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Chattahoochee  River,  Power  Development  on  the.  .  .  .  275 
Chicago.    Arc-light    Celebration    on     West    Madison 

Street . 131 

Chicago  as  a  Site  for  Factories.      (Editorial)    172 

Chicago  Branch  Meetings  of  the  Institute  Should  Be 

Supported.      (Editorial) .   330 

Chicago   Centennial   Celebration,    Electrical    Features 

of  the.     Illustrated    269 

Chicago  Department  Store.  Electric  Light  and  Power         , 
In  a  Large.     Illustrated .  •  .363,  364 
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Cbicago.  Douglas  BrancU  Telephone  Exchange  in.  Il- 
lustrated   34S,  340, 

Chicago  Drainage  Canal,  AVaterpower  Development 
on    the : 58,    147.   349, 

Cbicago  Electrical  Association.  (Meetings  and 
papei*sl    311,  333.  405,  43S, 

Chicago  Elevated  Loop  Stations  to  Be  Enlarged .... 

Chicago  Elevated  Railways.   Trallic   on 

...? 31.    SS,   20G,   263, 

Chicago.  Expeudituro  of  Nervous  Force  in.  (Ed- 
icoriall    . 

Chicajro  Fuse  Wire  Company's  Fuse-linlt  Terminal. 
Illustrated    

ChicaOT.  First  National  Bank  Building.  Light  and 
rower  in  129, 

Chicago  Government  Building,  New,  Electrical  Work 
in   

Cbicago  City  Kaihvay  Improvements.  Proposed 

Cbicago,  Illinois  Telephone  ivnd  Telegraph  Company's 
Work  in 28,  01,  118,  1S3,  202,  200,  354, 

Chicago,  Interurbau  Railway  Projects  Centering  in,. 

Cbicago.  Lightning   Docs    Ditniage   in 

Chicago.  Now  Kock  Island-Lake  Shore  Terminal  Sta- 
tion in.  Electricity  in  the.     Illustrated  ....19,  20, 

Chicago,  Proposed  Electrical  Examiners  in 

Chicago,  Space-telegraph  Ltevelopmeuts  in ....  22,  94, 

Cbicago  Street-railwav  Franchise  Situation 

9,  43,  57,  SO,  102,  131,  155,  163,  104,  217, 

279,   295.   317.   337,    351,   3S7,    407,   427,   450,    465, 

Chicago    Street-railway   Strike 

273.  302.  322.  378,  387,  401, 

Cbicago  Street-riuiway  Strike,  The.    (Editorial)  .380. 

Cbicago  Telephone  Agitation,   The 0, 

Chicago  Telephone  Compjiny,  Back  Dues  from.  De- 
manded     

Chicago  Telephone  Rates   390, 

Cbicago  Toll-line  Connections    (Proposed  Independent) 

Child-labor  Laws.   Illinois    

China,  Northern.  A  Made-to-order  City  in 

Christmas  Cheer.      (Editorial)    

Christmjis   Trees.   Electric  Lights  for.     Illustrated.. 

Chronophone.    The.       Illustrated 

Cincinnati  Electrical  Companies  May  Mine  Coal.... 

Cincinnati.  Independent  Telephone  Prospects  in.... 
183.    230,    201,   278,   334, 

Circuit-breakers,  Recent  Forms  of  (General  Electric). 
Illustrated    , 

Circuit  Controller.  Alternating-current  (Ehrefs  pat- 
ent).    Illustrated     

Clark's  Coherer.     Illustrated   

Clausen.  H.  P.  (Telephone  and  Switchboard  Equip- 
ment for  Farmers'  Line  Service.  Illustrated) .  .420, 

Cleveland  Adopts  New  Police-signal  System 

Cleveland,  Block  Plant  for 

Cleveland.  Car-barn  Fire  in   

Cleveland  Chamber  of  Commerce  .-Advises  Against 
Municipal  Electric  Plant   ISO,  181, 

Cleveland,  Municipal  Ownership  Defeated  in 

Cleveland,  Space-telegraph  Station  at.     Illustrated.  . 

Cleveland  Street-railway  Merger  

Cleveland.  Telephone  Operators'  Recalls  Abolished  in 

Cleveland,  Three-cent  Street-railwav  Fares  in 

140,  228, 

Cleveland,  Telephone  Profit  Sharing  in 82, 

Cleveland  Worsted  Mills,  Electric  Power  Plant  for.  . 

Cloth-pressing  Outfit,  Electromagnetic.  Illustrated. 
' 439, 

Coal  Battery,  The.  By  Hugo  Jone.  Illustrated.... 
384.   385. 

Coal-carrying   Roads.    Electric 22, 

Coal.  Cincinnati  Electrical  Companies  May  Mine.... 

Coal  Mine.  Large  Electrical  Hoisting  Plant  for  a. 
By  Emile  Guarini.     Illustrated   91, 

Coal  Mines.  Telephones  in  

Coal  ^lining.  Electricity  in   

Coals  Sold  in  Nebraska,  Some,  The  Heating  "Value  of. 
By  C.  R.  Richards  

Code  Telegraphy,   Greater  Liberality  in   

Coherers.  New  (Clark's  and  Dorman's).     Illustrated. 

Coleman.  E.  M.     Portrait  

Color-projection  Apparatus.  A  New  German  Electric. 
By  Frank   C.  Perkins.     Illustrated 

Colorado  Electric  Light.  Power  and  Railway  Asso- 
ciation    155, 

Colorado  Springs  Electric  Company's  Plant,  Attempt 
to  D.vnamite  the   ,- 

Colorado  Telephone  Company's  New  Denve'r  Exchange 
Opened   

Columbia  River  Wire  Span   

Columbus,  O..  Municipal  Electric-light  Plant  in   .... 

Combination  Fixture,  New.     Illustrated 

Commercial  Agents,  Foreign,  in  Europe,  Regulations 
for    258, 

Common  Carriers.   Telephone  Companies  as 

Commonwealth  Electric  Company.  Fisk  Street  Sta- 
tion of  the  

Commutator.  A  Large.     Illustrated  

Composite  Fluid.  Electrical  Method  of  Separating  the 
Sol  vent  from  a   

Composite  Telephony.     Illustrated  

Compressed  Air  and  Windmill  Power    

Concord,  N.  H..  Thirteen  Years  of  Street-railway 
Progress  at.     Illustrated   

Concrete  Railw.ay  Ties   

Condon  and  Barrett's  Anti-induction  Telephone  Sys- 
tem.     Illustrated    

Conductivity  of  Commercial  Copper.  The  Electrical 
By  Lawrence  Addlcks.  Illustrated.  With  discus- 
sion. (American  Institute  of  Electrical  En- 
gineers)      400. 

Coney  Island.  Summer  Lighting  in.     Illustrated.  229, 

Consolidated  Lake  Superior  Company,  Financial  Dif- 
ficulties of  the    ,..58.   2.59.   274.    280.   319, 

"Construction  and  Testing  of  Electric  Meters."  By 
A.  Konigswertber.      (Book  Tablej    

"Continuous-current  Dynamos  and  Motors  and  Their 
Control."     By  W.  R.  Kelsey.      (Book  Table) 

Contract  over  the  Telephone  

Contractors,  Electrical,  and  TTnlon  Workmen 

Control,  Motor,  System,  Dunn-Douglas.     Illustrated. 

Controlling  Electric  Motors,  Lundell's  Means  for! 
Illustrated    

Controlling  Mechanism,  The  Use  and  Abuse  of.  By 
D,  F.  Car\'er.  (American  Railway  Mechanical  and 
Electrical  Association)    

Controlling  Motors  from  a  Distance  (Baxter's 
method)     

Conventions.  Two  Coming.      (Editorial) 

Conveyors.   Freight,   Electrically   Operated 

Cooling  Towers  for  Power  Plant  of  St.  Louis  Ex- 
position    

Co*>ns.  Charles  A.  (Train  Orders  and  Train  Signals 
for  Interurban  Roadsj    

Co-operatl%'e  Telepbrjne  Exchange  In  Detroit.  Illus- 
trated   2S9, 

Copper  Castings  (.1.  Lang  Electric  Company).  Illus- 
trated     

Copper.  Commercial.  The  Electrical  Conductivity  of. 
By  Lawrence  Addlcks.  Illustrated.  With  discus- 
sion, (American  Institute  of  Electrical  En- 
gineers)     400, 

Copper  Find  In  Mexico   

Copper  Industry  In  the  United  Stiitea,  Condition  of 

Copfter  Market  357, 

Cost  of  Power  from  Steam  and  Waterpower  Stations. 

(Editorial)    

Cotton    Mill.    Mechanical    and    Electrical    Equipment 

of   a    

Counterfeit  Transfer  Checks  In  Boston 257, 
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Covert,  ,T.  C.   (Electric  Power  in  France) 467 

Craig's.  Martha.  East-to-west  Theory  of  Electrical 

Waves  164 

Crapper's  "Electric  and  Magnetic  Circuits."      (Book 

Table)    99 

Crawtordsville    (Ind.) -Traction    Situation 104.  407 

Crol'utt's    Electric    Pumping    System    for    Irrigation. 

Illustrated   328 

Crouse-Hinds  Guy  Anchor.     Illustrated 449 

Cruiser.    Turkish.    Electrical    Ventilating    Equipment 

for  a  1,S 

t^ibau  Taritl'.  New   1 52 

Cumberland   Telephone    Company,   No   Sunday   Work 

for.     By  LeUtnd  Hume   200 

(Cumberland  Telephone  Officials  in  Convention 390 

Curie,   Professor,   on   Radium 27 

Curtain.  Drop,  with  Electrical  Effects.  Illustrated..  272 
Curtis  Steam  Turbine.  Mr.  Emmet  on  the.      (National 

Electric  Light  Association)    ino.  160 

Customers.    Tactful    Relations    with.     By "  John    W. 

Ferguson.     With     discussion.      (National     Electric 

Light  Association)     no,  117 

Cutler-Hammer  Field  Regulator,  New.     Illustrated..    204 

Daln.v.   China,   a  Made-to-order  City 102 

Dalton-Cole    Electric   Locomotive.      Illustrated 423 

Damon.    George    A.      (Interurban    Electric   Lines   in 

W'lsconsin  and   Illinois.     Illustrated) 148,    140,  150 

Daniels,    Capt.   ,1.   C,   Death   of 351 

Davis'  "Friction  and  Lubrication."  (Book  Table)..  373 
Davis    Mill    Company's    Mechanical    and    Electrical 

Equipment    59 

Dawson's  "Electric  Traction  Pocket  Book."  '  (Book 

Table) 264 

Dayton  Automatic  Telephone  Exchange  Opened....  237 
Dean's  Telephone  Subscriber's  Circuit.     Illustrated.  .   487 

Death  Valley,   Unique  Automobile  Train  for.. 407 

De  Courc.v,  A.  (Combined  Single-trolle.v,  Double- 
trolley  and  Surface-contact  System  of  Paris.  Il- 
lustrated)     381,382 

De  Courcy.  A.  (Generating  Station  of  the  Metro- 
politan Electric-railway  System  of  Paris.  Illus- 
trated)       1,       2 

De    Courcy.    A.       (Popp    Central-station    System    in 

Paris.     Illustrated)    209.  210 

De    Courcy,    A.       (St.    Maurice-Lausanne    Direct-cur- 
rent Transmission   Plant.      Illustrated) .  .477.   478.  479 
De    Forest    Space-telegraph    Statious    on    the    Great 

Lakes   22.  94.   213.  359 

De    Forest    Space-telegraph    System    at    the    Yacht 

Races    14,    171,  234 

De  Ligiere's  Method  of  Operating  Induction  Motors. 

Illustrated     228 

Denmark.    Car  Trucks   Wanted  in 258 

Denver   Exchange.    Colorado    Telephone    Comnany's 

New.    Opened 100 

Department   Store.   Electric   Light   and   Power  in   a 

Large.      Illustrated   363,  364 

Detroit,  Complicated  Telephone  Situation  in.  Illus- 
trated     289,  290 

Detroit,   Steam  and  Electric   Railways  Near 472 

Detroit    Street-car    Etiquette 234 

Detroit  Street-railway  (Jhanges 58 

Detroit.  Trackless-trolley  System  in 140 

Development  of  the  Electric  Vehicle,  The.  By  Rod- 
erick Macrae.     Illustrated 40,     41 

Diagnosis,    Electrical.      (Editorial) 292 

Dick  System  of  Train  Lighting 221 

Direct  and  Alternating  Current  for  Central-station 
Work,  The  Combined  Use  of.     By  F,  C.  Caldwell. 

(Ohio   Electric   Light   Association) 314,  315 

Direct  Current.  Limits  of  Electric  Traction  with..  299 
Direct-current  Transmission  Plant,   St.   Maurice-Iiau- 

sanne.     By  A.  De  Courcy.     Illustrated.  .477.  478.  479 
Direct   Generation   of   Electricity    from    Gas    (Reiti's 

process).      Illustrated 129 

Direct  versus  Alternating  Current  for  Interurban 
Traction  Systems.  By  P.  M.  Lincoln.  (Cana- 
dian   Engineers'    Society) 465 

Dividend  Before  Operation,  A 13 

Disabled  Apparatus,  The  Use  of  Automatic  Means 
for    Iiisconnecting.     By   H.    G.    Stott.      (American 

Institute  of   Electrical  Engineers) 27 

Distributing  System.  Overhead.  Safeguards  and  Regu- 
lations in  Operation  of.  By  W.  C.  L.  Eglin.  Il- 
lustrated.    With  discussion.      (American  Institute 

of    Electrical   Engineers)     484,  485 

Distribution,  Production  and,  of  Alternating  Current 
for  Large  Cit.v  Systems.  By  Richard  McCullocb. 
Illustrated.  (American  Street  Railway  Associa- 
tion)  175,    170,   194.    195,    216,   217 

Dobert's  Motor  for  Reciprocating  Pumps.  Illus- 
trated     , 383 

Dodge.  Austin  R.,  on  the  Advantages  of  Steam  Tur- 
bines.     Illustrated    297.  298 

Dodge.   James  M       (Tb«  Money  Value  of  Technical 

Training)   448,  449 

Dodge's     Automatic     Electric    Regulator    for    Steam 

Engines.      Illustrated     480.  481 

Doherty,    Henry    L.      (Some   Features   of   Municipal 

Ownership)   374,  375 

Dolbear-Marconi  Controversies   287 

Doman's  Charging  Device  for  Batteries.  Illus- 
trated       319 

Dorman's  Coherer.     Illustrated   348 

Double-trolley,  Single-trolley  and  Surface-contact 
System  of  Paris,   Combined.      By  A.   De  Courcy. 

Illustrated  381,  382 

Douglas    Branch    Telephone   Exchange    in    Chicago. 

Illustrated    345,    346,  347 

Dowie's  Summer  Home,  Blectricit.v  at.  Illustrated.  127 
Downward    Light    Electric   Company's   Incandescent 

Lamp.      Illustrated    319 

Drainage  Canal,  Cbicago,  Waterpower  Develop- 
ment on  the  58,  147,  349,  367 

Drainage-canal    Waterpower   Project.       (Editorial)  .  .      60 

'•Dreamland"    at  Coney   Island.      Illustrated 403 

Drilling.   Electric.   Cost  of 182 

Drop   Curtain    with   Electrical   Effects.      Illustrated.  272 

Duluth  Telephone  Rates 

28,  118,   236,   200,   29R.   310,   372 

Dunlap,    Orrin   E.      (California   and    Niagara   Power 
Transmission    Compared.      Illustrated). ...... .459,  400 

Dnnlap,  Orrln  E      (Electric-railway  Bridge  in  Queen 

Victoria    Park.      Illustrated) 171 

Dunlap,  Orrln'  E.     (Niagara  Power  Development  on 

the   Canadian   Side.      Illustrated) 55,     50 

Dunn-Douglas    Motor-control    System.      Illustrated.. 

156,   157 

Durant.  Edward.  (Sunspots  and  Cable  Break- 
downs)        387 

Durant,  Edward.     (The  Cat  Question) 451 

Duvall  Telephone  S.^'stem.     Illustrated   261 

Dynamite  a  Plant,  Try  to 41 

Dynamo.  Controversy  Over  the  Invention  of  the....   369 
"Dvnamo     Design."       By    Siivanus     P.     Thompson. 
(Book    Table)    14 

Earth  Currents,  'Wireless  Telegraphy  by  Means  of 
(Orllng-Armstrong    system).      Illustrated 383 

Earth,  The  Sun's  Apparent  Electrical  Influence  on 
the.     By  W.  H.  Horton      Illustrated 275 

East  Los  Angeles,  Southei'n  Pacific  Railroad  Shops  at  151 

East  St.  Louis  Power-house  Stacks  Wrecked  by 
Storm.      Illustrated 137 

Eliert.  Hermann.  (Atmospheric  Electricity  Consid- 
ered with  the  Theory  of  Electrons)    98,     99 

Edison  Accumulator,  The,  for  Automobiles.  By  'W. 
HIbbert.  Illustrated.  (Institution  of  Electrical 
Engineers)    482,   463,460 

Edison    Battery    Litigation    337 

Edison  Storage  Battery 104,  462,  463,  464 


Edison  Storage  Battery,  The.      (Editorial) 

Edson.  M.  A.  (Efficiency  of  Modern  Telephone 
Equipments) 

Education   Commission,    Mosely   Industrial 

184.    20,3,    265.    350, 

Educational  Problems  in  England  and  America. 
(Editorial) 232. 

Efficiency  of  Modern  Telephone  Equipments.  By 
M.   A.   Edson.     (Chicago  Electrical  Association).. 

Eglin,  W.  C.  L.  (Safeguards  and  Regulations  in 
Operation  of  Overhead  Distributing  System.  Il- 
lustrated)      ' 484, 

Ehret  Wireless  Sigualing  System.     Illustrated 

Ehret's  (C.  D.)  Alternating-current  Circuit  Control- 
ler.     Illustrated    

Eiffel  Tower   to  Be   Demolished 

Elbllght  Decorations  at  Detroit  Contractors'  Con- 
vention.     Illustrated    

Elden.  L.  L.  (Selection  and  Installation  of  High- 
tension    Switobing   Apparatus) 

Eldredge  Pocket  Ammeter.     Illustrated 

"Electric  and  Magnetic  Circuits."  By  Ellis  H. 
(Jrapper.       (Book    Table) 

Electric-belt   Frauds.      (Editorial) 

Electric  (rannon.  That.     Illustrated    

Electric   Circuit.    An.   in  the   Human   Aorta. ..  .139. 

Electric  Color-projection  Apparatus.  A  New  (Ger- 
man.     By   Frank    C.    Perkins.      Illustrated 

Electric   Fish    

Electric  Hammer.     Illustrated 

Electric  Installations,  Hydraulic  Developments  as 
Related  to.  By  William  B.  .Iacl;.son.  Illustrated. 
(Western   Society  of  Engineers)    130. 

Electric  Interurban  Competition.  Effect  of 

Electric  Launches  and  Other  Water  Craft  for  St. 
Louis  Exposition 

Electric  Lighting  in  the  New  Iroquois  Theater.  Il- 
lustrated   437, 

Electric  Lighting.     (Notes) 10.  34.  52,  70,  88, 

106,   123,    141,    163,   186,   206,   224,    242,   206,    283, 
302,    322.   341.    360,    378,   395,   414,   433,   450,   474, 

Electric-light  Plant,  The.  Young  Engineer  in  the. 
By  Charles  F.  Scott.  With  discussion.  (Na- 
tional Electric  Light  Association) 119, 

Electric   Lights  for  Christmas  Trees       Illustrated.. 

Electric  Locomotive,  An,  1800-horsepower.  Illus- 
trated     104,    134, 

Electric  Locomotives,    Dalton-Cole.     Illustrated.... 

Electric  Motors  in  the  United  States 

Electric  Parcel  Delivery,  Chicago  Telephone  Tun- 
nels to  Be  Used  for 

Electric  Power  in  Factories,  Purchased.  By  E.  W. 
Lloyd.  (Association  of  Edison  Illuminating  Com- 
panies)     237, 

iClectric  Powers  in  France.     By  J.   C.   Covert 

Electric  Railway  Gets  Passenger  Business 

Electric  Railway,  Heavj'  Construction  for.  By 
Harry    Newton    Gardner.      Illustrated 150. 

Electric  Railway  in  Fiction,  The.     (Editorial) 

Electric  Railway  in  Prussia,  First  Standard-gauge. . 

Electric-railway  Motors  in  Service.  Rise  of  Tempera- 
ture of,  The  Conditions  Governing  the.  By  Gary 
T.  Hutchinson.  With  discussion.  (American  In- 
stitute of  Electrical   Engiiieers) 

Electric-railway  Operation,  The  Alternating  Current 
in.      (Editorial)    ' 

Electric-railway  Problems,  High-speed  By  A.  H. 
Armstrong.  Illustrated.  (American  Institute  of 
Electric  Engineers)  30,  31,  44, 

Electric  Railway  Supply  Men's  Association  (Prelimi- 
nary organisation  of  the)    193, 

Electric-railway  Taxation  in  Indiana 

Electric-railway  Tests  at  St.   Louis  Exposition 

Electric-railway  Tests.  Berlin-Zossen  High-speed. 
Illustrated.  .239.  266,  295,  310,  327.  304.  404,  423, 

Electric  Railway,  The  Development  of  the.  (Edi- 
torial)     

Electric-railway    Ties.    A    Load    of.      Illustrated.... 

Eleetric-rail^ray  Travel,  Safety  in.  By  George 
AVestiiighouse    

Electric-railway  Travel,  Safety  in.     (Editorial).  .172, 

Electric-railway  Travel,   Safety  of.  Demanded 

Electric  Railw'a.vs,  Frei,ght  and  Express  on.  By 
.r.  B.  McCleary.  With  discussion.  (American 
Street  Railway  Association)  170.  177, 

Electric  Railways  in  Oklahoma  and  Indian  Terri- 
tories. The  Possibilities  of.  By  John  W.  Sbartel. 
(Southwestern    Electrical    Association) 

Electric  Railways      (Notes) 

10,  52,  70.  88,  100,   107,  124,   141,  16.3,   104, 

180,   200,   224,   242.    260,    283,    284,   302.   303,    322, 
341.    342.    360.   378,   395,   390.   414.    433,    456,   474, 

Electric    Sawmill   in   Oregon,   Up-to-date 

Electric    Shoal-water    Alarm.      Illustrated 

Iflectric  Shock.  Possibility  of.  Through  Stream  of 
Water  from  Fire  Hose.      (Editorial) 

Electric  Shocks,  Bv  F.  B.  Aspiuall.  (Institution 
of  Electrical  Engineers)    48, 

Electric  Stations.  Heating  with  Water  from.  By 
Alton  D.  Adams.      Illustrated 247,  248, 

"Electric  Toy  Making."  By  T.  O'C.  Sloaue.  (Book 
Table)  

Electric  Traction  Discussed  by  the  Institute.  ..  .331, 

Electric  Traction  in  Germany,  Single-phase.  By 
Frank    H.    Mason.     Illustrated 

Electric  Traction  in  Germany  and  Austria,  Ileav.v. 
By    Frank   C.   Perkins.     Illustrated 145. 

"Electric  Traction  Pocket  Book."  By  Philip  Daw- 
son.     (Book  Table) 

Electric  Traction  with  Direct   Current,    Limits  of. . 

Electric  Transmitting  Mechanism,  for  Automobiles. 
Illustrated    

Electric  Vehicle.  The  Development  of  the.  By  Rod- 
erick   Macrae.      Illustrated 40, 

Electric-welded  ,Toints.  By  William  Pesteil.  (Amer- 
ican   Street   Railway    Association) 

Electric   Wires   and    Shade  Trees.      (Editorial) 

"Electrical  Apparatus  for  Heavy  Current."  By 
Georg  J.    Erlacher.      (Book  Table) 

Electrical  Club  of  Southern  California 

Electrical  Conductivity.  Tho,  of  Commercial  Cop- 
per. By  Lawrence  Addlcks.  Illustrated.  With 
discussion  (American  Institute  of  Electi-icai  En- 
gineers)     400, 

Electrical    Disturbance,    Remarkable 

347,   348.   359,   365, 

Electrical  Engineering  Building  In  London 

"Electrical  Engineering."  By  B.  Rosenberg.  (Book 
Table) •  •  • 

Electrical  Engineering  Laboratory,  Equipment  of  an. 
Ity  W.  M.  Rlggs.  (Society  for  the  Promotion  of 
Engineering   Education)    .; 

"Electrical     Engineering     Measuring    Instruments. 
Bv   G.  D.   Aspinall  Parr.     (Book  Table) 

Electrical  Engineering  School  Graduates,  Proper 
Qualications  of,  from  the  Manufacturer's  Point  of 
View.  By  L.  A.  Osborne.  (American  Institute  of 
Electrical  Engineers) ■ 

Electrical  Examiners  in  Chicago,  Proposed.......... 

Electrical  Features  of  the  Chicago  Centennial  (.cele- 
bration     Illustrated ■ 

Electrical  Hoisting  Plant  for  a  Coal  Mine,  Large. 
Bv    Emile   Guarini.      Illustrated A'"t;',''v 

Electrical  Industries,  Progress  of  the.  Bj;  Robert 
K.   Gray.      (In.5titutlon  of  Electrical  Engineers)^. . 

"Electrical' 'influence    Machines.''      By    .Tohn    Gray. 

(Book  Table)    - :"",",'i'.A 

Electrical    luUucnce.    The    Sun's    Apparent,    on    the 

Earth.     By  W.   H.  Horton.     Illustrated.  ......•■  ■ 

Electrical  Inspector,  Reminiscences  o£an_.    By  ClaU 

C.  Haskins  •'^"'  ^''*' 
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WESTERN    ELECTRICIAN 


Electrical  Manufactures,  Output  of,  by  Cities.  (Edi- 
torial)    

Electrical  Method  of  Separating;  the  Solvent  from 
a  Composite  Fluid  

Electrical  Operation  of  Railroad  Shops.  (iVIaster 
Mechanics'  Association)    65,   66, 

Electrical  Purification  of  Sugar  Juices  (Miller's 
method).     Illustrated   

Electrical    Theory.      (Editorial) 

Electrical  Transportation  at  the  St.  Louis  Exposi- 
tion.     Illustrated    146, 

Electrical  "Whip" 

Electrically  Operated  Shops  of  the  Santa  Fe  Kail- 
road  at  Topeka.  Kan.     Illustrated 109,  110, 

Electrically    Operated    Sugar    Refinery.      Illustrated. 

Electricity  as  a  Beer  Preservative.     Illustrated.... 

Electricity  at  Ben  MacDhui.     Illustrated 

Electricity,  Atmospheric,  Considered  with  the  The- 
ory of  Electrons.  By  Hermann  Ebert.  (Swiss 
Society    of  Natural    Sciences) OS, 

Electricity,    Cutting   Trees    by 

Electricity,  Eye  Diseases  Treated  by 

Electricity  for  Potted  Plants.     Illustrated 

I'llectricity  from  Gas,  Direct  Generation  of  (Reid's 
Process).      Illustrated    

Electricity  in  Placer  Mining  at  Breckenridge,  Colo. 
By  James  E.  Johnston      Illustrated 

Electricity  in  the  Manufacture  of  Bottles.  By  R.  M. 
Hopkins.     Illustrated  325.  326, 

Electricity  in  the  New  Rock  Island-Lake  Shore  Ter- 
minal Station  in  Chicago.     Illustrated 19,  20, 

Electricity,  Influence  of,  on  the  Development  of 
Waterpowers.  By  P.  A.  C.  Perrine.  (New  Eng- 
land  Cotton  Manufacturers'  Association) 298, 

Electricity,  Injuries  to  Shade  Trees  from.  By 
George  E.    Stone  219,  220,  221, 

Electricity,    Paper  Pulp    Treated   by 

Electricity,  Prices  of,  in  European  and  American 
Cities.      (Editorial) 

Electricity,  Producing  Peat  Coal  by,  Jebsen  Process 
of.       Illustrated ■'57. 

Electricity  Said  to  Have  Restored  Life  to  Child 
Apparently  Born  Dead ■ 

Eli'clricity,  Uses  of,  in  Their  Order  of  Importance. 
(Editorial)    

Electricity,  Water  Purification  by 135, 

Electricity,  What  Is'i  By  Arthur  A.  Skeels.  Il- 
lustrated     405,   406, 

Electro-hydraulics.  (Institute  papers  and  discus- 
sions)     256, 

Electrolysis  of  Water,  The.  By  Joseph  W.  Rich- 
ards and  Walter  S.  Landis.  (American  Electro- 
chemical   Society)    

Electrolysis  Question  in  St.  Paul 

Electrolytic   Rectifier,    Scheidel.      Illustrated 

Electrolytic   Refining   of   Lead 

Electromagnetic   Cloth-pressing    Outfit.      Illustrated. 

Electromedical  Ethics  in  Indiana 

Electrometallnrgy  of  Iron  Production,  Advances  in. 
By  Marcus  Ruthenburg.  With  discussion  (Amer- 
ican Electrochemical   Society)    .  . .  .■ .2o3, 

Electrometer,  Capillary,  as  Space-telegraph  Receiver, 
Illustrated    •^,' •  ■." 'j: 'i 

Electrou,  Wash.,  The  30,000-horsepower  Glacier-fed 
Transmission  Plant  at.      Illustrated 227,   228 

Electrons,  Theory  of.  Atmospheric  Electricity  Con- 
sidered with  the.  By  Hermann  Ebert.  (Swiss  So- 
ciety of  Natural  Sciences)   98, 

"Electrophone,"    The    ;;"".'" 

Electropnenmatic  Train-control  Device  (Aspin- 
wall's)  , 

Electrostatic    Motor.     Thomson's.     Illustrated...... 

Electrotechnic  Institute  in  Belgium,  Montefiore.  Il- 
lustrated     ;3oo, 

Bleotrotellurograph.    The    Lancetta.      Illustrated.... 

Electrotherapy,     Dltra-violet    Light    aand    High-tre- 
quency  Apparatus  in.     Illustrated „  ■'?■ 

"Elements  of  Electromagnetic  Theory."  By  S.  J. 
Barnett.      (Book    Table) W",;" 

Elevated  Loop  Stations  (in  Chicago)  to  Be  En- 
larged     ;■•• 

Elevated  Railways,   Noise  on ^oy. 

Elevated  Structure  a  Haven  of  Refuge 

Elevated  Trains  in  New  York  City,  Electricity  Re- 
duces Cost  of  Operating • 

Elevator   Control,    Lundell's   Electric       Illustrated.  . 

Elevator,  Electric,  Litigation  

Elkins,   William  L.,  Death  of 

Ellicott,  Mr.,  Goes  to  the  Saint  Louis  Fair.  Por- 
trait   *13    "414 

Ely,  W.  Caryl,  President  of  the  American  Street 
Railway  Association.     Portrait  

Ely's,  W.  C,  Address  as  Vice-president  oJ  the  Ameri- 
can Street  Railway  Association 

Emergency  Car  for  Electric  Railway 

Emmet,  Mr.,  on  the  Curtis  Steam  TUrbine.  (N.a- 
tional  Electric  Light  Association)    159, 

Emmet,  W.  L.  R.  (Recent  Steaml-Tnrbine  Develop- 
ments)     200, 

Energy  Losses  in  Armature  Cores.  The  Factors 
Which  Affect  the.  By  J.  Walter  Esterline  and 
C.  E.  Keid.  Illustrated.  (American  Institute  of 
Electrical    Engineers)    ;■■,■?*' 

Engine  Contract,  Large,  Westinghouse  Machine 
Company's    ■■■■■■,■■ 

Engine  Economy  and  Equipment.  By  E.  J.  BeoU- 
tel.      (Ohio  Electric  Light  Association) 

Engine,    Fuller-Cornish    Cycle.      Illustrated 

Engine,  New  Standard  Reynolds-Corliss.  lUus- 
tratod    

Engine,  Warren  Rotary.     Illustrated 

Engines,  Steam.  Dodge's  Automatic  Electric  Regu- 
lator   for.      Illustrated    480, 

Engine-roof  Equipment.  (Abstracts  of  J  H. 
Pei-kins'  and  W.  P.  R.aber's  Papers  Before  Ohio 
Electric  Light  Association)   410. 

Engineer,  High-Tension,  The  Training  of  the.  By 
P  M.  Lincoln.  (Canadian  Electrical  Associa- 
tion)     12, 

Engineer,  The  Training  of  the.      (Editorial) 

Engineer,  The  Young,  in  the  Blectrie-light  Plant. 
By  Charles  P.  Scott.  With  discussion.  (Na- 
tional Electric  Light  Association)    110, 

Engineers'  Society  of  Western  Pennsylvania. 
(Paper)    ■ 

Engineering  and  Pure  Science.     (Editorial) 18, 

Engineering   Data,    Collection   of.      (Editorial) 

Engineering  Data,  Wanted   

Engineering  English.  By  T.  J.  Johnston.  (Ameri- 
can Institute  o£  Electrical  Engineers)    21, 

Engineering  History,  The  Study  of.  By  .T.  A.  L 
Waddell.  (Society  for  the  Promotion  of  Engi- 
neering Education)    

Engineering  Standards  Committee,  British,  Work  of 
the  93.  204, 

English,  Engineering.  By  T.  J.  Johnston.  (Ameri- 
can Institute  of  Electrical  Bnglneer.s) 21, 

Erlacher's  "Electrical  Apparatus  for  Heavy  Cur- 
rent."     (Book  Table)    

Essen,  Germany,  Very  Large  Steam  Turbine  I'or,... 

Esterline,  J.  Walter.  (The  P.actora  Which  Affect 
the  Energy  Losses  in  Armature  Cores.  Illus- 
trated)   58, 

Evansvllle  (Ind.)  Telephone  Situation.^ 

Rwi'ii-Merkie' iJry-batterv   Fan    Motor.     IlUislratod  .  . 

Hxpert  Testimony,     (Editorial)  

Exiiorl  Trade,     (See  also  Foreign  Trade) 

Export  Trade,  Trade  JournalH  and  the 

Exporters,   Notes  of  Interest  to 

Exporters  to  the  Philippines,  Hints  for 
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Exports,  A  Year's  Electrical   97 

Exports,  Electrical,  of  the  United  States  by  months.. 

^ /•■•• 7,    07,    100,    269,    351,    421 

Exports,  The  Electrical,  of  the  United  States.     (Edi- 

,.,  tonal)   98 

Lxiiositions.    Electricity   as   a  Factor  in.      Bv  W.   E. 
Goldsborough.      (American   Institute   of  Electrical 

Engineers)    439 

Express,    Freight    and,    on    Electric    Railways.      By 
J.    B.    McCleary.         With    discussion.      (American 

Street  Railway  Association!    176    177    19'^ 

Eye  Diseases  Treated  by  Electricity '     13 


Factories,  Purchased  Electric  Power  in.  By  E.  W 
Lloyd.  (Association  of  Edison  Illuminating  Com- 
panies)       o;.;7    03s 

Fahnestock   Spring  Binding  Post.-   illus'trate'd .'.'..'.  .'  41(1 

rail  Business  Prospects '>^:> 

h'nn    Motor,    Dry-battery.     Illustrated '..'..',','.'  "31 

Fans  and  Pumps.  Centrifugal,  Electric  Motors  for. 
By  A.  J.  Bowie.  Ji-.     With  discussion.      (American 

Institute  of  Electrical  Engineers) 257 

Farmers'  Line  Service,  Telephone  and  Switchboard 
Equipment  for.     By  H.  .P,    Clausen,      Illustrated. 

„ •, 420.   421 

larmers  Mutual  Lines,  rompelition  Between  Inde- 
pendent Tcb-pli.iH,.  Coniiiaiiirs  ;nid.  By  O.  Rex. 
(Interstate     Ii}dc|H.i,.l,.iii     Tel, .phone    Association).    480 

Farmers    Telephone  Llucs.      (Editorial) 424 

Federal    Telephone    Company,    Financial    Affairs    or 

the     31C,   372 

Ferguson,  John  W.  (Tactful  Relations  with  Cus- 
tomers)       X16 

Ferris  Wheel  for   St.   Louis  Exposition.  .'.'.'.'.'.'.'.'.'.'.'  453 
Fcssenden's    Tuned    Space-telegraph    Apparatus.      Il- 
lustrated        348 

Field  Regulator.   A   New  Type  of    (Cutler-Hammer). 

Illustrated     264 

Field's  (Stephen  D.)  Vibratory  Telegraph.  Illus- 
trated           02 

Filaments,     Incandescent-lamp,     A     Pew      Remarks 

About.       (Editorial)     00 

Finsen  Light  Cure  for  Lupus.      (Editorial)    42 

Finsen   Light  in  Cliicago.      Illustrated 310.  311 

Flnzi  Single-phase  Traction  System.     Illustrated....  146 

Fire-department  Telephones,  St.  Paul 480 

Fire  Drill,  Tclrpli,,rir  (ijrls' i2f^ 

Fire  from  S(a(  'u-  1  'is.jiarge.  Curious 74 

Fire  Horror  iu  Paris   Metropolitan  Railwav  Tunupl, 

112,    133.   169 

Fire    Hose,    Stream    of    Water    from.    Possibility    of 

Electric   Shock  Through.      (Editorial) 214 

Fire  Prevention  Congress.      (Paper) 120.  121 

Fire-alarm   System,  Guarini's  Wireless.     Illustrated..  170 
Fireproof    Construction    for    Rolling    Stock   Used    In 

Tunnel  Railways  Demanded.      (Editorial) 114 

First  Aid  for  the  Injured.  (Discussion  at  conven- 
tion of  Nation.T]  Electric  Light  Association) 137 

First   National    Bank   Building,    Chicago,   Light  and 

Power   in    129,  414 

Fish,    Electric    375 

Fisher,  Henry  W.  (Electric  Cables  for  High  Volt- 
age Service) -15 

Fisher.    R.    D.       (The    Indiana    Soldiers'    Monument. 

Illustrated)     200,  291 

Fisk   Street   Station  of  the   Commonwealth   Electric 

Company    438 

Fiske's    Speed    and    Direction    Indicator    for    Ships, 

Illustrated    288 

Fixture,    New    Combination,     Illustrated    181 

Fleming's  Polyphase  Arc  Lamps,     Illustrated S 

Flichtner's  Vapor-lamp  Improvements.  Illus- 
trated      57,  170 

Floating  and  Booster-controlled  Batteries  on  Fluc- 
tuating Loads,  The  Comparative  Behavior  of.  By 
Lamar  Lyndon.  Illustrated.  With  discussion. 
(American  Institute  of   Electrical  Engineers).... 

470,    471,  472 

Flooded  Power  Plant,  The  Rehabilitation  of  a.  Il- 
lustrated       427 

Floor    Outlet-box   for    Interior   Construction    (G,    I). 

Illustrated  489 

Fluid-pressure    Rheostat.    Weston's 191 

Fog  Dispersion  by   Electricity 454 

Food  and  Drink  as  Elements  of  Kilowatt-hour  Cost.   371 
Foot    Wai'mer.    An    Electric    (Pacific    Electric    Com- 
pany).    Illustrated     430 

Foreign  Commercial  Agents   in  Europe,   Regulations 

for    25S,  250 

Foreign  Trade.      (See  also  Export  Trade.) 

Foreign  Trade  Possibilities 104.   25S,  259 

Foundry    and    Pattern     Departments,    New,    of     the 

Sturtevant  Works.      Illnstrated 336 

Foundry  Equipment,   Modern,   and   Surroundings,   at 

Trafford    City,    Pa.      Illustrated 276,   277 

France,  Electric  Power  in,     Bv  J.  C.  Covert 467 

Prance.  Trade  Outlook  in 104 

Francisco  Block-signal  System.     Illustrated 451 

Franklin    Institute.       (Papers) 12,    67,      68 

Frazee,  L.  A.   Portrait 425 

Free-telephone  Nuisance  in  Minneapolis 218 

Freight  and  Express  on  Electric  Railways.  By  J.  B. 
McCleary.       With    discussion.       (American    Street 

Railway  Association)    176,  177,  192 

Freight    Classification    of   Telephone    Apparatus,...   444 

Freight  Conveyors,  Electrically  Operated 84 

French  System  of  Telephoning  Between  Trains.  Il- 
lustrated        251 

Frenvear,    T.   C   Death   of 485 

"Friction   and  Lubrication,"     By  William  M.  Davis. 

(Book    Table)     373 

Fuller  Corni'sh  Cycle  Engine.      Illustrated 63 

Fulton's  Automatic  River  Gauge 49 

Fuse  Links,    Copper-tipped,    Improved   Terminal   for. 

Illustrated    31 

Fuse,  Safety,  A  New  Type  of.     Illustrated 461 

Fuse.  Visual-signal  Enclosed  (American  Electric 
Fuse    Company).      Illustrated 389 

Gardner,  Harry  Newton.  (Heavy  Construction  for 
Electric   Railway.      Illustrated) 150,  151 

Gas  and  Nernst  Lamps,  Photometric  Values  of. 
(National  Electric  Light  Association.)  Illus- 
trated     : 300,    307,    308,427 

Gas,  Direct  Generation  of  Electricity  from  (Keid's 
Process).     Illustrated     129 

Gas  Engine,  Burger  (Woolley  Foundry  and  Ma- 
chine Works).     Illustrated    238 

Gas-engine  Central  Station  at  Rostock,  Germany. 
Illustrated     ,. ..305,   306 

"Gas-engine  Design."  By  E.  J.  Stoddard.  (Book 
Table)     ■  •  •  •■  299 

Gas  Engine  in  the  Central  Station,  The.  (Bdl- 
torial)      •■,...    312 

Gas  Engines  Driven  by  Waste  Gases  from  Blast 
Furnace.      (Editorial) 00 

Gas  Engines  in  English  Central  Stations 340 

Gasoline   Engines  in    Railroad  Work.        (Editorial).    154 

i::iiigi'.   Fiilloii's  Aolnriialic  River 49 

Gear    Sliapcr.    iMol  or  driven.      Illustrated 371 

Geni'ial  Electric  I '■inijiany's  Christmas-tree  LlKhling 
Device.       Illustrated 370 

General  Electric  Company's  Meridian  Incandescent 
lyaiup.     Illustrated     84 

Gcnci-al  Electric  f 'oiH|i;iii v's  New  Alternating-current 
Lightning    Ari^slrr,       1  lliisi  rated 83 

llcneraj    KlecUJc    cirriiK  loTiikcrs.      Illustrated 467 

General  lOli'ciric  ('oiii|iaiiy's  Regulators  for  Genera- 
lors.      ItlllstraLcd 488 

(leueral  I ncandi'scent  Arc  Light  Company's  Floor- 
ouLlet  box.     Illustrated 489 


General   Incandescent  Arc  Light  Company,    Sale   of 

the     OQ 

Generating  Station  of  the  .MetropilVtau "Electric- 
railway  System  of  Paris.  By  A.  De  Courcy.  Il- 
lustrated       ''        -|  o 

Geometric  Telegraph    (Rossman's).' "I'liust'rated.'sse!  357 
German     and     Norwegian     Telephone     Outfits,      By 

Prank   C,   Perkins.     Illustrated 417    418 

German  Electric  Color-projection  Apparatus,  A  New' 

By  Prank  C.  Perkins.     Illustrated 385 

German    Electric-railway    Statistics 400 

tierman        Electrical        Manufacturing        Companies 

Merged     453 

German  Influence  in  the  Electrical  Trade' of  Russia. 

(Editorial)     074 

German   Telegraph  and   Telephone  Statistics!.'!!.'!!   182 
Germany   and   Austria,    Heavy   Electric   Traction  in. 

By  Frank  C.  Perkins.      Illustrated 145,  146 

Germany  at  the  St.  Louis  Exposition.      (Editorial) .   424 
Germany,     Automatic     Telephone     Design     in.       Il- 
lustrated          47 

Germany,    Industrial    Situation  in 104,    258,  292 

Germany,     Single-phase    Electric    Traction    in.      By 

Frank   H.   Mason.     Illustrated    291 

Gilbert    Tercenteunary.      (Editorial) 482 

Glacier-fed    Transmission   Plant  at    Electron,   Wash., 

The   30,000-horsepower.      Illustrated 227,  228 

Glaciers  as  a  Source  of  Power  .Supply.     (Editorial).    232 
Glass    Bottles,    Electricity    in    the    Manufacture    of. 

By    It.   M.   Hopkins.      Illustrated 325,   320,  327 

Goehst's  Combination  Fixture.     Illnstrated 181 

(iold.  R.  M.  Hunter  Says  Silver  Is  Convertible  into..    249 
Goldsborough,   W.    E.      (Electricity    as    a   Factor   in 

Expositions)     439 

Gossler.  P.  G.      (The  Grounded  Wire  as  a  Protection 

Against   Lightning)     41 

Gotshall's  "Notes  on  Electric-railway  Economics  and 

Preliminary    Engineering."       (Book    Table) 339 

Government  Building,  New  Chicago,  Electrical  Work 

in     171 

Gradenwitz.  Alfred.      (The  International  Conference 

for   Snace   Telegraphy)     255 

Grain  Elevators,  Country,  Rural  Telephones  a  Menace 

to     391 

Grand  Rapids,  Mich.,  Telephone  Rates  in 236 

Gray,  Robert  K.  (Progress  of  the  Electrical  Indus- 
tries)      450,  451 

Gray's     "Electrical     Influence     Machines."        (Book 

Table)     99 

Gray's,  Elisha.  Submarine  Signaling  Apparatus.  Il- 
lustrated        439 

Great  Britain,  Government  Telephones  in 161 

Great  Britain,   Trade  Outlook  in 104,  258 

Great  Lakes,  Water  Levels  of  the.  Proposed  Inter- 
national   Action    on    the 107 

Greely,  Gen,  A.  W..  Annual  Report  of,  as  Chief  Sig- 
nal Oflicer.     With  map   388.  389.  409,  410 

Green's   Proposed    Adaptation    of    Space    Telegraphy 

to  Railway   Signaling,     Illustrated 272 

Grids.  Customs  Classification  of.      (Editorial) 330 

Grosscup's.  .Tudge.  Opinion  on  the  99-year  Act 43 

Grounded  Wire,  The.  as  a  Protection  Against  Light- 
ning.    By  P.  G.  Gossler.      (American  Institute  of 

Electrical    Engineers)     41 

Grounded  Wire.  The,  as  a  Protection  Against  Light- 
ning. By  Ralph  D.  Mershon.  (American  Insti- 
tute of  Electrical  Engineers) 2 

Guanajuato.   Power  Transmission  in,  Mexico 365 

Guarini,    Emiie,      (Large   Electrical    Hoisting    Plant 

for  a  Coal  Jllne.     Illustrated)    91,     92 

Guarini's  Wireless   Fire-alarm   System,     Illustrated.    170 

Guy    Anchor,    Crouse-Hlnds.      Illustrated 449 

Guv  Anchors,  Stombaugh,  Subjected  to  Severe  Test, 
Illustrated     137 

IH 

Halsey  Direct-current  Meter.     Illustrated 31 

Hamilton  (O.)  Municipal  Electric  Plant  Not  a  Suc- 
cess       352 

Hamilton,  Ont,,  Telephone  Situation  in 15.S 

Hammer,    Electric,     Illustrated    74 

Hammond's  Large  JMeat-packing  Plant,  Electrical 
Features    of.     Illustrated    189.190 

Hands,  Alfred.    (Safeguards  against  Lightning)  .1 20,  121 

Handsome  Central  Station  of  Chaiiottenhurg.  Ger- 
many. The.     By  Frank  C.  Perkins.     Illustrated.  73.     74 

Harrisburg,  Pa.,  Electrical  Equipment  of  State  Cap- 
itol at    27 

Ilaskins,  Clark  Caryl.     Portrait   80 

Ilaskins,  Clark  C.  (Reminiscences  of  an  Electrical 
Inspector)    293,  294,  318,   319 

Ilayler.  George.  .Jr.      (Steam  Records)    370 

Hazardous  Undertaking,  A.     By  Arthur  B.  Weeks.  .  .    263 

Heat.  Light  wil:hout 1.34 

Heating.   Electric,   for  Houses.      (Editorial)    464 

Heating  from  the  Central-station  Plant.  By  T.  K. 
Jackson.      (Southw-estern  Electrical  Association)..   355 

Heating  Value.  The,  of  Some  Coals  Sold  in  Nebraska. 
By  C.    R.   Richards    13 

Heating  with  Water  from  Electric  Stations.  By 
Alton  D.  Adams.      Illnstrated    247.  248.   249 

Heavy  Construction  for  Electric  Railway.  By  Harry 
Newton    Gardner.      Illnstrated    150,   151 

Heavy  Electric  Traction  in  Germany  and  Austria, 
By  Frank  C.  Perkins.     Illustrated 145,  146 

Helium.    Radium   and    449,  45() 

Helix  Winding  for  Electromagnets,  Varley's.  Illus- 
trated    ; 94 

Henry,  George  A.,  Jr.  (An  Efficient  High-pressure 
Waterpower  Transmission  Plant)    256 

Hesse,  .7,  A,,  Death  of  16 

Hewitt  (Cooper)  Electric  Vapor  Lamp,  Improve- 
ments  in.      Illustrated    57,   170 

Ilibbert.  W.  (The  Edison  Accumulator  for  Auto- 
mobiles.     Illnstrated)     462,    463,  466 

niah-li-equencv  Apparatus  and  Ultra-violet  Light  in 
lOleed'iolierapy.     Illustrated    310,  311 

nigli-jiressure  Waterpower  Tra.nsmission  Plant,  An 
Ethcieii(.  By  George  A.  Henry,  Jr.,  and  .Toseph  N. 
Le  ('i)iiie.  A\'illi  discussion.  (Ameiacau  Institute 
of  Ejeiirieiil  I'lugineers)    250,  257 

High-sped  Electric-railway  Problems.  By  A.  H. 
.\rriis(  roiig.  Illnstrated.  (American  Institute  of 
lOlc'cIri, ill   Engineers)    30,31.44,      45 

High  stiecd  Electric-railway  Tests,  Berlin-Zossen.     Il- 
lustrated. .  .239,  266,  295,  310,  327,  304,  404,  423,  479 
High  Temperatures,  Instrument  for  Measuring.  Illus- 
trated         94 

High-tension  Circuits,  Protection  from  Shock  from. 
By  P.  A.  Kevalef.  Illustrated.  (Moscow  Electric 
Congress)     402,  403 

Iligh-tension  Electric  Shocks  405 

High-tension  Engineer,  The  Training  of  the.  By 
P.  M.  Lincoln.  (Canadiijn  Electrical  Association) 
12,     13 

Iligh-tcnsion  Switching  Apparatus,  Selection  and  In- 
stallation of.  By  Ij.  L.  Elden.  (Association  of 
Edisou  Illuminating  Companies)    235 

High-tension  'Transmission  (Discussion  at  Institute 
Convention  at  Niagara  Palls) 25,     20 

Iligli-tensiou    Underground    Systems,    the    Operation 
and    Maintenance    of.     By    Philip    Torehio.     Illus- 
trated.     (American  Institute  of  Electrical  Engi- 
neers )     3 

Illgh-voltage  Service,  Electric  Cables  for.  By 
lleni-,\'  W.  Fisher.  (American  Institute  of  Electrical 
lOnglueers)      45 

Historical  Exhibit  for  St.  Louis 239 

History.  Engineering,  The  Study  of.  By  J.  A.  L. 
Waddell.  (Society  for  the  I'romotiou  of  Engineer- 
ing Education)    79 


WESTERN    ELECTRICIAN 


;9,  230 


444 
354 


History  of  Civil  Engineering,  A  Proposed.  (Edi- 
torial)          7S 

Hoisting  Plant  for   a   Coal   Mine,    Large   Electrical. 

By    Emile    Guariui.      Illustrated    91.      02 

Hoisting  Problems.  Underground,  ou  tbc  Witwaters- 
raud.     By  A.   W.  K.   Peirce.      (American  Institute 

of  Electrical    Engineers) 103 

"Home  Moctuinics  for  Amateurs."  By  George  M.  Hop- 
kins.     (Book   Table) 373 

Hopkins'   "Home  Jteobanics"    (Book  Table) 373 

Hopkins.  R.  M.      (Electricitv  in.  tbe  Manufacture  of 

Bottles.     Illustiated)     325,    326,327 

Hoi-ses  Sbipped  by  Electric  Railway S6 

Hortou,  \V.  H.  (Tbe  Sun's  Apparent  Electrical  In- 
fluence on  tbe   Eartb.     Illustrated)    ; 275 

Ilospitaliei-'s  Ondograph.     Illustrated 12S 

Hot-water  Heating  from  Electric  Stations.     By  Alton 

D.  Adams.     Illustrated 247.   24S,   240 

Hughes'  Protected  Third  Rail.     Illustrated 213 

Hull.  Chas.   E.     Portrait 425 

Hull.   M.   C.      (Method  and  Means   of   Securing  New 

Business)    375 

Hume.   Leliind.      (No   Sunday  Work  for  Cumberland 

Telephone  Company)    260 

Humidity  Regulator.  Automatic.      Illustrated 169 

Hunter.  R.  M..  says  Silver  is  Convertible  into  Gold.  .   249 
Hutcbings.   .T.   T.      (Overhead  Pole-Uue  Construction 
and  Operation  for  Central  Stations.     Illustrated). 

270.271,272 

Hutchinson.  Carj-  T.  (Tbe  Conditions  Governing  tbe 
Rise  of  Temperature  of  Electric  Railway  Motors 

in   Service)    331 

Hydraulic  Developments  as  Related  to  Electric  In- 
stallations-    By   William  B.  Jackson.     Illustrated. 

I  Western  Society  of  Engineers) 130.  131 

Hydraulic  Unit.  A  Suggested.  By,  Ralph  L.  Mon- 
tagu.    With  discussion.        (American   Institute  of 

Electrical   Engineers)    257 

Hydraulics  in  Connection  with  Street-railway  Opera- 
tion. By  C.  E.  Parsons.  (New  York  State  Street 
Railway  Association)    35S 


Idalio.  Long-distance  Telephone  Extension  in 260 

Illinois  and  Wisconsin.  Interurban  Electric  Lines  in. 

By  George  A.  Damon.     With  maps 14S.  149,  150 

Illinois  Burglar   Immunitv   Company's   New  Electric 

Burglar  Alarm.     Illustrated 353 

Illinois  Central,  Electric  Roads  in.  Work  on 39 

Illinois  Central  Side-door  Car.  New.    Illustrated. 191,  196 
Illinois  Central  Suburban  Service  Should  be  Electric- 

allv    Equipped.      (Editorial) 

24,  114,  154,  196,  274,  404,  424 

Illinois  Cbild-labor  Laws 113 

Illinois   State   Electric  Association    (Annual  meeting 

of   September   19-20.    1903) 215,   229, 

Illinois  Telephone  and  Telegraph  Company's  Work  in 

Chicago 2S,  61,     US,  1S3,  202,  260,  354 

Illinois   Tunnel   Company,  Formation  of  tbe 

Incandescent    Electric   Lamps,    The  Manufacture    of. 

By  G.    R.    Burglebaus 371 

Incandescent  Lamp,  Meridian  (General  Electric).  Il- 
lustrated          S4 

Incandescent  Lamp,  Zenith.     Illustrated 12 

Incandescent  Lamp  Filament,  New  Form  of  (Down- 
ward   Light).     Illustrated     319 

Incandescent  (Ordinai-y).  Nemst  and  Osmium  Lamps 

Compared.      Illustrated    115 

Independent  Company  to  Cut  Rates  in  New  Jersey.  . .    21S 
Independent  Telephone    Association    of    the    United 

States.      (Paper)    4.       5 

Independent  Telephone  Companies  and  Farmers'  Mu- 
tuals,  Competition  Between.  By  O.  Res.  (Inter- 
state  Independent   Telephone   Association) 4SG 

Indiana  and  Ohio  Joined  by  Trolley 133 

Indiana,   Electric  Coal-carrying  Roads  in 22,   339 

Indiana.  Electric  Railway  Taxation  in 61,  111,  174 

Indiana    Electrical    Association    (Annual    meeting   in 

Indianapolis.    September   25,    1903) 246 

Indiana.   Information  from.      (Correspondence) 
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302,   321,    341,   359,   360,   377,   394,    412,   432,   455,  490 
Indiana  Soldiers*  Monument.    By  U.  D.  Fisher.    Illus- 
trated     290,   291 

Indiana,  Steam  and  Trolley  Competition  in 440 

Indiana,  Telegraph  and  Telephone  Taxation  in 

S3,    lis,    174,  202 

Indiana    Telephone    Items.      (Correspondence) 

10,  28,  46,  64,  82, 

loo.    136,   158,    183,   202,    218,   236,   260,   278,   296, 
316.   .334,   354.   355,    372,   301,    408,   428,   453,   409,  486 

Indiana  Traction  Merger 33,     51 

Indianapolis   as   an   Electric-railway  Center 

79,  92,   222,   440 

Induction  Motor  Litigation,  Thomson 392 

Induction  Motor,  Variable-speed,  Steinmetz.  Illus- 
trated          39 

Induction      Motors,      Operation      of       (DeLigniures 

Method).     Illustrated    228 

Industrial  Education  Commission,  Mosely 

184,  203,  265,   350,   355 

Injunctions  in  Patent  Infringement  Suits 294 

Injured,  First  Aid  for  tbe.  (Discussion  at  conven- 
tion of  National  Electric  Light  Association) 137 

Inspector.  Electrical,  Reminiscences  of  an.     By  Clark 

C.   Haskins    293.  294,   31S.   319 

Institution  of   Electrical   Engineers,      (Meetings   and 

papers) 4S.  49,   IGl,  450.   451,  462,  463,   466 

Instruction  Cars  for  Motormen 2SS 

Insulator,  Western  Electric  Split  Porcelain.  Illus- 
trated       295 

Interlocklng-switch   System.    Extensive 357 

International  Acetvlene  Association.  (Annual  con- 
vention in   Chicago,  August  10-12.   1903) 13S 

International  Association  of  Municipal  Electricians. 
(Annual  convention  In  Atlantic  City,  N.  J.,  Sep- 
tember  2-4.   1903) 153,  154,  197 

International  Brotherhood  of  Electrical  Workers. 
(Convention  in   Salt  Lake  City.   September  3  3-24, 

1903) 164,  234,  254.  255.  283,   292 

International  Conference  for  Space  Telegraphy,  Tbe. 

By  Alfred   Gradenwltz 255 

International   Electrical   Congress  to  Be  Held  at  St, 

Louis  in    1904    160,   302 

International   Space-telegraph   Congress  at  Berlin.,, 

07.    112.    133.    161.    186.    105,    239.    255.    400.    429.  430 
International     Space- telt^raph     Conference.     Official 

Protocol  of 429.  430 

International   Telegraph   Conference 32.  50,   115.  409 

Interstate  Independent  Telephone  Convention  in  Chi- 
cago.  Preparations  for  the 350.   3.54,  408.  425 

Interstate  Independent  Telephone  Association.  (An- 
nual Convention  in  Thicago.  December  8-10.1903) 

443,  444,  445,  446,  447,  448,  468,  469,  4SG 

Interurban  Competition.  Electric.  Effect  of 308.  440 

Interurban  Electric  Lines  in   Wisconsin  and  Illinois. 

By  George  A.  Damon.     With  maps 148,  149,   150 

Interurban    Railway    Companies.   The   Rights   of,   on 

the  Streets  of  Cities.      (Editorial) 96.  404 

Interurban  Railway  Development  In  the  Middle  West, 

^Editorl.aU     154 

Interurban  Uonds.  Electric,  In  Central  New  York,..    160 

Interurban  ReatK  Mileage  Arrangement  by 272 

Interurban  Roads,  Train  Orders  and  Train  Signals 
lor.      Bv    Charles    A,    Coons.       (American    Street 

Railway*  AssrM-lation) 204 

Intemrbans.  Legal   Status  of 92.  06,  4C4 

Interurban  Traction  Systems.  Alternating  versus 
Direct  Current  for.  By  P.  M.  Lincoln.  (Canadian 
Engineers'    Society)     465 


Invention.   Priority  in 353 

Iron  and  Steel,  Magnetic  Properties  of 59 

Iron,  Passive  state  of,  A  Practical  Utilization  of  the. 
By  Charles  F.  Burgess.  (American  Electrochem- 
ical   Society)     357 

Iron  Production.  Advances  in  Electrometallurgy  of. 
By  Marcus  Rutbenburg.  With  discussion.  (Amer- 
ican Electrochemical   Society) 233.  234 

Iroquois  Theater,  New,  Electric  Lighting  in  the.  Il- 
lustrated    437.  43S 

Irrigation,   Electricity  in.      Illustrated 328 
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Jackson,    T.    K.      (Heating  from   tbe   Central-station 

Plant)    355 

Jackson.  William  B.  (Hydraulic  Developments  as 
Related  to  Electric  Installations.    Illustrated) .  130.  131 

Japan,   Electrical  Development  in.      (Editorial) 442 

Jebsen  Process  of  Producing  Peat  Coal  by  Elec- 
tricity.     Illustrated    37,     38 

Johnston,    James   E.      (Electricity   in   Placer   JNHning 

at  Breckeuridge,  Colorado.    Illustrated) 95 

Johnston,   T.  J.      (Engineering  English) 21,      22 

Joints.  Electric  Welded.  By  William  Pestell.  (Amer- 
ican Street  Railway   Association) 273 

Jollet-Plainfield  Electric  Railway,  Opening  of 369 

Joue,  Hugo.      (The  Coal  Battery.     Illustrated) 

384    3S5    389 

Jone's  Coal  iBaVtery."  *  (Editorial) !'.'.!.".!'.!...'.....'  386 
Jones  &  Son's  Dry-battery  Power  Motor.  Illustrated.  295 

.Tones'   Private-talking  Party-line  System 100 

Journalism.  The  New  School  of.     (Editorial) 132 

July,   1003.  Electrical  Exports  for 169 

June,   1903,  Electrical   Exports  for 97 

Kalamazoo,  Michigan.  Telephone  Prospects  in 13G 

Kansas   City   Flooded   District,   Re-wiring 79 

Kansas  City  Floods.  Elevated  Structure  a  Haven  of 

Refuge  During   121 

Kansas  City-St.  Joseph  Electric-railway  Project.. 07,  179 

Kansas  City  Telephone  Fire 237,  278 

Kansas  City,  The  Rehabilitation  of  a  Flooded  Power 

Plant  at.     Illustrated 427 

Kansas,  Telephone  Progress  in.      (Correspondence)  .  . 

42S,  420 

Kellogg  Factory,  The  Strike  at  the.  ,11,  46,  64.  S3,  183 
Kellogg,  Milo  G.,    Files   Cross-bill  in   Kellogg   Stock- 
ownership    Case 372 

Kelsey,  J.  C.  (Standardization  of  Telephone  Appa- 
ratus)      447,  448 

Kelsey 's    "Continuous-current    Dynamos    and   Motors 

and  their  Control."      (Book  Table) 99 

Kenneday,  K.   K.      (How  to  Build  Up  and  Increase 

American  Trade)    299 

Kentucky.      (Correspondence)  .  .15,  51,   87,  185,  206, 

223,  241,  282,  301,  340,  377,  394,  412,  454,  473,  474,  491 
Kentucky,  Telephone  Progress  in.      (Correspondence) 

218,    236,    316,  334 

Kern  River  Power  Development  in  California 104 

Kevalef,  P.  A.  (Protection  from  Shock  from  High- 
tension    Circuits.      Illustrated)     402,  403 

"Keys    for    the   Practical    Electrical    Worker   of   the 

U.   S.   A."     By  F.  J.  Robinson.      (Book  Table) 14 

Kilcwatt-hour  Cost.  Food  and  Drink  as  Elements  of.  371 
Konigswerther's  "Electric  Meters."  (Book  Table)..  201 
Kublman  Polyphase  Transformer,  New.  Illustrated  337 
Kuhlman  Transformer,  Litigation  over  tbe 236 

Laboratory,  Electrical  Engineering,  Equipment  of  an. 
By  W.  M.   R.iggs.      (Society  for  the  Promotion  of 

Engineering  Education)    95 

Lackawanna  and  Wyoming  Valley  Electric  Railway. 

Illustrated    150,  151 

LaCross,  Wisconsin,  Telephone  Rates  in 118 

Lake  Beautiful  Hydro-electric  IMant  in  British  Co- 
lumbia     -. 161,  162 

Lake  Erie  Dam   Suggested 197 

Lalte    Shore-Rock    Island   Terminal    Station    in    Chi- 
cago, Electricity  in  the  New.     Illustrated.  .10,  20,     21 
Lake  Steamere  Equipped  with  Space-telegraph  Appa- 
ratus     22,   04,    213,   359 

Lake  Street  Elevated  Receivership 337,  393 

Lamps,  Electric  Vapor,  Improvements  in.     Illustrated     57 

Lancetta  Electrotellur.ograph,  The.     Illustrated 364 

Landis.  Walter  S.      (The  Electrolysis  of  Water) 234 

Lang  Electric  Company's  Copper  Castings.  Illus- 
trated        392 

Layne,  J.  W.     Portrait 425 

Lead,  Electrolytic  Refining  of 23 

Lead  Production  in  the  United  States 2S4 

Le  Chatelier  Pyrometer.     Illustrated 94 

LeConte,    Joseph     N.        (An    Efficient    High-pressure 

Waterpower  Transmission  Plant) 256 

Left-hand  track.  Should  Street  Cars  Be  Run  on  the.  .    101 

Legal  Status  of  Interurbans 02,  06,  464 

Lebigh  Valley  Company's  Canal-bed  Trolley  Pro.1ect.    134 
Leipsic,    Street   Railways  of.      By   Brainard  H.   War- 
ner.   Jr.      (United   States   Consular   Report) 1S2 

Lengthening  a  Smokestack  While  in  Use.  Illus- 
trated     460 

Leslie.    Edward   A.      (The   Development   of    Summer 

Lighting.     Illustrated)    229 

Libertyville  Branch  of  the  Chicago-Milwaukee  Elec- 
tric Railway   160.  170,  171 

Light  and   Power  in   First  National  Bank  Building, 

Chicago      129,   414 

Light,  Arc,  Celebration  on  West  Madison  Street....   131 

Light  Cure  for  Lupus,  Finsen.      (Editorial) 42 

Light,  Ultra-violet,  and  High-frequeucy  Apparatus  in 

Electrotherapy.     Illustrated   V310,  311 

fiigbt  Without  Heat 134 

Lighting.  Car-axle,  Improvement  in.     Illustrated....      22 
Lighting,  Summer,  The  Development  of.     By  Edward 
A.    Leslie.      Illustrated.       (-dissociation    of    Edison 

Illuminating  Companies)    229 

Lightning  and  the  Electric  Spark 353 

lightning  Arrester,  New  Alternating-current  (General 

Electric).      Illustrated    83 

Lightning  Arrester,  Noise  and,  for  Telephone  Wires. 

Illustrated 153 

Lightning.  Danger  from.     (Editorial) 114 

Lightning  Does  Damage  in  Chicago 101 

Lightning,  Duty  of  Protecting  Against 465 

Lightning.    Safeguards  Against.      By   Alfred   Hands. 

(Fire  Prevention  Congress) 120,  121 

Lightning,  The  Grounded  Wire  as  a  Protection 
Against.     By   P.  G.   Gossler,      (American  Institute 

of   Electrical    Engineers) 41 

Lightning,  The  Grounded  Wire  as  a  Protection 
Against.  By  Ralph  D,  Mershon.  (American  In- 
stitute  of    Electrical    Engineers) 2 

Lincoln,  P.   M.      (Alternating  versiLS  Direct  Current 

for   Interurban  Traction    Systems) 465 

Lincoln,  P.   M.      (Tbe  Training  of  the  High-tension 

Engineer)    12,     13 

Liquid  Air  at  St.  Louis  Exposition 20 

Lloyd.  E.  W.  (Purchased  Electric  Power  In  Fac- 
tories)     237,  238 

Lockyer.    Sir    Norman,    on    Brain    Power.       (British 

Association)     215,  232 

Locomotive,  Electric.  An  1,800-horsepower,  Illus- 
trated     104.  134.   135 

I^ocomotive.  Electric.  Dalton-Cole.     Illustrated 423 

London  County  Council  and  American  Fiu.inclers.  ,  . -203 

London,  Electrical  Engineering  Building  In 161 

London,  Government  Telephone  System  in IGl 
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London,  The  "Rats"  Space-telegraph  Hubbub  In. 7,  20,  161 


London,   Proposed  Technical  College  in 50,  68,  121 

London.  Sprague  General  Electric  Multiple-unit  Sys- 
tem Adopted  in 197,   222 

Long  Wire  Span,  Another 2 

Los  Angeles,   Power-transmission  Plans  and  Projects 

Centering  in    104 

Losses  in  Armature  Cores,  Energy,  The  Factors 
which  Affect  the.  By  J.  Walter  Esterline  and  C. 
E.     Reid.       Illustrated.       (American     Institute   of 

Electrical   Engineers)    : 58,     50 

Low.  George  P.  (Electric  Power  in  tbe  Largest  Cali- 
fornia Stamp  Mill.     Illustrated)    399 

Lundell's  Electric  Elevator  Control.     Illustrated....      93 
Lunt's  Method  of  Phase  Transformation.     Illustrated     23 

Luzon,    Waterpower   in 335 

Lyndon,  Lamar.  (Tbe  Comparative  Behavior  of 
Floating  and  Booster-controlled  Batteries  on  Fluc- 
tuating Loads.      Illustrated)    470,   471,   472 
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Macrae,  Roderick.  (The  Development  of  the  Elec- 
tric Vehicle.     Illustrated) 40,    41 

Magnetic  Properties  of  Iron  and  Steel 59 

Magnetic  Separation    137 

Magnets.  Electro,  Varley's  Helix  Winding  for.  Il- 
lustrated       94 

Mail   Delivery   by  Telephone.   Sriecial 334 

Maine,  Few  Electric  Railways  in.  Profitable 140 

Manganese,   Electrical,   Works  in   Canada 86 

Manila   Street   Railway,    Tbe    151 

"Manual    of   the    Care     and     Handling     of     Electric 

Plants."     By  N.  H.  Schneider.      (Book  Table) 489 

Manwaring,  A  H.  (Overhead  Pole-line  Construc- 
tion and  Operation  for  Central  Stations.  Illus- 
trated)  270,   271,   272 

Marconi   Arrives  in  New  York 1 70 

Marconi  at  Saint  Louis 215 

Marconi  Company,  A  .Toke  on  the 7,  20,  161 

Marconi  Company  and  the  British  Goverment,  Rela- 
tions of  the 161,   239 

Marconi-Dolbear  Controversy   287 

Marconi    Gets   Nobel    Award 351 

Marconi  Space-telegraph  System  at  tlie  Yacht  Races. 

171,    373 

Mason,    Frank   H.      (Single-phase   Electric    Traction 

in    Germany.      Illustrated) 291 

Massachusetts  Street  Railway  Club 217 

Mathematics     at     Northwestern     University,     Perry 

Method  of  Teaching 197 

Matthews,     Charles    P.        (Photometric     Values     of 

Nemst    Lamps) 427 

May,  1903,  Electrical  Exports  for 7 

McCleary,  E.,  President  National  Electrical  Con- 
tractors' Association.      Portrait 62 

McCleary,   J.  B.     (Freight  aud  Express  on  Electric 

Railways) 176,    177,  192 

McCuUocb,  Richard.  (Production  and  Distribution 
of   Alternating   Current   for   Large    City    Svstems. 

Illustrated) 175,    176,    194,    195,    216,  217 

McCuUough.  W.  E.     Portrait 229 

McLeod,  Ward  &  Co.'s  Desk  Reflectors.     Illustrated.    259 
McMeen,    S.    G.      (Concerning    the   Telephone    Engi- 
neer)       11 

Meat-packing  Plant,  Large,  Electrical  Features  of  a. 

Illustrated 180,    190 

Mechanical     Equipment     of    the    Orange     Brewery, 

Orange,    N.   J.      Illustrated 167,   168 

Medical    Men    Abandon    Obsolete    Electrical    Terms. 

(Editorial) 252 

Mercury,    Production    of 218 

Mercury-vapor   Lamp,   Tilting.      Illustrated 170 

Mercury-vapor  Light,  Color  Value  of  the.  (Edi- 
torial)    330 

Meridian  Incandescent  Lamp  (General  Electric).  Il- 
lustrated        84 

Mershon,  Ralph  D.  (The  Grounded  Wire  as  a  Pro- 
tection Against  Lightning) 2 

Metallurgy,  Electro,  of  Iron  Production,  Advances 
in.      By    Marcus    Rutbenburg.         With    discussion. 

(American    Electrochemical    Society) 233,  234 

Meter,   Halsey  Direct-current.      Illustrated 31 

Meters  and  Transformers,    Some  Facts   About 63 

Methods  aud  Means  of  Securing  New  Business.  By 
M.  G    Hull.     (Ohio  Electric  Light  Association),..'.    375 

Metric  System,  A  Flaw  in  the 290 

Metropolitan  Electric-railway  Sy.steui  of  Paris,  Gen- 
erating Station  of  the.  By  A.  DeCourcy.  Illus- 
trated     1,       2 

Metropolitan  Railway,  Paris,  Rolliug  Stock  of.  Il- 
lustrated  245,    246 

Metropolitan  Street-railway  System  of  New  York...  300 
Mexican   Central   Shops   at  Aguas   Calientes.      Illus- 
trated     419 

Mexico,  City  of.  Electric  Lighting  in 86.  438 

Mexico.  City  of,  Electric  Railways  in Ill,  157,  161 

Mexico,  Copper  Find  in 93 

Mexico,  Long-power  Transmission    (Guanajuato)    in.    365 
Michaels    &     Hilly's    Small     Transformer    for    Bell 

Work.      Illustrated    45 

Michigan.    (Correspondence).  .15,  33,  51,  60,  86,  lOG, 
122,    140,    163,    185,  205,   223,   240,   205,    282,    301, 
321,   341.   360,   377,    394,   412,   413,   432,   455,   473,   491 
Michigan    Telephone    Company,    Financial    Troubles 

of  the   83,  296,  373,  429 

Michigan  Telephone  Matters.  (Correspondence).... 
23(5    334     355    4gQ 

Michigan  Trolley  Lines  May  Consolidate. '......' '  308 

Milan,   Single-phase  Traction  in.      Illustrated 146 

i\Iileage  Arrangements  by  Interurban  Roads 272 

Milk,  Ozone  Process  for  tbe  Purification  of 423 

Miller's  (K.  B  )  Improvements  In  Central-energy 
Telephone    System.    Illustrated    

Miller's  Method  for  Electrical  Purification  of  Sugar 
.Juices.     Illustrated 

Millikan,  Robert  A.     (Radium   and  Radio-activity).. 

Mine,  Coal,  Large  Electrical  Hoisting  Plant  for  a. 
By    Emile    Guarlni.     Illustrated 01, 

Mines,  Electricity  in.      (Editorial) 

Mining,   Coal,  Electricity  in 

Mining,  Placer,  at  Breckeuridge,  Colo.,  Electricity 
in.     By  James  E.   Johnston.      Illustrated 

Minneapolis,    The  Free-telephone   Nuisance  in 

Minneapolis,  Twin  City  Telephone  Company  of, 
Edward   E.   Webster  Leaves   the 

Miscellaneous  Notes 16,  53, 

71.    88.    107.    142,    164,    186,    207,    225.    267,    284. 
303,   323,   342,    361,   306.    414.   415,  43.4,   456,    475, 

Mobile,  Electrical  Advancment  in 

"Modern    Practical    Electricity."      By    R. 
Walmsley.      (Book  Table) .' 

Money  Value  of  Technical  Training,  The. 
M.    Dodge.       Illustrated.       (American 
Mechanical   Engineers) 

Monopoly,   Is    Street-railway.   Beneficial?. 

Montagu.  Ralph  L.    (A  Suggested  Hvdraulic  Unit).. 

Montefiore  Electrotechnic  Institute  in  Belgium.  Il- 
lustrated  366, 

Montreal.    Bell  Telephone  Extension  in 

Montreal    Power   Project,    New 197, 

Montreal  Street  Railway.  Annual  Report  of  the.,,. 

Monument.  Indiana  Soldiers'.  By  R.  D.  Fisber  II- 
lustrnled 290.    291 

Moon  Manufacturing  Company's  Self-soldering  Noz- 
zle for  Terminal  Heads.     Illu.strated 335 

Morality   of   Wage-earners.      (Editorial) 274 

Mor.ss.  C.  A..  Death  of 07 

Moscow   Electrical   Congress.      (Paper) 402.  403 

Moscow-St.  Petersburg  Su.sponded  Railroad.  Pro- 
posed        124 

Mosely   Educational    Commission.      (Editorial)....!!   350 

Mosely   Industrial   Education  Commission 

184,  203,  265,  350,  355 
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Mosman,  Charles  T.  (Notes  on  Certain  Tbree-wire 
Systems.      Illustrated) 309,  310 

Slotoi-  Control.  Alternating-current  (Armstrong's 
System).      Illustrated 348,  349 

Motor,  Drv-battery  Power  (J.  Jones  &  Son).  Il- 
lustrated     295 

Motor  for  Reciprocating  Pumps  (Doberfs).  Illus- 
trated       383 

Motor,  Steinmetz  Variable-speed  Induction.  Illus- 
trated         39 

Motor,   Thomson's  Electrostatic.     Illustrated 117 

Motor  to  Open  Sale,  Burglars  Use 31T 

Motor-control  System,  Dunn-Douglas.  Illustrated. . 
156,   157 

Motor-driven  Gear  shaper.     Illustrated 371 

Motormen  and  Conductors,  School  for 339 

Motormen,  Instruction  Cars  (or 288 

Motors,  Controlling,  from  a  Distance  (Baxter  s 
Method) ;•;,■■••     1'^'' 

Motors,  Electric,  for  Centrifugal  Pumps  and  Fans. 
By  A.  .1.  Bowie.  Jr.  With  discussion.  (Ameri- 
can Institute  of  Electrical  Engineers) 257 

Motors,  Electric,  for  Working  Heavy  Valves.  (Edi- 
torial)        42 

Motors,  Electric,  in  the  United  States 43 

Motors,  Electric,  Lundell's  Sleans  for  Controlling. 
Illustrated  93 

Motors,  Electric-railway,  in  Service,  The  Conditions 
Governing  the  Kise  of  Temperature  of.  By  Gary 
T.  Hutchinson.  '^'ith  discussion.  (American  In- 
stitute of  Electrical  Engineers) 331,  332 

Motors,  Induction,  Operation  of  (De  Ligniere's 
Method).     Illustrated     228 

Motors,  Multi-speed  (Stow)  Driving  Lathes.  Illus- 
trated   ■■■   337 

Motors,  Street-car  Improvements  in.  By  B.  W. 
Olds.  (American  Railway  Mechanical  and  Elec- 
trical Association)   17S 

Motors.  Street-railway,  George  Westinghouse's 
Method  of  Applying  Alternating  Currents  to.  Il- 
lustrated    ^  3 

Mueller  Act  to  Be  Voted  On  in  Chicago 317 

Municipal  Electric  Plant  at  Hamilton,  Ohio,  Not  a 

Success   352 

Municipal  Electric  Plant,  Cleveland  Chamber  of  Com- 
merce Advises  Against ISO,  181,  360 

Municipal  Lighting,  Facts  About,  Developed  by 
Worcester  Inquiry  102 

Municipal  Lighting  in  Onawa  Not  a  Success 389 

Municipal  Ownership  Defeated  in  Cleveland 366 

Municipal  Ownership  of  Street  Railways  Discussed 
by  Chicago  Civic  Federation 465 

Municipal  Ownership  of  Waterworks  Not  Ideal.  (Edi- 
torial)        312 

Municipal  Ownership,  Some  Features  of.  By  Henry 
L,  Dohertv.  (American  Gas  Light  Association).  . 
■;.... : 374,   375 

Municipal  Power-transmission  Plant,  Seattle 77 

:\lnniclpal  Supervision  versus  Municipal  Ownership. 
(Editorial) 42 

Mundy,  W.  O.     (Methods  of  Train  Control) 33S 

IM 

N-rays,   Blondlot's 134 

National  Arm,  Pin  arid  Bracket  Association 97,  401 

National   Bureau  of  Standards 230,   298 

National   Electric    Light   Association.      (Papers    and 

discussions)      

116,    117,    119,    120,    137,    159,   160,    306,    307,   308 

National  Electrical  Contractors'  Association  (An- 
nual meeting  in  Detroit,  July  14,  16,  1903).  Illus- 
trated        39,   62,     81 

Naval  Maneuvers,  Electricity  in 127,  128,  410 

Navy.    United  States,   to   Adopt  German  System  of 

Space    Telegraphy 56 

Nebraska  Independent  Toll-line   Association 429 

Nebraska,   Some  Coals   Sold  in.   The  Heating  Value 

of.     Bv  C.  R.  Richards IS 

Negroes  and  Electrical  Trades  Unions.     (Editorial)..   292 
Nernst  and  Gas  Lamps,  Photometric  Values  of.    (Na- 
tional  Electric   Light   Association.)      Illustrated.. 

7 308,    307,    308,   427 

Nei-nst,  Carbon-lilament  and  Osmium  Lamps  Com- 
pared.    Illustrated  115 

Neuchatel,    Steam-turbine  Electric  Power   Plant   at. 

Illustrated    440,    441 

New  Business,  Methods  and  Means  of.  Securing.    By 

M.    C.   Hull.     (Ohio  Electric  Light  Association)..   375 
New    England    Cotton    Manufacturers'    Association. 

(Papers) 297,    298,   299 

New  England  News.     (Correspondence.) 

: 14,  32,  50,  69,   85,  86,  105, 

121,   122,    139,    140,    162,   184,   205,   222,   240,    264, 

281,    300,   320,    340,    359,   412,    431,   454,   472,    473,   490 

New  England  Telephone  Companies.  Old,  Dissolved.   460 

New  England  Telephone  News.     (Correspondence)..  429 

New  Jersey,  Independent  Company  to  Out  Rates  In..  218 

New   Years   Signaling 483 

New  York  and  Ohio  Company's  Zenith'  Incandescent 

Lamp.      Illustrated    12 

New  York-Boston  Trolley  Link,  Connecting 80 

New  York,  Central,  Electric  Interurban  Roads  in..  160 
New  York  Central  Railroad  May  Establish  Electric 

Branches      328,  447 

New  York  Central  Terminal.  Electricity  for  the. 405,  423 
New  York   Central  Terminal  Improvements  in  New 

York   City   161 

New  York  City,  Electricity  Reduces  Cost  of  Operat- 
ing Elevated  Trains  in .■ 161 

New  York  Notes.      (Correspondence) 

14,  32,  50,  68,  69,  85,  105, 

121,    139,   161,   184,    205,    222,   239,   264,   281,   300, 
320,   340,   358.    359,   376,    393,   411,   431.   454,   472,   490 
New    York,    Pennsylvania   Terminal   in.    Preparation 

for   the    264,  281 

New  York,  Rapid  Transit  Power  House  in 222,   281 

New  York  Rapid-transit  Subway,  Safety  of  Travel  in.    133 
Now  York  State  Street  Railway  Association.     (Con- 
vention at  Syracuse,  October  6  and  7,  1903) 

: 197,    295,   358 

New  Zealand,  Electrical  Progress  in 97 

Niagara  and  California  Power  Transmission  Com- 
pared.    By  Orrin  B.  Dunlap.     Illustrated.  ..  .459,  460 

Niagara,  Cable  Bridge  at.  Replaced  by  Conduit 74 

Niagara   Falls,    Ontario   Power    Company's    Develop- 

,  ment  at   48^ 

Niagara    Falls    Power    Development    and    the    Sug- 

/    gested  Lake  Erie  Dam 1£17,  ^ 

vNiagara    Falls,     I'ower    Development    at.     Natural 

Scenery    and    38 

Niagara  Falls,  Queen  Victoria  Park  at,  Electric- 
railway  Bridge  in.  By  Orrin  E.  Dunlap.  Illus- 
trated    .' 171 

Niagara  Falls,  Sad  Falallty  in , 259 

"Hagara  Observalioii  Tower,  Passing  of  the 430 

lagara  Power  l^cvcloj, incut  on  the  Canadian  Side. 

By  Orrin  I':.   Dunlap,     Illustrated 5&,     -GC 

Ilagara  J'owcr  for  Canadian  Cities 48A' 

^Jlagara    I'ower    for   Toronto i(U._^i 

Noise  ami  lightning  Arrester  for  Telephone  Wires. 

Illustrated 158 

Noise  on   IClevated  Railways   ;!39,  442 

Northeastern  Iowa  Telephone  Association 218 

North  Jersey  Street  Railway  Company  Offlclals  Set 

Free  190 

Northwest,  Telephone  NevvH  from  the.  (Correspond- 
ence)  10,  11,  28,  40,  64,  82, 

100,  118,  136,  158,  183,   202,   218,  236,   200,  278, 
290,   310,   3a-l,    354,   .'372,   301,   408,   4';S,   452,   409,  480 


^1; 


Northwestern    Notations.      (Correspondence)     

15,  16,   33,  51,  70,  86,   122,   123, 

140,  141,  162,  206,  223,  24],  265,  282,  283,  301, 
321,    341,   360,    394.   395,   413,   432.    455,   456,   473,   491 

Northwestern  University,  Perry  Method  of  Teaching 
Matheumtics  at   197 

Norwegian  and  German  Telephone  Ouflts.  By 
Frank  C.    Periiins.     Illustrated 417,  418 

"Notes  on  Electric-railwav  Economics  and  Prelim- 
inary Engineering."  By  W.  C.  Gotshall.  (Boole 
Table)    339 

Nottingham  (Eng.)  Street-railway  System 355 


O'Connell's   Proposed   Booster   Transmission   Circuit 

for  Long  Telephone  Lines.     Illustrated 29 

October,  1903,    Electrical  Exports  for 421 

Ohio  and  Indiana  Joined  by  Trolley 133 

Ohio    Electric    Light     Association    (Programme     for 

Columbus   convention   of  the) 277 

Ohio    Electric    Light    Association.      (Convention    at 

Columbus,  October  13-15,  1903) 312,  313,  332 

Ohio    Electric    Light   Association    (Papers    presented 

at  Columbus  convention  of  the) 

309,  310,   311,  314,   315,   370,   375,  410.   411 

Ohio,   Electrical  Companies  in 461 

Ohio,  News  from.     (Correspondence) 

15,  32,  33,  50,  51.  69, 

140,    162,    184,   185,   205,   240,   265.    281,    282.   302, 
320,  321,  340.  341,  359.  377.  394,  412,  432,  455,  473,   491 

Ohio  River  Power  Possibilities 392,  403 

Ohio  Telephone  Notes.     (Correspondence)  .11,  28,  46. 

G4.    82,    278.    316,    334,    372,    391.    408,    429,    452,   453 
Olvlahoma  and  Indian  Territories,  The   Possibilities 
of    Electric    Railways    in.      By    John    W.    Shartel. 

(Southwestera  Electrical  Association) 333 

Old-time   Telegraphers   in    Session 254 

Olds,  E.  W.     (Improvements  in  Street-car  Motors)..   178 

Olds   Gasoline-engine  Works,   New   Building  for 279 

Olmsted,  F.  D.,  Death  of 294 

Olympia  (Wash.)   Light  and  Power  Company's  New 

Station    51^     50 

Omaha  and  Council  Bluffs  Lighting  Plants  Merged.  '.   104 

Onawa,   Municipal  Lighting  in,  Not  a  Success 389 

Ondograph,    The.      Illustrated 128 

Ontario   Power   Company's   Development   at   Niagara 

Falls ...   481 

Orange,  N.  J.,  Mechanical  Equipment  of  the  Orange 

Brewery.      Illustrated 167,  168 

Orling-Armstrong  System  of  Wireless  Telegraphy  by 

Means  of  Earth  Currents.     Illustrated 383 

Osborne,  L.  A.  (Proper  Qualifications  of  Electrical 
Engineering  School  Graduates  from  the  Manufac- 
turers' Point  of  View loi 

Osmium    and    Platinum .'.'..'    403 

Osmium,  Carbon-filament  and  Nernst  Lamps  Com- 
pared,    illustrated 115 

Ottawa.    Ont..    Municipal    Lighting    Proposed    for.'.'.    239 
Outlet-box,   Floor,   for  Interior   Construction.    (G.I.) 

Illustrated    459 

Overhead  Distributing  System,  Safeguards  and  Regu- 
lations in  Operation  of.  By  W.  C.  L.  Eglin.  Il- 
lustrated.    With  discussion.      (American  Institute 

of  Electrical  Engineers)    434,  485 

Overhead   Pole-line   Construction    and   Operation   for        > 
Central    Stations.      By  A.  H.  Manwaring  and  J.  T. 
Hutchings.     Illustrated.        (Association  of  Edison 

Illuminating   Companies) 270.    271,  272 

Owatonna,  Minn.,   Bell  Company's  Troubles  in 136 

Owens'  Electric  Shoal-water  Alarm.     Illustrated....   157 
Ozone  Process  for  the  Purification  of  Milk 423 


Pacific"  Cable,  American,   Opening  of  the.... 23,  42,     73 

Pacific  Cable   (British)      Deficit  of  the 161,  376 

Pacific    Electric    Company's    Electric    Foot    Warmer. 

Illustrated 430 

Pacific   Slope,  On  the.      (Correspondence)  .16,   34,  51, 
52,    87.    S8,    123,    141,    163.    185,    206.    241,    283, 
301,  321,  377,  378,  395,  413.  432,  433.  456,  473,  491,  492 
Pacific    States   Telephone    Strike    Said   to  Aid    Inde- 
pendent   Companies 202 

Packing  Plant,   Meat,   Large,   Electrical  Fixtures  of 

a.       Illustrated 1S9,   190 

Paiste   Fuseless   Rosette.     Illustrated 466 

Panama  Canal,  Electric  Power  and  the.  (Edi- 
torial)       4S2 

Paper  Pulp  Treated  by  Electricity 2 

Parcel  Delivery,  Electric,  Chicago  Telephone  Tun- 
nels  to  Be   Used  for 61,   354 

Pardridge  Reflector.     Illustrated 449 

Paris,   Curious   Engineering  Feats   in 164.  174 

Paris,  Combined  Single-trolley,  Double-trolley  and 
Surface-contact     System    of.     By    A.    De    Courcy. 

Illustrated .381.   382 

Paris,  Metropolitan  Electric-railway  System  of.  Gen- 
erating Station  of  the.  By  A.  De  Courcy.  Illus- 
trated      1,        2 

Paris  Metropolitan  Railway,  Rolling  Stock  of.  Il- 
lustrated      245,   246 

Paris    Metropolitan    Railway    Tunnel,    Fire    Horror 

in    112.   133,  169 

Paris,     Popp     Central-station     System     in.      By     A. 

De   Courcy.      Illustrated 209,   210 

Paris  Tunnel  Disaster,  The.     (Editorial)    114 

Parr's  "Electrical  Engineering  Measuring  Instru- 
ment."     (Book  ■  Table) 181 

Parsons,    C.    E.       (Hydraulics    in    Connection    with 

Street-railway     Operation) 358 

Party-line  System.   Jones'  Private-talking 100 

Party-line  .Telephone   System.    Springborn's   Selective.      46 

Passenger  Business.   Electric  Railway,  Gets 317 

Passive  State  of  Iron,  A  Practical  Utilization  of 
the.  By  Charles  F.  Burgess.  (American  Electro- 
chemical   Society) 357 

Patent-infringement  Suits,  Injunctions  in 294 

Patent  Law  Association      (Chicago) 288 

I'atent    Record,     Electrical.       Illustrated 

17.  18.  34,  35,  36.  53,  54,  71,  72,  89,  90, 
107,  108,  125,  126,  143,  144,  165,  166,  187.  18S, 
207,  208,  225,  226,  243,  244,  267.  268,  2Sr..  2S6, 
304.  323,  324,  343,  344,  361,  362.  379,  380,  397, 
398,  415,  416,  435.  436,  457,  458,  475,  476,  493,  494 
Peat  Coal,  Jebsen  Process  of  Producing,  by  Elec- 
tricity.      Illustrated 37,     38 

Peat  Coal,  Possibilities  of.      (Editorial) 464 

Peirce,   A.  W.  K.      (Underground  Hoisting  Problems 

on    the   Witwatersrand)     103 

Pennsylvania  Electric-railway  Companies  Chartered.    239 
Pennsylvania  Railroad  Terminal  Power  House,  Very 

Large  Steam  Turbines  for  the 264 

Pennsylvania    Railroad    Tunnels    Under    North    and 

East    Rivers 281 

Pennsylvania    State    Capitol,    Electrical     Equlpmeni: 

of     27 

Pennsylvania    Street    Railway    Association 303 

Pennsylvania  Sugar  Refinery  of  Philadelphia,  Elec- 
trically   Operated.       Illustrated 168.  169 

Perkins,  Frank  C.      (A  New  German  Electric  Color- 

pi-M.ii'<'tii'ii    Apparatus.      Ilhislrated) 365 

Perkins,    l-'ranU    C.      (German   and   Norwegian   Tele- 

('IilK.no   Oiilills.      Illustrated) 4.17,   418 

Perkins,    Frank    C.       (Heuvv    Electric    Traction    In 

Germany    and   Austria.      Illustratod) .145,   146 

Perkins.  Frank  C.  (Ruhmor's  Long-distance  Wire- 
less   Telephone    Ex|ii'i-iiin'iii.s,      Illiisl  ruled  ) 287 

Perkins.  Frank   C.      (Tbe  J  ).-v('ln|uiirMl:  ol"   Ihe  Steam 

Turbine.      lliusLralcd)  .  .  ij  I  I ,    UlL'.    2;'.o.    Lj;tl.    248.      240 
Perkins.   Frank  C.      (The  lland.soinc   Central  Station 

of    (,'harloltenlnirg.    Germany.      Illustrated) .  .  .  .73,      74 
I'erklns,  J.  II.     (Development  of  the  Engine  Room).. 410 


Perrine.   F.  A.   C.      (Influence  of  Electricity  on  the 

Development    of   Waterpowers)     298    299 

Perry  Method  of  Teaching  Mathematics  at  North- 
western   University 197 

Personal    Notes 

16,  34,  52.   70.  88,  106.   123,   141,  163,   185, 

186,   206,   223,   224,    242.   265.   266,   283,  302    321 
322,    341,    360,   378,    395,   413,   414,   433,   456,    474,  402 

Peru,  Electrical   Enterprises  in    43 

Pestell.  William    (Electric  Welded  Joints) 273 

Petersborough     (Ont.)    Power-transmission    Plant.  . .   124 

Phase   Transformation.      Illustrated 23 

I'hiladelphia    Telegraph   Tournament 267,    295.   392 

Philippine    Islands,    Work    of   the    Signal    Corps    In 

the     409 

Philippine   Trade.  Growth  of 258 

Philippines,   Electrical  Trade  of  the.      (Editorial)..     42 

Philippines,  Hints  for  Exporters  to  the 335 

Philippines,  Waterpower  in  the 335 

I'hotometric  Values  of  Nernst  and  Gas  Lamps.  Illus- 
trated.     (National    Electric    Light    Association).. 

306,  307.   308,   427 

Photometric   Work.    Value   of.      (Editorial) 312 

Piece  Work,  Is  Anything  the  Matter  with.  By 
Ffank  Richards.     Illustrated.      (American  Society 

of  Mechanical   Engineers)    460,  461 
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Spier  Fails  (Hudson  River)  Power  Development.  .13,  358 

Split-phase  Patents,  Tesla,  Upheld 212 

Spokane,  W^ash..  Telephone  Strike  in S3 

Spokane.      Washington,      Waterpower     Company    of, 

Transmission  Plant  of 393 

Sprague-General      Electric      Multiple-unit      System 

Adopted  in  London   197,  222 

Spriugborn's  Selective  Party-line  Telephone  System..  46 
Spriugborn's  Telephone  Registration  Device.      Illus- 
trated       279 

Stack.  Lengthening  a,  While  in  Use.     lUusti-ated. . .  4G0 
Stacks,   Steel  Power-house,   Wrecked  by  Storm.     Il- 
lustrated    137 

Stamp     Mill,     California.     Electric     Power     in      the 

Largest.     By  George  P.  Low.     Illustrated 399 

Standard-gauge  Electric  Railway  in  Prussia,  First..  152 
Standardization  of  Telephone  Apparatus.     By  .1,  C. 
Kelsey.     (Interstate  Independent  Telephone  Asso- 
ciation)       447,  448 

Standardization  of  Telephone  Construction.  By 
W.  C.  PoUc.  With  discussion.  (Interstate  Inde- 
pendent Telephone  Association) 468 

Standards,    British    Engineering,    Committee,    Work 

of  the ; •. 95   204 

S(;inloy  r.aJauced-thrust  Wattmeter.     Illustrated 221 

Stai  i.-  I  'isriiarg-e.  Curious  Fire  from- 74 

Slaiii'   1 'isi  harges.      By  Percy  H.   Thomas.     (Frahk- 

liii    Insiiuite) 12 

Station   Records,    The    Value   of.      By   A.    C.    Blinn. 

(Ohio    Electric  Light  Association) 315 

Steam  Engine,  Invention  of  the.     (Editorial) 24 

Steam  Records.  By  George  Hayler,  Jr.  (Ohio  Elec- 
tric  Light   Association) 370 

Steam  Turbine  and  Generator  Combination,  Curious. 

Illustrated   329 

Steam   Turbine,    Applications   of   the.      Illustrated. . 

297,    298 

Steam  Turbine,  Curtis,  Mr.  Emmet  on  the.  (Na- 
tional Electric  Light  Association) 159,  160 

Steam-turbine,    Investigation    of,    (National    Electric 

Light    Association) 287 

Steam  Turbine,  The. Development  of  the.     By  Frank 

C.   Perkins.      Illustrated. .  .211.   212,  230,   231,   248,  249 
Steam  Turbine,  Very  Large,  for  Essen,  Germany...   267 
Steam-turbine  Developments,  Recent.     By  W.  L.  K. 
Emmet.        With  discussion.       (American    Street 

Railway    Association) 200,  201 

Steam-turbine    Electric    Power    Plant    at    Neuchatel. 

Illustrated    .  .  .^ 440,  441 

Steam-turbine  Station  in  Boston,  Great 56.  84,  306 

Steam  Turbines,  Very  Large,  for  Pennsylvania  Rail- 
road Terminal  Power  House '. 264 

Sleiumetz  Variable-speed  Induction  Motor.  Illus- 
trated           39 

Stewart's  Surface-contact  Railway  System.  Illus- 
trated     112 

Stieriuger  Luther,  Death  of 61 

Stiles'  Noise  and  Lightning  Arrester  for  Telephone 

Wires.      Illustrated ; 158 

Stock   Farm,   Electricity  on   a 438 

Stoddard's   "Gas-engine  Design."      (Book   Table) 299 

Stombaugh  Guy  Anchors  Subjected  to  Severe  Test. 

Illustrated  137 

Stone,    George   E.      (Injuries    to   Shade  Trees    from 

Electricity)     219,    220,    221,   275 

Stops,  Railway,   Cost  of.     (Editorial) 196 

Storage  Battery.     (See  also  Accumulator) 

Storage  Battery,    Edison 104,  462,   463,   466 

Storage-battery  Industrial  Locomotives.  (Editorial).  114 
Storage  Batteries  on  Fluctuating  Loads,  The  Com- 
parative Behavior  of  Floating  and  Booster-con- 
trolled. By  Lamar  Lyndon.  Illustrated.  With 
discussion.  (Amei'Ican  Institute  of  Electrical  En- 
gineers)     470,   471,   472 

Stott,  H  G.  (The  Use  of  Automatic  Means  for  Dis- 
connecting Disabled  Apparatus) ■.  -     27 

Stow  Multi-speed  Motors  Driving  Lathes.  Illus- 
trated        337 

Street-car  Etiquette,   Detroit 234 

Street-car  Motors,  Improvements  iu.  By  E.  W. 
Olds.  (American  Railway  Mechanical  and  Elec- 
trical Association) 17S 

Street    Cars,     Should,     Be    Run    on    the    Left-hand 

Track'?    101 

Street  Railway  Accountants'  Association  of  Amer- 
ica.      (Convention     in    Saratoga,    September    2-4, 

1903) 174,  193 

Street-railway  Civilities  in  Mexico 157 

Street-railway      Employes,      Standard      Rules      for. 

(American  Street  Railway  Association) 192,  280 

Street-railway    Monopoly.    Is.    Beneficial? 483 

Street-railway  Motors,  George  Westlnghouse's 
Method  of  Applying  Alternating  Current  to.  Illus- 
trated            3 

Street-railway  Oflicials,  Newark,  Set  Free 190 

Street-railway  Operation,  Hydraulics  in  Connection 
with.     By  C.  E.  Parsons.     (New  York  State  Street 

Railway   Association)    358 

Street-railway  Progress  at  Concord,  N.  H.,  Thir- 
teen Years  of.     Illustrated 273 

Strikes.    The    Prevention    of.       By     Amos      Judson 

Bailey    427 

Stuart's     Alternating-current     Potential     Regulator. 

Illustrated   366 

Sturtevant  Fans  for  Turkish  Cruiser , 13 

Sturtevant   Works,    New   Foundry  and   Pattern   De- 

partmeuts  of  the.      Illustrated 33G 

Submarine    Boats.      (Editorial) 24 

Submarine  Signaling  Apparatus,  Elisha  Gray's.  Il- 
lustrated        439 

Sugar    Juices.    Electrical    Purification    of     (Miller's 

Method).     Illustrated     329 

Sugar  Refinery,  Electrically  Operated.     Illustrated  . 

....: 1G8.   169 

Summer  Lighting,  The  Development  of.  By  Edward 
A.    Leslie.      Illustrated.         (Association   of    Edison 

Illuminating  Companies) 229 

Sunday  Work.  No,  for  Cumberland  Telephone  Com- 
pany.    By  Leland  Hume 260 

Sunny,   Bernard  E.     Portrait 253 

Sun's   Apparent   Eleotrical   Infiuence   on   the   Earth, 

The.     By  W.  H.  Horton.     Illustrated 275 

Sunspots  and  Cable   Breakdowns.     By  Edward  Du- 

rant.     (Communication) 387 

Sunspots  and  Electrical  Disturbances.     (Editorial)..  350 
Superheated  Steam.     By  Storm  Bull.     (Western  So- 
ciety  of  Engineers) 369 

Superheated   Sieam.      (Editorial) 3G8 

Superheaters.    Electrically    Operated    Regulator   for 

(Thomson's) 275 

Surf.noe-contact  and  Third-rail  Improvements.  Illus- 
trated   213 

Surface-contact   Railway  Systems.      Illusfratod 112 

Surface-contact  System  of  Paris.  Comltined  Single- 
Irollov.    Double-trolley    and.      By    A.    De    Courcy. 

Illustrated    381,  382 

Surface-contact   System.    Pullen 466 

Surface-contact  Tramways  at  Wolverhampton,  En- 
gland    v 327 

Susquehanna  River,  Power  Development  on  the,  at 
York  Haven.  Pa.     By  O.  P.  Waters.     Illustrated.. 

152,    153 

.Siisquehnnna   Rivpr    Power  for   Baltimore 1.^7 

Swiss  Railways.  Electricity  for 295 

Swiss  Society  of  Natural   Sciences.      (Paper) ...  .98.     09 
Switch  System,   Extensive  Interlocking 357 
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Switchins  Apparatus,  Higli-tenslon,  Selection  and 
Installation  of.  By  L.  L.  Elden.  (Association  of 
Edison    Illuminating    Companies) 23a 

Syracuse,  N.  Y.,  as  an  Electric-railway  Center 160 


Tactful  Relations  with  Customers.  By  .Tobn  W. 
Ferguson.  Witb  discussion.  (National  Electric 
Ligiht    Association) 116, 

Tarte.  C.  E.  (The  Value  of  Good  [Telephone]  Work. 
Illustrated)      4, 

Taxation,  Electric-railway,  in  Indiana 61,  111, 

Taxation,  Telephone  and  Telegraph,  in  Indiana 

S3,  lis,  194, 

Technical  Education  in  Scotland 

Technical  Press,  Relations  of  the  American  Street 
Railway  Association  and  the 192, 

Technical  Training,  The  Money  Value  of.  By 
James  M.  Dodge.  Illustrated.  (American  Society 
of  Mechanical   Engineers') 448, 

Telegraph'  and  Telephone  Companies,  Changing  Re- 
lations of  the.     (Editorial) 

Telegraph  and  Telephone  Statistics,  German 

Telegraph   Companies  Reduce   Expenses 

Telegraph,   Field's  Vibratory.     Illustrated 

Telegraph,     Geometric     (Rossman's).       Illustrated.  . 

.356, 


Telegraph  Message  Around  the  World,  President 
Roosevelt's 23, 

Telegraph.       (Notes) 53,    142,    164,   186,    207, 

224,    225,    242.   267.   2S4,    342,    361.   378,   434,    456, 

Telegraph  System,  PoUak-Virag  Rapid,  Recent  Im- 
provement's   in    the.      Illustrated 53, 

Telegraph    Tournament    at    Philadelphia.  .267,    295, 

Telegraphing,    Commercial.    Speed    of 

Telegraphone,    The.      Illustrated 250, 

Telegraphy.    Code,    Greater   Liberality    in 

Telephone,   Advertising   by 

Telephone,    Alleged    Slander    Over    the 

Telephone  and  Switchboard  Equipment  for  Farmer's 
Line  Service.     By  H.  P.  Clausen.     Illustrated. 420, 

Telephone  and  Telegraph  Taxation  in  Indiana 

83,    lis,    174, 

Telephone  Apparatus,  Recent  Improvements  in. 
Babcock's,  Prentiss'  and  Dean's  patents).  Illus- 
trated     

Telephone  Apparatus.  Standardization  of.  By  J.  C. 
Kelsey.  (Interstate  Independent  Telephone  Asso- 
ciation)       447, 

Telephone-automobile    Story,    A 

Telephone    Circuits.    Anti-induction.      Illustrated.  .  . 

Telephone   Companies   as    Common   Carriers 

Telephone  Companies,   New.      CNotes)    

46,  S3,  100,  158,  334,  390,  408, 

Telephone  Competition  Question,  The.  (Editorial). 
■  Telephone  Construction,  Standardization  of.  By 
W.  C.  Polk.  With  discussion.  (Interstate  Inde- 
pendent   Telephone    Association) 

Telephone  Construction,  the  Value  of.  By  C.  B. 
Tarte.  Illustrated.  (Independent  Telephone  As- 
sociation of  the  United  States) -i. 

Telephone,    Contract    over    the 

Telephone  Design,  Automatic,  in  Germany.  Illus- 
trated    . 

Telephone  Distributing  Frames,  Portable  Light  for. 

Telephone  Engineer,  Concerning  the.  By  S.  G.  Mc- 
Meen.  (American  Institute  of  Electrical  Engi- 
neers)      

Telephone  Equipments,  Efficiency  of  Modern.  By 
M.  A.  Edson.      (Chicago  Electi'ical  Association)  .  . 

Telephone  Exchange  at  the  University  of  Chicago, 
Private  Automatic.     Illustrated 

Telephone  Experiments,  Wireless,  Ruhmer's  Long- 
distance.    By   Frank  C.   Perkins.     Illustrated.  . .  . 

Telephone  Extensions  and  Improvements.  (Notes). 
S2,  136,   372,  391, 

Telephone  Girls'   Fire  Drill 

Telephone,  How  an  Enterprising  Indiana  Editor 
Uses    the 

Telephone  in  Railroad  Work,  The  Use  of  the.  Il- 
lustrated      250, 

Telephone  Lines.  Long,  Proposed  Booster  Transmis- 
sion   Circuit    for.       Illustrated 

Telephone  Litigation.  Long-protracted,  Western 
LTnion    Company    Wins    in 

Telephone   Manufacturers    and   Dealers.       (Notes).. 

11,  47,  83,  100.  lis. 

136.  1S3,  202,  218.  236,  278,  296,  334,  355.  408,  469, 

Telephone  Men.      (Notes) 28,   64,   82, 

118.   158,    237,   260.   278,  296.    355,   391,   408.   45.=?, 

Telephone  News.  General.  (Notes) ...  .11,  28,  47. 
68.  S3.  100,  118,  136,  158,  203,  218,  237,  261,  27S, 
296.    316.   334,   354,   373,   391,   408,   429,   453,   469, 

Telephone  Operators,  Prizes  for 

Telephone  Operators'  Recalls  Abolished  in  Cleve- 
land     

Telephone  Outfits.  German  and  Norwegian.  By 
Prank  C.  Perkins.     Illustrated 417, 

Telephone.  Plecher's  Alternating-current 

Telephone    Profit-sharing    in    Cleveland 82, 

Telephone  Registration  Device,  Springborn's.  Il- 
lustrated      

Telephone,  Special  Mail  Delivery  bv 

Telephone  Strike,  Pacific  States,  Said  to  Aid  Inde- 
pendent    Companies 

Telephone    System,   Duvall.      Illustrated 

Telephone  System,  Imorovements  in  Central-energy 
(Miller's  patent).     Illustrated 

Telephone  System,  Rorty-Bullard  Automatic.  Illus- 
trated    .  .  1 422, 

Telephone  System,  Springborn's  Selective  Party- 
line     

Telephone  Talking   Circuit,   Phenomena  of   the 

Telephone,  The  Free,  Nuisance  in  Minneapolis 

Telephone  Wires,  Noise  and  Lightning  Arrester  for. 
Illustrated    

Telephone  Woi'k.  Properties  of  Wire  Used  in.  By 
R.  A.  L,  Snyder  (Engineers'  Society  of  Western 
Pennsylvania)      

Telephones  in  Coal  Mines 

Telephones,  Rural,  a  Menace  to  Country  Grain  Ele- 
vators      

Telephones.    St.    Paul   Fire-department 

"Telephony."  By  Arthur  Vaughan  Abbott.  (Book 
Table)    139, 

Telechirograph,    The 

Temperatures,  I-Iigh,  Instrument  for  Measuring.  Il- 
lustrated     

Tesla  Split-phase  Patents  Upheld 

Texas  and   Mexico.       (Correspondence) 

15,    33.   87,   162.    223,   301.    350.   454. 

Texas,    Important    Independent    Telephone   Transfer 
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"Textbook  of  Electrical  Machinery."     By   Harris  J 
Ryan   and   others.      (Book  Table) 

Theater,  New  Iroquois,  Electric  Lighting  in  the.  I7- 
lustratod     437, 

"ThGorie  und  Anwendung  des  Eloktrlschon  Bogen- 
llchtes."     By  11.  Blrrehbach.      (Book  Table) 

Third    Rail.    George   Westlnghouse    Opposed    to    the. 

Third-rail  and  Surface-contact  Improvements.  Il- 
lustrated       

Third-rail   Construction.    Variations   in.      (Editorial) 

Thomas,   Percy    H.      (Static   Discharges) 

Thompson.    S.    P..    Wilde    versus 

Thompson's  (S.  P.)  "Design  of  Dynamos."  (Book 
Table)     

Thomson  Induction  Motor  Litigation 

Thomson's  Arc  Lamp,     Illustrated 

Thomson's  Electrlf-ally  Operated  Regulator  for 
Superheuters     . . .- 
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Thomson's   Electrostatic  Motor.     Illustrated 117 

Three-cent   Street-railway  Fares   in   Cleveland 140 

Three-wire  Systems,  Notes  on  Certain.  By  Charles 
1".     Mosman.     Illustrated.      (Ohio    Electric    Light 

Association)     300,   310 

Thurston,   Robert  II.,  Death  of 328 

Tides  and   Waves,  Power   of.  Devices  for  the  Utih- 

zation    of    the.      Illustrated 38 

Ties,   Concrete  Railway 249 

Ties,  Electric-railway,  A  Load  of.  Illustrated......      13 

Tilting  Blercury-vapor  Lamp.      Illustrated 170 

Tinstone    in    Alaska 383 

'Topeka,    Kan.,    Electrically    Operated    Shops    of   the 

Santa  Fe  Railroad  at.     Illustrated 109,  110,  111 

Torchio.  Philip  (The  Operation  and  Maintenance  of 
High-tension    Underground    Systems.     Illustrated).       3 

Toronto,   Niagara  Power  for 161,  483 

"Track  Construction  and  Maintenance."     By  W.   M. 

Camp.      (Book   Table) 14 

Trackless  Trolley  in  Winter.     Illustrated 403 

Trackless-trolley  Outfit  for   Eastern   New  York 355 

Trackless-trolley  System  in  Detroit 140 

Trade,    American,    How   to  Build   Up    and   Increase. 

By  K,  K.   Kenneday 299 

Trade  Journals  and  the  Export  Trade 291 

Trade   News    (Notes) 

16,  17,   34,   53,  71,  88,  89,  107,  124,  142,   164,  165, 
186,   187,    207,    225,    242,    267,   284,   285,  303,   323, 
342.    343.    361.  378,    396,   415,   434,   456,  457,   475.   493 
Trafford  City,  Pa.,  Modern  Foundry  Equipment  and 

Surroundings  at.      Illustrated    276,   277 

Train  Control,  Methods  of.  By  V/.  O.  Mundy.  W^ith 
discussion.        (American   Railway   Mechanical   and 

Electrical    Association)    333 

Train-control      Device,      Electropneumatic       (Aspln- 

wall's)     272 

Train    Lighting    by    Electricity.       (Dick    System    or 

Austria)      221 

Train  Lighting,  Improvement  in.      Illustrated 22 

Train  Orders  and  Train  Signals  for  Interurban 
Roads.      By    Chas.   A.    Coons.       (American    Street 

Railway    Association)     204 

Training  of  the  High-tension  Engineer,  The.  By  P. 
M.  Lincoln.      (Canadian  Electrical  Association). 12,     13 

Transformer    Connections.      Illustrated 288 

Transformer,  New  Kuhlman  Polyijhase.  Illus- 
trated         337 

Transformer,   Small,  for  Boll  Work.     Illustrated....     45 

Transformers  and  Meters,  Some  Facts  About a3 

Transmitting   Mechanism   for  Automobiles,    Electric. 

Illustrated  ::47 

Transmission  Line.  60,000-voIt,  110-mile  (Washing- 
ton Water  Power  Company's) 393 

Transportation,   Electrical,  at  the   St.  Louis  Expost- 

tion.      Illustrated    146 

Traverse  City,  Mich.,  Power-transmission  Improve- 
ments at   S6 

Trees,  Cutting,  by  Electricity s39 

Trees,    Shade,    and    Electric   Wires.      By    George    E. 

Stone.      (Communication)    275 

Trees,    Shade,     Injuries    to,    from    Electricity.       By 

George   E.    Stone 219,   220,    221,   275 

Trolley  Line,  To  Use  Abandoned  Canal  Bed  for  a...  l34 
Trucks,  Automobile.  Large  Electric.  Illustrated.  ..  113 
Trumbull    Electric  Manufacturing   Company's    Flusn 

Receptacle.      Illustrated 566 

Tunnel,  Paris  Metropolitan  Railway,  Fire  Horror  in 

112,    133.   169 

Tunnel   Railway  Travel.   Safety  of 133,   164,   16D,   330 

Tunnels.  Chicago  Telephone,  to  Be  Used  for  Electric 

Parcel   Delivery    6l,  354 

Turbo-generator,  Curious  (Porter  &  Currier's  Pat- 
ent) .      Illustrated     329 

Turkev,  Somewhat  Improved  Electrical  Prospects  in. 

(Editorial)     274 

Turret  Mechanism,  Severe  Test  of .  . . .' 291 

\^ 

Underground  Hoisting  Problems  on  the  Witwaters- 
rand.     By  A.  W.  K.  Peirce.      (American  Institute 

of   Electrical   Engineers) 103 

Underground  Systems,  High-tension,  The  Operation 
and  Maintenance  of.  By  Philip  Torchio.  Illus- 
trated. (American  Institute  of  Electrical  Engi- 
neers)              3 

Underwriters'  National  Electric  Association 375,  441 

Ultra-violet  Light  and  High-frequency  Apparatus  in 

Electrotherapy.     Illustrated 310,  311 

Union  and  Allgemeine  Companies  Merged 453 

Union  Loop  Elevated  Stations  in  Chicago  to  Be  En- 
larged     168 

Union  Workm.en,  Electrical  Contractors  and 31 

United  Kingdom,  Trade  with  the 258 

United  States,  Copper  Industry  in  the,  Condition  of 

the    181 

United  States,  Electric  Motors  in  the 43 

United  States  Geological  Survey,  AYork  of  the.  (Edi- 
torial)           60 

United    States    Blilitary  Telegraph   Corps.      (Annual 

Reunion  in  Blilwaukee,  September  23-25,  1903) .  . .    254 
United    States    Navy    to   Adopt    German    System    of 

Space   Telegraphy 56 

United  States,  Production  of  Mercury  in 218 

United  Telephone  Company  of  Hyde  Park  Wants  to 

Cover  all  Chicago 10 

Universitv  of  Chicago,  Private  Automatic  Telephone 

Exchange  at  the.      Illustrated 317 

Unloading  Bananas  by  Electric  Power 450 

Utah    Independent    Telephone    Company,    Exchange 

Building  of  the,  in  Salt  Lake  City.     Illustrated..   100 
Utica,  New  York,  as  an  Electric  Railway  Center.  .  .  .    160 


Valuation,  Illinois  Telephone  Company's IIS 

Valves,  tleavy,  Electric  Motors  for  Working.  (Edi- 
torial)         42 

Vancouver,  B.  C,  Interesting  Power  Development 
Near    161,   162 

Vapor  Lamps,  Electric,  Improvements  in.  Illustrated 
57,   170 

Variable-speed  Induction  Motor,  Steinmetz.  Illus- 
trated         39 

Varley's  Helix  Winding  for  Electromagnets.  Illus- 
trated          94 

Vehicle,  Electric,  The  Development  of  the.  By  Rod- 
erick  Macrea.      Illustrated 40,  41 

Ventilating  Equipment  for  a  Turkish  Cruiser,  Elec- 
trical        ,13 

"Vibration"  of  Telephone  Circuits.      (Editorial) 442 

Vibratory    Telegraph,    Field's.     Illustrated    92 

Voltage  Regulators  for  Generators  (General  Elec- 
trie).       Illustrated     488 

Vreeland,  H.  H.      (The  Rlglit  of  Way) 262 

Wabash,  Indiana,  Central  Union's  DifficLiltics  at.  278,  316 

Waddell,  .T.  A.  L.  (The  Study  of  Engineering  Ilis- 
tory)     79 

Wagner  Company  Winner  In  Single-phase  Motor  Lltl- 
ga  tlon 352 

Walmsley's  Modern  Practical  Electricity.  (Book 
Table)    310 

Ward,  Montgomery,  &  Co.'s  Large  Electric  Automo- 
bile Trucks.      JUnstrated 113 

Warner,  Jr.,  Bralnard  H.     (Street  Railways  of  Leip-     ^^ 

Blc)     182 

Warren,  C.  C.     Portrait 80 


56,  257 


76 


79 


Warren   Rotary    Engine.     Illustrated    56 

Washington,  Baltimore  and  Annapolis  Railway  (Jom- 

pany,    Receivers  for  the    63 

Washington,  ij.   C,  Tunnels  for  Electric  Cars  in....      39 

Washington    (V.    C.)    Waterpower   215 

Washington,  Eastern,  Proposed  Electric  Railway  in.   133 
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Generating  Station  of  the  Metropolitan 
Electric-railway  System  of  Paris. 

By  a.  De  Courcy. 

The  dififerent  lines  of  the  Paris  Metropolitan 
electric-railway  svstem  are  supplied  by  a  large 
generating  station  which  is  located  on  the  bank  of 
the  Seine  toward  the  eastern  part  of  the  city.  This 
station,  which  supplies  the  existing  lines  by  a 
number  of  sub-stations,  is  now  being  greatly  ex- 
tended, and  when  completely  finished  will  be  one 
of  the  largest  and  best  equipped  in  the  city.  The 
extension  is  needed  to  provide  for  the  new  branches 
of  the  Metropolitan  which  are  now  in  construction. 
The  station  consists  of  a  dynamo  room  of  consider- 
able length,  with  a  boiler  room  alongside.  In  front 
of  the  station  proper  is  a  large  office  building  of  six 
stories. 

In  the  main  dynamo  room  (Fig.  i)  there  are 
four  large  direct-con- 
nected upright  units, 
which  form  the  main 
generators  of  the  sta- 
tion. These  machines 
are  grouped  together 
i  n  compact  form, 
which  allows  the  use 
of  a  large  generating 
capacity  with  a  com- 
paratively small  floor 
space.  The  four  en- 
gines are  all  of  the 
same  capacity  and  are 
of  the  compound-con- 
densing type.  As  the 
station  is  situated  on 
the  river  bank  the 
soil  is  saturated  with 
water,  and  the  con- 
structors were  ob- 
liged to  sink  the 
foundations  down  to 
nearly  40  feet  depth 
before  striking  solid 
ground.  This  work 
was  carried  on  by 
means  of  compressed 
a  i  r  caissons.  Each 
engine  is  direct- 
coupled  to  a  genera- 
tor. The  latter  to- 
gether with  the  heavy 
flywheels  are  placed 
between  the  two 
cranks  of  the  engines. 
The  Corliss  system  of 
valve  distribution  is 
used,  and  the  engines 

have  two  governors  each.  The  capacity  of  each  unit 
is  2,600  indicated  horsepower,  and  the  engines  run  at 
a  speed  of  70  revolutions  per  minute,  using  a  steam 
pressure  of  60  pounds  per  square  inch.  The  smaller 
cylinder  is  42  inches  in  diameter  and  the  larger  72 
inches,  with  a  stroke  of  60  inches.  The  flywheels, 
which  are  24  feet  in  diameter,  weigh  63  tons 
each.  The  .upper  part  of  the  engine  is  sur- 
rounded by  two  platforms,  the  lower  of  which  com- 
municates with  a  gallery  running  along  the  build- 
ing. The  four  generatois  have  a  capacity  of  1,500 
kilowatts  each.  The  machine  in  the  foreground  in 
Fig.  I  is  a  direct-current  generator  working  at  600 
volts,  while  the  other  three  are  three-phase  alter- 
nators giving  5.C00  volts.  Besides  the  four  main 
groups  the  station  contains  four  direct-current  sets 
which  are  used  as  exciters,  besides  two  booster  sets 
of  20(>-kilowatts  capacity  each.  The  lat,ter  work  in 
connection  with  a  battery  of  accumulators,  which 
is  kept  charged  and  works  in  parallel  with  the  trac- 
tion lines.  In  the  extreme  foreground  of  Fig.  i  and 
more  in  detail  in  Fig.  2  are  shown  machines  which 
form  one  of  the  sub-stations,  which  has  four  rotary 
converters  of  750  kilowatts  with  their  transformers. 

The  three  alternators  of  the  main  groups  have 
1,500  to  2,000  kilowatts  capacity  and  work  at  25  cycles. 
These  machines  are  of  the  Ganz  type,  with  exterior 
stationary  armature  and  revolving  field.  The  field 
has  42  steel  poles  mounted  on  a  flywheel,  wliich  is 
connected  to  the  hub  by  eight  double  arms.  The 
armature  winding  is  formed  of  copper  bars  mounted 


in  slots  in  the  exterior  armature  ring.  The  inside 
diameter  of  the  armature  is  15  feet  and  its  width 
20  inches.  The  field  is  excited  at  100  volts  and  takes 
250  amperes.  The  total  weight  of  the  alternator  is 
iS3  tons  and  the  weight  of  the  revolving  field  is  26 
tons.  The  direct-current  generator  which  forms  the 
fourth  group  is  of  the  Creusot  type  and  has  a  ca- 
pacity of  i,5CO  kilowatts.  It  will  furnish  from 
3.0CO  to  3,400  amperes  at  600  volts  and  is  of  the 
drum  pattern ;  the  armature,  built  of  laminated  iron, 
has  540  slots,  which  contain  a  winding  of  2,160 
copper  bars.  The  field,  which  is  built  in  four  parts, 
has  20  pole-pieces  cast  with  the  body.  The  commu- 
tator is  of  large  diameter,  28  inches,  and  has  20 
brush-holders,  each  containing  12  brushes,  or  240 
in  all.  The  total  weight  of  the  direct-current  gen- 
erator is  50  tons,  and  the  revolving  part  weighs  35 
tons. 

Between  the  third  and  fourth  of  the  main  groups 
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is  left  a  space  which  contains  six  smaller  units,  four 
of  which  serve  for  exciting  the  large  machines  and 
the  other  two  as  boosters.  The  four  exciters  have 
the  form  of  rotary  converters,  taking  600  volts  on 
one  side  and  giving  130  volts  for  the  exciting  cur- 
rent on  the  other.  They  are  six-pole  machines  of 
the '  Creusot  pattern,  furnishing  70  kilowatts  each 
and  running  at  650  revolutions  per  minute.  Each 
machine  can,  if  need  be,  excite  two  of  the  large 
alternators.  The  two  booster  sets  are  used  in  con- 
nection with  a  battery  of  accumulators  to  furnish 
a  reserve  which  is  used  during  periods  of  heavy 
load.  The  booster  sets  consist  of  200-kilowatt  Creu- 
sot machines  running  at  600  volts,  which  are  used 
as  motors  and  are  direct-coupled  to  generators  of 
2,500  amperes  capacity  and  giving  from  50  to  100 
volts.  The  boosters  are  connected  in  the  circuit 
of  the  large  generator  to  charge  the  batteries  during 
the  periods  of  light  load.  At  times  of  heavy  load 
the  batteries  are  discharged  in  parallel  with  the 
generator,  and  the  booster  then  regulates  the  voltage 
of  the  discharge.  The  battery  consists  of  250  Tudor 
cells,  which  have  a  capacity  of  1,560  ampere-hours. 
Marble  is  the  material  used  for  the  switchlmard, 
which  is  mounted  in  the  gallery  to  the  rear  of  the 
station.  There  are  31  panels  in  all,  which  leaves  a 
number  of  panels  in  reserve  for  the  extension  of  the 
station.  The  total  series  provides  for  seven  panels 
for  the  three-phase  alternators  and  one  for  the  large 
direct-current  generator,  four  panels  for  the  exciter 
.sets,  two  for  the  boosters  and  one  for  the  accumu- 


lators. There  are  also  four  panels  for  the  groups 
forming  the  sub-station,  besides  a  panel  for  the 
traction  and  lighting  feeders.  The  remainder  are 
used  for  the  high-tension  feeders  passing  to  the 
sub-stations  in  the  city  (eight  panels),  with  three 
panels  for  the  lighting  of  the  station  premises. 

The  current  for  the  traction  on  the  different 
branches  of  the  Paris  Metropolitan  is  furnished  from 
five  sub-stations,  which  are  located  in  different  parts 
of  the  city.  To  provide  for  the  new  branches  which 
are  now  in  construction  a  number  of  new  sub- 
stations will  be  erected.  The  present  sub-stations 
have  in  general  five  rotary  converters  of  750  kilo- 
watts each  with  their  transformers,  which  give  a 
total  capacity  of  of  3,800  kilowatts  each.  The  cen- 
tral station  now  supplies  three  of  the  sub-stations 
by  underground  cables  on  the  three-phase  system, 
using  a  distinct  set  of  three  cables  for  each  of  the 
groups  at  the  sub-station.  The  fourth  sub-station, 
which  has  four  ro- 
tary converters,  is  lo- 
cated in  the  central 
station  itself,  while 
» — r-s^^,^  the    fifth    is    supplied 

'M      t,       ^  temporarily    with    cur- 

"*  rent  from  the  Asnieres 

three-phase  plant.  The 
sub-stations     are     laid 
out  on  about  the  same 
plan,    and    the    one    in 
the  central  station  may 
be  taken  as  an  exam- 
ple.     These    machines 
are  located  in  the  for- 
ward  end   of   the   dy- 
namos  room.     Next   to 
the    large    generators 
are   two   rotary   trans- 
formers  of  the   Creu- 
sot   pattern,    and    in 
front  of  them  are  two 
similar  machines  of  the 
Postel-Vinay     make. 
The   Creusot   machine 
is  shown  in  Fig.  2,  to- 
gether  with   the    step- 
down   transformers   of 
the  same  make.     Each 
machine     is     provided 
with   three    transform- 
ers of  the  three-phase 
type,   which  lower  the 
high-tension       current 
"4  ^tt.^'VapBBag^^^^^WI       from    5,000    to    430 
Kt  "nl<^^^K^^^IiH        volts.     The  latter,  cur- 
rent     is     then     trans- 
formed  by  the   rotary 
converters  to  600  volts 
for    the    traction    feeders.      The    illustration    shows 
the    machine    on    the    direct-current    side    with    the 
large     field     built     in     two    pieces     and     containing 
12     poles.      The    armature,    which    is    drum-wound, 
has     12     sets     of     brushes     on     a     commutator     of 
large  diameter.     On  the  alternating-current  side  are 
six  collecting  rings  to  which  are  connected  the   six 
sections   of   the   armature.     These  machines   have  a 
capacity  of  750-1,000  kilowatts  and  run  at  250  revo- 
lutions  per   minute.     Their  total   weight  is   26  tons. 
The  transformers,  which  are  built  on  the  Ganz  pat- 
tern, have  a  normal  capacity  of  300  kilowatts  each. 
The  primaries  are  connected   on  the  il  system,  while 
the   secondaries   are   independent.     They   are    cooled 
by  an  air  fan,  which  is  placed  below  the  flow  in  the 
cellar,   and   the   air  circulates   in   the   space   between 
the   secondaries,   which  are  on   the  outside,   and  the 
inner    primary    coils.      The    other    two    rotary    con- 
verter sets  of  the  Postel-Vinay  pattern  are  of  similar 
construction. 

As  shown  in  Fig.  3,  the  boiler  room  has  been 
laid  out  on  a  large  scale,  and  the  system  of  coal 
supply  is  well  carried  out.  The  coal  is  brought  to 
the  wharf  alongside  the  station  in  barges.  A  re- 
volving electric  crane  of  large  capacity  takes  up 
the  coal  from  the  barges  and  deposits  it  in  a  pit,  At 
the  bottom  of  the  pit  is  a  bucket  conveyer  which 
passes  through  a  tunnel  320  feet  long  to  the  station. 
The  coal  on  arriving  at  the  station  is  poured  auto- 
matically into  a  vertical  conveyer,  which  raises 
it   to  a   height   of  80   feet   and   then    pours    it    into 
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a  hopper,  which  feeds  it  into  an  automatic  scale 
.weighing  one  ton  at  a  time.  After  being  weighed  the 
coal  passes  to  a  long  biicl<et  conveyer  of  large  ca- 
pacity, which  runs  in  an  exterior  building  along- 
side the  boiler  room  and  just  above  the  coal-bins. 
At  each  of  the  bins  is  a  trip  which  can  be  set  so 
that  the  bucket  is  turned  over  and  discharges  into 
the  bin.  The  coal  comes  from  the  bins  through  a 
lower  opening  on  to  the  floor  of  the  boiler  room. 
The  conveyers  are  operated  by   electric  motors  and 


The  Grounded  Wire  as  a  Protection 
Against   Lightning.' 

By  Ralph  D.  Mershon. 
There  are  three  ways  in  which  lightning  can  affect 
a  transmission  line — by  a  direct  stroke,  by  electro- 
magnetic induction  and  by  electrostatic  induction. 
Protection  against  the  first  of  these  would  be  almost 
iinpossible,  certainly  impracticable.  Fortunately, 
lines  are  not  often  struck  by  lightning.  The  second, 
electromagnetic  induction,   is,   in   the   opinion    of   the 
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have  a  capacity  of  60  tons  per  hour.  The  coal- 
bins  will  contain  2,000  tons.  The  boiler  room  con- 
tains 30  boilers  of  the  Creusot  semi-tubular  pattern 
divided  into  five  batteries  "of  six  units  each.  The 
boilers  contain  a  total  volume  of  water  equal  to 
18,000  cubic  meters  and  will  furnish  7,500  cubic 
meters  of  steam.  The  grates  have  a  total  heating 
surface  of  240  square  yards.  The  feed  water  for 
the  boilers,  and  also  the  condenser  water,  comes 
from  the  Seine  through  two  main  pipes.  Two  feed 
pumps  send  the  water  into  a  set  of  heaters  and 
thence  to  the  boilers  by  a  copper  piping.  The  ashes 
are  taken  oH  by  a  conveyer,  -which  passes  in  a 
galley  below  the  grates,  running  along  the  whole 
length  of  the  boiler  room.  Three  chimneys  of  large 
size  are  provided,  two  of  which  are  located  between 
sets  of  boilers  and  the  third  at  the  end  of  the  series. 
Owing  to  the  extension  of  the  Metropolitan  lines 
the  central  station  is  now  being  greatly  increased 
and  its  capacity  will  be  about  doubled.  At  present 
the  dynamo  room  is  not  as  long  as  the  boiler  house, 
but  according  to  the  new  plan  it  will  be  extended 
to  the  end  of  the  building,  and  is  to  contain  three 
new  generating  groups  of  large  size,  having  2,000 
kilowatts  each,  for  which  the  foundations  are  now 
being  erected.  A  new  boiler  room  is  in  construc- 
tion, which  will  lie  on  the  left-hand  side  of  the 
station  and  will  be  symmetrical  with  the  first.  It  is 
to  contain  2i  boilers  and  a  system  of  coal  convey- 
ers like  the  former.  The  Metropolitan  station, 
which  has  operated  very  successfully  since  the  com- 
mencement, is  in  charge  of  M.  A.  Faiveley,  a  prom- 
inent electrical  engineer  of  Paris,  who  is  also  well 
known  in  America. 


writer,  a  theoretical  possibility — nothing  more.  It 
is  against  the  effects  of  the  third,  electrostatic  in- 
duction, that  lines  are  to  be  protected,  whether  by 
lightning  arresters  or  by  grounded  wires. 

It  appears,  therefore  [from  a  calculation  omitted 
here],  that  if  each  wire  of  a  transmission  line  20,000 
feet  in  length,  the  conductors  of  which  consist  of 
No.  00  wire,  have  stretched  parallel  to  it  and  at  a 
distance  of  12  inches  a  grounded  wire  equal  in  size 
to  the  line  wire,  the  potential  of  the  line  wire  due 
to  a  charged  cloud  could  not  rise  to  exceed  30  per 
cent,    of   the   value   to   which   it   would   rise    if   the 


line  wire  than  would  usually  have  place.  The  usual 
variation  from  these  quantities  will  about  compen- 
sate for  the  effect  due  to  a  greater  number  of 
grounded  wires  as  usuaHy  arranged,  so  that  the 
example  taken  serves  its  purpose  as  furnishing  a 
criterion  as  to  the  magnitude  of  the  effect  of  the 
grounded  wires.  It  does  not  and  is  not  intended 
to  furnish  a  criterion  as  to  construction  or  practical 
details. 

Ground  wires  are  usually  of  galvanized  iron.  This 
material  is  probably  as  good  from  an  electrical  stand- 
point as  any  other,  since  with  the  rapid  flow  which 
must  take  place  at  discharge  the  material  of  the 
wire  itself  will  probably  make  little  difference  in 
the  obstruction  offered  to  the  flow.  The  size  of 
the  wire  will  have  an  important  bearing,  since  in 
general  the  larger  the  wire  the  less  obstruction  it 
will  offer  and  also  the  greater  its  "shielding  action." 
Greater  effectiveness  will  be  obtained,  of  course,  for 
given  amount  of  material,  from  a  number  of 
grounded  wires  of  smaller  size  than  from  a  smaller 
number  of  larger  size.  Barbed  wire  is  often  used 
for  grounded  wires,  but  in  the  opinion  of  the  writer 
it  has   no   advantage   over   smooth   wire. 

Usually  three  grounded  wires  are  installed,  one 
on  top  of  the  pole  and  one  on  each  end  of  a  cross- 
arm.  They  are  generally  tied  to  glass  insulators, 
presumably  for  mechanical  reasons,  as  all  three  wires 
are,  of  course,  grounded.  The  wires  should  be 
grounded  as  often  as  possible,  so  that  the  obstruction 
to  the  flow  between  grounded  wire  and  earth  shall 
be  kept  as  low  as  possible,  thus  keeping  down  the 
direct  action  of  the  grounded  wire  to  as  low  a  figure 
as   possible. 

The  writer  has  known  of  a  number  of  plants  where 
grounded  wires  were  installed.  In  one  of  these,  as 
the  result  of  a  number  of  years  of  operation,  those 
in  charge  of  the  plant  feel  sure  that  the  grounded 
wires  furnish  a  reliable  and  effective  protection 
against  lightning.  In  some  of  the  other  plants  those 
operating  think  that  the  grounded  wires  furnish 
more  or  less  protection,  but  are  doubtful  as  to  the 
amount.  In  still  other  plants  those  in  charge  feel 
sure  that  the  grounded  wires  are  of  no  value  what- 
soever, and  constitute  a  nuisance  and  menace  because 
of  their  liability  to  break  and  fall  across  the  power 
wires.  In  some  of  the  cases  of  doubtful  success  or 
failure  the  trouble  may  have  been  due  to  poor 
grounds  or  to  the  wires  not  having  been  grounded 
frequently  enough,  as  in  some  of  these  cases  the 
wires  were  not  grounded  at  every  pole.  In  all  of 
the  doubtful  cases  lightning  arresters  which  were  in- 
stalled in  addition  to  the  grounded  wires  received 
more   or  less  discharges  during   thunderstorms. 


Paper  Pulp  Treated  by  Electricity. 

Electrochemical  treatment  of  paper  pulp  is  perhaps 
somewat  unique,  but  J.  R.  Desmarest  of  Vauves, 
France,  and  J.  P.  M.  Geyer  of  Tunis  have  invented 
such  a  process.  Vegetable  matter  is  cut  up  into 
shreds   and  placed  in   a  closed   boiler  with   sufficient 


Another  Long  Wire  Span. 

Telephone  wires  have  been  strung  across  the 
Columbia  River,  between  Pasco  and  Kennewick, 
Wash.  The  distance  from  pole  to  pole  is  2,800  feel. 
Telephone  men  in  Washington  are  of  the  opinion 
that  this  is  the  longest  span  of  electric  wires  in  the 
world,  but  as  a  matter  of  fact  there  is  a  span  of 
3,200  feet  across  the  Susquehanna  River,  connecting 
[he  telephone  systems  of  Lancaster  and  York  Coun- 
ties, Pa.  In  the  Pennsylvania  instance  the  wires  dip 
a  distance  of  122  feet  below  a  straight  line  between 
the  poles.  Another  long  span,  although  not  so  great 
as  the  one  in  Washington,  is  that  across  the  Con- 
necticut River  near  Middletown,  Conn.,  it  being 
1,300  feet.  At  Muscoda,  Wis.,  there  is  an  1,100- 
foot  span  of  electric-light  wires  across  the  Wiscon- 
sin  River. 


The  Santa  Fe  Railway  Company  will  erect  and 
equip  a  modern  electric-light  plant  at  Raton,  New 
Mexico. 


EIG.   3.       BOILER    ROOM    IN    PA 

grounded  wire  were  not  present.  As  a  matter  of 
fact,  if  each  of  the  line  wires  had  its  corresponding 
ground  wire,  the  potential  to  which  they  could  rise 
would  be  even  less  than  this,  because  each  line  wire 
would  be  influenced  not  only  by  its  own  grounded 
wire,  but  by  all  the  other  grounded  wires  also.  How- 
ever, it  is  not  usually  the  practice  to  employ  a 
grounded  wire  so  large  as  that  assumed,  and  :2 
inches  is  a  smaller  distance  from  grounded  wire  to 

I.    Abstract  ol' paper  presented   before   Americtn    Institute  of 
];Ieclrical  Engineers  at  Niagara  Falls,  N.  Y.,  July  i,  1903. 


RIS    METROPOLITAN    STATION. 

water  or  acidulated  water  to  cover  it.  It  is  boiled  at 
a  pressure  of  six  to  eight  atmospheres,  and  during 
the  boiling  an  electric  current  is  passed  through 
the  mass  by  means  of  an  insulated  metal  or  carbon 
electrodes  inside  the  boiler.  The  electrolysis  mate- 
rially assists  the  solution  of  the  non-fibrous  materials. 


The  Independent  Electric  Light  and  Power  Com- 
pany of  Quincy,  III.,  has  been  granted  a  franchise 
and  will  soon  begin  the  erection  of  a  large  plant  in 
that   city. 


July  4,  1903 
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The  Operation  and  Maintenance  of  High- 
tension  Underground  Systems.' 

Bv    Philip    Torch lo. 

Tlie  following  notes  apply  mainly  to  moderately 
high-tension  systems  as  installed  in  large  cities  in 
the   last    few    years. 

I.  Independent  vs.  Parallel  Operation  of  Feeders 
at  Sub-stations. — By  proper  selection  of  size  of 
feeders  and  transforming  units  at  snb-stations,  each 
feeder  can  be  operated  to  supply  normalh'  an  inde- 
pendent group  of  transforming  apparatus.  In  case 
of  emergency,  the  same  apparatus  can  be  arranged 
to  be  fed  from  other  feeders  llirough  an  emergency 
bus.     This  arrangement  of  independent  operation  of 
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FIG.    I.       GROUND    DETECTOR  FOR    THREE-PHASE    INSTALLA- 
TION. 

feeders  has  in  most  cases  the  disadvantage  of  not 
allowing  the  full  use  of  the  copper  investment  at 
light   loads,   but   it   has  the   following  advantages : 

(a)  The  short-circuit  current  fed  back  from  the 
sub-station  bus-bars  into  a  faulty  feeder  is  limited 
by  the  reactance  of  at  least  two  sets  of  transforming 
apparatus.  This  will  materially  help  the  final  clear- 
ing of  the  short-circuit. 

(b)  In  rotary-converter  sub-stations  the  independ- 
ent groups  of  transforming  apparatus  can  be  fed 
from  different  bus-bars  or  from  different  generating 
stations,  thereby  increasing  the  reliability  of  service. 

2.  Testing  of  Cables. — (a)  Periodic  insulation  tests 
are  valuable,  as  they  furnish  indications  of  abnormal 
conditions  and  often  lead  to  the  detection  of  faults 
on  the  systems.  The  instruments  usually  used  in 
connection  with  insulation  tests  are  a  D'Arsonval 
galvanometer,  with  shunt,  and  a  battery  of  from  70 
to  100  volts.  Periodic  tests  should  be  made  at  least 
once  a  week  on  each  feeder,  and  oftener  under  abnor- 
mal conditions. 

(b)  High-voltage  tests  of  dielectric  strength  of 
insulation  should  be  carefully  applied  or  possibly 
avoided  entirely.     E.xperience  has  demonstrated  that 
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Note  that  of  the  nine  faults  manifested  during 
operation  five  were  due  to  extraneous  mechanical 
causes  and   four  to  defective  installation. 

The  operating  voltage  of  this  system  is  6,600  volts. 

The  lengths  of  high-tension  cables  in  operation 
on  December  31st  of  the  first  and  last  year  covered 
by  the  record  were  3.2  and  84.6  miles,  respectively. 
The  cables  of  this  company  have  not  been  subjected 
to   high-pressure  test   in   subways. 

This  table  shows  that  only  four  cable  breakdowns 
out  of  iS  faults  on  high-tension  cables  could  pos- 
sibly have  been  prevented  by  having  originally  ap- 
plied high-pressure  tests  to  the  cables.  It  cannot  be 
determined  how  successful  such  tests  would  have  been 
in  other  respects,  as  the  testing  strains  might  possibly 
have  lowered  the  dielectric  strength  of  the  insulation 
at  points  otherwise  perfectly  safe  for  operating  at 
the  normal  pressure.  Note  must  also  be  taken  of 
the  fact  that  no  failure  of  the  cable  proper  has  yet 
been  recorded  in  this  large  system,  now  operating 
o\'er  S5  miles  of  high-tension  cables. 

3.  Indicators  and  Protecting  Devices. —  (a)  Ground 
detectors  with  annunciator  relay  and  drop-signal 
arc  desirable  features  of  a  high-tension  switchboard 
equipment.  The  diagram  ( Fig.  i )  shows  an  ar- 
rangement   for    a    three-phase    installation. 

(b)  Grounding  of  the  neutral  of  high-tension  gen- 
erators is  advocated  by  many  engineers,  and,  appar- 
ently, it  has  given  satisfaction  wherever  it  has  been 
tried.  The  objection  to  the  heavy  shorf-circuit  cur- 
rent from  one  leg  to  ground  has  been  overcome  by 
the  suggestion  of  grounding  through  a  non-inductive 
resistance,  thereby  limiting  the  short-circuit  current 
to  a  predetermined  amount.  The  e.xperience  of  the 
companies  so  operating  will  be  of  great   value. 

(c)  Spark  Arresters. — It  seeins  impossible  always 
to  guard  against  the  appearance  of  high  voltages 
due  to  sudden  change  of  load,  grounds,  short-circuits, 
etc.,  and,  especially  in  the  latter  case,  spark  arresters 
will  greatly  increase  the  safety.  These  devices  are 
preferably  connected  delta  on  systems  without 
grounded  neutral  and  installed  at  the  generator  end 
as  well  as  sub-station  end  of  every  cable  and  at 
every  other  place  wdiere  the  cable  is  looped  into  a 
sub-station    or   joins   an   overhead    line. 

4.  Apparatus  and  Methods  for  Care  of  Cables. — 
A  new  cable  should  not  be  connected  to  the  main 
bus-bars  without  being  previously  tested  with  full 
working  pressure.  This  is  sometimes  accomplished 
through  a  suitable  transformer  properly  fused  or  by 
inverting  a  rotary  converter  with  a  fuse  on  the  low- 
tension  side. 

A   defective   feeder   often    requires   the   application 
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APPARATUS    FOR    TESTING    HIGH-TENSION    CARLES. 


failures  of  cable  feeders  are  almost  uniformly  due  to 
defective  joints  or  mechanical  injury  to  the  cable. 
The  record  of  all  high-tension  cable  faults  of  a 
Xew  York  company  for  a  period  of  five  years  is  as 
follows : 

Location  of  Faults  on  High-Tension  Cables. 


Manifested  by  opening 
of  circuit-br<  akers  dur 
ing  operation. 


1  in  splica. 

1  oai)  driven  into  cable 

(external     mech.     in 

jnry). 
I  in     sharp      bend      ir 

manhole. 

I  in  damaged  sleeve  (ex 
ternal  mecb.  injury, 
canse  unknown;. 

I  in  bend  in  small  man* 
hole. 

1  wet  end  of  cable  (ex 
ternal  ininry  due  to 
water  leak). 

I  wet  end  cups  caused 
by  steam  (external 
mechanical  injury). 

I  steam  in  sub-station 
(external  mech.  in. 
jury). 

I  in  splice. 


Manifested  by 
low  insula 
tion  test. 


I  in  splice. 
1  in  splice. 


I  in  splice. 


leak  of 
steam  to 
cable  end. 


Reported   by 
spectors. 


1  injured  in  manhole   by 
arc  cable  burnout. 


t  damaged  in  manhole 
by  A.  C.  lighting  ca- 
bles burnout. 


I  damaged  by  outside 
parties  doing  subway 
work. 

I  damaged  as  above. 


I  damaged  as  above. 


I.  A  paper  presented  before  the  American  Institute  of  Elec- 
trical Engineers,  Niagara  Falls,  N.  Y.,  July  r.  1903.  The  writer 
Is  on  the  engineering  staff  of  the  New  York  Edison  Company. 


of  high  voltage  for  breaking  down  the  defective  in- 
sulation and  creating  a  low-resistance  path  for  send- 
ing through  it  a  direct  current  for  the  purpose  of 
locating  the  fault  by  the  compass  method  applied 
to  the  cable  in  successive  manholes.  To  break  down 
the  insulation  and  char  the  same  it  requires  about 
two  amperes  for  paper  and  five  amperes  for  rubber- 
insulated  cables,  applied  for  about  five  minutes.  The 
regulation  of  the  amperage  could  very  conveniently 
be  obtained  by  the  use  of  a  reactive  coil,  or  what 
amounts  to  the  same,  a  transformer  of  sufficient  in- 
ternal reactance  to  limit  the  current  on  short-circuit. 
But  while  there  may  not  be  much  danger  of  resonance 
phenomena  when  using  reactive  coils,  stili  there  is 
some  danger,  and  it  is.  therefore,  safer  to  limit  the 
short-circuit  current  by  resistance.  Fig.  2  shows 
the  connections  of  a  rheostat  intended  to  limit  the 
short-circuit  current  to  2^/-'  and  five  amperes  at  6,(x)0 
volts. 

5.  Rules. — In  a  large  system  it  is  important  to 
devise  a  set  of  rules  for  the  guidance  of  the  men  in 
the  different  departments.  These  rules  must  be  rig- 
idly complied  with,  so  as  positively  to  eliminate  any 
danger  to  men  making  tests  or  repairs  to  caliles  or 
switchboards. 

6.  Maintenance. — It  is  not  feasible  to  estimate 
accurately  the  life  of  high-tension  cables  and  what 
will  be  the  cost  of  maintenance  after  several  year.s' 
installation.  The  cost  of  repairs  for  the  first  years 
is  merely  nominal,  and  the  only  other  items  of  main- 
Icnance  are  the  expenses  for  the  periodic  inspection 
and   testing  and   minor  details. 


George  Westinghouse's  Method  of  Ap- 
plying Alternating  Current  to 
Street-railway  Motors. 

Considerable  interest  will  attach  to  a  patent  issued 
to  George  Westinghouse.  Jr.,  last  week  and  entitled 
"Method  of  and  Means  for  Driving  Electric  Motors." 
The  application  was  filed  April  23,  1894 — over  nine 
years  ago — but  in  view  of  the  attention  now  de- 
voted to  the  possibilities  of  the  alternating-current 
motor  on  electric-railway  cars,  the  patent  is  a  timely 
one.  Mr.  Westinghouse's  invention  has  relation  to 
a  method  for  the  translation  of  the  energy  of  alter- 
nating electric  currents  into  mechanical  power,  and 
is  particularly  adapted  to  the  operation  of  machinery 
which  is  required  to  start  under  load — as,  for  in- 
stance, electric  cars.  The  object  of  the  invention 
is  the  provision  of  a  method  whereby  an  ordinary 
motor  of  the  direct-current  type  may  be  employed 
for  driving  machinery  when  supplied  with  an  alter- 
nating current  where  the  range  of  load  is  great  and 
where  great  differences  in  potential  of  current  sup- 
plied are  to  be  looked  for.  The  inventor  also  con- 
templates a  method  for  starting  motors  of  the 
direct-current    class    when    energized    by    alternating 


WESTINGHOUSE    MOTOR    CONNECTION. 

currents  without  the  use  of  auxiliary  motors,  even 
when  such  starting  is  necessarily  accomplished 
against   a   considerable  load. 

One  of  the  advantages  of  the  invention  is  that 
the  alternating  current  is  not  employed  for  the  ex- 
citation of  the  field  magnets  of  the  motor,  and  that 
the  passage  of  current  though  the  motor  is  not 
therefore  lessened  by  the  counter  electromotive  force 
or  self-induction  of  the  field  magnets,  as  it  is  in  the 
case   of   a   series   direct-current   type   of   motor. 

The  accompanying  illustration  shows  the  arrange- 
ment of  the  circuits  and  of  the  motor  in  driving  a 
car.  The  alternator  (l)  supplies  the  mains  (2)  and 
(3),  from  which  the  alternating  current  is  fed  into 
the  armature  (4)  of  an  ordinary  shunt-wound  di- 
rect-current-type motor.  As  shown  in  the  drawings, 
this  current  is  supplied  through  two  collector  rings, 
but  the  number  of  rings  and  their  relation  to  the 
coils  in  the  armature  will  depend  upon  the  number 
of  phases   employed  for   driving  the  motor. 

The  armature  (4)  is  provided  with  a  commutator 
(5),  and  when  the  motor  is  moving  in  synchronism 
with  the  alternator  (i)  it  will  supply  direct  current 
at  the  commutator  brushes  for  exciting  the  field 
magnets  (6).  The  type  of  direct-current  motor  is 
immaterial  so  long  as  it  is  adapted  to  the  trans- 
formation of  alternating  current  into  direct  current 
when  moving  in  synchronism  with  the  alternatoi". 
In  connection  with  the  motor  the  inventor  makes 
use  of  a  storage  battery  (7)  placed  in  shunt  across 
the  field  magnet  windings.  As  long  as  there  is  suf- 
ficient potential  across  the  mains  (2),  (3),  the  motor 
will  not  only  be  driven  by  this  means  but  a  portion 
of  the  direct  current  from  the  brushes  will  be  stored 
in  (7),  which  is  provided  with  a  series  of  switches, 
so  that  one  or  more  of  the  cells  may  be  cut  out  if 
necessary.  If,  on  the  other  hand,  the  potential 
across  the  alternating  mains  falls  for  any  reason,  or 
if  it  is  desirable  to  discontinue  connection  with  the 
mains  over  any  portion  of  the  railway,  the  battery 
immediately  becomes  a  driving  generator,  which 
serves  to  energize  the  armature  and  field  magnets 
of  the  driving  motor,  and  thus  to  propel  the  car. 
The  storage  battery,  which  is  charged  during  the 
running  of  the  car,  may  be  employed  in  starting 
the  car,  and  the  driving  motor  may  be  brought  up 
to  synchronisin  with  the  alternator  before  throwing 
the  alternating  current  into  the  motor.  It  will  thus 
be  seen  that  a  form  of  motor  not  capable  of  starting 
by  itself  under  a  load  when  fed  by  alternating  cur- 
rents may  be  nevertheless  utilized  in  connection 
with  alternating  currents  by  the  employment  of  this 
device. 

From  one  point  of  view  the  invention  may  be 
looked  upon  as  a  rotary  converter,  utilized  as  well 
for  production  of  mechanical  power  as  for  tran.s- 
formation   of  current. 
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The  Value  of  Good  Work.' 

By  C.  E.  Tarte. 

Niinieroiis  and  valuable  papers  have  been  writ- 
ten regarding  the  necessity  of  good  construction  and 
how  it  should  be  done.  It  seems  superfluous  for  the 
writer  to  say  more  on  the  subject :  but  it  is  such  a 
vital  one;  it  has  such  an  important  bearing  on  main- 
tenance and  depreciation ;  it  means  so  much  to 
service — in  fact,  it  is  so  largely  the  one  particular 
point  that  must  not  be  overlooked  when  building 
a  new  plant  or  reconstructing  an  old  one,  that  too 
much  cannot  be  said  about  it. 

As  a  general  proposition  all  of  the  large  companies 
and  most  of  the  small  ones  are  doing  new  work 
along  modern  lines ;  but  there  is  still  some  new  work 
being  done  that  looks  as  though  the  people  doing  it 
had  been  asleep  for  the  last  six  or  seven  years  and 


you   a   brief   outline   of   the   experience   of  the   Citi- 
zens'  Telephone   Company  of   Grand   Rapids,   Mich. 

This  company  started  giving  service  in  Inly,  1896. 
'I"he  exchange  was  built  according  to  the  standards 
of  that  date.  Very  little  cable  was  installed  ;  cross- 
arms  were  filled  up ;  pins  and  knobs  gave  20 
wires  to  the  arm ;  eight,  nine  tind  sometimes  lo 
arms  were  used ;  roof  fixtures  were  placed  on  busi- 
ness blocks ;  inside  work  was  done  with  cotton-cov- 
ered wire ;  no  attempt  was  made  to  run  through 
porcelain  or  any  other  kind  of  tubes  where  wires 
entered  buildings  and  ran  through  floors:  both  wires 
were  fastened  under  one  staple  ;  the  only  protection 
in  the  central  office  was  a  mica  fuse,  and  so  on 
through  all  the  changes  of  that  class  of  construc- 
tion.    Most  of  you  know  what  it  was  like. 

In  a  few  years  things  commenced  to  get  in  bad 
shape.      Overloaded    and    improperly    guyed    corners 
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LINE   TROUBLES    PER    MONTH    PER    TELEPHONE    OF    CITIZENS     COMPANY   OF    GRAND    RAPIDS. 


had  nothing  to  go  by  but  the  standards  of  those  days. 
To  such  I  wish  to  say  emphatically  that  you  arc 
spending  your  money  extravagantly  and  foolishly 
when  you  spend  it  on  so-called  cheap  construction. 
Better  for  yourself,  your  stockholders  and  your 
subscribers  if  you  built  half  as  much  and  did  it 
well  than  to  build  a  great  deal  more  and  have  to  do 
it  all  over  again  in  two  or  three  years. 

An  attempt  on  the  part  of  the  writer  to  tell  you 
how  good  work  should  be  done  would  be  presump- 
tuous, as  with  you  there  are  numerous  others  better 
qualified  and  with  a  wider  and  more  varied  experi- 
ence in  this  line. 

We  .sometimes  wonder  whether  this  good,  first- 
class  construction  will  bring  in  the  returns  that 
have  been  claimed  for  it.  I  believe  the  history  of  a 
company  having  experienced  both  kinds,  good  and 
bad,  will  throw  some  valuable  and  interesting  light 
on   the   subject.     Acting  on   this   belief  I   will   give 

I.  Paper  read  before  ihe  Independent  Telephone  Association 
of  the  United  Stales  in  Chicago  on  June  25.  1903.  Mr.  Tarte  is 
Keneral  manaRer  of  the  Citizens'  Telephone  Company  of  Grand 
iiapids,  Micli. 


commenced  to  go  over  and  wires  to  slacken  up;  iron 
wires  in  the  business  and  factory  district  and  around 
railroad  yards  began  to  rust  out;  trees  commenced 
to  grow  up  into  leads  that  had  been  built  barely 
over  their  tops ;  wires  commenced  to  get  slack  and 
crosses  were  frequent.  It  was  a  diflicult  task  to 
locate  a  cross  in  a  long  lead  with  from  160  to  200 
wires  in  the  lead,  and  a  troubleman  would  often  be 
out  half  a  day  or  more  on  one  cross. 

Imagine  the  condition  after  a  wind  or  rain  storm. 
Every  one  turned  out  to  clear  up  trouble.  Inspect- 
tbrs,  installers,  line  troublemen,  construction  meu' 
and  foremen  chased  up  and  down  the  streets  and 
alleys  looking  for  crosses  and  broken  wires.  No 
attempt  was  made  to  send  after  individual  troubles 
until  things  were  pretty  well  cleared  up  and  the  men 
were  told  to  follow  a  lead  and  clear  up  everything 
that  they  could  find. 

Lightning  played  havoc  with  the  switchboard  and 
burnouts  from  crosses  with  trolley  or  electric-light 
wires  were  of  frequent  occurrence.  Occasionally 
the  return  wire  would  get  in  trouble  and  anywhere 


from  so  to  150  subscribers  would  be  in  trouble  until 
it  was  fixed  up. 

This  experience  taught  a  lesson.  New  work  was 
done  better  and  leads  were  not  so  overloaded.  More 
aerial  cables  were  used  and  some  underground  was 
installed.  Slack  was  pulled,  guys  tightened,  corners 
fixed  and  considerable  money  spent  in  getting  things 
in  better  shape. 

This  helped  some  but  not  enough.  Very  few 
lines  were  on  metallic  circuits,  and  when  the  city 
installed  a  new  lighting  system,  using  a  7,000-volt 
alternating  current,  the  telephone  company  was  al- 
most put  out  of  business.  Hundreds  of  telephones 
could  not  be  used  after  the  city  lights  were  turned  on. 
On  wet  nights  tree  crosses  between  the  return  wire 
and  the  light  wires  were  frequent,  and  a  great  many 
indicators  remained  down  in  the  central  office  and 
prevented  subscribers  from  getting  service.  Burnouts 
were  frequent  and  dangerous. 

This  was  the  beginning  of  the  end  of  old  condi- 
tions. It  was  absolutely  necessary  to  put  in  more 
cables,  both  aerial  and  underground,  so  that  "re- 
turn" lines  could  be  changed  to  metallic  circuits ; 
wires  had  to  be  taken  out  of  trees  and  kept  clear, 
and  the  good  work  has  been  going  on  ever  since. 

Before  this  summer  is  over  every  roof  fixture  in 
the  city  will  be  down  and  all  down-town  wires 
taken  care  of  through  underground  cables.  Every 
line  in  the  city  will  be  metallic;  no  knob  wires  will 
be  used  and  the  plant  will  be  as  near  to -the  condi- 
tion of  some  of  the  good  plants  built  recently  as  an 
old  plant  can  possibly  be. 

Now  for  results. 

In  January,  1899,  the  company  started  keeping  a 
record  of  the  number  of  troubles  per  day,  dividing 
them  into  different  classes,  such  as  line  troubles, 
battery,  troubles,  transmitter  troubles,  inside-wire 
troubles,  etc.,  and  a  study  of  this  trouble  record 
makes  interesting  reading.     (See  diagram.) 

In  the  year  1899,  two  years  after  the  service  was 
first  given  and  before  much  had  been  done  to  put 
the  outside  plant  in  cood  condition,  the  record  shows 
that  there  was  an  average  of  one  line  trouble  every 
four  months,  or  three  per  year  for  each  and  every 
subscriber  in  the  exchange,  and  this  record  does  not 
include  line  troubles  that  were  cleared  up  and  never 
reported,  as  in  those  days  a  man  sent  out  to  clear 
up  all  of  the  crosses  in  a  lead  would  find  a  great 
many  that  had  not  been  heard  of.  Some  improve- 
ments were  started  in  the  later  part  of  1899,  and 
the  record  for  1900  makes  a  better  showing.  There 
was  one  line  trouble  every  five  months,  or  2V2  per 
year  per  subscriber.  Improvements  kept  going  on 
steadily.  All  new  work  was  done  in  first-class 
shape,  lines  were  being  changed  from  "common 
return"  to  metallic,  and  igoi  showed  a  decided  gain, 
the  record  being  one  line  trouble  every  eight  months, 
or  1%  per  year.  The  year  1902  continued  to  feel 
the  good  effects  and  showed  one  line  trouble  every 
eleven  months  for  each  subscriber. 

The  good  work  still  goes  on.  Knob  wires  are 
being  done  away  with  entirely.  Roof  fixtures  and 
wires  are  disappearing  rapidly ;  service  wires  are  be- 
ing run  in  such  a  way  that  troubles  from  them  are 
practically  unknown :  leads  are  lightened  up  and 
cables  taking  the  place  of  open  wires,  and  the  result 
is  that  storms  may  come  and  storms  may  go,  and 
unless  they  are  cyclonic  in  character,  service  goes 
uninterruptedly  on. 

Records  for  five  months  in  1903.  show  that  there 
will  be  but  half  of  one  line  trouble  this  year  for 
each  subscriber,  or  one  every  two  years. 

Summing  things  up  we  find  that  in  1S99  with 
2,500  telephones  there  were  7,500  line  troubles,  while 
in  1903  with  5,000  telephones  there  will  be  only 
2,500  line  troubles,  or  one-sixth  as  many  per  tele- 
phone. 

In  other  departments  the  same  improvement  is 
noted.  All  cables  installed  during  the  last  three 
yeara  have  been  equipped  with  modern  protection 
.and  no  central-office  apparatus  has  been  burnt  out  on 
any  line  thus  equipped.  Inside  wiring  is  now  done 
with  rubber-covered  and  braided  wire;  wires  are 
brought  into  buildings  through  tubes,  etc.,  and  the 
result  is  that  the  rewiring  of  buildings  on  account 
of  leaks  and  short-circuits  is  becoming  a  lost  art. 

Now,  as  to  the  financial  part  of  it.  What  has 
been  gained?  The  dift'erence  in  cost  per  telephone, 
in  salaries  alone,  of  running  wdiat  might  be  called 
the  maintenance  department  (i.  e.,  the  inspection  and 
trouble  department,  the  maintenance  line  crew,  and 
the  emergency  or  "hurry-up  wagon,"  as  it  is  called) 
for  the  year  1903  as  compared  with  1899  will  be 
$2.63  per  telephone,  or  $13,413  per  year  for  5, 100 
telephones,  which  is  the  number  that  is  now  in 
service,  and  this  notwithstanding  the  fact  that  wages 
are  considerably  higher  than  they  were  in  iSgg. 

The  depreciation  on  the  present  plant  will  not  be 
one-third  what  it  was  on  the  original  one,  and  the 
value  to  the  company  of  the  better  service,  result- 
ing from  fewer  interruptions,  cannot  be  estimated 
in  dollars  and  cents. 

With  an  active  and  energetic  opponent  in  the 
field ;  with  the  latest  and  most  approved  Bell  cen- 
tral-energy multiple  board  as  against  a  magneto- 
transfer  system ;  with  the  Bell  rate  until  recently 
$8  lower  for  residence  service  and  from  $6  to  .$18 
lower  for  business  service,  and  the  Bell  rate  even 
now,  with  the  Independent  company's  switchboard 
filled  up  and  six  or  seven  hundred  on  the  waiting 
list,  $2  less  for  residence  and  in  some  cases  $12  less 
for  business,  it  behooves  the  company  to  do  ewry- 
thing  possible  to  give  the  subscribers  good  value  for 
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the  money  paid  in,  and  the  thing  that  has  helped  the 
most  has  been  the  rapidly  decreasing  number  of 
troubles  and  the  corresponding  rapid  improvement 
in  the  quality  of  the  talking  service. 

Resuks  on  toll  lines  have  been  as  satisfactory  as 
with  the  local  exchange. 

Building  of  new  lines  according  to  modern  prac- 
tice, reconstructing  of  old  lines  where  necessary 
and  putting  them  in  tirst-class  condition,  protecting 
apparatus  from  lightning  and  other  foreign  cur- 
rent, using  no  wire  smaller  than  No.  10  B.  &  S. 
gauge,  etc.,  has  so  changed  the  condition  on  these 
lines  that  trouble  is  now  taken  care  of  with  less  men 
than  it  required  three  years  ago,  when  there  were 
only  about  one-half  as  many  miles  of  circuit. 

The  most  important  factor  in  construction  work 
as  well  as  in  the  maintenance  and  operation  of 
telephone  exchanges  is  the  human  element.  You  may 
get  the  best  material  that  is  in  the  market  and  buy 
the  best  tools  that  were  ever  made,  but  unless  your 
superintendent  of  construction  understands  his  busi- 
ness thoroughly  and  has  the  saving  quality  of  com- 
mon sense,  unless  your  foremen  are  intelligent 
enough  to  follow  the  line  of  work  laid  out  by  your 
superintendent  of  construction  and  have  the  push 
and  energy  to  see  that  the  men  under  them  do  the 
work  carefully  and  well,  you  will  be  disappointed 
in  the  results  and  lasting  qualities  of  the  work. 

Having  hired  good  men,  tlioroughly  competent 
to  do  good  work,  it  seems  absurd  to  give  them  poor 
material  to  do  it  with.  Labor  is  one  of  the  largest 
items  of  expense  in  construction  work,  and  good 
labor  used  on  material  that  will  wear  out  in  two  or 
three  years  is  wasted  and  thrown  away. 

Having  good,  first-class  material  to  work  \yith, 
hire  first-class  men  to  do  the  work,  and  when  it  is 
finished  you  will  have  something  to  be  proud  of. 
Depreciation  will  be  low,  maintenance  will  be  reduced 
to  the  minimum,  and  the  quality  of  service  will  be 
such  as  to  give  you  the  confidence  and  backing  of 
your  subscribers. 

The  service  question  is  more  important  than  it  was 
a  few  years  ago.  In  the  early  days  the  public  was 
satisfied  with  anything  to  beat  the  Bell,  but  the  time 
has  arrived  when  by  our  deeds  we  will  be  judged, 
and  the  company  giving  the  best  service  at  the  most 
reasonable  rates"  is  the  one  that  will  get  the  business 
and  will  hold  it. 


Polyphase  Arc  Lamps. 

Richard  Fleming,  Swampscott,  Mass.,  has  invented 
simple  and  compact  arc  lamps  designed  to  operate 
on  polyphase  circuits.  With  this  end  in  view,  he 
has  originated  two  entirely  different  lamps. 

One  of  these  lamps,  shown  in  Fig.  i,  makes  use 
of  a  small  induction  motor,  mounted  in  the  top  of 
the  lamp,  for  a  regulating  device.  By  consulting 
Fig.  I  a  brief  description  of  the  mechanism  will  be 
sufficient  to  give  a  clear  insight  into  the  essential 
features. 

The    lamp    is    provided    with    a    hanger    cap    (l). 


FIG.    I.       POLYPHASE    ARC    LAMP. 

Situated  just  below  the  cap-piece  is  the  field  magnet 
(2)  of  the  induction  motor.  The  field  magnet  con- 
sists of  an  annular  mass  of  laminated  iron  provided 
with  internal  polar  projections.  The  end  plate  (4) 
of  the  field  magnet  carries  a  bracket  or  frame  (6), 
and  this  is  secured  to  the  under  side  of  the  cap  (i) 
by  means  of  posts  (7).  The  lower  end  plate  (5) 
carries   a    frame   or   bracket    (8). 

Situated  below  the  frame  (fi)  and  connected  to  it 
by  posts  (9)  is  a  cup-shaped  support  (10).  In  this 
cup  is  secured  suitable  refractory  non-conducting 
material,  such  as  porcelain.  On  the  outer  side  of 
the  support  (10)  are  three  lugs  or  enlargements,  sep- 
arated from  each  other  by  120°.  To  these  lugs  are 
secured  posts  (13).  Attached  to  these  posts  are 
outwardly  projecting  arms,  each  adapted  to  carry 
a  sliding  device,  which  will  carry  on  its  lower  end 
one  of  the  electrodes  f2i).  The  electrodes  pass 
through  insulated  openings  into  the  cup-shaped  part 
(10),  where  they  come  together  under  the  porcelain 
reflector.  The  brackets  (6)  and  (8)  arc  provided 
with  bearings,  in  which  the  shaft  of  the  rotary  mem- 
ber is  carried.  This  rotary  member  is  a  squirrcl- 
cage  armature  of  the  ordinary  type.  The  shaft  of 
this  armature  passes  downward  through  the  lamp 
and  by  means  of  suitable  reduction  gearing  is  at- 
tached to  the  shaft  (^29)  carr>'ing  a  spiral  gear  f3o). 
This   spiral   gear   engages   the  teeth   of  three   racks. 


one  of  which  is  fastened  to  each  of  the  three  sliding 
attachments   carrying  the   electrodes. 

It  will  readily  be  seen  thai  a  rotation  of  the  shaft 
(29)  in  one  direction  will  feed  the  electrodes  toward 
their  converging  point,  w-hile  a  rotation  in  the  op- 
posite direction  will  tend  to  separate  the  electrodes. 

A  transparent  casing  is  held  against  the  bottom 
of  the  support  (10)  by  means  of  springs  and  a 
stirrup.  This  casing  forms  the  enclosing  globe  of 
the  lamp.  A  casing,  formed  of  sheet  metal  and 
held  in  position  in  the  usual  manner,  surrounds  the 
main  portion  of  the  lamp  mechanism  between  the  cap 
(.1)    and  the  bottom  of  the  support   (10). 

In  the  diagram  shown  in  Fig.  2  (T)  represents 
a  three-phase  transformer  connected  in  delta  or  other 
source  of  energy,  from  which  extend  supply  lines 
U6)  (37)  and  (38).  Lines  (39)  (40J  and  (41)  ex- 
tend from  the  lines  (36)  (37)  and  (38),  respectively, 
each  to  one  of  the  electrodes  (21).  Steadying  in- 
ductances (42)  are  placed  in  each  of  these  lines. 
The  lines  also  include  in  series  windings  (39')  (40') 
and  (41')  >  which  form  the  windings  for  three  of 
the  polar  extensions  (2')  of  the  field  magnet,  .sep- 
arated from  one  another  by  120°.  The  windings  for 
the  other  polar  extensions  (39")  (40")  and  (41") 
are  formed  in  shunt  across  the  lines  (40)  and  (41), 
(41)    and    (39),  and    (39)    and    (40).   respectively. 

The  operation  of  the  lamp  is  as  follows :  Assum- 
ing the  electrodes  to  be  separated,  on  closing  switches 
in  the  lines  (39)  (40)  and  (41),  respectively,  cur- 
rent will  begin  to  flow  through  the  windings  (39") 
(40")  and  (41").  This  sets  up  a  rotary  magnetic 
field,  which  turns  the  armature  (24)  in  the  direction 
suitable  to  feed  the  electrodes  toward  their  point 
of  convergence.  When  the  electrodes  contact  with 
one  another,  current  begins  to  flow  through  them. 
This  energizes  the  polar  extensions  surrounded  by 
the  windings  (39')    (40')   and  (41').     These  arc  con- 


FIG.    2.       POLYPHASE    ARC    LAMP. 

nected,  as  shown,  so  as  to  produce  a  magnetic  field 
rotating  in  opposite  direction  from  that  produced 
by  the  windings  (39")  {40")  and  (41"),  and  these 
fields  are  proportioned  so  that  on  the  passage  of  an 
e.xcess  of  current  through  the  electrodes,  as  at  start- 
ing, the  field  produced  by  the  windings  (39')  (40') 
and  (41')  overcomes  that  produced  by  the  other 
windings  and  rotates  the  armature  in  such  a  direc- 
tion as  to  separate  the  electrodes.  When  the  elec- 
trodes have  been  separated  the  desired  amount,  the 
increased  resistance  of  the  arc  due  to  such  separa- 
tion diminishes  the  current  flowing  through  the 
windings  (39')  (40')  and  (41').  so  that  the  fields 
produced  by  the  two  sets  of  windings  balance  one 
another  and  the  armature  remains  at  rest..  By  this 
arrangement  a  very  sensitive  and  efficient  feeding 
mechanism  is  obtained. 

The  other  lamp  devised  by  i\Ir.  Fleming  is  shown 
by  Fig.  3.  Referring  to  this  drawing,  the  lamp  is 
provided  with  a  supporting  or  top  member  (i). 
A  spider  (3)  is  secured  to  the  under  side  of  the  top 
member  by  suitable  posts  (4).  Below  the  spider 
(3)  and  attached  to  it  is  a  disk  (5),  which  in  turn 
supports  three  plates  (6),  which  are  symmetrically 
disposed  with  respect  to  the  center  of  the  disk.  The 
plates  (6)  are  separated  from  the  plate  (5)  by 
bushings    (7). 

Secured  to  the  lower  side  of  each  plate  (6)  by 
a  suitable  spring-supporting  member  (g)  is  a  per- 
pendicular   solenoid    coil    (10). 

Vertical  tubes  (15)  depend  from  the  plate  (5) 
and  carry  on  their  lower  ends  a  horizontal  plate 
C17).  The  plates  C5)  and  ('17)  are  preferably  of 
metal,  insulated  from  the  supporting  tubes.  Below 
plate  (17)  and  supported  by  it  is  another  plate  or 
disk  (18),  which  in  turn  carries  by  a  centrally  hang- 
ing rod  an  electrode  carrying  member  C21).  pro- 
vided with  three  parallel  vertical  sockets  which  sup- 
port the  lower  electrodes.  An  insulated  lead  ex- 
tends from  the  plate  fl8),  which  is  in  contact  with 
(21)    to  a   suitable   terminal   on   top  of  the  lamp. 

The  cores  of  the  .solenoids  consist  of  three  ver- 
tical bars,  which  are  connected  together  at  the  bot- 


tom. Spring-connected  to  this  bottorn  coriitection 
are  three  rods  (26),  which  are  insulated  from  the 
core  and  pass  through  plates  (17)  carrying  on  their 
lower  ends  carbon  clutches  (27).  The  plates  (17)  and 
(  18)  are  separated,  so  that  the  play  of  the  clutch 
mechanism  between  them  is  sufficient  to  move  the 
upper  electrodes,  and  form  an  arc  of  the  proper 
length.     A    dash-pot     (29)     is     also    provided.     The 


FIG.    3.       POLYPHASE    ARC    LAMP. 

lower  portion  of  the  electrodes  is  enclosed  by  a 
transparent   casing. 

The  diagram  (Fig.  4)  shows  a  three-phase 
transmission  line  (41).  The  limbs  of  this  line  are 
connected  to  the  terminals  (38)  by  lines  (42).  .A 
switch  is  provided  for  making  and  breaking  contact 
in  the  lines.  A  steadying  reactive  coil  (43')  is 
shown  in  each  line.  Line  (44)  connects  the  neutral 
point  of  the  generator,  which  is  wound  in  Y,  with 
the  lower  electrode  support   (21). 

The   operation    of   the   lamp    is    as    follows :     The 


0       0       0 


FIG.    4.       POLYPHASE    ARC    LAMP. 

electrodes  are  normally  in  the  position  shown  in 
Fig.  3.  On  closing  the  switch  the  passage  of  cur- 
rent through  the  coils  of  the  solenoid  raises  the 
core  (25),  and  this,  by  means  of  connecting  rods 
(26).  raises  the  electrodes   (24). 

While  the  invention  is  described  as  adaptable  to 
three-phase  circuits,  it  is  obvious  that  it  might  be 
also   adapted   to   any   polyphase   circuit. 


The  pfoposition  to  bond  the  city  of  Stockton,  Cal'., 
for  $r6o,ooo  for  the  purpose  of  .erecting  a  municipal 
electric-light  plant  was  carried  by  a  large  majority. 
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Mr.  Scott  may  well  "point  with  pride"  to  the 
growth  and  development  of  the  American  Institute 
of  Electrical  Engineers  during  the  year  of  his  ad- 
ministration. The  branching  out  of  the  Institute, 
not  only  in  the  addition  of  new  mernbers,  but  in 
greater  usefulness,  in  assuining  a  more  representative 
character  as  the  typical  electrotechnical  society  of 
the  whole  country,  and  in  an  alert,  progressive  de- 
sire to  be  of  real  present-day  value  to  its  member- 
ship, has  certainly  been  notable  and  in  every  way 
commendable.  Mr.  Arnold  assumes  the  Jielm  at  a 
time  when  the  Institi,ite  has  reached  a  higher  level 
of  influence,  strength  and  usefulness  than  ever  be- 
fore. For  this  gratifying  state  of  affairs  President 
Scott  and  his  fellow  officers  and  committeemen  are 
mainly  responsible.  They  are  entitled  to  the  thanks 
of  all  the  members — indeed,  of  all  American  electrical 
men — for  their  intelligent  and  unwearied  efforts.  A 
word  of  praise,  too,  is  due  to  Secretary  Pope,  who 
so  carefully  and  capably  carries  out  the  supervision 
of  the  central  administrative  detail.  And  in  Chicago, 
it  is  fair  to  say,  in  conclusion,  that  the  new  honorary 
secretary,  Mr.  Junkersfeld,  has  exhibited  enterprise, 
ability  and  tact  in  furthering  the  interests  of  the 
association. 


So  ENTHUSIASTIC  does  a  recent  English  writer  be- 
come, in  discussing  "The  Coming  Automobile,"  that 
he  is  inclined  to  the  belief  that  the  modern  motor- 
car may  supersede  the  railway.  "Why  should  the 
community  pay  a  huge  sum  per  mile  for  a  special 
roadway  for  electric  cars  and  a  huge  generating  sta- 
tion," he  writes,  "when  self-propelled  motor  omni- 
buses of  equal  speed,  comfort,  capacity  and  economy 
can  use  the  common  road,  and,  by  their  ability  to 
be  steered  round  obstacles,  not  interfere  with  the 
rest  of  the  traffic?  I  am  convinced  that  municipali- 
ties would  consult  their  own  interests  by  carefully 
considering  the  introduction  of  motor  omnibuses  be- 
fore embarking  upon  the  heavy  initial  cost  of  an 
electric-railway  svstem  which  mav  quite  likely  be 
obsolete  before  their  depreciation  fund  has  been 
charged  a  dozen  times."  These  be  fond  dreains,  but 
they  are  as  unsubstantial  as  moonshine.  Motor  om- 
nibuses have  a  limited  usefulness  as  feeders  to  main 
traffic  lines,  or  in  cases  where  the  laying  of  tracks 
is  not  permitted,  or  where  light  or  intermittent  traf- 
fic precludes  the  expense  of  electric  or  other  rail- 
way equipinent.  But  it  is  nonsense,  of  course,  to 
assume  that  such  conveyances  can  compete  with  elec- 
tric railways,  with  their  low  car-mile  cost,  in  carry- 
ing the  people  to  and  froin  their  daily  employment, 
or  from  one  town  to  another  where  there  is  any  con- 
siderable amount  of  traffic.  Several  years  ago  it 
was  demonstrated  that  the  automobile  had  come  to 
stay,  but  it  will  supplant,  in  greater  or  less  degree, 
the  horse-drawn  carriage,  delivery  wagon,  van  or 
stage-coach,    not    the    electric    railway. 


Many  intemperate  and  injudicious  things  were 
said  by  daily  newspapers  and  city  officials  during 
the  recent  telephone-franchise  furore,  which  is  re- 
viewed at  some  length  on  another  page.  Here  are 
three    examples : 

Mayor  Harrison  (in  an  uncontradicted  interview) 
— "On  broad  general  principles  the  telephone  busi- 
ness should  be  an  absolute  monopoly.  The  only  ex- 
cuse on  earth  for  competition  is  to  drive  out  an  old 
company  which  is  not  treating  the  public  right  or 
to  bring  it  to  terms.  *  *  *  I  am  for  the  mu- 
nicipal ownership  of  telephones.  It  would  be  an 
extremely  simple  matter  for  the  city  to  operate  a 
telephone  system." 

Chicago  Daily  News  (editorially)— "There  is  not 
a  recognized  authority  on  hiunicipal  service  to  be 
found  anywhere  in  this  wide  world  who  does  not 
know  that  such  a  thing  as  effective  competition  be- 
tween two  telephone  companies  in  the  same  territory 
is  an   impossibility." 

Chicago  Daily  Tribune  (editorially)— "If  the  lady 
of  the  house  happens  to  gossip  with  a  friend  for 
10  or  IS  minutes,  she  may  be  charged  with  four  or 
six  calls.  Her  conversation  may  cost  her  from  20 
to  30  cents,  and  all  the  time  she  may  be  blissfully 
unconscious  of  the  fact  that  she  is  enioving  'meas- 
ured service' — service  so  strictly  measured,  indeed, 
Ihat  every  minute  counts  against  her.  *  *  *  If 
ever   I  here    was   a   public   service   susceptible   of   mu- 


nicipal ownership  this  is  the  one.  The  action  of  the 
telephone  company  with  reference  to  the  public  pro- 
motes and  stimulates  the  municipal-ownership  move- 
ment more  powerfully  than  anything  that  has  been 
done  in  Chicago  by  a  public-service  corporation  in 
the   last   20  years." 

Now,  refraining  from  expressing  any  opinion  on 
the  merits  of  the  proposed  ordinance  for  the  United 
Telephone  company  and  without  indulging  in  crimi- 
nation or  recrimination,  let  us  consider  a  few  facts. 
In  the  first  place,  there  is  not  a  municipal  telephone 
exchange  in  any  city  of  considerable  size  in  the 
United  States;  indeed,  so  far  as  we  know,  in  any 
city  in  this  country,  large  or  small.  Evansville,  Ind., 
is  considering  the  proposition,  but  it  is  not  getting 
along  with  it  very  fast.  On  tlie  other  hand,  there 
is  a  long  list  of  large  American  cities  where  tele- 
phone competition  between  two  private  companies 
exists.  A  few  of  such  cities  are  Philadelphia  and 
Pittsburg,  Pa. ;  Baltimore,  Md. ;  Rochester  and  Buf- 
falo, N.  Y. ;  Cleveland  and  Columbus,  Ohio;  Louis- 
ville, Ky. ;  Indianapolis,  Ind. ;  Grand  Rapids,  Mich. ; 
Minneapolis  and  St.  Paul,  Minn. ;  St.  Louis,  Mo. ; 
Seattle,  Wash.  The  competing  exchanges  in  these 
cities  have  been  in  existence  from  one  to  six  years. 
This  does  not  look  as  though  effective  competition 
is  an  impossibility.  How  are  these  Independent 
companies  to  be  accounted  for  and  how  do  they  con- 
tinue to  exist?  Either  these  competing  exchanges 
were  started  to  sell  out  to  the  older  company  in 
each  case  or  to  give  the  people  genuine  telephone 
competition.  If  the  former  assumption  is  true,  the 
municipal  authorities,  in  granting  the  franchises, 
are  accessories  before  the  fact,  and  cannot  come 
with  clean  hands  offering  municipal  ownership.  If 
the  people  really  were  anxious  for  the  competition, 
on  the  other  hand,  there,  must  be  a  sound  basis  for 
the  demand,  for  the  movement  has  spread  wonder- 
fully. 

The  telephone  business  is  particularly  ill  adapted 
for  municipal  operation  in  American  cities  for  two 
reasons.  To  conduct  successfully  a  large  telephone- 
exchange  system  requires  the  constant  and  vigilant 
oversight  of  a  well  trained  staflf  of  experts.  To  be 
tolerable  a  municipal  system,  connected,  as  it  must 
be,  with  a  large  proportion  of  the  business  houses 
and  residences  in  any  city,  must  be  absolutely  di- 
vorced from  politics.  In  the  present  state  of  Amer- 
ican civic  government  this  seems  impossible.  Again, 
much  of  the  value  of  the  telephone  comes  from  the 
opportunity  it  gives  of  talking  to  suburban  towns 
or  even  to  other  cities  many  miles  distant.  Where 
would  the  municipal  exchange  get  such  out-of-town 
connections?  For  instance,  the  Chicago  Tribune 
(which  is  itself  a  large  user  of  telephones,  having, 
as  we  find  by  consulting  the  telephone  directory,  a 
private  exchange)  has,  no  doubt,  received  more 
than  one  good  "story"  over  the  telephone  wire  from 
Evanston,  we  will  say.  Of  what  advantage  would 
the  municipal  system  be  to  the  reporter  or  corre- 
spondent in  Evanston  or  any  other  near-by  place 
beyond  the  city  limits? 

As  to  rates,  measured  service  furnishes  theoretic- 
ally and  to  a  great  extent  in  practice  the  greatest 
equity  to  the  largest  proportion  of  subscribers.  But 
experience  has  shown  it  to  be  advisable  to  establish 
a  fair  maximum  rate,  beyond  which  the  company 
shall  not  go  in  its  account  with  any  one  station. 
But  the  Tribune's  complaint  that  the  lady  who  gos- 
sips with  a  friend  for  10  or  15  minutes  over  the 
telephone  is  overcharged  if  compelled  to  pay  20 
to  30  cents  is  puerile.  Why  should  the  lady  not  pay 
extra  for  her  inordinately  long  conversation,  as 
telephone  talks  go.'  Is  she  not  keeping  everybody 
else  from  using  the  line?  In  justice  to  other  sub- 
scribers as  well  as  to  the  compan}'  there  should  be 
a  time  limit. 

The  Western  Electrician  has  no  ax  to  grind  in 
making  these  observations.  It  is  no  stranger  to  these 
telephone  controversies  in  Chicago  and  elsewhere, 
and  is  in  a  position  to  see  the  obverse  and  reverse 
of  the  medal.  But  it  believes  in  fair  play  in  the 
telephone  business  as  well  as  in  other  industries. 
Healthy,  honest  competition  has  a  great  charm  to 
the  average  American,  and  in  this  complicated  tele- 
phone problem  it  has  a  right  to  be  considered  among 
these  cries  of  ''natural  monopoly" — not  always 
sincere — and  "municipal  ownership" — often  insin- 
cere and  usually  based  on  insufficient  acquaintance 
with    the    facts. 
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Annual  Convention  of  the  American  In- 
stitute of  Electrical  Engineers  in 
Niagara  Falls,  N.  Y. 

As  this  issue  of  the  Western  Electrician  is  going 
to  press  the  twentieth  annual  convention  of  the 
American  Institute  of  Electrical  Engineers  is  in 
session  at  the  Cataract  House.  Niagara  Falls,  N.  Y., 
the  dates  being  June  29th  to  July  3d.  On  Wednes- 
day morning.  July  1st,  the  special  correspondent  of 
the  Western  Electrician  wired  that  the  registration 
at  that  time  was  390,  with  names  still  being  added. 
Technically,  'he  said,  the  convention  was  the  best 
the  Institute  has  held.  Herewith  is  given  a  brief 
summary  of  the  opening  proceedings.  A  detailed 
report  of  the  convention  will  be  given  in  the  Western 
Electrician   of  next   week. 

President  Charles  F.  Scott  of  Pittsburg  and  the 
members  of  the  general  and  local  committees  were 
on  hand  early  on  Monday,  June  29th.  Among  the 
Chicago  delegation  which  accompanied  President- 
elect B.  J.  Arnold  and  which  arrived  in  a  body 
on  special  cars  were  the  following-named:  Mr.  and 
Mrs.  Homer  E.  Niesz.  Mr.  and  Mrs.  Louis  A.  Fer- 
guson, Miss  Maude  Arnold,  Peter  Junkersfeld,  W. 
A.  Blanck.  Charles  G.  Burton,  E.  B.  Clark,  C. 
Schwartz,  R.  F.  Schuchardt.  N.  M.  Fowler,  J.  I. 
Leitsch,  J.   J.   Gibson  and   W.   E.  Weinsheimer. 

Others  early  in  attendance  were  R.  W.  Pope, 
George  F  Sever.  J.  W.  Lieb,  W.  S.  Barstow.  Samuel 
Sheldon,  E.  B.  Katte,  C.  J.  Field.  C.  O.  MaiUoux, 
G.  A.  Hamilton,  W.  J.  Jenks,  W.  J.  Hammer,  Will- 
iam H.  Vi'Wev  and  R.  D.  Mershon  of  New  York, 
H.  W.  Buck.  C.  E.  Acker,  E.  G.  Acheson,  D.  R. 
Lovejoy,  W.  C.  Johnson  and  P.  N.  Nunn  of  Niagara 
Falls.  H.  J.  Ryan  of  Ithaca,  N.  Y.,  O.  F.  Conklin 
of  Springfield.  Ohio.  Georges  Haurer  of  Brussels, 
Belgium.  David  Hall  of  Milwaukee.  John  P.  Jack- 
son^ of  State  College,  Pa.,  Carl  Hering  of  Phila- 
delphia. George  S.  Macomber  of  Ithaca,  P.  H. 
Thomas  of  Pittsburg.  Frank  W.  Springer  of  Min- 
neapolis. Elmer  A.  Soerry  of  Cleveland.  W.  K. 
Dunlap  of  Pitf.sburg,  John  F.  Kellv  of  Pittsfield, 
Mass  W.  S.  Franklin  of  South  Bethlehem,  Pa., 
M  H.  Gerry.  Jr..  of  Helena.  Mont.,  H.  B.  Marsh 
of  Indianapolis,  AV.  A.  Treadwav  of  Favetteville, 
Ark.,  T.  C.  Treadway  of  Little  Rock,  Ark..  F.  C. 
Caldwell  of  Columbus.  Ohio,  J.  W.  Esterline  of  La- 
fayette. Ind..  H.  T.  Eddy  of  Cincinnati  and  F.  C. 
Perkins   of   Buffalo. 

The  Natural  Food  Company  having  tendered  to 
the  Institute  the  use  of  its  fine  auditorium,  the  con- 
vention was  there  called  to  order  by  President  Scott 
at  about  10  o'clock  on  Mondav  morning.  Mayor 
Hancock  of  Niagara  Falls,  N.  Y..  was  then  intro- 
duced and.  in  a  few  hanpy  remarks,  welcomed  the 
delegates  and  offered  them  the  hosnitality  of  the 
city,  the  upbuilding  of  which  must  be  credited  so 
largely  to  men  of  their  own   profession. 

After  some  announcements  by  H.  W.  Buck,  chair- 
man of  the  local  committee  on  arrangements,  and 
by  Secretary  Pope,  President  Scott  presented  his 
annual  address,  presented  in  full  elsewhere  in  this 
issue. 

The  papers  by  Professor  William  S.  Franklin 
on  "Energy  Transformations  in  the  Svnchronous 
Converter"  and  by  W.  L.  Waters  on  "Commercial 
.Mternator  Design"  were  read  in  abstract.  In  dis- 
cussing the  former,  Dr.  Sheldon,  while  compliment- 
ing the  author  on  the  work  of  the  paper,  explained  a 
graphical  method  by  means  of  which  he  obtained 
practically  the  same  result  as  Professor  Franklin. 
Mr.  Waters'  paper  was  discussed  at  considerable 
length  by  D.  E.  Rushmore  and  briefly  by  Ralph  D. 
Mershon. 

The  next  paper,  by  Calvin  W.  Rice  of  Pittsburg, 
on  "Institute  Branch  Meetings:  Their  Organization, 
Development  and  Influence,"  was  read  by  Professor 
W.  E.  Goldsborough  of  St.  Louis,  the  author  being 
absent  on  a  trip  to  Europe.  This  matter  was  dis- 
cussed by  Professor  Harris  J.  Ryan  of  Cornell  Uni- 
versity, Professor  W.  E.  Goldsborough  of  St.  Louis, 
Bion  J.  Arnold  of  Chicago  and  Peter  Junkersfeld 
of  Chicago,  after  which  the  day's  session  for  reading 
of  papers   was   adjourned. 

A  very  large  and  enthusiastic  audience  gathered 
in  the  Convention  Hall  at  the  Cataract  House  at  half- 
past  eight  o'clock  on  Monday  evening  to  witness  an 
exhibition  of  the  Hewitt  converter  and  the  mercury- 
vapor  lamp.  Dr.  Max  V.  Recklinghausen  showed 
and  explained  the  developments  to  date  on  the  vapor 
lamp  and  the  three-phase  converter.  P.  H.  Thomas 
of  Pittsburg  then  exhibited  the  direct-current,  as  well 
as  the  alternating-current  vapor  lamp,  and  presented 
for  the  first  time  in  public  the  new  single-phase  con- 
verter and  the  new  alternating-current  circuit- 
breaker.  All  of  this  apparatus  was  exhibited  in 
working  condition  on  the  local  commercial  circuits, 
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the  hall  also  being  illuminated  almost  wholly  by 
means  of  mercury-vapor  lamps.  The  general  meet- 
ing was  adjourned  at  10  o'clock,  and  after  a  short 
recess,  an  informal  meeting  was  continued  to  allow 
some  discussion.  So  great  was  the  interest  shown 
that  Messrs.  Thomas  and  Recklinghausen  were  sub- 
jected to  a  rapid  fire  of  questions  and  discussion, 
all  of  which  seemed  to  indicate  that  while  the  various 
inventions  exhibited  were  full  of  possibilities,  very 
much  remains  to  be  done  before  they  can  be  called 
a    commercial    success. 


A  Joke  on  the  Marconi  Company. 

[From  the  EaKlish   coirespondent  ot  the  We  tern    Electrician. 1 

London,  June  17. — What  Professor  Fleming  has 
termed  "scientific  Hooliganism"  has  been  taking 
place  in  connection  with  a  demonstration  of  the 
Marconi  space-telegraph  system  which  Professor 
Fleming  was  giving  before  the  aristocratic  audiences 
which  usually  attend  the  Royal  Institution  lectures. 
Dr.  Fleming,  who,  as  is  now  well  known,  is  con- 
nected with  the  Marconi  company,  was  demonstrat- 
ing, a  few  days  ago,  the  receipt  of  space-telegraphic 
messages  from  Cornwall  to  London,  pointing  out,  at 
the  same  time,  the  proof  that  Hertzian  waves  pene- 
trated such  structures  as  buildings.  In  the  midst 
of  the  messages  so  received — which,  by  the  way, 
were  called  syntonic  messages — much  to  the  disgust 
of  the  professor,  the  word  "rats"  interpolated  itself. 
On  the  next  day  a  letter  appeared  in  the  Times, 
couched  in  strong  language,  calling  upon  the  per- 
petrators to  reveal  themselves,  and  maintaining  that, 
in  spite  of  the  attempt  to  cause  a  wreck  of  the  dem- 
onstration, the  experiment  was  quite  successful.  In 
the  next  issue  of  the  Times  there  was  published 
a  letter  from  Mr.  Nevil  Maskelyne,  acknowledging 
himself  to  be  the  "villain."  This  gentleman  will  be 
remembered  as  having  claimed  to  have  tapped  all 
the  Carlo  Alberto  messages  last  year,  and  to  have 
substantiated  his  claim  with  specimens  of  his  tapes. 
These  the  Marconi  company  intimated  were  forger- 
ies, but  a  challenge  from  Mr.  Maskelyne  to  fight 
that  particular  issue  out  in  the  law  courts  was  ig- 
nored by  the  company.  Mr.  Maskelyne,  in  his  latest 
attempt  at  tapping  the  messages  sent  from  Poldhu, 
tells  the  public  that  the  particular  message  received 
at  the  lecture  table  in  the  Royal  Institution  had 
been  practiced  from  Poldhu  since  11  o'clock  in  the 
morning,  and  that  something  like  50  horsepower 
had  been  expended  in  getting  it  through.  The  mat- 
ter is  being  taken  up  by  the  daily  newspapers  as 
a  huge  joke,  but,  viewing  the  matter  quite  seriously, 
this,  together  with  the  complete  cessation  of  the 
irtuch-vaunted  daily  news  service  from  America  to 
the  Times,  has  not  made  the  position  of  the  com- 
pany the  more  sure  in  the  public  estimation.  For 
the  present,  the  general  feeling  is  that  little  proof 
has  been  afforded  that  the  messages  cannot  be  tapped 
by    anyone   with    an    ordinary    untuned   apparatus. 


Electrical  Exports  for  May. 

The  electrical  exports  from  the  United  States  for 
the  month  of  May,  1903,  amounted  to  a  total  value 
of  $810,056,  as  compared  with  $728,327  in  May,  igo2. 
An  increase  of  $81,729  is  thus  shown  over  last 
year's  figures.  The  figures  for  May,  1903.  also  show 
an  increase  of  $60,516  over  those  of  April,  1903, 
which  were  $749,540.  The  greater  increase  is  shown 
in  the  item  of  electrical  machinery ;  the  exports  in 
this  class  of  goods  having  increased  from  $443,257 
in  May,  1902,  to  $498,602  in  May,  1903,  a  gain  of 
$55,257.  In  electrical  appliances,  including  telegraph 
and  telephone  instruments,  the  increase  amounted 
to  $26,472,  the'  figures  being  for  May,  1902, 
$284,982  and  for  May,  1903,  $311,454.  The  11 
months  ended  with  May,  1903,  show  a  very 
substantial  gain  over  the  figures  of  the  corresponding 
period  of  1901  and  1902.  For  the  11  months  ended 
with  May,  1903,  the  total  electrical  exports  reached 
a  value  of  $9,249,479,  while  for  the  corresponding 
period  ended  with  May,  1902,  the  amount  was  $8,- 
298.782.    thus   showing  an    increase  of  $950,697. 

Classified  according  to  destination,  the  exports  of 
electrical  machinery  to  some  of  the  principal  buyers 
during  May,  1903,  were  as  follows:  British  North 
America,  $153,865  ;  United  Kingdom,  $121,703  :  Mex- 
ico, $96,078;  Japan,  $23,700;  British  Australasia, 
$12,469;  Germany,  $12,447;  France,  $9,736;  British 
Africa  .$7,104;  Brazil,  $4,135;  British  East  Indies, 
$3,760;    Cuba,   $2,156;    Chinese   Empire,   $1,120. 


The  Merchants'  Co-operative  Light  and  Power 
Company,  organized  at  Richmond,  Va.,  by  Samuel 
Cohen,  has  been  incorporated  with  a  capital  of  $100,- 
000.  The 'company  recently  petitioned  the  City  Coun- 
cil of  Richmond  for  a  franchise  to  operate  a  co- 
operative  electric-light   plant. 


The  American  Institute  of  Electrical 
Engineers.' 

By  Charles  F.  Scott. 

The  work  of  the  electrical  engineer  is  unique  in 
this — he  deals  with  kinetic  energy.  Others  may 
deal  with  materiaks — arranging  bricks  and  stones  to 
form  bridges  or  buildings  which  stand  inert.  But 
the  electrical  engineer  deals  with  action,  with  en- 
ergy in  its  moving,  kinetic  form — not  the  structure, 
the  bony  skeleton — but  the  vital  essence,  the  pulsing, 
throbbing  life  blood.  His  unit  is  not  one  of  length 
or  mass  or  volume  or  strength ;  it  is  the  kilowatt, 
a  unit  of  activity.  If  the  flow  of  energy  ceases,  the 
electrical  system  is  inert,  as  useless  as  the  body 
when  life   is  gone. 

The  engineer  is  defined  as  "one  skilled  in  the 
application  of  the  materials  and  forces  of  nature  to 
the  use  of  man."  Once  he  dealt  almost  wholly  with 
materials ;  some  do  so  still.  Others  combine  ma- 
terials and  forces.  The  electrical  engineer  deals 
with  forces ;  he  energizes  and  vitalizes  the  systems 
constructed  by  engineers  of  many  kinds.  Hence 
the  phenomenal  rate  of  electrical  extension ;  it  is 
not  a  new  thing  separate  and  apart  from  other 
things;  it  enters  into  them,  operates,  awakens, 
unites,   combines,  transforms. 

The  advent  of  electricity  as  a  definite  factor  in 
the  world's  work  has  produced  indirect  effects 
which  are  even  more  remarkable  than  its  immediate 
results.  Electricity  is  used  first  of  all  because  given 
results  can  be  secured  more  effectively  by  its  use 
than  is  possible  by  other  methods.  But  it  does 
more  than  this;  it  produces  results  of  a  different 
kind  ;  it  leads  to  new  methods  ;  it  revolutionizes  the 
arts  and  industries  to  which  it  is  applied,  and  they 
in  turn  extend  their  influences  in  new  ways.  It 
is  for  this  reason  that  the  results  of  electricity  are 
not  definite  and  simple,  but  are  broad  and  far- 
reaching.  To  illustrate:  An  early  argument  urged 
for  the  railway  motor  was  the  objection  to  the 
horse.  The  motor  is  cheaper,  it  is  cleaner,  it  is 
more  reliable.  But  more  than  this,  cars  have  in- 
creased in  size  and  in  weight ;  they  go  faster,  they 
go  further,  they  radiate  into  the  outlyin,g  country, 
they  connect  towiis  and  cities.  The  electric  railway 
distributes  population  ;  it  relieves  the  congested  cen- 
ter;  it  populates  the  outlving  districts;  it  is  no  small 
factor  in  economic  and  social  affairs.  The  nrogress 
in  ordinary  transportation  before  the  advent  of  the 
motor  was  the  evolution  from  a  man  on  the  horse's 
back  to  a  seat  in  a  cart  behind  the  horse,  and  within 
the  easy  memory  of  our  fathers  to  a  car  running  on 
rails.  Compare  the  story  of  20  centuries  or  more 
before  the  motor  to  that  of  the  score  of  years  since 
its  introduction.  Changes  of  like  significance  have 
been  wrought  by  the  telegraph,  the  cable  and  the 
telephone. 

Among  the  various  branches  of  engineering  many 
are  of  old  standing  and  have  been  developed  dur- 
ing many  years :  the  greater  part  of  what  is  stand- 
ard to-day  may  be  found  in  the  text-books  and  the 
treatises  of  10  or  20  years  ago.  On  the  other  hand, 
the  second  edition  of  Kapp's  "Electric  Transmission 
of  Energy,"  which  is  less  than  14  years  old,  con- 
tains no  reference  whatever  to  the  commercial  use 
of  alternating  current,  even  as  a  possibility  of  the 
future. 

If  one  were  about  to  install  a  long-distance  trans- 
mission plant  he  could  call  as  advisers  hydraulic 
engineers  who  have  had  many  years  of  experience. 
But  if  he  seeks  those  who  have  had  practical  ex- 
perience with  the  highest  voltages,  he  will  find  that 
the  plants  which  have  been  operating  at  40.000  volts 
for  more  than  two  years  may  be  counted  upon  the 
fingers  of  one  hand  or  even  unon  the  thumb.  Never- 
theless, there  is  under  consideration  a  number  of 
t-nterprises  involving  50,000  volts  or  over  and  the 
transmission  ot  hundreds  of  thousands  of  horse- 
power. 

Our  large  cities  depend  for  their  street  railways, 
for  their  light  and  for  their  power  upon  apparatus 
in  central  stations  and  methods  of  transmission 
which  were  unknown  a  dozen   years  ago. 

The  electrical  reports  in  the  United  Stales  Cen- 
sus show  that  the  mean  rate  of  increase  in  elec- 
trical activity,  as  nieasured  by  the  capital  invested, 
is  20  ner  cent,  each  year:  it  doubles  in  four  years. 
Technical  schools,  electrical  courses  and  labora- 
tories have  increased  wonderfully,  but  their  output 
does  not  supply  the   demand. 

Note  how  electrical  and  other  interests  are  inter- 
dependent. The  underground  railway  systems  in 
New  York  city  require  the  work  of  almost  every 
branch  of  engineering.  The  nurpose  of  the  whole 
is  the  operation  of  trains.  Everything  contributes 
to  that  end.  The  operation  is  by  electricity.  _  So 
also  does  every  department  of  the  .system  come  into 
relation  with  the  electrical  engineer.  The  design  of 
the  nower  house,  of  the  locomotive  or  motor  cars, 
of  the  tunnel,  of  the  track,  of  the  stations,  the  ar- 
rangements for  handling  passengers — all  are  related 
in  some  way  to  the  electrical  system.  And  natur- 
allv  so.  They  are  all  the  passive  elements  con- 
tributing to  the  one  active  end.  train  operation,  and 
electricity  is  the  immediate  active  element  by  which 
trains  are  operated.  Hence  in  general  all  else  is 
adapted  and  contributes  to  the  electrical  system  and 
must  harmonize  with  it.  Hence  the  electrical  engi- 
neer  is   the    central   engineer.     He,   more   than   any 

I."  Presidential  address  at  the  convention  of  the  American 
Institute  of  Electrical  Engineers,  Niagara  Falls,  N.  Y.,JuQe29, 
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other,  comes  in  contact  with  all ;  he  more  than  any 
other  needs  to  know  something  of  all  other  depart- 
ments  and   professions. 

The  aim  of  the  old-time  military  engineer  was 
destruction;  the  object  of  the  modern  engineer  is 
construction;  the  function  of  the  coming  engmeer 
is  operation. 

Just  as  the  workmen  in  a  factory  depend  upon 
tools  and  motors  and  transmission  circuits  and 
buildings  in  order  to  do  their  work,  so  also  does 
modern  society  depend  upon  mills  and  factories, 
upon  facilities  for  travel  and  communication  and 
upon  its  bridges  and  its  buildings,  its  engines  and 
dynamos,  upon  the  results  of  engineering  work,  for 
that  something  which  we  call  cominercial  and  social 
life.  We  know  all  this;  we  know  that  the  new  at- 
titude to  nature,  beginning  with  the  work  of  Galileo 
and  Harvey,  marked  the  beginning  of  new  methods 
of  thought  and  of  action.  We  know  that  mechanical 
power  bv  means  of  the  steamship  and  the  railway 
train,  has  made  the  most  profound  effect  upon 
modern  life  in  every  particular— commercial,  in- 
dustrial, social,  political.  We  recognize  the  new 
impetus  which  has  been  imparted  by  electricity 
during  the  past  score  of  years.  We  know  all  these 
as  physical  facts,  and  we  see  their  immediate  ef- 
fects. But  we  are  so  surrounded  by  them  and  they 
are  so  close  upon  us  at  every  hand,  and  we  have 
become  so  accustomed  to  them  that  I  question 
whether  we  fully  appreciate  and  realize  their  full 
significance.  The  immediate  effects  are  more  readily 
seen.  It  is  the  far-reaching  influence  of  the  new 
physical    relation    which    is   not   so  easy   to   discover. 

in  this  new  era  the  American  Institute  of  Elec- 
trical Engineers  represents  the  profession  which  is 
youngest  in  years  yet  foremost  in  activity.  To 
meet  the  present  demands  of  this  new  era,  to  pre- 
pare for  an  expanding  future,  we  may  well  ask, 
What  should  our  Institute  be?  What  should  it  do? 
Shall  we  adopt  the  methods  of  the  old-time  learned 
society?  Shall  we  imitate  the  ways  of  societies  in 
professions  whose  methods  are  established  and 
whose  rate  of  change  is  slow?  Shall  we  reserve 
preferment  for  those  with  hoary  locks  or  well- 
rounded   years   of   experience? 

The  spirit  of  the  times,  the  activity  of  our  pro- 
fession demands  something  different.  We  cannot 
stand  aloof;  we  cannot  be  exclusive;  we  must 
recognize  that  we  are  in  a  new  era  with  its  un- 
precedented rate  of  progress.  We  must  be  in  it 
and  of  it.  We,  too,  must  lead  the  strenuous  life. 
We  cannot  -wait  till  men  develop  through  many  years 
of  experience,  for  they  are  needed  quickly.  How, 
then,  can  we  increase  the  efficiency  of  their  training 
and  accelerate  their  development?  We  have  no  long 
record  of  experience  to  guide;  we  must  execute 
and  operate  in  a  dozen  places  what  has  scarcely  yet 
had  time  to  demonstrate  success  in  its  first  installa- 
tion. How,  then,  can  we  increase  the  efficiency  of 
our  work  by  extending  the  knowledge  of  that  which 
has  been  done  and  by  crystallizing  from  present 
practice  that  which  should   be  made   standard? 

A  year  ago  when  your  votes  had  imposed  the 
coming  responsibilities  of  the  presidency  upon  me, 
it  seemed  that  about  all  that  could  reasonably  be 
expected  would  be  to  maintain  the  level  of  excel- 
lence attained  in  the  prosperous  year  under  my  hon- 
ored predecessor.  It  occurred  to  me,  however,  that 
while  the  preceding  year  had  fixed  a  high  standard 
for  our  monthly  meetings  in  New  York,  we  should 
develop  next  some  method  by  which  distant  mem- 
bers might  take  much,  more  active  part  in  our  work. 
I  took  up  the  conditions  confronting  me  as  a  definite 
problem.  I  studied  the  subject  and  discussed  it 
with  others;  it  grew  and  new  phases  appeared. 
The  problem  as  it  presented  itself  to  my  mind,  to- 
gether with  certain  specific  ways  for  advancing  our 
interests,  were  set  forth  in  an  address  upon  "Pro- 
posed Developments  of  the  Institute."  which  I  read 
at  the  beginning  of  the  year.'  I  may  add  now  that 
the  more  deeply  I  have  become  involved  in  the  af- 
fairs of  the  Institute  the  more  interested  have  I 
become  and  the  larger  and  the  more  far-reaching 
do  its  possibilities   appear. 

In  my  address  last  September  several  specific  ways 
were  proposed  by  which  the  work  of  the  Institute 
might  be  advanced  during  the  year.  Let  us  review 
them  briefly,  noting  their  bearing  upon  the  future. 

Ci)   "The    membership    should    be    increased." 

My  own  convictions  were  expressed  during  the  year 
in  the  following  words:  "We  have  failed  to  catch 
the  spirit  of  the  times  and  the  keynote  of  electrical 
progress  if  we  do  not  realize  that  we  must  expand 
and  broaden  and  progress  as  well  as  maintain  high 
standards  of  excellence.  Full  membership  should 
be  exclusive,  associate  membership  should  be  in- 
clusive." 

Our  membership  list  on  September  15,  1902,  in- 
cluded 1,630  names.  Since  that  time  nearly  t.ooo 
applicants  have  been  elected  as  associates.  Who 
are  the  men  who  have  come  among  us?  What  is 
their  age,  what  has  been  their  training,  what  is 
their  present   position? 

The  new  men  range  in  age  from  19  to  65.  The 
ages  of  those  who  have  been  elected  are  as  follows : 
Over  50  years,  two  per  cent. ;  45  to  50  years,  two 
per  cent. ;  40  to  45  years,  six  per  cent. ;  35  to  40 
years,  10  per  cent. ;  ,30  to  35  years,  24  per  cent. ; 
25  to  30  years,  34  per  cent.';  20  to  2$  years,  21  per 
cent.;  under  20  years,  one  per  cent.  Approximately 
60  per  cent,  are  between  25  and  35  years  of  age,  and 
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are  presumably  young  men  who  are  getting  under 
substantial  headway  in  life  and  are  in  their  ac- 
celerating period. 

Forty-four  per  cent,  of  these  men  are  graduates 
of  schools  of  recognized  standing.  Of  the  grad- 
uates 45  per  cent,  graduated  within  the  last  five 
years  (not  including  1903)  and  77  per  cent,  within 
the  past  10  years.  Cornell  University  leads  the  list 
with  12  per  cent,  of  the  graduates ;  the  Massa- 
chusetts Institute  of  Technology  is  second  with 
eight  per  cent. ;  Columbia,  Purdue,  Ohio  State, 
Princeton,  Worcester  Polytechnic  Institute,  Lehigh, 
University  of  Michigan  and  the  University  of  Wis- 
consin follow  next,  and  there  are  substantial  num- 
bers from  McGill,  Stevens  Institute,  University  of 
Pennsylvania,  University  of  Illinois.  University  of 
Minnesota,  Pennsylvania  State  College,  University 
of  Nebraska,  University  of  California,  Harvard, 
Yale  and  Rose  Polytechnic  Institute.  In  addition 
there  are  graduates  from  as  many  other  institutions, 
as  well  as  large  numbers  who  liave  not  taken  de- 
grees. 

The  position  and  occupation  of  the  new  members 
is  difficult  to  classify  definitely  and  satisfactorily, 
but   a  general    summary   shows   the    following : 

Per  Cent. 

Electrical  engineers  wiih  manufacturing  companies 30 

Electrical  engineers  with  operating  compau'es 25 

Maoagers  and  superintendents,  duties  presumably  executive 

rather  than  I eclinical 16 

Consulting  engineers jo 

I^lectrical  engineers  with  mills,  mining  plants  and  the  like 6 

Students g 

Professors  and  instructors 4 

MechaDical  and  electrical  draftsmen 3 

I  think  we  may  congratulate  ourselves  that  our 
additions  are  truly  represntative  of  the  electrical 
engineers  of  America,  including  not  only  those  ad- 
vanced in  the  profession,  but  young  men  of  prom- 
ise— the  engineers  of  the  future.  An  addition  of 
60  per  cent,  to  our  numbers  in  a  single  year,  prin- 
cipally of  men  who  are  entering  active  engineering 
work  and  who  have  in  general  been  attracted  to  the 
Institute  because  they  believed  that  it  was  well 
worth  while  to  join,  means  much  to  the  Institute; 
it  means  much  to  the  men,  and  it  means  much  to 
the    electrical    engineering   profession. 

Other  plans  proposed  at  the  beginning  of  the 
year  were : 

{2)  "Papers  and  discussions  should  be  con- 
tributed from  a  larger  proportion  of  the  member- 
ship." 

(3)  "Local  meetings  of  the  Institute  in  various 
cities  will  broaden  the  interest  of  its  work  and 
generally   extend   its   benefits." 

{4)  "Universities  and  technical  schools  with  elec- 
trical engineering  departments  may  organize  local 
meetings    of   the   Institute." 

These  three  lines  of  activity  have  developed  most 
satisfactorily  and  are  closely  related  to  each  other. 
General  plans  were  presented  for  the  formation  of 
local  branches  and  such  branches  have  been  formed 
among  members  in  a  number  of  leading  cities  ;  also 
in  many  of  the  principal  technical  schools  and  uni- 
versities. In  some  cases  local  members  and  students 
unite.  The  methods  have  been  simple ;  there  is  a 
minimum  of  organization  and  formality ;  the 
primary  purpose  is  to  bring  electrical  men  together, 
to  awaken  interest,  to  consider  and  discuss  impor- 
tant engineering  topics.  At  the  beginning  of  the 
year  definite  subjects  were  assigned  for  each  month 
for  the  meetings  in  New  York.  Usually  several 
papers  were  secured  from  experts  upon  each  sub- 
ject. Printed  copies  of  the  papers,  together  with 
the  stenographer's  report  of  the  New  York  discus- 
sion, have  been  sent  promptly  to  the  secretaries  of 
the  local  branches.  As  the  meetings  of  branches 
are  usually  held  subsequent  to  the  meeting  in  New 
York,  they  have  the  aiivantage  over  the  first  meet- 
ing in  having  the  discussion  as  well  as  the  papers. 
This  material  is  presented  in  suitable  form  by  the 
members  of  the  local  branches  and  the  discussion  is 
continued.  Such  material  as  is  new  and  valuable 
is  reported  to  the  secretary  for  publication  in  the 
Transactions.  By  this  means  the  latest  phases  of 
electrical  engineering  work  are  presented  and  dis- 
cussed not  in  one  meeting  only  but  in  more  than  a 
score. 

Those  who  have  taken  up  the  local  work  .usually 
report  that  the  interest,  tlie  activity  and  the  at- 
tendance surpass  expectations.  In  nine  cities  in 
which  local  branches  have  been  formed  the  total 
membership  has  practically  doubled.  The  attendance 
is  not  limited  to  members,  as  others  are  welcome. 
A  number  of  professors  have  spoken  of  the  inter- 
est taken  by  students  and  the  avidity  with  which 
they  enter  into  the  work.  One  professor  recently 
remarked  to  me  that  the  Institute  papers  were  giv- 
ing him  a  new  insight  into  present  electrical  en- 
gineering, and  such  papers  as  those  upon  central- 
station  practice  made  him  realize  how  far  practical 
engineers  were  in  advance  of  the  lecture  room  and 
the   laboratory. 

The  element  of  grealest  iinportance  in  this  ex- 
tension of  our  work  is  to  my  mind  not  so  much 
the  mere  technical  knowledge  which  it  may  diffuse 
hut  the  broader  aspects  of  up-to-date  problems  which 
it  presents  and  the  sentiment  of  unity  and  co- 
operation among  electrical  men.  Electrical  engi- 
neers have  not  the  advantage  of  long-time  acquaint- 
ance to  unite  and  bind  Ihcm  together.  •Herein  we 
have  an  effective  means  of  bringing  electrical^  work- 
ers together,  of  uniting  them  in  a  common  interest 


and  of  directing  the  studies  and  the  work  of  young 
men  along  definite   and  effective   lines. 

At  the  beginning  of  the  year  it  was  indicated 
further  that 

(5)  "The  collection  of  engineering  data  and  the 
establishment  of  standard  practice  in  electrical  en- 
gineering is  one  of  the  important  functions  of  the 
Institute." 

The  present  years  are  formative  years.  Electrical 
engineering  is  crystallizing.  In  addition  to  our  com- 
mittee on  standardization  two  new  committees  have 
been  formed,  one  on  high-tension  transmission,  the 
other  on  engineering  data.  The  transmission  com- 
mittee is  collecting  specific  data  with  respect  to 
present  practice  in  high-tension  transmission,  and 
will  formulate  this  data  for  the  use  of  electrical 
engineers.  It  has  further  prepared  a  number  of 
short  papers  as  introductions  to  discussions  upon  a 
number  of  important  branches  of  transmission  which 
is  calling  forth  the  opinion  and  experiences  of  en- 
gineers at  large.  The  committee  is  composed  of 
engineers  of  recognized  standing.  A  consulting  en- 
gineer is  the  chairman  and  representatives  from  sev- 
eral large  manufacturing  companies  and  a  western 
university    complete    the    committee. 

The  committee  on  engineering  data  has  been  ap- 
pointed for  collecting  and  publishing  electrical  en- 
gineering data  upon  new  and  special  subjects  which 
are  evolving  daily  throughout  the  country  in  the 
practice  of  the  engineering  profession.  There  is 
much  important  data  which  has  not  found  its  way 
into  text-books  and  hand-books  and  about  which 
little  is  generally  known.  Such  data,  if  allowed  to 
follow  existing  channels,  either  never  reach  the  pub- 
lic, or  only  after  a  long  period.  The  committee  is 
composed  of  men  of  high  standing  under  the  direc- 
tion of  the  electrical  engineer  of  the  Niagara  Falls 
Power  Company.  The  first  subject  to  be  taken  up 
for  investigation  is  insulated  electrical  conductors. 
Under  this  general  subject  are  included  the  heating 
of  cables  of  various  character  under  different  con- 
ditions, the  life  of  cable  insulation,  the  methods  of 
ventilation  in  conduits,  the  effects  of  short-circuits 
and  general  data  bearing  upon  the  operation  of 
cable  systems. 

I  count  such  work  as  has  been  undertaken  by  these 
committees  as  of  the  highest  importance  to  the  In- 
stitute and  its  members.  These  committees  are 
dealing  with  matters  of  the  most  vital  importance  to 
substantial  electrical  progress.  They  are  the  means 
of  carrying  out  one  of  the  highest  functions  of  the 
Institute  in  bringing  together  the  diversified  achieve- 
ments of  many  workers  which,  in  the  aggregate,  con- 
stitute a  single  total  of  accomplishment  which  we 
designate  as  progress.  They  bring  definite  positive 
results  out  of  what  is  otherwise  indefinite  and 
chaotic.     They  lay  the  foundation  for  advancement. 

As  a  further  department  of  our  work  it  was' 
stated  at  the  beginning  of  the  year  that 

(6)  "Our  library  merits  a  cordial  support."  The 
generous  contributions  of  members  in  the  past 
have  been  continued  during  the  present  year  by 
substantial  additions  to  our  valuable  collection  not 
only  in  contributions  of  present  volumes  but  in  en- 
dowment provision  for  the  extension  of  sets  which 
have  been  presented.  Plans  are  now  under  con- 
sideration for  giving  our  own  Transactions — a  pan- 
oramic history  of  American  electrical  engineering — 
greater  value  by  preparing  a  general  index  to  be 
issued  both  in  pamphlet  form  and  also  on  cards, 
which  may  be  distributed  alphabetically  through  the 
card  catalogues  of  public  and  private  libraries. 

The  crowning  event  of  the  year  was  in  a  measure 
anticipated  by  these  sentences   of  last   September ; 

(7)  "Permanent  quarters  for  the  Institute  should 
be  an  object  of  plans  and  anticipations.  *  *  * 
Personal  acquaintance  and  social  intercourse  are 
influential  factors  in  unity  of  sentiment  and  of  ac- 
tion." 

The  story  of  our  Library  Dinner,  with  its  dis- 
tinguished guest,  who  spoke  in  happy  mood  of 
American  engineers  and  of  co-operation  among 
them  and  of  "institutions  like  this  of  the  electrical 
engineers  which  do  such  much"  is  already  familiar 
to  you  as  well  as  the  events  of  the  following  day 
when  he  called  to  his  house  two  of  our  members 
to  talk  further  of  what  an  engineering  building 
should  be  and  of  plans  for  its  realization.  I  count 
as  the  most  memorable  privilege  of  the  present  year 
the  opportunity  given  me  of  sitting  next  to  Mr. 
Carnegie  on  the  evening  of  our  Library  Dinner  and 
the  hour  in  his  own  library  on  the  following  after- 
noon. He  was  in  the  best  of  spirits,  alert  and  ever 
interesting  as  conversation  shifted  easily  from  one 
topic  to  another.  The  talk  was  pleasant  and  ap- 
propriate to  the  hour,  but  never  trivial.  As  one 
topic  after  another  came  up,  it  was  the  more  serious, 
the  more  definite,  the  substantial  idea  which  he 
brought  out  before  turning  to  something  else.  The 
happy  response  to  his  toast  was  almost  throughout 
a  repeating  of  the  ideas  and  the  sentiments  which 
lie  had  expressed  in  the  conversation  of  the  preced- 
ing hour. 

In  discussing  at  his  house  the  next  day  the  project 
of  an  enginering  building  he  impressed  me  as  seek^ 
ing  the  way  and  the  means  by  which  he  could 
realize  an  ideal.  He  was  not  very  familiar  with 
the  organization  of  the  several  engineering  socie- 
ties ;  he  knew  little  of  their  methods  and  of  their 
financial  means  and  their  facilities.  But  he  saw  a 
need,  not  merely  the  physical  need  of  accommoda- 
tions but  the  higher  need  of  elevating  and  develop- 
ing engineering  and  engineers.    He  used  about  these 
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words :  "Yes ;  engineers  need  to  get  together.  They 
need  to  get  acquainted  and  to  meet  socially.  You  can 
provide  for  that,  can  j'oii  not?"  In  his  address  as 
president  of  the  Iron  and  Steel  Institute  since  that 
time  he  has  discussed  methods  of  industrial  organ- 
ization, particularly  the  relations  between  men,  and 
he  has  emphasized  the  advantages  of  a  general  part- 
nership and  common  co-operation.  When  a  few 
days  after  our  first  conversation  estimates  and  a 
general  scheme  of  procedure  were  presented,  Mr. 
Carnegie  did  not  care  to  go  into  the  details  of 
method.  He  seemed  to  have  confidence  that  engi- 
neering organizations  could  develop  their  plans  in 
the  %vays  which  would  be  most  efficient.  He  set  no 
restrictions.  The  great  gift  to  engineering  is  pre- 
sented in  a  single  sentence,  shorter  even  than  the 
superscription  of  the  letter  which  proffers  a  million 
dollars.  Four  of  the  organizations  (the  fifth  lias 
not  yet  taken  final  action)  which  were  designated  in 
the  letter  have  without  hesitation  formally  accepted 
the  administering  of  this  generous  gift  to  engineer- 
ing and  their  representatives  are  now  actively  de- 
veloping plans.  These  plans  look  forward  to  the 
realization  of  an  ideal  long  cherished  by  some  of  the 
foremost  and  far-seeing  engineers  of  the  country — 
an  ideal  in  harmony  with  the  new  era  in  engineering 
and  with  the  trend  of  American  development;  an 
ideal  which  brings  within  its  scope  the  advancement 
of  the  engineer  and  of  his  profession  both  within 
itself  and  its  outward  relations :  in  short,  an  ideal 
the  realization  of  which  will  strengthen  modern  en- 
gineering, which  is  the  very  basis  of  prosperity  and 
of  progress,  and  will  exert  far-reaching  influences 
which  are  beyond   our  power  to   discern. 

The  remaining  specific  way  mentioned  at  the  be- 
ginning of  the  year  for  advancing  the  interests  of 
the   Institute    was : 

(8)  "Co-operation  with  similar  institutions  in 
other  countries." 

Our  relations  with  the  Institution  of  Electrical 
Engineers  of  Great  Britain  in  particular  are  most 
cordial  and  beneficial,  and  we  are  planning  to  have 
its  members  with  us  at  the  time  of  the  engineering 
congresses  to  be  held  at  the  St.  Louis  Exposition 
next  year.  But  the  idea  of  co-operation  has  had 
its  development  along  domestic  rather  than  foreign 
lines.  It  is  not  w-orth  while  here  to  recount  the 
advantages  of  co-operation.  We  recognize  it  as  the 
modern  method.  The  possibilities  which  may  come 
through  co-operation  among  engineers  and  in  engi- 
neering work  are  hardly  less  than  those  which  are 
recognized  in  industrial,  commercial,  financial  and 
social  affairs.  The  founding  of  the  John  Fritz 
Medal  and  the  gift  of  a  Union  Building  are  mag- 
nificent  examples. 

In  the  interrelations  between  societies  care  must 
be  taken  that  individuality  and  freedom  for  indi- 
vidual development  are  unrestricted,  and  that  the 
points  of  contact  and  common  endeavor  are  only 
those  in  which  the  most  efticient  results  can  be 
obtained  through  co-operation.  I  think  that  all 
will  agree  that  iust  as  electricity  has  been  pre- 
eminently the  unifying  element  in  modern  affairs,  so 
also  the  electrical  engineer  should  be  a  unifying  ele- 
ment in  the  engineering  profession,  and  that  there 
should  in  particular  be  a  co-operation  among  elec- 
trical organizations.  Let  us  develop  the  ideal  and 
then  realize  it  as  best  we  may  step  by  step  in  the 
future. 

To  present  definitely  a  general  scheme  I  will  give 
the  substance  of  a  suggestion  which  I  presented  to 
our  committee  on  affiliated  societies  which  now  has 
the   general    subject    under    its    consideration. 

First — A  plan  should  be  outlined  providing  for 
special  departments  or  sections  of  the  Institute  for 
such  lines  of  electrical  work  as  may  demand  greater 
attention  than  can  be  given  by  the  Institute  as  a 
whole  and  which  can  be  more  efficiently  conducted 
in  this  manner  than  by  the  formation  of  new 
specialized  societies. 

Second — Affiliation  or  co-operation  is  desirable 
with  other  electrical  associations  by  which  the  In- 
stitute may  work  in  harmony  along  certain  lines, 
such  as  standardization,  adoption  of  the  national 
electric  code,  the  collection  of  engineering  data  and 
other  matters  of  a  general  nature.  Many  associa- 
tions dealing  with  specific  industries  have  both  com- 
mercial -and  engineering  interests.  I  would  make 
the  Institute  the  electrical  head  or  center,  bringing 
into  a  unity  the  electrical  engineering  of  all  these 
associations,  not  restricting  but  broadening  their 
work  and  making  them  constituent  parts  Of  a  great 
whole. 

Third — There  is  opportunity  for  close  relations 
between  our  local  branches  and  local  engineering  so- 
cieties or  clubs.  In  two  or  three  cities  the  local 
societies  arc  considering  plans  of  uniting  sections 
of  their  societies  with  local  branches  of  the  na- 
tional societies.  Think  for  a  moment  of  the  possi- 
bilities in  elevating  the  work  and  increasing  the 
efficiency  of  engineering  organizations  by  establish- 
ing close  ties  between  local  and  national  societies — 
keeping  them  in  close  sympathy  and  co-operation 
and  bringing  them  into  one  great  .system !  The 
success  which  has  attended  our  branch  organiza- 
tions augurs  well  for  further  exten.sion  by  similar 
methods  for  awakening  and  stimulating  a  general 
interest  in  engineering  subjects. 

Fourth — There  should  be  co-operation  (without 
affecting  their  present  individuality)  between  na- 
tional engineering  societies  in  the  nature  of  a  na- 
tional engineering  congress  for  promoting  closer 
relations  between  the  various  branches  of  engineer- 


ing  work  and  for  representing  the  engineering  pro- 
fession as  a  whole. 

In  the  summary  review  of  the  year's  work  no 
mention  has  been  made  of  less  conspicuous  though 
scarcely  less  important  matters — the  committee  on 
finance,  the  committee  on  papers,  the  editing  com- 
mittee, the  board  of  examiners,  the  committee  on 
national  electric  code,  the  reception  committee,  the 
committee  on  membership,  the  co-operation  of  the 
Institute  in  the  establishment  of  the  John  Fritz 
Medal,  the  plans  of  the  Institute  for  the  Louisiana 
Purchase  Exposition,  the  extension  of  certain  privi- 
leges to  students  in  electrical  engineering  upon  the 
payment  of  a  small  fee,  the  plans  for  receiving 
graduating  theses  and  according  recognition  to  those 
of  superior  excellence.  On  the  board  of  directors 
and  the  eommittees  are  earnest,  active  men  who 
have  freely  contributed  time  and  labor  to  the  ad- 
vancement of  your  interests.  After  all  the  element 
which  promises  most  for  our  future  is  the  spirit  of 
the  men  who  are  leaders  in  our  work  and  the  ready 
response  to  their  efforts  which  has  come  both  from 
our  own  members  in  carrying  out  our  work  and 
from  others  who  have  come  in  such  generous  num- 
bers to  join  with  us. 

It  is  difficult  to  sec  wherein  our  work  can  be 
materially  reduced  without  serious  loss.  It  is  easy  , 
to  see  how  it  may  be  expanded.  I  emphasize  par- 
ticularly the  establishing'  of  permanent  committees 
to  be  continued  from  year  to  year  to  carry  on  lines 
of  work  such  as  the  committees  on  standardization, 
on  transmission,  and  on  engineering  data.  The 
value  of  the  results  is  unquestioned,  but  the  amount 
of  work  necessary  is  not  so  readily  appreciated.  We 
must  depend  for  our  best  work  upon  the  men  who 
are  busiest  and  who  are  in  a  way  least  able  to 
give  it.  We  must  efficiently  utilize  small  con- 
tributions of  endeavor  and  assistance  from  many 
men.  This  requires  organization  and  direction. 
These  men  should  have  the  fullest  assistance  from 
men  who  are  paid  to  carry  out  their  directions  and 
care  for  details.  Our  expenses  do  not  exceed  our 
income  because  we  have  been  watchful,  restricting 
expenditure  at  every  turn.  In  order  to  expand  and 
to  carry  out  the  lines  of  work  which  are  most  val- 
uable to  ourselves  as  individuals  and  for  the  sub- 
stantial promotion  of  electrical  engineering  and  of 
electrical  industries,   we  need  money. 

In  the  Union  Building  for  the  engineering  so- 
cieties it  devolves  unon  the  societies  to  provide  the 
land  upon  which  the  Carnegie  gift  is  to  be  placed. 
To  provide  for  the  Institute  in  this  matter,  a  com- 
mittee has  undertaken  the  raising  by  subscription  of 
a  fund  for  this  purpose.  This  magnificent  supple- 
ment to  what  Mr.  Carne.gie  is  doing"  will  give  the 
Institute  rent  free,  its  building  for  library  and 
general  meetings,  for  offices,  reading  and  reception 
rooms,  and  the  like.  This  will  enable  us  to  devote 
to  technical  purposes  the  funds  wdiich  would  other- 
wise be  required  for  rent,  which  are  considerable 
now,    and    would    be    greater    in    the    future. 

We  anticipate  substantial  contributions  from  those 
who  have  reaped  a  rich  reward  from  the  applications 
of  electricity.  Their  wealth  has  come  in  no  small 
degree  from  the  work  of  electrical  engineers.  What- 
ever the  Institute  may  do  in  raising  the  standards 
and  increasing  the  effectiveness  of  electrical  engi- 
neering brings  rich  returns  to  those  men  and  par- 
ticularly to  those  companies  commercially  interested 
in  electrical  pursuits.  The  farmer  saves  from  his 
surplus  the  best  seeds  for  the  coming  season — should 
not  some  of  the  wealth  which  engineering  effort  has 
produced  be  returned  to  train  men  and  to  develop 
methods  for  the  future? 

Is  not  the  wholesome  recognition  of  the  engineer- 
ing profession  by  Mr.  Carnegie  coupled  with  his 
generous  gift  but  the  beginning  of  a  new  attitude 
toward  engineering  and  of  better  things  to  cqrne? 
Researches  and  investigations  and  tests  requiring 
large  sums  of  money  should  be  undertaken  in  many 
branches  of  engineering.  It  is  not  too  much  to  hope 
that  if  w^e  use  well  the  talent  which  has  been  given 
us  more  may  be  entrusted  to  our  keeping. 

But  building  and  library,  nrofessional  papers  and 
technical  data  are  only  the  facilities,  the  means,  the 
tools  for  the  men  who  are  to  use  them.  We  must 
develop  men — broader,  more  effective  men.  Let  us 
maintain  high  standards  of  excellence,  of  profes- 
sional attainment  and  of  integrity.  We  need  not  be 
too  exclusive,  holding  ourselves  aloof  and  apart. 
In  religion  the  ideal  Is  no  longer  the  monk  in  the 
cloistered  cell ;  it  is  activity  in  daily  life.  Elec- 
trical engineering  is  in  contact  with  many  inter- 
ests; let  electrical  engineers  be  in  touch  with  many 
men.  In  one  sense  engineering  and  commercialism 
are  widely  apart.  True,  we  are  not  an  advertising 
medium,  but  we  do  not  discard  those  papers  and 
those  subjects  which  arc  of  engineering  interest  and 
value  simply  because  they  may  be  of  financial  im- 
portance to  some  one.  It  is  not  our  function  to 
treat  simply  of  the  things  which  are  of  no  value 
to  anybody.  But  our  criterion  is  not  commercial, 
but  engineering ;  practical  common  sense,  not  senti- 
ment, must  prevail  in  our  relations  to  things  and  to 
men. 

The  engineer  is  not  merely  the  man  in  the  closet 
surrounded  by  slide  rules  and  tables.  There  is  a 
commercial  side  to  engineering — ^not  mere  selling, 
but  the  adaptation  of  engineering  work  to  definite 
industrial  and  commercial  conditions  in  such  man- 
ner as  to  bring  the  best  results. 

Electrical  enterprises  depend  upon  manufacturers, 
industrial  captains  and  financial  managers — upon 
those  who   construct  and  apply  and   use  and   direct 


the  results  of  engineering  work.  It  is  well  for 
engineers  to  know  these  men  and  to  work  in  har- 
mony with  them.  The  new  Union  Building,  the 
capitol  of  American  engineering,  not  only  brings 
engineers  of  different  professions  together,  but  it 
recognizes  broader  relations.  I  count  it  fortunate 
that  the  engineering  societies  will  be  adjacent  to  a 
social  club  "composed  of  engineers  and  others  who 
may  be  interested  in  or  connected  with  the  engineer- 
ing profession." 

We  are  in  an  engineering  age,  an  electrical  age, 
replete  with  its  physical,, commercial,  industrial  and 
social  changes,  with  its  new  conditions,  new,  oppor- 
tunities and  new  responsibilities,  and  we  are  in  the 
throes  of  yet  greater  things  to  come.  We  have  a 
professional  standing  to  maintain  and  ideals  toward 
which  to  strive.  Let  us  be  awake  to  the  times  and 
in  touch  with  modern  methods.  Let  us  make  the 
work,  the  methods  and  the  ideals  of  our  Institute 
m  full  harmony  with  that  profession  wdiich  deals 
with  kinetic  energj',  and  whose  units  of  measure 
are  units  of  activity  and  whose  mission  it  is  to 
energize,  to  operate,  to  awaken,  to  unite,  to  trans- 
form and  to  make  effective. 


Chicago  Street-railway  Situation. 

The  problem  discussed  at  the  latest  conference 
in  the  long-drawn-out  street-railway  negotiations  in 
Chicago  was  the  matter  of  compensation.  Armed 
with  an  array  of  figures  embodied  in  a  supplementary 
report  prepared  at  the  request  of  the  committee  by 
B.  J.  Arnold,  the  council  committee  insisted  that 
the  Ciiicago  City  Railway  Company  should  be  re- 
quired to  pay  II  per  cent,  of  its  receipts  to  the  city 
as  compensation,  and  this  after  an  expenditure  o"f 
$15,000,000  be  made  in  improvements.  On  the  other 
hand  the  company  contends  that  the  highest  type 
of  reconstruction  and  high  compensation  to  the  city 
for  the  use  of  the  streets  are  impossible.  Grooved 
rails,  electric  conduits  in  lieu  of  overhead  trollevs, 
other  expensive  features  of  reconstruction  and  the 
fixed  charges  on  the  vast  amount  of  money  required 
for  an  ideal  system,  making  differences  reaching  far 
into  the  millions,  were  pointed  out  as  bearing  di- 
rectly on  the  question  of  compensation. 

Negotiations  between  the  Chicago  City  company 
and  the  council  sub-committee  have  been  broken  off. 
The  sub-committee's  recommendations  for  a  fran- 
chise ordinance,  with  all  figures  submitted  by  the 
railway  company  as  to  the  amount  necessarv  to  re- 
habilitate the  system,  annual  fixed  charges^  and  a 
proper  return  on  stock,  will  now  be  submitted  to  the 
full  committee.  A  supplementary  argument  drafted 
liy  the  Union  Traction  Company  will  also  be  sub- 
mitted. 

Mayor  Harrison  has  decided  that  the  committee 
could  have  but  a  few  days  of  grace  in  which  to 
settle  the  ordinance  matter.  July  13th  has  been 
seriously  discussed  as  the  adjournment  date  for  the 
council,  and  the  mayor  declares  that  unless  the 
committee's  work  is  completed  before  that  day 
60-day  ordinances  or  permits  will  be  given  to  the 
street-railway  company  on  July  30th,  when  a  portion 
of    their    franchises    will    expire. 

The  cornmittee  is  nractically  a  unit  on  the  matter 
of  immediate  municipal  ownership,  holding  it  can- 
not be  accomplished  at  present,  and  the  only  prac- 
ticable plan  is  to  renew  the  franchise,  with  provisions 
for  the  city  taking  over  the  property  when  the  new 
grant   expires.     The  mayor   also   holds   this   view. 


Electrolysis  Question  in  St.  Paul. 

The  Board  of  Water  Commissioners  of  St.  Paul, 
Minn.,  has  reached  a  new  agreement  with  the  Twin 
City  Rapid  Transit  Company,  whereby  the  latter  has 
an  extension  of  a  year  in  which  to  report  finally  a 
plan  for  remedying  damage  done  by  electrolysis  to 
city  water  mains.  The  railway  company  is  to  pay 
Ihe  expenses  incurred  or  which  may  be  incurred 
in  replacing  water  mains  or  service  nipes  rendered 
unfit  for  use,  upon  the  presentation  of  bills  therefor. 
The  company  is  also  to  pay  the  expense  of  elec- 
tricians engaged  for  tests  and  examinations.  The 
company  is  further  to  furnish  the  water  hoard  com- 
plete nians  of  all  changes  and  improvements  pro- 
jected for  the  electric  operation  of  its  system. 
The  company  is  likewise  to  stand  all  expense  in- 
curred in  the  investigation  of  the  condition  of  the 
water  mains,  and  of  preparing  a  suit  for  trial.  An 
opportunity  is  to  be  given  to  the  street  railway  to 
prove  any  proposed  remedy  to  be  efficient  for  ob- 
viating the  evils  complained  of.  The  company  pro- 
poses new  power  stations  and  the  connection  of  the 
r'nil  joints  with  copper  wire  connections.  The  water 
hoard  is  doubtful  of  the  success  of  the  plan  but  will 
allow  the  company  to  prove  its  value.  In  the  mean- 
lime  tests  will  be  continued  to  ascertain  the  leakage 
of  electric  current.  A  millivolt  meter  has  been  or- 
dered to  measure  the  smaller  differences  of  potential 
along  the   mains. 


E.  Hanson,  president  of  the  Havana  Electric  Rail- 
way Company,  who  has  just  returned  to  Montreal, 
Canada,  from  Great  Britain,  announces  that  financial 
arrangements  have  been  completed  in  London  for 
the  very  considerable  extension  of  the  Havana  elec- 
Iric-railvvay  system.  The  fact  is  of  interest  to  Amer- 
ican and  Canadian  capitalists,  who  are  actively  en- 
iraged  in  the  development  of  the  Cuban  republic. 
It  is  stated  that  in  due  course  the  Havana  electric 
will  have  100  miles  of  track. 
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DEVELOPMENT  OF  THE  TELEPHONE   FIELD. 


The  Chicago  Telephone  Agitation. 

For  some  time  tlie  United  Telegraph,  Telcplione 
and  Electric  Company,  wliich  operates  a  small  In- 
dependent telephone  system  in  the  Hyde  Park  wards 
of  Chicago,  has  been  seeking  an  ordinance  to  en- 
able it  to  extend  its  operations  over  all  parts  of 
the  city.  The  company  was  granted  a  blanket  fran- 
chise, in  perpetuity,  by  the  old  town  of  Hyde  Park 
about  15  years  ago,  and,  among  other  things,  is 
authorized  to  do  a  telephone  business.  It  is  re- 
stricted to  the  territory  south  of  Thirty-ninth  Street 
and  east  of  State  Street  and  has  no  downtown  con- 
nection. On  June  25th  the  City.  Council  committee 
on  gas.  oil  and  electric  light,  by  a  vote  of  nine  to 
three,  recommended  for  passage  an  ordinance  grant- 
ing the  extension  asked.  The  company  was  to  waive 
its  perpetual  rights  in  Hyde  Park  in  return  for 
a  30-year  franchise  covering  the  whole  city.  Other 
leading  features  of  the  ordinance  passed  by  the  com- 
mittee   are    as   follows : 

Compensation  to  the  city,  three  per  cent,  of  the  gross  receipts 
for  the  first  10  years  and  iive  per  cent,  thereafter. 

Rates,  a  measured  scale  as  recommended  by  the  commission 
last  year,  based  on  calls  actually  made. 

Rates  to  be  subject  to  council  regulation  at  all  times,  subject 
to  limitations  such  as  shall  be  reasonable. 

Bond  to  indemnify  the  city  from  possible  los«,  Sioo.ooo. 

The  rates  for  business  or  residence  service  are  as  lollows: 

Yearly  Excess. 
Calls.  Charse.    Cents. 

600 S  60  5 

r,200 88  4 

r,500 '<">  4 

2,ioo  ...      118  3 

For  two-party  lines  the  charge  allowed  is,  tor  600  calls,  S44  and 
five  cents  for  excess  calls;  for  1,500  calls,  880,  and  three  cents  m 
excess  calls;  on  four-party  lines,  600  calls,  $2S,  excess  five  cents; 
t,5oo  calls,  $68,  excess  three  cents. 

Innnediately  the  daily  newspapers  began  a  cam- 
paign against  the  ordinance.  It  was  charged  that 
the  present  management  of  the  United  company  is 
in  sympathy  with  the  Chicago  Telephone  Company, 
whose  franchise  expires  in  1909,  and  that  the  real 
purpose  of  those  behind  the  applicatioii  was  to 
transfer  the  ordinance  to  the  Chicago  Telephone 
Company — which,  of  course,  does  all  the  telephone 
business  of  the  city  now — so  that  that  coiupany  could 
have  a  new  lease  of  life,  obtained  in  this  indirect 
manner.  With  this  possibility  in  view,  the  pro- 
posed schedule  of  rates  was  closely  scrutinized, 
and  it  was  declared  to  be  excessive.  Such  a  storm 
was  raised  that  the  City  Council  did  not  see  fit 
to  take  up  the  committee's  report,  and  the  whole 
project   is   now   in  the  air. 

During  the  newspaper  agitation  of  the  subject 
many  statements  of  general  interest  were  made  in 
interviews  and  otherwise.  One  expression  of  opin- 
ion typical  of  several  was  made  by  Attorney  Jacob 
Newman :  "Telephone  service  should  be  furnished 
by  one  company,  whose  charges  should  be  under  the 
control  of  the  city.  Competition  in  this  line  of  busi- 
ness is  an  absurdity.  It  means  double  outlay  for 
the  user  and  ultimately  ends  in  one  company  black- 
mailing the  stockholders  of  the  others.  The  public 
can  be  protected  in  no  way  except  by  placing  the 
monopoly  in  the  hands  of  a  well-organized  and  re- 
sponsible corporation  and  giving  the  city  the  power 
to  regulate  both  the  kind  of  service  and  the  rate  to 
be  charged." 

President  Arthur  D.  Wheeler  and  General  Man- 
ager A.  S.  Hibbard  of  the  Chicago  Telephone  Com- 
pany, in  discussing  the  situation  in  an  apparently 
authentic  interview  in  the  Daily  News,  declared 
that  the  United  Telegraph,  Telephone  and  Electric 
rights  and  plant  had  been  offered  to  the  Chicago 
Telephone  Company  more  than  once  in  past  years. 

"We  cannot  see  wherein  the  coininunity  has  any 
need  for  another  telephone  system,"  they  said.  "If 
it  really  seeks  competition  that  is  the  affair  of  the 
community  and  it  will  surely  have  competition  if 
it  so  elects.  If  we  cannot  live  in  spite  of  competi- 
tors in  the  field  we  have  no  right  to  live." 

Some  interesting  historical  information  is  con- 
tained in  the  Hibbard  interview :  "The  Hyde  Park 
concern  is  old  and  has  passed  through  various  transi- 
tions. It  was  created  before  the  annexation  of  Plyde 
Park  by  a  crowd  that  has  since  passed  out  of  the 
situation  entirely.  Among  tliem  were  several  politi- 
cians. It  has  had  two  plants  in  operation,  and  con- 
siderable money  has  Ijeen  poured  into  it.  The  crowd 
in  control  at  present  is  the  fourth  regime  at  the  helm. 
The  originators  of  the  company  were  succeeded  by 
Tom  Sennett,  a  brother-in-law  of  Judge  McConnell, 
and  a  number  of  associates.  They  went  along  for 
some  time  and  finally  interested  new  capital.  One 
Earl,  a  man  of  means,  was  induced  to  take  bold 
of  the  proposition.  He  put  in  something  like  $60,000 
to  inject  new  life  into  the  concern.  At  that  time 
we  were  informed  that  over  $120,000  had  already 
gone  into  the  property.  After  dragging  along  a 
while  Willard  T.  Bloch  entered  the  field.  Some- 
thing over  a  year  ago  he  and  his  associates  sought 
an  ordinance  identical  with  the  one  now  recom- 
mended to  the  council.  I  opposed  it  before  the 
council  committee  on  gas,  oil  and  electric  lights,  and 
we  had  t|uite  a  warm  contest.  At  that  time  Sbccrin, 
the  big  Independent  telephone  man  of  Indianapolis, 
ca^ic  to  the  front  for  them,  and  they  were  supposed 
to  he  receiving  the  support  of  other  Independents. 
The  ordinance  has  dragged  along  since  that  lime  and 
now,  after  much  buffeting,  it  has  bobbed  up.  In 
the  summer  and  fall  of  igoi  a  big  ])ond  issue  was 
floated.     Extensive    advertising    was    done    to    boost 


tlie  stock  and  bonds.  It  is  not  known  how  exten- 
sively they  were  sold,  but  they  were  certainly  pro- 
moted with  zeal  and  ardor.  It  has  since  been  ru- 
mored that  Bloch  interested  moneyed  St.  Louis  peo- 
ple, who  are  behind  the  extensive  Independent  system 
known  as  the  Kinloch." 

The  Chicago  Daily  Tribune  asserted  that  H.  A. 
Harvey,  the  president  of  the  United  company,  was 
an  eastern  promoter  33  years,  from  Orange,  N.  J., 
with  previous  business  relations  that  warranted  the 
assumption  that  he  was  friendly  to  the  Bell  interests. 
It  quoted  Mr.  Harvey  as  saying  that  Edward  F.  C. 
Young,  president  of  the  First  National  Bank  of 
Jersey  City,  and  his  associates  had  furnished  most 
cf  the  money  now  represented  by  the  United  com- 
pany. The  Tribune  also  made  this  assertion:  "The 
Chicago  Telephone  Company  has  therefore  had  its 
tentacles  out  in  more  than  one  direction.  It  n'ot 
only  looks  with  favor  upon  the  United  ordinance, 
which  would  be  transferable  if  passed,  but  it  has 
an  understanding  with  the  Illinois  Telephone  and 
Telegraph  Company — it  of  underground-conduit 
fame — at   least   as   to   the   telephone   privileges." 

A  view  favorable  to  the  ordinance  was  expressed 
by  William  Hale  Thompson,  a  former  alderman; 
"In  connection  with  the  merits  of  the  proposed  ordi- 
nance, I  will  say  that  I  believed  while  a  member 
of  the  council  and  I  believe  now  that  a  good,  healthy 
competitor  in  the  field  would  be  a  good  thing.  If 
the  provisions  of  this  ordinance  are  not  what  the 
people  or  the  council  think  they  should  be  let  them 
fix  one  up  to  suit  themselves  and  submit  it  to  the 
company.  I  have  enough  faith  in  this  thing  to 
believe  that,  if  any  fair  ordinance  which  will  let 
a  competitor  live  in  the  telephone  field  in  Chicago 
is  submitted  to  the  United  Telephone  Company  it 
will  come  into  the  field  and  take  the-  chance.  The 
Young  syndicate  owns  some  traction  and  telephone 
interests    already    in    other   parts    of   the    country." 

One  interesting  fact  brought  out  by  the  probing 
process  was  that  the  temporary  permit  for  a  down- 
town connection  granted  to  the  United  company  last 
February,  and  referred  to  in  the  Western  Elec- 
trician at  the  time,  has  never  been  made  use  of. 
By  virtue  of  that  order  the  city  electrician  was  au- 
thorized to  permit  the  United  company  to  install 
between  its  Hyde  Park  office  and  some  point  in  the 
downtown  business  district  "one  underground  cable 
containing  not  inore  than  10  conductors."  General 
Manager  Forbes  of  the  United  company  is  reported 
as  saying:  "We  got  the  permit,  hut  never  took 
advantage  of  it."  As  possibly  bearing  on  this  phase 
of  the  question  the  following  interview  in  the  Trib- 
une from  an  unnamed  ex-alderman  will  be  read  with 
interest :  "The  only  merit  the  Hyde  Park  propo- 
sition eA^er  had  was  when  it  first  bobbed  up.  It  was 
then  backed  by  the  Independent  companies  outside 
Chicago.  These  companies  were  seeking  to  get  con- 
nections with  Chicago.  They  wanted  an  ordinance 
tliat  had  some  merit  in  it,  as  it  .gave  Chicago  a  wider 
field  of  outside  connections.  This  ordinance  was 
disposed  of  by  a  proposition  to  permit  the  Cnicago 
company  to  establish  outside  stations,  and  the  matter, 
for  a  time,  dropped  out  of  sight.  At  that  time  the 
Chicago  Telephone  Company  fought  the  proposed 
ordinance  with  all  its  power.  The  significant  part  of 
it  all  to  me  is  that  when  the  original  ordinance  was 
proposed — with  some  merit  in  it — the  Chicago  Tele- 
phone Company  fought  it  tooth  and  nail,  and  now 
when  this  new  scheme  is  broached  the  Chicago  Tele- 
phone  Company  does  not   protest." 

As  a  fitting  conclusion  to  this  review  of  a  squabble 
with  many  unpleasant  features,  the  dogmatic  utter- 
ance attributed  to  Mayor  Harrison  may  be^  quoted : 
"On  broad  general  principles  the  telephone  business 
should  be  an  absolute  monopoly.  The  only  excuse 
on  earth  for  competition  is  to  drive  out  an  old 
company  which  is  not  treating  the  public  right  or 
to  bring  it  to  terms.  On  that  theory  I  gave  my  ap- 
proval some  years  ago  to  the  Illinois  Telephone  and 
Telegraph  ordinance.  But  to  start  a  new  company 
with  the  right  to  install  a  new  service  just  as  ex- 
pensive as  the  old  system  is  hardly  a  reasonable 
proposition  to  advance  just  at  this  time.  I  am  for 
the  municipal  ownership  of  telephones.  It  would  be 
an  extremely  simple  matter  for  th^s  city  to  operate 
a    telephone   system." 


Bell  Telephone  Output. 

The  American  Telephone  and  Telegraph  Company 
has  changed  its  month  to  end  on  the  last  day  in- 
stead of  the  20th  of  the  calendar  month.  Its  report 
of  instruments  placed  during  May  compares  the 
figures  for  the  month  ended  May  .31,  1903,  with  the 
month   ended   on  the  20th  in   previous  years : 

May:  1903.  rgo2.  rgoi.  tgoo. 

Grossoutput T02,o66        ro4,66i  85,118  54,340 

Returned 32,815  32,4*1  37,744  23,868 

Net  output 69,251  72,220  47,374  30,472 

December  21  to  May  31 : 

Grossoutput 512.456  492,456  3/'3,623  290,533 

Returned 192,952  184,526  160,348  106,989 

Net  output 319.504       307,930       21.1,275       183,544 

Outstanding  May  31 3,469,824    2,833,942    2,166,091     1,764,049 


Indiana  Telephone  Items. 

The  Converse  Telephone  Company  has  been  in- 
corporated with  a  capital  stock  of  $12,500.  This  will 
be  increased.  The  company  proposes  to  build  and 
operate  exchanges  and  telephone  lines  in  Miami, 
Grant  and  several  other  counties.  The  principal 
office  will  be  in  Converse.  B.  F.  Agness,  W.  J. 
Stillwell    and    others   are    the   incorporators. 

The  Logansport  Hoine  Telephone  Company  has 
increased  its  capital  stock  from  $150,000  to  $350,000. 
Walter  J.  Uhl,  who  is  secretary,  said  this  step  was 
necessary,  in  order  to  make  improvements  and  ex- 
tensions of  the  company's  plant,  which,  it  is  said, 
will  be  the  central  point  for  the  merged  lines  of 
Northern    Indiana. 

The  Winchester  Telephone  Company  has  increased 
its  capital  stock  from  $25,000  to  $50,000.  This  step 
was  made  necessary,  the  officials  say,  in  order  to 
make  the  necessary  improvements  and  extensions  to 
accommodate  the  new  business  offered.  Alonzo  L. 
Nichols   is  president  of  the  Winchester   company. 

The  directors  of  the  Home  Telephone  Company 
of  Richmond  have  instructed  the  superintendent  to 
order  the  necessary  cable,  switchboards  and  other 
material  necessary  to  increase  the  capacity  of  the 
plant  to  5,000  or  more.  There  are  now  over  a  hun- 
dred applications  and  contracts  on  hand  and  others 
in  sight  awaiting  these  extensions.  The  company 
will  also  purchase  additional  copper  toll-line  wire 
for  the  purpose  of  increasing  long-distance  facilities 
in  Western  Ohio  and  Northeastern  Indiana.  It  is 
hoped  to  have  Dayton  connected  before  the  summer 
is  over,  which  will  no  doubt  be  a  popular  and  profit- 
able  line. 

The  business  of  the  Hoiue  Telephone  Company 
of  Jonesboro  and  Gas  City  has  increased  to  such 
an  extent  that  the  two  exchanges  controlled  by  the 
company  will  be  enlarged  by  the  addition  of  switch- 
boards capable  of  accommodating  300  more  subscrib- 
ers at  each  place. 

The  Manufacturers'  Association  of  Evansville  has 
indorsed  the  municipal  telephone  company's  under- 
taking. There  was  much  discussion,  in  which  the 
disadvantages  of  a  dual  system  were  considered. 
A  councilman  has  been  indicted  by  the  grand  jury 
for  atteinpted  bribery  growing  out  of  the  repeal  by 
the  city  of  Evansville  of  the  Cumberland  Telephone 
Company's   franchise. 

The  Brookville  Telephone  Company,  at  a  recent 
meeting  of  its  directors,  elected  the  following-named 
oflScers :  President,  J.  C.  Shirk ;  secretary,  M.  H. 
Irwin ;  treasurer,  W.  A.  Koehler.  The  directors  in- 
structed the  officials  to  improve  the  plant  and  extend 
the  lines.  ' 

The  strike  of  the  electrical  workers  employed  by 
the  Central  Union  Telephone  Company  in  Indianap- 
olis has  been  settled.  All  non-union  men  except 
three  resident  linemen  are  to  be  released,  and  the 
linemen  will  hereafter  receive  from  $40  to  $65  a 
month.  The  strikers  originally  demanded  an  in- 
crease of  from  $2.50  to  $2.75  a  day,  and  afterward 
demanded  $3.25  a  day.  The  strike  of  the  linemen 
employed  by  the  New  Telephone  Company  has  not 
yet  been  settled.  President  Sheerin  says  that  he  is 
willing  to  pay  the  striking  linemen  the  same  monthly 
scale  that  the  Central  Union  has  agreed  to  pay,  and 
thus  reinstate  the  strikers,  but  he  could  not  think 
of  letting  the  men  go  who  had  taken  the  place  of 
the    strikers.  F. 


The  Central  Energy  Telephone  Association  of 
Frankfort,  Ind.,  will  install  an  underground  conduit 
and  cable  system  in  that  city,  at  a  cost  of  $20,000. 
J.   F.   Buttcrfield   of  Chicago  is  the   contractor. 


Telephone    News  from   the    Northwest. 

The  Citizens'  Telephone  Company  of  Mankato, 
Minn.,  is  extending  a  long-distance  line  to  Windom, 
Minn. 

The  Northwestern  Telephone  Exchange  Company 
has  begun  the  construction  of  a  long-distance  line 
from  Langdon,  N.  D.,  to  Hannah.  The  company  is 
also  putting  in  a  new  circuit  from  St.  Paul  to  Hast- 
ings,  Minn. 

iThe  New  Telephone  Company  of  Austin,  Minn., 
has  made  special  arrangement  in  its  central  office 
equipment  for  handling  rural   line  business. 

The  Mutual  Telephone  Company  at  Stevens  Point, 
Wis.,  is  preparing  to  take  bids  tfor  the  construction 
of    its    system. 

The  Franklin  Local  and  Rural  Telephone  Com- 
pany of  Franklin,  Minn.,  has  been  incorporated  with 
a   capital,  of  $3,000. 

The  Twin  City  Telephone  Company  expects  to 
build  a  long-distance  line  from  Owatonna  to 
Claremont,    Minn.,    without   delay. 

The  new  exchange  at  Cokato,  Minn.,  under  con- 
struction, will  have  a  total   of  76  subscribers. 

The  West  Wisconsin  Telephone  Company  will 
build  a  long-distance  line  through  from  Emerald, 
Wis.,  to  New  Richmond,  where  it  expects  to  secure 
connection   with   the   Twin   Cities. 

Superintendent  Eaton,  of  the  Minnesota  Central 
Telephone  Company  at  Wadena,  Minn.,  who  recently 
resigned,  has  reconsidered  his  resignation  and  will 
remain   with   the  company. 

The  council  of  Des  Moines  has  voted  to  repeal 
the  franchise  under  which  the  Mutual  Telephone 
Company  has  operated  in  that  city.  Under  the  re- 
cent decision  of  the  Supreme  Court  of  Iowa,  tele- 
]ihonc  companies  in  existence  prior  to  the  code  of 
1S97.  have  vested  rights  which  a  franchise  cannot 
aiTect.  Hence  the  Mutual  companv  asked  the  repeal 
of  its  franchise,  which  laid  burdens  upon  that  com- 
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pany  tliat  are  not  borne  by  tbe  Iowa  Telephone  Com- 
pany, its  competitor. 

C.  V.  Dyvig  will  establish  a  local  exchange  for 
Inwood.  Iowa.     It  will  start  with  50  snbscribers. 

The  Washington  Telephone  Company  has  been 
incorporated  at  Washington,  Iowa,  to  take  over  the 
business  of  Robinson  &  Wilson.  The  system  is  to 
be  greatly  improved.  Over  a  mile  of  underground 
work  is  to  be  laid.  The  capital  stock  of  the  new 
company  is  $60,000. 

The  Iowa  Telephone  Company  of  Des  Moines  has 
awarded  contracts  for  the  construction  of  eight 
miles  of  conduit  work,  comprising  197,000  duct-feet. 

The  American  Telegraph  and  Telephone  Company 
has  concluded  to  extend  its  wires  from  Davenport, 
Iowa,  to  Minneapolis,  via  Cedar  Rapids.  Construc- 
tion work  is  to  proceed  from  both  ends. 

The  Iowa  Telephone  Company  will  erect  a  brick 
building  at  Ottumwa,  Iowa,  to  cost  about  25.000, 
for  a  central  exchange.  The  local  system  is  to  be 
rebuilt  and  reorganized  at  a  cost  of  $So,ooo  to  $ioo,- 
000. 

The  Hendrum  (Minn.)  Telephone  Company  has 
been  incorporated  with  a  capital   stock  of  $S,ooo. 

The  Eldridge  (Iowa)  Telephone  Company  has 
contracted  with  the  I,owa  Telephone  Company  for 
long-distance  connection.  R. 

Ohio  Telephone  Notes. 

The  Citizens'  Telephone  Company,  with  lines  con- 
necting the  various  towns  of  Clermont  and  other 
Southern  Ohio  counties,  has  secured  a  franchise  to 
build  and  operate  a  line  through  the  town  of  Mad- 
isonville.  a  suburb  of  Cincinnati.  Vice-president 
William  Fee  of  the  company  is  said  to  have  an- 
nounced that  it  is  the  avowed  intention  of  the  com- 
pany in  securing  this  franchise  to  get  its  lines  into 
the  city    proper   sooner  or   later. 

The  'Woodsfield  Telephone  Company,  Woodsfield, 
has  increased  its  capital  stock   from  $10,000  to  $15,- 

The  Clinton  Air  Line  Telephone  Company,  Fitch- 
ville.  has  been  incorporated  with  a  capital  stock  of 
$1,000,   by   E.   K.   Jennings   and   others. 

The  Board  of  Aldermen  of  Newport.  Ky.,  has 
adopted  the  report  of  the  ways  and  means  committee 
to  the  effect  that  the  city  shall  award  the  contract 
for  furnishing  a  fire  and  police-telephone  system  to 
the  Gamewefl  company  for  $3,150  and  to  the  Bell 
Telephone  Company  the  contract  for  erecting  and 
maintaining  it  at  $315  per  year.  O.   M.  C. 

Southern  Telephone  Developments. 

The  Ivy  Telephone  Company  of  Mars  Hill.  N.  C, 
is   contemplating    several    extensions. 

A  telephone  war  is  in  progress  in  Covington,  Ga., 
between  the  local  company  and  the  Southern  Bell 
Telephone  Company. 

A  new  telephone  company  has  been  organized  at 
Caroleen,  N.  C,  and  the  material  for  the  system 
ordered. 

The  Salisbury  (N.  C.)  Telephone  (Tompany  is 
building  a  system  in  Spencer,  one  mile  distant. 
.•\bout  100  telephones  are  being  installed  in  the  new 
plant. 

The  Asheville  (N.  C.)  Telephone  Company  and 
the  Southern  Bell  Telephone  Company  have  con- 
ditionally consolidated.  .A  new  corporation  will  be 
created  provided  the  city  grants  the  desired  fran- 
chise. The  consolidation  will  mean  higher  rates 
and   the   dismantling  of  most  of  the   Bell   system. 


Strike    Situation    at  the    Kellogg    Plant. 

The  strike  situation  at  the  factory  of  the  Kellogg 
Switchboard  and  Supply  Company,  Chicago,  is  be- 
coming serious.  Of  the  1,100  employes  of  the  com- 
pany, 900  are  said  to  be  striking.  Regardless  of 
the  injunction  issued  by  Judge  Holdom  restraining 
the  strikers  from  interfering  ^vith  the  employes  who 
refused  to  go  out,  and  under  which  Manager  W.  L. 
De  Wolf  \vas  able  to  secure  600  men  and  women 
to  accept  the  vacant  places,  the  company  is  expe- 
riencing difficulty  in  operating  its  plant.  On  Tues- 
day evening  last,  while  two  private  detectives  were 
escorting  six  girl?  employed  at  the  plant  to  their 
homes  at  6  p.  m,.  they  were  set  upon  at  Van  Buren 
and  .Aberdeen  Streets.  Several  revolver  shots  were 
exchanged.  One  man  in  the  crowd  of  strikers  was 
shot,  the  detectives  were  beaten,  and  one  detective 
and  a  Kellogg  workman  were  arrested.  The  team- 
sters' union  has  also  been  induced  to  strike  in  sym- 
pathy, and  it  is  with  difficulty  that  goods  are  de- 
livered at  the  plant  or  finished  material  taken  away. 

The  strike  grew  out  of  the  refusal  of  the  com- 
pany to  compel  two  employes  to  join  a  labor  union. 
It  is  said  that  the  Kellogg  company  has  fulfilled 
all  the  terms  of  the  settlement  of  the  strike  of  last 
August. 


The  Cumberland  Telephone  and  Telegraph  Com- 
pany reports  net  receipts  of  $ii(5,.ioi  in  May,  igo.3 — 
an  increase  of  $23,285  compared  with  May.  igo2. 
The  number  of  subscribers  in  May,  1003,  was  98.560, 
and  in  Mav,  1902,  85,150.  The  total  resources  are 
placed  at  $14,505,322,  of  which  $13,508,470  is  in- 
vested in  plant. 


Concerning    the    Telephone     Engineer." 

By  S.  G.  McMeen. 

Mr.  Lockwood's  contribution  concerning  the  tele- 
phone switchboard,  and  the  elements  of  discussion 
which  were  brought  out  by  it,"  form  so  valuable  a 
portion  of  the  too  meager  literature  of  the  telephone 
that  the  writer  makes  bold  to  act  as  spokesman  for 
those  who  would  gladly  take  opportunity  to  record 
appreciation. 

There  are  two  principal  values  in  all  statements 
of  fact ;  one,  the  usefulness  of  having  a  record  of 
the  truth  for  immediate  information  and  subsequent 
reference ;  the  other,  the  usefulness  of  correcting 
false  impressions.  The  papers  referred  to  have  gone 
far  in  doing  both  of  these  things,  and  at  the  risk 
of  paralleling  what  has  been  said  so  well  and  hon- 
estly, this  item  of  additional  discussion  is  presented. 

The  telephone  engineer's  occupation  is  so  varied 
in  its  contact  with  commercial  and  social  condi- 
tions that  its  scope  is  apparently  not  well  under- 
stood even  by  those  practicing  similar  professions. 
Indeed,  the  very  existence  of  the  telephone  engineer 
is  in  some  quarters  denied.  Let  us  look  at  his  work 
from  some  of  the  several  sides  to  see  if  we  may 
generalize    about    it. 

To  many  persons,  the  telephone  instrument  on 
the  wall  is  the  telephone  system,  and  an  art  based 
on  so  little  a  thing  seems  a  simple  one.  Yet  there 
are  involved,  in  even  that  phase,  the  problems  of  ap- 
paratus design  for  electrically  transmitting  speech 
at  the.  highest  efficiency,  for  the  least  and  greatest 
distances  without  change  of  local  equipment,  and 
of  receiying  speech  and  signals  from  distant  stations. 
These  are  three  distinct  and  finite  things,  for  each 
of   which   a   "best   way"   must   be   determined. 

Granting  that  the  sub-station  telephone  set  stands 
for  too  narrow  a  view  of  the  whole  matter,  and  that 
at  least  a  connecting  line  is  concerned,  it  is  sug- 
gested that  there  is  involved  a  problem  of  an  alter- 
nating-current transmission  line.  Note  also  that 
this  line,  in  such  a  system  as  Mr.  Lockwood  has 
described,  must  combine  qualities  to  enable  it  to  do 
in  the  best  manner  several  kinds  of  things,  in  the 
way  of  carrying  currents  for  speech  and  signaling, 
and  some  of  these  things  must  be  done  simul- 
taneously. Due  to  conditions  of  topography  and 
degree  of  congestion  of  population,  the  line  may  be 
buried  or  erected  among  a  wide  variety  of  surround- 
ings, but  must  keep  within  the  scope  of  this  best 
way.  As  its  insulation,  capacity  and  conductivity 
have  vital  bearing  on  its  efficiency  of  performance, 
and  as  they  also  govern  its  cost  by  the  character  of 
their  design,  a  responsibility  rests  with  the  engineer 
wdio  is  to  control  the  degree  of  investment  by  his 
decisions   on  these   points. 

For  example,  a  problem  may  be  outlined:  "If  by 
decreasing  the  effective  electrostatic  capacity  be- 
tween wire  and  wire  of  an  underground  telephone 
cable  by  b  microfarads  the  efficiency  of  speech 
transmission  is  increased  by  d  per  cent.,  at  a  cost 
per  mile  per  year  of  c  dollars,  is  the  expense  war- 
ranted?" Instances  might  be  multiplied  to  prove 
the  importance  of  knowledge  and  judgment  in  con- 
nection \vith  this  costly  and  important  portion  of 
a   telephone   system. 

To  the  telephone  sets  and  system  of  lines  must  be 
added  the  central-office  equipment,  so  well  described 
in  the  principal  paper  under  discussion.  Of  the 
switchboard  and  its  appurtenances  which  make  up 
this  equipment,  three  features  are  important^  and 
have  been  pointed  out;  that  the  switchboard  is  an 
aggregation  of  a  great  many  parts,  its  most  striking 
attribute  being  that  of  multitude  of  things  ;  second, 
that  the  parts  must  be  organized  to  inter-operate 
with  complete  harmony ;  and  third,  that  the  whole 
aggregation  is  often  of  such  respectable  size  as  to 
compare  favorably  with  the  big  work  of  an  engineer 
of  any  other  craft. 

In  connection  with  the  equipment  in  general  in 
its  relation  to  the  lines  in  general,  there  arise  prob- 
lems whose  solution  demands  full  knowledge  of 
best  ways  and  least  costs  in  order  that  a  system 
may  be  designed  without  economic  losses.  Location 
of  central  offices,  their  sizes,  now  and  hereafter, 
the  number,  size  and  character  of  underground  ducts 
and  cables,  together  with  all  other  elements,  must 
be  considered  to  solve  for  one  conclusion — the  giv- 
ing of  the  best  telephone  service  at  the  least  cost, 
now  and  hereafter.  And  it  is  not  to  be  over- 
looked that  the  factors  upon  which  the  solution  de- 
pends are  themselves  subject  to  change,  so  that  the 
probabilities  of  the  occurrence,  amount  and  direc- 
tion of  such  change  must  be  foreseen  and  discounted 
if  possible. 

It  may  l>e  responded  that  all  other  engineers  must 
take  account  of  rates  of  interest,  prices  of  material 
and  labor,  density  of  population,  etc..  and  possible 
shifting  of  values.  Granted;  but  a  telephone  system 
must  be  planned  and  begun,  it  is  believed,  a  longer 
time  before  its  development  to  its  ultimate  size  than 
is  true  of  most  other  works  of  magnitude,  and  this 
would  appear  to  make  the  facts  favor  the  telephone 
engineer.  Because  the  speaking  current  of  the  tele- 
phone is  a  very  small  one,  usually  alternating,  and 
so  not  susceptible  of  easy  and  exact  measurement 
bv  simple  means,  there  has  grown  up  the  idea,  that 
the  lelephone  engineer  does  not  deal  with  exact 
quantities,   and   does   not   use   in   his   work   that   ac- 

1.  Paper  read  before  tlie  special  telephone  meeling  of  the  Chi- 
cago branch  o'  the  American  Institute  of  Electrical  Eneineers  on 
May  iQ,  1903.  The  author  is  a  member  of  the  engineering  staff  of 
the  Western  Electric  Company. 

2.  See  WesternfElectrician  of  Januarys:,  1903,  pages  95  to  97. 


curacy  of  observation  and  precision  of  execution 
ivhich  make  the  engineering  profession  a  worthy 
one.  It  does  not  appear  that  this  impression  is  cor- 
rect, and  there  are  two  principal  reasons  why  not. 
First,  the  speech  transmission  current  is  far  better 
understood  to-day  than  formerly  and  is  determined 
with  a  very  great  degree  of  accuracy  and  certainty, 
as  well  as  are  the  many  other  currents  having  to  do 
with  the  operations  attending  speech  transmission. 
Second,  the  telephone  engineer  requires  the  same 
qualities  of  observing  and  reasoning  powers  which 
distinguish  engineers  in  general  from  the  men  about 
them  in  other  occupations.  As  a  single  instance  of 
the  possibility  of  mathematical  and  physical  ac- 
curacy, witness  the  work  of  Professor  Pupin  in  the 
matter  of  distortionless  circuits.  An  intelligent 
mathematical  reading  of  the  specifications  of  either 
of  his  Patents  upon  the  elimination  of  the  hurtful 
effects  of  the  electrostatic  capacity  of  an  alternat- 
ing-current transmission  line  is  recommended  as 
furnishing  conclusive  proof  of  the  claims  advanced. 
Considering  the  art  as  caused  by  and  based  upon  a 
single  device,  the  telephone  itself,  it  is  evident  that 
the  great  usefulness  of  the  present  system  is  largely 
due  to  the  contribution  of  a  great  mass  of  additional 
circuits,  methods  and  apparatus.  The  nature  of  the 
work  is  such  as  to  stimulate  those  engaged  in  it 
toward  such  production,  if  for  no  other  reason  than 
to  enjo}'  the  mental  gymnastics  involved.  It  would 
seem  to  be  true,  however,  that  rational  conservatism 
may  well  be  used  to  counterbalance  too  great  cir- 
cuit  dexterity  and   ingenuity. 

Just  because  the  destiny  of  the  art  is  to  place 
all  the  peoples  of  the  earth  in  speaking  relation  with 
each  other,  it  is  also  destiny  that  the  occupation 
of  the  telephone  engineer  shall  specialize.  Yet  the 
assertion  is  ventured  that  no  other  branch  of  engi- 
neering demands  so  thorough  a  retention  of  the  gen- 
eral lore  of  the  art  by  the  specialist  within  the  art 
as  does  this.  It  is  believed  that  study  of  the  condi- 
tions as  hinted  at  herein  will  secure  for  this  claim 
an  affirmative  conviction  rather  than  a  mere  admis- 
sion. 

Upon  the  basis  of  these  thoughts,  may  we  not 
define  as   follows : 

A  telephone  engineer  is  one  who  practices  the  de- 
,^i£^n  and  construction  of  telephone  apparatus,  tele- 
phone circuits  and  telephone  operating  methods,  and 
the  correlation  of  all  three  into  systems  of  telephone 
communication. 

If  the  definition  be  granted,  let  us  then  claim  a 
place  for  him  among  the  engineers  of  more  classical 
reputation,  giving  him  credit  for  his  accomplish 
mcnt  and  our  best   wishes   for  his  future. 


GENERAL  TELEPHONE  NEWS. 

Elmer  B.  Jones,  manager  for  the  LTtah  Independ- 
ent Telephone  Company,  has  filed  a  $25,000  bond, 
as  required  in  the  franchise,  and  commenced  work 
on  the  Salt  Lake  exchange. 

The  directors  of  the  Rocky  Mountain  Bell  Tele- 
phone Company  have  authorized  the  purchase  of  the 
systems  of  the  Sheridan  and  Powder  River  Telephone 
Companies,  which  will  mean  an  addition  of  325 
miles  to  the  Bell  system.  The  two  plants  are  in 
Eastern   and    Central    Wyoming. 

C.  H.  Judson,  general  superintendent  of  the  Twin 
City  Telephone  Company  of  Minneapolis,  ^vhose  res- 
ignation to  become  general  manager  of  the  Elome 
Telephone  Company  at  Kansas  City  was  noted  in 
the  Western  Electrician  last  week,  states  that  while 
he  has  been  with  the  Twin  City  company  since  its 
organization  in  February,  igoi.  he  was  with  the 
Mississippi  Valley  Telephone  Company  only  six 
months   in    1899   and    1900. 

As  soon  as  its  charter  is  granted  by  the  Dominion 
Parliament,  it  is  the  intention  of  the  Canadian  Tele- 
phone Company  to  institute  a  special  rural  system 
in  Canada,  in  an  effort  to  make  the  telephone  as 
popular  as  the  mails.  The  company  is  prepared,  it 
is  said,  to  give  a  long-distance  service  for  about 
lialf  the  present  rates  charged  by  the  Bell  company. 
Subscribers  in  cities  like  ,  Montreal,  Toronto  and 
Ottawa  will  be  given  a  20-mile  circuit  without  extra 
cost   above   that   paid  for  their  telephones. 


MANUFACTURERS    AND    DEALERS. 

The  Saratoga  Telegraph  and  Telephone  Company 
of  Saratoga  Springs,  N.  Y.,  has  recently  increased 
its  exchange  with  an  additional  section  of  2,400- 
line-capacity  multiple  switchboard  of  the  Interna- 
liona!  central-energy  lamp-signal  type.  The  ex- 
change was  installed  a  year  ago  by  the  International 
Telephone  Mannfactuiring  Company  of  Chicago, 
and  is  .said  to  have  been  its  first  order  for  exchange 
equipment  embodying  all  of  the  important  features 
and   new   patents   evolved  by  this   company. 

Among  the  recent  sales  of  the  Stromberg-Carl- 
son  Telephone  Company  of  Chicago,  111.,  and  Roch- 
ester, N.  Y.,  were  the  following:  A  lOO-drop  switch- 
board to  the  Farmers'  Telephone  Company  of 
Perrysville,  Ohio ;  a  supply  of  telephones,  construc- 
tion material  and  a  drop  switchboard  to  the  Pixley- 
Dundas  Telephone  Company  of  Wakefield,  111. ;  a 
quantity  of  telephones  and  construction  material  to 
the  Lynn  Center  Telephone  Company  of  Galva,  111., 
and  a  switchboard,  telephones  and  construction  ma- 
terial to  the  Tri-county  Telephone  Company  of 
Creston,   III. 
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Static   Discharges   in    Electric   Circuits. 

Percy  H.  Tliomas  of  tlie  Westingliouse  Electric 
and  MaiiufacUiring  Company,  delivered  a  lecture  on 
"Static  Discliarges"  before  the  electrical  section  of 
the  Franklin  Institute  on  Thursday,  May  28th.  Fol- 
lowing is  a  summary  of  his  discourse: 

Static  discharges  in  electric  circuits  supply  a  very 
interesting  and  instructive  example  of  one  of  the 
most  universal  of  nature's  methods — namely,  wave 
motion.  Broadly  speaking,  wave  motion  serves  as 
a  method  of  transfer  of  energy.  This  transference 
is  accomplished  by  the  continuous  development  of 
force  in  a  suitable  medium  starting  from  the  source 
of  energy  and  passing  to  the  I'eceiving  point.  Such 
energj'  transfer  may  be  accomplished  either  through 
a  rigid  or  an  elastic  medium.  The  electric  waves 
constituting  static  disturbances  are  of  the  latter  type. 
An  "elastic"  medium  must  contain  inertia  and 
elasticity,  which,  in  electrical  terms,  means  inductance 
and  capacity.  With  a  rigid  medium,  such  as  a  con- 
necting rod,  the  motion  at  the  receiving  point  is 
exactly  co-incident  with  that  at  the  source.  With 
elastic  transmission,  there  is  a  relatively  large  time 
lag  or  phase   difference  between  these  points. 

When  waves  are  started  in  a  tubular  medium,  that 
is,  one  in  which  there  is  no  spreading  of  the  wave 
as  it  passes  along,  provided  there  are  no  wastes  of 
.energy  in  the  transmission,  the  wave  will  preserve 
its  original  energy  and  form  indefinitely.  Anv  wastes 
of  energy,  however,  cause  a  diminution  of  energy 
and  a  modification  of  form  as  the  wave  proceeds. 
The  amount  of  energy  in  the  wave  and  its  form 
are  determined  by  the .  generator  at  the  instant  of 
its  creation,  and  cannot  be  altered  by  any  subsequent 
action  of  the  generator. 

Velocity. — All  waves  pass  with  approximately  the 
same  velocity  in  any  given  medium. 

Reflection. — When  the  end  of  the  medium  (or 
transmission  wire)    is  reached,   the  wave  is  reflected 


the  increase  in  choking  power  being  obtained  by  the 
addition  of  a  condenser  between  line  and  ground  on 
the  apparatus  side  of  the  choke-coil.  The  low-equiv- 
alent lightning  arrester  serves  to  reduce  the  resist- 
ance in  series  with  the  discharge  path  to  a  minimum 
by  the  use  of  additional  spark-gaps  shunting  a  por- 
tion of  the  resistance. 

"Static  electric  waves"  in  electric  cables  are  similar 
to  those  in  aerial  lines. 


Zenith  Incandescent  Lamp. 

An  incandescent  lamp  that,  in  outward  appear- 
ance, is  not  unlike  an  arc  lamp  is  shown  by  the 
pictures.  It  is  the  new  Zenith  lamp,  manufactured 
by  the  New  York  and  Ohio  Company  of  Warren, 
Ohio,  and  sold  by  the  Electric  Appliance  Company 
of  Chicago.  The  Zenith  lamp  is  described  as  inter- 
mediate between  the  arc  lamp  and  the  incandescent 
lamp,  yet  it  retains  the  simplicity  of  the  incandes- 
cent lamp.  It  is  made  in  two  sizes,  25  and  55 
candlepower,  at  two  efficiencies,  1.9  and  2.18.  This 
new  type  of  lamp   gives  a  particularly  brilliant,  yet 


ZENITH    INC.\NDESCENT    LAMP. 


back  to  the  generator  backward  over  the  same  path, 
and  produces  at  the  moment  of  reflection  double 
potential  at  the  reflecting  point.  If  instead  of  an 
abrupt  end  of  the  medium  or  wire,  a  sudden  enlarge- 
ment of  the  medium  or  a  short-circuit  for  the  wire  is 
reached,  the  wave  will  still  be  reflected  backward 
toward  the  generator,  but  with  its  sign  reversed. 
When  a  change  occurs  in  the  medium,  that  is,  in 
the  inductance  or  capacity  of  the  electric  wire,  there 
will  be  a  partial  reflection  of  the  wave.  If  the  ca- 
pacity be  increased  at  the  reflecting  point,  the  por- 
tion of  the  wave  reflected  will  have  its  sign  reversed 
and  the  portion  proceeding  will  have  a  less  voltage 
than  the  original  wave.  If  the  capacity  be  de- 
creased at  the  reflecting  point,  the  portion  of  the 
wave  reflected  will  not  have  its  sign  reversed  and 
the  portion  proceeding  will  have  a  greater  voltage 
than  the  original  wave. 

Wave  Lengths. — The  wave  length  is  the  distance 
a  wave  will  travel,  while  the  source  (which  is  an 
assumed  periodic)  completes  one  period.  Evidently, 
in  electric  lines,  on  account  of  the  enormous  velocity 
of  electric  waves  in  air  (appro.ximately  the  velocity 
of  light)  only  extremely  rapid  periods  can  generate 
waves.  In  fact,  waves  are  generated  only  by  static 
disturbances. 

Any  abrupt  disturbance  on  a  high-tension  line, 
such  as  may  he  caused  by  switching  grounds,  short- 
circuits,  lightning,  etc.,  sends  electric  waves  in  all 
possible  directions  along  the  wires,  causing  reflections 
at  various  points,  with  more  or  less  rise  of  potential. 
It  also  causes  a  very  stro)ig  tendency  to  jump  be- 
tween the  turns  of  any  coils  (especially  transformer 
windings)  which  may  be  connected   to  the  circuit. 

Protection  should  be  secured,  first,  by  allowing  a 
considerable  margin  of  insulation,  especially  for  all 
air  distances  and  surface  insulation ;  secondly,  by 
the  use  of  lightning  arresters  near  all  important  ap- 
paratus, and  for  very  high-tension  work,  by  the  use 
of  static  interrupters,  or  choke  coils,  in  series  with 
the  leads  of  all  transformers. 

"Static  interrupters"  act  as  magnified  choke-coils. 


soft,  white  light,  which  is  evenly  distributed  beneath 
the  lamp.  The  range  of  voltage  is  from  90  to  150. 
It  is  furnished  regularly  in  Edison  base,  but  can 
be   furnished   also  in  Thomson-Houston  base. 

Advantages  asserted  are  simplicity,  reliability, 
high  efficiency,  low  first  cost  and  the  fact  that  the 
lamp  can  be  used  on  either  alternating  or  direct 
current,  and  requires  no  attention  during  life.  A 
simple  collar,  adapted  for  use  on  any  style  of  fix- 
ture, is  supplied,  or  the  lamp  is  furnished  complete 
with  ceiling   stem. 


Power-transmission  Possibilities  in  the 
Southern  States. 

The  present  commercial  possibilities  in  the  elec- 
trical transmission  of  power  over  long  distances 
with  comparatively  small  loss  serve  to  direct  atten- 
tion to  a  number  of  walerpowers  in  the  southern 
states  which  are  now  totally  ignored. 

A  large  number  of  streams  in  that  part  of  the 
southern  states  in  which  the  Appalachian  Mountain 
system  attains  its  maximum  development  have  their 
sources  far  up  on  the  mountain  slopes  in  regions 
of  great  rainfall  and  of  large  and  permanent  run- 
off^, and  these,  in  their  courses  to  the  valleys  below, 
often  fall  hundreds  of  feet  within  short  distances. 
By  the  application  of  proper  metliods  these  streams 
are  capable  of  furnishing  and  transmitting  power  in 
considerable  quantity  at  comparatively  small  cost, 
certainly  in  many  instances  at  less  cost  per  unit  of 
power  obtained  than  would  be  possible  on  the  large 
trunk  streams  and  without  the  attendant  risks. 

The  flow  of  many  of  these  streams,  now  unused 
and  indeed  ignoi-ed,  has  been  measured  by  the  engi- 
neers of  the  Uniled  Slates  Geological  Survey,  and 
the  results  have  been  published  in  the  series  of 
water-supply  and  irrigation  papers. 


The  Training  of  the  High-tension  Engi- 
neer.' 

By   p.    M.   Lincoln, 

There  are  two  schools  in  which  the  electrical  en- 
gineer may  receive  his  training,  but  only  one  in 
which  he  must  receive  a  course  before  he  can  be 
called  a  high-tension  engineer.  Those  things  which 
are  learned  in  the  schools  equipped  with  professors 
and  laboratories  and  mathematical  te.xt-books  must 
be  supplemented  by  the  things  which  can  be  learned 
only  in  the  school  of  experience.  These  two  schools 
are  quite  different  in  method.  The  college  instructs 
in  theory  and  in  those  methods  of  doing  things 
which  have  become  standard  by  universal  adoption. 
The  college  teaches  positive  knowledge.  In  the 
school  of  experience,  on  the  other  hand,  one  is 
more  apt  to  learn  how  not  to  do  it,  and  by  the 
elimination  of  the  unsuccessful,  arrive  at  the  goal 
of  success.  The  knowledge  gained  by  experience 
is    more    often    negative. 

Put  to  the  fresh  college  graduate  the  problem 
of  the  amount  of  distance  to  be  left  between  the 
conductors  of  a  high-tension  transmission  line.  His 
answer  will  involve  most  likely  the  jumping  distance 
of  the  voltage  to  be  used,  the  length  of  span,  the 
sag  and  perhaps  a  liberal  factor  of  safety.  It  is 
experience  only  that  will  show  that  his  premises 
are  wrong  and  that  the  equation  to  determine  spac- 
ing of  high-tension  wires  depends  very  little  on  the 
voltages  to  be  carried  and  almost  entirely  on  such 
things  as  the  average  length  and  ohmic  resistance 
of  cats,  the  spread  of  wing  of  owls  and  cranes  and 
eagles,  and  the  average  length  of  scrap  baling  wire, 
together  with  the  strength  of  the  average  small 
boy's   throwing   arm. 

The  college  graduate  enters  practical  work  in- 
variably feeling  that  the  greatest  danger  of  his  work 
lies  in  his  liability  of  receiving  a  shock  from  the 
higli-tension  conductors.  Not  until  he  has  had  ex- 
perience with  accidents  of  an  electrical  nature  does 
he  learn  that  it  is  the  danger  of  being  burned  that 
he  has  to  fear  more  than  the  danger  of  shock.  My 
own  experience,  and  I  think  it  will  be  checked  by 
the  large  majority  of  those  in  a  position  to  know, 
has  been  that  the  number  of  electrical  accidents 
in  which  the  victim  has  been  injured  by  burning  is 
incomparably  greater  than  the  number  from  shock. 
The  graduate  has  learned  how  to  make  accurate 
measurements  of  power.  He  finds  after  he  has  been 
"up  against  it,"  that  it  is  easier  to  measure  power 
accurately  than  it  is  to  persuade  the  customer  that 
his   power   is   being  accurately   measured. 

The  man  fresh  from  the  college  laboratory  enters 
his  practical  duties  with  the  idea  that  rubber  is 
one  of  the  best  insulators  that  exists.  It  is  not 
until  he  has  seen  rubber  insulation  break  down  in 
the  most  unaccountable  manner  that  he  finds  that 
rubber  as  a  high-tension  insulator  is  extremely 
treacherous.  The  deterioration  of  rubber  insulation 
is  probably  due  to  chemical  reactions  on  the  rubber 
induced  by  the  brush  discharges,  which  are  in  turn 
caused  by  the  high  voltage   of  the  conductor. 

The  newly  made  graduate  usuallv  has  a  high 
opinion  of  efficiency  and'  can  calculate  the  economy 
of  a  transmission  to  an  excessively  small  fraction. 
When  he  becomes  responsible  for  the  operation  of 
a  transmission  line,  however,  it  does  not  take  him 
long  to  find  out  that  efficiency  is  a  vanishing  quan- 
tity when  compared  to  continuity  of  operation,  and 
that  economy  is  not  to  be  considered  as  being  in 
the    same   class   as  good   service. 

The  technical  graduate,  in  short,  may  have  knowl- 
edge a   plenty,  but  his  wisdom  is  to  come. 

It  is  far  from  my  thoughts  to  cast  any  slur  upon 
the  technical  graduate.  I  look  back  upon  my  own 
course  in  electrical  engineering  and  feel  that  it  is 
the  most  valuable  asset  I  ever  possessed.  The  tech- 
nical course  is  the  best  of  foundations,  but  it  is 
only  a  foundation.  The  end  of  the  college  course 
is  rightly  called  "conunencement."  The  great  ad- 
vantage of  the  technical  education  is  that  it  gives 
the  man  proper  equipment  for  overcoming  the  dif- 
ficulties with  which  his  experience  is  bound  to  bring 
him  into  contact.  It  gives  him,  as  nothing  else  will, 
the  power  of  initiative — that  most  valuable  quality 
that  a  high-tension  engineer  can  possess^  There  is 
nothing  like  the  college  education  to  equip  a  man 
for  making  every  accident  a  lesson  in  "how  not  to 
do  it,"  and  every  failure  a  stepping  stone  to  suc- 
cess. 

Take,  for  instance,  the  recent  accident  to  the 
Niagara  plant,  in  which  a  fire  destroyed  the  cables 
on  the  bridge  connecting  the  power  house  with  the 
transformer  house.  The  lesson  to  be  drawn  from 
this  accident — so  plain  that  he  who  runs  may  read — 
is  that  where  many  cables  are  run  together,  extreme 
precaution  should  be  taken  to  protect  against  dan- 
ger of  fire.  Before  the  occurrence  of  this  fire  there 
was  little  suspicion  that  the  insulation  of  cables 
when  lead  covered  or  protected  by  fireproof  braid — 
as  was  the  case  at  Niagara — is  sufiicicnt  to  maintain 
so  fierce  a  blaze  without  the  aid  of  some  other  com- 
bustible besides  the  insulation.  One  accident  of  this 
kind  should  suffice,  not  only  for  the  Niagara  Falls 
people,  but  also  for  any  others  who  have  occasion 
to  run   many  cables  together. 

The  art  of  long-distance  .electric  transmission  as 
it  c-xists  (0-day  is  llic  result  of  the  accumulated 
experience  of  all  those  who  have  had  to  do  with 
transmission   work.     And   the  process  of  accumula- 

I.  Paper  read  before  the  Canadian  Electrical  Association  at 
Toronto  on  June  10,  1903. 
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tion  is  still  going  on.  Those  men  who  to-day  are 
designing  and  operating  transmission  plants  are  the 
molders  of  the  art.  Their  expedients  for  improv- 
ing service  or  reliability  or  for  cheapening  cost  are 
noted,  and  when  snceessfnl  have  their  influence  on 
future   installations. 

The  experiences  of  to-day  are  incorporated  into 
the  text-books  of  to-morrow.  But,  although  the 
result  of  experience  may  be  taught  to  the  college 
student — allowing  always  for  a  considerable  angle 
of  lag — the  college  curriculum  can  never  become  the 
substitute    for    the    school    of   experience. 

The  high-tension  engineer  no  less  than  the  man 
in  any  other  department  of  human  endeavor  may 
find  in  failure  the  way  to  better  things.  It  was 
Roosevelt  the  Strenuous  who  gave  expression  to 
the  sentiment  that  absence  of  failure  acconipanied 
only  lack  of  effort.  "The  uses  of  adversity  are 
sweet."  and  the  engineer  ma>-  well  heed  the  \\ords 
that  Shakespeare  puts  into  the  mouth  of  the  Duke, 
who,  exiled  to  the  forests  of  Arden,  finds  "tongues 
in  trees,  books  in  running  brooks,  sermons  in 
stones,    and   good   in    everything." 


offers  no  difficulty,  so  that  the  patient  may  treat 
his  eyes  at  home  without  the  presence  of  the  phy- 
sician, which  is  of  great  value  in  cases  of  inflamma- 
tion of  the  eyes  were  violent  pains  set  in  during 
the  night.  In  nearly  all  cases  pain  disappears  al- 
most instantaneously  and  ceases  for  a  long  while. 


Electrical   Ventilating    Equipment   for  a 
Turkish  Cruiser. 

The  recent  disturbances  in  the  Orient  have  di- 
rected much  attention  to  the  fighting  resources  of 
the  Turkish  government.  While  the  Turkish  army 
appears  to  be  courageous  and  fairly  well  equipped 
and  drilled,  it  is  a  matter  of  common  knowledge 
that    the    Turkish    navy    is    practically    non-existent, 


fan  will  supply  3,690  cubic  feet  at  one-ounce  pres- 
sure at  660  revolutions,  and  1V2  ounces  at  808  revo- 
lutions. The  four  Monogram  fans  can  supply  2,110 
cubic  feet  of  air  at  one-ounce  pressure  running  at 
822  revolutions  per  minute,  or  at  1V2  ounces  when 
running  at  1,030  revolutions  per  minute.  The  en- 
tire ventilating  equipment  was  furnished  by  the 
B.    F.    Sturtevant    Company   of   Boston. 


A  Load  of  Electric-railway  Ties. 

The  accompanying  illustration  gives  an  indication 
of  one  effect  of  the  present  electric-railway  era  on 
the  lumber'  industry  not  often  considered.  It  shows 
one  order  filled  by  the  Maltby  Lumber  Company  of 
Bay   City,    IMich.,    for   ties   for   an    electric   railway. 


The  Heating  Value  of  Some  Coals  Sold 

In  Nebraska.' 

By   C.   R.   Richards. 

The  extension  of  our  knowledge  of  the  calorific 
value  of  fuels  is  of  importance,  and  much  has  been 
published  on  the  subject.  There  is  relatively  little 
published  data  regarding  the  fuel  value  of  the  coals 
sold  in  Nebraska,  and  in  igoo  the  writer  suggested 
the  desirability  of  an  investigation  of  the  subject 
to  Mr.  A.  J.  Collett,  who  thereupon  undertook  the 
work  as  a  thesis  for  the  degree  of  bachelor  of  science 
in  mechanical  engineering.  That  the  data  thus  se- 
cured may  be  more  directly  available,  it  seems  de- 
sirable  to   give    a    summary   of   these   tests. 

-V  proximate  analysis  of  each  sample  of  coal  was 
made,  and  the  heating  value  was  found  by  means 
of  a  Carpenter  coal  calorimeter.  Lack  of  time  pre- 
vented more  than  one  determination  for  each  coal, 
which  is  to  be  regretted,  as  greater  accuracy  would 
have  resulted  by  taking  the  average  of  several  de- 
terminations. However,  it  is  believed  that  the  re- 
sults secured  are  in  most  cases  reasonably  exact, 
and  they  may  be  of  use  to  those  wdio  have  to  do 
with  coal  in  this  state.  Many  of  the  samples  tested 
were  sent  to  us  directly  from  the  mines,  but  in  a 
number  of  cases  we  were  compelled  to  secure  sam- 
ples from  local  dealers. 

Ultimately,  the  writer  hopes  to  be  able  to  direct 
a  more  far-reaching  and  thorough  investigation  of 
this    important    subject. 

For  further  published  data  regarding  western  coals, 
see  bulletins  issued  by  the  Universities  of  Wyoming 
and  Missouri,  which  deal  with  the  heating  values 
of  the  coals  in  these  two  states,  and  the  fuel  tables 
in    Poole's    "The   Calorific   Value   of   Fuels." 

Heating  Value  of  So.me 


A    LOAD    OF    ELECTRIC-RAILWAY    TIES. 


•  the  few  vessels  in  commission  being  old  and  out  of 
repair.  However,  the  sultan  is  taking  active  steps 
to  remedy  this  deficiency,  and  the  shipbuilding  firm 
of  Cramp  &  Sons  of  Philadelphia  is  now  building 
for  the  Ottoman  Empire  a  large  cruiser  to  be  named 
the  Medjidia.  This  vessel  will  embody  the  latest 
improvements  in  naval  construction  and  will  be  an 
effective  fighting  machine  in  every  way.  One  feature 
which  has  been  looked  after  with  particular  care  is 
the  ventilation,  which  is  of  very  great  importance 
in  a  vessel  serving  in  tropical  or  sub-tropical  waters. 
Nine  electrically  driven  centrifugal  fans  are  pro- 
vided to  ventilate  the  ship.  Fan  No.  i  is  a  40-inch 
steel-plate  "exhauster"  which   will  supply  air   above 

Coals  Sold  in  Nebraska. 


1  he  fiat  cars  shown  in  the  picture  are  loaded  with 
over  5,000  ties,  and  the  filling  of  the  order  recently 
took  II  hours'  work  at  one  of  the  company's  tie 
yards.  Ties  for  standard-gauge  railroads  are  usually 
about  eight  feet  long,  six  or  seven  inches  thick  and 
eight  or  nine  inches  wide.  Oak,  pine  and  cedar 
timber  is  used  for  ties,  and  a  single  oak  tie  weighs 
from  140  to  185  pounds.  If  the  ratio  of  one  tie 
to  two  feet  of  track  be  taken,  the  carload  of  ties 
shown  in  the  picture  would  scarcely  suffice  for  two 
miles  of  single  track.  The  tie  consumption  of  in- 
terurban  railways  30,  50  or  100  miles  long  can  there- 
fore be  appreciated. 


Name  of  Coal. 


Wyoming  Coal. 

Hanna 

Piedmont 

Reck  Springs 

Sheridan    

Glen  Rock 

Iowa  Coal. 

Cleveland 

Cincinnati 

Hiteman 

Iowa  Steam 

Walnut  Block 

Smoky  Hollow 

Missouri   Coal. 

Bevier  No.  8 

Lexington 

Mendoia 

Rich  Hill 

Kansas  Coal. 

Pittsburg 

Wier  City  No.  5. 

Wier  City  No.  i 

Colorado  Coal. 

Brookside  Canon 

Excelsior 

Rockvale  Canon 

Illinois  Coal. 

Spring  Valley.. ; 

Ohio   Coal. 
Jackson 


Hanna 

Piedmont 

Rock  Springs. 

Sheridan 

Glen  Rock 


Lucas  

Cincinnati.. 

Tyrone 

Beacon 

Centerville. 
Avery 


Bevier 

Lexington. 
Mendota... 
Rich  Hill  . 


Pittsburg — 
Wier  City... 
Wier  City. 


Brookside  Canon.. 

Picton 

Rockvale  Canon. . 


Spring  Valley. 
Jackson 


Proximate    Analysis. 


45-125 
54.08 
58.91 
45.28 
44  79 

42.  r2 
40.03 
44.69 
38.9 
46.64 
51-33 

47.03 
38.51 
42.29 
52.54 

60. 32 
57.17 
58.41 

56.73 
57.26 
53-94 

52.99 

57.11 


Volatile 
Matter. 


43.41 
39.71 
35-5 
33-41 
33.81 

39.76 
26.58 
37-63 
35-64 
37-77 
39.02 

33.23 
43.00 
41.69 
32.06 

28.60 
33-77 
33.54 

32.29 
33.72 
34-52 

36-33 

32-9° 


5-or 
3-76 
3-82 
18.01 
t6.  19 

6.64 
23.99 
4-92 
4.09 
5-52 
6. 29 

10.45 
12.3 
10.52 
6.46 

3.26 
2.70 
2.08 

5-78 
1.99 
9-94 

7-07 

9.08 


6-45 
2-45 
1.77 
3-3 
5-21 

It. 48 
9.  [3 
12.76 
20.37 
10.07 
4-35 

9-29 
6.19 
5.50 
8  94 

7.82 
6.36 
5-97 

5.20 
7-03 
1 .60 

3.62 

I  72 


Healing  Value  (B.T.U.). 


Per  Pound 
Dry  Coal. 


9739 
11333 
12771 
11273 
10601 

10255 
13068 
9943 
9975 
11131 
10841 

J0982 
10256 
10403 
10649 


T20O6 
II559 

9747 
II782 
10494 

13586 


Per  Puund 
of  Com- 
bustible. 


10449 
11631 
13012 
1 1827 
11305 

11704 

15157  (?) 

12166 

12718 

1245S 

11994 

I2I3t 
1 103 1 
1 1088 
11776 

12656 

12867 
12308 

I03II 
12692 
I06D3 

I4I4I 

I2I97 


Speed  of   Electric  Cars. 

The  Middleboro  (Mass.)  selectmen  recently  re- 
quested the  state  railroad  commissioners  to  approve 
their  speed  regulations  authorizing  a  speed  of  20 
miles  an  hour  for  electric  cars  ,on  certain  streets 
in  that  town.  The  commissioners  have  ruled  that 
15  miles  an  hour  is  the  limit  of  speed  that  must  be 
allowed  to  electric  cars  on  highways  in  Massachu- 
setts. The  commissioners  suggest  that  no  single- 
truck  car  shall  be  operated  at  a  rate  of  speed  ex- 
ceeding 15  miles  an  hour;  that  the  speed  of  cars 
must  be  reduced  in  approaching  any  public  or  private 
way  so  that  it  can  be  stopped  immediately :  that 
speed  must  be  reduced  in  rounding  curves  ;  that  be- 
fore taking  a  heavy  descending  grade,  the  speed  must 
be  so  reduced  as  to  test  the  working  of  the  brakes  ; 
and  that  speed  must  be  reduced  to  meet  existing 
conditions  when  the  railway  lies  in  a  highway  and 
close  to  a  narrow,,  traveled  road,  allowing  a  common 
right  to   the   use  of  the   road. 


Eye  Diseases  Treated  by  Electricity. 

According  to  the  statement  of  a  German  special- 
ist, there  is  no  doubt  of  the  sedative  effects  of  elec- 
tricity upon  a  diseased  eye,  particularly  in  cases  of 
inflammation.  A  great  advantage  is  offered  by  the 
treatment  being  simple  and  not  at  all  disagreeable. 
In  order  not  to  make  the  patient  afraid  of  the  action 
of  the  electrical  current,  the  physician  .uses  the 
"faradaic  hand."  For  this  purpose  the  operator 
touches  with  one  of  his  hands  the  diseased  eye, 
while  the  other  hand  holds  one  electrode  and  the 
patient  the  other  one  of  the  apparatus.  Except  a 
prickling  feeling  in  the  hand  which  clasps  the  elec- 
trode, the  patient  does  not  feel  anything.  The  elec- 
trical current  can,  in  case  of  necessity,  be  brought 
in  direct  contact  with  the  eye  by  a  compress.  The 
patient  can  also  in  this  way  regulate  the  current 
according  to  his  liking.  The  whole  affair,  including 
the  fixing  of  the  electrode  (compress)   upon  the  eye, 

I.  From  The  Blue  Print,  the  organ  of  the  Engineering  Society 
of  the  University  of  Nebraska. 


the  protected  deck,  forward,  while  No.  2  of  the 
same  size  will  supply  air  below  the  protected  deck 
forward.  Fan  No.  3  is  an  exact  duplicate  of  fan 
No.  I  and  will  supply  air  between  frames  65  and 
66  aft.  No.  4,  of  the  same  size,  will  furnish  air  aft 
of  frame  66.  No.  5,  which  is  a  50-inch  steel-plate 
"exhauster"  will  supply  air  to  the  dynamo  and 
evaporating  rooms.  No.  6,  a  Monogram  "ex- 
hauster" having  a  cast-iron  housing,  will  supply 
air  to  the  crew's  quarters  between  frames  10  and 
24.  This  fan  is  bolted  to  the  ceiling  and  is  driven 
by  an  electric  motor  supported  on  the  side  of  the 
fan.  Fan  No.  7,  which  furnishes  air  to  the  crew's 
quarters  between  frames  24  and  34  is  similar  to 
fan  No.  2.  Fan  No.  8  for  the  crew's  quarters  be- 
tween frames  34  and  35  is  a  duplicate  of  fan  No.  6. 
and  No.  9,  of  the  same  size  and  character,  furnishes 
air  to  the  officers'  quarters  between  frames  55  and 
83.  The  40-inch  fans  are  capable  of  supplying  4,260 
cubic  feet  of  air  at  one-ounce  pressure  when  run- 
ning at  822  revolutions  per  minute  and  1%  ounces 
•yvhen    running    at    1,010    revolutions.      The    50-inch 


A  Dividend  Before  Operation. 

Within  a  short  time  the  property  of  the  Northern 
Texas  Traction  Company  will  be  turned  over  to 
the  company  by  the  syndicate  which  built  it.  The 
owners  of  the  property  are  mostly  Cleveland  inen, 
writes  an  Ohio  correspondent  of  the  Western  Elec- 
trician. They  will  have  the  unique  distinction  of 
having  a  dividend  ready  for  the  stockholders  about 
the  time  the  property  is  turned  over  to  the  com- 
pany— something  rarely  done.  In  all  probability 
there  will  be  about  $500,000  in  treasury  stock  issued 
to  be  offered  to  the  original  underwriters  at  25. 
This  will  provide  funds  for  the  extension  of  the 
system  in  Fort  Worth  and  improvements  in  other 
ways.  A  few  days  ago  Boston  men  forfeited  $25,000 
on  an  option  to  the  company,  and  this  will  materially 
aid  in  the  payment  of  interest  on  the  bonds  already 
issued    and    the   dividend. 


Power  development  at  present  under  way  at  Spier 
Falls  on  the  Hudson  River  is  interesting  because  of 
the  large  dam  which  is  being  built  at  this  point. 
The  maximum  section  of  this  dam  will  be  154  feet 
in  height,  and  since  at  times  of  high  water  the  flow 
of  the  river  is  from  40,000  to  50,000  cubic  feet  per 
second  temporary  works  of  great  magnitude  are  re- 
quired. Forty  thousand  horsepower  may  be  devel- 
oped the  year  round. 
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BOOK  TABLE. 

Notes  on  Track  Construction  and  Maintenance. 
By  W  M.  Camp.  Published  by  the  author,  Chi- 
cago. 1903.  Pp.  (6%  by  9%  inches),  1,214,  with 
620  ilhistrations.  Price,  $3.00. 
This  large  volume,  of  over  1,200  pages,  imparts 
information  on  railroad-track  construction  and 
maintenance  for  the  benefit  of  the  practical  man. 
The  exhaustive  manner  in  which  the  many  subjects 
are  treated  and  the  numerous  illustrations  of 
track,  materials,  tools  and  structures  neces- 
sarily make  the  book  somewhat  bulky.  The  work 
has  been  written  for  all  who  have  to  da  w'lth  track 
construction  or  maintenance.  The  descriptive  mat- 
ter and  illustrations  treat  of  work,  methods  and 
appliances  in  actual  service  and  the  discussions  are 
based  upon  experience.  Special  attention  has  been 
paid  to  cost  and  other  data  of  track  work,  and  par- 
ticularly to  modern  labor-saving  machinery  in  track 
construction.  The  whole  is  a  monument  to  the  pa- 
tience and  skill  of  the  author,  and  should  be  of 
value  among  others,  to  designers  and  operators  of 
and  contractors  for  interurban  electric  railways. 
Design  of  Dynamos.  By  Silvanus  P.  Thompson, 
D  Sc  F  R  S  New  York:  Spon  &  Chamber- 
lain. 1903-  Pp.  (5%  by  nine  inches)  253.  with 
92  illustrations  and  eight  plates.  Price,  ?3.S0. 
Professor  Thompson  has  prepared  this  work 
primarily  for  his  own  students,  but  it  will  be  found 
of  principal  value  to  the  student  or  the  designer. 
Only  direct-current  machinery  is  considered,  and  the 
various  calculations  and  explanations  are  given  in 
the  clear  and  natural  style  for  which  the  author  is 
noted.  Dynamo  designing  as  an  art  is  considered 
at  the  beginning  of  the  book,  and  following  is  a 
treatise  on  magnetic  calculation  as  applied  to  dynamo 
design.  Some  very  useful  charts  are  included  in 
this  chapter  and  a  good  deal  of  information  is  given 
which  is  of  value.  The  excitation  required  for  a 
magnetic  circuit  is  calculated  in  ampere-turns  per 
inch  of  length.  This  chapter,  however,  contains 
some  typographical  inaccuracies  and  explains  some 
methods  which  might  reasonably  be  questioned  as 
to    their    usefulness    and    consistency. 

Chapter  III.  takes  up  copper  calculation  and  coil 
windings  and  forms  an  excellent  section,  as  does  also 
the  next  chapter  on  insulating  materials  and  then- 
properties.  Other  chapters  follow  on  armature-wind- 
ing schemes,  estimation  of  losses,  heating  and  pres- 
sure drop,  and  design  of  direct-current  dynamos. 
Some  noteworthy  examples  of  dynamo  design  are 
mentioned  in  the  last  chapter.  In  appendices  are 
given  tables  of  wire  gauges  and  a  comprehensive 
schedule  for  the  design  of  direct-current  generators. 
As  a  whole,  the  treatise  is  a  very  valuable  one,  but 
the  fact  that  some  careless  errors  have  been  allowed 
to  creep   in  is  to  be   regretted. 

Keys  for  the  Practical  Electrical  Worker  of 
the  U  S.  a.  By  F.  J.  Robinson.  921  Fourteenth 
Street,  Denver,  Colo.  1902.  Pp.  (5%  by  7% 
inches)  195,  with  illustrations  and  tables. 
This  book  is  made  up  almost  wholly  of  diagrams 
of  electrical  circuits  and  connections,  and  but  little 
explanatory  matter  accompanies  them,  it  being  as- 
sumed that  the  electrical  and  mechanical  features  of 
the  work  are  understood.  The  idea  of  the  compiler 
is  that  the  diagrams  and  matter  shall  serve  merely 
as  reference  keys  for  the  practical  worker.  Connec- 
tions for  alternating-current  machines  are  first  pre- 
sented and  these  are  followed  by  alternating-current 
switchboards  and  motors,  recording  wattmeters,  al- 
ternating-current series  arc-lighting  systems  and 
transformers.  Some  tables  for  light  and  power  wir- 
ing and  dimensions  and  resistances  of  wire  are  then 
given  as  well  as  tables  of  current  for  incandescent 
lamps,  carrying  capacities,  vohs  loss  at  different 
drops,  amperes  per  motor,  dimensions  of  fuse  tubes, 
cedar  poles,  pole-line  data,  sizes  of  chimneys,  values 
of  American  .  coils  and  data  of  boilers.  The  com- 
piler gives  some  general  wiring  formulas  with  ex- 
amples of  their  application  by  Horatio  A.  Foster, 
which  will  be  found  of  much  value  for  reference.  ■ 
Under  the  head  of  "Miscellaneous"  are  given  defini- 
tions of  electrical  units,  general  formulas  for  light 
and  power  wiring  and  a  table  of  data  on  iron,  steel 
and  copper  wires.  The  remainder  of  the  book  is 
principally  devoted  to  direct-current  diagrams,^  be- 
ginning with  different  systems  of  wiring  for  light, 
power,  bells,  etc.,  and  continuing  with  connections 
for  direct-current  generators  and  motors,  switch- 
boards, series  arc-lighting  systems,  rheostats  and 
controllers.  Lightning  arresters  for  both  alternat- 
ing and  direct-current  systems  are  shown  in  a  few 
diagrams.  The  book  closes  with  drawings  of  con- 
:,nections  of  various  telephone  and  telegraph  systems, 
two  pages  being  devoted  to  the  Morse  code  and 
alphabet.  A  short  index  refers  to  the  general  classi- 
fication of  the  diagrams  and  other  matter.  Most 
of  the  drawings  are  plain  and  self-explanatory,  but 
they  do  not  give  evidence  of  much  original  work. 
Practically  all  of  them  have  been  taken  from  the 
iniblications  of  well-known  electrical  manufacturers. 
i)ut  nevertheless  they  are  standard  drawings  and 
form  for  the  practical  engineer  and  electrician  a 
bandy,  compact  and  comprehensive  reference  book. 
The  book  is  bound  neatly  in   flexible  leather. 


CORRESPONDENCE. 


A  franchise  has  been  granted  to  W.  B.  Head  for 
the  installation  of  an  electric-light  plant  at  Grand- 
view,  Texas. 


London  Letter. 

London,  June  20. — The  Central  London  Railway 
has  now  a  large  number  of  multiple-unit  trains  run- 
ning on  its  lines  in  substitution  of  the  locomotives 
hitherto  in  operation.  As  will  be  remembered,  this 
system  of  control  has  been  adopted  in  deference  to 
a  report  by  Lord  Rayleigh's  committee,  which  in- 
vestigated the  causes  of  vibration  of  that  line.  The 
new  trains  consist  of  seven  carriages — a  motor 
coach  at  each  end  and  five  trailer  cars.  It  is  found 
that  with  these  trains  the  vibration  practically  dis- 
appears. 

The  London  County  Council,  which  has  made  a 
great  success  of  its  halfpenny  tramway  fares, 
which  it  began  on  the  old  system  of  horse  tramways, 
has  been  met  with  a  somewhat  serious  difficulty 
since  the  introduction  of  the  electric  cars  at  a  higher 
speed  and  with  a  larger  seating  capacity.  It  has 
been  found  that  a  conductor  cannot  collect  all  the 
fares  before  the  first  halfpenny  distance  is  reached, 
and  the  difficulty  has  had  to  be  got  over  by  placing 
two  conductors  on  each  car  for  the  more  busy  sec- 
tions of  the  tramways.  An  interesting  fact  may  be 
noted  in  connection  with  these  conduit  lines.  Many 
opponents  of  the  electric  tramways  have  been  pre- 
dicting terrible  disasters  to  the  conduits  when 
heavy  rains  set  in.  London  was  visited  by  the  heavi- 
est and  most  persistent  downfall  of  rain  for  many 
years,  it  having  rained  incessantly  for  over  50  hours, 
yet  throughout  the  whole  of  this  trying  time  the 
cars  were  operated  unceasingly,  the  system  of  drain- 
age   adopted   having   worked   splendidly. 

The  Marylebone  Electric  Lighting  Arbitration,  of 
which  I  have  given  previously  the  outline,  will  be 
an  oliject-lesson  for  many  years  to  come  to  mu- 
nicipalities that  wish  to  cheat  limited-liability  com- 
panies out  of  their  legitimate  profits.  The  award  of 
the  arbitrators  was  that  the  local  authorjty  should 
pay  nearly  $6,000,000  for  that  portion  of  the  central- 
station  company's  undertaking  within  its  area.  Uii 
to  the  present  considerable  difiiculty  has  been  ex- 
perienced in  securing  the  necessary  money,  and  the 
company  is  •  now  applying  to  the  courts  for  an  en- 
forcement of  the  arbitration  award.  The  local  au- 
thority has  also  to  pay  some  $50,000  toward  the  cost 
of  the  arbitration.  The  company  has  been  working 
the  undertaking  in  dispute  since  December  31st  last, 
the  date  at  wdiich  it  should  have  been  acquired  by 
the  corporation,  and  dispute  is  certain  to  arise 
apropos   of   this. 

Another  Postoffice  telephone  exchange  has  now 
been   opened,   having  a  capacity   of  400  subscribers. 

The  months  of  June  and  July  will  be  busy  ones 
for  the  reading  and  discussion  of  scientific  papers. 
The  engineering  conference,  convened  by  the  Insti- 
tution of  Civil  Engineers,  began  on  the  17th,  and 
the  programme  includes  a  number  of  electrical  topics. 
Then  follow  in  quick  succession  a  three-day  meet- 
ing of  municipal  electrical  engineers,  and  another 
of  tramway   managers. 

The  municipal  telephone  service  of  the  Swansea 
Corporation  will  very  shortly  be  put  into  operation. 

I  mentioned  a  short  time  ago  the  agreement 
reached  between  the  North  Metropolitan  Electric 
Power  Company  and  the  Willesden  Urban  District 
Council,  whereby  the  former  agreed  to  take  over 
from  the  latter  its  incompleted  generating  station, 
the  terms  being  set  forth  in  my  previous  note.  In 
fulfillment  of  this  agreement,  the  company  is  ap- 
plying to  Parliament  to  put  the  seal  upon  the  bar- 
gain, which  cannot,  however,  take  place  for  12 
months.  W. 

New  York  Notes. 

New  York,  June  27. — An  opinion  rendered  by 
Justice  Davy  in  the  Supreme  Court  of  this  state 
calls  attention  to  the  fact  that,  under  the  trans- 
portation-corporation law,  the  person  to  whom  a 
telegram  is  addressed  has  no  recourse  against  a 
company  engaged  in  the  telegraph  business  for  loss 
or  damage  resulting  to  him  from  failure  to  trans- 
mit or  deliver  the  message.  Messages  are  very  apt 
to  have  a  great  deal  more  importance  for  the  in- 
tended recipient  than  for  the  sender.  For  this  rea- 
son, the  judge  thinks  that  the  right  to  recover  in 
damages  against  the  company  for  any  negligence 
in  the  discharge  of  its  functions  as  a  common  car- 
rier should  belong  to  whoever  can  show  loss  or 
damage    in    consequence. 

The  permission  granted  by  the  state  railroad  com- 
missioners to  the  Port  Chester  Electric  Railroad 
Company  for  a  third-rail  electric  railroad  from  the 
Harlem  River  through  Westchester  County  to  Port 
Chester  has  been  sustained  by  the  Court  of  Appeals. 
When  completed  the  new  line  will  connect  with 
the   subway  and  the   elevated   railroad. 

The  Union  Railway  Company  of  New  York  City 
is  building  three  new  sub-stations  in  the  vicinity  of 
New  York,  one  at  West  Farms,  one  at  Mount  Ver- 
non, and  the  other  at  Yonkers,  all  of  which  are  to 
be  equipped  with  Westinghouse  apparatus.  These 
sub-stations  will  be  operated  by  the  very  large  power 
station  at  Kingsbridgc,  which  is  owned  by  the  In- 
terurban  Street   Railway   Company. 

During  the  trial  races  of  the  two  Shamrocks  and 
throughout  his  stay  in  American  water.  Sir  Thomas 
Liplon  will  be  kept  in  touch  with  the  De  Forest 
space-telegraph  stations  around  New  York  by  the 
Dc  Forest  wireless  system,  which  has  been  placed 
on  his  private  steam  vacht  Erin.  The  complete  ap- 
paratus was  shipped  from  New  York  six  weeks  ago 


and  installed  on  the  yacht  at  Gonrock,  Scotland, 
just  prior  to  her  westward  trip  convoying  the  Chal- 
lenger, Shamrock  III.,  and  her  consorts,  the  Sham- 
rock II.  and  the  ocean-going  tug  Cruiser.  H.  M. 
Horton  of  the  De  Forest  company  equipped  the  yacht 
with  the  wireless  and  operated  the  system  on  its 
trip  across.  A  handsome  teak-wood  cabin  was  built 
above  the  saloon  of  the  Erin,  just,  aloft  the  main- 
mast, and  Mr.  Fife,  designer  of  the  new  challenger, 
raised  a  special  topmast  and  yardarm,  giving  the 
unusual  height  for  such  a  craft  of  120  feet  above 
the  operating  cabin.  The  antenna  consists  of  five 
wires  of  No.  14  rubber-covered  stranded  wire,  six 
inches  apart,  and  strung  very  taut  from  the  roof 
insulator  to  yard  peak.  Notwithstanding  the  un- 
usually rough  voyage  across,  this  antenna  and  rigging 
stayed  aloft  without  damage.  Among  the  first  mes- 
sages exchanged  was  the  following  cable  from  Cap- 
tain Matthews  to  Sir  Thomas :  "Fleet  arrives 
safely  Sandy  Hook  to-morrow  at  6  a.  m.  Experienced 
rough  weather  during  voyage.  Shamrock  all  right. 
The  De  Forest  wireless  worked  well  100  miles. 
Matthews." 

The  quarterly  report  for  the  period  ended  March 
31st  of  the  Interurban  Street  Railway  Company,  the 
guarantor  of  the  Metropolitan's  seven  per  cent,  divi- 
dend, has  been  made  public  and  is  not  regarded 
as  particularly  inspiring,  showing  a  deficit  of  $285,- 
596.  The  figures  follow :  Gross  earnings,  $3,573,- 
469;  expenses,  $1,835,805:  net  earnings,  $1,737,664; 
other  income,  $151,336:  total  income.  $1,889,000; 
charges.  $2,174,596;  deficit,  $285,596;  cash  on  hand, 
$599,026:    profit    and    loss    (deficiency),    $341,395. 

Officials  of  the  Interurban  Street  Railway  Com- 
pany announce  that  arrangements  are  nearly  com- 
plete for  the  opening  of  40  or  50  new  transfer  sta- 
tions on  the  surface  lines  in  Manhattan.  These,  it 
is  said,  will  permit  a  free  exchange  of  passengers 
between  the  Metropolitan  and  Third  Avenue  systems 
and  will  include  every  important  point  of  inter- 
section. O. 


New  England  News. 

Boston,  June  27. — The  city  of  Everett,  Mass.,  has 
made  a  contract  with  the  Maiden  Electric  Light 
Company,  by  which  the  company  will  increase  the 
candlepower  of  the  arc  lamps  from  1,200  to  2,000 
for  $90  a  year  a  lamp,  the  same  price  as  last  year, 
with  free  lights  for  the  police  station  and  City  Hall 
and   partially   for   the   new   armory. 

Governor  Chamberlain  of  Connecticut  has  signed 
the  resolution  incorporating  the  Naugatuck  Valley 
Electric  Railway  Company  which  expects  to  make 
an  electric-railway  connection  between  Waterbury 
and  Ansonia,  Derbv,  New  Haven  and  Bridgeport, 
forming  a  continuous  line  through  the  southern  half 
of  the  Naugatuck  Valley.  The  company  has  an 
authorized  capital  of  $1,000,000.  It  is  probable  that 
it  will  be  controlled  by  the  Connecticut  Railway  and 
Li.ghting  Company.  ;;i    . 

An  additional  engine  of  2,000  horsepower  has  BSBh 
installed  at  the  Berlin  (Conn.)  power  plant  of  the 
New  York,  New  Haven  and  Hartford  Railroad  Com- 
pany, to  furnish  power  for  the  company's  third-rail 
system. 

The  Manchester  (N.  H.)  Traction,  Light  and 
Power  Company  is  to  increase  its  capital  stock  to  the 
amount  -  of  $550,000,  making  $2,200,000  the  total. 
The  proceeds  of  the  increase  are  to  be  used  for  im- 
provements, new  equipment,  and  the  development 
of  the  Gavin  Fall  waterpower. 

The  Superior  Court  of  New  Haven  County,  Conn., 
has  issued  an  order  stating  that  public  necessity  and 
convenience  require  the  building  of  the  proposed 
electric  railway  between  the  center  of  the  town  of 
Wallingford  and  Montowese  in  North  Haven.  The 
building  of  this  line  would  complete  a  continuous 
electric  railway  between  New  Haven,  Conn.,  and 
Springfield,  Mass. — practically  the  last  link  of  the 
New  York  and  Boston  through  line. 

As  a  result  of  a  conference  between  the  mayor 
of  Quincy,  Mass.,  and  the  local  electric-light  com- 
pany, the  latter  agreed  to  light  the  streets  for  $71 
a  year  for  each  arc  light  and  $17.50  a  year  for  each 
incandescent  light,  a  reduction  of  six  per  cent,  com- 
pared with  the  prices  paid  by  the  city  under  the 
contract  which  expired  on  June  ist,  since  which 
time  the  city  has  not  had  any  electric  lights  in 
its  streets.  'The  company  has  agreed  to  a  four  per 
cent,  increase  of  the  number  of  nights  on  which 
current  is  to  be  turned  on.  The  City  Council  de- 
manded a  reduction  of  10  per  cent,  in  the  price,  so 
the   agreement   is   a   compromise. 

The  Boston  and  Worcester  Street  Railway  Com- 
pany has  petitioned  for  authority  to  issue  4V2  per 
cent,  bonds  running  20  years  and  amounting  to 
$1,000,000,  and  stock  amounting  to  $250,000,  the  pro- 
ceeds to  be  used  in  building  and  equipping  its  elec- 
tric  railway. 

There  were  six  proposals  for  electrical  construc- 
tion at  the  Boston  House  of  Correction.  Deer  Island. 
Edwin  C.  Lewis  offered  to  do  the  work  for  $23,336. 
This  was  the  lowest  price,  and  he  will  probably 
obtain  the  contract.  B. 


Southern  Developments. 

Charlotte,  N.  C.  June  27.— It  is  reported  that 
George  W.  Vanderbilt  will  build  a  model  manu- 
facturing town  between  Hcndersonville  and  Brevard, 
N.  C.  with  complete  systems  of  electric  lights, 
healing,  power  and   water. 

Twenty-five  thousand  horsepower  is   being  devel- 
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oped  from  the  Ocmtilgee  River,  near  Macon,  Ga., 
to  secure  power  for  generating  electricity  for  Macon 
and  other  towns.  The  cost  will  be  about  half  a 
million  dollars.  Henry  Hoene  of  Macon  is  said  to 
bo  interested. 

The  Georgia  Railway  and  Electric  Company  has 
absorbed  the  Atlanta  Gas  Light  Company  by  ex- 
changing a  part  of  its  stock  for  that  of  the  latter. 
.■Vn  equal  amount  of  tlie  preferred  and  common 
slock  of  the  Gas  Light  Company  is  retired,  and  its 
owners  will  be  issued  stock  of  the  Georgia  Railway 
and  Electric  Company.  There  will  be  no  consolida- 
tion, however. 

The  sum  of  $i,oco  has  been  donated  to  Guilford 
College  at  Guilford  College,  N.  C,  for  the  erection 
of  an   electric-lighting  plant. 

The  Catawba  Water  Power  Company  of  Rock 
Hill,  S.  C,  has  increased  its  capital  stock  from 
$250,000   to   $650,000. 

Douglas  C.  Bell  lias  recently  bought  the  plant  of 
the  Citizens'  Light  and  Transit  Company  of  Pine 
Bluff.  .-Vrk.,  the  consideration  being  $15,000.  Charles 
Seiiyard  was  the  former  owner. 

.-\.  B.  Coryell,  superintendent  of  the  Huntsville 
(.•\la.)  Electric  Railway,  Light  and  Power  Com- 
pany announces  that  the  company  will  install  a  new 
$25,000  plant,  to  be  completed  within  six  months. 


West  Virginia  and  Kentucky. 

Lexington,  Ky.,  June  27. — The  Louisville  Railway 
Company  has  begun  the  work  of  building  conduits 
for  its  system  of  feed  wires  which  will  be  put  under- 
ground. It  will  be  perhaps  two  years  before  the 
work  is  completed,  but  only  a  short  time  until  some 
of  them  are  laid  and  the  poles  taken  down. 

Senator  Elkins  and  ex-Senator  Davies  of  West 
Virginia  are  interested  in  the  Kanawha  Light  and 
Power  Company,  just  incorporated,  which  will  build 
an  electric  road  from  Charleston  to  the  eastern  bor- 
der of  Kanawha  County  and  also  one  connecting 
Charleston  with  the  towns  on  the  Kanawha  River 
for  quite  a   distance. 

The  Bluegrass  Traction  Company  of  Lexington  has 
sold  $150,000  of  its  bonds  to  Harris  &  Co.  of  Chi- 
cago. The  company  is  constructing  a  line  between 
Lexington   and   Paris. 

H.  T.  Lee  of  Findlay,  Ohio,  is  interested  in  a 
plan  to  build  an  electric  line  between  Scottsville  and 
Bowling   Green,   Ky.,  a   distance   of  25   miles. 

The  Louisville  Railway  Company  is  said  to  be 
forming  plans  to  build  a  new  line  along  Oak  Street 
to   Parkland,  a  suburb  of  Louisville.  C. 


Texas  and  Mexico. 


.\ustin,  Texas,  June  25. — The  plant  of  the  Mon- 
terey Electric  Light  Company  at  Monterey,  Mexico, 
is  to  be  greatly  enlarged.  It  is  announced  that  about 
$150,000  Me.xican  money  will  be  expended  in  making 
the  contemplated  improvements.  In  addition  to 
doubling  the  capacity  of  the  plant,  negotiations  are 
now  pending  by  the  company  for  the  purchase  of 
the  gas  plant,  which  is  being  installed  at  Monterey 
by  R.  N.  Oakman,  who  holds  a  concession  for  the 
enterprise  from  the  Mexican  government.  If  this 
deal  is  consummated  the  gas  plant  will  be  operated 
in  connection  .with  the  electric-light  plant.  The 
company  is  also  considering  the  matter  of  furnishing 
electric  power  for  the  operation  of  the  street-railway 
systems   at    Monterey. 

.■\  considerable  stir  has  been  created  in  industrial 
circles  of  southeastern  Mexico  by  the  announcement 
that  the  electric-light  and  power  company  of  Me- 
rida,  Mexico,  which  operated  a  plant  costing  more 
than  $1,000,000,  has  gone  into  liquidation.  The  com- 
pany had  a  contract  covering  a  long  period  of  years 
for  furnishing  lights  and  power  for  the  city  of  Me- 
rida. 

.A  new  electric-light  plant  is  to  be  installed  at 
Sayula,  a  town  situated  in  the  state  of  Jalisco,  Mex- 
ico. It  has  been  exempted  from  all  municipal  and 
slate  taxes  for  a  period  of  years. 

A  project  is  on  foot  to  build  an  electric  interurban 
railway  between  El  Paso,  Texas,  and  the  town  of 
San  Elizario,  a  distance  of  22  miles.  George  Pence 
of   Ei    Paso   is   promoting  the   enterprise. 

Considerable  progress  has  been  made  in  the  pre- 
liminary arrangements  looking  to  building  an  elec- 
tric interurban  line  between  Houston,  Texas,  and 
Galveston,  a  distance  of  51  miles.  Applications  have 
been  made  to  the  city  councils  of  the  two  cities  for  the 
necessary  franchises  for  entrance  over  certain  streets, 
and  the  work  of  securing  the  right-of-way  for  the  road 
is  in  progress.  Among  those  interested  in  the  proj- 
ect are  Colonel  W.  B.  Slosson,  J.  O.  Rose,  Henry 
House  and  E.  H.  Fuller,  all  of  Houston.  It  is 
stated  that  the  road  is  to  be  financed  by  the  English 
Bonding  and   Debenture  Company. 

The  contract  for  grading  the  electric  line  of  the 
Sour  Lake-Beaumont  Electric  Railway  Company,  be- 
tween Beaumont  and  Sour  Lake,  has  been  let  to 
J.  W.  Davis. 

The  capacity  of  the  plant  of  the  Houston  Lighting 
and  Power  Company  of  Houston,  Texas,  is  to  be 
increased  to  20,000  horsepower.  The  lighting  area 
will  be  extended  one-half  mile  around  the  city. 
.■\l)out  $180,000  will  be  expended  in  the  contemplated 
improvements.  H. 

Information  from  Indiana. 

Indianapolis,  June  29. — Indiana  continues  to  attract 
capital  for  interurban  railway  purposes.  During  the 
last  week  two  strong  companies  were  incorporated — 


the  Northern  Traction  Company  of  Indiana,  to  build 
a  line  in  the  extreme  northern  part  of  the  state,  and 
the  Louisville  and  Cincinnati  1  raction  Company,  to 
build  in  the  southern  part  of  the  state.  The  capital 
stock  of  the  Northern  company  is  $100,000.  The 
incorporators  are  Samuel  A.  Wright  and  others,  all 
of  Chicago.  The  company  proposes  to  build  and 
operate  an  electric  line  from  Hammond  to  South 
Bend  by  way  of  Hobart,  Valparaiso,  Laporte,  Hud- 
son, New  Carlisle  and  Lindley,  The  Louisville- 
Cincinnati  company  proposes  to  connect  those  two 
cities  by  building  across  Southern  Indiana  by  way 
of  New  Washington,  Madison,  Sellersburg  and 
Henryville.     The  capital  stock  is  $50,000. 

The  Indianapolis  and  Eastern  Interurban  Com- 
pany is  receiving  and  putting  into  service  the  high- 
speed limited  cars  for  the  Indianapolis,  Richmond 
and  Dayton  service.  These  cars  are  commodious,  of 
elegant  design  and  geared  to  55  miles  an  hour.  An 
hourly  service  will  be  established  between  In- 
dianapolis  and   Richmond  this   week. 

The  Northwestern  Traction  Company  has  won 
out  against  the  city  of  Crawfordsville;  the  council, 
acceding  to  the  demands  of  a  petition  signed  by 
I. too  voters,  dismissed  the  injunction  suit  against 
the  company  to  prevent  its  laying  track  in  Main 
Street. 

The  directors  of  the  Lafayette  Street  Railway 
Company  have  voted  to  turn  the  road  over  to  the 
Ft.  Wayne,  Logansport  and  Lafayette  Traction 
Company.  Superintendent  Emmins  will  become 
general  manager  of  the  merged  traction  lines  with 
headquarters  at  Ft.  Wayne.  This  is  the  beginning 
of  the  merger  system;  the  second  step  being  the  ap- 
pointment of  A.  L.  Scott,  general  manager  of  the 
Ft.  Wayne  Traction  Company,  as  assistant  to  George 
F.  McCulloch,  president  of  the  Union  Traction  Com- 
pany. 

The  Indiana  Appellate  Court  has  decided  that  an 
interurban  railroad  company  cannot  condemn  for  use 
of  its  tracks  a  strip  lengthwise  along  the  right-of- 
way  of  a  steam  railroad.  The  same  court  holds 
that  when  a  person  alights  from  an  electric  car 
upon  a  street  he  at  once  becomes  a  traveler  upon 
a  public  highway,  and  crossing  behind  the  car,  with- 
out taking  any  precaution  to  know  wdiether  or  not 
a  car  is  coming  from  the  opposite  direction,  is  struck 
and  injured,  he  cannot  recover  damages,  although 
the  car  which  struck  him  may  have  been  running 
at  an  excessive  speed,  or  may  have  been  otherwise 
negligently   managed.  F. 


From  the  Buckeye  State. 

Cleveland,  Ohio,  June  27. — The  stockholders  of 
the  Columbus  Edison  Company  have  ratified  the 
lease  of  its  property  to  the  ColumlDus  Railway  and 
Light  Company,  as  outlined  in  last  week's  Western 
Electrician. 

It  is  reported  that  the  citizens  of  Flushing  and 
Holloway  are  preparing  to  build  an  electric  railway 
between   those   two  points. 

The  city  officials  of  Columbus  are  stirred  up  over 
the  report  that  the  Appleyard  roads  will  have  a  feed 
wire  pass  through  the  city  carrying  a  voltage  of 
26,400,  and  the  Newark  autliorities  are  objecting  to 
wires  carrying  half  that  much.  It  is  said  to  be  the 
intention  to  erect  wires  that  will  carry  a  current 
sufficient  for  the  entire  system  from  Dayton  to  Zanes- 
ville. 

The  Springfield  Light,  Heat  and  Power  Company, 
Springfield,  has  purchased  the  light  plant  in  that 
city  of  the  American  Railway  Company  of  Phila- 
delphia, the  consideration  being,  it  is  said,  $350,000. 
The  deal  includes  the  franchise  for  a  new  lighting 
plant  obtained  some  time  ago.  W.  W.  Keifer,  Judge 
F.  M.  Hagan  and  other  Springfield  men  are  inter- 
ested in  the  new  company,  as  well  as  W.  H.  Schott, 
a   well-known  electrical  engineer  of  Chicago. 

It  is  reported  from  Cincinnati  that  contracts  have 
been  awarded  for  the  construction  of  a  portion  of 
the  Indianapolis  and  Cincinnati  electric  line,  which 
is  being  promoted  by  Charles  L.  Plenry  and  others, 
and  that  work  will  begin  the  first  of  July.  The 
stock  will  be  increased  to  $2,000,000  and  $4,000,000 
of  bonds  will  be  authorized,  the  stock  and  half  the 
bonds  to  be  taken  by  an  Indianapolis  syndicate. 

The  Dayton  and  Southwestern  Traction  Company 
has  increased  its  capital  stock  from  $10,000  to  $150,- 
000,  and  there  is  some  talk  of  combining  it  with  the 
Hamilton  and  Richmond  line,  promoted  by  the  For- 
aker  interests. 

The  Toledo  and  'Indiana  Railway  Company  has 
in  operation  40  miles  of  road.  Recently  stock  to 
the  amount  of  $5,000  per  mile  was  retired,  leaving 
the   stock   up   to   $30,000   per   mile. 

The  Cincinnati,  Milford  and  Loveland  Traction 
Company  has  acquired  the  franchises,  rights-of-way 
and  other  interests  in  the  Cincinnati,  Milford  and 
Eastern  Traction  Company.  Through  this  it  secures 
a  entrance  to  Cincinnati  over  the  Cincinnati  Trac- 
tion Company's  lines.  Both  companies  were  incor- 
porated to  build  a  road  between  Cincinnati  and  Mil- 
ford, and  there  has  been  a  fight  between  them  for 
some  time.  The  purchasing  company  is  known 
as  the  Kroger  company,  while  the  other  company 
was   in   control    of   Senator   Roudebush. 

It  is  currently  reported  that  the  Appleyard  in- 
terests contemplate  the  construction  of  an  electric 
line  from  Zanesville  to  Marietta, 

The  Marion  Railway,  Light  and  Heat  Company 
of  Marion  has  been  incorporated  with  a  capital  stock 
of  $500,000  by  John  G.  Webb,  Oscar  T.  Martin,  W. 
S.  Rabbits,  Theodore  Troupe,  all  of  Springfield, 
Ohio,  and  Waller  T.  Black  of  Dayton.     TIic  company 


is  authorized  to  build  electric  lines  connecting  Green- 
camp,  Caledonia,  Larue,  New  Bloomington,  Pros- 
pect, Waldo  and  some  other  towns  in  that  section  of 
the  country. 

The  Scioto  Valley  Traction  Company  of  Columbus 
has  increased  its  capital  stock  from  $1,000,000  to 
$3,000,000.  Of  this,  $1,200,000  is  to  be  preferred 
stock  and  the  other  $800,000  common  stock. 

The  Ohio  Power  Company  of  Zanesville  has  been 
incorporated  with  a  capital  stock  of  $50,000  by  F.  A. 
Durban,  T.  F.  Shangley,  Charles  T.  Atwell,  W.  B. 
Cosgrove  and  W.  A.  Gibbs,  to  build  and  operate  an 
electric  railway  in  Zanesville  and  through  Mus- 
kingum, Coshocton,  Washington,  Perry,  Licking  and 
Franklin   Counties  to  Columbus.  O.  M.   C. 


Michigan. 


Detroit,  June  27. — The  Huron  and  Michigan  Rail- 
way Company,  which  proposes  to  build  an  electric 
line  between  Grand  Rapids  and  Saginaw,  has  ob- 
tained the  terminal  franchises  and  right-of-way,  with 
the  exception  of  a  strip  27  miles  long  between  Grand 
Rapids   and    Belding. 

The  Ohio  and  Michigan  Traction  Company,  or- 
ganized with  $1,650,000  capital,  to  build  an  electric 
railway  from  the  city  of  Toledo,  Ohio,  to  Ann 
Arbor,  Mich.,  has  filed  articles  of  incorporation  at 
Lansing.  The  line  of  the  proposed  road  goes 
through  Summerficld,  Dundee  and  Milan.  John  O. 
Zable  and  other  prominent  men  of  Monroe,  Mich., 
are  the  projectors  of  the  new  road.  The  road  will 
extend   to   V\'hitmore   Lake. 

The  new  Jackson  and  Battle  Creek  interurban 
line  was  formally  opened  to  the  public  on  June 
24th.  A  party  of  New  York  capitalists  and  Jack- 
son officials  took  a  trial  trip  over  the  line.  A  speed 
of  a  mile  in  55  seconds  was  sustained  for  several 
miles  and  one  mile  was  made  in  50  seconds. 

Electric  railroad  men  from  Indiana  are  promoting 
an  electric  line  from  Angola,  Ind.,  to  Battle  Creek. 
It  will  pass  a  string  of  lakes  north  of  Angola,  where 
there  are  several  summer  resorts,  thence  to  Cold- 
water  Lake  to  Coldwater  city.  From  Coldwater  it 
will  pass  through  several  small  villages  to  Battle 
Creek. 

The  Detroit  United  Railway  has  issued  a  folder 
descriptive  of  the  rides  on  the  interurban  lines,  with 
time  tables,  rates  of  fare,  etc.  The  attractions  and 
natural  advantages  of  the  many  trolley  rides  out 
of   Detroit   are   well   depicted. 

Articles  of  association  have  been  filed  by  the 
Jackson,  Ann  Arbor  and  Detroit  Traction  Company, 
with  capital  stock  of  $2,500,000.  This  company  will 
consolidate  the  Jackson  and  Suburban  Traction 
Company,  the  Wolf  Lake  Railway  and  Resort 
Company,  the  partially  completed  Jackson  and  Ann 
Arbor  Railway  and  the  Detroit,  Plymouth  and 
Northville  Railway.  It  will  build  at  once  between 
Dexter  and  Ann  Arbor,  and  Ann  Arbor  and  Ply- 
mouth. Bird  S.  Coler  of  New  York  is  one  of  the 
backers   of   the   project. 

A.  J.  White  and  others  of  Battle  Creek  are  the 
incorporators  of  the  Grand  Rapids  and  Southern 
Michigan  Traction  Company,  organized  with  $1,300,- 
000  capital,  to-  build  an  electric  line  connecting 
Grand   Rapids.  Battle  Creek  and  Kalamazoo. 

The  township  board  of  Springwells  has  granted  a 
street-railway  franchise  to  Representative  De  Lisle 
of  Delray  for  his  Delray-Warren  Avenue  line,  which 
will  give  Detroit  a  new  suburban  line. 

Cadillac  people  are  being  interested  in  an  electric 
line  between  that  city  and  Lansing.  S.  H.  Graham 
and  W.  D.  Welch  of  Evart  are  promoting  the  road. 

The  Michigan  and  Indiana  Electric  Railway  of 
Benton  Harbor  has  been  incorporated  with  capital 
of  $3,000,000.  C.  G.  W. 

Northwestern  Notations. 

Minneapolis,  June  27. — The  Electric  Li^-ht,  Heat 
and  Power  Company  of  Pipestone,  Minn.,  has  made 
a  new  deal  with  the  city  of  Pipestone  for  lighting, 
whereby  nine  new  arc  lights  are  added,  and  the  cost 
is  reduced  to  $7  a  month,   from  $9. 

Congressman  Young  has  secured  a  controlling  in- 
terest in  the  stock  of  the  Negaunee  and  Ishpeming 
Street  Railway  Company,  and  it  is  reported  that  a 
merger  is  to  be  effected  with  the  Marquette  Street 
Railway  Company.  An  interurban  line  has  been 
projected  to  connect  all  the  important  towns  of  the 
copper  country  of  upper  Michigan,  and  this  is  be- 
lieved to  be  part  of  the  plan. 

D.  A.  McKeblar  contemplates  .installing  an  elec- 
tric-lighting system  at  Rock  Valley.  Iowa. 

The  General  Electric  Company  of  Minneapolis  is 
putting  in  35  miles  of  underground  cable  this  season. 
The  Twin  City  Telephone  Company  will  put  in  22 
miles  of  conduits  this  year. 

Construction  work  on  the  new  electric  power  plant 
for  the  New  Richmond  (Wis.)  Roller  Mill  Compapy 
is  well  under  way.  The  flumes  have  been  completed 
and  the  electric  machinery  is  to  be  delivered  July 
1st.  This  is  a  plant  which  will  transmit  550  horse- 
power si.x  miles  to  New  Richmond,  Wis.,  for  motor 
and  lighting  service. 

The  case  of  Wendler,  who  is  suing  the  Red  Wing 
(Minn.)  Gas  and  Electric  Company  for  $10,000  dam- 
age for  loss  of  an  arm  and  hand,  occasioned  by  a 
shock  from  2,300  volts,  on  a  suatchboard  February 
gib,  is  on  trial  in  the  District  Court  in  St.  Paul.  It 
is  eliciting  much  interest  from  the  electrical  frater- 
nity, in  view  of  the  number  of  experts  who  have 
congregated    to    testify. 

The   'I'vvin   City    Rapid   Transit   Company  of   Min- 
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neapolis  and  St,  Paul  has  equipped  176  of  ils  cars, 
wliicli  are  44  feet  long,  with  air  brakes,  motor-driven. 

The  village  of  Bulil,  Minn.,  will  install  an  electric- 
lighting  plant. 

The  Village  Council  of  Fertile,  Minn.,  has  con- 
cluded to  abandon  municipal  ownership  of  an  elec- 
tric-light plant,  and  has  granted  a  franchise  for 
20  years   to   George   fvronschnabel. 

The  council  of  Onalaska,  Wis.,  has  granted  a 
franchise  for  lighting  the  town  to  the  La  Crosse  Gas 
and  Electric  Company.  The  franchise  is  not  ex- 
clusive, however.  The  council  of  Onalaska  has  also 
granted  a  franchisie  to  the  La  Crosse  and  Black 
liiver  Falls  Railroad  Company. 

A  trolley  line  between  Osseo  and  Eau  Claire,  Wis., 
is  projected.  The  people  of  the  former  place  are 
demanding  the  construction  of   such  a  line.         R. 


Among  the  Rockies. 

Salt  Lake  City,  Utah,  June  25.— The  Telluride 
Power  Company  of  Provo,  Utah,  is  making  many 
improvements  on  its  plant.  The  capacity  will  be 
increased  from  1,800  horsepower  to  approximately 
3,000  horsepower.  This  will  be  accomplished  by 
extending  the  present  flume  about  eight  miles  to  the 
mouth  of  the  canyon,  where  a  new  plant  will  be  in- 
stalled. This  work  involves  the  driving  of  a  tunnel 
in  hard  blue  limestone  a  distance  of  1,100  feet.  For 
the  fluming  work  2,000,000  feet  of  Oregon  timber 
has    been   ordered. 

The  waterwheel  for  the  electrical  plant  at  Milner, 
Idaho,  has  arrived  and  a  crew  of  men  is  now  busy 
on  the  installation  of  the  electrical  machinery.  It 
is  expected  that  the  plant  will  be  in  operation  before 
the  first  of  August. 

The  $20,000  worth  of  bonds  of  Springville  City, 
Utah,  issued  for  the  installation  of  an  electric-power 
plant,  have  been  sold  to  E.  H.  Rollins  of  Denver, 
Colo.,  for  $20,210.  Wor,k  on  the  plant,  it  is  an- 
nounced, will  be  begun  at  an  early  date.  G. 


On  the  Pacific  Slope. 

San  Francisco,  June  24. — The  Humboldt  Light  and 
Power  Company  has  filed  articles  of  incorporation 
with  a  capital  of  $500,000.  The  directors  of  the 
company  are  Charles  Doe,  Eugene  Wooden  and 
others,  with  headquarters  in  San  Francisco.  It  is 
the  intention  of  the  company  to  erect  power  plants 
and    lighting    systems. 

The  Northern  California  Power  Company  of  Red- 
ding, Cal.,  has  commenced  operations  on  the  After- 
thought group  of  mines.  The  present  steam  plant 
will  be  supplemented  by  a  large  electric-power  plant, 
and  actual  construction  work  for  the  power  line  is 
now  in  progress. 

The  Intermountain  Railway  Company  of  Fresno, 
Cal.,  aided  by  San  Francisco  capitalists,  will  begin 
at  once  the  construction  of  its  electric-car  system 
from  Sunnyside,  via  Clovis,  through  the  timber 
reservation  of  the  Michigan  Lumber  Company  to 
Yosemite. 

The  council  of  South  Pasadena,  Cal.,  has  granted 
a  franchise  to  the  Pacilic  Electric  Railway  Company 
for  the  construction  of  an  electric  street  railway  on 
Mission    Street. 

H.  E.  Huntington  and  associates  of  Los  Angeles 
are  making  extensive  preparations  to  extend  their 
lines  in  Southern  California.  They  have  incorpo- 
rated the  Los  Angeles  Interurban  Railroad  Company, 
and  propose  to  have  about  350  miles  of  track.  The 
routes  to  be  covered  include  a  line  through  La 
Habra  Valley  to  Redlands  and  Riverside,  with  sev- 
eral  branch    lines. 

The  three  electric  systems  now  existing  in  San 
Bernardino  Valley,  Cal.,  have  consolidated  under 
the  name  of  the  San  Bernardino  Valley  Traction 
Company,  with  San  Bernardino  as  the  principal  place 
of  business.  I'he  new  company  has  a  capital  of 
$1,500,000.  The  following-named  directors  have  been 
elected :  H.  H.  Sinclair  and  G.  B.  Ellis  of  Pasa- 
dena, A.  C.  Denman,  Jr.,  and  John  H.  Fisher  of 
Redlands.  The  company  takes  over  the  business 
of  the  San  Bernardino  Valley  Traction  Company, 
the  Redlands  street-railway  system  and  the  San 
Bernardino  and  Highlands  electric  system.  A. 


Seattle,  Wash.,  June  25. — Articles  of  incorporation 
of  the  Sumpter  Light  and  Water  Company  have  been 
filed  in  this  state.  The  company  is  capitalized  at 
$150,000  and  the  trustees  are  E.  J.  Dyer,  Robert  E. 
Strahorn  and  R.  J.  Danson.  The  object  is  to  fur- 
nish light  and  water  for  all  purposes. 

Work  will  commence  within  a  few  days  on  the 
new  waterpower  plant  at  Sumpter.  Ore.  The  plant 
will  have  a  mininunn  capacity  of  500  horsepower, 
of  which  amount  the  Sumpter  electric-light  plant 
will  require  half,  and  the  remaining  power  will  be 
sold  to  consumers. 

The  Missoula  Light  and  Water  Company  has  filed 
articles  of  incorporation  in  Portland,  Ore.  The  cap- 
ital stock  is  $400,000  and  the  object  of  the  company 
is  to  conduct  waterworks  and  electric  plants  in 
Montana.  The  incorporators  are  Joseph  Simon, 
John  M.  Cearin  and   F.  R.  Olin. 

The  machinery  for  the  Baisley-Elkhorn  power 
plant  of  Baker  City,  Ore.,  is  being  installed.  A 
pipe  line  over  a  mile  long  yill  convey  the  water 
from  Rock  Creek  to  the  power-plant  site,  some  dis- 
tance below  the  mouth  of  the  tunnel  on  the  Baker 
City  side  of  the  mountain,  where  a  number  of  rclton 
waterwheels  will  be  used  to  generate  electric  power 


for  the  stamp  mill  and  the  air  compressors  and  for 
driving  the  power  drills  in  the  mine  and  tunnel. 
It  would  be  almost  impossible,  it  is  said,  to  work 
this  mine  at  a  profit  by  steam. 

F'red  Hart  has  asked  the  City  Council  of  Aberdeen, 
Wash.,  for  an  electric-road  franchise.  He  has  offered 
the  City  Council  $2,500  for  a  franchise  similar  to 
that   granted  to  the   Grays   Harbor  Light   Company. 


PERSONAL. 

Frank  Hoffman,  formerly  with  the  Gates.  Iron 
Works,  Chicago,  has  been  appointed  electrical  en- 
gineer of  the  St.  Joseph  Lead  Company,  Bonne 
lerre,  Mo. 

Mrs.  Lillian  Wiswell  McConnell  died  at  the  resi- 
dence of  her  mother  in  Cameron,  111.,  on  June  30tli. 
Mrs.  McConnell  was  the  widow  of  the  late  Edward 
Pike  McConnell,  junior  member  of  the  Chicago  law 
firm  of  McConnell  &  McConnell  and  well  known 
among  Independent  telephone  men,  wdio  died  on 
August  I,   igo2. 

The  many  friends  throughout  the  West  and 
Southwest  of  Arthur  O.  Einstein,  who  has  for  so 
long  been  connected  with  the  Manhattan  Electrical 
Supply  Company,  Chicago,  representing  that  insti- 
tution in  the  Southwest,  will  be  interested  to  know 
that  he  has  accepted  a  similar  position  on  the  road 
for  the  Electric  Appliance  Company,  Chicago.  Mr. 
Einstein  entered  upon  his  new  duties  on  July  ist. 

Robert  A.  ConoUoy,  a  well-known  civil  engineer 
and  railway  constructor,  died  at  his  home  in  vVau- 
kegan.  111.,  on  June  2Sth.  Mr.  Conolloy  sunk  the 
first  government  piers  in  Chicago  and  was  the  last 
survivor  of  the  engineers  engaged  to  make  the  sur- 
veys for  the  Chicago  and  Northwestern  Railroad 
from  Chicago  to  Milwaukee.  He  was  called  into 
consultation  when  the  plan  of  utilizing  the  power 
of  Niagara   Falls   was  taken  up. 

J.  A.  Hesse  of  Atlanta,  Ga.,  died  suddenly  in 
Boston  on  June  29th,  while  on  a  business  trip  to 
that  city.  Mr.  Hesse  has  been  identified  with  the 
commercial  side  of  the  electrical  industries  for  many 
3'ears,  and  for  the  last  four  years  has  represented 
the  Fort  Wayne  Electric  Works  in  the  South.  Mr. 
Hesse  was  very  well  known  to  many  of  the  pioneers 
in  the  trade,  and  this  announcement  will  be  read 
with  sorrow  by  a  large  circle  of  friends  throughout 
the  United  States.  The  funeral  services  were  held 
at   Lima,   Ohio,   Thursday,  July  2d. 


ELECTRIC  LIGHTING. 

The  Lehigh  Traction  Company  has  secured  a  fran- 
chise to  operate  an  electric-light  plant  at  Lehigh, 
1.    T. 

Lawrenceburg,  Ky.,  will  soon  install  an  electric- 
light  plant  and  install  a  system  of  waterworks  in 
connection. 

The  Electric  Light  Company  of  Monterey,  New 
Mexico,  will  make  many  improvements  to  its  plant. 
It  contemplates  erecting  an  addition  to '  the  present 
building  at  a  cost  of  $150,000  (Mexican),  and  work 
will  commence  at  once.  Emil  Dysterad  is  manager 
of  the  company. 

The  directors  of  the  Las  Vegas  Light  and  Fuel 
Company  of  Las  Vegas,  New  Mexico,  are  making 
preparations  for  installing  additional  machinery  at 
their  plant,  among  which  will  be  a  large  Stanley  gen- 
erator and  a  new  switchboard.  A  new  street-lighting 
system  and  equipment  for  supplying  power  for  man- 
ufacturing purposes  will  be  installed.  E.  D.  Bnllard 
is   secretary   of  the   company. 


ELECTRIC  RAILWAYS. 

The  first  serious  accident  due  to  the  third  rail  on 
the  Aurora,  Elgin  and  Chicago  electric  road  oc- 
curred this  week.  While  Alan  L.  Reid,  vice-presi- 
dent of  the  Chicago  Golf  Club,  was  returning  to 
his  home  at  Wheaton  from  the  golf  grounds  he 
stepped  upon  the  third  rail  and  was  thrown  to  the 
ground.  His  body  fell  across  the  .  rail  and  was 
Ijadly    burned   before   assistance    arrived. 

It  is  reported  that  the  Johnstown  and  Cumberland 
Electric  Railway  Company  has  been  incorporated  in 
New  Jersey  for  the  purpose  of  consolidating  all 
the  electric  railways  and  electrie-lighting  plants  be- 
tween Cumberland,  Md.,  and  Johnstown,  Pa.,  a  dis- 
tance of  72  miles.  The  entire  mileage  will  be  150 
miles.  Thomas  T.  Boswell  of  Baltimore  and  a  num- 
ber of  prominent  railway  and  lighting  men  are  said 
to    be    interested. 

A  petition  for  a  temporary  restraining  order  has 
been  filed  in  the  federal  court  by  the  Westinghouse 
Electric  and  Manufacturing  Company  of  Pittsburg, 
Pa.,  against  the  Indianapolis,  Shelbyville  and  South- 
eastern Traction  Company.  The  Pittsburg  company 
charges  the  traction  people  with  using  an  improve- 
ment in  the  method  and  means  for  starting  syn- 
chronous motors,  the  patent  having  been  assigned 
to  it  by  B.  G.  Lamme. 

Contracts  ipi  the  grading  of  portions  of  the  pro- 
posed electric  railway  to  be  built  by  the  People's 
Rapid  Transit  Railway  Company  of  Toledo.  Ohio, 
from  Toledo  to  Cincinnati,  have  been  let  to  Mor- 
rison, Fowler  &  Scott.  The  ultimate  project  con- 
templates a  road  220  miles  long  to  tap  54  cities  and 


towns.  The  directory  of  the  company  has  recently 
been  reorganized  and  is  made  up  of  prominent  Ohio 
men.  J.  Morgan  of  Toledo  is  president  and  gen- 
eral manager.  The  company  proposes  to  increase 
i-s   capital   to  $5,500,000. 

The  Northern  Pacific  Railway  Company  has  leased 
its  branch  line  from  Snohomish,  Wash.,  to  Ever- 
ett, a  distance  of  11  miles,  to  the  Everett  Railway 
and  Electric  Company  for  a  period  of  12  years.  The 
lessee  will  operate  it  as  an  electric  interurban,  pro- 
viding hourly  service  with  single  cars  in  place  of 
four  trains  per  day.  The  electric  cars  will  be  48 
feet  long  and  will  handle  all  traffic.  All  equipment 
has  been  purchased  by  the  consulting  engineer  of  the 
company,  Edward  P.  Burch  of  Minneapolis.  The 
line  will  have  a  block-signal  system,  Westinghouse 
air  brakes,  and  will  be  operated  on  a  steam-railroad 
basis. 

It  has  been  decided  to  adopt  waterpower  for  the 
electrical  transmission  plant  which  the  Dunedin 
Tramways  Company  of  New  Zealand  is  about  to 
erect.  Pending  the  completion  of  the  transmission 
plant,  a  temporary  steam  plant  will  be  put  in.  The 
transmission  scheme  includes  the  erection  of  a  power 
house  situated  on  the  banks  of  the' river,  about  20 
miles  from  the  city,  where  three-phase  current  will 
be  generated  by  turbine-driven  alternators  and  trans- 
formed up  to  15,000  volts  for  transmission.  The 
designs  for  the  whole  scheme  were  carried  out  by 
Noyes  Brothers  of  Sidney,  Australia,  and  the  work 
of  construction  will  also  be  under  their  control. 
.A.11  electrical  machinery  will  be  supplied  by  the 
British  Westinghouse  Electric  and  Manufacturing 
Company,  the  cars  being  furnished  by  the  J.  G.  Brill 
Company   of   Philadelphia. 


PUBLICATIONS. 


The  latest  bulletin  published  by  the  Jewell  Elec- 
trical Instrument  Company  of  Chicago  describes  the 
Jewell  circuit-breaking  ammeter  and  voltmeters  re- 
cently illustrated  in  the  Western  Electrician. 

The  Joseph  Dixon  Crucible  Company  has  issued 
a  small  booklet  expounding  the  merits  of  its  pipe- 
joint  compound.  The  pamphlet  contains  a  little 
story  based  on  the  vexatious  annoyances  often  ex- 
perienced in  connection  with  a  system  of  piping. 
The  booklet  also  contains  trade  numbers  and  prices 
of  the   compound. 

"Are  You  Interested  in  Conduits?"  is  the  title  of 
a  well-executed  booklet  published  by  the  American 
Stone  Conduit  Company  of  Chicago.  The  method 
of  construction  of  the  conduits  is  shown,  also  the 
manner  of  making  the  joints,  together  with  views 
of  various  installations  now  being  carried  out  by 
the  company.  The  booklet  is  an  attractive  publica- 
tion, and  is  a  credit  to  W.  W.  Smythe,  Jr.,  of  the 
American  Stone  Conduit  Company,  who  had  much 
to    do    with    its   production. 


MISCELLANEOUS. 


Joseph  Schwab  of  New  Orleans  and  Isaac  Baum 
of  Uniontown,  Pa.,  two  students  of  Cornell  Uni- 
versity, have  demonstrated,  they  think,  that  the 
temperature  and  current  now  used  in  copper  refining 
are  not  high  enough.  By  using  the  temperature  and 
current  values  which  they  have  calculated  it  is  as- 
serted that  the  cost  of  copper  refining  will  be  greatly 
reduced.  The  young  men  have  made  their  discovery 
the  basis  of  a  thesis  which  will  be  read  before  the 
Electrochemical   Society  of   Berlin. 

In  connection  with  the  construction  of  the  Danube- 
March-Oder  Canal,  the  Austrian  minister  of  com- 
merce has  offered  prizes  of  $20,300,  $15,225  and  $10,- 
150,  respectively,  for  the  three  best  designs  for  rais- 
ing and  lowering  canal  boats  in  crossing  the  water- 
shed between  Prerau  and  Altendorf  with  the  least 
possible  consumption  of  water  and  the  least  ex- 
pense. The  method  of  accomplishing  the  object  is 
left  to  the  contestants,  who  are  also  at  liberty  to 
submit  proposals  for  the  construction  of  the  works. 
Copies  of  the  minister's  announcement  with  full  sup- 
plementary information  for  competitors  will  be  fur- 
nished gratis  in  the  United  States  by  the  Austro- 
Hungarian  consulates  at  New  York,  Philadelphia, 
Pittsburg,   Chicago  and   San  Francisco. 


TRADE  NEWS. 


F.  D.  Fagan,  a  well-known  electrician  of  Cali- 
fornia, has  entered  the  electrical  contracting  business 
at  Berkeley,  Cal.  He  will  also  carry  a  full  line  of 
supplies. 

The  King  Electrical  Company  of  Bay  City,  Mich., 
is  now  located  in  the  new  Tierney  Block.  The  com- 
pany, which  will  manufacture  switch  and  tablet 
boards  and  do  a  general  repair  and  supply  business, 
has  gained  an  excellent  reputation  in  the  four  years 
of   its    existence    in    Bay    City. 

The  Canadian  General  Electric  Company,  To- 
ronto, Out.,  is  now  representing  the  Electric  Storage 
Battery  Company  in  the  sale  of  the  Chloride  ac- 
cumulator and  the  Exide  accumulator  throughout 
Canada.  Therefore,  all  inquiries  from  Canada  in 
regard  to  these  storage  batteries  should  be  addressed 
to   the   Canadian   General   Electric   Company. 

Sealed  proposals  -will  be  received  until  July  27th 
for   the    construction    (including    heating    apparatus 
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and  electric  wiring  and  conduits)  of  the  United 
States  PostofRce  at  Centerville,  Iowa,  in  accordance 
with  the  drawings  and  specification,  copies  of  which 
may  be  had  at  tlie  office  of  the  Postmaster  at  Cen- 
terville, Iowa,  or  by  applying  to  James  Knox  Taylor, 
supervising  architect.  Treasury  Department,  Wash- 
ington, D.  C. 

The  Commercial  Electric  Company  of  Indianapolis, 
Ind,,  has  been  compelled  to  secure  larger  quarters 
to  meet  the  demands  of  its  rapidly  increasing  busi- 
ness. The  new  plant,  located  at  West  Twenty-first 
Street  and  Northwestern  Avenue,  has  fully  four 
times  the  capacity  of  the  old  one.  It  is  perfectly 
located  for  manufacturing  purposes,  and  is  fitted  with 
the  most  modern  equipment.  The  company  an- 
nounces that  it  is  now  prepared  to  maintain  prompt 
deliveries   on   all   its   standard   apparatus. 

The  Gould  Storage  Battery  Company  of  New- 
York  has  issued  a  well  illustrated  bulletin  contain- 
ing a  description  of  a  typical  installation  recently 
made  for  the  .A.mherst  and  Sunderland  Electric 
Street  Railway  Company,  Amherst,  Mass.  Dia'grams 
arc  given  showing  the  feeder  scheme  of  the  line  and 
part  of  the  profile,  which  shows  very  little  level 
track.  There  is  also  a  reproduction  of  a  recording 
voltmeter  sheet  showing  variations  in  voltage  for 
24  hours.  Four  other  contracts  recently  entered 
into  by  the  Gould  company  for  railroad  work  are 
of  interest.  They  are  thus  summarized :  Berlin 
Street  Railway  Company,  Berlin,  N.  H.,  a  floating 
batters'  of  220  cells:  Newton  and  Boston  lines,  Bos- 
ton.   Mass.,    an   addition   to   the    present    system    and 


a  50-kilowatt  automatic  regulating  booster ;  St.  Louis 
Smelting  and  Refining  Company,  St.  Louis,  Mo., 
250  cells  and  two  15-kilowatt  boosters :  San  Jose 
Street  Railway  Company, .  San  Jose,  Cal.,  255  cells 
and  a  22-kiIowatt  booster.  This  last  plant  was  ob- 
tained through  the  Western  Electrical  Supply  Com- 
pany,   St.   Louis,    Mo. 

The  National  Conduit  and  Cable  Company  of  New 
York,  in  its  circular  entitled  "Copper  Gossip,"  says 
that  the  copper  market  has  eased  off  very  perceptibly 
of  late.  The  drop  of  electrolytic  wire  bars  from  15% 
to  14V2  and  14%  cents  a  pound  has  not  occasioned 
enough  orders  to  stimulate  the  prices,  and  there 
is  "every  indication  of  a  further  decline  except  pur- 
chases for  spot  copper,  which  has  generally  held 
firm."  It  is  said  that  the  consumption  of  copper  in 
the  United  States  so  far  this  year  has  been  much  less 
than  that  of  the  corresponding  period  of  last  year. 
New  mines  have  been  opened  up,  and  the  production 
of  the  old  ones  increased,  which  is  another  factor 
in  the  fall  of  prices. 

The  second  annual  report  of  the  .Allis-Chalmers 
Company  for  the  fiscal  year  ended  April  30,  1903, 
shows  the  company  to  be  in  a  very  prosperous  con- 
dition. The  demand  for  the  products  of  this  com- 
pany during  the  year  was  largely  in  excess  of  the 
capacity  of  the  works,  although  the  output  has  been 
greatly  increased.  The  profits  for  the  year,  after 
carrying  very  liberal  amounts  to  reserve,  as  well  as 
deducting  an  e.xtraordinary  large  amount  for  de- 
preciation, maintenance  and  repairs,  amounted  to 
$i.'5.i,^..=i76.      The    new   plant    at   West    Allis    required 


the  expenditure  of  nearly  three  million  dollars,  and 
over  $200,000  has  been  spent  in  additions  to  other 
plants.  The  company's  total  assets  are  placed  at 
$38,434,881.  All  the  officials,  committees  and  super- 
intendents have  been  re-elected,  with  the  addition 
of  James  Stilhnan  of  the  National  City  Bank  of 
New  York  and  Charles  Allis  as  members  of  the 
finance  committee.  The  officers  of  the  company  are : 
President,  Charles  Allis,  Chicago ;  vice-president 
and  treasurer,  William  J.  Chalmers,  Chicago;  sec- 
ond vice-president,  Henry  W.  Hoyt,  Chicago;  third 
vice-president,  Philetus  W.  Gates,  Chicago;  fourth 
vice-president  and  secretary,  Joseph  H.  Seaman, 
New  York  ;  chairman  of  the  board  of  directors,  El- 
bert H.   Gary,   New  York. 


BUSINESS. 

The  American  Blower  Company,  Detroit,  Mich., 
has  been  given  an  order  for  three  heating  sets  by 
the  Packard  Motor  Car  Company,  also  of  Detroit,  to 
be  used  in  connection  with  the  new  plant  of  the 
latter  company. 

The  L.  B.  Allen  Company,  1334  Columbia  Avenue, 
Chicago,  sole  manufacturer  of  the  Allen  soldering 
compound,  soldering  stick  and  other  specialties  for 
electrical  work,  is  said  to  be  doing  a  better  business 
than  at  any  time  in  its  history.  The  company's  spe- 
cialties are  used  by  some  of  the  largest  firms  in 
the  electrical  line,  and  are  said  to  be  giving  the  best 
of  satisfaction.  Believing  that  "actions  speak  loucler 
than  words,"  the  Allen  company  will  be  pleased  to 
send   samples  of  its  specialties  to  those  interested. 
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731,422,  Zinc  Cup  for  Primary  Batteries.  Vincent 
G.  Apple,  Dayton,  Ohio.  Application  filed 
March  23,   1903. 

A  zinc  containing  cup  for  primary  batteries  having  a 
thio  cylindrical  wall,  a  bottom  and  a  ihreaded  binding 
post  is  formed  in  a  single  piece  of  zinc,  cast  under  press- 
ure while  in  a  molten  condition. 

731.428.  Automatic  Electrical  Cut-out.  David  R. 
Bruce,  Ponders  End.  England.  Application  filed 
November   18,    1902. 

Combined  with  a  conductor  hinsed  at  one  end  and  hav- 
ing an  insulating  casing  and  contact  brushes  attached  to 
both  ends,  is  a  spring  arranged  to  disengage  the  brushes, 
and  a  catch  arranged  to  be  disengaged  by  longitudinal 
expansion  of  the  conductor  under  the  heat  of  the  current, 
and  also  means  for  adjusting  the  catch  to  change  its  point 
of  disengaginp. 

731.429.  Storage  Battery.  Carlo  Bruno,  Rome, 
Italy,  assignor  to  Luigi  Palestini,  Rome,  Italy. 
Application    filed    December    4,    1899. 

Conducting  plates  are  supported  in  a  series  ot  perforated 
boxes  arranged  in  a  recepiable,  and  supported  by  non- 
corrosive  lugs. 

73 1 .430.  Alternating-current  Regulator.  Cummings 
C.  Chesney  and  William  J.  Lloyd,  Pittsfield, 
Mass.     Application   filed   July    18,    1902. 

A  cylindrical  core,  and  a.  second  core  embracing  the  first, 
the  two  cores  being  relatively  movable,  are  wound  in  in- 
ductive relation  to  each  other.  Means  tending  to  overcome 
the  attraction  of  the  currents  in  the  windings,  and  a  closed 
conducting  circuit  fixed  in  non-inductive  relation  to  the 
winding  oo  the  second  core  are  provided. 

731.443.  Magnetic  Ore  Separator.  Knut  V.  A. 
Eriksson.  Falun,  Sweden,  assignor  to  Anders 
Eric  Sahven,  Grangesberg,  Sweden.  Applica- 
tion  filed   December  3,    1901, 

A  separating  chamber  is  formed  by  vertical  plates  hav- 
ing an  opening.  A  rotatable  shaft  inserted  through  the 
opening  is  provided  with  an  electric  winding.  Electric 
current  is  fed  :to  ithe  winding.  Two  disks  rigidly  fixed 
to  the  shaft  carry  magnet  poles  adapted  to  run  close  to 
the  walls  of  the  separating  chamber,  and  extract  the  mag- 
netic particles  from  the  ore  which  is  first  treated  with 
water. 

731.446.  Magnetic  Separator.  Abraham  E.  Fors- 
gren.  Falun,  Sweden,  assignor  to  Anders  Eric 
Salwen.  Grangesberg,  Sweden.  Application  filed 
January    13,    1902. 

Primary  and  secondary  magnet  poles  movable  in  rela- 
tion to  each  other  are  arranged  so  that  a  frame  carrying 
two  rows  of  secondary  pole-pieces  fixed  opposite  each 
other  can  move  between  them.  An  intermediate  row  of 
openings  is  arranged  between  one  pair  of  the  secondary 
magnet  poles. 

731.447.  Process  of  Constructing  Storage -battery 
Plates.  George  H.  Gale,  Detroit,  Mich.  Ap- 
plication  filed   May   16,    1902. 

A  series  of  holes  are  cut  through  a  sheet  of  melaltic 
lead.  The  walls  of  the  holes  between  the  two  surfaces  of 
the  plate  are  reamed  out  so  as  to  form  a  cavity  for  the 
active  material. 

731.45.^  Electrode.  Tames  Hargreaves,  John  W. 
Stubbs  and  John  Kearsley.  Middlewich,  Eng- 
land.    Application    filed    November    8,    igo2. 

A  metallic  conductor  bar  is  supplied  with  openings. 
Rods  of  carbon  pass  through  the  openings  making  contact 
with  the  bir  by  means  of  lead  castings.  There  are  also  a 
cement  covering  for  the  conductor-bar  and  lead  castings, 
and  blocks  of  carbon  having  openings  into  which  the  ends 
of  the  rods  are  closely  fitted. 

731.455.  Electric  Brake.  Ernest  R.  Hill,  Wilkins- 
hurg.  Pa.,  assignor  to  the  Westinghouse  Electric 
and  Manufacturing  Company,  Pittsburg,  Pa. 
Application   filed   December  29,   1S99. 

A  local  closed  circuit  includes  the  motor  armature,  a 
second  local  closed  circuit  includes  the  motor  field  magnet 
and  a  secondary  battery,  and  means  (or  varying  the  excita- 
tion of  the  field  magnet  to  vary  the  braking  effect  are  the 
principal  features. 

731.466.  Lighting  Apparatus  for  Railway  Vehicles, 
Benjamin  G.  Lamme.  Pittsburg,  Pa.,  assignor 
to  the  Westinghouse  Electric  and  Manufacturing 
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Company,   Pittsburg,   Pa.     Application  filed   Sep- 
tember  29,    1902. 

An  alternating-current  circuit  of  very  low  frequency  is 
sent  through  several  incandescent  lamps  having  filaments 
of  such  large  cross-sectional  area  that  they  may  utilize  a 
very  large  current  at  low  voltage  and  have  such  a  degree 
of  heat  inertia  that  reversals  of  the  current  will  not  effect 
visible  fluctuations  in  the  light  emitted. 

731,467.  Electric-lighting  Apparatus.  Benjamin  G. 
Lamme,  Pittsburg.  Pa.,  assignor  to  the  West- 
inghouse Electric  and  Manufacturing  Company, 
Pittsburg,  Pa.  Application  filed  September  29, 
1902. 

A  single-phase,  alternating  current-supply  circuit  having 
a  very  low  rate  of  alternations  is  combined  with  a  phase- 
displacing  device  having  a  portion  of  its  winding  which 
corresponds  to  one  phase  connected  to  the  circuit,  and 
several  incandescent-lamp  filaments,  one  of  which  is  con- 
oecled  to  the  supply  circuit  and  the  others  of  which  are 
respectively  CDunected  to  those  portions  of  the  winding  of 
the  phase-displacing  device  which  correspond  to  the  other 
phases.     (See  cut  on  next  page.) 


riding  loosely  and  adapted  to  longitudinal  movement  and 
to  be  attracted  against  the  maenets.  a  driven  shaft,  an  ar- 
mature on  the  driven  shaft  adapted  to  attract  the  movable 
magnet  and  means  operated  by  the  armatures  for  trans- 
mitting varying  speeds  to  the  driven  shaft  are  provided 

731,479.  Push-button.  Adam  Lungen,  New  York, 
N.  Y.,  assignor  to  himself  and  R.  Edwards.  New 
York.   N.   Y.     Application  filed   August  22,   1902. 

The  button  moves  up  and  down  in  a  shell  and  is  held 
up  normally  by  a  spiing.  Electrical  contact  is  made  by  a 
cross-head  on  the  buiton  which  fits  into  a  slot  in  the  bot- 
tom of  the  shell. 

731,484.  Charge-indicator  for  Secondary  Batteries. 
Hiram    P.    Maxim,    Pittsburg,    Pa.,    assignor    to 


NO.     731,470. — SPEED-CHANGING    APPARATUS 

731.470.  Electricallv  Controlled  Speed-changing  Ap- 
paratus. Leon  J.  Le  Pontois,  New  York,  N.  Y. 
Application  filed  July   25,   1902. 

Electromagnetic  friction  clutches  are  adapted  to  immo- 
bilize some  or  all  of  a  train  of  gears,  on  either  the  driviug 
shaft  or  the  driven  shaft,  so  as  to  vary  the  speed  of  rotation 
of  the  driven  shaft  or  to  change  its  direction  of  rotation. 
(See  cut.) 

731.471.  Electromagnetic  Friction  Clutch.  Leon  J. 
Le  Pontois,  New  York,  N.  Y.  Application  filed 
September    iS,    ig02. 

A  shaft  is  provided  with  a  driving  means  adapted  to  be 
magnetized  riding  loosely  and  driven  means  adapted  to  be 
magnetized  keyed  to  the  shaft.  A  friction  disk  turning 
with  the  shaft  between  but  free  to  move  longitudinally  is 
adapted  to  he  attracted  from  one  to  the  other. 

731.472.  Electrically  Controlled  Speed-changing 
Mechanism.  Leon  J.  Le  Pontois.  New  York, 
N.  Y.     Application  filed  September  19,  1902. 

Independently  operable  driving  shafts  in  alinement  with 
each  other  are  provided  with  an  electromagnetic  clutch 
riding  loosely  on  the  shafts,  A  pinion  is  keyed  to  each  of 
the  shafts  respectively.  A  friction  disk  moves  with  each 
of  the  pinions  and  means  are  supplied  for  throwing  one  of 
the  disks  out  of  contact  with  the  clutch  while  the  other  is 
in  contact. 

731,474.  Electrically  Controlled  Speed-changing  Ap- 
paratus. Leon  J.  Le  Pontois,  New  York,  N,  Y. 
Application  filed   December  20,    1902. 

A  field  magnet  is  keyed  to  a  driving  shaft.  Another 
field  magnet  turning  with  the  shaft  is  adapted  to  longi- 
tudinal   movement.      Independently    rotatable    armatures 


NO    731,711. — ARC     LAMP. 

the  Westinghouse  Electric  and  Manufacturing 
Company,  Pittsburg,  Pa.  Application  filed  Au- 
gust   4,    1902. 

An  armature  is  connected  to  a  movable  pointer  moving 
along  a  scale,  a  voltage  coil  and  a  compensating  coil, 
both  of  which  act  upon  the  armature  and  provide  a  reliable 
indication  of  the  condition  of  the  battery. 

731,581.  Dynamo-electric  Machinery.  Henry  Leit- 
ner,  Woking,  and  Richard  N.  Lucas,  London, 
England.     Application   filed   July   21,    1902. 

A  secondary  dynamo  is  employed  to  weaken  the  field 
of  a  main  generator  as  the  speed  of  the  generator  in- 
creases. A  series  winding  in  the  field  of  the  demagnet- 
izing or  secondary  dynamo  is  so  arranged  in  the  circuits 
that  the  current  throuf  h  it  at  normal  speeds  assists  in  the 
magnetization  of  its  field  and  when  the  voltage  ci'  the 
demagnetizing  dynamo,  owing  to  rise  of  speed,  exceeds  a 
rertain  amount,  the  current  in  the  series  winding  of  its 
field  reverses  and  weakens  the  field  of  the  demagneiizer. 

731,606.  Trolley-pole  Controller.  John  J.  O'Don- 
noll,  Aylmer,  Canada.  Application  filed  Septem- 
ber 22,   igo2. 

In  this  device  a  spring-actuated  drum  takes  up  the  slack 
of  the  trolley-pole  cord. 

731.621.  Electric  Clock.  Otto  Romanze,  Enfield, 
England,  assignor  of  two-thirds  to  Frederick 
Stephen  Elliott,  London,  EnHand.  Application 
file:I    October    16,    1902. 

An  electric  magnet  operates  a  pivoted  armature  and 
lever  acting  against  a  spring.  Two  spring  barrels  each 
have  a  ratchet  wheel,  operated  alternately  by  the  rocking 
motion  of  the  armature  lever   and    pivoted  pawls    to   wind 
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up  tlie  electric  transmitting  and  time-keeping  barrels,  and 
means  controlled  by  the  lurning  of  the  escapement-wheel 
axle  to  m^ke  and  break  the  electric  circuit. 


Lamp.      Joseph    A.    Rignon, 
Applicalion     filed     April    14, 


7.V7TT.  Electric  Arc 
Berlin.  Germany. 
1902. 

Combined  with  a  globe  are  carbons  having  their  adja- 
cent ends  est-nding  into  the  globe.  A  hollow  deflector 
for  the  heated  gases  surrounds  the  adjacent  ends  of  the 
carbous  and  forms  an  annular  space  in  the  globe.  An  exit 
opening  for  the  heated  sases  communicates  with  the  annu- 
lar space  between  the  deflector  and  the  globe.  (See  cut 
on  preceding  page.) 

731,712.  Device  for  Ligliling  Gnn  Sight.?.  Hans 
Schlaegel,  Metz,  Germany.  Application  filed 
May    S,    1902. 

A  small  incandescent  lamp  is  placed  at  each  sight  so  as 
to  illuminate  the  sights  when  a  switch  is  closed  placing 
them  both  in  circuit  with  a  battery. 


NO.     731,467. ALTERNATING-CURRENT    LIGHTING    SYSTEM. 

731,726.  Method  of  and  Means  for  Driving  Electric 
Motors.  George  Westinghonse,  Jr.,  Pitlsburg, 
Pa.     Application    filed    April  23,    1894. 

A  propelling  synchronous  motor  for  street  cars  receives 
current  from  an  alternating-current  generator  through 
collecting  rings  and  brushes,  and  is  provided  with  a  com- 
mutator between  its  armature  and  field-magnet  coils  in 
combination  fl'iih  a  secondary  battery  provided  with 
means  for  connecting  a  greater  or  less  number  of  its  cells 
across  the  commutator  brushes,  either  in  series  or  in 
parallel,  by  which  means  surplus  energy  may  be  stored 
and  the  motor  brought  to  and  maintained  in  synchronism 
with  the  generator. 

731.740.  Commutator  Brush.  Norman  C.  Bassett, 
Lynn,  Mass..  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
March    24,    1902. 

In  combination  with  a  rotating  commutator  is  a  current- 
collecting  device  having  a  portion  of  its  commutator- 
engaging  surface  formed  of  carbon  and  another  portion  of 
graphite  The  surface  portions  being  separated  by  a  line 
substantially  parallel  to  the  axis  of  rotation  of  the  com- 
mutator. 

731.741.  Electromagnet.  William  Baxter,  Jr.,  Jer- 
sey City,  N.  J.  Application  filed  November  21, 
1902. 

Magnetic  circuits  all  go  through  a  common  central  core 
which  IS  energized  by  a  single  coil  surrounding  the  core. 
Several  cores  extend  radially  from  the  central  core,  and  a 
number  of  arms  are  pivoted  to  it  and  arranged  to  operate 
electric  5%vitches. 
731,750.  Means  for  Indicating  the  Relative  Posi- 
tions of  Moving  Parts.  Harold  W.  Buck,  Schen- 
ectady, N.  Y.,  assignors  to  the  General  Electric 
Company.  Schenectady,  N.  Y.  Application  filed 
May  28,  "1898. 

Combined  with  two  rotatable  shafts  is  a  commutator, 
the  segments  of  which  are  connected  to  points  in  a  closed 
windiQK.  Brushes  carried  by  one  shaft  and  bearing  on 
the  commutator  are  connected  to  a  source  of  electromo- 
tive force.  Means  for  indicating  a  change  in  current  are 
supplied  to  the  winding  and  also  means  controlled  by  the 
other  shaft  for  varying  the  impedance  ot  the  winding. 

72,^,767.  Shield  for  X-ray  Tubes.  Robert  Fried- 
lander,  Chicago,  111.  Application  filed  March  9, 
1903. 

1'i.rmed  of  paper  pulp  or  similar  substance  is  a  body 
piece  having  an  outlet-neck  of  some  length.  A  series  of 
layers  cf  lead  foil  are  embedded  in  the  body  portion. 

731,768.  Electric  Heater.  William  A.  Fuller,  Rock 
Island,   111.     /vpplication  filed  March  26,    1903. 

Several  metal  bars  secured  together  to  form  a  rectangu- 
lar cage,  and  a  helical  rt  sistance  conductor  wound  about 
the  bars  when  connected  in  a  circuit  heat    the  bars. 

73Ij779-  Non-interchangeable  Contact  Parts.  Ru- 
dolf Hundhausen,  Wilmersdorf,  Germany,  as- 
signor to  the  Siemens  &  Halske  Electric  Com- 
pany of  America,  Chicago,  111.  Application  filed 
November   24,    1899. 

Higti-iension  termiuai  sockets  for  different  amperage 
are  combined  with  low-tension  sockets  for  different  am- 
perage. Terminal  plugs  are  supplied  for  the  sockets,  also 
insulating  stups  for  the  high-tension  sockets  and  plugs, 
adapted  for  interposition  between  plug  and  socket,  the 
insulaiing  stops  permitting  contact  between  plug  and 
socket  when  a  high-tension  plug  is  inserted  within  a  high- 
tension  socket  and  preventing  contact  when  a  low-tension 
plus  is  inserted.  Likewise  means  are  supplied  to  prevent 
the  insertion  of  plugs  in  a  socket  intended  for  higher  am- 
perage than  the  plug  can  carry. 

731,787.  Electrostatic  Instrument.  Elton  J.  King, 
Fort  Wayne,  Ind.,  assignor  to  the  General  Elec- 
tric Company,  Schenectady,  N.  Y.  Application 
filed  March  27,  1901. 

Metallic  surfdces  are  provided  with  leads  for  different 
aides  of  a  circuit,  also  metallic  surfaces  movable  relatively 
to  them,  the  conducting  surfaces  of  one  set  having  a  ser- 
rated edge  with  tapering  teeth. 

731,805.  Telephone  Notation  Register.  Joseph  P. 
McKee,  Allegheny,  Pa.  Application  filed  April 
21,    1902. 

A  telephone  transmitter  is  provided  with  a  case  attached 
by  spring  fastenings.  A  hinged  cover  on  the  case  has  a 
sight-opening  and  a  record  disk  visible  through  the 
opening. 

731,814,  Combined  Power  and  Brake  System.  Will- 
iam B.  Potter  and  Clarence  D.  Clark,  Schenec- 
ladv.  N.  Y.,  assignors  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
October    31,    1900. 

Included  in  the  circuit  of  the  motors  propelling  the  ve- 
hicle   is    a    circuit-breaker,    also     an     actuating     device 
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arranged  to  be  operated  upon  the  application  of  the 
biakes.  Means  are  provided  whereby  the  latter  will  affect 
the  circuit-breaker  only  in  case  the  motor  circuit  has  not 
yet  been  opened. 

731,822.  Apparatus  for  Telephoning.  James  R.  Tro- 
land,  New  York,  N.  Y.  Application  filed  Au- 
gust  7,    1901, 

A  telephone  transmitter  is  secured  to  a  receiver  in  such 
manner  that  their  diaphragms  are  adjacent.  A  gasket  of 
soft  compressible  material  interposed  between  the  con- 
tacting portions  of  the  transmitter  and  receiver,  and 
means  for  forcing  the  transmitter  and  receiver  together  so 
as  to  compress  the  gasket  aud  secure  the  two  together  are 
provided. 

73T.829.  Support  for  Incandescent  Electric  Lamps. 
Fred  W.  Winbolt,  Springfield,  Mass.  Applica- 
tion   filed    March    17,    1903. 

The  esscutial  features  are  a  socket  for  the  lamp,  a  mem- 
ber adapted  to  partially  encircle  the  socket,  a  separate 
clamping  device  made  of  wiie,  one  central  portion  of 
which  is  secured  to  the  encircling  part.  The  ends  of  ihe 
latter  extend  away  frojn  the  lamp  and  are  crossed,  whereby 
the  spring  of  the  wire  will  cause  the  crossed  ends  to  con- 
stitute a  clamp  to  grasp  the  lamp  cable  or  other  object. 

731.S36.  Electric  Motor.  Walter  V.  Ash,  Perth 
Aniboy,  N.  J.     Applicalion  filed  January  2,  1903. 

Radially  adjusts  bio  poie-iJicccs  each  tiaviog  iucliued 
walls,  act  ID  conjunction  with  a  corresponding  series  of 
adjusters,  each  having  inclined  faces  acting  on  the  in- 
clined walls  of  its  corresponding  pole-piece.  The  mechan- 
ism moves  all  tlie  adjusters  in  unison  and  simultaneously 
adjusts  all  the  pole-pieces  relatively  to  the  armature  of  the 
motor. 

73T.838.  Electric  Soldering  Iron.  James  I.  Ayer, 
Maiden,  Mass.,  assignor  to  the  Simplex  Electric 
Heating  Company,  Boston,  Mass.  Application 
filed    March    5,    1902. 

The  heating  part  ot  ihe  iron  consists  of  a  high-conduc- 
tive material  having  a  reduced  upper  portion.  A  soldering 
tip  is  attached  to  this  portion  and  heat  is  developed  by  a 
resistance  coil. 

731.887.  Method  of  Controlling  Alternating-cur- 
rent Motors.  Paul  J.  M.  Girault,  Paris,  France. 
Application   filed    April    2^,    1901. 

Connected  witti  the  tt^t  uiinats  ot  a  transformer  with  sin- 
gle windings  are  the  induced  circuits  ot  the  alternating- 
current  field.  The  wiuding  of  the  transformer  is  divided 
into  sections  which  are  successively  short-circuited  on  a 
resistance  of  a  definite  value.     (See  cut.) 

731.899.  Electrical  Indicator  for  Telephonic  Toll- 
collecting  Devices.  Romeo  B.  Hazlettj  Phila- 
delphia, Pa.,  assignor  to  Charles  E.  Wilson, 
Philadelphia,  Pa.  Application  filed  January  30, 
1902. 

An  electromagnet  is  arranged  so  that  when  energized  it 
will  effect  the  movement  of  a  ratchet-wheel  which  controls 
the  gearing  of  the  indicating  device.     (See  cut.) 

731.900.  Annunciator  for  Street  Cars.  William  H. 
Herrick,  Cleveland,  Ohio.  Application  filed 
May    12,    igo2. 

The  core  of  an  electromagnet  is  supplied  with  a  lever, 
which  when  operated  by  the  magnet  co-operates  with  a 
series  of  gears  and  rachets  advancing  them  at  each  opera- 
tion of  the  magnet  and  moving  the  annunciator. 

73Ij954-  Trolley  Finder.  Guy  T.  Roberts,  San 
Diego,  Cal.     Application  filed  February  24,  1903. 

A  trolley  pole  is  provided  with  a  giooved  wbeel,  aud  an 
arm  carried  beneath  the  same  is  in  turn  provided  near  its 
outer  end  with  a  transverse  groove.  A  supplemental  end 
plate  secured  to  the  arm  and  provided  with  a  transverse 
groove  co-operates  with  the  groove  in  the  arm  to  form  a 
guideway.  A  finger  is  pivoted  between  the  arm  and  the 
plate  and  adapted  to  normally  hang  downward  by  gravity 
and  to  be  swung  upward  into  engagement  with  the  groove 
in  the  wheel.    A  rope  manipulates  the  finger. 
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73 1,g66.  Electric  Switch,  diaries  F.  Splitdorf, 
New  York,  N.  Y.  Application  filed  March  3, 
1903. 

Tne  principal  features  are  a  flanged  bushing  secured  to 
an  insulated  mount,  a  contacting  arm  pivoted  about  the 
bushing,  a  pair  of  spring  contacts  secured  to  the  mount 
having  opposed,  separated  ends,  several  normal'y  open 
electric  circuits,  whose  terminals  of  one  polarity  all  con- 
tact with  one  of  the  spring  contacts,  a  wire  connecting  the 
spring  contacts,  a  separate  terminal  of  opposite  polarity 
for  each  of  the  circuits,  and  a  separately  portable  plug 
arranged  to  removably  enter  the  bushing,  fitting  between 
the  spring  contacts,  and  closing  any  one  of  the  circuits 
with  whose  opposite  terminal  the  pivotal  arm  has  been 
brought  into  contact. 

732.012.  Switchhoard.  John  F.  Skirrow,  East  Or- 
ange, N.  J.,  assignor  of  one-half  to  Charles  Shir- 
ley, Brooklyn,  N.  Y.  Application  filed  October 
24,    T901. 

In  connection  with  the  board  are  a  patcliing-jack  and  a 
looping-jack,  the  patching-jack  consisting  of  a  body  por- 
tion, a  movable  contact  and  a  rigid  contact  point  insul- 
ated from  the  body  portion,  the  movable  contact  normally 
engaging  the  insulated  contact;  the  looping-jack  consists 
of  a  body  portion,  a  fixed  contact  point  in  circuit,  a  mova- 
ble contact  insulated  from  the  body  portion  and  normally 
engaging  the  fixed  contact.  Electrical  means  connect  the 
insulated  contact  of  the  looping-jack  to  the  movable  con- 


tact of  the  patching-jack,  the  insulated  contact  of  the 
patching-jack  being  connected  to  one  end  of  the  line,  and 
the  fixed  contact  ot  ilie  looping-jack  being  electrically 
connected  to  the  other  end  of  the  line. 

732.014-  Induction  Coil.  John  Splitdorf,  New  York, 
N,   Y,     Application  filed   April  8,    1903. 

A  spark-CQil  having  the  usual  primary  and  secondary 
windings,  and  a  pair  of  condensers,  one  in  series  with  the 
primary  and  the  other  in  parallel  relation,  is  combined 
with  a  circuit  making-and-breaking  device,  by  means  of 
which  a  succession  of  discharges  is  made  in  the  secondary 
circuit. 

731.996-  Method  of  Operating  Alternating-current 
Eleclric  Motors.  Rudolf  Eickemeyer,  Jr.,  and 
Mary  T.  Eickemeyer,  Yonkers,  N.  Y.,  executors 
of  Rudolf  Eickemeyer,  deceased.  Original  ap- 
plication filed  July  6,  1894.  Divided  and  this 
application    filed    May    13,    1902. 

Directly  excited  by  a  single  alternating  current  are  a 
series  of  magnetic  circuits  in  one  element  of  an  electric 
motor  Induced  from  these  magnetic  circuits  is  a  cur- 
reiit  which  is  sent  through  a  series  ot  closed  electric  cir- 
cuits in  the  other  element  of  the  motor.  Then  causing  the 
initial  motion  of  one  of  the  elements  by  mechanically 
shifting  the  terminals  ot  the  directly  excited  circuits,  and 
thereby  changing  or  varying  the  flow  of  magnetism  in  the 
directly  excited  magnetic  circuits  in  the  matter  of  posi- 
tion, strength  and  direction,  the  driven  element  is  enabled 
to  continue  its  motion. 


NO.    731,899. — TELEPHONE   TOLL    INDICATOR. 

731,992.  Method  of  Indicating  the  Relative  Positions 
of  Moving  Parts.  Harold  W.  Buck,  Niagara 
Falls,  N.  Y.,  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Original  appli- 
cation filed  May  28,  1898.  Divided  and  this 
application    filed    April    3,    1902. 

For  indicating  the  relative  position  of  two  rotating  parts, 
a  rotating  field  is  produced  through  the  agency  ot  one  of 
the  moving  parts  and  varying  the  reluctance  of  the  mag- 
netic circuit  of  this  field  by  the  other  rotating  part,  aud  so 
correspondingly  varying  the  current  exciting  the  field. 
The  relative  positions  of  the  moving  parts  is  indicated  by 
the  value  of  the  current. 

732,009.  Circuit-breaker  Operating  System.  William 
B.  Potter,  Schenectady,  N.  Y.,  and  Clarence  D. 
Clark,  Berkeley,  Cal.,  assignors  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  O^jginal 
application  filed  October  31,  1900.  Divided  and 
this   application    filed  January   il,   1902. 

A  circuit-breaker  is  supplied  with  a  tripping  device. 
Automatic  means  are  supplied  which  actuate  the  tripping 
device  through  the  strength  of  current. 

EXPIRING  PATENTS. 

Following  is   a  list   of   electrical   patents  that   ex- 
pired on  June  29,  1903 : 

344.344.  Electric  Illumination.  Charles  E.  Buell, 
New    Haven,    Conn. 

344.345.  Apparatus  for  Convertine  Heat  Energy 
into  Electrical  Energy.  Willard  E.  Case,  Au- 
burn,  N.   Y. 

344.346.  Art  of  Regenerating  Exhausted  Galvanic 
Cells.     Willard  E.   Case,  Auburn,   N.   Y. 

344.347.  Art  of  Converting  Heat  Energy  into  Elec- 
trical Energy.     Willard  E.  Case,  Auburn,  N.  Y. 

344,351-  Telegraph  Key  and  Register.  Lucien  S. 
Crandall,  Syracuse,  N.  Y. 

344,430.  Signal  Box  for  Fire  Telegraph  and  Other 
Circuits.  John  C.  Wilson,  Boston,  Mass.,  as- 
signor to  the  Municipal  Signal  Company,  Ports- 
mouth, N.  H. 

344,467.  Municipal  Signal  Apparatus.  John  C.  Wil- 
son, Boston,  Mass. 

344.505.  Telegraphic  Instrument.  George  W.  Stew- 
art, New  York,   N.  Y.  ' 

344,514.  Telephone  Transmitter.  Emile  Berliner, 
Washington,  D.   C. 

344,523.  Galvanic  Battery.  Waldo  L.  Gates,  Sal- 
tersville,  assignor  to  William  Henry  Williams, 
Orange,  N.  J.,  and  John  Hurtin  King,  Brook- 
lyn,   N.   Y. 

344,542.  Dynamo  Electric  Machine.  Charles  A. 
Parsons,   Gateshead-on-Tyne,   England. 

344,642.  Electric  Arc  Lamp.  Constant  Doriot, 
Philadelphia,   Pa. 

344,643  Electric  Motor.  Constant  Doriot,  Phila- 
delphia,  Pa. 

344,652.  Electric  Lamp  Support.  George  J.  Ham- 
merstein,  Terre  Haute,  Ind.,  assignor  to  Terre 
Haute  Electric  Light  and  Power  Company,  same 
place. 

344.732.  Conduit  for  Electric  Conductors.  Hender- 
son Fondersmith,  Philadelphia,  Pa.,  assignor  of 
one-half  to  J.  Chester  Wilson,  same  place. 

344,750.  Zinc  for  Electric  Batteries.  William  S. 
Piatt,  Waterbury,  Conn.  Irving  G.  Piatt  (ad- 
ministrator of  said  William  S.  Piatt,  deceased), 
assignor    to    Piatt    Brothers    &    Co.,    same    place. 

344.764.     Housing    for    Electrical    Conductors.      Ar- 
thur T.   Woodward,   New   York,  N.  Y. 
^44,772.     Siphon    Recorder.      Charles    Cutlriss,    New 

York,  N.   Y. 
344, Soi.     E>ynamo     Electric    Machine.       Wallace    E. 
Freeman,  Astoria,   N.  Y. 

344,802.  Arc  Light.  Wallace  E.  Freeman,  .-s-storia, 
N.   Y. 
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Electricity  in  the  New  Rock  Island-Lake 
Shore  Terminal  Station  in  Chicago. 

Both  as  an  office  building  and  as  a  railroad  sta- 
tion the  new  passenger  terminal  of  the  Chicago,  Rock 
Island  and  Pacific  and  Lalce  Shore  and  Michigan 
Southern  Railroads  on  Van  Buren  and  La  Salle 
Streets,  Chicago,  possesses  features  of  exceptional 
interest.  The  office  building  is  large  and  of  massive 
architecture,  ranking,  with  its  handsome  solidity 
and  its  great  entrance  arch,  with  the  more  imposing 
of  the  commercial  buildings  of  the  city.  Its  pro- 
portions are  shown  by  Fig.  2  on  the  next  page. 
This  is  the  reproduction  of  a  drawing  made  by  the 
architects,  Frost  &  Granger  of  Chicago.  The  width 
of  the  office  structure  on  Van  Buren  Street,  on  which 
the  building  faces,  is  215  feet.  The  depth  is  157 
feet,  while  the  height  is  225  feet.  Fig.  2  shows  in 
the  left-hand  corner  a  portion  of  the  Union  Loop 
of  the  elevated  electric-railway  system  of  the  citj'. 
The  elevated  tracks  extend,  in  reality,  past  the  front 
of  the  building,  but  were  left  out  of ,  the  drawing 
in  order  not  to  destroy  the  view  of  the  lower  storj'. 

Back  of  the  office  building,  and  extending  to  Har- 
rison Street,  a  distance  of  625  feet,  are  the  con- 
course and  train  shed.  The  track  level  is  15  feet 
above  the  ground  floor,  the  tracks,  ii  in  number, 
entering  the  shed  from  a  viaduct  south  of  Harrison 
Street.     The  level  of  the  railroad  tracks  is  the  same 


of  the  massive  pillars  which  support  the  girders 
upon  which  the  tracks  are  laid.  These  pillars  are 
spaced  thickly  about  the  power  house  and  are  of 
steel,  encased  in  glazed  brick. 

The  boiler  room  contains  five  Cahall  horizontal 
water-tube  boilers,  each  of  2SO-horsepower  capacity, 
while  one  more  is  to  be  added  in  the  future.  The 
coal  bunkers,  of  400  tons  total  capacity,  are  situated 
in  front  of  the  boilers  and  can  be  filled  from  bottom- 
dump  cars  on  the  tracks  above.  A  coal-conveyor 
system  has  been  installed,  which,  in  connection  with 


engine  room.  The  main  header  is  12  inches  in  di- 
ameter. The  same  picture  shows  also  part  of  the 
ventilating  apparatus  for  the  boiler  room.  The  large 
pipe  shown  near  the  top  has  at  one  end  a  lOO-inch 
motor-driven  fan  with  a  capacity  of  10,000  cubic  feet 
per  minute,  which  draws  the  heated  air  from  the 
boiler  room. 

Immediately  east  of  the  pipe  gallery  is  the  engine 
and  generator  room.  This  contains  three  generator 
units,  two  compensator  sets,  the  switchboard  and 
an   air-compressor  outfit.     These   generators,   as  well 


FIG.     I.       vn-:WS    IN    POWER 

as  that  of  the  elevated  electric  roads.  Supported  by 
arched  trusses  60  feet  above  the  floor  at  the  center, 
the  train-shed  roof  is  made  up  entirely  of  skylights. 
On  the  ground  floor,  beneath  the  tracks,  is  located 
the  baggage  room,  with  ample  facilities  for  handling 
and  storing  the  baggage.  Ten  electric  lifts  are  in- 
stalled in  various  places  around  the  baggage  room 
and  convey  the  baggage  back  and  forth  between  it 
and  the  train  shed  above,  making  very  little  truck- 
ing  necessary. 

All  the  light  and  power  used  in  the  building  and 
yards  is  electrical.  There  are  over  6,000  incandes- 
cent lamps  and  208  arc  lamps  connected.  Of  the 
latter  108  illuminate  the  train  shed.  To  supply  the 
necessary  power  a  separate  power  house  is  provided 
beneath  the  viaduct  south  of  Harrison  Street.  It 
is  as  wide  as  the  main  building  and  150  feet  long 
and  contains  two  separate  rooms,  one  for  the  boil- 
ers and  one  for  the  engines  and  generators.  Since 
all  the  hea\'y  trains  run  above  the  power  house 
and  are  supported  by  its  roof,  a  very  strong  con- 
struction is  neces5ar>'.     In   Fig.  i  can  be  seen  some 


PLANT    OF    ROCK    ISLAND-LAKE    SHORE   TERMINAL    STATION. 

Green  chain-grate  stokers,  makes  the  labor  of  coal- 
handling  comparatively  slight.  An  elevator  lifts 
the  ashes  from  the  boiler  room  to  a  bin  above  the 
level  of  the  tracks,  whence  they  can  be  spouted  into 
cars. 

The  pumping  apparatus  is  entirely  adequate  and 
comprises  one  electrically  driven  triplex  pump  for 
supplying  the  boilers,  a  house  pump  for  supplying 
the  buildings,  also  motor-driven  and  of  the  triplex 
pattern,  and  two  bilge  pumps  driven  by  vertical 
direct-connected  motors.  Added  to  these  there  is 
a  complete  spare  set  of  steam-driven  pumps  and  an 
auxiliary  house  pump  located  in  the  basement  of 
the  main  building.  Ordinarily  the  water  is  pumped 
from  a  1,600-foot  artesian  well  by  compressed  air, 
but  the  city  mains  can  be  used  in  case  of  emergency. 
.An  oil  separator  and  feed-water  heater  are  installed 
in    connection    with   the   boiler   apparatus. 

The  steam  piping  is  simply  arranged  and  gives 
at  the  same  time  any  combination  of  boil4rs  neces- 
sary. Fig.  3  illustrates  the  system,  being  a  view 
in  the  pipe  gallery  between  the  boiler  room  and  the 


as  the  switchboard,  com- 
pensators and  most  of 
the  motors  about  the 
plant,  were  furnished  by 
t  h  e  Western  Electric 
Company.  Of  the  three 
large  units  one  is  a  500- 
kilowatt  generator,  di- 
rect-connected to  a 
cross-compound  engine 
built  by  the  Buckeye  En- 
g  i  n  e  Company.  The 
current  capacity  is  2,000 
amperes  at  250  volts. 
Besides  the  large  unit, 
there  are  two  smaller 
ones  of  the  same  type 
and  of  250-kilowatt  ca- 
pacity each.  One  of 
these  small  units  is  suffi- 
cient for  the  day  load. 
As  the  load  comes  on 
at  night  either  the  two  small  units  are  used  or 
else  the  large  unit  by  itself,  there  always  being 
a  complete  spare  set.  The  lower  view  in  Fig.  i 
shows  the  two  small  generating  sets,  while  the  upper 
one  partially  shows  the  large  engine-generator  and 
the   switchboard. 

Of  the  compensator  sets,  one  is  used  regularly 
and  the  other  is  kept  in  reserve.  Either  is  sufficient 
to  balance  the  circuits  day  or  night.  They  are  of 
a  capacity  of  220  amperes  at  125  volts,  in  neutral. 
The  switchboard  is  of  white  marble  and  contains 
12  panels.  All  necessary  voltmeters,  ammeters, 
switches  and  circuit-breakers  are  installed  and  ar- 
ranged to  secure  the  greatest  convenience  in  opera- 
tion. 

Of  considerable  interest  are  the  electrically  driven 
air  compressors  (Fig.  ,4).  They  were  furnished  by 
the  Ingersoll-Sergeant  Drill  Company  and  are  both 
of  the  cross-compound  type,  one  having  a  capacity 
of  500  cubic  feet  per  minute  and  the  other  1,000  cubic 
feet.  The  air  is  used  for  testing  air  brakes  in  the 
yards,    pumping    water   from   the   deep    well   into    a 
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large  tank,  from  which  the  other  putrips  draw  their 
supply,  for  cleaning  cars  and  also  for  various  pur- 
poses around  the  plant.  The  compressors  are  driven, 
as  shown,  bj'  two  large  motors — one  of  150  horse- 
power and  the  other  of  75  horsepower — to  which 
they  are  connected  by  the  Renold  silent-chain  drive. 
It  is  said  that  the  larger  compressor  is  one  of  the 
heaviest  applications  of  this  driving  system  yet  made. 

The  five  passenger  elevators  in  the  main  building 
are  electrically  driven,  the  motors  being  of  the  bipolar 
type,  resembling  much  the  ordinary  street-car  motor. 

In   a   separate  part   of   the   basement,   underneath 


FIG.   2.       ROCK  ISLAND-LAKE  SHORE  TERMINAL  STATION 
IN  CHICAGO. 

the  office  building,  is  the  refrigerating  plant  and 
the  bilge  pumps  for  the  main  station.  The  latter, 
as  in  the  case  of  the  bilge  pumps  draining  the  power 
plant,  are  direct-driven  by  vertically  disposed  mo- 
tors. The  pumps  draw  from  the  sewerage  tank 
only  when  the  contents  reach  a  certain  level,  floats 
automatically  opening  and  closing  the  motor  switches. 
The  refrigerator  compressor  and  the  circulating 
pump  are  motor-driven. 

Adjoining  the  refrigerator  plant  is  the  ventilating 
apparatus,  consisting  of  a  180-inch  fan,  driven  by 
a  50-horsepower  motor.  The  capacity  of  this  fan 
is  62,000  cubic  feet  per  minute,  and  the  system  is 
used  for  both  heating  and  ventilating  the  first  two 
flooi^s,  there  being  a  bank  of  steam  pipes  situated 
in  the  air  passage  leading  to  the  fan.  -  The  upper 
stories  of  the  office  building  are  heated  by  the  Web- 
ster direct-steam  system. 

One  of  the  most  interesting  features  of  the  plant 


in  the  foreground  some  of  the  motor  casings.  The 
track-switch  and  signal  movements  are  all  controlled 
by  a  system  of  electric  switch  levers  in  an  interlock- 
ing tower,  where  the  electrical  contacts  are  made. 
After  once  throwing  an  electric-switch  lever  and 
starting  up  one  of  the  motors  it  is  impossible  for 
the  operator  to  throw  the  lever  back  into  the  operat- 
ing position  until  the  motor  has  completed  its  task 
and  the  track  switch  has  been  thrown  and  the  signal 
moved.  Then  a  releasing  device  operated  magnetic- 
ally by  current  produced  by  the  motor  running  as 
a  generator,  through  its  momentum,  unlocks  the 
lever  in  the  tower  and  it  is  ready  for  another  op- 
eration. For  operating  the  motors  a  storage  battery 
of  55  cells  and  a  capacity  of  150  ampere-hours  will 
be  used,  which  will  be  charged  by  a  motor-generator. 
A  similar  set  of  batteries  and  another  motor-gener- 
ator will  be  kept  for  emergencies. 

The  whole  passenger  terminal  shows  evidence  of 
careful  planning  in  adapting  means  to  ends,  and, 
considering  its  large  size  and  the  progressiveness 
shown  in  making  use  of  the  latest  methods — as  in 
the  case  of  the  tracks  on  the  level  of  the  city  ele- 
vated-railway system  and  the  electric  baggage  lifts, 
to  cite  two  examples — it  will  rank  with  the  largest 
and  most  important  of  the  railroad  stations  in  Amer- 
ican cities.  C.  G.  Armstrong  &  Co.  were  the  con- 
sulting electrical  and  mechanical  engineers,  and  E. 
A.  Lomas  is  in  the  charge  of  the  power  plant  as 
operating  engineer.  The  office  building  is  now  in 
use,  and  within  a  few  days  trains  will  be  entering 
and  leaving  the  station. 


length  of  the  grand  basin.  The  pumps  are  now 
being  made  at  the  Worlhington  plant  in  Brooklyn, 
while  the  motors  are  being  assembled  in  the  Wcst- 
inghouse  shops  at  Pittsburg. 


Further  Details  of  Cascades  at  St.  Louis 
Fair. 

The  details  of  the  cascades  at  the  St.  Louis  Ex- 
position have  been  worked  out  by  Chief  Engineer 
Rustin,  and  some  interesting  figures  are  here  given, 
from   which   the   size   of  the  problem   may  be   seen ; 

The  total  discharge  of  water  will  be  go,ooo  gal- 
lons per  minute,  divided  as  follows:  Main  cascade, 
53,160  gallons;  two  side  cascades,  22,840  gallons; 
four  fountains  in  grand  basin,  14,000  gallons. 

The  main  body  of  water  will  be  discharged  from 
the  head  of  the  main  cascade,  while  numerous  jets 
iiWill  spring  from  motifs  on  each  side  of  the  center. 
The  length  of  weir  at  the  last  discharge  in  the  main 
cascade  will  be  162  feet,  and  the  depth  of  water 
over   it   will   be   4%   inches. 

To  pump  the  amount  of  water  required  from 
the  level  of  the  basin  to  the  discharge  point  three 
2,000-horsepower    induction  motors,  coupled  to  three 


FIG.    4.       MOTOR-DRIVEN    AIR    COMPRESSORS    (SIILENT-CHAIN    DRIVE)    IN    ROCK    ISLAND-LAKE    SHORE    POWER    PLANT. 


is  the  electric  interlocking  system,  which  controls 
all  the  track  switches  and  derails  in  the  yard.  This 
system  was  installed  by  the  Taylor  Signal  Company. 
At  each  switch  is  situated  a  one-horsepower  motor 
connected  to  the  movable  rails  by  a  system  of  gear- 
ing and  levers,  so  that  the  switch  will  be  opened  or 
closed,  according  to  the  direction  of  rotation  of 
the  motor.  The  signal  arms  are  also  moved  by  the 
same  motor  and  are  raised  and  lowered  by  a  forward 
or  backward  rotation  of  the  armature.    Fig.  5  shows 


huge  turbine  pumps,  will  be  required.  The  latter 
will  be  II  feet  six  inches  high,  while  the  motors 
will  stand  10  feet  six  inches  from  the  floor.  The 
pumping  station  will  be  located  under  the  east  cas- 
cade, while  the  water  will  be  drawn  through  an 
intake  90  inches  in  diameter,  and  discharged  through 
two  20-inch  and  one  36-inch  pipe.  The  intake 
proper  will  be  a  wooden  box  56  inches  wide,  12 
inches  deep  and  750  feet  long,  open  at  various  places 
to   admit   water,   and   will  extend   nearly  the   entire 


The  "Rats"  Space-telegraph  Hubbub  In 
London. 

The  controversy  concerning  the  interference  with 
Dr.  Fleming's  lecture  on  space  telegraphy,  men- 
tioned by  the  London  correspondent  of  the  Western 
Electrician  last  week,  has  ended  with  attempts  at 
justification,  by  both  parties,  for  the  attitude  each 
has  taken  up  in  the  matter.  Mr.  Maskelyne  has  pub- 
lished a  full  account  of  the  facts  of  the  case  as  far 
as  he  was  concerned.  From  this  one  gathers  that, 
following  up  his  experiments  in  connection  with  the 
Carlo  Alberto  messages,  he  has  been  thirsting  for 
another  opportunity  of  demonstrating  once  more 
what  he  then  claims  to  have  proved,  viz.,  that  Mr. 
Marconi  has  failed,  hitherto,  to  keep  any  messages 
sent  from  Poldhu  secret.  Realizing  that  Dr.  Flem- 
ing might  receive  his  interruptions  without  com- 
ment, either  to  his  audience  or  anybody  else,  Mr. 
Maskelyne  says  he  purposely  interpolated  messages 
calculated   to    "draw"   him,   and   the   interjection   of 


FIG.     3.       PIPE   GALLERY   IN    POWER    PLANT   IN    ROCK    ISL- 
AND-LAKE   SHORE   TERMINAL    STATION. 

the  unconventional  word  "rats"  answered  his  pur- 
pose. In  this  same  published  statement  Mr.  Mas- 
Ttelyne  says  he  took  good  care  that  his  instruments 
were  out  of  tune  with  those  at  Poldhu,  for,  knowing 
that  these  latter  would  be  sent  by  means  of  long 
waves,  he  used  extremely  short  ones.  He  used  an 
ordinary  lo-inch  induction  coil,  with  a  mercury  jet 
interrupter,  the  primary  current  being  reduced  to 
2^  amperes.  In  contradiction  to  Professor  Flem- 
ing's statement  that  he  made  a  deliberate  attempt 
to  wreck  his  exhibition,  Mr.  Maskelyne  asserts  that, 
whereas  the  lecture  lasted  from  5  p.  m.  to  6  p.  m. 
(one  hour),  he  only  began  to  interfere  a  few  mo- 
ments before  6  p.  m. 

Dr.  Fleming,  on  the  other  hand,  maintains  the  at- 
titude which  he  originally  took  up,  viz.,  that  such 
an  interference  in  such  a  scientific  place  as  the  Royal 
Institution  was  unwarrantable,  and,  together  with  the 
Marconi  company,  glories  in  the  fact  that  the  delib- 
erate attempt  to  wreck  his  installation  failed,  and 
that  he  received  the  messages  intended  for  him 
notwithstanding.  Between  the  two  adversaries  and 
their  assertions — the  one  that  he  tapped  the  other's 
messages,  and  the  other  that  he  received  the  mes- 
sages in  soite  of  interference — every  one  must  judge 
for  himself.  Incidentally,  it  may  be  mentioned  that 
a  cable  message  has  been  received  from  Newfound- 
land stating  that  messages  are  being  daily  sent  from 
there  to  Poldhu,  but  that  replies  have  to  be  sent 
via  the  ordinary  cable,  as  the  English  station  is  not 
yet  properly  equipped. 


Blackfoot  to  Be  Electrically  Lighted. 

The  pole  line  of  the  Pocatello  Power,  Light  and 
Water  Company,  which  will  carry  electrical  cur- 
rent from  the  plant  at  Pocatello,  Idaho,  to  Blackfoot, 
is  nearly  completed,  and  within  a  few  days  elec- 
trical lights  will  be  used  for  the  first  time  at  Black- 
foot. The  line  is  25  miles  in  length  and  1,000  cedar 
poles  have  been  used.  A  contract  for  the  erection 
of  a  distributing  station  at  Blackfoot  has  been  let, 
and  the  transmission  lines  will  connect  with  the 
Pocatello  station.  The  power  at  Blackfoot  will  alsb 
be  utilized  for  pumping  purposes  at  the  city's  water- 
works system. 
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Engineering  English.' 

Bv   T.   J.   Johnston. 

This  paper  is  a  corollary  o£  the  discussion  at 
Great  Barrington  last  summer,  and  refers  to  only 
one  subject  which  should  be  included  in  the  cur- 
riculum of  an  engineering  education;  that  is,  the 
English   language. 

It  should  be  self-evident  that  the  first  preparation 
of  the  engineer  for  his  profession  is  to  acquire  a 
knowledge  of  his  vernacular,  the  "first  tool  of  the 
mind."  It  has  been  well  said  that  one  who  thinks 
clearly  can  speak  clearly ;  in  fact,  we  cannot  know 
that  the  man's  thought  is  clear  until  he  expresses 
it  so  that  we,  having  regard  to  our  own  limitations, 
can  understand  it.  That  this  is  true  will  be  borne 
in  upon  anyone  who  is  required  to  consult  engineers 
about  what  has  happened  at  particular  dates.  Every- 
one knows  the  difficulty  of  proving  precisely  the 
events  of  the  long  ago;  but  here  I  do  not  refer 
to  the  fallibility  of  the  memor)-,  but  to  the  mere 
expression  of  ideas.  It  is  a  common  thing  that  no 
two  engineers  describing  the  same  phenomenon  will 
give  anything  like  the  same  description,  and  this  is 
due  not  to  their  want  of  knowledge  of  the  phenome- 
non, but  to  the  inaccuracy  of  their  language.  That 
I  am  not  alone  in  this  view  is  evident  from  the  ex- 
pressions of  competent  authorities.  I  may  instance 
an  article  of  Professor  H.  W.  Wiley  in  Science  for 
November  28,  1902,  page  845,  where  he  says : 

"I  have  often  been  mortified  at  the  English  com- 
position  of   college   and   even    university    graduates. 


except  the  sporting  news  in  the  daily  papers ;  they 
cannot  compute;  they  know  nothing  of  natural  sci- 
ence ;  in  fact,  they  are  quite  deficient  in  that  kind 
of  general  education  which  every  man  ought  to 
have." 

I  do  not  mean  by  this  criticism  that  engineers 
should  spend  long  periods  in  learning  the  gram- 
matical and  rhetorical  construction  of  the  language; 
but  I  do  mean  that  English  composition  should  be 
kept  up  in  engineering  schools  and  that  engineers 
should  be  drilled  in  the  use  of  English  until  they 
can  express  with  entire  accuracy  the  meanings  which 
they  so  often  commit  to  formulee.  Pick  up  any 
engineering  article,  and  one  may  rarely  read  a  page 
without  some  blunder  appearing  which  spoils  the 
sense  either  by  not  saying  what  the  engineer  means 
or   by   saying   what    he   does   not   mean. 

"Have  something  to  sa}',  and  say  it,"  was  the 
Duke  of  Wellington's  theory  of  style.  Huxley's 
was,  "to  say  that  which  has  to  be  said  in  such  lan- 
guage that  you  can  stand  cross-examination  on  each 
>'ord."     This    is    the    secret    of   his    lucidity. 

To  show  how  far  from  the  criteria  of  style  of 
either  the  "Iron  Duke"  or  Mr.  Huxley  our  engineers 
are,  I  quote  a  few  examples  of  engineering  English ; 

"Generator  dissembled." 

"More  customers  cheaper  the  cost  of  production." 

"Formerly  the  slag  of  steel  works  was  considered 
purely  a  dead  waste,  but  some  few  years  ago  its 
valuable  fertilizing  value  was  discovered,  and  now 
this  formerly  valueless  waste  is  one  of  the  world's 
most    valued    fertilizers." 


FIG.    ^.       ROCK    ISLAND-LAKE    SHORE   TERMINAL    YARDS, 

Men  who  have  attained  eminence  in  particular 
branches  of  study  often  seem  incapable  of  express- 
ing their  thoughts  in  any  proper  way.  Their  English 
is  inexact,  clumsy  and  inconsequent.  Clear  expres- 
sions seems  to  me  to  be  the  legitimate  outcome  of 
clear  thinking,  and  the  neglect  of  those  early  studies 
which  enable  one  to  express  himself  clearly  and 
forcibly  is  a  fault  which  can  only  be  remedied  by 
long   years    of    mortification   and    hard    labor." 

I  also  cite  the  address  of  Professor  John  Perry, 
to  which  Mr.  Mailloux  referred  in  the  Great  Bar- 
rington discussion. 

"Only  one  subject — Latin — is  really  educational 
in  our  schools.  I  do  not  mean  that  the  average  boy 
reads  any  Latin  author  after  he  leaves  school,  or 
knows  any  Latin  at  all  10  years  after  he  leaves 
school.  I  do  not  mean  that  his  Latin  helps  him 
even  slightly  in  learning  any  modern  language,  for 
he  is  always  found  to  be  ludicrously  ignorant  of 
French  or  German,  even  after  an  elaborate  course 
of  instruction  in  these  languages.  I  do  not  mean 
that  his  Latin  helps  him  in  studying  English,  for 
he  can  hardly  write  a  sentence  without  error.  I  do 
not  mean  that  it  makes  him  fond  of  literature,  for 
of  ancient  literature  or  history  he  never  has  any 
knowledge  except  that  C«esar  wrote  a  book  for  the 
third  form,  and  on  English  literature  his  mind  is 
a  blank."    *    *    * 

"I  ask  for  a  return  to  simplicity  of  system.  Eng- 
lish (the  King's  English;  I  exclude  Johnsonese)  is 
probably  the  richest,  the  most  complex,  language, 
the  one  most  worthy  of  philologic  study;  English 
literature  is  certainly  more  valuable  than  any  ancient 
or  modern  literature  of  any  one  other  country,  yet 
admiration  for  it  among  learned  Englishmen  is  won- 
derfully mi.xed  with  patronage  and  even  contempt. 
*    *    * 

"Well-equipped  schools  of  applied  science  are  get- 
ting to  be  numerous,  but  I  am  sorry  to  say  that  only 
a  few  of  the  men  who  leave  them  every  year  are 
really  likely  to  become  good  engineers.  The  most 
important  reason  for  this  is  that  the  students  who 
enter  them  come  usually  from  the  public  schools ; 
they  cannot  write  English ;  they  know  nothing  of 
English  subjects;  they  do  not  care  to  read  anything 

I.  A  Tiaper  presented  at  the  conveotton  of  the  American  Instt- 
lute  of  Electrical  Eog  neers,  Niagara  Falls,  N.  Y.,  Jaly  3.  1903. 


SHOWING    SWITCH    MOTORS    AND    INTERLOCKING    TOWER. 

"Such  schemes  as  Mr.  's  is  not  a  solution." 

"A  body  like  you  propose." 

Of  certain  generators,  it  was  said  they  "cannot 
be    run   in   parallel." 

"This  operation  is  to  be  operated  at  every  station." 

"In  a  shaft  8,oco  feet  deep  the  cost  of  cooling  the 
temperature   would   be   considerable." 

"How  much  we  have  had  to  pay  because  ol  the 
slow  speed." 

"Details  as  to  how  small  turbines  could  be  man- 
ufactured." 

"Encourages  attack  upon  the  doctrine  of  the  right 
'^     *  .  *       to   control   their    business    *    *    *." 

"This    discharge   took    place    perfectly   regular." 

"There  is  no   reversing  plugs." 

"For  which  the  unenviable  distinction  of  being 
the  worst  in  the  world  is  often  claimed  for  it." 

"To  this  was   added  two    *    *    *    generators." 

"Gas  engines  would  develop  along  the  same  lines 
as  the   steam   engine  had  done." 

"The  low  height  of  the  turbine  permitted  a  re- 
duction of  the  height  of  the  engine  room." 

"The  correctness  of  my  conclusions  have  been 
amply  demonstrated." 

"This  can  be  done  equally  as  well  with  the  motor 
at  no  load  as  at  full  load." 

"Four  motors  *  *  *  will  perform  a  faster 
schedule." 

"An   almost   infinitestimable    amount." 

"The   last   two-thirds"    (of  a   commutator   brush). 

"The  matter  of  convenience  *  *  *  js  shown  in 
every   detail." 

"Brackets   cast   solidly   with   frame." 

"The  rings    *    *     *    are  circular  in  shape." 

"One  and  the  same  motor." 

"The  car  is  well  lit." 

"Not  only  securing  pole  (pole-piece),  but  also 
of  drawing  same  down  to  the  tightest  of  magnetic 
contacts." 

"The  cost  of  superimposing  a  second  floor  on  the 
present  system  would  cost  as  much  as  the  original 
cost  of  building  the  present  system." 

"The  company  find  it  impossible  to  buy  only  at 
retail    prices." 

"Which  renders  great  economy  and  rapid  construc- 
tion." 


"The  three  top  voltages  were  the  *  *  *  ones 
*    *     *     used." 

"Trains   can   run   at   fast  speed." 

"The  hollow  of  both  electrodes  communicate  with 
the  open  air,  and  when  in  contact  form  an  air-tight 
joint." 

"Their  errors  (of  electrical  measuring  instru- 
ments) were  determined  by  taking  them  to  the  works 
of   the   Weston   Co." 

"Continued  to  do  good  work  when  pronounced  as 
ruined." 

"We  do  not   think  present   conditions   demand." 

"A  fewer  number  will  perform  a  given  amount 
of  work  four  times  as  long  as  any  other  cell  of 
equal   size." 

"There  is  no  question  but  that." 

"It  would  have  been  better  to  have  had." 

"Why  does  a  cell  constant  change  when  the  dens- 
ity  of   the    solutions   change?" 

"The  lapse  of  time  which  are  here  chiefly  in  ques- 
tion." 

"Not   yet    fully   decisive." 

"The  correct  solution  for  the  problem  of  cause 
has  been  discovered." 

These  (about  five  pe'r  cent,  of  those  I  have  seen) 
have  been  gleaned  since  the  Great  Barrington  dis- 
cussion, from  reports  of  engineers,  descriptions  of 
operations  furnished  to  engineering  periodicals  by 
engineers  in  charge,  and,  "woe  is  me,"  from  letters 
to  the  technical  press  written  by  professors  of  ap- 
plied physics  in  universities !  I  regret  to  say  that 
some  of  the  most  glaring  solecisms  are  from  the  last- 
named  source. 

Wendell  Phillips  once  said  that  there  arc  only  37 
jokes  in  all  languages,  but  Mr.  Phillips  died  before 
electrical   engineers   had    written  much. 

It  is  only  necessary  to  refer  briefly  to  the  inaccurate 
use  of  terms  common  in  the  profession,  and  partic- 
ularly to  double  meanings  applied  to  well-known 
words  which  sljould  be  terms  of  precision.  "Static 
transformer,"  when  stationary  transformer  is  meant ; 
the  ''capacity"  of  a  system,  when  the  maximum  out- 
put is  meant;  the  "field"  of  a  generator,  when  the 
field  magnet  is  meant,  are  common  examples  of  the 
appropriation  of  a  well-known  term  to  a  new  use, 
generally  inaccurate.  "The  time  would  fail  me" 
to  dp  more  than  shake  hands  with  our  old  enemies, 
"equally  as  well,"  "the  two  highest,"  "one  and  the 
same,"   et  id  omne  genus. 

I  see  many  mining  engineers  in  the  course  of 
the  year.  Respectable  vagrants  as  they  are,  their 
correct  and  often  elegant  diction  is  a  surprise  and 
a  pleasure,  and  somewhat  of  a  reproach  to  our  own 
members;  though  a  mining  engineer,  to  be  sure, 
would  have  but  a  dry  practice  if  he  could  not  furnish 
the  materials   for  a  good  prospectus. 

This  is  no  protest  against  the  study  of  languages 
other  than  English.  Per  contra,  just  as  no  man  can 
be  a  sound  mathematician  who  confines  his  study 
to  algebra  or  trigonometry,  so  no  man  can  learn 
English  thoroughly  without  some  comprehension  of 
its  sources  in  other  languages.  The  true  meaning 
of  a  word  can  only  be  I'earned  by  learning  its  root, 
and  from  that  its  trunks  and  branches  are  easily 
understood. 

Let  no  man  say  "I  am  too  old  to  take  up  such 
studies ;  they  were  neglected  in  my  youth,  and  I  am 
as  I  am."  Caleb  Gushing,  attorney-general  of  the 
United  States,  statesman,  diplomat  and  jurist,  learned 
in  literature  and  science,  began  the  study  of  French 
when  he  was  70  years  of  age.  The  subsequent  pro- 
ceedings are  not  generally  referred  to ;  but  having 
heard  Mr.  Cushing's  French,  I  may  add  that  al- 
though public  safety  prohibited  his  pronunciation, 
his  knowledge  of  the  shades  of  meaning  of  the 
spoken  language  would  have  shamed  many  English- 
speaking  persons  long  resident   in   France. 

Most  of  the  errors  in  engineering  English  are  due 
to  want  of  attention ;  few  engineers  revise  the  lan- 
guage of  their  reports  and  articles  as  they  do  the 
tables  and  forniute  upon  which  the  text  is  based; 
fewer  still, .  even  in  important  investigations,  think 
it  worth  while  to  have  the  text  read  by  another  to 
detect  errors. 

I  may  quote  from  President  Woodrow  Wilson's 
inaugural  his  unanswerable  plea  for  a  liberal  educa- 
tion as  a  special  plea  for  adequate  instruction  in 
English,  either  as  a  preparation  for,  or,  better  still, 
for  both  that  and  a  part  of  an  engineering  course. 

"No  doubt  the  old,  purely  literary  training  made 
too  much  of  the  development  of  mere  taste,  mere 
delicacy  of  perception,  but  our  modern  training 
makes  too  little.  We  pity  the  young  child  who,  ere 
its  physical  life  has  come  to  maturity,  is  put  to 
some  task  which  will  dwarf  and  narrow  it  into  a 
mere  mechanical  tool.  We  know  that  it  needs  first 
its  free  years  in  the  sunlight  and  fresh  air,  its  ir- 
responsible youth.  And  yet  we  do  not  hesitate  to 
deny  to  the  young  mind  its  irresponsible  years  of 
mere  development  in  the  free  air  of  general  studies. 
V    *    * 

"What  we  seek  in  education  is  a  full  liberation  of 
the  faculties,  and  the  man  who  has  not  some  surplus 
of  thought  and  energy  to  expend  outside  the  narrow 
circle  of  his  own  task  and  interest,  is  a  dwarfed, 
uneducated  man.  We  judge  the  range  and  excellence 
of  every  man's  abilities  by  their  play  outside  the 
task  by  which  he  earns  his  livelihood.  Does  he 
merely  work,  or  does  he  also  look  abroad  and  plan  ? 
Does  he,  at  least,  enlarge  the  thing  he  handles?  No 
task,  rightly  done,  is  truly  private.  It  is  part  of 
the    world's    work.     *     *     * 

"A   merely    literary    education,   got    out   of   books 


and   old   literature,   is   a   poor   thing   enough   if    the 
leacher   stick   at    grammatical    and    syntactical    drill. 

+     *     * 

"It  is  not  the  education  that  concentrates  that  is 
to  be  dreaded,  but  the  education  that  narrows — 
that   is  narrow   from  the  first." 

Do  we  not  all  assume  too  readily  that  because 
we  speak,  or  think  we  speak,  English,  our  expression 
of  the  thought  in  our  minds  is  impeccable?  Is  not 
our  vocabulary  too  strictly  professional?  Does  it 
not  cramp  the  intelligence  and  impair  perception  ? 
Ought  we  not  to  "break  their  bonds  asunder,"  and 
learn  thoroughly  to  use  the  master-tool — English? 


Improvement  in  Car-axle  Lighting. 

On  July  22,  1902,  a  patent  was  granted  to  Charles 
M.  Gould  of  New  York  embodying  a  generator  belted 
to  a  car  axle  for  lighting  purposes  when  the  car 
is  in  motion,  and  a  storage  battery,  charged  by  this 
same  generator,  to  give  the  necessary  current  when 
the  car  is  standing  still.  In  order  to  overcome  cer- 
tain defects  in  this  apparatus  a  patent  embodying 
some  ingenious  features  has  been  issued  to  William 
A.  Turbayne,  Buffalo,  N.  Y.,  and  Albert  S.  Hubbard, 
Belleville,   N.   J.,   and   assigned   to   Mr.    Gould. 

In  the  system  devised  by  Mr.  Gould  the  lighting 
generator   is   driven    by   a  belt   from  one  of  the  car 
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spring  (k'),  fixed  at  its  other  end  to  the  double 
pawl.  When  the  solenoid  core  is  in  its  lowest  posi- 
tion, the  pawl  nose  (i')  will  be  lowered  into  op- 
erative relation  to  its  ratchet  wheel  (G)  and  the  nose 
(i)  raised  out  of  operative  position.  The  oscillation 
of  the  pawl  lever  by  the  motor  will  then  turn  the 
shifting  screw  to  the  left  and  move  the  dynamo 
away  from  the  car  axle  and  tighten  the  belt.  When 
the  solenoid  core  is  raised  to  its  highest  position,  the 
other  nose  (i)  of  the  pawl  will  be  lowered  into  en- 
gagement with  the  teeth  of  its  ratchet  wheel,  and 
the  shifting  screw  will  be  turned  in  the  opposite 
direction  and  move  the  dynamo  toward  the  car  axle 
to  slacken  the  belt.  When  the  solenoid  core  is  lifted 
only  partially  or  to  the  intermediate  normal  position 
both  pawl  noses  will  be  out  of  engagement  with 
their  ratchet  wheels  and  the  pawl  lever  will  oscillate 
without  operating  the  shifting  screw. 

The  solenoid  (K)  is  provided  with  a  coarse-wire 
winding  (K'),  interposed  in  the  circuit  between  the 
dynamo  and  the  storage  battery  and  traversed  by 
the  full  current  entering  the  battery,  a  sec- 
ond fine-wire  winding  (K°),  connected  as  a  shunt 
across  the  battery  and  acting  cumulatively  with  the 
coil  (K')  to  magnetize  and  lift  the  solenoid  core, 
and  a  third  coarse-wire  winding  (K°)  in  the  lamp 
circuit  wound  in  such  a  manner  as  to  act  differen- 
tially to  the  windings  (K')  and  (K*)   and  neutralize 


CAR-AXLE    LIGHTING. — SIDE   VIEW    OF   THE    APPARATUS. 


axles.  Since  the  speed  of  rotation  of  the  axle  is 
necessarily  of  very  wide  variation,  some  means  Inust 
be  provided  to  regulate  the  speed,  of  the  generator. 
To  accomplish  this  end  the  inventor  makes  use  of 
a  small  auxiliary  motor,  so  conrtected  to  the  sliding 
frame  of  the  generator  that  when  the  speed  of  the 
car  axle  becomes  higher  than  necessary  for  driving 
the  generator  the  latter  will  be  iiioved  by  the  motor 
toward  the  axle,  causing  a  loosening  and  consequent 
slipping  of  the  belt,  and  when  the  speed  of  the  axle 
decreases  the  generator  will  be  moved  in  the  op- 
posite direction,  tightening  the  belt  and  increasing 
the  generator  speed.  The  motor  is  driven  in  one 
direction  by  current  from  the  generator,  while  a 
reversnig  mechanism,  actuated  by  a  solenoid,  deter- 
mines the  direction  of  movement  of  the  generator. 
i  he  solenoid  is  controlled  by  a  current  from  the 
generator  and  operates  the  reversing  mechanism 
when  the  output  of  the  generator  by  reason  of  the 
increased  or  decreased  speed  rises  abdve  or  falls 
below  a  predetermined  normal  value. 

One  object  of  the  invention  by  Turbayne  and  Hub- 
bard is  to  provicle  a  regulating  apparatus  by  means 
of  which  current  entering  the  battery  as  a  charge 
will  be  automatically  reduced,  accordingly  as  the 
electromotive  force  of  the  battery  rises  during 
cliarge,  so  that  only  the  necessary  amount  of  power 
will  be  used  and  the  battery  will  not  be  overcharged. 
Another  object  is  to  provide  means  by  which  the 
output  of  the  generator  is  increased  when  lamps  are 
added  to  the  circuit,  so  that  the  increased  load  will 
not  impede  the  charging  of  the  battery. 

Figs.  I,  2  and  3  represent,  respectively,  a  side 
view  of  the  apparatus  as  a  whole,  the  elevation  and 
plan  of  the  motor  and  solenoid  with  their  associated 
parts,   and  a   diagram   of   the  electrical   connections. 

The  generator  (A)  is  belted  to  the  car  axle,  as 
shown  in  Fig.  i,  and  slides  toward  or  from  the  motor 
on  the  guide  bars  (c').  The  screw  (E)  which  moves 
the  generator  has  its  threaded  portion  engaging  a 
screw-threaded  lug  on  the  generator,  while  the  un- 
threaded end  carries  two  ratchet  wheels  (F)  and 
CG),  the  teeth  of  which  extend  in  opposite  direc- 
tions. The  pawl  lever  (H)  is  pivoted  concentric- 
ally with  the  shifting  screw  and  carries  the  double 
pawl  (I),  co-operating  with  (F)  and  (G).  The 
pawl  lever  is  oscillated  by  the  motor  (J)  in  a  man- 
ner which  can  be  plainly  seen  by  consulting  the 
diagrams  of  Fig.  2.  It  will  be  seen  that  by  causing 
one  part  of  the  double  pawl  to  come  into  engage- 
ment with  one  of  the  ratchet  wheels  the  shifting 
screw  will  be  turned  in  one  direction,  while  if  the 
other  part  of  the  pawl  is  brought  into  engagement 
Ihe  screw  will  be  turned  in  the  opposite  direction, 
and  the  generator  will  be  moved  forward  or  back 
lorrcspondingly.  (K)  represents  a  solenoid  for 
.sliifling  the  double  pawl  to  throw  one  or  the  other 
of  its  noses  into  engagement  with  the  teeth  of  its 
co-operating  ratchet  wheel.  The  core  (k)  of  the 
.solenoid  is  connected  to  one  arm  of  a  lever  (k'), 
Ihe  olher  arm  of  which  is  connected  to  one  end  of  a 


the  magnetic  eflfects  of  the  latter  windings,  and,  thus 
lower  the   solenoid   core.  .  ' 

The  electrical  circuits  for  energizing  the  solenoid 
coils  and  operating  the  mot6,iiiare  controlledi  by  a 
centrifugal  governor  on  the  dynamo  shaft,  which 
operates  cut-outs,  as  presently  described.  These 
parts  are  shown  in  the  diagratnmatic  view.  Fig.  3, 
and  are  as  follows :  (L)  represents  the  centrifugal 
governor,  and  (M)  a  movable  switch  arm  opisrated 
by  the  governor  and  provided  with  switch  blades 
arranged  opposite  contact  plates.  .,(0)  represents 
the  lamps,  and  (P)  the  storage  batteries.  A  main- 
circuit  wire  connects  the  contact  (ri')  with  the  posi- 
tive pole  of  the  battery,  (q')  connects  the  negative 
pole    of    the    battery    with    the    coarse-wire    winding 


FIG.    2.       CAR-AXI.E  LIGHTING. — SIDE  ELEVATION  AND  PLAN 
OF    MOTOR    AND    SOLENOID. 

(K')  of  the  solenoid,  and  (q°)  connects  with 
the  contact  (n').  The  switch  for  turning  the 
lights  on  and  off  is  connected  through  a  resist- 
ance (q'')  with  the  main-circuit  wire  and  also  with 
one  terminal  of  the  light  circuit,  the  other  terminal 
of  wdiich  is  connected  by  the  third  winding  (K'),  of 
the  solenoid  with  the  negative  pole  of  the  battery. 
A  shunt  circuit  connects  the  main-circuit  wires  across 
the  battery  and  includes  the  fine-wire  winding  (K") 
of  the  solenoid.  The  contact  (n°)  and  positive  brush 
of  the  generator  arc  connected,  as  also  are  (n°)  and 
negative  brush  of  the  dynamo.  The  field  (A')  of 
the   generator  is  included   in  a  shunt  circuit  and  is 
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joined  with  the  contact  (n)  and  with  the  main- 
circuit  wire  (q").  The  operating  circuit  for  the  mo- 
tor which  oscillates  the  pawl  lever  is  represented  by 
(u)  (u')-  When  the  dynamo  shaft  has  reached  a 
predetermined  desired  speed,  the  centrifugal  governor 
is  operated  to  move  the  switch  arm  and  carry  the 
blade  (m)  against  the  two  contacts  (n)  (n'),  which 
project  nearer  to  the  switch  arm  than  the  other 
contacts.  The  battery  current  then  flows  from  the 
positive  pole  of  the  battery  through  the  various  con- 
nections to  the  coarse-wire  winding  (K')  of  the 
solenoid,  and  from  there  back  to  battery. 

The  generator  field  is  thus  energized  and  current 
flows  from  the  generator  and  operates  the  motor, 
which  in  turn  revolves  the  adjusting  screw,  and  the 


FIG.    3.       CAR-AXLE  LIGHTING.  —  DIAGRAM   OF  CONNECTIONS. 

generator  is  brought  to  normal  speed.  When  this 
is  attained  current  passes  through  the  first  winding 
(K)  and  the  shunt  winding  (K")  of  the  solenoid 
and  energizes  the  windings,  which  lift  the  solenoid 
core  to  the  normal  position.  The  current  then  re- 
mains constant  unless  the  speed  of  the  axle  changes, 
the  lights  are  turned  on,  or  the  charging  of  the 
battery  has  proceeded  to  an  extent  to  make  a  reduc- 
tion of  the  current  desirable.  If , the  speed  of  the  car 
axle  increases,  the  magnetization  of  the  solenoid 
windings  (K'J  and  (K°)  will  be  increased  and 
raise  the  core  until  the  pawl  nose  (i)  engages  its 
ratchet  wheel  and  turns  the  shifting  screw  to  the 
right,  moving  the  dynamo  toward  the  car  axle  until 
its  armature  speed  is  reduced  and  the  current  brought 
back  to  normal.  If  the  speed  of  the  car  axle  de- 
creases, the  reverse  of  this  operation  takes  place  and 
the  generator  is  speeded  up.  As  the  battery  electro- 
motive force  rises  during  the  charging  operation,  the 
magnetic  effect  of  the  shunt  solenoid  winding  (K') 
increases,  which  also  raises  the  core,  and  the  gen- 
erator decreases  its  speed  and .  omtput.  When  the 
lights  are  turned  on  or  lampi  load  ladded,  the  current 
traversing  the  third  winding  (K°J  :  of  the  solenoid 
energizes  the  same,  and,  owing  to  its  differential 
action  relative  to  the  other  windings  of  the  solenoid, 
it  neutralizes  or  counteracts  the  same,  permitting 
the  core  to  again  drop  and  thereby  increase  armature 
speed.  Thus  the  output  of  the  dynamo  is  kept  at 
the  desired  value  for  the  work  which  it  has  to  do. 
The  current  is  reduced  as  the  battery  electromotive 
force  increases,  so  that  the  battery  is  charged  under 
ideal  conditions  and  there  is  no  waste  of  energy. 


Lake    Steamers    to    Be    Equipped    with 
Space-telegraph  Apparatus. 

Within  a  week  the  City  of  Chicago  and  City  of 
Milwaukee,  two  lake  steamers  owned  by  the  Graham 
&  Morton  Transportation  Company,  and  plying  be- 
tween Chicago  and  St.  Joseph,  Mich.,  will  be  fitted 
with  the  De  Forest-Smythe  space-telegraph  appa- 
ratus. Through  an  agreement  reached  between  the 
steamship  company  and  Montgomery  Ward  &  Co., 
the  tower  in  the  latter's  building  in  Michigan  Av- 
enue will  be  used  as  the  main  station  in  Chicago  for 
receiving  and  transmitting  messages.  Most  of  the 
apparatus  is  already  here,  and  it  is  expected  to  have 
the  system  in  operation  by  July  15th.  Little  time 
will  be  required  to  fit  out  the  shore  plant,  although 
the  work  on  the  steamers  will  take  at  least  a  week. 
The  masts  of  both  vessels  will  be  lengthened  30 
feet,  and  the  necessary   rigging  installed. 


Electric  Coal-carrying  Road. 

The  officers  of  the  Indianapolis  and  Danville  (Ind.) 
line  announce  that  the  road  has  been  financed  and 
that  work  is  about  to  be  begun.  The  road  will  be 
a  coal-carrying  line,  and  will  run  from  Danville 
through  Bainbridge,  Rockville,  and  thence  to  Terre 
Haute.  Branches  will  be  built  running  into  the 
Clay,  Vermillion  and  Park  County  coal  fields.  The 
equipment  will  include  a  number  of  electric  loco- 
motives and  the  road  is  to  be  built  without  heavy 
grades,  so  that  trains  of  25  or  30  cars  of  coal  can 
be  hauled  into  Indianapolis.  At  Rockville  and  Dan- 
ville spurs  for  the  coal  roads  will  be  built  around 
the  cities,  while  the  passenger  service  will  enter  the 
cities. 


The  Greenfield  (Mass.)  Electric  Light  and  Power 
Company  will  establish  a  power  station  at  Gardner 
Falls    to    develop    600   horsepower. 
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Phase  Transformation. 

As  the  field  of  polyphase  transmission  broadens 
more  attention  must  necessarily  be  paid  to  the  sub- 
ject of  phase  transformation.  Many  methods  of  ac- 
complishing the  transformation  of  one  polyphase 
system  into  another  have  been  described,  but  a  new 
one  will  always  be  studied  with  interest.  Alexan- 
der D.  Lunt  of  Schenectady,  N.  Y.,  has  been  work- 
ing along  this  line,  and  has  invented  a  method 
possessing  many  commendable  features.  In  prin- 
ciple the  system  consists  of  the  combination  of 
magnetic  fluxes  having  phase  relations  correspond- 
ing to  those  of  the  currents  of  a  polyphase  system 
of  a   given   number  of  phases  and   inducing  by  the 


FIGS.     I    AND    2.       PHASE   TRANSFORMATION. 

resultant  fluxes  electromotive  forces  having  a  dif- 
ferent  number   of  phases. 

The  accompanying  drawings  are  diagrammatic. 
Fig.  I  being  a  diagram  of  the  system  showing  con- 
nections,  while  Fig.  2  is  an  explanatory  diagram. 

Fig.  I  shows  two  transforming  devices  (4)  and 
15).  situated  between  the  three-phase  mains  (i) 
(2)  (3),  and  the  quarter-phase  (6)  (7).  The  phase 
transformer  (4)  consists  of  a  core  having  three 
branches  (10)  (,n)  and  (12),  the  branch  (11)  con- 
stituting a  common  return  for  the  branches  (10) 
and  (12).  Upon  the  branches  (10)  and  (12)  are 
mounted  coils  (13)  (14),  the  coil  (13)  being  con- 
nected across  the  mains  (2)  (3)  and  the  coil  (14) 
across  the  mains  (i)  (3).  Each  of  these  coils  en- 
closes a  flux,  which,  combined  with  that  of  the  other 
coil,  produces  a  resultant  in  the  branch  of  common 
return  (ii)  of  a  value  equal  to  each  of  its  com- 
ponents, but  displaced  in  phase  midway  between 
them.  This  relation  will  be  readily  understood  by 
an  inspection  of  Fig.  2.  In  this  figure  the  lines  (15) 
and  (16)  represent  in  magnitude  and  phase  the  cur- 
rent flowing  in  the  coils  (13)  and  (14),  while  their 
resultant  (,17)  represents  the  current  or  electromotive 
force  generated  in  the  coil  (18),  including  the  com- 
mon return  (.11  J,  and  connected  to  the  mains  (6) 
( -)    of  the  two-phase  system. 

The  transforming  device  (5 J  resembles  (4),  but 
the  connections  and  proportions  of  the  coils  are 
slightly  different.  In  the  second  case  (5)  the  coils 
( 19)  and  (20)  are  connected  across  mains  (i)  (3) 
and  (i)  (2),  respectively,  the  phase  relation  of  the 
currents  in  these  coils  being  represented  by  the  lines 
(22)  and  (23),  Fig.  2.  The  resultant  flux  produced 
by  these  two  coils  is  represented  by  the  line  (24). 
To  accomplish  this  purpose  the  coil  (19)  has  a 
slightly  larger  number  of  turns  and  the  coil  (20) 
a  smaller  number  of  turns  than  the  correspondingly 
situated  coils  in  (4).  The  current  set  up  in  the 
coil  (25;,  which  encloses  the  fluxes  traversing  both 
coils  (19)  and  (20),  is  equal  in  value  to  that  in 
the  coil  (18),  but  displaced  by  one-quarter  of  a 
period.  The  coil  (25)  therefore  constitutes,  in  con- 
junction with  (18),  a  two-phase  source  of  supply 
from  which  current  is  transmitted  by  means  of  the 
mains   (6)   to   (9). 

It  is  obvious  that  the  phase  transformation  de- 
scribed is  reversible,  so  that  quarter-phase  current 
may  be  changed  into  three-phase,  as  well  as  three- 
phase  into  quarter-phase.  Moreover,  the  invention 
is  not  limited  to  this  particular  character  of  poly- 
phase transformation,  since  it  comprises  any  trans- 
formation in  which  fluxes  are  produced  having  phase 
relations  corresponding  to  one  of  the  polyphase  sys- 
tems, from  which  fluxes  electromotive  forces  are 
produced,  corresponding  to  the  other  polyphase  sys- 
tem. 


The  Berlin  (Germany)  Electricity  Company  pro- 
poses to  erect  a  large  central  electric  power  plant 
at  Crimmitzschau,  Saxony,  to  furnish  power  to  elec- 
tric-lighting companies,  street-railway  companies  and 
factories.  Crimmitzschau  and  Werdau  are  but  six 
miles  apart,  and  the  country  between  them  is  almost 
covered    with   manufacturing   enterprises. 


American  Pacific  Cable  Is  Formally 
Opentd. 

As  was  predicted  by  officials  of  the  Commercial 
Pacific  Cable  Company  on  January  i,  1903,  when 
the  section  of  the  American  Pacific  Cable  connecting 
San  Francisco  and  Honolulu  was  completed,  the 
remaining  sections,  giving  telegraphic  connection  be- 
tween the  United  States  and  Manila,  were  completed 
and  formally  opened  on  July  4th.  The  new  cable 
transmitted  its  first  message  at  10:30  p.  m.  on  that 
day,  it  being  a  congratulatory  message  from  Presi- 
dent Roosevelt  to  Governor  Taft  in  the  Philippines 
and  was  as  follows : 

Oys  er  Biy,  N.  v.,  July  4.  G  vei nor  Tatt,  Manila:  I  open  the 
American  Pacitic  cable  witti  tireetiags  to  you  and  the  people  of 
tile  Plii.ippines.  Theodore  Roosevelt. 

In  29  minutes  an  answer  containing  133  words 
was  received  from  Governor  Taft  in  which  he  ex- 
tended the  greetings  of  the  inhabitants  of  the 
islands  and  congratulated  those  directly  interested 
in  the  enterprise. 

After  the  exchange  of  greeting  between  the  Presi- 
dent and  Governor  Taft  hundreds  of  similar  mes- 
sages which  had  been  placed  on  file  were  sent  over 
tlie  wire.  At  11:23  P-  ni-  President  Roosevelt  sent 
the  following  message  to  President  Clarence  H. 
Mackay  of  the  Commercial  Pacific   Cable  Company : 


Guam  and  Midway,  arriving  there  on  June  19th. 
Then  the  Anglia  paid  out  the  section  from  Midway 
to  Hawaii,  arriving  off  Honolulu  on  July  3d. 

The  new  route  has  four  great  ocean  stretches : 
From  San  Francisco  to  Hawaii,  2,276  miles,  with  a 
mean  depth  of  2,500  fathoms  and  maximum  of  3,073 ; 
from  Hawaii  to  Midway  Island,  1,254  miles,  with 
mean  depth  of  2,000  fathoms  and  maximum  of 
3,026;  from  Midway  Island  to  Guam,  with  mean 
depth  of  2,600  fathoms  and  maximum  of  4,900; 
from  Guam  to  Luzon,  1,490  miles,  with  mean  depth 
of  2,500  fathoms  and  maximum  of  3,400. 

It  is  announced  that  while  the  Manila  cable  is 
completed  and  in  working  order,  it  will  not  be 
open  for  business  before  July  15th,  and  the  proba- 
bilit"  is  that  the  opening  day  will  be  some  time  later 
in  the  month. 


Electrically  Driven  Armor-plate  Planer. 

Many  interesting  examples  of  large  machine  tools 
electrically  driven  are  now  afl^orded  by  the  machine 
shops  of  the  country.  One  is  represented  by  the 
accomnanying  illustration,  which  show's  a  32-foot 
heavy  plate  planer  built  by  Hilles  &  Jones  of  Wil- 
mington, Del,  and  recently  installed  in  the  United 
States  navy  yard  at  Charlestown,  Mass.  Direct 
connected   to  the  main   drilling  screw  of  the  planer. 


ELECTRICALLY'    DRIVEN     AKMOR-PLATE    PLANER. 


"Congratulations  and  success  to  the  Pacific  cable 
which  the  genius  of  your  lamented  father  and  your 
own  enterprise  made  possible."  The  message  was 
received  by  Mr.  Mackay,  who  was  with  the  president 
at  Oyster  Bay,  in  exactly  12  minutes,  having  en- 
circled the  world  and  covered  a  distance  of  25,835 
miles.  Immediately  Mr.  Mackay  cabled  his  response, 
which  consumed  but  nine  minutes  in  its  trip  around 
the  globe.  This  message  was  as  follows:  "I  thank 
you  deeply  for  your  message,  and  I  earnestly  hope 
that  the  Pacific  cable,  by  opening  the  wide  horizon 
of  the  great  East,  may  prove  a  useful  factor  to  the 
commerce   of  the   United   States." 

It  was  originally  intended  to  open  the  cable  on 
the  morning  of  the  Fourth,  but  a  storm  at  Honolulu 
for  many  hours  delayed  the  landing  and  splicing  of 
the  cable.  All  haste  was  made  and  every  effort 
put  forth  to  complete  the  task,  and  when  the  storm 
finally  subsided  the  steamer  Anglia  succeeded  in 
landing  the  deep-sea  section  connecting  Honolulu 
with  Midway  Island,  Guam  and  Manila.  At  9:15 
p.  m.  a  cablegram  was  received  by  Vice-president 
Baker  of  the  Postal  Telegraph-cable  Company,  an- 
nouncing that  the  ends  of  the  off-shore  and  deep- 
sea  sections  were  being  spliced  on  board  the  Anglia. 
This  was  welcome  news  to  President  Mackay  of 
the  Commercial  company,  to  whom  so  much  credit 
is  due  for  the  successful  carrying  out  of  this  great 
undertaking  which  places  the  United  States  in  a 
more  advantageous  position  for  the  handling  of  the 
Pacific  trade. 

It  is  to  John  W.  Mackay  that  the  world  is  in- 
debted for  the  success  of  the  Pacific  cable.  In  a 
letter  addressed  on  August  22,  1901,  to  Secretary 
Hay,  he  offered  to  lay  the  cable  as  a  private  enter- 
prise. Congress  accepted  Mackay's  offer,  and  sound- 
ings made  by  the  Navy  Department  were  turned 
over  to  the  company.  The  Colonia  and  the  Anglia, 
the  former  the  largest  cable  ship  in  the  world, 
sailed  from  London  on  April  gth  and  loth.  The 
Anglia  reached  Manila  on  May  22d,  with  6,000  miles 
of  cable  and  laid  the  wire  to  Guam,  arriving  on 
June  2d.  Meanwhile  the  Colonia  had  proceeded  di- 
rect to  Guam.  She  started  from  there. on  May  27th 
and    dropped    the    cable    beneath    the    sea    between 


through  gearing  arid  magnetic  clutches,  is  a  50- 
horsepower,  Westinghouse,  multipolar  motor  of  220 
volts  and  running  at  slow  speed,  which  furnishes 
ample  power  to  enable  the  machine  to  plane  two- 
inch  armor  plate,  taking  a  heavy  chip.  A  thorough 
test  proved  the  machine  to  be  a  powerful  tool  in 
every  respect.  The  saddle  of  the  planer  is  designed 
to  carry  two  tools,  one  cutting  in  each  direction, 
also  a  third  tool  for  vertical  feed,  the  saddle  and 
tool  holder  being  shifted  automatically  at  any  point 
desired. 


Electrolytic  Refining  of  Lead. 

In  the  Betts  process  of  electrolytic  refining,  re- 
cently put  into  operation  at  the  Canadian  Smelting 
Works,  Trail,  British  Columbia,  the  lead  bullion  is 
smelted  in  the  ordinary  way  and  is  molded  into  plates 
30  by  40  inches  and  one  inch  in  thickness.  Twenty- 
eight  cedar  vats,  lined  with  rubber  composition,  are 
placed  in  rows  of  seven,  each  vat  being  three  inches 
lower  than  the  one  above.  A  steel  plate  forms  the 
cathode  and  the  lead  plates  the  anode.  The  elec- 
trolyte is  a  solution  containing  lead  fluosilicate 
and  fluosilic  acid.  This  solution  does  not  crystallize 
and  is  prepared  at  the  works  by  the  simple  solution 
of  quartz  in  hydrofluoric  acid,  with  the  subsequent 
addition  of  lead  carbonate.  Each  vat  contains  22 
anodes  and  cathodes  arranged  two  inches  apart,  the 
vats  being  connected  in  series  and  requiring  4,000  am- 
peres of  current.  The  lead  is  dissolved  from  the  anode 
and  deposited  in  an  almost  pure  form  on  the  cathode, 
leaving  a  skeleton  of  lead  containing  all  the  impuri- 
ties, including  copper,  silver,  gold,  etc.,  at  the 
anode.  The  solution  is  circulated,  being  pumped 
back  after  leaving  the  last  vat,  and  the  anodes, 
weighing  originally  about  350  pounds  each,  take 
about  eight  days  to  dissolve.  The  anodes  are  trans- 
ferred to  another  vat,  where  the  impurities,  which 
have  remained  as  a  muddy  slime,  are  washed  from 
the  skeleton  sheets  of  lead,  which  are  recast  into 
anodes.  The  capacity  of  the  plant  is  seven  tons  of 
lead    a   day. 


The  ordinance  granting  the  Chicago  Pneumatic 
Tube  Company  a  20-year  franchise  to  operate  pneu- 
matic tubes  beneath  the  streets  of  Chicago  for  the 
delivery  of  mail  matter  was  passed  at  the  last  meet- 
ing of  the  City  Council  by  a  vote  of  49  to  15. 
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Who  was  the  inventor  of  the  steam  engine? 
Ask  the  question  of  any  intelligent  schoolboy,  and 
he  will  probably  answer,  without  hesitation,  "James 
Watt."  And  Watt,  whose  name,  rather  curiously, 
has  been  preserved  in  a  unit  of  power  by  the  elec- 
tricians, not  the  mechanicians,  was  in  fact  the  in- 
ventor of  the  practicable,  usable  steam  engine  that 
revolutionized  industrial  processes  the  world  over. 
Watt's  great  invention  is  comparatively  modern, 
dating  back  only  to  1765,  when  he  devised  a  con- 
densing steam  engine,  for  which  he  obtained  a 
patent  four  years  later.  In  1775  Watt,  in  partnership 
with  Boulton,  began  the  manufacture  of  steam  en- 
gines in  Birmingham,  and  this  year  marked  the 
beginning  of  the  commercial  age  of  steam.  But  the 
recent  development  of  the  steam  turbine  has  di- 
rected renewed  attention  to  the  first  of  all  inventors 
of  mechanisms  operated  by  the  e.^pansive  power  of 
steam,  and  there  are  not  lacking  those  who  intimate 
that  Hero,  the  premier  steam-engine  inventor,  was 
likewise  the  greatest.  Thus,  Mr.  Edwin  Yawger  of 
Pittsburg,  in  a  paper  on  steam  turbines  recently 
read  before  the  Electric  Club  of  Cleveland,  says: 
"If  Hero,  when  he  invented  the  steam  turbine  2,000 
years  ago,  had  gone  a  step  further,  as  did  James 
Watt,  and  invented  an  instrument  capable  of.  testing 
the  power  and  efficiency  of  his  motor,  tlie '  whole 
history  of  the  world  might  have  been  changed. 
James  Watt  did  not  invent  the  steam  engine,  but  he 
did  invent  the  steam-engine  indicator,  and  the  im- 
petus that  resulted  from  his  systematic  methods  of 
testing  established  a  new  plane  for  all  mechanical 
progress."  Hero,  or  Heron,  was  an  Alexandrian 
mathematician  of  the  third  century.  B.  C.  'He  is 
credited  with  the  discovery  of  the  principle  on 
which  the  steam  turbine  operates  and  actually  built 
a  machine,  not  unlike  the  Barker's  mill  of  the 
seventeenth  century,  but  using  steam  instead  of 
water.  He  may  therefore  be  fairly  called  the  inventor 
of  the  steam  turbine,  as  Mr.  Yawger  states.  In 
view  of  the  present-day  importance  of  the  steam 
turbine  and  the  fact  that  it  is  supplanting  piston 
engines  in  many  cases,  there  seems  to  be  no  dodging 
the  fact  that  Hero  has  a  right  to  be  regarded  as  the 
inventor  of  the  steam  engine  in  a  certain  large  and 
iniDortant  sense  which  has  been  hitherto  unap- 
preciated. But  the  world  owes  a  debt  to  James 
Watt,  nevertheless,  which  any  belated  tribute  to 
the  memory  of  Hero  will  not  diminsh. 


Suburban  patrons  of  the  Illinois  Central  Railroad 
Company  should  rise  in  their  might  and  demand 
that  the  company  substitute  electric  power  for  the 
steam  locomotives  now  drawing  the  suburban  trains 
of  the  Illinois  Central  service  in  and  immediately 
adjacent  to  Chicaga  This  suburban  service  is  ex- 
tensive, and,  with  the  exception  of  the  abominable 
nuisance  caused  by  the  smoke  and  cinders  of  the 
steam  locomotives,  is  excellent.  But  the  drawback 
mentioned  is  a  very  serious  one,  and  it  might  be 
entirely  done  away  with  by  the  use  of  electricity 
without  interfering  with  the  successful  operation  of 
the  trains  in  other  respects.  In  summer,  when  the 
car  windows  are  open,  and  at  all  seasons  of  the 
year  on  the  station  platforms,  the  torrents  of  black 
smoke  and  myriads  of  cinders  from  the  locomotive 
stacks  constitute  a  source  of  physical  discomfort 
and  annoyance  to  passengers,  to  sav  nothing  of  the 
soiling  of  clothing,  which  is  all  the  more  exasperat- 
ing because  an  obvious  and  practicable  remedy  is 
at  hand.  The  Illinois  Central  Railroad  Company 
is  a  wealthy  corporation,  and  its  suburban  service 
is  a  very  profitable  branch  of  its  business.  More- 
over, the  introduction  of  electric  power  would  in 
all  probability  reduce  the  expense  of  train  operation. 
Therefore,  there  can  be  no  financial  objection  to  the 
change.  The  only  remaining  obiection  that  may 
possibly  be  urged  against  the  adoption  of  electricity 
is  that  it  is  not  feasible  to  operate  such  a  large 
suburban-railroad  system  by  electric  power.  But, 
in  the  present  status  of  electric  railroading,  and  in 
view  of  a  precisely  similar  improvement  now  under 
way  at  the  ISTew  York  Central  terminal  in  New 
York  city,  this  contention  falls  to  the  ground.  We 
are  aware  that  a  well-known  civil  engineer  retained 
by  the  Illinois  Central  reported  adversely  to  the 
project  about  nine  or  10  years  ago,  but  since  then 
great  strides  have  been  made  in  the  practical  ap- 
plication of  electricity  to  the  movement  of  heavy 
railroad  trains,   and  we  do  not  hesitate  to  say  that 


in  the  present  state  of  the  art  the  operation  of  the 
entire  suburban  system  of  the  Illinois  Central  by 
electrically  transmitted  power  is  perfectly  practica- 
able.  It  has  been  said  that,  as  a  third-rail  system 
is  indicated,  the  danger  of  spray  from  the  lake 
freezing  on  the  contact  rail  in  winter  is  to  be  con- 
sidered. This  likelihood  is  to  be  considered,  it  is 
true,  but  means  to  obviate  the  danger  could  be 
readily  provided  and  also  to  secure  safety  at  grade 
crossings,  if  the  third  rail  be  adopted.  There  is 
no  insuperable  engineering  objection  to  the  "elec- 
trifying" of  the  Illinois  Central  suburban  trains, 
and  if  the  people  of  Kenwood,  Hyde  Park,  Wood- 
lawn  and  the  suburbs  farther  south  show  that  they 
are  united  and  in  earnest  in  demanding  the  im- 
provement they  can  compel  the  company  to  make  a 
greatly    needed   change. 


Among  the  new  projects  of  the  Institute  one  of 
great  potential  usefulness  is  the  collection  of  elec- 
trical-engineering data  through  a  committee,  of 
which  Mr.  H.  W.  Buck,  the  well-known  electrical 
engineer  of  the  Niagara  Falls  Power  Company 
of  Niagara  Falls,  N.  Y.,  is  chairman.  This  com- 
mittee has  issued  a  circular  asking  for  co-op- 
eration in  collecting  data,  and  we  give  the  salient 
features  of  this  appeal  in  a  brief  article  on  another 
page.  The  circular  is  addressed  primarily  to  mem- 
bers of  the  Institute,  but  there  is  no  doubt  that 
information  from  others  will  be  thankfully  received. 
The  first  subject  taken  up  will  be  that  of  insulated 
electrical  conductors,  with  particular  reference  to 
cables.  This  afifords  a  domain  of  pertinent  and 
practical  inquiry,  and  we  trust  that  many  readers 
of  the  Western  Electrician  will  give  their  helji  to 
make  the  work  of  the  committee  a  success.  No  un- 
dertaking of  this  kind  can  be  made  to  bear  fruit 
without  effort,  and  in  view  of  the  disinterested  will- 
ingness of  the  members  of  the  committee — busy 
men  all — to  take  up  the  work,  there  should  be  many 
other  electrical  men  public-spirited  enough  to  con- 
tribute each  his  mite. 


Submarine  boats  are  being  improved  very  slowly, 
if  at  all,  and  recent  developments  have  not  modified 
the  unfavorable  opinion  expressed  in  this  journal 
some  time  ago.  Some  of  the  objections  to  the  sub- 
mergible  craft  are  vigorously  set  forth  in  an  article 
recently  printed  in  a  marine  journal:  "It  would  be 
difficult,  indeed,  to  outline  any  points  upon  which 
the  submarine  has  been  a  success,  except,  perhaps, 
the  single  point  that  it  has  successfully  remained 
stationary  on  the  bottom  of  a  body  of  water  for 
a  few  hours.  The  submarine  is  without  practical 
maneuvering  power,  and  all  the  experiments  which 
have  been  held  so  far  justify  this  statement.  It 
has  no  defensive  qualities  whatever  in  itself  and  its 
offensive  quantities  exist  largely  in  the  overenthusi- 
astic  imaginations  of  the  public.  The  submarines 
building  in  the  United  States  are  propelled  on  the 
surface  by  a  four-cylinder  gasoline  engine  of  160 
horsepower.  They  are  propelled  under  the  water 
by  storage  batteries  indicating  70  horsepower.  In 
the  recent  trials  of  the  Adder  and  Moccasin  in 
Peconic  Bay  the  storage  batteries  ran  down  in  three 
hours,  and  the  total  radius  of  action  did  not  exceed 
21  knots.  Of  what  earthly  use  could  any  such  instru- 
ment be  against  a  ship  in  motion?  Moreover,  when 
the  submarine  is  being  steered  with  her  conning  tower 
out  of  water  she  must  have  a  perfectly  smooth  sea 
to  have  any  sense  of  direction.  In  the  trough  of 
the  sea  she  cannot  see  anything  at  all  except  the 
waves  rolling  over  her,  and  on  the  crest  the  spray 
blinds  the  vision  of  the  lens.  It  is  admitted  that 
crews  cannot  live  in  them  except  for  periods 
of  a  few  hours  without  breaking  down  both  physic- 
ally and  mentally.  Living  in  them  is  intolerable, 
for  they  cannot  be  heated,  nor  can  any  cooking  be 
done  in  them.  Testimony  is  yet  to  be  adduced  that 
the  submarine  is  anything  but  a  naval  toy."  There 
is  no  doubt  that  this  indictment  is  substantially  true. 
Therefore,  when  the  newspapers  tell  us  that  two 
German  "scientists"  are  organizing  an  expedition  to 
reach  the  North  Pole  by  the  use  of  a  submarine 
boat,  with  space  telegraphy  as  an  adjunct,  one  feels 
quite  confident  in  dismissing  the  yarn  as  an  idle 
tale.  To  "go  under  the  icebergs  to  the  farthest  point 
north"  is  a  fantastic  idea  worthy  of  Verne  or  Stock- 
ton, but  hardly  within  the  domain  of  practical  ac- 
complishment. 
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AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGINEERS. 

ANNUAL  CONVENTION  AT  NIAGARA  PALLS. 


The  twentieth  annual  convention  of  the  American 
Institute  of  Electrical  Engineers,  held  at  Niagara 
Falls,  N.  Y.,  was  adjourned  on  Friday,  July  3d, 
after  an  enthusiastic  meeting — a  fitting  climax  for  the 
most  prosperous  year  in  the  history  of  the  Institute. 
The  registration  of  390  up  to  Wednesday,  as  noted 
in  last  week's  issue  of  the  Western  Electrician,  kept 
on  increasing  until  a  total  of  510  members  and 
guests  had  been  registered.  The  great  interest  in 
the  proceedings  was  shown  by  the  unusually  good 
attendance  at  each  meeting  and  the  energetic  dis- 
cussion of  the  papers. 

The  meetings  had  been  so  arranged  as  to  allow 
ample  time  for  sight-seeing  and  social  features  with- 
out in  any  w'ay  interfering  with  the  principal  object 
of  the  convention.  The  presentation  at  one  pre- 
arranged session  of  all  papers  pertaining  to  any  one 
general  subject,  such  as  railway  papers  on  Tuesday 
morning  and  transmission  papers  on  Wednesday 
morning,  proved  popular  and  a  great  convenience 
to  the  members. 

A  report  of  the  proceedings  of  Monday,  the  open- 
ing day,  was  given  in  the  Western  Electrician  of 
last   week. 

Electric-r.\ilw.iy    Subjects. 

The  session  of  Tuesday  morning  was  opened  with 
a  paper  on  "High-speed  Electric-railway  Problems," 
bj'  A.  H.  x^rmstrong  of  Schenectady.  The  paper  is 
another  valuable  contribution  to  electric-railway  lit- 
erature by  a  well-known  w-riter,  and  will  be  printed 
in  full  in  the  Western  Electrician,  Part  I.  being  pre- 
sented elsewhere  in  this  issue. 

The  paper  of  F.  W.  Carter  of  Schenectady  en- 
titled ^'Predetermination  in  Railway  Work"  was,  in 
the  absence  of  the  author,  abstracted  by  Dr.  Samuel 
Sheldon  of  New  York.  In  this  paper  an  analytical 
method  is  given  for  the  predeterminations  needed  in 
connection  with  railway  problems  involving  only 
direct-current  motors  or  motors  having  similar  char- 
acteristics. It  is  shown  "how  some  of  the  machine 
tools  of  analysis  can  be  employed  in  the  treatment 
of  the  problem,  for  the  purpose  of  obtaining  the 
required  results  without  having  to  build  all  the 
intermediate  bridges  afresh  for  every  new  case  that 
arises."  The  usual  method  of  point-to-point  con- 
struction of  speed-time  curves,  and  from  these  de- 
termining the  times,  distances,  etc.,  is  a  long  and 
tedious  process,  consuming  a  great  deal  of  curve 
paper,  while  it  is  asserted  that  the  analytical  method 
described  obtains  the  solution  easily  and  completely 
without  it  being  necessary  to  plot  a  single  curve. 
It  is  also  said  that  the  analytical  method  is  flexible 
enough  to  take  account  of  all  the  vital  conditions 
of  a  problem  and  at  the  same  time  free  from  the 
possible  cumulative  errors  of  the  point-to-point 
method.  The  complete  paper  contains  the  mathe- 
matical deductions  and  their  application  in  a  number 
of  numerical  examples,  and  is  further  illustrated  by 
means  of  12  sets  of  curves  and  a  number  of  tables. 

C.  O.  Mailloux  of  New  York,  in  discussing  the 
paper,  stated  that  the  point-to-point  method  while 
laborious,  involved  no  assumptions  except  the  re- 
tardation curve.  The  analytical  method,  as  pre- 
sented, involved  several  assumptions,  but  as  the 
knowledge  on  the  subject  increases  these  assump- 
tions can  be  made  with  a  greater  degree  of  ac- 
curacy. He  advocated,  however,  that  analytical 
methods  should  be  the  ultimate  aim  and  submitted 
a  suggestion  which  he  received  from  Mr.  Freden- 
berger  of  I^high  University  which  might  be  termed 
a  sort  of  connecting  link  between  the  present  ana- 
lytical and  graphical  methods. 

The  paper  by  W.  E.  Goldsborough  and  P.  E. 
Fansler  of  St.  Louis  on  "Interurban  Car  Tests"  was 
presented  in  abstract  by  Professor  Goldsborough.  It 
is  a  report  of  some  general  car  tests  and  special  high- 
speed interurban  car  tests  on  the  system  of  the 
Union  Traction  Company  of  Indiana.  The  object 
was  to  determine  some  of  the  ultimate  economies 
which  should  soon  follow  the  first  requisite  in  any 
new  branch  of  engineering,  namely,  successful  op- 
eration. The  power  consumption  of  different  cars 
when  running  on  local  and  on  interurban  limited 
sen-ice,  with  speeds  up  to  60  miles  per  hour,  and 
worked  out  in  terms  of  car-miles,  motor-miles  and 
ton-miles,  was  given.  A  number  of  tables  and  curves 
are  included  in  the  paper. 

Another  paper  entitled  "The  Storage  Battery  in 
Sub-stations,"  by  the  same  authors,  was  also  ab- 
stracted by  Professor  Goldsborough.  A  large  num- 
ber of  observations  were  made  on  the  transmission 
and  distribution  system  and  on  the  rotary  con- 
verter and  storage  batteries  of  the  Union  Traction 
system  in  Indiana.  In  order  to  secure  the  greatest 
benefits    from     the     storage     batteries     in     meeting 


promptly  all  sudden  demands,  or,  in  other  words, 
get  a  high  "efficiency  of  equalization,"  it  is  neces- 
sary to  lake  considerable  care  in  adjustment  of 
booster  and  battery  arrangement.  The  individual 
efficiencies  for  the  different  parts  of  the  system  and 
total  efficiencies  for  different  load  conditions  are 
given.  In  reply  to  the  statement  of  H.  G.  Stott  of 
New  York  that  it  would  be  very  desirable  to  have 
had  the  tests  duplicated,  but  with  the  storage  bat- 
teries cut  out  of  service  temporarily,  Mr.  Golds- 
borough said  that,  under  the  load  conditions,  the 
railway  management  could  not  afford  to  take  the 
risk  of  the  heaA'y  additional  strain  on  the  entire 
sj'stem  in  case  the  batteries  were  cut  off. 

In  a  paper  entitled  "Some  Notes  on  the  Operation 
of  Railway  Motors  in  Service,"  Clarence  Renshaw 
of  Pittsburg  sought  to  bring  out  a  simple  and  ac- 
curate method  of  equating  service  loads  on  motors. 
These  methods  were  illustrated  by  the  results  of 
some  tests  on  a  car  of  the  Pittsburg  Railways  Com- 
pany. The  paper  was  discussed  briefly  by  Dr.  Cary 
T.  Hutchinson  of  New  York,  who  pointed  out  some 
methods   which   he   had   found   satisfactory. 

"Some  Recommendations  Concerning  Electrical 
and  Mechanical  Specifications  for  Trolley  Insu- 
lators," by  Samuel  Sheldon  and  John  D.  Keiley  of 
New  York,  was  read  in  abstract  by  Dr.  Sheldon. 
In  order  to  get  a  standard  basis  of  comparison  of 
relative  merits  of  trolley  line  insulators,  tensile 
strength,  heat,  breakdown,  voltage  and  insulation,  re- 
sistance tests  were  made  on  samples  obtained  in 
the  open  market  from  the  stocks  of  well-known 
manufacturers.  It  was  recommended  that  the  fol- 
low-ing  points  be  covered  in  all  specifications  for 
Globe  and   Brooklyn   strain  insulators: 

1.  Dimensions. 

2.  Size  of  eye. 

3.  All  samples  tested  shall  break  in  the  eye. 

4.  The  average  ultimate  tensile  strength  of  all 
samples  subjected  to  mechanical  test  shall  not  be 
less  than  "A"  pounds,  and  no  individual  sample 
shall  show  a  tensile  strength  of  less  than  85  per 
cent,  of  the  average  tensile  strength  of  all  the  sam- 
ples tested. 

5.  The  average  breakdown  voltage  for  samples 
which  have  been  broken  in  the  eye  in  the  me- 
chanical test,  shall  not  be  less  than  "B"  volts,  and 
no  individual  sample  shall  break  down  at  less  than 
90  per  cent,  of  "B"  volts. 

A  table  of  values  suggested  for  ultimate  tensile 
strength  and  breakdown  voltage  for  insulators  to  be 
used   on  500-volt   lines  is   given   in  the   paper. 

Joseph  Sachs  of  Hartford,  Conn.,  in  discussing 
the  paper  suggested  that  under  service  conditions 
it  was  desirable  to  have  the  external  element  weaker 
than  the  internal.  He  also  believed  that  the  values 
suggested  for  specifications  would  increase  the  cost 
of  insulators  to  an  unwarrantable  amount. 

"Storage-battery  Industrial  Locomotives"  was  the 
subject  of  a  paper  with  numerous  illustrations  and 
tables  presented  by  F.  L.  Sessions  of  Columbus, 
Ohio.  The  various  advantages  in  using  this  form 
of  locomotive  for  purposes  other  than  street  and 
interurban  railways  are  discussed,  and  several  cases 
cited  when  in  industrial  establishments  the  energy 
and  power  demands  are  well  withm  the  limits  of 
electric  storage-battery  service.  The  paper  was  dis- 
cussed by  Edgar  H.  Berry  and  Elmer  A.  Sperry  of  . 
Cleveland,  the  latter  advocating  storage-battery  loco- 
motives for  mill  and  yard  use  and  pointing  out  some 
of  the  advantages  over  compressed  air  for  this  pur- 
pose. 

Tuesday   Afteknoon    Inspection    Tour. 

Under  the  direction  of  the  local  committee  on 
arrangements  the  members  and  guests  were  taken 
in  a  body  on-  cars  of  the  International  Railway  Com- 
pany from  the  International  Hotel  to  the  plant  of 
the  Atmospheric  Products  Company.  An  exhibi- 
tion was  given  of  the  Bradley-Lovejoy  nitric  acid 
process  and  of  the  Otto  ozone  water  purification 
process.  The  rotary  converter  plant  of  the  Pitts- 
burg Reduction  Company,  immediately  adjoining 
the  Atmospheric  Products  Company's  plant,  was  also 
inspected  by  many  of  the  members. 

A  special  train  on  the  Niagara  Junction  railroad 
then  conveyed  the  entire  party  on  a  tour  through 
the  factory  district  operated  by  the  Niagara  Falls 
Power  Company.  Returning,  the  party  inspected 
the  original  Power  House  No.  i  of  the  Niagara  Falls 
Power  Company  and  then  the  more  modern  Power 
House  No.  2  still  in  process  of  construction.  A  re- 
ception was  then  given  on  the  terrace  of  Power 
House  No.  2  by  the  Niagara  Falls  Power  Company, 
which   was   greatly   appreciated   and   enjoyed   by   all 


present.  The  terrace  was  profusely  decorated  with 
flags,  bunting,  etc.,  and  being  ifnmediately  alongside 
of  forebay,  proved  a  delightful  spot  for  the  gathering. 
Good  music  was  provided  as  well  as  plenty  of  refresh- 
ments of  all  sorts  for  the  members,  their  ladies  and 
guests.  The  entire  afternoon  programme  was  alto- 
gether one  of  the  pleasant  events  of  the  conven- 
tion, and  for  which  the  Niagara  Falls  Power  Com- 
pany will  long  be   remembered. 

Lecture  on  Line  Protection. 

Beginning  at  8:15  p.  m.  on  Tuesday,  Leonard  Wil- 
son of  Pittsfield,  Mass.,  gave  a  talk  in  Convention 
Hall,  Cataract  House,  on  "Reverse-current  Circuit 
Breakers  and  the  Protection  of  Transmission  Lines," 
exhibiting  a  number  of  devices  in  service  on  a  model 
transmission  line  energized  from  the  local  commer- 
cial circuits.  The  large  audience  present  indicates  to 
some  extent  the  attention  which  this  important  sub- 
ject is  receiving  in  different  parts  of  the  country. 
A  method  of  reverse-current  protection  devised  by 
L.  Andrews  of  England  was  of  particular  interest, 
this  being  described  also  in  one  of  the  papers  read 
on  Transmission  Day.  Discussion  was  deferred  to 
the  following  day  and  the  meeting  adjourned  at 
nine  o'clock  to  enable  those  present  to  attend  the 
dance  at  the  Cataract  House  given  by  the  local  com- 
mittee in  honor  of  those  attending  the  convention. 

High-tension  Transmission. 

The  committee  on  high-tension  transinission  suc- 
ceeded in  providing  a  very  excellent  programme, 
eight  papers  serving  as  introductions  to  discussion  on 
as  many  different  specific  topics,  these  having  been 
printed  and  distributed  among  members  specially  in- 
terested several  weeks  in  advance  of  the  convention. 
Nearly  every  large  high-tension  transmission  project 
in  the  country  was  represented.  So  interesting  and 
conmlete  was  the  discussion,  which  was  opened  on 
Wednesday  morning,  that  an  extra  afternoon  session 
lasting  from  2:30  to  6  o'clock  was  held.  This 
special  session  was  also  well  attended  in  spite  of  the 
fact  that  those  attending  sacrificed  an  interesting 
excursion  to  the  Canadian  side  to  see  the  power 
developments  by  three  different  companies  which 
will   aggregate  350,000  horsepower. 

The  morning  session  of  Wednesday  was  called  to 
order  by  President  Scott  promptly  at  9:30  a.  m., 
after  which  C.  E.  Skinner  of  Pittsburg  presented 
his  paper  on  "Methods  of  Bringing  High-tension 
Conductors  into  Buildings."  This  paper  was  given 
in  the  Western  Electrician  of  June  13th  last. 

Henry  Floy  of  New  York,  in  a  written  contribu- 
tion, favored  an  overhanging  extension  in  buildings 
at  points  where  conductors  enter,  a  cross-arm  taking 
the  mechanical  strain  being  placed  underneath  and 
conductors  taken  upward  through  suitable  openings 
into  overhang,  the  latter  answering  the  double  pur- 
pose of  also  housing  the  lightning  arresters. 

O.  H.  Ensign  of  Los  Angeles,  Cal.,  discussed  the 
scheme  shown  in  Fig.  2  of  Mr.  Skinner's  paper 
(page  464  of  Western  Electrician  of  June  13,  1903), 
asserting  that  such  insulation  would  not  stand  con- 
tinuous exposure  to  weather.  He  favored  sewer  pipe 
extension  of  suitable  length  and  diameter  for  bring- 
ing in  bare  conductors. 

Mr.  Hayward  of  Salt  Lake  City  related  some  in- 
teresting experiences  with  high  potentials  at  ends 
of  long  lines,  which  often  resulted  in  shutdown. 
With  30,000-volt  lines  spark  jumps  of  12  inches  in 
dry  weather  were  not  uncommon.  He  favored 
use  of  large  plate-glass  for  entering  conductors,  and 
cited  the  Merker  Hill  power  house  where  this  scheme 
had    been   in   satisfactory   operation   for   four  years. 

M.  H.  Gerry,  Jr.,  of  Helena,  Mont.,  favored  a 
gable-end  entrance,  while  A.  L.  Mudge  of  Pittsfield, 
Mass.,  thought  a  V-shaped  roof  or  false  dormer 
would  allow  conductors  to  enter  on  side  of  building. 
Others  taking  part  in  this  discussion  were  Messrs. 
Mershon,    Converse,   Thomas   and  Lincoln. 

The  ne.xt  paper,  presented  by  Percy  H.  Thomas 
of  Pittsburg,  was  entitled  "The  Testing  of  Electrical 
Apparatus  for  Dielectric  Strength."  (See  Western 
Electrician  of  June  13th,  pages  468  and  469.)  In 
the  long  discussion  that  followed,  Mr.  Gerry  and 
P.  M.  Lincoln  of  Pittsburg  favored  over-potential 
tests  only  on  samples  of  material,  thus  avoiding  the 
danger  of  very  heavy  strain  almost  to  the  point  of" 
breakdown  and  permanent  injury  to  insulation  which 
is  then  liable  to  failure  at  some  critical  time. 
Mr.  Stott  wanted  over-potential  tests,  so  that  he 
might  know  what  factor  of  safety  in  coinpleted  ap- 
paratus could  be  depended  upon.  R.  D.  Mershon 
of  New  York  deprecated  so-called  "egg-shell  trans- 
formers" and  preferred  over-potential  tests  on  com- 
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pleted  apparatus  after  same  was  installed  ready  for 
service,  and  insisted  on  a  very  high  factor  of  safety. 
J.  S.  Peck  of  Pittsburg  had  no  objection  to  over- 
potential  tests  for  very  short  time  to  detect  faults 
in  assembly.  If  over-potential  tests  of  considerable 
duration  were  specified  it  must  mean  extra  cost  and 
time  to  provide  the  unusually  heavy  insulation  for  the 
higher  voltage  strain.  The  paper  was  further  dis- 
cussed by  L.  A.  Hawkins,  W.  L.  Waters  of  Mil- 
waukee, C.  E.  Skinner,  G.  L.  Dunn  and  Henry 
Pikler. 

The  next  paper  was  presented  by  Mr.  Mershon 
and  entitled  "The  Grounded  Wire  as  a  Protection 
-Against  Lightning."  An  abstract  of  this  paper  ap- 
jieared  in  the  Western  Electrician  of  last  week. 
In  a  written  communication,  R.  S.  Kelsch  of  Mon- 
treal cited  the  case  of  the  Lachine  Rapids  Hydraulic 
and  Land  Company,  90  per  cent,  of  whose  lines  were 
underneath  lines  of  other  companies  and  yet  had 
suffered  considerable  damage  from  lightning. 
Strangely,  also,  more  transformer  failures  were  re- 
ported where  located  underneath  other  lines  than 
where  located  above  other  lines. 

Dr.  F.  A.  C.  Perrine  of  Pittsfield,  Mass.,  in  dis- 
cussing Mr.  Mershon's  paper,  did  not  favor  any 
barb  wire  now  on  market,  because  of  mechanical 
weakness,  but  would  prefer  a  good  strong  wire  with 
points  attached,  if  such  could  be  secured.  He  be- 
lieved in  bringing  the  earth  potential  nearer  to  line 
by  use  of  grounded  wire.  In  answer  to  a  question 
regarding  losses  in  such  wire,  he  stated  that  while 
some  may  exist,  he  had  tried  and  was  unable  to  find 
or  measure  such  losses.  The  principal  benefits 
which  he  saw  were  not  so  much  on  account  of  the 
moving  atmosphere  as  the  slow  charging  of  lines 
even  in  clear  weather,  which  charges  the  grounded 
wire  conducted  to  earth.  A.  J.  Wurts  of  Pittsburg 
considered  the  cloud  anil  the  earth  as  two  terminals 
of  a  static  machine,  an"  in  a  diagram  illustrated 
how  discharge  from  clouds  was  collected  from  an 
area  into  a  more  restricted  space  instead  of  leaving 
at  one  point;  Similarly,  it  could  often  be  partially 
distributed  to  earth  by  grounded  conductors.  He 
agreed  that  ground  wires  were  often  of  some  benefit, 
but  doubted  whether  such  benefits  were  always  suffi- 
cient to  warrant  the  use  of  ground  wires.  The  at- 
tempt in  Mr.  Mershon's  paper  to  reduce  the  idio- 
syncrasies of  lightning  to  a  mathematical  computa- 
tion seemed  to  him  rather  bold.  Dr.  Kennelly  of 
Boston  stated  that  it  had  been  pretty  well  demon- 
strated that  ground  wires  were  of  some  benefit,  and 
that  this  matter  had  been  reduced  to  a  commercial 
consideration  of  taking  the  additional  risks  or  not. 
Others  participating  in  the  discussion  were  C.  O. 
Mailloux,  P.  H.  Thomas,  P.  M.  Lincoln,  J.  F. 
Kelly  of  Pittsfield,  Mass.,  D.  B.  Rushmore  of  Pitts- 
field,  Mass.,  Mr.  Hayward,  W.  L.  Waters,  J.  P. 
Jackson  of  State  College,  Pa.,  W.  J.  Hammer  of 
New  York  and  M.  H.  Gerry,  Jr. 

Dr.  Perrine,  in  a  written  contribution,  gave  some 
interesting  facts  and  arguments  for  sectional  ar- 
rangement in  a  proposed  350-mile  line. 

After  the  opening  of  the  afternoon  session,  P.  M. 
Lincoln  presented  his  paper,  "Choice  of  Frequency 
for  Very  Long  Lines."  This  paper  was  printed  in 
full  in  the  Western  Electrician  of  June  13th  last. 
Prof.  F.  G.  Baum  of  Leland  Stanford  University 
differed  with  some  of  the  arguments  presented  in 
Mr.  Lincoln's  paper,  and  considered  60  cycles  equally 
as  desirable  as  25  cycles  in  transmission  lines. 
Professor  Baum,  as  well  as  Messrs.  Mailloux, 
Stott  and  Mershon,  all  took  up  considerations  really 
outside  of  the  transmission  problem,  such  as  de-  ■ 
sirable  frequency  for  service  at  delivery  point.  The 
final  conclusion  seemed  to  be  that,  considered  purely 
and  only  as  a  transmission  problem,  Mr.  Lincoln's 
conclusions   were   correct. 

F.  O.  Blackwell's  paper,  in  the  absence  of  the 
author,  was  presented  by  Mr.  Mershon.  (For  this 
paper  see  also  Western  Electrician  of  June  13th, 
pages  464  and  465.)  The  title  was  "Y  or  Delta 
Connection  of  Transformers."  A  printed  contribu- 
tion was  then  presented  by  J.  S.  Peck,  discussing 
grounded  and  ungrounded  transmission  circuits.  Mr. 
Peck  pointed  out  some  of  the  conditions,  both  nor- 
mal and  abnormal,  which  arise  with  different  sys- 
tems of  connections  with  and  without  grounded 
neutral.  Diagrams  illustrating  18  different  combi- 
nations were  given.  Also  two  tables  giving  the  volt- 
afre  strains  o))tainable  with  different  combinations 
with  both  single  and  double  transformation.  Mr. 
Hayward  of  Salt  Lake  City,  Utah,  considered  it 
■preferable  to  have  grounded  neutral,  and  cited 
numerous  experiences  with  systems  aggregating 
over  200  miles.  M.  H.  Gerry,  Jr.,  did  not  consider 
that  until  this  time  there  was  any  preference,  star 
or  delta,  groinided  or  ungrounded  lines.  He  deemed 
the  switching,  fuse  and  cabling  arrangement  of  much 
importance,    and    thus   prevent    an    idle   transformer 


from  being  accidentally  connected  in  series  with  the 
line,  and  causing  abnormal  potentials.  P.  N.  Nunn 
of  Telluride,  Colo.,  favored  grounded  neutrals  in 
connection  with  which  he  related  interesting  ex- 
periences where  expected  shutdowns  did  not  occur 
and  totally  inexplainable  shutdowns  did  occur.  He 
believed  that  there  was  still  much  to  be  learned  on 
this  subject.  P.  Junkersfeld  of  Chicago,  referring 
to  moderately  high  voltages,  cited  an  overhead  sys- 
tem of  4,000  and  an  underground  system  of  9,000 
volts  operating  three  years  and  iVs  years,  respect- 
ively, in  a  very  satisfactory  manner  with  neutrals 
grounded  at  station  end  only.  The  advantage  of 
being  able  to  use  two  transformers  in  a  delta  con- 
nection during  an  emergency  became  less  apparent 
as  the  systems  became  larger,  and  Mr.  Junkersfeld 
mentioned  an  instance  where  a  considerable  saving 
had  been  made  by  changing  from  delta-connected 
single-phase  transformers  to  star-connected  three- 
phase  transformers   for   use  with  rotary  converters. 

The  next  three  papers  being  closely  related  were 
presented  in  succession  so  that  all  could  be  discussed 
at  once.  Of  those  papers,  the  one  by  Philip  Torchio 
of  New  York  entitled  "The  Operation  and  Main- 
tenance of  High-tension  Underground  Systems" 
was  oresented  in  the  absence  of  the  author  by  W.  F. 
Wells  of  New  York.  This  paper  appeared  in  the 
Western  Electrician  of  last  week.  The  others  were 
as  follows :  "Electric  Cables  for  High-voltage  Serv- 
ice," by  Henry  W.  Fisher  of  Pittsburg;  "The  Use 
of  Automatic  Means  for  Disconnecting  Disabled  Ap- 
paratus," by  H.  G.  Stott  of  New  York,  given  in 
full   elsewhere   in  this   issue. 

Mr.  Torchio's  paper  was  discussed  in  a  written 
contribution  by  W.  G.  Carlton  of  Chicago  who,  in 
the  brge  Chicago  high-tension  underground  cable 
system,  reported  only  one  failure  due  to  defective 
joint,  most  of  the  few  other  failures  being  due  to 
mechanical  injury.  Mr.  Stott's  paper  was  discussed 
in  written  communication  by  W.  F.  Wells.  Others 
who  took  part  in  the  discussion  were  R.  D.  Mershon, 
C.   0.   Mailloux,   C.   Schwarz  and  M.   H.  Gerry,  Jr. 

Miscellaneous  Papers. 
The  paper  by  W.  E.  Goldsborough  and  P.  E. 
Fansler  on  "Central  Station  Economies"  was  ab- 
stracted by  Professor  Goldsborough  on  Thursday 
morning,  and  consisted  of  a  rather  elaborate  test  of 
the  generating  plant  and  system  of  the  Union  Trac- 
tion Company  of  Indiana.  A  detailed  description 
was  submitted  of  the  methods  employed  in  determin- 
ing boiler,  engine  and  generator  performance  and 
the  results  secured  shown  in  15  sets  of  curves  and 
10  tables.  From  tests  made  on  three  successive  days 
a  total  average  thermal  efficiency  of  7.25  per  cent, 
from  the  coal  pile  to  the  engine  cylinders  and  6.39 
per  cent,  from  coal  pile  to  switchboard.  The  total 
thermal  efficiency  from  coal  pile  to  cars  was  given 
at  3.65  per  cent.  In  these  three  tests  the  efficiency 
of  furnace  and  boiler  averaged  79.6  per  cent.  All 
of  these  tests  were  made  early  in  1902,  and  the  cost 
of  coal  per  kilowatt-hour  calculated  on  basis  of  In- 
diana block  coal  at  $1.35  per  ton  delivered.  In  the 
discussion  Professor  Goldsborough  stated  that 
thermal  efficiency  at  cars  was  determined  by  means 
of  integrating  wattmeter.  The  average  efficiency  of 
transformers  and  transmission  lines  was  about  74 
per  cent,  and  of  distribution  about  75  per  cent.,  mak- 
ing a  total  efficiency  of  about  50  per  cent,  from 
power-house  switchboard  to  cars.  M.  H.  Gerry,  Jr. 
thought  this  was  very  low  for  lines  and,  notwith- 
standing the  fact  that  lines  can  be  bettered  any  time 
at  comparatively  low  expense,  which  is  not  true 
for  station,  he  believed  it  better  to  have  less  line 
loss  and  use  station  equipment  of  moderate  efficiency. 
He  considered  such  machinery  generally  more  relia- 
ble than  sensitive  high-efficiency  apparatus,  and  pre- 
ferred to  use  it  in  station  when  cost  is  still  low. 
The  total  installation  could  then  still  be  one  of  mod- 
erate efficiency.  Mr.  Mailloux  said  that  in  many 
cases  the  extra  cost  of  extremely  high  efficiency 
station  apparatus  was  not  warranted,  and  quoted 
instances  where  it  was  cheaper  to  operate  the  old 
and  inefficient  apparatus  on  hand  and  in  others 
even  to  install  second-hand  apparatus.  H.  G.  Stott 
advocated  highest  efficiency  station  at  all  times  and 
then  bringing  current  to  receivers  at  least  cost. 
Gano  S.  Dunn  deplored  that  cost  figures  as  gener- 
ally introduced  at  meetings  of  the  American  Institute 
were  totally  unreliable.  They  should  always  include 
everything  and  never  omit  depreciation,  taxes,  in- 
surance, etc.  W.  F.  Wells  questioned  the  six  per 
cent,  moisture  in  coal  as  noted  in  paper,  as  he  had 
found  1%  per  cent,  to  5%  per  cent,  to  be  the  general 
run  in  a  test  of  70  samples  ranging  from  I2.goo  to 
r4.ooo  British  thermal  units  per  pound.  P.  M. 
Lincoln  suggested  that  Mr.  Gerry's  question  of  the 
high  efficiency  station  apparatus  was  only  one  of 
Kelvin's  law — "balance  interest  and   depreciation  on 


equipment  against  cost  of  power  lost."  J.  F.  Kelly 
believed  that  Kelvin's  law,  heedlessly  used,  often 
leads  to  poor  engineering  because  certain  determin- 
ing elements  are  overlooked.  If  cheap  it  is  some- 
times better  to  throw  away  part  of  the  energy 
than  to  save  it.  He  agreed  with  Mr.  Gerry  that  low- 
efficiency  apparatus  often  runs  steadier  and  gives 
better    satisfaction    than   high-efficiency   apparatus. 

The  paper  entitled  "The  Factors  Which  Affect 
the  Energy  and  Losses  in  Armature  Cores,"  by  J.  W. 
Esterline  and  C.  E.  Reid  of  Purdue  University,  was 
discussed  by  Professor  Goldsborough,  Dr.  Franklin 
and  Mr.  Pikler, 

Prof.  Elihu  Thomson,  in  his  paper  "The  Inter- 
national Electrical  Congress  in  1904,"  reported  that 
the  committee  appointed  by  the  Exposition  Board 
consisted  largely  of  Institute  members,  and  that 
foreign  delegates  would  be  invited  by  the  United 
States  government  on  suggestion  of  the  American 
Institute   of  Electrical   Engineers. 

"The  Legalized  Standard  of  Electromotive  Force" 
was  the  subject  of  a  paper  by  Prof.  H.  S.  Carhart 
of  the  University  of  Michigan,  who  wanted  to  have 
the  cadmium  cell  adopted,  as  he  found  it  more  ac- 
curate than  the  Clark  cell  on  which  he  was,  how- 
ever, still  conducting  experiments.  On  motion  the 
matter  was  referred  to  the  1904  congress. 

Dr.  A.  E.  Kennelly,  in  his  paper  on  "The  Mag- 
netic Units,"  made  a  plea  for  the  official  use  of 
the  gilbert  and  the  oersted  for  the  units  of  mag- 
netomotive force  and  reluctance.  The  matter  was 
referred  to  a  committee  instructed  to  report  to  the 
1904  congress. 

"The  Cathode  Ray  Alternating-current  Wave  In- 
dicator" was  the  subject  of  a  paper  by  Professor 
Harris  J.  Ryan  of  Cornell  University.  In  the  dis- 
cussion, Gano  S.  Dunn  showed  how  a  curve  tracer 
could  be  used  advantageously  by  a  designer  of  direct- 
current  apparatus. 

The  other  papers  presented  were  "Some  Notes  on 
Certain  Underground  Hoisting  Problems  on  the  Wit- 
watersrand,"  by  A.  W.  K.  Pierce,  and  "The  Elec- 
trical Equipment  of  a  Gold  Dredge,"  by  R.  L.  Mon- 
tague. 

Engineering  Education. 

On  Friday  there  was  a  joint  meeting  with  the 
Society  for  the  Promotion  of  Engineering  Education. 
Dr.  W.  S.  Franklin  of  Lehigh  University,  in  his 
paper  "The  Teaching  of  Physics  to  Engineering 
Students,"  did  not  favor  the  discussion  of  history 
of  the  subject  in  his  classes.  He  believed  the  best 
way  to  study  an  organic  structure  was  to  study  its 
history,  but  this  is  the  worst  possible  way  to  study 
a  logical  structure,  and  stated  further  that  the 
teaching  of  physics  should  be  simple  and  homely,  and 
devoid  of  all  appeal  to  anything  but  the  rigors  of 
scientific  imagination.  Professor  D.  C.  Jackson  of 
the  University  of  Wisconsin  disagreed  with  the 
author  on  the  main  thought.  Mr.  Goldsborough, 
Professor  Caldwell  and  others  also  discussed  the 
paper. 

"The  Problems  that  Are  Facing  the  Electrical 
Engineer  To-day  and  the  Qualities  of  Mind  and 
Character  Which  Are  Needed  to  Meet  Them,"  were 
discussed  by  J.  G.  White  of  New  York.  The  writer 
believed  that  the  engineer's  education  should  be 
broad,  including,  at  least,  one  modern  language,  and 
considered  "the  correct  use  of  language  to  express 
an  idea"  of  the  greatest  importance.  The  engineer 
should  be  receptive,  and  be  able  to  master  thoroughly 
any  subject,  knowledge  of  which  is  desirable.  Other 
qualities  considered  necessary  were  good  ideas  of 
financial  business,  sound  judgment  and  a  tempera- 
ment which  results  in  pleasant  relations  with  as- 
sociates. 

The  remaining  papers  presented  at  this  interesting 
session  were  as  follows  :  "The  Proper  Qualifications 
of  Electrical  Engineering  School  Graduates,  from 
the  Telephone  Engineer's  Standpoint,"  by  Bancroft 
Gherardi,  Jr.,  New  York;  "The  Proper  Qualifica- 
tions of  Electrical  Engineering  School  Graduates, 
from  the  Manufacturer's  Standpoint,"  by  L.  A.  Os- 
borne of  Pittsburg;  "The  Education  of  the  Artists 
in  the  Forces  of  Nature,"  by  E.  H.  Mullin  of  New 
York ;  "Engineering  English,"  by  T.  J.  Johnston 
of  New   York. 


The  eighth  annual  report  of  the  Mcteorolo.gical 
Observatory  of  St.  Ignatius  College,  Cleveland,  Ohio, 
gives  an  interesting  synopsis  of  the  work  of  the  past 
year,  which  has  been  chiefly  centered  on  the  cerauno- 
graph  or  lightning  recorder.  In  addition,  a  sum- 
mary of  meteorological  data  covering  the  year  1902 
in  comparison  with  the  weather  of  the  preceding 
,^2  years  is  given.  While  the  observations  so  far 
have  been  too  few  to  allow  any  attempt  at  deduc- 
tions. Rev.  F.  L.  Odenbach,  S.  J.,  director  of  the 
college,  announces  that  in  the  next  report  some 
iulcrcsling    averages    will    be    given. 
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Automatic  Means  for  Disconnecting 
Disabled   Apparatus.' 

By  H.  G.  Stott. 

This  subject  may  preferably  be  divided  into  three 
sections,  as   follows : 

(a)   Generating  apparatus, 
(bj   Transmission  apparatus. 
(,c)   Receiving  apparatus. 

(,a)  Generating  Apparatus. — That  no  overload  de- 
vice should  be  used  in  the  generating  plant  to  dis- 
connect disabled  apparatus,  may  be  stated  as  a  gen- 
eral proposition. 

Experience  has  probably  been  responsible  for  the 
evolution  of  the  art  to  a  point  where  it  has  become 
not  only  possible,  but  necessary,  to  eliminate  all 
overload  devices. 

Only  a  brief  statement  of  the  reason  for  abandon- 
ing the  use  of  overload  apparatus  will  be  necessary. 

In  case  of  an  accident  to  one  generating  unit,  the 
other  units  in  multiple  with  it  will  immediately  be- 
gin to  force  current  into  the  disabled  one,  and  the 
increased  load  on  the  good  units,  due  to  their  nor- 
mal load  plus  the  short-circuit  current  supplied  to 
the  crippled  unit  will,  in  all  probability,  trip  all  the 
circuit-breakers  simultaneously,  thus  interrupting  the 
service. 

Without  automatic  circuit-breakers  the  overload 
on  the  good  units  would  cause  the  potential  of  the 
system  to  fall  so  low  that  the  service  would,  in  all 
probability,  be  as  completely  interrupted  as  in  the 
former  case,  unless  the  attendant  succeeds  in  lo- 
cating and  disconnecting  the  crippled  unit  immedi- 
ately. Should  he  fail  to  do  so,  the  service  will  in- 
evitably be  interrupted,  and  a  great  deal  of  damage 
done  to  the  crippled  unit  by  the  current  from  the 
good   machines. 

It  is  then  evidently  necessary  to  have  some  means 
of  discriminating  between  a  current  coming  out  of 
the  machine  and  one  going  into  it.  Modern  appa- 
ratus can  safely  carrj'  200  per  cent,  or  more  load 
for  a  few  minutes,  but  if  a  unit  has  become  crippled 
it  will  immediately  cease  to  be  a  generator  and 
become  a  receiver.  .\1I  that  is  necessary  to  do  then 
is  to  install  on  each  generator  a  suitable  circuit- 
breaker  which  will  operate  only  when  the  direction 
of  flow  or  energy  through  it  is   reversed. 

This  type  of  safety  device  has  been  developed  for 
both  direct-current  and  alternating-current  apparatus 
so  that  it  operates  quite  satisfactorily. 

As  an  additional  precaution  in  large  plants,  a 
second  reverse-current  relay  should  be  installed 
which  will  merely  light  up  a  letter  or  number  in 
front  of  the  operator  so  that,  in  the  event  of  the 
failure  of  the  first  automatic  device,  the  faulty  ma- 
chine may  be  quickly  disconnected  by  hand.  These 
reverse-current  relays  should  have  a  time-element 
and  current-limit  attachment,  which  should  be  .set 
for  not  less  than  three  seconds,  so  that  a  slight  re- 
verse current,  or  one  of  momentary  duration,  such 
as  is  liable  to  occur  at  the  moment  of  multiplying, 
will  not  operate  the  circuit-breaker. 

(b)  Transmission. — When  transmitting  power 
through  overhead  and  underground  cables,  it  is  es- 
sential to  successful  operation  to  he  able  automatic- 
ally to  disconnect  the  feeders  from  (i)  the  gener- 
ating station,  and  (2)  if  there  are  duplicate  trans- 
mission lines,  from  the  receiving  station. 

d)  At  the  generating  station  this  should  obvi- 
ously be  done  by  an  overload  circuit-breaker  whose 
operation  is  delayed  by  a  time  elemeilt  which  may 
be  set  at  from  one  to  10  seconds,  according  to  the 
local   conditions. 

This  is  all  the  protection  necessary  or  desirable 
where  only  one  transmission  line  exists. 

(2)  With  two  or  more  transmission  lines  in  mul- 
tiple, an  entirely  different  set  of  conditions  exist,  as 
in  case  trouble  develops  in  one,  current  will  be  fed 
back  from  the  receiver  end  into  the  fault  through 
the  good  feeders:  the  result  will  be  that  all  the  feeder 
overload  breakers  at  the  generating  station  will  trip, 
thus  shutting  down  the  entire  line  and,  in  all  proba- 
bility, shutting  down  all  synchronous  receivers  on 
the  system,  due  to  the  resultant   fall  in  potential. 

Reverse-current  relays  at  the  receiver  end  of  the 
feeders  operate  satisfactorily,  provided  the  fault  is 
not   severe  enough  to  drop  the  potential. 

If,  however,  the  fault  amounts  to  a  short-circuit 
the  potential  at  the  receiver  end  will  fall  so  low 
that  the  potential  coil  of  the  differentially  wound 
relay  will  not  receive  enough  current  to  enable  the 
relay  to  operate. 

Reverse-current  relays  on  the  receiving  end  of 
feeders  are  not  as  yet  to  be  depended  upon,  but 
recent  improvements  trive  promise  that  we  mav  soon 
expect  to  find  a  satisfactory  solution  of  this  impor- 
tant problem. 

When  only  two  feeders  are  in  use.  a  method  de- 
vised hv  Mr.  L.  Andrews  of  England  seems  to  be 
very  satisfactorv.  .At  th"  receiver  end  the  two  feed- 
ers are  connected  together  through  a  choking-coil 
•wound  entirely  in  one  direction.  Tlie  current  is 
drawn  from  a  tap  in  the  center  of  this  winding. 
•Under  normal  conditions  the  feeders  suonlv  equal 
<-iirrent  through  each  half  of  the  winding  to  the  tan. 
,hl!t  as  the  currents  pass  in  reverse  direction  through 
the  winding,  the  resulant  flux  is  nil.  and  therefore 
the  r»snltant  inductance  is  nil.  thn-  only  loss  being 
tb-'  di'e  to  the  ohmic  resistance  of  the  coils. 

Should   a   short-circuit  occur  in    one   of  the  lines. 
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the  current  from  the  other  line  will  flow  through 
both  halves  of  the  reactive  coil  in  the  same  direction, 
thus  producing  a  strong  choking  effect  and  limiting 
the  current  to  an  inconsiderable  amount. 

As  the  overload  circuit-breaker  on  the  faulty 
feeder  at  the  generating  station  will  trip  immedi- 
ately, it  is  then  only  necessary  for  the  attendant  at 
the  receiving  station  to  open-circuit  the  section  of 
the  reactive  coil  connected  to  the  faulty  cable  and 
short-circuit  the  other  half  connected  to  the  good 
cable.  This  device,  I  am  informed,  has  given  ex- 
cellent results  in  England,  but,  for  obvious  reasons, 
would  not  be  suitable  for  more  than  two  feeders. 

Where  possible,  the  safest  plan  at  present  is,  in 
the  writer's  opinion,  to  run  the  feeders  entirely  sep- 
arate at  the  receiving  end,  only  putting  the  direct- 
current  end  of  the  rotaries  in  multiple:  or,  in  cases 
where  low-tension  alternating  current  (2.000  volts 
or  less),  is  supplied,  putting  the  secondaries  in  mul- 
tiple. If,  under  ,  these  conditions,  reverse-current 
relays  are  installed  at  the  receiving  end  of  the  feed- 
ers, they  will  operate  very  satisfactorily,  as  the  re- 
actance of  the  rotaries  and  transformers  will  be 
sufficient  to  limit  the  reverse  current  in  the  faulty 
cable,  thus  allowing  the  reverse-current  relays  to 
operate,  as  there  has  been  no  serious  fall  of  po- 
tential. 

The  greater  the  number  of  feeders  used  between 
the  generating  station  and  the  sub-station,  the  better 
this  method  becomes,  as.  for  instance,  with  two 
cables  a  fault  in  one  will  only  reduce  the  capacity 
50  per  cent,  until  the  operator  can  synchronize  all 
the  apparatus,  which  was  running  on  the  faulty 
cable,  and  as  the  apparatus  and  converters  will  con- 
tinue to  run  at  full  speed,  only  a  few  minutes  will 
be  necessary  to  synchronize  on  the  good  feeder, 
which  will  in  the  meantime  carry  the  whole  load, 
so  that  no  interruption  service  will  occur.  With 
three  cables  this  would  mean  a  loss  of  capacity  of 
33.3  per  cent.,  and  with  four  cables  25  per  cent.,  etc. 

(c)  Receiving  Apparatus. — This  should  be  treated 
in  exactly  ,the  same  way  as  the  generating  appa- 
ratus, namely,  use  reverse-current  relays  only  to  op- 
erate the  circuit-breakers  on  the  rotaries.  etc.,  and 
use  time-element  overload  relays  only  on  the  low- 
tension  feeders   leaving  the  sub-station. 

The  above  remarks  apply  generally  to  both  direct- 
current  and  alternating-current  apparatus,  with  the 
exception  of  the  part  devoted  to  transmission  appa- 
ratus, which,  of  course,  only  applies  to  alternating- 
current  transmission. 


I.  Paper  prftiteoled  tt  the  annual  convention  of  the  American 
Institotft  of  Electrical  Engineers.  Niagara  F^Ils  N.  V..lnlyi, 
1003.  The  aothor  is  snperint*n«1e-'t  of  motive  power  for  the 
Manbatun  Railway  Company,  New  York  City. 


Professor  Curie  on  Radium. 

From  the  London  technical  journals  a  more  exact 
account  of  the  notable  Curie  lecture  on  "Radium" 
than  the  recently  cabled  press  report  is  now  to  be 
had.  The  discourse  was  delivered  at  the  Royal  In- 
stitution, London,  on  June  19th.  There  was  a  large 
ittendance.  Among  those  present  were  Lord  and 
Lady  Kelvin,  Lord  Rayleigh,  Sir  William  Crookes, 
Sir  Oliver  Lodge,  and  almost  every  other  leading 
nhysicist  in  London.  Mrs.  Curie  was  also  present, 
■■nd  was  greeted  with  loud  applause,  says  the  Lon- 
don Electrician,  when  she  entered  the  lecture  theater 
on  the  arm  of  the  chairman   (Sir  William  Crookes). 

Professor  Curie,  speaking  in  French,  commenced 
bis  lecture  by  a  brief  reference  to  Professor  Becque- 
rel's  discovery  of  the  rays  emitted  by  uranium  salts, 
and  the  subsequent  investigations  by  himself,  in 
roniunction  with  his  wife  and  Mr.  Laborde :  but 
in  the  main  his  lecture  was  rather  experimental  than 
historical,  some  of  the  experiments  shown  in  public 
for  the  first  time  being  of  extreme  interest. 

His  first  experiment  was  to  demonstrate  that  ra- 
dium emitted  heat  (sufficient  to  melt  its  own  weight 
of  ice.  he  pointed  out)  :  this  was  done  by  noting 
•  he  difference  in  temperature  between  two  small  cyl- 
inders of  equal  size,  one  containing  seven  deci- 
o-rammes  of  radium  and  the  other  glass.  The  dif- 
ference was  3°  C.  Reference  was  then  made 
to  the  photographic  action  of  radium  rays,  and  the 
different  effects  on  screens  of  platino-cyanide  of 
barium  and  phosphorescent  sulphide  of  zinc  were 
shown :  the  former  glowed  only  when  the  radium 
was  near  it.  while  the  latter  onlv  lost  its  glow 
gradually  after  the  radium  had  been  removed.  A 
niece  of  radium  was  then  lowered  into  a  glass  vessel 
containing  liquid  air,  to  show  that  its  radiations 
Persisted  even  at  that  temperature,  the  light  emitted 
from  the  radium  apoearing  equallv  brieht,  whether 
the  metal  was  in  the  liquid  air  or  not.  The  discharg- 
ing action  of  radium  was  also  shown  bv  aooroaching 
it  to  the  knob  of  a  charged  gold-leaf  electroscope. 
This  effect  was  also  clearly  visible  even  when  the 
raHium    was    surrounded   bv   a    lead    sheath. 

Professor  Curie  then  referred  to  the  largely  dif- 
fering rays  which  radium  emitted.  A  sheet  of  paoer. 
for  instance,  would  absorb  95  per  cent,  of  these 
ravs.  but  the  remainder  were  very  penetrating.  An- 
other way  of  differentiating  the  different  classes  of 
ravs.  he  went  on  to  exnlain,  was  bv  magnetic  de- 
flection, and  by  this  means  three  different  sets  of 
ravs  could  be  classified.  The  A  rays  are  probablv 
small  particles  of  about  one-millionth  the  size  of 
a  hydrogen  atom,  and  arc  charcpd  necativelv.  These 
■■avs  are  verv  varied,  consisting  of  nai-ticles  de- 
fected to  different  extents  in  a  mao^netir  field,  mov- 
inw  comnarativelv  slowlv  and  nuicklv  and  absorbed 
much  or  little  bv  screens.  Kaufmann  had  found 
'hat  thev  have  a  velor-itv  of  about  0.8  limes  that  of 
Mfht.  The  mass  of  the  "article  in  motion  tends  to 
i'lcrease  when  the  vf^locitv  increases.  The  a  ravs 
are  larger  and  less  deflected,  and  they  are  more  easily 
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absorbed,  and  are  charged  positively.  The  7  rays 
are  analogous  to  Roentgen  rays,  and  are  not  de- 
flected  by   a   magnet. 

Professor  Curie  then  went  on  to  speak  of  Sir 
W.  Crookes'  experiment  in  making  the  effect  of 
radiation  emanation  on  a  screen  of  zinc  sulphide 
visible,  referring  to  it  with  enthusiasm  as  the  first 
time  that  anyone  had  succeeded  in  making  visible 
the  eft'ect  of  a  single  ultimate  particle.  Radiography, 
he  explained,  was  not  so  good  with  radium  as 
with  Roentgen  rays,  and  he  showed  two  interesting 
radiographs,  one  taken  with  all  the  rays,  and  there- 
fore blurred,  and  the  other  with  the  7  rays  only, 
the   a  and  P    rays  being  screened  off. 

The  lecturer's  next  experiment  was  to  show  the 
deflection  of  the  /3  rays  by  the  accelerated  discharge 
of  the  leaves  of  an  electroscope,  when  the  rays  were 
deflected  by  an  electromagnet  on  to  the  knob  of  the 
instrument.  Induced  radioactivity  was  next  touched 
upon  and  illustrated.  A  piece  of  cardboard  was 
made  radioactive  by  thf  radiation  from  a  solution 
of  a  radium  salt,  land  then  taken  near  to  an  elec- 
troscope, which  it  effectually  discharged.  A  still 
more  striking  set  of  experiments  showed  that  the 
radium  emanation  could  be  condensed  by  liquid  air, 
and  again  allowed  to  diffuse  in  a  manner  analogous 
to  a  gas.  Two  bulbs,  one  above  the  other,  were  em- 
oloyed,  both  containing  sulphide  of  zinc.  The  upper 
one  was  first  radioactive,  and  by  means  of  liquid 
air  the  emanation  was  condensed  into  the  lower  bulb, 
which  became  much  more  brilliant.  On  being  left 
alone,  however,  the  upper  bulb  again  increased  in 
brilliancy,  while  the  light  from  the  lower  bulb  again 
decreased. 

A  neat  experiment  showed  how  radium  rays  fa- 
cilitate the  passage  of  the  spark  from  an  induction 
coil.  Two  spark  gaps  were  connected  in  parallel, 
and  when  radium  was  approached  to  either  one  of 
them  the  sparking  in  the  other  ceased.  This  effect 
was  noticeable,  even  when  the  radium  was  enclosed 
in  lead.  A  very  striking  demonstration  of  the  fact 
that  radium  emanatious  possessed  heat  energy  was 
the  boiling  of  liquid  air  through  its  agency,  a  deli- 
cate and  difficult  experiment,  which  was  most  suc- 
cessfullv  performed — as  was,  in  fact,  every  experi- 
ment Professor  Curie  attempted. 

The  lecturer  then  told  of  the  remarkable  propertv 
possessed  by  radium  of  altering  the  colorinp-  of 
rrvstals  and  other  solid  bodies — for  instance,  sodium 
chloride  became  blue,  and  glass  violet.  Referring 
to_  the  ohvsiological  effects,  he  mentioned  that  five 
minutes'  exDosure  to  radium  would  produce  a  burn 
on  the  skin,  which  showed  up  onlv  a  week  after 
the  exposure  had  taken  place.  Radium  held  in  front 
of  the  closed  eye  also  produced  an  impression  of 
lio-ht.  He  then  referred  with  modesty  to  the  larffe 
share  that  Mrs.  Curie  had  taken  in  all  these  re- 
searches. After  Becauerel  had  discovered  "uranium 
ravs"  in  1898.  Mrs.  Curie,  in  the  course  of  a  long 
series  of  investiffations.  discovered  that  some  uranium 
compounds  were  more  active  than  uranium  itself, 
and  the  continuation  of  these  researches  with  her 
hn.sband  led  to  the  discovery  of  radium,  an  element 
which  had  a  distinct  spectrum  and  a  definite  place 
in  Mendeleeff's  series.  The  red  coloration  radium 
Produced  in  a  Bunsen  flame  was  shown  and  com- 
pared with  the  greenish  color  produced  by  barium, 
the  nearest  allied  metal.  In  passing.  Professor  Curie 
mentioned  how,  in  these  researches,  the  electroscope 
was  10.000  times  as  sensitive  as  the  spectroscope,  and 
pointed  out  that  effects  could  he  obtained  with  the 
radium  contained  in  a  small  niece  of  pitch  blende, 
although  this  material  only  held  about  two  deci- 
grammes of  radium  per  ton. 

In  conclusion.  Professor  Curie  touched  briefly  on 
ihe  hvpotheses  that  had  been  put  forward  to  account 
for  the  phenomena  he  had  lectured  on,  without, 
however,  expressing  his  own  opinion  as  to  the  prob- 
ability  of  these   hypotheses  being  correct. 


Electrical     Equipment   of    Pennsylvania 
State  Capitol. 

The  electrical  equipment  of  the  new  Pennsylvania 
state  capitol  at  Harrisburg,  Pa.,  will  include 
nearly  all  the  modern  conveniences  in  the  way 
of  lighting,  telephone  service  and  power.  Six  en- 
gines of  1.200  total  horsepower,  direct-connected  to 
six  generators,  amounting  to  800  kilowatts,  consti- 
tute the  generating  plant  The  switchboard  is  of 
white  Italian  marble  and  consists  of  12  panels,  with 
Weston  instruments  and  Cutter  circuit-breakers. 
When  the  plant  is  complete  there  will  be  more  than 
Tcooo  incandescent  lamps  in  the  building,  in  addi- 
tion  to   motors  aggregating  200   horsepower. 

A  special  feature  of  the  equipment  is  the  annunci- 
ator system,  which  is  to  connect  each  member  of  the 
Senate  and  the  House  with  a  central  station  and 
another  system  connecting  the  head  of  each  depart- 
ment with  the  subordinates.  The  telephone  exchange 
which  is  to  connect  the  governor  with  the  20  de- 
partments will  also  connect  the  president  of  the 
Senate  with  20  committee  rooms  and  the  speaker 
of  the  House  with  40  committee  rooms.  All  the 
rooms  in  the  building  are  connected  by  a  telegraph 
system  with  a  central  ofiice. 

The  contract  for  the  installing  of  this  equipment 
hiis  been  awarded  to  Keller,  Pike  &  Co.  of  Phila- 
delphia. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Telephone   News  from   the    Northwest. 

The  Wisconsin  Telephone  Company  has  its  new 
building  at  Eau  Claire,  Wis.,  about  ready  for  occu- 
pancy. The  building  cost  in  excess  of  $12,000,  and 
is   modern   in   every   respect. 

The  Farmers'  Mutual  Telephone  Company,  re- 
cently formed,  will  construct  300  miles  of  lines  from 
Lake  Crystal,  Minn.,  where  the  headquarters  will 
be  located. 

The  Wood  County  Telephone  Comj)any  at  Grand 
Rapids,  Wis.,  will  increase  its  rate,  which  has  been 
$1  for  residence  and  $2.25  for  business  connections, 
about  25  cents  each. 

The  council  of  Minneapolis  has  passed  a  resolu- 
tion directing  the  mayor  and  city  attorney  to  report 
what  has  been  done  and  is  now  being  done  by  tele- 
phone and  electric  companies  toward  complying  with 
the  underground-wire  ordinance  of  1899.  This  ordi- 
nance requires  wires  in  nine  square  miles  in  the  cen- 
ter of  the  city  to  be  placed  underground  by  December 
1st  of  this  year. 

Arrangements  are  well  under  way  at  St.  James, 
Minn.,  to  form  a  new  telephone  company  by  local 
business  men.  It  is  expected  to  have  a  list  of  at 
least  200  subscribers. 

The  capital  stock  of  the  Dell  Rapids  (S.  D.)  Tele- 
phone Company  has  been  increased  from  $2,000  to 
$25,000.  The  company  will  be  reorganized,  and  a 
rural  system  is  to  be  constructed,  running  in  several 
directions. 

A  special  committee  of  the  City  Council  of  Du- 
luth,  Minn.,  which  has  examined  the  books  of  the 
Zenith  Telephone  Company,  recommends  a  change 
in  the  company's  franchise  to  allow  an  increase  in 
rates  of  $8  a  year.  The  committee  finds  that  the 
company  has  earned  nothing  on  its  capital,  due  to 
heavy  expenses  and  unusually  low  rates,  and  that 
the  company  might  be  compelled  to  discontinue  busi- 
ness unless  allowed  an  increase.  The  increase  would 
be  on  business  connections,  the  rate  to_  be  raised 
from  $30  to  $38  per  annum,  and  the  residence  rate 
to  remain  at  $20. 

Donald  M.  Smith  has  been  granted  a  franchise 
at  Carrington,  N.  D.,  for  a  local  telephone  exchange. 

It  is  asserted  that  the  Little  Wolf  River  telephone 
system  at  Fond  du  Lac.  Wis.,  has  been  sold  to  the 
Wisconsin  Telephone  Company.  The  Little  Wolf 
River  system  was  recently  sold  at  receiver's  sale. 

The  Aitkin  (Minn.)  Telephone  Company  has  be- 
gun construction  of  a  line  from  Aitkin  to  Mille  Lacs, 
about  22  miles. 

The  Mt.  Ayr  (Iowa)  Mutual  Telephone  Company 
has  purchased  additional  instruments,  and  will  extend 
its  system  and  will  make  improvements. 

The  Chinook-Cleveland  Telephone  Companv  voted 
to  increase  the  capital  stock  to  $10,000  for  the  pur- 
pose of  extending  the  line  to  Clear  Creek  Basin,  via 
Yantic. 

The  Twin  City  Telephone  Company  has  issued  a 
circular  giving  its  stand  on  the  recent  strike  of 
certain  operators  in  the  Minneapolis  exchange. 
President  Moulton  explains  that  the  discipline  com- 
plained of,  was  and  is  necessary  to  secure  good 
service,  and  the  rules  are  no  stricter  than  those  in 
force  in  the  exchanges  at  Chicago,  Indianapolis,  Co- 
lumbus, Pittsburg,  Rochester,  Buffalo,  Cleveland  and 
Toledo.  Subscribers  are  invited  to  call  and  inspect 
the  exchange,  and  view  the  situation  at  iirst  hand, 
and  see  how  the  company  seeks  to  work  with  and 
for  its  operators. 

A  mass-meeting  was  held  in  Minneapolis  on  behalf 
of  the  strikers  of  the  Twin  City  Telephone  Com- 
pany operators.  A  resolution  was  adopted  favoring 
municipal  ownership  of  telephone  systems.  Another 
set  of  resolutions  was  adopted  sustaining  the  strikers 
and   condemning  the  position  of  the  comnany. 

The  Merrill  (Wis.)  Telephone  Comnany  has  in- 
creased its  capital  stock  to  $25,000  from  $10,000. 
The  system  is  to  be  greatly  improved.  R- 


Ohio  Telephone  Notes. 

The  United  States  Telephone  Company  has  in- 
creased its  capital  stock  from  $2,000,000  to  $2,500,000, 
and  it  is  reported  that  Claude  Ashbrook,  a  well- 
known  Cincinnati  broker,  is  negotiating  for  the  en- 
tire block  of  new  stock.  The  idea  seems  to  be  that 
the  funds  secured  from  the  sale  of  the  stock  are 
to  be  used  in  extending  the  service  in  southern  Ohio. 

The  Cuyahoga  Telephone  Company  has  increased 
its  capital  stock  from  $1,500,000  to  $3,000,000.  It 
is  said  that  Mr.  Ashbrook  also  has  an  eye  on  this 
stock.  Just  what  his  plans  are  in  reference  to  it 
is  not  known. 

The  Combination  Telephone  Company  of  Dayton 
has  been  incorporated  with  a  capital  stock  of  $100,- 
000  by  C.  F.  Griffith,  F.  E.  James,  W.  McMarshall, 
H.    K.   Leat   and   M.   Hartrauft. 

The  Fitzsimmons  Telephone  Company  has  again 
applied  to  the  city  of  Cincinnati  for  a  franchise  to 
build  a  telephone  system  in  that  city.  It  was  re- 
ferred to  the  committee  on  telegraphs  and  telephones 
of  the   City   Council. 

The  Appleyard  syndicate  will  have  two  lines  of 
telephones  along  its  electric  roads  in  this  state,  one 
for  train  dispatching  and  the  other  for  commercial 
business.  Or,  at  least,  this  has  been  reported  from 
Columbus. 

The  United  States  Telephone  Company  has  made 
its  connection  with  Dayton.     The  Home  Telephone 


Company  of  that  city  is  now  getting  its  system  into 
working  order,  more  than  250  telephones  having 
been  put   in.     It  has  4,500  subscribers. 

A  few  nights  ago  the  Heller  Telephone  Company 
attempted  to  erect  poles  along  the  right-of-way  of 
the  Cairo  company  in  Cairo,  and  the  result  was  al- 
most a  war.  The  town  marshal  swore  in  a  lot  of 
deputies,  and  quiet  was  restored.  O.  M.  C. 


Indiana  Telephone  Items. 

The  Citizens'  Telephone  Company  of  Kokomo  is 
preparing  to  put  its  wires  underground  in  that  city. 
The  plans,  as  exhibited,  call  for  over  three  miles  of 
conduits  to  accommodate  wires  for  5,000  telephones, 
as  the  exchange  is  now  being  increased  to  that  ca- 
pacity. The  demand  for  the  telephones  of  the  Ko- 
komo company  is  so  great  that  the  increase  in  ca- 
pacity is  a  necessity  and  the  company  officials  figure 
that  in  making  the  change  the  wires  may  as  well  go 
underground  and  the  plant  made  thoroughly  up-to- 
date    in   every    particular. 

The  Farmers'  Mutual  Telephone  Society  has, or- 
ganized to  build  a  line  from  Russellville  to  Vin- 
cennes,  via  Lawrenceville.  The  specifications  are 
that  a  straight  line  will  be  built  from  Russellville 
to  Vincennes,  and  as  many  community  wires  as  are 
necessary  to  carry  subscribers  to  the  Russellville 
switchboard.  The  company  has  arranged  with  the 
Knox  Telephone  Company  to  handle  its  business  in 
Vincennes. 

The  Crawfordsville  City  Council  has  granted  an 
amended  franchise  to  the  Co-operative  Telephone 
Company.  One  of  the  Amended  provisions  requires 
the  telephone  company  to  furnish  bond  anew  each 
year  instead  of  for  20  years,  as  was  originally  re- 
quired. 

The  New  Long-distance  Telephone  Company 
opened  its  long-distance  line  to  Louisville,  Ky.,  and 
to  French  Lick  last  week.  Lines  to  St.  Louis  and 
other  points  in  the  South  and  West  have  also  been 
opened. 

A  wire  of  the  Mutual  Telephone  Company  of 
Shelbyville  fell  across  one  of  the  wires  of  the  trac- 
tion company  on  July  2d,  causing  a  switchboard 
containing  200  telephone  connections  to  burn  out. 
It  was  necessary  to  stop  the  machinery  at  the  in- 
terurban  power  house  in  order  to  avoid  other  damage. 

The  union  linemen  employed  by  the  New  Tele- 
phone Company,  who  have  been  on  a  strike  for  sev- 
eral weeks  on  account  of  a  disagreement  with  their 
employers  relative  to  a  demand  for  increase  in 
wages,  have  decided  to  return  to  work.  The  propo- 
sition made  by  the  company  that  the  linemen  should 
be  arranged  according  to  grade  and  paid  accordingly 
by  the  month  was  accepted  by  the  union  men.  The 
schedule  provides  that  the  foremen  are  to  receive 
$65  a  month  and  are  to  be  first-class  men ;  linemen 
will  get  $60  a  month  and  are  to  be  known  as  second- 
class  men ;  the  land  men,  who  assist  the  linemen 
and  who  are  not  skilled  or  experienced,  are  to  get 
$45  a  month.  The  non-union  men  who  were  em- 
ployed during  the  strike  will  not  be  discharged,  as 
the  union  men  demanded.  The  strike  was  settled 
very  largely  on  the  company's  terms. 

There  has  been  considerable  speculation  as  to 
whether  the  Central  Union  Telephone  Company  was 
holding  its  own  in  Indiana,  and  the  following  report 
made  to  the  Tax  Board,  may  be  of  interest:  Dur- 
ing the  year  ended  with  March,  the  company  in- 
creased its  capital  stock  from  $3,481,500  to  $3,587,- 
100.  It  increased  its  polage  in  Indiana  from  4,042 
miles  to  4,159  miles ;  wire  from  43.217  to  55.808 
miles ;  decreased  the  number  of  business  telephones 
from  46,336  to  40,224  and  increased  the  number  of 
residence  telephones  from  61,422  to  74>773-  Jhe 
company's  gross  earnings  was  $3,004,103,  against 
$2,584,789,  for  the  previous  year,  and  its  net  earn- 
ings $173,706,  against  $224,526  for  the  previous  year. 

F. 


Southern  Telephone  Developments. 

The  prooosed  merger  of  the  Bell  and  Asheville 
Telephone  Companies"  at  Asheville,  N.  C,  is  creating 
a  great  amount  of  discussion  and  a  committee  has 
been  appointed  to  see  if  another  company  will  take 
the  field  at  the  present  rates. 

The  Retail  Grocers  'Association  of  Raleigh,  N.  C, 
in  an  effort  to  reduce  the  cost  of  telephone  service, 
has  adopted  the  Bell  and  Raleigh  telephones,  exclud- 
ing the  Interstate  telephones.  The  matter,  however, 
seems  to   be   still   unsettled. 

The  Home  Telephone  Company  of  Clarksville, 
Tenn.,  has  completed  its  line  to  Guthrie,  Ky.,  and 
other  extensions  are  also  being  made. 

E.  C.  Heins  of  the  Salisbury  (N.  C.)  exchange 
will  also  be  manager  of  the  new  system  at  Spencer, 
two   miles   distant.  L. 


TELEPHONE  MEN. 

A.  N.  Felton,  manager  of  the  Harlan  and  Avoca 
Telephone  Company  at  Harlan,  Iowa,  has  resigned 
his  office.     A.  T.  Whittle  succeeds  him. 

Vinton  H.  Sears  president  and  manager  of  the 
New  England  Automatic  Telephone  Comnany,  and 
Miss  Frances  L.  Olive,  daughter  of  Mr.  and  Mrs. 
George  W.  Olive  of  North  Cambridge,  Mass.,  were 
married  on  June  ,30th,  at  the  home  of  the  bride's 
parents. 


Prizes  for  Operators. 

The  New  Long-distance  Telephone  Company  of 
Indianapolis  made  its  third  quarterly  distribution 
of  prizes  to  its  operators  last  week.  Hilda  Canady 
was  winner  of  the  $25  prize,  Addie  Temple  of  the 
$15  prize,  and  Alice  Milton  of  the  $10  prize  in  the 
competition  for  the  highest  average  for  efficiency 
and  application  to  work  during  the  last  quarter. 
The  cash  prizes  are  awarded  on  the  records  made 
by  the  operators  in  attendance,  lost  calls,  efficiency 
and  deportment,  the  highest  score  possible  being 
100.  By  the  lost-call  record  is  meant  the  number 
of  long-distance  calls  that  the  operator  is  forced 
to  abandon  on  account  of  inability  to  find  the  person 
called.  It  is  said  that  some  of  the  more  efficient 
operators  will  search  by  wire  for  a  person  called 
all  over  a  town  in  order  that  a  lost  call  may  not 
be  registered  against  her.  The  officials  of  the  com- 
pany say  that  the  efficiency  of  the  long-distance  op- 
erator has  been  greatly  increased  by  the  adoption 
of  the   eight-hour  order  and  the  prize  system. 


Government  Wants  "Wireless"   Electri- 
cians. 

The  Navy  Department  at  Washington,  D.  C,  is 
calling  for  enlistments  of  a  new  class  of  men.  On 
account  of  the  development  of  space  telegraphy  for 
naval  use  the  Navigation  Bureau  has  issued  a  cir- 
cular calling  for  the  enlistment  of  electricians  for 
space  telegraphy.  The  department  expects  to  obtain 
men  for  $30  a  month  as  a  beginning,  although  pro- 
motions are  promised  to  the  grade  of  chief  elec- 
trician at  $60.  The  candidates  are  required  to  have 
a  working  knowledge  of  telephone,  measuring  in- 
struments, call  bells  and  similar  apparatus,  but  fa- 
miliarity with  ordinary  telegraph  instruments  is  not 
an  essential  qualification.  Applicants  after  enlist- 
ment are  to  be  especially  trained  on  naval  vessels. 


Space-telegraph    Extensions  in  Alaska. 

The  United  States  Signal  Corps,  it  is  said,  will 
erect  and  equip  government  wireless  stations  in 
Alaska.  The  first  station  will  be  constructed  at  Fort 
Davis,  Nome,  comprising  one  mast  and  quarters 
for  three  telegraphers.  The  next  post  will  be  at 
Safety  Harbor,  20  miles  south  of  Nome,  where  two 
masts  and  quarters  for  four  men  will  be  installed. 
Another  wireless  post  will  be  olaced  at  St.  Michaels. 
Wireless  stations  to  be  established  in  Ontario  will 
comprise  masts  and  buildings  at  Fort  Piggons  and 
Bates  Rapids,  connecting  a  land  line  from  St.  Mi- 
chaels with  Fort  Egbert,  and  also  with  a  line  through 
Copper  River  Valley  to  Valdez,  where  a  submarine 
cable  will  connect  the  Alaskan  system  with  Puget 
Sound. 


GENERAL  TELEPHONE  NEWS. 

The  Plymouth  (Mich.)  Telephone  Company  has 
filed  notice  of  increase  in  its  capital  stock  to  $20,000. 

The  Citizens'  Telephone  Company  of  Schoolcraft, 
Mich.,  has  been  incorporated  with  $5,000  capital 
stock. 

A  telephone  company  has  been  organized  at  Gar- 
ber,  Okla.,  by  William  McVicker  and  Burton  and 
Milton  Garber.     The  capital  is  $10,000. 

The  Henrietta-Caroleen  Telephone  Company  has 
been  incorporated  at  Caroleen,  N.  C,  by  E.  Thomp- 
son and  others.  The  company  is  capitalized  at  $10,- 
000  and  proposes   to  construct  telephone  systems. 

The  Kewanee  Home  Telephone  Company,  organ- 
ized at  Kewanee,  111.,  by  Joseph  L.  Dunn,  A.  C. 
Shoemaker  and  C.  K.  Ladd,  has  been  incorporated 
with  a  capital  of  $125,000.  The  company  will  op- 
erate a  modern   telephone  system. 

The  following-named  telephone  companies  have 
filed  articles  of  incorporation  in  the  state  of  Michi- 
gan recently:  Northern  Michigan  Telephone  Com- 
pany, Lewiston,  capital  $6,000;  Laingsburg  Tele- 
phone Company,  Laingsburg,  capital  $35,000 ;  Brookly 
and  Wampers  Lake  Telephone  Company,  Wampers 
Lake,   capital   $250. 

The  tunnel  ordinance  of  the  Illinois  Telephone 
and  Telegraph  Company  was  presented  to  the  Chi- 
cago City  Council  by  the  local-transportation  com- 
mittee at  this  week's  meeting  to  be  voted  on  next 
week.  A  clause  has  been  inserted  providing  that 
"all  tunnels  and  conduits  authorized  to  be  con- 
structed under  said  ordinance  shall  become  and  be 
the  absolute  property  of  the  city  of  Chicago." 

A  clever  and  convenient  "telephone  record  disk" 
has  been  issued  by  the  Ewing-Merkle  Electric  Com- 
pany, St.  Louis.  It  consists  of  a  circular  piece  of 
cardboard  about  six  inches  in  diameter,  with  a  hole 
in  the  center  large  enough  to  fit  over  a  telephone 
transmitter  after  unscrewing  the  mouthpiece.  On 
(he  front  side  of  the  disk  and  always  within  sight 
of  one  using  the  telephone  are  radiating  lines  upon 
which  may  be  written  the  regular  "everyday"  calls 
of  the  ofiicc.  The  disk  also  serves,  it  is  said,  as 
a  sort  of  sounding'  board  to  deflect  the  sound  of 
the    voice    into    the    telephone. 
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Proposed  Booster  Transmission  Circuit 
for  Long  Telephone  Lines. 

The  diagram  (Fig.  i)  shows  a  method  for  "boost- 
ing" transmission  on  a  long  teleplione  line,  as 
devised  hy  Mr.  J.  J.  O'Connell  of  the  Chicago  Tele- 
phone Company.  Its  operation  is  as  follows ;  A 
differentially  wound  repeater  is  connected  across  the 
metallic  circuit  about  one-half  the  distance  out  be- 
tween the  terminals  of  the  line.  This  repeater  is 
grounded  in  the  center  of  its  circuit  and  is  operated 
in  conjunction  with'  a  local  battery  and  induction 
coil,  the  secondary  of  which  is  bridged  across  the 
metallic  telephone  circuit.  At  the  terminals  of  the 
line  are  connected  induction  coils  having  their  sec- 
ondary circuits  grounded  in  the  center.  When  the 
h'ne  is  in  service,  current  from  this  double  secondary 
passes  out  over  both  sides  of  metallic  circuit  through 
repeater  coils  to  ground  and  returns  to  center  of 
secondary  operating  transmitter  of  repeater  and  caus- 
ing induced  current  in  secondary  circuit  of  repeater, 
which  Hows  over  the  metallic  circuit  through  receivers 
bridged  across  the  terminals  of  line.  This  current  will 
not  operate  repeater  nor  set  up  any  disturbance  which 
wotlld  cause  the  repeating  apparatus  to  continue  an 
extraneous  vibration.  It  will  be  noted  that  the  re- 
peater is  operated  on  a  circuit  which  has  practically 
only   one-eighth  of  the    resistance   of   the   line   over 


Engineering  Data  Wanted. 

The  American  Institute  of  Electrical  Engineers 
has  instituted  a  new  committee — that  on  engineering 
data — for  the  purpose  of  collecting  and  publishing 
electrical-engineering  data  for  the  benefit  of  members 
of  the  Institute.  The  committee  is  composed  of 
H.  W.  Buck  of  Niagara  Falls,  N.  Y.  (chairman), 
H.  A.  Foster,  C.  O.  Mailloux,  H.  W.  Fisher  and 
W.  L.  Robb.  It  has  issued  a  circular,  in  which  it 
says  that,  in  carrying  out  this  work,  it  is  not  the 
intention  of  the  committee  to  publish  information 
on  well-known  subjects,  which  can  be  found  in 
almost  every  textbook,  but  upon  new  and  special 
subjects  which  are  evolving  daily  throughout  the 
country  in  the  practice  of  the  engineering  profession, 
about  which  little  is  generally  known. 

Many  men  have  curves,  short  methods,  empirical 
formula  and  special  data  upon  subjects  which  are 
of  great  value,  but  not  considered  to  be  of  suffi- 
cient magnitude  or  importance  to  constitute  an  article 
for  the  technical  press  nor  for  an  Institute  paper. 
The  committee  will  seek  to  get  in  touch  with  such 
men  and  with  their  co-operation  to  bring  the  data 
into  publicatioij  for  the  benefit  of  the  electrical- 
engineering   profession. 

The  committee  will  also  aim  to  obtain  the  co- 
operation of  the  electrical  manufacturing  companies, 
who  have  in  their  possession  a  great  quantity  of 
data,  much  of  which  could  be  made  public  without 


(7)  In  general,  any  data  bearing  upon  the  opera- 
tion of  cable  systems. 

Persons  who  have  any  information  of  any  kind, 
however  small  in  amount,  upon  this  general  subject 
of  cables,  are  earnestly  requested  to  transmit  it  as 
fully  and  as  promptly  as  possiible  to  the  chairman 
of  the  committee. 

Members  having  data  on  other  subjects  which 
they  consider  to  be  of  use  are  invited  to  communi- 
cate with  the  committee. 


WORLD'S  FAIR  NOTES. 

Liquid  air  will  find  a  place  on  the  "Pike,"  as 
Concession  Street  will  be  called,  a  concession  hav- 
ing been  granted  to  Messrs.  Skiff  and  Paine,  the 
pyrotechnic  men.  A  complete  liquid-air  factory  will 
be  in  operation,  and  frequent  demonstrations  will 
be  given  by  liquid-air  experts. 

The  Barwick  Construction  Company  has  secured 
the  contract  for  the  erection  of  the  three  large  cool- 
ing towers  that  will  occupy  a  position  between  the 
Machinery  Building  and  the  boiler  house,  the  con- 
tract price  being  $15,000.  The  towers  will  be  20  by 
34  feet,  52  feet  high,  and  will  cool  the  water  from 
the  condensers  of  the  big  Westinghouse  plant. 

Special  rulings  governing  the  handling  of  foreign 
exhibits  have  been  made  by  the  Treasury  Department 
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which  transmission  is  to  be  carried  on.  It  is  also 
located  at  a  neutral  point  on  the  line  and  will  not 
be  disturbed  by  induction  from  grounded  lines  to 
any  great  extent.  A  condenser  is  placed  in  the 
ground  circuit  of  the  repeater  to  prevent  the  cur- 
rent caused  by  leakage  or  otherwise  from  changing 
its.  adjustment,  which  is  necessarily  fine.  The  re- 
ceivers are  treated  in  the  same  manner. 

Fig.  2  shows  the  repeater  coils  looped  into  the 
metallic  circuit  at  a  neutral  point,  where  they  will 
not  be  so  liable  to  inductive  disturbances  from  other 
circuits. 


Bath  Electric  Railway. 

The  British  Westinghouse  Electric  and  Manufac- 
turing Company  is  now  executing  a  contract  for  the 
Bath  (England)  electric-railway  system.  The  con- 
tract in  question  includes  the  building  of  the  gen- 
erating station  and  car  sheds;  also  the  supply,  de- 
liver>-,  and  erection  of  the  equipment  for  the  two 
buildings,  in  accordance  with  designs  prepared  in 
conjunction  with  the  engineers  of  the  Bath  Electric 
Tramways  Company.  The  generating  station  equip- 
ment is  to  consist  of  three  200-kilowatt  generators, 
direct-connected  to  horizontal,  tandem,  compound  en- 
gines, and  one  75-kilowatt  generator,  direct-con- 
nected to  a  compound  steam  engine.  Two  is-kilo- 
watt  negative  boosters  are  to  be  supplied,  with  a  12- 
panel  switchboard,  as  well  as  such  other  auxiliary 
apparatus  as  is  involved  in  a  tramway  generating 
station.  The  boiler  house  is  to  be  equipped  with  three 
10,000-pound  Babcock  &  Wilco.x  straight-tube,  water- 
tube  boilers  and  an  economizer.  Surface  condensers 
are  to  be  used,  and  also  a  complete  equipment  of 
water-softening  and  grease-separating  apparatus. 
The  car  shed  is  to  have  a  capacity  of  40  double-deck, 
56-passenger  cars.  On  the  second  floor  and  across 
the  front  of  the  car  sheds  are  to  be  located  the 
offices  of  the  company.  The  rolling  stock  is  to  con- 
sist of  40  cars.  Most  of  the  cars  will,  at  the  outset, 
be  equipped  with  the  Westinghouse  magnetic  brake, 
which  should  be  found  particularly  useful  on  the 
Bath  system,  because  of  the  large  number  of  severe 
gradients.  

San  Francisco  Lighting  Plants  Merged. 

The  San  Francisco  Gas  and  Electric  Light  Com- 
pany, which  formerly  for  years  had  a  monopoly  in 
San  Francisco,  is  again  in  control.  It  has  purchased 
for  $6,000,000  the  Independent  Gas  Company  and 
the  Independent  Electric  Company.  These  two  were 
owned  by  Claus  Spreckels.  The  San  Francisco  Gas 
and  Electric  Company  has  also  absorbed  the  Pacific 
Gas  Improvement  Company's  plant  and  business  and 
the  Equitable  Gas  Company.  There  will  be  a  re- 
organization and  W'.  B.  Boutin  will  probably  be 
elected  president.  The  price  of  gas  will  be  raised 
to  a  little  over  $1  per  1,000  feet.  In  some  districts 
it  fell  to  ?50  cents  under  competition. 


commercial  disadvantage  to  them,  and  with  great 
benefit   to  all   engineers. 

Among  the  subjects  to  be  taken  up  by  the  com- 
mittee may   be   mentioned   the   following : 

(i)  Carrying  capacity  of  underground  and  over- 
head rubber  and  paper-insulated  cables,  single  con- 
ductor, duplex  and  triple  conductor. 

(2)  Capacity  of  underground  conduits  of  vai^ious 
forms,  to  be  expressed  in  terms  of  temperature 
rise  and  watts  loss  per  duct-foot. 

(3)  Charging  current  per  mile  of  underground 
cables  of  various  types  insulated  with  paper  and 
rubber;  data  to  be  given  at  various  temperatures, 
thicknesses  of  insulation  and  size  and  arrangement 
of  conductors. 

(4)  Charging  current  per  mile  of  overhead  trans- 
mission lines  in  terms  of  distance  above  ground, 
distance  apart  of  wires,  size  of  wire,   etc. 

(5)  Aluminum-wire  resistance  table. 

(6)  Table  of  reactance  of  overhead  lines,  ex- 
pressed  at  all   commercial,  frequencies. 

(7)  Reactance  of  underground  cables  with  various 
groupings,    etc. 

(8)  Dielectric  strength  of  cominercial  insulating 
materials. 

(9)  Water  rheostats  for  load  testing  at  various 
voltages  and  currents. 

(10)  Reactive  coils  for  inductive  load  tests  at 
various    voltages,    frequencies    and    currents. 

(11)  Depreciation  of  electrical  apparatus. 
Carefully  tabulated  data  on  such  subjects  as  these 

would  be  of  great  benefit  to  an  electrical  engineer; 
it  is  believed  that  at  present  no  single  publication 
exists  where  an  engineer  can  find  complete  data  of 
this   kind. 

The  committee  intends  to  publish  the  data  from 
time  to  time  in  leaflet  form,  the  sheets  to  be  of  uni- 
form size  and  arranged  for  filing  in  a  suitable  binder. 
Ki  the  sheets  become  superseded,  the  new  ones  can 
be  easily  substituted. 

The  first  subject  to  be  taken  un  for  investigation 
will  be  that  of  insulated  electrical  conductors.  Un- 
der  this   subject   will   come : 

(i)  Heating  of  cables  of  various  sizes,  paper  or 
rubber,  with  various  thicknesses  of  insulation  ;  sin- 
gle-conductor, duplex,  triple  conductor,  braided  or 
lead-covered,   at  various   currents  as   follows: 

(a)   In  still   air  inside  of  buildings. 

(h)   Out  of  doors. 

(c)  Underground,   in  conduits  or  otherwise. 

(d)  In   confined    subways. 

(e)  Under  water. 

(2)  Life  of  cable  insulation  operated  continuously 
at  various  current  densities  or  temperatures. 

(3)  Heating  of  cables  with  high  overloads  for 
short  periods. 

(4)  Difference  of  temperature  between  inside  and 
outside  of  insulating  covering. 

(5)  Methods  of  ventilation  of  cables  in  conduits, 
subways  and  under  other  conditions. 

(6)  Effects  of  short-circuits  on  cable  systems  and 
methods  of  protection. 


to  the  end  that  such  exhibits  may  be  brought  into 
the  United  States  for  display  at  St.  Louis  without 
the  payment  of  the  regular  revenue  charge.  It  is, 
of  course,  understood  that  on  such  articles  as  may  be 
sold  during  the  exposition  duty  will  be  collected, 
but  where  exhibits  are  taken  out  of  the  country 
at  the  close  of  the  exposition,  arrangements  will  be 
made  that  will  obviate  the  necessity  of  depositing  duty 
char,ges  with  the  revenue  collectors.  These  rulings 
provide  that  such  goods,  in  order  to  be  exempt  from 
duty,  must  be  received  in  bond  at  the  first  port  of 
entry  into  this  country,  sent  in  bonded  cars  to  the 
exposition  grounds,  and  continued  in  bond  through 
and  to  the  end  of  the  exposition,  when  they  must 
be  returned  out  of  the  country  by  way  of  the 
same  port  through  which  they  came.  By  this  ar- 
rangement the  exposition  grounds  will  constitute 
a  huge  government  bonded  warehouse. 

An  automobile  service  has  been  planned  for  the 
World's  Fair  that  will  greatly  add  to  the  transporta- 
tion facilities  both  within  and  without  the  grounds. 
The  exposition  authorities  have  concluded  arrange- 
ments with  the  World's  Fair  Automobile  Company, 
of  which  L.  G.  McNair,  well  known  in  St.  Louis 
automobile  circles,  is  president.  The  company  in- 
tends to  transport  oassengers  from  the  heart  of  the 
city  to  the  exposition  grounds.  In  addition  to  this, 
service  will  also  be  supplied  within  the  grounds, 
over  prescribed  routes  and  at  stated  speeds.  The 
company  will  operate  200  machines,  carrying  from 
two  to  40  persons,  electricity,  steam  and  gasoline 
being  the  motive  power.  No  one  make  of  auto- 
mobile will  be  used,  and  no  one  power  will  be  given 
right-of-way.  but  all  will  be  called  upon  to  supply 
vehicles.  This  concession  interferes  in  no  way  with 
the  intramural  railway  nor  does  it  affect  in  any 
way  the  concession  for  the  automobile  chair,  an 
account  of  which  was  given  in  the  Western  Elec- 
trician a  few  weeks  ago.  It  is  also  reported  that, 
over  .some  portions  of  the  route,  a  "trackless-trolley" 
scheme  will  be  used  to  supply  current  to  the  electric 
automobiles,  similar  to  the  European  method.  This 
will  probably  be  done  where  long  grades  are  en- 
countered, to  save  the  battery.  This  extensive  serv- 
ice will  necessitate  the  erection  of  charging  stations 
?t  both  ends  of  the  route,  and  also  of  stations  where 
fuel  for  the  steam  and  gasoline  machines  can  be  ob- 
tained. 


It  is  announced  that  the  electric  roads  and  fran- 
chises of  the  Beaumont.  Port  Arthur  and  Port 
Ncchcs  Electric  Railway  Company  and  the  Beaumont 
and.  Sour  Lake  Electric  Railway  Company  are  to  be 
consolidated.  The  latter  company  is  building  an 
interurban  electric  line  between  Beaumont  and  Sour 
Lake,  a  distance  of  21  miles,  and  the  former  com- 
pany is  building  an  interurban  electric  road  from 
Beaumont  to  Port  Arthur  and  Port  Neches,  a 
distance  of  about  ya  miles.  Both  companies  have 
valuable  franchises  in  the  city  of  Beaumont,  Texas. 
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High-speed  Electric-railway  Problems.' 

By  a.  H.  Armstrong. 
Part.   I. 

Among  the  many  questions  to  be  considered  in 
a  new  railway  project,  perhaps  the  one  of  primary 
importance  is  the  question  of  a  proper  speed  at 
which  to  run  the  road,  as  depending  upon  this  factor 
is  not  only  the  first  cost  of  the  road,  but  its  cost 
of  operation  and  probable  receipts.  It  is  the  pur- 
pose of  this  paper  to  touch  briefly  upon  some  of 
the  fundamental  relations  existing  between  first  cost 
of  a  railway  system,  its  probable  cost  of  operation 
and  schedule  speed,  discussing  also  the  probable 
traffic  receipts  to  be  secured  with  different  methods 
of  operation.  In  considering  so  broad  a  problem  in 
a  paper  of  this  length,  it  will  be  necessary  to  omit 
detailed  proof  of  many  of  the  statements  made,  but 
the  method  of  arriving  at  the  conclusions  will  be 
outlined.  Most  of  the  data  presented  is  obtained 
from  a  very  elaborate  series  of  experimental  tests, 
so  that  the  results  obtained  may  be  considered  of 
direct    practical    application. 

Owing  to  the  wide  field  covered  by  the  electric- 
railway  motor,  it  is  not  possible  to  consider  all 
classes  of  railways,  and  therefore  this  discussion 
is  limited  to  the  relatively  high-speed  roads.  It  is 
a  mistaken  idea  that  acceleration  problems  are  met 
with  only  in  city  or  elevated  work  where  the  stops 
are  frequent.  Although  the  so-called  high-speed 
roads  stop  at  comparatively  infrequent  intervals,  the 
relation  existing  between  stops  and  schedule  speeds 
often  calls  for  the  most  serious  consideration  of 
fractional  speed  running  of  the  motors.  Such  roads 
really  act  as  tributaries  to  large  city  street-railway 
systems,  and  must  be  able  to  operate  over  several 
miles  of  city  tracks  at  slow  schedule  and  with  fre- 
quent  stops,   and   also  be   adapted   for   operation   at 
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FIG.    I.       HIGH-SPEED    ELECTRIC-RAILWAY    PROBLEMS. 

40  or  SO  miles  an  hour,  with  infrequent  stops  on  a 
private  right-of-way. 

While  each  road  presents  its  own  local  character- 
istics, they  can  generally  be  divided  into  two  broad 
classes,  those  having  frequent  stops  and  those  Hav- 
ing very  few  stops.  Both  classes  of  service  will 
probably  parallel  one  or  more  steam  lines,  and  must 
make  a  schedule  speed  that  will  compare  favorably 
with  that  obtaining  on  the  competing  steam  road. 
This  high-schedule  speed  must  also  be  made  with 
more  frequent  stops  than  given  by  the  steam  service, 
and  in  nearly  all  cases  over  a  track  which  has  many 
sharp  curves,  which  have  the  effect  of  still  further 
increasing  the  number  of  stops.  Interurban  roads 
having  very  infrequent  stops,  say  one  stop  in  five 
or  10  miles,  private  right-of-way,  and  an  alignment 
free  from  curves  of  less  than  three  degrees,  can  give 
a  service  equal  or  superior  to  any  competing  steam 
line,  and  can,  furthermore,  provide  the  frequent  serv- 
ice which  has  proVed  one  of  the  valuable  assets  of 
electric  roads.  Moreover,  the  generating  station, 
feeder  system,  motor  capacity,  and  power  consump- 
tion will  be  moderate  in  first  cost.  The  problem  of 
high-speed  electric  service,  therefore,  is  a  compara- 
tively simple  one,  provided  the  alignment  is  free 
from  sharp  curves  and  the  stops  are  very  infrequent, 
and  such  a  service  can  be  operated  at  a  less  cost 
and  will  attract  more  traffic  than  the  competing 
steam  line,  with  its  antiquated  method  of  operating 
with  steam   locomotives. 

Suburban  roads,  however,  that  pick  up  their  load 
at  frequent  intervals  along  the  route  and  still  have 
lo  compete  with  parallel  steam  lines,  present  prob- 
lems much  more  difficult  to  solve  from  an  economic 
standpoint.  It  is  the  custom  of  such  roads  to  es- 
stablish  stopping  points,  say,  one  mile  or  less  apart, 
and  stop  at  these  points  only  on  signal.  During  cer- 
,tain  portions  of  the  day.  however,  cars  will  be  obliged 
to  stop  at  nearly  all  these  stations,  and  will  either 
.fall  behind  their  schedule  at  such  times  or  will  have 
too  much  leeway  during  the  remainder  of  the  day 
when  stops  are  much  less  frequent.  Moreover, 
owing  to  the  considerable  city  running  at  necessarily 

I.  K  paper  presented  at  the  annual  convention  of  the  American 
Institute  of  Electrical  Engineers.  Niagar.i  Falls.  N.  Y.,  June  30. 
1003.  Mr.  Arin<itrone  is  an  electrical  enRineer  on  the  staff  of  the 
General  Electric  Company. 


slow  speeds,  these  suburban  roads  must  make  as 
good  time  as  possible  on  the  suburban  route  in 
order  to  bring  the  passengers  from  the  more  distant 
points  within  a  reasonable  time,  including  city  run- 
ning. In  fact,  such  roads  when  paralleling  steam 
lines  operating  on  private  right-of-way  through  the 
city,  and,  moreover,  giving  excellent  service  morn- 
ing and  night  to  commuters,  are  compelled  to  face 
very  serious  engineering  and  economic  problems,  due 
to  the  tremendous  amount  of  generating  apparatus, 
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FIG.   2.       HIGH-SPEED    ELECTRIC-RAILWAY    PROBLEMS. 

line  copper  and  motive  power  required  to  give  equally 
good   service. 

A  suburban  road  will  develop  a  considerable 
amount  of  traffic,  due  to  its  frequent  service,  but 
there  comes  a  time  when  such  roads  will  extend 
beyond  the  zone  of  half-hour  runs  into  the  city 
and  try  to  reach  the  outlying  districts  hitherto  be- 
longing exclusively  to  the  steam  lines.  The  frequent 
service  will  always  be  a  valuable  asset  and  one  that 
cannot  be  duplicated  with  the  steam  locomotive, 
except  at  higher  cost  of  operation,  but  if  it  takes 
considerably  longer  to  reach  the  city  by  means  of 
the  electric  line  than  by  the  steam  road  with  its 
better  facilities  for  high  speed,  the  electric  line  will 
fail  to  obtain  the  proportion  of  suburban  business 
to  which  it  has  been  accustomed  in  its  more  limited 
scope.  In  other  words,  it  fails  in  its  purpose,  due 
to  the  frequent  stops  to  which  its  previous  popular- 
ity was  due. 

In  considering  the  proper  speed  at  which  to  operate 
a  new  electric  line,  it  is  necessary,  therefore,  to  go 
very  carefully  into  local  details  and  especially  can- 
vass the  competition  with  existing  steam  lines,  not 
only  when  operated  in  their  present  form,  but  also 
consider  the  possibility  of  their  adopting  electricity 
as  a  motive  power. 

In   considering   the    possible   speeds    of   a    car   or 
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FIG.    3.       HIGH-SPEED    ELECTRIC-RAILWAY    PROBLEMS. 

train  of  cars,  the  investigator  is  met  with  the  neces- 
sity of  obtaining  some  accurate  data  on  the  question 
of  car  and  train  friction.  The  greater  part  of  the 
data  now  existing  on  this  subject  has  been  obtained 
with  trains  hauled  by  steam  locomotives.  Many  of 
these  results  were  obtained  by  draw-bar  pull,  and 
hence  neglected  the  wind  friction  of  the  locomotive, 
and  those  taken  by  indicator  diagrams  are  open  to 
the  objection  that  the  steam  locomotive  is  not  square 
ended  like  a  car,  and  wind-friction  results  so  ob- 
tained are  not  applicable  to  the  operation  of  the 
train  electrically  without  locomotive.  Moreover,,  all 
these  results  were  obtained  with  more  than  a  single 
car  in  the  train,  and  do  not  apply  to  suburban  elec- 
trical operation,  which  almost  universally  uses  sin- 
gle-car trains.  Tests  are  being  made  from  time  to 
lime  with  electrically  operated  trains,  and,  due  to  the 
refinement  of  the  carefully  calibrated  voltmeter  and 


ammeter,  it  is  possible  to  obtain  wind-friction  values 
at  various  speeds  and  with  different  number  of  cars 
in  a  train  with  greater  accuracy  than  in  the  previous 
steam  tests.  These  results  are  not  at  all  complete, 
and  the  only  attempt  known  to  the  writer  to  obtain 
friction  values  with  different  number  of  cars  was 
made  by  Mr.  W.  J.  Davis,  Jr.,  through  the  courtesy 
of  the  International  Railway  Company  on  its  Buf- 
falo and  Lockport  line  in  March,  1900.  Using  these 
tests  as  a  basis,  the  writer  has  drawn  up  three  fric- 
tion curves  in  Fig.  i,  designating  them  (A)  (B) 
and    (C). 

The  (C)  curve  will  hold  approximately  for  single- 
car  operation  where  the  car  weighs  in  the  vicinity 
of  40  tons.  The  ( B )  curve  applies  to  the  operation 
of  two  such  cars  in  a  train  and  the  (A)  curve  to 
a  train  of  such  cars,  say  eight  or  more  in  a  train. 
These  curves  are  not  published  with  the  idea  that 
they  are  correct ;  in  fact,  the  speeds  at  which  they 
were  obtained  do  not  exceed  60  miles  per  hour,  and 
hence  extension  beyond  this  speed  is  based  upon  a 
formula  which  will  follow  curve  shape  up  to  60 
miles  per  hour.  As  the  results  obtained  by  using 
them  are  not  dependent  upon  their  numerical  values, 
intermediate  points  being  easily  interpolated,  it  is 
not  of  prime  importance  that  the  three  friction 
curves  given  represent  accurately  the  conditions  as 
set  forth.  In  fact,  with  the  different  shaped  cars 
now  in  use  and  the  different  cross-section  of  cars 
having  the  same  weight,  etc.,  it  is  hardly  possible 
to  make  one  friction  curve  which  would  apply  ac- 
curately to  all  cases.  It  is  probable,  however,  that 
the  curves  given  have  the  general  shape  and  the 
numerical  values  applying  to  average  conditions. 
The  friction  curves  have  been  extended  to  maxi- 
mum speeds  approaching  90  miles  per  hour,  in  order 


y 

■- 

/ 

j^ 

' 

190    90 
170    85 
160    80 

160    75 
140    70 
130     65 

120"^!  ao 
iia|  55 

100^  50 
93|45 
ea     40 
70      35 
60      30 

/ 

f 

y 

/■ 

NER 

1Y.7 

,M,P 

H. 

/ 

/ 

/ 

^ 

1 

/ 

^ 

/' 

O.M 

'.H. 

• 

\ 

/ 

/ 

^ 

\ 

/ 

^ 

V 

^ 

^ 

)k 

<^ 

^46,M,P,H, 

\\ 

/' 

/ 

\ 

\ 

)^ 

. 

K 

\ 

\ 

^ 

y 

\ 

S  J 

!5^ 

^^ 

—- 



30. M 

P.H. 

\ 

^ 

>< 

5J 

=> 

^ 

~- 

—. 

f~-~ 

^ 

a^^ 

SCHi 

DULE.SPEED 

' 

' — 

:=: 

_ 

FIG.   4.       HIGH-SPEED    ELECTRIC-RAILWAY    PROBLEMS.  ; 

that  questions  of  motor  capacity,  train  energy,  pos- 
sible schedule  speeds,  etc.,  can  be  followed  up  to 
maximum  speeds  equal  to  or  better  than  those  in 
vogue  on  the  present  steam  roads.  As  will  be 
pointed  out  later  in  this  paper,  the  consideration  of 
the  proper  method  of  operating  a  railway  service 
at  these  high  maximum  speeds  leads  to  very  inter- 
esting results  as  determining  the  size  of  trains  and 
frequency  of  service  to  be  adopted. 

With  the  friction  curves  in  Fig.  i  as  a  basis,  the 
curves  in  Figs.  2,  3  and  4  have  been  calculated, 
showing  the  possible  schedule  speeds  and  energy  con- 
sumption required  for  these  speeds  up  to  and  includ- 
ing 75  miles  per  hour  maximum.  The  method  used  in 
making  up  these  curves  is  similar  to  that  pointed  out 
in  a  paper  entitled  "A  Study  of  the  Heating  of  Rail- 
way Motors,"  presented  by  the  writer  at  the  annual 
meeting  of  the  Institute  in  1902.  As  indicated  in  that 
paper,  the  rate  of  acceleration  and  rate  of  braking 
do  not  have  a  marked  effect  on  the  energy  consump- 
tion or  possible  schedule  speeds  for  these  compara- 
tively high-speed  roads.  The  shape  of  the  motor 
characteristic  also  is  not  a  determining  feature  and 
can  be  neglected  without  producing  a  possible 
error  of  more  than  a  few  per  cent.  The  controlling 
factor  in  all  of  these  curves  is  the  friction  curve, 
which  includes  track,  rolling,  journal  and  wind  fric- 
tion. 

The  constants  assumed  in  calculating  the  above 
curves  are  those  pertaining  to  average  high-speed 
suburban   work  as   follows : 

Gross  acceleraiing  ra-f 120  lbs.  per  Ion 

Braking  effort  (averaec I 120  lbs.  per  ton 

Duration  ot  stop        15  seconds  each 

Track  assumed  to  bn  perfe   ilv  »f  r.iii..t  -nd  l^vpl. 

In  the  above  curves,  due  consideration  is  given 
to  all  the  losses  occurring  during  acceleration  with 
the  standard  series-parallel  controller  and  direct- 
current  motors.  If  the  curves  are  to  be  used  for 
alternating-current  motors,  allowance  must  he  made 
for  the  difference  in  accelerating  efficiency  of  the 
two  types  of  motors  and  their  methods  of  control. 
The  inertia  of  the  rotating  parts  of  the  equipment 
generally  amounts  to  five  per  cent.,  and  this  value  is 
taken  throughout,  being  perhaps  a  little  high  for  the 
higher  speeds  and  low  for  the  lower  speeds.  The 
speed  curve  of  a  standard  125-horsepower  motor 
is  used  throughoul.  The  energj'  curves  given  are 
somewhat  affected  by  the  amount  of  coasting  done, 
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although  this  is  not  so  determining  a  factor  in  this 
liigh-speed  work  as  it  is  in  slow-speed  rapid-transit 
accelerating  problems.  In  order  that  the  energ\' 
curves  should  be  conservative,  they  are  plotted  with 
only  10  seconds  of  coasting  permitted,  and  therefore 
the  schedule  speeds  given  are  nearly  the  maximum 
possible,  and  the  energy  curves  given  are  also  prac- 
tically the  maximum  possible  with  the  maximum 
speeds  assumed.  Should  power  be  shut  off  earlier 
and  more  coasting  permitted,  the  energy  consump- 
tion would  have  been  decreased,  and  the  schedule 
speeds  decreased  somewhat  also,  especially  with  the 
more   frequent   stops   per   mile. 

An  inspection  of  these  three  sets  of  curves  will 
bring  out  the  very  great  effect  of  the  wind  friction 
when  using  trains  of  one  or  two  cars  at  very  high 
speeds :  in  fact,  at  75  miles  per  hour  maximum  speed 
the  operation  of  single-car  trains  becomes  imprac- 
ticable with  light  40-ton  cars  of  standard  construe-, 
tion,  and  even  at  60  miles  per  hour,  is  questionable. 
To  quote  from  the  curves,  it  requires  an  energy  con- 
sumption of  47  watt-hours  per  ton-mile  for  a  train 
of  several  cars,  as  against  137  watt-hours  per  ton- 
mile  for  a  single  car  operating  at  75  miles  per  hour 
without  stops :  that  is.  a  single-car  operation  would 
demand  3.7  times  the  energy'  per  ton  that  would  be 
required  for  the  operation  oit  a  train  of  many  similar 
cars.  Even  a  two-car  train  will  require  but  92 
watt-hours  per  ton-mile,  or  only  (37  ner  cent,  of  the 
cncrg\'  required  per  ton  for  single-car  operation. 
As  these  values  are  for  constant-speed  running. 
while  more  or  less  frequent  stops  would  obtain,  a 
comparison  at,  say,  one  stop  in  four  miles,  would 
be  nearer  the  actual  results  in  practice.  Here  a 
single  car  requires  157  watt-hours  per  ton-mile,  a 
two-car  train  requires  120  and  a  train  of  several  cars 
79  watt-hours  per  ton-mile.  The  results  would  indi- 
cate that  in  a  class  of  service  calling  for  very  high 
maximum  speeds,  the  tendency  of  electric  roads  will 
be  to  follow  steam-railroad  practice  and  operate 
trains  of  several  cars  at  more  infrequent  intervals 
rather  than  follow  present  practice  of  suburban  elec- 
tric roads,  and  run  single  cars  at  frequent  intervals. 
It  will  be  a  question  for  local  consideration  whether 
sufficient  additional  traffic  would  be  gained  by  the 
operation  of  single  cars.  say.  on  half-hour  headway. 
or  trains  of  two  or  three  cars  on  one-hour  headway 
or  more,  the  latter  requiring  but  60  or  70  per  cent. 
of  the  power  per  ton  moved,  and  also  effect  a  con- 
siderable savin.g  in  train-crew  expenses.  As  the 
maximum  speed  of  the  service  is  reduced  the  dif- 
ference in  energ\'  consumption  between  single  cars 
and  trains  of  cars  is  also  reduced,  and  at  .w  miles 
per  hour  a  single  car  will  require  but  slightly  more 
energj'  per  ton  than  a  train  when  operated  at  the 
frequent   stops  characteristic  of  low-speed   service 

.\nother  ver\^  interesting  feature  which  is  well 
known,  but  perhaps  not  fully  appreciated,  is  brought 
out  by  the  curves  of  schedule  speeds  possible  for 
different  maximum  speeds.  Thus,  with  one  ston  in 
eieht  miles  it  is  possible  to  make  a  schedule  of  6t 
miles  per  hour,  with  maximum  speed  of  75  miles 
ner  hour,  and  a  schedule  of  28  miles  per  hour  with 
maximum  speed  of  30  miles  per  hour.  If  stops  be 
increased  so  that  they  average  one  per  mile,  however. 
the  schedule  soeed  nossible  with  a  maximum  speed  of 
7^  miles  per  hour  is  dropped  to  29  miles  ner  hour, 
while  the  .30  miles  per  hour  maximum  sneed  permits 
of  a  schedule  soeed  of  22  miles  uer  hour.  Thus 
while  30  miles  is  but  40  per  cent,  of  the  higher 
maximum  speed,  it  permits  a  schedule  at  one  ston 
per  mile  of  76  per  cent,  of  that  possible  with  7.S 
miles  per  hour  maximum  speed.  The  fallacy  of  using 
high-speed  equipments  for  frequent  stops  is  forcibly 
brought  out  by  referring  to  the  energy  curves  in 
Figs.  2.  3  and  4.  With  one  stoo  per  mile,  it  requires 
200  w-att-hours  per  ton-mile  with  7S-mile  maximum- 
speed  equipment,  and  the  30  miles  maximum-speed 
equipment  can  obtain  76  per  cent,  of  the  same 
schedule  with  an  expenditure  of  only  28.5  per  cent. 
of  the  energy.  The  two  values  taken  for  the  maxi- 
mum speed  are  the  extreme,  but  serve  the  purnose 
of  bringing  out  the  tremendous  price  naid  for  high- 
.schedule  speeds  at  freouent  stops.  The  conditions 
of  acceleration  and  braking  are  the  same  in  both 
these  equipments,  while  if  hicher  schedule  sneeds 
were  required  with.  say.  one  stoo  oer  mile,  a  higher 
rate  of  acceleration  and.  if  nractic^I.  a  higher  rate 
rrf  braking  would  be  adopted.  The  difference  in 
"uergv  values  would  be  considerably  reduced  thereby, 
but  neither  the  average  rate  of  acceleration  nor  the 
braking  could  be  verv  largely  increased  without  in- 
curring the  possihilitv  of  discomfort  to  passengers. 
\To  he  concluded.'] 


Electrical  Contractors  and  Union  Work- 
men. 

.-\n  important  decision  has  been  made  by  the  Dis- 
trict Court  in  Minneapolis  in  the  case  of  the  elec- 
trical contractors  against  the  local  Electrical  Work- 
ers' Union.  Jud.ge  Cray  has  enioined  the  union, 
after  a  hearing  of  the  case  and  exhaustive  argument, 
against  conspiring  to  injure  the  contractors'  business; 
interfering  with  the  contractors'  business  bv  threats 
directed  against  customers  or  prospective  customers; 
notifying  customers  that  contractors  are  "unfair;" 
going  on  premises  where  contractors  are  employed, 
to  interfere  with  their  business :  or  ordering  union 
men  to  quit  work  on  premises  by  reason  of  the  fact 
that  certain  contractors  may  be  employed  thereon. 
This  order  is  directed  against  the  local  union  and  in 
favor  of   six   electrical   contractors. 


WESTEiiN     ELECTRICIAN 

Halsey  Direct-current  Meter. 

.■\n  integrating  meter  which  shall  be  substantial 
and  accurate  throughout  its  entire  range  has  been 
iiiuch  sought  for  use  in  direct-current  systems. 
The  Halsey  integrating  meter,  manufactured  by  Ed- 
ward S.  Halsey,  Chicago,  seems  to  go  a  long  way 
toward  fulfilling  these  requirements.  Fig.  i  show's 
I  he  meter  ready  for  mounting. 

The  meter  consists  of  a  unipolar  motor  with  fric- 
lionless  mercury  connection  to  the  armature  disk, 
which  drives  the  counting  mechanism.  A  solid 
amalgamated  copper  disk  armature  (shown  with 
cover  of  mercury  receptacle  and  frame  in  Fig.  3) 
rotates  in  a  chamber  filled  with  mercury,  and  drives 
a  recording  mechanism  by  a  worm  on  the  armature 
shaft.  The  top  portion  of  the  mercury  chamber  is 
molded  of  insulatin,g  material,  with  a  soft-iron  pole- 
piece  and  copper  electrodes  passing  down  through 
it  to  the  mercury  bath,  as  is  shown  in  Fig.  3.  The 
bottom  portion  of  the  chamber  is  a  disk-like  iron 
casting,  shown  with  the  permanent  magnet  in  Fig. 
2.  Connections  from  the  outside  are  made  to  the 
cooper   electrodes. 

As  will  be  seen,  most  of  the  current  will  pass 
through  the  copper  disk,  which  is  hung  so  as  to 
revolve  in  a  plane  parallel  to  the  plane  of  the  magnet 
face.  The  magnet  being  permanent,  the  current  pass- 
ing through  the  disk  will  cause  each  element  of  the 
disk  to  act  in  the  same  manner  as  an  armature 
conductor  carrying  current,  and  a  torque  will  there- 
fore be  produced  in  the  disk,  due  to  the  presence 
of  the  concentrated  magnetic  field.  This  torque  will 
be  in  direct  proportion  to  the  current,  because  of 
the  Foucault  currents  set  up,  which  -act  as  a  check. 

Since  copper  has  a  specific  gravity  less  than  that 
cf  mercury,  it  tends  to  float,  and  to  absolutely  com- 
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Improved    Terminal    for    Copper-tipped 
Fuse  Links. 

The  Chicago  Fuse  Wire  and  Manufacturing  Com- 
pany of  Chicago,  New  York  and  Buffalo  has  recently 
been  granted  a  patent.  No.  730,906,  covering  an  im- 
proved terminal  for  copper-tipped  fuse  links.  One 
form  of  this  device  is  shown  in  the  illustration  here- 
with, this  fuse  being  specially  adapted  for  use  in 
main  cut-outs  and  for  dynamo  fuses.  The  manu- 
facturer asserts   as  special  advantages  a  strong  and 


FUSE-LINK    TERMINAL. 

reliable  connection  between  the  fuse  and  terminal, 
as  the  contact  surface  is  twice  as  great  as  in  the 
ordinary  style  of  construction.  Another  prominent 
point  is  the  enhanced  appearance  of  the  completed 
fuse.  It  is  also  very  compact.  The  Chicago  Fuse 
Wire  and  Manufacturing  Company  has  been  using 
this  style  of  connection  for  some  time,  principally 
in  connection  with  the  larger  sizes  of  fuses  which 
are   made   from  strip. 


Dry  Battery  Fan  Motor. 

The  increasing  demand  for  electric  fans  has  made 
development  in  this  line  correspondingly  rapid.  The 
ci;t  herewith  illustrates  the  new  fan  outfit  placed  on 


Meter  Complete. 


Fig.  2.     Frame  and  Merctiiy  Cup. 
HALSEY    DIRECT-CURRENT    METER. 


FloattDf;  Disk  Armature  and 
Electrodes. 


pensite  for  the  excess  buoyancy,  a  small  circular 
weight  is  fixed  around  the  shaft,  which  extends  up 
10  the  recording  mechanism.  (See  Fig.  3.)  It  will  be 
noted  that  thus  floating  the  disk  does  away  almost 
entirely  with  friction,  which  makes  the  instrument 
longer-lived  and,  it  is  said,  more  accurate  than  if 
jewel  bearin.gs  are  used. 

It  is  an  interesting  fact  that  shunting  or/ reducing 
the  lines  of  force  of  the  field  does  not  affect  the 
speed  of  revolution  to  any  extent,  as  the  same  field 
produces  both  the  torque  and  the  Foucault  brake 
for  the  meter. 

These  meters  are  calibrated  to  read  directly  in 
watt-hours  for  constant-potential  circuits  from  too 
to  240  volts,  and  as  ampere-hour  meters  for  series 
arc  lights  and  storage  batteries,  showing  the  exact 
number  of  ampere-hours  charged  or  retained  at  any 
time,  also  for  Soo-volt  oower  or  railway  circuits. 
All  sizes  are  direct-reading,  making  the  use  of  a 
multiplier   unnecessary. 

The  testing  constant,  that  is.  the  number  of  sec- 
onds of  time  per  ampere-revolution,  is  stamped  on 
the  bottom  of  each  meter,  and  can  be  used  in  the 
following  formula; 


the  market  by  the  Ewing-Merkle  Electric  Company 
of  St.  Louis.  The  fan  is  operated  by  a  primary- 
battery  motor  with  six  dry  cells  and  will  run  for 
200  hours,  it  is  said,  without  renewing.  The  special 
advantages  claimed  are  that  the  fan  is  noiseless  and 
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It  is  said  that  these  meters  are  so  sensitive  that 
a  T2^/;-amneremetcr  will  register  on  less  than  one- 
tenth  of  an  amoere  and  be  correct  at  all  points  from 
one-half  ampere  to  full  load. 


Traffic  on  Chicaero    Elevated    Railways 

The  trafiic  on  all  the  elevated  roads  of  Chicago 
for  the  month  of  lune  shows  an  increase  over  pre- 
vious records  for  the  same  month.  The  South  Side 
system,  which  has  shown  a  steady  growth  for  some 
time,  has  made  the  best  gain,  having  carried  a 
dailv  average  of  85,262  oassengers  during  the  month 
of  June  as  against  76.449  for  the  corresponding 
month  last  year,  a  gain  of  11.53  per  cent.  The 
Metropolitan  V^est  Side  company  shows  an  increase 
of  Q.70  per  cent.,  the  figures  of  daily  average  traffic 
being  for  Tune.  1903.  111,613.  and  for  June,  1902, 
101,734.  The  Northwestern  (North  Side)  carried, 
oil  an  average.  66.571  oassengers  dailv  during  June 
this  year  and  60813  last  year,  a  gain  of  9.47  per 
rent.  The  Lake  .Street  i-levated  reports  having  car- 
ried a  dpily  average  of  44,875  passengers  during 
the  month — a  gain  of  5.12  per  cent.,  compared 
with  June,   1902. 


DRY-BATTERY    FAN    MOTOR. 

that,  as  the  batteries  can  be  placed  anywhere  in  the 
house,  the  outfit  can  be  moved  from  place  to  place 
at  will,  and  it  is  always  ready  for  use.  It  is  also  as- 
serted that  the  actual  cost  of  running  per  hour  is 
much  less  than  when  used  wuth  purchased  current. 
The  fan  of  this  particular  design  is  7%  inches  in 
diameter  and  is  equally  adapted  for  use  at  home  or 
in  the  office. 
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London  Letter. 

London,  June  23. — A  good  deal  of  interest  has 
been  manifested  during  the  present  parlianfientary 
session  in  the  question  of  the  level  crossing  of  ordi- 
nary steam  railways  by  electric  tramwavs.  fhe  tend- 
ency in  this  country  nowadays  is  to  abolish  level 
crossings  of  any  kind,  whether  for  pedestrian  or 
vehicular  traffic.  A  number  of  applications  for  new 
electric  tramways  in  the  provinces  have  resuscitated 
tlie  much-argued  question  by  going  back  to  the  old 
methods  and  proposing  such  level  crossings.  The 
railway  companies  vigorously  oppose  these  propo- 
sitions and  make  much  of  the  accidents  to  electric- 
tramways  which  have  occurred  on  a  few  occasions 
in  America,  in  connection  with  similar  level  cross- 
ings. No  authoritative  opinion  has  yet  been  given 
on  the  matter,  the  parliamentary  committees  consid- 
ering the  bills  usually  prescribing  tliat  the  Board  of 
Tiade  shall  determine  the  manner  in  which  the 
tramway  shall  cross  the  railway.  This  simply  re- 
solves itself  into  the  question  as  to  whether  a  sub- 
way or  bridge  shall  be  built,  as  the  Board  of  Trade 
is  notoriously  antagonistic  to  level  crossings. 

The  Marylebone  (London)  Borough  Council  is  still 
in  a  dilemma  as  to  how  it  shall  pay  the  Metropolitan 
Electric  Supply  Company  for  the  portion  of  that 
company's  undertaking  which  it  recently  purchased 
by  arbitration.  It  will  be  remembered  that  the  price 
determined  by  the  arbitrator  was  much  higher  than 
was  anticipated,  and  the  London  County  Council, 
which  usually  loans  the  necessary  funds  to  local 
authorities  in  London  for  such  purposes,  states  defi- 
nitely that  it  has  no  powers  to  make  a  loan  under 
the  special  circumstances  of  the  case.  The  diljiculty 
could  be  surmounted  by  the  local  authority  issuing 
a  municipal  loan,  but  the  rate  of  interest  would  be 
somewhat  higher.    . 

A  start  has  just  been  made  with  the  conversion 
to  electric  traction  of  the  horse  tramways  running 
from  the  city  to  the  north  of  London.  Unlike  those 
on  the  south,  these  lines  are  in  the  hands  of  a  com- 
pany, the  lease  being  granted  by  the  London  County 
Council.  The  system  in  the  north  is  a  much  more 
extensive  one  than  that  on  the  other  side  of  the 
Thames,  and  a  mixture  of  conduit  and  trolley  has 
been  decided  upon. 

The  opening  to  the  public  of  the  portion  of  the 
District  Railway  which  has  been  experimentally 
equipped  for  electric  traction  with  a  view  to  evolving 
a  definite  system  for  the  Inner  Circle  (recently  de- 
scribed in  these  notes)  was  to  have  been  accom- 
plished two  days  ago,  but  the  heavy  floods  to  which 
London  has  been  subjected  during  the  last  fortnight 
has  caused  some  slipping  of  the  track.  The  open- 
ing has,  therefore,  been  postponed. 

The  members  of  the  International  Telegraph  Con- 
ference, concerning  the  business  sittings  of  which 
nothing  has  been  made  known  beyond  one  press 
statement  concerning  the  opening  day's  proceedings, 
must  be  getting  somewhat  tired  of  the  continuous 
round  of  festivities  which  is  being  served  up  to  them. 
The  numerous  visits  to  engineering  works  will,  with- 
out doubt,  prove  interesting  enough,  but  the  suc- 
cession of  dinners  and  concerts  seems  somewhat  ap- 
palling. 

The  engineering  conference  promoted  by  the  In- 
stitution of  Civil  Engineers  in  London,  was  held 
during  three  days  last  week.  There  were  a  number 
of  subjects  of  electrical  interest  discuss_ed,  but,  prob- 
ably by  reason  of  the  fact  that  only  one  hour  was 
allowed  for  the  reading  of  each  paper  as  well  as 
the  discussion  of  it,  the  quantity  of  new  information 
forthcoming  was  not  very  great.  Space  telegraphy, 
internal-combustion  engines  for  driving  dynamos, 
electric  traction  and  single-phase  alternating  cur- 
rents were  among  the  matters  discussed.  W. 


New  York  Notes. 


New  York,  July  3. — Traffic  on  the  Brooklyn  Rapid 
Transit  Company's  lines,  according  to  officials  of  the 
company,  on  Sunday,  June  30th,  broke  all  records 
for  a  single  day's  business.  Fully  1,500,000  pas- 
sengers, it  was  said,  were  carried  on  the  cars,  these 
figures  exceeding  by  250,000  those  of  the  previous 
busiest  day  in  the  company's  history.  The  record- 
breaking  rush  of  travel  was  accounted  for  by  the 
fact  that  the  day  was  the  first  fair  Sunday  of  the 
summer  season,  and  everybody  wanted  to  take  ad- 
vantage of  it.  It  is  reported  that  the  company  will 
spend  at  once  $14,000,000  to  improve  its  facilities. 
President  Winter  said  that  while  improvements 
were  contemplated  the  plans  were  not  as  yet  defi- 
nitely  decided    upon. 

Three  shops  of  the  Manhattan  Railway  Company 
were  totally  destroyed,  with  their  contents,  by  a 
fire  on  July  3d.  According  to  an  official  of  the 
company  the  damage  is  about  ,$150,000,  the  principal 
loss  being  15  motor  cars  valued  by  the  company 
at  $6,000  apiece,  and  20  passenger  cars,  all  of  which 
were  a  total  loss. 

An  invention  by  which  one's  handwriting  may  be 
transmitted  by  electricity  is  on  exhibition  at  the 
office  of  J.  B.  Crosljy,  52  Broadway.  It  is  the  in- 
vention of  Karl  Gruhn  of  Dresden,  Germany,  and 
is  called  the  telechirograph.  It  greatly  resembles  the 
telautograph,  and  differs  from  it  only  in  that  the 
power  required  for  this  instrument  is  much  less 
than  that  needed  for  others  doing  the  same  thing. 
This  machine  also  does  not  require  the  services  of 
an  operator  wielding  a  stencil  at  the  receiving  end. 


The  inventor  says  that  his  scheme  has  been  tried 
between  Dresden  and  Berlin  and  gave  complete 
satisfaction.  Mr.  Gruhn  says  in  a  few  days  he 
will  have  two  machines  working  over  a  wire  500 
miles  long.  It  is  asserted  that  one  can  write  and 
talk   simultaneously   over   one    circuit. 

Charles  Anderson,  an  expert  electrician  employed 
by  the  Interurban  Street  Railway  Company,  was 
probably  fatally  burned  in  a  peculiar  manner.  The 
plow  of  one  of  the  cars  became  wedged  in  a  switch 
slot  and  could  not  be  moved.  The  emergency  wagon 
brought  Anderson  to  the  scene.  With  a  chisel  and 
hammer  he  was  cutting  the  plow  from  the  rail, 
working  through  an  opening  in  the  floor  of  the  car. 
While  thus  at  work  the  chisel  slipped  from  his 
hand,  falling  in  such  a  manner  as  to  form  a  short- 
circuit,  the  resulting  flame  burning  him  so  severely 
that   his    recovery   is   doubtful. 

Work  on  the  new  terminal  of  the  New  York  Cen- 
tral Railroad  Company  is  to  begin  this  month. 
When  the  old  buildings  have  been  removed  and  the 
sewer,  gas  and  water  mains  have  been  replaced  the 
real  work  will  begin.  Two  large  power  plants  will 
be  built  and  the  electrical  power  for  switching  pur- 
poses will  be  largely  transmitted  by  the  third-rail 
system,  although  the  overhead  trolley  in  a  some- 
what  new    form   will  be  used. 

The  escalator  at  the  Twenty-third  Street  station  of 
the  Sixth  .\venue  Elevated  Railroad,  which  has  been 
shut  down  recently,  has  now  resumed  regular  op- 
eration. Some  time  ago  the  motor  drivin.g  the  es- 
calator was  connected  to  take  current  from  the  third 
rail.  It  was  found,  however,  that  the  voltage  fluc- 
tuates over  a  considerably  wider  range  than  had  been 
anticipated,  and  the  shutdown  was  necessary  in  order 
that  alterations  might  be  m.ade  in  the  motor  to  se- 
cure better  speed  regulation.  During  the  interval 
that  the  electrical  changes  were  in  progress  the  re- 
ceipts of  the  station  showed  a  marked  falling  ofl^. 

.The  Orange  and  Passaic  Valley  Railroad  of 
Orange,  N.  J.,  has  a  novel  and  convenient  emer- 
gency car  which  is  often  brought  into  service  on  its 
lines.  The  frame  is  of  seasoned  white  oak  and 
strongly  built.  On  the  roof  is  a  tower  four  feet 
square,  which  is  raised  by  a  windlass  from  the 
outside  of  the  c.r.  Directly  under  the  tower  plat- 
form are  small  boxes  containing  extra  ears,  solder, 
acid  and  other  U'aterials  most  frequently  used  in 
emergencies.  The  sa  id  boxes,  which  are  at  each 
end  of  the  car,  a.  of  the  Brill  type  and  have  hop- 
pers 20  by  20  by  .32  inches  in  dimension,  all  to- 
gether holdhig  42  pails  of  sand.  The  flow  of  sand 
can  be  regulated  according  to  the  speed  of  the  car. 
One  of  the  most  ingenious  features  of  the  car  is 
the  provision  made  foi  stringing  a  live  trolley  wire. 
For  this  purpose  the  reel  of  trolley  wire  is  mounted 
on  a  frame  and  the  free  end  is  passed  through  the 
roof  over  two  guide  wheels  which  are  electrically 
connected  through  a  cut-out  switch  to  the  controller. 
The  wire  to  be  strong  can  then  be  attached  to  the 
live  overhead  system  and  can  be  connected  to  the 
span  wires  as  the  car  reaches  them,  by  men  on  the 
roof,  while  the  car  receives  power  from  new  wire 
through  the  roof  connection.  A  feature  of  the 
emergency  car  is  its  compactness  and  the  method 
by  which  all  needed  parts  have  been  stowed  away 
to  take  up  the  least  amount  of  room.  O. 


New  England  News. 

Boston,  July  3. — Penal  Institutions  Commissioner 
Martin  of  Boston  has  awarded  the  contract  for  a 
complete  electric-lighting  system  in  the  new  building 
for  the  Deer  Island  House  of  Correction  to  Edwin 
C.  Lewis  at  $23,336. 

The  new  electric-wire  department  building  in  Wal- 
tham,  Mass.,  has  been  completed.  It  is  two  stories 
high.  The  first  floor  will  contain  the  wire  and  fire 
departments'  apparatus  and  nine  stalls  for  horses. 
The  second  floor  will  contain  the  battery,  instru- 
ment and  storerooms,  three  bedrooms,  a  bathroom 
and  a  hay  loft.  The  police  department  will  occupy 
a  portion  of  the  building. 

The  Omaha  Electric  Light  and  Power  Company 
has  filed  its  certificate  of  organization  with  the  Maine 
secretary  of  state.  It  was  organized  at  Portland, 
Maine,  and  has  a  capital  of  $3,500,000,  $500  paid  in. 
Ernest  L.  Carr  of  Boston  is  president,  and  Charles 
H.  Tolman  of  Portland,  Maine,  is  treasurer. 

The  McKenney  and  Waterbury  Company,  organ- 
ized at  Augusta,  Maine,  has  filed  its  certificate  of 
organization  with  the  Maine  secretary  of  state.  Its 
capital  is  $300,000,  $900  paid  in.  William  A.  Mc- 
Kenney of  Brookline  is  president  and  Frank  S. 
Waterbury  of  Brookline  is  treasurer.  The  company 
has  purchased  the  business  of  McKenney  &  Water- 
bury of  Boston. 

The  Llnion  Street  Railway  Company  and  the  Dart- 
mouth and  Westport  Street  Railway  Company  have 
petitioned  the  Massachusetts  railroad  commissioners 
for  approval  of  the  sale  of  the  latter  to  the  former. 

The  Massachusetts  railroad  commissioners  having 
granted  the  necessary  certificate,  the  Boston  and 
Worcester  Street  Railway  Company  has  begun  run- 
ning through  cars  between  Boston  and  Worcester. 
The  first  car  over  the  road  carried  the  railroad  com- 
missioners and  the  company's  officials  from  Boston 
to  Worcester  in  4%  hours,  there  being  no  attempt 
to  make  quick  time. 

The  Massachusetts  gas  and  electric-light  commis- 
sioners have  authorized  the  issue  of  additional  stock 
amounting  to  $175,000,  by  the  Suburban  Gas  and 
Electric  (Company,  the  proceeds  to  be  used  in  paying 


floating  indebtedness  and  for  additions  to  the  com- 
pany's plant. 

The  recent  Connecticut  Legislature  passed  51  spe- 
cial electric-railway  resolutions  and  four  general 
statutes   affecting   electric-railway   companies. 

The  Coulson-McDonnell  Electrical  Company  of 
Lawrence,  Mass.,  has  filed  its  certificate  of  incor- 
poration with  the  Massachusetts  secretary  of  state. 
It  has  a  capital  of  $5,000.  Samuel  Coulson  is  presi- 
dent, and  H.  E.  McDonnell  is  treasurer. 

The  General  Electric  Company  has  leased  a  large 
suite  of  offices  on  the  seventh  floor  of  the  India 
Building,  at  State  Street  and  Merchants'  Row,  Bos- 
ton. 

The  New  London  (Conn.)  Gas  and  Electric  Com- 
pany is  practically  quadrupling  the  capacity  of  its 
plant.  It  has  recently  been  authorized  to  issue  bonds 
amounting  to  $450,000,  the  proceeds  to  be  used  for 
enlarging  the  plant. 

The  Trumbull  Electric  Manufacturing  Company  is 
enlarging  its  Plainville  (Conn.)  plant  by  which  it 
will   nearly   double   its  floor  space. 

The  Newton  Street  Railway  Company  has  peti- 
tioned for  authority  to  increase  its  capital  stock  to 
the  amount  of  $185,000. 

The  Manila  Electric  Railroad  and  Lighting  Cor- 
poration of  Hartford,  Conn.,  has  filed  its  certificate 
of  incorporation  with  the  Connecticut  secretary  of 
state.  Its  capital  is  $6,000,000  and  the  incorporators 
are  Arthur  L.  Shipman,  Charles  W.  Gross  and 
Charles  A.  Goodwin.  The  company  proposes  to  ac- 
quire, build,  equip,  lease,  and  operate  street  rail- 
roads, lighting,  power  and  ice  plants,  ferryboats  and 
vessels  in  the  city  of  Manila,  Luzon,  P.  I.  Its  char- 
ter allows  it  to  operate  in  any  of  the  possessions 
of  the  United  States. 

The  Waltham  (Mass.)  aldermen  have  adopted  an 
order  providing  for  the  replacing  of  all  oil  and  gas 
street    lamps    by   incandescent    electric   lights. 

The  Charlestown  (Mass.)  navy  yard.  Department 
of  Yards  and  Docks,  has  prepared  specifications  for 
electrically  driven  tools  costing  about  $15,000.  It 
is  proposed  to  connect  each  tool  with  a  separate 
multiple-voltage  motor. 

The  last  of  over  200  suits  for  damages  received 
at  the  gas  explosion  in  the  uncompleted  subway  at 
the  corner  of  Tremont  and  Boylston  Streets,  on 
March  4,  1897,  has  just  been  settled.  Further 
actions  are  now  barred  by  the  statute  of  limitation. 
The  damages  claimed  amounted  to  over  $2,000,000, 
but  the  suits  were  settled  by  the  payment  of  $475,- 
063  by  the  Edison  Electric  Illuminating  Company 
and  the  Boston  Gas  Light  Company.  Originally  the 
city  of  Boston,  the  Metropolitan  Construction  Com- 
pany, the  Bay  State  Gas  Company  and  the  West 
End  Street  Railway  Company  were  included  in  the 
defendants,  but  in  a  test  case  the  jury  found  that 
the  Boston  Gas  Light  Company  was  alone  liable,  and 
the  Massachusetts  Supreme  Court  sustained  that  find- 
ing. The  company's  counsel  sought  to  make  the 
Edison  company  a  defendant,  also,  and  serious  liti- 
gation ensued.  Finally  the  Edison  company,  while 
denying  its  liability,  agreed  to  contribute  a  certain 
amount  toward  the  damages  rather  than  to  continue 
paying  the  expenses  of  litigation.  B. 


From  the  Buckeye  State. 

Cleveland,  Ohio,  July  3. — The  plan  for  merging 
the  Cleveland  Electric  Railway  Company  and  the 
Cleveland  City  Railway  Company  has  been  ratified 
by  the  stockholders  of  both  companies,  unanimously, 
and  the  new  organization  went  into  efifect  on  the 
first  of  this  month.  The  capital  stock  of  the  Cleve- 
land Electric  Railway  Company  was  increased  to 
$23,400,000,  sufficient  for  the  purchase  of  the  Cleve- 
land City  Railway  stock  at  a  valuation  equal  to  that 
of  the  purchasing  road,  when  all  matters  were  taken 
into  consideration.  The  board  of  directors  is  made 
up  of  the  boards  of  the  two  roads,  with  the  addition 
of  Gen.  George  A.  Garrettson.  Contrary  to  general 
expectations.  President  Andrews  is  president  of  the 
board  of  directors  and  Senator  Hanna  appears  only 
as  a  member.  The  company  has  decided  to  sell  six 
tickets  for  a  quarter,  commencing  to-morrow,  in- 
stead  of  II   for   a   half  dollar,  as  in  the  past. 

The  Incandescent  Light  and  Chemical  Company 
of  Youngstown  has  begun  the  erection  of  a  large 
building,  to  cost  about  $75,000,  in  which  nitrate  of 
thorium,  the  material  of  which  Welsbach  incandes- 
cent lamps  are  made,   will  be  manufactured. 

An  ordinance  is  being  prepared  at  Columbus 
which  will  compel  the  interurban  railroads  to  carry 
their  high-voltage  feed  wires  around  the  city  and 
put  the  other  electric  wires  in  under  the  direction 
of  the  superintendent  of  telegraph  of  the  city.  It 
it  is  the  intention  to  have  the  roads  conform  to  the 
rules  governing  the  building  of  all  other  wire  sys- 
tems. The  officials  fear  the  high  voltage  of  the 
feed  wires  which  some  of  the  railroad  companies 
are   planning  to  put   in. 

Reports  from  Dayton  are  to  the  effect  that  the 
work  will  be  begun  at  once  on  the  Franklin  and 
Lebanon  line,  II  miles  in  length,  and  controlled 
by    local    capitalists    exclusively. 

The  directors  of  the  Lake  Erie,  Bowling  (Jreen 
and  Napoleon  Traction  Company  have  voted  to  issue 
additional  bonds  to  the  amount  of  $1,000,000  of  which 
it  is  said  the  Loan  and  Trust  Company  of  Detroit 
will  underwrite  $700,000,  and  the  remainder  will 
be  taken  by  men  along  the  line. 

The  Toledo,  Port  Clinton  and  Lakeside  will  have 
its  line  betwen  Genoa  and  Port  Clinton  comnleted 
within   a    few   days,    The   work   of   grading  on   the 
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Toledo  end  is  progressing  rapidly.  The  bonds  re- 
cently issued  by  the  company  are  selling  well  at 
$65,   with  a   hundred   per  cent,   stock  bonus. 

Assistant  City  Solicitor  Adams  of  Cleveland  has 
suggested  that  the  privilege  of  carrying  freight  within 
the  city  limits  by  the  interurban  roads  be  taken 
away  from  them  unless  they  conform  to  all  the 
rules  governing  the  city  roads  while  their  cars  are 
within  the  city  limits.  It  is  claimed  the  interurban 
cars  will  not  accept  tickets,  will  not  stop  at  the 
regular  stops  and  that  they  run  too  fast.  These  com- 
plaints come  almost  altogether  from  the  West  Side, 
through  which  the  Lake  Shore  electric  road  passes. 

The  first  car  to  run  from  Lima  to  Cincinnati  made 
the  trip  on  Tuesday  of  last  week.  It  was  a  West- 
ern Ohio  car,  and  "had  on  board  M.  J.  Mandelbaum 
and  several  capitalists  who  were  making  an  inspec- 
tion of  the  lines  along  the  route.  The  matter  of 
connecting  up  the  various  lines  into  a  single  system 
is  again  under  consideration,  and  it  is  said  that  the 
Cincinnati  stockholders  of  the  Cincinnati,  Dayton 
and  Toledo  have  undergone  something  of  a  change 
of  heart  in  the  matter  since  they  kicked  up  trouble 
and  allowed  the  option  on  one  of  the  lines  to  expire 
some  time  ago. 

The  jMiami  and  Erie  Canal  Transportation  Com- 
pany has  been  placed  in  the  hands  of  W.  Kelsey 
Schoepf  and  Charles  C.  Richardson,  as  receivers,  by 
the  Superior  Court  at  Cincinnati,  on  application  of 
Ruebel  Bros.,  general  contractors,  and  an  affidavit 
of  Norman  G.  Kenan,  president  of  the  company.  It 
is  said  that  the  plaintiffs  are  creditors  for  quite  a 
large  amount,  and  that  they  also  represent  other 
creditors.  The  situation  seems  to  have  come  about 
through  long  delays  in  receiving  material  and  motors 
and  also  from  the  fact  that  there  was  no  water  in 
the  canal  for  several  months,  all  of  which  pre- 
vented the  operation  of  a  portion  of  the  system 
which  might  have  been  producing  a  good  revenue. 

The  Holland  Palace  Car  Company  of  Indianapolis 
will  operate  a  line  of  sleeping  cars  on  the  Columbus, 
London  and  Springfield,  Dayton,  Springfield  and 
Urbana  and  other  Appleyard  lines,  commencing  the 
first  of  the  month.  It  is  said  they  are  very  luxuri- 
ous cars,  being  fitted  out  with  all  the  conveniences 
to  be  found  in  any  Pullman  car.  In  the  daytime 
they  can  be  opened  up  in  the  form  of  an  open  parlor 
car  and  for  winter  closed  and  warmed  by  electric 
heaters  in  each  compartment  O.  M.  C. 


Information  from  Indiana. 

Indianapolis,  July  6. — Contractor  Wise,  for  the 
Northwestern  Traction  Company's  line,  has  put  on 
an  additional  force  of  100  men  between  Lebanon 
and  Crawfordsville.  The  excavating  machine  used 
by  the  contractor  is  the  greatest  labor  saver  that  has 
ever  been  used  in  railroad  construction  in  Indiana. 
It  works  eight  horses  in  front  and  four  behind,  and 
will  do  the  work  of  too  men.  The  dirt  is  excavated 
and   transferred   to   wagons   at   the   same   operation. 

The  Fort  Wayne  and  Springfield  Railroad  Com- 
pany has  been  incorporated  to  build  an  electric  line 
to  connect  Fort  Wayne,  Middletown,  Decatur,  Mon- 
roe, Berne,  Bryan  and  Portland.  The  capital  stock 
of  the  company  is  $300,000.  The  company  will  also 
build  from  Decatur  to  the  Ohio  line  via  Pleasant 
Mills.  The  incorporators  are  William  H.  Fedder- 
johann,  John  H.  Koenig,  Henry  I.  Happel  and  others. 

The  French  Lick  and  West  Baden  Company,  with 
a  capital  stock  of  $30,000,  has  been  incorporated. 
The  company  proposes  to  construct  an  electric  rail- 
way connecting  French  Lick  and  West  Baden  and 
extensions  to  other  points  in  Orange  County.  The 
incorporators  and  oflicials  are  Thomas  Taggart, 
William  A.  Holt,  B.  J.  T.  Jeup  and  Maurice  Don- 
nelly. 

The  Union  Traction  Company  of  Indiana,  merged 
with  the  Indianapolis  Northern  Traction  Company 
with  over  300  miles  of  interurban  lines  in  operation 
connecting  Indianapolis,  Anderson,  IVIuncie,  Marion, 
Alexandria,  Logansport  and  many  other  cities  and 
towns,  with  a  capital  stock  of  $8,500,000  and  a  bond 
issue  of  the  same  amount,  has  been  leased  for  a 
term  of  99  years  to  the  Indiana  Union  Traction 
Company,  which  has  a  capital  stock  of  $5,000,000, 
an  authorized  bond  issue  of  the  same  amount,  with 
$1,000,000  issued.  Dividends  on  the  stock  of  the 
leased  company  graduated  from  one-half  to  six  per 
cent.,  increasing  one  per  cent,  a  year,  are  guaranteed. 
This  is  regarded  as  the  second  step  toward  merging 
alt  the  interurban  and  street-railway  interests  in 
central  and  eastern  Indiana  under  one  management. 

The  stockholders  of  the  Indianapolis  and  Cincin- 
nati Traction  Company  held  a  meeting  during  the 
week,  at  which  they  increased  the  capital  stock  from 
$1,500,000  to  $2,000,000.  At  the  same  meeting  a 
bond  issue  of  $4,000,000  was  ordered.  Work  has  be- 
gun on  the  double-track  road  from  Indianapolis  to 
Cincinnati,  and  when  completed  will  be  the  first 
double-track  electric   line  in  the   state. 

The  Union  Traction  Company  has  ordered  the 
construction  of  three  buffet  cars  for  special  service 
on  the  line.  These  cars  will  be  run  on  special  sched- 
ule without  additional  fare,  the  service  to  include 
ever>thing  usually  offered  in  dining  cars.  The  new 
cars  will  be  much  longer  than  those  now  in  use, 
and  are  to  be  models  of  convenience  and  comfort. 
It  is  thought  the  buffet  cars  will  be  very  popular 
with   trolley  parties. 

Messrs.  Wittfeld  and  Pfoor  of  Berlin,  the  latter 
chief  engineer  of  the  Union  Electric  Company  of 
Berlin,  were  in  Indianapolis  last  week  inspecting  the 
interurban   systems  centering  in  the  city.     The   for- 


eign engineers  were  shown  much  attention,  taken 
over  the  various  lines  and  through  the  numerous 
power  plants.  Mr.  Wittfeld  said  he  had  heard  much 
of  Indianapolis  as  an  interurban  center,  and  that 
he  was  greatly  pleased  at  what  he  had  been  shown. 
The  contention  between  the  Indianapolis  and  North- 
western and  the  Consolidated  Traction  Companies 
for  the  possession  of  the  disputed  right-of-way  be- 
tween Frankfort  and  Lebanon  has  been  decided  by 
the  Circuit  Court  in  favor  of  the  Northwestern  com- 
pany. 

Indiana  and  Ohio  points  are  connecting  by  many 
new  projects  and  within  another  year  there  will  be 
at  least  six  interurban  connections  between  Indiana 
and  Ohio  cities. 

The  Richmond  Light,  Heat  and  Power  Company 
has  sold  its  property  and  plant  to  Bertrom  &  Storrs 
of  New  York.  The  consideration  is  said  to  have 
been  $100,000 — the  purchasers  paying  50  cents  on 
the  dollar  for  the  $200,000  worth  of  bonds  of  the 
company,  with  the  stock  thrown  in.  Other  debts 
amounting  to  $7,000  were  assumed  by  the  purchasers. 
The  purchasers  will  be  compelled  to  compete  with 
the  municipal  plant  now  in  operation,  which  will 
take  the  street  lighting  next  year.  F. 


Catalina,   Mexico,   to  Huajuco,  passing  through  the 
city  of  Monterey,  a  distance  of  28  miles. 

Alfredo  Lonergan,  a  wealthy  mining  man  of  Tepic, 
Mexico,  and  a  number  of  other  capitalists  of  that 
section  have  organized  a  company  for  the  purpose 
of  establishing  a  great  electrical  power  generating 
plant  at  the  Falls  of  Tepic.  The  electrical  energy 
is  to  be  transmitted  to  Tepic,  San  Bias,  Santiago, 
Ixtlan  and  other  places,  it  being  planned  to  con- 
struct several  hundred  miles  of  transmission  lines. 
The  water ,  of  these  falls  has  a  sheer  drop  of  130 
feet,  the  volume  being  2,000  to  6,000  cubic  feet  per 
second,   according  to  the  season.  H. 


Michigan. 

Detroit,  July  6. — The  Grand  Rapids  and  Southern 
Michigan  Traction  Company  has  been  incorporated 
at   Battle  Creek  with  a  capital   of  $1,300,000. 

The  Jackson,  Ann  Arbor  and  Detroit  Traction 
Company,  Scio  Township,  has  been  incorporated 
with  a  capital  of  $2,500,000. 

Work  has  been  commenced  at  East  Jordan  on  the 
new  waterpower  dam  on  Deer  Creek,  located  1% 
miles  from  East  Jordan,  and  from  which  the  East 
Jordan   Lighting   Company   will   obtain   its  power. 

The  Menominee  and  Marinette  Light  and  Traction 
Company  has  filed  articles  of  association  with  a 
capital    of   $560,000. 

The  people  of  Detroit  have  been  given  a  new 
suburban  line  by  the  opening  for  traffic  of  the  Sand- 
wich, Windsor  and  Amherstburg  railway  of  Ontario, 
which  runs  from  Windsor,  just  across  the  river 
from  Detroit,  to  Atnherstburg,  one  of  Detroit's  favor- 
ite resorts,  on  the  Detroit  River,  opposite  Bois  Blanc 
Island.  The  line  runs  through  some  quaint  old 
Canadian  towns  and  along  the  river  bank,  and  the 
trip  takes  an  hour  and  a  half. 

Through  cars  commenced  running  between  Jack- 
son and  Battle  Creek  on  the  Jackson  and  Battle 
Creek  Traction  Company's  lines  on  June  28th.  A 
through  car  leaves  every  two  hours.  The  round- 
trip  ticket  is  placed  at  $1,  while  the  Michigan  Cen- 
tral charges  $1.84.  The  schedule  time  between  Jack- 
son and  Battle  Creek  for  the  through  cars  is  70 
minutes,  including  stops  at  Parma,  Albion  and  Mar- 
shall. C.  G.  W. 


Texas  and  Mexico. 

Austin,  Texas,  July  2. — The  movement  to  build 
an  interurban  electric  road  between  Seguin,  Texas, 
and  Austin,  by  way  of  Staples,  Lockhart  and  San 
Marcos,  a  distance  of  about  90  miles,  is  meeting  with 
much  encouragement. 

An  electric  street-railway  system  is  being  con- 
structed at  Corsicana,  Texas.  It  will  be  completed 
and  ready  for  operation  about  July  15th. 

A  company  is  being  organized  at  Laredo,  Texas, 
for  the  purpose  of  establishing  a  large  electric  power 
plant  on  the  Rio  Grande  at  a  point  about  25  miles 
above  Laredo.  The  electrical  energy  thus  generated 
will  be  used  for  operating  the  machinery  of  the  coal 
mines  at  Miner.a  and  as  power  for  irrigation  plants 
in  the  Rio  Grande  Valley. 

Captain  J.  A.  Martin  and  other  citizens  of  Marlin, 
Texas,  contemplate  the  establishment  of  an  elec- 
trical generating  plant  on  the  Brazos  River  near 
that  place.  Professor  T.  U.  Taylor,  of  the  engi- 
neering department  of  the  State  University  at  Austin, 
has  just  made  an  investigation  of  the  river  at  that 
point  with  the  view  of  determining  what  amount  of 
waterpower  is  available  for  the  purpose.  .  He  has 
made   a   favorable   report   on   the  project. 

The  street-railway  system  at  San  Luis  Potosi,  Mex- 
ico, which  is  owned  by  the  Tranvias  de  San  Luis 
Potosi,  is  to  be  changed  from  mule  to  electric  power. 
It  embraces  nearly  14  miles  of  track. 

It  is  reported  that  the  North  American  Construc- 
tion Company  of  Chicago  will  soon  begin  the  con- 
struction of  an  electric  street-railway  system  in  the 
city   of  Chihuahua,   Mexico. 

The  John  F.  Kelley  Construction  Company,  which 
owns  the  concession  for  the  establishment  of  a  large 
electric  generating  plant  and  transmission  lines  in 
the  state  of  Chihuahua,  Mexico,  is  preparing  to  com- 
mence construction  work.  The  plant  will  be  located 
on  the  Conchas  River,  and  the  transmission  lines 
will  convey  the  electrical  energy  to  the  cities  of 
Chihuahua  and  Parral.  J.  Mahoney  of  Chicago  is 
among   those   interested   in   the   enterprise. 

J.  H.  Vogel,  an  engineer  of  the  City  of  Mexico,  is 
said  to  be  preparing  plans  for  the  erection  of  a  gi- 
gantic electrical  generating  plant  in  the  .state  of  Vera 
Cruz.  It  is  proposed  to  utilize  the  falls  of  certain 
rivers  to  generate  100,000  horsepower,  which  will  be 
transmitted  to  cities  and  industrial  centers  through- 
out  that   region. 

J.  V.  Dignowity,  manager  of  the  Mexican  Mining 
and  Exploration  Company,  announces  that  that  com- 
pany will  immediately  take  steps  toward  the  building 
of  an  interurban  electric  railway,  to  run  from  Santa 


Northwestern  Notations. 

Minngapolis,  July  3. — Arrangements  are  being 
completed  for  the  construction  of  an  electric  railway 
from  Iowa  City  to  Davenport.  A  company  is  soon 
to  be  formed  and  articles  of  incorporation  filed.  The 
road  will  be  about  60  miles  long. 

A  new.  franchise  is  under  consideration  for  the 
Fowler  Electric  Company  at  Morris,  Minn.  The 
new  fraiichise  is  to  run  for  15  years,  and  is  to  make 
some  slight  reductions  in  rates. 

The  Fond  du  Lac  and  Oshkosh  Electric  Company 
seeks  a  .franchise  of  its  own  in  the  city  of  Oshkosh, 
Wis.,  with  the  privilege  of  paralleling  or  using  the 
tracks  of  the  Winnebaeo  Traction  Company.  The 
road  now  has  no  franchise  into  Oshkosh,  but  enters 
the  city  by  the  tracks  of  the  Winnebago  Traction 
Company. 

Marshalltown,  Iowa,  has  voted  a  franchise  to  the 
Electric  Street  and  Interurban  Railway  Company 
which  was  formed  recently  to  construct  a  local  and 
interurban  system. 

The  village  of  Lanesboro,  Minn.,  has  awarded  a 
contract  for  erecting  a  new  power  house  for  the 
electric-light  plant.  An  entire  new  system  with  new 
machinery  for  a  220-volt  lighting  system  will  be 
installed;  also  a  new  water  wheel,  flume  and  con- 
nections of  steel. 

Menomonie,  Wis.,  contemplates  granting  a  fran- 
chise to  the  street-railway  company  at  Eau  Claire, 
Wis.,  for  the  extension  of  its  interurban  to  that 
city. 

.T.  C.  Pickard  of  Mora,  Minn.,  finds  that  the 
operation  of  a  flour  mill  with  an  electric-light  plant 
does  not  harmonize.  He  therefore  desires  to  sell 
the   light   plant   to   the   village  of   Mora. 

W.  I.  Gray  &  Co.  of  Minneapolis  were  successful 
bidders  for  the  electric-light  plant  contract  at 
Grantsburg,  Wis.,  at  $6,695.  The  next  bidder  was 
the  Crowley  Electric  Company  of  Duluth,  whose 
bid   was  $5   more — $6,700. 

The  Burlington  Railway  Company  has  finally  au- 
thorized the  statement  that  a  trolley  line  will  be 
built  through  Lead,  S.  D.,  to  the  town  of  Terry. 

A  citizens'  committee  at  Sheboygan,  Wis.,  is  con- 
sidering the  desirability  of  combining  the  proposed 
municipal  electric-lighting  plant  with  the  authorized 
municipal    waterworks    system. 

The  Houghton  County  Street  Railway  Company 
has  been  granted  a  franchise  through  the  village  of 
Lake  Linden,  Mich.  The  company's  tracks  are  now 
to  the  limits  of  the  village,  where  they  have  been 
for  some  time.  The  company  has  applied  for  a 
franchise  repeatedly,  but  has  been  unable  to  meet 
the  terms  of  the  council.  Now  a  conclusion  has 
been  reached,  the  company  paying  the  village  $500 
a  year  for  the  privilege  of  using  the  streets. 

The  formal  consolidation  of  the  street-railway 
lines  of  Marinette,  Wis.,  and  Menominee,  Mich,, 
has  been  made.  An  extension  is  to  be  made  to 
Poplar  Point,  and  one  to  Peshtigo  is  promised.  Im- 
provements are  planned  to  the  system.  Eventually 
the  system  is  to  be  connected  with  Green  Bay  and 
Escanaba. 

John  Ferier,  late  of  Sleepy  Eye,  Minn.,  was  coil- 
ing up  a  broken  live  wire  in  Duluth  when  his  hand 
touched  a  small  space  where  the  insulation  had  been 
scraped  off,  and  he  received  a  shock  of  2,300  volts, 
dying  instantly.  Ferier  had  coiled  up  about  60  feet 
of  the  wire  without  mishap,  when  suddenly  he  fell 
dead. 

The  council  of  Chisholm,  Minn.,  has  annulled 
the  franchise  for  an  electric-light  plant  which  was 
granted  to  John  Costin  of  Virginia,  Minn.  The 
franchise  has  expired  several  times,  but  has  been 
extended  until  now.  There  is  a  dift'erence  between 
the  owner  and  the  contractor,  and  each  accuses  the 
other  of  being  the  cause   of   delays. 

The  Dubuque  and  Western  Electric  Railroad  has 
been  organized  to  build  a  line  from  Dubuque,  Iowa, 
through  points  in  Northern  Iowa  and  Southern 
Minnesota.  The  officers  of  the  company  are :  Presi- 
dent, Peter  Piene,  Dubuque ;  vice-president,  J.  C. 
Bennett,  New  York ;  treasurer,  E.  H.  Eighmey, 
Dubuque;   secretary,   Everett  M.   Mabie,   New  York. 

The  case  of  Wendler  vs.  the  Red  Wing  (Minn.) 
Gas  and  Electric  Company  for  $50,000  damages  for 
the  loss  of  both  hands  has  been  ended,  the  court 
directing  a  verdict  for  the  defendant.  The  court 
finds  that  the  plaintiff  must  have  touched  the  metal 
parts  of  the  switchboard  plugs  when  handling  them. 

It  is  reported  that  contracts  for  the  construction 
of  the  Davenport  and  Suburban  railway  have  been 
let  to  the  International  Construction  Company. 
Work  is  to  be  begun  at  once.  The  line  is  to  run 
from  Davenport  to  Muscatine,  Iowa. 

The  city  of  Casselton,  N.  D.,  will  receive  bids  un- 
til August  3d  for  the  purchase  of  its  electric-light 
plant.     A   20-year   franchise    will   be   granted; 

R. 
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On  the  Pacific  Slope. 

Seattle,  Wash.,  July  3-— The  Tacoma  (Wash.)  City 
Council  intends  to  contract  for  street  lights  in  a 
short  time. 

The  City  Council  of  Palous,  Wash.,  has  taken 
up  the  matter  of  granting  an  electric-light  franchise 
to  D.  G.  Klinefelter  of  Shelton,  Wash.  The  ordi- 
nance passed  the  first  reading  without  a  dissentmg 
vote.  Mr.  Klinefelter  has  signified  his  intention  of 
ordering  machinery  at  once.  He  expects  to  have 
the  plant  established  and  in  operation  by  October 
1st. 

The  Southern  Pacific  is  making  a  number  of  im- 
provements in  its  telegraph  lines  on  the  Bakers- 
field  division  as  part  of  the  general  improvement 
that  is  being  made  on  the  entire  system.  The  object 
of  these  improvements  is  to  do  away  with  many 
of  the  relays  now  necessary  and  to  render  the  com- 
pany more  independent  as  regards  the  handling  of 
its  business.  At  present  it  is  sometimes  obliged  to 
use  the  commercial  wires  for  train  orders. 

Captain  Goodale,  constructing  quartermaster, 
United  States  Army,  with  headquarters  at  Astoria, 
Ore.,  has  received  authority  from  the  department  at 
Washington  to  advertise  for  bids  for  the  construction 
of  an  electric-light  plant  at  Fort  Stevens  to  light 
the  grounds  and  barracks. 

Business  men  and  the  principal  farmers  in  the 
vicinity  of  Ilo,  Idaho,  are  contemplating  the  con- 
struction of  an  interurban  and  electric  line  from 
that   place  to   Grangeville. 

The  Washington  Water  Power  Company  announces 
itself  ready  to  furnish  electricity  for  light  for  all 
the  towns  in  the  Big  Bend  country.  At  a  recent 
meeting  of  stockholders  in  New  York  the  capital 
was  increased  $:, 000,000,  making  it  now  $3,000,000. 
This  million  will  be  expended  at  once  extending  the 
company's  business.  A  power  plant  will  be  con- 
structed at  Post  Falls,  Idaho,  which  will  develop, 
at    present   about    12,000    horsepower. 

The  Bay  Counties  Power  Company  is  about  to 
begin  the  work  of  building  at  French  Creek  the 
great  power  plant  for  which  surveys  were  made  last 
year.  Shipping  Agent  Williams  is  in  Oroville,  Cal., 
preparing  to  arrange  for  the  shipment  of  vast  quan- 
tities of  supplies  to  the  scene  of  activity.  The  French 
Creek  plant  will  be  one  of  the  largest  in  the  West, 
probably  the  very  largest  yet  constructed.  The  res- 
ervoir will  be  four  miles  in  length  and  100  feet  deep. 
From  this  reservoir  to  the  power  house,  a  distance  of 
6.600  feet,  a  tunnel  will  be  built,  and  in  this  the 
pipes  will  be  laid.  The  fall  is  1,700  feet,  and  the 
force  to  be  generated  is  estimated  at  30,000  horse- 
power. 

The  Rock  Creek  Power  and  Transmission  Com- 
pany, composed  of  Al.  Welch,  A.  Lennox,  W.  H. 
Shumaker  and  W.  H.  Gilbert,  is  building  a  big  elec- 
tric power  plant  on  Rock  Creek,  to  generate  4,000 
horsepower  for  transmission  to  Baker  City,  Ore. 
The  Baker  Gas  and  Electric  Company  will  be  sup- 
plied by  the  Rock  Creek  plant,  as  will  also  the  Baker 
City  Rapid  Transit  Company.  The  Rock  Creek 
Power  and  Transmission  Company  was  incorporated 
in  Baker  City  last  week  and  has  acquired  the  valu- 
able water  rights  recently  purchased  by  Mr.  Shu- 
maker, and  has  purchased  a  large  body  of  heavily 
limbered  lands,  on  which  the  plant  will  be  located. 
From  this  land  the  poles  for  the  transmission  line 
are  being  cut.  Upon  the  completion  of  the  Rock 
Creek  plant  the  electric-light  system  of  Baker  City 
will  undergo  important  changes  and  Baker  City  will 
have  one  of  the  most  complete  electric  systems  in 
the  West,  capable  of  furnishing  power  in  any  quan- 
tity. P. 


PERSONAL. 


Ira  Blalock,  chief  electrician  of  the  Florida  East 
Coast  Railway,  in  connection  with  his  other  duties, 
will  have  charge  of  the  electrical  work  at  the  Fla.gler 
hotels  in   St.  Augustine,  Fla. 

W.  R.  Powell  has  resigned  as  manager  of  the 
Grand  Forks  (N.  D.)  office  of  the  Western  Union 
Telegraph  Company,  and  P.  A.  Hanson  of  the  Crook- 
ston  (Minn.)  office  has  been  promoted  to  succeed 
him. 

J.  E.  Perkins  has  gone  to  Whatcom,  Wash.,  to 
assume  charge  of  the  electric  sign  department  of 
the  Whatcom  Electrical  Company.  Mr.  Perkins  was 
for   some   time   with   the    Federal   Electric    Company 


of  Chicago  and  has   had  considerable  experience  in 
the    devising    and   arranging   of   electric    signs. 

Professor  E.  B.  Paine,  dean  of  the  School  of 
Technology,  Stetson  University,  Florida,  will  spend 
the  greater  part  of  the  summer  working  in  the  elec- 
trical laboratories  at  the  Worcester  (Mass.)  Poly- 
technic  Institute. 

William  Currie  of  the  Stanley  Electric  Manufac- 
turing Company,  who,  for  some  time  past,  has  been 
at  the  Pittsfield  works  as  Mr.  C.  C.  Chesney's  as- 
sistant, has  been  appointed  sales  engineer  of  the  Chi- 
cago office  of  the  company. 

Charles  Clegg,  general  manager  of  the  Federal 
District  Street  Railway  Company,  which  operates 
the  electric  street-railway  system  in  the  City  of 
Mexico,  is  in  the  LInited  States  for  the  purpose  of 
purchasing    additional    equipment    for    the    system. 

Edward  B.  Ellicott,  city  electrician  of  Chicago, 
has  been  awarded  the  Octave  Chanute  medal  for  the 
best  paper  on  an  electrical-engineering  subject  read 
before  the  Western  Society  of  Engineers  during  the 
year  1902.  The  paper  was  on  "The  Transmission 
of  Fire  Alarms"  and  was  given  in  abstract  in  the 
Western  Electrician  of  February  21st  last. 

George  A.  Sawyer,  general  freight  and  passenger 
agent  of  the  Cincinnati,  Georgetown  and  Portsmouth 
Railroad,  has  resigned  to  accept  the  position  of 
manager  of  the  freight  and  express  traffic  of  the 
Union  Traction  Company  of  Indianapolis.  His 
father,  H.  E.  Sawyer,  who  has  been  with  the  Apple- 
yards   electric   roads,   succeeds   him  at   Cincinnati. 

Frank  J.  Scherrer,  secretary  to  Col.  R.  C.  Clowry, 
president  of  the  Western  Union  Telegraph  Com- 
pany, was  in  Chicago  during  the  week.  Mr.  Scherrer 
is  a  former  resident  of  Chicago  who  accompanied 
Colonel  Clowry  to  New  York  when  that  gentleman 
assumed  the  presidency  of  the  Western  Union.  He 
spent  a  few  days  pleasantly  visiting  relatives  and 
friends. 

George  O.  Nagle,  at  one  time  superintendent  of 
the  Chicago  City  Railway  Company,  has  recently 
been  appointed  to  the  position  of  general  manager 
of  the  Wheeling  Traction  Company,  Wheeling. 
\\f.  Va.  Since  leaving  Chicago  Mr.  Nagle  has  been 
engaged  in  railway  work,  occupying  the  position  of 
manager  of  the  Savannah  Electric  Company,  Sa- 
vannah,  Ga. 

F.  O.  B'lackwell  of  Schenectady,  engineer  of  the 
power  and  mining  department  of  the  General  Elec- 
tric Company,  and  J.  W.  Johnson,  manager  of  the 
power  and  mining  department  of  the  General  Elec- 
tric Company  at  Chicago,  have  been  at  Duluth,  Minn., 
in  consultation  with  the  resident  engineers  of  the 
Great  Northern  Power  Company  in  finally  detennin- 
ing  the  general  layout  of  the  power  station  to  be 
built  on  the  St.  Louis  River. 

The  death  of  George  S.  Morrison  occurred  in 
New  York  on  July  ist.  The  deceased  was  a  promi- 
nent civil  engineer,  having  built  some  of  the  largest 
bridges  over  the  Mississippi,  Missouri  and  Ohio 
In  1898  Mr.  Morrison  was  appointed  a  member  of 
the  Isthmian  Canal  Commission  by  President  Mc- 
Kinley.  He  was  a  member  of  leading  engineers' 
societies  in  this  country  and  England  and  was  for 
several  years  president  of  the  American  Society  of 
Civil   Engineers. 

Mr.  R.  S.  Kelsch  of  Montreal,  formerly  of  Chi- 
cago, who  has  resigned  as  general  superintendent 
and  engineer  of  the  Lachine  Rapids  Hydraulic  and 
Land  Company,  as  recently  noted  in  the  Western 
Electrician,  has  opened  an  office  as  a  consulting  engi- 
neer in  Montreal,  his  address  being  No.  44  Street 
Railway  Chambers.  Mr.  Kelsch's  prospects  are 
bright.  He  has  been  appointed  consulting  engineer 
of  the  Montreal  Light,  Heat  and  Power  Company 
and  is  building  a   lighting  plant  in   Nova  Scotia. 

Charles  Hathaway,  one  of  the  oldest  street-railway 
contractors  in  the  country,  died  at  his  home  in 
Cleveland  on  Wednesday  morning  of  last  week  of 
pneumonia.  He  was  born  in  Grafton,  Mass.,  in  iSig, 
and  it  is  said  that  he  built  230  street  and  steam 
railways  in  his  time,  but  he  has  not  been  active  in 
business  since  electric  railways  have  taken  the  place 
of  the  horse-car  lines.  Mr.  Hathaway  built  the  Su- 
perior Street,  St.  Clair  Street,  Broadway,  Kinsman 
Street  and  several  other  lines  in  Cleveland.     A  por- 


tion of  the  New  York  Central  and  Hudson  River 
road  was  his  largest  steam  contract.  He  was  one 
of  the  contractors   who   built   the  Hoosac   tunnel. 


ELECTRIC  LIGHTING. 

Pinckneyville,  III,  has  made  an  appropriation  for 
an  electric-lighting  system. 

An  electric-light  plant  is  to  be  installed  at  Raton, 
N.  M.,  by  the  Santa  Fe  Railroad. 

At  Guthrie  Center,  Iowa,  a  company  has  been 
formed  with  $15,000  capital  to  establish  an  electric- 
light  system. 

J.  B'.  Richards  is  trying  to  organize  a  stock  com- 
pany among  the  business  men  of  Mankato,  Minn., 
for  the  erection  and  operation  of  an  electric-light 
plant. 

The  City  Council  of  Seattle,  Wash.,  has  granted 
to  F.  A.  Pieplow  of  La  Junta,  Colo.,  a  2S-year  fran- 
chise for  electric-light,  power  and  telephone  pur- 
poses. Work  on  the  placing  of  machinery  will  be 
commenced  at  once.     The  franchise  is  not  exclusive. 


PUBLICATIONS. 


The  Electric  Appliance  Company,  Chicago,  is 
sending  out  illustrated  and  descriptive  circulars  of 
the  new  cartridge'  fuse  (the  McBride  "Arkless" 
fuse)    for   which   it   is   selling   agent. 

Some  facts  about  meters  and  transformers  and 
the  merits  of  the  commutator  type  of  Westinghouse 
regulating  and  reversing  controllers  for  direct-cur- 
rent motors  are  conveniently  set  forth  in  folders 
No.  4019  and  4020  published  by  the  Westinghouse 
Electric  and   Manufacturing   Company  of  Pittsburg. 


TRADE  NEWS. 


E.  J.  Allen  of  Madisonville,  Texas,  is  ready  to 
contract  for  wire,  transformers,  globes,  insulators 
and  other  outside  fixtures  for  an  electric-light  plant. 

The  Citizens'  Light,  Heat  and  Power  Company 
of  Montgomery,  Ala.,  is  said  to  be  in  the  market 
for  the  purchase  of  engines,  boilers  and  electrical 
apparatus. 

Notice  is  given  by  Supervising  Architect  James 
Knox  Taylor  that  the  work  of  the  construction  (in- 
cluding plumbing,  heating,  electric  wiring  and  con- 
duits) of  the  United  States  Postoffice  building  at 
Winston,  N.  C,  has  been  withdrawn  from  the  mar- 
ket and  bids  therefor  will  not  be  received  on  July 
14,   1903,  as  formerly  stated. 

Sealed  proposals  will  be  received  until  August  12th 
for  the  construction  (including  plumbing,  heating 
apparatus,  electric  wiring  and  conduits)  of  the  United 
States  postoffice  at  Kirksville,  Mo.,  in  accordance 
with  the  drawings  and  specifications,  copies  of  which 
may  be  had  at  the  office  of  the  postmaster  at  Kirks- 
ville, Mo.,  or  of  James  Knox  Taylor,  supervising 
architect.   Treasury   Department,   Washington,   D.   C. 

Sealed  proposals  will  be  received  until  August 
nth  for  the  construction,  including  electric  wiring, 
but  excluding  heating,  of  the  extension  to  the  United 
States  postoffice  and  courthouse  at  Portland,  Ore., 
in  accordance  with  the  drawings  and  specification, 
copies  of  which  may  be  had  at  the  office  of  the  cus- 
todian at  Portland,  Ore.,  or  of  James  Knox  Taylor, 
supervising  architect.  Treasury  Department,  Wash- 
ington, D.  C. 

Five  of  the  prominent  implement  and  machine 
jobbers  of  Minneapolis,  Minn.,  whose  buildings  are 
located  in  close  proximity,  are  figuring  on  the  ad- 
visability of  putting  in  a  joint  plant  for  the  purpose 
of  heating,  lighting  and  furnishing  power  for  their 
buildings.  Four  of  these  buildings  are  seven  stories 
high  each,  and  the  fifth  is  five  stories  high.  They 
are  occupied  by  the  Advance  Threshing  Machine 
Company,  J.  I.  Case  Threshing  Machine  Company, 
J.  I.  Case  Implement  Company,  Bement-Darling 
Company,  and  Adland  Transfer  and  Storage  Com- 
pany. Concerns  wishing  to  figure  on  this  installa- 
lion  mav  address  their  communications  to  the  J.  I. 
Case  Implement  Company,  622-628  South  Third 
Street,  Minneapolis. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


732,032,     Sparking  Plug.     William  Barber,  Brooklyn, 
N.    Y.,   assignor   to    Ada    S.    Barber,    Brooklyn, 
N.   Y.     Application    filed   August   20,   igo2. 
Details  are  described. 

732.047.  Electrode.  William  R.  Chipman,  New 
York,   N.   Y.     Application   filed  May  8,   1902. 

A  new  electrode  tor  use  tn  the  puriticatiou  of  liquids  by 
electrolyBis  consists  of  aickel  and  a  substance  wbicb  acts 
as  a  producer  of  ozyhydraies  and  as  a  binder. 

732,062.  Power  Transmission  and  Control.  Justus 
B.  Entz,  Philadelphia.  Pa.  Application  filed 
March  29,  i8g8. 

A  changeable  apeed  and  torque  device  for  power  tra  ns 
mission  consistE  of  a  generator  motor  having  its  field  and 
armature  both  rotatabte  and  capable  of  running  at  a  speed 
difference,  and  of  developing  a.  reactive  effort  between  its 
field  and  armature,  one  of  wtiich  is  connected  to  the  driven 
part.     A  power  device  connected  with  the  other  part  of  the 


As-Mfrf  (United  States  Pate?it  Office)  June  jo,  igoj. 

generator  motor  and  capable  of  opposing  the  reactive 
effort  developed  between  the  field  and  armature,  and 
maans  co-operating  with  the  generator  motor,  whereby 
that  factor  of  power  not  required  at  the  driven  part  may 
be  transformed  into  effeciive  power  are  provided.  {See 
cut  on  page  36.) 

732,088.  Insulator  for  High-tension  Currents.  Karl 
S.  Lemstrom,  Helsingfors,  Russia.  Application 
filed   September  9,   1902. 

A  rod  of  polished  ebonite  of  comparatively  high  insulat- 
ing power  as  compared  with  porcelain  is  screwed  to  a  sup- 
porting arm.  A  porcelain  bell  of  comparatively  higii 
weather-rtsisting  quality  as  compared  with  ebonite  upon 
tbe  upper  end  of  the  rod,  extends  downward  as  near  to  (he 
arm  as  is  possible  without  danger  of  an  escape  of  current 
to  the  arm. 

732,098.  Central-energy  Telephone  System.  Kemp- 
sk'r    B.    Miller,    Chicago,    111.,    assignor    to    the 


Kellogg  Switchboard  and  Supply  Company,  Chi- 
cago.  111.     Application   filed    February  4,    1901. 

1  he  system  is  provided  at  the  switchooard  with  a  line 
signal  operated  by  a  niagoel,  a  cord  counector  for  uniting 
the  line  with  another  line,  and  a  charging  source  of  con- 
tinuous current  adapted  to  be  connected  with  liie  line  to 
send  current  through  the  magnet  during  couversation 
over  a  circuit  including  a  portion  of  the  talking  circuit. 
The  source  also  serves  to  furnish  current  over  the  line 
for  talking  purposes.  In  addition  there  are  a  supervisory 
apparatus  associated  with  the  cord  connector  and  operated 
by  current  from  the  source,  a  calling  generator  adapted 
to  produce  a  non-continuous  current,  a  ringing  key  to 
connect  the  calling  generator  with  the  line  and  to  open 
the  circuit  of  the  charging  generator  through  the  magnet, 
and  means  for  temporarily  sending  a  supplemental  ener- 
gizing current  through  the  magnet  during  the  time  tbe 
calling  generator  is  in  circuit. 

732.T14.  Maintaining  Synchronous  Rotation  of  Dy- 
namo-electric Machines.  Edwin  W.  Rice,  Jr., 
and    Krnsl  J.   Berg,   Schenectady,  N.  Y.,  assign- 
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ors  to   the  General  Electric  Company,  Scheaec- 
lady,  N.   V.     Application  filed   August  28,  1S99. 

Vdriaiions  in  speed  of  ud  alteroatiog-curreDt  generaior, 
which  in  uormal  operation  tends  to  run  in  syLchrooism 
with  another  generator  are  prevented  by  opposing  the 
variations  in  cross-magnetizing  armature  reaction  of  first 
machine  by  induced  currents  set  up  in  a  circuit  o.  circuits 
of  high  eUctrical  conductivity  and  of  quick  responsiveness 
and  allowing  the  tendency  to  variation  in  field  strength  to 
remain  unopposed. 

732.130.  System  of  Control  for  Electrically  Pro- 
pelled Trains.  Elmer  A.  Sperry,  Cleveland, 
Ohio,  assignor  to  the  General  Electric  Company, 
Schenectady,  N.  Y.  Application  filed  September 
14,   iSgS.     Renewed  July  iS,   1900. 

Actudting  the  motor  coutroiler  ib  a^pring  motor  arranged 
to  unwind  from  both  ends.  Means  are  provided  for  stop- 
ping the  spring  motor  at  predelermiued  times  correspond- 
ing with  the  steps  on  the  controller,  irrespective  of  the 
unwinding  of  the  spring. 

732.131.  Selective  Party-line  Telephone  System. 
Albert  J.  Springborn,  Cleveland,  Ohio.  Applica- 
tion  tiled  June    12,   1901. 

Several  telephones  on  u  party  line  are  normally  \a  con- 
dition for  tallfini!.  A  device  is  instrted  at  the  ceotial  sta- 
tion for  first  throwing  all  the  telephones  out  of  the  talking 
circuit  and  then  automatically  establishing  a  talking  cii- 
cuit  for  the  particular  telephone  desired  to  the  exclusion 
of  all  the  other  telephones  on  the  line,  and  also  means 
controlled  by  (he  telephone  that  has  been  in  use  for  auto- 
matically restoring  all  the  telephones  on  the  hoe  to  their 
original  couditipn. 

732.139.  Prepayment  Wattmeter  for  Three-wire 
systems.  George  G.  Tilden,  Newark,  N.  J., 
assignor  to  the  Westinghouse  Electric  and  Man- 
ufacturing Company,  Pittsburg,  Pa.  Application 
filed  August   I,    1901. 

A  "cotn"  wattmetci  la  doscnbed.  lu  a  ihiee-wire  systtm 
of  electrical  distribution,  is  a  derived  or  localized  source 
of  energy  having  a  generating  element  connected  up  in 
each  of  the  outer  legs  of  the  circuit.  The  wattmeter  is 
operated  by  the  energizing  of  the  derived  or  localized 
source.  A  switch  is  placed  in  the  bouse  circuit,  and  a  con- 
trolling switch  at  the  wattmeter  for  operating  the  first- 
named  switch.  The  controlling  switch  is  sctuoted  in  the 
fiist  instance  by  a  suitable  coin  and  in  the  second  instance 
by  the  action  of  the  counter  of  the  wattmeter. 

732.141.  Electric  Arc  Lamp.  Christian  J.  Toerring, 
Philadelphia,  Pa.  Application  filed  June  25, 
1902. 

.■i  tong-burning  arc-lamp  is  compri-ed  of  a  substantially 
air-tigbt  globe,  a  set  of  tube  s  one  witnin  the  (.ther,  each 
having  a  slot  angularly  displaced,  a  carbon  holder  within 
the  in:)er  tube,  and  a  conducting  ring  between  the  tubes 
connecting  through  tbe  respective  slots  with  the  carbon 
holder  and  an  e.xiernal  terminal.     (See  cut  on  nest  page.} 

732.144.  Trolley.  John  H.  Walker,  Lexington,  Ky. 
Application   filed    March    14,    1902. 

Contact  nogs  fit  in  the  boxes,  tiaving  oearings  oii  the  trol- 
ley wheel,  and  against  the  ends  of  the  axle. 

732.145.  Trolley.  John  H.  Walker,  Lexington,  Ky. 
Application  filed  November  20,  1902. 

The  trolley  is  provided  with  bar^-prou^s  having  end 
slots.  A  device  bears  tubular  exiensioos  fitting  into  the 
slots. 


H^- 


NO.    7  Jy,'>4^. iliLiiuKAfH     IRANSMITTER, 

732,147.  Telephone  Transmitter.  Mathias  Weisser, 
Milwaukee,  Wis.  Application  filed  January  11, 
1902. 

Supported  from  a  bracket  is  a  body  portion  and  month 
piece.  A  carbon  block,  a  granulated  carbon  packing  cen- 
trally supported  from  the  hub  of  tbe  bracket,  and  a  me- 
tallic diaphragm  having  insulating  bearings  in  the  body 
portion  are  the  essential  features.      See  cut.) 

732,153.  Induction  Motor.  Andrew  E.  Averrett, 
Schenectady,  N.  Y.,  assignor  to  the-General  Elec- 
tric Company,  Schenectady,  N.  Y.  Application 
filed   April  21,    1903. 

In  comoiuatiuu  arc:  au  armature  and  an  ircn  core  having 
longitudinal  copper  bars  embedded  in  it.  and  iron  end 
rings  mechanically  and  electrically  connecting  the  bars. 

732.157.  Electric  Railway.  Arthur  H.  Bedworth, 
Boston,  Mass.,  assignor  of  two-thirds  to  the 
F.  S.  Webster  Company,  Boston,  Mass. ;  New 
York,  N.  Y. ;  Chicago,  111.,  and  London,  Eng- 
land, and  John  A.  Bedworth,  Boston,  Mass. 
.Application  filed  November  13,  1902. 

Au  cicctrtc  railway  aivi^  ed  into  biuckb  and  having  a  trol- 
ley wire  provided  with  an  insulated  section  at  each  end  of 
each  block  is  described  Normally  closed  contacts  elec- 
trically connect  each  end  of  each  insulated  section  to  the 
main  portion  of  the  trolley  wire,  and  means  operated  by  a 
car  entering  a  block  from  either  direction  are  provided  to 
open  the  contacts  at  the  opposite  end  of  the  block. 


732,170-  Electric  Switch.  Theodore  O.  Chouinard, 
Quebec,  Canada.  Application  filed  June  21, 
1902. 

Combined  with  an  insulating  base  are  a  pair  of  lateral 
contacts,  a  central  contact  carrying  a  tube,  a  switch-kty 
rotatablv  mounted  in  the  tube^  and  a  feather  connector  so 
mounted  as  to  contact  alternately  with  tbe  two  lattial 
contacts. 

732,171.  Brush-holder.  Alexander  Churchwood,  Chi- 
cago, 111.,  assignor  to  the  General  Electric  Com- 
pany, Schenectady,  N.  Y.  Application  filed  No- 
vember   13,    1899.     Renewed    December    9,    1901. 

Pressure  ut  tho  uiush  upou  the  commuiatui  ir,  ubtamcu 
by  a  tension-screw  holding  the  brush  in  ibe  holder.  An 
attachment  is  provided  for  connecting  the  conductor  to 
the  holder. 

732,174.  Automatic  Cut-out  Device  for  Electrical 
Transformers.  De  Witt  C.  Conkling,  Cincin- 
nati, Ohio,  assignor  of  two-thirds  to  William 
L.  Bean,  Kennedy  Heights,  Ohio.  Application 
filed  July  2,   1902. 

Primary  and  secondary  circuit  wires  are  supp.ied  wuh 
a  main  switch  having  metal  bridge-pieces  to  close  the 
primary  and  secondaiy  circuits.  A  revoluble  cam  engages 
the  switch  and  a  train  of  gears,  a  pawl-and-ratcbet  mech- 
anism and  an  electromagnet  are  arranged  to  actuate  ibe 
switch  mediately  in  both  directions  alternately. 
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732,176.  Compensating  Friction  in  Electric  Meters. 
Frank  P.  Cox,  Lynn,  Mass.,  assignor  to  the 
General  Electric  Company,  Schenectady,  N.  Y. 
Application  filed  January  22,  1902.  Renewed 
April   27,    1903.  ; 

A  meter  motor  comprising  field-uiagnet  and  armaiure 
coils  is  provided  with  an  auxiliary  ^tarting  coil,  to  balaLce 
friction,  mounted  in  sliding  relation  to  the  field  ceil. 

732,182.  Electric  Arc  Lamp.  Richard  Fleming, 
Swampscott,  Mass.,  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Appli- 
cation filed  January  30,  1901. 

in  combination  are  series  aud  shunt  magntts  and  a 
carbon  tube.  A  rocker  pivoted  on  the  tube  and  having 
the  magnet  armatures  pivoted  to  it  carries  an  adjustable 
weight. 

732,196.  Terminal  Socket.  Carl  Leichtenschlag, 
Berlin,  Germany,  assignor  to  the  Siemens  & 
Halske  Electric  Company  of  America,  Chicago, 
III.     Application  filed  March  10,  1900. 

Longuudiual  aims  are  atiachea  to  a  c.rL.uIar  termiral 
mounted  on  an  insulating  base.  Slots  are  provided  in  the 
base  through  which  the  arms  are  passed,  thereby  securing 
a  firm  engagement  between  tbe  base  and  the  terminal 
contact. 

732.200.  Armature.  John  A.  Little,  St.  Louis,  Mo., 
assignor  to  the  Globe  Electric  Company,  St. 
Louis,  Mo.     Application  filed  September  20,  1902. 

A  series  of  remuvabie  wedgt-shaped  poie-pieues  cany 
lateral  core  sections  about  midway  their  length.  Also 
beads  with  projections  to  form  supports  are  supplied. 

732.201.  Electric  Controller.  John  A.  Little,  St. 
Louis,  Mo.,  assignor  to  the  Globe  Electric  Com- 
pany, St.  Louis,  Mo.  Application  filed  March 
16,  1903. 

Battery  terminals  arranged  in  parallel  co-operate  with 
a  series  of  movable  coniact-cariying  members.  Current 
conductors  variously  arranged  ou  the  movable  contact 
members  carry  contacts  which  can  be  moved  successively 
into  and  out  of  contact,  and  means  for  moving  the  contaci- 
carrying  members  successively  into  and  out  of  operative 
contact,  are  provided. 

732,204.  Phase  Transformation.  Alexander  D.  Lunt, 
Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Appli- 
cation filed  June  25,    1900. 

A  method  of  itauflformiug  one  polyphase  system  into 
another  which  consists  in  combining  magnetic  fluxes  hav- 
ing phase  relations  corresponding  to  the  currents  to 
be  transformed  so  as  to  produce  fluxes,  each  the  result- 
ant of  component  fluxes,  and  inducing  electromotive 
forces  by  the  action  of  the  resulting  fluxes  is  described. 

732,211.  Shade  and  Reflector  for  Electric  Lights. 
Otis  A.  Mygatt,  New  York,  N.  Y.  Application 
filed  July  7,   1902. 

t\  sli^ue  c^uip^sed  of  a  single  piece  of  glass  having  a 
central  portion  in  form  of  a  segment  of  a  sphere  with  a 
central  recess  fits  closely  to  the  spherical  end  of  an  elec- 
tric-lamp bulb  of  usual  form.  The  segment  has  a  flared 
skirt  projecting  from  its  edge  in  position  to  be  self-sus- 
tained at  a  distance  from  the  smaller  portion  of  tbe  Idmp- 
bulb  to  which  tbe  shade  may  be  applied. 

732.235.  Electric  Motor.  Peter  Swan,  Calcutta, 
India.     Application    filed   January    13,    1903. 

An  opeuiuK  is  furuicd  turuUfju  cauli  cumuiuiaiur  section, 
the  armature  wires  being  fixed  in  tbe  ends  of  the  sections 
away  from  tbe  armature.  An  insulatint;  washer  separates 
the  commutator  from  tbe  armature  aud  is  held  tigtilly  in 
place  by  the  armature  wiras. 

732,238.  Automatic  Regulator  for  Electric  Gener- 
ators. William  A.  Turbayne,  Buflfalo,  N.  Y,, 
assignor  to  Charles  M.  Gould,  New  York,  N.  Y. 
Application  filed  July  19,  1902. 

A  driving  element  L.dvi  .g  ^  variable  speed  is  combined 
wiib  a  generator  movable  relatively  to  the  driving  ele- 
ment to  vary  the  speed  of  the  generator.  Electrically  con- 
trolled mechanism  is  supplied  for  causing  the  relative 
movement  of  the  generator. 


732.239.  Automatic  Regulator  for  Electric  Gener- 
ators. William  A.  Turbayne,  Buffalo,  N.  Y.. 
and  Albert  S.  Hubbard,  Belleville,  N.  J.,  assign- 
ors to  Charles  M.  Gould,  New  York,  N.  Y. 
Application  filed  July  31,  1902. 

youplcd  to  a  gcuerdii.r  is  a  arivuig  element  provided 
with  a  mechanism  for  shifiin^  the  generaior  relative  to 
tbe  driving  element  to  vary  the  speed  of  itie  generator. 
One  or  more  translating  devices  can  be  placed  in  cir- 
cuit with  the  generator,  and  an  electrical  device  controls 
the  shifting  mechanism  for  the  generator,  and  acts  when 
the  translating  device  is  cut  in  or  out  of  the  circuit. 

732.240.  Brush-holder.  Louis  E.  Underwood,  Lynn, 
Mass.,  assignor  to  the  General  Electric  Company, 
Schenectady,  N.  Y.  Application  filed  May  rg, 
1902. 

rivoted  upon  a  box-like  arrangement  is  a  lever  having 
its  free  end  extended  into  proximity  to  tbe  commutator, 
and  adapted  to  bear  upon  the  side  of  the  brush.  There  is 
also  a  protecting  shitld  on  the  box  between  the  lever  and 
the  Commutator. 

732.247.  Controller  for  Electric  Motors.  Eddy  R. 
W  hitney,  Swampscott,  Mass.,  assignor  to  the 
General  Electric  Company,  Schenectady,  N.  Y. 
Application  filed   May  2,    1903. 

Ij  cum.jiiiatiuu  with  a  low-poicuual  source  of  cuirent 
supply  and  a  relatively  hiph-potential  soun  e  is  a  lesist- 
ance  and  a  controlling  switch  operattd  by  a  single  handle. 
The  switch  is  constructed  and  arranged  to  connect  the 
motor  armature  to  the  low-potential  source  of  supply,  then 
insert  the  resistance  in  the  field  circuit  of  the  motor  to  in- 
crease its  speed,  and  finally  connect  the  motor  armature 
to  the  high-potential  source  of  supply  and  reinsert  the  re- 
sistance in  the  field  circuit  of  the  motor  to  further  increase 
its  speed. 

732.253.  Circuit-breaker.  Henry  P.  Ball,  New  York, 
N.  Y.,  assignor  to  the  General  Incandescent  Arc 
Light  Company,  New  York,  N.  Y.  Application 
filed   January   29,    1902. 

1  uc  principal  tcaiutts  are  a  suppoitiitg  base,  contact 
blocks  ou  the  base,  a  reciprocating  bridge  device,  a 
pivoied  switch  blade  arranged  independent  of  the  bridge 
device  and  contacts  for  the  switch  blade.  A  lever  pivoted 
to  the  sup^)orting  base  has  iuterposed  between  it  and  the 
switch  blade  a  bent  lever  provided  with  a  latch  to  lock 
tbe  parts  in  a  closed  position. 

732.254.  Circuit-breaker.  Henry  P.  Ball,  New  York, 
N.  Y.,  assignor  to  the  General  Incandescent  Arc 
Light  Company,  New  York,  N.  Y.  Application 
filed   April    18,   1902. 

nu  uudcrioad  ciicuii-breaker  is  described.  A  switch 
Itver  carries  a  resiliently  supporttd  pin  levtr.  A  resil- 
iency supported  latch  aud  means  carried  by  the  switch 
lever  for  overcoming  the  resiliency  of  ihe  pin  and  latch  in 
bringing  the  switch  lever  to  the  closed  position  are  pro- 
vided. 

732.255.  Oil  Switch.  Henry  I?.  Ball,  New  York, 
N.  Y.,  assignor  to  the  General  Incandescent  Arc 
J  ight  Company,  New  York,  N.  Y.  Application 
filed   August   18,    igo2. 

A  vesaei  containing  a  body  of  oil,  a  series  of  insulated 
contacts  separated  from  each  other,  arranged  in  line  and 
immersed  in  the  body  of  oil,  and  a  bridging  member 
adapted  to  he  moved  across  the  oil-well  to  make  or  break 
circuits  between  pairs  of  contacts  or  bridge  successive 
contacts  are  the  essential  features. 

732,272.  Signaling  System.  Harold  G.  Brown,  Mel- 
rose, Mass.,  assignor  to  Paul  Winsor,  Weston, 
Mass.     Application   filed   October   10,    1902. 

A  system  of  relays  by  means  of  polarized  armatures  pro- 
vide the  actuating  means  for  moving  the  signals. 


732,273.  Electromagnet.  Charles  A.  Brust,  Mem- 
phis,  Tenn.     Application   filed   August  21,   1902. 

An  oiciruuidgui-i  cuuipiisiur;  a  ciiauuci-irou  coit,  is 
fastened  in  a  casing  and  carries  wire-windings.  Magnetic 
plates  are  secured  to  the  upper  edges  of  the  sides  of  the 
core  and  project  laterally  in  each  direction.  The  out- 
wardly projecting  portions  of  the  plates  form  supporting 
flanges  which  rest  upon  the  top  of  the  casing  and  support 
the  magnet. 

732,279.  Electrically  Controlled  Perforating  Ma- 
chine. Herbert  L.  Davis,  Washington,  D.  C, 
assignor  to  George  Hewlett  Davis,  Orange, 
N.   J.     Application  filed   October   14,    1901. 

Reciproijating  puncnes  are  comDined  with  a  series  of 
reciprocating  punch-setting  dogs  each  consisting  of  a  bar 
pivoted  at  one  end  and  adapted  to  be  swung  at  its  other 
end  into  and  out  of  engagement  with  a  corresponding 
punch.  A  clip  pivotally  connected- to  each  dog  at  a  point 
in  close  proximity  to  the  fulcrum  is  connected  to  the  ar- 
mature of  a  magnet,  the  latter  being  alternately  thrown 
into  and  out  cf  circuit. 

732,284.  Telephone  Transmitter.  Ernest  B.  Fahne- 
stock,  New  York,  N.  Y.  Application  filed  May 
7,   [900. 

rue  microphone  consists  of  a  chamber  containing  gran- 
ular carbon,  and  oppositely  disposed  electrodes.  Atr 
waves  impact  against  flexible  diaphragms  and  effect  the 
carbon. 
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732.285.  Telephone  Transmitter.  Ernest  B.  Faline- 
stock,  New  York,  N.  Y.  Application  filed  De- 
cember 5,  1901. 

In  this  device  the  sound  chamber  has  sides  set  obliquely. 
The  microphone  chamber  is  also  placed  in  an  oblique 
position  and  contains  electrodes  and  granular  rarbop. 

732.286.  Telephone-transmitter  Base.  Ernest  B. 
Fahnestock,  New  York,  N.  Y.  Application  filed 
October  7,  1902. 

A  base  for  a  telephone  transmitter  is  described,  com- 
prising a  pair  of  parallel  arms  of  spring  metal,  bent  at 
their  lower  ends  at  right  angles,  and  a  body  cast  around 
the  lower  epds  cf  ilie  arms, 

732.287.  Telephone  Hook  Switch.  Ernest  B.  Fahne- 
stock, New  York,  N.  Y.  Application  filed  Oc- 
tober 25,   1902. 

A  series  of  parallel  spring  plates  mounted  in  a  support 
and  insulated  from  each  other  are  combined  with  a  support 
for  the  telephone  mounted  on  and  carried  by  the  centrally 
located  spring  plate  of  the  series.  Insulating  material  is 
arranged  under  the  rear  end  of  the  telephone  support  and 
over  one  of  the  spring  plates. 
732,346.  Electric  Igniter.  Albert  F.  Ganz,  Hoboken, 
N.  J.)  assignor  to  the  Auto-Igniter  Company, 
New  Y'ork,  N.  Y.  Application  filed  January  29, 
I9Q3- 

Ad  ioductor  independent  of  the  fly-wheel  and  having  a 
cut-away  portion  of  large  angle  is  so  made  that  the  per- 
ipheral extent  of  the  cut-away  portion  is  smaller  than  the 
continuous  portion.  A  magnet  whose  poles  co-operate 
with  the  inductor  is  wound  with  a  coil  carried  hy  a  pole 

732,349.  Electric  Heater.  Gardiner  C.  Hawkins, 
Boston,  Mass.  Application  filed  August  15,  1901. 
A  circular  casing  having  a  side  inlet  and  tangential  dis- 
charge is  fitted  with  a  fan.  Several  carrier  plates  secured 
to  the  side  of  the  casine,  hut  slightly  separated  from  ii,  a 
series  of  resistance  coils  secured  to  each  carrier.plate,  all 
having  their  length  transverse  to  the  direction  of  the  air 
current  in  the  casing,  and  means  to  throw  any  numher  of 
the  series  in  circuit  are  the  other  features.  (See  cut  on 
pr  ceding  page  ) 

732.351-  System  of  Motor  Control.  George  H.  Hill. 
Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  Company.  Schenectady,  N.  Y.  Applica- 
tion   filed    April    i,    1903. 

Connected  in  series  between  the  mains  are  the  motor 
fields  and  a  resistance.  Means  for  shunting  the  motor  ar- 
mature about  more  or  less  of  the  resistance,  switching 
mechanism  for  opening  and  closing  the  circuit  through 
the  armature,  and  means  for  preventing    (he  closing  of   the 


igniter  Company,  New  York,  N.  Y.     Application 
filed    August    8,    1902. 

Pulsating  currents  are  produced  by  a  magnet  having 
one  leg  provided  with  two  pole  projections  and  a  coll 
surrounding  one  of  the  pole  projections.  A  movable 
mass  of  low  magnetic  reluciance  adjacent  to  the  pole  of 
magnet  and  adapted  to  close  the  path  of  magnetic  flux 
through  the  pole  projections,  is  provided  with  a  section  of 
high  mignetic  reluctance  adapted  to  divert  the  flux  from 
one  cf  the  projections  to  the  other,  thus  varying  the  flux 
fl  '■wine  tlirough  the  coil  and  generating  a  current,  and 
when  this  circuit  is  broken  a  spark  is  produced. 

73^,277-  Electrical  Motor.  Harold  Rowntree,  Chi- 
cago, 111.,  assignor  to  the  Burdett-Rowntree 
Manufacturing  Company,  Chicago,  111.  Appli- 
cation filed  November  15,  1899. 

An  electric  motor  having  its  armature  and  field  simul- 
taneously revoluble  in  opposite  directions  is  combined 
with  means  for  reversing  the  revoluble  direction  of  the 
parts.  A  hoisting  mechanism  driven  faster  by  one  of  the 
parts  than  by  the  other  is  atcached  to  an  elevator  car  and 
operated  by  the  moirr.  - 

732,386.  Friction  Gear  for  Electric  Motors.  Julius 
B.  Wantz,  Chicago,  III,  assignor  to  the  Victor 
Electric  Company.  Application  filed  February 
9,  1903. 

A  yielding  thrust-bearing  is  fixed  on  one  end  of  the 
shaft,  a  friction  disk  on  the  other,  and  a  flexible  bracket 
arm  fixed  to  the  frame.  A  driven  shaft  journaled  in  the 
arm,  and  a  friction  wheel  on  the  driven  sbafc  engaging  the 
disk  are  the  principal  features. 

732,443.  Telephone.  Fred  C.  Redfield,  Nashua, 
N.  H.,  assignor  to  the  American  Otophone  Com- 
pany. Nashua,  N.  H.  Application  filed  April 
3,  1902: 

Connected  by  a  stem  are  a  diaphragm  and  a  resistance- 
varying  element.  A  series  of  harmonic  vibrators  are  at- 
ta  bed  to  the  stem  and  modified  by  a  resonator 
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switching  mechanism  except  when  a  minimam  of  the  re- 
sistance is  shunted  are  also  provided. 

732.364.  Electric  Igniter.  Herbert  G.  Mears,  New 
York,  and  Henry  W.  Aylward,  Brooklyn,  N.  Y., 
assignors  to  the  Auto-igniter  Company,  New 
York,  N.  Y.  Application  filed  November  19, 
1902. 

The  inventor  proposes  a  magnet  with  a  coil  surrounding 
one  of  the  poles.  A  polar  extension  connected  to  the 
same  magnetic  pole,  with  a  gap  between  the  polar  exten- 
sion and  coil,  a  polar  extension  connected  to  the  other 
magnetic  pole  and  an  inductor  movable  with  respect  to 
the  polar  extensions  and  coil  are  specified 

732.365.  Igniter  for  Internal-combustion  Engines. 
Herbert  G.  Mears,  New  York,  N.  Y.,  and  Henry 
W.  Aylward,  Brooklyn,  N.  Y.,  assignors  to  the 
Auto-igniter  Company,  New  York,  N.  Y.  Ap- 
plication filed   November   19,   1902, 

The  combination  of  a  fly-wheel  having  a  cut-away  por- 
tion, and  an  induction  generator  with  respect  to  which  the 
fly-wheel  rotates,  the  generator  being  mounted  within  the 
inclosing  ring  of  the  fly-wheel  so  as  to  be  protected,  is  de- 
scribed. 

732.366.  Electric  Igniter.  Herbert  G.  Mears,  New 
York,  and  Henry  W.  Aylward,  Brooklyn,  N.  Y., 
assignors  to  the  Auto-igniter  Company,  New 
York,  N.  Y.    Application  filed  April  3,  1903. 

An  igniter  consists  of  a  disk-like  inductor,  of  a  magnet 
straddling  the  same  and  between  the  poles  of  which  the 
inductor  is  movable,  and  a  pole  piece  carried  by  one  of  the 
magnet  poles  and  located  closely  adjacent  to  the  inductor 
and  a  coil  on  the  pole  piece. 

732.371.  Generator  for  Electric  Igniters.  Leon  J. 
Le  Pontois,  New  York,  N.  Y.,  assignor  to  the 
Auto-igniter  Company,  New  York,  N.  Y.  Ap- 
plication filed  February  15,  1902.  Renewed  Jan- 
uary 10>  1903. 

The  magnetic  circuit  through  a  magnet  is  closed  by  a 
movable  mass  of  low  magnetic  reluctance.  This  mass  is 
provided  with  a  section  of  high  magnetic  reluctance 
adapted  to  be  brought  into  the  path  of  the  magnetic  flux 
and  thus  generate  a  current  in  a  coil  surrounding  one  of 
the  poles  of  the  magnot.  The  current  produces  a  spark 
between  two  terminals. 

732.372.  Generator  for  Igniters.  Leon  J.  Le  Pon- 
tois,  New   York,   N.   Y.,  assignor  to  the   Auto- 
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732,449.  Telephone  Transmitter  and  Receiver.  Oli- 
ver P.  Sammons,  Denison,  Texas.  Application 
filed  July   14,   1900. 

Combined  with  a  base  having  a  sound-proof  box  is  a  re- 
ceiver arranged  within  the  box.  A  transmitter  arranged 
also  within  (be  box  is  connected  to  the  receiver  through  a 
conduit,  the  diaphragms  being  adjacent  to  the  ends  of  the 
conduit.  An  induction  coil  and  a  battery  connected  with 
the  transmitter  complete  the  apparatus. 

732,477.  Electric  Switch.  Isaac  G.  Waterman, 
Santa  Barbara,  Cal.  Application  filed  August  2, 
1902. 

A  rocking  switch  contact  is  engaged  at  certain  points  by 
a  movable  member  bavine  a  pivoted  spring-projected 
finger  adapted  to  engage  different  portions  of  the  switch 
confict  and  throw  it  in  different  directions. 

732.488.  Elecl;ric  Arc  Lamp  for  Constant-potential 
Circuits.  James  J.  Wood,  Fort  Wayne,  Ind. 
Application  filed  June  14,  1902. 

Above  the  lamp-c&se  is  a  resistance  case  formed  with  a 
body  shell  communicating  at  its  lower  part  with  the  in- 
terior of  the.lamp  case  and  having  an  outer  support  for  the 
resistance  coil.  An  air-flue  within  it  and  formed  with  in- 
tercommunicating passages  for  the  circuit-wires  leads 
from  the  lamp-case  across  the  air-flue  to  the  coil. 

732.489.  Rheostat  for  Arc  Lamps.  James  J.  Wood, 
Fort  Wayne,  Ind.  Application  filed  April  25, 
1903. 

A  rheostat  comprises  a  body  shell  having  an  upright 
wall,  a  series  of  upright  porcelain  tubes  supported  against 
the  wall,  and  a  resistance  wire  in  the  tubes. 

732,495.  Trolley.  George  E.  Allen,  Pittsburg,  and 
George  Zimmer,  Allegheny,  Pa.  Application 
filed  April   15,   1903. 

A  wheel  is  mounted  in  a  harp  on  the  pole.  A  collar  is 
attached  to  the  trolley  pole,  also  a  pair  of  V-shaped  guard 
arms  pivoted  to  the  collar,  and  a  yoke  connecting  the  arms 
together  at  their  lower  ends.  A  guard  carried  by  each 
branch  of  the  Y-shaped  arms,  cords  connected  to  the 
guards  for  operating  them,  and  springs  interposed  between 
tlie  collar  upon  the  trolley  pole  and  the  yoke  carried  by 
the  a-ms  are  also  prnviderl. 

732,512.  Electric  Railway.  Edward  C.  Boynton, 
Newburgh,  N.  Y.  Application  filed  March  5, 
1903. 

A  main-line  track  is  combined  with  two  or  more  parallel 
tracks    branching    out    and    a    series    of    overhead    con- 


tacting conductors  extending  entirely  across  all  of  the 
tracks.  The  conductors  are  supported  in  such  manner 
that  the  lateral  movement  of  the  cars  in  being  switched 
from  track  to  track  is  not  interfered  with. 

732,546.  Cotton  Picker.  John  Griffin,  Greenville, 
Miss.     Application  filed  November  12,  1901. 

The  suction  apparatus  for  a  pneumatic  cotton  picker  is 
controlled  by  electromagnets  which  operate  the  valves. 

732,559-  Electric  Signal.  George  F.  Hilton,  St.  Au- 
gustine,  111.    Application  filed  July  21,   1902. 

Formed  in  the  tread  of  the  rail  is  a  socket  which  com- 
municates with  an  aliued  bore.  One  of  the  wires  of  a 
battery  signal  is  connected  direct  to  the  rail  and  tlie  other 
wire  is  insulated  from  the  rail  and  led  into  the  bore.  A 
stem  for  closing  the  circuit  when  depressed  and  having  a 
vertical  movement  in  the  bore  and  provided  with  a  head 
whit  h  moves  in  the  socket  is  provided 

732,586.  Safety  Device  for  Electric  Elevators.  Gus- 
taf  T.  Rennerfelt,  Brooklyn,  N.  Y.,  assignor  to 
the  Otis  Elevator  Company,  East  Orange,  N.  J. 
Application  filed   September   17,   1902. 

The  essential  features  are  a  motor-controlling  mechan- 
ism, a  brake-wheel  and  brake  for  the  motor,  a  solenoid 
for  operating  the  brake,  controlled  by  the  motor-controll- 
ing mechanism,  and  additional  means  for  applying  the 
brake  auiomilically  dependent  on  the  speed  of  the  motor 
and  the  interruption  of  the  main  circuit. 

732,602.  Electric  Motor  for  Ceiling  Fans.  Peter 
Swan,  Calcutta,  India.  Application  filed  January 
13.  1903- 

An  electric  motor  for  ceiling  fans  is  described  baving 
drum  armatures  running  on  a  vertical  axis,  an  oil-contain- 
ing trough  encircling  the  armature-carrying  part,  an  in- 
verted cup  in  the  troueh  pnd  fixed  conical  ball-bearings. 

732,608.  Electrical  Contact-controlling  Float.  Isaac 
G.  Waterman,  Santa  Barbara,  Cal.  Application 
filed  August  4,  1902. 

Combined  with  a  float  casing  and  a  float  is  a  stationary 
electrical  contact  and  a  movable  electrical  contact.  A 
movable  member  and  an  insulating  block  on  the  movable 
member  which  is  engaged  with  the  movable  contact  are 
also  supplied. 

732.616.  Method  of  Applying  Heat  to  Electrolytes. 
Charles  F.  Burgess  and  Carl  Hambuechen,  Mad- 
ison,  Wis.     Application   filed   March   12,    1903. 

A  methcd  of  applying  lieat  to  electroljtes  consists  in 
imparting  heat  to  one  or  more  of  the  terminals  by  in- 
cluding the  terminal  in  an  electric  circuit  distinct  from 
the  electrolyzing  circuit. 

732,619.  Controller  for  Electric  Hoists.  Philip  J. 
Darlington.  Glenridge,  N.  J.,  assignor  to  the 
Sprague  Electric  Company.  Application  filed 
October  3,   1902. 

A  reversing  controller  having  contacts  adapted  to  oper- 
ate a  m^tor  for  hoisting  and  lowering  without  any  external 
resistance,  and  an  additional  contact  for  shunting  the 
armature  with  a  resistanre  in  lowering,  is  desciibtd. 

732,631.  Asymmetric  Conductor.  Carl  Hambuechen, 
Madison,  Wis.  Application  filed  January  19, 
1903. 

Ad  asymmetric  conductor  comprises  an  electrolyte  con- 
taining a  mixture  of  salts,  the  mixture  being  substantially 
non-conductive  at  ordinary  temperatures. 

732,644.  Switch  for  Double-filament  Electric  Lamps. 
Levi  Lobenthal,  New  York,  N.  Y.,  and  John 
McCnllough,  Newark,  N.  J.  Application  filetd 
December  30,  1902. 

A  metallic  collar  surrounds  the  base  of  the  lamp  and 
has  a  notch  in  its  periphery  containing  two  contact  plates 
connected  to  the  filaments  of  the  lamp.  A  pivoted  switch 
mounted  upon  and  in  electrical  connection  with  the  collar 
and  adapted  to  make  contact  with  the  plates  is  a  part  of 
the  device.     (See  cut  ) 

732,648.  Telegraphic  Transmitter.  Horace  G.  Mar- 
tin, Brooklyn,  N.  Y.,  assignor  of  one-half  to 
Walter  P.  Phillips,  Bridgeport,  Conn.  Applica- 
tion filed   October  6,   1902. 

Adapted  to  engage  the  armature  of  an  electromagnet  is 
a  pivoted  pendulum.  A  key  and  electrical  connections 
leading  from  the  source  of  supply  through  the  electro- 
magnet to  the  key  are  supplied.  (See  cut  on  preceding 
page.) 

732,654.  Means  for  Maintaining  Synchronous  Rota- 
tion of  Dynamo-electric  Machines.  Edwin  W- 
Rice,  Jr.,  and  Ernst  J.  Berg,  Schenectady,  N.  Y., 
assignors  to  the  General  Electric  Company, 
Schenectady,  N.  Y.  Original  application  filed 
August  28,  1899.  Divided  and  this  application 
filed    March   24,   1902. 

In  combination  with  an  alternating-current  generator 
provided  with  field  poles  is  a  bridge  of  highly  conducting, 
non-magnetic  material  extending  between  and  undercutting 
the  opposing  pole  corners  of  each  pair  of  poles. 

732,665.  Insulating  System  for  Electric  Transmis- 
sion Circuits.  Alvah  W.  Underwood,  Pittsfield, 
Mass.     Application   filed   December   18,    igo2. 

Supporting  insulators  carry  a  frame.  A  main  insulator 
supported  from  the  frame  carries  the  wire. 

732,672.  Electric  Switch.  Henry  P.  Ball,  New  York, 
N.  Y.,  assignor  to  the  General  Incandescent  Arc 
Light  Company,  New  York,  N.  Y.  Original 
application  filed  July  6,  1900.  Divided  and  this 
application  filed  June   11,    1902. 

A  horizontally  disposed  supporting  plate  carries  a  series 
of  partitions  depending  from  it.  A  receptacle  for  contain- 
ing an  insulating  fluid  has  a  series  of  partitions  projecting 
upward  from  the  bottom.  An  oscillating  cylinder  with  a 
series  of  disks  mounted  upon  it  is  interposed  between 
pairs  of  the  partitions. 

Designs. 
36,398.  Ammeter  Cover.  Weston  A.  Price,  Cleve- 
land, Ohio,  assignor  to  the  Electric  and  Dental 
Specialty  Company,  Cleveland,  Ohio.  Applica- 
tion filed  February  24,  1903.  Term  of  patent,  14 
years. 

36)399-     Rheostat   or  Controller   Cover.     Weston    A. 

Price,  Cleveland,  Ohio,  assignor  to  the  Electric 

and  Dental  Specialty  Company,  Cleveland,  Ohio. 

Application    filed    February   24,    1903.     Term   of 

.     patent,    14  years. 
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Jebsen  Process  of  Producing  Peat  Coal 
by  Electricity. 

Much  has  been  written  regarding  the  immense 
peat-bog  tracts  in  European  Russia  and  of  the  vari- 
■ous  processes  devised '  by  which  the  peat  is  dried 
and  pressed  into  briquettes  of  suitable  size  for  burn- 
ing in  stoves  and  furnaces.  The  tracts  in  Bavaria, 
Belgium,  Norway  and  Ireland  contain  a  sufficient 
amount  of  peat  to  supply  Europe  with  fuel  for  ages 
to  come,  and  for  several  years  European  chemists 
and  engineers  have  been  experimenting  with  a  view 
of  transforming  raw  peat  into  combustible  material 
with  the  least  possible  cost.  There  are  a  large  num- 
ber of  factories  for  briquetting  peat  in  various  parts 
of  Europe.  The  peat  is  cut  by  hand  into  large  blocks, 
dried  in  the  sun  and  compressed  into  suitable  bri- 
quettes. In  many  cases  the  sun-dried  briquettes  are 
subsequently  placed  in  a  dry-house,  where  hot  air 
is  passed  through  them,  removing  all  but  about  15 
to  20  per  cent,  of  the  moisture.  Peat  when  freshly 
dug  contains  from  70  to  85  per  cent,  of  water,  and  it 
is  the  removal  of  this  water  that  constitutes  one 
of  the  most  difficult  problems  in  the  process.  The 
raw  peat  contains  from  30  per  cent,  to  50  per  cent, 
carbon,  and  1.6  pounds  are  required  to  have  the  same 


Carbon 76-91 

Hydrogen 4.64 

Oxygen 8.15 

Nitrogen 1.78 

Sulphur .70 

Ashes 3.00 

Humidity 482 

100.00 
Professor  Blochmann  of  Konigsburg  said  in  a  re- 
cent lecture :  "Peat  coal  is  destined  to  replace  the 
expensive  charcoal  in  all  cases  and  the  cheap  brown 
coal  and  coke  in  all  such  cases  where  cleanliness 
and  the  absence  of  sulphur  is  required,  as  in  many 
metallurgical  processes.  It  will  undoubtedly  find  ex- 
tensive employment  in  the  production  of  the  best 
grades  of  steel." 

The  lebsen  process  is  only  successful  where  ex- 
tensive fields  of  the  best  grade  of  peat  are  available. 
As  before  stated,  the  peat  must  be  dried  before  be- 
ing put  into  the  retort,  and  many  devices  have  been 
patented  for  this  purpose  In  lebsen's  process  the 
gases  given  off  by  the  peat  in  carbonizing  are  utilized 
for  drying  the  raw  peat,  after  being  mixed  with 
sufficient  air  to  keep  the  temperature  below  130°  C, 
above  which  point  the  peat  is  liable  to  ignite.  As 
roo  pounds  of  the  best  quality  of  peat  will  give  off 
500   cubic   feet  of  gas,   it   can   be   seen  that  there  is 


The  retorts  in  question  (see  Fig.  i)  consist  of 
cylindrical  iron  cases  about  six  feet  high  and  three 
feet  in  diameter,  being  provided  with  a  lid  at  both 
ends.  These  retorts  are  lined  inside  with  asbestos 
or  firebrick,  and  are  provided  with  rheostats  for 
regulating  the  current.  Heat  is  communicated  to 
the  peat  through  spirals  of  resistance  wire  supported 
from  the  walls  of  the  retort.  In  this  way  it  is 
brought  in  direct  contact  with  the  peat  and  the 
arrangement  is  such  that  the  contents  of  the  retort 
absorb  practically  all  the  heat  generated,  loss  of  heat 
by  radiation  being  almost  entirely  avoided.  As  soon 
as  the  retort  is  filled  the  lids  are  closed  and  the 
current  turned  on.  Experience  has  determined  the 
time  necessary  to  carbonize  the  mass,  this  time  de- 
pending upon  the  quality  of  the  peat,  the  percentage 
of  water  contained  and  the  character  of  the  product 
which  is  desired.  After  the  current  is  cut  off,  the 
retort  and  its  contents  must  be  allowed  to  cool,  after 
which  the  lower  door  is  opened,  the  contents  falling 
into  a  car  standing  upon  the  track  beneath  the  retort. 
It  is  also  possible  to  operate  continuously,  in  which 
case  the  retort  must  be  much  longer.  In  this  case 
peat  is  continually  fed  into  the  upper  end  of  the  re- 
tort, while  from  the  lower  end  it  is  removed   every 


Fig.  1.    Retort  Room. 

calorific  power  as  one  pound  of  good  coal,  while  the 
sun-dried  peat  occupies   sV;:  times  the   bulk  of  coal. 

After  being  compressed  into  briquettes,  the  product 
has  a  density  nearly  equal  to  that  of  coal,  with  about 
the  same  heating  value.  Generally  speaking,  the 
chemical  composition  of  the  air-dried  peat,  which  is 
free  from  ashes,  is  45  per  cent,  carbon,  1V2  per  cent, 
hydrogen,  28%  per  cent,  chemical  solution,  and  25 
per  cent,  water.  The  sun-dried  peat  contains  from 
iVj  per  cent,  to  50  per  cent,  ash;  that  containing 
less  than  five  per  cent,  being  designated  as  "ash-poor 
peat,"  that  containing  between  10  per  cent,  and  25 
per  cent.,  "ash-rich  peat,"  while  that  containing  more 
than  25   per  cent,  of  ash  cannot  be  used. 

The  main  objection  to  the  ordinary  process  of 
peat  briquetting  is  the  waste  of  valuable  by-products 
which  are  contained  in  the  peat  in  considerable  quan- 
tities. Perhaps  the  most  successful  of  the  many 
processes  devised  for  saving  the  paraffine,  creosote 
and  other  constituents  is  that  devised  by  P.  lebsen 
of  Dale,  Norway,  which  is  patented  in  all  countries 
and  has  been  practiced  for  three  years  in  the  factory 
of  the  inventor  at  Stangfjorden,  Norway.  In  the 
Jebsen  process  the  peat  is  dried  to  a  certain  degree 
and  then  electrically  carbonized  in  air-tight  retorts, 
several  of  which  are  supplied  with  current  from  a 
dynamo  direct-connected  to  a  turbine  waterwhcel. 
This  process  allows  a  very  rapid  and  uniform  car- 
bonizing of  the  peat  and  produces  peat  coal  having 
a  very  tough  black  structure,  with  a  heating  value 
of  7,500  calories.  This  peat  coal  burns  with  a  very 
long  flame  and  intense  heat,  with  very  little  soot  and 
ash.  The  analysis  made  by  the  Royal  Norwegian 
High  School  in  Christiania  of  the  Jebsen  coal  is  as 
follows : 


JEBSEN    PROCESS    OF    PRODUCING    PEAT    COAL    BY    ELECTRICITY. 

derived  from  the  retort  sufficient  gas  to  dry  large 
quantities  of  the  raw  product.  A  London  manufac- 
turing company  has  on  the  market  ventilators  run- 
ning at  200  revolutions  per  minute  and  requiring 
40  horsepower  for  their  operation,  which  will,  with 
gases  at  100°  C.  to  130°  C,  reduce  the  moisture  from 
85  per  cent,  to  25  per  cent,  from  24  tons  of  freshly 
dug  peat  in  24  hours.  Jebsen  therefore  utilizes,  in  re- 
moving the  greater  portion  of  the  water  from  the 
raw  peat,  gas  derived  from  the  peat  itself  at  prac- 
tically no  expense. 

The  process  of  manufacturing  is  as  follows :  The 
peat  is  brought  from  large  peat  fields  in  shiploads 
of  about  100  tons  each  and  is  taken  from  the  ships 
by  means  of  hoists  into  the  storeroom  (A),  Fig.  3 
(see  next  page),  and  is  there  kneaded  and  pressed  in 
a  machine  devised  and  manufactured  for  the  purpose. 
The  output  of  this  machine  is  25  "strings"  an  hour, 
the  dimension  of  each  "string,"  as  the  pressed  prod- 
uct is  called,  being  three  by  three  by  30  inches,  and 
the  average  weight  of  each  is  five  pounds  in  dry 
state.  These  briquettes  are  then  placed  upon  cars, 
each  holding  about  150  briquettes,  which  are  then 
taken  to  one  of  the  five  tracks  in  the  drying  tunnel 
(B).  Fig,  4,  where  they  are  slowly  moved  the  lenglli 
of  the  room  against  a  blast  of  hot  air  produced  by 
the  ventilator  (C),  The  hot  blast  has  an  initial 
temperature  of  from  90°  C.  to  100  °  C,  and,  at  the 
other  end  of  the  drying  room  a  temperature  of  from 
40°  C.  to  50°  C.  In  this  way  the  briquettes  are  rap- 
idly dried,  and  upon  reaching  the  end  of  the  drying 
room  are  switched  over  track  two  into  the  building 
(D),  then  from  there,  by  means  of  an  elevator,  to 
the  third  track  on  the  second  floor  of  the  building. 
Here  the  cars  run  to  the  retorts  and  are  unloaded. 


Fig,  2.     Dynamo  Room, 

few  hours.  The  temperature  required  to  carbonize 
peat  perfectly  is  from  400°  C.  to  500°  C. 

.^n  interesting  point  is  that  while  waterpower  is 
convenient  for  the  generation  of  the  electrical  en- 
ergy (Fig.  2),  still  it  must  be  remembered  that  a 
large  quantity  of  combustible  gas  is  produced,  which 
can  either  be  burned  under  boilers  or  used  directly  in 
,gas  engines.  In  100  parts  of  air-dried  peat  there 
is  33  per  cent,  of  peat  coal,  four  per  cent,  of  tar, 
40  per  cent,  of  tar  water  and  23  per  cent,  of  gas. 
The  tar  is  separated  from  the  tar  water  by  heating, 
and  is,  under  ordinary  conditions,  soft.  The  tar 
thus  obtained  is  treated  with  sulphuric  acid  and  then 
washed  out  with  water,  the  following  by-products 
being  obtained :  Peat  oil,  35  per  cent. ;  paraffine 
"mass,"  55  per  cent. ;  coke,  four  per  cent,  and  gas, 
four  per  cent.  The  paraffine  "mass"  is  crystallized, 
and  after  standino'  for  several  days  is  again  worked, 
giving  20  per  cent,  of  pure  paraffine  and  75  per  cent, 
of  filter  oil ;  the  paraffine  is  ready  for  the  market, 
the  filter  oil  is  mixed  with  peat  oil,  and,  after  ex- 
tracting the  creosote,  is  sold  as  gas  oil.  From  100 
pounds  of  tar  about  10  pounds  of  paraffine  are  ob- 
tained, this  being  used  extensively  in  the  manufacture 
of   candles. 

The  electrical  installation  in  Stangfjorden  was 
furnished  by  the  Elektrisk  Bureau,  Christiania.  Mr. 
Prague,  who  controls  the  Jebsen  interest,  says  that 
the  cost  of  installation  of  a  factory  with  a  yearly 
capacity  of  10,500  tons,  including  $10,000  for  work- 
ing capital,  is  $80,500.  The  estimated  cost  of  mai.u- 
facturing  and  marketing  the  product  is  $28,300  a 
year.  The  market  value  of  the  peat  coal,  at  $5  a  ton, 
is  $52,500,  leaving  an  estimated  net  profit  of  $24,200, 
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Natural    Scenery   and   Power   Develop- 
ment at  Niagara  Falls. 

In  Its  issue  of  June  6tli  last,  apropos  of  the  sev- 
enteenth annual  report  of  the  commissioners  of  Vic- 
toria Free  Park  on  the  Canadian  side  of  Niagara 
Falls,  the  Western  Electrician  considered  at  some 
length,  editorially,  the  question  of  the  power  devel- 
opment at  Niagara  Falls  in  relation  to  the  preserva- 
tion of  the  natnral  scenery.  Supplementing  that  pub- 
lication, it  is  interesting  to  note  what  the  commis- 
sioners of  the  New  York  State  Reservation  at  Ni- 
agara have  to  say  on  the  same  subject  in  their  re- 
cent annual  report.  What  they  say  is  especially 
interesting  at  this  time,  because  it  was  i8  years 
ago  last  Wednesday  since  the  reservation  was  thrown 
open  to  the  public  free  to  all  mankind  forever,  the 
formal  opening  have  occurred  July  IS,  1885.  On  the 
matter  of  power  franchises  and  power  development 
the  commissioners  say ; 

"The  Niagara  reservation  was  created  declaredly 
'for  the  purpose  of  preserving  the  scenery  of  the 
Falls  of  Niagara.'  The  state  has,  however,  by  re- 
peated acts,  authorized  various  diversions  from  their 


a  member  of  the  constitutional  convention,  offered 
in  the  latter  body  a  resolution  for  the  appointment 
of  a  committee  to  report  to  the  convention  whether 
the  constitution  should  be  amended  so  as  to  restrain 
the  Legislature  from  granting  to  corporations  or  in- 
dividuals the  right  to  divert  the  waters  of  the  Upper 
Niagara.  The  resolution  was  adopted  and  the  sub- 
ject referred  to  a  sub-committee  of  the  committee 
on  legislative  powers,  of  which  the  Hon.  John  A, 
Barhite  was  chairman. 

"The  report  of  this  committee,  based  upon  a  per- 
sonal exantination  of  the  falls,-  and  the  most  pains- 
taking investigation,  confirmed  the  apprehensions  of 
the  commissioners.  After  enumerating  the  corpo- 
rations which  had  been  chartered  to  divert  the  waters 
of  Niagara,  and  giving  the  particulars  of  their 
franchises,   the   report    declared: 

"  'The  reservation  was  founded  and  an  immense 
sum  has  been  expended  to  give  the  people,  not  only 
of  the  state,  but  of  the  whole  world,  an  opportunity 
to  view  at  slight  expense  one  of  the  grandest  and 
most  sublime  scenes  on  the  face  of  the  globe ;  and 
if  corporate  and  individual  ambition  is  not  checked 
and    made    subordinate    to    public    rights,    there    is 
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channel  of  the  waters  that  would  naturally  flow  over 
the  falls. 

"In  i88q  a  bill  was  introduced  in  the  Legislature 
to  authorize  the  'Niagara  Hydraulic  Electric  Com- 
pany to  erect  machinery  under  Niagara  Falls  for  the 
purpose  of  utilizing  the  power  of  said  falls  for  man- 
ufacturing electricity.'  The  commissioners  of  the 
state  reservation  at  Niagara  conceived  it  to  be  their 
duty  to  oppose  the  passage  of  this  bill,  and  at  that 
session  the  measure  was  not  reported  out  of  com- 
mittee. In  their  report  to  the  Legislature  January 
20,  1890,  the  commissioners  frankly  avowed  their 
policy  in  these  words : 

"  'It  may  as  well  be  understood  that  the  commis- 
sioners will  decline  to  entertain  propositions  or  ap- 
plications, on  the  part  of  individuals  or  corporations, 
to  utilize  the  waterpower  at  Niagara;  nor  will  they 
countenance  any  scheme  the  success  of  which  would 
be  likely  to  result  in  the  defacement  of  the  landscape 
or  in  any  way  interfere  with  the  performance  of  the 
duty  entrusted  to  them,  namely,  that  of  restoring 
the   scenery  to   its   natural   conditions.' 

"To  this  position  the  commission  has  adhered 
consistently,  and  has  called  attention  repeatedly  in 
its    annual    reports    to    threatened    disfigurement    of 


certainly  danger  that  the  Falls  of  Niagara,  like  the 
Falls  of  Minnehaha,  may  live  in  the  tradition  of 
song  and  story,  but  will  be  sadly  deficient  in  the 
amount  of  water  flowing  over  their  brink.' 

"The  committee  further  declared  its  belief  that 
an  amendment  to  the  constitution  was  needed  to 
prevent  further  grants.  The  committee,  therefore, 
submitted  to  the  constitutional  convention  the  draft 
of  an  amendment,  forbidding  the  granting  of  any 
charter  to  divert  the  waters  of  Niagara  except  for 
sanitary,  fire  and  domestic  uses,  and  providing  that 
corporations  or  individuals  already  chartered  should 
be  under  the  direction  and  control  of  the  reservation 
commissioners,  but  the  efforts  of  the  opponents  of 
the  amendment  secured  its  defeat  in  the  convention. 

"The  commissioners  observe  that  while  these 
grants  in  New  York  have  been  made  without  exact- 
ing any  compensation  to  the  state,  the  Canadian  au- 
thorities require  and  obtain  a  substantial  pecuniary 
return  for  similar  privileges  granted  on  that  side 
of  the  river. 

"The  danger  which  threatens  the  integrity  of  Ni- 
agara Falls  is  not  merely  theoretical,  but  is  a  very 
substantial  reality,  and  proceeds  from  three  sources : 

"First — From  the  power  companies  now  in  opera- 


FIG.    4.       PLAN    OF    JEBSE 

the  falls  or  impairment  of  their  volume.  The  oppo- 
sition of  the  commission,  however,  to  the  commercial 
enterprises  which  have  sought  to  obtain  or  have  ob- 
tained from  the  state  valuable  water  privileges  at  the 
expense  of  the  falls,  has  proceeded  solely  from  its 
conception  of  the  duties  of  the  trusteeship  with  which 
it  has  been  charged.  Defeated  in  the  attempt  to 
erect  power  works  immediately  under  the  falls,  en- 
terprising promoters  soon  devised  the  plan  of  evading 
the  uncompromising  position  of  the  reservation  com- 
missioners by  taking  water  from  the  Niagara  River 
above  the  reservation  and  conducting  it  by  subter- 
ranean tunnel  to  the  river  below  the  falls,  utilizing 
its  power  in  transit. 

"By  1894,  the  year  in  which  the  last  constitutional 
convention  was  held,  eight  corporations  had  been 
chartered  to  use  the  waters  of  the  Niagara  River 
above  the  falls  for  commercial  purposes.  Some  were 
subject  to  no  limitation  as  to  the  amount  of  water 
which  they  could  divert,  and  the  situation  had  become 
so  alarming  that  the  president  of  this  board,  who  was 
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tion  on  the  American  side,  which  take  from  the 
Niagara  River  between  7,000,000  and  8,000,000  gal- 
lons of  water  a  minute,  or  about  six  per  cent,  of  the 
total  flow  over  the  falls. 

"Second — From  the  construction  of  commercial  and 
drainage  canals  which  will  divert  the  waters  of  the 
Great  Lakes  from  their  natural  outlet  by  way  of  the 
St.  Lawrence  system  to  that  of  the  Mississippi.  The 
Chicago  Drainage  Canal,  designed  to  take  600,000 
cubic  feet  a  minute  from  Lake  Michigan,  is  a  case 
in  point ;  and  among  other  suggestions  which  have 
been  advanced  is  one  for  a  canal  across  the  state 
of  Wisconsin  from  Lake  Michigan  to  the  Mississippi, 
and  another  for  a  canal  from  Lake  Superior  at  Du- 
luth  to  the  Mississippi  at  Minneapolis. 

"Third — From  Canadian  enterprises,  like  the  Wel- 
land  Canal,  and  the  proposed  canal  connecting  the 
Georgian  Bay  with  the  Ottawa  River,  or,  to  come 
nearer  to  Niagara,  from  the  Ontario  Power  Com- 
pany and  the  Canadian  Niagara  Power  Company, 
whose    works    are    now    in    course    of    construction 


within  sight  of  our  reservation,  and  from  a  third 
Canadian  corporation  to  which  the  commissioners 
for  the  Queen  Victoria  Niagara  Falls  Park  have 
recently  granted   a   similar   privilege." 

In  regard  to  the  disfigurement  of  Victoria  Park 
the  report  says :  "Great  as  has  been  the  regret  of 
this  commission  at  the  action  of  the  past  New  York 
Legislatures  in  permitting  the  diversion  of  water 
from  the  falls,  a  keener  regret  has  been  caused  ■ 
by  the  policy  of  the  Canadian  government,  for  the 
latter  has  not  only  granted  the  right  to  subtract  a 
large  volume  of  water  from  the  falls,  but  it  has 
also  permitted  the  power  companies  to  invade  the 
Victoria  Park  and  erect  there  unsightly  structures 
in  full  view  of  both  the  American  and  Canadian 
reservations." 


Devices  for  the  Utilization  of  the  Powrer 
of  Waves  and  Tides. 

Regardless  of  the  fact  that  up  to  the  present  time 
no  commercial  application  has  been  made  of  the 
various  wave  and  tide  motors  devised  by  various 
inventors,  there  still  seems  to  be  a  fascination  about 
the  subject  which  leads  men  to  devote  their  time 
and  energy  to  a  solution  of  the  problem,  as  the  pat- 
ent   records    testify. 

It  is  now  generally  conceded  that  power  cannot 
be  developed  to  advantage  from  the  tides.  Indeed, 
the  total  power  represented  by  the  rise  and  fall  of 
the  water  due  to  tides  is  far  less  than  is  generally 
supposed,  and  when  one  stops  to  consider  the  added 
loss  in  the  necessary  machinery  the  idea  of  using 
the  tides  for  any  useful  purpose  seeins  impracticable. 
Some  inventors  have  advocated  the  scheme  of  con- 
structing vast  basins  or  reservoirs,  to  be  filled  and 
emptied  by  the  rise  and  fall  of  the  tide,  which  will 
drive  turbines  or  waterwheels.  But  this  scheme  docs 
not  seem  feasible,  for,  as  a  recent  writer  has  pointed 
out,  75  cubic  feet  of  water  falling  10  feet  would  be 
needed  per  minute  to  get  a  single  horsepower.  For 
1,000  horsepower  not  less  than  73,000  cubic  feet  per 
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minute,  or  5,400,000  cubic  feet  per  tide,  must  be 
provided.  A  reservoir  500  feet  long,  500  feet  wide 
and  20  feet  deep,  is  an  object  of  some  magnitude. 
It  must  not  be  forgotten,  however,  that  inasmuch 
as  the  whole  fall  of  20  feet  would  not  be  continu- 
ously available,  a  much  larger  volume  of  water 
would  be  required. 

Somewhat  more  productive  of  results,  however,, 
is  the  utilization  of  the  energy  of  the  waves,  and 
many  inventions  have  been  patented  for  machines  to 
accomplish  this  purpose.  Though  none  of  these  has 
ever  been  put  to  any  considerable  use,  still  there 
is  a  possibility  that  some  day  they  may  be  perfected, 
to  such  an  extent  that  they  will  be  used  for  purposes 
where  an  intermittent  source  of  power  will  serve. 

There  have  been  numerous  and  varied  devices  pro- 
posed. Many  work  upon  the  principle  of  a  float 
geared  through  proper  mechanical  means  to  a  shaft 
or  some  other  driving  apparatus.  As  the  float  rises, 
and  falls  with  the  waves,  a  reciprocating  motion  is 
imparted  to  the  machinery.  It  will  be  seen  that,  in 
order  to  obtain  any  considerable  power  by  this  means, 
floats  of  large  displacement  must  be  provided. 

Another  common  device  is  an  arrangement  of 
cylinders  and  pistons  so  placed  in  the  water  that  a 
rising  wave  will  force  water  into  the  lower  end  of 
the  cylinder  and  drive  the  piston  upward;  then,  as 
the  water  recedes,  a  vacuum  will  be  formed  and 
the  piston  forced  down  by  air  pressure.  This  ma- 
chine possesses  commendable  features  and  would' 
likely  be  more  efficient  than  another,  built  upon  al- 
together different  plans,  which  consists  of  a  boat 
carrying  in  its  center  a  sliding  weight  which  rushes 
back  and  forth  as  the  boat  is  inclined  one  way  or 
the  other  by  the  waves  and  impacts  upon  buffers 
situated  in  the  ends,  which  in  turn  are  connected 
to  the  pistons  of  air-compressor  cylinders. 

One  unique  contrivance  for  converting  wave  en- 
ergy is  illustrated  by  the  accompanying  cut.  A  boat 
is  supplied  with  a  number  of  vertical  rods  extending 
down  into  the  water.  The  rods  terminate  in  pistons 
which  operate  in  a  series  of  cylinders  mounted  on  a 
stationary  base  situated  beneath  the  boat.  As  the 
boat  rises  and  falls  the  pistons  operate  in  the  cyl- 
inders, and  by  a  suitable  arrangement  of  valves  and 
piping  water  may  be  pumped  into  a  hydraulic  ma- 
chine. 

A  serious  drawback  to  all  tidal  or  wave  machines 
is  the  fact  that  the  power  is  developed  intermittently, 
which  would  make  it  unsatisfactory  for  steady  loads. 
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National    Electrical    Contractors'    Con- 
vention at  Detroit. 

Tile  third  annual  meeting  of  the  National  Elec- 
trical Contractors'  Association  is  in  session  in  De- 
troit. Mich.,  as  this  issue  of  the  Western  Electrician 
goes  to  ijress,  the  dates  being  July  14th,  15th  and 
t6th.  The  place  of  meeting  is  the  Detroit  Light 
Guard  Armory,  and  to  make  the  affair  one  of 
especial  interest  many  manufacturers  and  supply 
dealers  are  making  exhibits  iia  the  armory.  The 
e.xhibition  hall  is  handsomely  decorated  for  the 
occasion,  this  part  of  the  work  being  done  by  the 
Elblight  Company  of  America.  As  this  privilege 
was  granted  exclusivelj'  to  the  Elblight  people,  they 
took  care  that  the  decorations  should  be  very  effect- 
i\'e.  The  passageways  are  festooned  with  a  perfect 
network  of  small  incandescent  lamps  in  green  and 
pink,  but  so  distributed  that  they  do  not  interfere 
with  the  various  exhibits  in  the  hall.  The  chairman 
of  the  exhibition  committee  is  Frank  J.  Miner  of 
Detroit. 

.As  will  be  remembered,  the  association  is  a  federa- 
tion of  15  state  societies,  including  the  leading  elec- 
trical contractors  of  these  states,  though  nearly 
ever}-  other  state  in  the  Union  is  represented. 

The  object   of  the   meeting  is   to   give  an   oppor- 
tunity  to    representative   manufacturing   concerns   to 
meet  the  contractors  and  discuss  questions  of  inter- 
est to  them,  also  exhibiting  not  only  standard  sup-  ' 
plies  but  new  devices  and  materials. 

Following  is  the  list  of  exhibitors: 

Alijbaduct  Manufacturing  Company. ..New  York  city. 

American  Circular  Loom  Company....-i;beIsea.  .Mass. 
American     Eiectrical     Heater     Com- 
pany     Detroit,    Mich. 

Bisseli,   F..  Company Toledo.  Ohio. 

Bossert    Electric    Construction    Com- 
pany      Utica.    N.    Y. 

Browning  Manufacturing  Company.  .  Aiilwaukee,  Wis. 

Carleton-Chase   Electric    Company.  ..  New  York  city. 

Clark.     Thomas     E..     Wireless    Tele- 
graph-Telephone Company   Detroit.   Mich. 

Crouse-Hinds  Electric  Company    ....  Syracuse,  N.  Y. 

Dale   Company    New  York  city. 

Detroit   Signal   Company    Detroit,  Mich. 

De     Veau    Telephone'  Manufacturing 
Company     New  York  city. 

Elblight  Company  of  America New  York  city. 

Electric   Appliance    Company    Chicago,  111. 

Electric   Gas-lighting   Company Boston,  Mass. 

Fort  Wayne  Electric  Company I'ort  Wayne,  Ind. 

Fuller   Company    Detroit,  Mich. 

General  Electric  Company  Schenectady.  N.  Y. 

Hart  Manufacturing  Company    ...'..  Hartford,  Conn. 

lloltzer-Cabot  Electric  Company   ....  Brookline.   Mass. 

.T'lhnson  &:  Morton  Company Utica.  N.  Y. 

Maltby   Lumber   Company    Bay   City.   Micll. 

Manhattan    Electric    Company    New  York  city. 

Marshall-Sanders  Company    Boston,  Mass. 

Michigan  Bolt  and  Nut  Works Detroit,  Mich. 

Miller    Anchor    Manufacturing    Com- 
pany     Norwalk,  Ohio. 

National  Carbon  Company    Cleveland,   O. 

National  India  Rubber  Company.  ...  Bristol,  R.  I. 

National  X-Ray  Reflector  Company.  .  Chicago.  111. 

Nernst  Lamp  Company Pittsburg,   Pa. 

Osburn   Flexible   Conduit   Company. ..  New  I'ork  city. 

Partrick.   t'arter  &  Wilkins Philadelphia.  Pa. 

Pass   &:    Seymour      Solvay,  N.  Y 

Peru    Electric     Manufacturing     Com- 
pany      Peru,  Ind. 

Phelps  Company Detroit.  Mich. 

Roeblings*   .Sons   Company,  John  A... .Trenton,  N.  J. 

Seidler-Miner  Electric   Company Detroit.  Mich. 

Sprague  Electric  Company    New  York  city. 

rnited  Electric  Heating  Company ...  Detroit.  Mich. 

Walker  &  Company.  Henry  L Detroit.  Mich. 

Westinghonse     Electric     and     Manu- 
facturing  Company    Pittsburg,  Pa. 


A  Large  Commutator. 

The  accompanying  picture  illustrates  the  assem- 
bly of  a  commutator  which  is  to  form  part  of  an 
1,800-kilowatt,    direct-current    generator    field    under 
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construction  in  the  shops  of  the  Briti.sh  Westing- 
house  company  at  Manchester,  England.  The  gen- 
erator is  being  supplied  to  the  order  of  the  City 
of  London  Electric  Lighting  Company,  and  will  be 
run  in  conjunction  with  units  of  similar  size  already 
supplied  by  the  company,  and  working  at  the  Bank- 
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side  station.  The  external  diameter  of  the  com- 
mutator is  10  feet,  and  there  are  900  segments,  each 
of  hard-drawn  copper,  around  the  circumference. 
The  generator  is  designed  for  a  normal  output  of 
1.800  kilowatts  at  450  to  500  volts,  and  will  be 
capable  of  supporting  a  continuotis  overload  of  20 
per   cent,    of   its   total    output. 


Steinmetz  Variable-speed  Induction 
Motor. 

A  system  of  speed  control  for  induction  inotors 
was  devised  by  Charles  P.  Steinmetz  of  Schenec- 
tady, N.  Y.,  some  years  ago,  in  which  several  motors 
connected  to  a  common  load  may  be  operated  in 
such  a  manner  that  the  speed  at  which  the  load 
is  driven  will  be  equal  to  the  speed  of  a  single 
motor  having  a  number  of  poles  equal  to  the  sum 
of  all  the  poles  of  all  the  motors.  In  the  above- 
riamed    system,    now   very    commonly    known   as    the 


FIG.     I.       STEINMETZ    VARIABLE-SPEED     INDUCTION     .MOTOR. 
— ELEVATION    IN   DIAGRAM. 

"concatenation"  system,  the  primary  ^  or  inducing 
winding  of  one  of  the  motors  is  connected  to  a 
source  of  supply, '  the  secondary  winding  is  con- 
nected to  the  primary  of  the  succeeding  motor,  aiid 
so  on  to  the  last  motor.  The  secondary  winding  of 
the  last  is  closed  upon  itself  either  directly  or 
through  a  suitable  resistance. 

■  In-order  to  do  away  with  the  necessity  of  em- 
ploying several  motors  Mr.  Steinmetz  has  now  in- 
vented and  patented  a  system  which  shall  embody  all 
the  advantages  of  the  first  method  in  a  single  motor. 

Upon  the  primary  member  of  the  motor  is  placed 
a  winding  coinprising  two  sections,  each  part  of 
each  section  covering  two  poles.  Switches  are  pro- 
vided for  connecting  both  sections  to  a  source  of 
supply  or  for  connecting  one  of  the  sections  to  the 
source  and   short-circuiting  the  other   on   itself. 

The  secondary  member  is  provided  with   a   wind- 


FIGS.    2    AND     3.       STEINMETZ     VARIABLE-SPEED     INDUCTION 
MOTOR. — DEVELOPMENT    OF   WINDINGS. 

ing  which  will  act  as  a  short-circuited  secondary 
when  the  two  sections  of  the  winding  on  the  pri- 
mary member  are  connected  to  the  source.  It 
also  acts  as  a  transfer  winding  for  generating  cur- 
rents by  induction  in  the  short-circuited  member 
when  one  section  is  connected  to  the  source  and 
one   is  short-circuited. 

The  accompanying  diagrams  will  be  of  aid  in 
understanding  the  operation  of  the  system.  Fig. 
I  is  an  elevation  in  diagram  showing  the  distribu- 
tion of  the  winding  and  connections.  Fig.  2  is  a 
development  of  the  windings  upon  the  primary 
member.  Fig.  3  is  a  development  of  the  winding 
on  the  secondary,  and  Fig.  4  is  a  diagrammatic  view 
of  the  relative  positions  of  a  part  of  the  conductors 
of  the  primary  and  secondary  members,  the  pole- 
faces  being  in  this  figure  developed  upon  a  surface 
at  right  angles  to  the  plane  of  the  paper.  Figs.  2 
and  3  are  so  placed  in  the  cut  as  to  show  the  rela- 
tive-positions of  the  windings  on  the  primary  and 
secondary  members  in  the  position  of  the  members 
.shown  in   Fig.    i. 

The  drawings  show  the  invention  applied  to  a 
motor  wound  for  three-phase  currents,  (A),  (B) 
and  (C)  representing  three-phase  supply-mains  ar- 
ranged to  be  connected  to  the  motor-windings  by 
means  of  a  switch  (S).  The  primary  member  (F)  of 
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the  motor  is  provided  w-ith  two  sets  of  three-phase 
windings  (D)  and  (E).  Each  part  of  each  set  cov- 
ers two  poles,  and  the  parts  of  the  different  sets 
alternate  in  position  around  the  periphery  of  the 
member  on  which  they  are  mounted.  The  displace- 
ment between  the  two  sets  of  windings  is  such  that 
there  will  be  a  minimum  of  direct  induction  be- 
tween the  windings  of  the  two  sets,  so  that  prac- 
tically the  two  sets  of  windings  are  in  inductive 
relation  only  through  the  winding  on  the  second- 
ary member.  By  means  of  the  switch  (S')  the 
winding  (E)  may  be  connected  to  the  source  of 
supply  through  the  conductors  (i),  (2)  and  (3),  or 
may  be  short-circuited  on  itself  through  a  set  of 
connections  (R),  which  may  or  may  not  contain 
resistance.  Two  sets  of  windings  (D)  and  (E)  may 
be  readily  distinguished  in  the  figures  from  the  fact 
that  the  end  connections  of  the  set  (E)  are  repre- 
sented Dy  dotted  lines,  while  the  corresponding 
connections  of  the  set  (D)  are  represented  by  full 
lines.  Both  windings  are  shown  connected  in  Y, 
though  any  other  number  of  phases  may  be  con- 
nected in  other  phase  relations  without  affecting  the 
operation  of  the  motor. 

To  operate  the  motor  at  half-speed  the  switch 
(S)  is  thrown  to  connect  the  winding  (D)  to  the 
■source  of  supply  and  the  switch  (S')  is  thrown 
into  .position  to  short-circuit  the  winding  (E)  on 
itself.  .When  thus  connected  the  winding  (D)  will 
operate,  as  a  primary  to  induce  currents  in  the 
winding  on  the  secondary  member,  and  the  motor 
wjjl  operale.,at  a  speed  which  is  equal  to  the  speed 
of  an  induction-motor  of  the  ordinary  type  having 
.1  number  .of  poles  equal  to  the  sum  of  the  poles 
produced  by  both  windings  of  the  motor  under  con- 
.^ideration.  For  full  speed  the  switch  (S)  is  thrown 
into  I  he  position  to  connect  the  winding  (E)  to 
the  source  of  supply  in  multiple  with  the  winding 
-(D)..,.  Bqtji  windings  (D)  and  (E)  will  then 
operate  as  primary  windings  to  induce  current  in 
the    windings    on    the    secondary    member    and    the 

'         ''1  ■)  ">  ' 


^k^^Z>  '^:^U-'  K^J^dJJ 


FIG.    4.       STEINMETZ    VARIABLE-SPEED     INDUCTION     MOTOR. 
—  RELATIVE    POSITIONS   OF   MEMBERS. 

motor  will  operate  at  a  speed  corresponding  to 
the  speed  of  an  induction-motor  of  the  ordinary 
type  having  a  number  of  poles  equal  to  the  num- 
ber produced  by  one  of  the  sets  of  windings. 


Work  on  Electric  Roads  in  Central 
Illinois. 

.-Active  operations  have  begun  upon  the  W.  H. 
Knight  system  of  interurban  electric  railways  in 
Central  Illinois,  which,  it  is  said,  will  be  one  of  the 
most  extensive  in  the  West.  Bloomington  is  to  be 
the  center.  The  line  between  Decatur  and  Bloom- 
ington, about  40  miles  long,  will  be  constructed 
first,  and  for  the  last  month  a  large  force  of  civil 
engineers  has  been  staking  the  lines.  The  total  cost 
of  the  line  between  the  two  cities,  including  equip- 
ment, will  probably  reach  $1,500,000.  Next  will  fol- 
low the  line  from  Decatur  to  Peoria,  via  Springfield, 
and  also  from  Bloomington  to  Peoria,  the  latter 
about  40  miles  long.  A  new  bridge  will  be  required 
to  cross  the  Illinois  River  at  Peoria.  The  distance 
between  Decatur  and  Peoria,  via  Springfield,  is 
about  80  miles.  It  may  be  decided  to  extend  the 
line  from  Peoria  southwest  to  Canton,  Cuba  and 
Lewiston,  and  thence  back  to  Havana,  proceeding 
from  there  to  Springfield.  This  would  increase  the 
mileage  about  so  miles. 

In  addition  to  the  Knight  syndicate,  other  com- 
panies are  preparing  to  build  a  line  from  Blooming- 
ton to  Joliet,  paralleling  the  tracks  of  the  Chicago 
and  Alton  steam  railroad,  and  also  from  Decatur 
to  Champaign,  while  there  is  a  line  now  under  con- 
struction from  Springfield  south  to  touch  Carlin- 
ville.  Inside  of  five  years  it  is  predicted  that  it  will 
be  possible  to  travel  between  Chicago  and  St.  Louis 
by  electric  railway  and  to  reach  every  principal  city 
in  the  state  by  the  same  means  of  transportation. 


Sale  of  the  G.  1.  Company. 

It  is  currently  reported  that  the  General  Electric 
Company  has  purchased  the  General  Incandescent 
Arc  Light  Company,  and  those  who  should  be  in  a 
position  to  know  state  that  the  deal  has  been  con- 
summated. The  G.  I.  Coinpany  as  it  is  generally 
known,  has  been  in  the  electrical  manufacturing 
business  for  a  number  of  years,  and  puts  out  a 
varied  line  of  electrical  specialties,  such  as  arc 
lamps,  motors,  rheostats,  fans,  switches,  circuit 
•  breakers  and  the  like.  Its  general  office  and  factory 
is  at  572-578  First  Avenue",  New  York  city.  Samuel 
Insull  of  Chicago,  the  president  of  the  company,  is 
now  in  that  city. 
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The    Development   of   the    Electric 
Vehicle. 

By  Rodekick  Macrae. 

In  the  spring  of  igoo  and  at  tlie  time  of  the  Paris 
Exposition  the  Automobile  Club  of  France  insti- 
tuted a  series  of  tests  to  determine  the  relative  merits 
of  the  different  batteries  that  were  then  used  for  the 
propulsion   of  electric  vehicles. 

At  the  head  of  the  committee  appointed  to  carry 
out  these  tests  was  Professor  Hospitallier,  a  dis- 
tinguished electrician  of  wliose  impartiality  and  abil- 
ity there  could  be  no  question.  Every  opportunity 
was  given  to  those  who  furnished  batteries  to  be 
tested  to  see  that  their  batteries  were  given  fair 
treatment.     Tlie  cliarging  and   discharging  was  ^car- 


necessary  on  the  weak  points  of  electric  vehicles, 
were  never  in  any  doubt  with  regard  to  their  ultimate 
success.  Time,  however,  was  necessary  for  their 
development.  Nothing  was  to  be  gained  by  making 
•radical  changes  until  after  the  first  experimental 
carriages  had  been  in  commercial  use  for  a  sufficient 
length  of  time  to  show  where  improvements  were 
necessary  and  changes  practicable.  How  far  the 
electric  vehicle  is  to-day  a  commercial  success  can 
best  be  judged  by  the  number  of  carriage  manufac- 
turers that  are  now  adding  electric  vehicles  to  their 
regular  output.  As  an  instance  of  what  can  be  done 
with  electric  vehicles,  I  will  give  a  few  facts  with 
regard  to  the  operation  of  some  that  are  now  in 
use  in  Chicago. 

For   the   last    two   years    one   of   the   largest    and 
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ried  on  at  rates  corresponding,  as  nearly  as  pos- 
sible, to  what  would  be  required  for  actual  auto- 
mobile work  and  an  apparatus  was  provided  to  pro- 
duce the  jolting  effects  of  rough  roads.  As  the 
electrical  properties  of  lead  batteries  Avere  already 
well  known  and  dift'er  but  slightly  for  different  forms 
of  construction,  the  life  or  durability  of  the  bat- 
teries was  practically  the  only  question  to  be  deter- 
mined. The  tests  extended  over  a  period  of  six 
months,  and  the  official  report  of  the  committee, 
which  covered  many  pages,  not  only  testified  to  the 
impartial  and  painstaking  manner  in  which  the  in- 
vestigation had  been  conducted,  but  also  plainly 
showed  a  desire  on  the  part  of  the  committee  to 
make  the  report  as  favorable  to  storage  batteries  as 
possible.  The  substance  of  this  report  was  that 
after  135  complete  discharges,  not  one  of  the  18 
different  makes  of  batteries  tested  came  up  to  the 
standard  required  by  the  cominittee,  while  the  greater 
number  of  the  batteries  were  ruled  out  of  the  contest 
after  about  60  discharges.  Regarding  the  operation 
of  the  latter,  the  committee  did  not  submit  any  de- 
tailed report. 

In  view  of  what  has  been  done  with  lead  batteries 
before  as  well  as  since  that  time,  it  is  almost  un- 
necessary to  say  that  this  report  was  a  long  way 
short  of  doing  anything  like  justice  to  storage  bat- 
teries. Instead  of  demonstrating  what  a  battery  is 
capable  of  doing  when  given  a  reasonable  amount 
of  care  and  a  liberal  allowance  is  made  for  deprecia- 
tion, the  tests  simply  showed  how  often  a  battery 
receiving  no  attention  whatever  could  be  discharged 
before  it  failed  to  come  up  to  a  standard  that  was 
unnecessarily  exacting.  For  the  adoption  of  this 
impossible  standard  the  battery  manufacturers  were 
themselves  alone  to  blame.  Extreme  measures  are 
almost  invariably  necessary  to  disabuse  the  storage- 
battery  inventor  of  his  conviction  that  nothing  short 
of  repeated  blows  with  an  ax  can  do  any  injury 
to  his  particular  type  of  battery. 

As  a  result  of  the  publication  of  this  report,  the 
electric-vehicle  industry  in  France  was  killed  as 
dead  as  the  proverbial  door-nail.  In  looking  over 
French  publications  devoted  to  automobile  interests 
one  now  rarely  sees  any  mention  made  of  electric 
vehicles.  The  public  in  this  country,  which  had 
been  so  ready  to  follow  the  example  of  France  in 
taking  up  both  the  lead  battery  and  the  electric  ve- 
hicle, seemed  disposed  for  a  while  to  be  equally 
ready  to  abandon  them.  But  the  electrical  men. 
while   they   did   not   perhaps   dwell    any   longer  than 


most  enterprising  business  houses  of  the  city  has 
hacj  in  regular  daily  operation  a  line  of  10  electric 
omnibuses  employed  to  carry  passengers  to  and  from 
the  different  railroad  depots  to  its  place  of  busi- 
ness at  State  and  Madison  Streets.  In  addition  to 
work  on  their  regular  routes,  these  vehicles,  which 
have  a  capacity  of  14  persons,  were  hired  out  at 
nighttime  and  on  Sundays  to  clubs,  theater  parties, 
excursions,  etc.  The  distance  traveled  daily  by  each 
bus  varied  from  25  to  70  miles,  and  up  to  the  pres- 
ent time  these  vehicles  have  covered  a  distance  of 
about  20,000  miles  each  over  what  are  admitted  to 
be  the  roughest  pavements  to  be  found  in  any  large 
city  in  the  country.  These  vehicles  are  equipped 
with  a  single  motor,  the  power  being  transmitted  to 
each  wheel  independently  through  the  medium  of 
differential  spur  gears  and  pinions  engaging  into 
an  internal  gear  fastened  to  each  of  the  rear  wheels. 
The  differential-gear  casing  is  carried  on  the  end 
of  the  hollow  motor  shaft,  the  outside  of  the  casing 
serving  as  a  drum  on  which  the  brake  shoes  act. 
This  arrangement  has  given  satisfaction  and  has 
withstood  every  test  to  which  it  has  been  subjected. 

Although  it  has  been  found  necessary  to  put  new 
bushings  in  the  hubs  of  a  number  of  the  wheels  to 
replace  old  ones  that  had  been  worn  out  with  actual 
service,  no  repairs  have  so  far  been  made  to  the 
field  or  armature  windings  of  any  of  the  motors,  nor 
to  the  motor  commutators,  except  cleaning  the  sur- 
face where  the  brushes  are  applied.  These  motors 
are  rated  at  five  horsepower,  but  frequently  draw 
from  10  to  18  horsepower  of  current  from  the  bat- 
teries, and  that  continuously  for  considerable  pe- 
riods of  time,  as,  for  instance,  when  ascending  such 
a  grade  as  shown  in  Fig,  i. 

The  average  daily  consumption  of  current  for  each 
vehicle  is  somewhat  less  than  24  kilowatt-hours,  or 
at  the  rate  of  about  three  horsepower  for  the  total 
time  that  the  carriage  is  on  the  street.  This  current 
consumption  would  have  been  considerably  less  if 
circumstances  had  not  made  it  necessary  to  keep 
some  batteries  in  service  at  a  time  when  repairs  were 
badly  needed  and  much  loss  of  current  was  taking 
place  due  to  internal  discharge. 

As  was  to  have  been  expected,  the  only  difficulty 
experienced  in  operating  these  vehicles  has  been 
due  to  the  batteries.  Marked  improvements,  how- 
ever, have  lately  been  made  in  the  batteries  and  much 
lias  also  been  learned  with  regard  to  their  domestic 
habits.  The  batteries  which  were  at  first  used  did 
not  have  sufficient  capacity  to  keep  the  vehicles  on 


the  street  all  day,  and  consequently  changes  of  bat- 
tery had  to  be  made  for  each  vehicle  once  or  twice 
every  day.  This  involved  considerable  labor,  loss 
of  time  and  a  large  outlay  for  extra  batteries.  By 
the  use  of  "all-day"  batteries  a  vehicle  can  now  be 
operated  for  months  at  a  time  without  change  of 
battery.  When  lead  batteries  are  used  for  work  of 
this  kind  and  kept  in  constant  operation,  either 
charging  or  discharging  at  high  rates,  the  deteriora- 
tion of  the  battery  takes  place  by  the  softening  of 
the  peroxide  on  the  positive  plate.  When  the  per- 
oxide becomes  soft,  it  is  soon  thrown  to  the  bottom 
of  the  containing  cell  by  the  vibration  of  the  car- 
riage. The  grid  itself,  even  when  made  quite  fine 
and  light,  shows  but  little  signs  of  wear,  grids  that 
have  been  in  service  until  all  the  peroxide  has  fallen 
off  being  found  in  a  sufficiently  good  condition  to 
admit  of  being  refilled.  To  prevent  the  peroxide 
from  falling  away  from  the  grid  almost  every  con- 
ceivable device  has  been  tried.  Fairly  satisfactory 
results  have  been  obtained  by  making  the  grids  quite 
fine  and  applying  to  the  surface  of  the  plate  a  layer 
of  spun  glass  or  a  thin  sheet  of  finely  perforated 
hard  rubber.  The  most  obvious  remedy,  and  one 
that  was  suggested  long  ago,  is  to  make  the  re- 
ceptacles or  pockets  in  the  grid  cup-shaped,  with 
the  mouth  upward.  To  make  grids  of  this  kind 
sufficiently  cheap,  light  and  rigid,  and  having  re- 
ceptacles as  small  as  desirable,  presented  mechanical 
difficulties  that  have  not  been  readily  overcome. 
Such  grids  are  now  made  by  passing  thin  lead  ribbon 
having  slight  ridges  on  one  side  through  a  machine 
similar  to  a  sewing  machine,  which  cuts  the  ribbon 
into  small  pieces  of  the  desired  shape  and  which 
automatically  stacks  them  in  a  frame  in  which  they 
are  held  while  the  edges  are  united  together  to  form 
strips  similar  to  that  shown  in  the  cut  in  Fig.  2, 
which  also  shows  the  ribbon-cutting  machine.  For 
convenience  in  handling,  these  strips  are  usually 
made  in  five-foot  lengths,  and  after  the  active  mate- 
rial has  been  applied,  are  afterward  cut  into  shorter 
lengths  to  suit  different  sizes  of  battery  boxes.  The 
apparatus  required  for  making  battery  elements  by 
this  process  is  extremely  simple,  and  excellent  re- 
sults have  been  obtained  from  the  operation  of  such 
batteries.  One  of  these  batteries  is  shown  in  Fig.  3. 
Next  to  the  batteries,  the  source  of  greatest  ex- 
pense in  connection  with  the  maintenance  of  these 
vehicles  has  been  the  rubber  tires.  That  this  item 
of  expense  should  have  been  so  large  as  to  cause 
serious  annoyance  is  due,  not  to  the  electric  vehicle, 
but  to  the  character  of  the  streets  on  which  they 
have  been  operated.  For  commercial  work  in  cities, 
however,  where  high  speed  is  not  required,  or, 
rather,  is  prohibited,  rubber  tires  are  not  indispensa- 
ble.    With  batteries  adapted  to  withstand  the  vibra- 


FIG.    2.       THE    DEVELOPMENT    OF   THE    ELECTRIC     VEHICLE. 
— MACHINE   FOR   GUTTING   GRID    RIBBONS. 

tion,  cheaper  substances  than  rubber  will  be  em- 
ployed in  the  future.  Plain  steel  tires  have  been 
found  to  do  good  work  except  on  icy  pavements, 
A  tire  designed  by  the  writer,  in  which  rubber 
is  replaced  by  blocks  of  wood  fastened  in  such  a 
way  that  the  fiber  of  the  wood  is  perpendicular  to 
the  plane  of  the  street  at  the  point  of  contact,  is 
shown  in  Fig.  4. 

A  somewhat  general  impression  seems  to  exist  that 
with  electric  vehicles  serious  difficulties  are  en- 
countered in  ascending  grades.  Fig.  i  shows  a  grade 
on  one  side  of  an  elevation  having  a  similar  descent 
on  the  other  side,  over  which  regular  automobile 
service  was  maintained  for  a  couple  of  weeks,  round 
trips  being  made  every  15  minutes. 

In  Fig.  5  a  diagram  drawn  to  scale  shows  the 
incline  of  a  runway  leading  from  the  first  to  the 
second  floor  of  the  barn  in  which  the  vehicles  are 
now    kept.     Although,    for    want    of    room,    no    mo- 
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nientum  can  be  acquired  before  coming  to  the  bot- 
tom of  the  incline,  the  electric  vehicles  ascend  this 
runway   without    apparent    difficulty. 

An  idea  of  the  way  in  which  electric  vehicles  op- 
erate in  commercial  use  can  be  obtained  from  a 
testimonial  which  is  by  no  means  the  record  of  an 
exceptional  case.  This  testimonial  is  dated  at  Chi- 
cago, June  18,  1903,  and  is  addressed  "to  whom  it 
may  concern."  It  is  signed  by  \V.  I.  Lott,  driver. 
.\t  the  bottom  it  is  indorsed  by  B.  F.  Schlesinger, 
who  says :     "To  the  best  of  my  knowledge  the  above 


The  Grounded  Wire  as  a  Protection 
Against  Lightning.' 

By  p.  G.   Gosslek. 

In  reference  to  the  subject  of  the  grounded  wire 
as  a  protection  against  lightning,  it  may  be  of  in- 
terest to  the  members  of  the  American  Institute  to 
know  that  this  method  of  protection  against  light- 
ning has  been  used  on  the  transmission  lines  of  the 
Montreal  Light,  Heat  and  Power  Company  for  the 
last  four  years,  with  very  satisfactorj'  results.  For 
three  years  the  transmission  lines  were  operated  at 
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Statement  is  correct."  Following  is  the  testimonial : 
"I  have  operated  an  electric  omnibus  belonging  to 
Schlesinger  &  Mayer  and  equipped  with  a  Macrae 
battery  almost  constantly  since  the  latter  part  of 
March,  up  to  this  date.  During  the  greater  part  of 
the  time  I  carried  passengers  between  the  Union 
Depot  and  Schlesinger  &  Mayer's  store,  making  15 
to  16  round  trips  daily,  with  about  one  hour's  charg- 
ing at  noon.  Afterward  I  transferred  passengers 
between  the  railroad  depots  for  the  Frank  Parmelee 
Company.     The    battery    has    not    been    cleaned    or 


FIG.    5. 
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repaired  during  that  time  nor  has  there  been  any 
leaky  cells  or  broken  lugs.  I  have  frequently  taken 
a  load  of  people  through  Washington  Park,  around 
the  lagoons  in  Jackson  Park  and  back,  the  battery 
being  apparently  as  strong  as  ever  on  getting  to  the 
barn.  I  have  never  been  stalled  or  stuck  out  with 
this    batterv." 


American  Automobiles  for  Spain. 

Consul  R.  D.  Birch,  stationed  at  Malaga,  Spain, 
states  that  of  late  considerable  interest  is  manifested 
in  Malaga  in  American-made  automobiles,  and  that 
he  receives  many  requests  to  procure  catalogues  from 
American  manufacturers.  It  is  said  that  nowhere 
in  Spain  is  there  an  American  automobile  firm  rep- 
resented by  an  agency.  Mr.  Birch  says  there  seems 
to  be  an  excellent  opportunity  to  open  a  market  in 
that  country,  and  if  American  manufacturers  will 
send  their  catalogues  or  other  reading  matter  to  him 
he  will  hand  them  to  persons  interested. 


two-phase,  12,000  volts,  and  for  the  last  year  at 
three-phase,  25,000  volts. 

The  two-phase  transmission  lines  consisted  of  du- 
plicate lines  run  from  Chambly  to  Montreal,  the 
total  distance  being  about  17  miles  for  each  line,  of 
which  J4V2  miles  was  aerial  and  2%  miles  single- 
conductor,  rubber  insulated,  underground  cables. 
The  underground  cable  was  divided  up  in  three  sec- 
tions. The  first  section  was  about  a  mile  and  a  half 
from  power  house,  the  second  about  15  miles  from 
the  power  house,  and  the  third  at  the  Montreal  end. 

In  the  spring  of  1902  the  two-phase  transmission 
lines  were  changed  to  three-phase.  The  present 
transmission  lines  consist  of  duplicate  lines  running 
from  Chambly  to  Montreal,  the  total  distance  being 
about  17  miles  for  each  line,  of  which  15%  miles  is 
aerial  and  1%  miles  underground  cables.  The  un- 
derground cables  are  at  the  Montreal  end  and  are 
three-conductor,  paper-insulated  cable.  The  present 
arrangement  is  two  three-phase  circuits  on  each  pole 
line,  the  conductors  being  30  inches  apart  and  ar- 
ranged in  the  form  of  an  equilateral  triangle.  Three 
lines  of  barb  wire  are  run  on  pony  glass  insulators 
on  each  pole  line,  two  lines  being  run  on  the  ends 
of  the  top  cross-arms  32  inches  from  the  line  wire, 
and  the  third  on  a  pin  on  the  top  of  pole. 

The  barb  wire  is  composed  of  two  twisted  No. 
12  B.  W.  G.  galvanized-iron  wires  with  one  four- 
point  barb  every  five  inches,  and  is  connected  at 
each  pole  by  means  of  a  soldered  joint  to  the  ground 
wire.  This  ground  wire  is  stapled  down  the  face 
of  the  pole  and  is  twisted  several  times  round  the 
■  butt,  after  running  through  an  iron  pipe  about  eight 
feet  long,  which  projects  above  the  level  of  the 
ground,  preventing  the  wire  from  being  cut  or 
broken,  as  well  as  affording  an  additional  ground. 
The  barb  wire  is  tied  to  the  glass  insulators  with 
a  No.  12  B.  W.  G.  galvanized-iron  wire.  The  ground 
wire  and  pipe  were  stapled  on  the  pole  when  the 
poles   were   being  erected. 

As  the  poles  on  the  transmission  lines  are  set  90 
feet  apart,  the  barb-wire  lines  are  grounded  about 
58  times  per  mile,  this  frequent  grounding  being 
one  of  the  most  important  points  in  the  protection. 

It   has   been   the   opinion    of  many  electrical   engi- 

I.  Written  contribution  to  discussion  of  general  subject  of  high- 
tension  transmission  at  Institute  convention  at  Niagara  Falls, 
N.  Y.,  on  July  I.  1903.  See  also  Western  Electrician  of  July  4, 
1903,  page  2.  and  Western  Electrician  of  July  11,  J903,  pages  25 
and  26.  Mr.  dossier  is  general  superintendent  and  electrical 
engineer  for  the  Montreal  I-ight,  Heat  and  Power  Company. 


ueers  that  ordinary  barb  wire  lacks  good  mechanical 
properties,  is  liable  to  corrosion  and  to  cause  inter- 
ruption to  the  service  by  breaking  and  becomnig 
tangled  with  the  transmission  wires. 

This  has  not  been  our  experience.  In  the  line 
described  above  ordinary  commercial  barb  wire  was 
used,  and  we  have  only  experienced  two  cases  of 
the  barb  wire  breaking.  In  both  cases  it  fell  clear 
of  transmission  wires  and  did  not  become  entangled 
with  the  conductors.  We  are  of  the  opinion  that  our 
freedom  from  mechanical  troubles  has  been  due  to 
the  care  exercised  when  stringing  the  line,  and  also 
by  fastening  to  a  glass  insulator,  instead  of  stapling 
to  the  cross-arms  and  top  of  poles.  By  an  inspection 
of  the  line  after  it  had  been  in  operation  over  a  year 
it  was  found  that  where  the  transmission  line  crossed 
over  the  railroad  tracks  there  were  signs  of  the  barb 
wire  deteriorating,  due  to  smoke  from  passing  loco- 
motives.    The  stretches  were  consequently  removed. 

We  also  use  the  Westinghouse  low-equivalent 
alternating-current  lightning  arresters  in  conjunc- 
tion with  the  barbed  wire,  'banks  of  arresters  being 
located  at  both  ends  of  the  aerial  lines. 

As  is  generally  known,  the  climatic  conditions  in 
Eastern  Canada  are  often  very  severe,  and  during 
the  past  four  years  we  have  experienced  many  severe 
wind  and  sleet  storms  in  winter  and  many  heavy 
thunder  storms  in  summer,  which  storms  have  often 
more  or  less  demoralized  the  local  system  in  Mon- 
treal, while  the  transmission  lines  have  not  suffered. 

We  have  undoubted  proof  of  the  usefulness  of 
barb-wire  protection  as  applied  to  our  system.  The 
first  year  and  a  half  of  operating  our  Chambly  plant 
we  did  not  have  any  protection  against  lightning 
Init  the  barb  wire.  We  might  state  that  the  first 
summer  of  operating  we  had  the  opportunity  of 
watching  the  effect  of  a  very  severe  storm  which 
traveled  from  Montreal  to  Chambly,  passing  over 
the  district  through  which  our  transmission  lines 
run.     This  storm  did  considerable  damage  in  Mon- 


FIG.    4.      THE    DEVELOPMENT  OF   THE  ELECTRIC  VEHICLE. — 
WOODEN    TIRE. 

treal  as  well  as  shattering  several  trees  along  the 
transmission  line,  and  also  damaged  the  local  lines 
in  Chambly,  but  no  trouble  was  experienced  on  the 
transmission  lines. 

So  satisfied  are  we  of  the  usefulness  of  barb  wire 
as  a  protection  that  we  have  installed  it  on  many  of 
local  2,400-volt  circuits  in  and  around  Montreal  with 
satisfactory    results. 


Try  to  Dynamite  a  Plant. 

An  attempt  was  made  last  week  to  blow  up  the 
plant  of  the  Colorado  Springs  (Colo.)  Electric  Com- 
pany. One  hundred  and  fifty  sticks  of  dynamite, 
weighing  75  pounds,  were  piled  alongside  the  north 
end  of  the  big  building  and  a  fuse  lighted.  The 
premature  explosion  of  one  stick  distributed  the 
other  sticks  around  a  radius  of  200  feet,  saving  the 
building  and  the  lives  of  17  employes.  The  glass  in 
the  windows  was  broken  and  fires  were  started,  but 
were  quickly  put  out. 

General  Manager  George  B.  Tripp  has  offered 
$5,000  reward  for  the  man  or  men  who  made  the 
attempt.  There  is  no  clew,  and  he  states  there  is 
no  trouble  between. the  company  and  its  employes. 
In  addition  to  furnishing  Colorado  Springs,  Colo- 
rado City  and  Manitou  with  light  and  power,  the 
company  is  furnishing"  power  to  the  Standard  mill 
of  the  United  States  Reduction  and  Refining  Com- 
pany, where  a  strike  was  declared  recently  by  the 
Western  Federation  of  Miners. 
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Municipal  supervision,  rather  tliau  municipal  own- 
ership, long  has  been  advocated  by  the  Western  Elec- 
trician as  the  solution  of  the  pressing  problem  pre- 
sented by  the  relation  of  public-utility  corporations 
operating  under  franchise  to  the  municipal  bodies 
granting  the  ordinances  under  which  their  work  is 
conducted.  We  believe  that  municipal  corporations 
are  not  fitted  to  conduct  industrial  operations,  while, 
on  the  other  hand,  street-railway,  telephone,  electric- 
light  and  similar  companies,  whose  very  existence 
depends  on  the  right  to  use  the  streets,  should  be 
compelled  to  furnish  a  high  grade  of  service  and 
suitable  compensation  for  the  privilege.  It  is  grati- 
fying to  note  that  this  view — a  moderate  and  tenable 
position  between  extremes— is  obtaining  an  increas- 
ing acceptance.  Thus  the  Chicago  Chronicle  of  re- 
cent issue,  considering,  as  a  specific  instance,  the 
complicated  street-railway  situation  in  this  city,  says: 
"The  people  of  Chicago  have  power  to  compel  the 
traction  companies  to  render  good  service  and  cheap 
service.  The  power  of  regulation  is  vastly  more  valu- 
able to  thein  than  any  power  to  destroy  or  any  power 
to  purchase  which  they  may  have.  Public  regulation 
inay  be  made  to  cover  every  feature  of  the  business. 
Under  it  the  community  may  gain  every  right  and 
privilege  which  it  can  ask."  This  is  obviously  true. 
If  more  attention  were  paid  to  negotiations  for  sat- 
isfactory equipment  and  service,  and  less  to  futile 
demands  for  municipal  ownership,  the  problem  could 
be   speedily  solved. 


The  test  of  time  seems  to  be  favorable  to  the 
Finsen  light  cure  for  lupus  and  other  skin  diseases, 
about  which  something  has  been  said  in  former 
issues  of  the  Westerii  Electrician.  It  will  be  re- 
membered that  Professor"  N.  R.  Finsen  'of  Copen- 
hagen, after  exhaustive  researches,  found  that  the 
violet  end  of  the  spectrum  possesses  remarkable 
curative  properties,  and  he  has  devised  ingenious 
apparatus  to  utilize  this  discovery  by  the  use  of 
the  arc  light.  Fortunately  lupus  is  rather  rare  in 
this  country,  although  very  common  in  Europe.  As 
showing  the  great  importance  attached  to  this  treat- 
ment in  England,  the  following  may  be  quoted  from 
an  appeal  for  financial  help  for  the  London  Hospital, 
recently  issued:  "We  cannot  hope  to  overtake  for 
nearly  two  years  the  applicants  for  the  Finsen  light 
cure  for  lupus.  Owing  to  the  foresight  and  gen- 
erosity of  her  majesty.  Queen  Alexandra,  who  started 
the  Finsen  light  cure  for  lupus  in  this  country  and  ' 
presented  the  first  lamp  to  the  London  Hospital, 
we  have  been  able  during  the  last  three  years  to 
establish  beyond  dispute  the  marvelous  results  of 
the  light  cure.  Although  we  have  added  eight  lamps 
to  the  four  Queen  Alexandra  gave  us,  and  have  now 
15  nurses  working  at  nothing  else,  it  will  take  us 
two  years  before  we  can  get  through  the  patients 
waiting  to  be  cured  from  all  parts  of  England." 
This  extract  is  taken  from  a  letter  in  the  London 
Times,  and  will  prove  rather  surprising  to  many 
.American  readers.  It  may  be  added  that  steps  have 
been  taken  to  introduce  this  comparatively  new 
beneficence  of  the  arc  light   in   Chicago. 


After  many  years  of  agitation  and  effort  an  Amer- 
ican Pacific  cable,  extending  from  San  Francisco 
to  the  Philippine  Islands,  with  landings  in  Hawaii 
and  on  Midway  and  Guam  Islands,  is  an  accom- 
plished fact.  The  laying  of  this  cable  is  an  event 
of  great  political  and  commercial  importance,  and 
although  the  British  Pacific  cable  was  completed 
first,  and  an  extension  of  American  cable  between 
Manila  and  the  mainland  of  Asia  still  remains  to 
be  laid,  all  patriotic  Americans  will  rejoice  at  the 
achievement.  The  Commercial  Pacific  Cable  Com- 
pany and  the  Mackays  deserve  and  are  receiving 
hearty  congratulations  on  their  enlightened  enter- 
prise. The  company  is  bound  to  charge  not  more 
than  $1  a  word  from  San  Francisco  to  China  or 
Manila,  while,  prior  to  igoi,  the  year  of  the  incor- 
poration of  the  Commercial  Pacific  Cable  Company, 
the  rate  from  New  York  to  the  Philippines,  by  the 
eastern  route,  was  $2.35  a  word.  In  addition,  the 
line  affords  the  only  telegraphic  communication  be- 
tween the  United  States  and  the  Hawaiian  Islands, 
the  rate  from  San  Francisco  to  Honolulu  being  50 
cents  a  word,  which  must  be  reduced  to  ,35  cents 
within  two  years.  In  addition,  it  is  stipulated  that 
the  company  has  no  exclusive  concession ;  that  it 
nnist  employ  only  Americans  and  operate  independ- 


ent of  foreign  companies  and  that  it  is  to  be  en- 
tirely at  the  service  of  the  United  States  govern- 
ment in  time  of  war.  The  interests  of  the  people 
of  this  country  are  thus  well  safeguarded,  while, 
on  the  other  hand,  it  is  reasonable  to  suppose  that 
the  present  requirements  and  future  development  of 
Pacific  commerce  will  be  such  as  to  make  the  en- 
terprise remunerative  to  its  projectors,  as  it  de- 
serves to  be.  A  great  work  has  been  worthily  ac- 
complished, and  Americans  are  proud  of  it. 


One  interesting  and  valuable  use  for  small  elec- 
tric motors  is  pointed  out  by  a  recent  magazine 
writer.  The  opening  and  closing  of  large  valves 
in  steam,  water  and  gas  are  accomplished  with 
no  small  difficulty.  It  is  often  desirable  to  operate 
them  at  a  distance,  but  with  the  usual  hand-wheel 
this  is  impracticable.  Motors,  however,  are  used 
to  some  extent  to  work  heavy  valves  and  they  have 
been  found  very  .satisfactory.  In  electric-light  and 
power  stations  it  is  frequently,  of  the  greatest  im- 
portance to  be  able  to  open  and  close  certain  valves 
from  the  switchboard.  In  cases  of  breakdowns  or 
explosions,  valves  are  oftentimes  surrounded  by 
steam,  so  that  they  cannot  be  reached,  and  at  such 
a  time  a  motor  system  of  operation  is  invaluable 
in  cutting  out  of  service  the  injured  piping  and 
keeping  at  least  a  part  of  the  station  running.  The 
motor  for  this  work  is  generally  mounted  on  a 
valve  made  especially  for  this  purpose.  A  train  of 
gears  raises  or  lowers  the  valve  according  to  the 
direction  of  rotation  of  the  armature.  A  50-inch 
valve  will  sometimes  take  four  or  five  men  20  min- 
utes to  open  or  close  it.  With  a  motor  this  can 
be  accomplished  in  three  or  four  minutes,  or  in 
less  time,  so  far  as  the  motor  is  concerned.  Again, 
it  is  often  necessary,  in  the  c^se  of  a  bursting  water 
or  gas  main,  to  shut  off  that  section  immediately. 
To  send  men  out  to  the  valve  controlling  the  sec- 
tion requires  valuable  time.  With  electrically  op- 
erated valves  the  loss  of  time  is  small  and  much 
damage  may  be  averted.  In  fact,  it  would  seem 
that  the  use  of  valve-operating  motors,  controlled 
from  a  distance,  is  capable  of  great  extension. 


With  the  opening  of  the  American  Pacific  cable 
the  future  importance  of  the  Philippines  as  a  base 
for  commercial  operations  in  the  Orient  is  a  matter 
that  is  receiving  the  attention  of  many  large  inter- 
ests in  touch  with  the  fine  opportunities  of  the  far 
eastern  trade.  A  glance  at  the  map  will  readily 
show  the  advantageous  position  that  these  islands 
occupy  with  reference  to  the  adjacent  territory  -of 
British  East  Indies,  China,  Japan,  and  other  coun- 
tries of  lesser  importance  within  a  comparatively 
small  radius,  the  combined  population  of  which  ap- 
proximates perhaps  600,000,000  people,  having  trade 
relations  to  the  value  of  nearly  two  billion  dollars 
annually.  In  view  of  future  possibilities  it  is  of 
interest  to  consider  some  figures  of  the  electrical 
trade  of  the  Philippines.  The  import  value  of  cars 
for  electric  railways  in  igoi  was  $5,441 ;  in  1902  it 
was  reported  as  $8,927,  Germany  leading  with  a 
value  of  $6,550.  The  returns  show  a  very  material 
increase  in  the  value  of  the  imports  of  telephone, 
telegraph  and  other  electrical  apparatus.  In  1901 
the  value  was  $20,307,  the  United  States  standing 
first  with  $9,630;  in  igo2  the  value  jumped  to  $76,- 
646,  of  which  the  United  States  is  credited  with 
$63,883  and  Germany  with  $5,099.  The  import  value 
of  incandescent  electric  lamps  increased  from  $1,869 
in  igoi  to  $8,182  in  1902.  Those  from  the  United 
States  increased  from  $504  to  $6,595.  During  the 
year  1902  223  tons  of  cable  was  imported  at  a  total 
value  of  $21,844,  and  of  this  amount  Germany  con- 
tributed 82  tons  at  a  value  of  $5,724,  the  United 
Kingdom  73  tons  at  $6,046,  and  the  United  States 
46  tons  at  $8,069.  The  imports  of  electrical  ma- 
chinery would  seem  to  show,  as  those  of  some  other 
lines  do,  that  the  market  was  overstocked  in  1901, 
resulting  in  lesser  importations  and  values  for  1902, 
and  this  in  face  of  the  fact  that  vast  strides  are 
being  made  each  year  in  the  electrical  equipment 
of  the  islands.  In  1900  the  value  of  the  importa- 
tions of  electrical  machinery  was  $11,150,  of  which 
the  United  States  contributed  $7,416;  in  1901  the 
total  value  increased  to  $22,560,  and  that  from  the 
United  States  to  $19,318;  in  igo2  the  total  value 
was  only  $3,530,  that  from  the  United  States  being 
$2,116. 


Tilly    iS,    1903 
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Chicago  Street-railway  Situation. 

Jiuliic  Polcr  S.  Grosscup  of  iho  UnttOLl  Slates  Cir- 
cuit Court  lias  issued  a  formal  opinion  declaring  his 
belief  that  the  QQ-year  act  is  valid  and  constitutional. 
Technically,  his  tindings  are  not  a  decision  of  the 
court,  hut  practically  they  have  all  the  force  of  such 
a  decision,  as,  until  the  findings  are  reversed  by  the 
I'nited  States  Supreme  Court,  they  will  stand  as 
the  rule  of  Judge  Grosscup's  court.  The  judge 
said  that  it  was  not  his  purpose  at  this  time  to 
announce  anv  final  iudgnient  on  the  question  raised 
and  discussed,  as  the  absence  of  full  discussion  on 
the  part  of  those  who  are  said  to  believe  the  99-year 
act  to  be  invalid  makes  final  judgment  inopportune 
at  this  time.  His  purpose,  therefore,  in  his  com- 
munication, which  was  addressed  to  the  receivers 
of  the  Chicago  Union  Traction  Company,  is  to  give 
the  receivers  t^who  were,  of  course,  appointed  by 
Judge  Grosscup)  such  instructions  in  the  matter 
of  continuance  of  their  possession  of  the  street-rail- 
way properties  after  July  30,  1903,  as  will,  in  his 
judgment,  adequately  conserve  the  property  rights 
of  the  companies,  while  requiring  them  to  fulfill  their 
obligations  to  the  public.  So  confident  is  the  judge 
that  his  opinion  will  be  sustained  if  carried  to  the 
Supreme  Court  that  he  has  ordered  the  receivers  at 
once  to  expend  $jSo,ooo  for  the  betterment  of  the 
service,  with  only  his  finding  as  their  security. 

Assuming  the  role  of  mediator  between  the  com- 
panies and  the  city.  Judge  Grosscup  said :  "I  have 
.not  given  up  the  belief  that  the  railway  companies 
and  the  city  will  ultimately,  in  the  spirit  of  fair  play, 
get  together  upon  a  basis  just  alike  to  both,  and 
without  the  delay  of  protracted  litigation."  The 
judge  suggested  a  compromise  whereby  the  company 
could  waive  its  rights  under  the  99-year  act  in  con- 
sideration of  a  new  grant  from  the  city,  and  in  case 
that  grant  is  not  extended  at  its  termination  then 
a  payment  by  the  city  of  the  value  of  the  unexpired 
term.  This,  the  judge  says,  confiscates  no  rights, 
is  just,  "and  saves  the  honor  of  the  city  in  which 
we  live." 

Chicago's  first  street-car  ordinance  w'as  passed  by 
the  City  Council  August  16,  1858 — its  purpose  being 
to  grant  certain  rights  to  certain  persons  for  the 
installation  of  a  street-car  system.  .\  period  of  25 
years  was  fixed  for  the  life  of  the  ordinance.  But 
at  that  tim^  there  was  no  state  law  authorizing  mu- 
nicipalities to  make  such  grants.  Thereupon,  Feb- 
ruary 15,  1S59.  the  state  Legislature,  instead  of  pass- 
ing a  general  law  conferring  authority  upon  mu- 
nicipalities, proceeded  to  deal  concretely  with  the 
Chicago  street-railway  problem  by  incorporating  the 
Chicago  City  Railway  Company  and  the  North  Chi- 
cago Railwa}'  Company,  with  authority  to  maintain 
and  operate  their  railways — with  all  necessary  and 
convenient  tracks,  sidetracks,  and  appendages — in 
and  over  such  streets  as  the  City  Council  had  al- 
ready set  apart  or  should  thereafter  set  apart  for 
such  purpose,  leaving  it  to  the  City  Council  and  the 
companies  to  fix,  by  contract,  the  manner,  terms  and 
conditions  of  such  occupancy.  The  grant  embodied 
in  this  act  was  for  a  period  of  25  years.  Supple- 
mentary to  this,  the  Legislature,  February  21,  1861, 
created  the  Chicago  West  Division  Railway  Com- 
pany, conferring  upon  it  like  powers  and  upon  like 
conditions,  the  duration  of  the  grant  ueing  also 
for  25  years. 

On  Februarj'  6,  1865,  the  so-called  9g-year  act  was 
passed.  Its  manifest  purpose  was  to  extend  the  pe- 
riod of  the  grants  previously  mentioned  from  25 
years  to  99  years.  In  express  terms  it  provided  that 
"all  contracts,  stipulations,  licenses,  and  undertak- 
ings entered  into  between  the  Common  Council  and 
any  one  of  said  corporations  respecting  the  location, 
use,  or  exclusion  of  railways  in  or  upon  the  streets 
or  any  of  them,  should  be  continued  in  force  during 
the  life  of  such  act." 

"It  may  be  a  matter  of  legitimate  difference  of 
opinion,"  says  the  judge,  "whether  the  Legislature 
meant  to  confine  the  legislative  grant  thus  given 
to  the  streets  named  in  the  act,  or  meant  to  include, 
as  well,  the  streets  that  must  prospectively  in  the 
natural  evolution  of  a  street-railway  system  come 
into  additional  use.  However  that  may  be,  the  leg- 
islative grant,  when  rightly  interpreted,  controls; 
any  ordinance  of  the  city  to  the  contrary  notwith- 
standing; for,  under  the  constitution  of  1848  the 
state,  in  the  matter  of  control  of  streets,  was  the 
original  depository  of  power,  the  municipalities  hav- 
ing no  power  except  such  as  was  conferred  by  the 
state,  and  exercising  that  only  as  the  arm  of  the 
state. 

"Two  questions  then  are  presented :  Are  the 
granting  acts  of  the  Legislature  constitutional ;  and, 
docs  their  grant  of  rights  to  the  occupancy  of  the 
streets  reach  not  only  those  actually  named  in  the 
acts  and  put  into  use  at  the  time,  but  those  also  that 
prospectively  were  seen  to  be  needful  to  the  natural 
evolution  of  a  street-railway  system? 

."The  legislative  grants,  whatever  their  origin,  are 
the  existing  law  of  the  land.  They  constitute  the 
contract  between  the  people  of  the  .state  and  the 
railway  companies.  They  have  been  the  accepted 
basis  for  tens  of  thousands  of  transactions  by  people 
who  never  heard  of  the  Legislature  of  1865.  To 
set  them  aside  now,  either  covertly  or  openly,  or 
to  deprive  them  of  their  full  meaning  and  effect 
would  be  a  judicial  invasion  of  contract  and  a  breach 
of  public  faith  as  reprehensible  as  the  repudiation 
of  some  undoubted  but  unpopular  public  debt.  'J'herc 
is  no  way  left,  then,  to  approach  the  interpretation 
of  these  grants  other  than  as  one  would  approach 


any   plainly   written   contract   between  disputing  par- 
lies. 

"The  legislative  grants,  taken  together,  look  to  the 
installation  of  a  railway  system  in  the  city  of  Chi- 
cago, and,  to  that  end,  grant  to  the  railway  com- 
panies, for  the  period  of  99  years,  the  right  to  oc- 
cupy certain  streets,  leaving  to  the  city,  by  contract 
with  the  companies,  >thc  manner  and  conditions  of 
such  occupancy.  Thus,  when  the  companies  entered 
into  occupation  under  these  grants,  the  underlying 
right  of  their  occupancy  was  from  the  state,  the 
manner  of  its  exercise  only  being  governed  by  the 
ordinances  of  the  city.  The  state  was  the  grantor, 
the  city  the  supervisor.  Now,  while  the  power  of 
the  city  over  the  exercise  of  the  grant  thus  obtained 
from  the  state  was  made  ample,  it  remained,  and 
remains,  a  subservient  power.  Its  function  is  to 
promote  the  uses  of  the  grant ;  it  cannot  be  made  a 
iTieans  to  defeat  the  grant :  for  the  rights  of  both 
the  city  and  the  companies  under  these  legislative 
grants,  are  substantial  rights,  and  the  courts  are 
bound  to  see  that  the  substance  of  both  are  pre- 
served. So  much  for  the  streets  actually  named 
in  the  legislative  grants  and  entered  upon  by  the 
companies  at  that  time.  This  brings  me  to  the 
streets  subsequently  occupied  by  the  companies. 

"It  is  within  the  power  of  the  court  to  compel  the 
companies  to  accept  any  reasonable  arrangement 
that  does  not  involve  confiscation  of  property  rights. 
I  am  ready,  in  the  interest  of  a  just  settlement  of 
these  street-railway  difficulties,  to  exercise  that  power. 

"The  bondholders,  though  interested  in  the  legis- 
lative grants,  are  so  interested  to  the  extent  only 
that  such  grants  are  part  security  for  their  debt. 
Any  equivalent  security — any  arrangement,  for  in- 
stance, whereby  the  cash  value  of  the  unexpired 
term  of  the  grants  should  be  substituted  for  the 
grants  themselves,  as  pledge  to  the  debt — would  meet 
the  just  claims  of  the  bondholders.  This  leaves  us, 
then,  free  to  look  about  for  such  adjustment  as 
will  give  to  the  city  all  it  may  fairly  ask,  without 
confiscation  of  property  or  invasion  of  vested  rights. 
Fortunately,  as  I  view  it,  such  an  adjustment  is  at 
hand. 

"The  feature  of  the  so-called  waiver  of  the  99- 
year  act  that  really  interests  the  city  lies  in  the  fact 
that  continuance  of  title  to  the  companies  under  the 
legislative  grants  may  interfere  with  the  city's  proj- 
ects looking  to  municipal  ownership ;  and,  inde- 
pendently of  municipal  ownership,  to  the  maintenance 
of  a  supervisory  and  warning  hand  over  the  charac- 
ter of  service  to  be  given. 

"Indeed,  so  long  as  the  companies  have  title  under 
the  legislative  grants,  municipal  ownership  may  be 
impossible.  Title  to  the  streets  having  come 
from  legislative  grants  and  for  street-railway  pur- 
poses, it  is  at  least  doubtful  if  the  city  could  con- 
stitutionally obtain,  even  by  act  of  the  Legislature, 
the  right  to  occupy  by  eminent  domain  the  streets 
'  thus  covered.  Hitherto,  eminent  domain  has  been 
used,  not  to  change  the  personnel  of  ownership,  but 
the  character  of  use.  It  is  doubtful,  also,  if  the 
so-called  Mueller  law  even  purports  to  convey  such 
power.  In  this  state  of  affairs,  unless  there  be  a 
surrender  by  the  company  of  its  title  under  the  leg- 
islative grants,  the  city  might  find  itself,  even  when 
actually  ready  for  municipal  ownership,  at  a  com- 
plete  standstill. 

"But,  aside  from  municipal  ownership,  a  surrender 
of  title  under  the  legislative  grants  is  desirable  to 
give  the  city  the  warning  hand.  Should  the  com- 
panies enter  upon  a  new  period,  knowing  that  the 
city  could  not  terminate  the  grant  even  at  the  end 
of  20  years,  there  might  be  temptation  to  disregard 
such  claim  for  good  service  as  the  city  has  a  right 
to  demand. 

"But  all  this  can  be  accomplished  by  a  full  sur- 
render, by  the  companies,  of  title  under  the  legislative 
grants,  accompanied  with  a  stipulation  either  to  as- 
sess presently  the  value  of  the  unexpired  term  or  to 
inake  such  assessment  at  the  end  of  the  new  grant, 
if  the  grant  is  not  to  be  renewed.  No  legal  difficulty 
need   entangle   such   an   arrangement. 

"The  right  of  the  companies  to  occupy  and  their 
right  to  be  compensated  for  a  quit-claim  of  such 
occupancy  are  distinct  legal  rights.  The  foruier 
can  be  surrendered  in  consideration,  or  part  consid- 
eration, of  the  latter.  When  so  separated,  the  right 
of  payment  becomes  a  claim  against  the  city,  secured 
possibly  by  a  lien  on  the  title  surrendered,  but  is 
no  longer  tied  up  with  the  title  surrendered.  The 
title,  except  for  purposes  of  lien,  would  becorne  ex- 
tinct; and  there  would  be  no  payment  adjudged 
until  after  judicial  determination  of  the  validity  and 
scope  of  the  legislative  grants.  For  my  own  part, 
I  cannot  see  why  this  is  not  a  simple  and  effective 
way  out  of  present  complications." 

Judge  Grosscup  holds  that  there  is  no  moral 
or  business  objection  to  leaving  the  next  generation 
"to  discharge  whatever  money  obligations  these  leg- 
islative grants  may  impose  upon  the  city." 

A  tentative  franchise  has  been  prepared  by  officials 
of  the  Chicago  City  Railway  Company,  and  is  being 
considered  by  the  council  committee  on  franchises. 
One  feature  of  the  ordinance  as  contemplated  pro- 
vides for  the  construction  of  600  new  cars  of  the 
pattern  and  style  now  in  use  in  Wentworth  Avenue. 
These  cars  are  regarded  as  the  best  used  in  street- 
car service  from  the  viewpoint  of  speed,  comfort 
and  safety.  They  cost  $8,000  each,  so  that  portion 
of  the  new  equipment  alone  will  require  an  invest- 
ment of  nearly  $5,000,000. 

There   is   renewed   talk   of  action  on   the   part   of 


certain  stockholders  in  the  Chicago  City  Railway 
Conipany  to  demand  all  advantages  gained  by  the 
Union  Traction  Company  under  the  gg-ycar  act. 
'rhese  stockholders  are  said  to  contemplate  injunc- 
tion proceedings,  if  necessary,  to  prevent  a  waiver 
of  the  South  Side  99-year  rights  under  less  advan- 
tageous terms.  So  long  as  the  section  in  the  fran- 
chise devoted  to  compensation  for  the  use  of  the 
streets  remains  blank  as  at  present  the  issue  will 
not    come   to    a    crisis. 


Electrical  Enterprises  in  South  America. 

There  has  of  late  years  been  a  notable  extension  of 
electric  power  and  electric  lighting  in  Peru.  Acord- 
ing  to  the  reports  of  Joseph  C.  Cree,  vice-consul, 
dated  at  Callao,  Peru,  May  8th,  the  city  of  Lima 
is  now  lighted  throughout  by  electricity,  and  in 
many  establishments  the  machinery  is  driven  by  elec- 
trical power.  A  number  of  the  cities  in  the  interior 
also   enjoy  the  benefits   of   electric   lighting. 

Two  syndicates  have  recently  been  formed  in  Lima 
for  the  construction  of  overhead-trolley  tramways. 
One  is  La  Compaiiia  Anonima  Tranvia  Electrico  de 
Lima  y  Chorrillos.  This  company  proposes  to  build 
an  electric  tramway  from  Lima  to  Chorrillos,  a  dis- 
tance of  about  eight  miles.  The  line  will  be  dou'ole- 
tracked  and  the  cars  will  run  at  intervals  of  about 
10  minutes.  The  capital  is  $389,320,  divided  into 
shares  of  $4.86  each.  The  other  company  is  called 
Ferrocarril  Electrico  de  Lima  y  Callao.  This  line 
is  also  to  be  double-tracked  and  will  run  from  Lima 
to  Callao.  about  eight  miles  distant.  This  company 
also  intends  to  construct  tramways  in  the  city  of 
Callao.  Its  capital  is  $486,650,  and  it  intends  to 
compete  with  the  existing  railways  for  the  carrying 
of  freight  as  well  as  passengers  between  Callao  and 
Lima.  The  passenger  trains  are  intended  to  be  run, 
like   those  of  the  other  company,   every  10  minutes. 

The  government  gives  to  these  two  syndicates  a 
privile.ge  for  66  years.  The  two  companies  are  to  be 
free  of  taxes  and  are  to  import  free  of  duty  for  the 
term  of  two  years  all  material  for  their  own  use. 
At  the  end  of  66  years  the  tramways,  rolling  stock, 
and  all  material  become  the  property  of  the  govern- 
ment, free  of  cost.  Both  the  electric-tramway  com- 
panies have  made  arrangements  with  American  man- 
ufacturers for  the  supply  of  the  plant  and  material 
to  equip  the  lines,  which  are  to  be  finished  and  in 
working  order  within  two  years  from  the  date  of 
contract  with  the  government. 
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The  author  has  made  a  series  of  classroom  lec- 
tures, given  at  Leland  Stanford  University,  the  basis 
of  this  work.  The  first  two  chanters  are  elementary 
in  character  and  contain  the  usual  formulas  relating 
to  the  principles  upon  which  the  transformer  is 
based.  The  following  chanter,  on  efficiency,  is  not 
A'ery  complete,  giving  a  few  formulas  and  curves 
used  in  efficiency  calculation  and  also  some  facts 
concerning  the  aging  of  transformer  iron.  In  this 
chapter,  however,  are  two  good  sub-divisions  bearing 
upon  the  methods  of  cooling  transforiuers.  The  sub- 
jects of  testing  and  design  are  taken  up  thoroughly. 
A  series  of  tests  for  showing  the  complete  charac- 
teristics are  given  and  numerous  curves  and  dia- 
grams interspersed.  In  the  matter  of  design  the 
various  formulas  are  carefully  worked  out,  and  ex- 
amnles  of  design  given  for  the  aid  of  the  reader. 

Perhaps  one  of  the  best  chapters  in  the  book  is 
that  upon  regulation,  and  since  this  phase  of  the 
subject  has  not  been  dwelt  upon  to  a  considerable 
extent  in  other  books  of  this  class,  it  is  worthy  of 
careful  study.  Considerable  is  said  of  transformer 
connections,  which  is,  perhaps,  of  minor  importance, 
as  is  also  the  last  chapter,  relating  to  commercial 
types  of  transformers,  which  is  apparently  made  up 
from  the  bulletins  of  various  manufacturing  com- 
panies, containing  data  which  will  go  out  of  date  in 
a  few  years  at  best. 

The  book  contains  a  complete  index,  and  while 
most  of  the  matter  is  similar  to  that  already  in 
print,  still  the  work  has  several  features  which  com- 
mend it  to  a  place  in  the  classroom  and  the  library 
of  the  engineer. 


Electric  Motors  in  the  United  States. 

Exclusive  of  those  used  for  railways,  automobiles, 
elevators  and  fans,  there  are,  it  is  said,  over  60,000 
motors,  ranging  from  one-eighth  horsepower  to  2,000 
horsepower,  in  daily  operation  in  the  United  States, 
supplying  over  1,000,000  horsepower,  and  representing 
an  investment  of  about  $12,000,000,  The  Westing- 
house  Electric  and  Manufacturing  Company  states 
that  in  one  instance  where  30  steam,  engines  of  r,375 
total  horsepower  were  supplanted  by  57  motors  of 
1,065  total  horsepower,  for  machine-shop  driving, 
the  average  daily  saving  in  steam  was  41,6  per  cent., 
of  combustibles,  32.2  per  cent,  (coal  saved,  20,000 
pounds).  In  other  cases  electric  driving  has  i-educcd 
l)y  50  per  cent,  the  cost  for  engineer,  coal  and  water  ; 
the  fuel  account  20  per  cent.,  the  cost  of  power  44 
per  cent.  The  gross  saving  was  30  per  cent.,  with 
direct-connected  motors,  and  22  per  cent,  with  belled 
or  geared  motors. 
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High-speed  Electric-railway   Problems. 

By  a.  H.  Armstrong. 
Part  II. 

Before  considering  the  application  of  the  previous 
curves  to  a  concrete  case  it  is  necessary  to  include 
the  effect  of  the  different  friction  curves  at  high 
speeds  upon  the  capacitj'  of  the  motor  equipment. 
In  the  paper  hy  the  writer  at  the  last  annual  meeting 
of  the  Institute,  the  manner  of  fully  determining 
the  capacity  of  a  motor  for  any  service  was  indi- 
cated. The  details  of  this  method  will  not  be  gone 
into  in  the  present  paper,  but  for  convenience  a 
sample  motor-capacity  curve  of  a  125-horsepower 
equipment  operating  at  a  maximum  speed  of  45 
miles  an  hour   is   shown   in   Fig.   5. 

The   means    taken    to    determine    the    capacity    of 
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FIG.    5.       HIGH-SPEED    ELECTRIC-RAILWAY    PROBLEMS. 

this  motor  is  to  obtain  from  a  series  of  temperature 
runs,  made  upon  an  experimental  track,  the  degrees 
rise  per  watt  loss  in  different  parts  of  the  motor 
for  different  ratio  of  losses  for  armature  and  field. 
It  is  obvious  that  so  long  as  the  motor  losses  and 
their  distribution  are  the  same,  the  temperature 
rise  of  the  different  parts  of  the  motor  will  also 
be  practically  the  same.  This  assumes  that  the 
car  will  travel  at  the  same  average  speed,  which  is 
not  necessarily  the  case,  owing  to  the  fact  that  the 
same  motor  cycle  could  be  obtained  with  a  con- 
siderably different  train  cycle.  A  service-capacity 
curve  similar  to  Fig.  5  on  the  i2S-horsepower  motor 
is  therefore  not  absolutely  correct  unless  the  ther- 
mal-capacity curves  be  obtained  from  actual  tests 
giving  the  same  train  cycle  as  that  indicated.  It  is 
not  necessary  to  conduct  so  elaborate  a  series  of 
tests,  as  a  sufficiently  close  result  can  be  obtained 
for  practical  purposes  by  obtaining  the  experimen- 
tal thermal-capacity  curves  at  moderate  average 
speeds  lipon  an  experimental  track,  and  assuming 
that  the  conditions  of  ventilation  so  obtained  will 
hold  true  for  all  the  schedule  speeds.  It  is  ad- 
mitted that  a  source  of  error  is  thus  introduced 
and  that  motor-service-capacity  curves  will  read  too 
conservative  at  the  very  high  speeds  and  will  pos- 
sibly be  too  liberal  at  the  lower  speeds :  but  con- 
servatism at  speeds  approaching  75  miles  per  hour 
could  not  be  criticised  as  poor  engineering,  and  the 
results  given  in  following  curves  are  therefore  pre- 
sented with  full  confidence  that  they  will  meet  a 
long-felt  want  and  will  moreover  be  approximately 
correct  for  types  of  motors  similar  to  those  serving 
as  basis  of  calculation  and  experiments. 
An  inspection  of  the  curves  given  in  Fig.   s  dis- 
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FIG.    6.       HIGH-SPEED    ELECTRIC-RAILWAY    PROBLEMS. 

closes  the  fact  that  for  a  given  temperature  rise 
the  capacity  in  tons  per  motor  is  practically  a  fixed 
amount.  For  example,  a  temperature  rise  of  60° 
C.  will  be  obtained  with  approximately  16.2  tons 
per  motor  over  a  range  extending  from  one  stop 
in  four  miles  to  five  stops  per  mile.  It  is  thus 
sufficient  to  associate  a  given  motor  and  gear  ratio 
with  a  definite  car  weight  which  it  can  operate  with 
a  given  temperature  rise,  and  with  any  schedule 
speed  which  the  number  of  stops  per  mile  will 
permit.  This  at  once  affords  a  means  of  comparing 
motors  of  different  capaicty  by  means  of  the  "tons 
per  motor"  which  is  permitted  for  say  60°  rise  and 
a  given  maximum  speed  equipment.  In  presenting 
the  curves  in  Fig.  (3,  the  results  of  a  large  number 
of  experiments  and  calculations  are  incorporated  on 
motors  of  similar  design  giving  the  relation  lieLween 
Ihc  commercial  one-hour  rating  of  the  motor  and 
the    number   of   tons    which    that   motor   will    carry 


at  maximum  speeds  of  30,  45,  60  and  75  miles 
per  hour.  The  curves  of  30  and  45  miles  per 
hour  are  probably  accurate ;  those  at  60  miles 
per  hour  may  be  open  to  the  criticism  of  being  con- 
servative, and  at  75  miles  per  hour  with  the 
superior  ventilation  afforded  by  the  schedule  speeds 
incident  to  such  high  maximum  speeds,  the  motor- 
capacity  curves  perhaps  indicate  too  low  a  ton 
weight  for  60°  rise.  As  no  electric  road  as  yet 
affords  means  of  obtaining  experimental  values  al 
this  high  maximum  speed,  the  degree  of  error  can- 
not be  determined,  and  in  any  case  should  not  ex- 
ceed more  than  a  possible  maximum  of  15  per  cent. 
Figs.  7  and  8  are  plotted  for  60°  also,  but  using 
friction  curves  (B)  and  (C),  so  that  by  means  of 
Figs.  6,  7  and  8  it  is  possible  to  determine  the  capacity 
of  motor  required  for  any  maximum  speed  and  any 
weight  of  train ;  while  from  Figs.  2,  3  and  4  the 
possible  schedule  speed  and  energy  consump*^ion 
can  be  obtained  for  any  ma.ximum  speed  and 
frequency  of  stops.  The  maximum  speeds  of  30, 
45,  60  and  7S  miles  per  hour  have  been  chosen 
as  covering  the  present  field  of  electric  railroading, 
and  intermediate  values  may  be  readily  interpolated. 

The  relation  between  the  commercial  one-hour 
rating  of  a  railway  motor  and  its  service  capacity- 
performance  is  very  difficult  to  express.  In  fact,  it 
is  almost  impossible  to  compare  two  motors  differ- 
ing essentially  in  their  mechanical  design,  as  the 
stand-test  of  a  motor  has  no  direct  bearing  on  its 
service  performance  with  its  different  distribution 
of  losses  and  better  facilities  for  ventilation.  It  is 
necessary  therefore  to  obtain  by  experiment  the 
performance  of  each  individual  motor  under  con- 
ditions approximating  service  operation,  and  de- 
termine the  relation  of  stand-test  to  service  opera- 
tion for  the  particular  motor  in  question.  By  car- 
rying on  a  series  of  e.xhaustive  tests  on  each  indi- 
vidual motor  it  becomes  possible  to  plot  the  results 
of  such  tests  in  curve  form  and  show  the  relation 
between  stand-tests  and  service  capacity,  provided 
motors  are  of  the  same  general  design.  Having 
obtained  the  capacity  in  tons  per  motor  for  differ- 
ent maximum-speed  equipments,  the  results  were 
all  found  to  follow  the  general  law  noted  in  Fig. 
S ;  that  is,  the  temperature  rise  was  found  to  be 
practically  constant  over  a  wide  range  in  stops  per 
mile  and  schedule  speed.  With  this  simplification 
it  becomes  possible  to  compile  curves  6,  7  and  8, 
giving  the  motor  capacity  required  for  any  train 
weight,  schedule  and  frequency  of  stops,  the  motors 
all  being  of  similar  design.  These  curves  are  all 
plotted  with  motors  of  the  closed  type,  it  being 
assumed  that  in  miscellaneous  operation  advantage 
cannot  be  taken  of  opening  ventilators.  Where  mo- 
tors can  be  operated  partially  or  fully  open,  the 
capacity,  especially  at  high  speeds,  will  be  consid- 
erably increased.  It  is  probable,  however,  that 
motors  operating  at  speeds  approaching  60  to  70 
miles  per  hour  will  be  upon  a  surface  track 
where  it  would  be  advisable  to  protect  the  motor 
from  dust  and  moisture,  and  thus  operate  closed. 

The  results  brought  out  by  curves  6,  7  and  8  are 
very  instructive  as  determining  the  probable  trend 
of  very  high-speed  electric  railroading  where  trains 
of  one  or  more  cars  are  used.  For  example,  a 
40-ton  car  equipped  with  four  motors,  thus  giving 
10  tons  per  motor,  will  require  a  133-horsepower 
motor  for  60°  rise  when  operating  a  train  of  sev- 
eral cars  at  75  miles  per  hour  maximum  speed, 
while  the  same  weight  of  car  would  require 
a  motor  of  at  least  230  horsepower  if  operated  as 
a  single  car  with  the  same  temperature  rise  and 
similar  design  of  motor.  That  is,  the  motive  power 
is  doubled  in  going  from  train  to  single-car  service. 
Thus  not  only  is  train  friction  the  determining 
feature  of  energy  values,  but  it  is  the  controlling 
feature  as  well  of  the  motor  capacity  required  to 
perform  a  given  high-speed  service. 

As  pointed  out  in  the  earlier  part  of  this  paper, 
it  is  not  necessary  that  the  friction  curves  (A), 
(B)  and  (C),  Fig.  i,  shall  in  themselves  correctly 
give  the  numerical  values  for  train,  single-car  and 
two-car  work.  The  general  shape  of  the  curves 
is  undoubtedly  that  pertaining  to  their  respective 
size  of  train,  and  as  the  three  curves  are  taken  and 
subsequent  calculations  are  all  made  upon  a  three- 
curve  friction  basis,  it  is  relatively  an  easy  matter 
to  interpolate  and  obtain  the  energy,  schedule  speed 
and  motor  capacity  required  for  any  train  friction 
expressed  in  pounds  per  ton.  The  friction  curves 
are  of  use,  therefore,  only  in  determining  the  funda- 
mental values  of  train  energy  and  motor  capacity 
given  in  the  subsequent  curves,  and  the  energy, 
schedule  speed  and  motor  capacity  can  be  obtained 
from  these  curves  whether  the  friction  pertaining  to 
the  case  in  hand  is,  say,  33  pounds  per  ton  at  50 
miles  per  hour  for  single-car  operation,  or  more 
or  less  than  this  value.  The  application  of  the 
motor  and  energy  curve  is  therefore  universal,  and 
it  is  only  necessary  to  obtain  sufficient  experimental 
data  of  the  particular  type  of  car  or  train  proposed 
to  determine  accurately  its  friction  for  a  given 
maximum  speed  and  obtain  the  various  values  re- 
quired by  interpolation  in  the  curves  given. 

Having  obtained  the  data  upon  which  to  base 
calculations  for  the  proposed  electric  road,  perhaps 
the  best  method  of  showing  its  application  would 
be  to  take  a  concrete  case.  Let  the  distance  from 
A  to  B'  be,  say,  100  miles,  or  great  enough  to  get 
over  the  consideration  of  location  of  sub-stations  in 
relation  to  the  length  of  the  line.  Assume  also 
that   the   proposed   road    will   parallel    a   steam    line. 


or  that  there  are  other  reasons  necessitating  a  high- 
schedule  speed,  and  that  stops  will  occur  every  four 
miles  and  will  be  of  15  seconds  duration,  and  that 
the  motors  will  be  direct-current  supplied  from  sub- 
stations fed  from  a  single  central  generating  station. 
It  is  desired  to  know  the  effect  that  single-car  or 
train  operation  will  have  upon  first  cost  and  cost 
of   operation. 

It  is  assumed  that  the  competing  steam  road 
will  have  a  schedule  speed  in  the  vicinity  of  40 
miles  per  hour.  Such  express  trains  as  exceed  this 
schedule  will  offer  such  very  infrequent  service, 
and  will  furthermore  be  so  restircted  to  their 
through  travel  that  they  will  not  enter  as  a  factor 
for  consideration.  By  referring  to  Fig.  4  we  find 
that  a  schedule  speed  of  40  miles  per  hour  can  be 
obtained  with  a  maximum  speed  of  approximately 
48  miles  per  hour  with  one  stop  in  four  miles.     The 


"^ 

^ 

— 

— 



— 

/ 

, 

/ 

/ 

A  1 

y 

, 

y 

^"'"'■.yT 

— 

M 

^1 

4fi  M 

-^ 

■^ 

/ 

1 

— • 

^ 

60 

'A 

^ 

- 

. 

T 

- 

. — ' 

— i — 1 

—I 



__, 

76  M.P 

„ 





'-r- 

i 

1        1 

FIG.    7.       HIGH-SPEED   ELECTRIC-RAILWAY  .PROBLEMS. 

energy  consumption  will  be  82  watt-hours  per  ton- 
mile  and  the  motor  capacity  will  consist  of  four 
no-horsepower  motors  operating  a  single  40-ton 
car  with  a  temperature-rise  of  60°  (Fig.  8).  The 
energy  consumed  at  the  car  will  therefore  be  131 
kilowatts  or  144  kilowatts  at  the  sub-station  bus-bar, 
allowing:  an  average  drop  of  10  per  cent,  in  the 
third  rail.  With  a  sub-station  bus-bar  potential  at 
600  volts,  each  car  will  average  240  am[Jeres. 

Assuming  that  the  road  will  be  double  track  with 
80-pound  track  rails  and  100-pound  third  rail,  the 
distance  apart  of  the  sub-stations  will  be  approxi- 
mately 13  miles  with  a  nia.ximum  drop  of  170  volts 
when  two  cars  are  passing  midway  between  sub- 
stations, one  of  which  is  accelerating.  This  drop 
is  permissible  as  it  is  momentary  only.  Each  sub- 
station must  be  able  to  accelerate  one  car  and  sup- 
ply another  at  full  speed,  or  must  give  850  amperes 
momentary  output  and  a  sustained  output  of  500 
amperes.  The  sub-station  will  therefore  be  called 
upon  to  deliver  momentarily  510  kilowatts  and 
should  contain  not  less  than  one  300-kilowatt  rotary 
converter  and  preferably  two,  one  being  a  reserve. 
This  size  of  converter  is  based  upon  the  assump- 
tion that  cars  run  always  as  single  units  and  not 
in  trains,  and  that  converters  can  stand  a  mo- 
mentary overload  of  100  per  cent.  With  half-hour 
service  cars  will  be  spaced  20  miles  apart,  so  that 
there  will  be  required  a  generator  capacity  of  two 
cars  every  20  miles  (double  track)  or  340  kilo- 
watts, assuming  15  ner  cent,  loss  in  rotary  con- 
verter sub-stations  and  transmission  line.  The  gen- 
erating station  capacity  per  mile  of  track  will 
therefore  be  17  kilowatts,  and  the  sub-station  46 
kilowatts  with  reserve,  and  23  kilowatts  with  no  re- 
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FIG.     8.        HIGH-SPEED    ELECTRIC-RAILWAY    PROBLEMS. 

serve.  Taking  the  cost  of  generating  station  in 
round  numbers  at  $ioo  per  kilowatt  and  sub-station 
^t  $35,  the  cost  of  a  40-ton  car  complete  with  four 
iio-horsepower  motors,  controllers,  etc.,  at  $9,000, 
we  arrive  at  the  following  approximate  cost  for 
installing: 

Approximate  First  Cost  per  Mile,   Single-car 
Train. 

Generating  station    $1,700 

Sub-stations  with  reserve 1,610 

Equipment  (plus  20^0  reserve) 1,120 

Total 84,430 

The  above  total  of  $4,430  thus  represents  the 
approximate  first  cost  of  the  various  items  noted 
when  operating  a  single  40-ton  car  every  half  hour 
at    40-miles-per-hour    schedule    speed    and    stopping 
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15  seconds  once  in  four  miles.  Following  through 
the  same  process  with  two  40-ton  cars  operating 
on  one-hour  headway  at  40-miles-per-hour  schedule 
with  the  same  track  and  third-rail  construction,  we 
arrive  at  the   following  conclusions'. 

\\'an-hours  per  ton  mile 63 

Train  energy  at  train  (So  tons) 202  kilowatts. 

Distance  apart,  sub-stations g.i  miles. 

Size  of  sub-stations two  400-kilowatt  units. 

Each  train  consisting  of  two  40-ton  cars  will 
consume  224  kilowatts  at  the  sub-station,  or  264 
at  the  generating  station,  allowing  the  same  per- 
centage of  loss  as  above.  These  trains  making  the 
same  schedule  speed  at  double  the  headway  will 
be  spaced  40  miles  apart  and  the  generating  capacity 
will  therefore  be  528  kilowatts  every  40  miles,  or 
13.2  kilowatts  per  mile.  The  sub-stations  consist- 
ing of  two  400-kilowatt  units  (with  reserve)  every 
9.1  miles  will  have  capacity  per  mile  of  88.0  kilo- 
watts. Expense  for  cars  will  be  the  same  as  be- 
fore and  the  following  approximate  costs  obtain : 

Approxim.\te    First  Cost  per  Mile,  Two-oar  Train. 

Generating  station Si, 320 

Sub-stations 3,080 

Equipments i.izo 

Total 65,520 

The  first  cost  of  the  two-car  train  system  will  be 
Sj.520  as  against  $4,430  with  single-car  train.  The 
energT,'  consumed  for  the  two  methods  of  opera- 
tion is  17  kilowatts  per  mile  of  track  with  single 
car  as  against  13.2  kilowatts  per  mile  with  two-car 
train.  Thus,  while  the  two-car  train  at  one-hour 
headway  will  cost  24%  per  cent,  more  to  install 
(for  the  items  mentioned  only)  it  will  consume 
but  72.5  per  cent,  of  the  energy  required  to  operate 
a  single  car  individually. 

The  difference  in  power  required  is  3.8  kilowatts 
per  mile  of  track.  Assuming  12-hours-per-day 
operation  at  the  above  headway,  the  total  kilowatt 
hours  per  d,ay  will  be  45.5,  which  at  $.007  per  kilo- 
watt-hour would  be  $116.50  per  year,  or  10  per  cent. 
on  $1,165.  It  would  therefore  pay  to  invest  the 
$1,090  per  mile  of  track  difference  in  cost  between 
one-car  and  two-car-operation,  as  found  above,  pro- 
vided the  same  receipts  could  be  secured  with  one- 
hour  headway  as  with  30-minute  headway.  The 
relation  of  traffic  receipts  and  frequency  of  travel 
is  a  question  which  can  only  be  determined  experi- 
mentally, and  while  the  desirability  of  the  two-car 
service  seems  evident  from  the  data  at  hand  in  the 
above  case,  it  might  result  in  a  falling  off  of  re- 
ceipts to  such  an  extent  as  to  more  than  make  up 
the  saving  in  operating  expenses.  There  is  an  ad- 
ditional saving  in  train-crew  expenses  which  was 
not  entered  into  above,  and  which  would  amount 
to  something  more  than  half  as  much  as  the  cost 
of  power.  With  two-car  operation  it  is  possible  to 
reduce  the  motor  capacity  per  car  from  four  iio- 
horsepower  motors  to  four  motors  of  approximately 
95  horsepower,  thus  reducing  the  cost  of  the  equip- 
ment item.  Owing  to  the  fact,  however,  that  it 
might  be  desired  to  operate  a  single  car^  during 
certain  parts  of  the  day,  which  would  result  in  over- 
heating the  smaller  motor  equipment,  it  would  be 
more  conservative  to  consider  the  same  size  of 
equipment,  whether  one-car  or  two-car  trains  were 
operated.  With  more  than  two  cars  in  a  train, 
advantage  could  be  taken  of  the  smaller  equipment 
required,  but  it  is  probable  that  in  two-car  work 
this  advantage  of  the  smaller  motor  possible  for 
two  cars  would  only  result  in  the  cooler  operation 
of  these  motors  when  operated  in  two-car  trains 
and  would  show  up  therefore  in  the  repair  account 
rather  than  as  a  first  cost.  The  sub-stations  with 
two-car  trains  being  placed  somewhat  closer  to- 
gether would  have  a  labor  account  per  mile  of  track 
in  excess  of  that  for  single-car  operation.  This  may 
be  balanced  against  the  saving  which  would  result 
from  smaller  crew  expenses  of  the  two-car  train. 

The  above  example  serves  to  illustrate  the  very 
broad  application  of  the  foregoing  curves.  Al- 
though it  has  been  necessary  to  assume  a  number 
of  constants,  acceleration,  braking,  coasting,  etc., 
these  constants  are  those  pertaining  to  average  op- 
eration, and  can  vary  considerably  without  making 
a  serious  difference  in  the  results.  The  curves  given 
are  not  therefore  absolutely  correct,  but  are  suffi- 
ciently so  for  approximation  purposes.  For  the 
slower  speed  work,  where  stops  are  more  frequent 
and  where  acceleration  is  a  more  important  factor, 
it  will  be  necessao'  to  have  more  complete  curves 
in  order  to  determine  the  proper  rate  of  acceleration 
to  use,  especially  if  the  problem  is  one  calling  for 
very  high  schedule  speeds  in  relation  to  the  number 
of  stops. 

As  previously  stated,  it  is  not  necessary  that  fric- 
tion cur>-es  CA)  (B)  and  (C)  should  represent  the 
actual  friction  in  pounds  per  ton  of  train  two-car 
and  single-car  work.  Having  the  motor  capacity 
and  energy  values  for  three  different  friction  rates 
at  a  given  maximum  speed,  it  is  possible  to  inter- 
polate and  secure  the  proper  motor  capacity  and  en- 
ergy value  for  the  friction  value  corresponding  to 
the  case  in  hand.  The  importance  of  the  wind  fric- 
tion as  affecting  electrical  operation  at  a  very  high 
speed  in  a  class  of  ser\-ice  which  has  followed  along 
the  lines  of  very  small  light  trains  of  one  or  more 
cars,  will  probably  lead  to  the  construction  of  special 
cars  reducing  wind  friction  to  a  minimum  when  the 
higher  maximum  speeds  are  put  into  commercial 
operation.  No  conclusive  data  is  at  hand  upon  the 
effect  of  different  shaped  car  ends  on  single  or  two- 


car  operation.  When  such  data  becomes  available 
and  special  cars  are  constructed,  their  operation 
can  be  predicted  from  the  foregoing  curves  by  inter- 
polation for  the  new  friction  values  thus  obtained. 

The  compilation  of  the  above  curves  entailed  a 
large  amoimt  of  careful  work,  and  the  writer  is 
^•ery  much  indebted  to  Mr.  E.  F.  Gould  for  his  very 
valuable  assistance. 

[The  end.] 


Electric   Cables  for  High-voltage 
Service.' 

By  Henrv  W.  Fisher. 

In  the  early  part  of  the  last  decade  there  was  a 
general  belief  among  electrical  engineers  that  rub- 
ber-covered cables  would  be  used  almost  exclu- 
sively for  high-voltage  service  and  paper-insulated 
cables  for  comparatively  low  voltages.  With  the 
improved  manufacture  of  the  latter,  opinions  have 
changed  so  that  some  engineers  prefer  paper  to  rub- 
ber, stating  that  in  their  experience  the  life  of 
paper  cables  is  longer  than  that  of  rubber  cables. 
To  account  for  this  they  believe  that  the  strain 
caused  by  very  high  voltages  gradually  deteriorates 
the  rubber  by  some  kind  of  electrolytic  action,  or 
by  a  purely  physical  action,  or  by  a  tendency  for 
static  discharges  gradually  to  penetrate  farther  and 
farther  until  a  breakdown  occurs.  In  substantia- 
tion of  their  claims  they  give  instances  where  rub- 
ber cables  have  broken  down  one  after  another 
in  service  without  any  apparent  cause.  On  the 
other  hand,  there  arc  engineers  who  claim  that  they 
have  operated  rubber  cables  at  high  voltages  con- 
tinuously without  any  trouble.  The  ability  of  a 
rubber-insulated  cable  to  withstand  high  voltages 
depends  upon  the  ingredients  entering  into  the 
composition  of  the  rubber  compound.  The  di- 
electric strength  to  resist  electric  pressure  becomes 
greater  within  cert-ain  limits  with  increased  percent- 
ages of  pure  Para  or  other  high-grade  rubber ;  and 
there  is  good  reason  for  believing  that  when  lead- 
covered  cables  are  employed  the  life  of  rubber-in- 
sulated cables  is  lengthened  with  increased  percent- 
ages of  such  rubber.  This  subject  should  naturally 
be  treated  under  three  headings  :  First,  manufacture 
of  cables ;  second,  installation  of  cables  ;  third,  oper- 
ation of  cables. 

First — ^Manufacture  of  Cables. — In  the  manufac- 
ture of  paper-insulated  cables  for  high  voltages 
great  care  has  to  be  exercised  in  selecting  the 
right  kind  and  quality  of  material,  and  also  in  the 
methods  of  construction  and  impregnation  of  the 
paper  with  insulating  compound.  The  most  experi- 
enced engineers  now  realize  that  cables  saturated 
with  oily  compound  can  better  be  handled  without 
injury  to  the  dielectric,  and  also  resist  better  high 
voltages.  The  use  of  oily  compound  is,  however, 
accompanied  with  lower  insulation  resistances,  and 
consequently  many  engineers  who  think  they  are 
adopting  the  best  practice  by  specifying  several  hun- 
dred megohms  per  mile  are  in  reality  inviting  bids 
on  an  undesirable  type  of  cable.  The  best  cables 
either  with  paper  or  rubber  insulation  should  be 
able  to  resist  comparatively  high  voltages  for  an 
extremely  short  period  of  time.  Such  voltages 
are  obtained  at  the  time  of  making  or  breaking 
the  circuit,  or  during  short-circuits.  To  illustrate : 
If  a  cable  of  inferior  material  and  construction  be 
subjected  to  a  gradually  increasing  voltage  till  a 
breakdown  occurs,  and  then  after  removing  the 
burnt-out  part  the  operation  be  repeated,  a  second 
breakdown  will  almost  invariably  occur  at  much 
lower  voltage  than  at  first,  showing  that  the  cable 
was  injured  by  an  impulsive  rise  of  voltage  at  the 
time  of  the  first  burn-out.  With  the  best  cables 
the  difference  between  successive  voltages  applied 
as  above  is  much  less  than  is  the  case  with  inferior 
cables,  and  at  the  same  time  the  former  withstand 
very  much  greater  voltages  for  the  same  thickness 
of  insulation.  If  the  question  of  expense  is  not  a 
consideration,  paper-insulated  cable  can  be  made  of 
remarkable  dielectric  strength.  On  one  occasion 
ihe  writer  designed  such  a  cable  with  a  thickness 
of  insulation  capable  of  ordinarily  withstanding 
16,000  volts.  Extraordinary  care  was  exercised  in 
the  manufacture  of  this  cable,  and  when  tested 
48,000  volts  were  required  to  break  it  down,  and 
during  successive  tests  the  voltages  applied  scarcely 
varied  1,000  volts  from  the  above  figure,  showing  a 
very  great  uniformity.  Such  a  cable  would  have 
a  greater  dielectric  strength  than  that  of  ordinary 
rubber  cables,  and  at  least  equal  to  that  of  rubber 
cables  with  high  percentages  of  Para,  and  would 
cost  fully  as  much  as  the  latter. 

In  the  manufacture  of  rubber  cables  care  has  to 
be  used  in  selecting  the  best  and  proper  materials : 
and  the  work  of  mixing  them  and  masticating  and 
applying  the  rubber  must  be  done  uniformly  well, 
and  the  process  of  vulcanization  must  be  carried 
on  at  the  right  temperature  and  for  the  right  length 
of  time  to  suit  the  particular  compounds.  After 
being  made  all  high-voltage  cables  should  be  sub- 
jected to  the  usual  test  for  insulation  resistance 
and  electrostatic  capacity,  and  also  to  voltage  tests 
of  double  the  normal  working  electromotive  force. 
Even  if  this  test  is  not  specified  the  manufacturer 
should  apply  it  for  his  own  protection. 

Second — Installation   of   Cables. — This   work   must 
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be  done  by  well-trained  men,  as  a  small  amount  of 
carelessness  may  mean  much  trouble  and  expense 
When  the  cables  are  pulled  into  ducts  great  care 
must  be  exercised  to  prevent  abrasion  of  the  lead 
cover,  and  no  sharp  bends  must  be  made,  because 
in  so  doing  the  insulation  may  become  injured  or 
cracked.  It  is  advisable  not  to  pull  paper-insulated 
cables  into  ducts  during  extremely  cold  weather, 
because  of  the  possibility  of  cracking  the  insula- 
tion. If  such  work  of  installation  has  to  be  done 
the  reels  of  cable  should  be  kept  in  a  warm  place 
over  night,  or  else  put  under  a  tent  for  a  few  hours 
and  kept  warm  with  plumber's  furnaces  placed  so 
as  not  to  overheat  the  cable  at  any  point. 

The  work  of  jointing  the  cables  must  be  done  by 
good  jointers,  who  are  in  turn  carefully  watched 
by  an  experienced  foreman.  Different  companies 
make  different  forms  of  joints,  but  after  a  reliable 
one  is  adopted  the  work  should  be  systematic  and 
according  to  definite  directions  in  all  particulars. 
By  so  doing  remarkable  records  of  perfect  work- 
manship have  been  made.  After  complete  installa- 
tion each  cable  should  be  subjected  to  double  the 
working  voltage,  but  this  voltage  should  not  be 
applied  or  broken  suddenly,  because  by  so  doing 
unnecessary  strains  would  be  imposed  upon  the 
cable. 

Third — Operation  of  High-Voltage  Cables. — This 
is  a  subject  that  could  better  be  presented  by  the 
operator  of  the  electric-light  and  power  plants  where 
cables  are  employed.  However,  as  one  of  the  ob- 
jects .of  this  short  paper  is  to  invite  discussion,  it 
may  be  well  to  state  that  a  perfect  protective  device 
for  cables  and  auxiliary  apparatus  would  lessen  to 
a  very  large  extent  the  troubles  of  the  operator  in- 
cident to  impulsive  rises  of  voltage  from  switching 
and  short-circuit.  On  several  occasions  and  in 
different  power  houses  discharges  have  been  seen 
to  take  place  over  the  surface  of  switchboards  at 
the  time  of  short-circuits  in  cables,  transformers, 
switches,  etc.  On  some  of  these  occasions  the  rise 
in  voltage  necessary  to  make  said  discharges  was 
estimated  to  be  about  four  times  the  normal  work- 
ing voltage.  At  such  times  the  original  cause  of  the 
trouble  cannot  always  be  ascertained,  because  fre- 
quently cables  are  burned  out  in  several  places  and 
transformers  and  apparatus  injured  at  the  same  time. 
This  kind  of  phenomena  seems  to  be  more  prevalent 
and  dangerous  where  air  lines  connect  with  cables. 
It  will  therefore  be  seen  that  an  efficient  device 
which  would  protect  cables  and  accessory  apparatus 
from  such  excessive  rises  of  voltage  would  be  of 
incredible  value  to  operators. 

The  question  of  the  carrying  capacity  of  cables 
is  often  not  considered  as  carefully  as  it  should  be. 
When  a  great  many  cables  all  carrying  nomial  cur- 
rents are  in  one  duct  system,  the  middle  and  top 
ones  are  apt  to  become  very  warm.  The  difference 
between  the  temperature  of  the  conductor  and  that 
of  the  duct  may  be  nearly  as  great  as  the  difference 
between  the  temperature  of  the  duct  and  that  of 
the  surrounding  air,  although  generally  speaking 
the  former  is  the  least.  The  carrying  capacity  of 
cables  as  frequently  recommended  is  entirely  too 
great  when  many  cables  are  in  the  same  duct  system. 

There  is  a  very  great  difference  in  the  radiating 
power  of  dry  and  wet  ducts,  and  in  the  heat  con- 
ductivity of  different  soils,  and  so  it  is  impossible 
to  give  set  rules  governing  all  cases.  Under  no 
circumstances  should  the  temperature  of  the  con- 
ductor be  allowed  to  reach  90°  Centigrade ;  and  if 
twice  the  maximum  difference  of  temperature  be- 
tween any  duct  and  earth  added  to  the  temperature 
of  the  earth  is  nearly  equal  to  90°  there  is  reason 
for  apprehension. 


Small  Transformer  for  Bell  Work. 

A  small  transformer,  to  be  used  principally  for 
bell  work,  has  been  placed  on  the  market  by  Mi- 
chaels &  Hilly,  Chicago.  It  consists  of  primary  and 
secondary  coils  enclosed  in  an  iron  box  securely 
fastened  to  a  piece  of  slate.  A  cut-out  is  provided 
on  each  side  of  the  primary  and  secondary  coils,  so 


SMALL   transformer    FOR     BELL    WORK, 

that  if  the  current  becomes  too  high  the  fuse  will 
be  blown  and  protect  the  coils.  The  device  does 
away  with  the  care  and  annoyance  resulting  from 
the  use  of  batteries,  and  can,  of  course,  be  used 
anywhere  that  a  source  of  alternating  current  can 
be  had.  The  transformer  is  guaranteed  for  two 
years,  and  it  is  said  that  in  large  buildings  the  first 
cost  is  even  less  than  the  cost  of  batteries.  This 
transformer  is  also  adaptable  for  gas-lighting  sys- 
tems, which  can  be  operated  direct  from  the  ter- 
minals without  the  use  of  a  spark  coil ;  for  annunci- 
ators, where  several  coils  are  in  series,  and  also  for 
the  use  of  surgeons  and  dentists. 
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DEVELOPMENT  OF  THE  TELEPHONE   FIELD. 


Springborn's  Selective    Party-line  Sys- 
tem. 

:\  new  selective  party-line  telephone  system  re- 
cently devised  by  Albert  J.  Springboni,  Cleveland, 
Ohio,  presents  some   features  of   interest. 

The  system  depends  for  its  operation  upon  a 
series  of  selecting  devices,  one  for  each  telephone, 
and  also  upon  one  or  more  of  a  somewhat  dififerent 
form  of  selector  at  the  central  station.  In  order  that 
these  devices  may  always  select  the  particular  person 
with  whom  connection  is  desired,  to  the  exclusion 
of  all  other  subscribers  on  the  line,  it  is  necessary 
for  all  of  the  selecting  devices  to  move  synchro- 
nously. An  electromagnetic  releasing  device  at  each 
subscriber's  station  sets  in  motion  a  dial  mechanism 
provided  w'ith  keys.  These  keys  are  lettered,  some 
wnth  single  letters  and  some  with  double  letters.  The 
releasing  device  is  operated  from  the  central  station 
and  all  the  dials  at  the  several  subscribers'  stations 
are  started  simultaneously  and  run  at  the  same  rate 
of.  speed.  Whenever  the  circuit  is  made  at  one,  tele- 
phone it  will  be  open  at  all  of  the  other  telephones 
except  when  it  rests  upon  the  keys  having  a  double 
letter,  in  which  case  both  of  the  telephones  having 
those  particular  letters  will  be  in  the  circuit,  so  that 
communication  can  be  had  between  them,  while  all 
the  other  subscribers  on  the  line  are  disconnected 
since  their  dials  are  not  in  a  position  to  throw  their 
lines  upon  either  circuit.  By  resetting  the  dial  to 
zero,  after  a  conversation,  all  the  dials  will  be  thrown 
back   into  the   operating  position. 

However,  it  is  necessary  at  times  to  connect  a 
telephone  on  one  party  line  with  an  instrument  on 
another  party  line.  If,  for  instance,  a  person  at 
telephone  C  wishes  to  talk  with  another  person 
at  telephone  A,  which  is  on  another  party  line, 
it  is  necessary  for  "Central"  to  place  both  of  these 
party  lines  in  condition,  so  that  these  two  telephones 
and  no  others  will  be  in  the  talking  circuit.  This 
is  done  by  inserting  a  selecting  plug  into  a  plug 
which  is  already  in  circuit  with  the  telephone  C, 
after  which  a  key  on  the  central-station  selector 
which  is  connected  with  the  first-mentioned  plug 
is  depressed  at  C.  This  immediately  throws  all  of 
the  selecting  devices  on  that  party  line  and  also  that 
particular  selecting  device  at  Central  into  operation, 
so  that  the  dial  hands  are  moved  simultaneously. 
When  the  dial  hand  at  the  central  station  reaches 
the  connecting  lever  on  the  dial  at  C,  it  automat- 
ically breaks  the  circuit  and  stops  all  of  the  various 
telephones,  so  that  no  one  of  them  is  in  circuit  ex- 
cept C,  the  hook  on  this  particular  telephone  be- 
ing raised.  The  central  operator  then  immediately 
inserts  a  plug  into  the  line  with  which  the  telephohe 
A  is  connected  and  presses  a  key  of  the  selector  ' 
for  that  line  at  A.  This  starts  all  of  the  telephone 
dial  hands  on  this  line  to  turning,  which  continues 
until  the  circuit  is  broken  by  the  central  dial  hand 
when  it  reaches  A.  When  the  hand  on  the  dial  at 
telephone  A  reaches  the  desired  letter,  .the  call  bell 
is  sounded  until  the  receiver  is  taken  from  the  hook, 
when   the  connection  is  established. 


American  Bell  Finances. 

In  its  recent  application  to  list  $5,018,700  capital 
stock  the  American  Telephone  and  Telegraph  Com- 
pany makes  the  following  statement  of  earnings  and 
expenses  from  January   i   to  April  30,    1903 : 

Dividends  received 83,347,554 

Rental  of  instruments 964,846 

Telephone  traffic 1,588,643 

Real  estate 25,601 

Total  earnings 85,926,646 

Expense  of  administration §289,572 

Legal  expenses 28,189 

Interest  and  taxes 470,810 

Telephone  traffic 958,549 

To  al  expenses 1,747,122 

Net  income 84,179,524 

The  company  also  publishes  its  balance  sheet  as 
of  April  30,  1903,  which  shows : 

Assets.  | 

Construction,  equipment  and  supplies S  23,675,303 

Telephones 6,849,037 

Real  estate  l 1,783,366 

Stock  and  bonds 124,383.410 

Patent  account 166,114 

Machinery  and  tools 48,126 

Cash  and  deposits 9.345  990 

Bills  and  accounts  receivable 16,194,658 

American  Bell  Teleplione  Company 22  110,400 

8204,556,408 

t-LlBILITlicS.  ' 

Capital  stock 8136,826,600 

Surplus 3.493,290 

Bonds 28,000,000 

Reserves 8,501,828 

Bills  and  accoun's  payable  6,555,697 

Income 2,533,781 

CoDtiDt^ent  account  18,645,210 

8204,556,408 


John  Endicott  of  Pendleton,  Ore.,  has  purchased 
the  line  of  the 'Pendleton  Telephone  Company  and 
will  take  charge  of  the  property  at  once.  The  line 
runs  from  Pendleton  to  Pilot  Rock,  Cunningham's, 
Smith's  and  Owing's  ranches.  Ridge,  Alba,  Ukiah. 
HIdaway  Springs  and  Lehman  Springs.  It  is  the 
intention  of  the  present  owner  to  improve  tuul  ex- 
tend  the  plant. 


Ohio  Telephone  Notes. 

The  Newark  Independent  Telephone  Company  is 
maknig  some  rapid  strides  in  business  just  now. 
Owing  to  the  increase  in  the  toll-line  business,  it 
has  been  found  necessary  for  the  directors  to  au- 
thorize Manager  Hollander  to  place  an  order  for  a 
second  toll  board  with  twice  the  capacity  of  the 
one  in  use  at  present'.  The  farmers'  lines  along  the 
Granville  and  Mount  Vernon  roads  from  Newark 
will  be  extended,  and  the  exchange  at  Granville  will 
be  enlarged  and  improved.  The  company  now  has 
1,100  telephones  in  operation  and  connection  with 
750  more  in  other  towns  and  farm  houses.  A  divi- 
dend of  one  per  cent,  has  just  been  declared  for 
the  quarter  ended  July   1st  on  the  common  stock. 

The  Larue  Telephone  Company,  Larue,  has  been 
incorporated  under  the  laws  of  West  Virginia,  with 
a  capital  stock  of  $50,000  by  J.  H.  Leonard,  W.  F. 
Kniffin,  W.  F.  Johnstone,  Charles  F.  Stahl  and  M. 
A.    Taylor. 

The  Mount  Vernon  Telephone  Construction  Com- 
pany, Mount  Vernon,  has  been  incorporated  with  a 
capital  stock  of  $5,000  by  E.  W.  Breece,  C.  E. 
Bainter,  E.  O.  Arnold,  P.  S.  Kelser  and  H.  C.  Devin 
for  the  purpose,  as  stated,  of  constructing  and  op- 
erating telephone  exchanges  and  lines  in  Knox 
County  and  the  cities   and   towns   of  the   county. 

The  Northwestern  Toll  Line  Company  held  its 
annual  meeting  in  Toledo  a  few  days  ago,  and  all 
the  old  officers  were  re-elected.  It  is  said  the  com- 
pany has  made  a  profit  of  four  per  cent,  on  its  busi- 
ness the  past  six  months,  and  the  stock  is  now 
quoted  at  74.  The  company  operates  a  toll-line  sys- 
tein  in  connection  with  the  local  telephone  company 
in  Northwestern  Ohio. 

The  committee  on  telephones  and  telegraphs  of 
the  Cincinnati  council  has  instructed  the  officers  of 
the  Fitzsimmons  Telephone  Company  that  its  ap- 
plication for  a  franchise  cannot  be  considered  until 
it  complies  with  the  rules  in  furnishing  100  copies 
of  the  proposed  ordinance  to  the  council.  The  offi- 
cers have  been  invited  to  be  present  at  the  next 
meeting  of  the  council. 

The  Bergholz  Telephone  Company  will  shortly 
install  an  exchange  at  Carrollton,  and  it  is  expetced 
that  it  will  be  in  operation  the  last  of  this  month. 
R.   G.   McLaughlin  is  the  manager  of  the  company. 

O.   M.   C. 

Telephone   News  from  the    Northwest. 

C.  C.  Gowran  of  Grand  Forks,  N.  D.,  to  whom 
was  granted  a  franchise  for  a  local  telephone  ex- 
change, will  begin  work  on  the  system  within  a 
few  weeks.  There  is  also  to  be  a  long-distance  sys- 
tem from  Minneapolis  and  St.  Paul  to  Grand  Forks 

The  local  exchange  at  Atwater,  Minn.,  has  been 
rebuilt  and  modernized. 

The  Erwin  (S.  D.)  Telephone  Company  is  con- 
structing some  rural  lines  and  expects  to  have  the 
local  and  rural  work  completed  by  September  1st. 

A  company  has  been  formed  at  Warroad,  Minn., 
to  build  an  Independent  telephone  line  to  Thief 
River  Falls,  Minn.,  via  Roseau,  Badger  and  Green- 
bush. 

The  Northwestern  Telephone  Exchange  Company 
is  stringing  another  copper  circuit  from  the  Twin 
Cities  through  Le  Sueur  into   Southern  Minnesota. 

The  directors  of  the  Mankato  Citizens'  Telephone 
Company  passed  the  regular  quarterly  dividend  be- 
cause the  expenses  of  operating  the  new  central-en- 
ergy system  have  been  increased  over  the  old  sys- 
tem. 

O.  S.  Johnson,  who  was  the  promoter  of  the  Big 
Four  Telephone  Company  at  Tipton,  Iowa,  has  sold 
his  interests  to  his  associates.  The  company  has 
over  100  miles  of  lines  in  Center,  Cass,  Fremont,  Red 
Oak,   Pioneer  and  Linn. 

The  Hawarden  (Iowa)  Telephone  Company  has 
secured  new  quarters  for  its  central  office.  A  line 
will  be  built  to  all  parts  of  the  county.  Materials 
are  ordered  for  the  line  to  Granville. 

The  Elkhorn  Valley  Telephone  Company  of  Nor- 
folk,   Neb.,   has   been   incorporated. 

The  rural  lines  entering  Ogden,  Iowa,  have 
banded  together  and  have  asked  the  council  to  call 
another  election  to  vote  on  granting  a  telephone 
franchise.  Two  months  ago  there  was  an  election 
held,  resulting  in  the  defeat  of  the  application  for 
a   rural   line. 

The  Lone  Rock  Telephone  Company  has  been  in- 
corporated at  Fenton,  Iowa. 

The  Lake  Shore  Telephone  Company  has  been 
organized   at   Clear  Lake,  Iowa,  for  a   rural   line. 

R. 


Indiana  Telephone  Notes. 

The  Union  Llome  Telephone  Company  has  been 
incorporated  by  W.  H.  Brown  of  Hintonville  and 
others.  The  capital  stock  is  $25,000.  The  company 
will  build  lines  and  operate  a  number  of  exchanges 
in   Lawrence  and   Jackson   Counties. 

The  Kokoino  City  Council  has  granted  to  the  Citi- 
zens' Telephone  Company  a  40-year  extension  of 
franchise  on  condition  that  all  wires  be  laid  tnider- 
groiind  and  the  poles  he  taken  down.  The  company 
has  accepted  and  an  underground  system  will  be 
maintained.  The  Citizens'  company  operates  a  3,000- 
svvitchboard  capacity  and   has,  it   is  said,  2,500  sub- 


scribers.    The   Bell  company  has  400  subscribers   in 
Kokomo. 

A  severe  electrical  storm  on  the  6th  inst.  put  700 
Bell  telephones  out  of  service  by  the  burning  of 
the  charging  machine  at  Elwood,  and  partially  dis- 
abled the  telephone  system  at  Seymour. 

The  four  months'  strike  of  the  Electrical  Workers' 
Union  against  the  Central  Union  and  the  Delaware 
and  Madison  Counties  Telephone  Companies  at  An- 
derson, Muncie,  Alexandria  and  other  Madison 
County  points  was  formally  declared  at  an  end  on 
July  nth.  It  is  stated  that  the  companies  agree 
practically  to  all  the  demands  of  the  workmen.  The 
non-union  men  now  employed  are  to  be  retained 
in  the  service  of  the  compa'nies,  but  all  men  to  be 
hired  in  the   future  shall  be  union  men. 

The  Indiana  State  Board  of  Tax  Commissioners 
convened  in  annual  session  on  July  13th.  The  pur- 
pose of  this  meeting,  which  usually  lasts  six  weeks, 
IS  the  fixing  of  the  annual  assessment  for  taxation  ■ 
of  all  the  property  of  coroprations,  and  July  28th, 
29th  and  30th  are  the  dates  fixed  for  hearing  of  the 
Statements  of  telephone  companies.  Telephone  com- 
panies are  taxed  on  their  capital  stock,  earnings, 
polage,  miles  of  wire,  character,  kind  and  condition 
of  poles,  and  wire,  the  length  of  time  in  use,  etc, 
The  reports  must  state  how  many  miles  of  poles  and 
wire  are  in  each  township,  the  number  of  telephones 
for  business  houses  and  the  number  of  telephones 
for  residences  in  use  and  the  average  price  charged 
for,  each  service.  There  are  154  telephone  compa- 
nies doing  business  in  Indiana,  representing  an  ag- 
gregate  capital   stock   of  $10,000,000.  R. 


The  Kellogg  Strike. 

The  strike  at  the  factory  of  the  Kellogg  Switch- 
board and  Supply  Company,  Chicago,  which  has 
been  in  progress  for  a  number  of  weeks,  is  becom- 
ing more  serious  and  may  develop  into  a  widespread 
labor  controversy,  involving  freight  handlers,  team- 
sters and  truckers.  The  company  made  an  attempt 
to  move  some  finished  material  with  nonunion  team- 
sters. Three  ■  wagonloads  were  started,  accom- 
panied by  a  squad  of  policemen,  and  considerable 
difficulty  was  experienced  in  reaching  the  freight 
house.  ,At  the  freight  sheds  of  the  Chicago  Ter- 
minal Transfer  Company  the  freight  handlers  re- 
fused to  handle  the  goods  and  21  men  were  dis- 
charged. The  teamsters  then  laid  siege  to  the 
depot  of  the  terminal  company  and  allowed  no 
wagons  to  drive  to  its  platforms.  The  goods  are 
lying  in  the  freight  sheds,  and  it  is  said  that  war 
will  be  declared  against  the  railroad  companies  that 
handle  the  goods.  The  Kellogg  company  will  de- 
mand that  the  Chicago  Terminal  Transfer  Company 
distribute  its  freight  immediately,  regardless  of  the 
threats  of  the  teamsters  and   freight  handlers. 

Judge  Kavanagh  has  refused  to  free  the  men  who 
violated  Judge  Holdom's  injunction  restraining  the 
strikers  from  picketing  the  Kellogg  plant.  Judge 
Kavanagh  said  that  organized  labor  has  raised  the 
general  standing  of  citizenship,  but  at  the  same 
time  he  declared  that  persons  not  belonging  to  labor 
organizations  may  work  where,  for  what  wages  and 
under  what  conditions  they  see  fit.  In  strong  words 
he  denounced  picketing  that  resulted  in  bloodshed. 


Proposed     Municipal    Telephony    in 
Evansville. 

Robert  D.  Richardson,  formerly  Circuit  Court 
judge  in  Evansville,  Ind.,  has  filed  a  suit  in 
the  Superior  Court  to  enjoin  the  city  of  Evansville 
from  taking  stock  in  the  proposed  municipal  tele- 
phone company,  or  from  executing  any  rights  as 
stockholder  under  the  attempted  subscription  al- 
ready made  to  the  alleged  municipal  telephone  cor- 
poration. He  seeks  also  to  enjoin  all  city  officers 
as  well  as  directors  of  the  municipal  telephone  com- 
pany from  taking  any  steps  pursuant  to  orders  or 
contracts  made  by  or  between  the  city  and  telephone 
company,  on  grounds  generally  of  the  invalidity  of 
transactions  between  the  city  and  the  municipal 
company.  The  complaint  charges  that  the  scheme 
is  illegal  and  that  it  would  entail  a  heavy  debt  on 
the  city  by  making  it  liable  financially  for  all  in- 
debtedness if  the  telephone  company  fails,  and  con- 
tends that  the  franchise  rights  in  streets  in  time 
would  be  bought  by  outsiders  at  little  or  nothing. 
The  money  to  be  paid  in  is  $175,000,  and  the  esti- 
mated cost  is  $300,000.  The  city  is  not  able  to  ad- 
vance the  money,  Mr.  Richardson  alleges.  The  fil- 
ing of  the  suit  produced  a  sensation,  and  the  advo- 
cates of  the  municipal  company  declare  that  the 
Cumberland  Telephone  Comi)any  is  back  of  the  suit. 


NEW  COMPANIES. 


The  Amory  and  Tupelo  Telephone  Company  has 
been  incorporated  at  Tupelo,  Miss.,  by  L.  E.  Camp 
and  others.     The  capital  is  $10,000. , 

R.  T.  Ramsey  and  associates  have  organized  the 
Elba  Telephone  Company  at  Elba,  Va.  The  com- 
pany has  been  incorporated  with  a  capital  of  $5,000. 

J.  N.  Wakcley,  A.  L  Green  and  W.  K.  Millsops 
of  Roby,  Texas,  are  the  incorporators  of  the  Orient 
Telephone  Company  of  Roby.  The  capital  is  $20.- 
000. 
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Automatic   Telephone   Design    in    Ger- 
many. 

Tile  designing  of  automatic  telephone  apparatus 
is  attracting  considerable  attention  in  Germany  as 
well  as  in  this  country.  At  present  there  are  two 
principal  systems.  In  one  the  person  using  the 
telephone,  by  a  series  of  step-by-step  selections,  calls 
the  individual  to  whom  he  wishes  to  speak.  In  the 
other  a  central  generator  is  used  in  connection  with 
a  commutator  giving  different  kinds  and  degrees  of 
current,  which  operates  the  automatic  device.  In  the 
latter  method  the  testing  and  securing  the  use  of 
the  line,  the  ringing-up  of  tlie  desired  person,  and 
the  restoration  to  the  operative  position  ordinarily 
take  place  in  an  arbitrarily-chosen  manner.  But 
certain  modifications  have  been  patented  by  a  Ger- 
man engineer.  Friederich  Merk  of  Berlin,  by  which 
these  events  take  place  in  a  predetermined  relation 
to  each  other.  An  idea  of  the  working  of  the  new 
apparatus  may  be  had  from  studying  the  operation 
of  a  small  exchange. 

Before  taking  up  the  method  of  operation  a  brief 
description  of  the  apparatus  used  is  necessary.  At 
each  of  the  subscriber's  stations,  two  of  which  are 
shown  by  Fig.  6  and  ~  is  the  call  mechanism  (U'). 
It  consists  of  a  disk  of  insulating  material  bearing 
on  its  surface  divisions  corresponding  to  the  tooth 
spaces  of  an  escapement  wheel  mounted  behind 
the  di^.  The  pointer  (1)  bears  a  contact  spring 
and  can  be  re^'olved  about  on  a  shaft  and  make 
contact  on  an  iron  segment  at  any  one  of  the 
numbers  on  the  disk,  which  run  from  one  to  10. 
Ill  the  operative  position,  however,  as  shown  in 
Fig.  7,  the  pointer  is  in  contact  with  a  separate  seg- 
ment. 

At  the  central  station  are  provided  ordinary  crank 
switches  (see  Figs.  4  and  5)  for  each  telephone 
line.  Each  station  line  is  connected  in  parallel  with 
a  pair  of  contact  points  (g)  in  each  of  the  other 
switches.  The  connections  to  any  line  or  station 
to  be   called  are   made  by  means   of  movable   arms 
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circuits  will  be  closed,  for  example,  between  the 
conductors  {7)  and  (14)  when  the  roller  or  drum 
happens  to  be  passing  through  its  odd-numbered 
periods  (j),   (5),  (7),  to  (21). 

In  operating  the  system,  suppose  the  owner  of 
telephone  No.  2,  Fig.  6,  wishes  to  put  himself  in  com- 
numication  with  the  owner  of  telephone  No.  6,  Fig.  7, 
all  that  is  necessary  to  do  to  effect  this  connection 
is  to  move  the  crank  handle  (1)  from  its  position  of 
rest  to  (,6)  on  the  dial.  The  rest  of  the  connection 
will  be  accomplished  automatically  by  the  operating 
mechanism  at  the  exchange.  First  of  all  the  switch 
of  telephone  No.  2  is  connected  with  the  exchange-op- 
erating mechanism,  Fig.  3.  This  connection  is  made 
during  the  period  (l)  immediately  following  the 
adjustment  of  the  crank  handle  (1)  to  the  required 
position  on  the  dial  by  means  of  a  current  impulse 
over  the  call  circuit.  This  starts  at  the  drum  and 
reaches  earth  at  (E).  During  this  passage  of  the 
current  the  magnets  (M)  and  (N)  are  energized, 
and  the  magnet  (iVI)  by  means  of  the  contact  (m') 
closes  a  second  circuit  from  the  battery  (B')  over 
line  (13),  main  and  branch  conductors  (5),  contact 
(m'),  conductor  (16),  magnet  (L),  branch  and 
main  conductors  (8)  to  (B*).  This  current  ener- 
gizes the  magnet  (L),  which,  owing  to  the  auto- 
matic completion  of  a  new  circuit  remains  excited 
up  to  the  time  element  or  period  C22).  And  the 
operation  of  the  change-over  switch  (U")  is  accom- 
plished. In  the  meantime  magnet  (N),  which  has 
also  been  energized  by  the  ring-up  current,  has 
caused  the  arm  (1)  at  the  call  telephone  (where  an- 
other station  is  being  rung  up)  to  travel  back  from 
(6)   to  number   (s)   on  the  dial.     The  effect  of  the 
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the  arm  (k)  by  the  time  the  period  (22)  is  reached 
is  moved  to  the  piston  (VI.),  where  the  conductors 
(a)  and  (b)  touch  precisely  the  required  pins, 
which  correspond  to  the  line  from  station  (6).  It 
will  be  seen  that  this  is  brought  about  from  the  fact 
that  five  of  the  odd-numbered  periods  were  used 
in  bringing  the  contact  on  the  subscriber's  dial  back 
to  its  starting  position,  and  therefore  the  number 
of  impulses  given  to  the  arm  (k)  will  correspond  to 
the  complement  of  five  in  relation  to  the  whole 
number  of  odd  or  contact  periods  ten,  which  is 
five,  and  this  brings  the  arm  to  rest  on  the  contact 
(VI.),  corresponding  to  the  line  from  No.  6  sta- 
tion, and  connection  is  established  between  the  two 
individuals  wishing  to  talk. 


GENERAL  TELEPHONE  NEWS. 

The  Southern  New  England  Telephone  Company 
will  increase  its  capital  stock  from  $3,000,000  to  $3,- 
500,000.  In  regard  to  the  new  issue,  President  Mor- 
ris F.  Tyler  says  that  the  proceeds  of  this  increas'e 
are  to  be  used  for  paying  floating  indebtedness  and 
extending  business  :  that  the  plans  already  adopted 
will  call  for  the  expenditure  of  at  least  $1,000,000 
niore  within  the  next  year,  the  latter  sum  to  be 
obtained  from  the  sale  of  unissued  stock,  which 
amounts  to  $1,500,000. 

The  new  Anglo-Belgian  telephone  line  connecting 
Belgium  and  London,  described  at  length  in  the 
Western  Electrician  of  May  i6th,  was  opened  to  the 
public  on  June  7th.  The  exact  length  of  the  finished 
line    is    54.058.    and    by    its     service     Antwerp     and 
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(k),  which  carry  contacts  corresponding  to  each  pair 
of  pins  (g).  These  studs  or  pins  are  arranged  in 
each  of  the  selective  or  cut-out  switches  at  the  points 
of  rest  of  the  arm  (k),  numbered  (II.)  to  (XL), 
while  the  telephone  lines  are  connected  in  the  order 
of  call  numbers  (lO),  (9),  (8),  to  (i).  Rotary 
motion  is  imparted  to  the  arm  by  electromagnetic 
action  through  the  medium  of  pawls  and  of  a 
toothed  wheel,  the  requisite  power  being  supplied 
by  the  electromagnet  (K).  Every  time  that  (K)  is 
energized  the  arm  moves  clockwise  by  a  series  of 
steps  at  a  uniform  rate,  and  for  such  a  distance  that 
at  the  end  of  every  12  successive  excitations  it  has 
completed  its  entire  course. 

Figs.  2  and  3  show  the  exchange  mechanism,  in- 
cluding the  batteries,  etc.  Current  is  delivered 
through  the  branch  conductors  (Z),  which  are  rep- 
i;esented  by  the  vertical  lines  in  Figs,  i,  5  and  6.  Be- 
fore the  current  reaches  the  points  at  which  it  is  to 
be  used  it  is  brought  to  the  requisite  form  by  the 
action  of  the  switch  drum  (TS),  Fig,  3,  which 
causes  the  current  to  take  the  form  of  impulses 
arranged  in  groups  according  to  predetermined  rates 
and  frequencies.  The  time  occupied  by  the  switch 
drum  in  completing  one  revolution  is  made  up  of 
22  periods  of  equal  duration  according  to  the  24  uni- 
form notches  upon  the  contact  rings  as  shown  in 
Fig.  2.  That  which  is  described  as  period  (i)  is 
the  period  at  which  the  trailing  or  contact  springs 
rest  upon  those  parts  of  the  contact  rings,  which 
are  marked    (i)    in  Fig  2.     Upon  this  assumption 
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connection  of  switch  No.  2  with  the  central  or  ex- 
change operating  mechanism  is  that  the  switch  drum 
(TS)  at  the  following  odd-numbered  periods  (3), 
(5)1  (7),  to  (21)  send  out  current  impulses  which 
in    the    first    place    complete    the   return    of    the    arm 

(I)  in  the  direction  of  its  position  of  rest.  The 
current  impulses  which  serve  for  this  return  of  the 
arm    (1)    during    the    periods    (3;,    (5),    (7),    (9), 

(II)  start  from  the  battery  (B°),  going  through 
the  conductors  (10)  and  (12),  to  the  earth 
and  through  the  main  and  branch  conductors 
(2),  contact  (T),  conductor  (15),  then  ex- 
actly like  the  ringing-up  current  to  the  "calling" 
telephone  over  the  conductor  (b),  and  there 
again  to  earth.  The  other  current  impulses, 
which  serve  to  switch  out  the  arm  (k),  are  not 
sent  during  the  periods  (3),  (5),  (7),  (9),  (11), 
because  the  contacts  which  operate  or  energize  the 
magnets  (K)  and  (M)  are  made  at  the  same  time 
at  the  switch  drum,  and  the  magnet  (K)  does  not 
commence  to  act  until  after  the  magnet  (M)  has 
ceased  to  operate  by  reason  of  the  contact  (f)  leav- 
ing the  segment  (i)  and  allowing  a  contact  to  be 
made  at  (m°).  However,  during  the  remaining 
odd  periods  (13),  (15,  ("17),  (19)  and  (21)  im- 
pulses are  sent  from  (B*)  over  the  conductor  (r.]), 
main  and  branch  conductors  (6),  contact  (1'), 
conductors  (16),  contact  (m'),  magnet  (K),  branch 
and  main  conductors  (7),  and  conductor  (14)  to 
CB').  These  last-named  current  impulses  ener- 
gize magnet  (K).in  each  case,  the  result  being  that 


Charleroi  will  be  connected  with  12  English  cities 
and  towns,  Brussels  with  16.  and  Ghent,  Malines  and 
Termonde  with  11.  Liege,  Verviers,  Bruges  and 
Ostend  will  have  communication  only  through  Brus- 
sels. Localities  in  the  Lhiited  Kingdom  to  be  shortly 
included  in  the  service  are,  Birmingham,  Brighton, 
Bristol,  Cambridge,  Cardiff,  Derby,  Ipswich,  Shef- 
field, Southampton,  Leicester,  Lowestoft,  Newport, 
Norwich,  Nottingham  and  Yarmouth.  The  tariff  for 
using  the  telephone  is  10  francs  ($1.93)  for  three 
minutes'  conversation. 


MANUFACTURERS    AND    DEALERS. 

The  Stroinberg-Carlson  Telephone  Manufacturing 
Company  of  Chicago,  111.,  and  Rochester,  N.  Y.,  has 
recently  closed  contracts  for  switchboards  for  the 
Adena  Telephone  Company,  Adena,  Ohio ;  Vigilant 
Telephone  Company,  Dillonville,  Ohio,  and  the  Mor- 
row County  Telephone  Company,  Mt.  Gilead,  Ohio ; 
also  a  large  number  of  telephones  to  the  last-named 
company. 

The  Eureka  Electric  Company  of  Chicago  and 
Genoa,  III.,  has  completed  its  new  factory  at  Genoa, 
greatly  increasing  its  former  capacity.  The  com- 
pany has  recently  sold  to  the  Hoosier  Telephone 
Company  of  Salem,  Ind.,  a  300-line  switchboard  of 
the  new  Bell  style  ring-down  type,  of  which  it  is 
making  a  specialty.  This  switchboard  has  many  de- 
sirable features  which  are  producing  large  sales  for 
the  company. 
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Electric  Shocks.' 

By   F.    B.   Aspinall, 

I  bring  tliis  question  before  the  Institution  prin- 
cipally with  a  view  of  obtaining  particulars  of  severe 
electric  shocks  which  have  not  proved  fatal;  and, 
therefore,  trust  that  anyone  who,  from  his  owii  ex- 
perience, can  give  particulars  of  cases,  will  kindly 
do  so.  My  reason  for  trying  to  obtain  this  informa- 
tion is  that  I  believe  we,  as  electrical  engineers,  can 
render  great  assistance  to  the  medical  profession  by 
doing  so;  and  possibly  by  enabling  them  to  tell  us 
some  better  methods  of  rendering  aid  to  those  who, 
unfortunately,  are  the  victims  of  accidents,  we  shall 
be  well  repaid.  I  have  been  personally  deeply  in- 
terested in  this  subject  for  some  years,  and  have 
collected  from  my  own  experience  and  that  of 
friends,  both  in  this  country  and  abroad,  particulars 
of  as  many  cases  as  possible.  I  have  also,  whenever 
I  could,  made  it  a  rule  to  see  the  man  who  received 
the  shock,  and  also  any  witnesses.  All  cases,  there- 
fore, which  I  have  chosen  as  of  sufficient  impor- 
tance to  mention  in  this  paper  are,  to  the  best  of 
my  belief,  thoroughly  accurate  and  reliable.  In  ob- 
taining this  information  I  have  been  much  struck 
by  the  fact  that  it  is  most  difficult  to  obtain  a  really 
accurate  description  from  the  victim  or  witnesses 
of  what  actually  does  occur,  and  this  can  hardly 
be  expected,  when  one  considers  the  circumstances; 
but  still,  if  I  only  mention  what  they  are  absolutely 
certain  about,  these  cases  can  be  taken  as  fairly 
typical  I  should  like  to  say  that,  not  being  a  doctor, 
I  have  no  medical  knowledge,  and  therefore  trust 
that  any  medical  man  reading  this  paper  will  take 
this  into  account  if  I  say  anything  which  to  him 
may  seem  absurd.  t~,    ,  . 

1.  Is  Everyone  Equally  Susceptible  to  an  Electric 
Shock?— In  considering  this  question,  I  believe  I 
am  stating  the  opinion  of  the  medical  profession 
when  I  say  that  there  is  no  absolutely  reliable  proof 
whether  everyone  is  equally  susceptible  or  not.  Dr. 
Oliver,  in  Allbutt's  "System  of  Medicine,  Vol.  V., 
pa<'e  856,  says:  "We  have  no  positive  proof  that 
one  individual  is  more  susceptible  to  an  electric 
shock  than  another.  It  is,  as  already  stated,  rather 
a  Question  of  the  amount  of  current,  and  w;hether 
it  wholly  enters  the  body."  My  own  opinion  is, 
and  I  hope  to  prove  it  in  this  paper,  that  not  only 
are  different  people  differently  affected,  but  the  same 
person  under  different  conditions  does  not  feel  the 
same.  Of  course,  if  one  could  obtain  two  people 
alike  in  every  respect  and  subject  both  of  them  to 
exactly  the  same  voltage  and  current,  and  also  in 
every  respect  get  the  same  conditions,  no  doubt 
they  would  both  feel  the  same,  although  they  might 
describe  it  differently;  but  when  it  is  considered 
that  moistness,  callosity  and  condition  of  skin,  nerv- 
ous temperament,  the  path  which  the  current  takes 
through  the  body,  health  or  disease,  drunkenness  or 
sobriety,  whether  the  sufferer  is  awake  or  asleep, 
area,  the  excellence  and  nature  of  contact,  famili- 
arity with  shock,  and,  no  doubt,  other  causes,  as  I 
shall  point  out  later  on,  all  play  most  nrobablyan 
important  part  in  deciding  what  one  feels,  I  think 
my  ooinion  will  be  accepted. 

2.  Is  a  Person  Suffering  from  Disease  More 
Likely  to  Be  Fatally  Injured  by  an  Electric  Shock 
than  a  Person  in  Good  Health?— As  an  electrical 
engineer,  this  is  a  most  difficult  matter  for  me  to 
discuss;  but  from  cases  which  have  come  under 
my  own  observation,  and  which  I  have  heard  of 
from  friends,  in  whose  veracity  I  can  place  the  most 
implicit  confidence,  I  think  I  can  prove  that  this 
question  is  of  the  utmost  importance.  Some  years 
ago  a  number  of  friends  were  in  the  habit  of  meas- 
uring their  resistance  periodically,  and  it  was  found 
that  one  man  was  always  the  lowest,  although  they 
all  varied.  This  man  was  also  abnormally  sensitive 
to  an  electric  shock,  as  he  could  feel  even  so  low 
a  voltage  as  that  from  three  Leclanche  cells.  It  was 
afterward  found  that  he  was  suffering  from  kidney 
disease,  and  although  I  should  very  much  like  to 
measure  the  resistance  of  others  similarly  affected, 
I  am  afraid  to  do  so  in  case  I  might  injure  them. 
This  seems  to  indicate  that  the  resistance  of  the  body 
may  be  altered  by  disease,  and  it  is  most  probable 
that  the  skin,  by  fulfilling  the  functions  which  by 
rights  belong  to  the  kidneys,  had  a  lower  resistance 
due  to  the  impurities  thus  removed  from  the  body. 
(It  is  well  known  that  in  kidney  disease  the  doctors 
give  medicine  to  make  the  skin  help  the  kidneys.) 
In  a  central  station  I  was  connected  with  it  was  the 
habit  of  the  men  to  give  an  electric  shock  from  a 
magneto  machine  to  visitors,  and  although  it  was 
found  that  difTerent  people  seemed  to  feel  differently, 
yet  one  boy  could  stand  more  than  anyone  else. 
He  was,  however,  unfortunately  of  weak  intellect, 
nnother  case  of  which  I  heard  was  at  a  bazaar, 
where  money  was  placed  in  a  bowl  of  water  charged 
from  a  Rhumkorfif  coil.  One  woman  took  the  money 
nut  every  time,  and  had  to  be  paid  to  go  away,  as 
she  nearly  made  them  bankrupt.  She  also  was  of 
weak  intellect.  No  doubt  this  insensibility  was  due 
to  the  brain  being  affected.  It  appears,  therefore, 
fair  to  say  that  a  diseased  person  may  be  either  more 
or  less  susceptible,  according  to  what  disease  one 
may   be   suffering  from. 

3.  Does  the  Physiological  Condition  One  Is  in  at 
the  Time  a  Shock  Is  Received  Make  Any  Differ- 
ence?—TThe^firstpointwhiA 

I.  A  paper  read  before  the  British  lostitutlon  of  Electrical 
Engineers.' 


one  is,  does  a  person  in  a  heavy  perspiration  stand 
a  better  chance  than  one  who  is  in  a  normal  con- 
dition ;  and  to  illustrate  this,  I  think  I  may  quote 
the  following  case  :  "T."  had  been  doing  very  heavy 
work,  which  made  him  perspire  freely;  to  rest  him- 
self he  sat  down  on  a  transformer,  which  was 
earthed,  and  in  leaning  back  his  head  touched  an 
inner  terminal ;  as  the  outer  was  earthed  he  re- 
ceived a  2,000-volt  shock.  The  man  was  wearing  a 
thick  flannel  shirt,  which  was  wet  with  per- 
spiration. The  result  was  that  he  received  a 
most  severe  shock,  a  hole  being  burnt  in  his 
trousers,  and  the  back  of  his  head  and  buttocks 
were  severely  burnt.  This  man,  I  think,  should  have 
been  killed,  but  he  was  not  even  insensible.  Surely 
this  seems  to  show  that  the  sweat  shunted  the  cur- 
rent, thus  saving  his  life;  although  the  burning 
probably  protected  him,  as  I  will  show  later  on. 
Again,  would  a  man,  when  drunk,  be  less  liable  to 
be  fatally  injured?  And  to  illustrate  this  I  give  the 
following  case :  "F."  was  working  in  a  transformer 
station  as  a  laborer,  and  touched  an  inner  terminal 
with  one  hand  and  an  outer  with  the  other,  the  po- 
tential difference  being  2,000  volts.  It  was  found 
out  afterward  that  the  man  was  a  heavy  drinker, 
and  was  under  the  influence  of  drink  when  he  re- 
ceived the  shock,  which  did  not  even  make  him 
insensible.  It  is  only  fair,  however,  to  state  that 
his  hands  were  exceptionally  callous,  due  to  the 
fact  that  he  had  been  working  as  a  gas  stoker,  and 
also  that  his  hands  were  severely  burnt.  Personally, 
however,  I  think  the  man  received  quite  enough 
to  kill  him,  and  his  being  drunk  had  something 
to  do  with  his  not  being  killed.  Next,  are  persons 
less  liable  to  be  killed  wdien  they  are  asleep?  Some 
years  ago  I  was  carrying  out  a  contract  which  neces- 
sitated all  the  work  being  done  at  night.  One  of 
the  men  employed  was  always  going  to  sleep,  so 
the  other  men,  as  a  practical  joke,  gave  him  a  shock 
while  he  was  in  this  condition  from  a  magneto  ma- 
chine capable  of  ringing  through  30,000  ohms,  but 
although  they  tried  all  they  could  he  did  not  wake. 
As  they  thought  this  was  peculiar,  the  men  called 
my  attention  to  it,  and  I  personally  saw  him  re- 
ceive a  shock  without  taking  any  notice  of  it.  I 
may  also  say  that  I  arranged  for  my  assistant  to 
give  me  a  shock  when  I  was  in  bed  asleep,  and  al- 
though two  witnesses  guaranteed  he  had  done  so. 
I  felt  nothing.  Illustrating  this,  I  should  like  to 
mention  the  following  case :  "B."  was  stationed  to 
watch  a  cable  under  test  charged  to  5, 000  volts,  and, 
going  to  sleep,  fell  onto  it.  He  was  most  severely 
burnt  about  hands,  but  was  not  killed.  Of  course, 
with  so  few  cases  it  is  impossible  for  me  to  say 
that  my  deductions  are  absolutely  correct,  but  I 
bring  them  forward,  as  I  think  they  are  of  profound 
interest,  both  to  the  electrical  and  medical  profes- 
sions. 

4.  Does  the  Path  Which  the  Current  Takes 
Through  the  Body  Have  Any  Effect  as  Regards  the 
Shock  Proving  Fatal? — Although  I  have  been  pres- 
ent in  three  cases  where  a  doctor  was  called  in  to 
attend  to  a  man  who  had  received  a  severe  shock, 
I  have  never  been  asked^  where  the  current  entered 
and  left  the  body,  and  this,  to  me,  has  always  been 
a  complete  puzzle,  as  among  all  electrical  engineers 
1  know  it  is  a  firm  belief  that  the  path  which  the 
current  takes  is  of  the  utmost  importance,  and  there- 
fore in  handling  high-tension  apparatus  we  always 
try  not  to  make  contact  in  such  a  way  that  a  vital 
part  is  directly  in  the  circuit.  To  illustrate  the 
different  paths  the  current  can  take  I  will  give  a 
few  cases  which  have  come  under  my  notice,  and 
also  what  the  victim  felt  most: 

Hand  to  hand Blow  in  chest. 

Right  hand  to  right  foot Nothing. 

Right  hand  to  left  foot Nothing. 

Right  hand  to  both  feet Nothing. 

Left  hand  to  left  foot Blow   in   bacii   of  necli. 

Left  iiand  to   right  foot Blow  in  bacli. 

Left  hand  to  head Blow  on  top  of  head. 

Of  course,  I  cannot  say  why  they  should  feel  dif- 
ferently, but  I  bring  these  facts  forward,  as  perhaps 
the  doctors  can  give  an  explanation.  I  think,  how- 
ever, it  proves  that  different  organs  of  the  body  are 
afl'ected.  Dealing  with  this  from  actual  cases : 
"D."  was  oiling  an  alternator,  and  touched  the  inner 
brush  accidentally  with  his  elbow ;  his  right  foot 
was  on  the  earthed  fr.ime  of  machine,  and  his  left 
foot  insulated.  The  pressure  was  2,200  volts,  and 
although  he  gave  a  cry,  and  was  sensible  till  the 
circuit  was  broken,  he  could  not  get  away.  He  re- 
membered them  running  to  shut  the  machine  down, 
but  became  insensible  when  this  was  done,  and  was 
treated  for  40  minutes  by  artificial  respiration  before 
he  showed  any  signs  of  life.  One  would  have  ex- 
pected this  man  to  be  killed,  but  it  is  only  fair  to 
say  that  he  was  badly  burnt  on  the  elbow  and  the 
foot.  "J."  was  adjusting  an  arc  lamp.  He  had  his 
left  foot  earthed,  and  with  his  left  hand  touched  the 
carbons.  I  am  unable  to  state  the  number  of  volts 
that  he  received,  as  I  could  not  ascertain  where 
the  current  earthed ;  but  he  was  killed.  There  was 
only  a  slight  discoloration  noticeable,  and  he  was 
not  burnt.  I  will  discuss  the  question  of  burning 
later  on,  but  I  think  it  is  a  fair  conclusion  that  the 
left  side  is  more  vulnerable,  and  I  believe  the  reason 
is  that  the  valves  of  the  heart  on  this  side  arc  more 
easily  damaged.  To  my  mind  these  cases  prove 
conclusively  that  the  path  the  current  takes  is  a  most 
important  factor. 

5.  Does  the  Question  of  Contact  Made,  and 
Whether   Burning  Takes   Place   or   Not,   Have   Any 


Effect  Upon  a  Person's  Chance  of  Being  Killed? — 
In  my' opinion,  the  question  of  contact  is  perhaps  the 
most  important  of  any  which  occur  when  a  person 
receives  a  shock,  and  I  should  like  to  go  into  it 
rather  minutely.  In  our  ordinary  every-day  work 
perhaps  the  question  of  contact  receives  more  at- 
tention than  anything  else,  as  not  only  is  it  a  ques- 
tion of  good  contact,  but  the  area  of  contact  must  be 
sufficient  to  carry  the  current.  Now,  when  a  man  re- 
ceives a  shock  this  is  equally  true,  and  although  it 
might  be  safe  under  ordinary  conditions  to  work  with 
even  a  high  voltage,  yet,  if  he  really  did  his  best 
to  kill  himself  he  could  most  probably  manage  it 
with  even  a  small  voltage,  provided  he  had  a  suffi- 
cient area  of  contact.  To  illustrate  what  an  im- 
portant part  this  area  of  contact  plays,  I  had  my 
resistance  measured  holding  a  No.  20  B.  W.  G.  cop- 
per wire  between  the  finger  and  thumb  of  each  hand 
and  afterward  I  connected  these  two  wires  to  two 
pennies  and  held  them  in  the  same  way.  With  the 
pennies  my  resistance  was  20,000  ohms  lower.  I 
therefore  think  if  the  area  of  contact  were  only 
sufiicientlv  large,  the  resistance  would  be  practically 
nothing.  Of  course,  if  the  skin  were  wet,  the  area 
necessary  to  get  no  resistance  would  be  much  less, 
but  as  one  does  not  work  with,  wet  hands,  I  need 
not  consider  the  question.  On  the  other  hand,  if 
the  skin  were  oily,  it  would  be  much  more.  An- 
other point  on  which  I  would  lay  particular  stress 
is  that  the  area  of  contact  to  get  the  same  resist- 
ance in  different  persons  would  not  be  the  same, 
and  even  with  the  same  person  in  different  parts 
of  the  body  the  area  of  contact  would  have  to  be 
changed.  To  illustrate  this  I  measured  the  resist- 
ance of  six  people,  picked  haphazard,  from  thumb 
to  thumb,  and  although  I  was  careful  to  obtain 
what  I  believe  was  the  same  amount  of  contact  in 
each  case,  yet — 

A   measured   30,000   ohms.      D    measured    60,000   ohms. 

B    measured   50,000    ohms.       E  measured  100,000  ohms. 

C  measured  60,000  ohms.  F  measured  over  100,000 
ohms. 
This  was  due,  most  probably,  to  different  thick- 
nesses and  moistures  of  the  skin.  As  regards  the 
same  person,  I  had  my  resistance  measured  from 
thumb  to  thumb,  which  gave  100,000  ohms,  but  from 
heel  to  where  the  boot  rubs,  to  ■  big  toe,  I  got 
200,000  ohms,  although  in  each  case  I  believe  the 
same  contact  was  made.  The  question  of  area  of 
contact  also  plays  an  important  part  from  another 
cause,  as,  if  the  area  is  small,  the  chance  of  burning 
is  largely  increased,  not  only  from  the  fact  that 
heat  is  generated  at  a  bad  contact,  but  that  it  is 
easier  to  form  an  arc,  which  causes  the  burning  to 
be  still  more  severe.  I  shall  discuss  the  question 
of  burns  by  alternating  and  direct  current  later  on, 
but  a  direct  current  burns  much  more  severely,  espe- 
cially at  the  positive  pole.  No  doubt  it  may  be 
questioned  why  I  am  laying  so  much  stress  upon 
a  point  which  is  thoroughly  understood  by  every- 
one, but  my  reason  for  doing  so  is  that  I  believe 
this  question  of  burning  is  a  wonderful  provision  of 
nature  to  protect  us  against  fatal  shocks,  as  the 
burning  not  only  numbs  the  nerves,  and  thus  pre- 
vents us  feeling,  but  will  also,  I  believe,  be  found 
to  increase  the  resistance,  thus  preventing  the  cur- 
rent passing.  It  is  impossible  for  me  to  experiment 
on  burnt  live  flesh,  but  I  think  it  would  well  repay 
a  doctor  to  do  so.  Taking  actual  cases :  "C."  was 
working  on  a  high-tension  switchboard,  and  received 
a  2,000-volt  alternating  shock.  The  man  was  killed. 
I  myself  saw  the  body,  and  noticed  that  there  was 
only  a  slight  burn  on  the  left  hand,  no  other  mark 
being  found  on  the  body.  It  was,  therefore,  impos- 
sible to  say  how  the  man  really  received  the  shock. 
I  am  sure  the  burn  was  only  slight,  and  as  I  have 
had  considerable  experience  of  electrical  burns  at 
various  voltages  (both  alternating  and  direct),  I 
'think  I  am  in  a  position  to  judge  as  to  their  severity. 
"F."  received  a  2,000-volt  alternating  shock  from 
hand  to  hand.  Death  occurred.  The  engineer  on 
watch  at  the  time  told  me  that  only  slight  burns 
were  on  each  hand.  In  the  case  mentioned  of  a 
man  killed  on  an  arc  circuit,  only  a  slia'ht  redness 
was  seen  on  his  hand.  Of  course,  this  may  not 
always  be  the  case,  as  it  is  quite  possible  that  the 
victim,  in  his  struggles  to  escape,  may  reduce  the 
contact  and  therefore  cause  severe  burning  after  he 
had  received  sufficient  current  to  kill  him.  In  pre- 
vious cases  I  have  mentioned  where  the  victim  re- 
covered, severe  burning  took  place,  and  I  shall  men- 
tion more  later  on.  I  know  I  am  laying  myself  open 
to  severe  criticism  in  bringing  forward  this  theory, 
as  the  majority  of  electrical  engineers,  and  also  the 
doctors,  believe  that  severe  burnino-  means  a  severe 
shock,  and  to  illustrate  this  I  cannot  do  better 
than  again  quote  Dr.  Oliver  in  Allbutt's  "Svstem  of 
Medicine,"  page  857,  where  he  says :  "If  the  skin 
at  the  time  of  contact  was  moist,  so  much  more 
the  burning.  If  a  current  sufficient  to  produce  this 
severe  local  burning  pass  through  the  body,  fatal 
results  are  more  probable."  My  own  opinion  is, 
however,  from  reasons  stated  above,  that  moistness 
of  the  skin  reduces  the  chance  of  burning,  as  it 
insures  better  contact,  and  if  no  burning  takes  place, 
efforts  to  help  the  victim  should  be  redoubled  if  it 
is  thought  that  he  has  received  a  shock,  as  it  is  quite 
possible  that,  owing  to  this  misapprehension,  he  may 
be  thought  to  be  ill  from  some  other  cause.  I 
should  like  to  say  a  good  deal  more  on  this  ques- 
tion, but  as  the  time  is  short  will  proceed  to  the 
next  point. 
6.  C^an   a   Person   Receive  a  Fatal   Shock  Without 
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tlie  Cry,  and  Also  Can  He  Speak  After  Receiving  a 
Fatal  Shock? — It  may  be  of  interest  to  attempt  to 
describe  the  cry.  and  as  I  have  heard  it  three  times, 
and  have  discussed  this  matter  with  others  who  have 
heard  it.  I  think  it  can  be  accepted  that  this  cry  is 
best  described  as  a  rapid  drawing  in  of  the  breath, 
followed  by  a  half  sigh,  half  shriek.  In  each  of  at 
least  a  dozen  cases  of  more  or  less  severe  shocks 
that  have  been  reported  to  me  the  victim  gave  the 
cry,  but  in  the  case  in  which  I  personally  saw  the 
victim  three  witnesses  were  snre  that  he  did  not 
give  the  cry.  With  respect  to  the  question  as  to 
whether  a  person  can  speak  after  he  has  received  a 
fatal  shock,  I  may  say  that  I  have  always  thought 
this  impossible;  but  in  the  above  case  the  victim  was 
•  asked  if  he  was  hurt,  and  he  said,  "I  am  all  right," 
and  yet  directly  afterward  dropped  down  dead.  Of 
course,  one  may  ask,  did  he  really  die  from  an  electric 
shock?  But  as  a  post  mortem  was  made,  and  the 
doctor  satisfied  himself  that  all  the  organs  were 
healthy,  I  think  there  can  be  no  doubt  about  it.  I 
think,  therefore,  that  further  information  is  most 
urgently  required;  but  at  present  one  can  only  say 
that  a  man  need  not  give  the  cry,  and  that  it  is 
possible  for  him  to  speak  after  a  fatal  shock  has 
been  received. 

7.  Is  an  Alternating  or  a  Direct-current  Shock 
More  Likely  to  Prove  Fatal? — This  question  may  be 
looked  at  from  two  points  of  view :  First,  if  a  man 
is  killed  by  an  alternating  shock,  would  not  a  direct- 
current  shock  prove  equally  fatal,  provided  the  con- 
ditions in  each  case  were  exactly  the  same?  Sec- 
ondly, Is  there  anything  in  the  actual  working  condi- 
tions which  makes  one  supnly  more  dangerous  than 
the  other?  Considering  this  from  the  first  point 
of  view,  the  question  immediately  occurs :  Do  both 
kinds  of  shock  affect  the  body  in  the  same  manner 
from  a  medical  standpoint?  Of  course,  I  am  not  in 
a  position  to  judge,  but  as  a  direct  current  causes 
electroljlic  action,  and  an  alternating  current  does 
not,  it  seems  that  more  must  take  place  with  direct 
current  than  with  alternating  current.  It  is  also 
open  to  discussion  whether,  disregarding  electrolytic 
action,  the  two  act  the  same,  as  the  alternating,  from 
its  nature,  must  have  a  spasmodic  effect,  while  a 
direct  current  seems  to  paralyze  at  once.  From  my 
own  experience  of  shocks,  I  am  certain  that  the 
after  effect  of  a  direct  current  is  worse  than  that 
of  an  alternating  current.  When  looking  at  the 
matter,  however,  from  an  electrician's  point  of  view, 
I  can  see  a  great  difference,  as  there  is  no  doubt  that 
if  contact  is  made  with  metal  of  such  a  shape  that 
it  cannot  be  gripped,  and  the  current  passes  from 
hand  to  hand,  the  direct  current  seems  to  knock 
the  victim  down,  while  an  alternating  current  seems 
to  draw  him  closer  and  to  tie  his  body  as  far  as 
possible  into  a  knot.  On  the  other  hand,  if  he  can 
grip  the  metal,  the  direct  current  seems  to  hold  him 
tighter  than  does  the  alternating  current.  Of  course, 
I  am  only  judging  from  what  I  have  seen  and  felt 
myself. 

Another  influence  which  I  believe  plays  an  impor- 
tant part  is  the  different  action  which  the  two  cur- 
rents have  in  breaking  down  a  fault.  For  instance, 
if  the  insulation  is  faulty  when  current  once  com- 
mences to  pass,  the  direct  current  will  break  a  fault 
down  quicker  than  an  alternating  current.  No  doubt 
this  has  some  effect  when  a  shock  is  received,  as 
most  probably  the  direct  current  would  reach  its 
ma.ximum  before  the  alternating  current,  and,  there- 
fore, if  a  person  is  only  in  circuit  for  a  short  time, 
the  direct  current  would  have  the  greatest  effect. 
Un  the  other  hand,  more  burning  will  take  place 
with  direct  current  than  with  alternating  current, 
and  as  I  have  pointed  out  before,  this  is  most  prob- 
ably a  protection.  My  own  opinion  is  that  both 
currents  will  kill  a  man  equally  well,  provided  that 
the  conditions  are  the  same,  and  that  death  ensues 
from  an  electric  shock. 

Although  not  strictly  included  in  this  paper,  I 
should  like  to  draw  attention  to  the  fact  that  an 
arc  is  more  easily  started  with  direct  than  with  al- 
ternating current,  and  that  when  once  started  it  is 
more  easily  maintained.  This  is  evident  from  the 
fact  that  a  fuse  which  is  quite  safe  on  alternating 
is  utterly  useless  on  direct-current  circuits.  From 
the  above  cause  it  is  possible  for  a  man  to  be  se- 
verely burnt  on  continuous  current,  and,  therefore, 
all  cases  of  exceptionally  severe  burning,  if  they 
occur  on  a  low-tension  supply,  should  be  thoroughly 
investigated  to  prove  whether  death  occurred  from 
a  shock  due  to  burns  or  to  an  electric   shock. 

The  conclusion  I  come  to  is  that,  if  death  occurs 
from  an  electric  shock,  both  are  equally  dangerous ; 
.iUt  if  death  occurs  from  burns  the  direct  current 
is  more  dangerous.  To  make  myself  thoroughly 
clear,  I  should  also  like  to  say  that,  although  burns 
are  a  protection  again.st  electric  shocks,  yet  if  car- 
ried to  extremes  they  may  themselves  cause  death 
due  to  shock. 

In  considering  the  second  question,  it  must  be 
remembered  that  although  the  majority  of  deaths 
from  electric  shock  occur  with  alternating  currents, 
yet  the  potential  usually  worked  at  with  alternating 
is  higher  than  that  with  direct  current,  and,  there- 
fore, the  conditions  required  to  cause  death  have  to 
be  more  favorable  with  direct  current  than  with 
alternating  current.  Taking  the  actual  voltage  re- 
quired to  cause  death,  independent  of  nature  of  sup- 
ply, I  should  say :  At  below  600  volts  the  conditions 
must  be  abnormally  favorable.  At  below  1,000  volts 
the    conditions   must   be   favorable.     At   above    1,000 


volts  the  higher  the  pressure  the  more  easy  it  is  to 
get  the  conditions  necessary  to  cause   death. 

In  comparing  the  relative  dangers  of  the  two 
sources  of  supply,  it  must  be  remembered  that  even 
with  the  same  voltages  and  conditions  it  is  quite 
possible  to  meet  with  an  accident  from  quite  dif- 
ferent causes  due  to  the  kind  of  supply.  For  in- 
stance, with  an  alternating  supply  where  the  outer 
is  earthed,  nine  times  out  of  10  a  shock  is  received, 
not  by  getting  into  the  circuit  proper,  but  by  touch- 
ing some  metal  which  has  become  charged  owing 
to  its  not  being  properly  earthed,  or  to  not  realizing 
that  any  earthed  metal  is  practically  the  outer.  I 
think,  however,  that  accidents  from  this  cause  will 
be  fewer  in  the  future,  now  that  the  precautions  re- 
quired are  thoroughly  understood,  and,  more  im- 
portant still,  that  we  are  able  to  obtain  trained  men. 
On  the  other  hand,  with  direct  current,  most  acci- 
dents occur  due  to  an  earth  on  circuit  causing  a 
man  to  receive  a  shock  when  he  accidentally  earths 
the   circuit   in   another  place   through   himself. 

The  conclusion  I  come  to  is  that  there  is  nothing 
more  dangerous  in  one  system  than  in  another.  It 
is  purely  a  question  of  voltage  and  of  the  conditions 
being  favorable,  and  it  must  be  remarked  that  as 
many  conditions  have  to  be  favorable,  it  is  really  so 
difficult  to  get  killed,  even  with  a  high  voltage,  .that, 
practically,  with  our  present  knowledge,  the  chance 
of  this  occurring  is  no  greater  than  in  numerous 
other  occupations  where  a  person  is  likely  to  meet 
with  an  accident. 

8.  Cannot  the  Doctors  Give  Us  a  More  Certain 
Method  of  Ascertaining  Whether  a  Man  is  Dead  or 
Not? — In  the  Electrical  Review  [of  London]  rules, 
which  I  consider  most  excellent  and,  indeed,  invalu- 
able, it  is  recommended  to  ascertain  if  the  sphincter 
muscle  is  relaxed  ;  but,  as  this  is,  for  obvious  rea- 
sons, objectionable,  and  also  to  a  non-medical  man 
most  difficult  to  judge,  I  ask  the  doctors  if  they 
can  tell  us  some  better  method.  If  they  only  knew 
what  one  feels,  when,  after  doing  all  one  knows  to 
restore  a  fellow  worker  to  consciousness,  the  ques- 
tion arises,  Arn  I  simply  manipulating  a  dead  body? 
I  feel  sure  they  would  do  all  they  could  to  tell  us 
how  to  arrive  at  a  definite  conclusion. 

g.  Cannot  Something  More  Be  Done  to  Help  Those 
Who  Receive  a  Shock? — In  discussing  this  question, 
the  first  thing  which  strikes  me  is  how  utterly  we 
engineers  are  in  the  dark  as  to  what,  really  happens 
to  a  human  body  when  death  is  caused  by  electricity. 
Of  course,  death  is  a  stoppage  of  the  functions  of 
the  body ;  and,  looked  at  from  an  engineering  point 
of  view,  I  think  the  organs  of  the  body  can  be  best 
described  as  follows — namely,  the  lungs  as  the  boiler, 
the  heart  as  a  pump,  and  the  nervous  system  as  mains 
to  transmit  signals  from  the  controlling  power  (the 
brain)  to  the  various  machinery  operated,  and  the 
arteries  and  veins  as  feed  pipes.  Now,  to  my  mind, 
what  we  want  to  know  is,  what  breaks  down  when 
a  shock  is  received?  Are  the  lungs  so  damaged 
that  they  are  useless  for  further  work?  Or  is  the 
pump,  the  heart,  broken  in  any  way  that  it  cannot 
work?  For  instance,  are  the  valves  ruptured,  or 
the  arteries,  viz.,  the  feed  pipes — broken  ?  Or  is  the 
blood,  the  feed  water,  so  decomposed  that  it  pre- 
cipitates and  chokes  the  pipes?  Or  cannot  signals 
be  sent  from  the  brain,  owing  to  the  nerves  being 
paralyzed,  or  what  happens?  Looked  at  from  this 
point  of  view,  the  first  thing  which  requires  clearing 
up  is,  are  the  conditions  found  inside  the  body  dif- 
ferent when  death  has  been  caused  by  electricity 
to  those  found  when  it  occurs  from  shock,  from 
fright,  excitement,  burns,  amputation  of  a  limb,  etc.? 
Of  course,  I,  personally,  cannot  say,  but  from  med- 
ical evidence  which  I  have  read,  it  appears  as  if  the 
only  thing  which  is  unusual  is  that  the  blood  appears 
different  at  post  mortem ;  but  I  believe  this  is  open 
to  discussion.  I,  myself,  think,  however,  that  when  it 
is  considered,  as  I  have  pointed  out  previously,  that 
an  idiot  does  not  seem  to  feel  a  shock  so  severely 
as  an  ordinary  person,  and  also  that  during  sleep 
less  is  felt,  the  truth  will  probably  be  found  to 
be  that  electricity  acts  like  an  anaesthetic,  such  as 
chloroform.  My  reasons  for  believing  this  are  also 
due  to  the  fact  that  in  two  cases  of  an  electric  shock 
where  death  would  have  been  expected,  the  men  re- 
covered, in  my  opinion,  from  the  head  being  low- 
ered, thus  flushing  the  brain  with  blood,  which  is 
exactly  what  the  doctors  do  when  they  want  to  revive 
a  patient  who  has  collapsed  when  under  chloroform. 
The  cases  referred  to  are  as  follows ;  "B."  re- 
ceived a  2,000-volt  shock  from  hand  to  hand,  but 
was  not  badly  burnt.  He  was  insensible;  we  could 
not  feel  his  heart  beating,  and  his  breath  did  not 
cloud  a  mirror ;  his  eyes  were  turned  so  that  we 
could  see  only  the  white  of  the  eyes;  his  jaw  was 
dropped,  and  thus  seeing  the  man  I  could  have  been 
certain  that  he  was  dead.  This  man  gave  the  cry, 
and  an  engine  driver,  who  picked  him  up,  stood  him 
on  his  head,  and  thumped  his  chest,  his  reason  be- 
ing, as  he  put  it,  to  start  the  blood  flowing,  and,  as 
the  heart  is  a  pump,  to  free  the  valves  if  they  wei^e 
stuck.  After  45  minutes'  artificial  respiration  this 
man  recovered.  "T."  received  a  2,000-volt  shock 
from  hand  to  hand.  He  was  standing  on  a  pair  of 
steps.  As  no  one  was  present,  I  cannot  say  if  he 
gave  the  cry,  but  at  any  rate  he  fell  head  first  off 
the  steps  about  four  feet  to  the  floor.  He  came 
round  Without  assistance  in  about  25  minutes.  It  is 
only  fair  to  say  that  his  hands  were  badly  burnt. 
The  question,  therefore,  I  wish  to  ask  the  medical 
profession   is,  Should   we  adopt  the  same  treatment 


as  is  used  for  collapse  from  chloroform,  and  when 
a  man  receives  a  shock  should  we,  before  applying 
artificial  respiration,  hold  the  body  for  a  few  sec- 
onds head  downward  at  an  angle  of  45  degrees, 
thus  flushing  the  brain  and  stimulating  its  action? 
I  bring  this  theory  forward  with  the  greatest  diffi- 
dence, but,  as  I  have  actual  cases  to  bear  me  out 
and  also  other  evidence  which  points  the  same  way 
I  think  that,  considering  its  vital  importance  to 
humanity,  I  am  justified  in  doing  so  in  the  hope  of 
its  being  investigated  by  the  medical  profession  ;  but 
until  this  has  been  done,  no  one  realizes  better  than 
myself  that  my  evidence  cannot  be  considered  as 
conclusive.  In  conclusion,  I  can  only  say  that  I  am 
fully  aware  of  the  shortcomings  of  this  paper,  but 
it  is  a  real  attempt  possibly  to  save  a  human  life  by 
thus  endeavoring  to  get  members  to  give  information 
on  this  question,  which  so  immediately  concerns  us 
as  electrical  engineers. 


Automatic  River  Gauge. 

The  gauging  of  a  river  automatically  by  electrical 
means  is  now  being  accomplished  at  Chattanooga, 
Tenn.  The  apparatus  was  invented  by  Professor 
Weston  M.  Fulton,  an  official  of  the  Weather  Bureau 
and  is  described  in  the  Monthly  Weather  Review 
for  April,  1903.  The  apparatus  consists  of  two  parts. 
One,  the  gauge,  is  located  at  the  Tennessee  River, 
and  the  other,  called  the  recorder,  situated  in  the 
Chattanooga  Weather  Bureau  station.  The  gauge 
consists  of  a  large  and  a  small  pulley  mounted 
upon  the  same  shaft.  A  separate  wire  is  wound 
around  each  pulley,  one  carrying  a  float  and  the 
other  a  counterbalancing  weight.  Connected  to  the 
shaft  is  a  train  of  gears,  so  designed  that  a  second 
shaft  is  given  one  complete  revolution  to  a  rise  or 
fall  of  one-tenth  of  a  foot  in  the  float.  In  order 
that  the  weight  and  float  shall  always  rise  and  fall 
in  the  same  plane  as  the  wires  are  wound  on  the 
pulleys  the  first-mentioned  shaft  has  screw  journals, 
which  give  the  shaft  a  lateral  motion,  keeping  the 
wires  in  the  same  vertical  plane. 

The  recording  apparatus  consists  of  a  drum  wound 
with  a  recording  sheet.  A  movable  pencil  engages 
this  sheet  and  is  moved  laterally  by  a  screw  shaft 
operated  by  pawls  and  ratchets.  The  pawls  are  so 
constructed  that  they  act  in  a  manner  similar  to  a 
clock  escapement,  and  thus  the  ratchets  can  be  moved 
only  one  tooth  at  a  time.  The  drum  is  revolved 
by   clockwork. 

Connection  between  the  recording  mechanism  and 
the  gauge  is  electrical.  When  the  second-mentioned 
shaft  of  the  gauge  makes  one  complete  revolution 
in  one  direction  an  electrical  contact  is  made  and 
an  electromagnet  at  the  recording  apparatus  operates 
one  of  the  pawls,  and  the  ratchet  connected  to  it 
moves  the  pencil  along  the  drum,  which  is  at  the 
same  time  revolving.  If  the  float  moves  in  the  op- 
posite direction  another  electrical  contact  is  made 
and  the  other  set  of  pawls  and  ratchets  move  the 
pencil  in  the  opposite  direction  along  the  drum. 
Thus  a  complete  graphical  record  is  obtained  of 
every   one-tenth-foot   rise  and   fall    of   the   stream. 


Space  Telegraphy  In  the  West  Indies. 

Consul  L.  H.  Ayme  of  Guadeloupe  reports  that  the 
space-telegraph  system  which  has  been  in  operation 
between  the  islands  of  Guadeloupe  and  Martinique 
for  about  seven  months  has  been  thrown  open  for 
the  use  of  the  public.  Up  to  the  present  time  the 
system  has  been  used  only  for  the  transmission  of 
official  messages  between  the  governors  of  the  two 
colonies.  By  referring  to  the  Western  Electrician 
of  March  7th  it  will  be  seen  that  these  stations  were 
installed  by  a  detachment  of  army  engineers ;  the 
system  in  use  is  said  to  be  one  devised  by  the 
French  engineering  corps.  In  Guadeloupe  the  sta- 
tion is  located  at  Gosier  and  in  Martinique  on  the 
peninsula  of  La  Caravelle ;  messages  from  the  va- 
rious cities  of  the  islands  being  transmitted  to  the 
stations  by  telephone.  The  tariff  of  rates  is  prac- 
tically that  of  the  French  Cable  Company,  the  lines 
of  which  have  been  broken  for  some  16  months. 
The  service  is  satisfactory,  an  average  of  60  mes- 
sages each  way  being  transmitted  daily.  There  are, 
of  course,  occasional  interruptions,  due  to  weather 
conditions,  but  these  are  not  frequent. 


Electrically    Operated   Cement   Plant  in 
Canada. 

Induction  motors  are  to  be  installed  in  the  Belle- 
ville (Ont.)  Portland  Cement  Company's  plant,  the 
apparatus  to  be  of  Westinghouse  make.  Current 
will  be  furnished  by  two  4SO-kilowatt  alternators. 
Sixty-two  induction  motors  will  supply  the  motive 
power.  These  include  46  constant-speed  motors  of 
from  10  to  50  horsepower,  and  10  variable-speed 
induction  motors,  each  to  be  direct-geared  to  a 
rotary  kiln  and  provided  with  a  controller,  permitting 
the  operation  of  the  motor  at  any  one  of  four  speeds. 
Two  motors  will  operate  hoists,  and  there  are  four 
400-volt,  variable-speed  induction  motors  for  the 
operation  of  two  overhead  traveling  cranes.  The 
plant  is  rather  a  nevv  departure  in  the  operation  of 
rotary  kilns. 
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London  Letter. 

London,  July  i. — The  Board  of  Trade  has  just 
introduced  a  bill  into  Parliament  amending  the  elec- 
tric-lighting acts  of  1882  and  1888,  under  the  pro- 
visions of  which  all  electric  supply  is  carried  on  in 
this  country.  The  measure  is  hailed  with  delight 
by  all  interested  in  the  progress  of  the  electrical 
industry  here,  and  this  mo\'e  on  the  part  of  the 
Board  of  Trade  may  be  directly  attributable  to  the 
deputation  from  the  Institution  of  Electrical  Engi- 
neers, which  waited  upon  it  last  year  in  connection 
with  electrical  legislation.  The  first  provision  of  the 
new  act  relates  to  the  compulsory  acquisition  of  land 
for  generating  stations — quite  a  new  feature.  At 
present  the  Board  of  Trade  grants  an  order  authoriz- 
ing a  supply  of  electricity,  but  the  owners  of  the  order 
have  to  make  their  own  arrangements  with  regard 
to  their  generating  stations.  The  next  provision  of 
the  new  bill  gives  to  the  Board  of  Trade  power  to 
grant  provisional  orders  with  respect  to  the  supply 
of  electricity  in  bulk.  Hitherto  this  has  only  been 
possible  under  a  special  act,  which  is  a  far  more 
costly  method  of  parliamentary  procedure.  Next 
comes  a  provision  which  gives  the  Board  of  Trade 
discretion  as  to  the  present  powers  of  purchase.  iBy 
this  the  power  of  the  local  authority  to  purchase  a 
company's  undertaking  may  be  excluded,  if,  for  in- 
stance, the  undertaking  lies  in  more  than  one  parish, 
or  if  the  Board  of  Trade  considers  the  undertaking 
is  such  that  it  cannot  be  properly  carried  on  by 
the  municipality.  This  is  a  distinct  advance.  Other 
features  of  the  new  bill  have  reference  to  the  consent 
of  the  local  authority  to  applications  by  companies 
for  electric-lighting  powers.  At  present  this  is  a 
sine  qua  non.  As  proposed,  the  board  may  ignore 
the  matter,  and  not  take  it  into  consideration.  The 
question  of  joint  municipal  supply  is  also  dealt  with, 
viz.,  the  granting  of  the  provisional  order  to  a  num- 
ber of  local  bodies.  Up  to  the  present  this  has  only 
been  done  by  the  costly  procedure  of  a  special  act. 
Up  to  the  present  very  little  serious  objection  has 
been  made,  to  the  proposals  contained  in  the  bill, 
but  it  is  rather  late  in  the  session  now,  and  fears 
are  expressed   as   to  it  being  passed   this  year. 

While  speaking  of  matters  concerning  the  Board 
of  Trade,  mention  may  be  made  of  the  fact  that  that 
department  has  been  asked  to  allow  the  principal 
provisions  of  its  electric-railways  bill — mentioned  a 
short  time  ago — to  apply  to   canals. 

The  International  Telegraph  Conference  has  now 
been  concluded,  but  nothing  has  been  made  public 
of  what  has  been  done.  Plenty  of  notice  has,  how- 
ever, been  given  to  the  social  side  of  the  conference, 
which  has  taken  the  delegates  all  over  the  country, 
including  a  visit  to  the  king  at  Windsor.  The  dele- 
gates also  had  the  honor  of  journeying  to  Scotland 
on  a  record  trip  by  the  London  and  Northwestern 
Railway  Company's  new  fast  train.  The  concluding 
function  was  a  dinner  given  by  Mr,  J.  C.  Lamb, 
the   president  of  the   conference.  __ 

The  joint  committee  of  the  two  Houses  of  Par- 
liament, which  is  now  considering  the  question  of 
municipal  trading,  has  had  some  figures  put  before 
it  as  to  municipal  indebtedness  in  Great  Britain. 
During  the  years  1900,  1901  and  1902  over  $50,000,- 
000  has  been  loaned  for  electric-lighting  purposes 
and  over  $500,000  for  municipal  telegraphy.  The 
present  outstanding  debt  is  as  follows:  Electric 
lighting,   $55.000,000 ;  tramways,  $40,000,000. 

A  proposal  has  been  put  forward  by  Lord  Rose- 
bery  for  the  construction  of  a  large  technical  train- 
ing college  for  London,  which  will  cost  $2,500,000. 
This  has  been  rendered  possible  by  several  men  of 
means  closely  connected  with  South  Africa,  who 
appear  to  be  following  upon  the  lines  adopted  by 
Mr,  Carnegie  in  the  United  Slates.  A  splendid  site 
has  been  offered  free,  and  the  London  County  Coun- 
cil, which  is  the  technical-education  authority  in 
London,  has  been  asked  to  appoint  delegates  to  serve 
upon  tne  council.  The  chief  object,  apparently,  of 
the  endowment  of  the  college  is  to  meet  German 
competition  by  affording  greater  facilities  for  re- 
search work  than  are  now  possible  in  England,  to 
persons  of  insufficient  means.  At  present  the  idea 
is  in  an  embryo  state,  and  no  definite  decisions  have 
yet   been   arrived   at. 

A  good  deal  of  attention  is  being  paid  now  to  the 
accounts  of  the  Walthamston  (London)  electricity 
undertaking  for  the  first  completed  year.  It  is  a 
producer  gas-driven  station,  which  has  made  a  sub- 
stantial net  profit,  and  the  past  experience  of  gas- 
driven  stations  has  been  all  to  the  contrary.  The 
engines  at  Walthamston  are  the  Westinghouse,  and 
the  possibility  of  the  gas  engine  for  dynamo  driving 
is   being   once   more   seriously    considered. 

A  further  section  of  the  London  County  Council's 
conduit  tramways  has  been  put  into  service.  It  has 
been  officially  stated  that  during  the  recent  heavy 
rains  only  one  short  delay  has  occurred  due  to  diffi- 
culties with  the  conduits.  W. 


company,  and  are  now  being  operated  by  it.  Some 
of  tne  companies  are  still  outside  the  combination. 
An  officer  of  the  New  Jersey  company  said  the  plan 
of  the  coiiipany  was  to  amalgamate  and  bring  into 
close  relations  with  it  the  messenger  service  in  every 
city  in  the  LTnited  States' which  is  in  any  way  identi- 
fied with  or  dependent  upon  the  services  of  the 
Western  Union  Telegraph  Company.  The  American 
District  Telegraph  Company  of  New  Jersey  is 
known  as  the  Gould  Company,  the  Gould  interests 
predominating  its  directorate.  It  is  capitalized  at 
$10,000,000, 

The  Brooklyn  Rapid  Transit  Railroad  Men's 
Building,  which  has  been  erected  on  the  site  of  the 
company's  old  car  barn  at  Jamaica  Avenue  and 
Gillen  Place,  Brooklyn,  has  been  formally  opened. 
The  building  is  intended  as  a  clubhouse  for  the 
company's  men,  and  has  a  most  complete  equipinent. 
The  structure  was  'built  at  a  cost  of  about  $40,000. 
It  is  a  large  frame  building  facing  on  Jamaica 
Avenue,  and  contains  an  entertainment  ball,  gym- 
nasium, billiard  room,  bowling  alleys,  showerbaths, 
library  and  reading  room.  The  new  building  is  said 
to  be  one  of  the  largest  and  best  equipped  club- 
houses for  street-railway  employes  in  the  country 
Besides  the  club  features,  it  contains  rooms  where 
classes  in  mechanics  and  electricity  will  be  taught. 
In  this  school  a  skeleton  trolley  car  will  be  used  for 
purposes  of  instruction. 

The  service  offered  by  the  space-telegraph  system, 
which  operates  between  land  stations  in  this  vicinity 
and  ocean  steamers,  is  proving  quite  satisfactory. 
Saloon  passengers  on  the  American  liner  Philadel- 
phia, which  docked  here  this  week,  were  kept  in 
touch  with  current  events  through  the  agency  of 
its  space-telegraph  apparatus.  By  exchanging  mes- 
sages with  half  a  dozen  ships,  details  of  the  state  of 
the  pope's  health,  the  riots  at  Evansville,  the  recep- 
tion of  the  American  squadron  at  Portsmouth  and 
the  results  of  the  Henley  regatta  had  been  received 
on  board, 

A  new  telegraph  and  telephone  cable  between  the 
mainland  and  Ellis  Island  has  been  laid  by  the  West- 
ern Lhiion  Telegraph  barge  Western  Union.  The 
revenue  cutter  Manhattan  assisted  in  the  laying  of 
the  cable,  preceding  the  barge  to  keep  the  channel 
clear  of  vessels  while  the  work  was  in  progress. 
The  new  cable  will  not  touch  at  Governors  Island, 
as  the  old  one  did,  but  will  connect  the  immigra- 
tion bureau  direct  with  the  barge  office. 

Charles  C.  Martin,  for  many  years  chief  engineer 
of  the  Brooklyn  Bridge,  and  the  man  who  had  more 
knowledge  than  any  of  his  fellow  engineers  of  that 
structure,  died  at  his  home  in  Far  Rockaway  last 
Sunday.  He  superintended  the  trolley  construction 
on  the  bridge  and  was  consulted  in  regard  to  every 
detail  of  the  bridge  maintenance. 

The  plans  of  August  Belmont  for  connecting  the 
rapid-transit  subway  with  the  Manhattan  elevated 
system  at  One-hundred-and-forty-ninth  Street  have 
been  indorsed  by  the  Rapid  Transit  Coimnission.  By 
this  plan  through  trains  will  be  run  from  West 
Farms  to  the  city  hall,  on  the   Second  avenue  line. 

The  Rae  Electric  and  Manufacturing  Company 
has  been  incorporated  with  a  capital  of  $50,000. 
The  directors  are  F.  B.  Rae.  F.  B.  Rae,  Jr.,  and 
F.  A.  Curtiss.  Mr.  F.  B.  Rae  was  formerly  of 
Detroit  and  Chicago  and  is  a  well-known  electrical 
engineer. 

George  R.  Beach  of  Jersey  City  has  been  appointed 
receiver  for  the  Storey  Motor  and  Electric  Company 
of  Harrison  and  New  York  by  Vice-chancellor 
Stevens.  The  company  was  incorporated  in  Oc- 
tober, 1901,  with  a  capital  of  $500,000.  The  applica- 
tion was  made  by  Frank  T.  McDermot  of  Jersey 
City  and  Frederick  Weinier  of  New  York,  counsel 
representing  Henry  E.  Fanshawe,  vice-president  and 
general  manager  of  the  concern.  The  holders  of  a 
$40,000  mortgage  and  more  than  75  per  cent,  of  the 
bondholders  concurred  in  the  request  for  the  ap- 
pointment of  a  receiver,  wliicn  is  desired  to  prevent 
legal  interruption  to  the  reorganization  plan.  The 
company's  total  nominal  assets  are  $90,000  and  total 
liabilities  are  $70,000,  including  $34,000  due  the  bond- 
holders, O. 


New  'York  Notes. 

New  York,  July  11, — The  American  District  Tele- 
graph Company  of  New  Jersey  has  been  engaged 
for  several  months  in  acquiring  slocks  of  district 
messenger  companies  throughout  the  United  States, 
Some  40  different  companies  in  the  larger  cities,  jut 
chiding  Baltimore,  Cleveland,  Philadelphia,  Chicago 
and   Buffalo,  have  been  secured  by  the   New  Jersey 


Canadian  Intelligence. 

Winnipeg,  Man.,  July  7. — This  week  the  first  car 
built  in  the  shops  of  the  street-railway  company 
will  leave  the  sheds.  This  new  car  is  one  of  the 
many  which  the  company  intends  building  in  Win- 
nipeg this  year  and  is  superior  to  anything  at  present 
in  the  service.  It  is  of  the  open  type  and  is  for 
use  on  the  Park  lines.  It  is  45  feet  long  and  has 
18  seats,  with  comfortable  seating  capacity  for  90 
persons.  The  car  is  mounted  on  double  trucks,  each 
equipped  with  two  motors  of  the  latest  device.  With 
the  exception  of  the  trucks  and  motors,  the  car  is 
the  work  of  Winnipeg  mechanics  and  certainly  does 
them  credit.  It  is  the  intention  of  the  street-railway 
company  to  bring  its  service  and  equipment  up  to  a 
point  which  will  equal,  if  not  surpass,  that  of  any 
other  city  in  America.  Three  handsome  cars  have 
been  received  this  week  from  Toronto,  and  three 
more  are  on  the  way. 

According  to  the  terms  of  the  electric-line  merger 
introduced  at  Ottawa  by  Archibald  Campbell,  M.  P., 
the  following  companies  are  legally  absorbed: 
Toronto  Suburban  Railway  Company,  Metropolitan 
Street  Railway  Company,  Toronto  and  Mimico 
Railway  Company,  Niagara,  Toronto  and  St.  Cath- 
erines Railway  Company,  Hamilton  Railway  Com- 
pany,  Hamilton,    Grimsby   and   Bcamsville   Railway 


Cominmy,    and    the    Hamilton    Street   Railway    Com- 
pany. 

.^t  a  meeting  of  the  directors  of  the  Toronto 
Street  Railway  Company,  Frederick  Nichols  was 
elected  vice-president  in  the  Place  of  James  Ross, 
resigned. 

The  plans  of  the  Bank  of  Ottawa  Building  have 
just  been  completed  by  the  architect,  H.  C,  Stone, 
and  bids  for  the  work  of  construction  are  now  be- 
ing called  for.  It  will  have  10  stories,  and  its  height 
from  pavement  to  cornice  will  be  130  feet.  It  will 
be  fireproof  and  of  steel-cage  construction.  Work 
will    be    commenced   about    the    first    of   August. 

H, 


New  England  News. 

Boston,  July  10, — .i^bout  seven  acres  of  marsh  land 
and  about  45,000  square  feet  of  filled  land  on  West- 
ern Avenue,  Lynn,  Mass.,  has  been  bought  by  the 
General  Electric  Company.  It  will  be  used  for 
docks  for  vessels  carrying  the  company's  supplies, 
and  a  building  will   be  erected  upon  it. 

The  Edison  Electric  Illuminating  Company  of 
Boston  has  purchased  another  electric  automobile 
for  emergency  repair  work.  It  will  be  on  duty  con- 
tinuously, manned  by  three  daily  shifts  of  two  men 
each.  It  can  make  a  speed  of  16  miles  an  hour 
and  has  a  battery  efficiency  of  35  miles  a  charge. 
It  weighs  2,000  pounds,  empty,  and  is  fitted  with 
two  3%-horsepower  motors,  one  on  each  end  of  the 
rear  axle.  The  batteries  are  of  the  Exide  pattern 
and  contain  44  cells. 

The  Willimantic  Traction  Company  has  completed 
the  electric  railway  between  Willimantic  and  Baltic, 
Conn.  This  forms  part  of  a  continuous  electric 
railway  between   Willimantic  and   Norwich,   Conn. 

Practically  all  of  the  preliminary  details  for  the 
construction  of  the  electric  railway  between  Worces- 
ter, Mass.,  and  Hartford,  Coan.,  have  been  arranged. 
The  line  will  be  14  miles  shorter  than  the  present 
steam   railroad  between  those  cities. 

The  Epping,  Brentwood  and  Kingston  Street  Rail- 
way Company  has  been  organized.  The  company 
has  a  capital  of  $200,000  and  proposes  to  build  an 
electric  railway  from  Exeter  through  Epping.  Brent- 
wood and  Kingston,  N.  H.  The  last  three  have  no 
electric-railway  service.  The  company  also  proposes 
to  build  to  Hedding  Camp  Ground,  which  is  now 
difficult   of  access. 

All  except  60  of  the  8,636  shares  of  the  stock  of 
the  Edison  Electric  Illuminating  Company  of  Bos- 
ton were  taken  by  the  stockholders.  Last  year  the 
company  offered  7,851  shares,  of  which  the  stock- 
holders took  7,711. 

The  Connecticut  Railway  and  Lighting  Company 
has  added  considerable  rolling  stock  to  the  recently 
opened  electric  railway  between  Mount  Carniel  and 
Cheshire,  Conn.  The  company  is  building  a  new 
power  station  at  Cheshire,  and  when  that  is  com- 
pleted, it  will  build  a  railway  from  Cheshire  to 
Mildale,  where  it  will  connect  with  cars  for  South- 
ington,    New   Britain   and    Hartford. 

The  Stamford  (Conn.)  selectmen  have  approved 
the  plans  of  the  Stamford  Street  Railway  Company's 
proposed   extension   to    Springdale,    Conn, 

The  Hartford  Carpet  Corporation  is  changing  the 
power  in  its  Thompsonville  (Conn.)  plant  from 
steam  to  electricity.  It  has  a  fine  power  plant  on  the 
bank  of  the   Connecticut  River. 

The  United  States  Steam  Turbine  Company,  re- 
cently chartered  in  New  Jersey,  with  a  capital  of 
$300,000,  is  negotiating  for  the  erection  of  a  plant 
in   Waterbury,   Conn.  B. 


From  the  Buckeye  State. 

Cleveland,  Ohio,  July  11. — At  a  meeting  of  the 
stockholders  of  the  Habana  and  Jaimanitas  Railway 
Company  of  Cuba,  held  in  Cleveland  .a  few  days 
ago,  it  was  decided  to  purchase  the  Havana  and 
Marianao  steam  railroad,  which  connects  the  two 
towns  named,  and  is  a  competitor  of  the  road  owned 
by  the  Cleveland  and  Yoimgstown  people.  The  lat- 
ter will  connect  it  up  with  the  lines  they  will  build 
in  Havana,  and  thus  have  a  freight  and  passenger 
outlet  from  the  outside  to  the  government  wharf. 
It  was  decided  to  issue  $1,500,000  in  bonds  to  se- 
cure the  purchase  money  for  this   road. 

The  Kingsville  and  Southern  Railway  Company 
of  Cleveland  has  been  incorporated  with  a  capital 
stock  of  $20,000  by  E,  F.  Pegg,  L.  F.  McAuley  and 
others. 

It  is  reported  that  the  work  of  completing  the 
Sandusky,  Bellevue,  Monroeville  and  Norwalk  Elec- 
tric Railway  Company's  lines,  which  were  partly 
built  two  years  ago,  will  be  taken  up  within  a  short 
time  and  that  the  road  will  be  in  operation  within 
90  days. 

The  Lancaster,  Logan  and  Nelsonville  Traction 
Company  of  Logan  has  been  incorporated  with  a 
capital  stock  of  $10,000  by  A.  Magoon,  W.  Jones, 
D.  A,  Rannells,  F.  M.  McKay  and  F.  E.  Pierpont. 
The  plan  is  to  build  a  line  from  Lancaster  to  Nel- 
sonville by  way  of  Logan. 

The  Newark,  Martinsburg  and  Mount  Vernon 
Traction  Company  of  Newark  has  been  incorpo- 
rated with  a  capital  stock  of  $25,000  by  Dr.  D.  F. 
Shrontz,  Edward  Kibler,  Frank  Moore  and  others. 
The  plan  is  to  build  a  line  from  Newark  to  Mount 
Vernon,  and  thus  form  a  connecting  link  between 
Cincinnati,  and   Cleveland. 

It  is  said  that  brokers  are  picking  up  all  (he  com- 
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mon  stock  of  the  National  Carbon  Company  they 
can  secure,  with  the  idea  of  securing  control  of 
the  business  for  another  large  concern.  The  con- 
trolling interest  is  owned  by  Cleveland  men  who 
are  not  selling,  howe\er,  and  it  will  be  rather  a  hard 
matter   for  others   to   do   anything   with   it. 

The  Dayton  Heating  Company,  Dayton,  has  been 
incorporated  witli  a  nominal  capital  stock  of  $1,000 
by  H.  C.  Kiefaber.  W.  B.  Gebhart.  J.  L.  Zimmerman, 
\V.  W.  Keifer  and  others.  The  charter  will  allow 
the    company   to    furnish    heat    and    power. 

The  Cleveland  Electric  Railway  Company  has  in- 
augurated a  system  of  touring  cars  to  he  used  for 
carrying  strangers  who  visit  the  city  and  wish  to  see 
the  interesting  points.  .\  number  of  routes  have  been 
arranged  and  the  cars  leave  the  Public  Square  at 
certain  times  in  the  day  to  cover  these  routes,  all 
of  which  are  long.  It  will  take  about  two  hours  to 
make  any  one  of  the  trips,  and  the  fare  for  the 
round   trip   has   been    fixed   at   25    cents. 

The  officials  of  the  Columbus,  Delaware  and  Ma- 
rion Traction  Company  are  making  an  effort  to 
complete  the  road  between  Delaware  and  MarioTi 
and  have  it  in  operation  by  the  latter  part  of  No- 
vember. 

The  traction  lines  in  Ohio  all  made  a  great  record 
on  July  4th  and  5th,  which  shows  that  there  will  be 
a  good  holiday  business  for  them  at  all  times.  They 
never  before  carried  so  many  people  or  made  so 
much  profit  for  the  same  length  of  time.  The  Lake 
Shore  took  in  over  $6,(X)0  on  one  day.  The  Ohio 
Central,  a  new  road,  took  in  $1,600  on  July  4th. 
The  Northern  Ohio  Traction  and  Light  Company 
collected  $6,600  in  fares  on  the  same  day.  The 
Cleveland  local  lines  carried  1.000,000  passengers 
in  three  days — Friday,  Saturday  and  Sunday.  Re- 
iiorts  from  over  tlie  state  show  about  the  same 
kind  of  a  business  on   all  lines.  O.   M.   C. 


Information  from  Indiana. 

Indianapolis.  July  13. — ^Franchises  were  granted  last 
week  as  follows  :  Commissioners  of  Clark  County  to 
the  Ohio  A'allev"  Electric  Company,  for  an  electric- 
railway  line  through  the  county  from  Jeffersonville 
to  Marv^sville  :  to  the  L^nion  Traction  Company,  from 
Jeffersonville  to  Columbus;  the  Danville  Town 
Council  to  the  Plainfield  Electric  Railway  Company, 
to  enter  the  city  as  far  as  the  public  square;  the 
Chesterton  town  trustees  to  the  Chicago,  Indianapolis 
and  Michigan  Railroad  Company  to  build  through 
that  town. 

The  Southern  Indiana  Traction  Company,  recently 
incorporated  with  $3,000,000  capital  stock  to  budd 
200  miles  of  electric  line  in  Southern  Indiana  was 
financed  by  New  York  and  Chicago  tirms  and  the 
stock  will  be  put  on  the  market  soon. 

The  Indianapolis,  Shelbyville  and  Southeastern 
Electric  Railway  Company,  at  a  meeting  held  dur- 
ing the  week  decided  to  make  a  new  $600,000  bond 
issue  to  cover  the  cost  of  building  its  extension  from 
Shelbj-ville  to  Greensburg. 

The  filing  of  a  $5,000,000  mortgage  in  favor  of  the 
Girard  Trust  Company  of  Philadelphia,  by  the  New 
Indiana  Traction  Company  in  each  of  the  II  coun- 
ties of  the  state  in  which  the  company  now  operates, 
and  to  be  filed  in  78  other  counties  of  the  state  and 
over  250  towns  in  these  counties  through  which  the 
merger  lines  will  run,  gives  an  insight  of  the  wide 
scope  planned  by  the  merger  company.  The  mort- 
gage indicates  that  the  company  will  either  absorb  a 
number  of  prominent  lines  now  in  operation  on 
practically  parallel  them.  It  traces  lines  across  the 
northern  part  of  the  state,  lines  from  Ft.  Wayne 
to  Terre  Haute,  from  Richmond  to  Terre  Haute, 
from  Indianapolis  to  Louisville,  Cincinnati  and 
Evansville,  and  a  score  or  more  outside  of  the  lines 
operated  in  the  11  counties.  In  perfecting  this  great 
plan  of  merger  George  F.  McCulloch  was  elected 
president  to  succeed  H.  C.  Stillwcll  and  the  work 
of  merging,  consolidating  and  constructing  lines  for 
this  great  system  will  now  proceed  under  sanction  of 
law. 

The  Princeton  Lighting  Company  has  purchased 
the  Oakland  City  Electric  Light  Company's  plant, 
paying  $10,000  for  it.  Extensive  improvements  will 
he  made  and  some  new  machinerv  installed.         F. 


West  Virginia  and  Kentucky. 

Lexington,  Ky.,  July  11. — The  conductors  and 
motormen  of  the  Kanawha  Valley  Traction  Company 
of  Charleston,  \V.  Va.,  have  demanded  that  the 
wages  be  increased  to  15  cents  per  hour  for  men 
while  serving  the  first  three  months  and  18  cents 
after  that,  and  that  the  management  recognize  the 
imion,  both  of  which  requests  will  be  refused,  it  is 
said.  The  men  have  threatened  to  strike  unless  their 
demand  is  acceded  to. 

From  present  indications  there  will  be  two  roads 
from  Cincinnati  to  Louisville,  one  on  the  Kentucky 
and  the  other  on  the  Indiana  side,  the  latter  being 
the  Louisville  and  Cincinnati  Interurban  Railway 
Company,  incorporated  in  Indiana  by  a  number  of 
men  from  Louisville  and  other  towns  along  the 
river.  Col.  A.  S.  Berrj'  is  at  the  head  of  the  Ohio 
Valley  Traction  Company  and  is  planning  to  build 
a  direct  line  from  Louisville  to  Cincinnati  on  the 
Kentuck-y  side.  It  will  be  shorter  than  the  steam 
roads  between  the  two  cities. 

Through  opposition  of  one  kind  and  another  it 
seems  that  the  Blue  Grass  Consolidated  Traction 
Company  of  Lexington,  which  was  promoted  by 
Senator    George    B.    Davis,   has    failed    to   come   to 
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the  front,  but  another  company  will  be  formed  to 
take  up  the  rights-of-way  and  franchises  of  the  old 
company  and  go  ahcid  with  the  plans.  Several  in- 
thiential  men  have  been  interested  in  the  new  com- 
pany. The  plan  is  to  build  two  lines  from  Lex- 
ington, one  reaching  Frankfort  and  the  other  Win- 
chester, and  possibly  Mount  Sterling.  It  is  said 
that  the  new  company  will  have  a  capital  stock  of 
$500,000. 

The  Taylor  County  Electric  Street  Railway  and 
Supply  Company  of  Grafton,  W.  Va.,  which  was 
recently  incorporated  with  a  capital  stock  of  $500,- 
000,  has  completed  its  organization  by  the  election 
of  a  board  of  directors  as  follows :  A.  J.  Wilkin- 
son, George  L.  Joliffe,  James  W.  Holt,  L.  E.  Ward. 
Dr.  A.  S.  Warder,  B.  F.  Bailey  and  T.  E.  Joyce! 
It  is  the  intention  to  build  electric  lines  in  Taylor 
County.  C. 


Michigan. 

Detroit,  July  11. — The  National  Electro  Coil  Com- 
pany of  Lansing  has  been  incorporated  with  a  capital 
of  $20,000  and  will  manufacture  spark  coils  for  use 
on  gasoline  engines.  R.  E.  Olds,  E.  P.  Kinney  and 
F.   E.    Church   are   the  incorporators. 

A  comparison  of  the  earnings  of  the  Detroit  United 
Railway  for  June  shows  that  the  company  is  taking 
in  $2,000  more  a   day   than  it  was  a  year  ago. 

The  Detroit  council  has  recently  passed  an  ordi- 
nance regulating  the  speed  of  motor  cars  used  for 
express  business,  and  it  now  develops  that  the  sequel 
to  this  action  is  that  a  coinpany  has  been  organized 
to  transport  building  brick  from  the  yard  to  the 
place  where  they  are  to  be  used  by  the  means  of 
electric  vehicles.  It  is  proposed  to  have  motor 
freight  cars  15  feet  in  length,  of  the  most  modern 
type,  and  with  an  abundance  of  power.  Behind  them 
will  be  used  low-geared  trucks  of  a  like  length.  A 
number  of  well-known  Detroiters  are  back  of  the 
enterprise,  and  it  is  expected  that  the  company  will 
be  in  operation  in  a  few  weeks.  It  is'  intimated  the 
business  may  grow  into  a  general  package  and  freight 
delivery. 

The  Ohio  and  Michigan  Traction  Company  has 
a  franchise  at  Milan  which  expires  on  October  ist. 
But.  as  the  work  of  grading  has  not  yet  been  begun, 
there  is  no  chance  of  the  cars  being  in  operation  by 
that  date,  and  therefore  the  company  is  seeking  an 
extension. 

Preparations  are  being  made  for  the  organization 
of  the  United  Traction  Company  by  the  Saginaw- 
Bay  City  light  and  traction  syndicate.  The  United 
will  buy  the  Bay  Cities  Consolidated  Railway  under 
receiver's  sale  and  has  asked  Judge  Swan  of  Detroit 
to  dissolve  the  receivership.  B.  C.  Cobb,  former 
manager  of  the  Saginaw  Gas  Company,  will  become 
manager  of  the  Consolidated  lighting  interests  of 
Saginaw  and  Bay  City,  and  Manager  P.  P.  Crafts 
of  the  Saginaw  Valley  Intertirban  Railway,  will  he 
manager  of  the  consolidated  traction  interests.  F. 
S.  Dimmock,  manager  of  the  Bay  City  traction  lines. 
will  go  with  the  Stone- Webster  people  of  Boston. 
T.  B.  Redmond,  who  has  for  some  time  been  super- 
intendent of  motive  power  for  the  Saginaw  Valley 
Traction  Company,  has  been  given  a  position  in  the 
office  of  General  Manager  Crafts,  and  Frank  Bowe, 
formerly   a   conductor,   takes   Redmond's   place. 

The  Michigan  Central  Railroad  is  gradually  in- 
stalling a  system  of  telephoning  and  telegraphing 
over  the  same  line.  The  system  now  works  satis- 
factorily over  a  distance  of  100  miles  or  less.  The 
system  is  to  be  improved  by  the  installation  of  high- 
grade  instruments,  so  as  to  allow  the  service  to 
extend  to  all  points  within  a  radius  of  200  miles. 
The  service  will  be  of  great  advantage  to  the  op- 
erating department.  C.  G.   W. 


Northwestern  Notations. 

Minneapolis,  July  10. — George  Rabischung.  an  elec- 
trician of  Duluth,  and  a  fellow  workman  named 
M.  D.  Bliett,  were  instantly  killed  while  working 
on  wires  at  the  carnival  grounds.  They  came  in 
contact  with  two  galvanized  wires  which  were 
crossed  with  two  heavily  charged  primary  wires  of 
the  electric-light  company,  A  terrific  current  passed 
through  their  bodies,  and  they  fell  to  the  ground, 
the  wire  coiling  around  them  and  burning  their 
bodies   to  a  crisp. 

The  franchise  which  was  granted  by  the  council 
of  Onalaska,  Wis.,  to  the  La  Crosse  Gas  and  Electric 
Company  has  been  refused  by  the  latter  because  the 
franchise  was  not  made  exclusive,  as  asked. 

The  State  Board  of  Electrical  Examiners  of  Min- 
nesota examined  10  applicants  recently.  The  ex- 
amination was  conducted  by  F,  D.  Varnuni  of  St. 
Paul  and  W.  I.  Gray  and  H.  D,  Lackore  of  Min- 
neapolis. 

The  Fowler  Electric  Company  of  Morri.s,  Minn,, 
has  been  granted  a  15-year  franchise.  The  present 
rates  are  reduced  and  provision  is  made  for  further 
reductions. 

Allan  Cox  is  about  to  install  an  electric-lighting 
system  at   Harcourt,   Iowa. 

There  is  a  report  current  in  Minneapolis  that  a 
trolley  line  will  be  constructed  north  through  sev- 
eral county  seats,  about  100  miles. 

The  Board  of  Equalization  at  Mankato,  Minn.,  in- 
creased the  assessment  of  the  Gas  and  Electric 
Company    from    $25,000   to   $30,000   on    machinery. 

The  electric-light  plant  at  Glenwood,  Wis.,  which 
was  closed  down  in  February  last,  has  been  started 
up   by   Wierschke   Bros. 
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Business  houses  in  Superior,  Wis.,  complain  of 
the  trolley-wire  poles  of  the  street-railway  company 
in  front  of  their  places  of  business.  It  is  proposed  to 
connect  the  supporting  wires  with  the  buildings,  and 
thus  do  away  with  the  poles. 

Work  has  been  begun  at  Pelican  Rapids,  Minn,, 
on  a  new  electric-light  plant,  to  cost  about  $10,000. 

The  Fond  du  Lac  and  Northeastern  Railway  Com- 
pany is  building  an  electric  line  from  Fond  du  Lac, 
Wis,,  to  Appleton  and   Kaukauna. 

A  company  will  be  organized  .soon  to  utilize  the 
power  from  the  river  at  Cannon  Falls,  Minn.  Fos- 
ter B.  Seager  and  Edward  J.  Peters  of  Cannon  Falls 
are  interested  in  the  project.  The  capital  stock  will 
be  $500,000.  Thomas  T,  Comstock  of  Kenyon. 
Minn.,  will  have  charge  of  the  mechanical  opera- 
tions. 

Arrangements  for  the  construction  of  the  proposed 
Iowa,  Illinois  and  Wisconsin  electric  railway  from 
Dubuque,  Iowa,  to  Platteville,  Wis.,  and  beyond  are 
such  that  contracts  are  to  be  let  before  long  and 
grading  work  is  to   be  begun. 

The  Iowa  and  Illinois  interurban,  to  be  built  from 
Clinton  to  Davenport,  Iowa,  is  moving  along  well. 
Contracts  have  been  placed  for  all  materials,  and 
it  is  understood  that  grading  will  be  started  shortly. 
Purchases  of  right-of-way  have  been  under  way 
and    are    being   made    steadily. 

The  water  and  light  plant  at  Valley  Junction,  Iowa, 
has  been  wound  up  in  the  courts,  and  the  plant  has 
been  sold  to  P.  K.  Tyng  of  Buffalo,  trustee  for  the 
bondholders.  Mr.  Tyng  has  been  in  possession  and 
has  been  operating  the  plant  for  some  time. 

Carroll,  Iowa,  will  vote  on  July  20th  on  granting 
a  franchise  to  the  Electric  Light  and  Power  Com- 
pany for  its  heating  plant  and  for  extending  the 
electric-light  franchise  of  the  company  for  25  years. 

The  council  of  Duluth  wants  the  street-railway 
company  of  that  city  to  issue  transfers  from  extra 
cars  as  well  as  regulars.  It  is  the  custom  of  the 
company  to  issue  them  from  regular  cars  only.  The 
council  passed  a  resolution  directing  the  issue  of 
transfers  from  all  cars  and  instructing  the  city  at- 
torney to  proceed  in  the  courts  if  the  street-railway 
company    disregards   the    resolution. 

There  is  talk  of  the  construction  of  an  electric 
car  line  between  Independence  and  Quasqueton,  Iowa. 

The  power  house  of  the  Manitowoc  Traction  Com- 
pany of  Manitowoc,  Wis.,  was  badly  damaged  by 
lightning,  two  fields  of  the  main  generator  being 
blown  out. 

The  municipal  electric-light  plant  at  Marquette, 
Mich,,  is  to  be  improved  and  the  capacity  increased. 
The  demand  for  incandescent  service  has  constantly 
increased  and  the  overload  has  reached  the  limit 
on  the  present  6,000-light  machine.  The  commission 
now  proposes  to  install  a  15,000-light  machine.  The 
city  is  on  the  meter  svstem  and  has  been  for  several 
years.  If  the  15,000-light  machine  is  installed,  it 
will  reach  the  limit  of  capacity  of  the  present  water- 
power,  and  further  enlargements  will  compel  ar- 
rangement   for   additional   power.  R. 


On  the  Pacific  Slope. 

San  Francisco,  Cal,,  July  10, — The  City  Council  of 
Los  Angeles  has  adopted  an  ordinance  granting  to 
Wesley  Clark  the  right  to  construct  and  operate  a 
double-track  electric  street  railway  along  certain 
streets  in  Los  Angeles. 

The  American  Electric  Company  of  Placerville, 
Cal.,  will  erect  a  power  house  at  a  point  called  Rock 
Creek  on  the  American  River.  The  company  expects 
to  transmit  power  as  far  as  Stockton.  The  plant 
will  cost  between  $600,000  and  $700,000  and  will  be 
constructed  under  the  supervision  of  A.  E.  Buck- 
man.  Machinery  and  material  are  now  being  received. 

Chairman  Wilson  of  the  illumination  committee 
of  the  Grand  Army  executive  committee  of  San 
Francisco  has  reported  a  plan  for  the  electrical  il- 
lumination on  Market  Street,  to  cost  $20,000.  The 
committee  has  been  instructed  to  call  for  bids. 

At  the  first  meeting  of  the  stockholders  of  the 
Butte  Power,  Light  and  Water  Company  of  Chico. 
Cal.,  the  following-named  officers  were  elected: 
President,  Fred  M.  Clough :  vice-president,  A.  F, 
Jones;  secretary  and  treasurer,  W.  P.  Lynch;  engi- 
neer, J.  B.  Johnson.  The  company  will  develop 
plants  to  supply  the  growing  demand  for  power  and 
water  in  Chico  and   surrounding  community. 

One  hundred  men  are  now  at  work  for  the  North- 
ern California  Power  Company,  Redding,  Cal.,  pre- 
paring for  the  installation  of  the  new  power  plant 
on  Cow  Creek.  The  4,200-foot  trench  for  the  pipe 
line  is  nearing  completion  and  the  work  of  laying 
the  foundation  for  the  power  house  will  be  com- 
menced soon. 

A.  G.  Wishon  has  succeeded  J.  J.  Seymour  in 
the  management  of  the  San  Joaquin  Power  Coinpany, 
Fresno,  Cal.,  and  H.  P.  Baumgartner  will  be  assist- 
ant to  Mr.  Wishon. 

The  foundation  work  is  now  completed  for  the 
new  electric-light  plant  being  constructed  by  the 
Albany  Canal  and  Water  Company,  Albany,  Ore. 
Following  the  completion  of  the  plant  an  entirely 
new  street-lighting  system  will  be  installed.  A. 

Seattle.  Wash.,  July  9.— The  Olympia  Light  and 
Power  Company  of  Olympia,  Wash.,  has  signefl  a 
contract  with  the  Pacific  Bridge  Company  for  the 
construction  of  a  new  steel  and  stone  electric  power 
house.  An  entirely  new  equipment  will  ]:)c  placed 
in    the   new    buildings    sufficient    to    supply    the    dc- 
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mands  of  a  city  several  times  as  large  as  Olympia. 
The  old  plant  of  the  company  is  situated  at  Turn- 
water,  and  derives  its  power  from  Tumwater  Falls. 
For  some  time  it  has  been  o>\-ertaxed  by  the  de- 
mands of  the  city  for  light  and  electric  power. 
The  new  plant  will  derive  its  power  from  two  Vic- 
tor turbine  waterwheels,  the  water  to  be  supplied 
from  a  new  steel  flume.  The  plant  will  generate 
3,000  horsepower. 

The  City  Council  of  Seattle,  Wash.,  will  hold  a 
special  meeting  to  authorize  the  readvertisement  for 
bids  for  the  sale  of  $590,000  of  bonds  of  the  mu- 
nicipal light   and  power  plant. 

The  foundation  work  is  now  completed  for  the 
new  electric-light  plant  at  Albany,  Ore.  The  new 
plant,  when  completed,  will  be  one  of  the  best  in 
the  state  and  will  give  Albany  a  fine  system  of  light- 
ing and  power.  The  new  electrical  equipment  will 
consist  of  one  150-horsepower  generator  of  the  new 
alternating-current,  polyphase  type.  One  of  the  85- 
horsepower  generators  now  in  use  at  the  Albany 
station  will  also  be  used  in  the  new  power  house 
A  new  200-horsepower  Corliss  engine,  with  boilers, 
has  been  purchased  for  the  new  plant.  The  switch- 
board will  be  of  marble,  with  the  latest  type  of 
voltmeters,  ammeters,  high-tension  switches,  etc. 
Following  the  completion  of  the  new  plant  an  en- 
tirely new  street-lighting  system  will  be  installed. 
It  will  be  the  alternating  constant-current  series 
system,  using  enclosed-arc  lamps. 

The  Everett  Improvement  Company  has  leased 
the  branch  line  of  the  Northern  Pacific  Railroad,  be- 
tween Everett  and  Snohomish,  Wash.,  and  will  begin 
immediately  to  install  the  poles,  wires  and  other 
materials.  Three  handsome  new  cars  for  the  new 
line  are  almost  completed  at  the  Everett  car  shops. 
Under  the  terms  of  the  contract  the  Northern  Pa- 
cific will  use  its  Everett  branch  for  freight  business 
only  and  the  passenger  and  baggage  business  between 
the  trolley  terminals  will  be  handled  by  the  Im- 
provement company.  Power  will  be  supplied  by  the 
local  power  house,  and  the  run  will  be  made  in  ,30 
minutes.  P- 


Baltimore.  Mr.  Waring,  therefore,  takes  up  his  new 
position  at  Chicago  thoroughly  equipped  for  the 
work. 


PERSONAL. 

Matthew  C.  Brush  of  Duluth,  Minn.,  has  gone  to 
Boston,  where  he  becomes  assistant  to  the  president 
of  the  Suburban   Light  and  Power  Company. 

Professor  Charles  R.  Cross  of  the  electrical^  de- 
partment of  the  Massachusetts  Institute  of  Tech- 
nology, and  his  son,  C.  R.  Cross,  Jr.,  have  gone 
abroad   for  the   summer. 

Samuel  M.  Kennard  has  resigned  as  president  of 
the  St.  Louis  and  Suburban  Railway  Company  and 
will  probably  be  succeeded  by  Julius  S.  Walsh,  presi- 
dent of  the  Mississippi  Valley  Trust  Company,  the 
Terminal  Railroad  Association,  the  Union  Electric 
Lighting  Company,  and  numerous  other  big  corpora- 
tions. 

Cloyd  Marshall,  superintendent  of  electrical  ma- 
chinery of  the  Department  of  Electricity  at  the  St. 
Louis  Exposition,  who  has  been  on  a  tour  of  the 
states  of  the  Middle  West,  has  returned  to  St.  Louis. 
Mr.  Marshall  has  been  very  successful  in  interesting 
manufacturers  of  this  section  in  the  electrical  ev- 
hibits,   and   has  secured   many  applications. 

Royal  H.  Holbrook  has  resigned  as  constructing 
and  electrical  engineer  of  the  Burlington  (Iowa) 
Electric  Light  and  Street  Railway  Company  to  be- 
come chief  engineer  of  the  Everett  Pulp  and  Paper 
Company,  Everett,  Wash.  Mr.  Holbrook  was  until 
recently  manager  of  the  Ottumwa  Traction  and  Light 
Company. 

George  T.  Bishop,  president  of  the  Northern  Texas 
Traction  Company,  has  also  been  chosen  president 
of  the  Eastern  Ohio  Traction  Company  at  Cleveland, 
to  succeed  H.  Clark  Ford,  who  wishes  to  retire. 
The  change  will  be  made  on  August  1st.  Mr.  Bishop 
will  be  a  member  of  the  board  of  directors  as  well 
and  will  become  the  executive  olificer  of  the  com- 
panv. 

Samuel  W.  George  of  Haverhill  has  been  nom- 
inated a  member  of  the  Massachusetts  Gas  and  Elec- 
tric Light  Commission,  to  succeed  Charles  H.  Gif- 
ford  of  New  Bedford,  whose  term  expired  on  July 
I  St.  The  term  of  office  is  three  years  and  the  salary 
is  $3,500  per  annum.  Commissioner  Gifford  was 
first  appointed  in  1894.  Mr.  George  is  agent  of  the 
Merrimac  Valley  Steamboat  Company  and  secretary 
of  the  Shoe  Manufacturers'  Association. 

Henry  Bullen  has  been  appointed  superintendent 
of  the  Rapid  Railway  at  Detroit,  Mich.,  by  General 
Superintendent  Stanley.  He  will  succeed  W.  O. 
Wood,  who  will  be  assigned  to  other  duties.  Mr. 
Bullen,  although  a  young  man,  has  been  in  the 
street-railway  business  for  23  years.  He  commenced 
as  a  car  driver  and  has  worked  up  through  the  posi- 
tions of  dispatcher,  assistant  division  superintendent 
and  assistant  superintendent.  For  the  present  the 
position  vacated  by  Mr.  Bullen  will  not  be  filled. 

J.  M.  S.  Waring,  the  new  engineer  of  the  Chicago 
office  of  the  Electric  Storage  Battery  Company,  came 
from  the  Baltimore  office  of  that  company.  Mr. 
Waring,  who  graduated  from  the  Johns  Hopkins 
University  in  '96,  has  had  considerable  experience 
in  electrical  work.  He  was  formerly  electrical  engi- 
neer for  the  Nashville  Railway  and  the  Cumberland 
Electric  Light  and  Power  Company  of  Nashville, 
Tcnn.,  and  previous  to  his  joining  the  storage-battery 
company  was  connected  with  the  United  Railways  of 


ELECTRIC  LIGHTING. 

The  open-arc  system  of  lights  at  Alton,  Mo.,  is 
to  be  replaced  by  enclosed-arc  lights. 

The  city  of  Rome,  Ga.,  is  planning  to  vote  on  a 
proposition  to  issue  bonds  for  the  installation  of  an 
electric-light  plant. 

An  electric-light  plan  will  soon  be  installed  at  Fort 
Stanton,  N.  M.,  by  a  company  in  which  M.  H. 
Fisher  is  interested. 

At  a  recent  special  election  the  city  of  Cheraw, 
S.  C,  voted  to  issue  $8,000  of  bond  for  the  installa- 
tion of  an  electric-light  plant. 

A  charter  has  been  granted  to  the  Panola  Electric 
Light  and  Power  Company  at  Sardis,  Miss.  The 
company  is  capitalized  at  $25,000. 

Plans  are  being  prepared  by  W.  D.  Marrow  for 
an  electric-light  plant  at  Lumberton,  N.  C,  for  the 
construction  of  which  $10,000  of  bonds  was  recently 
issued. 

It  is  reported  that  the  General  Incandescent  Arc 
Light  Company  has  been  absorbed  by  the  General 
Electric  Company  and  the  plant  will  be  moved  from 
New  York  to  Pittsfield,  Mass. 

Douglas  C.  Bell  recently  purchased  the  holdings 
of  Charles  Senyard  in  the  Citizens'  Light  and  Transit 
Company  of  Pine  Bluff,  Ark.,  the  consideration  be- 
ing $15,000.     The  company  is  capitalized  at  $200,000. 

The  city  of  Celina,  Ohio,  will  spend  $10,000  for 
improvements  on  its  municipal  electric-lighting  plant. 
Dynamos,  engines,  boilers,  etc.,  will  be  installed. 
H.  L.  Canfield  of  Delphos  is  the  electrical  engineer. 

The  Consolidated  Coal  Company,  Baltimore,  Md., 
is  erecting  an  electric-light  plant  at  Frostburg,  Md., 
to  light  its  machine  shop  and  offices  and  also  to 
furnish  light  for  the  Cumberland  and  Pennsylvania 
depot  and   railroad  shops. 

J.  L.  Bankston  has  been  granted  a  franchise  to  in- 
stall an  electric-light  and  power  plant  at  Abbeville, 
Ga.  The  plant  will  be  operated  under  the  name  of 
the  Abbeville  Electric  Light  Company  and  will  have 
a  capacity  of  30  arc  and  800  incandescent  lights. 

The  City  Council  of  Jenesee,  Idaho,  has  granted 
F.  L.  Pieplow  of  La  Junta,  Cal.,  a  25-year  franchise 
to  build  and  operate  an  electric-light  and  power 
plant  and  telephone  lines.  The  erection  of  poles  and 
the  placing  of  machinery  will  start  immediately.  It 
is  thought  that  the  plant  will  be  in  operation  before 
December  ist. 

The  Sheboygan-Elkhart  Lake  Railway  and  Elec- 
tric Company,  a  corporation  organized  under  the 
laws  of  Wisconsin,  has  asked  the  City  Council  of 
Sheboygan,  Wis.,  for  a  franchise  granting  it  certain 
rights  and  privileges  necessary  to  construct,  main- 
tain and  operate  an  electric-lighting  plant  in  the  city 
of    Sheboygan.   


ELECTRIC  RAILWAYS. 

The  trolley  strike  which  had  been  on  in  Bridge- 
port, Conn.,  for  58  days  has  been  declared  off. 
Forty  men  reported  to  Superintendent  Smith  and 
will  resume  work  in  their  old  positions. 

The  Interstate  Electric  Railway  Company,  with 
principal  offices  at  Rockford,  111.,  has  been  incorpo- 
rated by  N.  F.  Thompson,  M.  A.  Beal,  E.  H.  Keeler, 
H.  N.  Starr  and  R.  G.  McEver,  all  of  Rockford,  III. 

An  electric-railway  system  is  in  course  of  con- 
struction at  Prescott,  Ariz.,  and  it  is  stated  by  the 
management  of  the  Prescott  Electric  Company  that 
the  system  will  be  extended  as  far  as  Fort  Whipple. 

The  Mansfield  Railway,  Light  and  Power  Com- 
pany of  Birmingham,  Ala.,  which  recently  purchased 
the  Citizens'  Railway,  Light  and  Power  Company's 
plant,  will  expend  $250,000  in  improving  the  city 
and  interurban  car  lines. 

Henry  E.  Huntington,  who  is  interested  in  the 
building  of  a  trolley  system  covering  all  Southern 
California,  is  preparing  to  run  long-distance  cars 
at  a  speed  of  a  mile  a  minute,  according  to  Los 
.\ngeles  reports.  Steel  wind-hoods  are  being  placea 
on  the  front  of  all  long-distance  cars.  The  hoods 
are  shaped  in  such  a  manner  as  to  reduce  the  wind 
resistance. 

Articles  of  incorporation  have  been  filed  by  the 
Southern  Illinois  Electric  Railroad  Company,  capi- 
talized at  $50,000.  The  principal  office  of  the  com- 
pany will  be  at  Mount  Vernon,  111.  The  incorpo- 
rators are  J.  R.  Pierce,  G.  F.  M.  Ward,  Sam  Casey, 
Louis  G.  Pavey,  Samuel  T.  Maxey  and  A.  N.  John- 
son. The  company  proposes  to  operate  an  electric 
railway  from  East  St.  Louis  through  the  counties 
of  St.  Clair,  Clinton,  Washington,  Marion,  Jeiiferson, 
Hamilton  and  White  to  a  point  on  the  Wabash  River 
near  Maunie. 


voltage  of  550  volts ;  three  75-kilowatt,  60-cycle, 
single-phase  static  transformers,  necessary  switch- 
board, etc.  The  total  cost  of  improvements  con- 
templated will  be  $100,000.  W.  H.  Armbrecht,  17 
North  Royal  Street,  Mobile,  Ala.,  may  be  addressed. 

All  the  interests,  including  200  acres  of  land,  a 
$60,000  cotton  mill  property  and  all  plans  and  sur- 
veys, of  the  Great  Falls  Power  Company,  organized 
several  years  ago  for  the  development  of  the  falls 
of  Caney  Fork  River,  near  McMinnville,  Tenn.,  to 
supply  electricity  to  Nashville  and  Chattanooga, 
have  been  purchased  by  Charles  H.  Fisk  and  as- 
sociates of  Detroit,  Mich.  The  company  will  be 
reorganized  and  the  plant  installed  at  once.  It  is 
proposed  to  construct  a  dam  about  80  feet  in  height 
at  a  cost  of  $350,000. 


SOCIETIES  AND  SCHOOLS. 

Washington  University  of  St.  Louis  is  the  recipient 
of  a  gift  of  property  and  cash  representing  $4,000,- 
000  from  Samuel  Cupples  and  Robert  Brookings. 
The  money  is  to  be  used  for  the  etablishment  of 
an  engineering  school.  Mr.  Brookings  is  also  de- 
voting  his   time  to   the   work. 

Among  the  interesting  features  promised  for  the 
coming  convention  of  the  International  Association 
of  Municipal  Electricians  at  Atlantic  City,  N.  J.,  in 
September,  are  an  exhibit  of  the  Cooper-Hewitt 
mercury-vapor  lamp  and  converter  and  a  demon- 
stration of  the  De  Forest  system  of  space  telegraphy. 

The  first  school  in  this  country,  where  young  men 
will  be  taught  the  electric  and  steam-railroad  busi- 
ness— from  the  operating  to  the  auditing  department 
— will  be  established  in  Indianapolis,  and  open  to 
students  this  fall.  It  is  the  Indianapolis  Railway 
School  and  Technical  Institute.  The  officers  of  the 
company  are  A.  A.  Zion,  W.  M.  Mansfield,  C.  S. 
Rhodes  and  other  prominent  railroad  mfen  of  In- 
diana. 

Three  receptions  on  the  evenings  of  June  23d,  24th 
and  25th  were  given  by  the  faculty  of  Armour  In- 
stitute, Chicago,  to  the  students  of  the  American 
School  of  Correspondence  at  Armour  Chapel.  The 
object  of  the  meeting  was  to  secure  closer  relation- 
ship between  the  students  of  the  correspondence 
school  and  their  instructors  at  the  Institute.  More 
than  1,000  persons  were  present.  Addresses  were 
given  by  Dr.  Frank  W.  Gunsaulus,  president  of  the 
Institute,  Dean  Alderson,  and  W.  E.  Curtis,  the  well- 
known  correspondent  of  the  Chicago  Record-Herald. 

A  very  complete  report  of  municipal  lighting  sta- 
tistics has  recently  been  published  in  book  form  by 
the  National  Electric  Light  Association,  and  is  for 
the  use  of  members  only,  to  whom  it  will  be  of 
great  value  on  account  of  the  volume  and  accuracy 
of  the  figures  contained.  The  list  covers  830  cities 
and  towns  in  the  United  States  and  contains  in- 
formation regarding  the  number  of  arc  lights,  their 
candlepower,  price  per  lamp  per  year,  their  time 
of  burning,  etc.,  in  each  place.  The  headquarters 
of  the  association  are  at  136  Liberty  Street,  New 
York,   and  E.    H.   Davis   is  the   secretary. 


PUBLICATIONS. 


POWER  TRANSMISSION. 

In  the  new  power  house  to  be  erected  by  the  Me- 
ridian Light  and  Railway  Company  at  Meridian,  Miss- 
will  be  installed,  Ijesides  engines  and  ooiler,  a  400- 
kilowatt,  550-volt  railway  generator;  one  150-kilo- 
watt,  60-cycle,  three-phase  rotary  converter,  to  give 


The  Winslow  Elevator  and  Machine  Company, 
Chicago,  manufacturer  of  high-grade  hydraulic  and 
electric  elevators  for  passenger  and  freight  service, 
has  published  Bulletin  No.  2,  describing  its  several 
types  of  electric-elevator  engines,  with  full  magnetic 
control   operating  device. 

The  Buffalo  Forge  Company,  Buffalo;  N.  Y.,  has 
recently  published  a  small  bulletin  eiititled  "Buffalo 
Gas  Blowers  and  Exhausters."  As  the  name  indi- 
cates, the  pamphlet  is  devoted  principally  to  the 
company's  blowers  and  exhausters,  although  two 
pages  are  given  up  to  illustrations  of  high-speed 
automatic  cut-off  engines.  There  are  26  illustration 
in  the  24  pages.  Tables  of  weights,  dimensions  and 
prices  of  both  the  high  and  low-pressure  exhausters 
are  given;  also  tables  of  speeds  and  capacities.  Clear 
descriptions  are  given  of  each   of  the  types. 

The  Crocker-Wheeler  Company,  Ampere,  N.  J., 
describes,  in  an  illustrated  pamphlet,  the  electrical 
apparatus  that  the  company  has  installed  at  the  rail- 
road shops  of  the  Lake  Shore  and  Michigan  South- 
ern at  Collinwood,  Ohio.  A  brief  description  of 
the  shops  is  first  given;  then  the  subject  of  power 
is  taken  up  and  the  various  applications  of  Crocker- 
Wheeler  machinery  described  in  detail,  including  the 
power-generating  and  distributing  system  and  motor 
drives  for  the  various  tools.  The  booklet  contains 
much  valuable  data  concerning  the  new  shops  and 
their   equipment. 

Catalogue  No.  19,  issued  by  the  Jeffrey  Manufac- 
turing Company,  Columbus,  Ohio,  is  handsomely 
illustrated  and  is  thoroughly  descriptive  of  the  com- 
pany's machinery.  About  one-third  of  the  book  is 
given  up  to  descriptions  of  various  forms  of  coal- 
cutting  and  drilling  apparatus,  part  driven  by  com- 
pressed air  and  part  by  electricity.  A  large  part 
of  the  catalogue  is  devoted  to  electric  locomotives 
for  mining  purposes,  and  many  illustrations  are 
given  showing  the  application  of  the  various  types 
in  and  about  the  mines,  together  wilh  tables  of 
constants  for  determining  the  necessary  weight  of  a 
locomotive  for  a  given  duty.  There  are  also  de- 
scribed   direct-current    generators    of    from    100    to 
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I50-kilo\vatt  capacitj-.  Besides  the  above  apparatus, 
there  are  described  switchboards,  portable  pumps, 
electric  hoists  and  other  small  machinery. 


TELEGRAPH. 


Recent  dispatches  from  Dawson  Citj'  state  that 
the  military  telegraph  line  in  Alaska  which  was 
completed  June  24th.  had  been  partly  destroyed  by 
forest  fires  in  the  Tanama  \"alley  before  the  line 
could  be  put  into  operation.  Many  miles  of  wire 
have  been  practically  destroyed. 

An  invention  for  setting  type  by  telegraph  has 
been  submitted  to  the  French  Academy  of  Science 
by  M.  Darsonville  of  Paris.  .-Kn  electric  current  is 
made  to  perforate  characters  on  a  moving  band 
connected  with  a  typesetting  machine.  It  is  as- 
serted that  the  contrivance  will  dispense  with  tran- 
scriptions altogether  for  press  purposes. 

The  results  obtained  with  the  Pollak-Virag  sys- 
tem of  rapid  telegraphy  in  German}'  are  considered 
most  satisfactory,  as  it  has  been  demonstrated  that 
40.000  words  an  hour  can  be  transmitted  under  the 
most  varying  conditions.  The  imperial  telegraph 
service  has  decided  to  introduce  the  system  on  the 
busy   line   between    Berlin    and    Frankfort. 

In  the  United  States  District  Court  at  Baltimore, 
Md.,  Judge  Morris  has  issued  an  order  restraining 
the  Philadelphia,  Baltimore  and  Washington  Rail- 
road Company  from  interfering  with  those  poles  and 
wires  of  the  Western  Union  Telegraph  Company 
that  are  located  on  the  property  of  the  railroad  com- 
pany. This  prevents  the  railroad  company,  unless  it 
acts  in  defiance  of  the  courts,  from  duplicating  in 
Maryland  its  action  in  Pennsylvania,  where  it  re- 
moved the  poles  and  wires  belonging  to  the  Western 
Union  Telegraph  Company. 


MISCELLANEOUS. 


The  St.  Louis  Globe-Democrat  tells  of  a  Boone 
County  OIo. )  jur>-  which  recently  gave  Michael 
Clancey  of  St.  Louis  $10,000  damages  against  the 
St.  Louis  Transit  Company.  The  suit  was  for  $25,- 
000  and  was  brought  in  St.  Louis  but  was  taken  to 
Columbia  on  a  change  of  venue.  Only  three  of  the 
jurors  had  ever  seen  a  street  car. 

During  a  heavy  storm  at  Pittsburg,  Pa.,  recently 
an  electric-light  wire  was  broken  and  the  free  end 
fell   into  a   pool   of   water  at   the  corner   of  Forbes 
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Street  and  Oakland  Avenue.  A  few  seconds  later 
a  man  started  across  the  street,  and,  stepping  into 
the  pool  containing  the  live  wire,  was  instantly 
killed  the  moment  his  foot  touched  the  water. 
Shortly  after  a  carriage  approached  and  one  of  the 
horses  stepped  into  the  pool  and  was  killed.  Three 
of  the  occupants  of  the  carriage  who  became  fright- 
ened jumped  from  the  vehicle  into  the  water  and 
were  instantly  killed.  The  other  members  of  the 
party  left  the  carriage  from  the  opposite  side  and 
were  uninjured. 


TRADE  NEWS. 


The  Stromberg-Carlson  Telephone  Manufacturing 
Company  of  Chicago,  111.,  and  Rochester,  N.  Y., 
has  recently  sold  a  special  type  dispatcher's  desk, 
with  telephones,  to  the  Interurban  Railway  and  Ter- 
minal   Company   of   Cincinnati,    Ohio. 

J.  S.  Hart  of  Hart  &  Co.,  Chicago,  left  for  Europe 
this  week  to  visit  the  company's  London,  Berlin  and 
Vlissingen  offices  and  to  establish  branch  offices  at 
St.  Petersburg  and  Paris  for  the  sale  of  the  Red 
Cross  lubricant  and  permanently  self-lubricating  car- 
bon brushes. 

The  Mexican  Electrical  Construction  and  Supply 
Company,  Chicago,  with  a  capital  of  $100,000,  has 
been  incorporated  by  Peter  L.  Evans,  Henry  D. 
Cheney  and  Daniel  S.  Evans.  It  is  the  purpose  of 
the  incorporators  to  manufacture  and  install  elec- 
trical equipments. 

One  qualification  for  entering  the  government 
service  under  the  recent  call  for  enlistments  as 
"wireless"  electricians,  is  a  working  knowledge  of 
space-telegraph  instruments.  The  Thomas  E.  Clark 
Wireless  Telegraph-Telephone  Company  of  Detroit, 
Mich.,  offers  an  opportunity  for  young  men  to  take 
up    this    work    in   its   electrical   laboratory. 

The  Canadian  Westinghouse  Company  has  been 
incorporated  by  George  Westinghouse  of  Pittsburg, 
Henry  Herman  Westinghouse  of  New  York,  George 
Carson  Smith  of  Pittsburg,  Frank  Hendrickson  Tay- 
lor of  Pittsburg,  Loyall  Allen  Osborne  of  Pittsburg, 
Thomas  Ahearn,  Warren  Young  Soper  of  Ottawa, 
and   Paul  Judson  Myler  of   Hamilton,  Ont. 

The  Electric  Appliance  Company,  Chicago,  re- 
ports that  it  is  meeting  with  great  success  in  intro- 
ducing the  new  "Zenith"  Packard  lamp,  recently  de- 
scribed in  these  columns.     Its  success  is  due,  accord- 
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nig  to  the  claims  of  the  selling  a,gents,  to  the  fact 
that  it  has  the  Packard  label,  and  it  is  therefore  a 
"dependable"  intermediate  between  an  arc  and  in- 
candescent lamp. 

Sealed  proposals  will  be  received  until  August 
i8th  for  the  construction,  including  plumbing,  hea;:- 
ing  apparatus,  electric  wiring  and  conduits,  of  the 
United  States  Postoffice  at  Northampton,  Mass.,  in 
accordance  with  drawings  and  specification,  copies 
of  which  may  be  had  at  the  office  of  the  postmaster 
at  Northampton  or  upon  application  to  James  Knox 
Taylor,  supervising  architect.  Treasury  Department. 
Washington,   D.   C. 

The  L.  B.  Allen  Company,  Chicago,  has  just  issued 
for  distribution  to  its  patrons  a  set  of  four  hand- 
some three-color  display  boards.  These  hangers, 
which  are  14  by  18  inches,  show  the  Allen  soldering 
stick,  paste  and  salts  and  the  two  sizes  of  Allen 
commutator  lubricant — all  in  actual  size  and  colors— 
cleverly  grouped  about  the  centerpiece,  forming  a 
strikingly  attractive  advertisement.  Dealers  in  Allen 
products  can  secure  one  free  of  any  charge  on  re- 
quest. 

The  Invincible  Bank  Protective  Company  will  lo- 
cate its  factory  at  Cedar  Rapids,  Iowa,  where  it  will 
manufacture  electrically  constructed  linings  for  a 
system  of  vault  and  safe  protection,  whereby  an 
alarm  is  given  whenever  the  system  is  tampered 
with.  The  interior  steel  linings  of  the  device  are 
so  fitted  with  wires  on  open  and  closed  circuits  that 
the  bringing  of  any  two  wires  in  contact  or  the  cut- 
ting of  any  one  of  them  will  cause  an  alarm.  The 
company  is  capitalized  at  $100,000  and  will  use  the 
patents  of  A.  L.  Noel,  who  is  also  secretary  and 
manager  of  the  concern. 


BUSINESS. 


The  Rossiter,  MacGovern  Electrical  Company,  St. 
Louis,  has  in  stock  a  large  list  of  Stanley,  Westing- 
house and  General  Electric  transformers  which  have 
been  overhauled  and  are  guaranteed  to  be  in  good 
shape.     They    are,  being    offered    at    a    low    figure. 

The  Electric  Storage  Battery  Company  of  Phila- 
delphia announces  the  change  in  address  of  its  New 
York  exide-battery  depot,  which  was  formerly  lo- 
cated at  148  West  Eighteenth  Street.  It  will  here- 
after be  operated  by  the  New  York  Transportation 
Company  at   Forty-ninth  Street  and  Eighth  Aveiiue. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


732,695.  Electric  Switch.  Charles  F.  Autenrieth, 
Brooklyn,  N.  Y.  Application  filed  August  2, 
1902. 

Rigidly  secured  to  the  ends  of  the  metal  shell  of  the 
switch  is  a  frame  and  a  mechanism  concentric  with  the 
spindle  of  the  switch  inclosed  within  the  frame  for  con- 
trolling the  switch. 

732.701.  Electric  Arc  Lamp.  Robert  Broderick  and 
Frank  W.  Gordon,  Cleveland,  Ohio.  Applica- 
tion filed  January  6,   1903. 

A  cnt-out  catch  underneath  the  core  of  the  solenoid  con- 
trols the  carbons.  The  catch  has  a  projection  bearing 
against  the  carbon  and  holding  the  catch  out  of  engage- 
ment until  the  carbon  has  dropped  below  a  predetermined 
point. 

732,730-     Telephone-ringing  Device.     James  L   Gem- 
mill,     Cleveland,    Ohio.     Application    filed    F'eb- 
•     ruary  24,  1902. 

A  permanent  magnet  and  spools,  the  cores  of  which  are 
fitted  with  fibre  ends,  support  a  yoke.  A  swiveled  arma- 
tare  supported  by  the  yoke  has  its  periphery  in  close  prox- 
imity to  the  exposed  pole  of  the  permanent  magnet  and 
its  ends  offset  and  adjacent  to  the  ends  of  the  cores  of  the 
spools. 

732,734.  Telephone  Receiver.  John  S.  Goldberg, 
Chicago,  III.,  assignor  to  the  Stromberg-Carlson 
Telephone  Manufacturing  Company,  Rochester, 
N.  Y.    Application  filed  February  14,  1903. 

Id  combioatioo  are  electromagnet  cores  carrying  coils. 
A  washer  fits  over  the  cores  to  hold  the  coils  in  place, 
and  a  button  is  pivotally  mounted  on  the  washer. 

7^^'737-  Alarm  Signal  for  Elevators.  Edward  L. 
Hail  and  George  Hail.  Providence,  R.  I.  Ap- 
plication filed  July  30,  1902. 

Alarms  are  sonnded  at  each  landing  by  the  car.  which 
closes  an  electric  circuit. 

732,745-  Electric  Switch.  John  D.  Ihlder,  Yonkers, 
N.  Y.,  assignor  to  the  Otis  Elevator  Company, 
East  Orange,  N.  J.  Application  filed  May  5, 
1902. 

Ad  electric  switch  comprises  a  frame  carrying  contacts. 
Contact  arms  are  supplied  actnated  by  cams. 

732,753-  Electrolytic  Manufacture  of  Chlorates  and 
Perchlorates.  Pierre  Lederlin.  Chedde,  France. 
Application  filed  July  11,  1902. 

A  process  of  manufacturing  chlorates  is  described  by 
electroiyzing  a  solatioo  of  a  corresponding  chloride  with- 
out previous  addition  of  chromate  or  bichromate  and  with- 
out_  a  diaphragm  between  the  anode  and  cathode,  and 
maintaining  the  electrolyte  continaoualy  non-alkaline  dur- 
ing electrolyzation  by  suitable  addition  of  hydrochloric 
acid. 

732,768.  Locomotive.  Seward  N.  Mighell,  Chicago, 
III,  assignor  to  the  Morgan-Gardner  Electric 
Company,  Chicago,  111.  Application  filed  Decem- 
ber 15,  1902. 

An  electric  locomotive  is  provided  with  a  dram  carrying 
an  insulated  ring.    Daring  motion   one  wire  of  a  pair  of 
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conductors  is  wound  upon  the  drum  and  the  other  on   the 
insulated  ring.    (See  cut.) 

732,788.  _  Telephone  Lock.  William  H.  Scott,  St 
Louis,  Mo.,  assignor  to  the  Controller  Company 
of  America,  St.  Louis,  Mo.  Application  filed 
June  25,  1902. 

A  mechanism  is  described  in  which  the  bar  locking  the 
telephone  can  be  moved  after  the  dropping  of  a  suitable 
coin,  the  bar  being  again  held  in  the  locking  position  after 
the  coin  has  been  deposited  in  the  receptacle. 

732.795-  Sub-Station  Telephone  Circuit.  Almon  B. 
Stetson,  Maiden,  Mass.,  assignor  to  the  American 
Telephone  and  Telegraph  Company,  New  York, 
N.  Y.     Application  filed  March  31,  1903. 

A  telephoiie  system  for  a  subscriber's  station  or  sub- 
station, consists  of  a  main  circuit  extending  outward  from 
the  station  to  a  distant  station  and  a  telephone  transmitter 
connecting  in  the  main  circuit  only.  An  associated  local 
circuit,  a  condenser  and  a  telephone  receiver  connected 
in  the  local  circuit,  and  an  induction  coil  having  its  wind- 
ings in  the  main  and  local  circuits  respectively  are  also 
supplied. 


in  phase  of  current  under  an  applied  alternating  electro- 
motive force  is  combined  with  a  core  provided  with  two 
series  of  relatively  displaced  slots  to  receive  the  windings, 
one  series  of  slots  being  larger  than  the  other  to  accom- 
modate more  wire. 

732,823.  Adjustable  Vacuum  Tube.  Mark  H. 
Branin,  Newark,  N.  J.,  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Appli- 
cation filed  March  8,  1S98. 

A  chemical  substance  is  placed  close  to  the  spark  gap  in 
a  Roentgen-ray  tube,  which  also  contains  means  for  pro- 
ducing heat  locally  within. 


NO.    732.768. — ELECTRIC    LOCOMOTIVE. 

732.81 1.  Galvanic  Battery.  Edward  L  Anderson, 
St.  Louis,  Mo.,  assignor  to  John  A.  Gilliam,  trus- 
tee, St.  Louis,  Mo.    Application  filed  July  g,  1902. 

A  tubular  carbon  element,  a  zinc  element  embracing  the 
carbon  and  provided  with  a  supporting  device  at  or  adja- 
cent to  its  lower  end.  and  a  disk  covering  ihe  lower  end  of 
the  carbon  element,  and  having  laterally  extending  arms 
resting  upon  the  supporting  device  of  the  zinc  element, 
comprise  the  battery. 

732.812.  Sparking  Plug.  James  C.  Anderson,  High- 
land Park,  111.    Application  filed  July  31,  1901. 

A  sparking  plug  adapted  to  be  secured  in  the  explosion 
chamber  of  a  gas  engine,  is  described. 

732.813.  Electrical  Signal  for  Adding  Security  to 
Safes.  Wilber  E.  Arnold,  Madisonville,  Ohio. 
Application  filed  May  i,  1902. 

Alarm  signals  operated  by  electromagnets  In  circuit  with 
a  battery  are  so  arranged  that  a  person  stepping  on  a  mat 
in  front  of  the  safe  will  close  the  circuit  and  operate  the 
signals. 

732,822.  Alternating-current  Induction  Motor.  Chas. 
S.  Bradley,  Avon,  N.  Y.,  assignor  to  the  Gen- 
eral Electric  Company,  Schenectady,  N.  Y.  Ap- 
plication filed  October  7,  1895. 

An  alternating-current  motor  having  two  windings  of 
differing  iodactance  and  capacity  to  produce  a   difference 


733.149- — SINGLE-PHASE    INDUCTION    MOTOR 


732,842-  Secondary  Battery.  William  Gardiner,  Chi- 
cago, 111.,  assignor  to  the  Northwestern  Storage 
Battery  Company,  Chicago,  111.  Application  filed 
January  23,   1902. 

A  tray  having  a  perforated  bottom  adapted  to  contain 
active  material  is  inclosed  by  an  outer  tray  containing  an 
electrolyte  partly  submerging  the  inner  tray. 

732,851.  Solenoid  Magnet.  George  T.  Hanchett, 
Hackensack.  N.  J.,  assignor  to  Dudley  Farrand, 
receiver,  Newark,  N.  J.  Application  filed  March 
19,   1901. 

A  solenoid  magnet  is  described  which  consists  of  a  mag- 
netic casing  containing  a  solenoid  magnet  with  suitable 
core  piece  capable  of  longitudinal  adjustment. 

732,874.  Automatic  Central-station  Telephone  Sys- 
tem. Friedrich  Merk,  Berlin,  Germany.  Ap- 
plication filed  May  31,  1902. 

Selective  switches  for  each  station  line,  change-over 
switches,  and  a  central-operating  mechanism  are  supplied. 
The  change-over  switches  are  adapted  to  connect  the 
selective  s^ritches  in  parallel  with  the  central  operating 
mechanism  without  interference  among  pairs  of  telephone 
stations  which  are  being  connected. 

732.875-  Controller  for  Electric  Motors.  Frank  A. 
Merrick  and  Emmett  W.  Stiill,  Johnstown,  Pa., 
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assigliofS  to  the  Westinghouse  Electric  and  Man- 
ufacturing.  Company,  Pittsburg,  Pa.  Application 
filed  May  7.  iqot.  Renewed  December  10.  1902. 
Series  parallel  changes  o(  two  motors  are  effected  by  a 
switch  with  a  series  of  contacts.  A  separate  switch 
throuRh  which  the  contacts  of  the  regulatiDg  switch  are 
connected  to  the  motor  terminals  is  supplied. 

732,888.  Alternator.  Charle:^  A.  Parsons.  Newcas- 
tle-upon-Tyne. England.  Applicalion  filed  Oc- 
tober 6.    I9C2. 

An  electric  current  Renerator  for  obtaining  a  current  of 
low  frequency  consists  of  the  combination  in  parallel  of 
several  alternators,  one  element  of  one  alternator  being 
driven,  the  other  element  being  in  connection  with  one 
element  of  another  alternator,  the  last  element  of  all  being 
stationary. 

732,890.  Push-button  Electric  Switch.  Charles  G. 
Perkins.  Hartford,  Conn.  Application  filed  Jan- 
uary  19.   1903. 

A  double  push-button  is  supplied  with  a  spring  and 
escapement  which  forces  one  of  the  buttons  out  as  the 
other  goes  in. 

732,906.  Dynamo-electric  Machine.  Charles  P. 
Steinmetz,  Schenectady,  N.  Y.,  assignor  to  the 
General  Electric  Company.  Schenectady,  N.  Y. 
Application  filed   April   9.    1900. 

A  rotary  converter  is  described  as  having  an  armature 
winding,  a  commutator  connected  to  the  winding,  and  al- 
ternating current-leads  connected  to  the  winding  in  such 
relation  that  the  electromotive  force  of  the  direct  current 
is  higher  than  the  maximum  electromotive  force  of  the 
alternating  current.     (See  cut.) 

732,931.  Telephone  Switchboard.  Charles  E.  Egan, 
Chicago,  111.,  assignor  to  the  Western  Telephone 
Manufacturing  Company,  Chicago,  111.  Appli- 
cation filed  May  i,  1S97.  Renewed  June  5,  1899. 
Projecting  in  front  of  the  board  is  a  jack.  A  drop-mag- 
net is  located  behind  the  board  and  directly  in  line  with 
the  jack,  and  is  provided  with  a  vulcanized  core. 

732,967.  Trolley  Pole.  Ernest  Schlicker,  Pittsburg. 
Pa.     Application  filed   February  21,   1903. 

A  trolley  pole  having  the  shape  of  a  laterally  extended 
loop  is  mounted  on  a  frame  on  the  car  top. 


ore  coming  from  the  preparatory  chamber,  and  to  prevent 
obstruction  of  the  fuel  column.     (See  cut.) 

733.053-  Electric  Advertising  Device  and  Street  In- 
dicator. Robert  D.  Lampson,  New  York,  N.  V., 
assignor  to  himself  and  Mayer  Michaels,  New 
York,    N.   Y.     Application   filed   March    iS,    1902. 

The  movement  of  an  advertising  device  is  brought  about 
by  a  small  mot.,r. 

733.097.  Electromagnet,  Isaac  G.  Waterman,  Santa 
Barbara,   Cal.     Application  filed  August  4,   1902. 

Coils  of  wire  are  placed  one  within  the  other  separated 
by  an  air  space.  Independent  separating  stiips  are  in- 
terposed between  the  coils  at  intervals  and  extend  length* 
wise  of  the  coils.  Rings  at  the  ends  of  the  coils  which 
have  air  slots  or  openings  are  specified 

73,^.^35-  Electric  Arc  Light.  Frank  Buchanan,  Day- 
ton,   Ohio.     Application   filed  January   2,    1903. 

In  combination  are  a  casing,  a  solenoid  mounted  in  the 
casing,  an  elbow-lever  fulcrumed  on  the  casing,  one  arm 
of  the  lever  bearing  an  armature  for  the  solenoid  and  a 
core  pivoted  to  the  armature  extending  into  the  solenoid. 

733^4^-  Switch  for  Electrical  Apparatus.  Eugene 
R.  Carichoff,  East  Orange,  N.  J.,  assignor  to  the 
Sprague  Electric  Company,  a  corporation  of 
New   Jersey.     Application  filed  August    i,   1901. 

Id  a  switch  for  electrical  apparatus,  a  casing  has  a  side 
of  insulating  material  and  studs  for  the  terminals.  The 
inner  ends  of  tlie  studs  abut  enlargements  or  shoulders  for 
contact  fingers.  The  ether  ends  project  for  attachmtnt  of 
the  terminals. 

733tI49-  Method  of  Changing  the  Frequency  of  Sin- 
gle-phase Induction  Motors.  Penrose  E.  Chap- 
man, St.  Louis,  Mo.  Application  filed  April  15. 
1902. 

A  method  of  changing  the  frequency  upon  which  the 
motor  is  adapted  to  operate  consists  in  maguetizing  sev- 
eral of  the  poles  io  like  manner,  and  thereby  reducing 
the  number  of  magnetic  poles.  "'Teaser"  coils  of  different 
size,  oae  within  the  other,  and  displaced  in  aneular  posi- 
tion about  90  degrees  or  a  little  less  are  combined  with 
the  rest  of  the  apparatus.     (See  cut  on  preceding   page.) 

733,159.  Electric  Clock.  Ulysses  L.  Collins,  St. 
Louis,  Mo.,  assignor  to  the  Collins  Electric  Clock 
Company,  St.  Louis,  Mo.  Application  filed  May 
12,    1902. 

The  inventor  proposes  an  armature  pivotally  mounted, 
driven  in  one  direction  by  a  spring  and  in  the  other  by 
magnetism. 


732,906.— ROTARY    CONVERTER. 


733,040. ELECTRIC    FURNACE.  NO.    733,  2?  I .— ELECTRIC    BRAKE. 


732,980.  Electrically  Controlled  Gas  Burner  and 
Pilot  Light.  Holstein  W.  Webb,  Columbus, 
Ohio.     Application  filed   May  2,    1902. 

Details  are  described  of  a  gas  burner  which  is  regulated 
electrically. 

733.015.  Trolley.  Arthur  ,S.  Deem,  Reading,  Pa,, 
assignor  of  one-third  to  Harry  S.  Deem,  Read- 
ing, Pa.  Application  filed  July  9,  1901.  Re- 
newed   May   5,    1903. 

A  trolley  has  duplicate  contact  wheels  mounted 
in  a  casing,  the  casing  pivoted  to  a  harp  and  carrying  a 
pair  of  guiding  fingers  above  the  line  of  the  wire. 

733,021.  Telephone.  Benjamin  O.  Fox,  Milwaukee, 
Wis.     Application  filed  July   11,   1902. 

In  combination  are  a  receiver,  a  spring  laterally  se- 
cured to  the  inside  of  the  receiver,  a  contact  point,  an 
insulated  plate  secured  to  the  inside  of  the  spring,  and 
another  spring  extending  across  the  path  of  travel  of  the 
latter  and  adapted  to  engage  the  first  spring  and  the  plate 
at  different  points  of  travel.  Means  for  operating  ihe 
first  spring  from  the  exterior  of  the  receiver  are  supplied. 

733,028.  Electrolytically  Coating  Iron  with  Zinc. 
Emanuel  Goldberg,  Moscow,  Russia,  Applica- 
tion  filed   April    17,    1902. 

The  process  consists  of  forming  a  bath  containing  a  zinc 
compound  combined  with  a  compound  having  nitrogen 
bound  to  an  organic  radical  and  introducing  the  iron  into 
the  bath  and  pass'ng  the  electric  current  through  the  bath 
in  the  presence  of  a  zinc  anode. 
7.^3.035-  Means  for  Varying  the  Speed  of  Overhead 
Electric  Carriers.  Henry  M.  Harding,  New 
York,   N,  Y.     Application  filed   August  22,  1902, 

Means  for  changing  the  connection  of  tDe  motors  from 
series  to  parallel  or  the  reverse,  and  automatic  means 
for  causing  these  changes  at  predetermined  points  are 
supplied. 

733,040.  Electric  Furnace.  Paul  L,  T.  Heroult,  La 
Praz,  France.  Application  filed  March  27,  1902. 
A  well  of  refractory  material  in  wliich  is  effected  reduc- 
tion of  ore  has  an  adjacent  preparatory  furnace  chamber 
for  the  ore  into  which  pass  the  hot  gases  produced  by  the 
reduction.  Electric  terminals  above  and  below  the  fuel 
in  the  reducing  furnace  are  arranged  to  pass  a  current 
through  the  furnace.  An  additional  electrode  is  placed 
at  the  lower  edge  of  the  inlet  from  the  preparatory  cham- 
ber, which  terminal  is  below  the  upper  terminal  of  the 
reducing  furnace,  so  as  to  produce  by  reason  of  the  short 
circuit  which  establishes  Itself  between  these  two  ter> 
minals,  hot  edges  insuring  the  fiow  of  tbe  pasty  or  fused 


733,169.     Trough  or  Conduit  for  Underground  Elec- 
tric Cables.     Thomas  E.  Devonshire,  Cbislehurst, 
England.     Application    filed    November    8,    1902. 
U-shaped   metallic  sections  are   joined  by    spigot    and 
socket  ends 

733,178.  Dry  Battery.  Eugene  M.  Fishell  and  Mar- 
cus H.  Moffett,  Cleveland,  Ohio,  assignors  to  the 
National  Carbon  Company,  Cleveland,  Ohio. 
Application  filed  April    14.  1902. 

A  metallic  case  surrounds  the  cells.  Terminals  are 
brought  out  through  insulated  openings  which  are  then 
sealed. 

733,184.  Thermostat,  John  D.  Gould,  New  York, 
N.   Y.     Application  filed   February  7,   1902. 

A  sectional  thermoal-it.  compiises  sections  of  cables, 
each  section  including  conductors,  one  of  which  is  fus- 
ible, and  a  suitable  covering.  Caps  of  insulating  material 
on  the  ends  of  the  cables,  and  insula!  ng  blocks  between 
the  adjacent  caps  to  separate  the  conductors  are  other 
features. 

733,188.  Electric-lighting  Device.  Henry  C.  Gray- 
bill,  Altoona,  Pa.  Application  filed  October  28, 
1902. 

In  combination  are  a  plate  having  electromagnets,  and  a 
bracket.  An  armature  having  a  forked  arm  is  hinged  in 
and  abuts  against  the  bracket.  A  lever-catch  indepen- 
dently hinged  on  the  bracket  has  a  rear  portion  abutting 
against  the  arm  of  the  armature. 

733.225.  Electric  Bell  Ringer.  Tiodolf  Lidberg,  Chi- 
cago, 111.,  assignor  to  the  Swedish- American 
n'elepbone  Company,  Chicago,  111.  Application 
filed    November   20,    1901. 

In  an  alternating  electric-current  bell  ringer  are  com- 
bined two  electromagnets,  a  yoke  joining  the  magnets,  a 
permanent  magnet  secured  to  the  yoke  midway  between 
the  electromagnets  and  a  polarized  armature  pivoted  upon 
tbe  salient  end  of  the  permanent  magnet. 

733,232.     Winding  Form.  Julius  W.  Lundskog,  Lynn, 
Mass.,  assignor  to  the  General  Electric  Company, 
Schenectady,    N.    Y.     Application    filed   June   21, 
1901. 
A  frame  for  forming  armature  conductors  is  described, 

7^3<2^3-  Method  of  Winding  Coils.  Julius  W. 
Lundskog.  Lynn,  Mass.,  assignor  to  the  General 


Electric  Company,  Schenectady,  N,  Y.     Applica- 
tion  filed   June    21,    1901. 

The  method  of  forming  a  coil  consists  of  first  winding  a 
layer  forming  an  Intermediate  portion  of  the  coil,  then 
forming  the  remaining  layers  in  the  desired  relation  by 
afterward  winding  the  end  portions  of  tbe  wire. 

733^2^4.  Method  of  Forming  Coils.  Julius  W. 
Lundskog,  Lynn,  Mass.,  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Applica- 
tion   filed   June   21,    igoi. 

An  insulating  material  which  will  soften  at  high  tem- 
peiature  IS  placed  between  the  conductors  and  after  the 
coil  is  formed  it  is  heated  and  the  insulating  material 
forms  a  solid  mass  when  it  again  hardens. 

733,2S2.  Motor-control  System.  William  O.  Mundy, 
Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  Company.  Schenectady,  N.  Y.  Applica- 
tion filed  January  2,   1902, 

In  combination  are  one  or  more  circuit-controlling 
switches  a  separate  reversing  switch,  electromagnets  for 
actuating  the  switches,  means  for  closing  a  circuit  for  en- 
ergizing a  reversing-switch  actuating  magnet,  and  means 
operatively  related  to  the  reversing  switch  for  including 
in  the  circuit  one  or  more  of  the  magnets  which  actuates 
the  circuit-controlling  switches  afier  the  reversing  switch 
has  been  operated, 

733'27i-  Electric  Brake.  William  B.  Potter,  Schen- 
ectady, N.  Y.,  assignor  to  the  General  Electric 
Company,  Schenectady,  N,  Y.  Application  filed 
January  30,  1901. 

A  motor,  a  brake  magnet  and  a  storage  battery  are  com- 
bined with  a  controller  provided  with  a  main  swit  h  hav- 
ing Its  contacts  constructed  and  arranged  to  connect  the 
motor  as  a  momentum-driven  generator  in  circuit  with  the 
br^ke  magntt  and  to  vary  the  resistance  of  the  circuit. 
An_  auxiliary  switch  operatively  connected  to  tbe  main 
switch  for  connecting  the  storage  battery  in  circuit  with 
the  brake  magnet  is  supplied.     (See  cut.) 

733.^96.  Telephone.  Earnest  H.  Strauss,  Chicago, 
111.     Application   filed   July    14.    1902. 

A  switch  lever  tor  suspending  a  telephone  receiver,  has 
non-conducting  contact  points  arranged  upon  opposite 
sides  of  its  fulcrum  in  combination  with  contact  springs 
having  engaging  shoulders  or  projections. 

733i305-  Electromagnet.  Isaac  G.  Waterman,  Santa 
Barbara,  Cal.  Application  filed  June  24,  1902. 
An  external  casing  of  magnetizable  material  has  mag- 
netizable heads  provided  wiih  inwardly  extending  alined 
hollow  poles  separated  from  each  other,  and  a  magnet 
coil  within  the  casing  and  into  which  tbe  poles  enter  from 
opposite  sides. 

733^3^5-     Electropneumatic  Valve.     Frank   L.   Dodg- 
"^     son,  Rochester,  N.  Y..  assignor  to  the  Pneumatic 
Signal   Company.  Rochester,   K.  Y.     Application 
filed  October  25,   1901. 

An  apparatus  is  described  in  which  the  pneumatic  valves 
are  operated  by  electromagnets  and  armatures  axially 
adjustable  in  reference  to  the  valve  casings. 

733^34^-  Variable-Speed  Induction  Motor.  Charles 
P.  Steinmetz.  Schenectady,  N.  Y.,  assignor  to 
the  General  Electric  Company,  Schenectady, 
N.    Y.     Application    filed   January    31,    1903. 

A  primary  member  has  two  sets  of  windings  each  pro- 
ducing a  set  of  poles  alternating  with  those  produced  by 
the  otber  set.  A  secondary  member  having  a  winding 
adapted  to  act  as  a  transfer  winding  to  place  the  sets  of 
poles  in  concatenation  when  one  of  the  sets  of  windings  is 
closed  upon  itself  and  the  other  connected  to  suitable 
supply  mains  is  provided. 

733,34--  Globe-holder  for  Arc  Lamps.  Qeorge  E. 
Stevens,  Lynn.  Mass.,  assignor  to  the  General 
Electric  Company.  Schenectady,  N.  Y.  Appli- 
cation filed   October  7,    1899. 

A  elobe-hoider  for  an  arc  lamp  comprises  inclined  elas- 
tically  yielding  clamping  toes,  adjustable  vertically,  a 
spring  pressing  axially  on  the  globe,  and  a  deflecting  de- 
vice for  shifting  the  toes  relatively  to  the  globe  axis  to 
engage  or  release  the  globe. 

733,343-  Electrical  Apparatus  for  Use  of  Ultra- 
violet ,Rays.  Frederick  F.  Armstrong,  Boston, 
Mass.,  assignor  to  Frank  H.  Sweet,  Boston. 
Mass.     Application  filed   May   11,   1903. 

A  vacuum  tuoe  contains  a  gas  having  large  capacity  for 
ultra-violet  rays  in  its  spectrum.  The  tube  has  a  dis- 
charge electrode,  and  a  lens  transparent  to  ultra-violet 
rays  opposite  the  electrode,  combined  with  a  source  of 
higb-voltage  electric  current. 


EXPIRING   PATENTS. 

Following   is  a   list   of   electrical   patents    that   ex- 
pired  on  July    13,   190J : 

345,292.  Electric  Clock.  Richard  E.  Eenner,  Chi- 
cago,   111.,    assignor   of   one-half   to   Charles    K. 

.    Jiles,   same  place.        ,  , 

345.325,  Telephone-exchange  Switch.  Charles  E. 
Scribner,  Chicago,  111.,  assignor  to  the  Western 
Electric   Company,    same   place. 

345.326.  Test  Plug  for  Multiple  Switchboards. 
Charles  E.  Scribner,  Chicago,  111.,  assignor  to 
the  Western   Electric  Company,   same  place. 

345,334.     Electromagnetic     jMotor.     Elihu    Thomson, 

Lynn,   Mass. 
345.335-     Socket     for     Incandescent     Lamps.     Elihu 

,     Thomson,    Lynn,    Mass. 
34S.336.     Commutator  Brush.  Elihu  Thomson,  Lynn, 

Mass. 
345.383-     Electromagnetic   Apparatus   for   Separating 

Ores.     Heinrich    P.   J.    Kessler,   Ober  Lahnstein, 

Prussia,    Germany. 
345,511.     Construction  of   Electrode    for    Secondary 

Batteries.     Achilles  Khotinsky,  Rotterdam,   Hol- 
land. 
345,561.     Regulator   for   Electric   Circuits.     Merle  J. 

Wightman,     Hartford,     Conn.,    assignor    to    the 

Schuyler  Electric   Light   Company. 
345,642.     Electric-railway  Signal.     Malcom  W.  Long, 

Hyde    Park,   Mass. 
345.658.     Telephone   Transmitter.    James   P.   Young, 

Philadelphia,   Pa.,  assignor  of  one-half  to  John 

B.   Dallas,,  same  place. 
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Niagara  Power  Development  on  the 
Canadian  Side. 

By  Orrin  E.  Dunlap. 
The  work  on  the  extensive  power  development 
on  the  Canadian  side  at  Niagara  Falls  is  now  well 
under  way,  and  the  advantages  offered  by  the  fine 
weather  of  this  summer  are  eagerly  embraced.  The 
first  section  of  the  wheel-pit  of  the  Canadian  Niagara 
Power  Company  has  been  sunk,  and  the  work  com- 
menced on  the  extension.  When  completed  this  pit 
will  have  a  length  of  about  480  feet.  It  will  be  21 
feet  wide   and   about   170   feet   deep.     The   work  of 


force  of  men  at  work  on  its  project  in  Victoria 
Park,  where  the  excavation  of  the  route  of  the 
company's  proposed  covered  flume  is  being  made 
along  the  base  of  the  bluff  to  the  rear  of  the  park. 
This  excavation  is  mainly  through  solid  rock,  and 
it  is  a  job  of  some  magnitude.  The  Ontario  Power 
Company  is  also  throwing  another  wing  dam  out 
in  the  river  above  the  large  dam  that  serves  to 
divert  the  waters  from  around  the  Dufferin  Islands. 
This  company  has  also  installed  a  temporary  power 
plant  for  the  operation  of  a  stone  crusher  and  con- 
crete mixer.  A  long  wooden  flume  diverts  water 
from  the   river,  carrying  it  to  the  point  where  the 


The  main  tunnel  of  this  company  will  be  slightly 
larger  in  section  than  the  tunnel  of  the  Canadian 
Niagara  Power  Company,  and  its  length  will  be  about 
2,100  feet. 

The  Toronto  and  Niagara  Power  Company  is 
also  throwing  a  long  coffer-dam  out  into  the  river, 
near  the  site  of  its  proposed  wheel-pit  and  power 
station,  to   facilitate   operations  at  that  point. 

The  office  erected  by  this  company  in  Victoria 
Park  is  a  pretty  structure,  quite  in  keeping  with 
the  spot.  It  is  of  frame  and  boulder  construction, 
its    rusticity   being   quite   attractive. 

The   franchises   under  which  the  three  companies 


Temporary  Flume  and  Power  Plant  of  Ontario  Power  Company. 
Scene  at  Wheel-pit  of  Canadian  Niagara  Power  Company, 


Site  of  Shaft  of  Toronto  and  Niagara  Power  Company. 
Main  Coffer-dam  of  Toronto  and  Niagara  Power  Company. 


driving  the  tunnel  from  this  pit  to  the  lower  river, 
a  distance  of  2,200  feet,  was  completed  by  Con- 
tractor Douglass  some  time  ago,  and  he  is  now 
engaged  in  placing  the  lining  of  concrete  and  brick. 
This  work  and  the  erection  of  the  masonry  at  the 
portal  of  the  tunnel  will  take  all  summer. 

It  will  be  remembered  that  the  unit  of  develop- 
ment in  connection  with  this  installation  is  to  be 
of  10.000  horsepower,  the  largest  unit  yet  applied 
to  the  development  of  Niagara.  The  scene  about  the 
wheel-pit  is  one  of  great  activity.  Many  men  are 
at  work  above  and  below  ground,  and  at  every  point 
wonderful  energy  is  being  displayed.  The  installa- 
tion to  be  placed  in  the  wheel-pit  is  arriving.  The 
I.  P.  Morris  Company  of  Philadelphia  recently  made 
a  shipment  of  draft  tubes,  and  while  standing  on 
the  track  near  the  work  they  commanded  much  at- 
tention, as  they  bore  excellent  testimony  to  the  fact 
that  it  will  not  be  many  months  before  the  power  of 
the  Horseshoe  Fall  is  contesting  for  supremacy  with 
that  of  the  water  diverted  from  the  American  Fall 
on   the    New    York    side. 

The    Ontario    Power   Company    also   has    a    large 


NIAGARA    POWER    DEVELOPMENT    ON    THE    CANADIAN    SIDE, 

installation  has  been  erected,  as  shown  in  one  of  the 
accompanying  illustrations. 

It  will  be  recalled  that  the  power  house  of,  the 
Ontario  Power  Company  is  to  be  located  at  the 
water's  edge  in  the  gorge,  close  up  by  the  foot  of 
the  Horseshoe  Fall,  right  under  Table  Rock.  Ex- 
cavations are  being  made  to  establish  the  connec- 
tions, and  the  company  is  displaying  much  vigor 
on    the   work    in   hand. 

Under  the  franchise  held  by  the  Toronto  and  Ni- 
agara Power  Company,  Contractor  A.  C.  Douglass 
has  broken  ground  for  the  shaft  that  is  to  be  a 
material  factor  in  the  construction  of  this  second 
power  tunnel  on  the  Canadian  side  of  the  famous 
river.  This  shaft  is  located  close  by  the  river  and 
not  far  back  from  the  fall.  It  is  to  be  eight  by  16 
feet  and  have  a  depth  of  i8o  feet.  From  the  base 
of  this  shaft  a  lateral  tunnel,  lO  by  14  feet,  will  be 
nm  under  the  river  bed  for  a  distance  of  700  feet 
to  the  line  of  the  main  tunnel,  and  from  this  junc- 
tion point  headings  will  be  driven  up  and  down 
stream,  the  excavated  material  being  carried  back 
along,   the    lateral    tunnel    and    raised    up   the   shaft. 


referred  to  are  operating  call  for  a  total  develop- 
ment of  375,000  horsepower,  an  amount  of  power 
which  will  affect  the  entire  Dominion  when  devel- 
oped. Rumors  of  large  new  plants  locating  on  the 
Canadian  side  are  very  numerous,  and  if  all  are 
to  be  believed  the  Port  Colborne  locality  is  to  be 
the  seat  of  a  vast  iron  industry.  There  is  a  merri- 
ness  about  it  all  that  carries  the  old  resident  back  to 
the  boom  talk  on  the  New  York  side  a  few  vears 
ago,  but  time  will  bring  the  actuality,  and  then  it 
will  be  seen  if  all  fond  hopes  are  realized.  It  seems 
evident,  however,  that  Canadian  Niagara  has  nu- 
merous advantages  through  which  the  Niagara  lo- 
cality should  profit,  and  the  active  work  of  develop- 
ment is  evidence  that  capital  believes  in  a  gratifying 
future. 


It  is  reported  that  Russell  Sage  is  interested  in 
the  company  which  has  just  completed  a  space-tele- 
graph station  at  Jersey  City,  N.  J.  The  same  com- 
pany is  said  to  have  established  several  stations  in 
North  Carolina  and  another  one  is  to  be  put  up  at 
Philadelphia,  No  information  is  given  out  concern- 
ing the  purpose  of  the  company. 
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Boston  Edison   Improvements. 

The  Edison  Electric  Illuminating  Company  of 
Boston  has  petitioned  the  Massachusetts  Harbor  and 
Land  Commission  for  permission  to  build  a  canal 
lo  feet  deep,  30  to  75  feet  wide  and  500  feet  long 
from  the  reserved  channel  in  Boston  Harbor  to  the 
company's  plant  at  L  and  First  Streets.  South  Bos- 
ton. This  is  part  of  the  company's  plan  for  the 
development  of  an  extensive  steam-turbine  central 
station.  The  water  is  needed  for  condensation  pur- 
poses. The  plans  provide  that  the  canal  shall  ex- 
tend to  a  bulkhead  line  and  there  connect  with  two 
tunnels  8V2  feet  in  diameter  and  one  tunnel  10  feet 
in    diameter,    which    will    run    beneath    the    station. 


DRAFT-TUBES     FOR     CANADIAN      NIAGARA     POWER 
COMPANY.       (see    page    55.) 

The  tunnels  will  be  set  in  concrete  and  their  mouths 
will  be  protected  from  floating  rubbish  by  coarse 
wooden  racks.  Two  of  the  three  tunnels  will  take 
the  cold  water — one  being  intended  for  use  during 
any  closing  of  the  station  for  cleaning  or  repairs — 
and  the  third  will  return  the  water  after  it  has  been 
heated  through  the  condensation  process.  To  sep- 
arate the  outgoing  hot  water — with  a  temperature 
of  about  go  degrees — from  the  incoming  cold  water, 
a  wall  will  be  built  diagonally  outward  between  the 
mouths  of  the  inlet  and  outlet  tunnels,  in  such  a 
way  as  to  divert  the  outflow.  A  short  distance  in- 
side the  sea  wall,  the  intake  tunnels  will  pass 
through  a  large  chamber  containing  screens  that  will 
remove  all  dirt  from  the  water.  There  will  be  du- 
plicate screens,  allowing  their  removal  and  cleansing 
without  interfering  with  the  flow  of  the  water. 
Farther  inland  manholes  will  be  placed.  The  tun- 
nels will  cost  from  $200  to  $300  per  running  foot. 
The  level  of  the  water  will  be  artificially  reduced 
at  the  station  end  of  the  canal,  allowing  it  to  flow 
by  force  of  gravity.  Later  the  company  will  prob- 
ably seek  a  permit  for  building  a  sea  wall  and  fill- 
ing sol;d  on  the  proposed  waterfront  line  along  the 
whole  of  its  South  Boston  property.  It  is  also  plan- 
ning to  dredge  on  the  other  side  of  the  wharf  where 
it  is  receiving  its  coal,  so  that  vessels  may  unload 
on   both   sides   thereof. 


United    States    Navy   to   Adopt  German 
System  of  Space  Telegraphy. 

Preliminary  reports  have  been  given  out  concern- 
ing space-telegraph  experiments  which  have  been 
conducted  on  board  the  training  ships  Prairie  and 
Topeka  in  conjunction  with  shore  stations  by  the 
Navy  Department  of  the  United  States  during  the 
last  year.  They  state  that  the  Slaby-Arco  system 
is  well  suited  for  naval  purposes  and  will  be  adopted 
by  the  United  States  navy.  The  system  adopted 
originated  in  Germany.  It  was  tested  in  competi- 
tion with  French,  German  and  English  devices,  not, 
however,  including  the  Marconi  system.  Satisfactory 
terms  could  not  be  made  with  Mr.  Marconi  for  the 
installation  of  his  instruments  on  the  war  ships  and 
further  negotiations  were  discontinued. 

Twenty  sets  of  Slaby-Arco  instruments  have  ar- 
rived from  Germany  and  will  be  installed  on  eight 
war  vessels,  which  will  use  them  in  the  coming  joint 
war  games  and  fleet  maneuvers.  The  vessels  desig- 
nated for  practical  work  are  the  Battleships  Kear- 
sarge,  Illinois,  Maine  and  Texas,  the  cruisers  Olym- 
pia  and  Baltimore,  and  the  training  ships  Topeka 
and  Prairie.  Wireless  shore  stations  will  be  estab- 
lished at  Cape  Elizabeth,  Me. ;  Cape  Ann  and  Cape 
Cod,  Mass. ;  Montauk  Point,  L.  x. ;  Highlands,  N.  Y., 
and  Newport,  R.  I.  Communications  between  these 
stations  and  the  ships  designated  will  be  maintained 
if  possible  during  the  period  of  the  maneuvers. 


The  Atlanta  (Ga.)  Interurban  Railway  Company, 
recently  incorporated  with  a  capital  of  $100,000,  will 
build  power  house  and  other  structures  necessary 
to  the  operation  of  an  electric-street  railway  which 
it  proposes  to  construct. 
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A  New  Rotary  Engine. 

A  g:reat  obstacle  which  has  heretofore  presented 
itself  in  the  design  of  rotary  steam  engines  has  ap- 
parently been  overcome  in  the  Warren  rotary  engine, 
which  seems  to  be  a  compact  and  efficient  machine. 
One  serious  objection  to  rotary  steam  engines  has 
been  the  fact  that  no  suitable  packing  could  be  de- 
vised for  the  journals  which  would  remain  steam- 
tight  at  the  extremely  high  rate  of  speed  necessary 
for  efficient  operation.  Indeed,  a  peripheral  velocity 
of  3,000  feet  per  minute,  now  deemed  the  least  that 
can  effectively  be  used  for  rotary  engines,  is  fully 
double  that  at  which  a  tight  piston  can  be  lubricated 
for  operating  safely. 

The  principle  upon  which  the  Warren  engine  is 
constructed  is  that  two  perfectly  smooth  parts 
with  rolling  contact  will  be  steam-tight  at  this  con- 
tact with  very  little  pressure  being  exerted  to  force 
the  parts  together.  Thus  an  almost  frictionless,  and 
at  the   same  time  steam-tight  joint   is  produced. 

The  new  engine  coupled  to  a  dynamo  is  shown  in 
Fig.  I.  Fig.  2  is  a  cross-sectional  view  (on  the  line 
AA  indicated  in  Fig.  3),  and  Fig.  3  is  a  longitudinal 
section. 

Unon  the  main  shaft  is  mounted,  concentrically, 
a  hollow  cylinder.  Abutting  this  cylinder  on  either 
side  are  two  smaller  cylinders.  The  two  sets  of 
cylinders  are  enclosed  in  an  iron  casing,  as  shown 
in  Fig.  2.  The  central  cylinder  and  the  two  smaller 
ones  are  connected  at  the  ends  by  a  set  of  gears 
which  maintain  at  all  times  a  definite  ratio  in  the 
speed  of  the  cylinders.  The  central  cylinder  carries 
upon  diametrically  opposite  elements  of  its  surface 
two  flanges.  The  abutting  cylinders  have  in  their 
surface,  grooves  so  placed  as  to  embrace  these  flanges 
at  each  revolution,  the  grooves  being  large  enough 
to  admit  of  plenty  of  clearance.  Upon  opposite  sides 
of  the  plane  of  contact  of  the  three  cylinders  are 
steam-exhaust  ports  in  the  containing  casing.  (See 
Fig.  I.)  The  main  cylinder  has  openings  cut  through 
its  sides  at  the  base  of  the  flanges,  which  connect 
with    the    interior    of    the    cylinder    where    the    live 


FIG.  I,   NEW  ROTARY  ENGINE  COUPLED  TO  DYNAMO. 

Steam  is  admitted,  an  inner  shell  or  hub  connected 
to  the  main  casing  closing  these  openings  except  at 
the  instant  when  an  opening  in  the  shell  comes  op- 
posite the  port  in  the  cylinder.  This  arrangement 
gives  a  fixed  cut-off,  governing  Deing  done  by  throt- 
tling. 

By  consulting  Fig.  2  the  operation  of  the  engine 
may  be  studied.  Steam  is  admitted  into  the  interior 
of  the  middle  cylinder.  In  the  figure  the  port  in  the 
shell  is  just  opening  into  the  inlet  of  the  main  cyl- 
inder. As  the  two  openings  come  opposite  steam 
rushes  in  behind  each  flange  and  the  cylinder  is 
rotated  clockwise.  After  the  openings  in  the  shell 
and  cylinder  pass   each  other  expansion  takes  place 


July  25,  1903 

tral  one.  This  was  done  by  admitting  steam  to 
the  opposite  sides  of  these  cylinders,  thus  producing 
an  elastic  balancing  pressure. 

The  engine  is  built  by  the  Rotary  Engine  Com- 
pany, Philadelphia,  Pa.,  the  facts  herewith  presented 
having  been   obtained   from   the   Iron   Age. 


That  Electric  Cannon. 

From  a  German  electrical  contemporary,  which, 
in  turn  derives  its  information  from  a  Norwegian 
electrical  journal,  a  brief  description  is  now  at  hand 
of  the  electric  cannon  recently  devised  by  a  Nor- 
wegian professor.  The  announcement  of  the  "in- 
vention" attracted  considerable  attention  in  the  daily 
press  several  months  ago,  but,  as  was  pointed  out 
by  the  Western  Electrician  at  the  time,  the  idea  is 
old,  having  been  evolved  by  a  Wisconsin  inventor 
a  dozen  years  ago,  while,  in  fact,  such  a  gun  would 


electric  cannon. 

be  so  inefficient,  within  any  practicable  limits  of 
weight  and  power,  as  to  be  of  no  value.  Neverthe- 
less, the  following  details  are  of  some  interest  as 
showing  the  theoretical  possibilities  of  a  freak  in- 
vention. 

The  cut  shows  a  longitudinal  section  of  the 
proposed  electric  cannon  with  the  projectile  within 
the  bore.  Briefly,  the  construction  of  the  gun;  is 
this:  Around  the  tube  forming  the  bore  are  woilnd 
a  series  of  solenoids  connecting  with  a  source 
of  current  supply.  For  the  short  time  necessary 
in  the  operation  of  the  cannon  these  coils  can  stand 
a  very  heavy  overload  without  undue  heating.  Nor- 
mally these  coils  are  open,  but  the  open  ends  are 
carried  down  into  the  bore  and  terminate  in  contact 
points  there.  When  the  projectile,  which  is  of  iron 
or  steel,  passes  along  the  bore,  it  closes  successively 
the  contacts,  and  current  passes  through  the  solen- 
oids. It  will  be  seen  that  as  the  projectile  is  placed 
in  the  breach  it  closes  the  circuit  in  the  first  solenoid. 
A  powerful  pull  is  then  set  up  in  a, direction  tend- 
ing to  force  the  projectile  along  the  tube.  As  it 
leaves  the  first  pair  of  contacts  it  closes  the  second, 
and   so   on,   the   motion   being   progressive. 

It  would  appear  that  the  breaking  of  the  heavy 
current  in  the  solenoid  coils  would  cause  a  destruc- 
tive spark,  but  this  is  hindered  by  a  counter  electro- 
motive force,  which  is  set  up  in  the  coil  just  as  the 
projectile  leaves  the  contacts.  Any  small  spark  that 
may  occur  is  blown  out  by  the  rush  of  the  projectile 
from  the  gun.  The  projectile  may  be  highly  mag- 
netized itself  by-an  outside  source,  which  facilitates 
the    discharge. 

It  is  estimated  that  a  projectile  25  centimeters 
long  and  6.5  square  centimeters  in  cross-section 
within  a  solenoid  of  the  same  length,  such  as  is  used 


Fig  2     Cross  section  on  Line  AA  of  Ftg  3 


Fig,  3,     Longitudinal  Section, 
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as  after  cut-off  in  an  ordinary  Corliss  engine.  As 
the  rotation  proceeds,  the  flanges  come  opposite  the 
exhaust  ports  and  the  steam  passes  out  of  the  steam 
chamber.  The  flanges  then  pass  through  the  grooves 
in  the  outside  cylinders,  and  the  process  is  repeated. 
The  cycle  upon  which  the  engine  works  is  nearly 
the  same  as  that  of  the  Corliss  engine. 

In  order  that  there  may  be  no  escape  of  steam  in 
the  bearings  between  the  outside  cylinders  and  the 
casing,  the  bore  of  the  casing  is  very  slightly  con- 
ical, as  is  also  the  surface  of  the  cylinders.  There- 
fore the  steam  in  the  interior  of  the  middle  cylinder 
exerts  a  pressure  on  the  conical  surface  tending  to 
form  a  close  contact  between  the  cylinders  and  cas- 
ing, an  end  bearing  on  the  engine  shaft  preventing 
wedging.  It  was  also  found  necessary  to  provide 
some  balancing  force  to  prevent  the  entering  steam 
from  forcing  the  small  cylinders  away  from  the  cen- 


in  this  cannon,  will  have  a  force  of  850  kilograms 
exerted  upon  it  by  2,300  amperes  flowing  in  the 
coil.  For  discharging  of  projectiles  carrying  dy- 
namite or  other  high  explosives  the  gun  may  pos- 
sibly be  of  some  advantage,  although,  in  addition  to 
other  disadvantages,  it  requires  a  large  storage  bat- 
tery or  other  source  of  electric  power  to  be  carried 
along  with   it. 


Edwin  J.  Zimmer,  receiver  for  the  Chicago  Gen- 
eral Railway  Company,  has  given  notice  that  after 
August  1st  his  company  will  no  longer  accept  trans- 
fers issued  by  the  Chicago  City  Company  and  the 
Union  Traction  Company  unless  the  public  assists  in 
forcing  those  companies  to  accept  the  transfers  is- 
sued by  the  General  company. 
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Improvements  in  Electric  Vapor  Lamps. 

Those  wlio  follow  the  development  of  the  Cooper 
Hewitt  electric  vapor  lamp  will  be  interested  in 
noting  the  varions  appliances  that  are  invented  from 
time  to  time  and  which  are  necessary  to  overcome 
certain  weak  points  in  construction  and  make  the 
lamp  a  commercial  snccess. 

Three  patents,  all  dated  July  14,  1903,  have  been 
issued  for  improvements  on  the  vapor  lamp.  Two 
of  these  were  granted  to  Stanwood  E.  Flichtner 
of  Englewood.  N.  J.,  and  the  other  to  Ma.\  Von 
Recklinghausen  of  New  York.  The  three  were  as- 
signed to  the  Cooper  Hewitt  Company  of  New 
York. 

.■\  recognized  feature  of  the  gas  or  vapor  lamp 
is  a  band  or  strip  of  metal  near  the  negative  elec- 
trode, which  has  usually  been  described  as  a  "start- 
ing band."  This  starting  band  is  generally  con- 
nected with  the  positive  side  of  the  circuit,  and  its 
function  appears  to  be  that  of  developing  an  electric 
.strain  in  the  neighborhood  of  the  negative  electrode 
which  assists  in  the  ultimate  breaking  down  of  the 
negaii\'e-eIectrode  resistance  by  the  current  applied 
to  the  terminals  cf  the  apparatus.  The  action  is  the 
same  whether  the  apparatus  be  used  as  a  lamp  or 
for  any  other  purpose.  Various  substitutes  for  the 
starling  band  have  been  devised:  but  it  is  still  a 
feature  of  many  of  the  devices  and  serves  a  useful 
purpose.  When  this  arrangement  is  made  use  of,  it 
usually  happens  that  the  starting  band,  which  is 
connected  with  the  positive  side  of  the  circuit,  is  in 
rather  close  proximity  to  the  lead  wire  running  to 
the  negative  electrode.  Accordingly,  there  is  more 
or  less  danger  of  sparking  taking  place  between  the 
.starting  band  and  the  negative  lead  wire,  which 
danger  becomes  particularly  imminent  when  the  de- 
vices are  rim  on  alternating-current  circuits  requir- 
ing a  starting  potential  at  every  alternation. 


FIG.     I.       IMPROVE.ME.NTS    IN    ELECTRIC   VAPOR    LAMPS. — 
DEVICE  TO  PREVENT  SPARKING. 

The  invention  of  Mr.  Recklinghausen  is  intended 
to  obviate  this  danger.  Fig.  i  shows  a  vertical  sec- 
tion of  a  vapor  lamp,  having  a  positive  electrode  (2) 
of  iron,  and  a  negative  electrode  (5)  of  mercury. 
Lead  wires  (7)  and  (8)  are  connected  with  the 
electrodes  (2)  and  (5),  respectively.  Outside  the 
tubular  container  is  placed  a  starting  band  (9), 
which  may  be  a  metallic  paint  or  a  strip  or  band  of 
foil,  and  this  starting  band  is  connected  by  a  wire 
(13 J  with  the  leading-in  wire  (7)  or  with  the  posi- 
tive side  of  the  circuit  at  some  other  point. 

To  avoid  sparking  between  the  starting  band  (9) 
and  the  negative  lead  wire  (8),  a  tubular  c.Nlen- 
sion  (14)  is  provided,  surrounding  the  lead  wire, 
either  with  or  without  an  intervening  space.  In 
other  words,  the'extension  (14)  may,  if  preferred, 
he  sealed  directly  to  the  lead  wire. 

When  the  apparatus  is  to  be  employed  on  al- 
ternating-current circuits,  both  electrodes  will  be 
of  mercury  or  other  volatilizable  fluid,  and  each 
starting  band  will  be  connected  to  the  circuit  on  the 
opposite  side  from  the  electrode  near  which  it  is 
located.  .\s  the  electrodes  under  such  circumstances 
are  alternately  positive  and  negative,  the  conditions 
are  practically  the  same  as  those  just  described. 

Of  the  two  patents  granted  to  Mr.  Flichtner  one 
is  for  a  series  resistance  for  electric  vapor  lamps 
and  one  for  a  starting  device.  The  series  resistance 
is  shown  in  Figs.  2  and  3,  Fig.  2  being  a  diagram 
of  the  circuit  and  Fig.  3  a  cutting-in  device. 

In  starting  and  operating  electric  vapor  lamps 
of  the  Cooper  Hewitt  type  it  has  been  customary  to 
employ  an  inductance  coil  in  series  with  each  lamp 
for  causing  the  initial^higher  potential  starting  cur- 
rent, and  it  has  been  proposed  to  utilize  this  coil  as 
the  entire  series  resistance  for  the  lamp  during  op- 
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cration.  It  has  been  found,  however,  that  in  prac- 
tice the  resistance  of  these  lamps  increases  during 
the  first  few  weeks  of  running,  so  that  a  coil  which 
is  exactly  adjusted  for  a  certain  lamp  on  a  given 
voltage  will  at  the  end  of  these  few  weeks  have  too 
great  a  resistance,  thus  causing  the  lamp  to  run  on 
too  low  a  current. 

The  present  invention  relates  to  means  for  adjust- 
ing the  series  resistance  for  the  lamps  by  utilizing 
for  such  resistance  two  inductance  coils  in  series 
with  each  lamp  and  providing  one  of  the  coils  with 
such  connections  that  one  or  more  layers  of  wire 
may  be  cut  out  of  circuit.  In  this  way  the  increas- 
ing resistance  of  the  lamp  may  be  compensated  for 
from  time  to  time  by  cutting  out  successively  the 
several  layers  of  one  of  the  coils,  as  indicated  above. 


FIG.    2.       IMPROVEMENTS    IN    ELECTRIC   VAPOR    LAMPS  — 
SERIES  RESISTANCE. 

It  may  also  be  stated  that  two  coils  in  series  are 
far  better  for  starting  purposes  than  a  single  coil — 
that  is  to  say,  they  give  a  greater  increase  of  poten- 
tial— while  by  placing  the  coils  with  like  poles  ad- 
jacent to  each  other  the  lines  of  force  are  cut  with 
far  greater  rapidity,  and  in  this  way  also  a  higher 
potential  current  is  created.  For  both  these  reasons 
a  greater  "kick"  can  be  obtained  by  the  arrangement 
suggested  herein  than   by   that   usually  adopted. 

In  Fig.  2,  (2)  and  (5)  are  respectively  the  positive 
and  negative  electrodes,  connected  with  the  lead 
wires    (7)    and    (8). 

The  lamp  is  designed  to  be  connected  up  in  the 
circuit  of  main  conductors  (14)  (15),  controlled  bv 
a  switch  (3).  In  series  with  the  lamp  are  arranged 
two  inductance  coils  (20)  and  (21),  so  wound  that 
their  north  poles  (NN)  are  adjacent  to  each  other, 
and  their  south  poles  (SS)  are  also  adjacent  to  each 
other.  In  a  shunt  across  the  circuit  between  the 
lamp  and  the  inductance  coils  are  placed  a  snap  or 
quick-break   switch    (25)    and    a   resistance    (11). 

To  start  the  lamp  into  operation,  the  main  cir- 
cuit is  first  closed  by  the  switch  (3),  and  the  snap 
switch  is  then  operated  to  cause  a  quick  rupture 
of  the  shunt  circuit.  This  causes  a  sudden  reactance 
in  the  coils  (20)  (21),  and  as  a  consequence  of  such 
reactance  an  electrical   iinpulse  of  high  potential   is 


FIG.    3. 


IMPROVEMENTS    IN    ELECTRIC    VAPOR    LAMPS. - 
CUTTING-IN    DEVICE. 


caused  to  traverse  the  lamp  circuit  and  start  the 
lamp.  The  circuit  from  one  side  of  the  switch  (3) 
passes  to  the  coil  (20)  through  a  switch  (26),  which 
can  be  moved  into  contact  with  a  series  of  contact 
points  (27),  (28)  and  (29).  Fig.  3  illustrates  the 
manner  in  which  the  circuit  passes  through  all  the 
layers  of  wire  when  the  switch  arm  (26)  is  on  con- 
tact (27)  :  also  how  one  layer  is  cut  out  when  the 
switch  arm  rests  on  (28)  and  the  two  layers  when 
it  rests  on    (29). 

The  starting  device  invented  by  Mr.  Flichtner  is 
shown  in  Fig.  4.  In  places  where  a  number  of 
lamps  are  used  it  is  not  necessary  that  a  separate 
starting  device,  with  its  induction  coils  and  switches, 
should  be  inserted  in  the  circuit  at  each  lamp,  and 
it  may  sufifice  to  have  a  single  main-line  switch  and 
a  single  snap  switch,  combined  with  means  for 
bringing  the  snap  switch  successively  into  operative 
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connection  with  the  diflferent  lamps.  Indeed,  this  ac- 
tion need  not  be  a  successive  action;  but  the  snap 
switch  may  be  brought  to  operate  upon  the  circuit 
of  any  one  of  a  group  of  lamps  at  the  will  of  the 
operator.  1  his  is  accomplished  by  the  use  of  an  ad- 
justable switch. 

Fig.  4  is  a  diagram  of  circuits  and  connections 
for  starting  three  gas  or  vapor  electric  lamps 
through   the  medium   of  a   single  snap   switch. 

The  lamps  are  shown  at  (11),  the  mains  at  (14) 
(15),  the  main-line  switch  at  (3),  the  switches  for 
the  several  lamps  at  (3')  {3')  (3'),  the  reactance 
coils  at  (19)  (ig)  (19),  the  snap  switch  at  (31) 
the  adjustable  switch  arm  at  (32),  and  a  resistance 
in  the  same  shunt  with  the  snap  switch  at    (11). 

Each  of  the  reactance  devices  (ig)  is  made  up 
of  two  coils  (20)  and  (21),  the  members  of  each 
pair  being  connected  in  series  with  each  other  and 
the  groups  being  connected  in  multiple  to  the  main 
wire    (15). 

In  connection  with  each  of  the  coils  (21)  are 
provided  contact  points  (27)  (28)  (29),  with  which 
a  switch  arm  (26)  co-operates.  By  different  ad- 
justments of  the  switch  arm  either  the  entire  coil 
(21)  may  be  included  in  the  circuit  or  one  or  more 
layers  of  the  coil  may  be  cut  out.  It  will  be  seen 
that  one  side  of  each  lamp  is  connected  with  a  con- 
tact point  upon  a  switchboard  (35),  upon  which 
the  mam  switch  (3),  the  snap  switch  (31),  the  re- 
sistance (n),  and  the  adjustable  switch  arm  (32) 
are  mounted.  The  several  contact  points  which 
thus  form  the  switchboard  terminals  of  one  side 
of  the  lamp  circuit  are  shown  at  (36)  (37)  and 
{38)  in  such  position  that  the  switch  arm  (32) 
can  be  caused  to  co-operate  with  either  one  of  thein 
at  will,  a  switch  handle  (39)  being  provided  for 
the   easy   manipulation    of   the   switch   arm. 

By  an  inspection  of  Fig.  4  it  will  be  seen  that 
each  lamp  is  provided  with  a  separate  short-circuit 
between  the  lamp  and  its  inductance  coil  or  coils 
and  that  this  short-circuit  terminates  at  the  switch- 
board (35)  in  one  of  the  contact  points  {36)  (37) 
or  (38).  It  will  also  be  seen  that,  as  the  switch 
arm  (,32)  is  itself  a  portion  of  the  short-circuit— 
which   also   includes   the  snap   switch    (31)    and   the 


-iK    ft     ft 


FIG.    4.       IMPROVEMENTS   IN   ELECTRIC    VAPOR    LAMPS. — 
STARTING   DEVICE. 

resistance  (11)— either  short-circuit  may  be  com- 
pleted through  the  switchboard  by  simply  bringing 
the  contact  arm  (^2)  into  connection  with  the  proper 
contact  point  or  terminal.  If  now  it  is  desired  to 
start  one  of  the  lamps,  the  particular  short-circuit 
appropriate  to  that  lamp  should  first  be  closed,  and 
the  snap  switch  (31)  should  then  be  operated  to 
cause  a  quick  rupture  of  the  shunt  circuit.  The  re- 
actance caused  in  this  way  in  the  inductance  (19) 
connected  with  that  particular  lamp  will  cause  an 
impulse  of  higher  potential  to  be  impressed  upon 
the  circuit  of  that  lamp,  which  will  thereupon  be 
started  into  operation.  By  repeating  this  process 
eithef  or  all  of  the  other  lamps  can  be  started. 

Chicago  Street-railway  Situation. 

By  mutual  agreement  no  steps  will  be  taken  by 
either  the  Chicago  City  Railway  Company,  the 
Chicago  Union  Traction  or  the  city  to  force  a  set- 
tlement of  the  traction  difficulties  before  Novem- 
ber 30th.  An  agreement  has  been  reached  between 
John  S.  Miller,  representing  Judge  Grosscup  in  the 
interest  of  the  Union  Traction  Company,  whereby 
all  matters  of  controversy  are  to  go  over  until  that 
date,  each  side  preserving  all  its  rights,  and  a 
further  pledge  is  made  on  the  part  of  the  receivers 
of  the  Union  Traction  Company  to  open  up  in  the 
meantime  negotiations  for  a  settlement  of  the  ex- 
isting  difficulties. 

In  consequence  the  City  Council  passed  a  resolu- 
tion at  its  last  meeting  incorporating  the  terms  of 
the  truce  and  specifying  that  in  consideration  of 
the  Union  Traction  receivers  not  pressing  their  ap- 
plication for  an  injunction  until  the  date  named  the 
necessary  permits  for  improvement  shall  be  issued 
by  the  city.  An  ordinance  was  passed  in  the  case 
of  the  Chicago  City  company  extending  its  rights 
until  November  30th  with  the  provision  that  neither 
party  waives  any  rights  thereby.  This  action  was 
necessary,  as  the  city  contends  that  the  franchises 
for  many  lines   will   expire   on  July  30th. 

The  City  Council  adjourned  this  week  until  Sep- 
tember 28th,  and  in  consequence  all  negotiations 
looking  to  an  adjustment  of  difficulties  will  be 
conducted   individually   or   by  committee. 
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Waterpower  Development  on   the   Chi- 
cago Drainage  Canal. 

At  last  the  realization  of  the  plans  for  the  de- 
velopment of  the  waterpower  of  the  Chicago  Drain- 
age Canal  seems  at  hand.  It  will  be  remembered 
that  litigation  has  been  going  on  for  some  time 
past  between  the  Sanitary  District  of  Chicago  and 
a  company  of  private  individuals  that  has  been 
seeking  to  develop  power  at  a  point  on  the  Des- 
plaines  River  below  the  jurisdiction  of  the  Sanitary 
District. 

The  syndicate'  which  has  been,  and  is  fighting  the 
interests  of  the  Sanitary  District,  has  based  its 
claims  upon  an  old  state  law  which  gives  to  any  man 
pr  company  wishing  to  build  a  mill  or  any  other 
public  machinery,  the  right  to  condemn  the  prop- 
erty of  others  along  the  stream  which  it  shall  be 
necessary  to  take  in  the  construction  of  the  dam 
or  the  formation  of  a  pool.  Therefore,  the  private 
syndicate  obtained  an  option  on  the  land  below 
Lockport,  the  proposed  site  of  the  Sanitary  Dis- 
trict developments,  some  time  ago.  This  had  the 
effect   of   spurring   the    Sanitary   District   to   action. 

Work  was  immediately  begun  on  a  dam  at  Lock- 
port,  but  was  delayed  for  the  reason  that  the  right 
of  the  private  syndicate  to  develop  the  power  as 
given  them  by  the  old  state  law  had  first  to  be 
decided  in  the  courts.  The  Sanitary  District  won 
the  suit  in  the  lower  courts,  but  the  Supreme  Court, 
to  which  body  it  was  at  last  appealed,  has  not  yet 
decided.  Still,  the  Sanitary  District  has  decided 
to  proceed  with  its  developments  at  Lockport,  and 
specifications  have  been  made  out  and  bids  will  be 
received  about   August   ist  for  the  work. 

The  head  at  Lockport  will  be  32  feet  which,  with 
the  maximum  flow  of  600,000  cubic  feet  per  minute 
now  obtainable,  will  produce  27,000  net  horsepower 
(under  the  assumption  of  75  per  cent,  efficiency). 
The  flow  estimated  takes  the  canal  as  it  now  stands 
without  the  additional  flow  from  the  proposed  Calu- 
met and  Evanston  extensions,  which  will  be  made 
in  the  future. 

Nothing  can  be  said,  as  yet,  regarding  the  exact 
nature  of  the  installation,  as  the  specifications  will 
not  be   out  for  some  days. 


Consolidated  Lake  Superior  Properties. 

A  review  of  the  properties  and  prospects  of  the 
Consolidated  Lake  Superior  Company,  wdiich  operates 
mines,  railways,  mills,  etc.,  in  the  district  extending 
from  many  miles  north  of  Sault  Ste.  Marie  down 
to  Sudbury  and  150  miles  east,  and  \yhose  steamers 
and  barges  carry  cargoes  on  all  the  great  lakes,  has 
just  been  issued  by  President  Shields.  A  sum- 
mary of  the  report  indicates  that  the  net  earnings 
for  the  present  year  will  amount  to  $942,977.  The 
iron  and  steel  mills  are  reported  in  excellent  condi- 
tion, and  the  vast  amount  of  money  put  into  lum- 
ber and  logging  operations  is  expected  to  yield  a 
profit  of  $115,000  for  this  year.  The  transportation 
interests,  street  railways,  ferry,  water  and  light, 
JVIichigan  Lake  Superior  Power  Company  car  shops, 
and  Grace  gold  mine  are  also  estimated  to  be  in 
shape   to    earn   fair   profits. 

The  report  also  indicates  that  some  of  the  sub- 
sidary  properties  have  been  run  at  a  dead  loss. 
Principal  among  these  is  the  pulp  mill,  concerning 
which  President  Shields  says :  "The  Sault  Ste. 
Marie  Pulp  and  Paper  Company  has  been  losing 
money  heavily  on  its  pulp.  With  logs  at  $7  per 
cord  below  the  price  other  mills  are  paying  and 
making  money,  these  mills  ought  to  be  making  good 
profits.  I  have  hardly  been  here  long  enough  to 
get  down  to  the  bottom  of  this  matter,  but  the 
profitable  operation  of  these  plants  seems  to  be 
wholly  a  C]uestion  of  management." 

Only  one  ore  mine  is  reported  as  having  been 
developed  to  a  profitable  state,  this  one  being  the 
Helen  mine  on  the  Michipicotin  range.  President 
Shields  states  that  there  has  been  a  general  cutting 
down  of  expense  all  along  the  line,  and  more  econo- 
mies are  to  come.  These  properties  are  of  interest 
to  electrical  men  from  the  fact  that  Sault  Ste.  Marie 
hydro-electric  power  is  developed  and  used  by  them. 


Detroit  Street-railway  Changes. 

Changes  are  coming  rapidly  in  the  Detroit  United 
Railway  staff  of  late,  and  it  is  now  announced  that 
Auditor  H.  S.  Swift  of  Detroit  has  resigned  to 
accept  a  position  with  the  Toledo  Railway  and 
Lighting  Company.  He  will  become  secretary  and 
auditor  of  that  company,  and  will  leave  ]3etroit 
the  latter  part  of  this  month  to  begin  his  new 
duties  on  August  1st.  Mr.  Swift  has  been  with 
the  Rapid  Railway  in  the  capacity  of  auditor  for 
five  years,  coming  in  1898'  from  Sioux  Falls,  Iowa. 
Mr.  Swift  will  be  succeeded  as  auditor  of  the  Rapid 
Railway  by  Neal  A.  CoUinge.  Mr.  Collinge  is  a 
young  man,  now  paymaster  of  the  Rapid  Railway 
system.  Pic  has  been  with  the  company  three  years, 
coming  to  Detroit  from  Port  Huron  in  1900.  The 
resignation  of  Mr.  Swift  will  be  regretted  by  the 
company,  as  he  has  proved  a  valuable  man  in  the 
accounting  work,  and  has  made  many  friends  among 
the   officials  and   employes. 


The  Factors  Which  Affect  the    Energy 
Losses  in  Armature  Cores.' 

By  J.  Walter  Esterline  and  C.  E.   Reid. 

The  investigations  which  form  the  basis  of  this 
paper  have  been  conducted  at  the  electrical  lab- 
oratory of  Purdue  University  during  the  last  two 
years.  The  purpose  was  primarily  to  develop  an 
apparatus  suitable  for  rapid  yet  accurate  testing  of 
sheet  metal  used  in  armature  cores ;  secondary  to 
this  was  the  study  of  the  effect  of  certain  factors 
upon  the  energy  losses  which  occur  in  the  armature 
cores  of  generators  and  motors. 

The  Apparatus. 

A  general  view  of  the  apparatus  is  given  in  Fig. 
I.     The  wrought-iron   field   ring  is    14  inches   in   di- 


motor  through  a  modified  fonn  of  the  Goldsborough 
torsion  dynamometer  shown  in  Fig.  4.  The  bear- 
ings which  formed  a  part  of  the  original  type  of 
dynamometer  were  discarded,  and  the  wheels  were 
carried  on  the  driving  end  of  the  motor  shaft,  and 
the  driven  member  was  fitted  to  a  ciuill  which  fits 
the  shaft  of  the  apparatus,  which  permits  the  re- 
moval of  the  latter  without  disturbing  the  adjust- 
ment of  the  dynamometer  spring.  The  dynamometer 
was  adjusted  to  the  desired  degree  of  sensitiveness 
by  changing  the  size  of  spring  used. 

In  order  to  detect  and  correct  for  any  change  of 
the  bearing  friction,  should  the  armature  become 
magnetically  unbalanced,  or  the  lubrication  of  the 
bearings  imperfect,  the  bearings  were  made  of  spe- 
cial design,  as  shown  in  Fig.  5.  The-  shaft  (S) 
runs    in    the    phosphor-bronze    bearing    (C),    which, 
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ameter,  three  inches  in  width,  with  an  inner  diam- 
eter of  10%  inches.  This  yoke  is  provided  with 
five  sets  of  poles,  as  follows;  (i)  two  poles,  solid 
wrought  iron;  (2)  four  poles,  solid  wrought  iron; 
(3)  six  poles,  solid  wrought  iron;  (4)  eight  poles, 
solid  wrought  iron;  (5)  two  poles,  built  of  .022 
sheet  steel.  The  poles  are  so  dimensioned  that  50 
per  cent,  of  the  armature  core  is  covered  by  each 
set.  The  field  poles  and  exciting  coils  are  shown 
in  Fig.  2. 

The  apparatus  was  designed  so  that  the  specimens 
for  test  would  be  in  the  form  of  ordinary  armature 
punchings,  and  the  samples  tested  consisted  of  seven 
cores  built  up  of  sheet-steel  disks,  0.015  inch  thick. 
Fig.  3  is  from  a  photograph  of  disks  from  the  dif- 
ferent cores.  The  outer  diameter  of  these  is  six 
inches,  while  the  inner  diameters  vary  from  two 
to  five  inches,  in  different  cores.  Four  of  the  speci- 
mens tested  have  a  smooth  .periphery,  and  three 
others,  with  corresponding  inner  diameters,  are 
slotted.  The  slots  in  these  cores  are  48  in  number 
and  three-sixteenths  inch  wide  by  one-half  inch  deep. 

To  insure  a  uniform  quality  of  metal  in  all  the 
cores,  the  disks  were  all  stamped  and  then  thor- 
oughly shuffled,  after  which  the  holes  were  punched 


instead  of  being  fastened  firmly  to  the  arm  (A), 
is  mounted  in  a  ball  bearing  (B).  When  the  shaft 
is   rotating,  the   friction   tends   to   cause   the  bearing 

(C)  to  rotate  with  the  shaft,  as  the  friction  of  the 
ball  bearing  was  found  by  test  to  be  negligible  in 
comparison  with  that  of  the  plain  bearing.  Instead 
of   allowing    (C)    to    rotate,    it   is    held    by   a  spring 

(D)  attached  to  an  arm  at  (P).  At  the  beginning 
of  a  run  the  adjustment  at  (F)  was  made  such  that 
the  pointer  stood  at  zero  when  the  inachine  was 
running  at  the  speed  at  which  the  test  was  to  be 
run.  Any  increase  in  the  friction  of  the  bearings 
is  measured  by  the  movement  of  (P)  in  the  direc- 
tion of  rotation,  and  the  reverse  for  any  decrease. 
The  divisions  on  the  scale  (E)  represent  the  num- 
ber of  degrees  through  which  it  is  necessary  to 
twist  the  dynamometer  spring  to  produce  the  given 
deflection  of  the  spring  (D),  i.  e.,  10  divisions  on 
the  scale    (E)    indicate  that   if  the  torque  necessary 


Fig.  2.     Field  Poles  and  Exciting  Coils  bf  Testing  Apparatus. 
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in  the  dift'erent  lots.  The  slots  were  milled  in  the 
cores  which  were  to  be  toothed,  and  all  the  disks 
are   carefully   annealed. 

The  punchings  were  given  a  coat  of  shellac  and 
mounted  on  hardwood  sleeves,  which  fit  a  heavy 
steel  shaft  carried  in  bearings  fastened  directly  to 
the  field  ring. 

In  order  to  insure  a  uniform  density  in  the  air 
gaps  under  the  different  poles,  so  that  there  would 
be  no  undue  increase  in  the  bearing  friction  when 
the  fields  are  excited,  and  to  insure  an  equal  dis- 
tribution of  the  flux  in  the  core,  the  poles  were  bored 
while  clamped  in  the  field  ring,  the  tool  being  carried 
on  the  shaft. 

The   shaft   was   driven    by   a   sinall    direct-current 

I.  Abstract  of  paper  presented  at  tbe  annual  convention  of  ttie 
American  Institute  of  Electrical  Engineers,  Niagara  Falls,  I^.  V., 
July  2,  1903. 


Fig.  3.    Disk  Punchings  to  be  Tested. 
ARMATURE    CORES.  - 

to  twist^  the  dynamometer  spring  through  10  degrees 
be  applied  to  the  spring  (D),  the  pointer  will  in- 
dicate 10.  Such  a  scale  was  calibrated  for  each  of 
the  two  bearings  for  each  of  the  dynamometer 
springs  used,  by  clainping  the  bearing  (C)  to  the 
shaft,  and  marking  the  position  of  (P)  corresponding 
to  the  different  angles  through  which  the  dynamom- 
eter spring  was  twisted  in  order  to  produce  the  de- 
flection  of    (D). 

The  driving  motor  was  operated  separately  ex- 
cited and  variable  speed  was  obtained  by  changing 
the  impressed  electromotive  force  of  the  armature. 
The  speed  was  indicated  by  a  Buss-Sombart  tach- 
ometer attached  to  the  armature  shaft  of  the  motor. 

Purpose  and   Method  of  Tests. 

The  energy  losses  which  attend  the  rotation  of  an 
armature  core   in  the  magnetic  field   consist  of  the 
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bearing  friction  and  windage,  hysteretic  and  eddy- 
current  loss  in  the  core  in  the  case  of  smooth  cores, 
to  which  is  added  an  eddy-current  loss  in  the  pole 
faces   when   the  cores  are  toothed. 

As  indicated  in  the  following  diagram,  the  hyster- 
etic losses  may  be  said  to  depend  upon  the  quality 
of  the  iron,  the  frequency  of  the  flux  reversals  and 
the  maximum  density  reached  during  a  cycle.  The 
frequency  is  a  function  of  the  number  of  poles  and 
the  speed.  The  maximum  magnetic  density  is  de- 
pendent upon  a  number  of  conditions,  and  is  usually 
different  in  different  parts  of  the  core  at  the  same 
instant.  The  distribution  of  the  magnetic  flux 
through  the  core  depends  mainly  upon  the  depth 
of  the  core,  the  number  and  pitch  of  the  poles,  and 
the  dimensions  of  the  tooth  and  slot.  The  greater 
the  radial  depth  of  the  core,  the  greater  the  difference 


FIG.    4. 
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between  the  maximum  and  minimum  densities  within 
the  core,  for  a  given  average  density,  and  as  the 
depth  of  the  core  becomes  less  the  distribution  of 
the  flux  becomes  more  and  more  uniform.  The 
cores  of  different  internal  diameters  were  tested  to 
determine  the  effect  of  the  variation  in  the  flux 
distribution  upon  the  core  loss.  The  frequency  and 
flux  distribution,  both  being  dependent  upon  the 
number  of  poles  in  a  machine,  these  cores  were 
tested  under  different  numbers  of  poles  also. 

When  an  armature  core  is  slotted,  the  magnetic 
density  in  the  teeth  is  greatly  increased  for  a  given 
air-gap  or  core  density,  and  the  presence  of  teeth 
on  the  core  is  attended  by  an  eddy-current  loss  in 
the  poles.  The  latter  may  be  greatly  reduced  by 
laminating  the  poles,  so  that  a  comparison  between 
tests  of  a  toothed  core  under  solid  and  laminated 
cores  should  indicate  to  what  extent  this  loss  in  the 
pole  faces  may  be  reduced.  The  increase  in  the 
energy  expended  due  to  the  higher  densities  in  the 
leeth  may  be  shown  by  comparing  tests  of  smooth 
and  toothed  cores  under  well  laminated  poles. 
(  Quality  of  iron 
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To  make  a  core,  enough  disks  of  one  kind  were 
selected  to  give  a  gross  length  of  three  inches 
These  were  weighed,  given  a  coat  of  shellac  and 
assembled.  Before  placing  the  core  within  the  field 
an  exploring  coil  was  wound  about  the  face  of  one 
of  the  poles  and  another  wound  so  as  to  embrace 
the  total  flux  passing  through  one  section  of  the 
core.  After  placing  the  sample  in  the  apparatus,  a 
saturation  curve  was  taken  by  means  of  a  ballistic 


FIG.    5. 
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galvanometer,  in  connection  with  the  exploring  coils 
just  mentioned.  These  curves  ( Fig,  6)  show  the 
relation  between  ampere-turns  per  pole  and  average 
magnetic   densitj'   in   the   core. 

The  field  poles  were  next  thoroughly  demagnetized 
by  an  alternating  current.  On  starting  the  motor, 
the  dynamometer  reading  indicates  the  bearing  fric- 
tion and  windage:  the  springs  which  hold  the  bear- 
ings were  adjusted  so  that  the  reading  of  the  point- 
ers   (P)    were  zero. 

The  speed  adjusted  to  give  a  desired  frequency,  it 
was  held  constant,  and  the  exciting  current  varied 
stepwise,  readings  of  current  in  the  fields,  dyna- 
mometer, scale  for  bearing  friction,  being  taken 
simultaneously    for    each    value    of    current.    When 


maximum  current  was  reached,  the  fields  were  again 
demagnetized,  the  speed  changed  to  give  the  next 
desired  frequency,  the  bearing  springs  adjusted  and 
the  operation  of  varying  the  current  repeated.  Each 
core  was  tested  in  this  manner  under  five  sets  of 
poles,  at  five  difterent  frequencies  and  varying  mag- 
netic  densities,  making  225   complete   tests. 

When  the  fields  are  e.xcited,  the  power  required 
to  drive  the  core  consists  of  the  friction  and  windage 
and  iron  losses.  The  difference  between  the  dyna- 
mometer reading  for  any  current,  anil  the  friction 
reading,  is  the  iron  loss.  If  the  pointers  attached 
to  the  bearings  indicate  any  change  in  the  friction, 
the  amount  so  indicated  can  be  subtracted  from  or 
added  to  the  original  friction  reading,  depending 
upon  whether  the  friction  has  decreased  or  increased, 
since  the  scales  (E)  are  graduated  in  degrees  of 
the  dynamometer  spring.  From  the  corrected  dy- 
namometer readings  the  watts  core  loss  in  watts 
was  determined,  which,  divided  by  the  weight  of 
the  core,  gives  the  watts  per  pound.  Referring  to 
the  saturation  curve,  the  densities  in  Ihe  core  for 
the  different  values  of  ampere-turns  per  pole  are 
found,  and  curves  plotted  for  each  frequency,  av- 
erage density  as  ordinates,  watts  per  pound  absciss*. 
The  original  curves  from  two  of  the  35  tests  are 
shown  in  Figs.  7  and  8.  The  current  in  the  ex- 
citing coils  was  taken  from  a  storage  battery  and 
measured  by  a  Weston  laboratory  standard  ammeter. 
The  dynamometer  was  frequently  calibrated,  and 
gave  the  same  result  each  time.  The  centering  of 
the  cores  in  the  bore  of  the  poles  was  so  successfully 
accomplished,  that  there  was  very  little  increase  in 
the  friction  due  to  magnetic  pull.  So  sensitive, 
however,  were  the  ball-bearing  attachments,  that 
the  increase  of  friction  due  to  a  drop  of  cold  oil  in 
one  of  the  bearings  was  readily  shown  by  the 
pointer. 

The  authors  desire  to  express  their  obligations  to 
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Messrs.  A.  E.  Wood  and  Davis  of  the  graduating 
class  of  1902,  for  much  assistance  in  preparing  the 
apparatus  and  samples ;  to  Messrs.  R.  E.  Clisky. 
A.  W.  McHenry  and  J.  W.  Skinkle,  class  of  1903, 
Purdue  University,  for  painstaking  efforts  in  mak- 
ing the  observations  and  calculating  the  results;  also 
to  Mr.  A.  L.  Hadley  for  much  valuable  assistance. 


Magnetic   Properties  of   Iron  and  Steel. 

A  committee  recently  appointed  by  the  American 
Society  for  Testing  Materials  to  investigate  the  sub- 
ject of  "The  Magnetic  Properties  of  Iron  and  Steel" 
met  in  New  York  last  month  to  outline  a  series  of 
investigations  for  the  coming  year.  The  committee, 
which  is  headed  by  Professor  J.  Walter  Esterline 
cf  Purdue  University,  Lafayette,  Ind.,  is  composed 
of  the  following  experts  on  iron  and  steel :  Dr 
R.  G.  G.  Moldenke,  consulting  metallurgist  and 
chemist,  Watchung,  N.  J, ;  J,  A.  Capp,  chief  of  test- 
ing laboratory,  General  Electric  Company,  Schenec- 
tady, N.  Y. ;  H.  E,  Diller,  chief  chemist,  Western 
Electric  Company,  Chicago :  J,  A,  Mathews,  metal- 
lurgist, Sanderson  Bros,  Works,  Crucible  Steel  Com- 
pany of  America,  Syracuse,  N.  Y. ;  Robert  B.  Treat, 
engineer,  Crocker-Wheeler  Company,  Ampere,  N.  J. ; 
W.  A.  Layman,  general  manager  Wagner  Electric 
Manufacturing  Company,  St.  Louis;  Professor  J. 
Walter  Esterline,  Purdue  University,  Lafayette,  Ind. 
The  committee  made  its  first  report  at  the  annual 
meeting  of  the  American  Society  for  Testing  Mate- 
rials, at  Delaware  Water  Gap,  July  i,  1903,  and  the 
results  of  the  investigations  will  be  announced  at 
the  annual  meeting  in  1904. 


.^t  a  recent  special  election  the  city  of  Lakeland, 
Fla.,  voted  to  issue  $35,000  of  bonds  for  the  erection 
of  an  electric-light  plant,  A  system  of  waterworks 
will  also  be  constructed. 


Mechanical    and    Electrical    Equipment 
of  a  Cotton  Mill. 

The  mechanical  and  electrical  equipment  of  the 
cotton  mills  of  the  Davis  Mill  Company,  at  Fall 
River,  Mass.,  is  in  many  ways  exceptionally  up- 
to-date,  including  a  fan-and-heater  system  of  heating 
and  ventilation,  induced  draft  in  place  of  a  chimney 
and  electric-motor  drive  throughout.  The  induced- 
draft  plant  has  been  installed  in  duplicate  and  con- 
sists of  two  seven-foot  blast-wheels,  running  in 
three-quarter,  steel-plate  housings,  driven  by  center- 
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crank  horizontal  engines.  The  heating  plant  con- 
sists of  a  large  exhaust  wheel  drawing  air  through 
a  steam-pipe  heater.  The  arrangeinent  is  such  that 
in  summer  time  the  fan  may  be  run  from  the  line 
shaft,  thus  taking  advantage  of  the  economy  of  the 
large  mill  engine,  while  in  the  winter,  when  the 
exhaust  of  the  fan  engine  can  be  utilized  in  the 
heater,  or  at  night,  when  the  large  engine  is  not 
running,  the  fan  is  driven  by  the  fan  engine.  The 
heater  is  so  arranged  that  the  exhaust  steam  from  the 
engine  can  be  used  entirely  in  one  group  of  sections, 
making  it  possible  to  condense  all  the  exhaust  before 
it  is  necessary  to  use  any  direct  steam,  which  is  added 
at  a  reduced  pressure  when  necessary.  The  outfit 
also  includes  a  Kendall  receiving  tank,  with  a  water 
gauge  and  a  safety  valve,  and  a  duplex  Worthington 
steam  pump.  The  heating  apparatus  will  heat  the 
mill  to  70  degrees  F.  when  the  temperature  outdoors 
is    zero.     Tlie    electrical    equipment    consists    of    two 
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belted  direct-current  generators,  one  of  50  kilowatts 
and  one  of  75  kilowatts,  operating  at  125  volts,  no 
load,  and  compound-wound.  These  generators  sup- 
ply current  for  lighting  and  for  a  27-horsepowcr 
motor  and  one  of  43  horsepower.  The  oiling  de- 
vices of  the  motors  are  so  arranged  that  they  can 
be  hung  from  the  ceiling.  The  B.  F.  Sturtevant 
Company  of  Boston  supplied  the  apparatus  described 
and  designed  much  of  it. 
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Probably  no  more  interesting  or  important  over- 
land telegraph  system  is  now  building  than  that  of 
the  Cape-to-Cairo  line  in  Africa.  At  the  present 
lime  the  work  i.s  being  pushed  rapidly  in  Uganda, 
the  line  now  being  open  to  Biitiala,  on  the  shore 
of  Lake  Albert  Nyanza.  Butiala  is  probably  a  mere 
geographical  expression  to  the  average  American 
reader,  but  the  important  thing  is  that  1,034  miles 
of  line  is  now  open  for  traffic  in  Uganda,  and  that 
the  work  is  progressing  steadily.  The  charge  over 
the  whole  of  the  1,034  miles  mentioned  is  four  cents 
a  word,  with  a  minimum  of  32  cents  for  a  message 
of  eight  words — a  very  reasonable  rate,  considering 
cost  and   volume  of  traffic.     There  is  also  a  .system 


of  telephones  along  the  whole  distance.  When  the 
Cape~to-Cairo  telegraph  and  railroad  are  completed 
Africa  can  no  longer  be  called  the  "Dark  Conti- 
nent," for  the  twin  agencies  of  civilization,  steam 
and  electricity,  will  have  brought  the  dawn  of  a 
better   day. 


The  United  States  Geological  Survey,  of  which 
Charles  D.  Walcott  is  director,  is  doing  an  impor- 
tant and  timely  work  in  surveying  the  waterpowers 
of  many  states.  While  it  is  true  that  not  every 
cataract  or  other  fall  of  water  is  commercially  avail- 
able for  electric  power  transmission,  there  is  no 
doubt  that  this  modern  industrial  development  will 
be  an  increasing  factor  in  power  supply  for  years 
to  come,  especially  if  the  prevailing  high  prices  of 
coal  continue.  Therefore,  it  is  of  great  importance 
to  have  exact  and  adequate  information  of  the  coun- 
try's waterpower  resources.  This  intelligence  is  col- 
lected and  diffused  by  Mr.   WalcOtt's  department. 


It  is  gratifying  to  note  that,  after  years  of  dis- 
cussion and  litigation,  the  Sanitary  District  is  actu- 
ally taking  the  first  steps  to  utilize  the  power-gen- 
erating possibilities  of  the  Chicago  Drainage  Canal 
by  preparing  specifications  for  the  hydraulic  vifork 
necessary.  It  is  calculated  that,  with  the  present 
flow,  some  27,000  horsepower  is  available  at  the 
Lockport  end  of  the  canal,  where  the  controlling 
works  and  dam  are  located.  With  Chicago  as  a 
market  fdr  this  power  and  with  the  prevailing  high 
prices  of  coal,  it  would  appear  to  be  the  height  of 
folly  to  neglect  this  opportunity  of  securing  a  con- 
stant supply  of  power  at  rates  which,  if  not  as 
cheap,  perhaps,  as  the  popular  idea,  should  be  at 
least  cheaper  than  steam  production  in  Chicago. 
Various  legal  technicalities  and  financial  objections 
have  heretofore  prevented  the  Sanitary  District  trus- 
tees from  seriously  engaging  in  the  work  of  power 
development,  but  it  is  to  be  hoped  that  these  draw- 
backs have  been  finally  cleared  away,  and  that  the 
work  may  now  proceed  without  interruption. 


Cable-lay'ing  problems  are  not  entirely  confined 
to  transoceanic  telegraph  lines,  or  even  to  such  in- 
teresting telephone  cables  as  those  'laid  in  the  Eng- 
lish Channel  between  England  and  France  and 
England  and  Belgium.  For  instance,  at  Quebec 
there  is  a  cable  3,400  feet  long,  laid  in  the  St.  Law- 
rence River,  which  supplies  about  1,000  horsepower 
of  electric  energy  to  the  Quebec  Railway,  Light  and 
Power  Company,  the  current  being  generated  by  the 
Canadian  Electric  Light  Company.  Soine  interest- 
ing particulars  in  relation  to  this  unique  sub-aqueous 
power  cable  are  contained  in  a  paper  recently  read 
before  the  Canadian  Electrical  Association  by  Mr. 
G.  U.  G.  Holman  of  Quebec.  The  cable  was  laid 
amid  floating  ice  in  December,  1901.  It  is  called  by 
Mr.  Holman  cable  No.  i,  since  a  second  one  is  now 
being  laid.  It  consists  of  four  19-strand  conductors 
carrying  two-phase  current  for  power  and  four  pres- 
sure wires,  the  whole  carefully  insulated  and  ar- 
mored. The  pressure  wires  afterward  caused  trouble 
from  short-circuiting,  and  when  the  second  cable 
was  ordered  pressure  wires  were  not  included. 
The  greatest  danger  to  cables  in  the  St.  Lawrence 
River  ,and,  in  fact,  in  any  river  in  Canada,  is  from 
the  ice  conditions  in  the  spring  of  the  year.  It  is, 
consequently,  absolutely  essential  not  only  to  pro- 
tect the  shore  ends  from  the  action  of  the  ice  grind- 
ing against  the  cable  itself  near  what  would  be  the 
surface  of  the  river,  but  to  protect  the  cable  as  it 
lays  on  the  river  bottom,  where  the  cable  approaches 
the  shore  ends.  Experience  has  shown  that  in  lay- 
ing up  the  cable  to  the  shore  end,  where  the  greatest 
movement  of  ice  is  found,  a  detour  of  some  dis- 
tance down  stream  should  be  made.  Mr.  Holman's 
experience  shows  that  it  is  essential  to  lay  the  cable 
slowly  in  order  to  follow  every  indentation  in  the 
river  bed,  as,  in  the  drop  of  170  feet,  which  is  the 
depth  at  some  points  of  the  St.  Lawrence  River 
where  the  Quebec  cable  is  situated,  more  time  is 
necessary  for  the  cable  to  be  laid  on  the  bottom  of 
the  river  than  would  at  first  thought  be  considered 
possible.  One  effect  of  cable  transmission  is  very 
noticeable  and  that  is  the  smoothing  out  of  the  volt- 
age variations.  The  output  end  of  the  cable  presents 
a  smoother  record  curve  than  the  input  end.  The 
cable  is  a  condenser  into  which  energy  is  pushed 
and  the  surplus  energy  overflows.  The  cable  also 
exhibits  a  curious  inductive  effect,  producing  1,300 
volts  on  opposite  leads  of  the  two  phases,  although 


there  is  a  difference  in  voltage  between  phases  of 
2,200  volts.  The  obvious  lessons  of  the  Quebec 
power  cable  are  that  conductors  of  materially  dif- 
ferent size  should  not  be  put  within  the  same 
armored  cable  and  also  that  the  proper  disposition 
of  the  shore  ends  is  a  matter  of  great  importance 
in  locations  where  floating  ice  may  be  expected  as 
an   annual   menace. 


Balata,  a  vegetable  gum-like  material  allied  to 
rubber  and  guttapercha,  seeins  to  be  attracting  some 
attention  in  England  as  a  possible  insulating  mate- 
rial. Some  people  assert  that  balata  is  a  low  qual- 
ity of  guttapercha,  and  the  chemical  line  of  dis- 
tinction between  the  two  products  seems  to  be  but 
vaguely  understood.  Balata  is  obtained  from  a 
tree  of  the  same  name  which  is  well  distributed  in 
Trinidad,  the  Guianas  and  Venezuela.  It  is  not  a 
scarce  commodity,  says  Mr.  H.  L.  Terry,  in  a 
recent  discussion  of  the  subject  in  an  English 
contemporary,  although  there  is  a  commonly  ac- 
cepted idea  to  the  contrary.  It  has  been  computed 
that  about  1,000  tons  comes  to  the  London  market 
yearly,  and  this  amount  could,  it  is  supposed,  be 
largely  increased.  There  is  no  reason  to  believe 
that  balata  can  be  used  as  a  substitute  for  gutta- 
percha in  submarine-cable  work,  unfortunately,  al- 
though it  might  be  of  some  value  in  other  classes 
of  electrical  insulation.  Even  here,  however,  Mr. 
Terry  does  not  hold  out  much  hope,  owing  to  the 
amount  of  resinous  matter  contained  in  it.  But 
the  possibilities  of  balata  appear  to  be  worthy  of 
more  serious  investigation  than  has  yet  been  made. 


Electroly'tic  purification  of  sewage  was  considered 
at  the  recent  Sanitary  Institute  Congress  in  Man- 
chester. From  Salford  it  was  reported  that  Web- 
ster's electrolytic  process  was  in  many  points  the 
most  successful  of  the  various  methods  tried.  Its 
cost  was  somewhat  high,  though  by  no  means  the 
highest  considered  practicable,  and  it  would  have 
been  adopted  at  Salford  but  for  the  inability  of  the 
company  to  finance  so  large  a  scheme.  The  sewage 
is  passed  between  cast-iron  plates,  alternately  con- 
nected with  the  positive  and  negative  poles  of  a 
dynamo.  After  filtration  from  the  fine  particles  of 
oxide  of  iron  the  efHuent  is  bright  and  of  good  qual- 
ity, as  shown  by  the  average  analysis  given.  About 
half  the  cost  of  working  is  for  power  to  produce 
the  electricity  required ;  the  process  might,  therefore, 
be  cheap  where  waterpower  was  available.  The  re- 
quirements per  million  gallons  of  sewage  treated  per 
day  were:  Steam  engine  or  other  power,  41.76  indi- 
cated horsepower :  electric  horsepower  therefrom, 
33.4:  average  voltage  employed,  41.02;  iron  used 
from  the  electrodes,  428  pounds,  equal  to  nearly  three 
grains  a  gallon.  Like  the  ozone  method  of  purify- 
ing water  supply,  the  method  seeins  practicable  if 
the   expense   is   not   prohibitive. 


One  of  the  directions  in  which  economy  in  power 
production  is  sought  is  the  use  of  blast-furnace  gas 
in  gas  engines.  Experimental  installations  of  this 
character  have  been  operated  in  Belgium  and  else- 
where with  considerable  success,  and  recently  a 
report  has  been  received  from  a  similar  plant  which 
has  been  in  use  for  a  year  at  the  Ormesby  (England) 
Iron  Works.  Here  a  600-horsepower  gas  engine  is 
worked  by  waste  gases  from  the  blast  furnaces.  It 
was  constructed  by  a  Belgian  company,  and  is  simi- 
lar to  the  one  that  attracted  so  much  attention  at  the 
Paris  Exhibition.  The  necessary  reduction  in  tem- 
perature— a  reduction  averaging  about  570°  Fahr- 
enheit— is  effected  by  giving  the  gas  a  travel  of  1,100 
feet  at  a  slow  speed.  Arrangements  were  made  to 
supplement  this,  if  requisite,  by  the  increase  of  water 
spray,  but  it  has  never  been  found  necessary  to  make 
use  of  this  auxiliary.  The  gas  is  purified  from  dust 
by  passing,  in  the  course  of  its  travel,  through  two 
fans.  The  first  of  these  is  run  with  water,  which 
transforms  most  of  the  dust  into  mud,  much  of 
which  is  deposited  in  a  hard  mass  on  the  fan  blades, 
from  which  it  is  removed  every  14  days.  The  Rus- 
sian mineral  oil  known  as  "mazout"  is  used  for 
lubricating,  the  cost  of  which,  it  is  said,  averages 
only  $1.40  a  day  while  the  engines  are  running  con- 
tinuously, and  it  includes  the  oil  used  in  the  blow- 
ing cylinder.  Generally  speaking,  the  Ormesby  plant 
seems  to  be  giving  satisfaction;  and  it  seems  likely 
that  a  profitable  use  can  be  made  of  blast-furnace 
gases  hitherto  allowed  to  waste  into  the  atmosphere. 
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Chicago  Telephone  Tunnels  to  Be  Used 
for  Electric  Parcel  Delivery. 

By  a  vote  of  50  to  14  the  Chicago  City  Council 
has  passed  the  Illinois  Telephone  and  Telegraph 
Company's  ordinance  granting  the  company  per- 
mission to  construct  and  operate  in  the  tunnels  and 
conduits  provided  in  the  original  ordinance  of 
Fehruary  20,  1899.  and  also  in  the  present  ordinance, 
not  only  telephone  appliances  but  also  apparatus  for 
the  transmission  of  "newspapers,  mail  matter,  pack- 
ages, parcels  and  merchandise."  At  the  expiration 
of  the  grant  on  Fehruary  19,  1929,  the  tunnels  con- 
structed by  the  company  niider  both  ordinances 
shall  become  the  property  of  the  city  without 
further  consideration. 

Permission  is  given  to  construct  trunk  or  main 
line  tunnels  in  the  district  bounded  by  Lake  Michi- 
gan on  the  east,  Twelfth  Street  on  the  south  and 
the  Chicago  River  on  the  north  and  west.  These 
main  tunnels  may  he  12  feet  nine  inches  wide  by 
14  feet  high,   the  top  or  roof  to   be  not   less  than 

19  feet  below  city  datum,  and  may  be  constructed 
only  in  Franklin  Street,  Harrison  Street,  Fifth 
.■\venue,  Taylor  Street,  State  Street.  Eldridge  Court, 
Wabash  .\venne,  Peck  Court.  Michigan  Avenue 
and  Randolph  Street.  lii  the  district  above  de- 
scribed smaller  tunnels,  si.x  feet  wide  and  six  feet 
six  inches  high,  may  also  be  constructed,  and  out- 
side of  the  central  district  the  company  is  given 
the  right  to  construct  the  small  tunnels  to  meet  the 
demands  of  its  business,  provided  they  shall  not  be  , 
nearer  than  one-half  mile  apart  where  they  run 
parallel. 

The  city  retains  the  right  to  regulate  the  con- 
struction of  all  tunnels  and  also  retains  space  in  the 
tunnels  free  of  charge  for  the  use  of  the  city  tele- 
graph, telephone  and  electric-light  wires.  The 
company  is  given  the  right  to  lease  space  in  the 
tunnels,  but  is  restricted  from  operating  cars  or 
vehicles  for  passengers. 

In  compensation  for  the  privilege  conferred  by 
the  ordinance  for  the  transmission  of  mail,  news- 
papers, packages  and  merchandise,  the  company  is 
required  to  pay,  from  the  gross  receipts  of  such 
business,  for  the  first  to  years  five  per  cent. ;  for  the 
second  10  years,  eight  per  cent.,  and  for  the  balance 
of  the  grant,  12  per  cent.  On  all  gross  receipts  de- 
rived from  the  rental  of  space  the  company  is  to  pay 

20  per  cent,  annually. 

Within  two  years  after  the  date  when  this  ordi- 
nance is  in  force  the  company  is  required  to  have 
a  system  for  the  delivery  of  packages  in  operation, 
and  within  five  years  the  system  in  the  district 
hounded  by  Twenty-second  Street,  Halsted  Street 
and   Chicago   ."Xvenue   must   be   complete. 

By  the  terms  of  this  grant  the  Illinois  Telephone 
and  Telegraph  Company  expects  to  have  50  miles 
of  tunnels  in  operation  within  10  years.  Already 
about  18  miles  have  been  constructed  under  the 
ordinance  of  February  20,  1899.  It  is  the  purpose 
of  the  company  so  to  secure  the  parcel  freight 
traffic  that  the  basements  of  all  important  build- 
ings will,  so  to  speak,  be  extended  into  the  freight 
houses  of  every  railroad  in  the  city,  and  the  pres- 
ent loss  of  time  in  the  handling  of  freight  will 
be  obviated.  Merchandise  will  be  carried  direct  to 
shafts  in  the  basements  of  wholesale  houses,  and 
the  cars  will  be  run  on  to  elevators  and  hoisted 
to  any  desired  height  in  the  building,  much  on  the 
principle    by    which    cars    are    run    in    a    coal    mine. 

It  is  expected  that  South  Water  Street  will  have 
direct  connection  with  outlying  storekeepers,  with 
the  result  of  relieving  that  hitherto  congested  thor- 
oughfare. 

Concerning  the  telephone  .system  provided  for  in 
the  original  ordinance,  it  is  given  out  at  the  office 
of  the  company  that  about  20  of  the  largest  down- 
town buildings  have  been  wired,  and  that  in  a  week 
or  so  the  installation  of  telephones  will  be  com- 
menced under  the  same  conditions  that  gas  meters 
are  now  put  in  by  the  gas  comiiany.  Anyone  may 
have  a  telephone  placed  in  his  office  or  house  free 
of  charge.  When  it  is  used,  a  charge  will  be 
made,  but  when  the  tolls  amount  to  $50  for  a 
house,  or  $85  for  a  business  telephone,  the  use 
of  the  telephone  will  \k  free  for  the  remainder  of 
the  year.  The  only  stipulation  in  the  contract 
will  be  the  prompt  payment  of  the  tolls  accruing 
each    month. 

.Although  President  Wheeler  of  the  company  did 
not  care  to  be  quoted  at  this  time  concerning  the 
equipment  of  the  tunnels,  it  is  stated  that  the  cars 
are  to  be  four  by  four  by  10  feet  in  size,  and  the 
motive  power  will  be  electricity.  The  cars  will  be 
capable  of  carrjing  a   load   of   160  cubic  feet. 

The  tunnels  are  lined  with  concrete,  and  the  log- 
ging   in    the   sides   and    bottom    has   been    so    thor- 


oughly put  in  that  the  promoters  believe  all  chances 
of  earth  settlement  has  been  avoided. 

The  ordinance  has  become  a  law  without  the  sig- 
nature of  Mavor  Harrison. 


Death  of  Luther  Stieringer. 

Luther  Stieringer,  an  electrical  engineer  and  in- 
ventor of  wide  reputation  and  the  foremost  expert 
in  decorative  and  exposition  lighting  in  the  United 
States,  died  at.  the  Hotel  Maryland  in  Pasadena. 
Cal..  on  July  17th.  Mr.  Stieringer  was  about  57 
years  of  age  and  had  long  been  in  failing  health, 
consumption  being  the  cause  of  death.  He  was  a 
widower  and  leaves  no  children.  Mr.  Stieringer 
had  a  large  acquaintance  among  electrical  men,  who 
very  generally  recognized  his  ability  and  enjoyed 
his  society.  He  made  his  headquarters  in  New 
York  city,  but  he  was  a  great  rover  and  was  equally 
at  home  in  every  large  city  in  the  United  States. 
His  death  is  sincerely  regretted. 

Mr.  Stieringer  was  originally  a  gas-fixture  man, 
but  he  became  associated  with  Edison  in  the  early 
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days  of  incandescent  lighting,  and  thereafter,  to  the 
day  of  his  death,  he  was  more  or  less  intimately 
associated  with  Edison  interests.  He  was  greatly 
interested  in  lighting  problems,  of  which  he  made 
an  exhaustive  study,  until  he  became  admittedly 
the  foremost  authority  in  the  country  in  his  chosen 
field — effective  illumination  and  ornamental  and  deco- 
rative lighting.  He  was  very  ingenious  and  made 
several  important  inventions  for  interior  wiring 
distribution,  such  as  the  insulating  joint,  the  slid- 
ing canopy  and  the  approved  method  of  attaching 
wires  to  gas  fixtures  and  insulating  them  therefrom. 
He  was  one  of  the  first  to  realize  the  spectacular 
possibilities  of  the  incandescent  lamp,  and  his  serv- 
ices were  in  demand  by  exposition  authorities  to 
design  lighting  features.  In  this  capacity  he  was 
connected  with  the  Chicago  World's  Fair  of  1893  and 
with  the  Omaha,  Pan-American  and  several  smaller 
expositions.  In  this  specialty  he  was  very  success- 
ful, as  all  who  recall  the  beautiful  et^ects  of  the 
Electric  Tower  and  the  other  lighting  features  of  the 
Pan-American   Exposition  will   admit. 

The  marvelous  lighting  of  the  Pan-American  Ex- 
position in  Buffalo  in  1901  was  perhaps  Mr.  Stierin- 
ger's  crowning  achievement,  but  some  of  his  most 
original  work  was  done  for  the  Chicago  E.xposition 
of  1893.  He  was  consulting  electrical  engineer  for  the 
World's  Columbian  Exposition,  and  as  such  designed, 
among  otht-r  features,  the  great  arc-light  coronas  of 
the  Manufactures'  Building  and  the  twin  electrical 
fountains  for  the  Court  of  Honor.  The  lighting  of 
the  Manufactures  Building  presented  a  difficult  prob- 
lem. It  was  the  largest  building  in  the  world,  the 
central  portion-  (433,000  square  feet  in  area)  being 
under  roof  arches  202  feet  high  and  ,568  feet  in 
span.  Mr.  Stieringer  devised  an  entirely  original 
plan  for  lighting  this  space.  It  provided  for  the 
su.spension  of  five  gigantic  electroliers  or  coronas 
at  the  height  of  140  feet  above  the  floor  of  the 
building.  The  central  corona  was  75  feet  in  diam- 
eter and  supported  102  open  arc  lamps ;  the  others 
were  60  feet  in  diameter,  each  supporting  78  arc 
lamps.  These  coronas  were  constructed  of  angle 
iron  and  suspended  by  cables  from  the  roof.  In- 
genious methods  of  affording  trimming  facilities  and 
of  balancing  the  lamps  were  provided.  This  method 
of   illumination   proved   satisfactory,   the   414   lamps 


giving  the  light  required  for  the  great  area,  the 
di.stance  from  the  floor  being  sufficient  to  diminish 
the  glare   into  a  pleasing  general   illumination. 

The  Stieringer  electric  fountains  at  the  Chicago 
Exposition  were  very  large  and  possessed  many 
novel  and  interesting  features.  Each  one  was  pro- 
vided with  19  140-volt,  So-ampere  arc  lamps,  each 
provided  with  a  silvered  reflector  28  inches  in  diam- 
eter, and  the  arrangement  of  color  screens,  nozzles 
and  valves  was  very  ingenious.  When  operated  to 
its  full  capacity  each  fountain  required  22,000  gal- 
lons of  water  a  minute.  The  basin  of  each  fountain 
was  60  feet  in  diameter  and  contained  19  composite 
groups  of  jets  having  1,710  orifices.  When  the 
lights  on  the  exposition  grounds  and  the  exterior 
of  the  adjacent  buildings  were  extinguished,  and 
high  winds,  which  operated  to  disturb  the  spray, 
were  not  prevalent,  the  results  attained  were  highly 
satisfactory. 

Mr.  Stieringer  was  a  member  of  the  American 
Institute  of  Electrical  Engineers  and  of  other  tech- 
nical societies.  He  occasionally  contributed  to 
periodical  literature,  and  his  judgment  in  all  mat- 
ters pertaining  to  electric  lighting  was  highly  re- 
garded. 

Among  Mr.  Stieringer's  Chicago  friends  was  Mr. 
H,  M.  Byllesby,  who,  in  an  interview  with  a  repre- 
sentative of  the  Western  Electrician,  gave  this  in- 
teresting sketch  of  the  career  of  the  dead  inventor : 

"I  was  very  intimately  associated  with  Mr.  Stier- 
inger from  almost  my  earliest  connection  with  the 
electric  business.  My  first  meeting  with  him  was 
when  I  entered  the  service  of  the  old  Edison 
Electric  Company  at  65  Fifth  Avenue,  New  York, 
in  May  of  1881.  From  that  time  until  Mr.  Stier- 
inger's death,  I  saw  a  great  deal  of  him,  and  can  tes- 
tify to  the  great  services  which  he  has  rendered  the 
electrical  industry.  Mr.  Stieringer  was  brought  up 
in  the  gas  business,  and  immediately  before  leaving  , 
that  business  to  engage  in  electrical  work  was  one 
of  the  principal  experts  of  Mitchell  &  Vance,  who 
at  that  time  were  the  principal  manufacturers  of 
gas    fixtures    in    this    country. 

"Mr.  Stieringer's  work  in  the  electrical  field  was 
confined  largely  to  the  details  of  wiring  buildings 
and  to  the  perfection  of  fixtures  for  electrical  pur- 
poses. His  wide  experience  in  the  gas  business 
equipped  him  admirably  for  this  work.  He  was  the 
patentee  of  a  large  number  of  inventions,  designs 
of  which  are  in  daily  use,  without  probably  the 
user's  knowing  Mr.  Stieringer's  connection  with 
their  invention.  He  left  his  impress  broad  and 
deep'  upon  the  safe  and  proper  development  of  all 
matters  pertaining  to  intei;ior  wiring  and  illumina- 
tion. 

"In  his  later  years  Mr.  Stieringer  was  largely  in 
demand  as  an  expert  upon  the  lighting  of  large 
buildings  and  the  lighting  of  every  large  exposition 
held  in  this  country  since  the  first  Louisville  Ex- 
position of  1883.  Mr.  Stieringer  was  in  charge  of 
the  lighting  designing,  as  well  as  in  charge  of  its 
operation. 

"He  was  a  man  of  strong  friendships  and  nat- 
urally strong  dislikes.  His  constant  effort,  from 
my  earliest  acquaintance  with  him,  'was  in  the  per- 
fecting of  thoroughness  in  installation  work  and 
correct  engineering. 

"As  early  as  1882  Mr.  Stieringer  and  myself  had 
charge  of  the  lighting  of  the  Canadian  Government 
buildings  at  Ottawa,  and  in  the  following  year  we 
were  associated  together  on  the  exposition  plants 
at  Louisville,  Ky.,  Cincinnati,  St.  Louis  and  in  the 
exposition  at  New  Orleans.  In  these  matters  I  had 
charge  of  the  installation  and  operation  of  the  en- 
gines and  dynamos  and  Mr.  Stieringer  had  all  other 
matters. 

"I  can  testify  to  a  deep  sense  of  personal  loss 
in    his   death." 


Electric-railway  Taxation  in  Indiana. 

The  representatives  of  the  34  interurban  traction 
companies  appeared  before  the  Indiana  Tax  Board 
last  week,  and,  with  one  exception,  argued  against 
any  increase  of  taxation  on  the  property  they  repre- 
sented. Only  one  company  was  found  to  be  in  the 
hands  of  a  receiver,  and  a  reduction  from  the  $4,000 
a  mile  assessment  was  asked.  The  company  is  the 
Lake  City  of  Michigan  City.  President  McCulloch 
rather  surprised  the  members  of  the  board  by  saying 
that  his  company  would  not  object  to  an  increase 
in  its  assessment  of  between  $250,000  and  $300,000. 
He  asserted  that  the  main  line  of  the  Union  Trac- 
tion Company  was  the  best  paying  interurban  prop- 
erty in  the  state,  and  he  was  willing  to  concede  an 
increase  of  $2, ceo  a  mile  on  the  130  miles  of  track. 
Last  year  the  company  paid  on  an  assessment  of  $13,- 
oco  per  mile.  Its  total  assessment  was  $2,097,730. 
Mr.  McCulloch  said  new  lines  should  not  be  ta.xed 
heavily,  but  no  objection  would  be  made  if  the  com- 
pany is  taxed  $60,000  on  all  its  lines. 
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National  Electrical  Contractors'  Con- 
vention in  Detroit. 

Tlie  National  Electrical  Contractors'  Association 
held  its  third  annual  convention  in  the  Light  Guard 
Armory,  Detroit,  last  week,  beginning  Tuesday,  July 
14th.  The  electrical  manufacturers  and  supply  cleal- 
ers  installed  an  exhibition  of  apparatus  which  was 
practically  in  place  on  Monday.  Detroit,  with  its 
beautiful  natural  parks  and  delightful  trolley  and 
boat  trips,  afforded  an  ideal  convention  city,  and  13 
states  were  represented  by  the  electrical  workers. 
The  total  attendance  of  contractors,  supply  men  and 
visitors  was  about  47s,  and  there  were  nearly  100 
exhibits  in  the  convention. 

Much  praise  is  due  the  Detroit  committee  of  the 
Michigan  association,  which  did  everything  in  its 
power  to  give  the  visitors  a  good  time  and  make 
the  convention  the  success  that  it  was.  Mr.  E.  Mc- 
Cleary  of  the  executive  committee  and  F.  J.  Miner 
of  the  exhibits  committee  are  especially  to  be  con- 
gratulated for  the  success 
resulting  from  their  untiring 
efiforts. 

The  exhibition  was  per- 
haps the  most  brilliant  and 
entertaining  display  ever 
given  in  Detroit,  which  is 
noted  for  its  conventions. 
Over  10,000  electric  lamps  of 
different  colors  illuminated 
the  interior  of  the  hall.  The 
Elblight  Company  furnished 
the  interior  lamp  decorations, 
with  an  artistic  festooning 
of  the  passageways  between 
the  booths  with  the  flexible 
lighting  cables.  This  com- 
pany, in  addition  to  its  own  display,  also  festooned 
the  outside  of  the  armory  with  its  cabled  lights. 
A  waving  flag  of  Elblights  was  hung  across  Larnard 
-Street  and  was  the  first  flag  light  of  that  character 
seen    in    Detroit. 

The  convention  was  opened  by  a  public  session,  at 
which    Mayor    Maybury    welcomed    the    visitors    in 
a    happy    manner    and    which    was    responded   to    by 
the   president   of   the  association,   Charles   L.  Eidlitz 
of    New    York.     The    association    immediately    went 
into  executive  session,  and  the  affairs  of  the  organ- 
ization  occupied    the   members   for  the   most   of  the 
time  on  Wednesday  and  Thursday.     The  labor  ques- 
tion occupied  most  of  the  attention  of  the  delegates 
and  there  was  a  national  board  appointed  to  provide 
for  possible  labor  difficulties. 
The  following-named  officers  were  elected : 
President— E.  McCIeary,  Detroit,  Mich. 
First     vice-president — W,    J.     Grey,     Minneapolis, 
Minn. 

Second  vice-president — W.  C.  Mclntire,  Philadel- 
phia, Pa. 

Third  vice-president — J.  P.  Coghlin,  Worcester, 
Mass. 

Secretary — W.   H.   Morton,  Utica,   N.  Y. 
Treasurer — John  R.   Galloway,  Washington,  D.  C. 
Sergeant-at-arms — J.    C.    Sterns,    Buffalo,    N.    Y. 
Directors— J.   R.   Strong,   New   York,   N.    Y. ;   M. 
L.  Barnes,  Troy.   N.  Y.;  H.  A.  Loeb,   Philadelphia, 
Pa.;    F.    B.    Adams,    St.   Louis,   Mo.;    F.   J.    Miner, 
Detroit,   Mich. ;   H.  K.   McCay,   Baltimore,  Md. ;   E. 
C.    Graham,    Washington,    D.    C. ;    G.    M.    Sanborn, 
Indianapolis,  Ind. ;  E.  M.  Lawton,  Cincinnati,  Ohio  ; 
Arthur    Frantzen,    Chicago,    111. 

The  next  convention  will  be  held  at  St.  Louis, 
Mo.,  September  12  to  17,  1904,  and  Denver  is  sched- 
uled for  the  year  after. 

The  business  meetings  of  the  association  being 
over  on  Friday,  July  17th,  the  members  took  one  of 
the  fine  river  steamers  to  the  famed  "Flats'  and 
enjoyed  a  banquet  at  the  Oakland  Hotel. 

One  of  the  amusing  features  was  the  welcoming 
of  the  eastern  delegation  by  the  guests  who  had  al- 
ready arrived.  They  came  in  on  the  Buffalo  boat 
at  eight  o'clock  Tuesday  morning  and  were  met  with 
a  band,  a  dump  cart,  water  wagon  and  donkey  cart. 
The  president  was  placed  in  the  donkey  cart  and 
others  on  the  water  wagon  and  the  procession  pro- 
ceeded to  the  various  hotels  headed  by  the  band 
playing   a   funeral   march. 

Ernest  McCIeary,  the  new  president  of  the  Na- 
tional Electrical  Contractors'  Association,  is  a  mem- 
ber of  the  firm  of  McCIeary  &  Colquitt  of  Detroit, 
and  is  a  valued  and  popular  member  of  the  asso- 
ciation. He  has  been  a  state  director  for  Michigan. 
He  not  only  possesses  a  thorough  technical  training, 
but  has  a  knowledge  of  law  that  has  been  of  much 
value  in  all  sessions  of  the  directors  of  the  asso- 
ciation. He  has  been  actively  interested  in  the  na- 
tional bodv  since  its  organization,  and  was  early 
recognized  as  a  leader  among  its  members.  It  was 
largely  through  his  efforts  that  the  large  exhibition 
of  electrical  apparatus  was  held  in  connection  with 
the   Detroit   convention. 

Convention  Notes. 

The  A.  S.  Doxsee  Electrical  Company,  St.  Louis, 
appeared  in  the  person  of  A.   S.  Doxsee. 

Major  Edwards  of  the  Western  Electric  Company 
came  on  from  New  York  with  the  eastern  contin- 
gent. 

E.  L.  Draffen,  western  manager  of  the  Gould 
Storage  Battery  Company,  usually  attends  all  elec- 
trical  conventions   in   the  interests   of  his  company, 


and  this  was  no  exception.     But  Mr.  Draffen  made 
no   exhibit. 

R.  H.  Bouslog,  of  the  Peru  Electric  Manufac- 
turing Company,  with  the  Chicago  agent,  George  S. 
Searing,  talked  porcelain  like  the  experts  that  they 
are. 

Assistant  Secretary  and  Treasurer  J.  B.  Esta- 
brook  found  time  to  drop  in  at  the  convention  in 
the  interests  of  the  Colonial  Electric  Company,  Ra- 
venna,   Ohio. 

New  Kensington,  Pa.,  appeared  in  the  person  of 
Charles  A.  Flack  of  the  American  Conduit  Manu- 
facturing Company.  Mr.  Flack  showed  some  inter- 
esting  samples    in   his   line   of   goods. 

Albert  H.  Cross,  representing  the  Gamewell  Fire 
Alarin  and  Telegraph  Company,  made  an  exhibit 
at  the  convention  hall  in  Detroit.  Mr.  Cross  is 
eastern  manager  for  the  Gamewell  company,  but 
he  seized  this  opportunity  to  mingle  with  the  west- 
ern  people. 

F.  H,  Frazee  of  W.  A.  Hill  &  Co.,  Detroit,  pre- 
sented to  the  convention  samples  of  his  "new  idea" 
soldering  paste.  The  "new  idea"  soldering  paste  is 
prepared  according  to  the  formula  of  an  expert 
chemist ;  and  it  is  non-corrosive,  convenient  to 
carry,  and  is  put  up  in  white-metal  collapsible  tubes. 

Among  the  arrivals  on  Wednesday  was  President 
McGill  of  the  Crescent  Company,  Chicago.  Mr. 
McGill,  as  usual,  was  energetically  pushing  "Cres- 
cent" specialties,  among  which  is  the  well-known 
Crescent  soldering  compound.  The  Crescent  spool 
was  also  largely  used  throughout  the  exposition  for 
taking  up  the   slack  in  lamp   cord. 

F.  Bissell  &  Co.  of  Toledo  appeared  in  the  person 
of  President  Bissell,  and  made  an  interesting  ex- 
hibit in  the  hall.  The  Bissell  company  during  the 
last  year  has  forged  ahead  to  a  remarkable  degree. 
The  supply  house  which  is  now  occupied  by  the 
company  in  Toledo  is  one  of  the  finest  in  the 
Middle  West,  and  bears  evidence  of  the  great  suc- 
cess  of  the   company.  -  - 

F.  S.  Bigler  of  the  Michigan  Bolt  and  Nut  Works 
was  constantly  in  attendance,  and  made  a  varied 
display  of  electrical-construction  material.  This  in- 
stitution has  during  the  last  year  been  actively  push- 
ing its  goods  among  the  electrical  people,  and  par- 
ticularly the  telephone  branch  of  the  business,  with 
much  success.  Mr.  Bigler  was  indefatigable  in  his 
efforts   to  make  an   interesting  exhibit. 

Among  the  late  arrivals  were  Western  Manager 
Jaines  Wolff  of  the  New  York  Insulated  Wire 
Company  and  Western  Manager  Edward  Jenkins  of 
the  H.  T.  Paiste  Coinpany.  Neither  Mr.  Wolff 
nor  Mr.  Jenkins  made  any  exhibit  for  their  re- 
spective companies,  but  they  were  both  nevertheless 
warmly  welcomed,  and  attended  the  banquet  at 
the  Oakland   Hotel   on   Friday  evening. 

President  Miller  of  the  Miller  Anchor  -Manufac- 
turing Company  of  Norwalk,  Ohio,  was  on  hand 
daily  and  presented  an  interesting  exhibit  of  the 
Miller  anchor  in  the  convention  hall.  This  spe- 
cialty has  found  great  favor  in  the  telephone  field, 
and  it  is  rumored  that  before  long  Mr.  Miller  will 
be  compelled  to  extend  his  factory  facilities.  The 
Miller  anchor  is  a  novel  device,  and  is  worthy  of 
the  attention  of  any  construction  men  interested  in 
the  erection  of  poles  or  any  sort  of  guying. 

Alexander  Henderson  of  the  conduit  department 
of  the  Sprague  Electric  Company  displayed  his 
usual  enterprise  and  taste  in  making  his  display  in 
his  booth  at  the  Exposition  Building.  Mr.  Hen- 
derson showed  a  great  variety  of  applications  of 
the  Sprague  flexible  metallic  conduit.  This  con- 
duit, as  is  well  known,  is  manufactured  under  the 
Greenfield  patent,  and  possesses  features  of  special 
value  under  conditions  which  would  make  it  diffi- 
cult, if  not  impossible,  to  install  the  ordinary  con- 
duit  system. 

George  S.  Searing  of  the  Peru  Electric  Manu- 
facturing Company  won  much  praise  for  his  enter- 
prise and  energy  in  getting  his  souvenir  to  the 
banquet  at  the  Oakland  Hotel.  Through  an  acci- 
dent Mr.  Searing  was  prevented  from  reaching  the 
boat  in  time,  and  he  had  to  go  by  trolley  to  the 
Oakland  Hotel,  which  is  many  miles  from  Detroit. 
Mr.  Searing,  however,  reached  the  banquet  in  time 
to  distribute  a  handsome  Peru  souvenir.  This  little 
gift  consisted  of  a  miniature  insulator  entwined 
with   the   national   colors. 

Pass  &  Seymour's  exhibit,  under  the  skillful  han- 
dling of  Secretary  and  General  Manager  B.  E. 
Salisbury,  Western  Manager  John  W.  Brooks  and 
Eastern  Manager  W.  B.  Hall  of  New  York,  was 
constantly  the  center  of  a  crowd  of  people  inter- 
ested in  the  inspection  of  the  most  modern  practice 
in  the  line  of  porcelain  manufacture.  The  booth 
was  tastefully  decorated  and  there  were  presented 
various  lines  of  Pass  &  Seymour  sockets  and  knife 
switches.  There  was  also  displayed  a  general  line 
of  electric-lighting  material.  On  Thursday  the  ex- 
hibit was  inore  than  usually  crowded,  in  acceptance 
of  Pass  &  Seymour's  invitation  to  the  visiting  dele- 
gates to  receive  a  handsome  souvenir  which  they 
had  planned  to  present  to  all  the  friends  of  the 
company.     Incidentally,  it   may  be  said  that  anyone 


desiring  one  of  these  souvenirs  may  secure  it  by 
application  at  any  of  the  company's  various  selling 
points  throughout  the  United   States. 

The  exhibit  at  the  convention  hall,  during  the 
convention,  of  the  Browning  Manufacturing  Com- 
pany of  Milwaukee  was  looked  after  carefully  by 
Sales  Manager  S.  A.  Bean.  Mr.  Bean  came  on 
from  Milwaukee  before  the  convention  and  secured 
for  his  company  one  of  the  best  locations  in  the 
convention  hall.  The  Browning  display  consisted 
of  a  line  of  direct-current  power  motors  and  gen- 
erators, ranging  from  one-quarter  to  20  horsepower. 
There  was  also  shown  an  18-inch  ventilating  fan,  a 
polishing  lathe  and  five-horsepower,  iio-volt  motor 
in  operation.  Incidentally  it  may  be  said  that  Mr. 
Bean  joined  the  Browning  forces  about  two  months 
ago.  Previous  to  that  time  he  managed  the  busi- 
ness of  the  Mechanical  Appliance  Company  of  Mil- 
waukee. 

An  elaborate  display  was  made  in  a  double  booth 
by  the  Crouse-Hinds  Electric  Coitipany  of  Syracuse, 
N.  Y.  In  approaching  from  the  main  aisle,  the 
display  of  -lights  in  this  booth  presented  a  very 
artistic  appearance  and  was  made  up  of  a  large 
board  and  wreath  representing  the  Crouse-Hinds 
trademark  in  colored  lights.  The  decorations  were 
all  made  with  the  "Norbitt"  decorative  socket,  and 
both  booths  were  festooned  with  "colored  wreaths 
and  smilax.  In  the  booths  were  displayed  the  en- 
lire  Norbitt  line  of  sockets  and  rosettes,  together 
with  a  fine  display  of  switchboards,  switches,  panel 
boards,  cabinets  and  electric  headlights  of  this  firm's 
manufacture.  The  booth  railings  were  made  in  the 
form  of  switchboard  legs,  and  mounted  upon  these 
were  the  oak  railings  proper  and  moldings  on  which 
were  displayed,  illuminated,  the  Norbitt  line  of 
sockets.  Hall  decorations,  consisting  of  about  1,100 
lights  in  Norbitt  temporary  sockets,  were  also  do- 
nated and  put  up  by  the  Crouse-Hinds  Electric 
Company.  The  exhibit  of  panel  boards  and  switch- 
boards of  this  company  was  particularly  interesting. 
Among  these  panels  was  one  of  the  new  distributing 
boards  for  The  Rookery  Building,  Chicago,  a  large 
installation  has  just  been  sold  for  this  building 
by  Western  Manager  Skeel  of  the  Crouse-Hinds 
company.  It  is  designed  for  an  office  building,  and 
so  arranged  that  it  is  possible  to  place  any  room  or 
number  of  rooms  on  a  meter.  The  signs — "Crouse- 
Hinds  Electric  Company"  and  the  word  "Norbitt" 
were  furnished  by  the  Norden-Bittner  Company  of 
New  York,  and  they  consisted  of  a  square-base 
monogram  on  which  it  is  possible  to  make  any  let- 
ter in  the  alphabet  or  any  numeral.  There  were 
also  four  aquariums,  with  gold  fish,  showing  the 
Norbitt  temporary  socket  under  water.  The  Crouse- 
Hinds  new  arc  headlights  came  in,  too,  for  a  good 
share  of  attention.  The  Crouse-Hinds  company  was 
represented  by  Western  Manager  Skeel  of  Chicago, 
Eastern  Manager  Hawkins  of  New  York,  Mr.  Hills 
and  Mr.  Snyder  of  Syracuse,  and  Mr.  Norden  of 
New    York. 


Evansville  Telephone  Situation. 

The  telephone  situation  at  Evansville,  Ind.,  becomes 
more  interesting  as  the  entanglement  becomes  more 
complicated.  At  a  meeting  of  the  Business  Men's 
Association  last  week,  in  discussing  a  resolution  to 
indorse  the  municipal  telephone  company,  some  very 
warm  speeches  were  made.  Those  opposing  the  res- 
olution said  they  were  opposed  to  the  city  going 
into  semi-ownership  and  operation  of  a  telephone 
.system,  out  of  the  earnings  of  which  so  much  de- 
pended, in  competition  with  a  powerful  private  com- 
pany. They  favored  one  system,  and  one  only,  and 
that  to  be  the  best  in  rates  and  service  and  com- 
pensation for  the  franchise  that  an  exclusive  fran- 
chise will  bring.  They  declared  that  in  order  to 
get  the  full  value  in  letting  an  exclusive  franchise,  it 
is  necessary  to  "quiet  the  title,"  that  is,  defeat  the 
claim  of  the  Cumberland  Telephone  Company  to  a 
permanent  or  any  other  franchise — clear  the  field  first, 
in  order  to  get  the  highest  value  out  of  the 
franchise.  "We  are  not  in  any  sense  opposed  to 
a  municipal  telephone  plan,  if  it  is  assured  a  mo- 
nopoly," said  Major  Rosencranz.  "We  indorse  the 
municipal  telephone  plan  only  upon  the  condition 
of  its  having  a  monopoly,  and  thus  avoid  a  dual 
service."  It  was  urged  that  it  was  far  more  im- 
perative to  clear  up  the  entanglement  and  quiet  the 
title  to  the  streets  than  to  indorse  the  scheme  which 
the  courts  may  declare  to  be  illegal  and  beyond 
the  power  of  a  city  to  promote.  There  are  now  two 
suits  pending,  one  in  the  United  States  District 
Court,  brought  by  the  Cumberland  Telephone  Com- 
pany to  enjoin  the  city  from  ousting  it  from  the 
streets,  and  the  other  by  Judge  Richardson,  to  re- 
strain the  city  from  taking  stock  in  the  municipal 
company  or  in  any  way  acting  in  conjunction  with 
the  directors  of  the  new  company  in  letting  the 
contract  to  erect  the  new  plant.  In  all  probability 
the  matter  will  be  held  up  for  some  time  by  costly 
litigation  that  will  be  carried  to  the  higher  courts. 
The  resolution  favoring  the  municipal  scheme  was, 
however,  passed  with  but  one  dissenting  vote. 
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Fuller  "Cornish  Cycle"  Engine. 

An  engine  that  will  operate  satisfaetorily  and 
noiselessly  at  high  speeds  has  been  the  objective 
aim  of  many  designers.  The  introdnction  of  the 
single-acting  type  of  engine  for  high-speed  work  has 
eliminated  some  of  the  difficnlties,  bnt  has.  on  the 
other  hand,  introdnccd  new  difficnlties  of  another 
kind.  The  "Cornish  cycle"  engine,  herewith  ilhis- 
trated  (Fig.  il,  manufactured  by  the  Fuller  Com- 
pany. Detroit.  JMich.,  combines,  it  is  said,  the  ad- 
vantages of  both  single  and  double-acting  types 
without   their  disadvantages. 

The  engine  is  set  vertically,  and  has  the  usual 
cylinders,  piston  rod,  cross-heads,  guides,  etc.  (see 
Figs.  2  to  4^.  of  the  double-acting  type,  all  enclosed 
and  arranged  for  splash  lubrication.  The  frame  is 
furnished    with    large    doors    in    crank    case    at    both 


practically    noiselessly    and    successfully     until     the 
brasses  are  conipletely  worn  through. 

All  engines  have  two  cylinders,  the  cranks  being 
180°  apart,  which  fact,  together  with  the  care  taken 
in  assembling  and  balancing,  eliminates  the  vibration 
usual    in    small    engines. 


Some    Facts  About  Meters   and    Trans- 
formers. 

It  is  well  known  to  managers  that  the  poor  finan- 
cial condition  of  some  lighting  and  power  companies 
is  often  due  to  the  excessive  losses  arising  from  the 
use  of  old  types 'of  meters  and  transformers.  Some 
meters  run  slow,  after  being  in  use  for  some  lime, 
on  account  of  increased  friction  in  the  moving  parts, 
which   can    usually   be  traced   to   heavy   moving   ele- 
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of  approximately  3.8  cents  per  kilowatt-hour  gen- 
erated, or  12.15  cents  per  kilowatt-hour  sold,  leaving 
an  average  profit  per  kilowatt-hour  sold  of  5.82  cents. 
.  It  was  decided  to  substitute  a  few  large  trans- 
formers having  the  same  aggregate  capacity  as  the 
353  smaller  ones,  and  to  use  short  secondary  dis- 
ti^ibuting  systems.  By  this  means  current  was  fur- 
nished to  a  greater  number  of  customers,  and  the 
core  loss  in  the  transformers  was  reduced  by  22,500 
watts.  In  other  words,  the  capacity  of  the  gen- 
erating station  was  increased  bv  an  amount  equal 
to  the  installation  of  a  22%-kilowatt  generator  with- 
out any  additional  expense  whatever  for  generating 
plant. 

The  old  meters  were  replaced  by  the  new  round- 
pattern  wattmeters  during  the  months  of  April,  May 
and  June,  1900.  A  test  of  the  new  meters  and  trans- 
formers was  made  in  July,  1900,  to  compare  with 
the  test  made  on  old  meters  and  transformers  in 
July,  1899.     The  following  is  the  result: 

July,  1899.      July,  igoo. 

Kilowatl-hours  generated 22,376  19,015 

KilOwatt-hours  sold .-. 5,888  8,589 

In  July,  1900,  a,  24-hour  service  was  furnished  in 
place  of  the  T2-hour  service  of  the  previous  year, 
but,  notwithstanding  this  and  the  fact  that  additional 
customers  had  been  secured  during  the  year,  the 
station  output  decreased  for  July  by  3,361  hours. 
With  the  new  meters  and  transformers  the  company 
gave.  24-hour  service  during  July,  1900,  with  a  gen- 
erated amount  of  3,361  kilowatt-hours  (15  per  cent, 
less  than  with  the  old  meters  and  transformers),  and 
at    the   same    time    received    payment    on   2,701    kilo- 


Fig.  I,    Engine  Coupled  to  Dynamo, 


back  and  front,  permitting  of  quite  as  easy  access 
to  all  parts  as  in  the  ordinary  open  type. 

The  crank  shaft  (Fig.  51  is  of  a  single  forging 
of  open-hearth  steel,  drawn  from  a  solid  billet,  con- 
taining the  proper  amount  of  carbon  to  give  ex- 
ceptional strength,  and  having  large  wearing  sur- 
faces on  crank  pins  and  main  journals.  Connecting 
rods  are  drawn  solid  forgings  from  open-hearth  steel 
billets,  no  welding  in  any  of  their  parts.  Each  en- 
gine is  provided  with  screwed  throttle  valve,  exhaust 
flange  lubricator,  drip  cocks,  and  necessary  drop- 
forged,    case-hardened    wrenches. 

The  operation  of  the  steam  on  the  piston  is  the 
so-called  "Cornish  cycle."  The  high-pressure  steam 
is  admitted  to  the  top  of  the  cylinder  only,  the  valve 
cutting  off.  as  usual,  in  proportion  to  the  load,  and 
permitting  the  steam  to  expand  to  the  full  length 
of  the  stroke.    The  valve  is  then  moved  to  a  position 


FIG.    2        VfLLER    ENGINE. — CONNECTING    ROD.    PISTON 
FtOD    AND   CROSS-HEAD. 

to  establish  equilibrium  of  pressure  between  both 
ends  of  the  cj'linder,  and  closes  at  the  proper  point 
on  the  up  stroke  of  the  piston  to  prevent  any  tend- 
ency- of  the  piston  rod  leaving  the  crank  pin.  On 
the  down  stroke  the  steam  in  the  lower  part  of  the 
cylinder  is  exhausted  either  to  the  atmosphere  or 
to  a  condenser,  where  the  vacuum  formed  under 
the  piston  removes  the  back  pressure.  The  piston 
is,  therefore,  at  all  times,  whether  working  condens- 
ing or  non-condensing,  exerting  downward  pressure, 
thus  eliminating  "knock"  and  enabling  the  engine 
to   run   practically  noiselessly  at    high   speed. 

On  account  of  the  very  low  pressure  on  the  lower 
side  of  the  cylinder,  the  stuffing  box  of  the  piston 
rod  is  quite  slack  and  free  from  friction.  Owing 
to  the  absence  of  "knock"  the  bearings  and  brasses 
wear  a  much  longer  time,  never  requiring  taking 
up  or  adjusting  and  permitting  the  engine  to  work 


Fir.  3.    Assembled  Piston 
Rod  and  Cross-head. 

FULLER    "CORNISH    CYCLE"    ENGINE. 

ments,  rough  commutators,  and  very  often  to  the 
dust,  which,  sifting  through  poorly  sealed  cases, 
lodges  in  the  movements.  The  source  of  these  losses 
has  been  recognized  and  has  resulted  in  many  cases 
in  the  old  apparatus  being  replaced  by  that  of  mod- 
ern characteristics.  This  article  reviews  the  expe- 
rience of  a  station  which  has  made  such  a  change. 

The  central  station  referred  to  is  operated  by 
steam  power,  furnishing  current  for  lighting  resi- 
dences and  business  places,  principally  the  former. 
During  the  year  1899  the  plant  was  operated  during 
the  night  hours  only,  and  there  were  in  service  on 
its  circuits  353  transformers  and  406  meters,  all  of 
old  types.     The  customers  were  metered. 

Being  satisfied  that  the  distributing  system  was 
very  inefificient.  the  superintendent  decided  to  demon- 
strate this  to  the  management.  There  being  no  pri- 
mary wattmeters  on  the  switchboard  for  measuring 
the  total  output  of  the  station,  no  comparison  could 
be  made  with  the  amount  of  current  paid  for,  and 
he  was  compelled  to  arrive  at  this  comparison  by 
a  different  method.  He  purchased  a  lo-ampere,  100- 
volt  Westinghouse  round-pattern  wattmeter,  which 
was  installed  in  a  residence  in  series  with  a  five- 
ampere  meter  of  the  type  then  commonly  in  use  on 
the  circuits.  Before  making  the  test  the  old-type 
meter  was  completely  overhauled  and  cleaned.  At 
the  end  of  10  days  the  old  meter  indicated  a  con- 
sumption of  24  kilowatt-hours,  and  the  Westinghouse 
wattmeter  29.1  kilowatt-hours,  a  difference  of  5.1 
kilowatt-hours,  or  21.25  pcr  cent.  This,  at  the  av- 
erage rate  charged  for  current  at  the  time,  resulted 
in  a  loss  of  9.16  cents  per  night  on  this  customer. 
It  should  be  noted  that  the  old  meter  had  the  ad- 
vantage of  being  larger  and  had  been  thoroughly 
cleaned  just  before  the  test  was  made.  The  above 
test  resulted  in  the  purchase  and  installation  of 
Westinghouse  primary  wattmeters.  During  the  year 
1899,  when  the  old  meters  and  transformers  were 
in   use,  the  station  output  was  as  follows : 

Whole 

January.  July.  Year, 

Kilowatt-hours  generated 36,483  22,376  379,112 

Kilowatt-hours  sold 13.945  5.888  118.992 

Per  cent,  sold 36.8  26.3  31.4 

Kilowatt-hours  generated  for  one  kilo- 
watt-hour sold 2,5  3.89  3.19 

The  above  indicates  that  for  the  year  1899  3.09 
kilowatt-hours  were  generated  for  every  kilowatt- 
hour  paid  for,  or,  in  other  words,  only  31.4  per  cent, 
of  the  generated  current  was  paid  for,  the  remainder 
being  lost  by  the  old  transformers  and  inaccurate 
meters.  A  revenue  of  $21,375  was  received  for  the 
118,992  kilowatt-hours  sold  during  this  year,  making 
an  average  price  of. 17.97  cents  per  kilowatt-hour. 

The  operating  expenses  of  the  generating  station 
during  the  same  year,  including  all  labor  and  mate- 
rial, interest  on  bonds,  taxes,  cost  of  collections,  in- 
surance, free  lamp  renewals,  advertising  and  general 
expenses,   were   $14,406.25,   making  an   average   cost 


Fig.  4.    ConstructioD 
of  Piston. 


Fig.  5.     Interior  View 


watt-hours,  or  46  per  cent.,  more  than  with  the  old 
meters  and  transformers  with  a  12-hour  service. 
This  resulted  in  a  decreased  cost  in  coal  for  the 
month  of  $53.77,  with  an  increased  revenue  of 
$465.19,   or  a  net  gain   for  the  month  of  $518.96. 

Below  is  given  a  comparative  statement  of  the 
results  obtained    for   the  years    1899  and    1901 : 

1899.  1901. 

Total  kilowatt-hours  generated 379,ir2        650,570 

Total  kilowatt-hours  sold 118,992        427,567 

Kilowatt-hours  generated  to  one  kilowatt-hour 

sold 3-19  1.52 

Per  cent,  of  generated  current  sold 31.6  65.7 

Total  cost  of  current  geuerated   Si4,406        §27,610 

Cost  per  kilowatt-lioiir  generated 3.8c  4.24c 

Cost  per  kilowatt-hour  sold 12.15c  6.49c 

Received  for  current  generated §21,375        $58,534 

Number  of  customers 406  803 

Average  price  received  per  kilowatt-hour 17.970  I3.6gc 

Average  profit  received  per  kilowatt-hour 5.82c  7.20c 

The  increased  cost  per  kilowatt-hour  for  gen- 
erating current  in  1901  was  due  to  an  increase  in 
the  cost  of  coal  and  supplies. 

Customers  were  pleased  with  the  reduced  price 
and  the  accuracy  of  the  meters,  and  their  number 
increased  from  406  in  1899  to  803  in  1901.  This 
additional  business  necessitated  an  increase  in  gen- 
erating capacity  from  275  kilowatts  to  400  kilowatts. 

In  1902  (23  months  after  installation)  50  of  the 
new  wattmeters  were  tested  to  ascertain  their  ac- 
curacy. Out  of  the  50  meters  tested  it  was  found 
that  49  had  not  deviated  from  the  original  calibra- 
tion, that  is,  two  per  cent,  plus  or  minus  from  two 
per  cent,  of  full  load  to  50  per  cent,  overload.  The 
other  meter  was  found  to  run  four  per  cent.  fast. 
All  ineters  operated  on  the  baby  filament  of  Hylo 
lamps,  and  none  of  them  crept. 

It  is  a  curious  fact  that  in  purchasing  boilers, 
steam  engine  and  dynamos,  great  weight  is  laid  on 
the  matter  of  efficiency  (which  cannot  vary  but  a 
few  per  cent,  in  the  most  efficient  and  ineflicient 
dynamos),  nevertheless,  meters  and  transformers  are 
purchased  almost  entirely  on  price,  without  regard 
to    their   efficiency. 

Receivers  for  the  Washington,  Balti- 
more and  Annapolis  Railway. 

James  Christy.  Jr.,  of  Cleveland  and  an  at- 
torney named  Williams  of  Baltimore  have  been  ap- 
pointed receivers  for  the  Washington,  Baltimore 
and  Annapolis  Railway  Company,  which  is  largely 
owned  by  Cleveland  people.  The  underwriters 
failed  to  respond  to  a  call  for  payinent  a  month 
or  more  ago,  and,  as  a  result,  work  was  stopped 
and  all  contracts  cancelled.  The  company's  inten- 
tions were  to  build  a  high-speed  road  from  Wash- 
ington to  Baltimore.  W.  H.  Lamprecht,  Otto 
Miller,  F.  N.  Wilcox,  F.  T.  Pomeroy,  James  Christy, 
Jr.,  and  Will  Christy  of  Cleveland,  and  .W.  I.. 
Marbury  of  Baltimore  are  the  directors  of  the  com- 
pany. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Telephone   News  from   the    Northwest. 

The  Coiisolidaled  Telephone  and  Telegraph  Com- 
pany has  arranged  with  the  People's  Telephone 
Company  of  Superior,  Wis.,  to  give  Superior  a  direct 
wire  to  the  Twin  Cities.  Hitherto,  the  main  wire 
has  passed  through  DuUith,  where  the  demands  of 
the  service  from  Duluth  have  been  such  that  the 
wire  was  often  interfered  with  and  the  Superior 
service   cut   out. 

The  engineers  for  the  new  telephone  company  at 
Austin,  Minn.,  plan  a  system  to  care  for  900  sub- 
scribers. 

The  Mutual  Telephone  Company  of  Windom, 
Minn.,  expects  to  be  ready  for  business  and  con- 
nected by  long-distance  wire  with  the  Twin  Cities 
by  August   1st. 

The  Northwestern  Telephone  Exchange  Company 
has  sustained  considerable  damage  by  recent  storms 
and  lightning  at  Stillwater,  Minn.  A  cable  line  was 
struck  by  lightning  and  split,  putting  all  the  instru- 
ments out  of  service.  The  wires  generally  were  left 
in   the   worst   shape  in  years. 

A  modern  telephone  exchange  is  to  be  installed 
for   New   Salem.   N.   D. 

The  Interurban  Telephone  Company  at  Alexandria, 
Minn.,  has  had  its  system  put  to  disadvantage  by 
storms  of  late.  Lightning  struck  the  wires  and 
over  one  hundred  instruments  were  put  out  of  service. 

A  new  exchange  at  Langford,  S.  D.,  has  been 
completed.  Long-distance  service  for  the  county  is 
soon    to   be   coinpleted. 

The  Mesaba  Telephone  Company  has  installed  a 
new  switchboard  for  its  office  at  Virginia,  Minn. 
The  system  has  been  greatly  improved  since  a  year 
ago. 

The  Dell  Rapids  (S.  D.)  Telephone  Company  is 
felling  $5, coo  worth  of  stock  and  will  construct  rural 
lines  to  operate  in  connection  with  the  local  system. 

The  New  Telephone  Company  of  Austin,  Minn., 
has  decided  to  increase  the  capacity  of  the  system 
which  the  company  is  about  to  install,  owing  to  the 
large   number   of   subscribers   secured. 

The  applicants  for  a  local  telephone  franchise  at 
Sioux  City,  Iowa,  have  been  before  the  council  for 
five  months  without  result.  Under  the  law  they 
can  secure  a  special  election  on  the  petition  of  25 
taxpayers   in  each   ward,   and   this  will   be  done. 

The  Board  of  Fire  Commissioners  of  St.  Paul  is 
likely  to  come  in  conflict  with  the  Twin  City  Tele- 
phone Company.  It  is  alleged  that  the  workmen 
of  the  telephone  company  have  infringed  upon  the 
space  devoted  to  the  fire  department  and  have  inter- 
rupted the  workings  of  the  fire  alarm.  The  board 
directed  the  president  to  look  into  the  trouble,  with 
instructions  to  take   action   in  the  matter. 

The  Bell  Telephone  Company  has  contracted  to 
put  in  a  fire-alarm  system  at  Sault  Ste.  Marie,  Can. 

A  new  farmers'  telephone  company  has  been 
formed  south  of  Parkersburg,  Iowa.  The  new  line 
will  connect  with  the  Cedar  Valley  company's  line 
at  Parkersburg. 

A  permit  has  been  granted  the  American  Tele- 
phone and  Telegraph  Company  to  run  its  line  into 
Northfield,  Minn. 

A  conduit  system  will  be  constructed  at  Lincoln, 
Neb.,  for  the  telephone  company  bv  the  General 
Engineering  Company.  Work  has  already  been 
started. 

The  Nebraska  Telephone  Company  has  appealed 
to  the  courts  for  a  franchise  at  Fremont,  having 
been    refused  one  by   the   City   Council. 

The  Iowa  Telephone  Company  will  shortly  erect 
a  building  at  Muscatine,  Iowa,  at  a  cost  of  about 
$6,000.  H.  W.  Zeidler,  architect,  has  prepared  the 
plans. 

The  North  Telephone  Cornpany  has  been  formed 
at  Sloan,  Iowa,  for  the  purpose  of  building  several 
rural    lines. 

The  Lone  Rock  Telephone  Company  has  incor- 
porated at  Algona,  Iowa,  with  E.  F.  Tuthill  as  presi- 
dent, and  L.  C.  Adams,  secretary. 

The  Iowa  Telephone  Company  has  purchased 
ground  at  Ottumwa  for  the  erection  of  a  new  build- 
ing. The  whole  downtown  system  will  also  be  com- 
pletely reconstructed. 

The  Johnson  County  Telephone  Company  will  put 
in  an  underground  system  at  Muscatine,  Iowa,  if 
the   council   will   grant   a   franchise. 

The  Crawford  County  Telephone  Company  has 
secured  the  new  exchange  at  Charter  Oak,  Iowa, 
and    will   build   a  system  of  lines  about   that   city. 

It  is  reported  that  J.  C.  Hubinger  of  Keokuk, 
Iowa,  has  secured  an  option  on  the  lines  and  busi- 
ness of  the  Union  Electric  Telephone  Company  at 
Davenport. 

The  Mutual  Telephone  Company  of  Des  Moines 
Iowa,  has  filed  a  mortgage  for  $36,000  for  the  pur- 
pose of  refunding  its  debts.  The  company  contem- 
plates turning  over  all  the  common  stock  to  the  city 
or  else  placing  it  in  the  hands  of  a  body  of  trustees 
to  be  voted  in  a  body  for  the  benefit  of  the  common 
stockholders. 

lire  New  Union  Telephone  Company  of  Daven- 
port, Iowa,  is  proposing  to  increase  its  capital  stock 
lo  $iso,oco.  Extensive  improvements  are  also  con- 
templated, including  the  building  of  a  line  to  St. 
Loui.s   and   one    to    Flyde   Park,   Chicago. 

The^  Wausaukee  Telephone  Company  has  built 
lines   into   Marinette,   Wis. 

The  Little  Wolf  River  telephone  exchange  at 
Fond  du  Lac,  Wis.,  has  been  purchased  by  the  Wis- 


consin Telephone  Company,  and  it  is  now  possible 
to  secure  connection  with  any  instrument  in  the 
city  from  either  line.  R. 


Ohio  Telephone  Notes. 

The  Jackson  Center  Telephone  Company,  Jackson 
Center,  has  increased  its  capital  stock  from  $12,000 
to  $25,000  for  the  purpose  of  making  some  improve- 
ments and  extensions.  The  company  now  has  four 
exchanges,  in  addition  to  the  main  exchange,  and 
has  35  toll-line  subscribers,  the  lines  being  made 
up  of  metallic  circuits,  in  all  12  miles.  The  officers 
of  the  company  are:  President,  W.  H.  Fledder- 
johann;  vice-president,  M.  E.  Noll;  secretary,  J.  B. 
Zehner;  treasurer,  C.  P.  Veit ;  general  manager, 
J.    B.    Zehner. 

The  Federal  Telephone  Company  has  received  the 
new  stock  certificates  in  which  the  value  of  the 
shares  are  $10  instead  of  $100,  as  in  the  old  ones, 
and  is  ready  to  deliver  them.  It  is  not  absolutely 
necessary  that  stockholders  secure  the  new  certifi- 
cates, however,  as  the  old  ones  will  be  honored 
as   worth  the  same  amount  as  the  new  ones. 

The  Williams-Abbott  Electric  Company  of  Cleve- 
land has  been  incorporated  under  the  laws  of  Dela- 
ware with  a  capital  stock  of  $150,000,  for  the  pur- 
pose of  manufacturing  telephones  and  supplies  and 
erecting  and  operating  telephone  plants. 

The  strike  of  the  workmen  on  the  Bell  telephone 
lines  at  Newark  has  been  settled  through  the  efforts 
cf  the  management  and  the  Building  Trades  Coun- 
cil.    The   men    went   back   to   work. 

The  Cincinnati  and  Suburban  Telephone  Company 
has  purchased  property  in  Covington,  Ky.,  adjoining 
the  Fourth  Street  Christian  Church,  and  it  is  stated 
that  the  dwelling  which  it  now  occupies  will  be 
torn  away  and  that  a  building  suitable  for  a 
telephone  exchange  will  be  erected.  The  ground 
floor  will  be  fitted  for  stores  and  the  upper  floors 
for    the    exchange    and    offices. 

The  Bell  Telephone  Company,  after  a  long  fight, 
has  secured  a  franchise  in  Bellefontaine,  and  it  is 
stated  that  work  will  be  begun  at  once  on  a  modern 
plant  and  system  for  that  place.  Citizens  there  pre- 
dict that  the  old  story  of  a  rate  war  will  be  re- 
peated. 

The  stockholders  of  the  Bucyrus  Telephone  Com- 
pany, Bucyrus,  have  elected  the  following-named 
directors :  E.  Blair,  Benjamin  Shearer,  Dr.  John 
A.  Chesney,  H.  S.  Blair,  W.  H.  Miller,  J.  L.  As- 
senheimer  and  J.  C.  F.  Hull.  E.  Blair  retired  as 
president,  and  Dr.  John  A.  Chesney  was  elected  to 
succeed  him.  E.  C.  Roehr  retired  as  director,  and 
i5  succeeded  by  W.  H.  Miller.  The  other  officers 
are:  Vice-president,  H.  S.  Blair;  secretary  and 
treasurer,   J.   C.   F.   Hull ;  manager,   A.  J.   Unger. 

The  Burton  Telephone  Company  will  build  a  line 
from    Middlefield    to    Mesopotamia. 

The  Old  Citizens'  National  Bank  of  Zanesville 
has  brought  suit  against  the  Federal  Telephone  Com- 
pany to  recover  $20,826  on  two  promissory  notes, 
which  were  given  in  November,  1901.  It  is  stated 
that  the  suit  cannot  come  to  trial  for  some  time 
yet,  and  before  it  does  the  affairs  of  the  company 
will  be  adjusted  and  this  debt  will  be  paid  with 
the    others. 

The  Home  Telephone  Company  of  Elyria  has 
purchased  a  building  on  West  Second  Street  for 
a  consideration  of  $7,500,  where  its  exchange  will 
be  moved  as  soon  as  it  can  obtain  possession.  A 
new  switchboard  of  the  multiple  type,  with  a  capac- 
ity of  2,oco  drops,  will  be  installed  and  other  im- 
provements   and   extensions   will    be   made. 

It  is  said  that  George  W.  Beers  of  Fort  Wayne, 
Ind.,  and  H.  B.  Gates  of  Indianapolis  are  continu- 
ing their  investigation  of  the  possibilities  of  an 
Independent  system  in  Cincinnati,  and  that  if  they 
find  that  conditions  are  favorable  they  will  proceed 
with  the  organization  of  a  coinpany  which  will  be 
backed  by  wealth}^  business  men  of  Cincinnati  and 
the  Indiana  towns  which  would  be  benefited  by  the 
new  system.  O.   M.   C. 


Indiana  Telephone  Items. 

The  returns  for  taxation  show  something  of  l:he 
progress  made  in  telephone  development  in  Ran- 
dolph County,  wdiich,  perhaps,  is  a  fair  illustration 
of  other  county  development.  The  Eastern  Indiana 
Telephone  Company,  with  headquarters  in  Win- 
chester, reports  96  miles  of  poles  and  287  miles 
cf  wire,  in  actual  use;  the  Ridgeville  Telephone 
Company  has  i6  miles  of  lines ;  the  Farmland 
Telephone  Company,  57  miles  of  poles  and  237  miles 
of  wire ;  the  Parker  Telephone  Company,  42  miles 
of  poles  and  225  miles  of  wire;  the  Union  City 
Telephone  Company,  13  iniles  of  poles  and  78  miles 
of  wire,  and  the  Central  Union  Telephone  Company, 
309  miles  of  wire,  while  other  companies  have  40 
to  50  miles  of  wire  or  more,  making  a  total  mileage 
in  the  county  of  at  least  i.cco  miles  of  wire,  against 
about   600   miles    reported    last   year. 

The  Delaware  and  Madison  County  Telephone 
Company  has  completed  a  direct  toll  line  connect- 
ing its  .systeiTis  in  Delaware  and  Madison  Countifes 
with  Marion,  touching  the  towns  of  Sunmiitville, 
Fairmount  and  Jonesboro.  The  central-battery  sys- 
tem   is    used    and    is   giving    excellent    satisfaction. 

The  Central  Union  Telephone  Company,  which 
recently  moved   its  general   offices   from   Chicago  to 


the  Majestic  Building,  Indianapolis,  has  obtained 
a  five-year  lease  on  the  Mcllwain-Richards  Build- 
ing in  West  Maryland  Street,  and  will  next  move 
Its  shops  and  supply  department  from  Chicago  to 
the    latter    building. 

During  the  recent  riot  and  the  excitement  follow- 
ing at  Evansville  the  long-distance  telephone  lines 
took  care  of  at  least  half  of  the  immense  amount 
of  matter  prepared  by  correspondents  of  the  news- 
papers at  Indianapolis,  Cincinnati  and  Louisville. 
The  long-distance  telephone  service  is  a  great  com- 
petitor to  the  telegraph  companies  for  quick  com- 
munication. 

The  Indiana  Home  Telephone  Company  has  been 
granted  a  franchise  to  string  its  wires  along  the 
highways    of    Harrison    County. 

The  Carthage  Telephone  Company  filed  articles 
of  incorporation  last  week.  The  capital  stock  is 
$10,000.  The  company  will  build  telephone  lines 
and  telephone  exchanges  in  Rush,  Henry,  Hancock 
and  Shelby  Counties.  The  principal  office  will  be 
in  Carthage.  Van  Hood  and  T.  W.  Cregor  are 
chief  officials.  p. 


Southern  Telephone  Developments. 

The  Southern  Bell  Telephone  and  Telegraph  Com- 
pany is  extending  its  lines  out  from  Elberton,  Ga., 
to  a  number  of  nearby  towns.  A  line  to  Abbeville, 
S.   C,   has   also   been   completed. 

The  Petersburg  (Va.)  Telephone  Company  is 
preparing    to    build    a    line    to    Manchester,    Va. 

The  Southern  Bell  Telephone  Company  has  be- 
gun the  work  of  improving  its  system  at  Waycross, 
Ga.,  and.  will   expend  about  $15,000. 

The  Asheville  (N.  C.)  Telephone  and  Telegraph 
Company,  with  an  authorized  capital  of  $300,000, 
has  been  chartered  by  C.  R.  Craig  and  others.  The 
company  will  have  both  preferred  and  common 
stock. 

A  statement  has  been  issued  showing  conclusively 
that  the  Asheville  (N.  C.)  Telephone  Company  has 
lost  heavily  for  several  years.  This  is  a  report  in 
the  fight  against  a  proposed  merger  with  the  South- 
ern Bell  Company,  and  is  said  to  mark  perhaps  the 
beginning  of  the  end  of  the  opposition  to  the 
merger.  L. 


Kellogg  Strike  Conditions  Ameliorating. 

The  strike  situation  at  the  factory  of  the  Kellogg 
Switchboard  and  Supply  Company  in  Chicago  is 
quieting  down..  The  strikers,  or  some  of  their 
sympathizers,  broke  many  of  the  lower  windows 
in  the  building  last  week  in  endeavoring  to  show 
their  resentment,  but  no  great  damage  was  done. 
The  Kellogg  company  has  the  indorsement  of  the 
Employers'  Association,  the  Illinois  Manufacturers' 
Association  and  the  Anti-Boycott  Association. 
About  700  people  are  now  employed  in  the  plant, 
the  average  number  under  normal  conditions  being 
1,000.  By  the  action  of  Judge  Holdom  in  issuing 
another  injunction  in  favor  of  the  company,  and 
restraining  the  teamsters  from  blockading  the 
streets  or  interfering  with  the  transportation  of 
goods  belonging  to  the  Kellogg  company,  it  is  now 
possible  to  get  raw  material  to  the  plant.  At  a 
meeting  of  the  Teamsters'  Union,  it  is  said,  a  reso- 
lution was  adopted  whereby  the  Chicago  Edison 
Company  was  to  be  requested  to  shut  off  the  power 
supplied  to  the  Kellogg  plant,  but  no  such  demands 
have  as  yet  been  made.  The  Cook  County  grand 
jury  has  been  instructed  by  Judge  Brown  to  in- 
vestigate the  strike  situation.  This  legal  procedure 
is  displeasing  to  the  strikers,  but  is  looked  upon 
by  the  Kellogg  people  as  an  advantage  for  the 
company. 


TELEPHONE  MEN. 


Alford  King  has  purchased  the  telephone  exchange 
at  Frazee,  Minn.,  from  C.  0.  Wheeler,  who  built 
the  line. 

Louis  Hall,  for  21  years  with  the  Michigan  Bell 
Telephone  Company,  has  resigned  as  superintendent 
of  construction  at  Detroit  to  go  into  other  business. 
James   Beamer   will   succeed  him. 

J.  E.  Fitzgerald,  for  12  years  night  manager  of 
the  North  American  Telegraph  Company  in  St.  Paul, 
has  resigned  to  become  manager  of  the  American 
Telephone  and  Telegraph  Company  in  St.  Paul. 

Lucius  W.  Miller  of  Red  Wing,  Minn.,  has  .se- 
cured a  position  with  the  Chicago  Telephone  Com- 
pany. Mr.  Miller  is  a  graduate  of  the  University 
of  Minnesota  in   the  electrical-engineering  course. 


The  trustees  of  the  stockholders  of  the  Citizens' 
Telephone  Company  of  Muskegon,  Mich.,  have  held 
their  annual  meeting.  The  fiscal  year  ended  July 
2d,  and  the  books  show  the  telephone  business  to 
be  in  a  prosperous  condition.  The  company  now 
has  over  1,050  telephones  in  use,  which  is  a  good 
increase  over  last  year.  A  board  of  directors  was 
elected,  consisting  of  Thomas  Hume,  Thomas  Mun- 
roe,  B.  D.  King,  L.  B.  Smith,  J.  G.  Emery,  Jr.,  and 
C.  H.  Hills  of  Muskegon,  and  E.  B.  Fisher  of 
Grand  Rapids.  The  board  will  hold  a  meeting 
within   a   few   days   and   elect   officers. 
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Electrical  Operation  of  Railroad  Shops.' 

Electrical  cqiiipnient  of  a  railroad  shop,  thongii 
an  accomplished  fact,  still  presents  many  chances 
of   improvement   to  the  thinking  man. 

The  desigtier  of  a  new  railroad  shop  at  the  pres- 
ent time,  in  arranging  for  the  generating  station 
and  power  transmission,  is  primarily  confronted  with 
the  problem  of  deciding  which  system  of  electrical 
power  distribution  to  use,  alternating  or  direct  cur- 
rent. Each  has  its  strong  advocates,  who  can  ad- 
vance numerous  points  in  favor  of  their  preferred 
system,  and  the  question  is  frequently  complicated 
by  local  conditions  to  an  extent  which  makes  a  de- 
cision extremely  difficult.  It  may  be  necessary  to 
combine  in  the  power  plant  for  the  shop  a  generat- 
ing station  for  furnishing  current  for  light  or  power 
to  other  company  property,  passenger  depots,  freight 
houses,  car-repair  plants  and  similar  uses,  which 
are  located  at  a  considerable  distance.  For  such 
purposes  alternating  current  is  recognized  as  being 
an  economic  necessity,  the  cost  of  copper  required 
to  transmit  the  energ>^  by  a  low-voltage,  direct-cur- 
rent system  being  practically  prohibitive.  In  an- 
other instaitce  the  converse  of  this  may  be  the  case; 
in  place  of  the  power  plant  being  required  to  trans- 
mit power  to  a  distance  or  furnish  current  for  uses 
other  than  shop  operation,  it  may  receive  its  power 
from  some  outside  source,  in  wdiicb  case  it  becomes 
merely  a  transforming  station  to  convert  the  current 
transmitted,  which,  it  may  be  assumed,  is  a  high- 
potential  alternating  current,  into  a  form  suitable 
for  distribution  around  the  shops.  In  either  case 
the  conditions  are  identical  in  one  respect;  alternat- 
ing current  is  necessarily  used  in  the  nower  plant ; 
and  in  both  cases  also  direct  cmrent  can  also  be 
Inrnishcd  for  shop  purposes  if  desired,  either  by 
the  use  of  rotary  transformers  or  motor-generators, 
or,  in  the  first  instance,  by  the  installation  of  direct- 
current  generators  for  shop  use  separate  from  those 
used  for  the  long-distance  transmission. 

On  the  other  hand,  no  long-distance  problems  may 
interfere  with  the  choice  of  a  system,  the  power 
plant  may  be  entirely  used  for  furnishing  energy 
to  a  group  of  shop  buildings  sufficiently  near  to- 
gether to  make  a  low  voltage  reasonably  economical, 
and  whichever  system  is  used  is  selected  solely  with 
icference  to  its  presumed  advantages  for  shop  driv- 
ing- 

The  above  instances  represent  the  effects  of  local 
conditions,  and  while  they  may  be  modified  in  the 
first  examples  by  the  proportion  of  the  total  power 
required  for  shop  or  outside  purposes,  there  are 
evidently  two  possible  general  conditions  to  consider : 
First,  where  it  is  necessary  that  alternating  current 
be  present  in  the  power  house ;  second,  where  it 
is   not    necessarily   present. 

Now,  whichever  of  these  two  conditions  confronts 
the  designer,  there  is  one  important  fact  which  af- 
fects the  problem  in  the  present  stage  of  the  de- 
velopment of  the  alternating-current  motor,  namely  : 

That  if  electrical  speed  control  is  desired,  direct 
rurr-"rf  must  be  used  for  driving  those  toools  on 
which  it  is  employed.  Assuming,  therefore,  for  the 
moment,  that  it  is  immaterial  which  system  is  used 
for  the  operation  of  cranes,  transfer  tables  and  driv- 
ing machinery  in  groups  or  constant-speed  tools, 
the  really  important  question  to  be  decided  is 
whether  or  not  electrical  speed  control  in  some 
form  or  other  is  desirable.  A  number  of  articles 
on  this  subject  has  been  written,  and  they  are  all 
worthy  of  careful  perusal  and  study,  but  the  main 
question  is  whether  the  extra  investment  necessary 
is  justified  by  the  results  obtained.  There  is  no 
doubt  that  practically  all  those  connected  with  shops 
in  which  some  form  of  electrical  speed  control  has 
been  installed  will  speak  very  favorably  with  respect 
to  its  convenience  and  the  economies  resulting  from 
its  use,  but  it  certainly  entails  an  extra  expense,  and 
it  is  necessary  to  demonstrate  that  the  benefits  re- 
ceived are  suflicient  to  outweigh  the  additional  cost. 
Usually  the  possible  economies  are  alone  referred  to, 
but  a  preferable  method  is  to  find  what  increase 
in  output  is  necessap'  to  compensate  for  the  in- 
vestment and  then  discuss  whether  it  may  be  con- 
fidently anticipated  that  this  increase  will  be  ob- 
tained. This  method  of  reasoning,  which  is  equally 
as  sound  as  the  other,  will  be  found  to  fit  the  case 
considerably  better.  It  is  difiicult  to  obtain  figures 
from  which  the  additional  cost  of  electrical  speed 
control  can  be  definitely  determined,  and  no  attempt 
has  been  made  to  obtain  them  from  the  various 
members  of  this  association,  although  it  would  be 
most  valuable  if  they  could  be  furnished  in  an 
intelligent  form  for  the  proper  discussion  of  this 
question.  For  this  report  the  cost  figures  of  the 
Collinwood  .shop  of  the  Lake  Shore  and  Michigan 
Southern  Railway,  in  which  the  Crocker-Wheeler 
multiple-voltage  system  is  employed,  have  been  care- 
fully analyzed,  and  while  the  re.sults  are  not  accu- 
rately applicable  to  other  shops  in  which  the  num- 
ber and  character  of  the  tools  may  vary,  and  the 
method  of  speed  control  be  different,  yet  remember- 
ing that  the  larger  tools  in  all  locomotive  shops 
have  a  fairly  close  similarity  and  that  the  tools  of 
each  description  are  employed  in  about  the  same 
proportion,  it  is  fair  to  assume  that,  while  there 
would  be  a  variation,  it  would  not  be  important  in 
the  gross  result,  and  this  assumotion  will  be  con- 
firmed   by    an    inspection    of   the    figures. 

To  ascertain  what  percentage  of  increased   output 

I.  Comoiillee  report  prf'seoted  at  Itie  thirty-sixth  annual  con- 
vention of  the  American  R=iilway  Master  Mechanics'  Associa- 
tion, Saratoga.  New  Yorli,  June  24-26,  1903. 


must  be  obtained  to  justify  the  application  of  elec- 
trical speed  control  it  is  first  necessary  to  formulate 
the  factors  that  determine  the  cost  per  annum  of 
operating  a  tool.     These  are  as  follows : 

1.  The   direct   labor   charge   per  diem. 

2.  The  indirect  labor  charge,  including  what  are 
generally  known  as  shop  expenses,  superintendence, 
power,    lighting,   etc.  '' 

3.  Interest  and  depreciation  charge  on  the  cost 
of  the  tool. 

4.  Interest  and  depreciation  charge  on  the  propor- 
tion of  cost  of  machine  shop  and  power  plant,  in- 
cluding  generators,    etc. 

5.  Interest  and  depreciation  charge  on  switch- 
board, balancers,  wiring,  motors  and  controllers,  etc. 

Of  these  factors,  the  only  one  affected  by  the  use 
of  electrical  speed  control  is  No.  s,  the  others  being 
independent  of  it.  The  value  of  them  has  been  esti- 
mated for  the  locomotive  shop  at  Collinwood  from 
the  actual  figures  of  the  cost  of  construction  as 
follows : 

1.  The  direct  labor  for  300  days  at  $2.80  per  diem 
is   $840   per   annum. 

2.  The  indirect  labor  charge  may  be  taken  at  20 
per  cent.  This  figure  is  fairly  representative  of 
railroad-shop    practice. 

3.  Interest  may  be  taken  at  five  per  cent.,  depre- 
ciation at  10  per  cent.  This  figure  may  be  consid- 
ered high,  but  if  rate  of  depreciation  is  lowered  it 
makes  less  output  necessary  to  earn  the  investment 
on  the  installation  of  speed  control,  and  it  is  desired 
to  be  on  the  safe  side.  At  Collinwood  there  were 
38  tools  equipped  with  multiple-voltage  (  M.  V.)  con- 
trol, total  cost  $89,644.34,  an  average  of  $2,360  per 
tool.  Fifteen  per  cent,  of  this  sum  is  $354.  the 
annual    charge    per    tool    for   this    item. 

4.  The  proportionate  cost  of  the  building  that 
can  be  charged  against  any  tool  is  more  or  less  of 
a  guess ;  but  it  is  a  real  charge  without  question. 
At  Collinwood,  where  the  locomotive-erecting  ma- 
chine shop  and  boiler  shop  are  under  one  roof, 
and  the  only  figures  available  are  the  total  costs 
of  the  entire  building,  the  fairest  way  is  to  find  the 
cost  per  cubic  foot  of  the  shop  and  thus  determine 
the  cost  of  the  machine  shop  itself,  dividing  this 
among  the  various  tools  in  proportion  to  their  cost. 
This  is  not  exactly  correct,  but  as  the  more  ex- 
pensive a  tool  is  the  more  floor  space  it  occupies 
and  the  more  room  is  required  around  it,  this  method 
is  as  fair  as  possible,  and  on  this  basis  the  cost 
of  the  shop,  including  buildings,  heating  and  light- 
ing apparatus  (outside  of  power  plant),  cranes,  etc., 
is  equal  to  $1.03  per  $1  cost  of  tool.  The  propor- 
tionate cost  of  power  plant  is  fairly  arrived  at  by 
dividing  the  cost  of  the  plant  by  the  horsepower 
of  output  and  charging  this  against  the  tools  in 
proportion  to  their  consumption.  At  Collinwood 
the  total  cost  per  horsepower  of  output  is  $86,  and 
as  the  actual  consumption  of  the  multiple-voltage 
tools  is  70  horsepower,  the  amount  invested  for 
their  operation  is  $6,020,  or  $158.50  per  tool.  The 
total  investment  under  this  heading  is,  therefore, 
$2,430  plus  $158.50  per  tool.  On  this  amount  in- 
terest may  be  charged  at  five  per  cent,  and  deprecia- 
tion at  six  per  cent.,  the  life  being  longer  than  for 
tools,  the  total  annual  charge  per  tool  thus  being 
$284.73,    say,   $284.  .     . 

5.  This  item  is  separated  from  No.  4,  as  it  in- 
cludes all  charges  that  vary  according  to  the  system 
of  control  employed.  It  includes  numerous  small 
items,   as   follows ; 

(a)  Proportionate  part  of  cost  of  switchboard 
and  220-volt  feeders  in  ratio  of  horsepower  con- 
sumption of  multiple-voltage  tools  to  total,  $1,226. 

(b)  Prorated  cost  of  multiple-voltage  portion  of 
switchboard,  multiple-voltage  transformer  and  in- 
side feeders  in  proportion  of  multiple-voltage  tools 
in  machine  shop  to  total,  $2,821.  _ 

(c)  Cost  of  wiring  multiple-voltage  tools.  This 
is  not  by  any  means  an  easy  figure  to  determine, 
but  has  been  estimated  very  closely  by  obtaining 
the  total  cost  of  labor  and  material  for  wiring  all 
tools  in  locomotive  shop,  exclusive  of  the  feeders 
to  the  distribution  boxes,  and  dividing  the  labor 
by  the  number  of  tools  wired  and  the  material  by 
the  horsepower  of  tools  wired.  To  allow  for  mul- 
tiple-voltage tools,  each  -of  them  is  counted  as  two 
tools  wired  and  as  being  of  double  the  rated  horse- 
power. In  this  cost  there  was  also  included  the 
power  wiring  in  each  erecting  pit,  each  pit  consid- 
ered as  representing  one  tool  of  five  horsepower, 
which  is  very  closely  correct.  The  result  of  this 
calculation  is  that  it  cost  $480  per  horsepower  for 
wiring  material,  $i8.,30  per  unit  tool  for  wiring  labor. 

As  there  were  38  multiple-voltage  tools  with  a 
total  rated  horsepower  of  270,  these  amounts  arc  as 
follows : 

38  tools  wired  at  S36.60 81,380.80 

270x2  horsepower  at  8480 2.592-00 

83.972  80 

(d)  The  cost  of  motors  actually  used  on  the  tools, 
including    controllers,    etc..    $12,150. 

The  total  cost  of  item  No.  5  is,  therefore: 

/a\  81,22600 

>|') ;.■.■.■.■. 2.821.00 

fc) 3.972-80 

(d)'.'.'.'.'.'. iz,i50-oo 

820.169  80 

This  amount  is  considered  to  be  subject  to  5  per 

cent,  interest  and  to  per  cent,  depreciation,  as  in  the 

case  of  the  tools  themselves,  the  annual  charge  thus 

being  $3,025.50,  or  $79-70  per  tool. 


Recapitulating  the  above  the  average  annual  cost 
for  operating  38  multiple-voltage  tools  based  on 
the  Collinwood  construction  accounts  would  be: 

Item  1 3  S40.00 

Item  2 168.00 

Item  3 354  00 

item  4 284.00 

Items 7970 


Si,725-;o 


Now,  if  multiple-voltage  had  not  been  employed 
the  only  change  in  the  cost  of  the  plant  would  have 
been  in  item  5  ;  the  subdivision  costs  would  become 
as  follows  : 

(a)  There  would  be  no  change,  it  rema'ns 8  1,22600 

(b)  This  cost  is  avoided  witiioui  C'  rresponding  cbant^e- 

(c)  This  cost  becomes  : 

38  tools  at  S18.30 8    690  00 

270  horsepower  at  84.80 1,296.00 

1,986.00 

(d)  The  cost  of  mo:ors  required  en  the  various  tools, 
including  starting  boxes 7.200  00 

Total 610,412.00 

Fifteen  per  cent,  of  this  amount  is  $1,561.80,  or 
$41.10  per  tool  per  annum. 

The  total  annual  cost  of  operating  a  tool  is  thus 
$1,725.70  with  electrical  speed  control,  against 
$1,687.10  when  driven  by  constant-speed  motors,  or 
an  increase  of  2.24  per  cent.  In  other  words,  it  is 
only  necessary  to  obtain  an  increased  output  of  iV-i 
per  cent,  to  justify  the  extra  expense. 

There  is  little  doubt  that  anyone  who  has  been 
connected  with  a  shop  in  which  some  such  system 
has  been  employed  would  hesitate  for  a  moment  in 
stating  that  a  saving  is  obtained  many  times  that 
required  to  equal  the  aditional  cost,  to  say  nothing 
of  the  increase  in  output,  but  there  are  objections 
to  the  method  usually  employed  in  giving  the  rea- 
sons for  this  economy  which  is  based  on  the  as- 
sumption that  the  production  of  a  tool  is  propor- 
tional to  the  cutting  speed  of  the  work.  It  is  true 
that  in  the  average  belt-driven  tool  the  various 
changes  of  speed  usually  vary  by  increments  from 
40  to  50  per  cent.,  but  it  does  not  follow  that  the 
work  performed  need  vary  in  any  such  ratio.  In 
any  given  material  with  the  same  cutting  tool,  which 
is  being  operated  to  its  capacity,  the  amount  of 
metal  that  is  removed  in  a  given  time  depends  on 
three  factors — the  cutting  .speed,  the  feed  and  the 
cut.  These  factors  are  not  independent,  but  with 
a  given  feed  and  cut  the  tool  will  stand  up  satis- 
factorily at  a  certain  speed,  with  a  different  feed 
and  cut  the  maximum  practical  cutting  speed  will 
vary,  and  so  on.  The  law  connecting  these  three 
factors  is  not  yet  properly  determined,  and  will 
probably  vary  for  different  materials.  This  much 
however,  can  be  stated,  that  for  medium  steel,  such 
as  that  used  for  driving  axles,  crankpins,  etc.,  the 
amount  of  metal  that  can  be  removed  per  minute 
with  the  same  depth  of  cut  and  with  feeds  varying 
from  Vs  to  1-20,  the  speed  in  each  case  being  ad- 
justed to  the  limit  of  the  tool,  does  not  vary  15 
per  cent.  This  may  not  be  the  case  so  closely  with 
other  materials,  but  it  is  certain  that  a  variation  in 
the  feed  affects  the  permissible  cutting  in  every 
case,  and  within  the  limits  of  a  speed  variation  of 
40  per  cent,  it  is  possible  to  so  adjust  the  feeds  and 
cuts  that  the  amount  of  metal  removed  per  minute 
is  substantially  the  same.  It  might  be  stated,  there- 
fore, that,  theoretically,  it  is  unnecessary  to  have 
small  and  easily  made  variations  in  speed,  but  there 
is  another  and  more  important  side  to  this  question. 
the  practical  one  of  how  to  get  as  nearly  as  possible 
the  maximum  product  from  a  tool.  If  a  machine 
were  employed  steadily  upon  work  in  which  the 
material  were  of  uniform  hardness  and  the  dimen- 
sions of  the  pieces  the  same,  it  would  probably  be 
possible  to  get  the  same  output  when  the  speeds 
vary  by  40  per  cent,  steps  as  when  they  vary  by  10 
per  cent,  by  the  adjustment  of  the  feeds  and  cuts, 
but  even  assuming  this  to  be  exactly  true,  it  is  a 
condition  that  docs  not  obtain  in  the  majority  of 
the  machine  shops,  and  is  practically  absent  in  rail- 
road shops.  While  machines  may  be  classified  as 
to  the  work  they  perform,  this  work  varies  quite 
a  little  in  its  dimensions  on  account  of  the  various 
forms  and  sizes  of  the  parts  used  on  different  classes 
of  engines,  and  the  materials  employed  are  also 
subject  to  considerable  variation  in  their  cutting 
qualities.  How  is  the  output  determined  in  such  a 
case?  With  a  belt-driven  tool  the  machinist  sets 
his  feed  at  what  he  considers  is  right  and  runs  his 
tool  at  a  certain  speed.  He  may  try  the  next  speed 
higher,  which  is  an  increase  of  say  40  per  cent., 
and  finds  it  is  too  high.  The  result  will  be  that 
he  returns  to  the  original  speed  and  the  work  pro- 
ceeds at  that  rate.  It  might  be  possible  to  use  a 
larger  feed,  but  it  is  very  liable  not  to  be  done,  and 
indeed  outside  of  a  few  lathes  feed  changes  cannot 
be  made  rapidly  and  easily,  and  in  many  tools  are 
too  coarse  to  be  effective.  The  speed  change,  when 
made  by  belt  cones,  takes  a  certain  amount  of 
trouble,  and  is  very  likely  not  made  as  often  as 
advisable.  In  general,  it  is  difficult  to  adjust  an 
ordinary  belt-driven  tool  to  the  best  cutting  condi- 
tions, and  it  may  be  taken  at  the  best  to  run  as 
nearly  as  the  cones  allow,  say  within  20  to  25  'per 
cent,  of  the  maximum  on  the  average.  Compare 
this  with  a  tool  having  electrical  speed  control. 
The  work  is  being  cut  at  a  certain  speed;  by  the 
movement  of  the  lever  placed  conveniently  to  his 
hand,  the  machinist  can  increase  the  speed  by  from 
10  to  20  per  cent,  up  to  the  point  at  which  it  is  found 
possible  to  run.     There  is  no  exertion  involved,  no 
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time  wasted,  and,  in  fact,  there  was  no  real  excuse 
for  not  operating  the  tool  at  its  proper  speed.  If  the 
work  has  two  or  more  diameters,  it  is  a  matter  of  a 
second  or  so  to  change  to  the  suitable  speed.  If  the 
material  is  harder  than  usual,  the  speed  reduction 
is  simply  that  necessary  to  meet  the  condition,  and 
not  25  or  very  likely  40  per  cent,  more,  as  may 
easily  be  the  case  on  a  belt-driven  tool.  There  the 
man  will  not  be  found  to  shift  the  belt  whenever  a 
change  is  necessary,  and  he  can  hardly  be  expected 
to  do  so;  with  electrical  control  the  change  is  so 
easily  made  that  he  should  and  can  be  expected  to 
attend  to  it.  With  reasonable  encouragement  and 
intelligent  control  it  is  fair  in  this  case  to  assume 
that  on  the  average  the  machines  can  be  run  within 
10  to  15  per  cent,  of  the  possible  speed,  giving  an 
increased  output  theoretically  of  at  least  10  per 
cent.,  and  in  practical  working  a  great  deal  more, 
from  the  closeness  of  the  speed  control  alone,  to 
say  nothing  of  the  saving  of  time  in  the!  manipula- 
tion of  the  machine  resulting  from  this  system. 
On  wheel  lathes  there  is  a  special  advantage,  that 
when  one  or  two  hard  spots  occur  in  a  tire  the 
machine  can  be  slowed  over  these  spots  and  the 
speed  restored  for  the  balance  of  the  circumference: 
this  feature  is  not  very  important  to  the  shop  as  a 
whole,  but  it  is  quite  important  on  that  particular 
tool. 

Another  advantage  of  speed  control  is  the  oppor- 
tunity it  affords  for  a  practical  system  for,  setting 
cutting  speeds.  As  above  mentioned,  this  is  for  any 
material  dependent  on  the  feed  and  cut,  but  in  the 
majority  of  cases  in  locomotive  shops  the  variation 
in  cut  on  similar  classes  of  work  is  not  important. 
Now,  by  adopting  a  uniform  speed  for  all  roughing 
work  or  two  uniform  feeds,  one  for  heavy  and  one 
for  light  work,  the  most  important  variable  is  elim- 
inated and  the  speed  proposition  becomes  compara- 
tively simple  in  place  of  being  exceedingly  compli- 
cated. The  depth  of  cut  is  of  minor  importance 
within  the  limits  in  which  it  usually  varies  and  by 
standardizing  the  feeds  it  becomes  possible 
to  estimate  very  closely  what  speed  should 
be  employed  on  different  materials  and  obtaining  a 
satisfactory  output  is  correspondingly  feasible.  In 
such  a  system  it  is  obvious  that  the  ratio  of  the 
actual  to  the  possible  product  depends  on  the  close- 
ness with  which  the  speed  can  be  regulated,  and 
as  a  difference  of  10  or  15  per  cent,  in  the  speed 
is  sufficient  to  ruin  a  tool  in  a  few  minutes  or  allow 
it  to  run  for  an  hour  or  more,  it  is  evident  that  it 
should  be  controlled  by  at  least  that  variation. 

In  general  it  may  be  stated  that  while  close  elec- 
trical speed  regulation  may  not  be  theoretically 
necessary,  it  presents  a  practical  method  of  increas- 
ing the  output  from  shop  machinery  that  cannot 
be  approached  by  the  old  belt-and-cbne  pulley,  and 
that  this  increase  in  output  should  largely  outweigh 
the  slight  additional  cost,  and  in  any  shop  where 
this  small  increase  in  outlay  can  be  made  in  order 
to  effect  a  substantial  economy  in  operation,  in 
other  words,  in  any  shop  that  is  laid  out  on  reason- 
able business  principles,  some  form  of  speed  con- 
trol should  be  applied. 

If  this  proposition  is  assented  to,  the  use  of  direct 
current  to  a  greater  or  less  extent  follows  as  a  mat- 
ter of  necessity  in  the  present  state  of  the  electrical 
art,  for  no  contractor  is  yet  prepared  to  figure  on 
alternating-current  variable-speed  apparatus,  and 
the  point  next  necessary  to  determine  is  the  extent 
to  which  it  is  advisable  to  apply  this  principle.  The 
factor  affecting  this  chiefly  is  the  extent  to  which 
it  is  commercially  advisable  to  direct-connect  tools. 
If  it  were  decided  to  direct-connect  all  tools,  an 
inspection  of  the  figures  above  presented  will  show 
that  the  limiting  factor  affecting  the  application  of 
speed  control  is  not  the  size  of  the  tool,  it  is  the 
wages  of  the  operator ;  the  smaller  the  tool  and  the 
less  the  horsepower  required  to  drive  it,  the  less 
is  >the  'additional  'expense  of  applying  electrical 
speed  control,  and  there  is  consequently  but  little 
difference  in  the  increase  in  output  required  to 
compensate  for  the  additional  investment.  On  a 
tool  costing  $500  and  requiring  three  horsepower  to 
drive  it  the  items,  calculated  as  above,  are  as  fol- 
lows : 

Item  No.  with  Speed  Control.     Without  Speed  Control. 

I S    840.00 8    8400a 

2 168.00 168.00 

3 75-0O 75.00 

4 6600 66.00 

5 69.no 3450 


Total  . 


.Si.ziS.oo 


81,183.50 


This  shows  a  difference  of  $34.50,  or  2.8  per  cent. 

The  wages  of  the  operator  are  thus  the  most 
important  factor,  as  if,  in  the  case  of  this  tool,  they 
were  decreased  to  one-third  the  amount  the  increase 
in  output  required  would  become  5.2  per  cent,  even 
at  that  figure ;  however,  the  difference  would  render 
the  question  one  of  the  type  of  tool  and  general 
convenience,  and  the  extent  to  which  direct-connec- 
tion is  advisable  is  thus  the  most  important.  At 
Collinwood  tools  were  direct-connected  for  three 
reasons : 

1.  Where  they  were  located  under  cranes  to  allow 
of  their  being  placed  in  the  most  convenient  posi- 
tions and  to  avoid  countershaft  supports  interfering 
with  the  crane  service. 

2.  On  tools  above  three  horsepower  where  the 
advantages  of  speed  control  were  considered  suf- 
ficient to  justify  it. 

3.  Where  tools  were  in  isolated  positions  and 
expense  of  line  and  countershafting  would  exceed 
cost  of  applying  motors. 


Tlie  reinainder  of  the  tools  in  the  machine  shop, 
103  in  all,  are  group-driven,  and  the  cost  of  instal- 
ling these  tools  has  been  analyzed  to  show  how 
it  compares  with  the  cost  of  direct-connected  on 
one  assumption,  namely,  that  no  additional  price 
would  be  demanded  by  the  builders  in  supplying 
their  tools   with   suitable  attachments. 

The  103  tools  are  driven  in  eleven  grouos,  the 
total  tool  horsepower  being  242.5 ;  to  drive  these 
tools  the  group  motors  have  a  total  of  202.5  horse- 
power, which  is  larger  perhaps  than  necessary,  but 
was  considered  advisable. 

The  cost  of  the  driving  arrangement  was  as  fol- 
lows : 

Eleven  group  motors 8  4,550.00 

Wiring  eleven  group  motors  at  818.30 igt.30 

Wiring  2o2V$  horsepower  at  84.80 972.00 

Countershaft  supports,  line  shafts,  pulleys,  etc 6.667.00 

Belting 3,881.00 

816,26130 
Had  these  tools  been  direct-driven  the  cost  would 
have  been  as  follows : 

One  hundred  and  three  motors 812,340.00 

Wiring  103  tools  at  818.30 1,884.90 

Wiring  242 Vi  horsepower  at  85.40 1,164.00 

815,388.90 
This  result  may  appear  surprising,  but  it  is  even 
more  favorable  to  the  direct-driven  estimate  than 
it  appears.  Moreover,  a  less  expensive  roof  con- 
struction is  necessary  where,  no  line  shafting  is 
used,  and  the  cost  of  belting  is  also  done  away  with. 
The  whole  question  is  up  to  the  machine  tool 
builders.  If  they  can  furnish  tools  which  can  be 
direct-driven  for  the  same  price  as  when  belt-driven, 
which  is  largely  a  question  of  preparing  their  de- 
signs to  meet  the  demand,  then  it  will  cost  no  more 
to  direct-drive  tools  than  it  does  to  belt-connect 
them  in  groups,  and  when  this  can  be  said  the  ad- 
vantages of  individual  driving  will  make  this  prac- 
tice preferable.  It  is  not  necessary  at  this  time 
"to  go  over  the  many  desirable  features  of  this 
system  of  power  distribution,  the  flexibility  it 
allows  in  shop  arrangement,  the  absence  of  belts 
and  overhead  line  and  countershafting,  and  other 
economical  advantages  will  certainly  lead  to  the  use 
of  direct-connection  unless  the  cost  is  prohibitive, 
and  it  would  certainly  appear  from  the  above  dis- 
cussion that  with  the  adaptation  of  machine  tools, 
the  introduction  of  suitable  designs,  not  only  will 
this  not  be  the  case,  but  that  the  converse  will  be 
true.  While  it  is  at  t+iis  time  impossible  to  make 
that  statement,  yet  it  can  be  said  that  direct  driv- 
ing should  certainly  be  employed  so  far  as  it  is 
not  rendered  prohibitive  by  the  cost  of  motor  appli- 
cation, and  it  would  then  follow  from  the  earliar 
portion  of  this  report  that  electrical  speed  control 
should  also  be  largely  employed. 

There  are  at  present  in  use  a  number  of  different 
systems  of  electrical  speed  control,  all  of  which 
are  probably  satisfactory  in  operation.  They  have 
had  in  the  past  one  decided  feature  by  which  they 
might  be  classified,  the  extent  to  which  it  was 
thought  necessary  to  vary  the  speed  of  the  motor, 
some  systems  employing  a  speed  variation  of  i  to 
2  or  4,  others  a  decidedly  larger  range  of  from 
r  to  5  or  8.  The  question  is  one  of  the  size  of 
motor  desirable  to  employ  to  drive  any  given  tool, 
and  is  thus  partly  commercial,  the  larger  motor 
required  for  a  wide-speed  variation  being  of  course 
more  expensive  and  partly  one  of  convenience,  the 
smaller  range  systems  requiring  additional  gear 
trains  on  many  tools,  which  can  be  avoided  by  in- 
creasing the  speed  variation  of  the  motor,  and  con- 
versely the  larger  motors  are  inconvenient  to  apply 
and  occupy  valuable  room  in  the  shop.  It  may  be 
safely  stated  that  this  question  is  being  gradually 
settled  as  experience  is  developed,  and  that  a  range 
of  I  to  3  or  4  will  be  very  generally  agreed  on  as 
the  largest  it  is  advisable  to  obtain  by.  electrical 
means. 

This  range  is  being  now  obtained  under  two 
distinct  systems,  one._in  which  three  wires  are  used, 
giving  voltages  in  the  ratio  of  i  to  2,  the  other, 
in  which  four  wires  are  used,  giving  voltages  in 
about  the  ratio  of  I,  i%,  1%,  2.  It  would  be  possi- 
ble of  course  to  obtain  three  combinations  of  volt- 
ages by  the  use  of  three  wires,  but  there  would  be 
but  little  advantage  in  this,  unless  a  greater  range 
than  4  to  I  is  required,  and  so  need  not  be  consid- 
ered. ,  In  both  these  systems  intermediate  speeds 
between  those  at  which  the  motor  runs  under  nor- 
mal conditions  at  the  various  voltages  are  obtained 
by  the  use  of  field  and  armature  resistance,  the 
difference  between  them  thus  becoming  the  extent 
to  which  this  form  of  control  is  employed.  There 
is,  however,  a  considerable  difference  between 
the  results  obtained  by  field  and  armature 
regulation :  the  former  does  not  affect  the 
speed-maintaining  qualities  of  the  motor,  and 
the  extent  to  which  it  is  advisable  to  use  it  depends 
in  its  effect  on  the  commutation  and  internal  loss 
of  the  motor.  Armature  regulation,  on  the  other 
hand,  depends  on  its  stability  on  a  uniform  load 
being  carried  by  the  motor,  a  condition  that  does 
not  obtain  in  the  machine-tool  driving.  If  sufficient 
resistance  is  introduced  into  the  armature  circuit 
to  reduce  the  speed  20  per  cent,  at  full  load,  the 
speed  will  be  but  slightly  reduced  at  no  load,  while 
if  the  motor  is  working  at  100  per  cent,  overload,  as 
it  may  easily  be  doing  for  short  periods,  the  speed 
will  be  reduced  approximately  40  per  cent,  in  place 
of  20  per  cent.  Such  a  condition  is  frequently 
found  in  practice  and  it  is  doubtful  whether  regula- 
tion  of  speed  by  armature  resistance  should  be  al- 


lowed to  a  greater  extent  than  eight  or  10  per  cent, 
on  account  of  this  action.  This  does  not  apply 
to  motors  operating  cranes  or  similar  machinery, 
and  on  account  of  this  action,  by  which  the  voltage 
across  the  motor  terminals  is  reduced  when  any 
heavy  loads  are  taken,  the  use  of  a  certain  amount 
of  armature  resistance  may  be  recommended  on 
planers  and  other  tools  in  which  a  large  amount  of 
power  is  taken  at  the  instant  of  reverse.  On  a 
test  of  a  42  by  42-inch  planer,  at  the  Collinwood 
shops  it  was  found  that  the  introduction  of  resistance 
equal  to  20  volts  at  full  load  reduced  the  current 
taken  at  the  instant  of  reversing  50  per  cent,  without 
seriously  affecting  the  speed  during  the  cutting 
stroke.  As  this  class  of  tools  is  the  one  giving  most 
trouble  when  direct-driven,  it  would  appear  advis- 
able in  all  cases  to  insert  a  small  amount  of  resist- 
ance in  the  current  to  obtain  this  action.  In  general, 
however,  the  above  remarks  hold  good,  and  a  varia- 
tion of  10  per  cent,  is  the  limit  to  which  this  class 
of  regulation  should  be  used,  or  the  speeds  ob- 
tained by  it  will  not  be  reliable. 

On  the  three-wire  system  it  is  therefore  neces- 
sary to  obtain  the  speeds  intermediate  between  those 
obtained  from  the  direct  voltages  by  field  regula- 
tion up  to  a  point  that  is  within  to  per  cent,  of  the 
higher  voltage  speed,  or,  in  other  words,  a  speed 
variation  of  80  per  cent,  must  be  obtained  in  this 
way.  This  was  previously  thought  impossible,  the 
maximum  practical  increase  in  this  method  having 
been  assumed  to  be  about  30  to  40  per  cent.  Dur- 
ing the  past  year  or  so,  motors  have,  however,  been 
developed  that  allow  of  this  ainount  of  regulation, 
and  with  this  improvement  the  three-wire  system 
becomes  a  serious  rival  to  the  four-wire.  These 
motors,  which  are  special,  are  stated  to  develop 
a  constant  horsepower  over  a  range  of  100  per 
cent.,  so  that,  commencing,  for  instance,  at  a  speed 
of  250  revolutions  per  minute  at  no  volts,  the 
speed  is  increased,  by  field  weakening,  up  to  500 
revolutions  per  minute.  The  speed  with  normal 
field  at  220  volts  is  also  500  revolutions  per  minute, 
so  that  by  running  at  that  voltage  the  field  can  again 
be  weakened  until  a  speed  of  1,000  revolutions  per 
minute  is  obtained.  To  illustrate  these  conditions 
the  accompanying  diagram  has  been  prepared,  show- 
ing in  full  lines  the  horsepower  developed  by  such 
a  motor  at  a  varying  number  of  revolutions.  To 
make    a    comparison     with    the    motor    used    on    a 
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four-wire    system    having    the    same    range,    4    to    I, 
the  same  speeds  and   same  minimum  horsepower,  the 
dotted  lines  on  this  diagram  give  the  same  informa- 
tion   for  that  case,   in   which  40  per   cent,    variation 
in  speed  is  obtained  by  field  weakening.     This  does 
not  represent  the  practice  actually  recommended  by 
the  manufacturers,  but   is  what  would  be  furnished 
to  obtain  the  same  range  and  number  of  revolutions. 
This  diagram   shows  up  several   points.     First,   that 
the  same  general  size  of  motor  is  required  by  both 
systems    to    do    the    same    work,    since    evidently    in 
this    case   each    requires    a    motor   that    will    develop 
10    horsepower    at    500    revolutions    per   minute,    al- 
though the  four-wire  motor  is  capable  of  developing 
more   at   a    greater  speed,    which   the   three-wire   is 
not.      It    is    fairly    accurate    to    say,    however,    that 
the    size   of   motor    depends   on   the   horsepower   de- 
veloped  at   a   given   speed,    so   that    in   this    respect 
both  systems  are  uniform.    One  point  in  this  connec- 
tion   is    worthy    of    notice.      The    three-wire    motor 
develops  10  horsepower  at  500  revolutions  per  min- 
ute.    At  that  speed  it  will  also  develop     five  horse- 
power  working  on   the   lower  voltage.     Now,  under 
the    latter    condition    the    current    is    the    same,    the 
speed    the   same,   and    the   field    is    weakened    50   per 
cent.     This  is  a  condition  under  which  the  commuta- 
tion would  be  equivalent  to  a  motor  working  under 
100  per  cent,  overload  with  normal  field,  if  the  motor 
were    of    ordinary    construction.       Your    committee 
does    not    wish    to    go    into    the    technical    questions 
involved  in  this  fact,  but  would  call  attention  to  it, 
as  it  is  important.     There  are  two  factors  affecting 
the  horsepower  that  can  be  developed  by  any  given 
motor,  the  heating  and  the  commutation.     The   lat- 
ter   is    the    condition    that    on    ordinary   motors    first 
gives   trouble.     If   then   it   is    intended   to   install   a 
three-wire   system    with   this   method   of   speed   con- 
trol, special  attention  should  be  given  to  the  capacity 
of  the  motor   for  commutation  when  working  with 
weak  fields,  especially  when  overloaded  under  those 
conditions.      It   certainly   requires   a   motor   specially 
designed    for   this   work,   and   it   would   not   appear 
possible   to  adapt   a  standard  motor  to   it. 

Secondly,  the  diagram  shows  that  while  the  three- 
wire  system  gives  apparently  equal  results  to  the 
four-wire  on  tools  requiring  constant  horsepower, 
it  is  inferior  to  it  on  tools  in  which  the  horsepower 
varies  with  the  speed,  such  as,  for  instance,  planers, 
slotters,  shapers,  etc.  As  these  tools  are  not,  how- 
ever,  in  a  majority,   this  feature   is  not   perhaps  of 
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Present  Status  of  the  X-ray.' 

By    M.    I.    WlLBERT. 

A  short  seven  years  ago  the  newspapers  of  the 
country  were  publishing  lengthy  accounts  of  physical 
experiments,  that  were  being  carried  on  by  scientific 
investigators  all  over  the  civilized  world.  These  ex- 
periments were  being  made  with  a  view  of  proving, 
or  disproving,  if  possible,  the  assertion  of  a  German 
professor  of  physics,  that  he  had  made  a  wonderful 
discovery,  and  that  he  was  able,  by  means  of  certain 
well-known  physical  apparatus,  to  take  photographs 
of  objects  that  were  invisible  to  the  human  eye. 

How  slow  the  civilized  world  was  to  grasp  or  ap- 
preciate the  possibilities  contained  in  the  original 
contribution,  is  evidenced  by  the  fact  that  it  was 
nearly  a  calendar  month  after  Professor  Roentgen 
announced  his  discovery  before  the  Physico-medical 
Association  of  Wiirzburg,  before  any  news  of  the 
same  reached  this  country,  and  it  was  fully  three 
weeks  more  before  sufficient  of  thp  details  were 
available  to  permit  American  physicists  making  ex- 
periments along  the  same  lines. 

Wilhelm  Conrad  Roentgen  was,  at  the  time  he  dis- 
covered the  X-rays,  50  years  of  age,  and  by  far  the 
greater  number  of  these  years  had  been  devoted  to 
the  study  of  physical  phenomena.  It  was  in  the 
Physical  Institute  of  the  University  of  Wiirzburg, 
while  at  work  on  a  subject  that  had  been  more  or 
less  actively  discussed  for  upward  of  80  years,  that 
Professor  Roentgen  noted  that  a  piece  of  paper, 
coated  with  platinum  barium  cyanide  fluoresced,  when 
a  vacuum  tube,  which  he  bad  wrapped  in  black  or 
opaque  paper,  was  excited  by  means  of  a  suitable 
electric  current.  The  direct  cause  of  this  particular 
experiment  dates  back  to  1816.  when  the  English 
philosopher  and  scientist,  Michael  Faraday,  in  one 
of  his  lectures,  suggested  that  matter  probably  ex- 
isted in  a  fourth  state,  in  which  it  had  properties 
as  different  from  a  gas  as  this  is  from  a  liquid,  or 
a  liquid  from  a  solid.  Matter  in  this  supposed  fourth 
state  was  designated  by  Faraday  as  radiant   matter. 

Professor  Hittorf.  and,  somewhat  later.  Professor 
Goldstein,  worked  along  the  same  lines,  and  it  was 
the  latter  who  propounded  the  theory  that  the  phe- 
nomena observed  when  a  current  of  electricity  was 
passing  through  a  vacuum  tube  was  due  to  vibratory 
motion  in  the  ether. 

The  English  physicist,  Mr.,  now  Sir,  William 
Crookes,  was  able  to  construct  and  use  tubes  of  very 
high  vacuum,  with  which  he  appeared  at  least  to 
be  able  to  demonstrate  that  the  visible  phenomena 
was  due  to  the  movement  of  material  particles,  thus 
actually  demonstrating  Faraday's  supposed  fourth 
state  of  matter. 

The  lecture  or  demonstration  embodying  Crookes' 
investigations  was  given  in  connection  with  the  an- 
nual meeting  of  the  British  Association  for  the  Ad- 
vancement of  Science,  at  Sheflield,  in  1879.  In  the 
course  of  this  lecture  Crookes  failed  to  mention  the 
work  done  along  the  same  lines  by  German  scientists, 
particularly  Hittorf  and  Goldstein,  and  it  was  this 
omission,  probably  more  than  the  difference  in  theory 
advanced,  that  caused  a  revival  of  interest  in  the 
subject   in    Germany. 

Among  others.  Professor  Heinrich  Hertz  of  Bonn 
devoted  considerable  time  to  the  study  of  the  phe- 
nomena accompanying  the  discharge  of  high-poten- 
tial electric  currents  through  vacuum  tubes.  After 
his  death  the  subject  was  continued  by  his  assistant 
and  pupil,  Paul  Lenard  ;  the  work  done  by  the  latter 
investigator  practically  leading  up  to  where  it  was 
taken  up  by  Roentgen,  who,  while  repeating  and 
elaborating  on  Lenard's  experiments,  discovered  the 
very  interesting  physical  phenomena,  the  practical 
application   of  which   we  are  to  review  this  evening 

As  noted  before.  Roentgen's  attention  was  attracted 
by  the  fluorescence  of  a  piece  of  paper  coated  with 
barium  platinum  cyanide.  His  trained  mind  was  not 
slow  in  grasping  the  possibilities  of  this  phenomena, 
and  these  he  demonstrated  by  subsequent  experimefits. 

It  may  be  interesting  to  add  here  that  so  complete 
were  Roentgen's  researches  and  experiments,  that 
comparatively  little  of  practical  importance  has  been 
added  since  Roentgen  read  his  first  paper.  The 
practical  application  of  the  X-rays  has  been  largely 
restricted  to  medicine  and  surgery;  but  in  this  field 
their  usefulness  has  fully  come  up  to,  if  not  ex- 
ceeded, the  expectations  of  the  early  experimenters. 

So  far  as  known.  X-rays  are  produced  only  by 
the  discharge  of  a  high-potential  electric  current  in 
a  vacuum  tube.  To  get  the  most  efiicient  rays,  how- 
ever, it  is  necessary  that  the  tube  be  of  special  con- 
struction. 

The  most  satisfactory  tubes  available  at  the  pres- 
ent time  are  those  in  which  the  cathode  rays  are 
focused  to  impinge  on  a  comparatively  small  portion 
of  a  platinum  plate  forming  the  anode.  This  plate 
then   becomes   the   source   of  the  X-rays. 

In  the  early  tubes  the  cathode  rays  impinged  on 
the  glass  wall  of  the  lube  directly  ODDosite  to  the 
cathode.  The  whole  area  on  which  the  cathode  rays 
imninged  became  the  source  of  X-rays,  thus  dis- 
tributing their  origin  over  a  large  surface,  thereby 
causing  a  more  or  less  blurred  image  on  the  photo- 
graphic plate  or  fluorescent  screen. 

The  source  of  the  electric  energy  is  of  considerable 
importance.  Broadly  speaking,  we  have  two  possible 
.sources   of  supply — the  older  and   perhaps   less   eflfi- 
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.  sufficient  importance  to  seriously  influence  the  ques- 
tion. 

Again,  the  four-wire  system  affords,  under  the 
majority  of  conditions,  greater  power  from  the  same 
sized  motor  than  does  the  three-wire.  If  the  motor 
is  large  enough  under  all  conditions  this  is  not 
important,  but  in  a  great  many  cases  it  will  be 
found  that  unless  motors  art;  all  installed  that  are 
of  ample  size,  which  means  a  relatively  expensive 
plant,  all  the  power  that  vou  can  get  out  of  a  motor 
is  a  good  thing  to  have,  and  this  feature  tnust  be 
taken  as  an  advantage  in  favor  of  the  four-wire 
system.  On  the  whole,  this  discussion  is  rather  in 
favor  of  the  latter,  but  there  are  some  other  points  on 
the  side  of  the  three-wire  that  should  not  be  over- 
looked. While  requiring  specially  designed  motors 
in  place  of  the  standard  motors  that  are  used  on 
the  four-wire  system,  it  is  possible  to  so  arrange 
the  generators  that  the  plant  is  independent  of  the 
operation  of  a  balancing  set.  This  would  be  a  very 
considerable  advantage,  as,  while  a  balancing  set 
gives  no  trouble  whatever  in  operation,  if  any  acci- 
dent should  happen  to  it  all  tools  dependent  on  the 
intermediate  voltages  for  their  operation  w'ould  be 
put  out  of  service,  and  in  a  large  plant  it  would 
appear  desirable  to  install  it  in  duplicate.  The 
three-wire  system  also  simplifies  the  lighting  prob- 
lem to  a  certain  extent  and  affords  what  is  prac- 
tically a  three-wire  system  for  that  purpose.  Your 
committee  in  general  feels  that  on  this  subject  the 
time  is  not  ripe  for  any  definite  statement ;  the  two 
systems  referred  to  are  both  coming  into  use  and 
their  merits  will  be  decided  on  the  field  of  service. 
The  chief  features  on  one  side  and  the  other  appear 
to  be,  the  use  of  a  special  motor  and  one  extra  wire 
on  the  one  side  as  against  a  standard  motor  and 
two  e.xtra  wires  on  the  other.  There  does  not  seem 
to  be  any'  great  advantage  in  cost  on  one  side  or 
the  other  so  far  as  investigation  of  the  regular 
prices  can  determine  where  the  cost  of  wiring  is  con- 
sidered, and  apart  from  this  question,  which  is. 
perhaps,  the  most  important  one  in  the  long  run,  the 
points  deserving  careful  attention  in  considering 
the  design  of  a  plant  would  be  the  equal  capacity 
of  the  motors  offered  for  standing  overloads  so  far 
as  both  heating  and  commutation  are  concerned,  the 
speed  of  the  motors  at  the  maximum,  which  for 
equivalent  cost  it  is  desirable  to  keep  equally  low. 
the  controller  employed,  the  latter  being  quite  an 
important  detail  of  the  apparatus,  and  the  elimina- 
tion of  armature  regulation  beyond  all  limits  re- 
ferred to.  At  the  present  time  several  shops  to 
be  equipped  with  electricity  are  in  the  course  of 
construction,  and  it  is  hoped  that  in  the  near  future 
more  complete  data  will  be  furnished  in  the  way  of 
tests  which  will  settle  many  of  the  questions  which 
have  arisen. 


S.L.  Barriett. 

S.  L.  Barriett  has  earned  a  reputation  as  a  designer 
and  manufacturer  of  electrical  machinery.  He  is 
the  designer  of  the  well-known  "Cincinnati"  motor. 
and  has  been  identified  with  the  making  of  electric 
motors  in  New  York  for  many  years.  In  1889  he 
patented  the  automatic  magnetic  release  starting  box 
that  is  so  extensively  used  on  electric  motors;  and 
in  1890  he  patented  the  self-oiling  bearing,  which  is 
also  in  extensive  use. 
Mr.  Barriett,  while  associated  with  the  Sprague 
Electric  Company,  worked 
out  various  controlling  de- 
vices for  that  company.  In 
1896  he  left  the  Sprague  com- 
pany and  took  charge  of  the 
tool  designing  at  West  Point 
Foundry,  and  was  shortly 
after  promoted  to  be  master 
mechanic,  and  had  charge  of 
the  work  during  the  late 
Spanish-American  war.  Mr. 
Barriett  resigned  his  position 
at  West  Point  Foundry 
shortly  after  the  war  and 
came  to  Cincinnati  and  or- 
ganized the  Cincinnati  Electric  Motor  Company. 
designing  special  tools  and  machinery  for  the  manu- 
facture of  electric  motors,  ranging  from  one-half  to 
10  horsepower.  He  spent  much  money  before  at- 
tempting to  do  any  business  whatever,  the  object 
being  to  equip  a  plant  with  entirely  automatic  ma- 
chinery on  the  same  plan  as  that  employed  in  the 
manufacture  of  guns,  clocks,  etc.  The  Cincinnati 
Electric  Motor  Company  has  met  with  success,  and 
at  a  meeting  held  on  July  ist  it  was  decided  to 
change  the  name  to  the  Barriett  Electric  Company, 
the  directors  and  stockholders  taking  this  method 
of  expressing  their  confidence  in  Mr.  Barriett's  man- 
agement of  the  affairs  of  the  company.  The  Bar- 
riett Electric  Company  will  manufacture  the  "Cin- 
cinnati" motor,  also  a  new  motor  which  Mr.  Barriett 
is  now  designing,  and  \vhich  will  be  called  the  Bar- 
riett motor. 


S     L.   BARRIETT. 


cient  generator,  and  the  more  modern  and  now  widely 
used  transformer. 

The  present  type  of  influence  machine  was  invented 
almost  simultaneously  by  Holtz  and  Toepler,  in  1864, 
while  a  modification  of  it  was  introduced  by  Wim- 
shurst,  and  is  usually  referred  to  by  that  name. 
Static  machines,  as  used  at  the  present  time,  may 
be  said  to  consist  of  two  or  more  glass  plates,  so 
arranged  that  we  have  alternately  a  stationarj'  plate 
carrying  the  so-called  armature,  and  a  revolving 
plate  in  front  of  which  are  the  combs  or  brushes  to 
collect  the  electricity  when  the  machine  is  set  in 
motion. 

This,   however,  while  it  is  no  doubt  the  simplest 
form   of  generator   for  an   electric   current   of  high  ' 
potential  is  not  so  uniformly  reliable  as  is  the  trans- 
former. 

With  the  transformer  we  must,  of  course,  have 
some  other  source  of  electric  energy;  this  may  be  the 
simplest  form  of  primary  battery,  or  we  can  use  the 
current  direct,  or  modified  in  several  ways,  from  the 
ordinary  street-lighting  plants,  the  latter,  of  course, 
being  much  the  more  economical  where  any  apprecia- 
ble quantity   of  current   is   to   be   used. 

The  type  of  transformer  that  has  been  used  with 
most  satisfactory  results  is  represented  by  the  well- 
known  Ruhmkorff  or  Ritchie  coils.  In  addition  to 
the  Ruhmkorff  type  of  coil,  what  is  variously  known 
as  a  Tesla,  Thompson  or  high-frequency  coil,  has 
been  used  to  some  extent  in  connection  with  X-ray 
wtprk.  This  type  of  coil,  while  it  is  perhaps  more 
efficient  as  a  transformer,  does  not  give  as  satisfac- 
tory results  in  connection  with  the  high-vacuum 
tube. 

Among  other  forms  or  modifications  of  older  trans- 
formers, we  may  mention  the  Kinraide  coil ;  this  is 
practically  a  double  induction  coil :  Thompson's  static 
transforrner,  this  being  essentially  a  combination  of 
Leyden  jars,  and  Professor  Trowbridge's  ingenious 
combination  of  storage  batteries,  with  which  he  has 
been  able  to  duplicate  any  and  all  of  the  results  ob- 
tainable with  an  induction  coil. 

We  said  a  few  moments  ago  that  the  only  available 
source  of  the  X-rays  was  by  means  of  a  discharge 
of  a  high-potential  electric  current  through  a  vacuum 
tube:  this  statement  should  be  qualified  by  saying 
that  this  is  the  only  practicable  source  of  the  X-rays. 
Early  in  i8g6,  when  all  sorts  and  kinds  of  experi- 
ments were  being  conducted  with  a  view  of  finding 
other  sources  of  the  X-rays,  Monsieur  Henri  Bec- 
querel  discovered  that  several  chemical  substances 
had  the  property  of  affecting  photographic  plates 
through  opaque  wrappers.  A  number  of  scientists 
have  taken  up  this  particular  line  of  investigation, 
and  the  results  obtained  so  far  appear  to  indicate 
that  this  field  offers  some  most  interesting  possibili- 
ties. Madame  and  Monsieur  Curie  have  devoted 
considerable  time  to  the  study  of  what  is  usually 
referred  to  as  radio-active  matter,  and  they  have  been 
able  to  isolate  several  supposedly  new  elements,  one  of 
wdiich.  at  least,  appears  to  have  been  established  as  a 
distinct  and  separate  element.  This  is  radium,  which 
has  just  been  added  to  the  list  of  elements  by  the  In- 
ternational Commission  on  Atomic  Weighs.  It  has 
been  given  the  symbol  Ra,  and  is  supposed  to  have 
an  atomic  weight  of  approximately  225.  In  addi- 
tion to  radium,  there  are  two  other  radio-active  ele- 
ments— polonium  and  actinium ;  while,  in  addition, 
both  thorium  _  and  uranium  appear  to  have  radio- 
active properties. 

We  have  this  evening  several  pictures  that  were 
made  by  means  of  the  Becquerel  rays.  (All  of  the 
rays  produced  by  these  various  ratiio-active  bodies 
are  usually  referred  to  as  Becquerel  rays.)  These 
pictures  were  made  by  placing  a  quantity  of  urananitc 
in  a  paper  envelope,  wrapping  a  photographic  plate 
in  several  layers  of  opaque  paper,  and  then  placing 
several  metallic  objects  between  the  envelope  con- 
taining the  urananile  and  the  package  containing  the 
photographic  plate,  and  allowing  them  to  remain  in 
contact  in  a  dark  room  for  from  one  to  10  or  12 
hours.  On  developing  the  photographic  plate  it  will 
be  found  that  an  image  of  the  denser  objects  inter- 
posed  is   quite    sharply  defined. 

So  far,  these  Becquerel  rays  have  attracted  little 
attention  outside  the  realm  of  pure  science;  and  wdiile 
the  possibilities  of  their  application  are  numerous, 
the  scarcity  and  comparative  high  price  of  strongly 
radio-active  materials  has  nrevented  any  extensive 
exneriments  being  made  in  their  nractical  application. 

A  possible  use  for  the  X-ravs  that  suggested  itself 
at  an  early  date  was  their  application  in  time  of  war 
to  locate  bullets  and  other  missiles,  and  in  this  Avay 
dispense  with  the  ofttimes  dangerous  practice  of 
probing. 

These  rays  have  been  used  with  very  satisfactory 
results  in  no  less  than  four  campaigns.  The  British- 
Soudan  campaign,  the  Grajco-Turkish  war,  the  Amer- 
ican war  with  Spain,  and  also  in  the  British-Boer 
war  in  South  Africa. 

In  the  war  with  Snain  the  X-rays  were  used  quite 
extensively  and  with  very  satisfactory  results.  In 
this  connection  it  may  be  mentioned  that  military 
surgeons  usually  ascribe  a  marked  proportion  of  tlie 
decided  decrease  in  the  mortality  of  the  injured  to 
the  judicious   use  of  the  X-rays. 

There  are  quite  a  number  and  variety  of  accidents 
that  are  of  daily  occurrence  and  to  which  the  X-rays 
are  important  as  an  additional  means  for  determin- 
ing the  nature,  as  well  as  the  extent,  of  the  resulting 
injury.  It  does  not  require  much  medical  knowledge 
to  appreciate  that  an  injury  to  a  bone  at  or  near  a 
joint,    not    properly    treated,    may   lead    up    to   very 
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considerable  interference  with  the  normal  function 
or  use  of  that  joint  Among  the  portions  of  the  body 
(hat  are  particularly  susceptible  to  injuries  of  this 
kind,  are  the  wrist,  elbow,  shoulder  and  ankle;  in 
each  of  these  the  X-rays  have  demonstrated  fractures 
that  formerly  were  not  even  suspected. 

The  proper  treatment  of  injuries  of  this  kind  is,  of 
course,  made  practically  simple  and  easy  by  the  ac- 
curacy and  the  completeness  of  the  diagnosis.  In 
addition  to  being  useful  as  an  additional  means  for 
diagnosis,  the  X-rays  are  also  useful  to  control  or 
to  observe  the  progress  of  the  subsequent  treatrnent. 
After  a  fracture  has  been  reduced,  or  set,  as  it  is 
sometimes  called,  and  the  proper  dressings  applied, 
the  X-rays  may  be  used  to  see  the  exact  position  of 
the  bones,  whether  or  not  they  are  in  apposition, 
and  whether  or  not  the  dressings  have  been  properly 
applied. 

The  only  kind  of  surgical  dressing  that  interferes 
materially  with  an  examination  of  this  kind  is  one 
in  which  a  metallic  splint  is  used.  The  ordinary 
wooden  splint,  or  even  a  plaster-of-paris  cast,  does 
not  interfere  materially  with  the  penetrating  prop- 
erties  of  the  X-rays. 

That  there  is  even  with  the  X-rays  a  possibility 
of  making  an  error  cannot  be  denied;  this  possible 
error  is,  however,  entirely  due  to  the  personal  factor 
that  necessarily  enters  into  the  making  of  an  ex- 
amination of  this  kind.  With  increased  experience 
on  the  part  of  the  X-ray  operator,  or  possibly  with 
the  introduction  of  improved  apparatus,  that  will 
do  away  with  the  necessity  of  close  personal  atten- 
tion, this  possible  source  of  error  will  be  largely,  it 
not  entirely,   eliminated. 

Foreign  bodies,  particularly  when  they  are  of  a 
substance  denser  than  the  portion  of  the  human  body 
in  which  they  are  imbedded,  are  readily  recognized. 
In  the  extremities  they  are  easily  located  by  taking 
X-ray  pictures  in  two  different  directions.  In  the 
flat  portions  of  the  body  this  is  not  done  so  readily, 
and  for  locating  foreign  bodies  in  the  third  dimen- 
sion, several  very  ingenious  and  more  or  less  suc- 
cessful methods  have  been  adopted.  In  England 
pictures  of  this  kind  are  quite  frequently  taken 
stereoscopically ;  by  mounting  the  resulting  negatives 
so  that  they  may  be  looked  at  in  a  reflecting  stereo- 
scope, a  very  fair  idea  of  the  depth  at  which  the 
body  is  imbedded  may  be  had.  Another  method  that 
depends  on  pretty  much  the  same  principle  is  that 
followed  by  Mr.  Mackenzie  Davidson.  This  con- 
sists of  taking  two  pictures  of  the  same  part  from 
two  different  angles,  and  then,  by  a  very  simple 
method  of  triangulation,  locating  exactly  the  depth 
at   which   the  foreign  body  is  located. 

In  more  purely  medical  cases  the  X-rays  are  quite 
extensively  used  to  recognize  or  to  demonstrate 
pathological  conditions  of  several  of  the  internal 
organs.  For  examinations  of  this  kind,  where  the 
size,  location  and  action  of  the  different  organs  is 
to  be  studied,  the  fluoroscope  is  perhaps  more  valu- 
able than  is  the  photographic  plate,  as  by  means 
of  the  former  the  actions  and  movements  of  the 
different  internal  organs  can  be  observed  and  a 
considerable  amount  of  additional  information 
gleaned    in   this    way. 

In  the  practice  of  dentistry  the  X-rays  are  of 
value.  By  means  of  them  the  process  of  dentition 
may  be  studied  as  it  has  never  been  observed  before, 
as  any  irregularities  or  abnormal  features  are  read- 
ily recognized.  In  addition  to  this,  however,  even 
the  structure  of  the  individual  teeth  may  be  demon- 
strated, and  in  case  of  abscess  cavities  these  may 
be  recognized  and   positively   located. 

The  nature  and  kind  of  work  that  has  been  done 
by  the  dentist  can  also  be  demonstrated  or  sho\vn; 
and  in  case  of  an  accident,  such  as  the  breaking 
of  a  drill  in  the  root  of  a  tooth,  the  foreign  body 
is  readily  shown  and  located.  In  extraction  cases 
the  presence  or  absence  of  a  fracture  of  the  alveolar 
process   may   be   determined    if   thought   desirable. 

In  chemistry,  particularly  in  detecting  adultera- 
tions of  inorganic  materials  in  drugs  or  chemicals 
of  organic  origin,  the  X-rays  have  been  used  to 
considerable  extent  and  have  quite  a  wide  field  of 
application.  Drugs,  like  the  gums,  gum  resins  and 
resins,  that  are  rather  difficult  to  examine  in  the 
ordinary  way,  are  readily  examined  for  inorganic 
or  earthy  adulterations  by  means  of  these  rays. 
In  coal,  asphalt  and  other  materials  of  a  like  char- 
acter, the  amount  as  well  as  the  distribution  of 
the  ash  or  inorganic  material  may  be  determined 
very  readily. 

For  the  study  of  human,  or  for  camparative 
anatomy,  the  X-rays  offer  advantages  not  found 
in  any  other  direction.  The  osseous  structure  of 
any  of  the  vertebrates  may  be  pictured  so  as  to 
show  the  size,  structure  and  relative  positions  of 
any  and  all  of  the  bones  composing  it.  In  addition 
to  this,  the  development  of  the  bones  may  be  studied 
at  different  stages  in  the  same  animal  or  individual, 
and  in  this  way  a  very  complete  study  of  the  for- 
mation and  gradual  development  of  the  osseous 
structure  may   be   made   and  accurately   recorded. 

Even  the  conchologist  can  make  use  of  the  X-iays 
for  the  study  of  the  shape,  structure  and  compo- 
sition of  shells,  particularly  of  such  as  are  rare  or 
difficult  to  get,  and  which  he  does  not  care  to 
submit  to  dissection. 

All  of  these  recounted  uses,  howeverj  important 
as  they  may  appear,  become  comparatively  insig- 
nificant when  compared  to  the  possible  uses  of  the 
X-rays  as  a  therapeutic  agent. 


Not  long  after  the  discovery  of  the  X-rays  by 
Roentgen,  it  was  noted  that  after  a  prolonged,  or 
even  after  repeated  short  exposures  of  any  portion 
of  the  body  to  the  energy  emanating  from  a  vacuum 
tube,  peculiar  secondary  effects  sometimes  mani- 
fested themselves ;  these  secondary  effects  varied 
from  a  slight  tanning  or  reddening  of  the  skin, 
simulating  sunburn,  to  the  production  of  a  deep 
burn  or  ulcer.  It  was  not  long  before  experiments 
were  being  made  with  a  view  of  controlling  these 
secondary  effects,  and  to  develop,  if  possible,  their 
curative  properties.  It  was  argued  that  it  these 
rays  have  the  property  of  changing  healthy  cells, 
they  should  also  have  the  property  ,of  bringing 
about  a  corresponding  change  in  degenerate  or 
diseased  cells.  During  the  past  four  or  five  years 
a  large  number  of  more  or  less  authenticated  or 
reliable  reports  have  been  published,  and  at  the 
present  time  the  X-rays  have  firmly  established 
themselves   as   having   marked   curative  properties. 

So  far  as  known,  the  X-rays  are  applicable  in 
but  a  limited  number  of  diseases,  and  even  here 
there  appear  to  be  isolated  cases,  where,  for  some 
unknown  reasons,  the  X-rays  do  not  act  as  promptly 
and  as  satisfactorily  as  in  others.  The  reasons  for 
this  are  no  doubt  to  be  found  in  the  fact  that  med- 
ical men  have  not  as  yet  been  able  to  demonstrate 
the  underlying  causes,  or  the  action  of  the  X-rays 
on  the  various  pathological  conditions.  A  consid- 
erable amount  of  work  is,  however,  being  done  in 
this  direction,  and  it  is  to  be  expected  that  in  the 
near  future  physicians  will  be  able  to  say  why  and 
how  this  particular  form  of  energy  brings  about 
changes  in  pathological  conditions,  and  also  be  able 
to  say  in  which  particular  conditions  the  X-rays  will 
be  of  use  as  a  therapeutic  measure. 

Until  such  time  as  physicians  have  some  definite 
knowledge  as  to  the  limitations  and  possibilities  of 
the  X-rays,  it  will  be  well  to  be  conservative  in 
their  use,  with  a  view  of  avoiding  any  injurious 
after-effects    from    possible    abuse. 

In  summing  up  the  present  applications  and  uses 
of  the  X-rays,  it  will  be  safe  to  say  that  as  an  addi- 
tional means  for  making  a  complete  and  satisfactory 
diagnosis,  in  a  variety  of  medical  as  well  as  sur- 
gical affections,  this  new  form  of  energy  has  more 
than  come  up  to  the  expectations  of  those  most 
interested,  and  bids  fair  to  be  even  more  satisfactory 
in   the  immediate   future. 

For  technical  or  applied  scientific  purposes  they 
have  probably  not  developed  along  the  lines  in  which 
it  was  at  first  expected  they  might  find  application ; 
but  even  here  they  have  found  uses,  and  these  uses 
are  constantly  increasing. 

As  a  therapeutic  measure  for  the  relief  of  suffer- 
ing and  the  cure  of  a  number  of  chronic  and  usually 
discouraging  conditions,  they  bid  fair  to  eclipse  in 
usefulness  and  applicability  any  one  curative  agent 
that  has  been  added  to  the  armamentarium  of  the 
physician   for   a   decade   at    least. 

No  attempt  has  been  made  here  to  even  indicate 
the  effect  that  the  discovery  of  these  rays  has  had, 
both  directly  as  well  as  indirectly,  on  purely  sci- 
entific theories  or  investigations.  Suffice  it  to  say 
that  they  have  materially  broadened  the  horizon 
of  positive  scientific  knowledge,  and  have  in  some 
cases  shattered  theories  that  were  considered  well- 
nigh   unassailable. 


Bell  Telephone  Output. 

The    American    Telephone    and    Telegraph    Com- 
pany's report  for  June  is  as  follows : 

Jane:                                           1903.          1902.            igoi.  1900. 

Gross  output 87,608          96,653          96,300  55,613 

Returned 42,189         41,741         34,221  25,671 

Net  output 45,419         54,912         62,079  29,942 

December  21  to  June  30: 

Gross  output 600,064        589,109        469,923  346,146 

Returned 235,141       226,267       194,569  132,660 

Netoutput 364,923       362,842       275,354  213.486 

Outstanding  June  30 3,515,243    2,888,854    2,228,170    1,793,991 


GENERAL  TELEPHONE  NEWS. 

The  Chicago  Telephone  Company  has  again  been 
made  a  defendant  in  lawsuits  growing  out  of  the 
rate  question,  this  time  in  23  suits  instituted  in 
Justice  Wolff's  court,  by  Chicago  business  firms  to 
recover  money  alleged  to  have  been  paid  the  com- 
pany in  excess  of  the  amount  permitted  by  the  city 
(u-dinances. 

A  recent  strike  of  linemen  and  cal>Ie  employes 
of  the  Michigan  (Bell)  Telephone  Company  at  Jack- 
son, Mich.,  has  resulted  in  a  raise  of  wages  for 
linemen,  and  work  has  been  resumed  on  the  basis 
of  $2.50  a  day,  with  time  and  a  half  for  overtime 
for  work  on  Sundays  and  holidays.  The  company 
is  relniilding  its  Jackson  city  system,  part  of  which 
is  overhead  and  part   underground. 

It  is  reported  that  the  Nashville  and  Lewisburg 
Interurban  Railway  and  the  Nashville  Steam  Fleat- 
ing  Company,  both  of  Nashville,  Tenn.,  are  planning 
to  consolidate.  If  the  merger  is  effected  the  new 
company,  which  will  have  a  capital  of  about  $.3,000,- 
coo,  proposes  to  construct  a  large  automatic  tele- 
phone system.  A  new  power  plant  will  also  be  built 
at  South  Nashville.  Chicago  men  are  said  to  be  in 
the  deal. 


CORRESPONDENCE. 


London  Letter. 

London,  July  8. — Great  satisfaction  is  being  felt 
at  the  proposal  just  made  by  Lord  Rosebcry  with 
respect  to  the  new  technical  institute,  Ijriefly  men- 
tioned in  my  letter  in  last  week's  issue.  The  donors 
of  the  necessary  funds  include  the  Duke  of 
Devonshire,  A.  Balfour,  Francis  Mowatt,  Julius 
Wernher  and  R.  B.  Haldone,  and  the  object  of  the 
school  proposed  is  to  supply  advanced  instruction 
in  scientific  technology  and  to  afford  facilities  for 
original  research.  At  present  the  London  County 
Council  is  the  technical-education  board  for  London, 
and  in  inviting  that  body  to  elect  members  to  serve 
upon  the  board  of  control  of  the  new  university.  Lord 
Rosebery  points  out  that  the  donors  keenly  feel  the 
handicap  under  which  Great  Britain  suffers  as  com- 
pared with  Germany,  which,  by  its  perfect  system 
of  scientific  training,  places  young  men  at  the  dis- 
posal of  tiie  manufacturers  with  a  far  higher  knowl- 
edge than  is  the  case  in  Great  Britain.  In  London, 
he  points  out,  it  is  often  found  that  the  best  places 
are  filled  by  well-educated  Germans.  The  idea  is 
to  make  London  the  educational  center  of  the  Brit- 
ish Empire.  Wernher,  Beit  &  Co.  have  placed  a 
sum  of  money  in  the  hands  of  trustees  to  be  applied 
as  a  contribution  toward  the  cost  of  building  and 
equipment,  and  it  is  hoped  that  a  suitable  site  in 
South  Kensington  will  be  given  to  the  trustees  free 
of  charge.  The  cost  of  the  equipment  of  the  new 
institution  is  put  at  $1,500,000  at  first,  and,  when 
completed,  about  $2,500,000.  The  annual  outlay  is 
to  be  $100,000.  It  is  also  proposed  that  the  new 
institution  shall  be  quite  independent,  although  work- 
ing in  touch  with  other  scientific  bodies,  but  at  pres- 
ent the  details  of  the  organization  have  not  been 
worked   out. 

Following  up  my  recent  notes  concerning  the  pur- 
chase of  the  Metropolitan  Electric  Supply  Company's 
undertaking  in  Marylebone  by  the  Marylebone  Bor- 
ough Council,  it  will  be  remembered  that  the  award 
was  for  the  value  of  the  undertaking  as  it  stood 
on  December  31,  1901.  The  very  lengthy  arbitration 
proceedings  and  the  failure  of  the  local  authority 
to  put  the  purchase  into  effect,  for  many  and  obvious 
reasons,  have  so  prolonged  the  whole  matterd  that 
the  company  has  just  applied  to  the  courts  for  an 
order  giving  a  fixed  legal  date  for  the  completion 
of  the  purchase.  This  was  granted  and  the  date 
fixed  for  December  31st  next.  An  addition  will  be 
then  made  to  the  original  award  in  the  shape  of 
the  added  value  of  the  undertaking  since  December 
31,   1901. 

The  following  particulars  were  given  in  the  House 
of  Commons  last  week  of  the  municipal  telephone 
licenses  which  have  been  granted  in  Great  Britain 
since  the  passing  of  the  1899  telegraph  act ;  the  cor- 
porations named  have  been  granted  powers,  and  the 
figures  denote  year  of  expiration :  Glasgow,  1913 ; 
Belfast,  191 1  :  Brighton,  1926;  Chard,  1922;  Grant- 
ham, :9i  I ;  Huddersfield,  1926 ;  Portsmouth,  1926 ; 
Hull,  1911;  Swansea,  1920:  West  Hartlepool,  1927; 
Oldham,    1920;    Scarborough,    1911. 

It  is  proposed  to  equip  six  light  vessels  with  wire- 
less-telegraphic outfits.  In  making  this  announce- 
ment the  government  does  not  state  which  system  has 
been  adopted.  At  present  no  date  can  be  given  for 
the  completion  of  the  installations. 

The  recent  efforts  which  have  been  made  by  a 
number  of  gas  companies  to  enforce  local  authori- 
ties, embarking  upon  electric-lighting  schemes  and 
to  which  the  gas  companies  pay  rates,  to  so  adjust 
their  charges  from  the  commencement  that  there 
shall  be  no  loss  upon  the  undertaking,  have  been 
greatly  discussed  in  the  House  of  Commons  com- 
mittee within  the  last  week.  Very  few  municipal 
undertakings  are  designed  with  a  view  to  profit  for 
the  first  few  years — in  fact,  the  load  during  that 
period  very  seldom  allows  it — and  although  a  clause 
has  been  granted  once  or  twice  stipulating  that  the 
charges  shall  be  adjusted  at  the  end  of  one  year,  in 
two  instances  a  period  of  three  years  has  been  given 
to  the  local  authority  in  which  to  make  the  under- 
taking profitable,  after  which  no  call  must  be  made 
on  the  rates.  There  is  no  denying  that  even  this  is 
a  considerable  point  in  favor  of  the  opponents  of 
municipal  trading,  having  in  view  the  number  of 
municipal  undertakings  which  do  have  to  call  on 
the   rates. 

The  Curtis  steam  turbine,  about  which  so  much 
has  been  heard  recently  in  the  American  press,  is,  I 
believe,  to  be  used  in  connection  with  the  large  York- 
shire  electric-power   scheme.  W. 


New  York  Notes. 

New  York,  July  18. — Space-telegraph  bulletins 
are  now  being  jiosted  on  nearly  all  the  large  steam- 
ships entering  New  York  harbor.  The  officers  of 
the  Campania  claimed  great  things  for  their  wire- 
less-telegraphy apparatus  when  they  arrived  this 
week.  They  said  that  they  practically  bridged  the 
Atlantic,  as  they  were  in  touch  with  one  or  more 
ships  each  day  of  the  trip,  and  with  land  stations 
the  first  and  last  two  days.  The  Saxonia,  Umbria, 
Carpathia,  Philadelphia,  and  Lucania  were  the  ships 
in  communication  with  the  incoming  Cunarder. 

The  State  Line  Telephone  Company  has  been  in- 
corporated and  is  to  operate  a  telephone  line  con- 
necting Alliany,  New  York  city,  Syracuse,  Roches- 
ter,   Buffalo   and   other   places  in   this   state   and   in 
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Canada.  The  capital  is  $1,000,000,  and  the  directors 
are  William  Engert,  George  Engert,  C.  W.  Andress, 
R.  P.  Lyon.  D.  A.  Nesbitt,  and  E.  A.  Reynolds  of 
New   York  city  and  H.   N.  McKay  of  Brooklyn. 

The  contract  entered  into  between  Coniniissioncr 
Woodbnry  of  the  Street  Cleaning  Department  and 
Milton  Kennedy,  whereby  the  paper  and  refuse  col- 
lected in  Brooklyn  is  to  be  collected  and  dis- 
tributed by  special  cars  on  the  street  railway 
is  being  somewhat  delayed,  but  it  is  believed 
the  system  will  prove  very  satisfactory  when  once 
in  operation.  Under  the  contract  13  stations  are 
to  be  erected  at  selected  sites,  and  the  Street  Clean- 
ing Department  carts  are  to  dump  refuse  at  those 
stations  instead  of  carting  the  matter  outside  the 
city  to  the  dumps.  The  refuse  will  be  collected 
from  tlie  stations,  loaded  into  especially  constructed 
trolley  cars,  and  rini  out  during  the  night  hours  to 
such  places  as  shall  be  filled  in  with  the  refuse. 
The  cars  are  especially  constructed  so  that  no  ashes 
or  odor  can  escape.  The  system  is  estimated  to 
save  the  department  54  per  cent,   in  its  carting. 

W.  C.  Douglas,  secretary  of  the  Rapid  Transit 
Contractors"  Association,  states  that  work  is  being 
seriotisly  delayed  on  several  sections  of  the  subway, 
owing  to  the  strike  of  the  pipe  calkers.  The  sec- 
tion most  crippled  is  that  between  Great  Jones  and 
Thirty-third  Streets,  for  which  Holbrook,  Cabot  & 
Daly  have  the  contract.  Contractor  Bradley's  sec- 
tion, from  Fifty-ninth  to  One-hundred-and-fourth 
Street,  also  is  badly  delayed,  as  are  also  the  con- 
tracts  of  the   Degnon-McLean   Company. 

The  Gill  Electric  Company  has  been  incorporated 
with  $100,000  capital,  and  will  have  headquarters 
in  this  city.  The  directors  are  C-  P.  Gately,  Mama- 
roneck :  E.  R.  Gill.  Yonkers ;  C.  D.  Wood,  Jr., 
Brooklyn. 

The  Globe  Electric  Controller  Company  has  been 
incorporated  and  will  do  business  at  Amsterdam, 
N,  Y.  The  company  is  capitalized  at  $25,000,  and 
the  directors-  are  R.  W.  Brown,  J.  J.  Rowe  and 
R.   G.  Johnson.   Amsterdam. 

Peter  C.  Bouck,  in\'entor  of  the  block  system  of 
railroad  signals  used  in  the  United  Slates,  died  at 
his  home  in  Brooklyn,  on  Wednesday,  of  pneumonia. 
He  was  born  in  Schoharie,  N.  Y.,  75  years  ago.  He 
was  a  member  of  the  Brotherhood  of  Locomotive 
Engineers. 

James  Martin,  head  electrician  of  the  Edison  elec- 
tric-light plant  in  Hudson  Park,  Riverdale,  was 
shocked  to  death  last  night  in  the  power  house. 
The  only  explanation  offered  by  the  officials  was 
that  some  men  who  had  been  employed  in  making 
repairs  during  the  day  had  left  some  work  un- 
finished, that  an  unprotected  wire  had  been  over- 
looked, and  that  Martin's  hand  had  come  in  con- 
tact with  it.  The  voltage  is  very  high,  the  power 
house  furnishing  electricity  for  all  the  electric  lights 
in    Kingsbridge   and    Riverdale. 

President  Thomas  M.  McCarter,  of  the  Public 
Service  Corporation,  of  New  Jersey,  has  given  no- 
tice that  the  new  trolley  combination  soon  will  have 
150  new  cars  in  operation,  and  that  a  transfer  sys- 
tem taking  in  all  the  trolley  lines  in  Jersey  City  will 
be  established  at  once. 

On  allegations  made  at  Trenton,  N.  J.,  that  the 
Southern  Car  and  Foundry  Company,  a  corporation 
with  $3,500,000  capital  stock,  has  practically  no  work- 
ing capital  and  that  it  will  be  unable  to  meet  ob- 
ligations maturing  in  August,  Thomas  A.  Gillespie 
of  West  Orange  has  been  appointed  receiver  for 
the  company  by  Judge  Kirkpatrick  in  the  United 
States  Circuit  Court. 

In  considering  the  proposed  franchise  to  the  Hud- 
son and  Manhattan  Railroad  Company  for  a  tunnel 
under  the  North  River,  connecting  Jersey"  City  with 
Manhattan  at  Courtlandt  Street,  by  the  Rapid  Tran- 
.sit  Commission,  Mayor  Low  took  a  determined 
stand  against  permitting  the  sale  of  the  property 
by  the  company,  when  the  franchise  is  granted,  ex- 
cept with  the  approval  of  the  Board  of  Estimate 
and  of  the  Board  of  Aldermen,  as  well  as  of  the 
Rapid  Transit  Commissioners.  O. 


New  England  News. 

Boston,  Ma-s.--..  July  17. — The  Douglas  Electric 
Company  and  the  Upton  Electric  Company  have 
petitioned  for  authority  to  issue  their  initial  capital 
stock  amounting  to  $7,300  each.  Douglas  and  Up- 
ton adjoin  Uxbridge,  Mass.  The  Uxbridge  and 
Korthbridge  Electric  Company  has  an  electric-light 
plant  in  Uxbridge,  and  people  who  own  large 
amounts  of  that  company's  stock  are  owners  of 
two-fifths  of  the  stocb  of  the  Douglas  and  Upton 
companies.  It  is  proposed  to  have  special  stations 
in  Douglas  and  Upton  and  purchase  electricity  from 
the  Uxbridge  and  Northbridge  Company,  as  is  now 
being  done   in   Grafton,   Mass. 

The  New  Y'ork  Insulated  Wire  Company  has 
awarded  the  contract  for  the  erection  of  a  plant  in 
Wallingford,  Conn.  The  main  building  will  be  four 
stories  high,  60  by   lOO  feet,  and   will   cost  $25,000. 

United  States  Senator  Henry  Cabot  Lodge  and 
17  other  prominent  residents  of  Nahant,  Mass., 
have  organized  a  company  to  operate  an  electric 
railway  between  Lynn  and  Nahant,  in  opposition  to 
the  company  started  by  W.  H.  Southwick.  The 
company  has  a  capital  of  S30.000  and  has  applied 
to  the  Nahant  selectmen  for  a  location. 

The  Charlestown  Navy  Y'ard  officials  have  been 
notified  that  the  Elektron  Manufacturing  Company 
has   been    awarded   a   contract   for   six   electric   ele- 


vators to  be  placed  in  the  shops  of  the  yard's  de- 
partment of  yards  and  docks.  The  contract  price 
is  $17,627,  and  the  elevators  must  be  installed  within 
four  months. 

The  Rockland,  Thomaston  and  Camden  Street 
Railway  Company  is  considering  plans  for  extend- 
ing the  company's  electric  railway  from  Camden 
to  Belfast,  Me.,  via  Lincolnville  and  Northport,  a 
distance  of  some   15   miles. 

W.  R.  Brown,  representing  New  York  capitalists, 
has  been  in  Cherryfield,  Me.,  discussing  the  feasi- 
bility of  building  an  electric  railway  between 
Cherryfield   and    Millbridge. 

The  town  of  Great  Barrington,  Mass.,  has  made 
eight  miles  an  hour  the  limit  of  speed  for  electric 
cars  in  its  main  street  in  the  center  of  the  town 
and  15  miles  per  hour  the  limit  of  speed  in  outside 
districts.  The  Berkshire  Street  Railway  Company 
has  appealed  to  the  Massachusetts  railroad  com- 
missioners, as  it  desires  the  right  to  run  15  miles 
an  hour  in  the  center  of  the  town. 

riie  Rhode  Island  Company  has  announced  that 
it  intends  to  expend  $1,004,070  in  reconstructing  the 
street-railway  system  in  Pawtucket,  R.  I.  This  will 
include  the  cost  of  laying  about  32  miles  of  track 
and  new  rolling  stock  and  $100,000  toward  the 
widening  of  Main  Street.  The  company  will  pay 
iVi  per  cent,  of  its  gross  earnings  to  the  city  dur- 
ing the  next  five  years,  and  two  per  cent,  during 
tlie  following  five  years,  receiving  an  exclusive  elec- 
tric-railway franchise  during  that  time. 

The  Massachusetts  gas  and  electric-light  com- 
missioners have  approved  the  issue  of  20,000  shares 
of  additional  capital  stock  by  the  Edison  Electric 
Illuminating  Company  of  Boston,  half  of  the  pro- 
ceeds to  be  used  for  paying  present  or  future  ob- 
ligations and  the  remainder  to  be  used  in  purchas- 
ing the  electric  generating  plants  of  the  Milton, 
Dedham,  Canton,  Natick,  Framinghani,  Woburn, 
Somerville,  Chelsea,  Newton  and  Needham  com- 
panies, recently  acquired  by  the  Edison  company. 

The  National  Wire  Corporation  has  resumed 
work  in  those  departments  of  its  New  Haven,  Conn., 
plant  which  had  been  closed   for  general  repairs. 

The  General  Electric  Company  is  to  erect  a  brick 
building  650  feet  long  and  150  feet  wide,  costing 
$500,000,  on  the  marshes  at  West  Lynn,  Mass.      B. 


Canadian  Intelligence. 

Winnipeg,  Man.,  July  14. — The  Montreal  Street 
Railway  Company  is  getting  three  more  big  cars 
from  Toronto  to  add  to  the  rolling  stock  in  use  in 
Winnipeg.  The  Portage  Avenue  tracks  are  now 
laid  as  far  as  the  Canadian  Pacific  railroad  crossing. 
Cars  will  be  running  as  soon  as  the  wires  can  be 
strung  and   the   track   ballasted. 

Five  different  gangs  of  men  are  now  at  work 
grading  the  new  electric  road  between  Winnipeg 
and  Selkirk,  and  the  work  will  soon  be  completed. 
It  is  expected  that  the  cars  will  be  running  in  Sep- 
tember. 

The  street  railway  company  is  making  prepara- 
tions at  River  Park  for  the  double  tracking  of  the 
line  from  River  Park  station  to  the  Elm  Park 
bridge. 

In  the  railway  committee  of  the  Canadian  Parlia- 
ment, the  bill  incorporating  the  Marconi  Wireless 
Telegraphy  Company  was  reported.  It  was  amended 
by  making  the  rates  subject  to  a  revision  by  the 
governor-general-in-council.  This  bill  gives  the 
company  authority  to  carry  on  a  land  wireless  tele- 
graph  business   throughout   Canada. 

The  new  street  cars  which  the  St.  John  (N.  B.) 
Street  Railway  Company  lately  ordered  from  the 
Montreal  Car  Works  have  arrived.  The  cars  are 
mounted  on  double  trucks  and  are  of  the  most  mod- 
ern kind  throughout.  They  are  rovided  with  air 
brakes  and  other  improved  devices  for  the  safety  and 
comfort  of  passengers.  Four  more  cars  are  expected 
tc  arrive  at  an  early  date.  They  will  be  put  into 
immediate  service. 

The  gross  receipts  of  the  Toronto  Street  Railway 
Company  for  the  month  of  June  were  $181,317,  of 
which  the  city's  percentage  amounts  to  $21,401.  On 
all  but  about  $1,000  of  the  gross  receipts  the  city 
received  12  per  cent.,  because  the  gross  receipts  since 
the  beginning  of  the  financial  year  of  the  company, 
September  i,  1902,  have  exceeded  $1,500,000.  The 
city's  percentage,  under  $1,000,000,  is  eight  per  cent, 
and  over  $1,000,000  and  up  to  $1,500,000,  10  per  cent. 

Two  electric  roads  are  seeking  entrance  to  Pe- 
trolea,  Ont.,  and  one  road  from  Port  Huron  to  Buf- 
falo will  commence  operations  in  a  few  days.        H. 


Michigan. 


Detroit,  July  18. — A  party  of  officials  of  the 
Lansing,  St.  Johns  and  St.  Louis  road  and  the 
Grand  Rapids,  Grand  Haven  and  Muskegon  line 
recently  inspected  the  two  systems  with  a  view  to 
constructing  an  electric  road  from  Grand  Rapids 
to  St.  Johns,  and  thus  completing  a  line  from  Mus- 
kegon to  Lansing.  The  road  from  Lansing  to  St. 
Johns  has  been  operated  by  steam,  but  the  con- 
tract has  just  been  let  for  equipping  it  with  elec- 
tricity. . 

For  17  years  the  People's  Electric  Light  Com- 
pany of  Flint  has  been  doing  business  in  that  city 
without  a  franchise.  At  the  time  the  company  was 
organized  and  put  in  its  plant  the  council  simply 
gave  a  permit  to  use  the  .streets  of  the  city  and 
entered  into  a  contract  for  lighting  the   city.     The 


permit  became  practically  perpetual.  Some  time  ago 
Philadelphia  capitalists  desired  to  invest  in  the 
plant,  biit  declined  when  it  was  found  that  no  fran- 
chise existed.  The  directors  of  the  company,  all  of 
whom  are  local  men,  asked  for  a  franchise,  but 
were  turned  down  by  the  aldermen.  Now  the  di- 
rectors have  secured  enough  of  the  aldermen  to 
vote  with  them  and  have  been  granted  a  30-year 
franchise.  This  enables  them  to  sell  out  to  the 
Philadelphia  capitalists. 

A  party  of  Boland  surveyors  is  at  work  on  the 
proposed  line  from  Dexter  to  Ann  Arbor,  and  it  is 
now  thought  it  will  enter  Ann  Arbor  on  Miller 
Avenue  instead  of  West  Ann  Street.  Mr.  Boland 
writes  that  within  two  or  three  days  the  work  of 
equipping  the  road  from  Grass  Lake  to  Dexter  on 
the   third-rail    system   will   be   cominenced. 

C.  G.  W. 


Prom  the  Buckeye  State. 

Cleveland,  Ohio,  July  iS.— The  Claveland  Con- 
struction Compaity  of  Akron  has  brought  suit 
against  the  Miami  and  Erie  Canal  Transportation 
Company  to  recover  $33,583.87,  which  is  claimed  to 
be  due  for  work  on  the  division  of  the  canal  line 
between  Dayton  and  Cincinnati.  The  construction 
company  asserts  that  it  had  a  contract  with  the 
canal  transportation  company  to  build  that  portion 
of  the  line,  the  material,  machinery  and  equipment 
to  be  furnished  by  the  defendant,  and  that  it  was 
to  be  paid  five  per  cent,  of  the  entire  cost  of  the 
road  for  that  distance,  and  that  the  sum  named  still 
remains    unpaid. 

It  is  said  that  the  officials  of  the  Columbus  Rail- 
way and  Light  Company  are  considering  a  number 
of  improvements  to  be  made  in  the  railway  prop- 
erty, and  that  the  price  of  incandescent  light  will 
probably  be  reduced  quite  materially,  but  they  are 
not  yet   ready  to  make  any  announcement  in  detail. 

It  is  reported  that  since  the  change  in  manage- 
ment the  Eastern  Ohio  Traction  Company  will  at 
once  build  a  line  between  Garretsville  to  Leavitts- 
burg  to  connect  with  the  Pennsylvania  and  Mahon- 
ing Valley.  The  plan  has  been  in  contemplation  for 
many   months. 

Last  year  the  attorney-general's  department  de- 
cided that  the  manner  of  appraising  electric  and 
steam  roads  should  be  different,  and  a  set  of  rules 
has  been  laid  down  for  each.  One  of  the  roads  in 
Hamilton  County,  which  will  eventually  be  changed 
to  an  exclusive  electric  road,  is  running  about  half 
electric  cars  and  the  other  half  steam  cars.  The 
auditor  of  that  county  has  asked  the  attorney-gen- 
eral to  formulate  a  set  of  rules  to  meet  that  case, 
and  he  is  in  the.  most  difficult  dilemma  that  has 
confronted   him  for  some  time. 

On  August  ist  the  stockholders  of  the  Central 
Market  Street  Railway  Company  of  Columbus  will 
vote  on  the  question  of  leasing  to  the  Columbus, 
London  and  Springfield  road  the  right  to  operate 
its  cars  over  their  line.  They  will  also  vote  upon 
the  proposition  of  the  latter  road  to  guarantee  the 
payment  of  the  principal  and  interest  of  $500,000 
worth  of  gold  bonds  issued  by  the  Central  Market 
company. 

The  Toledo  Heating  and  Lighting  Company  has 
notified  its  patrons  that  its  rates  will  be  increased 
20  per  cent,  at  the  expiration  of  present  contracts 
on  account  of  the  high  price  of  coal  and  the  prospect 
of  its  being  high  the  coming  year.  O.  M.  C. 


Information  from  Indiana. 

Indianapolis,  July  20. — The  Indianapolis  and  Mar- 
tinsville Company  began  running  freight  cars  for 
the  first  time  last  week.  The  cars  are  especially  de- 
signed for  freight  and  the  few  days'  trial  have 
brought  the  management  satisfactory  results. 

The  contract  to  build  the  interurban  line  between 
Wabash  and  Marion  was  awarded  to  J.  G.  White 
&  Co.  of  New  York.  The  work  is  to  be  begun 
soon,  and  cars  are  to  be  running  by  May  i,  1904. 
The  length  of  the  line  is  20  miles.  Contracts  for 
the  steel  ties  and  equipment  have  been  placed  for 
early   delivery. 

The  Indiana  Union  Traction  Company  has  pur- 
chased a  site  upon  which  to  build  a  five-story  ter- 
minal-station building  in  Muncie  for  all  the  inter- 
urban lines  entering  the  city.  Although  the  build- 
ing will  be  constructed  by  the  Indiana  Union  Trac- 
tion Company,  other  roads  that  enter  the  city  will 
become  part  owners.  The  lines  are  the  Muncie- 
Portland ;  the  Muncie,  Hartford  City  and  Fort 
Wayne ;  the  Alexandria  and  Muncie :  the  Muncie 
and   Newcastle  and  the  Dayton  and   Muncie. 

The  Indianapolis,  Martinsville  and  Southern  Rail- 
road Company  has  filed  amended  articles  of  incorpo- 
ration, increasing  its  capital  stock  from  $50,000  to 
$900,000  and  making  a  change  of  name  to  that  of  the 
Indianapolis  and  Southwestern  Traction  Company. 
The  company  proposes  building  the  longest  interurban 
line  in  the  state.  It  will  connect  Indianapolis  and 
Evansville  by  way  of  Martinsville,  Gosport,  Spencer, 
Worthington,  Linton,  Vincennes  and  Princeton.  The 
first  link  will  be  built  this  year  to  Martinsville,  when 
the  capital  stock  will  be  increased  to  $3,000,000.  The 
new  officers  are :  President,  W.  O.  Pickens ;  treasr 
urer,   Daniel  Leslie,  and  secretary,   C.   E.   Barrett. 

Important  changes  are  said  to  have  taken  place 
in  the  affairs  of  the  electric  line  from  Aurora  to 
Rising  Sun  during  the  week,  indicative  of  a  deal 
between  the  Indiana  Southern  electric  railway,  which 
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has  a  franchise  to  carry  both  passengers  and  freight, 
and  one  of  the  steam  roads  running  into  Cincinnati. 
The  plan  is  to  permit  electric  cars  to  run  over  the 
steam  road's  tracks  into  Cincinnati  by  using  a  third- 
rail  system. 

The  first  public  announcement  on  the  part  of 
any  steam  road  that  its  business  had  been  injured 
by  the  competition  of  electric  lines  was  made  by 
J.  B.  Cockrum,  attorney  for  the  Lake  Erie  and 
Western,  in  his  plea  before  the  tax  board  for  a  $500 
per  mile  reduction.  He  said  that  the  company's 
lines  had  been  paralleled  to  a  great  extent  and  that 
its  business  had  been  seriously  injured  by  the  elec- 
tric roads.  He  said  still  more  interurban  lines  are 
to  be  opened  to  invade  the  company's  territory,  and 
for  these  reasons  the  tax  assessment  should  be  re- 
duced. 

Specifications  for  the  electric  lighting  for  the  city 
of  Indianapolis  will  be  made  public  this  week  and 
will  be  open  for  bids  on  a  lO-year  basis.  The  speci- 
fications and  rules  governing  bidders  will  be  fur- 
nished by  the  city  clerk. 

The  new  owners  of  the  Richmond  electric-light 
plant  are  making  extensive  improvements  and  in- 
stalling modern  machinery  to  the  extent  that  indicates 
a  purpose  to  become  a  ruinous  competitor  for  the 
Richmond  municipal  light  plant.  Already  the  com- 
pany has  made  a  reduction  in  commercial  light  rates, 
and  the  prediction  is  freely  indulged  that  the  new 
owners  of  the  old  plant  will  eventually  absorb  and 
own  the  municipal  plant.  F. 


Northwestern  Notations. 

Minneapolis,  July  17. — The  Fox  Riv.er  Electric 
Railway  Company  has  been  looking  over  the  ground 
for  an  electric  line  between  Green  Bay,  Wis.,  and 
Bay    Beach. 

The  Eldora  (Iowa)  Electric  Light  and  Heating 
Company's  plant  has  been  sold  to  Ferris  Bros,  of 
Monmouth,   III,  for  $40,000. 

The  Chippewa  Valley  Electric  Railway  Company 
has  decided  to  greatly  extend  its  system  at  Eau 
Claire,  Wis.  The^total  mileage  will  be  practically 
doubled. 

Agitation  has  been  revived  at  Sioux  City,  Iowa, 
in  favor  of  compelling  the  electrical  companies  to 
put  in  conduit  systems.  The  death  of  two  linemen 
recently  was  the  cause  of  the  subject  being  again 
brought   up. 

Thomas  Warwick  has  sold  the  plant  of  the  Water- 
loo (Iowa)  Electrical  Supply  Company  to  a  stock 
company.  L.  G.  Hopkins  will  continue  at  the  head 
of  the  management. 

The  Crookston  (Minn.)  Waterworks,  Light  and 
Power  Company  has  been  compelled  to  move  all 
of  its  poles,  owing  to  the  fact  that  the  sidewalks 
have  been  widened,  bringing  the  old  poles  in  the 
center  of  the  walks. 

A  company  with  a  capital  stock  of  $10,000  has 
been  incorporated  in  Wisconsin  and  will  build  a 
trolley  line  from  Fond  du  Lac  to  Appleton.  It  is 
the  intention  to  have  a  system  of  lines  connecting 
all    towns   between    Appleton    and  Janesville. 

The  Sioux  City,  Homer  and  Southern  Railway 
Company  has  been  incorporated.  The  new  company 
has  a  capital  of  $500,000  and  will  build  a  trolley  line 
from  Sioux  City,  Iowa,  to  Homer,  Neb.,  a  distance 
of  16  miles. 

The  Fowder  Electric  Company  of  Morris,  Minn., 
has  sold  its  plant  to  Sylvester  Stewart  for  $11,000. 
This  ends  a  contest  which  Mr.  Stewart  has  been 
carrying  on  for  some  months  for  a  franchise.  A 
case  being  now  under  discussion  in  the  courts,  which 
will   be  thrown   out   because  of  this   settlement. 

The  Cannon  River  Electric  Power  Company,  with 
a  capital  of  $500,000,  has  been  incorporated  for  the 
purpose  of  utilizing  the  power  of  the  Cannon  River 
at  Cannon  Falls,  Minn. 

The  contract  for  two  electrical  generators  for  the 
new  state  capitol  at  Bismarck,  N.  D.,  has  been  let 
to  the  Commercial  Electrical  Company  of  Indianap- 
olis, Ind.,  for  $2,851. 

Work  has  begun  at  Pelican  Rapids,  Minn.,  on  a 
building  for  the  electric-light  plant.  The  new  build- 
ing will  be  of  brick,  28  by  60  feet.  The  machinery 
will  be  purchased  at  once. 

The  village  of  Bridgewater,  S.  D.,  will  install  an 
electric-light   system  shortly. 

The  proposed  ordinance  compelling  the  electric- 
light  companies  of  LaCrosse,  Wis.,  to  put  their  wires 
underground  was  defeated  in  the  council  by  a  vote 
of  10  to  nine. 

The  Menominee  and  Marinette  Traction  and  Light 
Company  will  put  in  practically  a  new  street-light- 
ing system  at  Marinette,  Wis.  New  dynamos  will 
be  placed  in  the  power  house  and  a  new  car  barn, 
190  by  46  feet,  will  be  erected. 

The  Polar  Star  Electric  Company  of  Faribault, 
Minn.,  is  preparing  to  improve  the  waterpower  on 
the  Scott  Mill  property,  which  it  recently  purchased. 

The  Duluth-Superior  Traction  Company  has  agreed 
to  comply  with  the  request  of  the  Duluth  (Minn.) 
council  for  larger  cars  on  the  West  Duluth  lines, 
conditional  on  the  city's  repairing  the  bridges  used 
so  that  they  will  be  able  to  carry  the  additional 
weight  without  danger. 

The  street-car  company  at  Superior,  Wis.,  has 
refused  to  pay  for  i)aving  on  Main  Street,  between 
its  tracks,  unless  the  city  will  agree  to  drop  the 
proposed  measure  compelling  the  company  to  re- 
move one  of  its  tracks. 

The    purchase   of   the   electric-light    plant    by    the 
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village  of  Mora,  Minn.,  is  being  agitated. 

Talk  is  being  revived  regarding  the  building  of 
an  electric  line  from  Minneapolis  to  Anoka,  and 
thence  north  through  Anoka,  Isanti  and  Mille  Lacs 
Counties.  It  is  proposed  to  carry  both  passengers 
and  freight.  The  county  commissioners  of  Hennepin 
County  have  been  asked  for  a  right-of-way  along 
the  Osseo  Road,  from  the  end  of  the  Robbinsdale 
hne  to  Anoka.  The  road  will  cost  between  $300,000 
and  $400,000. 

A  rumor  is  in  circulation  that  the  electrical  con- 
tractors of  Minneapolis  have  organized  to  fight  the 
appeal  which  the  Building  and  Trades  Council  will 
take  on  Judge  Cray's  injunction,  but  this  the  em- 
ployers   deny. 

The  Davenport  and  Western  electric  railway  has 
been  sold  to  the  John  U.  May  Company.  The  Dav- 
enport (Iowa)  council  has  extended  .the  time  for 
completing  the  line  from  September  ist  to  December 
31st. 

The  contract  for  the  construction  of  the  John  U. 
May  electric  line  from  Clinton,  Iowa,  to  LeClaire, 
Iowa,  has  been  let  to  the  Calnan  Construction  Com- 
pany  of  Clinton. 

The  Toledo  (Iowa)  Electric  Line  Company  pro- 
poses to  connect  that  city  with  Grinnell  and  Water- 
loo  by   a   trolley  line.  R. 


Southern  Developments. 

Charlotte,  N.  C,  July  18.— On  August  12th  the 
town  of  Trenton,  Tenn.,  will  vote  on  the  question 
of  issuing  bonds  to  purchase  the  local  electric-light 
plant  and  put   in   an   up-to-date   system. 

In  regard  to  the  proposed  combine  of  the  electric 
mterests  of  Chattanooga,  Tenn.,  Edwin  Warner, 
vice-president  of  the  Electric  Railway  Company,  is 
quoted  as  saying  that  the  effort  to  bring  the  com- 
panies under  one  management  has  been  abandoned 
at    least    for   the   present. 

The  town  of  Burlington,  N.  C,  has  voted  $18,000 
bonds  for  electric  lights.  The  plant  will  be  owned 
and   operated   by   the   city. 

It  is  reported  that  Washington,  N.  C,  Kinston 
and  Greenville  will  be  connected  by  an  electric  rail- 
way. 

All  of  the  stock  has  been  subscribed  for  the  pro- 
posed electric  line  between  Greenville  and  Anderson, 
S.  C,  but  some  difficulty  is  being  experienced  in 
securing  the   right-of-way. 

The  S.  B'.  Alexander,  Jr.,  Company  of  Charlotte, 
N.  C,  has  the  contract  for  installing  an  electric, 
light  plant  for  the  town  of  Winnsboro,  S.  C.  The 
General  Electric  Company  will  furnish  the  electrical 
material. 

The  striking  street-railway  employes  of  Rich- 
mond, Va.,  have  been  making  an  effort  to  organize 
an  automobile  line  in  opposition  to  the  electric  rail- 
way. They  claim  that  $40,000  stock  has  been  sub- 
scribed. L. 


PERSONAL. 


Frederic  Nicholls  has  been  elected  vice-president 
of  the  Toronto  Railway  Company  in  place  of  James 
Ross,  resigned. 

W.  W.  Dean,  who  has  been  in  New  York  city 
for  some  time  in  the  interest  of  the  Consolidated 
Fire  Alarm  Company,  was  in  Chicago  several  days 
last   week. 

Clifford  Elliott  has  been  appointed  by  the  mayor 
of  Detroit  as  public  lighting  commissioner,  to  fill 
the  vacancy  caused  by  the  resignation  of  President 
Carhartt.  Mr.  Elliott  is  a  leading  business  man. 
While  he  has  never  held  any  public  ofiice,  Mr.  El- 
liott has  been  identified  with  the  best  interests  of 
Detroit  for  years,  and  is  well  and  favorably  known. 

Davis  Rich  Dewey,  Professor  of  Economics  and 
Statistics  at  the  Massachusetts  Institute  of  Tech- 
nology, has  been  appointed  a  member  of  a  state 
committee  of  five  to  revise  the  legal  relations  be- 
tween employers  and  employes  in  Massachusetts. 
He  is  an  expert  on  labor  questions,  having  been 
chairman  of  the  Massachusetts  board  to  investigate 
the  condition  of  the  unemployed.  In  1901  he  was 
appointed  expert  special  agent  of  the  Census '  Bu- 
reau, for  the  purpose  of  preparing  a  report  on  wage 
statistics. 

Thomas  Chalmers,  who,  with  his  son,  contributed 
the  "Chalmers"  to  the  title  of  the  well-known  Allis- 
Chalmers  Company,  and  a  man  prominent  in  Chi- 
cago's industrial  growth,  died  at  his  home  in  Chi- 
cago on  July  13th.  Mr.  Chalmers  took  an  active 
part  in  the  management  of  the  Fraser-Chalmers 
Company,  which  was  recognized  as  the  world's  larg- 
est producer  of  mining  machinery,  up  to  two  years 
ago  when  the  company  was  merged  in  the  Allis- 
Chalmers  Company,  of  which  his  son,  W.  J.  Chal- 
mers, is  now  vice-president  and  treasurer.  Mr.  Chal- 
mers built  Chicago's  first  waterworks  and  was  iden- 
tified with  the  city's  early  growth.  He  was  88  years 
old  and  a  native  of  Scotland. 

Adolph-  M.  Barron,  the  well-known  consulting 
engineer  of  South  Bend,  Ind.,  will  make  his  head- 
quarters in  the  future  at  Indianapolis,  where  he  will 
superintend  the  construction  of  a  large  electrical 
plant,  distributing  power  from  the  bituminous  coal 
mines  near  that  city.  By  the  use  of  the  slack  and 
refuse  coal  from  these  mines  it  is  believed  by  the 
men  interested  with  Mr.  Barron  that  electric  power 
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can  be  furnished  at  reduced  rates,  and  the  plans  are 
to  erect  a  plant  to  furnish  power  within  a  radius 
of  100  miles.  Mr.  Barron  is  interested  in  a  num- 
ber of  power,  light  and  heating  plants  in  the  cen- 
tral s  ates,  and  if  the  present  plans  prove  success- 
ful, other  similar  plants  will  be  installed. 

When  Henry  Bullen  was  promoted  from  assist- 
ant   general    superintendent    of    the    Detroit    United 

RaoirRn^I  ""  '°.u'''  ^™'="'  ^"Perintendent  of  the 
Rapid  Railway,  other  promotions  were  in  order 
Wilham  J.  Dawson,  formerly  of  the  Fourteenth 
Avenue  line,  has  been  made  assistant  to  Mr.  Bullen 
while,  John  W.  Shields,  formerly  assistant  division 
superintendent      takes     the    place    vacated    by    Mr 

Se'^Fo^'irth^-  A  ■  ^'^'f'  ^°™?^'y  "'Sht  ^.ssistant  of 
the    Fourth    Avenue    barns,    becomes    day    assistant 

t-fl  M  °V  .'°';  '"  """^"^  f™™  a  clerkship  to 
take  Mr.  Keyes'  place.  Mr.  Bullen's  old  place  as 
assistant  to  General  Superintendent  Stanley  of  the 
Detoit    United   Railway   system    has   not   yet    been 

Mr.  Calvin  W.  Rice  of  the  Nernst  Lamp  Com- 
pany of  Pittsburg,  Pa.,  has  announced  his  resigna- 
tion from  the  company,  to  the  universal  regret  of 
his  business  associates.  Since  May,  1902,  Mr  Rice 
has  held  the  position  of  second  vice-president  to 
winch  he  later  added  the  duties  of  sales  manager 
lo  his  efforts  is  dtie  in  a  large  measure  the  success 

1!  <=°fPPany  and  its  present  substantial  commer- 
cial standing.  Mr.  T.  H.  Bailey  Whipple,  who  has 
been  associated  with  the  Sawyer-Man  Electric  Com- 
pany, as  assistant  to  the  second  vice-president,  and 
vvho  IS  well  known  and  highly  esteemed  by  the 
electrical  fraternity,  succeeds  Mr.  Rice  in  the  Nernst 
Lamp  Company.  Mr.  Whipple  was  formerly  con- 
nected with  the  Jandus  Electric  Company  of  Clevc- 


ELECTRIC  LIGHTING. 

The  city  of  Mayfield,  Ky.,  contemplates  the  con- 
struction  of  an  electric-light  plant. 

An  electric-light  plant  for  lighting  the  city  of 
Lexington,  Miss.,  is  to  be  installed  by  G.  A.  Wilson. 

Plans  are  being  prepared  by  Collier  &  Brown  of 
Atlanta,  Ga.,  for  the  municipal  electric-light  plant 
to  be  erected  at  Winder,   Ga. 

E.  J.  Smith  and  associates  of  Sylacauga,  Ala  are 
the  incorporators  of  a  company  capitalized  at  $25  - 
coo,  and  propose  to  erect  an  electric-light  plant  and 
a  system  of  waterworks  at  Sylacauga. 


ELECTRIC  RAILWAYS. 

Plans  are  being  prepared  for  an.  electric-light  plant 
at   Barnesville,   Ga. 

It  is  reported  that  the  Huntington-Hellman  street- 
railway  syndicate  has  assumed  control  of  all  the 
street-railway  lines  in  Los  Angeles,  Cal.  The  deal 
includes  the  Los  Angeles  Traction  Company  with  a 
trackage  of  49  miles,  together  with  power  house, 
sub-station  and  rolling  stock  valued  at  $1,000,000. 
The  gross  earnings  of  the  company  last  year 
amounted  to  $270,763  and  the  net  earnings  were 
$115,600.  The  price  paid  for  the  traction  system  is 
stated  to  have  been  $1,785,000. 

SOCIETIES  AND  SCHOOLS. 

The  contract  for  the  erection  of  the  new  electrical 
and  mechanical-engineering  building  at  the  Uni- 
versity of  Maine,  Orono,  Maine,  has  been  let  and 
work  will  be  begun  at  once. 

At  the  annual  meeting  of  the  Electrical  Contract- 
ors' Association  of  Ohio,  held  at  Toledo  last  week, 
the  following-named  officers  were  elected :  Presi- 
dent, Curtis  Claypoole,  Columbus;  vice-president,  C. 
C.  Bateson,  Cleveland;  secretary,  T.  D.  McCall,  To- 
ledo; treasurer,  J.   C.   McMasters,  Columbus. 


SPACE    TELEGRAPHY. 

It  is  announced  by  the  Marconi  Company  of  Eng- 
land that  new  discoveries  have  just  been  made  which 
will  greatly  facilitate  the  sending  and  receiving  of 
long-distance  space-telegraph  messages.  The  nature 
of  the  discoveries  is  not  stated,  but  they  are  to  be 
applied  to  the  system  before  it  is  opened  for  public 
use,  which  is  to  be  within  several  months.  At  pres- 
ent, it  is  stated,  private  messages  are  being  sent  daily 
between  England  and  Canada. 


AUTOMOBILES. 


Although  it  is  now  three  years  since  the  first  au- 
tomobile was  introduced  into  Mexico,  it  is  stated 
that  there  are  now  over  125  motor  vehicles  in  use 
in  the  City  of  Mexico  alone,  besides  a  number  in 
Monterey.  Guadalajara,  and  other  cities  of  the  re- 
public. On  account  of  the  poor  condition  of  the 
roads  light  runabouts  are  most  in  demand,  although 
there  are  between  40  and  50  electric  vehicles,  in  use 
in  the  capital. 

The  park  commissioners  of  Lincoln  Park,  Chi- 
cago, have  a  new  device  for  stopping  automobiles 
which  are  run  on  the  shore  drive  in  excess  of  tiie 
speed  limit.     An  iron  post  has  been  erected  on  each 
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side  of  the  road  to  which  can  be  attached  a  heavy 
cable  which  is  kept  in  readiness.  Each  end  of  the 
drive  is  supplied  with  the  device  and  a  telephone 
system  connects  the  two.  If  an  offending  automo- 
bile passes,  the  policeman  telephones  the  number  to 
the  other  end.  whereupon  the  cable  is  suspended  and 
the  arrival  of  the   chauffeur  is  awaited. 


MISCELLANEOUS. 

A  curiously  addressed  letter  was  recently  received 
by  the  Ohio  Electric  Works  of  Cleveland,  Ohio, 
which  proves  that  Uncle  Sam's  mail  clerks  have 
lost  none  of  their  cunning,  and  that  the  addressee 
is  well  known.  The  letter  came  to  its  destination 
all  the  way  from  Mexico  bearing  only  the  legend 
"ohi  oelect  Ric  Works  Co."  It  was  promptly  de- 
livered in  Cleveland  to  the  concern  for  which  it 
was   intended. 

The  copper  cable,  valued  at  several  thousand  dol- 
lars, through  which  the  current  for  running  cars  on 
the  St.  Louis.  St.  Charles  and  Western  electric  rail- 
way was  transmitted  across  the  Missouri  River  at 
St.  Charles,  and  whicli  \\as  washed  away  by  the 
recent  flood,  was  found  by  a  workman  who  dis- 
covered the  valuable  wire  oy  tripping  on  an  end 
which  protruded  from  the  sand  on  the  St.  Louis 
County  side  of  the  river.  It  was  torn  from  its 
fastenings  and  washed  a  considerable  distance  down- 
stream and  covered  with  sand  and  mud. 

What  is  probably  the  largest  express  passenger 
locomotive  in  existence  is  the  one  which  has  just 
been  built  by  the  Baldwin  Locomotive  Works  for 
the  Chicago  and  .\lton  Railway.  The  work  of  this 
engine  will  be  to  haul  a  train  of  12  coaches,  aggre- 
gating 675  tons  in  weight,  including  passengers  and 


baggage,  and  it  will  be  required  to  run  an  average 
of  46  miles  an  hour  between  Chicago  and  St.  Louis 
The  total  weight  of  the  engine  is  219.500  poimds 
and  the  working  steam  pressure  is  220  pounds  to  the 
square  inch.  It  is  carried  on  12  wheels,  the  six 
drive  wheels  being  80  inches  in  diameter. 

Some  figures  showing  the  increase  in  power  of 
locomotives  used  upon  one  of  the  leading  lines  of 
the  country  will  be  of  interest.  Between  1897  and 
1902,  on  the  Northern  Pacific,  the  increase  in  num- 
ber of  locomotives  used  was  from  505  to  694,  37.5 
per  cent.  The  total  horsepower  increased  from  249,- 
275  to  512,720,  a  gain  of  263,445  or  105.5  per  cent. 
It  will  be  seen  from  this  that  the  horsepower  per 
engine  increased  from  493  to  739,  a  gain  of  50  per 
cent.  Records  for  the  intervening  years  show  a 
gain  each  year  in  the  average  power  of  the  loco- 
motives, though  in  the  two  years  ne.xt  following  1897 
there  was  actually  a  falling  off  in  the  number  of  loco- 
motives. 

Large  shop  and  office  buildings  have  been  erected 
at  Steelton,  Pa.,  by  the  Pennsylvania  Steel  Com- 
pany. On  account  of  the  great  space  to  be  heated 
and  the  thin  walls  and  skylights,  some  other  method 
than  the  ordinary  piping  for  heating  was  deemed  nec- 
essary. Accordingly  a  fan  and  heater  system  was 
put  in,  the  steam  piping  being  concentrated  into 
compact  heaters  and  enclosed  in  iron  housings. 
Air  is  forced  through  the  heaters  by  fans  and  dis- 
tributed through  the  building  by  a  system  of  gal- 
vanized-iron  pipes,  the  air  discharging  through 
branch  connections  opening  near  the  floor.  There 
are  eight  fans  and  heaters  in  the  shop  building, 
driven  by  steam  and  one  in  the  office  building  driven 
by  a  direct-connected  motor.  The  apparatus  has  a 
capacity    capable    of    heating    the   ^buildings    to    65 


degrees  Fahrenheit  in  zero  weather,  and  was  sup- 
plied by  the  B,  F.  Sturtevant  Company  of  Boston, 
Mass, 


TRADE  NEWS. 


The  California  Electrical  Works,  San  Francisco, 
announces  its  removal  from  409  Market  Street  to 
its  new  building,  547  Mission  Street.  The  company 
is  prepared  to  handle  all  kinds  of  electrical  trade. 

The  British  Westinghouse  Electric  and  Manufac- 
turing Company  has  been  given  an  order  for  12 
mining  locomotives  to  be  used  in  the  De  Beers 
Consolidated  Mines  in  South  Africa.  The  loco- 
motives are  driven  by  two  lo-horsepower  motors 
each,  and  can  develop  a  full-load  drawbar  pull  of 
900  pounds.  A  peculiar  feature  of  the  locomotives 
is  that  the  gauge,  being  only  18  inches,  the  motors 
have  to  be   mounted   clear  of  the  wheels. 

The  Springfield  (Mass.)  Union  of  July  lOth  says: 
"Superintendent  William  Baughman  of  the  Stanlev 
Electric  Company  left  last  evening  for  New  York 
with  the  intention,  it  is  said,  of  completing  arrange- 
ments for  the  removal  of  the  General  Incandescent 
Arc  Lamp  Company  of  New  York -to  this  city.  The 
report  that  the  General  Electric  Company  had  ab- 
sorbed the  arc-light  company's  plant  in  New  York 
has  been  officially  confirmed,  and  there  is  but  little 
reason  to  doubt  that  the  plant  will  be  remo\'ed  to 
this  city.  The  addition  to  the  local  plant  will  mean 
a  decided  boom  for  the  city,  as  the  new  department 
will  give  employment  to  about  500  men,  and  will 
necessitate  the  erection  of  at  least  one  and  perhaps 
more  new  buildings  in  connection  with  the  Stanley 
shops." 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


733.369.  Electric  Time  Switch.  Ira  S.  Callender 
and  Edwin  F.  Callender,  Galesburg,  111.  Ap- 
plication  filed    February  28,    1901. 

Ao  electric  alarm  betl  is  actuated  at  a  predetermined 
time  by  a  trigger  attacbmeat  in  the  clock  mechanism. 

733,380.  Starting  Device  for  Gas  or  Vapor  Electric 
Lamps.  Stanwood  E.  Flichtner,  Englewood, 
N.  J.,  assignor  to  the  Cooper  Hewitt  Electric 
Company,  New  York,  N.  Y.  Application  filed 
June  28,    1902. 

A  Broap  of  gas  or  vapor  electric  lamps,  each  requiring 
startine  current  of  higher  potential  than  that  upon  which 
it  is  to  be  operated  is  provided  with  several  reactance  coils 
iD  series  with  each  lamp.  Means  for  cutting  out  one  or  more 
layers  of  one  of  tbe  reactance  coils  are  combined  with  a 
shimt  across  the  circuit  between  each  lamp  and  its  reactive 
coil. 

733»38i.  Series  Resistance  for  Gas  or  Vapor  Elec- 
tric Lamps.  Stanwood  E.  Flichtner,  Engle- 
wood, N.  J.,  assignor  to  the  Cooper  Hewitt 
Electric  Company,  New  York,  N.  Y.  Applica- 
tion   filed    June    28,    1902. 

Several  inductance  coils  are  connected  in  series  with 
tbe  lamps.  The  coils  are  arranged  with  like  poles  adja- 
cent to  each  other,  a  shunt  across  the  circuit  between  the 
lamp  and  the  inductance  coils,  and  means  for  causing  a 
quick  rupture  of  the  shunt  circuit,  so  that  an  impulse  of 
high  potential  is  created  in  the  inductance  coils  aod  dis- 
charged through  tbe  lamp,  the  inductance  coils  being 
left  in  the  lamp  circuit  as  a  series  resistance  for  the  lamp. 

733401.  Alternating-current  Motor  Controller.  Aus- 
tin Kimble,  Chicago,  111.,  assignor  of  one-half 
to  Frank  S.  Betz,  Chicago,  111.  Application  filed 
January-  26,  1903. 

With  the  motor  is  combined  a  transformer.  A  main  cir- 
cuit is  connected  with  the  primary  coil  of  the  transformer. 
A  tield-exciting  circuit  on  tha  motor  is  connected  as  a  shunt 
from  tbe  main  circuit.  A  switch  on  tbe  motor  adapted  to 
cooneci  the  armature  circuit  with  the  secondary  coil  of  the 
transformer,  and  means  for  cutting  out  the  transformer  and 
simultaneously  connecting  the  armature  circuit  directly 
with  tbe  main  circuit  are  supplied.    (See  cut.) 

733,423-  Electric  Vapor  Appliance.  Max  von  Reck- 
linghausen. New  York,  N.  Y.,  assignor  to  the 
Cooper  Hewitt  Electric  Company,  New  York, 
N.   Y.     Application   filed   May  6,   1903. 

A  starting  band  near  tbe  n<2gative  electrode  is  connected 
with  the  positive  side  of  the  circuit.  A  lead  wire  runs  to 
the  negative  electrode:  sparking  between  the  starting-band 
and  tbe  lead  wire  being  prevented. 

733,436.  Clamp  for  Use  in  Connection  with  Socket 
Carbon-brush  Holders.  Oscar  M.  Stiegler,  Bos- 
ton, Mass.  Application  filed  November  8,  1902. 
A  clamp  formed  of  sheet  metal,  tbe  corners  being  formed 
into  balf-circles.  with  ears  or  loops  in  tbe  opposite  direc- 
tion of  the  clamping  parts  bold  tbe  brush. 

733.462.  Automatic  Weighing  Machine.  Eugene  F. 
Delerj*,  New  Orleans,  La.  Application  filed 
Januar>'  22,  1903. 

An  electromagnet  closes  automatically  tbe  spont  which 
conveys  the  material  to  be  weighed.  When  the  weighing 
arm  balances  the  electrical  connection  is  broken  and  tbe 
spout  reopened. 

733a6S.  Annunciator.  Francis  W.  Dunbar,  Chi- 
cago, III,  assignor  to  the  Kellogg  Switchboard 
and  Supply  Company,  Chicago,  III.  Application 
filed  May  27,  1901- 

Signaling  devices  are  closely  mounted  side  by  side  in  a 
series,  each  bavitie  a  pair  of  coils  with  cores  in  the  coils, 
an  armature  pivoted  between  the  cores,  and  a  permanent 
magnet  at  the  side  of  each  set  of  coils  by  which  the  arma- 
tures of  the  series  are  acted  upon  by  the  perman«nl  mag- 
nets on  either  side.    (See  cut  on  next  page.) 

733.485-  Means  for  the  Control  of  the  Electrical 
Driving  of  Reversible  Rolling  Mills.     Carl  Ilg- 


Issued  (United  States  Patent  Office)  July  14,  igo^. 

ner,    Breslau,   Germany.     Application   filed   June 
25,   1902. 

An  arrangement  for  regulating  the  velocity  of  electric- 
ally driven  reversible  roller-mill  motors,  gradually  taking 
off  current  from  tha  main-current  source,  is  described. 

733.494-  Telephone  Toll  Indicator.  George  A.  Long, 
Hartford,  Conn.,  assignor  to  the  Gray  Telephone 
Pay  Station  Company,  Hartford,  Conn.  Appli- 
cation filed  December  3,  1902. 

The  principal  features  are  a  gong  and  a  register,  a  sup- 
port for  tbe  gong,  a  plunger  operatively  connected  with 
the  register,  and  a  trip  borne  on  the  plunger  and  adapted 
to  operate  a  hammer.  A  muffler  lever  co-operates  with 
the  complementary  muffler  to  muffle  the  gong. 

733.496.  Trolley  for  Electric  Lines.  Kennedy 
Lyons,  New  Rumley,  Ohio,  assignor  of  one-half 
to  Mellie  R.  Manbeck,  New  Rumley,  Ohio. 
Application  filed   March   5,   1903. 

Guards  of  spring  metal  serve  to  keep  tbe  wheel  in  con- 
tact with  the  wire. 


?*0.     733.401, — ALTERNATING-  NO.    733, 614. — HOISTING 

CURRENT  CONTROLLER.  MOTOR. 

733.502.  Means  for  Protecting  the  Exposed  or  Live 
Parts  of  Electric  Switches,  Cut-outs,  etc.  Will- 
iam McDevitt,  Philadelphia,  Pa.,  assignor  of 
two-thirds  to  William  W.  Hollingsworth  and 
Washington  Devereux,  Philadelphia,  Pa.  Ap- 
plication  filed  April    14,   1903. 

An  insulating  fire  and   electric-proof  block  consists   of 


several  members,    each    complementally  grooved  or    re- 
cessed to  conceal  and  surround  all  i 
device  to  be  protected. 


1  parts  of  tbe  electrical 


733,$'^S-  Synchronizing  Alternator.  Charles  P. 
Steinmetz,  Schenectady,  N.  Y.,  assignor  to  the 
General  Electric  Company,  Schenectady,  N.  Y. 
Application  filed   November  20,   1896. 

Synchronism  of  engines  driving  generators  in  parallel 
is  indicated  by  a  pair  of  electromagnets  having  coils  dif- 
ferentially wound  and  included  in  a  local  circuit  with  an 
indicator.  An  external  source  of  energy  supplier,  tbe 
magnets.  The  whole  is  adapted  to  operate  with  amoving 
part  of  the  respective  prime  movers  to  indicate  coinci- 
dence of  revolution.     (See  cut  on  next  page.) 

733.524-  Trolley-pole  Guide.  Hezekiah  0.  Wood- 
bury, Beverly,  Mass.,  assignor  of  two-thirds  to 


Edward  F.  Sanderson  and  Robert  W.  Blaisdell, 
Beverly,  Mass.  Application  filed  October  13, 
1902. 

Details  of  a  device  for  guiding  the  trolley  wheel  are 
described. 

733)549-  Electromagnet.  David  L.  Lindquist,  Yonk- 
ers,   N.    Y.     Application  filed   March  25,    1903. 

Coils  wound  on  the  core  and  extending  transversely  to  the 
pole  face  are  symmetrically  disposed  with  reference  to  an 
axis  perpendicular  to  tbe  center  of  the  polar  face  and  an 
armature  in  front  of  the  face. 

733. 550-  Controlling  Device  for  Alternating-current 
Motors.  David  L.  Lindquist,  Yonkers,  N.  Y. 
Application   filed    March   25,    1903. 

Means  actuated  by  the  primary  motor  circuit  interpose 
resistance  in  the  secondary  circuit  of  tbe  motor.  Means 
are  also  supplied,  controlled  by  the  change  in  voltage,  in 
the  secondary  motor  circuit,  for  gradually  cutting  out  the 
resistance. 

733.551-  Electric  Controller.  David  L.  Lindquist, 
Yonkers,  N.  Y.     Application  filed  April  10,  1903. 

In  a  controlling  device  for  a  direct-current  motor  is 
combined  a  resistance  in  the  motor  circuit,  a  converter  in 
the  circait  and  a  circuit-closer  controlled  by  the  secondary 
of  the  converter  and  operating  to  cut  the  resistance  out  of 
circuit. 

733.553-  Electric  Controller  for  Hydraulic  Elevat- 
ors. Joseph  W.  Moore,  Newton,  Mass.  Appli- 
cation filed  December  26,  1901. 

A  port  connected  with  tbe  hydraulic  mechanism  is  con- 
trolled by  a  valve  which  is  opperated  automatically  by  a 
series  of  electrical  contacts  controlling  electric  circuits, 

733.556-  Submarine  Telegraphy.  Alexander  Muir- 
head,  Shortlands,  England.  Application  filed 
December   27.    1898. 

A  transmitter  and  sending  condensers  are  connected 
respectively  between  the  transmitter  and  cable  and  be- 
tween the  transmitter  and  an  artificial  line.  The  receiver 
and  condenser  are  connected  between  tbe  cable  and  the 
artificial  line.  A  self-inductance  coil  in  shuut  with  the 
receiver  and  condenser  and  through  which  the  steady  cur- 
rent passes  while  current  impulses  of  rapid  variations  of 
potential  operate  the  receiver  is  an  essential  feature. 
(See  cut  on  next  page.) 

733.560.  Protective  Electric  Switch  Box.  August 
Sundh,  Yonkers,  N.  Y.  Application  filed  Feb- 
ruary 20,   1901. 

A  protective  switch-box  body  having  two  parts  separable 
upon  a  plane  coinciding  with  the  central  longitudinal 
plane  of  the  axes  of  the  conduit  pipes  inserted  in  the  box, 
and  removable  clamping  devices  for  normally  clamping 
the  two  parts  together  is  described. 

733.561.  Pressure-regulated  Switch.  August  Sundh, 
Yonkers,  N.  Y.    Application  filed  July  11,  1902. 

In  combination  are  a  circuit  including  a  circuit-closing 
switch-lever,  mechanism  for  controlling  the  lever  by 
changes  in  fluid  pressure,  contacts  adjustable  to  limit  the 
path  of  movement  of  the  lever  and  a  circuit  including  elec- 
tromagnets which  control  a  swinging  switch  lever.  Two 
translating  devices  are  so  arranged  that  circuit  may  be 
made  in  one  and  broken  in  the  other  by  electromagnets 
which  are  in  turn  controlled  by  the  pressure  lever. 

733.562.  Electrohydraulic  Controller  for  Electric 
Motors.  August  Sundh,  Yonkers,  N.  Y.  Ap- 
plication filed  July   II,   1902. 

Theprincipal  features  are  an  electromagnet,  an  arma- 
ture therefor,  a  switch  controlled  by  fluid-pressure  for 
closing  circuit  through  the  magnet,  a  series  of  resistances, 
a  circuit-closer  controlled  by  the  armature  and  in  circuit 
with  the  resistances,  and  means  also  actuated  by  fluid 
pressure  for  cutting  the  resistances  into  or  out  of  the 
circuit. 

733.563.  Electric  Controller.  August  Sundh,  Yonk- 
ers, N.   Y.    Application  filed  March   16,   1903. 

Means  for  producing  a  compound  magnetic  circuit  con- 
taining a  variable  reluctance  and  including  a  movable 
body  are  supplied.  Tbe  body  may  be  moved  to  reduce 
the  reluctance  in  tbe  circuit. 
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733.564.     Electric  Controller.    August    Sundh,   Yonk- 
ers,   N.   Y.     Application  filed   March  6,    1903. 

Two  electromagnets  are  each  supplied  with  an  arma- 
ture. The  armature  of  one  electromafinel  is  normally  id 
its  attractive  field  and  the  armature  of  the  other  electro- 
maRnet  normally  out  of  its  attractive  field.  Means  con- 
trolled by  the  first-named  armature  for  moving  the  second 
armature  into  the  attractive  field  of  its  controllinR  elec- 
tromagnet and  on  electric  mechanism  controlled  by  the 
last-named  armature  are  used. 

733065-     Electric   Controller.    August   Sundh,   Yonk- 
ers,    N.    Y.     Application  filed   March   16,   1903- 

In  combination  with  a  solenoid  and  core  having  an  offset 
prolongation  is  a  series  of  pivoted  bell-crank  circuit- 
closing  levers  of  magnetic  matt  rial  each  having  an  aim  in 
inductive  proximity  to  a  longiiudinal  face  of  the  pro- 
longation, and  contact  terminals  in  the  paths  of  the  other 
arms  of  the  levers.  The  parts  are  constructed  and  ar- 
ranged so  that  when  the  core  is  moved  by  its  solenoid  the 
face  of  the  prolongation  is  caused  to  travel  over  the  lever 
arms  successively  until  all  of  the  arms  have  been  at- 
tracted and  circuit  closed  with  the  contact  terminals 
through  tbe  other  arms  of  the  levers. 

733,566.     Electric  Controller.    August   Sundh,  Yonk- 
ers,   N.   Y.     Application  filed  March   16,   ]903- 

The  principal  features  are  a  snap-switch,  a  swinging 
lever  having  jaws  of  magnetic  material,  a  magnet-pole 
against  which  the  jaws  are  adapted  to  abut  and  a  con- 
ducting terminal  in  the  jaws  and  separated  from  them  by 
insulating  material. 


NO.    733,468. — ANNUNCIATOR. 

733,567.  Electric  Controller.  August  Sundh,  Yonk- 
ers,   N.   Y.     Application   filed    March    16,    1903. 

Two  circuit  closers  each  having  a  controlling  electro- 
magnet are  constructed  so  that  one  circuit  closer  closes 
circuit  through  the  magnet  coil  of  the  other. 

733.569.  Binding  Post  and  Contact  for  Electric 
Switches.  William  C.  Tregoning,  Hartford, 
Conn.,  assignor  to  Charles  G.  Perkins,  Hartford, 
Conn.     Application    filed    April    2^,    1903. 

A  binding  post  is  provided  with  contact  plates  lying  sub- 
stantially parallel  with  each  other,  joined  by  curved  arms 
on  each  side  of  the  post  and  connected  by  a  bar  that  is  se- 
cured in  a  slot  in  the  post. 

733,587.  Electrical  Rotary  Portable  Machine  for 
Cutting  Sugar  Cane,  etc.  Stephen  J.  Hylton- 
Bravo,  Hawthorn,  Victoria,  Australia.  Appli- 
cation filed  April   iS,  1903- 

The  machine  comprises  a  rotary  casing,  a  saw  carried  by 
the  casing,  and  armatures  revolving  with  the  casing  before 
stationary  field-magnets. 

733.595.  Globe-holder  for  Arc  Lamps.  Robert  H. 
Read,  Schenectady,  N.  Y.,  assignor  to  the  Gen- 
eral Electric  Company,  Schenectady,  N.  Y. 
Application   filed   April   3,   1901. 

Elastic  clamp  jaws  extend  above  the  plane  of  the  globe 
seat  and  secure  the  globe  in  position. 

733,602.  Metal  Anode.  Harry  E.  Starrett,  Chicago. 
Ill,  assignor  to  the  Hanson  &  Van  Winkle  Com- 
pany.    Application    filed    December    19,    1901. 

The  inventor  proposes  an  anode  of  elliptical  cross-section 
having  a  comparatively  flat  but  convex  curvature  adapted 
to  be  placed  opposite  a  cathode  to  compensate  for  the 
otherwise  greater  flow  of  current  at  the  edges  of  the  anode. 

733>6io.  Rheostat.  William  C  Yates,  Schenectady. 
N.  Y.,  assignor  to  the  General  Electric  Com- 
pany, Schenectady,  N.  Y.  Application  filed  Oc- 
tober   3,    1902. 

A  helical  coil  of  wire,  the  convolutions  of  which  are 
surrounded  with  insulating  material,  except  on  an  exposed 
side,  is  combined  with  a  switcharm  adapted  to  move  over 
and  make  contact  with  the  exposed  portions  of  the  con- 
volutions. 

733,611.  Bearing  for  Electric  Meters.  George  H. 
Alton,  Lynn,  Mass.,  assignor  tO  the  General 
Electric  Company,  Schenectady,  N.  Y.  Appli- 
cation filed   November  8,    1902. 

An  end  piece  for  the  shaft  consists  of  a  pivot  pin  of 
non-magnetic  material  removably  fastened  to  the  end  of 
the  shaft.  A  pivot  point  of  hard  steel  is  set  in  the  end  of 
the  pivot  pin  in  alinement  with  the  axis  of  the  shaft. 

733,614.  Hoisting  Motor.  Augustus  A.  Ball,  Jr., 
Lynn,  Mass.,  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
April    16,   1902. 

Essentially  the  hoist  comprises  a  suspended  screw  hav- 
ing a  longitudinal  keyway.  A  casing  consisting  of  a  body 
with  a  tubular  neck  concentric  with  the  screw  carries  a 
collar  having  a  spline  entering  the  keyway.  The  motor  abaft 
meshes  with  the  screw.    (See  cut  on  preceding  page.) 

733.619.  Trolley  Circuit-breaker.  Charles  P.  Ereese, 
Norfolk,  Va.,  assignor  to  the  Hall  Signal  Com- 
pany, New  York,  N.  Y.     Application  filed  April 

h    1903- 

Conductive  end  pieces  partly  embrace  an  insulating 
body  on  tlie  circuit  breaker.  The  end  pieces  have  arms 
extending  along  the  lower  edges  of  the  insulating  body  and 
overlapping  each  other  longitudinally. 

733.627.  Polarily  Indicator.  Frank  P.  Cox,  Lynn 
Mass.,  assignor  to  the  General  Electric  Com- 
pany, Schenectady,  N.  Y.  Application  filed  Jan- 
uary  2\,    1901. 

Two  indicating  lamps  mounted  on  a  common  base  are 
combined  wiih  double  break  contacts  bridged  by  tlie  arma- 
ture of  a  polar  relay  at  its  limits  of  vibration.  Connec- 
tions for  cutting  in  one  or  the  other  lamp  and  common 
terminals  for  the  lamps  and  relay  are  provided. 


733,^3'i-  Conduit  and  Trough  for  Electric  Conduct- 
ors. Thomas  E.  Devonshire,  Chislehurst,  Eng- 
land,    Application   filed   March    3,    1903. 

The  conduit  consists  of  metal  network  overlaid  with 
cement  and  provided  with  suitable  end  connections. 

733,^37-  Demagnetizer.  William  J.  Forster,  Mil- 
waukee, Wis.  Application  filed  March  15,  1902. 
Apparatus  comprising  hollow  electromagnets  different 
in  size,  a  pair  of  conductor  wheels  insulated  on  a  common 
spindle  and  provided  with  inwardly  extending  contact 
pins  is  arranged  so  that  the  pins  of  one  wheel  alternate 
with  those  of  tbe  other.  End  spring  brushes  are  each 
alternately  in  touch  with  (he  contact-pins  of  both  wheels 
and  a  single  pin  of  one  wheel.  A  switch  arranged  to  close 
an  electrical  circuit  includes  either  of  the  magnets  and 
brushes,  which  latter  constitute  terminals  of  a  circuit  for 
current  of  suitable  intensity. 

733.643.  Electrolytic  Apparatus.  Leo  Gurwitsch, 
Kiew,  Russia.  Application  filed  November  10, 
1902. 

Iron  plates  in  a  proper  receptacle  are  provided  on  one 
side  with  minute  grooves,  the  two  outer  plates  being 
connected  with  the  poles  of  the  dynamo.  The  interme- 
diate plates  are  insulated,  and  means  for  spurting  mercury 
against  tbe  grooved  side  of  the  plates  are  supplied. 

733>^^7-  Automatic  Gas-lighting  Attachment.  Charles 
F.  Mason,  Dryden,  N.  Y.  Application  filed 
March  23,   1903. 

Electrical  contact  is  broken  and  a  spark  formed  by  tbe 
raising  of  a  float. 

733y^^-  Battery  Element.  Louis  Chronik,  New 
York,  N.  Y.,  assignor  to  the  United  States  Bat- 
tery Company,  Brooklyn,  N.  Y.  Application 
filed   November   15,   1902. 

Washers  having  openings  interposed  between  plates 
having  smaller  openings  are  held  together  by  end  plates. 
To  one  of  the  end  plates  is  attached  a  supporting  pillar. 

733}^97-  Battery  Connection.  Louis  Chronik,  New 
York,  N.  Y.,  assignor  to  the  United  States  Bat- 
tery Company,  Brooklyn,  N.  Y.  Application  filed 
November    15,    1902. 

The  connection  is  non-corrosive  and  is  embedded  in 
conductive  non-corrosive  material. 

733.698.  Automatic  Crossing  Alarm.  Joseph  P, 
Church,  Decatur,  111.  Application  filed  August 
18,   1902. 

An  electromagnetically  actuated  bell  has  one  terminal 
attached  to  one  rail  of  the  track.  The  bell  is  connected 
to  the  other  rail  through  a  suitable  battery  and  relay 
magnets. 

733,702.  Electrically  Operated  Musical  Instruments. 
George  H.  Davis,  New  York,  N.  Y.  Application 
filed  November  g,  1896. 

Details  are  described  of  an  adaptation  of  electrical 
means,  through  the  agency  of  contact  fingers,  to  playing 
the  instrument,. 

733,711.  Electrical  Water-level  Indicator,  Recorder 
and  Alarm.  John  R.  Flood,  William  E.  Sayer 
and  Albert  D.  Campbell,  Spokane,  Wash.  Ap- 
plication  filed   April   23,    1903. 

Within  a  casing  is  a  movable  float  carrying  a  contact.  A 
series  of  fixed  contacts  are  in  the  path  of  the  movable 
contact.  A  water-level  recorder  in  electric  circuit  with 
the  contacts  consisting  of  a  series  of  successively  ener- 
gized magnets,  and  an  armature  slidably  mounted  to  be 
moved  by  the  attractive  power  of  the  magnets  registers 
the  height  on  a  recording  sheet  by  a  tracer  carried  on  the 
armature. 

733y7^5-  Electric  Elevator  Safety  Appliance.  Ed- 
ward L.  Hail  and  George  Hail,  Providence, 
R.    I.     Application    filed    April    i,    1902. 

Switches  adapted  to  be  operated  by  the  elevator  doors 
are  included  in  a  normally  closed  electric  circuit.  Elec- 
tromagnets hold  the  lock  in  an  inoperative  position  while 
the  doors  are  closed. 


Company,    Bridgeport,    Conn.     Application    filed 
March  5,   1903. 

The  combined  incandescent  lamp-socket  shell  and  shade 
holder  described  comprises  a  socket  shell  and  a  shade 
bolder  having  an  annular  flange  surroundiog  the  shell. 

733j7^-  Combined  Portable  Electric  Lamp  and  Bat- 
tery. Malcolm  Sutherland  and  Elias  Marcuson, 
London,  England.  Application  filed  April  11 
1902. 

An  electric  battery  provided  with  battery  terminals 
which  connect  through  a  switch  with  tbe  lamp  terminals 
Is  described. 

733,782.  Telephone-line  Contact  Apparatus.  Joseph 
P.  Werner,  Cliftonforge,  and  William  H.  Silvey. 
Lowmoor,  Va.  Application  filed  February  21, 
1903. 

A  metallic  plate  is  fastened  to  the  pole  by  a  shank.  An- 
other metallic  piece  acts  with  the  first  and  clamps  about 
the  wire.  From  the  clamp  a  "wire  is  carried  to  the  line- 
man's telephone. 

733,797-  Process  of  Producing  Insulating  Mediums. 
Fritz  Basenau  and  Ali  Cohen,  Amsterdam,  Neth- 
erlands.    Application   filed   August  4,    1902. 

Purified  asphalt  is  mixed  with  petroleum,  a  solution  of 
aluminum  aceticum  and  an  alkali  and  resin,  with  the  aid 
of  heat. 
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NO.     733,515.  -  SYNCHRONIZING    DEVICE. 

733,727.     Trolley  Head.     Frederick  V.   Marsh,  Hav- 
erhill,  Mass.     Application  filed  August  22,  1902 
A  trolley  head  is  composed  of  several  parts  clamped  to- 
gether and  a  wheel  contact. 

733,7S<^-  Signaling  Apparatus  for  Elevator  Cars. 
Charles  A.  Reiners,  Chicago,  III,  assignor  of 
one-half  to  the  Elevator  Supply  and  Repair  Com- 
pany, Chicago,  111.  Application  filed  April  17, 
1S99. 

An  electric  sienal  on  the  car  is  combined  with  a 
circuit  controller  located  upon  the  car  and  servinR  to 
operate  the  signal.  A  second  circuit  controller  is  located 
upon  tbe  car  and  serves  to  restore  the  signal  to  normal 
condition. 

733,751-  Voltaic  Cell.  Charles  T.  Richmond  and 
Marcus  H.  Moffett,  Cleveland,  Ohio,  assignors  to 
the  National  Carbon  Company,  Cleveland,  Ohio, 
Application   filed   May  25,    1903. 

An  insulating  cover  has  on  its  under  side  an  annular 
flange  and  a  carbon  electrode.  A  zinc  electrode  in  the 
form  of  a  cylinder  embraces  the  flange. 

733)752-  Sparking-device  Governor  for  Gasoline  En- 
gines. Orlando  J.  Root,  East  Moline,  111.  Ap- 
plication filed   December    16,   1902. 

An  igniting  device  for  explosive  engines  is  described. 

733.759-  Electric  Socket.  William  S.  Staplcy,  Bridge- 
port,  Conn.,   assignor    to   the    Bridgeport    Brass 
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NO. 733, 556. — SUBMARINE   TELEGRAPH. 

733,813.  Storage  Battery.  Rufus  N.  Chamberlain, 
Depew,  N.  Y.,  assignor  to  the  Gould  Storage 
Battery  Company,  New  York,  N.  Y.  Applica- 
tion  filed   April   16,   1902. 

The  storage-battery  cell  comprises  a  containing  vessel 
having  its  lovwer  portion  formed  with  separate  pockets,  an 
electrode  plate  in  each  of  the  pockets,  the  electrode 
plate  of  one  pocket  being  of  opposite  polarity  to  that  in  an 
adjacent  pocket.  The  pockets  are  of  a  character  to  catch 
and  retain  material  dropping  from  tbe  plates. 

733.876-  Fire  Arrester  for  Electric  Incandescent- 
light  Wires.  Oscar  H.  R.  Schnlze,  Chicago,  111. 
Application  filed   March  8,   1902. 

A  barrier  to  itame  is  made  by  clamping  about  the  wires 
asbestos  blocks  with  grooves  to  contain  tbe  wires. 

733,883.  Electrical  Annunciator.  John  H.  Taylor, 
Schenectady,  N.  Y.  Application  filed  January 
14,   1903. 

Rotatably  mounted  conducting  rings,  a  comb  bearing  a 
conducting  tooth  corresponding  to  each  of  the  rings  but 
normally  out  of  contact,  a  foot  mounted  to  engage  all  of 
the  teeth,  and  a  spring  arranged  to  exert  a  force  on  the 
foot  to  bring  the  teeth  in  contact  with  tbe  rings  are  tbe 
principal  features.  Means  opposing  and  overcoming  tbe 
force  of  tbe  spring  operated  by  an  electromagnet  are 
supplied. 

733.901.  Method  of  Braking  Moving  Loads.  Frank 
E.  Case,  Schenectady,  N.  Y.  Original  applica- 
tion filed  February  ig,  1900.  Divided  and  this 
application    filed    March    20,    1902. 

Electrical  circuits  of  a  dynamo  are  connected  so  that 
it  will  operate  to  retard  the  movement  of  tbe  load  when 
connected. 

733.909-  Telegraph  Repeater.  Francis  W.  Jones, 
New  York,  N.  Y.  Application  filed  April  17, 
1903- 

In  combination  are  two  main  circuits,  two  relays,  one  in 
each  main  circuit,  a  local  circuit  for  each  relay,  and  three 
separate  and  distinct  magnets  in  each  local  circuit.  The 
first  magnet  operates  to  hold  its  relay  arm  when  circuit  in 
the  relay  coil  is  broken.  The  second  magnet  operates  a 
spring-contact  point  in  tbe  second  main  circuit,  and  the 
third  magnet  operates  a  circuit  breaker  in  a  sbunt  cir- 
cuit around  tbe  balding  coil  of  tbe  other  relay. 

733,918.  Active  Material  for  Electric  Accumulators. 
Alida  L.  Rosenthal,  London,  England,  adminis- 
tratrix of  Sigmnnd  Adolf  Rosenthal,  deceased. 
Application  filed  May  8,  1903. 

Urea  sulphate  and  a  relative  small  quantity  of  lead  sul- 
phate are  added  to  an  oxide   of  lead  to  form  tbe  material. 


EXPIRING  PATENTS. 

Following   is  a   list   of   electrical  patents  that  ex- 
pired on  July  20,   1903 : 

345,700.  Electrical  Safety  Automatic  Brake.  Frank 
E.  Kinsman,  New  York,  N.  Y. 

345.720.  Vibrating  Electric  Motor.  Albert  L.  Par- 
celle,  Boston,  Mass.,  assignor  to  the  National 
Electrical  Company,  New  York,  N.  Y. 

345.721.  Electrical  Synchronous  Movement.  Albert 
L.  Parcelle,  Boston,  Mass.,  assignor  to  the  Na- 
tional Electrical   Company,  New  York,   N.   Y. 

345,762.     Telephone     Transmitter.     Grant     Brambel, 

Havana,    N.    Y.,    assignor   of   one-half   to    Fred 

James    Dunham,    Havana,    N.   Y. 
345,845.     Electric  Railway.    John  C.  Henry,  Kansas 

City,   Mo. 
345,880.     Circuit-controlling    Key     for    Incandescent 

Electric    Lights.     Arthur    G.    Brown,    Brooklyn. 

N.    Y.,   assignor   to    George   Westinghouse,   Jr., 

Pittsburg,   Pa. 
346,020.     Circuit-controlling    Key    for    Incandescent 

Electric    Lainps.     Artnur    G.    Brown,    Brooklyn, 

N.    Y.,   assignor   to    George    Westinghouse,    jr., 

Pittsburg,  Pa. 

346.031.  Telephone.  Julius  Emmner.  Jr..  Washing- 
ton, D.  C. 

346.032.  Galvanic  Battery.  Theodor  Erhard,  Stutt- 
gart, Wurlemberg,  Germany. 
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The  Handsome  Central  Station  of  Char- 
lottenburg,  Germany. 

By  Fr.\nk  C.  Perkins. 

As  will  be  noted  by.  the  accompanying  illustra- 
tions, the  municipal  central  station  of  Charlotten- 
burg,  Germany  (a  suburb  of  Berlin),  presents  a 
particularly  handsome  appearance,  both  within  and 
without.  Much  attention  has  been  paid  to  archi- 
tectural  decoration,   and   it   is   said   that   the   engine 


the  side  of  the  generator  room  and  is  made  up  of 
nine  marble  panels,  upon  which  are  mounted  the 
usual  measuring  instruments,  switches,  circuit 
breakers  and  regulators  for  both  alternating  and 
direct-current  machines.  Two  rotary  converters  of 
75  kilowatts  each  are  in  operation  at  this  plant,  the 
speed  being  1,000  revolutions  per  minute,  the  direct 
current  being  used  for  exciting  the  field  magnets  of 
the  alternators. 

-\  rotary  converter  is  utilized  for  charging  a  stor- 


which  are  24  millimeters  for  the  larger  machine  and 
25  for  the  smaller.  The  former  has  an  armature  of 
5,100  millimeters  in  diameter  and  that  of  the  latter 
measures  4,600  millimeters,  while  the  widths  are  170 
millimeters  and  130  millimeters,  respectively.  The 
440-kilowatt  machine  has  1,530  kilograms  of  copper 
and  4,000  kilograms  of  iron,  and  the  250-kilowatt 
generator  has  1,340  kilograms  of  copper  and  1,700 
kilograms  of  iron.  The  former  machine  has  a  total 
weight  of  about  50,000  kilograms,  of  which  17,000 
kilograms  represents  the  weight  of  the  stationary 
part.  The  smaller  machine  weighs  about  37,000 
kilograms,  of  which  12,000  kilograms  represents  the 
weight  of  the  stationary  part  and  17,000  kilograms 
the  rotating  portion  of  the  machine. 

The  direct-current  machine,  which  has  a  capacity 
of  440  kilowatts  and  supplies  current  at  600  volts 
for  railway  work,  is  a  12-pole  machine  and  weighs 
about  30,000  kilograms.  The  field  of  this  generator 
weighs  14,400  kilograms  and  the  armature  15,500 
kilograms.  The  armature  is  2,440  millimeters  in 
diameter  and  466  millimeters  wide.  It  is  constructed 
with   585   slots,   and  the  total  weight   of  the  copper 


lolerior  of  Charlottenburg  Central  Station. 

and  generator  room  is  equal,  in  beauty  of  design,  to 
that  of  any  electrical  station  in  Europe. 

The  plant  is  located  on  the  northern  bank  of  the 
River  Spree,  and  is  admirably  situated  for  obtain- 
ing both  coal  and  water.  The  current  generated  is 
utilized  for  lighting  and  also  for  operating  the  cars 
of  the  Greater  Berlin  street-railway  system,  the  light- 
ing being  effected  by  means  of  a  three-phase  alter- 
nating current  of  3,000  volts  and  the  current  for  the 
railway  being  a  direct  current  of  600  volts'  pressure. 

The  boiler  house  is  equipped  with  six  water-tube 
boilers  of  300  square  meters'  heating  surface  each, 
and  sunerheaters  having  54  square  meters'  heating 
surface  are  provided.  The  boiler  house  is  also  sup- 
plied with  two  other  batteries  of  boilers  and  econo- 
mizers, the  boiler  pressure  used  being  10  atmos- 
pheres. 

The  interior  of  the  engine  and  generator  room 
may  be  noted  in  the  upper  illustration  on  this  page, 
while  the  exterior  of  the  station  is  also  shown  on 
this  page,  and  the  interior  of  a  street  transformer 
sub-station  is  given  on  the  next  page.  The  generator 
room  is  equipped  with  one  direct-connected  three- 
phase  generator  of  i,i6o  kilowatts'  normal  capacity 
which  supplies  a  current  of  3,200  volts'  pressure  and 
operates  at  a  speed  of  94  revolutions  per  minute; 
two  440-kilowatt  three-phase  generators  of  the  same 
speed  and  voltage,  and  also  one  machine  of  220  kilo- 
watts' capacity.  The  direct-current  equipment  in- 
cludes two  direct-connected  multipolar  machines  of 
440  kilowatts,  each  supplying  current  at  600  volts' 
pressure,  the  speed  being  the  same  as  those  men- 
tioned above,  94  revolutions  per  minute.  The  elec- 
trical apparatus  was  installed  by  the  Elektricitats 
Actien  Gesellschaft  of  Frankfort-on-the-Main. 

The  large  three-phase  alternator  is  driven  by  a 
horizontal  tandem  compound  engine  of  1,500  horse- 
power capacity.  Provision  has  also  been  made  for 
the  installation  of  another  1,500-horsepower  engine, 
making  the  seventh  unit  in  the  station,  which  may 
he  directly  coupled  to  either  one  or  two  multiljolar 
direct-current  machines  as  desired.  The  other  gen- 
erators in  the  station  are  directly  connected  to 
horizontal  tandem  and  cross-compound  engines  of 
from  500  to  650  horsepower  capacities. 

The  switchboard  is  located   in  a   large  gallery  at 


THE    CENTRAL    STATION    OF   CHARLOTTENBURG    ON    THE    RIVER    SPREE. 


age  battery  for  lighting  purposes,  the  latter  having 
a  capacity  of  over  800  ampere  hours  at  a  three-hour 
discharge  rate.  The  storage-battery  plant  for  rail- 
way regulation  has  a  capacity  of  370  ampere-hours 
and  is  charged  by  the  aid  of  motor-generator 
boosters  of  58  kilowatts'  capacity,  delivering  cur- 
rent at  from  45  to  165  volts'  pressure.  The  motors 
are  of  the  three-phase  induction  type  operating  at 
485  revolutions  per  minute  and  developing  100  horse- 
power at  a  pressure  of  3,000  volts. 

It  may  be  of  interest  to  note  some  of  the  details 
of  construction  of  the  three-phase  and  direct-current 
machines  in  this  plant.  The  large  three-phase  al- 
ternator has  a  maximum  capacity  of  1,430  kilowatts 
and  has  64  poles.  The  armature  has  384  slots  which 
measure  28  millimeters  in  diameter.  The  armature 
has  a  diameter  of  three  meters  and  a  width  of  290 
millimeters,  and  the  total  weight  of  copper  used  is 
2,67s  kilograms,  while  that  of  the  iron  is  8,500  kilo- 
grams. The  total  weight  of  this  machine  is  about 
65,000  kilograms,  of  which  36,500  kilograms  repre- 
sents the  weight  of  the  rotating  portion  and  27,800 
kilograms  the  weight  of  the  stationary  part  of  the 
machine. 

The  three-phase  machines  of  440  kilowatts'  and 
250  kilowatts'  output  also  each  have  64  poles,  and, 
operating  at  94  revolutions  per  minute,  generate 
current  at  3,200  volts.  Both  of  these  alternators 
are  also  provided   with  384  slots,  the  dimensions  of 


used   is   1,970  kilograms,   while   that  of  the   iron   is 
6,200  kilograms. 


American    Pacific    Cable    Open    for 
Business. 

The  Commercial  Pacific  Cable  Company's  trans- 
pacific cable,  recently  completed,  and  which  is  oper- 
ated in  connection  with  the  land  lines  of  the  Postal 
Telegraph-cable  Company,  was  opened  for  cable 
business  to  and  from  the  Philippine  and  Ladrone 
Islands,  China,  Japan  and  Korea  on  July  25th. 
The  rates  per  word  between  points  named  below 
and  San  Francisco  are  as  follows :  Midway,  60 
cents;  Guam,  85  cents;  Manila  and  Luzon  Island, 
$1.05;  all  other  Philippine  islands,  $1.15;  Hongkong, 
$1.10;  China,  $i.io;  Macao,  $1.15;  Japan,  $1.41; 
Chemulpofusan  and  Seoul  in  Korea,  $1.41 ;  other 
places  in  Korea,  $1.49;  Formosa,  $1.21. 

The  company  announces  that  the  rate  between 
San  Francisco  and  Honolulu  has  been  reduced  from 
50  cents  to  35  cents  a  word.  As  Manila  time  is 
considerably  in  advance  of  San  Francisco  time,  the 
first  business  from  Manila  arrived  at  San  Francisco 
on   the   afternoon   of  July   24th.    ■ 


As  a  result  of  an  outbreak  in  the  street-car  strike 
at  Richmond,  Va.,  last  week,  two  cars  were  blown 
up  and  a  number  of  people  injured. 


74 


WESTERN    ELECTRICIAN 


August  I,  1903 


Cable    Bridge  at  ;Niagara    Replaced  by 
Conduit. 

The  Niagara  Falls  Power  Company  is  making  a 
notable  change  in  the  manner  of  placing  its  cable 
connections  between  Power  House  No.  1  and  the 
transformer  station.  When  this  power  house  was 
built  the  inlet  canal  was  between  it  and  the  trans- 
former station.  In  other  words,  the  power  house 
was  located  on  one  side  of  the  canal  and  the  trans- 
former station  on  the  other  side.  Connecting  the 
two   there   has   been    a  stone  bridge,   through   which 
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INTERIOR  OF  STREET  TRANSFORMER  STATION  AT  CHARLOT- 
TENBURG,  GERMANY.   (SEE  PAGE  73.) 

cables  carrying  practically  all  of  the  current  output 
of  the  power  house  were  run.  At  midnight  on  Jan- 
uary 29th  last  lightning  started  a  fire  in  the  base- 
ment of  the  transformer  station,  and  the  liame 
swept  through  the  interior  of  the  bridge  structure, 
destroying  all  of  the  cable  connections.  The  effi- 
cient, rapid  manner  in  which  the  service  was  re- 
stored is  well  remembered. 

In  February  the  company  built  a  new  cable  con- 
duit from  the  south  end  of  Power  House  No.  i 
around  the  west  side  to  the  subway  designed  by 
Professor  George  Forbes  of  London.  This  subway 
is  about  80s  feet  long,  and  in  it  are  24  ducts,  through 
the  majority  of  which  cables  of  1,000,000  circular 
mils  are  laid.  Now  the  company  is  doing  away 
with  the  bridge  altogether,  and  has  replaced  it  with 
a  conduit  built  directly  underneath  it.  This  conduit 
extends  from  Power  House  No.  i  across  to  the 
transformer  station.  It  has  60  ducts,  the  opening 
in  each  being  about  3%  inches.  The  ducts  are  laid 
in  groups  of  12,  as  a  general  rule,  and  only  sufficient 
concrete  to  hold  them  in  place  is  placed  about 
them.  This  is  in  order  to  provide  free  ventilation, 
the  ventilators  being  placed  in  the  sidewalk  that  is 
laid  over  and  slightly  above  the  conduit.  All  of 
the  power  passing  to  the  transformers,  and  quite  a 
little  that  is  delivered  direct,  passes  over  the  cables 
in  this  conduit,  and  the  problem  is  to  care  for  the 
heat  where  such  an  amount  of  power  is  being  carried. 

When  wheel-pit  No.  2  was  built  the  east  end  of 
the  inlet  canal  beyond  Power  House  No.  i  was 
dammed  off,  the  dam  being  placed  on  the  river  side 
of  the  bridge,  between  Power  House  No.  i  and  the 
transformer  station.  This  shut  off  the  water,  and 
a  shaft  was  sunk  into  the  tunnel  heading  to  facili- 
tate the  tunnel  extension.  Later  the  end  of  the 
canal  was  filled  in  up  to  the  bridge,  rendering  the 
bridge  no  longer  a  necessity.  It  has  now  been  torn 
down  and  the  conduit  laid.  On  the  canal  side  of 
the  walk  a  parapet  wall  will  be  built,  and  this  will 
have  ornamental  lamp  posts.  A  driveway  is  to  be 
built  leading  from  Power  House  No.  i  to  Power 
House  No.  2,  and  from  this  driveway  to  the  walk 
over  the  new  conduit  there  will  be  a  nice  grass  plat. 
The  view  between  Power  House  No.  i  and  the 
transformer  station  will  be  across  the  waters  of  the 
inlet  canal  to  Power  House  No.  2  and  on  to  the 
broad  bosom  of  the  beautiful  upper  Niagara,  adding 
much  to  the  general  beauty  of  the  scene  about  the 
big    generating    stations. 

Under  the  new  conditions  wrought  by  the  changes, 
all  power  from  both  of  the  big  power  houses  will 
be  carried  on  cables  laid  underground,  greatly  in- 
creasing the  security  and  rendering  such  an  acci- 
dent as   that   of  January  quite  impossible. 


Electricity  as  a  Beer  Preservative. 

Electrical  power  is  used  in  many  up-to-date  brew- 
eries ;  and  possibly  between  some  electricians  and 
some  beers  there  is  a  connection  which  may  be 
delicately  alluded  to  as  that  of  absorber  and  that 
which  is  absorbed ;  but  a  rather  new  and  interesting 
(proposed)  use  of  electricity  in  relation  to  beer  is 
that  of  a  preservative.  The  process  is  described 
in  a  recent  patent  issued  to  Francisque  Crotte  of 
New  York,  who  is  seemingly  identical  with  the 
gentleman  who  caused  something  of  a  furore  two 
or  three  years  ago  by  an  electrical  treatment  of 
consumption  which  did  not  quite  "pan  out."  Mr. 
Crotte  appears  now  to  have  turned  his  attention 
from  lung  tissue  to  the  preservation  of  beer  or  other 
liquids.  The  object  of  his  recent  invention  is  to 
provide  a  process  by  which  the  organic  or  germ 
life  in  the  beer  is  rendered  harmless,  so  that  the 
beer  will  keep  without  deterioration  for  a  great 
length   of   time. 

A  suitable  preservative  substance  is  placed  in  a 
receptacle  in  contact  with  the  beer  to  be  treated. 
An  electric  current  of  high  tension,  of  such  direction, 
strength,  tension,  and  character  as  to  induce  a 
cataphoric  transference  of  the  preservative  substance 
through  the  receptacle  into  the  beer  is  then  passed 
through  between  suitable  electrodes.  The  illustra- 
tion is  a  perspective  view  of  the  apparatus  with  parts 
broken  away. 

A  powerful  spark  coil  of  suitable  size  produces 
the  current  required.  Through  the  top  of  the  cask 
containing  the  beer  extends  an  electrode,  which  is 
preferably  in  the  form  of  a  tube  provided  at  its 
closed  lower  end  with  a  knob,  the  top  of  the  tube 
being  enlarged.  The  tube  is  filled  with  an  antiseptic, 
such  as  boric  acid  or  the  standard  solution  of  perox- 
ide of  iron,  either  solid  or  in  solution.  The  tube 
is  preferably  of  copper,  silvered  externally.     A  nipple 


ganic  life,  while  the  quantity  of  the  substance  in- 
troduced is  so  small  as  not  to  change  the  taste  of 
the  beer  or  impart  any  foreign  flavor. 


ELECTRICITV   AS   A    BEER    PRESERVATIVE. 

receives  the  binding  post  at  the  top,  which  serves 
to  close  the  inlet  of  the  tube. 

At  the  lower  part  of  the  cask  at  a  point  directly 
opposite  the  first  electrode  is  located  the  other  elec- 
trode, also  preferably  of  copper,  and  terminating 
at  its  upper  end  in  a  knob,  which  is  arranged  close 
to  or  in  contact  with  the  cask.  The  binding  posts 
of  the  electrodes  are  connected  each  to  a  terminal 
of  the  secondary  of  the  spark  coil.  A  wet  sponge 
may  be  used  to  secure  good  contact  between  the 
lower  electrode  and  the  barrel. 

In  carrying  out  the  process  the  cask  is  filled  with 
fully  fermented  beer.  The  tube-shaped  receptacle 
is  inserted  in  position,  as  shown,  and  filled  with 
the  preservative  substance.  The  lower  electrode 
is  then  put  in  place,  with  the  sponge,  if  used,  and 
the  electrical  connections  made  so  that  the  tube 
forms  the  positive  electrode.  In  order  to  produce 
the  transference  of  the  substance,  it  is  necessary 
that  the  current  employed  shall  be  a  practically  un- 
interrupted one.  When  the  circuit  is  in  such  con- 
dition as  to  yield  the  well-known  silent  or  brush 
discharge,  cataphoric  action  will  result,  it  is  said. 
The  current  is  then  passed  through  the  beer  for  a 
period  of  from  five  to  10  minutes.  In  order  to 
further  insure  the  destruction  of  organic  life  in  the 
beer,  it  is  preferable  to  supplement  the  passage  of 
the  high-tension  current  by  passing  a  current  of  low 
tension — say,  no  to  150  volts — through  the  beer  for 
five  to  10  minutes. 

The  effect  of  the  passage  of  the  high-tension  cur- 
rent, according  to  Mr.  Crotte,  is  to  convey  the  pre- 
servative substance  in  the  receptacle  in  infinitesimal 
quantities  through  the  tube  wall  into  the  beer  by 
cataphoric  action.  By  the  combined  action  of  the 
current  and  the  preservative  substance  conveyed  by 
it  and  under  its  influence  the  organic  life  in  the 
beer  is  rendered  entirely  harmless,  so  that  the  beer 
will  remain  in  good  condition  without  deterioration 
in  any  way  for  a  great  length  of  time.  The  in- 
finitesimally  small  quantities  of  antiseptic  are  con- 
veyed into  the  beer  under  conditions  favorable  to 
most  effective  action,  it  is  asserted,  and  remaining 
in   the  beer  serve  to  retard  the  growth  of  new  or- 


Electric   Hammer. 

Electrically  operated  power  hammers,  while  not 
unknown,  are  unusual,  and  a  brief  description  of 
one  invented  by  Albert  J.  Woodworth,  Sparrows 
Point,  Md.,  may  be  of  interest.  One  of  the  primary 
objects  of  the  invention  is  to  provide  means  for 
utilizing  the  momentum  of  the  hammer  on  its  up- 
ward stroke  in  producing  the  initial  force  for  the 
downward  stroke,  and  for  regulating  the  force  and 
rapidity  of  the  blows. 

A  horizontal  drum  is  mounted  on  a  suitable  frame 
work  and  carries  a  socket  in  which  the  hammer 
handle  fits.  Below  the  drum  are  situated  two  sets 
of  solenoids  with  vertically  operating  plungers.  To 
the  ends  of  each  pair  of  plungers  are  attached  an 
end  of  a  belt  or  driving  chain  which  passes  up  over 
the  drum.  As  one  pair  of  cores  or  plungers  moves 
up  the  other  pair  moves  down  causing,  through  the 
agency  of  the  belt,  the  rotation  of  the  drum  in  one 
direction.  As  the  cores  move  in  the  opposite  direc- 
tion the  drum  also  moves  in  the  opposite  direction 
and  the  hammer  is  operated.  The  electrical  cir- 
cuits which  actuate  the  solenoids  are  opened  and 
closed    successively   by    the   action    of  the    hammer. 


ELECTRIC    HAMMER. 

which  bears  contact  points.  The  accompanying  draw- 
ing will  show  the  manner  of  connection. 

In  order  to  use  the  momentum  which  the  hammer 
acquires  in  its  upward  travel  buffer  springs  are  sit- 
uated so  as  to  engage  the  hammer  arm  near  the  end 
of  the  stroke.  The  springs  are  compressed  and  the 
energy  thus  absorbed  is  again  imparted  to  the  ham- 
mer on  its  downward  stroke.  There  are  also  buffer 
springs  arranged  in  the  solenoids  so  as  to  impart 
an  initial  movement  to  the  plungers. 

The  method  of  regulating  the  force  of  the  stroke 
is  simple.  As  the  plungers  work  up  and  down  in 
the  solenoids,  the  fit  being  comparatively  tight,  air 
is  compressed  in  the  bottom  of  the  core.  This  air 
pressure  retards  the  stroke  of  the  plungers.  A  valve 
at  the  bottom  of  each  solenoid  can  be  opened  to 
any  required  degree  which  allows  the  escape  of  the 
confined  air  as  rapidly  or  slowly  as  may  be  re- 
quired, thereby  giving  an  easy  means  of  regulation. 


Curious  Fire  from  Static  Discliarge. 

A  curious  accident  due  to  static  electricity,  which 
is  generally  supposed  to  have  very  little  heating  effect, 
is  noted  in  the  Underwriters'  Fire  Report  of  recent 
issue.  A  workman  who  was  pouring  benzine  out 
of  a  can  came  in  contact  with  a  belt  transmitting 
power  to  the  upper  floor.  When  he  set  down  the 
can  there  was  a  static  discharge  from  his  fingers 
to  the  can,  which  ignited  the  benzine.  The  can  was 
overturned  and  the  burning  benzine  flowed  over  the 
floor  and  down  an  elevator  shaft,  causing  a  fire 
which  entirely  destroyed  the  Iiuilding,  with  an  esti- 
mated loss  of  $189,190. 
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The     Cathode-ray     Alternating-current 
Wave  Indicator.' 
By  Harris  J.  Rvax. 

During  tile  last  three  years  I  have  had  consider- 
able experience  in  the  use  of  the  Braun  type  of 
cathode-ray  tube  to  determine  the  character  of  rap- 
idly changing  electric  currents.  In  this  experience 
I  developed  the  following  method  for  using  this 
form  of  tube  as  an  alternating-current  wave  indi- 
cator. By  means  of  the  method  this  instrument  fills 
much  the  same  sort  of  want  in  the  detail  study  of 
many  alternating-current  phenomena  as  does  the  in- 
dicator in  the  study  of  the  cyclic  performance  of 
steam  in  the  steam  engine. 

I  have  found  the  method  so  convenient  and  sat- 
isfactorj'  in  a  large  class  of  work  compared  with 
other  and, more  usual  methods,  that  I  am  confident 
that  many  members  of  the  Institute  will  find  its  em- 
ployment often  convenient  and  most  useful  in  their 
own  work. 

Description  of  the  Method. 

The  usual  form  of  cathode-ray  tube  employed  for 
indicating  alternating  currents  is  shown  in  Fig.  i. 
The  cathode  and  anode  are  connected  to  the  nega- 
tive and  positive  conductors,  respectively,  of  a  mo- 
tor-driven W'imshurst  electrostatic  machine.  A  cur- 
rent of  about  0.0005  ampere  is  set  up  in  so  doing,  and 
the  cathode  rays  are  driven  forward  through  the 
tube,  striking  the  glass  diaphragtn,  which  is  opaque 
to  them.  All  of  the  rays  are  stopped  at  this  dia- 
phragm except  those  which  pass  through  a  small 
aperture  at  its  center.  This  pencil  of  rays  continues 
until  they  strike  the  screen,  where  they  cause  a  bi-il- 
liant  spot  of  fluorescent  light.  The  screen  is  of  mica 
spread  with  white  powder  that  powerfully  fluoresces 
when  struck  by  the  cathode  ray. 

Comparatively  weak  magnetic  fields  will  cause 
large  deflections  to  the  ray.  Thus,  if  a  continuous 
current  be  passed  through  the  coils  (c'c').  mounted 
just  beyond  the  diaphragm,  as  shown  in  Fig.  i,  of 
sufllcient  strength  in  regard  to  the  number  of  turns 
in  the  coils  so  as  to  produce  a  magnetomotive  force 
of  about  50  ampere-turns,  the  ray  w-ill  be  deflected 
well  to  one   side  of  the  center  of  the  tube,  causing 


FIG.   I.       CATHODE-RAY    ALTERNATING-CURRENT   WAVE 
INDICATOR. 

a  corresponding  displacement  of  the  spot  of  light 
on  the  screen  to  the  point  marked  -\-.  Such  deflec- 
tion is  due  to  the  magnetic  field  set  up  across  the 
cathode  ray  by  the  current  in  the  coils.  When  the 
current  ceases  the  spot  of  light  produced  by  the  ray 
returns  to  its  normal  position  at  o.  If  the  current 
is  set  up  in  an  opposite  direction,  the  spot  of  light 
will  shift  on  the  screen  to  the  point  marked  — . 
When  an  alternating  current  having  the  same  maxi- 
mum value  is  substituted  for  the  continuous  current, 
the  spot  of  light  will  vibrate  between  the  -f  and  — 
positions,  and,  owing  to  the  persistence  of  vision,  will 
appear   as  a   band   of  light. 

By  looking  at  the  screen  as  seen  deflected  from  a 
revolving  mirror,  the  spot  of  light  actuated  by  an 
alternating  current  will  trace  a  wave  that  will  have 
the  same  form  as  the  wave  of  current  which  is 
passed  through  the  coils  due  to  the  fact  that  the 
cathode  ray  has  no  appreciable  inertia.  Some  in- 
vestigators have  revolved  the  mirror  synchronously 
and  thus  obtained  a  stationary  wave  which  is  most 
satisfactory  to  look  at  and  which  may  be  readily 
photographed.  The  synchronous  driving  and  satis- 
factory adjustment  of  the  revolving  mirror  involve 
e.xpensive  apparatus  that  is  cumbersome  and  tedious 
in  manipulation :  to  avoid  the  use  of  this  apparatus 
I   have  devised   the   following  method: 

Reference  is  here  made  to  Figs.  2  and  3.  Two 
sets  of  coils  are  applied  just  beyond  the  diaphragm 
and  mounted  with  their  axes  at  right  angles  and  in 
the  same  plane  as  shown  in  Fig.  2.  The  coils  hav- 
ing the  axis  (ab;  set  up  in  a  horizontal  field  and 
which  when  established  with  alternating  currents 
will  produce  the  vertical  motion  of  the  spot  of  light 
producing  a  luminous  band  on  the  screen  shown  at 
(ab)  in  Fig.  3.  Similarly,  the  coils  having  the  axis 
(cd)  produce  the  horizontal  motion  of  the  spot  and 
the  band  (cd).  When  the  alternating  currents  are 
set  up  simultaneously  through  both  sets  of  coil,  the 
spot  of  light  will  be  subject  to  both  motions  tracing 
the  card   shown  by  the  broken  line. 

In  order  that  definite  results  may  be  obtained, 
only  one  of  the  wave  forms  of  the  two  currents  may 
he  unknoivn ;  the  other  must  be  of  known  form.  The 
most  suitable  known  form  is  that  of  a  true  sine  wave. 
To  secure  a  true  sine  wave  of  current  with  ample 
accuracy  for  all  practical  purposes,  I  have  employed 
the  following  arrangement  of  inductance  and  ca- 
pacity. Referring  to  Fig.  4,  (A)  (C;  arc  leads  from 
an  alternating  source  of  unknown  pressure  wave- 
form supplying  the  current  to  an  apparatus  at  (M) 
that   is   to   be  observed.     The   circuit  through    (M) 

I.  A  paper  preseniert  at  the  anoual  converitir-n  of  the  American 
lastitule  ol  tlecirical  Eocineer".  Niagara  FaHs.  N.  Y..  July  2, 
1903.  The  an  hor  is  professor  of  electrical  enginee  mg  at  Cor- 
nell University. 


leads  through  one  set  of  coils  mounted  at  (ciCi),  so 
as  to  give  a  motion  of  the  cathode  ray  that  is  pro- 
portional to  the  instantaneous  values  of  the  current 
through  (M).  The  current  that  produces  the  stand- 
ard sine  wave  motion  of  the  cathode-ray  tube  passes 
through  the  coils  (c^c..)  with  their  axes  at  right 
angles  and  in  the  same  plane  of  the  axis  of  the  coils 
(CiCi).  This  current  is  obtained  from  the  source 
having  an  unknown  pressure  wave-form  at  (a'c'). 
It  passes  from  (c')  through  the  single  path  (T/) 
and  the  paths  (C)  and  (L")  in  multiple,  and  finally 
to  the  source  at  (a')-  The  coils  (c-c-j)  are  con- 
nected in  the  branch  (L").  (L')  and  (L")  are  in- 
ductive reactances  made  by  mounting  coils  on 
straight  laminated  iron  cores.  The  ohmic  resistances 
are  made  as  low  as  is  ordinarily  convenient  and 
possible  compared  with  the  corresponding  values  of 
the  reactances.  (C)  is  an  oixlinary  paper  condenser. 
The   reactances   of    (C)    and    (L")    are  adjusted   so 
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as  to  be  approximately  equal,  and,  therefore,  so  that 
resonance  is  established  to  some  extent  due  to  the 
exciting  current  that  is  set  up  through  (L').  All 
who  have  made  a  study  of  the  characteristic  prop- 
erties or  behaviors  of  the  harmonic  elements  or 
component  irregularities  in  relation  to  inductance 
and  capacity  will  note  at  a  glance  the  powerful  ac- 
tion that  this  circuit  will  exert  in  expurgating  the 
current  that  passes  the  branch  (L"Ac2C=)  of  all  ir- 
regularities, causing  it  to  have  a  simple  sine  wave- 
form. 

I  have  usually  adjusted  this  circuit  so  that  a  cur- 
rent of  0.2  ampere  passed  (L'),  and  one  ampere 
circulated  through  the  resonant  circuit  (CL"Ac5C=)- 
Thus  arranged,  the  third  hannonic  will  be  reduced 
to  one-third  compared  with  the  fundamental  in 
passing  (L')  ;  a  further  reduction  of  one-third  of 
the  third  harmonic  occurs  through  (L"),  which  acts 
as  a  throttle  for  all  harmonics  while  the  condenser 
passes  the  third  harmonics  with  a  facility  measured 
at  three  times  as  easy  as  for  the  fundamental.  A 
further  reduction  factor  of  five  to  one  acting  alike 
against  the  third  as  well  as  all  higher  harmonics 
is  applied  by  the  current-multiplying  process  due  to 
resonance.  All  current  circulated  through  (CL"A 
CacO  due  to  resonance  must  have  the  simple  sine 
form  so  long  as  the  saturation  magnetomotive  forces 
utilized  by  the  iron  cores  are  small  compared  w-ith 
those   used  by  the  air  cores  in  the  magnetic  circuit 
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of  (L").  Thus  it  is  seen  that  there  are  approxi- 
mately the  following  factors  wdiich  combine  to  cut 
out  the  third  harmonic. 

3X3X3X5  =  135, 
which  means  that  in  the  above  circuit  the  value  of 
the  third  harmonic,  compared  with  the  fundamental 
circulating  through  fc^c^)  has  been  reduced  to  one- 
135th  of  the  original  value  existing  in  the  electro- 
niotive-forcc  wave  impressed  by  the  source  upon  this 
circuit  at  fa'c').  Since  even  in  very  bad  cases  of 
wave  distortion  in  electromotive-force  generation  the 
third  harmonic  will  not  exceed  one-third  of  the  mag- 
nitude, it  follows  that  the  ratio  of  the  fundamental 
and  third  harmonic  values  of  the  current  through 
(csc=)  is  about  400.  Since  the  higher  harmonics  are 
eliminated  to  a  greater  extent  than  the  third,  it  fol- 
lows that  the  deviation  of  the  current  wave  through 
the   coils    (csCa),   that   are   to  produce   the   standard 


known  motion  of  the  ray,  from  the  cyclic  variation 
of  a  true  sine  wave  is  less  than  one-quarter  of  one 
per  cent.,  an  accuracy  that  is  ample  for  the  purposes 
involved. 

By  means  of  the  analytical  methods  published  by 
Stcinmetz,  the  exact  degree  of  expurgation  of  ir- 
regularities in  the  wave  of  the  original  source  is 
easily  computed  where  "open"  magnetic  circuits  em- 
ploying straight  cores  operated  at  low-flux  densities 
are  used  in  making  up  the  inductances  (L')  and 
tL"). 

Ihe  degree  to  which  the  above  expurgation  of  ir- 
regularities will  occur  in  actual  operation  has  been 
examined  carefully  in  a  number  of  ways  and  found 
to  be  about  as  described  above. 

When  the  unknown  current  through  (M)  and  the 
coils  at  (ciCi)  and  the  sine-wave  current  through 
the  coils  at  (c^C;)  are  established  at  the  same  time, 
the  spot  of  light  on  the  screen  in  the  cathode-ray 
tube  is  given  a  motion  that  is  the  resultant  of  two 
motions  at  right  angles  to  each  other  and  propor- 
tional to  the  instantaneous  values  of  their  corre- 
sponding currents.  Owing  to  the  persistence  of 
vision,  this  results  in  the  production  of  a  closed 
card  upon  the  screen  traced  by  the  spot  of  light.  A 
record  of  this  card  may  be  made  in  various  ways. 
I  have  generally  used  one  of  the  two  following  meth- 
ods: 

1.  The  card  may  be  easily  photographed  in  the 
ordinary  camera,   using  five  seconds'  exposure. 

2.  It  may  be  traced  on  a  smoked  glass  mounted 
in  front  of  the  tube  by  keeping  the  eye  at  a  fixed 
point  of  view. 

I  have  generally  preferred  to  record  the  cards  by 
photographing  them. 

Ordinarily,  the  detail  of  the  pressure  wave  with 
respect  to  the  current  wave  that  it  established  is 
also  desired.  By  means  of  switches  (SiS.)  and 
(DPDT),  in  Fig.  4,  the  coils  at  (ciCi)  can  be  dis- 
connected from  the  circuit  (a"M  c")  and  con- 
nected in  the  circuit  which  draws  current  through 
anon-inductive  resistance  (a"'Rc"').  This  produces 
a  card  due  to  the  pressure  wave-form  impressed 
upon  the  machine  or  apparatus  at  (M).  Obviously, 
when    the    currents    through    (M)    and    (R)    differ 
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\vidcly  in  magnitude,  an  extra  set  of  coils  may  be 
mounted  concentric  with  the  coils  (ciCi)  through 
which  to  receive  the  current  controlled  by  the  non- 
inductive  resistance  (R).  Both  cards  may  be  pho- 
tographed on  the  same  plate  wdien  a  true  record  is 
obtained  of  instantaneous  values  and  phase  relations 
of  the  unknown  electromotive  force  and  current  ap- 
plied at  (M).  To  enable  the  values  to  be  plotted 
in  rectangular  co-ordinates,  the  axis  of  the  standard 
or  sine  wave  should  also  be  recorded.  This  is  easily 
done  by  removing  the  current  from  the  coils  (CiCi) 
and  recording  the  line  of  light  produced  by  the  sine 
motion  that  remains  due  to  the  standard  current  in 
the  coils   (CiC:). 

If  a  polyphase  source  is  employed,  it  is  best  to 
apply  the  sine-wave  current  through  the  coils  (C2C2). 
from  a  pressure  pliase-changing  device.  This  is 
easily  and  obviously  arranged  by  means  of  a  set  of 
autos  having  a  number  of  pressure  taps  or  by  means 
of  a  movable  coil  mounted  in  a  revolving  field,  such 
as  is  provided  by  every  induction  motor  that  has 
a  wound  secondary.  Thus  the  phase  position  of  the 
sine  wave  can  be  adjusted  so  as  to  cause  the  more 
intricate  portions  of  the  unknown  wave-form  to 
occur  at  the  time  when  the  sine-wave  motion  is  most 
rapid,  i.  e.,  wdien  the  sine-wave  current  is  passing 
through  zero.  In  this  manner  the  resulting  cards 
can  be  so  adjusted  as  to  bring  out  the  desired  detail 
to  the  fullest  and  clearest  extent. 

In  a  simple  and  obvious  manner  the  values  of 
the  unknown  wave  may  be  taken  from  its  card  and 
plotted  with  time  in  rectangular  co-ordinates.  One 
way  of  doing  this  is  illustrated  in  Fig.  5.  A  circle 
is  drawn,  using  the  sine  wave  as  a  diameter.  Upon 
this  circle  a  number  of  equidistant  points  are  lo- 
cated, corresponding  to  the  number  of  points  to  be 
used  in  plotting  the  wave  in  rectangular  co-ordinates. 
Ordinates  to  the  sine-wave  diameter  of  this  circle 
will  intercept  the  card  at  uniform  time  intervals. 
The  lengths  of  the  ordinates  from  the  card  to  the 
diameter  are  proportional  to  corresponding  instanta- 
neous values  of  the  wave  and  may  be  transferred 
without  change  to  the  rectangular  diagram  to  form 
the   actual    wave,   as   shown   in    Fig.   5. 

The  scale  that  applies  to  the  instantaneous  values 
is  determined  by  comparing  the  effective  value  of 
the  observed  wave  with  the  reading  of  an  alternat- 
ing-current ammeter  placed  in  series  with  the  sine- 
wave  coils  (CsCs).  This  ammeter  is  read  at  the  time 
that  the  card  formed  by  the  unknown  wave  is  re- 
corded. The  ratio  between  the  deflections  of  the 
ray  produced  by  the  coils  (cic)  and  (ciCs)  is  easily 
obtained  once  for  all  by  means  of  observations  taken 
with  continuous  currents  and  instruments. 

The  halftone   (Fig.   6)    was   made  from   a  photo- 


76 


graph  of  a  set  of  cards  and  their  axes,  as  they  were 
formed  on  the  screen  of  the  cathode-ray  tube.  In 
making  these  cards  the  method  was  being  employed 
in  a  study  of  the  conductivity  of  the  atmosphere 
about  a  line  conductor  subjected  to  high  pressure. 
The  card  (LC)  was  formed  by  the  line-charging 
current  and  the  card  (CC)  by  the  charging  current 
supplied  to  an  air  condenser  for  the  purpose  of  de- 
termining the  electromotive-force  wave  impressed 
upon  the  line.  The  coils  corresponding  to  (ciCi)  in 
Fig.  4,  in  this  instance  contained  a  total  of  46,000 
turns,  which  would  enable  cards  to  be  formed  with 
currents  of  from  0.0006  to  0.006  ampere,  i.  e.,  from 
0.6  to  six  milliamperes.  The  effective  electromotive 
force  employed  was  40,000  volts  at   120  cycles. 

In  order  to  use  this  cathode-ray  instrument  on 
high-pressure  circuits,  some  natural  precautions  must 
be  taken.  The  tube,  coils,  Wimshurst  machine  and 
camera  must  be  completely  enclosed  in  a  wire  cage 
set  upon  high-pressure  insulators  and  connected  to 
one  terminal  of  the  high-pressure  source.  The 
branch  (L"Ac5C=)  delivering  the  standard  sine  wave 
from  the  low-pressure  source  must  be  protected  by 
inserting  an  insulating  transformer  so  as  to  separate 
with  an  ample  dielectric  the  coils  (o^c^)  and  the 
remainder  of  the  low-pressure  circuit  (L"Aai'). 
Such  an  insulating  transformer  is  easily  provided 
by  mounting  primary  and  secondary  annular  coils 
having  a  transformative  ratio  of  I  :i  upon  a  straight 
open-circuit  core  and  separated  therefrom  by  a  suit- 
able space  to  be  occupied  by  the  dielectric,  and  then 
by  immersing  the  whole  transformer  in  ordinary 
kerosene.  Obviously,  all  metallic  circuits  within  the 
high-pressure  cage  should  be  grounded  to  it.  In 
this  manner  I  have  found  that  many  of  the  interesting 
atmospheric  conduction  phenomena  that  occur  in 
high-pressure  work  may  be  studied  experimentally 
in  a  satisfactory  manner. 

I  think  that  this  apparatus  will  in  the  future  be 
found  of  use  in  observing  the  behavior  of  hunting 
currents  in  synchronous  machinery,  commutation  in 
continuous-current  machinery,  the  characteristic  man- 
ner of  current  interruption  produced  by  fuse  cut- 
outs, and  circuit-breakers  and  electric  surges  on 
long  lines. 

As  was  shown  above,  it  is  easily  applied  where 
cyclic  phenomena  are  to  be  observed.  It  can,  how- 
ever, frequently  be  used  effectively  for  observing 
values  that  occur  only  as  sudden  impulses,  by  having 
the  current  constituting  the  sudden  impulse  through 
one  circuit  and  a  uniformly  increasing  current 
through  another  circuit  occur  simultaneously  and 
arranged  so  as  to  act  magnetically  upon  the  cathode 
ray.  A  momentary  trace  showing  the  nature  of  the 
impulse  is  thus  drawn  across  the  fluorescent  screen. 
When  I  determined  to  examine  into  the  fitness 
of  the  Braun  type  of  cathode-ray  tube  for  engineer- 
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ing  research  work,  I  found  that  the  tubes  on  the 
market  were  altogether  too  small  to  be  of  prac- 
tical use.  In  the  summer  of  1900  Mr.  Muller-Uhri 
of  Brunswick,  Germany,  undertook  to  make  for 
us  two  tubes  in  which  the  screens  would  be  as  near 
to  six  inches  in  diameter  as  he  could  make  them. 
The  glass  work  is  difficult,  and  only  after  a  numbef 
of  trials  did  he  succeed  in  making  two  in  which 
screens  were  five  inches  in  diameter.  These  landed 
in  my  laboratory  in  safety.  A  drawing  to  scale  of 
one  of   these  tubes    is  given   in    Fig.    i. 

At  the  outset  I  was  greatly  disappointed  in  the 
behavior  of  this  large  size  of  tube  compared  with 
that  noted  in  the  small  tubes.  The  cathode  ray 
produced  by  the  discharge  from  the  influence  ma- 
chine was  intermittent  and  almost  wholly  unsatis- 
factory. During  the  next  two  years  I  spent  such 
available  time  as  I  could  spare  in  a  study  of  the. 
causes  of  this  intermittent  character  of  the  ray.  The 
trouble  was  finally  traced  to  conductivity  of  the 
atmosphere  that  occurs  at  the  rather  high  pressure 
that  must  be  applied  between  the  cathode  and  anode 
of  the  tube.  The  pressure  required  will  spark  a 
distance  of  three-eighths  inch  between  three-inch 
balls.  As  soon  as  the  real  cause  of  the  trouble  was 
understood  the  remedy  was  easily  found  and  applied. 

To  cause  the  formation  of  a  continuous  steady 
ray,  therefore,  it  is  necessary  to  jacket  the  tube  at 
(he  cathode  and  anode  portion  with  an  ample  solid 
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dielectric.  Oil  for  this  purpose  is  a  complete  fail- 
ure, because  it  is  too  mobile.  The  best  manner  as 
yet  that  I  have  found  for  applying  the  jacket,  so  as 
to  keep  the  air  away  from  the  immediate  exterior 
of  the  electrodes,  is  shown  in  Fig.  7.  The  jacket  is 
built  up  from  quarter-inch,  hard-rubber  disks  and 
half  disks,  cemented  to  the  walls  of  the  tube  with 
paraffine   in  the   manner  illustrated. 

Such  a  jacket  completely  overcomes  the  unsteadi-, 
ness  of  the  ray,  enabling  one  to  operate  the  tube 
from  an  ordinary  Wimshurst  machine  by  connecting 
its  cathode  and  anode  direct  to  the  terminals.  All 
metal  parts  and  connections  from  the  Wimshurst 
to  the  tubes  should  nowhere  have  a  radius  of  less 
than  one-eighth  inch,  i.  e.,  the  conductor  should  be 
at   least   one-fourth   inch  in   diameter. 

I  have  found  that  a  Wimshurst  using  six  pairs  of 
17-inch  micanite  plates,  driven  at  200  revolutions 
per  minute,  would  furnish  about  all  the  current  that 
may  be  passed  through  the  tube  without  puncturing. 
This  gives  a  most  brilliant  spot  of  fluorescent  light 
upon   the    screen.     While    attempting   to   drive   more 
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current  through  one  of  the  tubes  it  was  punctured 
when  operating  the  Wimshurst  at  a  speed  of  about 
250  revolutions  per  minute.  This  tube  will  operate 
satisfactorily  with  the  discharge  from  a  Wimshurst 
having  a  single  set  of  18-inch  plates.  The  amount 
of  light  at  the  spot  seems  to  be  proportional  to  the 
current  discharge  through  the  tube,  and,  therefore,  to 
the  number  and  size  of  the  plates  used  in  the  con- 
struction of  the  Wimshurst. 

Mr.  Muller-Uhri  is  now  prepared  to  supply  these 
extra-large  tubes  to  the  trade  at  an  export  price 
of  about  $20  at  Brunswick,  Germany.  The  rub- 
ber jackets  described  above  must  be  mounted  after 
the  tubes  have  been  received  from  the  makers. 
Doubtless  in  the  near  future  some  method  will  be 
found  that  will  enable  the  maker  to  mount  upon 
the  tubes  a  proper  and  sufficient  jacket  before  send- 
ing them  out. 

I  wish  to  acknowledge  the  efficient  and  extensive 
assistance  rendered, by  Professor  J.  O.  Phelon  in  the 
early  work  done  upon  these  large  tubes,  whereby  I 
was  ultimately  able  to  trace  the  real  cause  of  the 
intermittent    character   of  the    cathode   ray. 


Ehret  Wireless  Signaling  System. 

A  patent  was  issiied  on  July  21,  1903,  to  Cornelius 
D.  Ehret,  Ardmore,  Pa.,  for  a  wireless  signaling 
system  in  which  more  sharply  defined  signals  are 
sought.  The  new  ideas  are  embodied  in  the  receiv- 
ing apparatus.  The  receiving  conductor  is  so  ad- 
justed as  to  its  electrical  constants  as  to  be  selective 
of  energy  of  a  predetermined  frequency,  and  asso- 
ciated with  the  receiving  conductor  are  one  or  more 
circuits,  each  of  which  is  also  adjusted  as  to  be  se- 
lective of  currents  of  a  frequency  equal  to  that  of 
the  transmitted  energy.  These  circuits  are  pref- 
erably arranged  inductively  in  tandem  with  each 
other,  and  the  capacity  and  inductance  of  the  first 
circuit  will  produce  a  product  equal  to  the  product 
of  the  capacity  and  inductance  of  each  succeeding 
circuit.  But  although  the  products  are  equal  the 
parts  are  not,  a  relatively  great  capacity  being  placed 
in  the  circuit  nearest  the  receiving  conductor,  while 
the  inductance  is  relatively  small.  In  the  next  cir- 
cuit the  capacity  is  relatively  smaller  and  the  in- 
ductance relatively  greater,  and  so  on  "in  each  suc- 
ceeding circuit  the  capacity  becomes  relatively 
smaller,  while  the  inductance  becomes  relatively 
greater,  the  product  of  the  capacity  and  inductance 
being  the  same  for  each  circuit. 

Referring  to  the  accompanying  drawing,  (A)  rep- 
resents the  usual  aerial  conductor  of  a  wireless-sig- 
naling system,  between  which  and  the  earth  plate 
(E)  is  connected  the  primary  (P;  of  the  trans- 
former. (A)  may,  however,  represent  a  metallic  line 
conductor  of  an  ordinary  telegraphic  or  signaling 
system,  upon  which  have  been  impressed  alternating 
currents  of  a  definite  frequency  and  controlled  to 
represent  a   signal   or  message. 

(S)  represents  the  secondary  of  the  transformer, 
and  in  circuit  with  it  are  the  condenser  (K'),  in- 
ductance (L'),  and  the  primary  (P')  of  a  second 
transformer. 

(S')  is  the  secondary  associated,  with  the  primary 
(P'),  and  in  circuit  with  it  are  the  condenser  (IC), 
inductance  (L"),  and  the  primary  (P").  of  a  third 
transformer.  ( S")  is  the  secondary  of  this  third 
transformer:  in  circuit  with  it  are  the  condenser 
(IC)    and   the   inductance    (L*). 
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The  circuits  just  described  are  inductively  con- 
nected with  each  other  in  tandem,  and,  as  shown, 
the  capacity  of  the  several  circuits  becomes  pro- 
gressively siTialler,  while  the  inductance  becomes 
progressively  greater.  The  product  of  capacity  and 
inductance  of  each  circuit  is,  however,  equal  to  the 
product  of  capacity  and  inductance  of  every  other 
circuit. 

The  resistance  of  each  circuit  is  maintained  as 
low  as  consistent  with  other  requirements. 

The  inductances  are  shown  as  adjustable,  and,  in 
fact,  these  inductances  are  not  the  entire  inductance 
of  a  circuit,  inasmuch  as  the  primary  and  secondary 
windings  also  constitute  a  portion  of  the  total  in- 
ductance of  a  circuit.  The  capacities  are  also  ad- 
justable. 

In  shunt  to  the  inductance  (L")  is  connected  the 
wave-responsive  device  (W),  which  controls  the 
usual  local  circuit,  including  the  relay  (R')  and  the 
source  of  energy  (B').  The  relay  (R')  controls  the 
local  circuit,  including  the  source  of  energy  (b') 
and    recording   device"  (M'). 

In  shunt  to  the  condenser  (K')  is  the  wave-re- 
sponsive device  (W),  which  controls  the  local  cir- 
cuit embracing  the  source  of  energy  (B)  and  the 
relay  (R).  The  relay  (R)  controls  a  local  circuit 
including  source  of  energy  (b)  and  recording  de- 
vice  (M). 

Condensers  (k)  are  connected  between  the  wave- 
responsive  devices  and  the  inductance  (L')  and  the 
condenser  (K")  for  the  purpose  of  preventing  the 
relay  batteries  from  normally  energizing  the  relays. 

With  the  product  of  the  capacity  and  inductance 
(K')  and  (L')  being  adjusted,  the  circuit  including 
them  becomes  selective  of  a  certain  message  or  signal 
represented  by  electroradiant  energy  of  a  definite 
frequency.  This  selectivity  is,  however,  not  very 
sharp,  because  of  the  relatively  great  amount  of  ca- 
pacity.    With   the  product   of  the   capacity   and   in- 


EHRET   WIRELESS   SIGNALING    SYSTEM. 

ductance  remaining  the  same  throughout  the  tandem 
circuits  and  progressively  increasing  the  inductance 
and  correspondingly  decreasing  the  capacity,  the  se- 
lectivity becomes  sharper  and  sharper.  In  conse- 
quence in  the  circuit  including  the  inductance  (L") 
and  condenser  (K')  the  selectivity  is  the  sharpest, 
and  it  is  believed  that  any  stray  or  undesired  har- 
monics will  not  produce  eiifects  in  this  most  sharply 
selective  circuit  to  produce  a  false  or  undesired  sig- 
nal. 


Association   of   Edison    Illuminating 
Companies. 

The  nineteenth  annual  meeting  (twenty-fourth 
convention)  of  the  Association  of  Edison  Illumi- 
nating Companies  will  be  held  at  The  Frontenac, 
Thousand  Islands,  St,  Lawrence  River,  New  York, 
September  8,  9  and  10,  1903.  A  number  of  valuable 
papers  are  in  course  of  preparation  on  subjects  per- 
taining to  the  business  of  the  member  companies, 
and  already  there  are  indications  which  point  to 
the  coming  convention  as  probably  the  most  valu- 
able of  a  series  of  excellent  conventions.  The  Edi- 
son Association  was  organized  in  1885  by  compa- 
nies licensed  under  the  Edison  patents.  It  embraces 
all  of  the  present  licensees  under  these  patents,  ex- 
cepting only  a  very  few.  Its  conventions  are  noted 
for  their  close  attention  to  business,  the  absence  of 
junketing,  and  the  higher  beneficial  results  to  its 
members.  The  place  of  meeting  this  year  is  se- 
lected because  of  the  absence  of  outside  allure- 
ments, with  the  expectation '  that  this  convention 
will  exceed  all  others  in  the  strict  attention  to 
business,  for  which  the  conventions  of  the  Edison 
Association    have    always    been    noted. 

Following  is  a  list  of  the  officers  of  the  associa- 
tion :  President,  Louis  A.  Ferguson,  Chicago ;  vice- 
president,  A.  W.  Field,  Columbus,  Ohio ;  treasurer, 
Alex  Dow,  Detroit,  Mich. ;  secretary,  Walter  H. 
Johnson,  Philadelphia,  Pa. ;  assistant  secretary,  Wil- 
son  S.    Howell,    New   York. 
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Recent    Improvements    in    the    Pollak- 
Virag  Rapid  Telegraph  System. 

It  will  be  remcnibercd  by  rc:itlers  of  tbe  Western 
Electrieian  tliat  about  two  years  ago  considerable 
attention  was  attracted  in  this  country  by  the  Pollak- 
Virag  system  of  telegraphy,  by  means  of  which  as 
high  as  50,000  words  could  be  sent  in  an  hour.  The 
invention  was  exhibited  in  the  United  States,  and 
there  was  talk  of  American  capital  backing  an  en- 
terprise to  promote  the  system.  Since  that  time 
improvements  have  been  made  in  the  apparatus 
which  make  the  reading  of  the  messages  much  less 
difficult,  until  now  the  tracings  of  the  receiver  are 
quite   legible   to    the    unskilled    eye. 

Before  discussing  the  recent  improvements  of  the 
machine  a  brief  review  of  the  principal  features  of 
the   original   apparatus   will  be   of  assistance. 

At  first  the  parts  were  a  transmitter  and  receiver 
placed  on  the  opposite  ends  of  an  ordinary  telegraph 
line.  The  transmitter  ^consisted  of  a  drum,  over 
the  face  of  which  passed  a  long  strip  of  paper  which 
had  previously  been  perforated  with  the  desired  mes- 
sage in  tbe  established  code.  The  perforations  were 
placed  in  two  rows,  and  as  they  passed  over  the- 
face  of  the  drum  two  brushes  carrying  current  of 
opposite  polarity  pressed  upon  the  paper  so  as  to 
make  connection  with  the  drum  beneath  through  the 
perforations.     As    the    drum    revolved    current    im- 


FIG.     I.        POLLAK-VIRAG     TELEGR.APH     SYSTEM. 

TRANSMITTER. 

pulses  of  opposite  polarity  were  sent  out  over  the 
line. 

At  the  receiving  end  the  current  impulses  actuated 
a  telephone  diaphragm,  which  in  turn  caused  a  very 
delicately  balanced  mirror  to  rock  up  and  down. 
This  mirror  reflected  a  ray  of  light  upon  a  strip 
of  sensitized  paper,  which  was  carried  along  hori- 
zontally at  the  same  time  that  the  ray  of  light 
moved  up  and  down.  Upon  developing  the  paper  a 
record  of  the  message  was  left  as  a  wavy  line. 

The  message,  as  was  then  written,  being  only  a 
sinuous  line  of  high  and  low  points,  representing 
dots  and  dashes  of  the  ordinary  code,  the  words 
could  not  be  readily  made  out.  Later,  however, 
improvements  were  made  in  the  machine  such  that 
the  form  of  the  line  on  the  paper  took  that  of  ordi- 
nary handwriting.  The  different  words,  however, 
were  connected  by  a  line  stroke  situated  at  the  top 
of    the    middle-sized    letters.     This    made    the    mes- 


FIG.    2.        POLLAK-VIRAG    TELEGRAPH     SYSTEM. — RECEIVER. 

sages  hard  to  read,  as  it  gave  the  writing  the  ap- 
pearance  of  being   upside   down. 

The  final  stage  in  the  development  of  the  system 
was  reached  recently,  when  the' apparatus  was  so 
changed  that  the  words  were  connected  at  the  bot- 
tom (.see  Fig.  4)  and  presented  to  the  eye  the  fairly 
legible    writing   .shown    in   the    figure. 

Figs.  I  and  2  represent,  respectively,  the  trans- 
mitter and  receiver  of  the  improved  apparatus,  and 
Fig.  3  is  a  diagram  of  the  connections.  As  thif 
system  now  stands,  the  transmitter  is  actuated  by 
two  circuits,  one  of  which,  the  'horizontal  circuit," 
gives   to   the   pointer  which   follows    the   perforated 


strip,  a  horizontal  motion ;  the  other,  the  "perpen- 
dicular circuit,"  gives  the  pointer  a  vertical  mo- 
tion. The  horizontal  circuit  is  represented  by  the 
wires  (1)  and  (b),  Fig,  3,  and  is  so  calculated  from 
the  middle  of  the  resistance  (wwi)  to  the  telephone 
diaphragm  (ti),  that  when  the  horizontal  current 
is  llowing  the  branches  (wl)  and  (wjli)  arc  bal- 
anced  and    (ti)    does   not   act. 

The  roller  (R)  over  wdiich  the  ribbon  passes  un- 
der the  brushes  (Bi)  and  (B-.-)  is  divided  into  six 
isolated  disks  (a)  to  (f).  In  the  perpendicular  cir- 
cuit   (lU),  three  disks   (a)    (b)   and   (c)   are  joined 


At  the  receiving  station  the  light  from  a  small 
incandescent  lamp  shines  through  a  screw-shaped 
slit  of  a  small  drum  and  is  reflected  on  to  the'sensi- 
tive-paper  strip  by  a  small  mirror  resting  on  three 
magnetic  points  situated  on  the  mirror  so  as  to 
form  the  ape.xes  of  a  right  triangle.  Through  the 
re\'olving  of  the  drum  and  by  the  point  of  the 
incandescent  filament  wandering  repeatedly  from 
left  to  right  on  the  sensitive  paper,  and  by  the  paper 
itself  moving  as  long  as  the  mirror  is  at  rest,  slanting 
lines  are  made  on  it.  As  soon,  however,  as  the 
mirror   moves   under  the  influence  of  the  vibrating 


•FIG.   3        POLLAK-VIRAG  TELEGRAPH    SYSTEM. — DIAGRAM    OF   CONNECTIONS. 


up  in  parallel  in  connection  with  brush  (Bi)  on  the 
one  side  and  with  sections  (I.)  (II.)  and  (III.) 
of  a  group  of  cells,  by  means  of  the  connections 
(i)  (2)  and  (3),  on  the  other  side.  The  cells  sup- 
ply the  necessary  current.  Similarly,  ni  the  hori- 
zontal circuit  (d)  (e)  and  (f)  are  joined  with 
(B'l.)  and  also  by  means  of  (4)  (5)  and  (6)  with 
the  parts  (IV.)  (V.)  and  (VI.)  of  a  second  group 
of  cells,  which  provide  the  necessary  pressure  to 
close  the  circuit  in  disks  (d)    (e)   and   (f). 

In  order  that  the  influence  of  induction  and  ca- 
pacity may  not  disturb  the  character  of  the  wave 
impulses  special  apparatus  has  been  designed  to 
overcome   the   effects   of  these  influences. 

In   the  perpendicular  circuit   the   coils    (w)     (wi). 
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diaphragms,  the  point  of  light  writes  letters  on  the 
slanting  lines.  The  connection  of  the  mirror  with 
the  diaphragms  is  effected  by  small  rods,  transmit- 
ting the  vibrations  of  the  membranes  to  the  two  lower 
vibrating  points,  with  which  they  are  connected.  As 
the  line  connecting  these  points  is  horizontal,  it  is 
clear  that  tbe  movements  of  the  diaphragm  of  the 
telephone  must  cause  perpendicular  movements  of  the 
writing  point,  while  in  consequence  of  the  position 
of  the  line  connecting  the  two  points  which  are  in  a 
vertical  line,  the  writing  point  makes  horizontal 
movements.  Through  the  combination  of  both 
movements  the  letter  writing  is  caused. 

One  great  difficulty  which  the  inventors  had  to 
overcome  was  the  discovery  of  some  process  by 
which  the  sensitized  paper  could  be  developed  in  a 
few  seconds'  time.  The  strips  being  of  consider- 
able length,  they  came  out  of  the  machine  at  such 
a  rate  that  they  could  not  be  taken  care  of.  Auto- 
matic means  are  now  provided,  however,  so  that 
the  strips  are  run  immediately  through  a  developing 
bath,-  and  afterward  dried  by  artificial  means,  and 
are  in  a  condition  to  be  read  in  10  or  12  seconds. 

The  system  certainly  is  capable  of  transmitting 
messages  at  a  great  rate,  but  whether  in  the  end 
time  is  saved  is  a  question.  The  messages  must 
first  be  perforated  on  a  special  typewriting  machine, 
and  after  they  have  been  sent  must  be  read  from 
the  cumbersome  strips,  and  in  consequence  of  these 
things  the  device  is  not  looked  upon  with  any  great 
amount  of  favor  by  Americans,  although  in  Europe 
its  possibilities   receive   more   attention. 


FIG.  4. 


P0LLAK-\'IRAG    TELEGRAPH    SYSTEM.  —  SAMPLE    OF 
IMPROVED    WRITING. 


and  in  the  horizontal  circuit  the  coil  (wj)  with  the 
connection  (1=)  represent  shunt  circuits  which  have 
the  object  of  sending  impulses  contrary  to  the  im- 
pulses sent  through  the  telephone  so  as  to  give  thern 
greater  distinctness  at  their  ending.  For  instance, 
when  the  current  which  flows  through  the  per- 
pendicular circuit  in  the  direction  (B,)  (1)  (h) 
ceases,  the  impulse  is  increased,  since  in  this  case 
an  induction  current  circulates  from  (wwi)  in  the 
closed  circuit  (w)  (w,)  (1,)  (t,)  and  (l).  Sim- 
ilarly, when  a  cessation  of  current,  which  flows  in  the 
horizontal  circuit  in  the  direction  (B-)  through 
(wl)  and  (wili),  (ti)  (t=)  and  earth,  takes  place, 
an  induction  current  circulates  in  the  direction 
(wj=),  earth,  (t,),  dw)  and  (l,w,)  to  (w-).  A 
further  circumstance  which  makes  a  correction  nec- 
essary is,  that  the  vibrating  diaphragms,  besides 
following  the  current  impulses  sent  through  the 
wires,  possess  also  vibrations  of  their  own  which 
considerably  impair  the  clearness  of  the  ciphers. 
This  inconvenience  is  done  away  with  by  the  dura- 
tion of  the  current  impulses  being  brought  into  har- 
mony with  the  duration  of  vibrations  of  the  dia- 
phragms. The  current  impulses  themselves  are 
shorter  than  the  duration  of  the  vibrations,  but 
they  are  artificially  prolonged  by  suitably  propor- 
tioned condensers  (Ki)  and  (K=),  which  are  joined 
up  in  parallel  to  the  telephones  at  the  receiving  sta- 
tion. Further  clearness  in  writing  is  obtained  by 
regulating  the  difference  in  time  between  the  hori- 
zontal impulse  and  the  vertical.  This  is  done  by 
the  use  of  condensers  (k,)  and  (k:)  at  the  dispatch 
station. 


Seattle    Municipal    Power-transmission 
Plant. 

The  Board  of  Public  Works  of  Seattle,  Wash., 
will  receive  bids  until  n  o'clock,  August  nth,  for 
the  electrical  machinery  to  be  used  in  the  municipal 
lighting  plant.  The  machinery  must  be  delivered 
within  26  weeks  after  the  contract's  are  signed. 
The  call  for  proposals  includes  practically  all  of  the 
electrical  machinery  that  will  be  needed  in  both 
the  power  plants  at  the  head  of  Cedar  River  and 
the  distributing  plant  in  the  city.  The  specifications 
are  divided  into  seven  subdivisions.  A  separate  con- 
tract will  be  made  for  each.  The  first  is  for  the 
ge'nerators.  The  specifications  call  for  two  1,600- 
horsepower  alternating-current  generators  and  two 
lOO-horsepower  generators,  to  be  used  as  exciters. 
The  second  division  is  for  the  transformers  to  ac- 
company the  generators.  Their  purpose  is  to  take 
a  current  generated  at  2,300  volts  and  step  it  up 
to  44,000  volts.  Nine  transformers  will  be  used  at 
the  generating  plant  and  five  at  the  distributing 
plant.  The  third  subdivision  is  for  4,080  feet  of 
steel  pipe  to  connect  the  wooden  stave  pipe,  carry- 
ing water  from  the  dam,  with  the  waterwheels  at  the 
power  plant.  Another  division  is  for  the  water- 
wheels.  Two  wheels  will  be  24-horsepower  each 
and  two  150  horsepower  each.  This  will  give  a 
horsepower  1%  times  the  normal  generating  power, 
which  will  enable  it  to  increase  the  electrical  output 
50  per  cent,  over  normal  at  times  of  a  heavy  load. 
The  other  divisions  are  for  the  insulators  and  for 
the  line  wire  and  cable  to  be  used  in  transmitting 
the  current  to  the  city. 


78 


WESTERN    ELECTRICIAN 


August  I,  1903 


WESTERN   ELECTRICIAN 


EVERY  SATURDAY. 


PUBLICATION    offices: 

510  Marquette  Building,      -      CHICAGO. 

TELEPHONE,    MAIN    1746. 

Eastern  Office,  193  Times  Building,  New  York. 

Telephone,  3806J  Cortlandt. 

Trade  Supplied  by  Western  News  Co. 

COPYRIGHT.— Not  only  the  title  but  the  entire  contents  of 
each  number  of  the  Western  IOlectrician  are  copyrighted. 
This  paper  is  entered  at  llie  Chicago  postotQce  as  mail  matter 
of  the  second  class. 

STJBSORIPTION,  in  advance,  postage  prepaid,  83.00  for  a 
full  year  of  52  numbers;  in  clubs  ot  four  or  more,  $2.50,  with  free 
extra  copy  for  eight  subscriptions;  foreign  countries,  $5. (JO  a 
year;  single  copies,  10  cents.  When  change  of  address  is  re- 
quested, the  old  address  as  well  as  the  new  should  be  gi/en. 

OOE-BESPONDBNCE  relating  to  electricity  or  any  of  its 
practical  applications  is  cordially  invited,  and  the  co-operation 
of  all  electrical  thiniiers  and  workers  earnestly  desired.  Clear, 
concise,  well  written  arLicles  are  especially  welcome;  and  com 
munications,  views,  news  it<'ms,  local  newspaper  clippings,  or 
any  information  likely  to  interest  electricians,  will  be  thank- 
fully received  and  cheerfully  acknowledged. 

ABVEBTISINQ-.— The  Western  ELBCTRiciAN~the  only 
general  electrical  paper  published  In  the  West— thoroughly 
covers  a  territory  exclusively  its  own.    This  la  a  claim  which 

CAN     BE    MADE    BY    NO    OTHER     ELECTRICAL     JOURNAL    IN     TUE 

United  States.  Electrical  merchants  and  manufacturer:; 
desiring  western  trade  will  appreciate  the  unkqualed  value 
of  this  journal  as  an  advertising  medium  in  its  special  tield. 
Advertising  rates  are  moderate,  and  will  be  furnished  on 
application. 

REMITTANCES.- All  checks,  drafts  and  other  remit- 
tances should  be  made  payable  to  the  order  of  the  publlsheis, 
the  Electrician  Publishing  Company,  and  addressed  to  the 
ofQces  of  publication,  Suite  510,  Marquette  Building,  (204 
Dearborn  Street),  Chicago,  Illinois,  U.  S.  A. 

CONTtiNTS  OF  THIS  NUMBER. 

Page, 
The    Handsome  Central    Station    of    Charlottenburg,    Ger- 
many.    By  Frank  C.  Perkins.     Illustrated 73,     74 

American  Pacific  Cable  Open  for  Business 73 

Cable  Bridge  at  Niagara  Replaced  by  Conduit 74 

Eleciricity  as  a  Beer  Preservative.     Illustrated 74 

Electric  Hammer.     Illustrated 74 

Curious  Fire  from  Static  Discharge 74 

The  Cathode-ray  Alternating-current   Wave   Indicator.     By 
Harris     J.    Ryan.     Illustrated.      (American    Institute    of 

Electrical  Engineers) 75,  76 

Ehret  Wireless  Signaling  System.     Illustrated 76 

Association  of  Edison  Illuminaiing  Companies     76 

Recent  Improvements  in  the  PoUak-Virag   Rapid   Telegraph 

System.     Illustrated 77 

Seattle  Municipal  Power- transmission  Plant 77 

Editorial 78 

The    Study   of    Engineering    History.     By  J.  A.  L.  Waddell. 

(Society  for  the  Promotion  of  Engineering  Education)  ..     79 

Indianapolis  as  an  Electric-railway  Center 7q 

Rewiring  Kansas  City  Flooded  District 79 

Interurban  Projects  Centering  in  Chicago 79 

Trouble  in  Webster  City 79 

Clark  Caryl  Haskins.     Portrait    : 80 

Wemco  11.  Wins  Again 80 

Commodore  C.  C.  Warren.     Portrait 80 

Chicago  Street-railway  Situation 80 

Connecting  Boston-New  York  Trolley  Link 80 

Echoes  of  the  Contractors'  Convention.     Illustrated 81 

Possible  Uses  of  Radium 81 

Electrical  Club  of  Southern  California 81 

Development  of  the  Telephone  Field 82,   83 

Telephone  Profit-sharing  in  Cleveland 82 

Telephone  Men 82 

Telephone  News  from  the  Northwest 8z 

Indiana  Telephone  Items 82 

Ohio  Telephone   Notes 82 

Southern  Telephone  Developments 82 

Exiensions  and  Improvements 82 

Telegraph  and  Telephone  Taxation  in  Indiana 83 

Wisconsin  Telephone  Company  Making  Improvements...     83 

New  Companies faj 

General  Telephone  News 83 

Manufacturers  and  Dealers 83 

New  Alternating-current  Lightning  Arrester.     Illustrated 83 

Meridian  Incandescent  Lamp.     Illustrated 84 

Electrically  Operated  Freight  Conveyors 84 

Great  Steam-turbine  Station  in  Boston 84 

Platinum  in  the  United  States 84,     85 

New  Testing  Apparatus  for  Boiler  Water 85 

DEPARTMENTS. 

Correspondence 85,  86,  87,  88 

London  Letter 85 

New  York  Notes 85 

New  England  News        ' 85,  86 

Canadian  Intelligence 86 

Northwestern  Notations 86 

Michigan 86 

Information  from  Indiana 86,  87 

West  Virginia  and  Kentucky.. . , 87 

Southern  Deveopments 87 

Texas  and  Mexico 87 

Among  the  Rockies 87 

On  the  Pacific  Slope. 87,  88 

Personal 88 

Electric  Lighting  88 

Electric  Railways 88 

Publications 88 

Societies  and  Schools , , 88 

Miscellaneous 88 

Trade  News 88,  89 

Business 89 

Illustrated  Electrical  Patent  Record 89,  go 

DATES   AHEAD. 

American  Street  Railway  Association,  Grand  Union  Hotel, 
Saratoga,  N.  Y.,  September  sd  to  4tb. 

International  Association  of  Municipal  Electricians,  Hotel  Ru- 
dolf, Atl-intic  City.  N.  J.,  September  2d  to  4tll. 

Association  of  Edison  liluininatinK  Companies.  The  Fronte- 
nac.  Thousand  Islands,  St.  Lawrence  River,  N.  Y.,  September 
8th  f)th  and  lotb. 

American  Electrotherapeutic  Association,  Hotel  Windsor,  At- 
lantic City,  N.  J.,  September  22d  to  24th. 

Old  Time  TeleRrapherfl  and  Historical  AsFociation,  Milwau 
l^ce,  Wis.,  September  23d  to  25th. 

American  Association  tor  the  Advancement  of  Science,  St. 
Louis,  December  28,  1903,  to  January  2,  1904. 


Profit-sharing  is  a  new  wrinkle  in  the  opera- 
tion of  large  telephone  exchanges,  but  there  is  no 
good  reason  why  it  should  not  be  as  well  adapted 
to  telephone  work  as  to  a  manufacturing  business, 
for  instance.  Indeed,  when  one  stops  to  consider 
how  largely  a  telephone-exchange  company's  cus- 
tomers are  impressed  by  their  direct  relations  with 
the  operatives,  it  woiild  seem  that  such  a  business 
would  form  a  particularly  inviting  field  for  the 
incentive  of  profit-sharing,  to  the  benefit  of  all  con- 
cerned. Such  appears  to  be  the  opinion  of  Presi- 
dent F.  S,  Dickson  of  the  Cuyahoga  Telephone 
Company  of  Cleveland,  Ohio,  for  he  has  recently 
established  a  profit-sharing  system  among  the  em- 
ployes of  the  company.  Mr.  Dickson's  circular  an- 
nouncing the  new  departure  is  given  in  full  on  an- 
other page  and  will  be  read  with  interest.  It  is 
cleverly  worded  and  should  have  the  effect  of  stimu- 
lating all  hands  to  do  their  very  best.  The  experi- 
ment is  a  highly  interesting  one,  and  the  outcome 
will  be  awaited  with   careful  attention. 


Between  scientific  men — the  pure-science  men, 
that  is — and  engineers  there  should  exist  only 
hearty  co-operation  and  a  spirit  of  mutual  help- 
fulness. But  occasionally  some  college  professor  or 
other  investigator  forgets  that  while  engineering 
is  greatly  indebted  to  science,  science  in  its  turn  is 
not  without  its  obligation  to  engineering.  Thus, 
not  long  ago,  in  a  lecture  in  London,  Mr.  H.  H. 
Turner,  professor  *  of  astronomy  at  Oxford,  in 
strenuously  advocating  the  claims  of  pure  science, 
made  the  astonishing  statement  that  those  who 
applied  science  to  some  purpose  of  ordinary  use 
and  profit  were  suffering  from  "vulgarity  of  mind." 
The  speaker  qualified  this  somewhat  by  saying  that 
the  conditions  of  life  were  rendered  easier  and 
better  by  reason  of  such  application,  but  neverthe- 
less his  needlessly  offensive  characterization  re- 
mained. Sir  Frederick  Bramwell,  who  is  one  of 
the  leading  engineers  of  England  and  chairman  of 
one  of  London's  electric-light  companies,  took  up 
the  challenge,  and  in  a  letter  to  the  Times  (every 
important  controversy  in  Great  Britain  seems  to  be 
thrashed  out  in  the  columns  of  the  London  Times) 
very  cleverly,  as  we  think,  turned  the  tables  on  the 
rash    professor. 

Accepting  Tredgold's  definition  of  an  engineer  as 
one  who  directs  the  great  sources  of  power  in  Na- 
ture for  the  use  and  convenience  of  man — a  defi- 
nition which  seems  to  include  invention  in  engi- 
neering, it  may  be  remarked — Sir  Frederick,  con- 
sidering the  astronomical  photographs  used  in  Pro- 
fessor Turner's  lecture,  proceeded  to  show  that  if 
the  pure  science  of  optics  and  the  pure  science  of 
chemistry  had  been  left  by  their  students  in  the 
condition  of  pure  science,  photography  would  have 
been  non-existent,  and  that,  therefore,  the  pro- 
fessor's astronomical  results  would,  for  the  greater 
part,  have  been  non-obtainable.  Even  the  telescope 
of  the  astronomers  is  the  outcome  of  the  work  of 
the  engineer,  as  defined  by  Tredgold.  Continuing 
his  demonstration,  the  champion  of  the  engineers 
said :  "Lord  Kelvin  was  aware  that  by  means  of 
electric  wires  electricity  could  be  conveyed  from  one 
continent  to  another,  and  that  it  might  be  made  to 
agitate  some  very  small  object  on  one  side  of  an 
ocean,  in  obedience  to  impulses  received  from  the 
other  side.  Now  this  was  pure  science;  but  it  was 
useless.  Fortunately  for  the  world.  Lord  Kelvin 
had  a  'vulgar  mind,'  and  he  set  himself  to  consider 
how  these  purely  scientific  facts  could  be  made  use- 
ful. He  speculated  as  to  how  the  practically  in- 
visible movement  of  the  small  object  could  be 
made  visible.  The  obvious  way  was  to  apply  a 
material  lever  to  the  small  object;  but  Lord  Kelvin 
knew  that  this  would  not  do.  He  knew  that  the 
inertia  would  make  it  unfit  for  rapid  and  definite 
motion.  But  he  did  not  give  up  the  problem.  He 
said  T  must  find  a  lever  which  will  weigh  nothing,' 
and  he  did  so;  he  used  a  beam  of  light.  Marconi 
knew  of  'Hertzian  waves,'  but  he  was  not  content  ■ 
with  that  pure  scientific  knowledge.  He  had  a 
'vulgar  mind,'  and  he  set  himself  to  apply  his  facts 
to  a  useful  purpose.  I  wonder  what  the  opinion  of 
all  those  on  board  a  ship  near  the  coast  in  a  dense 
fog,  warned  of  their  position  by  Marconi's  applica- 
tion of  science,  would  be  as  regards  his  'vulgarity.'  " 
As  Sir  Frederick  remarks  later  in  his  letter, 
which,  to  our  regret,  is  too  long  to  quote  entire, 
this  lofty  contempt  of  the  "pure  scientist"  is  not 
new.      It    was  not   shared  by  such  men   as   Faraday, 


Henry  and  Tyndall.  Indeed,  it  is  hard  to  tell  what 
"pure  science"  is.  There  are  those  who  do  not  class 
astronomy  as  such.  It  is  said  that  a  distinguished 
mathematician  complained  of  a  colleague  that  he 
had  "prostituted  the  science  of  pure  mathematics 
by  applying  it  to  the  service  of  astronomy."  Per- 
haps, after  all,  only  that  science  is  "pure"  which  is 
broad,  tolerant  and  catholic — which  conducts  its  in- 
quiries after  knowledge  and  truth  with  the  under- 
lying conviction  that  such  a  search  can  only  result 
in  the  advancement  and  well  being  of  the  human 
race. 


The  Association  of  Edison  Illuminating  Compa- 
nies is  not  coming  West  this  year  for  its  convention, 
as  was  hoped,  but  it  has  certainly  chosen  a  charming 
place  in  the  Thousand  Islands.  The  convention  will 
be  held  on  what  was  formerly  known  as  Round 
Island,  but  which  now  bears  the  name  of  The  Fron- 
tenac,  apparently.  Certainly  the  allurements  at  this 
location  will  be  those  of  Nature  and  of  a  delightTul 
resort — not  those  of  a  large  city.  The  association  is 
noted  for  its  close  attention  to  business  during  con- 
vention sessions,  but  "after  hours,"  so  to  speak,  the 
delegates  will  not  fail  to  respond  to  the  varied  at- 
tractions of  the  surroundings.  The  dates  fixed  for 
the  convention  are  September  8th,  gth  and  loth. 


An  interesting  suggestion  is  made  in  a  paper  re- 
cently read  before  the  Society  for  the  Promotion  of 
Engineering  Education  by  Mr.  J.  A.  L.  Waddell 
and  presented  in  abstract  in  this  issue.  It  is  that 
the  society  named  undertake  the  work  of  preparing 
an  exhaustive  history  of  civil  engineering,  including 
all  branches  of  engineering  except  military  engi- 
neering. Mr.  Waddell's  idea  is  that  such  a  work 
would  be  especially'  valuable  to  engineering  students, 
and  he  outlines  a  plan  which  the  society  might  fol- 
low. The  list  of  topics  suggested  is  particularly  in- 
teresting. We  notice  that  "Electrical  Engineering" 
has  only  one  entry,  unless  "Power  Transmission" 
and  "Railroading"  be  taken  to  cover  parts  of  it. 
When  one  considers  what  a  history  of  electrical 
engineering  alone — comparatively  young  as  it  is — 
would  be,  the  magnitude  of  the  whole  task  may  be 
imagined.  Of  course,  many  writers  would  be  em- 
ployed in  the  work,  and  the  result  of  their  efforts, 
if  the  essayists  were  the  right  men  for  their  assign- 
ments and  their  work  was  properly  edited  and  put 
together,  would  be  very  valuable.  But  the  task  is 
such  an  imposing  one,  and  the  prospect  of  remunera- 
tion so  small,  that  we  fear  that  "The  History  of 
Civil  Engineering"  will  be  still  unwritten  for  many 
years  to  come.  Such  a  work,  to  be  adequate,  would 
require  several  large  volumes,  and  its  preparation 
should  be  undertaken,  if  at  all,  by  a  union  of  all 
engineering    societies,    not    by    one    alone. 


Standard  practice  in  third-rail  construction  has 
not  been  achieved  as  yet,  although  it  will  undoubt- 
edly come  in  time.  A  recent  writer  has  taken  the 
pains  to  collect  statistics  of  the  position  of  the  con- 
tact rail,  in  the  case  of  a  number  of  American  and 
European  lines,  with  reference  to  the  track  rails, 
and  he  finds  that  a  wide  discrepancy  exists.  The 
distance  of  the  top  of  the  third  rail  above  the  top 
of  the  track  rails  varies  from  i%  inches  in  the  case 
of  the  Central  London  and  Liverpool  Overhead  to  . 
7%  inches  on  the  Gallaratte  line  in  Italy.  In  Chicago 
this  distance  on  the  four  radiating  elevated  lines  is 
from  6%  to  6%  inches.  Similarly,  there  is  no  uni- 
form practice  in  the  placing  of  the  third  rail,  con- 
sidered in  its  lateral  relation  to  the  track  rails.  Or- 
dinarily, the  contact  rail  is  about  two  feet  beyond 
the  track,  but  on  the  New  York,  New  Haven  and 
Hartford  road  and  the  Central  London  and  Liverpool 
Overhead  it  is  placed  between  the  two  track  rails, 
in  the  center.  Where  the  third  rail  is  placed  outside, 
the  distance  from  track  gauge  to  center  of  contact 
rail  varies  from  19%  inches  in  the  case  of  the  Kings 
County  Elevated  of  Brooklyn  to  30  inches  in  the 
new  construction  of  the  Baltimore  and  Ohio  in 
Baltimore.  In  Chicago  all  four  of  the  "L"  roads 
report  this  distance  as  20%  inches.  Naturally,  here 
the  distance  is  uniform,  because  all  use  the  Union 
Loop.  It  is  evident,  however,  that  each  designer 
has  been  a  law  unto  himself  in  these  matters,  al- 
though it  cannot  be  doubted  that  ultimately  a  greater 
degree  of  uniformity  will  be  arrived  at.  At  the  same 
time  the  question  of  a  hood  or  guard  for  the  third 
rail  should  also  be  given  greater  attention. 
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The  Study  of  Engineering  History.' 

Bv  J.  A.   L.   Waddell. 

The  absolute  ignorance  of  students  at  engineering 
schools,  of  young  engineers,  and,  it  must  be  con- 
fessed, also,  of  many  old  members  of  the  engineering 
profession,  concerning  the  history  of  civil  engineerT 
ing  and  the  names  of  the  prominent  engineers  of  past 
and  present  times,  is  simply  astounding. 

Why  should  such  a  deplorable  state  of  affairs 
exist? 

Some  may  say,  "Because  ours  is  such  a  recent 
profession,  it  being,  in  fact,  the  youngest  of  all 
the  learned  professions."  Although  in  one  sense 
this  statement  may  be  correct,  still  the  excuse  will 
not  suffice ;  for  civil  engineering  is,  in  fact,  one 
of  the  oldest,  if  not  actually  the  very  oldest,  of  all 
the  professions.  In  prehistoric  times  the  men  who 
dammed  water  to  irrigate  their  fields,  or  who  crossed 
streams  by  felling  trees  or  by  piling  rocks  in  their 
beds  for  stepping  stones  were  certainly  the  engi- 
neers of  those  days — and  it  is  more  than  likely  that 
there  were  then  no  lawyers,  doctors  or  clergymen, 
because  law,  medicine  and  religion  were  probably 
unknown. 

Others  may  reply,  "Ours  is  such  a  busy  profes- 
sion that  its  members  are  ever  occupied  with  the 
present  and  looking  to  the  future,  so  have  no  time 
to  spare  for  considering  the  past."  This  is  a  good 
reason,  but  a  poor  excuse.  Moreover,  now  that  the 
general  public  recognizes  engineering  as  one  of  the 
learned  professions,  it  behooves  its  members  to  be- 
come conversant  with  its  history  and  development 
and  familiar  with  the  names  and  careers  of  its  most 
prominent  men. 

Others  may  say,  "The  blame  lies  with  the  pro- 
fessors of  engineering  in  the  technical  schools,  who 
pay  no  attention  to  such  matters  as  engineering 
history."  This  is  true  in  a  way  ;  but  the  professors 
might  reply,  "There  is  no  time  in  the  curriculum 
to  devote  to  such  matters,  for  there  is  already  more 
in  our  courses  than  can  be  crowded  into  the  allotted 
time" — a  lame  excuse,  indeed,  because  either  the 
time  should  be  increased  or  something  of  less  im- 
portance should  be  left  out — preferably  the  former. 
Or  the  professors  might  answer,  "How  can  we  teach 
the  history  of  engineering  when  there  is  not  a  single 
book  of  any  value  upon  the  subject,  and  when  we 
ourselves  are  nearly  as  ignorant  thereon  as  our  own 
students? 

Now  we  are  arriving  at  the  gist  of  the  matter ; 
for  if  there  were  in  existence  a  thorough,  reliable 
and  exhaustive  history  of  civil  engineering,  it  is 
probable  that  every  professor  in  every  technical 
school  would  use  it  to  a  greater  or  less  extent,  and 
most   of  them   would   adopt   it   as   a   textbook. 

But  who  is  to  undertake  the  stupendous  task  of 
writing  such  a  treatise?  No  one  man  could  do  it 
in  an}'  reasonable  time ;  and.  moreover,  no  one  man 
is  capable  of  doing  it  properly;  so,  if  the  book  be 
written  at  all,  it  must  be  prepared  by  a  combination 
of  writers. 

Now  what  combination  of  engineers  and  technical 
writers  is  as  well  fitted  for  such  work  as  the  mem- 
bers of  the  Society  for  the  Promotion  of  Engineering 
Education? 

And  what  a  grand  enterprise  it  would  be  for  this 
society,  one  that  would  make  it  famous  for  several 
generations  throughout  the  entire  English-speaking 
world — aye,  more  than  that,  throughout  the  whole 
civilized  world,  because  such  a  valuable  book  would 
certainly  be  translated  sooner  or  later  into  the  prin- 
cipal   foreign    languages. 

Such  being  the  case,  let  this  society  appoint  a 
committee  to  first  consider  the  advisability  of  the 
society  as  a  body  undertaking  the  writing  and  pub- 
lication of  "The  History  of  Civil  Engineering,"  using 
the  latter  term  in  its  broad  sense  so  as  to  cover  all 
branches  of  engineering  except  the  military;  and, 
if  the  decision  of  the  committee  be  favorable  to  the 
suggested  publication,  let  it  outline  in  its  report  a 
polic3'  and  modus  operandi  for  the  society  to  follow 
in  order  to  produce  the  best  possible  history  in  the 
reasonably  shortest  time. 

The  following  are  some  suggestions  that  the  writer 
would    offer    concerning    the    proposed    work: 

First — That  the  subject  of  civil  engineering  be 
divided  into  a  number  of  heads  or  topics  represent- 
ing the  different  kinds  of  engineering  work,  and 
that  these  be  apportioned  among  the  members  of 
the  society,  one  topic  being  given  to  one  member, 
or,  perhaps  in  certain  cases,  to  two  or  more. 

The  following  is  offered  as  a  preliminary  list  of 
topics,  to  be  amended  or  increased  as  may  seem  good 
to  the  committee : 


Bridf!es. 

Coacrete  aad  Cement. 

Dams. 

Electrical  EDgiDeertne. 

EDgiDeeriDg  Education. 

FouDdatioDs. 

Gas  Motors. 

Harbors. 

Hydraalic  Motors. 

Landscape  Eogioeeriae. 


Power  Transmission. 

Railroading 

Rivers  and  Canals. 

Roads,  Streets  and  Pavements. 

Roofs. 

Sewerage    and     Sanitary    En- 

gineerine. 
Sbip'buildlne. 
Steam  Engines. 
Steel  Buildings. 


Manufacture  of  Iron  and  Steel.  Surveying  and  Geodesy. 

Masonry.  Tunnels. 

Mechanical  Engineering.  Water  Supply. 

Mining  Engineering.  Wind  Motors. 

It  is  to  be  noticed  that  this  list  is  made  alpha- 
betically, which  is  the  arrangement  that  the  writer 
would  suggest  for  the  book. 

Second — That  an  editing  committee  of  three  be 
appointed   to   choose   the  various   writers,   apportion 

I.  Abstract  of  paper  read  before  the  Society  for  tfae  Promotion 
of  Engineering  Education,  at   Niagara  Falls,  N.  Y.,  July  3,  1903. 


WESTERN    ELECTRICIAN 

their  subjects,  limit  the  number  of  words  and  illus- 
trations for  each  subject,  check,  correct  and  finally 
approve  each  finished  paper,  and  attend  to  the  pub- 
lishing of  the  entire  book,  the  proofreading  of  each 
article,   however,  being  left  to  the  writer  thereof. 

Third — That  the  committee  collect  to  as  great  an 
extent  as  possible  the  portraits  of  the  leading  engi- 
neers of  the  past,  and  reproduce  them  throughout 
the  book  in  the  papers  devoted  to  their  principal 
specialties   or   finished    constructions. 

Fourth — That  the  committee  collect  also  photo- 
graphs of  a  number  of  the  principal  constructions 
pertaining  to  each  division  of  the  book,  and  use 
them    for    illustration. 

Fifth — That  the  various  writers  be  advised  to  call 
for  suggestions  or  aid  on  their  work  from  other 
engineers,  whether  the  latter  be  members  of  the 
Society  for  the  Promotion  of  Engineering  Education 
or  not,  and  from  the  various  engineering  societies, 
both   at   home  and   abroad. 

Sixth — All  papers  should  be  written  with  the  un- 
derstanding that  the  main  usefuhiess  of  the  book 
will  be  through  its  perusal  by  students  in  technical 
schools. 

Seventh — It  will  be  necessary  for  all  writers  to 
treat  as  fully  as  practicable  the  work  of  foreign  engi- 
neers as  well  as  that  of  their  American  brethren. 

Eighth — Only  reasonably  authentic  history  should 
be  given  ;  and  wherever  there  is  any  doubt  whatso- 
ever concerning  the  correctness  of  any  statement, 
the  said  doubt  should  be  clearly  indicated,  and  the 
sources  of  information   stated. 

Ninth — The  book  throughout  should  be  written 
in  a  most  readable  style.  It  should  be  thorough, 
concise,  accurate,  and  complete  without  being  too 
long.  , 

Tenth — The  various  writers  should  keep  in  close 
touch  with  the  editing  committee  as  their  work 
progresses,  so  as  to  avoid  to  as  great  an  extent  as 
possible   the  necessity    for    changes. 

Eleventh — No  expense  should  be  spared  to  make 
the  book  complete  and  to  publish  it  in  first-class 
style. 

Twelfth — ^The  selling  price  should  be  made  a  mini- 
mum ;  and  if  eventually  there  be  any  profit,  it  should 
be  divided  into  two  equal  parts,  one  part  going  to 
the  general  fund  of  the  society,  and  the  other  being 
divided  equally  among  the  writers  of  the  various 
papers,  including,  of  course,  the  editing  committee. 

Thirteenth — All  actual  cash  expenditures  by  the 
writers  in  preparing  their  papers  should  be  repaid 
immediately  by  the  society  from  a  preliminary  fund 
established  for  the  ^purpose.  This  fund  should  be 
used  also  in  securing  portraits  of  the  old  engineers 
and  photographs  of  important  engineering  construc- 
tions. 

Fourteenth — It  would  not  take  a  large  sum  of 
money  to  publish  the  work,  because  the  typesetting, 
paper,  printing  and  binding  need  not  be  paid  for 
till  after  the  book  is  issued ;  and  the  initial  sales 
would  certainly  cover  all  such  expenses. 

Fifteenth — The  sale  of  the  book,  even  at  the  outset, 
would  be  immense ;  and  afterward  the  demand  would 
be  both  large  and  constant,  rendering  the  venture 
a  financial  success,  and  the  work  the  most  popular 
and  widely  used  of  all  engineering  treatises. 


Indianapolis  as  an  Electric-railway 
Center. 

Writing  of  the  development  of  interurban  electric 
railways  in  and  about  Indianapolis,  the  Indiana  cor- 
respondent of  the  Western  Electrician,  under  date 
of  July  27th,  writes  as  follows :  "Probably  nothing 
has  contributed  more  fully  to  give  this  city  its  pres- 
ent notable  position  in  the  financial  world  than  the 
development  of  the  interurban  railroad  business. 
The  total  capitalization  of  the  eight  electric  lines 
centering  in  this  city  amounts  to  $16,250,000.  Three 
other  lines  are  now  building  and  two  projected. 
Indiana  electric-railway  securities  attract  attention 
everywhere.  The  statistics  for  Indiana  show  that 
during  the  year  ended  with  March,  1903,  the  gross 
earnings  of  the  34  electric  lines  in  the  state  were 
over  $6,500,000  and  their  operating  expenses  a  little 
more  than  half  that  amount.  There  has  been  a 
decided  increase  in  the  value  of  suburban  property 
and  farm  lands,  caused  by  the  extension  of  electric 
lines.  A  notable  event  took  place  last  week  at 
Richmond  when  the  Dayton  and  Western  drove  the 
last  spike,  thereby  connecting  the  trolley  systems 
of  Indiana  and  Ohio.  This  important  event  in 
traction  history  opens  up  the  way  for  connection 
with  Toledo,  Wheeling  and  Pittsburg.  On  next 
Thursday  J.  W.  Chipman,  manager  of  the  Indianap- 
olis and  Eastern,  with  a  carload  of  invited  guests, 
will  make  the  first  trip  from  Indianapolis  to  Dayton, 
Hamilton,  Cincinnati,  Springfield,  Columbus  and 
Newark,  Ohio — the  longest  di.stance  ever  made  by 
a  trolley  car.  It  is  over  this  system  of  lines  that 
the  Indianapolis  and  Eastern  proposes  to  operate 
its  sleeper  service." 


79 
Rewiring  Kansas  City  Flooded   District. 

The  work  of  rewiring  the  flooded  district  of 
Kansas  City,  Mo.,  is  nearly  completed.  General 
Manager  R.  E.  Richardson  of  the  Kansas  City  Elec- 
tric Light  Company  says  that  75  per  cent,  of  the 
power  and  light  previously  furnished  the  West  Bot- 
toms has  been  restored  and  that  the  service  is  bet- 
ter than  ever.  All  the  new  wires  and  machinery 
installed  have  been  thoroughly  inspected  by  the  city 
electrician,  and  in  cases  where  the  work  was  not  up 
to  the   standard   it   was  done  over. 

Great  damage  was  done  by  acid  which  escaped 
from  large  carboys  containing  principally  muriatic 
and  sulphuric  acid.  These  carboys  were  swept  down 
the  river  from  the  smelter  at  Argentine,  and  were 
broken  when  they  came  in  contact  with  the  build- 
ings in  the  wholesale  district.  The  greatest  damage 
was  done  to  the  Union  Depot  and  the  buildings 
west  of  it.  Wherever  wires  were  unprotected  the 
acid  ate  into  them  freely.  Wires  protected  by  rub- 
ber  were   made    dangerous. 

It  is  estimated  that  the  damage  to  the  electric 
wiring  and  apparatus  in  the  West  Bottoms  alone 
amounted  to  a  sum  between  $15,000  and  $20,000. 
This  damage  was  caused  principally  by  the  acid  in 
the  water.  Little  loss  was  incurred  above  the  high- 
water  mark,  excepting,  possibly,  in  a  few  instances 
where  capillary  attraction  caused  the  water  to  creep 
up  wires  and  tubing. 

Superintendent  Teasdale  of  the  Argentine  Division 
of  the  Metropolitan  Street  Railway  Company  states 
that  cars  will  soon  be  running  through  Armourdale ' 
to  the  Twelfth  Street  bridge,  where  ferries  will  carry 
the  passengers  across  the  river  to  Argentine.  The 
north  section  of  the  Kansas  Avenue  bridge,  over 
which  the  cars  will  run,  is  nearly  finished,  and 
when  the  tracks  through  Armourdale  have  been 
cleared  of  mud  car  service  can  be  resumed.  A  force 
of  men  is  stringing  feed  wires  from  the  Kaw  River 
power  house  to  connect  with  the  trolley  wires  of  the 
Argentine  line.  As  soon  as  this  is  done  all  the  cars 
which  were  formerly  used  on  this  line  will  be  sent 
to  the  shops  for  repairs,  as  they  were  badly  dam- 
aged by  the  high  water. 


Interurban    Projects    Centering   in   Chi- 
cago. 

A  deal  is  said  to  have  been  closed  between  George 
F.  McCullough  of  the  Indiana  LInion  Traction  Com- 
pany and  Receiver  E.  A.  Potter  of  the  Calumet  Elec- 
tric Railway,  whereby  the  former  secures  possession 
of  the  Calumet  road  and  thereby  gains  an  entrance 
to  Chicago  for  the  Indiana  line.  The  Calumet  elec- 
tric road  runs  from  Roby.  Ind.,  to  Chicago,  and 
connects  at  Sixty-third  Street  with  the  Chicago  City 
street-railway  lines  and  the  South  Side  elevated 
road.  It  is  understood  the  Union  Traction  Com- 
pany of  Indiana,  which  has  a  continuous  line  from 
Indianapolis  to  Laporte,  Ind.,  has  secured  rights- 
of-way  from  Laporte  to  Hammond,  and  that  an- 
other concern  is  promoting  an  electric  line  from 
Laporte  to  Roby.  This  plan  would  give  through 
connection  from  Indianapolis  to  Chicago,  to  which 
end  the  Indiana  traction  people  have  long  been 
striving.  Since  its  organization  in  iSgg  the  Union 
Traction  Company  of  Indiana  has  spread  through- 
out the  state  until  it  now  has  a  total  city  mileage 
of  60  miles  and  an  interurban  mileage  of  100  miles. 

It  is  the  talk  of  street-railway  circles  that  all 
arrangements  have  been  completed  for  a  high-speed 
electric  railway  to  connect  Galena,  III.,  and  Madi- 
son, Wis.,  with  Chicago.  The  proposed  route  will 
be  over  the  Aurora,  Elgin  and  Chicago  road  to 
Elgin.  The  long  gap  between  Elgin  and  Belvidere 
is  to  be  closed  by  the  construction  of  a  new  road, 
and  from  Belvidere  to  Rockford  an  electric  line 
is  already  in  operation.  From  Rockford  an  exten- 
sion of  the  Rockford-Freeport  line,  now  nearing 
completion,  is  to  form  the  Galena  connection,  and 
the  Rockford-Beloit  line,  now  in  operation,  is  to  be 
extended  through  Janesville  to  Madison,  thereby 
completing  the    connection   with    Chicago. 

The  Chicago,  Indiana  and  Michigan  Traction 
Company,  which  was  recently  incorporated  for  the 
purpose  of  connecting  Southern  Michigan  and 
Northern  Indiana  towns,  and  finally  entering  Chi- 
cago, is  also  making  progress.  The  officials  an- 
nounce that  nearly  all  of  the  right-of-way  between 
South  Bend  and  Hammond,  Ind.,  has  been  secured 
and  at  Chesterton,  Ind.,  the  board  of  trustees  have 
granted  a  50-year  franchise  giving  the  company  per- 
mission to  construct  lines  on  any  street  in  the  town. 


It  is  announced  that  a  sub-commission  of  the 
Royal  Commission  on  London  Street  Traffic  will 
come  to  the  United  States  this  fall  to  study  the  street- 
railroad   systems  of  the  principal  cities  here. 


Trouble  in  Webster  City. 

Webster  City,  Iowa,  is  said  to  be  in  the  throes  of 
a  municipal  war.  All  the  public  utilities  of  Webster 
City  arc  owned  by  the  municipality.  The  citizens 
demand  a  daytime  current  for  power  to  be  supplied 
by  the  electric-light  plant,  but  the  City  Council  re- 
fuses to  furnish  the  "juice"  on  the  ground  that  it 
cannot  be  done  at  a  profit  to  the  city.  The  agita- 
tion threatens  to  disrupt  the  City  Council. 
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Clark  Caryl  Haskins. 

A  veteran  electrician  whose  force  is  still  unabated, 
whose  eye  is  undimmed  and  whose  keen  intelligence 
is  as  alert  as  ever,  has  just  retired  from  the  service 
of  the  city  of  Chicago  in  the  person  of  Mr.  Clark 
Caryl  Haskins  of  the  electrical  inspection  bureau 
of  the  Department  of  Electricil:y.  Mr.  Haskins  has 
had  an  interesting  career  in  the  electrical  field,  dat- 
ing back  to  the  beginnings  of  practical  telegraphy, 
and  readers  of  the  Western  Electrician  will  be  in- 
terested in  the  accompanying  sketch  and  portrait. 
Clark  C.  Haskins  was  born  in  Buffalo,  N.  Y.,  on 
November  22,  1827,  and  consequently  is  in  his  75th 
year.  His  school  education  was  mostly  received 
in  the  public  schools  of  his  native  city..  He  was  the 
second  son  of  R.  W.  Haskins,  A.  M.,  a  well-known 
writer  and  scientist  of  Bufifalo.  When,  in  1844,  the 
startling  announcement  was  made  public  that  in- 
telligence had  been  trans- 
mitted over  a  metallic 
wire,  the  public  generally 
was  skeptical  and  received 
the  statement  with  many 
grains  of  allowance,  be- 
lieving there  was  some 
sort  of  swindle  or  fraud 
behind  the  statement.  The 
elder  Mr.  Haskins  was 
one  of  the  few  who  fore- 
saw a  future  for  the  new 
discovery. 

In  order  to  convince  the 
scoffing  disbelievers,  a  line 
was  built  and  put  in  opera- 
tion between  Lockport  and 
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and  Buffalo,  22  miles  long. 
It  was  eventually  extended  into  Canada,  and  young 
Haskins  was  placed  in  the  Buft'alo  office,  where,  as 
battery  boy,  messenger  and  student,  he  was  in- 
structed to  hurry  up  and  learn  to  be  an  operator 
(which  included  the  committing  to  memory  of  a 
book  of  abbreviations)  in  order  that  he  might  take 
charge  of  an  office.  In  30  days  the  young  man  was 
placed  in  one  of  the  newly  opened  offices  between 
Buffalo   and   Toronto,    Canada: 

He  was  then  between  17  and  18  years  of  age,  but 
he  was  looked  upon  as  a  marvelous  being ;  for  he 
could  talk  to  a  person  miles  away  by  pounding  on 
that  little  brass  anvil,  and  read  marks  on  the  paper 
no  man  in  the  district  could  read.  He  was  one  of 
the  first  operators  to  read  by  sound,  and  when  that 
climax  was  reached  the  wonder  was  many  .times 
increased. 

Subsequently  Mr.  Haskins  was  made  manager  of 
the  Bain  line  office  at  Troy,  N.  Y.  The  Bain  sys- 
tem required  a  main  battery  and  ground  wire  at 
every  station,  so  that  it  was  possible  for  the  line 
to  be  cut  into  several  sections  independent  of  each 
other,  and  the  line  was  seldom  complete  between 
terminals  except  at  report  hour.  The  Baiii  system 
was  introduced  to  combat  the  Morse,  and  eventually 
sold   to  the    Morse   company. 

Mr.  Haskins  was  married  to  Miss  Helen  M.  Smith 
at  Monroe,  Mich.,  in  1853.  and  was  made  agent 
and  operator  at  that  place  for  the  Michigan  South- 
ern Railroad  Company.  Subsequently  he  became 
paymaster  and  assistant  operator  of  what  was  then 
known  as  the  Louisville,  New  Albany  and  Chicago 
Railroad  Company  (now  known  as  the  Monon),  be- 
tween the  Ohio  River  at  Louisville  and  Michigan 
City. 

In  1878  Mr.  Haskins  was  selected  from  among 
several  applicants  to  represent  Professor  Elisha 
Gray's  many  electrical  devices  in  telegraph  and  tele- 
phone development  at  the  Paris  Exposition.  At  the 
close  of  the  exhibition,  at  the  request  of  the  English 
Society  of  Electrical  Engineers,  he  exhibited  and 
operated  Professor  Gray's  apparatus,  illustrating  a 
paper  by  Major  (since  Major-general)  Weber  of 
the  British  army. 

On  his  return  from  Europe  to  Chicago,  Mr.  Has- 
kins was  made  electrician  and  manager  for  the 
A.  D.  T.  Company,  under  L.  B.  Firman,  general 
manager,  operating  the  Edison  telephone  system  in 
opposition  to  the  Bell  company.  A  hitherto  unsur- 
mountable  difficulty  now  developed,  which  made  it 
impracticable  to  operate  more  than  about  1,500  lines 
from  one  exchange.  Various  remedies  had  been 
proposed  and  failed  to  meet  the  exigency,  and  the 
puzzle  was  finally  given  up  as  impossible.  The  elec- 
trical experts  were  unanimous  everywhere.  In  this 
dilemma  Mr.  Haskins,  associated  with  Mr.  Charles 
H.  Wilson,  attacked  the  problem,  and,  contrary  to 
the  predictions  of  the  pessimists,  they  succeeded  in 
evolving  three  methods  of  multiple  switchboards. 
Selecting  the  best  of  the  three  (the  other  two  were 
kept  secret,  between  themselves),  a  patent  was  ap- 
plied  for.     Attempts   were  made  to  appropriate   the 


invention,  but  the  bottom  patent  which  was  issued 
was  unassailable.  The  patent  was  subsequently  sold 
to  the  Western   Electric  Company. 

In  the  early  days  of  electric  lighting  Professor 
John  P.  Barrett,  who  was  then  the  head  of  the 
electrical  branch  of  the  city  Fire  Department,  fore- 
seeing the  menace  to  life  and  property  consequent 
upon  the  loose  methods  of  construction  then  preva- 
lent, induced  the  council  to  pass  an  ordinance  re- 
quiring an  inspection  of  all  plants  and  installations, 
Mr.  Haskins  was  appointed  electric-light  inspector 
by  Mayor  Harrison  (father  of  the  present  mayor), 
on  Professor  Barrett's  nomination,  shortly  after  the 
passage  of  the  ordinance,  in  December,  1883.  For 
several  years  Mr.  Haskins  had  a  vigorous  opposition 
to  combat,  the  public  looking  on  the  inspectorship 
as  a  sinecure  or  a  grab  for  political  reasons,  but 
as  Mr.  Haskins  never  could  be  drawn  into  a  political 
controversy,  always  kept  good  natured,  showed  good 
reasons  for  his  requests,  and  was  well  backed  up 
by  his  suneriors,  he  generally  came  out  victor  after 
a  short  struggle. 

Mr.  Haskins  has  frequently  contributed  papers 
on  electrical  topics  before  electrical  and  insurance 
conventions,  which  were  always  well  received,  and 
is  the  author  of  "Electricity  Made  Simple,"  an  ex- 
cellent work,  treating  the  science  non-technically,  for 
the  information  of  the   general   public. 


Wemco  II.  Wins  Again. 

On  Thursday  of  last  week  at  the  Put-in-Bay  meet 
of  the  Interlake  Yachting  Association,  before  an 
assemblage  of  65  craft,  the  Wemco  II.  of  Sandusky, 
Ohio,  skillfully  handled  by  its  owner,  Commodore  C. 
C.  Warren,  again  scored  a  decisive  victory.  When 
the  Wemco  II.  was  brought  from  Gloucester,  Mass., 
last  year  and  made  its  first  appearance  on  the  lakes 
under  the  command  of  Commodore  Warren,  many 
were  the  compliments  passed  by  knowing  ones  in 
interlake  yachting  circles  on  the  vessel's  handsome 
lines.  All  sorts  of  prophecies,  too,  were  rife  as  to 
what  the  Wemco  II.  would  do  when  put  to  test, 
and  there  was  much  natural  curiosity  displayed  as 
to  how  the  new  boat  would  behave  in  a  race. 

The  first  trial  came  at  the  meet  of  1902,  resulting 
in  a  victory  for  Wemco 
II.  And  the  easy  manner 
in  which  last  year's  com- 
modore carried  off  the 
1903  honors  caused  many 
to  think  that  the  name 
"Wemco"  (Warren  Elec- 
tric Manufacturing  Com- 
pany) is  a  veritable  mas- 
c  o  t.  Sandusky,  through 
one  of  its  leading  manu- 
facturing interests,  thus  se- 
cured another  cup,  and 
Commodore  Warren  was 
pronounced  the  happiest 
man  at  Put-in-Bay  on 
Thursday.  commodore  c.  c.  warren. 

Wemco  II.  won  the  race 
easily.  But  it  was  afterward  admitted  that  there  had 
been  some  little  nervousness  on  the  part  of  those 
not  familiar  with  the  Wemco's  qualifications.  The 
three  cruisers  in  tlie  race  were  Wemco  II.,  Vesta 
and  Minx.  It  was  an  open  secret  that  Vice-Com- 
modore Smedley  of  Detroit,  who  was  in  command 
of  the  Vesta  this  year,  the  flagship  of  the  squadron, 
had  had  the  Vesta  built  under  contract  to  beat  the 
Sandusky  boat.  How  well  he  accomplished  his  pur- 
pose will  be  understood  when  it  is  said  that  the 
Vesta,  built  as  it  was  for  light  winds,  did  not  even 
finish   the   race   on   Thursday. 

The  course  was  12  miles  triangle,  two  legs  to 
windward,  and  the  home  leg  a  spinnaker  run.  It 
took  four  hours  to  sail  the  race  in  a  wind  which 
varied  from  three  miles  an  hour  to  a  flat  calm — 
conditions  that  were  conceded  to  be  all  against 
Wemco  II.,  in  that  it  is  strictly  speaking  a  heavy- 
weather  boat.  The  breeze  was  only  five  miles  an 
hour  to  start  with.  The  Wemco  II.  was  in  line 
to  get  the  best  position  to  windward,  but  her  center- 
board  struck  bottom.  She  stopped  until  the  board 
could  be  raised  and  crossed  a  minute'  and  a  half 
behind  the  others.  She  made  this  up  on  the  first 
leg,  however,  reaching  the  flag  first  very  easily,  the 
Vesta  going  to  the  rear.  It  was  clearly  seen  from 
the  start  that  Commodore  Warren  outpointed  the 
Vesta,  and,  although  getting  a  poor  start,  soon 
caught  up  on  the  first  leg  of  windward  work,  and 
was   nearly   seven   minutes  ahead  at  the   stake. 

The  second  leg  resulted  in  still  more  gain.  The 
third  leg  was  a  run  before  the  wind,  which  had  died 
down  to  two  miles.  Wemco  put  out  her  balloon 
jib,  which  did  not  fill,  and  tried  her  spinnaker  to 
port,  afterward  shifting  it  starboard.  She  put  out 
her  canvas  beautifully.  On  the  reach  to  the  second 
mark  Minx  picked  up  nearly  five  minutes  of  this, 
but  Wemco  was  never  headed,  and  went  to  her 
mooring  under  sail.  The  Minx  was  towed  in  after 
crossing  the  hue.  The  Vesta,  after  completing  half 
of  the  last  leg,  gave  up  the  contest  and  came  in 
under  power. 

The  commodore's   trophy   is   a   silver  punch    bowl. 


gold-lined,   handsomely   chased,   and   having   a   ladle 
to   match. 

1  he  Wemco  II.  also  demonstrated  its  qualifications 
In  the  squadron  sail  on  Thursday.  On  the  last  leg 
of  this  run  Wemco  II.  simply  "walked  in"  ahead 
of   everything. 

On  Friday  evening,  at  the  "smoker"  at  the  Victory  * 
Hotel,  a  social  event  of  much  importance  to  the 
people  of  the  lake  cities,  the  trophies  were  presented 
to  all  winners  of  the  various  races.  Commodore 
Warren,  on  receipt  of  his  cup,  responded  with  a 
short  but  neatly  turned  speech  of  acceptance  that 
won   much   applause. 

Incidentally,  it  may  be  said  that  the  policy  of 
maintaining  the  highest  social  standard  at  these  in- 
terlake regattas,  established  last  year  by  Commodore 
Warren,  has  been  much  commended.  An  evidence 
of  the  wisdom  of  thus  making  the  meet  a  social 
event  was  to  be  found  in  the  presence  at  all  Put-in- 
Bay  functions  last  year  and  on  the  present  occasion 
of  more  prominent  society  people  of  the  lake  cities 
than  ever  before.  The  ball  at  the  Victory  Thursday 
right  will  long  be  a  subject  of  reference  for  those 
fortunate  enough  to  have  taken  part  in  it,  and  that 
the  large  nuinber  of  ladies  present  was  a  great 
factor  in  making  the  meet  the  crowning  success,  was 
clearly  evident. 

Among  those  on  board  Wemco  II.,  besides  Com- 
modore and  Mrs.  Warren,  were  Mrs.  Hall  Warren 
and  daughters,  Mrs.  Lowenchamp  of  New  York, 
and  Miss  Bernice  Warren  of  Sandusky.  On  Friday 
afternoon  Commodore  Warren  held  a  reception  on 
board  the  yacht  in  celebration  of  the  winning  of 
his  trophy.  The  handsome  punch  bowl  did  ex- 
cellent service  as  an  aid  in  the  dispensation  of  the 
lavish  hospitality  that  has  helped  to  make  famous 
the  Wemco  II. 


Chicago  Street-railway  Situation. 

Judge  Grosscup  has  approved  the  agreement 
reached  between  representatives  of  the  city  and  the 
traction  companies  for  an  extension  in  the  hearing 
cf  traction  suits  and  disputes  until  November  30th. 
The  agreement  has  been  filed  in  the  federal  court,  and 
by  its  stipulations  the  present  status  of  the  traction 
fight  is  preserved  until  fall. 

With  franchise  matters  off  their  hands  for  some 
time,  the  Union  Traction  Company  managers  have 
turned  their  attention  to  reorganization.  A  plan 
for  the  reorganization  of  the  relations  between  the 
LInion  Traction  Company  and  its  two  underlying 
companies  (North  Chicago  and  West  Chicago)  has 
been  adopted  and  agreed  upon  so  far  as  can  be  done 
without  the  formal  approval  of  the  stockholders  of 
the  latter  corporations.  Notices  for  meeting  of  the 
stockholders  have  been  sent  out  designating  August 
i8th  as  the  time  when  the  plans  of  reorganization 
will  be  voted  upon.  The  stockholders  number  over 
7,000. 

The  main  features  of  the  newly  drawn  up  and 
signed  contracts  between  the  various  Union  Traction 
companies   are ; 

The  old  leases  between  the  Union  Traction  Com- 
pany and  the  two  underlying  corporations  are  re- 
written so  that  the  title  to  the  property  is  vested 
absolutely  in  the  underlying  companies  and  the 
Union  Traction  Company  is  merely  a  tenant.  It 
is  provided  specifically  that  the  "guarantee  fund" 
shall  revert  to  the  underlying  companies  in  case  of 
a  default  on  the  contract.  While  the  old  rental 
figures  of  12  per  cent,  for  the  North  Side  company 
and  six  per  cent,  for  the  West  shall  be  preserved 
for  a  period  of  five  years,  they  are  not  to  be  guar- 
anteed, but  be  simply  a  preferred  stock,  cumu- 
lative up  to  the  amount  of  ei.ght  and  four  per  cent., 
these  accumulations  to  be  paid  before  any  dividends 
are  paid  on  Union  Traction  Company  stock.  At 
the  end  of  five  years,  which  is  supposed  to  represent 
the  time  necessary  to  put  the  system  into  good  phys- 
ical condition,  the  old  rentals  of  12  and  six  per  cent, 
are  to  be  fixed  again,  and  a  guaranteed  charge  on 
the  Union  Traction  Company  for  which  the  "guar- 
antee fund"  is  responsible.  The  Union  Traction 
Company  is  to  bear  all  the  charges  of  the  rehabilita- 
tion of  the  property. 

The  story  of  the  contemplated  consolidation  of 
the  Chicago  City  Railway  Company  and  the  Chicago 
Union  Traction  Company  has  been  revived,  although 
no  good  authority  exists  that  such  will  be  the  final 
outcome.  Leading  factors  in  both  companies  as- 
sert that  in  no  other  way  except  through  consoli- 
dation can  the  one-city,  one-fare  plan  be  adopted 
or  material  compensation  paid  the  city. 


Connecting    Boston-New    York    Trolley 
Link. 

In  the  Superior  Court  of  New  Haven,  Conn.,  Judge 
Elmer  has  granted  a  charter  for  an  electric  railway 
between  Montowese  and  Wallingford,  a  distance  of 
five  miles.  This  road  will  complete  the  through  line 
between  Boston  and  New  York,  which  will  be  .251 
miles  long.  Under  present  schedules  it  would  re- 
quire 28  hours  to  make  the  trip.  The  distance  by 
steam  railroad  is  235  miles  and  fast  trains  cover  it  in 
six  hours.  The  fare  by  electric  road  would  be  $2.85; 
by  steam  it  is  $5. 
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Echoes  of  the  Contractors'  Convention. 

In  the  accompanying:  group  picture  are  shown 
the  delegates  to  the  recent  convention  of  the  Na- 
tional Electrical  Contractors'  Association  in  De- 
troit. The  gathering  was  a  successful  one,  as  was 
set   forth  in  the  brief  report  in  the  Western  Elec- 


cmployed  in  the  manufacture  of  Elblight  material. 
The  company  was  represented  by  Russell  Spaulding, 
president :  Eugene  H.  Abadie.  general  manager, 
and  J.  C.  Schaeffer,  superintendent  of  construction. 
The  entire  exhibit,  as  well  as  the  inside  and  outside 
decorations    in    the    hall    itself,    were    taken    down, 


DELEGATES    TO    ELECTRIC.1L    CONT 

trician  last  week.  Owing  to  the  delay  of  a  pho- 
tographer the  group  picture  was  not  recei%ed  in 
time  to  accompany  the  report,  but  it  is  reproduced 
herewith  that  the  readers  of  the  Western  Electrician 
may  not  fail  to  recognize  what  a  good-looking  lot 
of  men  the  contractors  really  are  when  taken  in  a 
bunch.  Ex-president  Eidlitz  of  New  York  and 
President  McCleary  of  Detroit  will  be  distinguished 
in  the  middle  of  the  front  row. 

One  feature  of  the  exhibition  accompanying  the 
contractors'  convention  which  deserves  further  men- 
tion was  the  decoration  scheme  of  the  Elblight  Com- 
pany of  America.  The  entire  Light  Guard  Armory, 
in  which  the  convention  exhibition  was  held,  was 
decorated  with  5,000  Tnot  lo.oco,  as  was  stated  last 
week)  Elblight  lamps  strung  on  the  graceful  curves 
of  Elblight  cable  which  formed  a  trellis  over  all 
the  main  and  side  aisles  between  the  exhibits  and 
which  were  profusely  decorated  with  greens.  The 
lamps  used  were  American  Beauty,  pink  and  apple 
green  in  alternation.  The  outside  of  the  armory 
was  festooned  with  white  frosted 'lamps,  and  across 
the  street  swung  the  stars  and  stripes  mounted  on  a 
flexible  Elblight  curtain  into  which  lamps  were 
stuck,  so  that  lamps  and  flag  followed  the  undula- 
tions produced  by  the  not  infrequent  breezes  which 
prevail  in  the   City  of  Straits. 

The  Elblight  company  also  made  a  fine  exhibit 
in  the  space  which  had  been  set  aside  for  that  pur- 
pose. This  exhibit  is  shown  in  the  accompanying 
illustration.  The  chief  novelty  was  the  festooned 
hand-rail  made  of  silk  cable  into  which  vari-colored 
lamps  were  stuck,  the  cordon  thus  formed  being 
decorated  with  sn^ilax  and  the  supporting  iron  posts 
being  surrounded  with  palms.  At  the  back  of  the 
space  against  the  wall  hung  an  elaborate  iron  frame 
surrounding  an  Elblight  board  on  which  the  word 
"Elblight"  appeared.  Underneath  this  a  four-by- 
four  Elblight  board  was  covered  with  a  handsome 
monogram  which  appeared  in  the  automobile  show 
in  New  York,  and  which  was  outlined  by  several 
hundred  miniature  lamps  of  various  colors.  An 
Elblight  table  was  also  shown.  The  most  interest- 
ing technical  exhibit  con5i.sted  of  three  jars  in  which 
Elblight  lamps  stuck  on  Elblight  cable  were  burn- 
ing submerged.  The  center  jar  contained  an  Elb- 
light lamp  mounted  on  Elblight  cable,  which  lamp 
has  been  burning  continuously  under  water  for  over 
four  months.  To  the  right  a  similar  lamp  was 
burning  on  a  saturated  solution  of  sea  salt,  and  to 
the  left  the  third  lamp  was  burning  in  a  15  per  cent, 
solution  of  concentrated  sulphuric  acid  showing 
the  weather  and  waterproof  qualities  of  the  system 
as    well    as    the   high-grade   of    insulating    material 
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packed,  labelled  and  shipped  out  of  the  armory  in 
five  hours'  time,  five  men  being  employed  on  the 
task. 


Possible  Uses  of  Radium. 

Not  only  is  the  study  of  radium  profoundly  in- 
teresting in  itself,  but  there  is  no  reason  why  this 
study  should  not  lead  to  practical  results  of  vastly 
more  importance  than  may  at  this  time  be  realized. 

That  radium  does  possess  qualities  that  may  make 
it  of  great  use  to  mankind  is  already  known,  and 
it  now  remains  for  someone  to  invent  methods  which 
will  make  the  production  of  the  metal  in  large  quan- 
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radium  rays  will  discolor  paper,  give  to  glass  an 
abiding  violet  lint,  turn  oxygen  into  ozone,  convert 
yellow  phosphorous  into  the  red  variety,  and  change 
mercury  perchloride  into  calomel.  But  these  are 
only  laboratory  discoveries,  which  are  of  no  great 
importance  in  themselves,  aside  from  the  interest 
which  they  may  create.  The  possibilities,  however, 
of  radium  being  used  extensively  as  a  curative  for 
diseases  and  as  a  light  producer  are  greater  than 
the  average  person  may  at  first  believe. 

The  X-ray  has  been  used  to  some  extent  in  the 
treatment  of  cancer,  but  in  many  cases  it  haS  been 
impossible  to  effect  a  cure.  Radium  is  being  tested 
in  cancer  cases,  and  is  said  to  be  promising.  The 
little  tube  containing  the  radium  can  be  inserted  in 
a   nostril    or  other   small   cavity. 

The  great  problem  of  the  application  of  radium 
for  illuminating  purposes  belongs  to  another  class. 
It  would  be  practicable,  .ipparently,  if  the  supply  of 
radium  w'ere  more  abundant  than  at  present.  A  small 
fraction  of  an  ounce  of  ijadium,  properly  employed, 
would  probably  prove  a  g^od  light,  sufficient  for  sev- 
eral rooms,  which,  at  any  rate,  during  the  present 
century  would  never  need  renewal. 

The  other  conceivable  applications  of  radium  to 
supply  forms  of  energy  besides  light,  as  far  as  can 
be  seen  at  present,  belong  to  another  class,  and  will 
only  become  applicable  if  the  available  supply  of 
radium  is  increased  beyond  what  seems  at  present 
possible,  for  it  cannot  be  expected  that  such  a  radio- 
active element  will  ever  be  abundant.  Could  the 
substance  be  produced  in  large  quantities,  its  use 
as  a  reservoir  of  energy  would  be  of  great  impor- 
tance. Rutherford,  from  his  own  experiments  and 
those  of  Curie,  calculated  that  the  energy  stored  up 
in  one  gram  of  radium  is  sufficient  to  raise  500  tons 
a  mile  high.  What  possibilities  there  would  be  in 
only  a  few  hundredweight  of  the  metal ! 

The  great  question  which  now  presents  itself  is 
the  matter  of  production.  In  Germany  and  France 
radium  is  being  produced  on  a  very  limited  scale, 
the  demand,  at  fabulous  prices,  being  in  excess  of 
the  supply,  but  such  small  quantities  as  are  avail- 
able at  the  present  time  are  certainly  going  to  work 
no  great  changes. 


Electrical  Club  of    Southern  California. 

Officials  and  employes  of  the  various  electrical 
companies  in  Southern  California  and  resident  agents 
of  electrical  manufacturers  have  organized  the  Elec- 
trical Engineering  Club  of  Southern  California. 
The  purpose  of  the  organization  is  to  make  it  pos- 
sible for  the  electrical  men  to  meet  socially  and  to 
discuss  informally  the  questions  of  interest  to  them 
and  their  profession.  It  is  the  ultimate  purpose  of 
the  club  to  affiliate  with  the  American  Institute  of 
Electrical   Engineers. 

At  a  meeting  held  in  Los  Angeles,  O.  H.  Ensign, 
superintendent  and  chief  engineer  of  the  E'dison 
Electric  Company  of  Los  Angeles,  was  elected  presi- 
dent.    The   other   officer^    nro  ■     Fir^t   \ice-president, 
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titles  possible.  Whether  the  radio-active  powers  of 
radium  are  inexhaustible  is  not  yet  known,  but  the 
fact  has  been  proved  that  its  deterioration  takes 
place   at   a   very   slow   rate. 

A  St.  Petersburg  investigator  believes  that  the 
new  rays  may  be  ultimately  used  to  benefit  certain 
forms  of  blindness.  Experiments  seem  to  show  that 
radium  rays  have  some  effect,  either  immediate  or 
latent,  upon  all  living  tissues  and  it  is  within  the 
bounds  of  possibility  that  these  effects  may  be  put,  to 
practical   use  in   the  curing  of  the  blind. 

Experiments    up    to    this    time    have    shown    that 


James  Atchison ;  second  vice-president  Benjamin 
Pierson;  secretary  and  treasurer,  R.  H.  Manahan. 
One  of  the  first  papers  read  at  a  meeting  of  the 
club  was  entitled,  "My  First  Electrical  Job  and  How 
It  Did  Me."  In  the  discussion  some  of  the  members 
told  amusing  things  of  the  troubles  they  had  when 
beginning    the    business. 


The  first  shipment  of  rails  and  ties  for  an  electric 
street  railway  at  Biloxi,  Miss.,  has  arrived  and  work 
on  the  system  is  now  in  progress. 
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DEVELOPMENT  OF  THE  TELEPHONE   FIELD. 


Telephone    Profit-sharing  in  Cleveland.      Telephone    News   from   the    Northwest. 


President  F.  S.  Dickson  of  the  Cuyalioga  Tele- 
phone Company  of  Cleveland,  following  out  his 
progressive  ideas,  has  introduced  a  profit-sharing 
experiment  among  his  employes  which  will  be 
watched  with  much  interest.  Details  of  the  plan 
are  contained  in  an  interesting  circular  letter  ad- 
dressed to  all  employes,  which  is  herewith  repro- 
duced   in   full. 

]SIv  Dear  People  : 

I  am  not  quite  satisfied  witli  your  worli.  I  do  not 
think  it  is  very  bad.  but  I  am  sure  It  is  not  as  good  as 
it  could  be,  and,  therefore  it  is  not  as  good  as  it  ought 
to  be.  You  are  doing  pretty  well,  but  you  are  not  doing 
your  very  best. 

You  know  this  business  was  started  so  that  it  might 
earn  money  for  those  who  invested  money  in  it. 

Now,  money  can  be  made  out  of  this  business  if  good 
service  is  rendered  to  our  customers,  but  the  character 
of  our  service  will  depend  upon  the  character  of  your 
work.  If  your  work  is  good,  the  service  will  be  good. 
If  you  are"  patient,  polite,  prompt  and  skillful,  you  can 
give  very  good  service  with  second-rate  equipment,  but  if 
you  are  "petulant,  rude,  dilatory  and  careless,  the  service 
will  be  poor,  even  If  we  have  the  best  equipment  in  the 
world.  A  good  woodsman  can  build  a  safe  and  com- 
fortable house  In  a  few  hours,  with  no  tool  but  his  as. 

I  am  not  talking  to  the  operators  alone,  but  to  every 
man  and  .woman,  boy  and  girl  in  the  company.  Polite- 
ness, promptness,  patience  and  skill  are  just  as  necessary 
for  the  office  boy,  the  collector  and  the  lineman  as  they 
are  for  the  operator.  There  is  no  excuse  for  impatience 
in  any  official,  high  or  low,  who  tries  to  serve  the  pub- 
lic. If  there  were  excuse  for  any,  it  would  be  for  the 
operator,  but  those  who  are  most  tried  must  be  most 
on  their  guard. 

Now,  I  want  all  of  you  to  feel  that  each  of  you  has 
a  real  interest  in  the  success  of  this  company.  I  want 
every  one  of  you  to  smile  when  you  hear  the  company 
praised  for  the  character  of  its  service,  and  to  take  to 
yourselves  a  part  of  the  credit  for  making  the  service 
good.  Remember,  if  we  have  careless  employes,  it  will 
reduce  our  profits.  If  we  have  any  employes  who  shirk 
their  full  duty,  it  will  reduce  our  profits.  If  calls  are 
not  answered  promptly,  our  subscribers  will  leave  us  and 
there  will  be  no  profits.  If  our  solicitors  are  not  active, 
we  cannot  increase  our  business.  If  our  collectors  are 
negliffent,  or  show  want  of  tact,  we  will  not  get  paid 
even  for  the  service  we  have  rendered.  We  are  bound 
close  together,  whether  we  like  it  or  not.  and  the  failure 
of  one  to  do  his  full  duty  renders  worthless  the  honest 
labor  of  others.  Whether  we  make  good  profits,  or  none 
at  all.  will  depend  upon  the  way  your  work  is  done ; 
therefore.  I  feel  that  if  you  honestly  help  us  to  earn 
money,  you  should  honestly  share  in  the  money  earned, 
just  as  you  have  shared  in  the  labor.  Now,  this  is  what 
I  propose : 

Beginning  on  July  1st,  after  paying  all  expenses, 
taxes  and  the  interest  on  our  bonds,  we  will  set  aside 
one-fifth  of  the  surplus  remaining,  and,  during  January 
next,  we  will  distribute  this  among  all  of  you  who  are 
in  the  employ  of  the  company  on  December  31,  1003, 
in  proportion  to  the  salary  of  each.  Anyone  who  leaves 
our  employ  before  December  31st  shall  have  no  share 
in  this  fund.  Anyone  going  on  a  strike  shall  forfeit  his 
share.  Anyone  who  comes  with  us  at  a  later  date  shall 
only  receive  his  fair  proportion.  In  other  words,  the 
distribution  will  be  based  upon  the  total  amount  of 
salary  paid  between  July  1,  1903.  and  January  1,  1904. 
Now,  what  can  you  do  for  yourselves  and  for  us  on  such 
a  basis?  If  you  do  not  earn  a  surplus  for  the  company 
of  .$5,000  a  month  during  the  rest  of  this  year,  I  shall 
be  both  disappointed  and  surprised.  If  the  surplus  av- 
erages .?5.000  a  month,  it  would  make  a  total  of  $30,000 
for  the  half  vear.  One-fifth  of  this  would  be  $6,000.  In 
June,  1903.  we  paid  out  a  total  of  $11,739.52  in  salaries. 
Distributing  such  a  sum  on  such  a  basis  would  give  every 
one  of  you  an  interest  in  the  profits  equal  to  more  than 
half  a  month's  salary.  Is  this  worth  striving  for?  Are 
you  willing  to  do  the  best  there  is  in  you  to  get  six  and 
a  half  months'  pay  for  six  months'  work?  Don't  you 
think,  if  you  try,  you  could  even  earn  seven  months' 
pay  for  six  months'  work?  I  think  so.  If  I  did  not  I 
would  not  make  this  offer  to  you. 

Remember,  the  easiest  way  to  make  money  is  not  to 
spend  it.  Do  you  realize  that  all  of  you  are  spending 
money  for  us?  If  you  in.iure  any  part  of  our  apparatus, 
you  have  spent  the  money  it  costs  to  repair  it.  If  you 
cut  wire  to  waste,  you  have  spent  the  difference  in  value 
between  good  copper  wire  and  junk.  If  you  use  a  good 
sheet  of  paper  to  figure  on,  where  the  back  of  an  old 
envelope  would  serve  as  well,  you  have  added  to  the 
cost  of  operating  this  plant. 

Understand  clearly,  this  is  an  experiment,  and  its 
success  or  failure  depends  wholly  upon  you.  If  you  are 
not  able  to  increase  our  surplus  by  more  than  the  sum 
we  pay  ^^ou,  the  experiment  will  be  a  failure,  and  will 
not,  of  course,  be  repeated. 

Let  us  make  it  a  success.  We  can  do  it  by  doing  the 
best  we  can  and  saving  all  we  can. 

Very  sincerely  yours, 

FitEDEBicK  S.  Dickson, 

President. 

Cleveland,   O.,   July   21,    1903. 


TELEPHONE  MEN. 

It  is  stated  that  G.  J.  Yundt  will  be  appointee 
electrical  engineer  of  the  Southern  Bell  Telephone 
Company  at  Atlanta,  to  succeed  E.  H.  Bangs,  re- 
signed, who  has  accepted  a  position  with  the  Central 
Union  Telephone  Company  in  Indianapolis. 

Congressman  R.  H.  Foerderer  of  the  Fourth  Penn- 
sylvania district  died  at  his  home  in  Torresdale,  a 
suburb  of  Philadelphia,  on  July  26th.  Mr.  Foer- 
derer was  president  of  the  Keystone  Telephone 
Company  of  Philadelphia,  and  was  also  a  large 
manufacturer  of  leather.  He  was  born  in  Germany 
in    i860. 

Munson  D.  Atwater  has  succeeded  Walter  L.  Hill 
as  manager  of  the  Central  Union  Telephone  Com- 
pany's office  in  Indianapolis,  Ind.  Mr.  Hill  has  held 
the  position  for  a  number  of  years  and  has  been  ad- 
vanced to  the  place  of  division  superintendent  and 
has  charge  of  the  company's  business  for  the  en- 
tire state  of  Indiana.  Mr.  Atwater  was  graduated 
at  the  Indiana  State  University  and  has  been  with 
the   Central   Union   company  since  1899. 


The  directors  of  the  Twin  City  Telephone  Com- 
pany of  Minneapolis  and  St.  Paul  have  declared  the 
regular  quarterly  dividend  at  the  rate  of  seven  per 
cent,  per  annum.  The  company  has  asked  the  city 
of  St.  Paul  to  cancel  the  annual  bond  given  to 
protect  the  city  against  any  damages  which  might 
be  sustained  from  the  company's  use  of  the  streets. 
The  company  feels  that  its  $95,000  worth  of  visible 
assets  in  the  city  are  sufficient  indemnity  against 
any  damage  which  may  be  sustained. 

The  Estelline  Telephone  Company  of  Estelline, 
S.  D.,  has  been  incorporated  with  $10,000  capital 
stock. 

The  Board  of  County  Commissioners  at  St.  Paul 
decided  to  do  away  with  the  service  of  the  North- 
western Telephone  Exchange  Company  in  the  county 
offices,  except  the  morgue  and  county  jail.  The 
county  has  an  interior  system  covering  the  county 
offices,  operated  by  the  Twin  City  Telephone  Com- 
pany. 

Linemen  in  the  employ  of  the  La  Crosse  Tele- 
phone Company  at  La  Crosse,  Wis.,  recently  de- 
manded full  pay  for  rainy  days,  but  soon  found  the 
union  would  not  uphold  the  demand,  and  returned 
to    work. 

A  telephone  company  has  been  formed  at  Roberts, 
Wis.,  to  establish  a  local  and  rural-telephone  serv- 
ice. A.  J.  Walker  is  president,  and  R.  C.  Andrus, 
secretary. 

The  Union  Telephone  Company  of  Hartford,  S.  D., 
finds  itself  unable  to  reach  terms  with  the  North- 
western company,  and  will  establish  a  local  exchange 
of   its   own    in   Hartford. 

The  Nebraska  Telephone  Company  has  been 
granted  a  franchise  in  Lead,  S.  D.,  for  a  central 
office  and  system.  The  company  will  install  a  $25.- 
000  plant  there  at  its  central  exchange,  and  will 
equip  it  with  modern  appliances,  including  selective 
signals.  The  wires  in  the  business  section  will  be 
buried. 

Judge  Sloan  has  decided  that  the  city  of  Ottumwa, 
Iowa',  has  no  right  to  regulate  the  telephone  rates 
of  the  Ottumwa  Telephone  Company. 

The  Butler  County  Telephone  Company  has  been 
formed  at  Kesley,  Iowa,  with  W.  A.  Austin,  presi- 
dent, and  F.  W.  Watson,  secretary.  The  company 
will  incorporate  and  build  a  line  from  Kesley  to 
Dumont. 

A  new  telephone  ordinance  has  been  passed  by 
the  Waterloo  (Iowa)  council,  and  the  Iowa  Tele- 
phone Company  will  commence  at  once  to  recon- 
struct its  entire  line,  besides  building  a  new  building. 

The  Ruthven  (Iowa)  Telephone  Exchange  Com- 
pany  has  incorporated.     A.   Ruthven   is   president. 

The  American  Telegraph  and  Telephone  Company 
has  a  force  of  75  men  working  at  Davenport  on 
the  new  line  to  be  built  between  there  and  the  Twin 
Cities.  A  like  force  will  be  put  on  at  St.  Paul,  and 
the  crews  will  work  toward  each  other  until  the 
two  lines  meet.  It  is  expected  that  the  line  will 
be   finished    by    January    1st. 

The  Lincoln  (Neb.)  Telephone  Company  will  put 
in  a  new  exchange  system,  which  will  do  away  with 
the  central  operators,  besides  causing  a  large  saving 
of  time  for  the  company's  patrons. 

Construction  work  will  be  begun  at  the  end  of 
the  month  by  the  Automatic  Telephone  Company 
of  Burlington,  Iowa.  The  affairs  of  the  company 
are   said   to    be   in   a   very   encouraging    condition. 

R. 


ened  violence  to  the  linemen  who  atteinpted  to  make 
a  way  for  the  wires.  Both  city  and  county  authori- 
ties  have   taken  the  matter  under  advisement. 

F. 


The  Lone  Star  Telegraph  Company  of  Fort  Worth, 
Texas,  has  been  incorporated  by  Harry  tluey,  J.  H. 
Thrasher  and  others.  ' 


Indiana  Telephone  Items. 

The  Posey  County  Home  Telephone  Company  of 
Mount  Vernon  has  installed  a  drop-signal  switch- 
board of  1,500  capacity,  using  400  at  present.  The 
company  has  over  30  miles  of  toll  lines  and  is  mak- 
ing more  extensions. 

■  One  hundred  citizens  attended  a  meeting  called 
by  the  officers  of  the  Evansville  Municipal  Tele- 
phone Company.  The  greater  part  of  the  time  was 
taken  up  in  an  endeavor  to  show  how  the  city  would 
ultimately  profit  from  the  enterprise  and  become 
the  sole  owner  of  the  plant.  Five  thousand  dollars 
was  subscribed,  thus  leaving  $55,000  more  to  be 
raised  before  letting  the  contract,  if  not  restrained 
by  the  court. 

The  Wabash  Traction  Company  lias  just  com- 
pleted a  telephone  system  along  its  line  between 
Logansport  and  Peru.  The  system  consists  of  a 
series  of  telephones — one  of  which  is  placed  at  every 
switch,  one  at  the  power  house  and  one  in  Manager 
McNary's  office.  The  telephones  are  placed  in  iron 
boxes,  resembling  fire-alarm  boxes.  Each  conductor 
has  a  key  wdiich  will  open  any  of  the  boxes.  The 
cars  are  run  on  a  schedule,  but  in  case  of  an  acci- 
dent, or  if  a  car  is  late  the  conductors  get  their 
orders  by  telephone  from  the  general  manager  be- 
fore  proceeding. 

Telephone  companies  have  experienced  much 
trouble  with  land  owners  in  the  matter  of  trimming 
trees  to  make  clear  for  their  wires.  The  Daviess 
County  Plome  Telephone  Company  has  appealed  to 
the  Town  Council  and  county  commissioners  for 
permission  to  trim  any  trees  so  as  to  prevent  them 
from  in  any  manner  interfering  with  or  obstructing 
the  use  of  the  wires.  The  company's  petition  recites 
that  many  citizens  would  not  pei'mit  the  trimming 
of  shade  trees  along  the  public  highway  and  threat- 


Ohio  Telephone  Notes. 

The  committee  of  the  City  Council  of  Cincin- 
nati, to  which  the  application  of  the  Fitzsimmons 
Telephone  Company  was  referred,  has  made  a  re- 
port to  the  board  of  legislation,  in  which  it  is  asked 
that  full  information  in  regard  to  the  company  be 
given  it.  Among  other  things,  it  asks  for  the 
amount  of  the  capital  stock,  the  number  of  shares 
subscribed  and  paid  for,  the  location  and  extent 
of  its  plant,  the  number  of  miles  of  wire  it  expects 
to  use,  the  streets  and  alleys  upon  which  it  expects 
to  operate,  and  any  other  information  that  may  be 
secured.  The  report  was  adopted  and  a  copy  of  it 
was  mailed  to  the  company. 

The  People's  Telephone  Company  of  Jacobsburg 
has  filed  notice  with  the  secretary  of  state  of  an 
increase  of  capital  stock  from  $1,000  to  $2,000. 
M.  R.  Hart  is  the  president  of  the  company  and 
Oscar  Glodden,  secretary. 

The  Northern  Kentucky  Telephone  Company  of 
Covington,  Ky.,  has  been  incorporated  with  a  capi- 
tal stock  of  $100,000  by  Frank  L.  Ludlow,  Martin 
Durrett  and  Sol  P.  Kineon.  This  is  the  company 
which  will  erect  an  exchange  in  Covington  to  com- 
pete with  the  Bell  system  from  Cincinnati.  The 
company  has  already  completed  a  portion  of  its  sys- 
tem in  the  southern  part  of  Kentucky  and  is  build- 
ing a  line  toward  the  northern  part  to  connect  with 
the  local  exchanges.  It  is  reported  that  it  is  meet- 
ing with  success  and  is  securing  subscribers  in  Cov- 
ington. It  will  enter  Cincinnati  as  soon  as  an  In- 
dependent   system    is   established   there. 

The  Citizens'  Telephone  Company  of  Batavia, 
Ohio,  has  made  application  to  the  village  council 
of  Norwood,  a  suburb  of  Cincinnati,  for  permission 
to  build  a  single  line  of  poles  along  Duck  Creek 
road  through  the  village.  Compensation  is  offered 
the  village  by  the  payment  of  $1  for  each  pole 
erected,  and  it  is  estimated  that  it  will  require  100 
poles  to  carry  the  lines  through  the  village. 

O.  M.  C. 


Southern  Telephone  Developments. 

The  Oxford  (Miss.)  Telephone  Company  has  sold 
out  to  J.  W.  Clark  and  F.  L.  Toole  of  Hamilton, 
Ohio,  and  the  new  owners   have  taken  charge. 

The  Bell  company  has  started  work  at  Charlotte, 
N.  C,  placing  wires  underground,  building  a  new 
exchange  and  overhauling  the  entire  system,  at  a 
total  cost  of  $60,000. 

The  Tabalubby  Telephone  Company  has  a  fran- 
chise to  construct  a  telephone  line  connecting  Ox- 
ford, Collegehill  and  other  Mississippi  towns.  The 
stockholders  are   largely    farmers. 

The  Southern  Bell  Telephone  Company  has  pur- 
chased a  site  for  a  handsome  new  exchange  building 
at  Columbus,  Ga.,  to  be  used  as  an  exchange  for 
three    cities. 

The  Fayetteville  (N.  C.)  Electric  Supply  Com- 
pany is  constructing  a  number  of  rural  telephone 
lines. 

C.  D.  Weeks  has  been  appointed  receiver  for  the 
Columbus  Telephone  Company  of  Whiteville,  N.  C. 
The  property  will  be  sold  to  satisfy  creditors.       L. 


EXTENSIONS   AND    IMPROVEMENTS. 

The  Southern  Independent  Telephone  Company 
will  complete  the  installation  of  its  exchange  at  El 
Paso,   Texas,   in  about  90  days. 

The  Columbus  (Ga.)  Automatic  Telephone  Com- 
pany has  been  granted  a  franchise  at  Phosnix,  Ga., 
where  a  system  will  be  installed. 

Extensive  improvements  and  extensions  are  being 
made  in  the  telephone  system  at  Bluefield,  W.  Va., 
by   the    Bluefield    Telephone    Company. 

The  city  of  Ballard,  Wash.,  has  granted  the  Inde- 
pendent Telephone  Company  a  franchise  to  build 
and   maintain  a   telephone  system  in  that  city. 

The  Bell  Telephone  Company  has  agreed  to  pay 
$500  a  year  for  the  use  of  the  streets  of  Kingston, 
Ont.,  and  will  erect  a  $12,000  building  and  expend 
$40,000    in    improving   the    service. 

A  long-distance  telephone  line  is  soon  to  be  con- 
structed from  Texarkana  to  Sherman,  Texas,  by  the 
American  Telephone  Company  of  Paris,  Texas,  re- 
cently incorporated  with  capital  of  $50,000. 

The  New  England  Telephone  Company  is  rapidly 
pushing  the  work  of  placing  its  wires  underground 
in  the  city  of  Pittsfield,  Mass.  It  expects  to  com- 
plete that  work  and  the  installation  of  the  elec- 
tric-light-signal system  of  telephone  calls  some  time 
in    September. 

Private  capital  is  to  lay  a  telephone  cable  between 
Egg  Rock  and  Nahant,  Mass.,  a  distance  of  a  mile. 
This  will  be  a  great  convenience  to  the  United  States 
Life  Saving  Station  at  Nahant.  The  land  terminal 
will  be  at  the  Nahant  telegraph  office.  There  is.  a 
beacon   light  on   Egg  Rock. 
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Telegraph   and   Telephone   Taxation  in 
Indiana. 

Representatives  of  a  numher  of  telegraph  and  tele- 
phone companies  appeared  before  the  State  Tax 
Board  of  Indiana  last  week.  As  a  rule,  the  repre- 
sentatives of  the  companies  asked  to  be  let  alone 
or  to  have  their  assessment  for  taxation  reduced. 
A  strong  plea  was  made  by  Attorney  S.  O.  Pickens, 
in  behalf  of  the  ^^'estern  Union  Telegraph  Company, 
to  have  its  taxation  reduced.  Mr.  Pickens  asserted 
that  the  company  had  been  overcharged  in  the 
past  and  that  telephone  competition  had  greatly  re- 
duced the  net  earnings  of  the  lines  in  the  state. 
E.  W.  Collins  appeared  for  the  Postal  Telegraph 
Company  and  argued  that  operating  expenses  had 
been  so  heavy  that  no  increase  should  be  made  over 
the  appraisement  of  last  year. 

The  counsel  for  the  Central  Union  Telephone 
Company  made  an  earnest  plea  that  the  rate  of  taxa- 
tion be  kept  where  it  was  last  year.  He  said  that 
while  the  company's  sworn  report  showed  a  net  in- 
crease of  7.439  telephones,  there  had  been  a  decrease 
of  6,112  business  telephones,  which  give  the  best 
paying  service.  He  said  severe  storms  had  made 
expensive  repairs  necessary ;  that  material  and  labor 
w-ere  higher  and  that  the  net  earnings  were  much 
less  in  consequence.  Senator  W.  R.  Wood  repre- 
sented the  Lafayette  Telephone  Company  and  argued 
against  an  advance  in  the  assessment,  and  Hugh 
Dougherty  insisted  that  a  reduction  should  be 
granted  the  United  Telephone  Company  of  Bluflfton, 
of  which  he  is  president.  J.  P.  Goodrich  appeared 
for  the  Winchester  Telephone  Company  and  the 
Eastern  Indiana  Telephone  Company  and  asked  that 
no  increase  be  made.  Other  companies  represented 
were  the  Independent  Long-distance  Telephone  Com- 
pany of  Louisville  and  the  People's  Mutual  Tele- 
phone Company.  The  hearing  of  the  telephone  com- 
panies will  be  continued  this  week,  the  New  Long- 
distance Telephone  Company  of  Indianapolis  being 
the  first  on  the  list.  This  coinpany  reports  net  earn- 
ings of  $29,339  for  the  year  ended  with  Marcli. 
The  company  has  43.000  telephones  in  use  and  about 
3.500   miles    of   wire.     S.    P.    Sheerin   is   president. 


Wisconsin  Telephot.e  Company  Making 
Improvements. 
E'xtensive  improvements  and  extensions  are  in 
course  of  construction  by  the  Wisconsin  Telephone 
Company  to  its  system  at  various  points  in  Wis- 
consin. About  900  additional  telephones  are  being 
installed  at  Green  Bay,  while  at  Sheboygan  a  new 
switchboard  of  2,000  connections  is  being  installed 
and  the  plant  is  being  otherwise  improved.  Addi- 
tional circuits  and  new  long-distance  lines  are  being 
constructed  from  La  Crosse  into  Vernon  and  Rich- 
land Counties.  The  company  is  contemplating  the 
establishment  of  a  local  exchange  at  Boscobel,  and 
it  is  likely  that  the  abandoned  exchange  at  Monroe 
will  be  re-established. 


NE-W  COMPANIES. 

A  telephone  system  is  to  be  installed  at  Ghent, 
Ky.,  by  a  company  organized  by  T.  M.  and  C.  P. 
Scott  and  'V.  T.  Craig. 

F.  W.  Tucker  and  associates  have  organized  the 
Lawrence  County  Telephone  Company  at  Black 
Rock,  .'\rk.  The  company  has  been  incorporated  with 
capital   of  $3,000. 

The  Asheville  Telephone  and  Telegraph  Company 
recently  organized  at  Asheville,  N.  C.  by  C.  R. 
Craig.  Frank  Proctor,  Frank  Carter  and  others,  has 
been  chartered,  with  an  authorized  capital  of  $300,000. 

The  Northern  Kentucky  Telephone  and  Telegraph 
Company  of  Independence,  Ky.,  has  been  incor- 
porated with  a  capital  of  $100,000.  The  incorpora- 
tors include  F.  L.  Ludlow  and  Martin  Durett  of 
Covington,  Ky.,  and  S.  P.  Kisson  of  Cincinnati, 
Ohio. 

The  Western  Telephone  Company  has  been  or- 
ganized at  Big  Springs.  Texas,  with  a  capital  stock 
of  $20,000,  for  the  purpose  of  installing  telephone 
exchanges  at  Big  Springs  and  Gail ;  also  to  build  and 
operate  long-distance  lines  through  several  counties 
of  that  section. 

The  Queen  City  and  Shelby  County  Mutual  Tele- 
phone Company  has  been  incorporated,  with  head- 
quarters at  Shelbyville.  111.  The  company  will  build 
and  operate  telephone  lines  and  is  capitalized  at  $10,- 
000.  J.  F.  Ulmer,  S.  A.  Richardson  and  others  are 
the  incorporators. 

Telephone  lines  are  to  be  constructed  in  Paris, 
Texas,  and  vicinity  by  the  American  Long  Distance 
Telephone  Company  which  has  recently  been  incor- 
porated with  a  capital  stock  of  $50,000.  A.  H. 
O'Neill  of  Paris,  Frank  D.  Bain  of  Kenton,  Ohio, 
and  others  are  interested. 


GENERAL  TELEPHONE  NEWS. 

The  telephone  system  of  the  Citizens'  Telephone 
Company  at  Houston,  Texas,  is  reported  to  have 
been  acquired  by  the  Southwestern  Telegraph  and 
Telephone   Company. 

The  Dublin  (Ga.)  Telephone  Company  has  pur- 
chased the  long-distance  telephone  lines  to  Sanders- 
ville,  Wrightsville,  Macon  and  Dexter.  The  prop- 
erties will  be  consolidated  and  operated  under  one 
management. 

Seattle.  Wash.,  will  have  nearly  20,000  telephones 
in  service  by  August  1st,  according  to  the  statements 
of  the  officials  of  the  two  companies.  The  numl:)er 
of  telephones  installed  in  July  broke  the  record  for 
any  single  month. 

The  question  of  organizing  a  local  telephone  com- 
pany at  Chihuahua,  Mexico,  for  the  purpose  of  in- 
stalling a  new  telephone  exchange  in  that  city  is 
being  discussed.  It  is  stated  that  the  existing  tele- 
phone service  there  is  not  giving  satisfaction. 

The  United  States  Supreme  Court  has  affirmed 
the  decision  of  the  Massachusetts  courts  in  the 
case  of  several  trustees  of  the  stock  of  the  Erie 
Telephone  Company  who  appealed  from  the  Lowell, 
Mass.,  assessment  upon  the  stock.  The  state  courts 
upheld  the  validity  of  the  assessment. 

Doerr,  Mitchell  &  Co.  are  moving  to  establish  an 
Independent  telephone  line  in'  Spokane,  Wash.  If 
the  council  will  grant  them  a  franchise  work  will 
begin  at  once,  and  they  say  that  the  system  will  be 
completed  in  six  months.  The  company  agrees  to 
put  in  an  underground  system  wherever  the  streets 
are  paved. 

John  Woessner  of  Saltillo,  Mexico,  and  his  as- 
sociates, who  obtained  a  concession  from  the  Mex- 
ican government  for  the  establishment  of  long-dis- 
tance telephone  lines  throughout  Mexico  and  the 
installation  of  local  exchanges  in  all  the  principal 
cities  of  that  country,  are  making  good  progress 
with  their  construction  work.  The  first  section  of 
the  long-distance  lines  is  now  in  operation  between 
Torreon,  Gomez  Palacio  and  Lerdo,  and  will  soon 
be   extended   to   Saltillo,   Monterey  and   Durango. 

The  Pacific  States  Telephone  and  Telegraph  Com- 
pany is  struggling  with  a  strike  of  the  telephone 
operators  at  Spokane.  Wash.  Over  800  telephones, 
it  is  said,  have  already  been  ordered  out  by  business 
men  to  influence  the  company  in  favor  of  the  girls. 
Some  sympathizers  with  the  strikers  have  been  cross- 
ing the  wires,  causing  a  great  deal  of  trouble  and 
partially  crippling  the  system.  It  is  thought  the 
strike  will  be  settled  without  further  trouble.  The 
company  contemplates  extending  its  lines  all  over 
Spokane  County. 

Improvements  which  have  been  taking  place  in  the 
telephone  communication  between  Southern  Scan- 
dinavia, Denmark  and  Northern  Germany  have  made 
it  possible  to  telephone  over  this  area  for  a  charge 
of  85  cents.  This  rate  compares  favorably  with  the 
fee  of  $2  for  three  minutes  on  the  much  shorter  line 
between  Paris  and  London.  For  10  cents  more  the 
state  telephone  companies  of  Scandinavia  and  Ger- 
many now  undertake  to  inform  beforehand  the  per- 
son whose  presence  is  desired  at  the  other  end  of 
the  wire   in  an  international   conversation. 

It  is  reported  that  the  United  States  Circuit  Court 
has  ordered  the  sale  of  the  plant  of  the  Michigan 
Telephone  Company  at  Detroit  to  satisfy  a  mortgage 
held  by  the  Old  Colony  Trust  Company  of  Boston. 
The  property  will  be  bid  in  by  a  syndicate  repre- 
senting the  bondholders  of  the  company,  and  it  is 
understood  that  the  latter  have  made  arrangements 
to  take  care  of  a  claim  of  $600,000  held  against  the 
Michigan  company  by  the  Central  Trust  Company, 
which  is  the  trustee  of  the  bonds  of  the  Detroit 
Telephone  Company,  which  was  absorbed  by  the 
Michigan  company.      No   date  was   set  for  the   sale. 


MANUFACTURERS    AND    DEALERS, 

The  strike  at  the  factory  of  the  Kellogg  Switch- 
board and  Supply  Company  is  still  unsettled.  The 
company  is  now  able  to  receive  and  deliver  goods 
without  molestation,  however.  It  oiTercd  to  fill  all 
vacancies  from  the  union  ranks,  reserving  the  right 
to  maintain  an  open  shop.  The  men  refused  to  ac- 
cept this  proposition,  demanding  recognition  of  the 
union  and  the  employment  of  union  men  only.  They 
have  enlisted  the  help  of  the  Chicago  Federation  of 
Labor,  which  proposes  to  continue  the  struggle. 
The  company  will  ask  the  courts  to  restrain  the 
federation  from  taking  part. 

Bulletin  No.  4,  issued  by  the  Stromberg-Carlson 
Telephone  Manufacturing  Company,  is  devoted  to 
generator-call  telephones.  The  book  is  well  illus- 
trated. The  first  part  is  devoted  to  subscribers'  sets 
of  both  the  series  and  bridging  types,  code  num- 
bers being  given  in  each  case.  Country  party-line 
telephones  are  also  taken  up.  Some  tasteful  cabinet 
wall  and  desk  telephones  arc  pictured,  together  with 
portable  combination  apparatus.  In  the  back  part 
of  the  pamphlet  diagrams  are  given  of  divided-cir- 
cuit and  central-checKing  telephones,  which  are  fully 
described.  The  party-line  selective  .system  is  given 
due  attention.  The  concluding  pages  arc  given  up 
to  telephone  parts,  with  numerous  illustrations  and 
a  full  list  of  part  numbers. 


New    Alternating-current    Lightning 
Arrester.  t 

Whenever  alternating-current  circuits  contain  both 
inductances  and  capacity  in  appreciable  quantities, 
high  voltages  are  likely  to  exist,  which  endanger 
the  insulation  of  the  whole  system.  Such  abnormal 
voltages  are  especially  likely  to  occur  in  lines  con- 
taining a  combination  of  underground  and  overhead 
circuits. 

The  General  Electric  Company  is  now  supplying 
alternating-current  lightning  arresters  so  designed 
as  to  protect  against  lightning,  and  at  the  same 
time  to  act  as  a  safety  valve  with  reference  to 
high  voltages  due  to  causes  other  than  lightning. 
These  high-voltage  conditions  in  a  great  many  cases 
maj'  not  be  recognized  by  the  central-station  man- 
ager unless  they  are  brought  to  his  attention  by  the 
frequent  breaking  down  of  insulation,  and  even  then 
the  troubles  are  often  ascribed  to  other  causes. 
The  strains  often  produce  pinhole  punctures  in  the 
insulation  of  underground  cables,  and  thus  relieve 
themselves  temporarily ;  they  may,  therefore,  re- 
main  unnoticed  for  a  number   of  months   until  the 


NEW    ALTERNATING-CURRENT   LIGHTNING    ARRESTER, 

insulation  becomes  very  much  impaired,  ultimately 
resulting  in  a  complete  breakdown. 

It  is  difficult  to  detect  the  existence  of  these  ex- 
cessive voltages  with  switchboard  instruments  com- 
monly in  use.  In  the  first  place,  most  voltmeters 
are  installed  on  potential  transformers.  When  these 
abnormal  pressures  exist,  the  wave  is  of  enormously 
high  frequency  and  will  not  appear  on  the  sec- 
ondary side  of  the  transformer,  due  to  the  fact 
that  the  eddy  current  set  up  in  the  iron  by  the 
high  frequency  is  so  great  as  to  dampen  out  the 
wave  and  prevent  its  reappearance  on  the  secondary 
side.  But  it  is  difficult  to  measure  this  pressure 
even  with  such  instruments  as  electrostatic  volt- 
meters installed  directly  across  the  high-pressur^ 
wires.  This  is  because  the  wave  is  of  short  dura- 
tion and  its  integrated  value  is  so  small  and  the 
time  element  of  the  moving  mechanism  of  the  in- 
strument so  large  comparatively  that  the  instrument 
will  not  record  the  disturbances.  Practically  it  has 
been  found  that  only  spark  gaps  of  some  form  of 
wave  meter  which  records  instantaneous  value  is 
of  any  service  whatsoever  for  such  measurements. 

The  new  lightning  arrester  known  as  the  Multi- 
plex performs  the  multi-function  of  protecting 
against  lightning,  resonance  or  other  high-voltage 
disturbances  on  the  line.  The  arresters  are  in- 
stalled directly  across  the  lines,  the  center  of  the 
arrester  being  connected  through  an  additional  in- 
stallation of  arresters,  so  proportioned  that  there 
are  the  same  number  of  gaps  from  either  line  to 
line  as   from  line  to  ground. 


The  Grand  Rapids  (Mich.)  Street  Railway  Com- 
pany has  closed  a  contract  with  an  eastern  manufac- 
turing company  for  the  generator  for  the  large  new 
engine  which  the  company  intends  to  install  in  the 
power  house.  Additional  power  will  be  required 
to  drive  the  10  large  cars  which  the  company  intends 
adding  to  the  system.  The  new  cars  are  of  unusual 
large  size  and,  on  account  of  the  steep  grades,  the 
largest  types  of  motors  are  being  tested  for  use 
on  the  new  cars. 
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Meridian  Incandescent  Lamp. 

Many  classes  of  general  illuminalioii  demand  a 
unit  of  light  between  the  arc  and  incandescent  lamp. 
Such  a  lamp  should  combine  the  simplicity  of  the 
ordinary  incandescent  lamp  with  the  high  economy 
of  the  arc  lamp.  Its  illumination  should  be  power- 
ful and  uniformly  distributed  in  all  useful  direc- 
tions, brilliant  in  intensity,  pleasant  in  quality  and 
absolutely  steady.  These  requirements  are  said  to 
be  met  by  the  Meridian  lamp,  a  new  type  of  in- 
candescent lainp.  which  has  been  introduced  by  the 
General  Electric  Company  to  cover  the  field  of  light- 
ing for  which  the  arc  light  is  too  large  and  the  in- 
candescent light  is  too  small.  These  lamps  are  now 
supplied  by  the  General  Electric  Company  from  its 
yicandescent  lamp  sales  offices  at  Harrison,  N.  J., 
and  are  shown  in  the  accompanying  illustrations. 
From  these  illustrations  it  will  be  seen  that  the 
Meridian  lamp  is  a  neat  and  novel  combination  of  a 
properly  designed  incandescent  lamp  with  a  suitable 
reflector  and  ornamental  collar  detachable  from  the 
lamp.  The  lamp  filament  is  of  special  shape  and 
accurately  located  in  the  bulb  with  reference  to  the 
reflector.  The  combination  of  these  features  with 
a  sand-blasted  globe  produces  a  soft,  brilliant,  white 


watts.  The  No.  2  lamp  gives  50  candlepower  and 
consumes  120  watts.  With  the  usual  height  of  ceil- 
ing the  extension-tube  fitting  suspends  the  lamp 
about  eight  or  10  feet  from  the  floor — a  suitable 
height  for  good  uniform  illumination.  For  very 
low  ceilings  the  lamp  may  be  used  with  single 
collar  and  reflector,  fitting  the  lamp  directly  on  the 
ceiling  in  suitable  wall  receptacles.  For  very  high 
ceilings  the  extension  tube  fitting  with  the  extra 
length  of  tubing  should  be  ordered.  Lamps  are 
fitted  with  either  Edison  or  T-FI  base,  and  bulbs 
are  frosted  unless  otherwise  ordered.  The  General 
Electric  Company  reports  that  over  20,000  of  these 
lamps  have  already  been  sold,  and  the  lamp  has 
met    with    marked    favor   and    approval. 


Electrically  Operated    Freight   Convey- 
ors. 

The  unloading  of  a  large  lake  steamer  carrying 
thousands  of  tons  of  freight  within  two  days'  tiine 
is  no  small  undertaking,  and  if  the  work  were  to 
be  done  entirely  by  hand  would  he  next  to  impos- 
sible. 

A    simple    dc\'icc    used    by    the    Union    Steamboat 
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light   uniformly  distributed.     The  lamp   is  attractive 
in  appearance  and  effective  in  results. 

The  Meridian  lamp  is  as  free  from  all  complexity 
as  the  ordinary  incandescent  lamp.  Anyone  can 
renew  the  lamp  when  burned  out.  Its  efficiency,  it 
is  asserted,  equals  that  of  any  other  electric  illumi- 
nant  except  the  arc  light.  It  is  inexpensive  in  first 
cost  and  in  maintenance,  and  its  renewal  cost  is 
the  same  as  ordinary  incandescent  lamps.  It  may 
be  operated  on  either  alternating  or  direct-current 
circuits,  on  all  commercial  frequencies  and  on  any 
of  the  usual  standard  voltages.  It  fits  in  standard 
sockets  and   requires  no  special   connections.     There 
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is  no  possibility  of  danger  from  fire  as  the  lamp 
is  immediately  extinguished  when  the  globe  is 
broken. 

Each  Meridian  lamp  when  properly  installed  dis- 
tributes a  uniform  candlepower  over  a  circular  area 
having  a  diameter  equal  to  the  height  of  the  lamp 
a[iovc  it,  as  shown  by  curves  in  the  accompanying 
diagram.  Thus  a  lamp  suspended  10  feet  from  the 
floor  will  give  a  uniform  candlepower  at  all  points 
of  a  circular  area  of  the   floor   10  feet   in   diameter. 

The  Meridian  lamp  is  made  in  two  sizes.  The 
No.  1  lamp  gives  23  candlepower  and  consumes  60 


Company  at  its  docks  in  Chicago  is  a  great  labor 
saver.  The  boats  discharge  their  freight  directly 
upon  the  wdiarf,  but  from  the  wharf  up  to  the  level 
of  the  freight-house  floor  there  is  a  rise  of  about 
six  feet.  If  the  laborers  were  to  wheel  their  trucks 
up  this  incline  by  sheer  muscle  alone  a  great  deal 
of  time  and  energy  would  be  consumed.  The  com- 
pany has  installed  electrically-operated  conveyors, 
however,  to  save  the  men.  These  conveyors  consist 
of  two  link  belts  traveling  in  parallel  slots  up  the 
incline  and  about  16  inches  apart.  At  distances  of 
six  feet  dogs  about  four 
inches  long  are  attached  to 
the  belts  so  as  to  project  up- 
wardly as  they  pass  up  the 
incline.  These  belts  run  con- 
tinuously, and  the  men  with 
their  trucks  walk  on  to  a 
pathway  between  the  belts. 
A  pair  of  dogs  moves  up  and 
catches  the  lower  part  of  the 
truck,  and  the  heavy  work  is 
thus  accomplished,  the  laborer 
merely  supporting  the  han- 
dles. Sixteen  loads  a  minute 
is  the  average. 

There  are  four  conveyors 
on  the  river  side  of  the  freight 
house,  each  25  feet  long. 
The  switches  and  starting 
boxes  which  control  the  mo- 
tors are  situated  near  the 
bottom  of  the  inclines,  -  and 
are  easily  reached  whenever 
the  power  is  wanted  or  is  to 
be  shut  off.  The  motors 
themselves  are  underneath,  in 
the  basement,  and  are  geared 
to  the  mechanism  which 
drives  the  belt.  The  motors 
are  of  five  horsepower  each. 

Four  more  conveyors  are  placed  in  the  freight 
house  for  hoisting  barrels  from  the  basement  to  the 
street  level.  These  conveyors  are  designed  similarly 
to  the  others,  except  that  curved  arms  are  used  to 
catch  the  barrels  instead  of  the  short  dogs.  The 
barrels  roll  on  to  the  platform  of  the  hoist  by  gravity. 
The  motors  for  the  barrel  conveyors  are  of  three 
horsepower  each,  and  the  capacity  is  10  ,3S0-pound 
barrels  per  minute.  Simple  as  the  apparatus  is  the 
amount  of  labor  saved  is  astonishing  when  the  mat- 
ter is  given  consideration. 


Great  Steam-turbine   Station  in  Boston. 

The  Edison  Electric  Illuminating  Company  of 
Boston  is  about  to  erect  on  L  Street,  South  Boston, 
a  new  electric-light  station,  which,  when  completed, 
together  with  the  one  now  existing,  will  constitute 
one  of  the  foremost  electric-light  stations  in  the 
country,  from  the  considerations  of  size,  capacity 
and  character  of  equipment. 

The  building  itself  will  extend  parallel  to  L 
Street,  and  will  be  an  imposing  structure  of  cut 
granite,  terra  cotta,  and  high-grade  brick,  the  front 
of  which  will  face  toward  the  water  and  will  be  of 
striking  architectural  design  ;  the  approach,  however, 
will  extend  from  L  Street,  near  the  present  entrance, 
to   the  old   station. 

The  station,  consisting  of  a  boiler  room,  turbine 
room  and  switchboard  room,  will  be  built  upon  the 
"unit"  system,  comprising  12  distinct  units,  each 
of  which  will  have  its  own  steam  and  electrical 
equipment,  as  well  as  individual  auxiliaries,  so  that 
each  unit  will  be  virtually  a  station  in  itself,  ar- 
ranged to  run  independently  or  in  conjunction  with 
any  or  all  of  the  others.  These  sections  will  be 
built  and  added  to  from  time  to  time,  as  the  increas- 
ing business  of  the  company  requires,  until  finally 
the  building"  will  cover  an  area  about  650  feet  long 
and  250  feet  broad,  which  is  nearly  four  times  the 
area  occupied  by  the  present  station  building,  while 
the  plans  call  for  an  ultimate  equipment  in  boilers 
equal  to  an  engine  capacity  of  96,000  horsepower, 
and  an  electrical  capacity  of  60,000  kilowatts,  which, 
together  with  the  9,000  kilowatts  already  installed 
in  the  old  station,  will  provide  a  total  of  69,000 
kilowatts  (or  92,000  horsepower),  available  from 
the   L   Street  stations. 

The  installation  will  consist  of  Babcock  &  Wil- 
cox boilers,  rated  at  500  horsepower  each,  and  5,000- 
kilowatt  General  Electric  steam  turbines,  to  each 
of  which  will  be  direct-connected  one  General  Elec- 
tric, three-phase,  60-cycle,  6,goo-volt  generator  of 
the  same  capacity.  To  facilitate  the  handling  of 
heavy  pieces  of  machinery,  there  will  be  installed,  in 
the  turbine  room,  a  50-ton  electric  traveling  crane. 
The  walls  up  to  the  level  of  the  crane  track  will  be 
lined  with  tiles,  while  the  space  above  will  be  fin- 
ished in   fancy  brick. 

Beneath  the  turbine  room,  running  its  entire 
length  and  extending  to  the  water  of  the  channel, 
will  be  constructed  three  brick-lined  tunnels,  two 
having  a  diameter  of  SVs  feet  each,  for  the  intake 
of  water  for  condensing  purposes,  and  one  10  feet 
in  diameter  for  its  discharge.  The  lower  inside  sur- 
face of  these  tunnels  will  be  about  30  feet  below 
the  level  of  the  floor,  and  their  construction  will 
require,  to  a  certain  extent,  the  same  class  of  engi- 
neering necessary  in  the  building  of  the  East  Boston 
tunnel. 

Towering  above  the  station,  one  common  to  each 
consecutive  pair  of  units,  will  be  seen  six  graceful 
chimneys,  250  feet  high,  each  25  feet  in  diameter  at 
the  base  and  with  a  minimum  internal  diameter  of 
16  feet. 

The  company  has  lately  acquired  the  property  to 
the  east  of  and  adjoining  the  present  station  site, 
formerly  used  by  the  city  for  its  lunatic  asylum. 
The  buildings  have  been  razed  and  the  land  is  being 
adapted  for  the  storage  of  from  60,000  to  80,000  tons 
of  coal.  The  coal  will  be  handled  by  means  of  the 
Robbins  system  of  conveying  belts,  which  will  take 
the  coal  from  the  unloading  tower  on  the  wharf 
and  discharge  it,  as  required,  either  into  the  coal 
bunkers  over  the  boilers  or  upon  the  area  provided 
for  the  storage  of  coal.  A  traveling  bridge,  oper- 
ated by  electricity,  is  bein,g  installed  for  the  purpose 
of  rehandling  the  coal  after  it  has  been  deposited 
in  the  storage  area. 

The  company  is  making  every  effort  to  provide 
a  station  which  will  be  one  of  the  most  up-to-date 
in  the  country,  and  there  is  every  reason  to  believe 
that  it  will  be  a  credit  to  the  city  in  which  it  is  to 
be  located. 

The  above  facts  are  certainly  authentic,  for  they 
are  taken  from  Edison  Light,  a  little  monthly  pub- 
lished   by    the    Boston    Edison    company    itself. 


Platinum  in  the  United  States. 

The  report  for  1902  to  the  United  States  Geological 
Survey  on  the  production  of  platinum  in  1902  is 
now  in  press.  The  report  is  in  two  parts,  the  first 
being  the  report  proper,  by  Dr.  Joseph  Struthers, 
and  the  second  being  a  paper  by  Prof.  J.  F.  Kemp 
on  platinum  in  the  Rambler  mine,   Wyoming. 

The  production  of  platinum  from  domestic  ores 
in  the  United  States  decreased  from  1,408  ounces, 
valued  at  $27,526,  in  1901 — the  largest  output  re- 
corded by  the  Geological  Survey  since  18S0 — to  94 
ounces,  valued  at  $1,814,  the  smallest  production 
since  1893.  The  domestic  supply  of  platinum  in 
recent  years  has  been  obtained  as  a  secondary 
product  chiefly  from  gold  placer  deposits  in  Trinity 
and  Shasta  Counties,  California.  It  is  reported  that 
the  metal  occurs,  though  not  in  commercially  rich 
deposits,  in  many  other  gold  placers  of  California, 
as  well  as  in  Washington,  Oregon,  Idaho,  Montana, 
Colorado  and  Alaska.  The  Rambler  Mine,  Wyom- 
ing, continues  to  attract  attention,  and  during  the 
year  a  considerable  quantity  of  the  metal  was  col- 
lected, but  not  marketed,  by  the  Waratah  Minerals 
Company  at  Kerby,  near  Grants  Pass,  Josephine 
County,  Oregon, 

The   Russian   sources   of   platinum   supply,    which 
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furnish  about  go  per  cent,  of  the  total  consumption 
of  the  world,  are  comparatively  limited.  The  plati- 
num-bearing ores  extend  along  the  eastern  water- 
shed of  the  Ural  Mountains  in  Eastern  Perm  and 
along  the  watershed   farther  south. 

The  imports  of  platinum  into  the  United  States 
during  1902  were  valued  at  $i,c)8-,gSo,  as  compared 
with  $1,695,895  in   1901. 


New    Testing    Apparatus    for    Boiler 
Water. 

On  Dutch  steamers  and  in  Dutch  factories  the 
use  of  carbonate  of  soda  for  the  prevention  of  boiler 
incrustation  is  very  common.  Under  date  of  June 
i6th  Mr.  S.  Listoe,  United  Slates  consul-general 
at  Rotterdam,  describes  a  test  set  for  ascertaining 
the  amount  of  the  carbonate  necessary  for  neutrali- 
zation in  any  particular  case.  The  apparatus  is 
contained  in  a  neat  case  and  consists  of  two  gradu- 
ated vessels,  a  base  containing  a  filter,,  three  drop 
bottles  (two  for  chemicals  and  one  for  boiler  water), 
a  box  of  filter  papers,  and  a  cleaning  brush,  the 
outfit  being  especially  handy  for  use  on  steamships. 
One  of  the  bottles  contains  a  yellow  liquid  and  the 
second  a  colorless  liquid.  The  bottles  are  made 
in  such  a  way  that  the  flow  of  liquid  can  be  regu- 
lated to  a  nicety  by  the  finger  tip  on  the  air  inlet. 

To  operate  the  apparatus  the  user  is  instructed 
to  place  a  piece  of  filter  paper  in  the  filter.  One  of 
the  vessels  is  then  placed  in  position,  with  cock  closed, 
and  filled  to  a  mark  with  hot  water  taken  from  the 
boiler.  The  yellow  liquid  is  then  added  to  the 
height  of  another  mark  and  the  contents  shaken  to 
mix  them  properly.  Next,  the  second  vessel  is 
placed  in  position,  with  an  inner  tube  inserted, 
whereupon  all  cocks  are  opened.  The  liquid  in  the 
first  vessel  (which  has  become  thick)  passes  through 
the  filter  and  rises  into  the  second  vessel  in  a  clear 
state.  Only  a  certain  quantity  can  rise,  and,  as  it 
would  be  unsatisfactory  to  leave  this  to  the  manipu- 
lator, the  pipette,  or  inner  tube,  is  used  to  obtain 
the  exact  quantity.  When  the  fluid  has  reached 
the  maximum  level  in  the  second  vessel  (that  is, 
when  it  has  risen  in  the  pipette),  all  the  cocks  are 
closed  and  the  pipette  and  its  contents  removed. 
The    remainder   is    the    proper    quantity    for    testing. 

The  colorless  liquid  is  added  drop  by  drop  to  the 
contents  of  the  second  vessel  until  a  change  of  color 
from  yellow  to  red  is  observed.  When  the  vessel 
is  shaken  this  red  tinge  will  disappear.  The  process 
of  adding  drops  should,  however,  be  continued  until 
the  red  tinge  remains  permanent  after  shaking  the 
mixture.  The  level  at  which  the  reddish  fluid 
stands  indicates,  on  a  graduated  scale  on  the  vessel, 
as  follows ; 

1.  The  number  of  degrees  (or  lines  1  below  zero 
the  quantity  in  ounces  of  soda  ash  required  to  be 
added  daily  for  each  ton  of  boiler  capacity,  each 
line  indicating  one   ounce   per  ton. 

2.  The  number  of  degrees  above  zero  the  presence 
already  of  an  excess  of  soda.  In  this  event  the 
quantity  of  soda  added  daily  must  be  decreased  ac- 
cordingly. 

3.  If  the  level  stands  at  zero,  then  the  water  is 
not  corrosive  or  liable  to  cause  incrustation  and 
the  daily  additions  are  correct  in  quantity.  By  boiler 
capacity  is  understood  the  normal  quantity  of  water 
that    is   always   kept   in   the  boiler. 

The  first  time  the  boiler  water  is  tested  or  ex- 
amined, it  naturally  contains  a  great  deal  in  the 
.shape  of  harmful  elements,  especially  if  the  boiler 
has  been  in  use  for  a  long  period.  If  when  tested 
the  controller  indicates  five  ounces  per  ton  (which 
means  that  the  boiler  water  is  of  a  bad  nature),  then, 
if  dealing  with  a  boiler  which  holds  16  tons  of  water, 
it  is  necessao'  to  put  into  the  boiler  five  pounds  of 
soda.  This  will  make  the  water  in  the  boiler  harm- 
less. 

When  the  boiler  is  fed  continuously  it  may,  upon 
testing,  be  found  the  following  day  that  a  need  for 
four  ounces  a  ton  is  indicated,  which  means  that 
since  the  five  pounds  was  added  such  a  quantity 
of  impure  elements  has  entered  the  boiler  that  four 
pounds  of  soda  is  required  to  neutralize  it.  Then 
four  pounds  is  arlded  at  once ;  and  as  new  water  is 
being  fed,  another  four  pounds  should  be  added 
during  the  time  the  boiler  is  in  use  that  day.  The 
latter  quantity,  however,  should  be  dissolved  in 
a  tank  or  bucket  to  enable  the  boiler  to  take  it  up 
during  the  working  day.  If  on  the  third  day  the 
controller  indicates  zero  the  adding  of  four  pounds 
of  soda  per  working  day  may  be  continued,  and  it 
will  after  that  be  sufficient  to  test  the  boiler  water 
once  or  twice  a  week. 


CORRESPONDENCE. 

London  Letter. 

London,  July  18. — The  parliamentary  session  now 
drawing  to  a  close  has  been  a  remarkable  one  for 
the  number  of  oppositions  by  gas  companies  against 
various  muncipal  electrical  undertakings.  The  chief 
aim  of  all  these  has  been  to  provide  that  muncipal 
electrical  undertakings  shall  not  trade  at  a  loss, 
thereby  calling  upon  the  rates  to  which  the  gas 
companies  are  contributors  in  the  particular  districts. 
Mention  has  already  been  made,  on  a  previous  oc- 
casion, of  this,  so  far  as  it  relates  to  the  charges 
for  electric  supplies,  but  the  gas  companies,  grow- 
ing bolder  with  time,  are  extending  similar  argu- 
ments in  respect  of  wiring  premises  by  muncipali- 
ties  for  the  electric  light,  and  the  supply  of  motors 
and  fittings.  The  gas  companies  have  met  with  a 
certain  measure  of  success  as  to  the  adjustment  of 
charges  for  the  supply  of  current,  but  in  the  matter 
of  fittings  and  wiring  they  have  yet  to  score  a  win. 

Another  direction  in  which  the  gas  people  have 
been  exercising  great  activity,  too,  is  in  the  matter 
of  the  possible  danger  from  electrolysis  due  to  stray 
tramway  currents.  Here  the  electrical  people 
have  come  off  not  quite  so  well,  but  in  view,  of  the  ad- 
mitted difficulty  in  tracing  the  cause  of  the  corrosion 
of  gas  and  water  pipes,  one  fails  to  see  what  the 
gas  companies  have  gained.  The  clauses  granted 
them  provide  for  compensation  in  a  case  of  such 
damage,  but  as  it  is  extremely  improbable  that  any 
agreement  would  be  come  to  in  this  event,  it  seems 
probable  that  a  new  form  of  litigation  will  eventually 
be  developed.  Even  the  evidence  before  the  com- 
mittees in  Parliament  emphasizes  the  wide  diverg- 
ence of  expert  opinion  on  this  point.  A  few  years 
ago  a  standard  clause  was  adopted,  but  a  recent  case 
at  Leeds,  where  it  is  alleged  that  electrolysis  has  oc- 
curred, seems  to  be  the  reason  for  the  present  out- 
break on  the  part  of  the  gas  companies. 

The  question  of  the  electrification  of  the  remain- 
der of  the  tramways  lines  in  London  under  the  juris- 
diction of  the  London  County  Council  is  just  at 
the  moment  giving  rise  to  a  good  deal  of  discussion. 
The  chief  difficulty  lies  in  connection  with  the  north- 
ern lines  which  are  leased  to  a  private  company. 
Under  the  terms  of  the  lease  the  council  has  served 
notice  upon  the  company  to  convert  its  lines  to 
electric  traction,  but  nothing  in  the  agreement  men- 
tions any  particular  system.  Consequently,  while 
the  council,  for  the  sake  of  uniformity  with  its 
southern  lines,  stipulated  the  conduit  system,  the 
cornpany  on  the  score  of  expense,  desired  to  equip 
the  overhead  system.  After  some  sort  of  a  com- 
promise had  been  arrived  at  between  the  council 
and  the  company,  the  London  borough  councils, 
who  also  have  a  voice  in  the  matter,  refused  to 
agree  to  this  compact.  In  the  County  Council  a 
good  many  members  are  against  the  conduit  sys- 
tem, but  really  the  decision  rests  w'ith  the  borough 
councils,  in  whose  hands  the  County  Council  has 
to  remain.  For  the  present,  this  is  the  state  of  af- 
fairs, and  further  discussion  has  been  adjourned  on 
the  part  of  the  council  pending  an  agreement  with 
the  borough  councils.  In  some  recent  evidence  be- 
fore the  London  Traffic  Commission,  Mr.  Benn, 
the  chairman  of  the  Highways  Committee  of  the 
London  County  Council,  stated  that  London  had 
115  miles  of  tramways,  of  which  only  something  like 
30  or  40  miles  was  electrified  or  being  electrified. 
To  keep  pace  with  the  electric-tramway  development 
of  the  provinces,  London  ought  to  have  i,oco  miles 
of  tramways. 

In  a  bill  which  the  government  has  just  intro- 
duced, some  $7,500,000  is  asked  in  order  to  intro- 
duce electricity  for  lighting  and  power  purposes  in 
all  the  dockyards.  A  complete  scheme  has  been  pre- 
pared, and  the  sites  for  the  generating  stations  have 
been  selected. 

The  decision  has  been  arrived  at  that  the  magnetic 
observatory  at  Kew  must  be  removed  in  order  to 
escape  the  interference  with  the  instruments  at  pres- 
ent caused  by  the  electric  tramways  in  the  west  of 
London.  A  suitable  site  has  been  secured'  some 
miles  away,  which  is  not  within  10  miles  of  a  rail- 
way station. 

The  Marylebone  Borough  Council  is  still  endeav- 
oring to  solve  the  problem  of  complying  with  the 
arbitrators'  award  in  connection  with  the  electric 
supply  undertaking  within  its  area.  An  agreement 
has  now  been  drawn  up  between  the  counsel  for 
the  company  and  the  local  authority,  which  it  is 
thought  will  settle  the  matter.  W. 


New  York  Notes. 


A  number  of  electric  fans  were  recently  placed  in 
a  barber  shop  at  College  Point.  L.  I.  The  work 
was  done  by  an  amateur  and  the  connection  was 
made  direct  from  the  high-voltage  main  in  the  street, 
no  transformer  being  used  to  reduce  the  pressure. 
When  the  test  was  made  the  fans,  which  were  wound 
for  low  voltage,  revolved  with  such  velocity  as  to 
burst  one  of  the  machines.  The  blades  flew  in  all 
directions  and  severely  injured  several  customers. 


New  York,  July  25. — It  is  reported  that  the  New 
York  Central  railroad  will  take  over  the  trolley  line 
from  Johnstown  to  Schenectady  as  soon  as  it  is 
completed.  This  is  the  only  way  by  which  the 
Central  can  reach  Johnstown  and  Gloversville,  and, 
inasmuch  as  the  franchise  of  the  electric  line  per- 
mits the  use  of  steam  as  well  as  electricity,  the 
plan  is  said  to  be  perfectly  feasible.  The  line  runs 
through  the  streets  of  Amsterdam  and  the  section 
from   there   to   Schenectady   is   almost    completed. 

James  Calhoun  was  nearly  suffocated  in  a  sound- 
proof telephone  booth  in  the  Morrisania  Police  Court 
recently.  Calhoun  entered  the  booth  and  closed 
the  door  after  him.  The  lock  was  broken,  and  when 
he  tried  to  get  out  he  could  not.  It  was  20  minutes 
before  he  conceived  the  idea  of  calling  up  the  op- 
erator  at   police   headquarters,   and   asked    that   the 


police  sergeant  in  the  court  be  notified  of  his  pre- 
dicament. A  locksmith  was  sent  for  and  the  door 
opened,  after  Calhoun  had  been  imprisoned  for 
nearly  an  hour.  Calhoun  was  lying  on  the  floor  of 
the  booth  when  the  door  was  opened,  unconscious. 
He  was  blue  in  the  face  from  want  of  air,  and  it 
took  nearly   15   minutes   to   bring   him  to  his   senses. 

The  Commercial  Telegraphers'  Union  of  America, 
which  was  organized  a  year  ago  as  a  national  body, 
held  its  first  annual  convention  in  the  Teutonia  as- 
sembly rooms,  Third  Avenue,  near  Sixteenth  Street, 
last  week.  Delegates  were  present  from  Chicago, 
Pittsburg,  Philadelphia,  Milwaukee,  Bo.ston,  Roch- 
ester and  a  number  of  other  cities.  The  Commer- 
cial Telegraphers'  Union  of  America  was  formed 
about  a  year  ago,  and  takes  in  telegraphers  through- 
out the  country,  except  the  railway  telegraphers, 
who  are  organized  as  the  Order  of  Railway  Telegra- 
phers. It  is  intended  by  the  convention'  to  bring 
about  a  number  of  reforms  among  the  commercial 
telegraphers,  including  an  equalization  of  wages,  more 
definite  hours  of  work,  and  other  better  conditions. 

.A  committee  consisting  of  Titus  Sheard,  W.  J. 
Arkell  and  C.  S.  Drummond,  representing  Ameri- 
can interests,  and  the  Earl  of  Kintore  and  E.  Hall 
Craggs,^  representing  En.glish  interests  in  the  Bay 
State  Gas  Company  of  Delaware,  has  been  formed 
to  effect  a  reorganization  of  that  company.  The 
new  company  will  be  the  United  States  Gas  and 
Electric  Company,  organized  probably  under  the 
laws  of  Delaware,  with  a  total  authorized  capital  of 
$26,000,000,  the  shares  having  par  value  of  $10  each. 

It  has  been  decided  to  build  in  conjunction  with 
the  Broadway  section  of  the  underground  railroad 
extension  to  Brooklyn  a  gallery  for  carrying  water 
mains,  gas  mains,  and  other  pipes  and  wires  which 
are  now  laid  without  any  attempt  at  proper  system 
below  the  surface  of  the  streets  in  the  lower  part 
of  the  city.  The  construction  of  a  gallery  of  this 
kind  will  obviate  in  the  future  tearing  up  the  streets 
to  repair  mains  and  wires.  Wires  for  carrying 
power  and  for  lighting  will  be  separated  from  those 
used  for  telephones.  All  the  surface  of  the  street 
will  be  restored  to  public  use  unbroken  by  man- 
holes. 

The  new  elevated  structure  of  the  Long  Island 
Railroad  on  Atlantic  Avenue,  Brooklyn,  from  Man- 
hattan crossing  to  the  borough  line,  where  it  de- 
scends to  the  surface,  has  been  opened  to  the  regular 
traffic  of  the  road.  This  is  the  first  section  of  the 
'big  Atlantic  Avenue  improvement  to  be  completed. 
The  abandonment  of  the  surface  tracks  has  thrown 
about  60  crossing  flagmen  out  of  employment. 

A  new  arc  electric  headlight  has  been  installed 
on  the  elevated  trains  of  the  IJrooklyn  Rapid  Transit 
Company's  lines.  The  new  lamp  throws  a  brilliant 
light,  which  illumines  the  way  for  several  blocks, 
and  is  expected  to  be  of  very  great  advantage  on 
stormy  nights,  when  the  old  type  of  lamps  are  prac- 
tically useless. 

The  New  Paltz,  Higblan'd  and  Poughkeepsie 
Traction  Company  of  New  York  city  has  been  in- 
corporated to  operate  a  nine-mile  electric  railroad 
from  Poughkeepsie  Ferry  to  New  Paltz.  The  capi- 
tal is  $100,000.  Following  are  the  names  of  the 
directors :  J.  A.  Duffy  and  T.  G.  Huids,  Jersey 
City;   G.  H.   Patterson,  Jr..   New  York. 

The  Lampson  Electrical  Indicator  and  Advertising 
Device  Company  has  been  incorporated  with  offices 
in  this  city.  The  capital  is  $25,000  and  the  directors 
are  R.  D.  Lampson,  Meyer  Michael  and  E,  C. 
Stoddard,    New    York.  0. 


New  England  News. 

Boston,  July  25. — President  Frank  Wood  of  the 
Bridgeport  (Conn.)  Trolley  Men's  Union  has  of- 
ficially announced  the  end  of  the  strike  of  the  em- 
ployes of  the  Connecticut  Railway  and  Lighting 
Company,  which  was  inaugurated  two  months  ago. 
He  announced  that  the  45  men  who  voted  to  return 
to  work,  last  Saturday,  are  expelled  from  the  union 
and  fined  $50.  Members  of  labor  unions  are  allowed 
to  patronize  the  company's  cars  for  business  pur- 
poses, but  the  company  and  its  pleasure  resort  at 
Pine  Rock   Park  remain   on  the   unfair  list. 

Stillman  F.  Kelley  of  North  Cambridge,  Mass., 
who  controls  the  Montville  (Conn.)  Street  Railway 
Company,  and  his  associates,  have  obtained  a  con- 
trolling interest  in  the  Norwich  Street  Railway  Com- 
pany heretofore  dominated  by  Tucker,  Anthony  & 
Co.  of  Boston.  The  Norwich  company  has  a  capital 
of  $250,000,  of  which  Connecticut  residents  own  only 
$11,000.  The  Montville  company's  road  runs  from 
Norwich  to  New  London,  Conn.,  a  distance  of  10% 
miles.  The  company's  capital  stock  amounts  to 
$250,000.  Five  of  the  23  stockholders  live  in  Con- 
necticut and  own  stock  amounting  to  $7,200. 

The  Woodbury  and  Seymour  Street  Railway  Com- 
pany, chartered  ]:)y  the  recent  Connecticut  Legislature, 
has  organized  by  the  election  of  Floyd  F.  Flitchcock 
of  Woodbury,  Conn.,  as  president.  The  company 
has  a  capital  of  $400,000.  It  can  build  and  operate 
an  electric  railway  in  Woodbury,  Southbury,  Oxford 
and  Seymour,  and  can  carry  mail,  express  and  farm 
products. 

The  Comiecticut  Railway  and  Lighting  Company 
expects  that  its  electric  railway  between  Ansonia 
and  Seymour,  Conn.,  will  be  ready  for  traffic  in 
August. 

The  Maine  railroad  commissioners  have  granted 
a  charter  for  an  electric  railway  between  Presque 
Isle  and  Perham,  Aroostook  County,  a   distance  of 


86 


WESTERN    ELECTRICIAN 


August  I,  igo3 


i6  miles.  The  capital  stock  lias  been  taken  almost 
entirely  by  farmers,  and  the  company  intends  to 
transport  farm  produce  and  the  mails.  Many  far- 
mers will  have  ssvitches  built  to  their  barns.  Other 
electric  railways  in  that  county,  for  the  transporta- 
tion  of  produce,  are  contemplated. 

The  Middletown  Street  Railway  Company  has 
surveyed  a  route  for  an  electric  railway  between 
Middletown  and  Rockfall  in  the  town  of  Middle- 
field,  Conn.,  and  is  securing  the  necessary  farn- 
chises.  It  expects  to  have  the  road  finished  before 
winter. 

The  Massachusetts  railroad  commissioners  have 
approved  the  issue  of  additional  capital  stock  amount- 
ing to  $250,000  and  five  per  cent,  bonds  amounting 
to  $1,000,000  by  the  Boston  and  Worcester  Street 
Railway  Company,  the  proceeds  to  be  used  for  the 
purchase  of  real  and  personal  property  and  for  the 
payment  of  floating  indebtedness.  The  stock  is  to 
be  offered  to  stockholders  at  $ioo  per  share.  The 
bonds  are  to  mature  in  20  years.  The  commissioners 
have  also  approved  the  issue  of  five  per  cent,  bonds 
running  20  years  and  amounting  to  $40,000,  by  the 
Worcester,  Rochdale  and  Charlton  Depot  Street  Rail- 
way Company,  the  proceeds  to  be  used  for  paying 
floating  indebtedness  and  the  purchase  of  real  and 
personal  property.  They  also  approved  the  Middle- 
boro,  Wareham  and  Buzzard's  Bay  Street  Railway 
Company's  private  land  locations  in  the  towns  of 
Sandwich  and  Bourne,   Mass.  B. 


Canadian  Intelligence. 

Ottawa,  July  25.— The  Retail  Merchants'  Associa- 
tion of  Toronto,  Ont.,  has  endorsed  the  Stark  elec- 
trical system,  by  which  power,  light  and  conversa- 
tion may  be  conveyed  over  the  same  line.  The  new 
rates  promise  to  revolutionize  the  present  prices  in 
Toronto.  Telephones  will  be  given  at  $6  each,  plus 
one  cent  a  call,  the  yearly  cost  not  to  exceed  $45 
for  business  telephones  and  $25  for  house  telephones. 
Light  will  be  given  at  eight  cents  per  1,000  watts 
and  power  at  four  cents  per  1,000  watts. 

A  new  departure  in  facilitating  the  handling  of 
Grand  Trunk  Railway  traffic  has  just  been  installed 
in  the  Brockville,  Ont.,  station.  It  is  a  new  long- 
distance telephone  service,  known  as  the  telegraph- 
telephone,  which  is  connected  with  and  operated 
on  the  telegraph  wires,  and  business  can  now  be 
conducted  over  this  telephone  with  Montreal,  Coteau 
and  Cornwall.  This  is  the  only  telephone  system 
that  is  operated  by  telegraph  wires  in  Canada.  The 
results  so  far  are  said  to  be  very  satisfactory.  The 
system  is  being  used  at  present  only  for  testing  pur- 
poses with  the  object  of  making  it  general  along 
the  whole  line. 

Final  arrangements  have  been  completed  for  the 
establishment  of  electrical  manganese  works  at 
Shawinigan  Falls,  Que.,  by  the  Electrical  Manganese 
Company,  of  which  B.  E.  Kingman  of  New  York  is 
the  president.  The  company  has  secured  some  12 
acres  of  land  on  the  line  of  the  Great  Northern  Rail- 
way at  Shawinigan,  and  has  contracted  with  the 
Shawinigan  Water  and  Power  Company  for  the  de- 
livery of  5,000  horsepower.  According  to  contract 
about  1,200  horsepower  is  to  be  delivered  the  Man- 
ganese company  for  its  plant  by  August  15th.  This 
is  the  first  electrical  manganese  plant  to  be  erected 
in   Canada. 

The  Shawinigan  Water  and  Power  Company  of 
Shawinigan  Falls,  Que.,  has  closed  a  contract  with 
the  Sorel  Electric  Company  to  deliver  electricity 
in  the  city  of  Sorel,  Que.,  for  the  purpose  of  light, 
heat  and  power.  The  Sorel  company  will  put  in  a 
complete  system  of  lighting  for  supplying  both  the 
city  of  Sorel  and  private  consumers.  The  delivery 
of  power  under  the  contract  calls  for  the  building 
by  the  Shawinigan  company  of  a  20-mile  transmis- 
sion line  from  Joliette  through  the  village  of  Lano- 
raie  to  Sorel.  From  Lanoraie  the  line  will  cross  the 
St.  Lawrence  River  by  means  of  a  subaqueous  cable. 
It  is  understood  that  this  is  but  the  forerunner  of 
contracts  which  will  be  made  by  the  Shawinigan 
company  involving  the  distribution  of  power  through 
the  area  lying  between  Shawinigan  Falls  and  the  city 
of   Montreal. 

It  is  said  that  Marconi's  next  move,  following  up 
his  present  experiments  in  Cape  Breton,  will  be  to 
sentinel  the  Atlantic  seaboard  from  New  York  to 
Labrador  with  a  chain  of  marine  stations  for  assist- 
ing steamships.  The  principal  points  which  will  be 
safeguarded  are  Harrington  Head  on  the  south  coast 
of  Nova  Scotia :  Sable  Island,  the  graveyard  of  the 
Atlantic ;  Cape  Ray,  at  the  entrance  of  the  St.  Law- 
rence Gulf ;  Cape  Race,  the  notorious  danger  spot 
off  the  southeast  coast  of  Newfoundland,  and  Cape 
Bould,  on  the  Newfoundland  side  and  Cape  Charles 
on  the  Labrador  side  of  Belle  Isle  Strait.  W. 


Winnipeg,  Man.,  July  24. — ^This  city  will  shortly 
have  50  new  lamps  added  to  its  lighting  system. 
City  Electrician  F.  A.  Cambridge  has  estimated  the 
cost  of  this  extension,  including  new  dynamo  and 
extension  of  pole  and  wire  system,  to  .be  $g,56S- 

The  opening  of  the  new  branch  of  the  Sandwich, 
Windsor  and  Amherstburg  electric  street  railway 
from  Ottawa  to  Amherstburg  was  celebrated  this 
week  by  a  banquet  given  by  the  directors  of  the 
road  in  Amherstburg.  The  mayor  and  aldermen 
of  Windsor  and  the  town  of  Sandwich  attended. 
'1  nc  mayor  and  councilors  of  Amherstburg  refused 
the  invitation,  stating  that  the  agreement  between 
that   town  and  the   company   had   been   broken   by 


the  latter,  and  that  as  representatives  of  the  town 
they  would  not  be  justified  in  giving  their  consent 
to  the  opening  of  the  new  road. 

F.  S.  Pearson  of  New  York,  vice-president  and 
consulting  engineer  of  the  Mexican  Light  and  Power 
Company,  has  submitted  his  official  report  on  the 
purchase  of  the  Mexico  Electric  Light  Company  to 
the  Toronto  stockholders.  It  shows  that  the  electric- 
light  company,  which  was  owned  by  Siemens  & 
Halske,  has  been  in  operation  since  1897.  At  the 
present  time  it  has  the  contract  for  the  City  of 
Mexico  and  is  receiving  $300  each  year  for  2,000- 
candlepower  arc  lights  and  $40  per  year  for  30- 
candlepower  incandescents.  The  company  has  1,200 
arc  lights  supplied  under  its  contract  with  this 
city,  and  this  contract  has  now  still  eight  years 
to  run.  While  there  are  two  other  electric-light 
companies  in  Mexico,  the  one  secured,  Mr.  Pearson 
states,  controls  fully  three-quarters  of  the  most  im- 
portant business,  especially  in  supplying  light  for 
the  city,  the  public  buildings  and  the  large  factories. 
The  surplus  earnings  of  the  Mexico  Electric  Light 
Company  amounted  last  year  to  slightly  over  $300,- 
coo,  and  this,  Mr.  Pearson  points  out,  can  next  year 
be  increased  to  $450,000  by  doing  away  with  steam 
and  substituting  hydraulic  power.  This  amount 
would  just  be  sufficient  to  pay  five  per  cent,  interest 
and  one  per  cent,  sinking  fund  on  the  entire  bond 
issue  of  the   Mexico   Power  Company  of  $7,500,000. 

H. 


Northwestern  Notations. 

Minneapolis,  July  25. — The  Sherril-Moore  Electric 
Company  of  Burlington,  Iowa,  has  been  incorporated 
with  a  capital  stock  of  $10,000, 

The  Penn  Mining  Company  will  dam  the  Sturgeon 
River  at  Norway,  Mich.,  at  a  cost  of  $500,000.  The 
power  will  be  used  to  run  an  interurban  line  which 
will  be  built  connecting  all  the  Menominee  range 
towns. 

A  $25,000  damage  suit  has  been  begun  at  Sioux 
City,  Iowa,  against  the  city  and  again.st  the  Sioux 
City  Gas  and  Electric  Company.  The  contention  is 
made  that  the  company's  franchise  is  illegal  and 
therefore  the  company  is  a  trespasser  on  the  streets 
of  the  city,  the  city  being  held  jointly  liable  for  not 
ousting  the  company.  The  suit  is  brought  by  the 
widow  of  a  man  killed  by  a  live  wire  on  the  com- 
pany's line. 

The  Rock  Island  Electric  Construction  Company 
has  secured  the  contract  for  the  installation  of  the 
electric-light  plant  for  the  Guthrie  Center  (Iowa) 
Electric  Light  Company. 

Muskegon,  Mich.,  was  in  darkness  for  an  hour 
one  night  last  week  caused  by  a  mouse  examining 
the  intricacies  of  a  switchboard.  The  mouse  was 
killed  and  its  body  short-circuited  the  current  until 
the   cause  was  determined. 

The  Des  Moines  (Iowa)  and  Interurban  Railway 
will  make  Logan,   Iowa,  its  terminus. 

Eastern  capitalists  propose  to  build  an  electric  road 
from  Independence,  Iowar,ijto  Quasqueton,  at  a  cost 
of  $200,000.  ■'■ 

President  Lowry  has  announced  that  the  Twin 
City  Rapid  Transit  Company  will  build  the  pro- 
posed third  interurban  line  by  way  of  the  Minne- 
haha line  and  Fort  Snelling  as  soon  as  the  new 
bridge  at  the  fort  is  completed. 

The  state  of  North  Dakota  will  build  a  trolley 
line  at  Bismarck  from  the  city  to  the  capitol  build- 
ing for  the  benefit  of  the  Legislature  and  other 
state  otficials.  This  is  said  to  be  the  first  time  that 
any  state  has  ever  built  and  operated  a  railroad  of 
any  kind. 

C.  F.  McBride  of  St.  Paul  has  the  contract  for 
installing  the  electric-light  plant  at  Fort  Snelling 
at  $19,276.  The  Robinson-Cary  Company  of  St. 
Paul   will  furnish   the   engines  for  $5,375. 

The  Twin  City  Rapid  Transit  Company  will  build 
a  six-story  building  at  the  corner  of  Wabasha  Street 
and  College  Avenue,  at  a  cost  of  $100,000.  The 
building  will  be  used  for  offices  and  for  a  power 
sub-station.  The  company  has  paid  the  city  $7,561 
to  pay  for  investigations  of  the  commission  in  re- 
gard to  the  damages  done  the  water  system  by  leak- 
age from  the  wires.  The  commissioners  have  agreed 
not  to  begin  action  for  damages  for  one  year,  by 
which  time  the  company  will  have  remedied  the  evil. 

The  Beatty-May-Eddy-Walsh  syndicate  is  said  to 
be  planning  to  build  up  a  great  system  of  interurban 
lines  in  Eastern  Iowa.  The  latest  rumor  is  that 
Walsh  Bros,  are  endeavoring  to  secure  possession 
of  the  Muscatine  North  and   South  Line.  R. 


Michigan. 

Detroit,  July  25. — F,  M.  Gray,  a  wealthy  Niles 
citizen,  has  purchased  from  the  Bissell  Chilled  Plow 
Company  of  South  Bend,  Ind.,  a  controlling  interest 
in  the  waterpower  of  what  is  known  as  the  West 
Race  at  that  place.  The  2,000  horsepower  of  the 
race  is  to  be  converted  into  electricity  and  a  big 
power  house  will  be  erected  at  once  and  equipped 
with  electrical  machinery.  The  power  will  be  sold 
to  South  Bend  manufacturers. 

The  Indiana  Railway  Company  has  completed  its 
line  between  South  Bend,  Ind.,  and  Niles,  Mich., 
except  that  the  superstructure  of  a  bridge  over  the 
Michigan  Central  tracks,  two  miles  south,  is  not 
and  cannot  be  finished,  because  the  Michigan  Cen- 
tral persists  in  running  special  trains  over  its  line, 
Sundays  included,  and  the  bridge  work  cannot  be 
carried    on.     The    electric    line    parallels    the    steam 


line  between  Niles  and  South  Bend,  and  trouble  is 
anticipated. 

If  everything  turns  out  as  it  is  now  planned,  next 
year  will  see  the  completion  of  an  electric  line  from 
Crystal  Lake  to  Ionia,  and  perhaps  as  far  south  as 
Battle  Creek  and  Northern  Indiana.  Dr.  Thomas, 
formerly  of  Ionia,  and  now  of  Detroit,  has  been  in 
Ionia  recently  attending  to  the  plans  and  soliciting 
the  help  of  the  merchants  and  the  city  officers. 
The  road,  as  now  planned,  will  run  to  Prairie  Creek, 
thence  to  Muir,  and  then  to  Hubbardston,  a  place 
which  now  has  not  a  railroad  of  any  kind.  From 
Hubbardston  it  will  pass  through  rich  farming  coun- 
try to  Carson  City,  connecting  that  place  with  Ionia, 
terminating  at  Crystal  Lake.  It  is  planned  to  use 
an  80-pound  rail  and  modern  cars  to  be  run  on  fast 
time. 

Messrs.  Churchill,  Hoxie,  Smith  and  Steele  of 
New  York,  representing  Westingbouse,  Church,  Kerr 
&  Co.,  and  Messrs.  Lamme  and  Lincoln  of  Pittsburg, 
representing  the  Westingbouse  Electric  and  Manu- 
facturing Company,  have  recently  made  a  trip  over 
the  Detroit,  Ypsilanti,  Ann  Arbor  and  Jackson  line 
as  far  as  Ypsilanti  and  Ann  Arbor,  for  the  purpose 
of  inspection.  The  eastern  concerns  equipped  the 
line  with  motors  and  overhead-wire  w^ork,  and  are 
interested  in  noting  its  condition. 

The  Big  Four  Railroad  has  boomed  the  street 
railway  and  caused  great  joy  at  Benton  Harbor 
and  corresponding  sorrow  in  St.  Joseph  by  announc- 
ing that  no  more  Big  Four  passenger  trains  will 
run  to  St.  Joseph,  but  all  will  stop  and  unload  pas- 
sengers and  baggage  at  Benton  Harbor.  The  ex- 
cursionists in  the  future  must  take  a  street  car  to 
get   to  St.   Joseph   and  the  lake. 

In  about  two  months'  time  the  Boardman  River 
Electric  Light  and  Power  Company  of  Traverse  City 
will  make  improvements  which  will  give  that  city 
one  of  the  best  plants  of  Northern  Michigan.  The 
new  dynamo  will  be  a  large  one,  and  will  do  away 
with  five  small  ones  that  the  plant  now  uses.  With 
the  changes  contemplated  by  the  installation  of  this 
one  machine,  it  will  make  the  lighting  and  power 
capacity  one-half  greater  than  now.  Instead  of  put- 
ting the  new  machine  on  the  third  floor,  where  the 
small  ones  are  located,  it  will  be  placed  on  the 
second  floor.  The  new  machine  will  turn  at  257 
revolutions  a  minute  and  will  generate  current  at 
a  voltage  of  6,600.  At  the  town  office  this  will  be 
transformed  down  to  2,500  volts.  The  change  will 
necessitate  the  remodeling  of  the  building  and  the 
improvement   of    the  plant    will    be   general. 

C.  G.  W. 


Information  from  Indiana. 

Indianapoli.'i,  July  27. — The  formal  opening  of  the 
Indianapolis  and  Northwestern  traction  line  between 
this  city,  Lebanon  and  Frankfort  the  first  week  in 
August  will  be  made  the  occasion  of  quite  a  demon- 
stration by  the  officials  of  the  road  and  the  towns 
and  cities  through  which  it  passes.  The  celebration 
of   this   event  will   end   with  a  banquet   in  this  city. 

It  is  authoritatively  stated  that  the  Indiana  Union 
Traction  Company  has  purchased  the  Muncie,  Hart- 
ford City  and  Fort  Wayne  line,  and  for  that  reason 
the  line  will  not  be  constructed  further  than  Bluflt- 
ton.  It  will  connect  at  Bluffton  with  the  Kokomo, 
Marion  and  Western,  which  is  building  from  Ko- 
komo through  Bluffton  and  Decatur  to  Lima,  Ohio. 
Fort  Wayne  will  be  reached  by  way  of  Decatur 
and  by  an  interurban  line  that  is  building  to  Fort 
Wayne  from  Dayton.  The  Indianapolis  and  Mar- 
tinsville Rapid  Transit  Company  has  purchased  an 
electric  locomotive,  and  the  manner  in  which  it 
handles  cars  attracts  attention.  This  electric  loco- 
motive will  be  used  in  construction  work  on  the 
extension  between  Martinsville  and  Bloomington, 
when  a  number  of  tunnels  will  be  cut  through  the 
hills — the  longest  being  1,500  feet.  It  is  regarded 
as  a  forerunner  of  electric-road  equipment  in  this 
state.  Already  the  builders  of  the  new  lines  reach- 
ing into  the  coal  fields  have  ordered  electric  loco- 
motives to  handle  coal  cars  and  other  heavy  freight. 

The  Holland  Palace  Car  Company  has  uniformed 
three  colored  men  for  porter  service  on  the  new 
trolley  sleeping-car  service  which  will  be  opened  be- 
tween Indianapolis  and  Columbus,  Ohio,  August 
15th.  The  new  porters  gave  bond  and  are  ready 
to  go  into  service. 

The  first  carload  of  horses  ever  shipped  over  an 
Indiana  interurban  line  was  transported  between 
the  State  Fair  Grounds  and  Montpelier,  a  distance 
of  78  miles.  Cy  Neff,  the  noted  horseman,  says 
the  electric  line  handles  horses  with  a  greater  de- 
gree of  comfort  and  safety  than  the  steam  roads. 
"I  will  ship  my  race  horses  over  electric  lines 
whenever  possible,"   said  he. 

The  Winona  Electric  Light  Company  has  filed 
articles  of  incorporation  with  the  secretary  of  state. 
The  capital  stock  is  $100,000.  The  company  is 
formed  to  supply  Winona  Park  and  the  city  of  War- 
saw   with   light. 

The  first  annual  report  of  the  Richmond  munici- 
pal light  plant  was  made  last  week.  The  plant 
earned  $18,204.02  and  paid  out  for  maintenance  ancl 
repairs  $17,170.70,  showing  an  excess  of  earning 
over  operating  expenses  of  $1,023.32.  The  city  of- 
ficials say  that  this  is  a  good  showing,  while  those 
who  oppose  the  municipal  scheme  assert  that  the 
plant  is  not  self-sustaining  and  can  never  .pay  the 
money  Ixirrowed  from  the  city.  There  is  every  in- 
dication   that    the    new    owners    of    the    Richmond 
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Light,  Heat  and  Power  Company  mean  to  give  the 
new  muncipal  light  plant  stiff  competition.  They 
have  let  the  contract  for  an  addition  to  the  power 
plant  that  will  practically  double  its  capacity.  New 
machinery  will  also  be  added. 


West  Virginia  and  Kentucky. 

Lexington,  Ky.,  July  25. — Business  men  of  Hunt- 
ington, \V.  Va.,  and  other  towns  of  that  state  are 
organizing  a  company  to  build  an  electric  line  from 
the  Big  Sandy  River,  near  Kenova.  to  Barbours- 
ville,  a  distance  of  iS  miles.  It  will  parallel  the 
Camden  Interstate  through  Central  City  and  Hunt- 
ington. Senator  Stephen  B.  Elkins  and  J.  L.  Cald- 
well  are   said   to    be    interested. 

The  Ll^nion  Utility  Company  of  Morgantown, 
W.  Va.,  has  decided  to  begin  work  on  the  proposed 
lines  running  to  Granville  and  Cheat  River  sum- 
mer resort.  When  completed  they  will  form  con- 
nections which  will  make  a  through  line  from 
Clarksburg  to  Pittsburg,  but  considerable  building 
must    yet    be    done    to '  attain    this    end. 

The  survey  of  the  Parkersburg  and  Ohio  Valley 
electric  line  is  being  made.  A  plat  of  a  portion  of 
it  has  already  been  filed  with  the  county  recorder 
at  Parkersburg.  V.  B.  Archer  is  president  of  the 
company. 

The  Ohio  Valley  Street  Railway  Company  of 
Chester,  W.  Va.,  has  been  incorporated  with  a  cap- 
ital stock  of  $25,000,  to  build  an  electric  line  from 
Wellsburg,  Brooke  County,  to  Chester,  through 
Hollidays  Cove  and  New  Cumberland.  It  is  pro- 
posed to  cross  the  river  at  Chester  and  secure  con- 
nections at  East   Liverpool  with  other   roads. 

It  is  reported  from  Huntington,  W.  Va.,  that  a 
company  is  being  formed  there  to  build  an  electric 
line  along  the  Ohio  River  from  that  city  to  Charles- 
ton, with  the  ultimate  aim  of  reaching  Columbus, 
Ohio.  Just  what  the  plans  are  for  going  north 
through  Ohio   cannot  be  learned.  C. 


Southern  Developments. 

Charlotte,  N.  C  July  24. — .\  big  concern  with  $10,- 
000,000  capital  is  being  organized  in  Virginia  to  be 
known  as  the  Cumberland  Transportation,  Light  and 
Power  Company.  The  proposed  electric  railway  will 
be  25  miles  in  length.  The  power  plant  will  be  lo- 
cated at  Morton.  The  company  will  also  furnish 
light  and  power  to  a  number  of  towns.  Henry  M. 
Smyth  of  Wise  County  is  the  chief  promoter.  The 
line  will  penetrate  the  soft  coal  regions  of  the  state. 

Work  has  been  started  on  an  electric  railway  from 
Christiansburg,  Va.,  to  the  L'nited  States  arsenic 
mines  in  Floyd  County.  20  miles  distant.  The  West- 
inghouse  company  of  Pittsburg  has  the  contract  for 
building  the  road. 

Superintendent  R.  T.  Creighton  has  arranged  for 
installing  arc  lights  in  Centennial  Park,  Nashville, 
Tenn. 

Work  will  shortly  be  resumed  upon  the  electric 
car  line  from  Salisbury,  N.  C,  to  Spencer  on  the 
Yadkin  River.  It  is  also  said  that  the  company 
will  develop  a  large  power  plant  on  the  Yadkin 
River. 

Material  has  been  secured  for  the  space-telegraph 
station  to  be  put  up  by  the  government  at  Pensacola, 
F!a. 

All  material  has  been  contracted  for  which  will  be 
used  in  the  new  electric  plant  at  Lumberton,  N.  C. 


Texas  and  Mexico. 

.•Kustin,  Texas,  July  23. — It  is  stated  that  W.  F. 
McGregor,  manager  of  the  Houston  Electric  Com- 
pany, is  interested  in  a  project  to  build  an  inter- 
urban  electric  railway  between  Houston  and  Sour 
Lake.  The  distance  is  about  65  miles.  Citizens  of 
Liberty  County,  through  which  the  line  will  pass, 
have  held  meetings  and  pledged  a  right-of-vyay  300 
feet  wide  through  that  county.  Sour  Lake  is  a  city 
of  more  than  5,000  inhabitants,  situated  in  the  heart 
of  the  new  oil  field,  about  21  miles  from  Beaumont. 

The  Houston  CTex.)  Electric  Company  is  prepar- 
ing to  build  an  interurban  electric  line  to  Harris- 
burg  and  to  increase  its  mileage  in  the  city  of  Hous- 
ton by  occupying  several  additional  streets.  The 
capacity  of  its  power  plant  is  also  to  be  increased. 

It  is  announced  that  the  negotiations  for  the  con- 
solidation of  the  interests  of  the  Beaumont,  Port 
Neches  and  Port  Arthur  and  the  Beaumont  and 
Sour  Lake  Construction  Companies  are  still  pend- 
ing. Secretary  G.  A.  Noel  of  the  former  company 
says  that  all  necessarj-  financial  arrangements  for 
the  immediate  construction  of  that  road  have  been 
made. 

A  project  is  on  foot  to  build  an  interurban  elec- 
tric railway  between  Timpson,  Texas,  and  Dallas, 
by  way  of  Tyler  and  Canton.  Citizens  along  the 
proposed  route  are  subscribing  to  the  stock  of  the 
company  that  is  now  being  formed  for  that  purpose. 

It  is  stated  that  George  Pence  of  El  Paso,  Texas, 
is  making  good  progress  in  the  preliminary  arrange- 
ments for  the  construction  of  an  interurban  electric 
road  between  El   Paso  and  Ysleta. 

The  street-railway  system  of  Merida,  Mexico,  is 
being  extended. 

The  Business  Men's  Club  of  Waco,  Texas,  is  in- 
teresting capitalists  in  a  project  to  establish  an 
electrical  generating  plant  on  the  Brazos  or  Bosque 
River  in  that  section  with  the  view  of  affording 
electrical  energy  for  industries  of  Waco  and  a  num- 


ber of  other  thriving  towns  of  Central  Texas.  A 
committee  of  local  citizens  of  Waco  has  been  ap- 
pointed to  make  the  necessary  survey  and  measure- 
ments of  the  rivers  with  the  view  of  determining 
the  most  available  place  for  establishing  the  pro- 
posed power  plant. 

The  Cleburne  Water.  Ico  and  Lighting  Company 
will   make   improvements   to   its   plant. 

The  Mexican  government  has  granted  a  conces- 
sion to  A.  Chaillet  to  make  incandescent  electric 
lamps  in  th^  City  of  Mexico.  A  company  has  been 
formed  to  take  over  the  concessions  of  Mr.  Chaillet. 
and  a  factory  is  to  be  established  to  turn  out  1,000 
lamps  per  day.  H. 


Among  the  Rockies. 

Salt  Lake  City,  Utah,  July  23. — The  Colorado 
Power  and  Irrigation  Company  is  the  name  of  a 
new  incorporation  recently  organized  to  operate  in 
the  western  portion  of  Colorado.  The  new  com- 
pany, proposes  to  install  a  power  plant  of  sufficient 
capacity  to  supply  power  for  Leadville,  Glenwood 
Springs,  /ispen.  Grand  Junction,  Red  Cliff  and  other 
smaller  towns  in  that  portion  of  the  state.  The 
company  will  derive  its  power  from  the  Shoshone 
Falls,  located  nine  miles  east  of  Glenwood  Springs, 
and  the  base  of  operations  will  be  the  latter  city. 
From  here  transmission  wires  Avill  be  run  in  all  di- 
rections. It  is  expected  also  that  numbers  of  mines 
will  get  their  power  supply  from  this  source,  and 
in  the  course  of  time  steam  power  will  cease  to  be 
used  in  the  mines  that  can  be  reached  by  the  system. 
With  40,000  horsepower  available,  sustained  by  a 
system  of  storage  reservoirs,  it  is  planned  to  have 
a  transmission  line  extended  at  some  future  time 
as   far  as   Denver. 

Machinery  to  the  amount  of  110,000  pounds  is 
en  route  to  Lewiston,  Idaho,  and  other  consign- 
ments for  the  big  plant  to  be  installed  at  that  city 
are  expected  in  the  near  future,  including  the  gen- 
erator, which  will  be  shipped  in  a  few  days.  Work 
is  now  progressing  on  the  fluming  of  about  4,000 
feet   of  waterway. 

W.  H.  Davis  has  been  granted  a  franchise  by  the 
City  Council  at  Emmett,  Idaho,  to  establish  and  op- 
erate an  electric  power  plant.  The  company  rep- 
resented by  Mr.  Davis  has  ample  facilities  for  the 
generation  of  power  a  short  distance  from  the  city 
where  the  water  supply  is  abundant.  The  franchise 
expires  unless  the  plant  is  in  operation  by  March 
4,    1904. 

It  is  announced  by  D.  L.  Huntington  of  the  Wash- 
ington Power  Company  at  Wallace,  Idaho,  that  with- 
in two  weeks  the  work  of  placing  apparatus  in  the 
different  transforming  stations  of  the  Creur  d'Alene 
mines  will  be  commenced.  The  electrical  engineer 
who  will  superintend  the  work  is  already  on  the 
ground,  and  it  is  expected  that  the  work  will  be 
completed  shortly,  as  most  of  the  machinery  has  been 
consigned  from  the  East. 

The  City  Council  of  Cedar  City,  Utah,  has  granted 
to  Charles  M.  Lang  a  franchise  for  the  operation 
of   an   electric-lighting   plant. 

Articles  of  incorporation  of  the  Salmon  River 
Electric  Railway  Company  have  been  filed  at  Butte, 
Mont.  The  incorporators  are  P.  B.  Moss,  H.  W. 
Rowley,  M.  A.  Arnold,  I.  B.  O'Donnell  and  O.  F. 
Goddard,  all  of  Billings,  Mont,  The  purpose  of 
the  company  is  stated  to  be  the  construction  of  a 
railroad  from  Butte  to  a  point  on  the  Salmon  River 
in  Idaho,  a  distance  of  187  miles.  The  line  may  be 
constructed  at  an  approximate  cost  of  $2,000,000.  A 
survey   of  the  road   has  been  made. 

An  electric  railroad  is  projected  between  Milford 
and  Dixie,  Utah,  the  line  to  cover  that  rich  mineral 
and  fruit  section  for  a  total  distance  of  130  iniles. 
Power  will  be  developed  at  the  Rio  Virgin  Falls 
near  Parowan.  George  E.  Lane  of  Milford  is  push- 
ing the  scheme  and  states  that  the  enterprise  is 
already  financed  and  will  cost  a  total  of  about 
$3,500,000. 

The  City  Council  of  Boulder,  Colo.,  has  not  yet 
decided  to  grant  to  the  Boulder-Denver  Water 
Power  Company  the  necessary  franchise  for  the 
construction  of  its  $1,000,000  plant.  Many  citizens, 
who  are  fearful  of  a  flood  resulting,  are  protesting 
against  the  construction  of  an  iitimense  dam  of 
masonry,  no  feet  high  and  150  feet  thick  at  the 
base.  The  company  has  asked  for  the  privilege  of 
diverting  a  certain  amount  of  the  city's  water  for 
temporary  use  in  generating  electric  power,  guar- 
anteeing in  return  to  deliver  the  water  again  at  the 
city's  intake  and  indemnifying  the  municipality 
against  possible  loss  or  water  shortage.  Unless 
this  concession  is  obtained  from  the  council,  it  is 
thought  that  the  vast  enterprise  will  not  be  con- 
summated.    G. 

On  the  Pacific  Slope. 

San  Francisco,  Cal.,  July  23. — .-Xn  official  of  the 
Standard  Electric  Company  of  this  city  annoimces 
that  the  company  has  doubled  its  storage  capacity. 
The  work  consisted  principally  of  enlarging  and 
strengthening  the  numerous  storage  reservoirs  and 
dams  which  were  constructed  several  years  ago  in 
the  Sierras.  The  company  now  has  15,000  horse- 
power capacity  at  its  electric  plant,  and  can  deliver 
8,000  horsepower  in  San  Francisco  after  supplying 
the  mining  districts  of  Amador  and  Jackson  Coun- 
ties with  light  and  power.  Plaiis  are  being  pre- 
pared for  an  iricirea.se  of  40  per  cent,  in  the  main 
power  station  equipiiient. 


It  is  the  intention  of  the  Valley  Counties  Power 
Company  to  generate  20,000  horsepower  at  the  Nim- 
shew  plant.  It  will  take  at  least  a  year  before  the 
workmen  finish  everything  connected  with  the  plant. 
The  power  house  is  situated  on  Butte  Creek,  and 
after  the  water  is  used  by  the  Nimshew  plant  it 
will  run  as  now  some  five  or  six  miles  further  down 
toward  the  Centerville  plant,  where  8,000  horse- 
power is  now  being  generated.  This  new  power 
house  will  be  of  steel,  so  as  to  reduce  to  a  minimum 
all  danger  of  fire. 

Register  Crookshank  of  the  local  land  office  at 
Los  Angeles  has  just  received  from  Secretary  of 
the  Interior  Hitchcock  at  Washington  the  decision 
in  the  case  of  Azusa,  Durte  &  Covina  against  the 
Electric  Power  Company  and  the  Electric  Water 
Company,  in  which  the  electric  companies  are  granted 
the  right-of-way  asked  through  the  San  Gabriel 
forest  reserve   in  California. 

W.  B.  Dennis  of  Cottage  Grove,  Ore.,  is  construct- 
ing a  dam  across  Little  River,  16  miles  south  of 
that  place.  A  turbine  waterwheel  is  to  be  installed. 
Electric  generators  will  be  direct-connected  with 
the  wheel,  and  power  will  be  transmitted  by  wire 
all  over  the  mining  property. 

The  Pacific  Electric  Company  of  Los  Angeles 
is  expected  to  begin  work  on  its  trolley  line  from 
La  Habra  Valley  to  Riverside  soon.  It  is  under- 
stood that  the,  road  will  be  rushed  to  completion 
before  the  Santa  Ana,  FuUerton  and  Anaheim 
branches  are  started. 

The  Sacrainento  Electric,  Gas  and  Railroad  Com- 
pany has  been  incorporated  by  J.  W.  Hall  and  L.  T. 
Hatfield  of  Sacramento  for  the  purpose  of  acquiring 
and  operating  25  miles  of  street  railway  in  Sacra- 
mento; also  for  the  purpose  of  building  canals  on, 
the  American  River  for  power  and  irrigation  pur- 
poses. 

It  is  reported  that  the  Oakland  Transit  Company 
will  soon  commence  the  construction  of  a  line  west 
on  University  Avenue,  Berkeley,  and  down  to  the 
Delaware  Street  station.  The  residents  of  the  Chris- 
tiana tract  and  Peralta  Park  have  presented  a  peti- 
tion to  the  company  asking  that  the  Rose  Street 
line  be  extended  through  that  section  to  a  connection 
with   the    San   Pablo  Avenue   line. 

The  Corona  Gas  and  Electric  Company  of  Corona, 
Cal.,  has  been  formed  by  M.  W.  Findley,  F.  P. 
Cooper  and  others.  The  new  company  proposes  to 
install  an  electric-light  and  power  plant  and  a  gas 
plant.  Work  will  commence  immediately  after  the 
sale  of  the  franchises. 

The  council  at  Riverside,  Cal.,  has  adopted  an 
ordinance  granting  to  the  Pacific  Electric  Railway 
Company  the  right  to  construct  and  operate  a  single 
or  double-track  electric  railroad  over  certain  streets. 

A  short-circuit  of  the  wires  in  the  sub-station  of 
the  Bay  Counties  Power  Company,  Oroville,  Cal., 
recently  destroyed  the  building  and  three  transform- 
ers of  800  horsepower  each.  The  company  is  con- 
structing a  rtew  sub-station,  and  nearly  all  of  the 
electric  machinery  was  transferred  there  recently. 
The  damage  will  amount  to  between  $3,000  and 
$4,000.  A. 

Seattle,  Wash.,  July  22. — Within  six  months  the 
falls  on  the  North  Fork  of  the  Nooksack  River  will 
be  harnessed  by  an  electric  plant  capable  of  gen- 
erating five  times  the  power  now  used  by  all  the 
street-car  lines,  lighting  plants,  and  inotors  for  man- 
ufacturing purposes  in  Wliatcom   County,  Wash. 

The  project  of  building  an  electric  power  station 
at  Weston,  Ore.,  and  bringing  the  water  for  power 
purposes  from  the  Umatilla  River  is  in  progress. 
One  survey  has  been  made,  and  negotiations  are  now 
pending  for  the  right-of-way  for  the  pipe  line. 

The  Lane  County  Electric  Company  has  begun 
work  on  its  new  power  station  to  be  erected  at 
Springfield,  Ore.  The  large  boilers  have  arrived 
and  will  at  once  be  put  in  place,  the  foundation 
being  nearly  completed.  The  power  plant  will  be 
one  of  the  finest  in  the  state  and  current  will  be 
generated  and  sold  for  all  purposes  in  Eugene  and 
Springfield. 

Colonel  W.  F.  Butcher  and  W.  H.  Shumaker  of 
the  Rock  Creek  Flour  Mills,  Cashier  John  T.  Don- 
nelly of  the  First  National  Bank,  A.  Lennox, 
rancher;  W.  H.  Gilbert,  capitalist,  and  Manager  Al 
Welsh  of  the  Electric  Company  closed  a  deal  by 
which  they  purchased  the  Rock  Creek  (Ore.) 
waterpower  electric  plant  for  $60,000.  The  plant  is 
partially  completed,  and  electricity  will  be  delivered 
in  Baker  City  this  fall.  The  new  company  has  a 
contract  already  executed  with  the  Baker  City  Gas 
and   Electric  Company  to  furnish   it  power. 

Work  is  to  be  pushed  on  the  Eagle  Creek  power 
plant,  about  30  miles  east  of  Baker  City,  Ore.  This 
is  the  power  enterprise  inaugurated  by  A.  B.  Frame 
of  Portland,  Ore.,  something  over  a  year  ago.  H. 
H.  Andrews  of  Calloway,  Neb.,  vice-president  of 
the  company,  is  pushing  the  work  of  construction, 
which  was  begun  several  months  ago.  The  machin- 
ery for  the  plant  has  all  been  contracted  for.  While 
the  work  of  constructing  the  flume  and  power  house 
has  been  under  way  for  some  time,  it  has  not  at- 
tracted much  attention  because  the  scene  of  activity 
is  in  the  mountains,  over  30  miles  away.  The  trans- 
mission line  for  this  power  plant  will  be  no  miles 
long,  and  will  include  La  Grande,  Union  and  Baker 
City. 

The  Puget  Sound  Power  Company,  formerly  the 
Pierce  County  Improvement  Company,  which  is  now 
engaged   in  the  construction   of  a  maminoth   power 
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plant  at  Election,  Wash.,  has  bonded  its  properties 
to  the  Old  Colony  Trust  Company  of  Boston  for 
$4,000,000. 

'Pile  Rock  Creek  Power  Company  of  Baker  Ctiy, 
Ore.,  has  let  a  contract  for  a  big  power  plant  near 
Harner.  Two  500-horsepower  watcrvvheels  will  be 
put  in  under  a  goo-foot  head.  The  plant  is  26  miles 
from  Baker  City,  jnst  across  the  range  from  the 
Cracker  Creek  district.  It  will  supply  power  to  such 
mines  as  desire  it.  P. 


PERSONAL. 


Ex-Representative  Jaiiies  A.  Watson  has  resigned 
his  position  in  the  Boston  Wire  Department  and 
will  be  a  candidate  for  the  Democratic  mayoralty 
nomination. 

At  a  recent  meeting  of  stockholders  of  the  New 
Albany  (Ind.)  Street  Railroad  Company  Mr.  Sam- 
uel InsuU  of  Chicago  was  re-elected  president  of 
the    company. 

M.  J.  Kennedy,  formerly  superintendent  of  the 
Montreal  street  railway,  has  been  appointed  super- 
intendent of  the  Greenwood  division  of  the  Brook- 
ivn  Rapid  Transit  Company's  surface  line  at  Brook- 
lyn, N.  Y. 

E.  R.  Gilbert,  until  recently  general  manager  of  the 
Erie  Canal  and  Transportation  Company  at  Cincin- 
nati, has  gone  to  Boston,  where  he  becomes  head 
of  the  sales  department  for  street-railway  apparatus 
for  the  Westinghouse  Electric  and  Manufacturing 
Company. 

The  mayor  of  St.  Paul,  Minn.,  has  appointed 
O.  Clausen,  G.  S.  Edmonstone,  F.  D.  Varnam, 
D.  Narey  and  J.  McCauley  as  representatives  of  the 
city  at  the  meeting  of  the  International  Association 
of  Municipal  Electricians  at  Atlantic  City,  N.  J., 
on   September  2d,  ,!rd,  and  4th. 


ELECTRIC  LIGHTING. 

The  city  of  Danville,  Ky.,  will  install  an  electric- 
light  plant  at  a  cost  of  $30,000. 

The  electric-light  plant  at  Sonomo,  Cal.,  has  been 
destroyed  by  fire  at  a  losss  of  about  $4,000. 

A  new  power  house  will  be  erected  at  Wheeling, 
W.  Va.,  by  the  Wheeling  Electrical  Company. 

An  electric-lighting  system  will  be  installed  at 
Harcourt,   Iowa,   by   A.    Cox   of  Linnburg,   Iowa. 

T.  A.  Peinlow  has  received  a  franchise  to  estab- 
lish an  electric-lighting  system  at   Genesee,  Idaho. 

Vancouver,  B.  C,  is  to  have  a  new  electric-light 
plant.  A.  F.  Barber  has  applied  for  permission  to 
install   the    system. 

Additional    machinery    is    to    be    installed    in    the 
■  electric-light  plant   at   Brattleboro,   Vt.,  to  meet   the 
growing    demand    for    light. 

C.  B.  Moling  of  Cincinnati,  Ohio,  is  interested  in 
the  proposed  erection  of  an  electric-light  and  power 
plant   at   Corpus   Christi,   Texas. 

The  Consumer's  Light,  Heat  and  Power  Company 
has  issued  $250,000  of  bonds  for  the  enlargement  of 
its  plant  at  Newport   News,  Va. 

Work  has  been  commenced  on  the  erection  of  a 
building  and  plant  at  Brigham  City,  Utah,  for  the 
lighting  of  the  citv  by  electricity. 

The  Pocomoke  City  (Md.)  electric-light  plant  is 
to  be  enlarged  and  improved  by  R.  P.  Stevenson, 
who  recently  purchased  the  plant. 

C.  E.  Emrick  has  made  application  to  the  West 
Milton  (Ohio)  City  Council  for  a  franchise  to 
build    and    operate   an    electric-light    plant. 

An  electric  power  plant  is  to  be  constructed  on 
the  Toccoa  River,  Blue  Ridge,  Ga.,  by  the  Blue 
Ridge  Electric  Light  and  Power  Company. 

On  August  6th  the  city  of  Conyers,  Ga.,  will  vote 
on  a  proposition  to  issue  $25,000  of  bonds  for  the 
construction  of  an  electric-light  plant  and  water- 
works. 


ELECTRIC  RAIL'WAYS. 

Material  has  arrived  and  work  commenced  on  the 
electric  street  railway  at  Freeport,  111.  Superintend- 
ent Ellis  states  that  cars  will  be  running  by  Novem- 
ber   1st. 

Plans  have  been  made  for  the  construction  of  an 
electric  street  railway  at  Marengo,  111.  Eventually 
the  line  is  to  be  connected  with  the  Aurora,  Elgin 
and  Chicago  road. 

The  controlling  interest  in  the  Norwich  (Conn.) 
.Street  Railway  Company,  which  has  been  held  by 
Tucker,  Anthony  &  Co.  of  Boston,  has  been  pur- 
chased by  Stillman   F.   Kelley  of  Norwich. 

Earnings  for  the  first  six  months  of  this  fiscal 
year  of  the  Metropolitan  West  Side  Elevated  Rail- 
road Company,  Chicago,  promise  to  be  the  largest 
on  record  in  the  history  of  the  road.  This  is  due 
partly  to  the  good  traffic  and  also  to  large  economies. 
The  traffic  on  the  Am^ora  line  and  the  Suburban 
electric  line  is  unusually  heavy,  and  it  is  said  that 
the  Joliet  line  will  also  be  a  feeder  by  fall,  coming 


in  over  the  Suburban  line  to  the  Douglas  Park  ex- 
tensions. Last  fiscal  year  the  company  earned  $10,000 
over  three  per  cent,  after  paying  $45,000  extra  for 
coal,  besides   meeting  other  unusual  expenses. 

"Seeing  Seattle"  is  the  name  of  an  observation 
car  which  has  been  put  into  commission  on  the 
street-railway  line  at  Seattle,  Wash.,  by  the  Seattle 
Electric  Company.  The  car  is  so  constructed  as 
to  offer  a  good  view  of  the  city's  attractions  along 
the  line. 


illustrative  diagrams ;  also  instructions  to  users  as 
to  the  reading  of  wattmeter  dials.  The  book  con- 
tains besides  dimensional  and  connection  diagrams. 


PUBLICATIONS. 


The  Electro-Chemist  and  Metallurgist,  the  monthly 
organ  of  the  Faraday  Society  of  England,  has  re- 
sumed publication.  The  subjects  of  electrochemistry 
and  electrometallurgy,  for  the  promotion  of  which 
the  Faraday  Society  was  founded,  are  treated  in  the 
periodical. 

Some  new  sheets  containing  price  lists  of  various 
types  of  drum  controllers  built  by  the  Cutler-Ham- 
mer Manufacturing  Company  of  Milwaukee  have 
just  been  published.  The  price  lists  are  numbered 
67,  67y2,  68  and  68%,  and  supersede  all  earlier  issues 
of  similar  numbers. 

Circular  No.  1033  of  the  Westinghouse  Electric 
and  Manufacturing  Company  is  well  illustrated  and 
describes  direct-current,  engine-type  generators.  The 
construction  of  the  machines  is  shown,  with  illustra- 
tions of  the  parts.  Dimension  drawings  are  given 
and  also  views  of  various  installations. 

The  Edison  Light,  published  monthly  by  the  Edi- 
son Electric  Illuminating  Company  of  Boston,  is 
a  late  addition  to  the  list  of  central-station  house 
organs.  It  is  a  pleasing  publication  of  16  pages, 
six  by  nine  inches  in  size,  and  contains  among  other 
things,  the  statement  that  the  Boston  Edison  Com- 
pany will  spare  no  effort  to  make  next  year's  Bos- 
ton convention  of  the  National  Electric  Light  Asso- 
ciation  a    memorable   one. 

A  four-page  pamphlet  (Bulletin  No.  79)  has  been 
issued  by  the  Electric  Storage  Battery  Company, 
Philadelphia,  describing  an  installation  of  Chloride 
accumulators  made  for  the  Ferguson-McKinney  Dry 
Goods  Company  of  St.  Louis.  There  are  three  illus- 
trations showing,  respectively,  the  battery  room, 
switchboard  and  generating  apparatus.  The  power 
plant  of  the  building  is  described,  the  storage  bat- 
teries being  designed  to  overcome  the  heavy  fluctua- 
tions in  the  load. 

The  lecture  given  by  William  J.  Hammer  before 
a  joint  meeting  of  the  American  Institute  of  Elec- 
trical Engineers  and  the  American  Electrochemical 
Society  held  in  New  York,  April  17,  1903,  has  been 
published  in  book  form  by  the  D.  Van  Nostrand 
Company  of  New  York.  "Radium  and  Other  Radio: 
active  Substances ;  Polonium,  Actinium  and  Thor- 
ium, With  a  Consideration  of  Phosphorescent  and 
Fluorescent  Substances,  the  Properties  and  Applica- 
tions of  Selenium  and  the  Treatment  of  Disease 
by  the  Ultra-violet  Light"  is  the  full  title  of  the 
address,  which  has  attracted  much  attention.  The 
book  contains  80  pages  and  has  41  pictures. 

The  American  Electrochemical  Society  has  issued 
its  third  bound  volume  of  Transactions.  The  book 
contains  446  pages  (5%  by  nine  inches)  and  78  illus- 
trations, and  contains  the  proceedings  of  the  New 
York  general  meeting  of  last  April.  All  the  papers 
read  at  this  meeting,  29  in  number,  are  given  in  full 
and  also  the  discussions  following  the  papers.  In 
an  appendix  is  given  the  paper  delivered  before  the 
joint  meeting  of  the  American  Institute  of  Electrical 
Engineers  and  American  Electrochemical  Society  on 
April  17,  1903,  by  William  J.  Hammer  on  "Radium"' 
and  other  subjects.  The  book  is  published  by  tne 
society  from  the  secretary's  office,  929  Chestnut 
Street,  Philadelphia,  and  is  sent  free  to  members 
in  good  standing.  The  price  to  others  is  $3,  ex- 
cept to  libraries,  societies,  etc.,  which  are  charged  $2. 

The  Fort  Wayne  Electric  Works,  Fort  Wayne, 
Ind.,  have  issued  three  new  bulletins.  Nos.  1,045, 
1,046  and  1,047,  also  an  instruction  book  relating 
to  integrating  wattmeters,  and  a  small  pamphlet  re- 
lating to  fan  motors  for  telephone  booths.  Bulletin 
No.  1,045  describes  their  standard  alternating-cur- 
rent switchboard  panels  for  single-phase  circuits 
which  contain  the  necessary  instruments,  switches, 
etc.,  ready  mounted.  The  various  instruments  and 
switches  are  described  and  illustrated  in  detail  in 
the  bulletin,  together  with  diagrams  of  the  circuits 
in  different  types  of  panels.  No.  1,046  is  confined 
to  Wood  direct-current  series  arc  generators  and 
arc  lamps.  It  is  well  illustrated  and  contains  views 
and  descriptions  of  the  general  construction  of  the 
machines  and  also  an  illustration  of  Wood  gen- 
erators, direct-connected  to  induction  motors. 
Form  "C"  arc  lamps  are  shown  by  several  illus- 
trations, with  descriptive  matter  concerning  them 
interspersed.  Bulletin  1,047  gives  a  tabulated  list 
of  the  Wood  direct-current  series  arc  generators 
used  in  the  United  States.  ,  Each  state  is  taken  up 
separately  and  under  it  the  towns  or  cities  where 
the  installations  are  located,  showing  the  number 
of  machines,  size,  number,  amperes  and  lamp  ca- 
pacity in  each  case.  In  the  instruction  book  is  first 
given  a  general  description  of  the  company's  type- 
K  wattmeter;  then  follow  general  directions  for 
installing,  speed  adjustment,  change  of  frequency 
and  repairs.     Methods  of  testing  are  described,  with 


SOCIETIES  AND  SCHOOLS. 

At  an  open  meeting  of  the  Robert  Fulton  As- 
sociation of  Stationary  Engineers  at  309  Masonic 
Temple.  Chicago,  on  August  ist  at  8:30  p.  m..  G.  W. 
Hill  will  give  an  illustrated  lecture  on  "The  Storage 
Battery  in  Commercial  Use."  Those  interested  are 
invited  to  attend. 

Secretary  Frank  E.  Scovill  of  the  Southwestern 
Gas,  Electric  and  Street  Railway  Association  states 
that  there  is  a  probability  of  a  meeting  of  the  as- 
sociation in  September  at  Waco,  Texas,  to  take  the 
place  of  the  meeting  which  was  to  have  been  held 
at  Dallas  last  April  but  which  was  postponed. 
Later  announcements   will   be  made. 

A  special  committee  of  the  American  Electro- 
chemical Society  has  been  appointed  to  take  charge 
of  an  exhibit  of  the  society  in  the  Electricity  Build- 
ing at  the  Louisiana  Purchase  Exposition.  The  com- 
mittee solicits  the  hearty  co-operation  of  everyone 
interested,  as  it  is  anxious  to  secure  all  the  informa- 
tion possible  regarding  the  whereabouts  of  historical 
and  experimental  apparatus  which  can  be  exhibited, 
either  in  the  original  form  or  by  reproduction  or 
photograph,  in  the  name  of  the  society  collectiviily. 
and  in  the  name  of  the  individual  exhibitors  specific- 
ally. Any  suggestions  tending  to  give  the  committee 
special  information  regarding  the  whereabouts  of 
desirable  material  should  be  addressed  to  the  sec- 
retary, C.  J.  Reed,  929  Chestnut  Street,  Philadelphia, 
Pa. 


MISCELLANEOUS. 

The  construction  of  a  naval  engineering  laboratory 
costing,  with  equipment,  $400,000,  has  been  author- 
ized by  Congress.  The  object  of  the  laboratory  is 
to  maintain  the  standard  of  naval  engineering  and 
architecture  in  this  country  on  a  level  of  that  in 
other  countries,  as,  for  instance,  Germany,  where 
several  such  institutions  are  provided. 

The  Department  of  State  has  received  from  the 
Austro-Hungarian  embassy  at  Washington,  copies  of 
specifications  and  plans,  in  German  (which  may  be 
seen  at  that  department),  for  a  ship-lifting  device 
on  the  Danube-March-Oder  Ship  Canal,  for  which 
competitive  prizes  of  $20,300,  $15,225  and  $10,150 
have  been  offered  by  the  Austrian  minister  of  com- 
merce. 


TRADE  NEWS. 


Sealed  bids  will  be  received  by  the  city  of  Monroe, 
La.,  for  a  direct-connected  engine  and  arc-light 
transformer.  For  specifications  and  information  ad- 
dress  C.  A,   Downey. 

Sealed  proposals  are  invited  until  August  6th  for 
installing  an  electric  plant  at  Fort  Rosecrans,  Cal. 
Information  will  be  furnished  intending  bidders  upon 
application  to  Major  J.  H.  Wiilard,  United  States 
Engineer's   Office,   Los   Angeles,   Cal. 

The  postoffice  address  of  the  Varley  Duplex  Mag- 
net Company  has  been  changed  to  Providence. 
R.  I.  Correspondents  are  requested  to  remember 
this,  as  the  company  has  had  much  trouble  by  mail 
miscarrying  when  properly  addressed,  heretofore, 
to  Phillipsdale,  R.  I.  Therefore  the  change  was 
thought    advisable. 

E.  C.  Morrison  of  Florence,  S.  C,  has  secured 
the  contract  for  the  electric-light  and  bell  work  in 
the  new  $20,000  residence  to  be  erected  for  A.  G. 
Macheson,   Bennettsville,   S.   C. 

The  St.  Louis  Auto-Electric  Company  has  been 
chartered  and  will  conduct  an  automatic  electric 
advertising  business.  The  company  is  capitalized 
at  $4,000  and  consists  of  S.  H.  Wheelhouse,  E.  P. 
Ritter,   R.   F.   Goodnow  and   others. 

The  Granite  City-Venice  Electric  Company  of 
Granite  City.  III.,  has  been  incorporated  by  R.  C. 
Dawes,  H.  C.  Wood  and  Edward  Clifford.  The 
company  is  capitalized  at  $500,000,  and  its  object  is 
the  carrying  on  of  a  general  electric  business. 

The  Electric  Brick  and  Fuel  Company  of  Aledo, 
111.,  has  been  incorporated  with  capital  of  $100,000. 
The  incorporators  are  B.  F.  Townsley,  Charles  W. 
Smith  and  John  Kearns,  and  they  propose  to  man- 
ufacture   electric   light,   gas,   brick,   tile,   coal,    etc. 

The  Electric  Machinery  Company  of  Minneapolis, 
Minn.,  has  recently  installed  a  300-kilowatt,  direct- 
current  generator  for  William  Donaldson  &  Co.'s 
Glass  Block  of  the  same  city.  Complete,  the  gen- 
erator weighs  70,000  pounds.  It  is  a  no-volt  ma- 
chine, and  attracted  much  attention  during  its  in- 
stallation,   owing  to   its    size. 

Sealed  proposals  will  be  received  until  August  nth 
for  the  installation  of  an  electric  passenger  elevator 
in  the  Lhiited  States  postoffice  and  courthouse  at 
Hartford,  Conn.,  in  accordance  with  the  drawing 
and  specification,  copies  of  which  may  be  obtained 
at  the  office  of  James  Knox  Taylor,  supervising 
architect.   Treasury  Department,  Washington,   D.   C. 

The  Fay  &  Morrison  Lumber  Company,  whole- 
sale dealer  of  white-cedar  poles,  posts,  etc.,  Minne- 
apolis, Minn.,  is  one  of  the  latest  concerns  to  branch 
out   in   the  pole  business.     This   company  has   io,ooQ 
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20-foot  poles  and  5.000  25-foot  poles  which  it  is 
desirous  of  marketing  west  of  the  Mississippi  River, 
if  possible,  and  on  which  special  prices  are  obtaina- 
ble. In  addition  to  these  sizes  the  company  lias  a 
few  other  lengths  of  telephone  poles. 

The  American  Cundnit  Company,  manufacturer  of 
hituminized  fiber  conduit  for  underground  electrical 
work,  announces  that  it  has  secured  the  services  of 
F.  C.  Mott,  who  will  be  in  charge  of  the  company's 
New  York  office,  which  was  recently  opened.  Mr. 
Jlott  was  for  some  time  associated  with  G.  iM.  Gest, 
the  conduit  contractor,  and  has  had  wide  experience 
in  the  conduit  business.  The  American  Conduit 
Company's  business  has  attained  large  proportions, 
and  in  addition  to  the  New  York  office  the  company 
has  offices  in  Philadelphia,  Chicago  and  Los  Angeles. 

The  S.  Morgan  Smith  Company,  York,  Pa.,  is  to 
furnish  the  Hudson  River  \\'ater  Power  Company 
with  five  pairs  of  McCormick  turbines,  aggregating 
24,000  horsepower,  under  72-feet  head.  These  will 
be  used  in  the  new  power  plant  now  building  at 
Spiers  Falls,  on  the  Hudson  River.  The  same  com- 
pany lately  furnished  the  Hudson  River  Power 
Transmission  Company,  Mechanicsville,  N.  Y.,  with 
seven  lines  of  turbines,  each  line  consisting  of  four 
51-inch  McCormick  turbines,  under  17  feet  head, 
direct-connected  to  a  generator,  each  pair  developing 
1,250  horsepower. 

The  C.  H.  Worcester  Company,  one  of  the  largest 
producers  of  cedar  poles  in  the  country,  recently 
moved  its  head  offices  from  Marinette,  Wis.,  to 
Chicago.  The  company  has  large  and  commodious 
quarters  on  the  twelfth  floor  of  the  new  Tribune 
Building,  which  gives  it  excellent  facilities  for  get- 
ting in  touch  with  buyers  of  cedar  poles.  The  Chi- 
cago office  is  in  charge  of  Secretary  and  Treasurer 
W.  P.  Bowring,  in  the  absence  of  President  Wor- 
cester. The  company  will  continue  its  Marinette 
office.  The  Worcester  company  has  over  a  dozen 
yards  on  the  Wisconsin  and  Michigan  railroad  and 
on  the  Chicago,  Milwaukee  and   St.   Paul. 

The  copper  market,  as  indicated  by  Copper  Gos- 
sip, has  taken  a  sharp  downward  turn,  as  compared 
with  a  month  ago,  business  being  dull  and  orders 
not  being  large  enough  to  counteract  the  downward 


tendency.  The. price  schedule  since  June  .has  been 
i4l-.>  to  13%  and  13%  cents  a  pound.  There  seems 
to  be  an  impression  among  buyers  that  production 
is  increasing  too  fast  for  the  present  rate  of  con- 
sumption, the  mines  having  turned  out  a  plentiful 
supply,  with  the  exception  of  the  Anaconda,  Washoe 
and  Parrot  mines,  wdiich  have  been  closed  down 
for  repairs.  The  foreign  copper  market  has  fol- 
lowed to  a  large  extent  the  developments  in  this 
country. 

The  many  friends  of  Millard  Hopkins,  formerly 
vice-president  of  A.  P.  Hopkins  &  Co.,  producers 
of  cedar  poles,  Escanaba,  Mich.,  will  be  interested 
to  learn  that  he  has  severed  his  connection  with 
the  Hopkins  company  to  engage  in  business  on  his 
ow-n  account.  Mr.  Hopkins  has  formed  the  Chicago 
Tie,  Pole  and  Post  Company,  for  handling  railway 
ties,  telephone  and  telegraph  poles  and  posts.  The 
organization  includes,  in  addition  to  Mr.  Hopkins, 
men  of  long  experience  in  these  lines,  and  the  com- 
pany is  said  to  have  ample  capital  to  conduct  a 
successful  business.  Since  July  ist  the  company 
has  come  into  control  of  large  stocks  of  poles  and 
posts,  wnich  has  enabled  it  to  fill  orders  promptly, 
Mr.  Hopkins  is  manager  of  the  company  and  has 
charge  of  the  sales.  He  is  at  present  making  his 
headquarters  at  the  Auditorium  Anne.x,  Chicago, 
until   general   offices   can   be   established. 

The  Stanley  Instrument  Company,  Great  Barring- 
ton,  Mass.,  through  its  Pacific  Coast  agent,  John 
Martin  &  Co.,  San  Francisco,  Cal.,  recently  shipped 
a  carload  of  wattmeters,  some  1,400  in  number,  to 
the  Edison  Electric  Company,  Los  Angeles,  Cal. 
The  shipment  was  intended  for  the  equipment  for 
measurement  of  current  used  in  the  com- 
paratively small  installations  of  general  house 
lighting  and  aggregated  a  total  capacity  of  upwards 
of  3,000  horsepower.  While  the  instruments  are 
small,  the  total  weight  of  the  shipment  is  nearly 
40,000  pounds.  The  wattmeters  of  the  Stanley  In- 
strument Company,  besides  being  shipped  to  all 
parts  of  the  United  States,  have  been  sent  for  years 
to  South  America,  Mexico,  Porto  Rico,  etc.,  and 
since  an  office  was  established  at  Paris,  a  strong  de- 
mand   for   these    instruments    has    arisen    in    France, 


Italy,     Switzerland,     Germany,     Austria,     Hungary, 
England  and  the  British  possessions. 

The  Navy  Department  is  inviting  sealed  proposals 
until  August  25th  for  furnishing  various  navy  yards 
with  electrically  operated  machines,  as  follows ; 
Two  2Vi-horsepower,  220-volt,  direct-current  buffing 
motors,  and  one  one-half-horsepower  machine  of  ' 
same  type  for  Norfolk  (Va.)  navy  yard;  one  elec- 
tric motor  tool  grinder  for  Boston  navy  yard  ;  one 
lathe  engine,  direct  electric-driven,  complete  with 
motor  for  League  Island  (Pa.)  navy  yard;  one  20- 
horsepower  electric  motor  for  Washington  navy 
yard ;  two  motor-driven  polishing  and  buffing  lathes 
for  Portsmouth  (N.  H.)  navy  yard.  Specifications 
and  blank  forms  of  proposal  will  be  furnished  in- 
tending bidders  upon  application  to  the  Bureau  of 
Supplies  and  Accounts,  Navy  Department,  Wash- 
ington, D.  C. 


BUSINESS. 

The  Towers  Pin  and  Bracket  Company,  EUijay, 
Ga.,  is  manufacturing  a  high-grade  locust  pin,  pay- 
ing special  attention  to  exactness  of  size.  iTiis 
company  asserts  that  oak  pins  will  begin  to  break 
off  at  the  shoulder  in  three  or  four  years,  which' 
undesirable  feature,  it  says,  is  not  possessed  by  locust, 
pins. 

The  Electric  Appliance  Company,  Chicago,  selling 
agent  for  Packard  lamps  and  transformers,' has  just 
received  from  the  printers  a  complete  catalogue  of 
the  new  Zenith  lamps.  These  lamps,  which  are  de- 
signed to  fill  an  intermediate  place  between  the  arc 
and  incandescent,  are  meeting  with  much  success. 
The  catalogue  will  be  mailed  upon  application. 

The  Pierson  Electric  Company  has  recently  moved 
from  57  Dearborn  Street  to  83  and  85  Lake  Street, 
Chicago,  where  it  is  prepared  to  take  care  of  its 
rapidly  increasing  repair  business.  This  concern  is 
run  by  two  brothers  who  are  old-time  electricians, 
having  learned  their  trade  at  one  of  the  largest 
electrical  concerns  in  Chicago.  Their  aim  is  prompt- 
ness and  first-class  workmanship.  They  report  that 
they  have  on  hand  a  number  of  second-hand  dyna- 
mos and  motors,  fully  guaranteed,  which  they  will 
dispose   of   at   moderate   prices. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


733,948.  Magneto-electric  Machine.  Daniel  Draw- 
baugh,  Eberlys  Mill,  Pa.  Application  filed  March 
4,    1902.     Renewed  January   12,    1903. 

A  base  having  two  supporting  plates  mounted  upon  it 
carries  an  armature  revolubly  mounted  between  the 
plates.    A  field  magnet  surrounds  the  plates. 

733,949-  Batter^'.  Daniel  Drawbaugh,  Eberlys  Mill, 
Pa.     Application  filed  April  12,  1902. 

An  ooter  surrounding  electrode  contains  an  excitant 
composition  of  an  alkali.  A  centrally  opposed  electrode 
is  sanonnded  by  a  composition  of  carbon  and  plumbago. 

733'95i-  Current  Regulator.  James  P.  Erie,  New 
York,  X.  Y.,  assignor  to  the  Erie  Exploration 
Company,  New  York,  N.  Y.  Application  filed 
December  9,  1901. 

Circuit-breakers  are  placed  in  a  circuit  in  combination 
with  a  series  of  contacts.  Means  for  breaking  the  circuit 
at  the  circuit  breakers  simultaneously  with  the  interrup- 
tion of  the  circuit  at  the  contacts  are  supplied,  which  dis- 
tribute the  sparking  over  a  number  of  points  and  reduce 
the  sparking  at  the  contacts. 

733,952.  Brush  Support.  James  P.  Erie,  New  York, 
N.  Y.,  assignor  to  the  Erie  Exploration  Company, 
New  York.  N.  Y.  Application  filed  December 
9,   1901.     Renewed  December  26,  1902. 

Ad  insulating  support  is  carried  on  a  vertical  standard 
and  carries  a  clamp  for  holding  the  brush. 

733*970.  Transmitter  Arm.  William  Kaisling,  Chi- 
cago, 111.,  assignor  to  the  Stromberg-Carlson 
Telephone  Manufacturing  Company,  Rochester, 
N.  Y.    Application  filed  April  6,  1903. 

A  mount  for  a  transmitter  is  described.  It  has  a  spher- 
ical end  portioQ  fitting  in  a  suitable  opening  in  a  base 
plate. 

733,971.  Liquid  Rheostat  Operated  By  Compressed 
Air.  Koloman  de  Kando,  Budapest,  Austria- 
Hungary.     Application  filed   May  25,    1901. 

A  liquid  rheostat  is  operated  by  compressed  air  ad- 
mitted through  a  conduit.  A  throttle  valve  in  the  conduit, 
an  armature  to  actuate  the  valve  and  electrical  means  in 
the  circuit  to  actuate  the  armature  are  other  features. 
(See  cuL) 

734»032.  Electric  Metronome.  Ernest  K.  Adams, 
New  York,  N.  Y.    Application  filed  July  30,  1902. 

An  insatated  disk  is  operated  by  a  small  electric  motor. 
The  disk  carries  contacts  wbtcb  at  predetermined  inter- 
vals give  the  required  movement  to  the  metronome. 

734,046.  Return-current  Circuit-breaker.  Cummrngs 
C.  Chesney,  Pittsfield,  Mass.  Application  filed 
July   18,   1902. 

Two  distribution  circuits  inclode  iodnction  coils  in 
series  which  operate  a  relay.  A  circuit-controlling  mech- 
anism operated  by  the  relay  interrupts  one  of  the  circuits 
when  its  current  becomes  reversed.     (See  cut  on  next  page.) 

734,048.  Wireless  Signaling  System.  Cornelius  D. 
Ehret,  Ardmore,  Pa.,  assignor  to  the  Consoli- 
dated Wireless  Telegraph  and  Telephone  Com- 
pany, Philadelphia,  Pa.  Application  filed  De- 
cember 2,  1902. 

A  receiving  conductor  is  associated  with  several  circuits, 
the  circuits  becoming  more  sharply  selective  as  their  asso- 
ciation with  the  receiving  conductor  becomes  more  re- 
mote. The  signal-producing  means  are  controlled  by  the 
most  sharply  selective  circuit. 


Issued  (ITyiited  States  Patent  Office)  July  21 ,  igo^. 

7ZAS>~i^-  Thermostatic  Alarm.  Jules  E.  Fortin, 
Montreal,  Canada,  assignor  to  Exare  Gervais, 
Montreal,  Canada.  Application  filed  November 
20,    1902. 

A  thermostat  comprises  an  elongated  vessel  balanced  at 
an  intermediate  point.  A  liquid  weight  is  normally  con- 
fined in  one  end  of  the  vessel  and  a  fusible  plug  confining 
the  liquid  is  adapted  to  be  melted  by  a  predetermined 
degree  of  heat.  The  liquid  then  runs  to  the  opposite  end 
of  the  vessel  turning  it  about  its  axis,  closing  thereby  an 
electric  circuit. 

734.090.  Guard  for  Flexible  Conductors.  George  R. 
Pimlott.  Chicago,  111.,  assignor  of  one  half  to 
William  G.  Rice.  Houghton,  Mich.  Application 
filed  June  2-^,  1902. 

A  flared  guard  forms  the  upper  part  of  the  socket  and 
prevents  the  conductor  from  being  too  sharply  bent. 


NO.  733,971. — LIQUID    RHEOSTAT. 

734,098.  Electric  Switch.  John  J.  Ruddick,  Newton, 
Mass.,  assignor  to  the  United  States  Electric 
Signal  Company,  West  Newton,  Mass.  Appli- 
cation filed   October   15,   1900. 

A  yielding  device  is  placed  between  the  operating  mem- 
ber and  the  contact  member  which  allows  the  operating 
member  to  keep  on  moving  after  the  contact  has  been 
made, 

734,099-  Telephone  Switchboard.  Charles  E.  Scrib- 
ner,  Chicago,  111.,  assignor  to  the  Western  Elec- 
tric Company,  Chicago,  111.  Application  filed 
September  25,  1896. 

In  the  line  is  an  electromagnetically-controlled  signal 
with  a  normally  open  shunt  about  the  magnet.  Switch 
contacts  closed  in  ihe  excitement  of  the  magnet  complete 
a  low-resistance  sliunt.  A  source  of  current  is  interposed 
in  some  portion  of  the  local  circuit  formed  by  the  shunt 
and  the  portion  of  the  line-circuit  including  the  magnet. 

734.127.  Electrical  Coin-indicating  Device.  Romeo 
E.  Hazlett,  Philadelphia,  Pa.,  assignor  to  Charles 
E,  Wilson,  Philadelphia,  Pa.  Application  filed 
January   15,    1902, 

upon  inserting  a  coin  of  the  proper  size  in  one  of  the 
slots  electrical  contact  is  made  and  the  shaft  may  be 
turned,  the  coin  being  automatically  released  and  the 
pocket  brought  back  to  the  proper  position  for  another 
insertion. 

734,138.  Electric  Igniter  for  Explo-Sivc  Engines. 
Andrew  L,  Riker,  New  York,  N.  Y.,  assignor 
to   the   Electric   Vehicle   Company,   Jersey   City, 


N.    J.,    and    Hartford,    Conn.     Application    filed 
January  8,   1900. 

An  interrupter  carrying    a  fixed  terminal  and   a   freely  ' 
vibrating  spring  arm  wiih  a  movable  terminal  produce   the 
spark. 

734.176.  Electrical  Coin-indicating.  Device.  Romeo 
B.  Hazlett,  Philadelphia,  Pa.,  assignor  to  Charles 

E.    Wilson.    Philadelphia,    Pa.     Application    filed 
January  30,   1902. 

Details  are  described  of  an  indicating  device  operated 
by  coins  which  close  electrical  circuits. 

734.178.  Motor  Control.  John  D.  Ihlder,  Yonkers, 
N.  Y.,  assignor  to  the  Otis  Elevator  Company, 
East  Orange,  N.  J.  Application  filed  September 
9,  1902. 

Hand-operated  means  control  the  series  field,  and  inde- 
pendent means  automatically  de-energizes  the  field  when 
the  motor  has  reached  substantially  full  speed. 

734.187.  Crane.  Joseph  Matthews,  Liverpool,  Eng- 
land.    Application  filed  November  10,   1902. 

An  electrical  jib  crane  is  described  in  which  there  are 
three  motors,  one  for  operating  the  carriage,  one  for 
the  swinging  device,  and  one  for  the  hoisting  mechanism. 

734.197.     Induction  Coil.     Charles  F.  Splitdorf,  New' 
York,  N.   Y.     Application  filed  May   19,   1903. 

In  an  induction  coil,  a  two-part  insulating  casing  for  the 
secondary  winding    comprises  opposite   cylindrical  inclos- 
ing-members  having  apertures   at  their  opposite   ends  to  . 
receive  the  primary  winding. 

734,206.  Sound-reproducing  Machine.  Julius  Well- 
ner,  Philadelphia,  Pa.  Application  filed  Novem- 
ber 29,   1902. 

A  solenoid  is  provided  tor  returning  the  sound  box  of 
the  machine  to  its  original  position. 

734.2^7-  Guarding  Apparatus  for  Vehicles  or  Mov- 
able Structures.  Isaac  Frank  and  Joseph  Hutch- 
inson. New  York,  N.  Y. ;  said  Hutchinson  as- 
signor to  said  Frank.  Application  filed  January 
24,   1903. 

An  electric  bell  upon  the  vehicle  is  so  connected  that 
upon  moving  the  vehicle  a  circuit  will  be  closed  and  the 
alarm  sounded.  ' 

734.291.     Electric-battery    Switch.     Joseph    Appleton. 
Philadelphia,  Pa.,  assignor  to  the  Electric  Stor-,, 
age   Battery  Company,  Philadelphia,  Pa.     Appli- 
cation filed  July  6,  1900. 

An  end-cell  stvitch  is  provided  with  a  motor  for  driving  • 
it.  having  a  hand-starting  switch.  There  being  no  re-* 
versals  of  power  supply  the  end-cell  switch  is  prevented 
from  oscillating  between  two  of  its  adjacent  contacts  and 
a  battery  voltage  free  from  fluctuations  as  such  oscillation 
would  produce,  and  of  any  desired  value,  may  be  ob- 
tained.    (See  cut  on  next  page.) 

734,294.  Speed  Indicator  for  Electric  Motors.  Ernst 
J.  Berg,  Schenectady,  N.  Y.,  assignor  to  the 
General  Electric  Company,  Schenectady,  N.  Y. 
Application   filed   August  24,    1898. 

Combined  with  a  rotary-field  induction  motor  are  con- 
ductors connected  in  polyphase  relation  to  the  induced 
member  of  the  motor  and  leading  to  one  of  two  relatively 
rotating  members  of  a  frequency-measuring  device.  Means 
for  developing  in  the  other  member  of  the  device  a  ro- 
tary field  of  the  same  frequency  as  that  of  the  current  sup- 
plied to  the  induction  motor,  and  means  for  measuring 
the  speed  of  the  rotating  member  of  the  frequency  meas- 
uring device  are  supplied. 


go 


for    Railroad    Cars. 
'   lersdorf,    Germany. 


734,298.     Electric    Illumination     iu 
Max    Biittner,    Deutsch   Wilm^. 
Application    filed   April    25,    190: 

Metallic  resistances  in  series  with  the  lamps  are  so  pro- 
portioned, and  maintained  at  such  a  temperature  that  any 
increase  in  the  current  flowing  to  the  lamp  causes  a  corre- 
spondinp  increase  in  the  resisiiug  power  of  the  metal  re- 
sistances, and  the  candle-power  of  the  lamps  will  not  be 
visibly  influenced. 

734.305-  Process  of  Preserving  Beer.  Francisque 
Crotte,  New  York,  N.  Y.  Application  filed  Jan- 
uary   19.    1900.     Renewed  November  26,    1902. 

Beer  is  preserved  by  placing  certain  substances  in  it 
and  then  passing  an  electric  current  through  the  beer. 


NO.    734,046. — CIRCUIT-BREAKER, 

734)310-  Coil  for  Dynamo-electric  Machines.  Her- 
mann F.  T.  Erben,  Schenectady,  N.  Y.,  assignor 
to  the  General  Electric  Company,  Schenectady, 
N.  Y.     Application  filed  April  19,  1902. 

The  method  of  making  a  coil  for  a  dynamo-electric 
machine  consists  in  assembling  side  by  side  several  sep- 
arate layers  of  a  flat  conductor,  and  connecting  their  adja- 
cent ends  to  a  suitable  terminal. 

734,312.  Apparatus  for  the  Electrolytic  Decomposi- 
tion of  Alkali  Chlorides.  Charles  Fournier, 
Geneva,  Switzerland.  Application  filed  June  25, 
1902. 

Alkaline  chlorides  are  electrolyzed  by  an  apparatus  con- 
sisting of  an  anode  compartment  and  a  cathode  compart- 
ment comprising  separate  cells  superimposed  one  above 
another.  The  upper  portion  of  each  cell  is  connected  with 
the  lower  portion  of  the  nest  lower  cell  by  a  pipe,  and  an 
intermediate  compartment,  the  anode  and  cathode  com- 
partments being  separated  from  the  intermediate  com- 
partment by  porous  walls. 

734,341.  Electric  Signal.  Henry  L.  Lee,  Timpas, 
Colo.     Application  filed  August  5,   1902. 

The  principal  features  are  a  signal  device  in  the  station, 
an  electric  circuit,  a  circuit-closer  comprising  a  frame 
with  adjusting  devices  for  holding  the  frame  between  the 
base  flange  of  the  rail  and  the  rail-head.  Contact  plates 
■  are  arranged  in  the  electric  circuit,  and  a  swinging  lever 
having  a  contact  plate  for  engaging  with  the  tirst-named 
contact  plates  completes  the  apparatus. 


NO.  734,455- — SPEED  indicator  for  motors. 

734j353-  Electric  Cleaning  Knife.  Frank  Nettleton 
and  Edward  R.  Dempsey,  Philadelphia,  Pa.  Ap-: 
plication   filed   February  24,    1903. 

The  inventor  proposes  an  electrical  hand  manipulated 
device  for  removing  the  pelt  from  the  skins  and  hides, 
comprising  a  frame  with  a  platinum  blade,  mica  plates 
held  by  the  blade,  and  electrical  connections  passed 
through  the  frame  and  connected  wiih  the  blade  in  such  a 
way  as  to  heat  the  blade. 

734,366.  Electric  Cloclc  Henry  Rempe,  Danville, 
Pa.     Application  filed  July  2,   1902. 


Details    are    described   of  a  clock, 
which  is  worked  by  electromagnets. 


the   mechanism   of 


734.369.  Means  for  Transmission  of  Motion  of  Ro- 
tating Parts.  Carl  F.  Rodde,  Berlin,  Germany, 
assignor  to  the  Siemens  &  Halske  Electric  Com- 
pany of  America,  Chicago,  111.  Application  filed 
November   24,    1899. 

A  rotary  member  has  several  circuits  with  means  for 
impressing  upon  one  of  the  circuits,  depending  upon  the 
position  of  the  rotary  member,  opposite  currents   of  dif- 
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ferent  potentials.  Means  for  suppressing  the  low-ten- 
sion current  impulses,  and  meclianism  for  translating  the 
resulting  unidirectional  current  into  rotary  motion  propor- 
tional to  the  movement  of  the  rotary  member  are  supplied. 

734.386.  Telephone  Exchange.  William  W.  Wood- 
ruff, Winchester,  Ky.  Application  filed  Septem- 
ber   3,    1902. 

In  combination  are  a  telephone-exchange  switchboard, 
a  switchboard  induction  coil,  an  auxiliary  induction  coil, 
the  primary  of  which  is  in  series  with  the  primary  of  the 
switchboard  induction  coil  and  the  operator's  transmitter. 
A  normally  open  circuit  includes  the  secondary  of  the 
auxiliary  induction  coil  and  is  connected  in  paraUel  with 
the  telephone  circuit.  Means  are  provided  for  closing  at 
will  the  circuit  to  place  the  telephone  in  circuit  with  the 
secondary  of  the  auxiliary  induction  coil. 

734,387-  Electric  Hammer.  Albert  J.  Woodworth, 
Sparrows  Point,  Md.  Application  filed  Novem- 
ber 6,  1902. 

An  electric  hammer  is  operated  by  cores  moving  in 
solenoids  and  attached  to  the  hammer  so  as  to  give  it  a 
reciprocating  motion. 

734,389.  Secondary  Electric  Clock.  Theodore  H. 
Wurmb  and  Robert  Baumann,  St.  Louis,  Mo. 
Application   filed   May  li,   1903. 

The  clock  is  operated  electromagnetically  through  a 
train  of  gears  and  ratchets  connecting  the  armatures  cf 
the  magnets  to  the  driving  shaft. 

734,402.  Rotary  Extension-bell  Switch.  George  E. 
Cork,  Packerton,  Ind.  Application  filed  Sep- 
tember 6,  1902. 

A  rotary  extension-bell  switch  comprises  a  base  having 
lower  and  side-contacting  elements.  A  rotary  disk  is  pro- 
vided with  lower  contact  devices  and  groups  of  edge-con- 
tact devices  disposed  at  diametrically  opposite  points 
and  differing  in  number  in  the  respective  groups.  Elec- 
trical connections  are  supplied  for  the  elements  and 
contact  devices. 

734,407.  Circuit  Terminal  for  Fuses.  Louis  W. 
Downes,    Providence,   R.    L.   assignor  to   the    D. 


August  I,   1903 

734,453-  Telegraph  Sounder.  John  C.  Barclay,  New 
York,  N.  Y.     Application  filed  March  24,  1903. 

A  magnet  and  an  armature  are  combined.  A  resonance 
box  surrounds  that  end  of  the  magnet  nearest  the  arma- 
ture. The  opposite  end  of  the  magnet  projects  from  the 
box,  and  an  anvil  is  carried  by  the  resonance  box.  Means 
located  outside  of  the  box  move  the  magnet  toward  and 
from  its  armature. 

734.455-  speed  Indicator  for  Electric  Motors.  Ernst 
J.  Berg,  Schenectady,  N.  Y.,  assignor  to  the  Gen- 
eral Electric  Company,  Schenectady,  N.  Y. 
Original  application  filed  August  24,  1898.  Di- 
vided and  this  application  filed  March  27,    1902. 

The  slip  in  the  motor  is  measured  by  developing  in  the 
induced  member  of  the  motor  current  of  a  frequency  pro- 
portional to  the  slip,  supplying  the  current  to  a  device 
having  a  speed  of  rotation  proportional  to  the  frequency 
of  the  current,  and  measuring  the  speed  of  the  device. 
(See  cut.) 

734,456.  Automatic  Bridge  for  Electrical  Loop  Lines. 
George  E.  Brett,  Philadelphia,  Pa.  Application 
filed  October  23,  1902. 

Conducting  plugs  are  contained  in  an  insulating  case. 
The  inner  ends  of  the  plugs  are  separated  by  a  space 
which  is  partially  filled  by  a  plug  of  fusible  conducting 
material. 

734,461.  Electrical  Coin-indicating  Device.  Romeo 
B.  Hazlett,  Philadelphia,  Pa.,  assignor  to  Charles 
E.  Wilson,  Philadelphia,  Pa.  Application  filed 
January  25,  1902. 

Details  are  described  of  a  coin-operated  machine. 

734,476.  Art  of  Transmitting  Intelligence.  Harry 
Shoemaker,  Philadelphia,  Pa.,  assignor  of  one- 
half  to  Marie  V.  Gehring,  Philadelphia,  Pa. 
Original  application  filed  January  8,  1903.  Di- 
vided and  this  application  filed  April  24,  1903. 
Waves  of  energy  set  up  in  the  ether  are  used  to  change 


NO.   734,291. — END-CELL    SWITCH. 

&    W.    Fuse    Company,    Providence,    R.    I.     Ap- 
plication  filed    March   21,    1903. 

Essential  features  are  a  conductor  plate  or  bar,  a  clip 
comprising  two  arms  between  which  one  end  of  a  fuse  is 
adapted  10  engage,  an  inwardly  prcijecting  lug  on  one 
arm  of  the  clip  anda  projecting  lug  struck  out  of  the  metal 
of  the  plate  or  bar.  The  lugs  prevent  longitudinal  or 
endwise  movement  of  the  fuse  in  the  terminal. 

734,419.  Insulated  Joint.  John  D.  Keiley,  New 
York,  N.  Y.,  assignor  to  the  Weber  Railway  Joint 
Manufacturing  Company,  New  York,  N.  Y. 
Application  filed  April  25,  1903. 

A  thin  layer  of  material  of  relatively  high  insulation  and 
a  thicker  layer  of  tougher  material  of  relatively  lower  in- 
sulation, are  arranged  between  at  least  one  of  the  rails 
and  the   support  of  the  rail. 

734,424.  Commutating  and  Current-shaping  Device. 
Frederick  H.  Loring,  Chester,  England.  Appli- 
cation  filed   March   4,    1903. 

A  body  of  conducting  fluid  is  provided  with  electrodes. 
An  insulating  body  periodically  varies  the  area  of  elec- 
trode surface  exposed  to  the  fluid,  and  commutating 
devices  interrupt  or  reverse  the  current  from  the  elec- 
trodes at  the  instant  of  its  minimum  value. 

734.438-  Voltage  Regulator.  Charles  E.  Skinner, 
Wilkinsburg,  Pa.,  assignor  to  the  Westinghouse 
Electric  and  Manufacturing  Company,  Pittsburg, 
Pa.     Application    filed    November    13,    1902. 

Leads  extend  from  different  points  of  the  windings  of  a 
main  trausformer.  A  set  of  contact  terminals  to  which  the 
leads  are  connected,  and  a  pair  of  contact  terminals  ar- 
ranged to  make  successive  contact  with  the  terminals  of 
the  first  set  are  nrovided.  An  auxiliary  transformer  hav- 
ing a  winding  adapted  to  the  same  voltage  as  one  division 
of  the  main  transformer  winding  is  provided  with  leads 
extending  from  different  points  of  its  winding,  its  ends 
being  connected  to  the  contact  terminals  through  another 
set  of  contact  terminals  to  which  the  leads  are  connected. 
A  movable  contact  terminal  is  adapted  to  make  successive 
engagement  with  the  terminals  of  the  last-named  set  and 
is  connected  to  one  side  of  the  main  circuit,  the  other  side 
of  the  circuit  being  connected  to  one  terminal  of  the  main 
transformer  winding.     (See  cut.) 

734)450.  Static  Machine.  Henry  E.  Waite  and 
Harry  F.  Waite,  New  York,  N.  Y.  Application 
filed  April  4,   1903. 

Independent  collars  each  having  a  laterally  extending 
hub  on  one  side  and  a  recess  on  the  other  support  the 
plates  of  the  machine. 

734,45^-  Telegraph-repeater.  John  C.  Barclay,  New 
York,  N.  Y.     Application  filed  March  24,  1903. 

Two  main  and  two  artificial  lines  are  combined  with  two 
polar  repeating  relays  and  a  local  circuit  sounder  for  each 
relay. 

734,452.  Telegraph  Relay.  John  C.  Barclay,  New 
York,  N.  Y.     Application  filed  March  24,  1903. 

The  essential  features  are  a  magnet,  an  armature,  and 
adjusting  means    for  moving  the  magnet    toward  and    frou 


NO.   734,438. — VOLTAGE  REGULATOR. 

the  magnetism  of  a  mass.  Then  by  moving  the  mass  with 
relation  to  a  circuit,  and  generating  in  the  circuit  a  signal- 
producing  impulse  in  virtue  of  the  motion  of  the  mass  with 
respect  to  the  circuit,  the  wave  messages  are  made  intel- 
ligible. 

734,479.  Insulated  Joint  for  Railroad-rail  Sections. 
George  A.  Weber,  New  York,  N.  Y.,  assignor 
to  the  Weber  Railway  Joint  Manufacturing  Com- 
pany, New  York,  N.  Y.  Original  application 
filed  December  24,  1901.  Divided  and  this  ap- 
plication filed   October  9,   1902. 

Insulating  material  extends  downwardly  along  the  inner 
side  of  an  angle-chair  supporting  the  rails.  Insulating 
material  also  extends  over  the  upper  surface  cf  the  base 
of  the  angle-chair  and  folds  over  and  thence  returns  to- 
ward the  upright  of  the  angle-chair. 


EXPIRING   PATENTS. 

The   following  is   a   list  of  electrical  patents  that 

expired   on  July  27,    1903 : 

346,094.  Electric  Clock  Movement.  Silas  C.  Dick- 
inson, Wilton,  Iowa. 

346,183..  Electrical  Switch.  Edward  G.  Waters  and 
Robert  G.  Sweeny,  Terre  Haute,  Ind.  , 

346,217.  Clutch  for  Electric  Lamps.  Clarence  B. 
Noble,  Cleveland,  Ohio. 

346,237.  Electric  Keyboard  Attachment  for  Musical 
Instruments.     Roswell  T.  Smith,  Nashua,  N.  H. 

346,250.  Underground  Conduit  for  Electric  Wires. 
Frank  Wheaton,  New  York,  N.  Y.,  assignor  to 
the   Wheaton  Sub-Electric  Conduit   Company. 

346,314.  Electrical  Call.  Edred  A.  Reeder,  Dayton, 
Ohio,  assignor  to  George  F.  Griffith,  same  place. 

346,355.  District  Telegraph.  John  W.  Chase, 
Grand  Rapids,  Mich.,  assignor  to  Fred  A.  Hol- 
comb,  same  place. 

346,377.  Telephone.  William  C.  Lockwood,  Ho- 
boken,  N.  J.,  assignor  of  one-half  to  Silas  M. 
Stilwell,  New  York,^  N.  Y. 

346,388.  System  of  Lighting  Railway  Trains  by 
Electricity.  William  A.  Stern,  Menlo  Park,  as- 
signor to  himself  and  Thomas  A.  Edison,  Lle- 
wellyn Park,  N.  J. 

346.395.  Galvanic  Battery.  Horatio  J.  Brewer,  New 
York,  N.  Y. 

346,414.  Machine  for  Winding  Lead  Tape  Upon 
Telegraph  Cables.  William  H.  Patterson,  Chi- 
cago, III,  assignor  to  the  Western  Electric 
Company,   same  place. 

346,423.  Electrical  Connection  and  Guard  Therefor. 
George  D.   Burton,   New   Ipswich,   N.   H. 

346,430.  Electric  Arc  Lamp.  Elisha  B.  Cutten, 
Pittsburg,  Pa.,  assignor  to  the  Electrical  and 
Mechanical  Developing  Company,  same  place. 

346,433.  Machine  for  Winding  Lead  Tape  Upon 
Telegraph  Cables.  Francis  P.  Duplain,  ^  Chi- 
cago, 111.,  assignor  to  the  Western  Electric  Com- 
pany, same  place. 
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Large    Electrical    Hoisting    Plant   for   a 
Coal  Mine. 

By    Emile    Gu.\rini. 

In  Germany  the  Gelsenkirchener  Mining  Company 
operates  all  the  machinery  of  the  new  plant  at  what  is 
known  as  the  ZoUern  II.  pit  electrically,  .'\bout  two 
years  ago.  after  a  thorough  study  of  the  technical  and 
economical  questions  involved  in  electric  hoisting,  it 
decided  to  introduce  electrically  operated  main  hoist- 
ing machines.  The  electrically  driven  main-shaft 
hoisting  machine  was  constructed  by  a  well-known 
manufacturer  of  mining  machinery  in  Miilheim,  in 
co-operation  with  a  large  electrical  firm.     This  hoist- 


balanced  and  the  working  conditions  of  the  motors 
are    favorable,    especially    during   the    acceleration. 

The  diameter  of  the  Koepe  pulley  was  fixed  at 
six  meters,  which  is  as  small  as  is  consistent  with 
the  durability  of  the  rope  and  the  necessary  small 
specific  pressure  between  rope  and  pulley,  because 
smaller  electric  motors  can  be  used  if  the  speed  is 
increased. 

Electric  energy  is  transmitted  to  the  motors  driv- 
ing the  pulley  as  direct  current  at  500  volts,  because, 
in  connection  with  a  buffer  storage  battery,  this  gives 
a  good  storage  of  power  for  the  very  intermittent 
work,   and,   moreover,   the   gradual   switching   in   of 


continued  with  reduced  load,  in  order  to  bring  the 
miners  to  the  surface,  etc. 

By  the  gradual  switching  in  of  the  storage  bat- 
tery and  alteration  of  the  exciting  current  of  the 
motor  magnets,  other  speeds  can  be  attained  without 
energy  losses,  so  that  the  attainable  speeds  are  two, 
four,  five,  si.x,  eight,  10,  12,  16  and  20  meters  a  second. 
Since  the  losses  by  speeds  intermediate  to  these  are 
very  small,  the  machine  can  practically  be  run  per- 
manently at  any  speed.  For  rope  examination  the 
speed  can  be  reduced  to  30  centimeters  a  second. 

In  front  of  the  hoisting  machine,  as  seen  from  the 
driver's  position,  is  fixed  the  depth  indicator,  which 


FIG.     I.       LARGE    ELECTRICAL    HOISTING    PLANT    FOR    A    COAL    MINE. — GENERAL    VIEWS   OF    EQUIPMENT    FOR    ZOLLERN    II.    PIT. 


ing  machine,  which  has  been  in  operatiqn  for  some 
time,  is  designed  to  raise  a  load  of  4,200  kilograms 
of  coal,  corresponding  to  six  trucks  of  700  kilograms 
each,  in  one  lift  from  a  depth  of  500  meters  (at 
first  280  meters)  with  a  ma.ximum  speed  of  20  me- 
ters (at  first  10  meters)  per  second.  With  16  effec- 
tive hoisting  hours  per  day  and  a  depth  of  500  me- 
ters, the  daily  capacity  is  2,700  tons,  with  a  single 
unloading  platform.  With  a  double  platform,  the 
capacity  is  increased  to  3,200  tons,  and  with  three 
platforms   to   4,000  tons. 

The  Koepe  system  of  driving  pulley  is  used,  in 
which  the  hoisting  rope  passes  but  once  around  the 
pulley,  and  is  driven  by  the  friction  of  the  oak 
lining  with  which  the  groove  is  provided.  This  driv- 
ing pulley  is  most  suitable  in  the  case  of  hoisting 
from  one  level  only,  as  the  mechanical  connection 
between  the  two  cages,  i.  e.,  the  rope,  renders  a 
change  in  the  relative  position  impossible.  It  has, 
howe\-er,  the  advantage  of  requiring  only  a  very 
small  constrtictional  width  and  small  moving  masses, 
giving  in  consequence  a  quicker  acceleration.  As 
by  this  system  the  hoisting  rope  is  continued  below 
the  cages  as  a  tail   rope,  the  total  load  is  perfectly 


the  voltage,  with  increasing  speed,  allows  accelerat- 
ing with  a  minimum  loss. 

Fig.  I  shows  the  general  arrangement  of  the 
plant,  the  electrically  driven  hoisting  machine  and 
its  accessories  being  prominently  shown.  Fig.  2  is 
a  sectional  drawing  of  the  machine  and  accessories, 
while  Fig,  3  is  a  plan  view,  with  a  diagram  of  con- 
nections. Referring  to  the  lettering  in  Fig.  2,  (a) 
is  the  switchboard,  (b)  the  switch  for  changing 
connections,  (c)  starting  resistance,  (e)  auxiliary 
controlling  apparatus,  (f)  controlling  lever,  (g) 
Baumarm  safety  apparatus,  (h)  standard  for  am- 
meter, (k)  air  brake  and  (1)  the  safety  brake  with 
winch. 

On  each  side  of  the  driving  pulley,  and  keyed  di- 
rectly to  the  main  axle,  as  shown,  is  an  electric 
motor  of  1,400  horsepower  (maximum).  Outside 
of  the  motors,  powerful  main  bearings  are  arranged 
having  automatic  ring  lubrication.  Instead  of  one 
single  driving  motor,  a  set  of  two  was  chosen,  partly 
because  by  series  or  parallel  control  the  maximum 
hoisting  speed  could  be  either  10  or  20  meters  a  sec- 
ond, and  partly  because  if  one  motor  is  stopped 
from  one  reason  or  another,  the  hoisting  could   be 


shows  the  exact  position  of  the  cage  in  the  shaft  at 
any  time  and  is  directly  connected  with  a  Baumanir 
safety  device.  The  latter  prevents  the  maximum' 
speed  being  exceeded  and  insures  a  proper  diminu- 
tion of  speed  as  the  cage  approaches  the  top.  If 
the  speed  exceeds  the  specified  maximum  at  any 
point,  the  brake  is  automatically  applied,  the  current 
being  at  the  same  time  cut  off.  Moreover,  below 
this  safety  device,  and  connected  directly  to  it,  is- 
a  so-called  retarding  apparatus,  which  automatically 
switches  off  the  electric  energy,  by  gradually  turning; 
back  the  lever  of  the  starting  gear  in  case  the  at- 
tendant has  neglected  to  do  this,  as  the  cage  ap- 
proaches the  bank. 

The  gradual  application  of  the  voltage  is  attained: 
by  dividing  the  storage  battery  into  four  groups, 
and  switching  these  groups  in,  step  by  step,  using 
small  starting  resistances  between  the  groups.  The 
order  in  which  the  individual  groups  are  switched 
in  varies  in  alternate  trips,  first,  the  one  terminal 
of  the  whole  battery  being  used  as  the  fixed-motor 
terminal,  and  then  the  other,  or,  as  it  were,  the' 
battery  is  discharged  from  right  to  left,  when  the 
one  cage  is  ascending,  and  from'  left  to  right  when 


92 


tlie  other  cage  ascends.  The  various  groups  and 
cells  are  thus  subjected  to  as  near  as  possiDie  the 
same  working  conditions.  A  small  number  of  cells 
at  each  end  of  the  battery  can  be  switched  in  indi- 
vidually. These  are  used  for  maneuvering,  espe- 
cially for  the  small  movements  necessary  to  unload 
the  various  stages  of  the  cage  at  a  single  platform. 
These  cells  are  charged  by  means  of  a  special  small 
boosting  dynamo.  The  small  and  yet  liberally  de- 
signed starting  resistances  are  combined  with  the 
above-mentioned  starting-switch  gear  under  the  mo- 
tor drivers  position.  This  starting  gear,  of  cylin- 
drical form,  carries  on  its  outer  periphery  the  switch 
contacts,  in  front  of  which  the  rotating-switch  arm 
moves. 

The  starting  gear,  the  connection  diagram  of  which 
is  given  in  Fig.  3,  consists  of  two  perfectly  sep- 
arated starting  resistances.  At  a  speed  of  20  meters 
a  second,  each  motor  has  its  own  starting  resistance, 
but  at  10  meters  a  second,  the  two  motors  being  in 
series,  only  one  starting  resistance  is  used.  There 
is  thus  provided  a  perfect  reserve.  In  addition 
to  this,   the  starting,  resistance  is  so  arranged  as  to 
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its  motion  when  the  switch  lever  is  in  the  no-current 
position.  The  pneumatic  brake,  distinguished  by  a 
brake  cylinder  fixed  vertically  in  front  of  the  hoist- 
ing machine  and  actuating  the  four  brake  blocks 
by  means  of  simple  levers,  differs  very  little  from 
the  usual  steam  brakes  used  with  steam  winding 
engines.  As  already  mentioned,  it  can  be  actuated, 
not  only  by  the  hand  lever,  but  also  by  the  safety 
apparatus,  which  at  the  same  time  cuts  off  the  cur- 
rent. In  addition  to  this  the  main-brake  lever  can  be 
worked  through  a  gravity-screw  brake  which  is 
fixed   under  the  floor. 

A  pillar  carries  the  weight-releasing  lever,  which 
can  be  worked  by  the  attendant  in  the  case  of  the 
failure  of  the  pneumatic  brake.  The  pillar  con- 
tains also  a  winch  for  winding  up  the  fallen  weight. 


Legal  Status  of  Interurbar.s. 

An  important  test  suit  has  been  filed  at  Indianap- 
olis to  determine  whether  the  interurban  electric 
railways  entering  Indianapolis  are  street-railway 
companies,  as  they  assert,  or  commercial  roads,  which 


FIG.    2.       LARGK  ELECTRICAL    HOISTING    PLANT    FOR    A    COAL    MIJSE.  i- SECTIOfiTAL   VIEW. 


allow  of  various  reserve  connections  being  intro- 
duced by  means  of  the  grouping  switch  in  the  room 
above.  These  arrangements  can  be  seen  from  Fig. 
3.  It  is  thus  possible,  if  one  motor  breaks  down, 
to  continue  work  with  the  other,  and,  further,  to 
connect  either  of  the  starting  resistances  with  either 
of  the  motors.  It  is  provided  that  the  work  can 
be  continued  with  the  battery  cut  out,  in  which  case 
the  two  starting  resistances  are  connected  in  series 
as  a  common  starting  resistance  for  the  two  motors 
which  are  likewise  in  series. 

The  vertical  axle  of  the  starting  gear  is  continued 
upward  through  the  arched  foundation  and  receives 
its  movement  through  a  rack  and  pinion  from  the 
pneumatic  auxiliary  regulating  gear  in  the  room 
above.  The  latter  consists  in  the  main  of  two  cyl- 
inders, the  working  cylinder  and  the  dash-pot  cyl- 
inder, bolted  to  a  common  center  block,  and  in 
which,  connected  simply  by  means  of  the  piston  rods, 
the  pistons  travel.     These  are  also  connected  to  the 


the  plaintiff  alleges  that  they  are.  L.  A.  Kinsey, 
owner  of  property  in  College  Avenue,  is  the  com- 
plainant, although  many  property- holders,  are  be- 
hind the  suit,  which  is  regarded  of  vital  interest  to 
the  interurban  roads,  and  the  question  is  likely  to 
reach  the  highest  court. 

The  petitioner  asks  for  a  perpetual  injunction  and 
$2,000  damages,  and  makes  the  Indiana  Union  Trac- 
tion Company  and  the  Indianapolis  Terminal  Trac- 
tion Company  defendants.  The  complaint  alleges 
that  the  big  interurban  passenger  and  freight  cars 
jar  plaintiff's  house,  causing  the  plastering  and  pic- 
tures to  fall  from  the  walls,  and  continually  stirs 
up  a  great  amount  of  dust.  An  order  restraining 
the  defendants  from  operating  the  large  cars  in 
College  Avenue  is  asked  for  the  above  reasons,  and, 
further,  because  the  right  to  run  such  cars  depreci- 
ates the  plaintiff's  property  and  impairs  the  sale 
thereof.  It  is  set  out  that  the  Indiana  Union  Trac- 
tion Company  is  in  no  sense  a  street-railway  com- 
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driving  rod.  The  working  piston  is  put  into  motion 
by  means  of  compressed  air,  the  dash-pot  piston 
serving  to  damp  and  arrest  the  motion.  The  com- 
pressed-air gear  is  worked  on  the  differential  sys- 
tem, in  which  the  movement  of  the  driving  piston 
rod  is  used  to  bring  the  valve  back  to  its  center  po- 
sition. This  valve  gear  is  contained  in  the  steering 
block  in  front.  The  pneumatic  engine  is  set  in 
motion  by  moving  the  switch  lever.  The  path  of 
the  working  piston  corresponds  exactly  to  that  of 
the  lever  in  the  steering-block  slot.  In  the  position 
of  rest,  the  lever  leans  toward  the  attendant ;  from 
this  position  it  is  first  moved  either  to  the  right  or 
left,  thereby  actuating,  through  a  compressed-air 
transmission,  the  switch  gear  in  the  rear,  which 
determines  the  direction  of  rotation  of  the  motors. 
Thus,  when  the  lever  is  in  the  right-hand  slot,  the 
right-hand  cage  ascends,  and  vice  versa. 

In  addition  to  the  switch  lever,  the  steering  block 
has  a  brake  lever  actuating  the  pneumatic  brake. 
'This  brake  lever  has   a   stop   which  only  allows  of 


pany,  but  that  it  is  a  commercial  road  and  similar 
in  all  respects,  save  in  the  motive  power,  to  a 
steam  railroad.  Petitioner  further  asserts  that  by 
the  statute  and  franchise  a  street-railway  com- 
pany operating  in  the  city  limits  shall  sell  25 
tickets  for  $1.  It  is  shown  that  the  Union  Trac- 
tion Company  has  all  along  refused  to  do  this. 
It  is  declared  that  it  is  the  object  of  the  Indiana 
Union  Traction  Company  to  control  all  the  traction 
lines  in  the  northern  part  of  the  state  and  bring 
all  the  lines  in  the  city  over  College  Avenue,  thereby 
making  the  avenue  such  a  thoroughfare  for  large 
cars  as  has  and  will  depreciate  the  value  of  property 
for  rental  purposes,  etc.  The  petitioner  cites  as  evi- 
dence that  the  road  will  shortly  be  a  commercial 
road  entirely  the  intention  of  the  Indiana  Union 
Traction  Company  to  put  on  sleepers,  with  a  gradual 
increase  in  the  size  of  the  cars,  as  the  volume  of 
traffic  and  freight  business  increases.  The  right  to 
use  the  avenue  is  asserted  by  virtue  of  the  franchise 
granted  to  the  Union  Traction   Company,  but   such 
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use  is  said  to  be  an  additional  servitude  on  the 
plaintiff's  property  to  which  the  defendant  companies 
are    not    entitled,    it   is    affirmed. 

In  case  the  plaintiff  wins  the  case,  it  means  that 
the  traction  companies  must  purchase  a  right-of- 
way  into  the  city  in  the  same  manner  as  steam  roads 
are  required  to  do,  and  for  this  reason  interurban 
interests    are    somewhat    perturbed    over    the    suit. 

■Vibratory  Telegraph. 

The  receiving  of  telegraph  messages  through  the 
agency  of  a  vibrating  reed,  which  oscillates  in  har- 
mony with  the  fluctuations  of  current  sent  over 
the  line  from  the  transmitter  is  by  no  means  a  new 
idea,  and  has  been  made  use  of  in  some  types  of 
market  report  "tickers."  But  improvements  have 
been   made  which  are  worthy  of  attention. 

It  has  been  the  common  practice  to  mount  near 
the  vibrating  reed,  whose  period  of  vibration  is 
such  that  it  will  vibrate  back  and  forth  between  two 
electromagnets  in  unison  with  impulses  sent  through 
the  magnet  windings,  a  loosely  pivoted  lever.  The 
free  end  of  the  lever  collides  with  a  contact  point 
on  the  vibrating  reed  and  serves  to  close  the  circuit 
of  a  local  battery  and  sounder  or  other  receiving 
apparatus.  Under  certain  conditions  such  an  ar- 
rangement of  apparatus  is  operative ;  but  under  very 
delicate  adjustment  the  contacts  have  a  tendency 
to  weld,  while  with  vibrations  of  extreme  slowness 
— say  16  complete  waves  per  second — great  diffi- 
culty is  experienced  in  making  an  adjustment  which 
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will  Open  during  the  reception  of  vibrations  and  at 
the  same  time  be  quick  enough  in  action  to  close 
promptly  upon  their  cessation. 

Stephen  Dudley  Field  of  Stockbridge,  Mass.,  has 
recently  invented  a  device  which  is  intended  to 
obviate  the  difficulties.  Fig.  i  shows  the  apparatus 
as  a  whole  and  Fig.  2  more  in  detail. 

Normally  both  pairs  of  contacts  (l)  (2)  land 
(3)  (4)  are  held  together  by  a  spring  (d).  The 
levers  carrying  these  contacts  have  weights  (e) 
attached  near  the  lower  end  which  give  to  the  levers 
a  period  of  vibration  a  little  longer  than  that  of 
the  reed.  The  reed,  as  shown,  vibrates  between 
the   two   electromagnets    (N)    (S). 

Upon  receipt  of  vibratory  currents  which  traverse 
the  coils  the  reed  vibrates.  On  the  movement  to 
the  right,  contacts  (3)  and  (4)  being  together,  lever 
(a)  will  transfer  reverse  motion  to  lever  (b) 
through  the  link  (c)  and  contacts  (i)  (2)  will 
open  a  local  circuit  (5  6).  When  the  reed  has  com- 
pleted its  excursion  to  the  right  and  commenced 
its  return  movement,  the  momentum  acquired  by 
weights  (e)  will  continue  the  movement  of  the 
levers,  and  contacts  (3)  (4)  will  separate,  thus  break- 
ing the  local  circuit  in  another  place  and  preventing 
its  re-establishment  when  contacts  (i)  (2)  collide. 
When  the  reed  strikes  (b),  (3)  and  (4)  are  con- 
tinued apart  and  so  remain  until  the  return  of  the 
reed,  when  they  collide  while  (i)  (2)  are  yet 
open.  Thus  as  long  as  the  vibrations  continue  the 
local  circuit  remains  open ;  but  when  they  cease  the 
spring  (d)  immediately  closes  all  contacts  and  com- 
pletes the  circuits.  The  receiving  device  (i)  indi- 
cates or  records  the  periods  during  which  vibrations 
occur. 

It  will  be  obvious  from  the  foregoing  descrip- 
tion that  stray  or  vagrant  currents,  which  are  usually 
manifested  in  weak  vibrations,  will  not  be  likely  to 
open  the  local  circuit,  since  the  lost  motion  provided 
in  the  joint  (f  f)  will  enable  the  spring  to  keep 
the   contacts  against  the  reed. 
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Electric  Elevator  Control. 

Various  methods  for  controlling  and  regulating 
tlie  speed  of  electric  motors  are  in  use,  and  finality 
has  not  been  reached  by  any  means.  Readers  of  the 
Western  Electrician  will  remember  that  the  subject 
of  "Variable-speed  Motor  Control"  formed  one  of 
the  most  interesting  of  the  assigned  topics  for  dis- 
cussion in  last  season's  series  of  meetings  of  the 
American  Institute  of  Electrical  Engineers.  Seven 
papers  bearing  on  the  subject  were  read,  and  the 
ensuing  discussion  was  animated  and  valuable.  In- 
ventors are  hard  at  work  on  various  features  of 
the  problem,  as  the  files  of  the  United  States  Pa- 
tent Office  show.  One  of  them — Robert  Lundell  of 
New  York — secured  a  patent  for  "Means  for  Con- 
trolling Electric  Alotors"  on  July  28th,  having  filed 
his  application  so  recently  as  March  12,  1903.  Mr. 
Lundell's  invention  seems  to  be  worthy  of  attention. 
It  relates  to  improvements  in  starting  and  in  regu- 
lating the  speed  of  that  class  of  electric  motors 
which  at  certain  periods  are  worked  as  generators. 

The  invention  is  particularly  applicable  to  electric 
elevators,  and  has  for  its  objects,  first,  to  devise 
improved  means  of  control  which  will  give  to  the 
motors  a  wide  range  of  predetermined  speeds  which 
are  practically  independent  of  the  armature  cur- 
rents ;  second,  to  devise  improved  means  for  start- 
ing the  motors  and  for  automatically  accelerating 
them  up  to  the  lowest  fixed  speed;  third,  to  devise 
means  for  changing  the  armature  circuits  of  two 
or  more  motors  from  series  to  parallel,  or  vice 
versa,  without  interrupting  tlie  current  from  the 
power  circuit  and  without  departing  from  the  pre- 
determined speeds  while  the  circuits  are  being 
changed;  fourth,  to  so  increase  the  efiiciency  of 
the  iiTiproved  means  of  control  that  the  motors  may 
be  employed  in  connection  with  elevator  cars  which 
are  overbalanced  to  a  considerable  extent  and  that 
they  under  such  conditions  may  work  equally  well 
as  dynamos  returning  current  energy  to  the  power 
circuit  whenever  they  are  being  driven  as  such  by 
the  load  in  the  car  or  by  the  counterweight. 

It  should  be  pointed  out  that  if  an  elevator  car 
is  overbalanced  to  such  an  extent  that  the  counter- 
weight is  equal  to  the  weight  of  the  car  plus  one- 
half  of  its  ma.ximum  load  the  motors  need  only  be 
sufficiently  powerful  to  either  propel  or  retard  50 
per  cent,  of  the  full  rated  load  of  the  car.  For 
this  reason  it  becomes  very  desirable  to  overbalance 
-the  car  and  to  provide  motive  power  of  such  a 
character  that  it  will  either  consume  or  deliver 
electric  energj',  according  to  the  nature  of  the  load. 
E.xternal  resistances  in  the  armature  circuit  must  in 
this  case  be  dispensed  with,  as  the  motor  would 
accelerate  too  rapidly  when  driven  as  a  dynamo 
with  any  e.xternal  resistance  in  its  armature  circuit. 
.-Kny  speed  corresponding  to  a  running  position  of 
the  controller  must  be  made  fairly  independent  of 
the  nature  of  the  load — that  is,  the  speed  must  be 
nearly  the  same  when  the  motor  works  as  a  dynamo 
as  when  it  works  as  a  motor. 

Referring  now  to  the  drawing,  a  diagram  is 
shown  of  the  circuit  connections  between  a  power 
circuit,  a  pair  of  direct-current  compound-wound 
electric  motors  with  various  resistances  in  connec- 
tion, and  the  stationary  contacts  of  a  controller  hav- 
ing a  main  and  a  reversing  cylinder  in  addition  to 
some  au.\iliary  electromagnetic  switches.  The  dia- 
gram illustrates  also  the  developed  movable  con- 
tacts of  both  the   main  and  the  reversing  cylinder. 

In  the  operation  of  the  apparatus  as  used  in 
connection  with  an  electric  elevator  the  reversing 
and  the  main  cylinders  are  either  rotated  electrically 
by  means  of  so-called  "pilot  motors"  or  manually 
by  means  of  some  suitable  connection  between  the 
car  and  the  controller.  Assuming  now  that  the 
reversing  switch  has  been  closed  in  any  one  of  its 
two  positions  for  "up"  or  "down"  and  that  the 
main  switch  is  at  its  off  position — that  is,  at  line 
(O  O),  attention  is  first  called  to  the  fact  that  both 
shunt  fields  are  now  weakly  energized.  The  cur- 
rent flows  through  the  shunt  fields  as  follows: 
From  (L+)  to  stationary  contacts  (3)  and  (9), 
where  it  divides,  one  circuit  leading  through  re- 
sistances (d'y,  (c')  and  (b')  through  the  shunt 
field  (Sh')  to  the  stationao'  contacts  (i),  (2), 
and  (f — )  to  (L — ),  the  other  circuits  leading  from 
the  stationary  contacts  (g)  to  (8)  through  resist- 
ances (d'),  (c'),  and  fb"),  through  the  other  shunt 
field  (Sh')  and  in  a  similar  manner  to  (L — ).  At- 
tention is  also  called  to  the  fact  that  the  lower 
contacts  of  the  reversing  switch  have  closed  the 
ground  or  the  negative  connection  for  the  electro- 
magnetic switches  (C)  and  (D).  The  main  cylin- 
der may  now  be  rotated  from  its  off  position 
(O — O).  The  first  movement  establishes  connec- 
tion  between   the  contacts    (3)    and    (4),  causing  a 


current  to  flow  from  (L-|-)  to  (3)  and  (4)  through 
(B)  and  (C)  to  contacts  (i)  and  (2)  to  (L— ). 
This  current  will  release  the  friction  brake  (B)  at 
the  same  time  that  it  will  close  the  electromagnetic 
starting  switch  (C).  The  first  movement  of  the 
main  cylinder  has  also  caused  the  resistances  (d'), 
(c')  and  (b'),  as  well  as  (d"),  (c")  and  (b'),  to 
become  short-circuited,  which  in  turn  causes  the 
shunt  fields  (Sh')  and  (Sh")  to  become  strongly 
energized.  A  circuit  through  the  motors  is  now 
established  as  follows:  From  (L-f)  through  start- 
ing resistance  (Sr)  to  the  stationary  contacts  (t) 
and  (a'-|-)  through  armature  winding  (A')  to  con- 
tacts (a' — •)  and  (aa'-|-)  through  armature  wind- 
ings (.\A')  to  contacts  (aa' — ),  (s),  and  (a"-j-) 
through  armature  winding  (A")  to  contacts  (a" — ) 
and  (aa"-(-)  through  armature  winding  (AA"), 
then  by  the  wire  (w)  through  the  series  field  wind- 
ing (F')  to  contacts  (f — ),  (u),  and  (f'-|-), 
through  the  other  series  field  winding  (F')  to  (f — ), 
and,  finally,  to   (L — ). 

It  will  be  seen  from  inspection  of  the  drawing 
that  the  switch  (D)  is  dependent  upon  (C)  and 
that  it  cannot  close  until  (C)  has  been  closed. 
However,  as  soon  as  (C)  is  closed  a  current  will 
flow  through   the  coil   of   (D),   closing  its  contacts 


which  the  rest  of  the  speeds  are  obtained  may  be 
understood.  The  fourth  speed  position  closes  a 
by-path  around  the  second  motor,  and  the  speed  of 
the  two  motors  is  now  about  double  the  speed  at 
the  first  position.  The  fifth  speed  position  is  ar- 
ranged to  open  the  armature  and  the  series  field 
of  the  second  motor  and  to  again  close  its  shunt 
field  through  the  resistances.  At  the  sixth  speed 
position  the  second  motor  is  connected  in  parallel 
with  the  first  motor.  At  the  seventh  or  the 
eighth  position  the  speed  is  approximately  four 
times  as  great  as  at  the  first  position.  At  the 
ninth  position  the  second  motor  is  cut  out  and  the 
first  motor  is  made  the  controlling  one.  At  the 
tenth  position  the  armature  circuits  of  the  second 
motor  arc  connected  in  parallel  to  the  power  circuit 
with  the  series  field  (F")  in  series  for  the  purpose 
of  causing  a  self-adjustment  of  field  strength.  The 
eleventh,  or  the  fop  speed,  is  obtained  by  running 
the   motors   in  parallel   with   weak  shunt  fields. 

The  relay  (R)  (shown  at  the  lower  right-hand 
side  of  the  cut)  serves  to  interrupt  the  circuit 
through  the  brake  coil  (B)  and  through  the  start- 
ing switch  or  circuit-breaker  (C)  whenever  the 
electromotive  force  between  (L-|-)  and  (L — )  be- 
comes   greater    than     the     maximum    electromotive 
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and  causing  the  starting  resistance  (Sr)  to  become 
short-circuited.  As  the  starting  resistance  is  short- 
circuited  the  electromagnetic  switches  (M")  and 
( M')  will  receive  lull  potential  across  their  coil 
terminals  and  will  now  close  quickly.  These 
switches  are  arranged  to  short-circuit  the  series 
field  windings  (F")  and  (F')  through  the  low  re- 
sistances (r")  and  (r'),  causing  the  field  strength 
and  the  speed  of  the  motors  to  become  practically 
independent   of  the   armature   currents. 

It  will  be  understood  from  the  above  that  the 
motors  will  be  accelerated  automatically  up  to  the 
first  predetermined  or  fixed  speed  by  the  intercon- 
nected or  interdependent  switches  (C),  (D),  (M") 
and  (M')  as  soon  as  these  switches  are  once 
started  by  a  slight  movement  of  the  main  cylinder. 
The  second  speed  is  obtained  by  a  further  move- 
ment of  the  main  cylinder.  It  will  be  noticed  that 
the  field  strength  of  one  motor  remains  the  same 
as  for  the  first  speed,  whereas  the  field  strength 
of  the  other  motor  has  been  very  much  reduced 
by  means  of  the  resistances  (b°),  (c")  and  (d'), 
which  have  been  introduced  into  the  shunt-field 
circuit.  This  operation  has,  of  course,  reduced  the 
counter-electromotive  force  of  the  second  motor, 
resulting  in  an  increase  in  the  speed  of  the  two 
motors,  which  are  mechanically  connected  by  means 
of  the  gearing.  The  third  speed  position  reduces 
the  counter-electromotive  force  of  the  second  motor 
to  nearly  zero,  as  its  shunt-field  circuit  is  opened, 
and  the  remaining  field  strength  is  now  only  due 
to  the  short-circuited  .scries  field  winding  (F'). 
By  consulting  the  drawing  carefully  the  manner  in 


force  for  which  the  relay  has  been  adjusted.  The 
operation  is  as  follows:  The  motors  may  be  sup- 
posed to  be  working  as  dynamos,  being  driven  as 
such  by  the  load.  If  the  current  from  the  power 
circuit  should  fail  owing  to  a  fuse  being  blown  or 
otherwise,  the  electromotive  force  of  the  motors 
(being  driven  as  dynamos)  would  rapidly  increase, 
because  of  the  fact  that  they  cannot  now  feed  back 
any  current  energy  into  the  power  circuit.  In  other 
words,  the  motors  would  cease  to  become  effective 
as  regenerative  brakes  and  would  rapidly  increase 
in  speed.  However,  as  soon  as  the  electromotive 
force  between  ,(L+)  and  (L — )  (see  cut)  be- 
comes too  great  the  relay  (R)  will  overcome  the 
tension  of  its  adjusting  spring  (y)  and  will  cause 
the  current  through  the  brake  coil  (B)  and  the, coil 
of  the  circuit-breaker  (C)  to  be  interrupted  at  (x). 
This  will  in  turn  cause  the  circuit-breaker  (C)  to 
sever  the  main  circuit  and  will  cause  the  friction 
brake  to  be  applied,  bringing  the  apparatus  to  rest. 


Copper  Find  in  Mexico. 

One  of  the  richest  and  most  extensive  beds  <  f  cop- 
per ore  in  the  world  has  been  discovered  near  the 
town  of  Tinguindon,  Mechoacan,  Mexico,  according 
to  the  official  paper  published  under  the  direction  of 
the  governor  of  Mechoacan,  The  ore  bed  has  been  ex- 
amined by  mining  experts,  and  it  is  said  to  cover 
an  area  of  125,000  acres.  Fourteen  veins  have  been 
located.  One  vein  is  200  meters  wide  and  more 
than  20,000  meters  long,  extending  on  the  surface 
of  the  soil.  The  discovery  was  made  by  J.  Ciceron 
Castillor.  who  has  applied  to  the  government  for 
title  to  the  property. 
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Le  Chatelier  Pyrometer. 

One  of  the  most  recent  instruments  for  measuring 
high  temperatures  is  the  Le  Chatelier  pyrometer, 
which  is  in  principle  a  thermo-couple  combined  with 
a  veiy  sensitive  galvanometer  which  gives  different 
readings,  according  to  the  temperature  to  which  the 
thermo-couple  is  subjected.  Mr.  Le  Chatelier  is  one 
of  the  most  eminent  physicists  of  Paris  and  is  an 
authority  upon  high-temperature  work  connected  with 
refractory  matter,  such  as  porcelains  and  enamels. 
The  present  form  of  pyrometer,  which  was  brought 
out  after  considerable  study,  is  simple  and  very 
well  adapted  for   measuring  high  temperatures. 

The  galvanometer  which  gives  the  readings  of 
temperature  is  a  modification  of  the  Deprez-D'Ar- 
sonval  pattern.  It  consists  of  a  long  permanent 
magnet  (A),  Fig.  i,  of  tungsten  steel,  of  horseshoe 
form,  mounted  on  a  bracket  (BB').  The  bracket  is 
supported  upon  three  legs,  two  of  which  are  ad- 
justable by  screws,  according  to  a  water-level  on  the 
base  of  the  instrument.  A  set  of  adjustable  screws 
(CD)  carries  the  upper  end  of  a  long  platinum  wire 
(f).  The  wire  supports  below  and  between  the 
poles  of  the  magnet  a  rectangular  frame  which  is 
formed  of  a  coil  of  insulated  german-silver  wire 
0.2  millimeter  thick.  The  lower  part  of  the  plat- 
inum wire  is  connected  to  the  coil,  and  the  other 
end  of  the  coil  is  connected  to  a  spiral  spring  of 
platinum  which  is  lodged  within  the  iron  cylinder 
(F)  lying  between  the  magnet  poles,  in  order  to 
protect  it  from  variations  of  temperature.  The  cur- 
rent passes  from  the  top  down  the  platinum  wire 
and  through  the  movable  coil,  thence  to  the  iron 
cylinder    which    forms    one    pole    of    the    apparatus,. 


FIG.    I.       LE   Cn.vTELIER    PYROMETER. 

The  passage  of  a  weak  current  through  the  movable 
coil  tends,  as  usual,  to  bring  it  into  a  plane  per- 
pendicular to  that  of  the  magnet,  and  it  acts  against 
the  torsion  of  the  wire,  coming  into  a  position  of 
eciuilibrium,  which  depends  on  the  value  of  the 
current.  A  needle  (a),  in  aluminum,  attached  to 
the  coil  moves  over  a  scale  divided  from  o  to  180 
and  indicates  the  temperature  from  o  to  1,800  de- 
grees C.  A  registering  drum,  which  is  mounted 
in  the  lower  part  of  the  instrument,  can  also  be 
used  to  register  varying  temperatures.  The  drum 
has  a  special  device  in  order  to  keep  the  needle  olf 
the  paper  except  at  certain  intervals.  The  drum, 
which  is  moved  by  clockwork,  is  suspended  in  equi- 
librium, being  balanced  by  a  spring.  The  drum 
makes  a  complete  revolution  in  26  hours.  A  cam 
worked  by  the  clockwork  raises  the  drum  and  puts 
it  in  contact  during  25  or  30  seconds  with  the  reg- 
istering pen  carried  on  the  needle  of  the  galvanom- 
eter,   then    lowers    it    rapidly   and    without    shocks. 


wires  of  the  couple  are  insulated  over  their  whole 
length  by  cylinders  of  refractory  earth,  through 
which  each  wire  passes,  by  a  small  hole.  These  cyl- 
inders are  enclosed  in  an  iron  protecting  tube ;  the 
joint  of  the  wire  extends  two  inches  beyond  the 
enclosing  tubes  and  the  iron  casing,  the  joint  itself 
being  protected  by  a  small  porcelain  tube.  At  the 
other  end  is  a  wood  handle,  divided  in  halves  and 
opened  on  a  hinge,  from  which  the  binding  posts 
project  at  the  exterior.  The  upper  ends  of  the  wires 
are  wound  around  small  pulleys,  and  from  there 
descend  to  a  pair  of  clamps  which  hold  them  in 
place.  Thus  a  fresh  quantity  of  wire  can  be  drawn 
out  in  case  of  an  accident  to  the  joint  below. 

The  method  of  mounting  the  instrument  in  a 
current  of  hot  air  for  taking  the  readings,  is  shown 
in  Fig.  3.  The  main  tube  passes  through  a  stuffing 
box,  which  makes  a  tight  joint.  The  two  binding 
posts  are  connected  with  the  galvanometer.  A  cer- 
tain number  of  such  couples  may  he  placed  at  dif- 
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FIG.    3.       LE    CHATELIER  PYROMETER. — METHOD  OF  MOUNT- 
ING. 

ferent  points  in  a  conduit  of  hot  air  and  connected 
successively  with  the  galvanometer  by  a  commutator, 
in  order  to  take  the  readings  at  different  points. 

As  there  are  no  two  couples  which  give  the  sarne 
electromotive  force  at  a  given  temperature,  it  is 
necessary  to  calibrate  each  couple.  This  is  done 
by  using  the  fusing  and  boiling  points  of  different 
bodies  and  noting  the  deflection  for  each  one,  so  as 
to   form   a   curve  jVhich  is   nearly   a   straight   line. 

Boiline  point  of  water 100  deerees  C. 

Boilinc  point  of  napthaline 218  degrees  C. 

Fusinii  point  of  zinc 420  degrees  C. 

Boiline  point  of  sulphur 445  deitrees  C. 

Fusinp  point  of  aluminum 655  degrees  C. 

Fusing  point  of  chloride  of  sodium 800  degrees  C. 

Boiling  point  of  zinc 930  degrees  C. 

Fusing  point  of  gold 1,065  degrees  C. 

Fusing  point  of  copper 1,085  degrees  C. 

Fusing  point  of  platinum..  ..^ 1,780  degrees  C. 


Space-telegraph    Developments   in 
Chicago. 

Present  indications  are  that  Chicago  is  to  be  well 
supplied  in  the  matter  of  space  telegraphy.  Aside 
from  the  De  Forest  and  Marconi  systems,  a  new 
method  of  transmitting  telegraph  messages  without 
the  use  of  wires  has  just  been  introduced  by  George 
S.  Piggott,  a  young  Chicago  inventor.  Mr.  Piggott 
requires  no  high  poles  in  his  system,  but  instead 
uses  an  instrument  of  his  own  contrivance  called 
an  "intensifier;"  this  consists,  in  part,  of  a  clock- 
work-motor construction  and  is  said  to  produce  a 
quick,  clear  transmission.  No  spark  coil  is  used. 
In  describing  the  apparatus  the  inventor  said :  "My 
system  is  timed  to  a  certain  rapidity  of  alternations. 
The  current  has  approximately  26,000  alternations 
per    second,   and    all    other   vibrations    of   lesser    or 


FIG.    2.       LE    CHATELIER    PYROMETER  — THERMO-COOPLE. 


This  contact  takes  place  every  four  minutes,  and 
the  paper  thus  receives  a  series  of  points  which 
form  the  curve,  with  the  points  ^V  inch  apart.  Mr. 
Le  Chatelier  uses  an  entirely  mechanical  device 
to  operate  the  drum,  so  as  to  avoid  errors  in  the 
reading  of  the  galvanometer,  which  might  be  caused 
by  electromagnetic  devices. 

The  instrument  receives  current  from  a  specially 
designed  thermoelectric  couple,  which  is  shown  in 
Fig.  2.  The  thermo-couple  adopted  by  the  inventor 
is  formed  by  the  junction  of  a  platinum  wire  with 
a  second  wire  consisting  of  a  platinuni  and  rhodium 
alloy,  the  latter  metal  in  the  proportion  of  lo  per 
cent.  The  junction  of  the  wires  is  made  by  a  twist, 
whose  extremity  is  welded  by  the  fusion  of  the 
platinum  in  the  oxyhydrogen  blowpipe.  This  point 
of  fusion,  it  may  be  remarked,  serves  to  calibrate 
the  instrument  at  the  highest  point  of  the  scale, 
this  point   corresponding  to    1,780   degrees   C.     The 


greater  rapidity  will  not  be  recorded  on  my  receiver. 
Instead  of  using  a  tapper  and  a  sounder  on  my 
receiver  I  use  a  tapper-sounder,  one  instrument  which 
does  the  work  of  the  two  and  takes  up  less  space." 

Mr.  Piggott  applied  for  a  patent  on  June  19th  and 
has  now  received  papers  from  Washington  protect- 
ing his  invention.  Signals  sent  out  from  the  in- 
ventor's home  at  260  Garfield  Avenue,  Chicago,  are 
said  to  have  been  successfully  received  at  Milwaukee, 
80   miles   distant. 

The  Marconi  station  at  the  foot  of  Oak  Street,  in 
charge  of  H.  J.  Rounds,  is  being  successfully  op- 
erated, it  is  said,  although  it  has  not  been  opened 
to  tile  public.  Messages  are  exchanged  with  the 
Milwaukee  station  daily  and  experiments  for  the 
perfection  of  details  are  being  conducted. 

Within  a  few  days  wireless  communication  is  to 


be  established  between  two  steamers  of  the  Graham 
&  Morton  line  and  a  land  station  which  is  now 
being  installed  in  the  tower  of  the  Montgomery 
Ward  Building.  The  system  to  be  used  is  the 
De  Forest,  which  has  been  successfully  operated 
on  previous  occasions  in  Chicago.  The  instruments 
which  are  being  put  in  place  on  the  boats  have 
been  thoroughly  tested,  but  until  communication  is 
established  but  little  information  is  given  out.  The 
City  of  Chicago  and  the  City  of  Milwaukee  are 
the  boats  to  be  equipped. 


Helix  Winding  for  Electromagnets. 

Coils  for  electromagnets  made  up  of  a  number  of 
units  which  may  be  connected  together  and  form 
a  continuous  winding  are  in  demand.  Such  coils 
are  especially  desirable  if  they  can  be  supplied  with 
an  insulating  material  which  will  resist  high  tem- 
peratures such  as  are  sometimes  encountered  in 
transformers  and  like  apparatus.  Richard  Varley, 
Providence,  R.  I.,  the  well-known  inventor  of  mag- 
net-winding machinery,  has  invented  a  heli-x  wind- 
ing which  embodies  these  features,  and  which, 
furthermore,  can  be  wound  of  bare  wire,  the  in- 
sulating material  being  applied  after  the  winding 
operation.  The  coil  occupies  little  space  for  a 
given  number  of  turns  and  can  be  manufactured, 
it  is   said,  at  low  cost. 

The  invention  consists  of  a  winding  composed  of 
several  disks  or  units,  each  of  which  is  formed  of 
wire  wound  with  each  convolution  directly  over  the 
preceding  convolution,  forming  when  completed  a 
flat  spiral  or  disk,  the  adjacent  convolutions  being 
separated  and  insulated  by  enamel  or  other  suitable 
insulating  material.  Such  disks  or  units  are  ar- 
ranged side  by  side  in  such  relation  to  each  other 
that  when  the  adjacent  units  are  connected  together 
by  their  inner  or  outer  terminals  the  direction  of  a 
current  of  electricity  flowing  from  one  spiral  to 
another  will   not   be   changed. 

The  coil  or  winding  is  made  of  flat  or  ribbon 
wire,  which  in  order  to  obtain  exact  equivalent 
cross  sections  is  formed  by  rolling  out  ordinary 
round  copper  wire  of  known  gauges.  This  flat 
wire  is  wound  by  any  suitable  process  in  a  manner 
to  produce  a  flat  spiral  or  disk-like  structure 
(shown  in  Fig.  i),  one  convolution  being  wound 
directly  over,  radially  speaking,  the  other,  so  that 
all  of  the  convolutions  will  be  in  one  plane  at  right 
angles  to  the  axis  of  the  disk.  The  coils  are 
simultaneously  wound  with  a  temporary  separating 
medium.     This   medium   is   afterward   removed'  and 


FIGS.    I    AND    2.       HELIX    WINDING     FOR    ELECTROMAGNETS. 

its  place  filled  with  a  plastic  insulating  substance 
which  becomes  vitreous  by  baking  the  coil.  It  is 
found  that  a  coil  constructed  in  this  manner  is 
thoroughly  insulated  and  is  adapted  to  withstand 
temperatures  higher  than  can  be  resisted  by  the 
ordinary  cotton  or  silk  insulation  commonly  used 
and  that  electromagnet  and  transformer  coils  built 
up  from  these  disks  or  units  are  capable  of  standing 
great   overheating   without   injury   to  the   insulation. 

In  order  to  assemble  the  disks  or  units  into  elec- 
tromagnet, transformer,  or  other  windings,  they 
are  placed  side  by  side  or  one  above  the  other  on 
a  concentric  axis,  as  shown  in  Fig.  2,  with  the 
winding  of  each  alternate  coil  arranged  reversely 
to  that  of  the  others,  so  that  when  the  two  inner 
ends  of  two  oppositely  wound  units  are  connected 
together  the  direction  of  current  flowing  from  one 
coil  into  the  next  will  not  be  reversed.  Like- 
wise when  the  outer  end  of  one  of  the  connected 
coils  is  connected  with  the  outer  end  of  the  next 
adjacent  coil  in  the  succession  the  current  will  not 
be  reversed  in  flowing  from  one  to  the  other. 
In  Fig  2  (c)  is  a  thin  layer  of  enamel  or  vitreous 
material  previously  described,  though  the  coils  may 
also  be  wound  with  mica  insulation.  To  connect 
the  terminals  together  one  may  be  bent  over  at 
right  angles,  as  shown  at  (e),  and  soldered  to  the 
straight  end  of  the  other  terminal,  similar  connec- 
tions   being    made    both    internally    and    externally. 

It  will  be  seen  that  since  the  wire  is  rectangular 
in  cross-section  the  largest  possible  amount  of  it 
can  be  wound  in  a  given  cubical  space.  The  in- 
sulating material  is  uniform  in  thickness  through- 
out, and  the  structure  is  substantial  and  not  liable 
to  mechanical  injury.  Such  a  coil  is  eminently 
adapted  to  arc-lamp  magnets,  transformer  windings 
and  for  other  purposes  where  excessive  currents 
are  sometimes  encountered.  The  shape  of  the  units 
can  be  of  any  form  desired  and  thus  fit  any  shape 
of    core. 

Mr.  Varley  was  granted  a  patent  on  this  device 
on  July  28,  1903.  The  patent  was  assigned  to  the 
Varley  Duplex  Magnet  Company,  Providence,  R.   I. 


August  8.  1903 

Equipment  of  an  Electrical  Engineering 
Laboratory.' 

Bv  \\'.  M.  RiGGS. 

i-aboratory  equipment  must  be  primarily  planned 
to  suit  the  methods  of  instruction  followed.  Classes 
should  be  divided  into  squads  of  four  or  five  men 
each,  and  no  instructor  should  have  to  teach  more 
than  two  such  squads  at  the  same  time.  In  case  of 
some  experiments  requiring  more  men  than  are  in  a 
single  squad,  the  two  squads  of  a  section  may  be 
combined. 

(i)  The  laboratory  should  be  constructed  so  as 
to  be  well  lighted  and  ventilated,  and,  preferably, 
heated  by  steam.  The  floor  should  be  strongly  built 
and  so  that  any  machine  under  test  may  be  placed 
anywhere  upon  it,  and  operated  \\  ithout  causing  un- 
due  jar   or   vibration. 

(2)  Both  steam  and  electric  power  should  be 
available,  and  in  alternating-current  work,  when  ap- 
proximately constant  frequency  is  required,  a  closely 
regulating  high-speed  engine  should  be  belted  di- 
rectly to  the  alternating-current  generation.  Two 
direct-current  generators,  normally  connected  on  the 
three-wire  system,  and  arranged  so  that  they  may 
be  operated  in  parallel,  series,  or  in  opposition,  may 
be  driven,  through  a  countershaft,  by  the  engine  and 
furnish  a  steady  and  controllable  source  of  direct- 
current  power.  For  many  experiments,  however, 
electric  power  from  some  outside  source  will  be 
found  sufficiently  steady,  and  much  more  convenient. 

(3)  An  ample  assortment  of  direct-reading  in- 
strument should  be  provided,  and  these  kept  in  ad- 
justment by  frequent  comparison  w'ith  standards. 
No  accurate  results  can  be  expected  from  students 
furnished  with  out-of-date  or  inaccurate  instruments; 
or,  what  is  almost  as  bad,  instruments  of  improper 
range. 

(4)  Machines  and  apparatus  should  be  of  recog- 
nized standard  type.  Tliey  should  not  be  too  small 
to  be  representative  of  their  class,  either  in  appear- 
ance or  operation.  The  machines  used  in  testing 
should  be  about  the  same  size,  excepting  the  main 
generating  and  driving  units.  All  pulleys  should 
be  of  such  size  as  to  give  the  same  peripheral  veloc- 
ity, so  that  any  two  may  be  belted  together.  Each 
machine  should  be  mounted  on  a  substantial  wooden 
base  capable  of  being  moved  around,  as  the  necessi- 
ties of  the  experiment  in  hand  may  dictate.  A  thin 
wooden  strip  tacked  to  the  floor  in  front  of  the 
wooden  base  is  sufficient  to  resist  the  belt  pull,  and 
such  method  of  securing  does  not  appreciably  dam- 
age the  floor.  Such  flexibility  cannot  be  had  by  any 
system  of  tracks.  Each  squad  should  have  its  own 
source  of  power — either  electrical  or  mechanical — 
so  that  a  change  in  load  conditions  will  not  affect 
the  speed  or  voltage  of  other  tests.  Conditions  of 
supply   should   be  under   the  control  of  the  testers. 

(5)  The  wiring  of  the  laboratory  should  be  such 
as  to  afford  ready  connection  to  any  machine  or 
instrument  in  the  laboratory.  Such  an  arrangement 
may  be  had  by  a  system  of  mains  under  the  floor, 
with  taps  to  a  number  of  floor  boxes  located  at  reg- 
ular interv'als,  and  furnished  with  fused  switches 
and    binding    posts.     From    other    binding    posts    in 

'  these  boxes,  mains  may  be  run  under  the  floor  to 
.slate-mounted  fused  sw-itches  on  the  side  walls, 
along  which  long  tables  may  be  located,  upon  which 
the  measuring  instruments  may  be  placed.  Such 
an  arrangement  avoids  the  use  of  long  connecting 
wires,  liable  to  be  tripped  over  and  a  valuable  in- 
strument jerked  off  and  damaged.  To  further  fa- 
cilitate making  connections,  a  system  of  mains  may 
he  run  on  the  ceiling,  with  plug  boards  at  intervals. 
With  a  long-handled  plugger,  special  connectors 
may  lie  plugged  overhead,  and  connected  to  a  ma- 
chine or  instrument  on  tne  floor  or  table.  All  wires 
should  be  run  to  a  specially  constructed  switchboard. 
through  which  any  lines  may  be  connected.  A 
l)oard  with  plug  connections  is  durable  and  con- 
venient. 

(6)  A  class-room  with  ample  blackboard  sur- 
face should  be  provided  adjacent  to  the  laboratory 
room.  Here,  explanations  of  a  general  nature  may 
he  given  to  the  section  before  beginning  the  lab- 
oratory work,  and  results  be  worked  up  after  the 
experiment  has  been  performed.  A  dark-room  for 
photometric  work  on  arc  or  incandescent  lamps  may 
be  located  in  the  basement. 


Work  of  the  British  Engineering  Stand- 
ards Committee. 

A  short  account  of  the  work  which  has  been  done 
by  the  British  engineering  standards  committee  has 
been  issued.  It  contains  a  list  of  the  various  com- 
mittees engaged  in  considering  the  question  of  stand- 
ardization, together  with  the  names  of  the  members 
who  compose  them  and  a  statement  of  the  work  with 
which  each  is  occupied. 

The  committee  on  electrical  plants  is  divided  into 
four  sub-committees.  One — on  generators,  motors 
and  transformers — is  collecting  evidence  as  to  how 
far  standardization  can  be  introduced  in  the  con- 
struction of  those  machines  and  their  component 
materials.  Another — on  temperatures — is  conduct- 
ing experiments  to  determine  the  ability  of  different 
insulating  materials  to  withstand  heat,  and  also 
the  deteriorating  effects  produced  by  their  exposure 
to  heat  over  long  periods.  A  third  is  considering 
the   standardization   of   cables   and    of   underground 

I.  Abstract  of  paper  read  betore  the  Society  for  the  Promotion 
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conduits  other  than  tramway  conduits,  and  is  en- 
gaged in  drawing  up  standard  tables  which  should 
simplify  and  cheapen  the  manufacture  of  cables. 
The  fourth  is  occupied  in  the  preparation  of  stand- 
ard tables  and  specifications  for  wires  and  with  other 
matters  directly  affecting  the  construction  of  tele- 
graphs and  telephones. 


Electricity  in  Placer  Mining  at  Brecken- 
ridge,  Colo. 

By  James  E.  Johnston. 

The  development  of  the  vast  mineral  resources  of 
Colorado  has  been  very  materially  aided  in  many  in- 
stances by  the  utilization  of  the  energy  of  her  moun- 
tain streams,  electricity  being  the  main  medium  of 
application.  The  intermittent  character  of  the  flow  of 
these   streams,   however,   has  been  the   most   serious 


GENERATING    ST.\TION    AND   TRANSFORMER    HOUSE   FOR 
PLACER-MIi-JING    PLANT    AT    BRECKENRIDGE,    COLO. 

drawback  to  the  extended  use  of  waterpower  in  that 
section  of  the  Rocky  Mountains.  Still,  for  some 
purposes,  this  is  not  as  great  an  obstacle  as  might 
at  first  seem.  This  is  especially  so  in  the  case 
of  placer  mining,  which  can  only  be  prosecuted  dur- 
ing the  summer  months,  at  which  time  even  the 
most  insignificant  of  these  streams  becomes  a  ver- 
itable torrent. 

The  Goldpan  Mining  Company  of  Breckenridge, 
Colo.,  has  the  largest  placer-mining  plant  in  the 
state,  if  not  in  the  United  States.     This  plant,  out- 
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alternating-current  Westinghouse  generators,  deliv- 
ering two-phase  current  at  440  volts,  and  direct- 
connected    to    two    Pelton    waterwheels. 

The  arrangement  of  these  generators  and  wheels 
is  novel  and  deserves  mention.  The  wheels  are  set 
as  closely  together  as  possible  to  allow  their  ex- 
tended shafts  to  pass  each  other.  The  shafts  are 
thus  parallel  and  of  the  same  length  and  some  four 
feet  apart.  On  each  end  of  each  shaft  is  mounted 
a  half  of  a  flexible  coupling  of  the  leather-link  type. 
At  each  end  of  this  arrangement  is  placed  a  gen- 
erator, which,  by  a  tension  screw  and  guides,  can 
be  placed  so  that  its  half  coupling  can  engage  with 
either  shaft.  Normally,  one  generator  will  be  used 
on  each  wheel,  but  the  plan  allows  either  wheel 
to  be  operated  with  either  generator  and  provides 
for  emergencies  that  otherwise  could  not  be  met. 

Two  exciters,  each  of  capacity  sufficient  to  excite 
both  generators  are  provided.  They  are  direct-con- 
nected  each  to  a  suitable  Pelton  wheel. 

As  a  portion  of  the  current  generated  is  used 
in  lighting  the  town  of  Breckenridge,  and  the  re- 
mainder is  applied  to  motor  work  of  an  intermittent 
nature,  the  switchboard  is  provided  with  two  sets 
of  bus  bars,  which  allows  of  either  multiple  or 
separate  running.  This  board  is  of  blue  Vermont 
marble,  provided  with  a  full  line  of  measuring  in- 
struments  of  the  long-scale  type. 

The  raising  transformers  are  located  in  a  sep- 
arate building,  and  are  of  the  Westinghouse  oil- 
cooled  type.  The  line  pressure  is  10,000  volts,  three- 
phase,  it  being  the  intention  to  cover  ultimately 
greater  transmission  distances  than  those  now  used. 
The  line  is  of  No.  5  copper,  two  circuits  of  three 
wires  each  of  one  set  of  poles.  Glass  insulators 
are  used. 

The  principal  use  in  mining  to  which  the  power 
is  applied  is  the  drivin"  of  pumps,  lighting  the  pit, 
etc.  Two  electrically  driven  portable  cranes  are 
used  in  moving  larger  boulders,  etc.  These  cranes 
are  of  the  boom  type  and  are  equipped  with  vari- 
able-speed, alternating-current  type-F  motors,  capable 
of  exerting  30  horsepower.  One  150-horscpower 
constant-speed  motor  is  used  to  drive  a  centrifugal 
pump  and  assists  in  keeping  the  pit  dry.  There  is 
also  a  well-equipped  machine  shop,  driven  by  a  50- 
horsepower,  constant-speed  motor.  In  this  shop 
were  made  the  large  wrought-steel  water  mains 
used  in   the  placer  system. 

Distribution   of  current   is   made  to   these   motors 


ELECTRICITY    IN    PLACER    MINING    AT    BRECKENRI 

side  of  the  direct  application  of  water  under  pressure 
to  the  washing  of  the  gravel  and  elevating  same 
from    the   pit,    is    largely    operated   by   electricity. 

Spruce  Creek,  some  five  miles  above  the  present 
scene  of  operations,  is  the  source  of  power.  It  is 
diverted  from  its  natural  channel  and  conveyed  to 
the  pressure  box  by  means  of  a  ditch  some  two 
miles  long.  From  the  pressure  box  to  the  gener- 
ating station  the  water  is  conveyed  in  a  steel  pipe 
of  var>'ing  diameter  and  thickness  to  suit  require- 
ments. The  total  effective  head  is  425  feet  and  the 
working  pressure   about  20C   pounds. 

The  generating  plant  consists  of  two  200-kilowatt, 


DGE,    COLO. — INTERIOR    OF    GENERATING    STATION. 

at  220  or  440  volts,  according  to  location  from  a 
sub-station  at  Breckenridge.  The  lighting  of  the 
town  is  from  2,200-volt  mains,  also  from  the  same 
sub-station. 

The  plant  has  been  in  full  operation  for  a  short 
time  only,  but  has  proved  the  wisdom  of  the  outlay 
by  materially  reducing  the  cost  of  the  mining  opera- 
tion. 


The  Havana  Electric  Company  of  London  (capi- 
tal, $1,500,000)  has  been  formed  to  develop  railways, 
lights,  telephones,  telegraphs  and  other  electrical 
industries  in  Cuba. 
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Rudolf,   Atlantic   City,   N.  J.,   September  2d   to   4tll. 

Association  of  Kdison  Illnminaling  Coinoanies,.  I'lie 
I'ronlenac,  Thousand  Islands,  St.  Lawrence  liiver,  N.  Y., 
September    8tli,   gth   and    loth, 

American  Electrotherapcutic  Association,  Hotel  Windsor, 
Atlantic  City,  N.  J.,   September  zzd  to  24th. 

Old  Time  Telegraphers  and  Historical  Association,  Mil- 
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St.   I.ouis,  December  28,   190.3,  to  January  2,   1904. 


Press  dispatches  from  Rome  report  that  the  mar- 
shal having  in  charge  the  outside  guardianship  of 
the  conclave  of  cardinals  which  resulted  in  the  elec- 
tion of  Pope  Pius  X.  lamented  that  some  "electrical 
contrivance"  had  not  been  installed  by  which  the 
election  of  a  pope  might  have  been  instantly  com- 
municated to  the  outside  guard  and  hence  to  the 
world.  Such  a  "contrivance"  is  at  hand  in  the  tele- 
phone, and  a  private  line  could  have  been  installed 
without  difficulty  in  such  a  manner  that  the  cardi- 
nals could  have  "called  up"  the  outside  world  with- 
out themselves  being  subject  to  call.  But  a  tele- 
phone in  the  conclave  would  doubtless  have  been 
opposed  to  precedent,  although,  from  the  point  of 
view  of  mere  utility,  it  would  appear  to  be  a  great 
convenience. 


When  Pope  wrote  that  "a  little  learning  is  a 
dangerous  thing"  he  was  doubtless  unaware  that  the 
incandescent  electric  lamp  was  one  of  the  fruits  of 
civilizatioti  destined  to,  benefit  a  future  generation. 
And  it  is  equally  probable  that  the  Bard  of  Twick- 
enham had  not  at  any  time  the  slightest  prophetic 
iirkling  of  the  modern  American  Sunday  newspaper, 
with  its  heterogeneous  contents  and  distressing  pic- 
tures. But  if  the  poet  could  have  foreseen  the  in- 
ciindeseent  lamp  and. also  conjured  up  the  horrid 
vision  of  the  Sunday  "illustrated  supplement,"  he 
would  have  congratulated  himself  anew  on  the  truth 
and  keenness  of  his  epigram  if  he  had  chanced  to 
glance  through  a  recent  article  on  bamboo  fiber. 
Speaking  of  this  material,  a  writer  for  Sunday  read- 
ers says  that  "Edison  found  it  suited  for  the  in- 
candescent light  until  platinum  supplanted  it."  The 
inference  is  that  platinum  is  used  for  the  filament 
of  the  ordinary  incandescent  lamp,  which  is  suffi- 
ciently removed  from  the  truth  to  be  amusing.  The 
orthodox  idea  is  that  Edison  used  platinum-wire 
filaments  in  his  earlier  lamps,  but  abandoned  them 
owing  to  unsuitability  and  expense.  Carbonized 
bamboo  fiber  ,was  then  adopted  and  used  for  a 
nuinber  of  years,  but  at  the  present  time  the  so- 
called  "squirted  filament"  made  of  a  viscous  solu- 
tion of  cotton,  carbonized,  is  in  general  use.  Plati- 
num is,  of  course,  used  In  every  incandescent  lamp, 
but  for  the  tiny  "leading-in"  wires,  not  for  the  fila- 
ment. The  newspaper  writer  speaks  with  the  con- 
fident air  of  one  having  knowledge,  but,  alas  I  like 
many  of  his  fellow  contributors  to  the  sensational 
Sunday  papers,  he  has  it  not;  he  has  the  cart  be- 
fore the  horse.  We  opine  that  if  Mr.  A.  Pope  knew 
of  him  and  his  work  a  grim  smile  of  satisfaction 
would  light  up  the  homely  features  of  the  author  of 
the  famous  line'. 


The  electrical  exports  of  the  United  States  con- 
tinue to  exhibit  a  steady,  although  not  sensational, 
growth.  For  the  year  ended  with  June,  1902,  these 
exports  amounted  to  $9,011,505,  while  for  the  year 
ended  with  June,  1903,  they  footed  up  to  $9,986,076. 
This  is  an  increase  of  $974,571,  or  a  trifle  over  10.8 
per  cent.  By  the  government  classification  electrical 
exports  are  divided  into  two  classes — "electrical  ma- 
chinery" and  "electrical  appliances  including  tele- 
graph and  telephone  instruments."  It  is  of  interest 
to  compare  the  figures  under  these  two  headings  in 
order  to  determine,  so  far  as  possible,  what  class  of 
American  electrical  manufactures  is  in  greatest  de- 
mand abroad.  These  figures  are:  Electrical  ap- 
pliances—1902,  $3,631,759;  1903,  $4,206,617;  increase, 
$574,858.  Electrical  machinery — 1902,  $5,379,746; 
i903j  $5,779,459;  increase,  $399,713-  Reduced  to  per- 
centages, the  increases  for  the  fiscal  year  are ;  Elec- 
trical appliaixces,  15.8  per  cent. ;  electrical  machinery, 
7.4  per  cent.  Therefore,  the  exports  of  electrical 
appliances  are  increasing  twice  as  fast  as  those  of 
electrical  machinery.  This  fact  is  partially  accounted 
for  by  the  number  of  American  plants  for  the  manu- 
facture of  electrical  machinery  established  in  Europe, 
but  not  altogether,  for  there  are  foreign  factories  of 
American  telephone  companies  also.  It  is  to  be 
noted  that  machinery  still  constitutes  the  greater 
part  of  our  electrical  exports,  although  if  the  pres- 
ent rates  of  increase  keep  up  this  condition  will  be 
reversed  soon. 

The  figures  would  be  more  enlightening  if  one 
knew  exactly  where  the  line  was  drawn  between  an 
electrical  machine  and  an  electrical  appliance.  Gen- 
erally, a  machine  is  clas.5ed  as  a  mechanism  having 
moving  parts.  That  definition  would  throw  trans- 
formers into  the  appliance  class,  but  the  government 


may  consider  a  transformer  a  inachine  nevertheless. 
And  how  about  an  arc  lamp?  That  has  moving 
parts,  but,  in  the  ordinary  acceptance  of  the  term, 
it  is  not  a  machine.  It  is  evident  that  the  exact 
significance  of  the  figures  cannot  be  arrived  at  with- 
out a  minute  classification,  which  it  would  be  diffi- 
cult or  perhaps  impossible  to  obtain.  But  the  broad 
and  gratifying  fact  remains  that  the  electrical  ex- 
ports of  the  country  increased  over  10  per  cent.,  for 
the  last  fiscal  year  and  now  stand  at  practically 
$10,000,000.  Furthermore,  speaking  in  general 
terras,  the  ratio  of  increase  of  exports  of  electrical 
appliances  was  twice  as  great  as  that  of  electrical 
machinery. 


A  YOUNG  Chicago  inventor  who  has  devised  what 
he  considers  to  be  an  improved  method  of  com- 
munication without  conducting  wires  appears  to  la- 
bor under  the  curious  delusion,  if  he  is  correctly 
reported  in  the  daily  papers,  that  he  is  applying  a 
new  name  to  his  apparatus  in  styling  it  a  "space- 
teJegraph"  system,  rather  than  a  "wireless"  one. 
The  fact  is  that  "space  telegraphy"  and  "wireless 
telegraphy"  are  contemporaneous  and  synonymous. 
Marconi  employs  the  former  term,  as  do  several 
other  writers  and  journals,  among  them  the  Western 
Electrician.  To  us  it  seems  that  "space  telegraphy" 
is  more  comprehensive  and  exact  than  "wireless 
telegraphy,"  and  we  prefer  it  as  the  generic  term, 
without  prejudice,  however,  to  the  more  popular 
"wireless,"  which  lends  itself  more  flexibly  to  va- 
rious combinations,  such,  for  instance,  as  the  wag- 
gish "Wirelessly  Yours"  that  appears  at  the  bottom 
of  the  letters  of  some  inventors.  But  whatever  one's 
preference,  the  fact  that  the  "space"  telegraph  is  as 
old  as  the  "wireless"  one  is  unquestioned. 


An  important  suit  has  been  begun  at  Indianapolis 
to  detennine  whether  the  admission  of  interurban 
cars  is  an  additional  servitude  upon  the  streets  of 
a  city.  Whether  property  owners  have  any  legal 
redress  is  for  the  courts  to  decide.  According  to  the 
decisions  of  the  Indiana  courts,  a  commercial  or 
steam  railroad  is  an  additional  burden  on  the  street, 
although  a  street  railway  is  not.  The  new  question 
is,  therefore,  whether  an  interurban  road,  carrying 
freight  and  passengers,  running  heavy  cars  and 
sometimes  trains  and  connecting  widely  separated 
towns  and  cities,  is  a  commercial  road  in  the  same 
sense  that  a  steam  road  is.  It  is  affirmed  that  the 
character  of  the  motive  power  will  make  no  dif- 
ference, as  it  is  freely  predicted  that  steam  roads 
will  ultimately  adopt  electricity,  as  some  have  al- 
ready done,  to  some  extent. 

In  the  Indianapolis  case  there  is  no  doubt  that 
the  property  in  College  Avenue,  where  the  com- 
plainant lives,  has  been  considerably  decreased  in 
value,  both  as  to  sales  and  rentals,  by  the  running 
of  interurban  trains  through  the  street.  As  evi- 
dence of  this  the  taxing  authorities  reduced  the 
assessment  of  20  per  cent.  But  can  the  companies 
that  caused  the  loss,  indirectly  at  least,  be  made  to 
compensate  the  property  holders?  The  city,  as  a 
corporation,  does  not  suffer  greatly  from  the  prac- 
tical loss  of  one  street,  except  in  the  reduced  taxa- 
tion. But  if  the  property  owners  in  one  street  suf- 
fer, property  holders  in  other  streets  where  inter- 
urban cars  are  run  suffer  likewise.  All  have  alike  in- 
vested money  in  homes  and  improvements  of  the 
streets,  and  now  find  their  investments  impaired. 
There  is  no  better  time  than  now  to  test  the  matter. 
If  the  interurban  companies  are  enjoying  rights  and 
privileges  greater  than  is  warranted  by  law,  the  fact 
should  be  so  determined,  and  if  the  property  hold- 
ers in  a  street  are  entitled  to  legal  redress  it  should 
be  granted  to  them.  But  over  and  above  these 
rights,  the  people  have  also  their  rights.  Is  it  good 
public  policy  to  discourage  electric-railway  construc- 
tion by  requiring  the  interurban  roads  to  buy  a 
right-of-way  through  every  town  and  city  through 
which  they  desire  to  run?  The  interurban  road  is 
a  comparatively  new  convenience ;  it  affords  a  valu- 
able service,  as  the  public  attests  by  its  increasing 
patronage ;  and  it  is  a  fair  question  of  doubt  whether 
tlie  courts  will  be  inclined  to  apply  the  old  legal 
rules  as  closely  to  the  interurbans  as  they  are  ac- 
customed to  do  in  case  Of  steam  roads.  However, 
it  is  important  at  this  time  that  the  rights  and  ob- 
ligations of  interurban  lines  and  their  relation  to 
the  community  be  legally  defined  as  soon  as  possible. 
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A  Year's  Electrical  Exports. 

According  to  intorniation  contained  iit  the  sitni- 
niary  of  coninierce  and  finance  prepared  by  (he 
Treasury  Department  of  tlic  United  States,  the  total 
electrical  exports  of  this  conntry  for  the  fiscal  year 
ended  June  30,  1903.  ainoinited  in  value  to  $9,986,- 
076.     The   amount  is    made   up   as   follows: 

Electrical  machinery   $S>779,459 

Electrical    appliances,    including    telegraph 

and   telephone   instruments 4,206,617 


Total    $9,986,076 

Compared  with  the  showing  for  the  year  before 
(ended  June  30,  1902I,  the  electrical  exports  of  the 
year  ended  June  30,  1903,  show  a  gain  of  $974,571, 
or  over  IO"^t  per  cent.,  the  tignres  being,  1902,  $9,011.- 
505;  1903,  $9,986,076.  A  further  comparison  of  the 
figures  shows  that  there  was  a  gain  in  both  elec- 
trical machinery  and  electrical  appliances.  The  gain 
in  machinery  w-as  from  $5,379,746  for  the  year  ended 
June  30.  1902,  to  $5,779,459  in  1903.  about  7%  per 
cent.  Electrical  appliances  show  a  gain  of  almost 
16  per  cent.,  the  figures  being:  1902,  $3,631,759; 
1903.   $4,206,617. 

As  in  previous  years.  Great  Britain  and  the  Brit- 
ish Colonies  were  the  best  customers  for  the  elec- 
trical machinery  made  in  the  United  States  and 
exported.  Other  countries  show  curious  fluctua- 
tions, as  shown  by  the  following  table: 

Exports  of  Electrical  Machinery. 


Exported  to 


United  Kingdom 

France 

Germany 

Other  Europe 

British  Nortli  .\merica 

Central  .American  States  and 
British  Honduras 

Mexico 

Cuba.." 

Other  West  Indies  and  Ber- 
muda  

Argentina 

Brazil 

Colombia 

Other  South  America 

Chinese  Empire 

British  East  Indies 

Hongkong 

Japan 

British  .Australasia 

Philippine  Islands 

Other  .\sia  and  Oceania 

British  .\frica I. 

All  other  Africa 1 

Other  countries 


For  the  Year  Ended  June  30. 


lyoi. 


52. 760.733 
179.360 
142.168 
200,297 
S07.4ILt 

3.W4 
374,»J70 
46.706 

26.349 

129.640 

233.047 

8.537 

51.004 

3S1 

317,081 

11,873 
242,464 
169,539 

45,770 

26, 190 

34,843 
350 


Totals 55,812.715   55.379,746   55,779.459 


1902. 


52,573,495 

39,255 

43.000 

173,402 

1,147.632 

18,830 
196,762 
30,959 

3.439 

61,705 

43,448 

2,368 

20,076 

2.894 

208,039 

9,274 

129,777 

563,272 

27,788 

13,342 

i    68,594 

2,150 

225 


1903. 


52,256.062 

46,999 

57,2oS 

219,812 

1,240,900 

13,546 
588,262 
15,768 

51,799 

41,594 

282,901 

41,832 

46,370 

21,061 

25,622 

18.808 

428.427 

200.469 

33.717 

13,805 

122,434 

i2,of56 


Comparing  the  figures  of  June,  1903,  with  those 
of  June,  1902,  it  is  seen  that  June  of  the  present  year 
has  gained  $23,875  in  the  total  value  of  electrical 
exports  over  June  of  last  year.  The  figures  given 
are  as  follows :  Electrical  appliances — June,  1903, 
$320,045;  June,  1902,  $310,541.  Electrical  machinery 
— June,    1903,   $416.552 ;   June,    1902.   $402,182. 


Formation  of  National  Arm,  Pin  and 
Bracket  Association. 

In  these  days  when  the  "get-together"  spirit  is 
so  strikingly  and  frequently  manifested  it  is  not 
surprising  that  the  makers  of  cross-arms,  pins  and 
brackets  used  in  electrical  line  construction  should 
deem  it  wise  to  forin  an  association  to  promote  the 
large  industo'  wnich  they  represent  and  to  stand- 
ardize the  product.  With  these  objects  an  organiza- 
tion was  formed  by  the  manufacturers,  the  first 
meeting  being  held  on  July  29th  and  30th  at  In- 
dianapolis. Ind.  The  charter  members  were  40  in 
number,  including  some  of  the  largest  concerns  of 
the  kind   in   the   country. 

The  officers  chosen  for  the  first  year  are :  Presi- 
dent, W.  H.  McElwee,  Ronda,  N.  C. ;  vice-presi- 
dent, Daniel  Ravcnel,  Franklin,  N.  C. ;  secretary, 
J.  B.  Magers,  Madison,  Ind.,  and  treasurer,  Robert 
L.   McOuat,   Indianapolis. 

There  are  in  all  about  150  concerns  engaged  in 
the  manufacture  of  wooden  cross-arms,  pins  and 
brackets  and  efforts  have  been  made  for  several 
years  past  to  effect  an  organization  among  them. 
Among  the  foremost  advocates  of  standard  pins 
and  brackets  is  E.  J,  Noblett  of  Chicago,  who  has  had 
much  to  do  with  the  formation  of  the  new  associa- 
tion. At  the  first  meeting  an  executive  committee 
composed  of  E.  J.  Noblett  and  M.  L.  Josslyn  of 
Chicago;  A.  W.  Bruner,  Paoli,  Ind.,  and  J.  C. 
Smoot,  North  Wilkeslxjro,  N.  C,  was  named.  This 
committee  will  have  charge  of  the  work  of  bring- 
ing in  as  many  as  possible  of  the  manufacturers 
before  the  next  meeting,  which  will  be  held  in  either 
Knoxville  or  Chattanooga  ne.xt  October.  The  prin- 
cipal object  of  the  association,  as  stated,  is  the 
standardization  of  product.  At  present  there  is  no 
uniformity  in  the  style  of  arms,  brackets  and  pins, 
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each  manufacturer  following  out  his  own  ideas  on 
the  subject.  It  will,  therefore,  be  not  only  a  benefit 
to  the  makers  themselves  if  uniform  types  be 
adopted,  but  it  will  also  do  away  with  much  an- 
noyance  to  consumers. 


Electrical  Progress  in  New  Zealand. 

The  annual  report  of  the  Post  and  Telegraph  De- 
partment of  New  Zealand  shows  marked  gains  in 
the  telegraph  and  telephone  fields  and  a  general  in- 
crease in  the  electric  power  and  lighting  industries 
of  the  colony.  The  total  value  of  the  telegraph  and 
telephone  business  for  the  year  ended  March  31, 
1903.  including  miscellaneous  telegraph  receipts  and 
government  telegrams,  amounted  to  $1,209,819  as 
compared  with  $1,142,022  for  the  previous  year,  an 
increase  of  $67,797. 

During  the  year  ended  March  31,  1903,  there  were 
4,559,304  telegrams  sent  over  the  various  lines,  an 
increase  of  391,323  over  the  preceding  year.  Of 
the  total  number  of  telegrams  forwarded,  4,271,- 
218  represent  the  paid  traffic.  The  revenue  on 
these  amounted  to  $745,222.  This  amount  com- 
pared with  the  revenue  from  the  paid  telegrams 
for  the  year  ended  March  31,  1902 — $688,083 — shows 
a  gain  of  over  eight  per  cent.  There  was  22,672 
miles  of  wire  in  operation  at  the  close  of  the  present 
fiscal  year  as  compared  with  21,705  miles  last  year, 
thereby  giving  an   increase  of  967  miles. 

The  telephone  exchanges  are  growing  in  number. 
During  the  year  ended  March  31st  last,  the  num- 
ber of  central  exchanges  increased  from  23  to  26 
and  the  sub-exchanges  from  35  to  44.  An  increase 
of  1,373  new  subscribers  was  made  during  the  year, 
bringing  the  total  up  to  10,633.  The  exchange  sub- 
scriptions for  the  year  amounted  to  $292,053,  an 
increase  of  $32,119  over  last  year.  At  the  close  of 
the  year  8,727  miles  of  telephone  wire  was  in  op- 
eration, being  an  increase  of  960  miles  over  the 
previous   year. 

The  British  Pacific  cable,  which  was  opened  for 
traffic  between  New  Zealand,  Australia  and  Fiji 
on  April  9.  1902,  has  been  completed  to  Vancouver 
Island  and  was  opened  for  international  business 
on  December  8,  1902.  The  steamer  Colonia  com- 
pleted the  laying  of  the  Vancouver-Fanning  Island 
cable  at  Fanning  Island  on  October  6,  1902.  The 
steamer  Anglia,  after  laving  the  Southport,  Nor- 
folk Island.  Doubbs  Bay  and  Fiji  sections  reached 
Honolulu  on  September  30th  with  the  Fanning 
Island-Fiji  sections  and  the  Fanning  Island  shore 
end  of  the  Vancouver  cable.  She  commenced  lay- 
ing the  Fiji  section  the  same  day  and  finished  her 
work  at  Suva  on  the  31st,  thereby  establishing  com- 
munication with  Great  Britain  and  Europe,  Canada 
and  the  United  States.  The  Pacific  traffic  is  steadily 
growing,  and  since  the  completion  of  the  cable  the 
colony's  telegraph  business  has  increased  about  50 
per  cent.  Reduced  rates  from  New  Zealand  are  in 
operation  as  follows :  To  Vancouver  and  San 
Francisco,  56  cents  a  word ;  to  New  York,  64  cents 
a  word.  Ordinary  rates  to  Great  Britain  are  re- 
duced to  72  cents  a  word  and  government  mes- 
sages to  37  cents.  The  average  number  of  mes- 
sages transmitted  to  and  from  New  Zealand  since 
the  opening  of  the  Pacific  cable  has  increased  from 
about  425  to  600  a   day. 

The  department  reports  much  activity  in  electric- 
railway  building  and  in  electric-light  and  power 
work.  Auckland,  Wellington  and  Dunedin  are 
especially  active  in  electric-railway  construction. 
Applications  for  licenses  for  the  electric  lighting 
of  boroughs  are  on  the  increase.  Many  of  the 
schemes  contemplate  the  transmission  of  power  at 
considerable  distances  and   at  high  voltages. 


International  Space-telegraph  Con- 
gress. 

The  international  conference  to  consider  space 
telegraphy  in  its  relation  to  navigation,  rights  of 
non-interference  and  similar  questions  that  can  only 
be  settled  by  international  agreement,  assembled  in 
Berlin,  under  the  auspices  of  the  Imperial  Postoffice 
Department,  on  August  4th.  Germany,  Great  Brit- 
ain, France,  Russia,  Austria-Hungary,  Italy,  Spain 
and  the  United  States  are  represented.  The  German 
emperor  is  credited  with  originating  the  idea  of  the 
conference.  General  A.  W.  Greely,  chief  signal  offi- 
cer of  the  army,  is  the  official  representative  of  the 
United  States.  Before  sailing,  General  Greely  said 
that  as  he  understands  it  the  idea  is  to  formulate 
such  regulations  regarding  space  telegraphy  as  may 
be  thought  to  be  in  the  best  interests  of  the  nations 
of  the  world.  The  general  conditions  under  which 
wireless  systems  can  be  operated  in  the  different 
countries  will  be  discussed,  and  there  should  be 
some  important  results. 


Armours  Figure  in  Electric-railway 
Talk. 

According  to  reports  coming  from  Omaha,  the 
Armour  Packing  Company  will  soon  ow^n  and  be 
operating  an  electric  line  stretching  from  Kansas 
City  to  St.  Joseph,  thence  to  Omaha  and  on  north 
to  Sioux  City.  In  addition,  the  company  will  have 
its  own  power  furnished  by  a  plant  controlling  the 
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Platte  River,  either  at  Fremont  or  Colurnbus.  Fur- 
ther, it  is  said,  the  .Armours  will  have  the  control- 
ling interest  in  the  street  railways  of  all  four  cities. 
If  the  plan,  works  out  as  well  as  the  present  indi- 
cations promise,  they  will  have  considerable  power 
above  their  own  needs  to  place  on  the  market,  and 
they  are  expected  to  derive  an  income  from  traffic 
in  freight  and  passengers  on  their  electric  line  be- 
yond   their  own   carrying   needs. 


Coming    Street-railway    Convention    in 
Saratoga. 

Preparations  for  the  twenty-second  annual  meet- 
ing of  the  American  Street  Railway  Association,  to 
be  held  at  the  Grand  Union  Hotel,  Saratoga  Springs, 
N.  Y.,  on  September  2d,  3d  and  4th,  are  proceeding 
satisfactorily.  In  a  circular  dated  August  1st  Sec- 
retary T.  C.  Penington  of  Chicago  announces  that 
papers  will  be  presented  on  the  following  subjects: 

"Steam   Turbines." 

"Electric  Welded  Joints." 

"The  Evils  of  Maintenance  and  Champerty  in 
Personal-injury    Cases." 

"Train  Orders  and  Train  Signals  on  Interurban 
Roads." 

"Freight    and    Express    on    Electric   Railways." 

"The  Manufacture  and  Distribution  of  Alternating 
Currents  for  City  Systems." 

"Comparative  Merits  of  Single  and  Double-truck 
Cars  for  City  Service." 

"The   Right-of-way." 

The  prospects  for  a  large  and  successful  conven- 
tion are  excellent.  Saratoga  is  a  famous  watering 
place  and  has  accommodations  for  20,000  guests,  it 
is  said.  Its  mineral  springs  are  known  throughout 
the  world,  and  its  parks  and  lake  resorts  are  fea- 
tures that  attract  thousands  during  the  summer. 
The  exhibition  of  street-railway  machinery  and  sup-' 
plies  will  be  held  on  the  piazzas  and  grounds  of  the 
hotel  and  will  undoubtedly  be  the  largest  display 
of  the  kind  ever  shown  at  any  convention.  The 
annual  dinner  will  be  held  at  the  Grand  Union  Hotel, 
Friday  evening,  September  4th,  when  the  officers- 
elect   will   be  installed. 

The  following  resolution  was  unanimously  adopted 
by  the  executive  committee :  "The  secretary  is  di- 
rected to  request  the  chief  executive  officer  of  the 
different  companies  to  notify  all  delegates  and  heads 
of  departments  attending  the  convention  that  they 
are  expected  to  be  present  at  all  sessions  of  the 
meeting  and  take  part   in   the   discussions." 

Excursion  fares  (a  fare  and  one-third  for  the 
round  trip)  have  been  granted  by  the  various  pas- 
senger associations  except  the  Southwestern  Pas- 
senger Association.  The  usual  regulations  in  re- 
lation to  certificates  to  be  obtained  from  ticket  agent 
at  point  of  starting  will  apply.  These  certificates 
must  be  signed  by  the  ticket  agent  at  point  where 
ticket  is  purchased,  countersigned  by  the  secretary 
of  the  association  and  signed  and  stamped  by  special 
agent  of  the  passenger  association  in  attendance  at 
the  conventions.  Therefore,  Secretary  Penington 
urges  all  holders  of  certificates  to  leave  them  with 
the  clerk   of  the   association   when   registering. 

To  accommodate  the  Chicago  and  western  dele- 
gates and  visitors  to  the  convention  the  Wabash 
Railroad  will  run  a  special  train,  leaving  Chicago 
at  5  p.  m.  on  Monday,  August  31st,  Detroit  11:30 
p.  m.,  Buffalo  7  a.  m.  on  Tuesday  and  arriving  at 
Saratoga  at  3  p.  m.  on  Tuesday,  September  ist. 
The  delegates  from  St.  Louis  will  leave  that  city 
in  a  through  sleeper  at  g  a.  m.  on.  August  31st  and 
connect  with  the  Chicago  special  at  Detroit.  An 
additional  sleeper  will  be  attached  at  Detroit  to 
accommodate  the  Detroit  and  Michigan  delegates. 
Mr.  N.  C.  Keeran  of  Chicago,  city  passenger  agent 
of  the  Wabash,  will  have  charge  of  the  ti-ain.  Mr. 
Keeran  has  personally  conducted  several  special 
trains  to  former  conventions  of  the  American  Street 
Railway  Association  and  is  well  known  to  street- 
railway   men,   with   whom   he   is  very  popular. 


Death  of  C.  A.  Morss. 

Charles  A.  Morss  of  Boston,  Mass.,  died  suddenly 
at  Woodstock,  Vt.,  on  July  26th.  He  was  stopping 
at  the  Woodstock  Inn  for  a  brief  outing,  for  al- 
though 80  years  of  age,  Mr.  Morss  was  still  in  active 
business  in  Boston,  being  president  of  the  Simplex 
Electrical  Company.  He  had  large  business  inter- 
ests, his  chief  offices  being  in  the  same  building  in 
Cornhill,  Boston,  wherein  he  began  his  business 
career  as  a  youth,  and  which  he  had  occupied  for 
about  60  years.  All  lines  of  wire  work  were  dealt 
in  by  him,  the  firm  name  of  Morss  &  Whyte  being 
widely  known ;  and  in  1885  Mr.  Morss,  whose  part- 
ner had  retired,  began  the  manufacture  of  insulated 
wire  and  cables,  incorporating  later  as  the  Simplex 
Electrical  Company,  of  which  he  remained  presi- 
dent until  the  time  of  his  death.  He  was  a  member 
of  Boston  Connnandery,  Knights  Templar,  and  was 
also  a  prominent  member  of  the  congregation  of  the 
famous   Old   South   Church. 


Work  is  to  commence  at  once  upon  the  exten- 
sive improvement  of  the  street-car  system  in  Van- 
couver, B.  C,  owned  by  the  British  Columbia  Elec- 
tric  Railway   Comnany. 


98 


WESTERN    ELECTRICIAN 


August  8,  1903 


Atmospheric   Electricity  Considered 
with  the  Theory  of  Electrons.' 

By  Hermann   Ebert. 

Recent  investigations  into  the  composition  of  the 
air,  which  we  already  thought  we  l;new  so  well, 
have  revealed  to  us  a  number  of  new  constituents 
among  which  the  monatomic  noble  gases  discov- 
ered by  W.  Ramsay,  and  more  especially  the  so-called 
atmospheric  ions  or  electrons  of  Elster  and  Geitel, 
appeal  to  the  interest  of  a  larger  circle  of  students. 
The  other  constituents  are  in  themselves  electrically 
indifferent,  as  far  as  at  present  known,  but  the 
last-named  are  distinguished  by  the  'fact  that  they 
are  electrically  charged ;  consequently  these  react 
very  decidedly  upon  the  forces  that  proceed  from 
an  electric  body,  whereas  the  electrically  neutral 
bodies  do  not  do  so.  The  cha!>ges  on  these  little 
particles  are  apparently  neither  chosen  at  will  nor 
accidental,  but  are  of  a  definite  strength  for  each. 
From  Faraday's  law  of  electrolj'sis,  according  to 
which  a  definite  amount  of  electricity  always  seems 
to  be  united  to  a  chemically  equivalent  mass  of 
matter,  Helmholtz  had  already  concluded  that  elec- 
tricity must  be  conceived  of  as  consisting  of  the 
smallest  indivisible  electrical  quantities  or  elemental 
quantities.  If  one  of  these  elemental  quantities  oc- 
cupies the  valence  position  of  a  material  atom  or 
of  a  combination  of  atoms,  it  forms  wdiat  is  called 
an  electric  ion.  The  characteristic  of  this  ion  is 
that  by  its  presence  a  perfectly  definite  quantity  of 
ponderable  material  is  attached  to  a  very  small,  but 
also  very  definite,  quantity  of  electricity  (of  the 
order  of  magnitude  10— ""  electrostatic  units).  More 
recent  investigations  into  discharges  through  gases 
and  the  radiations  which  accompany  them,  partic- 
tilarly  the  studies  on  the  cathode  rays,  have  shown 
that  the  electrical  elemental  quantities  also  play  an 
important  role  in  these  processes.  The  negatively 
charged  particles,  of  which,  for  example,  the  cathode 
rays  consist,  have  masses  that  are  about  1,000  times 
smaller  than  the  smallest  mass  of  which  we  have 
possessed  any  knowledge  up  to  this  time,  viz.,  the 
hydrogen  atom,  or,  according  to  the  investigations 
of  J.  J.  Thomson,  Lorenz,  Kaufmann,  and  Abraham, 
they  have  only  an  apparent  mass.  Since,  howevei, 
an  electric  particle  moving  with  great  rapidity  offers 
resistance  to  any  change  in  the  direction  and  velocity 
of  its  movements,  it  must  perfectly  exhibit  the  phe- 
nomena of  inertia.  If  the  characteristic  factor  be- 
longing to  it  as  a  mass  be  multiplied  by  the  accelera- 
tion produced,  this  product  will  represent  the  force 
required  for  the  change  of  motion.  This  factor, 
therefore,  plays  the  same  role  as  the  mass,  even  if 
we  consider  the  electric  particle  itself  as  being  with- 
out mass  in  the  usual  sense.  These  electric  par- 
ticles are  called  electrons,  to  distinguish  them  from 
the  ions,  which  latter  are  formed  only  after  the 
electrons  unite  with  atoms  or  combinations  of  atoms. 

It  has  been  possible  to  establish  the  presence  of 
these  electrons  not  only  inside  of  the  discharging 
tubes,  but  also  in  gases  traversed  by  Roentgen  rays, 
or  Becquerel  rays,  and,  according  to  Lenard,  also 
in  such  gases  as  have  absorbed  the  very  short  waves 
of  ultra-violet  light.  That  they  also  occur  in  the 
ordinary  atmosphere  of  the  earth  has  been  demon- 
strated by  Elster  and  Geitel,  by  exposing  to  the  air 
a  well  insulated  electrically  charged  metallic  body, 
a  so-called  "dissipator."  The  loss  of  charge  that 
occurs  from  this  body  can  be  very  considerably  in- 
creased if  a  wire  cage  charged  to  the  same  tension 
with  the  saine  kind  of  electricity  be  placed  about 
the   metallic   dissipator   and  the   electroscope. 

This  increased  loss  cannot  be  explained  by  the 
action  of  dust,  smoke  or  moisture,  but  is  only  in- 
telligible on  the  assumption  that  electrons  of  the 
opposite  sign  are  attracted  by  the  wire  cage  and 
are  used  up  by  the  activity  of  the  enclosed  dissi- 
pator. Since  the  active  surface  of  the  cage  is  much 
greater  than  that  of  the  object  within  it,  therefore 
the  latter  will  be  discharged  much  more  quickly 
than  if  the  discharge  took  place  without  any  cage, 
a  conclusion  fully  borne  out  by  the  observed  facts. 
Moreover,  negatively  laden  wires  hung  in  the  open 
air  acquire  the  induced  radio-activities  so  charac- 
teristic of  the  gases  that  have  been  excited  by  Bec- 
querel rays.  i.  e.,  they  become  good  electrical  con- 
ductors and  are  provided   with '  electrons. 

In  order  to  measure  the  charge  of  electrons  con- 
tained in  the  air  at  a  given  tirne  and  place,  the 
lecturer  [Professor  Ebert]  had  constructed  an  appa- 
ratus, which  he  exhibited.  In  this  apparatus  a  clock- 
work aspirator  draws  a  definite  quantity  of  air 
through  the  space  between  two  coaxial  metal  cyl- 
inders fitting  one  into  the  other;  the  inner  cylinder 
rests  directly  upon  the  electroscope,  while  the  outer 
one  serves  as  a  protecting  cylinder.  If  the  capacity 
of  the  system  and  the  quantity  of  air  drawn  through 
it  in  a  given  time  is  known,  then  one  can  (from 
the  number  of  volts  indicating  the  loss  in  tension 
during  this  time,  after  applying  a  small  correction) 
calculate  in  absolute  measure,  the  quantity  of  elec- 
tricity that  has  been  contained  in  a  cubic  meter  of 
air  as  a  charge  of  electrons.  The  apparatus  is  to 
a  high  degree  free  from  the  influence  of  the  wind 
and  of  external  electrical   forces. 

The  very  first  determinations  showed  that  the 
charges  of  electrons  found  at  the  surface  of  the 
earth  were  conditioned  by  the  changes  going  on  in 

I.  A  lecture  delivered  before  the  Swiss  Society  of  Natural  Sci- 
ences. Geneva,  1902,  and  translated  for  the  United  States  Monthly 
Weatiier  Review  from  the  Meteorolottische  Zeitschrift  by  Dr.  C. 
Abbe,  Jr.  The  author  is  a  professor  in  the  University  it  Munich. 


the  higher  strata  of  the  atmosphere  and  the  circu- 
latory motions  occurring  in  them.  Thus,  during 
the  foehn  the  charge  of  electrons  was  not  only  ab- 
solutely very  high,  but  there  also  occurred  a  note- 
worthy shifting  of  the  normal  distribution,  showing 
that  many  more  positive  than  negative  electrons 
are  contained  in  the  air  of  the  foehn.  In  order  to 
explain  these  conditions  the  lecturer  had  worked 
up  the  data  obtained  by  observers  in  free  balloons 
with  the  Elster-Geitel  atmospheric  electrical  appa- 
ratus, and  with  his  own  aspiration  apparatus,  'as 
used  with  the  sounding  balloon.  Four  such  series 
were  conducted  by  Dr.  R.  Emden,  who  attained 
heights  of  over  7,200  meters.  H.  B.  DeSaussure 
had  already  shown  the  necessity  of  undertaking 
electrical  measureinents  in  balloons  if  we  are  to 
learn  anything  about  the  character  of  the  electrical 
phenomena  of  the  atmosphere,  and  it  would  be  most 
welcome  if  other  countries  would  join  in  the  simul- 
taneous, international  monthly  balloon  ascensions 
made  from  widely  separated  points  in  Europe.  In 
fact,  these  ascensions  have  already  explained  many 
points,  but,  as  so  often  happens  in  the  investigation 
of  infinite  nature,  so  here,  where  one  problem  is 
solved  a  hundred  new  questions  and  problems  arise. 
There  is  always  work  enough  to  be  done. 

The  electronic  charge,  or  the  number  of  electrons, 
generally  increases  very  rapidly  with  the  altitude, 
so  that  we  may  conclude  a  proportionally  very  high 
degree  of  electrical  conductivity  for  the  highest 
strata ;  indeed,  we  must  assume  this  if  we  are  to 
explain  such  phenomena  as  the  aurora.  Perhaps  it 
is  the  passage  of  the  ultra-violet  rays  from  the  sun 
through  these  regions  that  gives  rise  to  the  electrons. 

In  the  lower  layers  of  the  atmosphere  we  gen- 
erally find  a  preponderance  of  the  positive  charges, 
and  this  is  apparently  due  to  the  fact  that  the  ter- 
restrial globe  is  itself  negatively  charged,  and  there- 
fore attracts  the  positive  electrons,  but  repels  the 
negative  ones.  For  this  reason  above  mountain 
summits,  where  the  density  of  the  terrestrial  charge 
attains  a  particularly  high  value,  there  is  a  pre- 
ponderating number  of  positive  electrons  present; 
therefore  when  the  foehn  blows  across  the  mountain 
crests,  it  brings  with  it  down  into  the  valleys  this 
upper  air,  rich  in  ions  and  with  its  excess  of  positive 
electrons. 

This  shifting  of  the  electron  content  in  one  di- 
rection or  the  other  appears  to  produce  a  specific 
effect  upon  the  human  organism.  P.  Czermak,  who 
has  studied  this  phenomenon  in  the  foehn  region  at 
Innsbruck,  is  disposed  to  connect  this  fact  with 
the  so-called  foehn  sickness  which  attacks  sensitive 
persons,  and  for  which  up  to  this  time  no  explana- 
tion has  been  found.  In  this  connection  the  results 
of  the  Monte  Rosa  expedition,  for  the  investigation 
of  the  mountain  sickness,  recently  reported  on  by 
Caspari,  is  very  interesting.  In  hollows,  caves  and 
chasms  which  communicate  with  the  open  air,  but 
at  the  same  time  harbor  a  considerable  quantity  of 
quiet,  stagnating  air,  the  electron  content  may  attain 
a  very  high  figure  ;  here,  also,  as  will  be  explained 
later,  an  outflow  of  the  negative  electrons  and  a 
constantly  increasing  rise  in  the  quantity  of  positive 
electrons  may  take  place.  It  is  such  partially  en- 
closed spaces,  passages,  etc.,  that,  according  to  the 
experiences  of  many  mountain  guides,  are  especially 
apt  to  give  occasion  for  the  complex  phenomena 
of  mountain  sickness,  even  where  altitude  or  any 
other  peculiarity  of  the  air  offers  a  predisposing 
cause  for  this  effect.  In  such  a  passage  on  Monte 
Rosa,  notorious  for  its  mountain  sickness,  Caspari, 
in  fact,  found  that  the  Elster-Geitel  dissipator 
showed  an  enormously  increased  charge  of  electrons. 

The  theorem  that  in  the  higher,  purer  strata  of 
the  atmosphere  the  charge  of  electrons  is  larger 
than  in  the  lower,  is  not  without  exceptions, -and,  ap- 
parently, cannot  even  be  considered  as  of  general 
scope.  If  in  midstimmer  a  high  plateau  or  the 
southern  slope  of  a  mountain  range  is  continuously 
and  strongly  illuminated  by  the  sun,  rising  currents 
of  air  form  and  elevate  the  air  which  has  for  a 
long  time  been  in  contact  with  the  surface  of  the 
earth ;  a  system  of  ascending  and  descending  cir- 
culations is  established  until  the  distribution  of 
teiTiperature  with  altitude  corresponds  to  the  adia- 
batic  equilibrium.  Each  time  when  air  comes  into 
contact  with  the  conducting  surface  of  the  earth 
the  latter  gives  off  a  portion  of  its  electrons  to  the 
air.  and  thus  the  whole  stratum  of  air  gradually 
becomes  saturated  with  them.  This  we  were  able 
to  determine  very  clearly  during  two  summer  ex- 
cursions in  June  and  July,  that  we  made  from  Mu- 
nich in  the  early  morning  after  the  sun  had,  during 
the  previous  day,  burned  scorchingly  on  our  upper 
Bavarian  plateau.  During  the  night  the  stratum 
lying  immediately  next  the  ground  had  greatly  cooled 
off,  so  that  we  did  not  at  first  find  decreasing  tem- 
peratures immediately  above  us,  as  is  generally  the 
case  in  balloon  ascensions,  but  encountered  rising 
temperatures,  i.  e.,  a  so-called  inversion  of  .tempera- 
ture. On  the  other  hand,  when  we  entered  the 
.stratum  of  air  that  had  been  warmed  by  the  ground 
on  the  previous  day,  and  had  risen  to  a  higher  level, 
the  temperature  fell  at  the  rate  of  about  1°  C.  per  100 
meters  of  altitude,  a  rate  characteristic  of  the  adia- 
batic  equilibrium.  In  this  stratum  we  found  almost 
exactly  the  same  electrical  conditions  of  the  air 
as  had  been  recorded  with  accurately  compared 
instruments  on  the  surface  of  the  earth  at  various 
Stations    on    the  preceding  day,     In   summer  this 


stratum  may  attain  a  height  of  2,000  meters,  and 
even   more,   over  the   Bavarian   tableland. 

At  and  above  this  elevation,  however,  the  dis- 
tribution of  electrons  is  not  by  any  means  simple 
enough  to  permit  one,  by  extrapolating  from  the 
values  already  found,  to  deterinine  the  electrical 
conductivity  prevailing  in  those  regions  in  which 
the  polar  auroral  phenomena  principally  occur,  and 
which,  according  to  both  older  and  more  recent 
observations,  frequently  extend  down  to  our  lati- 
tudes.' Recently  the  interest  of  meteorologists  has 
been  awakened  by  the  phenomenon  of  a  peculiar 
stratification  which  so  subdivides  the  whole  column 
of  air  above  us  that  the  characteristic  meteorological 
elements,  especially  temperature  and  amount  of 
aqueous  vapor  suddenly  change  their  values  in  pass- 
ing from  one  stratum  to  another.  These  stratifica- 
tions are  of  the  greatest  importance  for  the  forma- 
tion of  clouds,  and  consequently  for  climatological 
conditions.  In  balloons  one  can,  as  a  rule,  perceive 
very  clearly  when  a  new  stratum  is  entered;  a  sud- 
den change  in  direction  and  velocity  of  movement 
generally  accompanies  this  transition,  due  to  the 
different  direction  and  velocity  of  the  wind  in  the 
new  stratum.  Now,  it  is  noteworthy  that  with  each 
entrance  into  a  new  stratum  there  has  been  observed 
a  sudden  change  in  the  electronic  charge  and  also 
in  the  proportion  in  which  the  positive  and  the  neg- 
ative charges  are  mixed  in  these  strata.  Therefore, 
just  as  each  stratum  is  characterized  by  a  certain 
temperature  and  moisture,  so  it  is  also  characterized 
by  certain  electrical  properties  which  seem  to  be 
conditioned  chiefly  by  its  origin.  Thus,  the  strata 
flowing  from  the  Alps  are  quite  differently  consti- 
tuted electrically  from  the  currents  flowing  toward 
the   mountains. 

But  balloon  investigations  into  the  electronic  charge 
of  the  higher  layers  of  the  atmosphere  should  be 
of  interest  for  other  very  different  reasons  also. 
According  to  the  profound  investigations  of  C.  T. 
R.  Wilson,  it  can  no  longer  be  doubted  that  the 
electrons  existing  in  the  air  play  an  important  part 
in  all  processes  of  atmospheric  condensation.  By 
repeated  alternate  condensations  and  expansions  of 
air  saturated  with  water  vapor  and  contained  in  a 
large  closed  space,  Wilson  freed  the  air  of  dust, 
since  the  fine  particles  of  the  latter  serve  as  centers 
of  condensation  and  sink  with  the  cloud  of  inist 
which  forms.  Even  after  this  clarification,  however, 
renewed  condensation  occurred  when  the  supersat- 
uration  by  the  aqueous  vapor  reached  either  one  of 
two  well-defined  limits.  It  further  appeared  that 
these  limits  were  the  same  and  were  much  more 
distinctly  marked  if  the  enclosed  sample  of  air  were 
artificially  ionized  by  Roentgen,  Becquerel,  or  ultra- 
violet rays,  and  that  it  is  the  electrons  themselves 
which  serve  as  centers  of  condensation.  Of  special 
iiTiporfance  is  the  fact  that  the  aqueous  vapor  con- 
denses more  readily,  i.  e.,  at  a  lower  degree  of  super- 
saturation,  upon  the  negative  than  upon  the  positive 
electrons,  and  consequently  that  during  progressive 
condensation,  first  the  negative  and  then  the  positive 
particles  are  precipitated.  Recent  meteorological  in- 
vestigations have  shown  that  extensive  supersatura- 
tions  are  not  rare,  even  in  the  free  atmosphere ; 
therefore,  the  charge  of  free  electrons  present  in  a 
layer  of  air  in  which  condensation  has  just  beg'.in 
must  be  of  great  importance  in  the  formation  of 
clouds  in  that  stratum.  We  must  conclude  that 
three  classes  of  nuclei  for  condensation  are  present 
in  our  atmosphere.  The  first  class  consists  of  dust 
particles  upon  which  the  aqueous  vapor  is  precipi- 
tated at  the  least  approach  to  supersatiiration :  as 
these  water-laden  particles  fall  to  the  ground  they 
form,  therefore,  a  precipitation  that  is  electrically 
neutral.  As  the  result  of  a  further  condensation  of 
the  aqueous  vapor  the  second  class  of  condensation 
centers,  or  the  negative  electrons,  become  nticlei,  and 
the  precipitation  that  reaches  the  earth's  surface 
brings  with  it  negative  charges.  Only  after  super- 
saturation  has  proceeded  very  far  will  positive 
charges  be  brought  down  (by  positive  electrons) 
from  the  higher  atmospheric  layers.  This  explains 
the  varying  signs  of  the  electric  charges  which  the 
atmospheric  precipitation  shows  in  a  rainshower  or 
in  a  thunderstorm.  At  first  the  signs  may  be  elec- 
trically neutral  in  spite  of  higher  electric  tensions 
at  the  ground.  Lenard  found  electrically  neutral 
particles  among  those  produced  in  gases  by  ultra- 
violet rays ;  the  mist  clouds  which  he  generated  in 
air  saturated  with  water  vapor  by  the  passage  of 
ultra-violet  radiation  showed  themselves  not  to  be 
electrically  charged,  but  neutral,  as  they  descended 
upon  a  metal  plate  connected  with  the  electrometer. 
However,  the  thorough  investigations  by  Elster  and 
Geitel,  into  the  electrical  nature  of  the  atmospheric 
precipitations  which  have  been  carried  on  with  all 
the  precautions  so  urgently  necessary  for  such  ex- 
periments when  conducted  in  the  open  air,  have 
demonstrated  beyond  all  doubt  the  preponderance 
of  negative  charges.  For  example,  wdten  dew  forms 
on  a  morning  following  a  clear  night  the  number  of 
negative  electrons   on  the  earth's  surface  decreases. 

Our  own  countings  of  electrons  on  the  ground, 
as  well  as  in  the  upper-air  strata,  furnish  the  data 
for  approaching  nearer  to  the  question  from  the 
quantitative  side  also.  In  the  stratum  of  cumulous 
clouds,  at  about  2,000  meters  above  sea  level,  we 
have  repeatedly  found  charges  of  electrons  exceed- 
ing those  on  the  earth's  surface  fourfold,  and  even 
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more.  At  tlie  surface  of  the  earth  under  our  normal 
weather  conditions,  there  are  from  one  to  three 
electrostatic  unit  charges  of  free  electricity  per  cubic 
meter,  with  somewhat  more  free  positive  charges 
than  free  negative,  as  already  stated.  With  increas- 
ing altitude,  this  unipolarity  becomes  more  and  more 
equalized,  and  is  accompanied  by  a  simultaneous 
increase  in  the  absolute  amount  of  the  charge;  at 
an  altitude  of  three  kilometers  we  have  a  charge  of 
more  than  four  electrostatic  units  per  cubic  meter. 
For  example,  on  the  basis  of  the  Elster-Geitel  de- 
terminations of  tile  electrical  charges  in  the  atmo- 
spheric precipitation  V.  Conrad  (Wiener  Berichte, 
HI,  Abth,  Ila.  p.  342,  1902)  has  computed  that  the 
amount  of  electricity  in  one  gram  of  the  water  of 
a  cumulus  cloud  amounts  to  1/36  of  10—*  of  a 
coulomb.  Within  a  dense  cloud  in  which  the  vision 
could  penetrate  to  a  distance  of  only  18  meters, 
there  was,  according  to  Conrad's  measurement,  five 
grams  of  water  per  cubic  meter,  consequently  an 
electric  charge  of  about  1/7  of  10—*  of  a  coulomb 
per  gram  of  water.  Now,  if  the  above-mentioned 
value  of  four  electrostatic  units,  or  4/3  of  10— °  = 
4.''30  of  10—'  of  a  coulomb  of  negative  electricity  be 
assumed  as  the  charge  per  cubic  meter,  then  even 
this  amount  of  electricity  would  suffice  to  explain 
quantitatively  the  observed  electricity  of  precipita- 
tion. 

In  general,  the  process  of  condensation  brings 
down  only  a  small  fraction  of  the  electrons  present. 
Suppose  now"  that  we  consider  that  only  the  nega- 
tive electrons  take  part  in  the  precipitation,  then 
ihese  are  weighted  down  by  coatings  of  water  and 
sink  down  as  rain,  but.  according  to  our  measure- 
ments, about  an  equal  quantity  of  positiA'e  electricity 
per  cubic  meter  remains  behind  in  the  cloud.  Now, 
as  Conrad  has  alreadj*  shown,  if.  for  instance,  we 
suppose  a  cumulous  cloud  of  spherical  form  of  only 
one  kilometer  radius  to  rest  with  its  center  three 
kilometers  from  the  earth's  stirface,  then  it  will  by 
its  own  internal  charge  cause  a  decrease  of  poten- 
tial at  the  earth's  surface  of  about  11,000  volts  per 
meter  of  vertical  distance.  Now,  such  values  have 
been  actually  observed  in  thunderstorms  at  the  earth's 
surface.  If  we  reflect  that  for  such  a  gradient  a 
point  in  the  air  of  500  meters  above  the  earth  would 
show  a'  difference  of  tension  of  5,500,000  volts  with 
respect  to  the  earth,  then  we  find  ourselves  here 
brought  to  consider  tensions  such  as  we  see  relieved 
by  the  mightiest  electric  process  of  the  atmosphere, 
i.  e..  the  thunderstorm.  As  early  as  1S87  Lins'  had 
calculated  the  immense  electrical  forces  called  into 
being  when  the  charges  assumed  by  him  to  exist 
in  a  cloud  were  separated  by  great  stretches  of  space, 
and  showed  that  sources  of  energy  were  here  re- 
vealed to  us,  which  were  more  than  sufficient  to 
explain  the  most  violent  phenomena  of  thunder- 
storms. The  theory  of  electrons  now  gives  us,  as 
we  have  shown,  a  surprisingly  simple  explanation 
of  these  charges,  and  our  electron  traps  deliver  to 
us  catches  whose  magnitudes  are  quite  sufficient  to 
explain  the  phenomena  in  a  quantitative  way.  And 
now,  finally  the  last  problem,  the  one  which  offered 
altogether  insurmountable  difficulties  to  all  the  old 
theories,  begins  to  gradually  become  resolvable  from 
the  standpoint  of  the  new  theory,  viz.,  the  problem 
of  the  permanent  charge  of  the  earth  and  the  ex- 
istence above  it  of  a  field  of  electrical  tension,  or 
the    so-called    "fine-weather   electricity." 

It  was  clear,  even  to  the  earlier  observers  that 
the  earth's  surface  always  possessed  an  electric 
charjK  relative  to  the  atmosphere,  even  in  typical 
fine  weather,  when  there  was  no  trace  of  thunder- 
storm conditions  within  a  considerable  radius.  At 
such  limes  the  earth's  mass  showed  itself  negatively 
charged  as  compared  with  the  surrounding  air; 
only  during  cloudy,  rainy  weather  inclining  to  thun- 
derstorm formation,  would  the  sign  of  the  earth's 
charge  occasionally  reverse,  but  even  then  only  for 
short  periods.  To  explain  this  electric  charge  proper 
to  the  earth  itself  the  most  divergent  theories  have 
been  suggested,  but  none  of  them  has  been  proved 
satisfactory.  The  properties  of  the  electrons  fur- 
nish a  wholly  new  point  of  view,  from  which  the 
problem  appears  surprisingly  simple.  The  positive 
and  negative  electrons  are  to  be  distinguished  from 
one  another  wherever  they  occur  by  the  different 
velocities  at  which  they  travel.  Under  the  impulse 
of  a  given  electrical  force  the  negative  electrons  are 
more  easily  set  in  motion,  and  they  travel  much 
faster  than  the  positive  electrons,  which  seem  to 
be  loaded  with  a  greater  quantity  of  inert  matter. 
On  the  other  hand,  both  positive  and  negative  elec- 
tron.s  seem  to  be  charged  with  the  same  quantities 
of  eleclricitv',  which  are  distinguishable  from  each 
other  only  by  their  opposite  signs.  Now  if  such 
an  electrical  particle  pass  near  a  conducting  surface, 
such  as  the  earth's  surface  or  that  of  some  con- 
ductor in  electric  contact  with  the  same,  then  the 
passing  particle  induces  in  the  conducting  surface 
a  superficial  charge  of  the  opposite  sign,  which 
attracts  the  particle  to  it.  This  attracting  force, 
which  is  directly  proportional  to  the  square  of  the 
charge  and  inversely  proportional  to  the  square  of  the 
distance  of  the  particle  from  the  conducting  surface, 
influences  both  species  of  electrons  in  the  same  way, 
but  the  negative  are  able  to  respond  to  the  elec- 
trical forces  more  easily  and  quickly  than  the  posi- 
tive.    Thus,  during  a   unit  of  time  and  with   equal 
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charges  of  positive  and  negative  electrons  in  the 
air,  a  larger  number  of  negative  than  of  positive 
electrons  w^ill  always  reach  the  conducting  surfaces 
and  give  up  their  charges  to  them.  On  mountains, 
tree  tops,  and  similar  places,  this  process  is  of  sub- 
ordinate importance,  since  on  these  projections  the 
charges  of  the  negative  earth  repel  th(f  negative 
electrons  and  collect,  as  we  have  seen  above,  a 
preponderating  number  of  positive  electrons.  There 
are,  however,  many  spots  on  the  earth's  surface 
where  its  own  charge  is  without  effect  in  reference 
to  the  particles  in  the  air,  and  where,  therefore, 
the  inflow  of  negative  electricity  can  proceed  undis- 
turbed. As  Elster  and  Geitel  have  shown,  these 
places  are  all  concavities,  particularly  those  occur- 
ring under  the  leafy  roof  of  the  earth's  vegetation, 
Nvhich  are  of  the  greatest  extent,  but  also  the  cavi- 
ties formed  by  caves,  chasms,  and  fissures.  In  the 
latter  cases  the  projecting  portions  and  points  form 
a  very  perfect  electrostatic'  protection  against  the 
electrical  field  of  the  earlh,  which  otherwise  would 
hinder  the  wandering  of  electricity  into  the  charged 
ground.  We  have  evidences  that  the  vegetation  in 
particular  plays  a  very  important  part  in  the  atmo- 
spheric electric  processes,  and  that  the  process  above 
explained  is  quantitatively  sufficient  to  renew  the 
electric  charge  of  the  earth  in  the  manner  just 
described.  It  is  certain  that  such  a  renewal  of  the 
earth's  charge  must  occur,  since  the  air  is  not  a 
perfect  electric  insulator,  and  the  conductivity  due 
to  the  wandering  of  the  electrons  causes  a  perpetual 
tendency  to  equalization  of  the  earth's  charge  and 
of  the  gradient  of  tension  in  the  atmosphere. 

There  is  still  much  to  be  said  on  the  subject  of 
the  relation  of  this  latter  gradient  ta  the  conductivity 
of  the  air  and  the  charge  of  electrons,  and  there  is 
already  a  rather  extensive  collection  of  observations 
at  hand  which  opens  a  series  of  new  and  interesting 
perspectives.  A  further  consideration  of  this  sub- 
ject on  this  occasion  would  lead  us  too  far;  but 
we  maj^  rejoice  in  the  fact  that  in  the  theory  of  elec- 
trons the  processes  of  atmospheric  electricity  have 
acquired  a  point  of  view  that  promises  to  contribute 
very  much  to  the  solution  of  problems,  some  of 
which  are  centuries  old,  and  that  incites  us  to  the 
most  zealous  pursuit  of  further  studies  in  this  much- 
contested  field  of  research. 
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CONTINUOUS-CUEEENT     DvN.VMOS      AND     MoTORS     AND 

Their  Contkol.  By  W.  R.  Kelsey,  B.  Sc,  A.  I. 
E.  E.,  F.  Ph.  S.  London :  The  Technical  Pub- 
lishing Company.  (New  York:  D.  Van  Nos- 
trand  Company).  1903.  Pp.  (4%  by  seven 
inches) ,  439,  with  225-  illustrations.  Price,  $2.50 
A  series  of  articles  by  another  author  which  ap- 
peared in  the  Practical  Engineer,  an  English  period- 
ical, forms  the  basis  of  this  book.  These  articles 
have  been  compiled  by  the  present  author,  with 
large  additions  of  original  matter,  into  a  work  of 
merit.  The  first  chapter  discusses  electrical  units, 
giving  definitions.  Chapters  II.,  III.  and  IV.  are 
given  up  to  the  theories  of  magnetism  and  their 
relation  to  the  electric  current,  the  subjects  of  hyster- 
esis and  permeability  being  gone  into  very  thor- 
oughly. The  following  chapters  take  up,  success- 
sively,  the  different  parts  of  dynamos  and  motors. 
The  subject  of  armatures  is  thoroughly  set  forth 
and  in  connection  are  14  examples  of  armature 
winding,  including  ring,  drum  and  disk  armatures, 
together  with  winding  tables.  The  mechanical  side 
of  dynamo  design  is  looked  to  especially  in  this 
work,  as  the  author  believes  that  the  manufacture 
of  dynamos  and  motors  is  becoming  more  and  more 
the  work  of  mechanical  engineers.  With  this  in 
view,  he  has  treated  at  length  the  shafts,  bearings, 
pulleys,  brush-holders  and  other  mechanical  parts. 
Motors  are  given  a  separate  portion  of  the  book. 
More  especially,  those  applicable  to  electric  traction 
are  described.  Chapter  XV.  contains  characteristic 
curves  and  efficiency  diagrams.  Finally  the  matter 
of  testing  is  discussed,  including  heating,  insulation 
and  efficiency  tests  and  the  separation  of  losses. 
For  the  ordinary  reader  the  book  possesses  the  ad- 
vantage of  not  being  too  mathematical,  with  the 
exception,  perhaps,  of  the  last  few  chapters. 

Et.ECTRiCAL  Infxuence  MACHINES,  By  John  Gray, 
B,  Sc.  New  York:  D.  Van  Nostrand  Company. 
1903.  (New  edition.)  Pp.  (4%  by  6%  inches) 
293,  with  105  illustrations.  Price,  $2. 
Told  in  simple  but  clear  language,  the  subject 
matter  is  made  most  interesting  to  the  reader.  Ow- 
ing to  the  great  commercial  developments  of  the 
dynamic  forms  of  electricity,  the  study  of  static 
electricity  and  the  machines  producing  it  has  not 
been  given  so  much  attention  as  it  otherwise  might 
have  received.  The  book  in  question  takes  up  this 
subject  in  a  non-mathematical  way  and  explains 
clearly  the  principles  which  govern  the  phenomena 
connected  with  static  electricity.  The  author  is  an 
associate  of  the  Royal  School  of  Mines.  Part  I. 
contains,  besides  a  chapter  on  the  experimental  facts 
relating  to  static  discharges  and  one  on  the  working 
hypotheses  which  have  been  used  heretofore,  a  chap- 
ter on  the  physical  theory  of  electricity.  The  theory 
of  electrons,  so  well  set  forth  in  this  chapter,  is 
of  especial  interest  at  this  time  on  account  of  the 
recent  discoveries  in  relation  to  radium,  which  are 
so  closely  related  to  the  electromic  theory.  Indeed, 
the  author  makes  reference  to  radium  in  explaining 
the  relations  of  matter  and  electrical  energy.    Part 
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II.  is  taken  up  by  the  discussion  of  electrostatic 
machines.  A  history  of  the  development  of  these 
machines  is  given.  Modern  apparatus  of  this  na- 
ture, as  the  Variey  and  Toepler,  Holtz,  Wimshurst, 
Kelvin  and  Pidgeom  machines,  are  explained  iii 
detail.  Six  chapters  are  given  up  to  this  part  of 
the  work,  and  the  descriptions  are  complete  and 
accurate.  The  last  chapter  in  Part  II.  discusses 
the  theory  of  the  influence  machine  and  contains 
among  other  things,  an  application  of  the  QV  dia- 
gram, which  is  to  the  influence  machine  what  the 
indicator  di,^gram  is  to  the  steam  engine.  Part  III. 
relates  to  the  practical  construction  of  the  machines. 

Electrical  Engineering.  By  E.  Rosenberg,  Trans- 
lated by  W.  W,  Haldane  Gee  and  Carl  Kinzbrun- 
'ler.  New  York:  John  Wiley  &  Sons.  1903. 
Pp.  (5V2  by  nine  inches)  267,  with  264  illustra- 
tions.    Price,  $1.50. 

The  author  delivered  at  one  time  a  series  of  lec- 
tures before  the  workingmen  and  staff  of  a  large 
electrical  manufacturing  establishment  in  Germany 
These  lectures  he  afterward  published  in  book  form, 
and  the  translators,  believing  that  the  work  would 
be  a  valuable  aid  to  English-speaking  workmen 
have  translated  it  for  their  benefit.  The  book  is 
almost  devoid  of  mathematical  demonstrations,  the 
subjects  being  treated  in  a  most  elementarv  manner. 
It  covers,  however,  a  wide  area  and  should  be  of 
much  value  to  men  who  are  working  daily  with 
electrical  machinery  and  who  wish  to  learn  some- 
thing of  the  principles  which  underlie  it.  The 
fundamental  laws  of  electricity  and  magnetism  are 
at  first  taken  up  with  many  simple  experiments  in- 
terspersed by  way  of  illustration,"  Ohm's  law  being 
finally  stated  only  after  the  greatest  minuteness  of 
explanation.  Different  types  of  machines  are  dis- 
cussed, their  construction  dwelt  upon  and  manner 
of  operation  explained.  The  wiring,  fusing  and  con- 
nections of  dynamos  and  motors  are  treated  very 
thoroughly.  Storage  batteries  are  given  one  chapter 
in  connection  with  the  machines  for  charging  them. 
Electric  lighting  is  also  taken  up  under  a  separate 
head.  The  best  feature  of  the  book  is  the  treatment 
of  alternating  currents  which  it  contains.  Hitherto 
almost  all  works  that  take  up  this  matter  do  so  by 
means  of  mathematical  demonstrations  that  are  be- 
yond the  average  reader.  But  in  the  present  work 
are  four  chapters  of  valuable  material  clearly  ex- 
pressed without  the  use  of  calculus.  Phase  differ- 
ences, power  factors  and  the  inductive  effects  of 
alternating  current  are  among  the  subjects  discussed. 
Synchronous  motors  and  rotary  converters  are  ex- 
plained and  also  induction  motors.  A  brief  chapter 
at  the  end  is  given  up  to  high-tension  work.  The 
work  should  prove  of  .great  value  to  many  who  are 
looking  for  a  book  of  clear  explanations  and  no 
equations. 

Electric  and  Magnetic  Circuits,  By  Ellis  H. 
Crapper,  M.  I.  E.  E.  London:  Edward  Arnold 
(New  York:  Longmans,  Green  &  Co.)  1903. 
Pp.  (5%  by  8%  inches)  379,  with  62  illustrations. 
Price,  $3.50. 

The  author,  an  English  professor,  has  sought  in 
this  work,  which  is  essentially  a  textbook,  to  give 
to  the  student  as  much  quantitative  work  as  pos- 
sible. Realizing  that  the  ability  to  reduce  to  figures 
necessarily  accompanies  a  thorough  understanding  of 
the  subjects  treated,  he  has  introduced  nearly  700 
exercises  to  be  worked  out,  covering  all  the  different 
heads  in  the  book.  The  work  is  an  introductory 
volume,  and  thus  much  of  the  matter  is  of  an  in- 
troductory nature,  which  will  not  be  necessary  in 
the  following  volumes.  The  electrical  units  are 
treated  thoroughly  and  with  the  use  of  simple  math- 
ematics, in  the  first  chapter.  Chapter  II.  takes  up 
electric  circuits,  and  by  the  use  of  many  practical 
examples  seeks  to  familiarize  the  student  with  the 
fundamental  principles  upon  which  questions  arising 
in  practice  arc  related,  leading  up  to  the  subject  of 
distribution  in  the  third  chapter.  Magnetism  and 
its  relation  to  electricity  are  discussed  in  the  next 
two  chapters,  and  though  of  necessity  the  subject 
matter  is  not  original,  it  is  set  forth  in  a  logical 
manner  which  may  be  easily  grasped  by  the  reader. 
With  the  principles  worked  out,  the  next  chapter 
is  of  a  more  practical  nature  and  takes  up  the  gen- 
eration of  electrical  pressure,  and  is  followed  by  a 
discussion  of  different  types  of  dynamos.  The  elec- 
tric motor  is  treated  separately  and  there  are  also 
a  few  pages  on  efficiencies  and  dynamo  calculation. 
"Systems  of  Electrical  Units"  is  the  title  of  a  chap- 
ter in  the  last  part  dealing  with  absolute  units  and 
their  relation  to  electrical  and  magnetic  units.  This 
relationship  is  fully  worked  out  by  the  assistance 
of  dimensional  units,  the  use  of  which  should  be 
more  encouraged  in  all  works  of  this  nature.  Many 
useful  tables  are  given  in  the  appendix,  including 
physical  constants,  specific  resistances,  and  wire- 
gauge  tables :  also  logarithm  tables  and  the  trig- 
onometrical functions.  The  book  discusses  only  di- 
rect-current practice,  and  higher  mathematics  is  used 
as   little  as  possible. 


Citizens  of  the  town  of  Presque  Isle,  Maine,  have 
voted  that  the  town  take  $10,000  of  the  stock  in  the 
proposed  electric  railway  from  Presque  Isle  to  Wash- 
burn and  Perham,  The  road  will  be  16  miles  long 
and  will  cost  about  $250,000.  A  large  electric  plant 
will  be  established  at  the  Aroostook  Falls  to  furnish 
power  to  the  road  and  towns  along  the  river  for 
pov/er  and  lighting  purposes, 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Independent  Exchange  in  Salt  Lake 
City. 

The  illiislralion  shows  the  front  elevation  (from 
the  drawing  of  Fred  Hale,  architect)  of  the  main 
office  building  and  exchange  of  the  Utah  Independ- 
ent Telephone  Company,  which  will  be  erected  on 
the  corner  of  State  and  First  South  Streets,  in  Salt 
Lake  City,  at  a  total  cost  of  $50,000.  The  ground 
dimensions  of  the  building  will  be  50  by  129  feet, 
and,  exclusive  of  the  basement,  it  will  be  three 
stories  in  height.  The  building  is  to  be  constructed 
on  a  thoroughly  modern  basis,  and  work  will  be  be- 
gun at  once,  a  contract  for  the  stone  and  masonry 
having  already  been  awarded.  The  front  will  be  of 
Sanpete  white  stone,  showing  a  crandalled  surface. 
The  cornice  will  be  of  cold-rolled  copper. 

On  the  first  story  there   will  be  the  offices  of  the 


INDEPENDENT    EXCHANGE    IN    SALT    LAKE    CITY. 

superintendent  of  equipment  and  linemen's  quarters, 
the  public  pay  station  and  the  business  offices.  The 
toll  room  will  be  located  on  the  second  floor,  with 
apartments  for  the  telephone  girls,  a  dining  room 
and  kitchen  and  business  ofiices.  On  the  third  story 
will  be  the  operating  room,  46  by  67  feet,  which 
will  be  lighted  by  wireglass  skylights.  This  apart- 
ment will  be  so  constructed  that  its  future  enlarge- 
ment can  be  easily  arranged.  Every  necessary  con- 
venience, including  bathrooms,  will  be  provided  for 
employes  on  this  floor.    . 

The  building  of  this  company  to  be  erected  in 
Ogden  will  be  of  the  same  general  design  as  the 
one  in  Salt  Lake,  with  the  exception  that  the  build- 
ing will  be  only  two  stories  in  height.  The  com- 
pany is  already  progressing  rapidly  in  the  matter 
of  the  laying  of  wires,  the  coiistruction  of  under- 
ground conduits  and  the  laying  of  cables,  and  it  is 
anticipated  that  the  building  will  be  ready  for  occu- 
pancy and  the  system  in  operation  by  the  first  of 
February   of   next   year. 


Colorado     Telephone    Company's    New 
Exchange    Opened. 

The  Colorado  Telephone  Company,  with  head- 
quarters in  Denver,  Colo.,  is  now  occupying  its  new 
exchange  building  on  Champa  Street  in  that  city. 
The  transfer  of  the  6,000  telephones  to  the  new 
switchboard  was  made  without  the  slightest  incon- 
venience to  the  subscribers.  Under  the  direction  of 
Chief  Engineer  Rhodes  the  cut-over  was  made  and 
everything  put  in  running  order  in  the  remarkably 
short  time  of  three  minutes.  The  new  exchange 
is  very  well  equipped.  According  to  a  local  paper, 
the  switchboard  alone  cost  more  than  $250,000,  while 
the  new  building,  which  is  fireproof  and  replete 
with  all  the  necessary  equipment  for  a  modern  tele- 
phone exchange,  cost  $200,000,  and  has  a  capacity 
for  10,000  lines,  which,  including  the  party  lines, 
means  a  capacity  for  about  14,000  subscribers.  The 
entire  system  is  operated  on  the  central-energy  plan. 


NEW  COMPANIES. 


The  Mecklenburg  Telephone  Company,  organized 
by  W.  H.  Elam  and  associates,  will  install  a  tele- 
phone .system  at  Royalton,  Va.  The  authorized  cap- 
ital   of   the   company    is   $5,000. 

Clayton  Connow,  Horace  Roberts  and  others  have 
organized  the  Farmers'  Telephone  and  Telegraph 
Company  at  Moorestown,  N.  J.  The  company  has 
been   incorporated   with   a  capital   of  $25,000. 

A  telephone  .system  will  be  in.stalled  in  West  Grove, 
Ark.,  and  vicinity  by  the  West  Grove  Telephone 
Company,  recently  incorporated  with  a  capital  of 
$25,000.  H.  R.  Magncss,  J.  H.  Floyd,  C.  R.  Jones 
and  S.  R.  Grain  are  the  incorporators, 


Telephone   News  from   the    Northwest. 

The  Central  Wisconsin  Telephone  Company  plans 
the  construction  of  a  number  of  lines  from  Black 
River  Falls,  Wis.,  including  a  number  of  rural  lines. 

The  Northwestern  Telephone  Exchange  Company 
will  remodel  quarters  in  the  Metropolitan  Block 
in  Sioux  Falls,  S.  D.,  for  a  new  exchange  office, 
Lines  will  be  built  from  Sioux  Falls  to  Rowena,  and 
one  to  Yankton  and  Salem.  A  new  circuit  is  in 
course  of  construction  from  Minneapolis  to  Sioux 
Falls. 

Applications  have  been  made  to  the  council  of 
Starbuck,  Minn,,  for  a  franchise  for  a  local  tele- 
phone exchange,  on  behalf  of  the  Glenwood  (Minn.) 
Telephone  Company,  and  of  R.  R.  Johnson  of  Ben- 
son, Minn. 

A  preliminary  organization  has  been  efifected  at 
St.  James,  Minn.,  for  a  telephone  company  to  be 
known  as  the   St.  James  Telephone  Company. 

The  Consolidated  Telephone  and  Telegraph  Com- 
pany of  Minneapolis  has  completed  connection  be- 
tween Frederic,  Wis.,  and  the  Twin  Cities. 

The  Twin  City  Telephone  Company  is  arranging 
for  a  right-of-way  between  Grand  Forks,  N.  D., 
and  Minneapolis.  The  company  is  also  considering 
preparations  for  the  local  exchange  for  Grand  Forks. 
Careful  consideration  will  be  given  the  automatic 
system,  and  if  it  proves  a  success  where  it  is  now  in 
use,   it  may   be  selected  for   Grand  Forks. 

A  furious  windstorm  in  Minneapolis  last  week 
resulted  in  damage  to  the  telephone  companies.  The 
Northwestern  Telephone  Exchange  Company  had 
about  25  poles  blown  down  and  sustained  a  damage 
of  perhaps  $4,000.  A  line  of  poles  in  the  same 
location  was  broken  down  similarly  two  years  ago. 

J.  C.  Marsh  of  Marshfield,  Wis.,  recently  bought 
the  Heath  interest  in  the  Badger  State  Telephone 
Company  and  then  sold  a  half  interest  to  William  L. 
Smith.  Mr.  Smith  will  succeed  H.  H.  Heath  as 
manager   at  Neillsville,   Wis. 

The  Glenville  (Minn.)  Telephone  Company  is 
building  a  line  to  Hayward,  and  will  soon  connect 
with  the  Lyle  Telephone  Company  of  Lyle,  Minn. 
The  Northwood  (Iowa)  system  is  about  to  connect 
with  the  Glenville  line  and  the  Emmons  line. 
These  companies  are  unable  to  secure  connection 
with  the  local  company  at  Albert  Lea,  Minn.,  because 
of  the  contract  which  this  company  has  with  the 
Bell  company.  The  contract  will  expire  next  wintqr 
and  the  country  lines  are  waiting  until  then  to  give 
the  Albert  Lea  company  an  opportunity  to  make  a 
contract    with    them. 

The  Northwestern  Telephone  Exchange  Company 
has  sought  an  injunction  at  Austin,  Minn.,  against 
the  new  local  telet)hone  company,  alleging  that  the 
wires  and  poles   will    interfere  with   its   service. 

The  Woonsocket  Telephone  Company  of  Woon- 
socket,  S.  D.,  is  now  out  of  debt,  having  taken  up 
the  last  note.  A  dividend  of  12  per  cent,  was  paid 
on   the   $2,000    capital. 

J.  C.  Johnson  has  purchased  an  interest  in  the 
Albia   (Iowa)    Telephone  Company. 

E.  E.  England  has  been  elected  as  manager  of  the 
Mount   Pleasant    (Iowa)    Telephone   Company. 

The  Lehigh  (Iowa)  Telephone  Company  has  in- 
corporated with  a  capital  stock  of  $10,000.  C.  B. 
Haladay  is  president  and  F.  C.  Eslick,  secretary 
and  treasurer. 

Judge  Steere  of  Sault  Ste.  Marie,  Mich.,  has  dis- 
solved the  injunction  against  the  Michigan  Tele- 
phone Company,  preventing  it  from  removing  tele- 
phones where  the  subscribers  refused  to  pay  an  ad- 
vanced rate,  claiming  that  it  was  a  case  for  the 
United    States   courts. 

The  construction  of  the  automatic  telephone  sys- 
tem at  Burlington,  Iowa,  will  commence  on  about 
September  ist.  There  will  be  60,000  feet  of  conduit 
laid. 

The  B'ell  telephone-exchange  building  at  Amasa, 
Mich.,  was  destroyed  by  fire.  R. 


Indiana  Telephone  Items. 

The  following-named  telephone  companies  were 
incorporated  last  week:  Bryant  Telephone  Company 
of  Portland,  capital  stock  $10,000,  to  build  ex- 
changes and  lines  in  Portland  and  throughout  Jay 
County,  G.  L.  Holmes  being  the  president;  Sims 
Telephone  Company  of  Sims,  capital  stock  $7,500, 
to  build  an  exchange  at  Sims  and  lines  in  Grant 
County  on  a  mutual  co-operative  plan,  C.  B.  Knowl- 
ton  being  the  president;  Sharpsville  Telephone  Com- 
pany, capital  stock  $7,500,  with  principal  exchange 
at  Sharpsville  and  lines  running  through  Tipton 
and  Howard  Counties,  J.  L.  Rawack  being  presi- 
dent. 

During  a  recent  electric  storm  two-thirds  of  the 
telephones  of  the  Winamac  Telephone  Company  were 
burned  out  and  the  exchange  considerably  damaged. 

Walter  Jones,  superintendent  of  the  Newcastle 
'I'elephone  Company,  has  invented  a  system  whereby 
two  persons  talking  on  party  lines  are  made  ab- 
solutely private  as  if  on  a  single  line.  The  system 
consists  of  a  series  of  relays  and  coils  and  a  small 
switchboard  attachment  to  each  telephone.  On  each 
board  is  a  series  of  buttons.  The  person  desiring  to 
talk  presses  one  of  tlicse  with  the  name  of  the  per- 
son desired  on  it,  and  rings  the  bell.  He  is  assured 
of  an  absolute  private  conversation,  free  from  pos- 
sible  interruption,   for   the   pressing   of   the   button 


cuts  off  the  circuit  from  all  other  telephones  on 
the  hne. 

L.  O.  Johnson,  an  expert  electrician  employed  by 
Uie  Kellogg  Switchboard  and  Supply  Company  of 
Chicago,  IS  directing  the  installation  of  an  addi- 
tional switchlx)ard  for  the  Home  Telephone  Com- 
pany of  Vincennes,  The  additional  capacity  has 
been  needed  for  some  time,  the  company  being  un- 
able to  fill  orders  for  telephones.  With  the  exten- 
sions now  being  made  and  the  additional  capacity 
provided  the  company  will  be  enabled  to  almost 
double  its  present  service. 

Manager  Kelly  of  the  Waterloo  Telephone  Com- 
pany has  finally  brought  about  the  long  desired 
free  exchange  telephone  service  for  his  subscribers, 
and  beginning  August  1st  the  patrons  will  be  given 
free  use  of  the  exchange  to  Auburn,  Garrett  and 
St.  Joe,  and  later  there  will  be  a  number  of  other 
towns  added  to  the  free  list.  This  is  done  for  the 
subscribers  only,  and  when  neighbors  call  to  use 
the  telephones  for  out-of-town  talk,  a  toll  should 
be  collected,  as  the  amounts  will  be  charged  to  the 
telephone.  This  action  of  Manager  Kelly  will  add 
many  new  telephones  to  the  local  exchange  and 
applications  are  already  coming  in. 

A  large  force  of  men  is  at  work  at  the  office 
of  the  United  Telephone  Company's  exchange  in 
Bluffton,  changing  the  switchboard  and  cutting  in 
the  new  cables  recently  strung.  A  new  section  is 
being  added  to  the  switchboard  in  the  exchange 
office.  Bluffton  is  not  the  only  place  where  the 
United  company  is  spending  money  in  improving 
its  equipment.  At  Montpelier,  Hartford  City,  Ma- 
rion and  Huntington  the  exchanges  are  being  over- 
hauled, and  in  short  time  this  system  will  be  one 
of  the  best  equipped  Independent  telephone  prop- 
erties in  the  country.  Hon.  Hugh  Dougherty  is 
president.  F. 

GENERAL  TELEPHONE  NEWS. 

The  Southside  Telephone  Company  of  Farmville, 
Va.,  recently  incorporated,  will  construct  lines  in 
Prince  Edward  and  adjoining  counties.  J.  D.  Eggle- 
ston   of  Worsham,  Va.,  is  interested. 

The  Grand  Rapids  (Mich.)  Citizens'  Telephone 
Company  is  about  to  install  an  automatic  switch- 
board in  its  exchange.  The  company  sent  several 
men  to  Dayton,  Ohio,  to  inspect  the  large  automatic 
exchange  in  operation  there,  and  to  gain  some  in- 
formation which  might  be  of  value  in  installing 
the  Grand  Rapids  system. 

At  the  annual  meeting  of  the  stockholders  of  the 
American  Union  Telephone  Company  of  New  Jer- 
sey the  following-named  directors  were  elected :  A. 
B.  Brewer,  J.  B.  Bertholf,  B.  Brooks,  R.  C.  Clowry 
and  T.  F.  Clarke.  The  board  subsequently  organized 
by  electing  R.  C.  Clowry  president,  Thomas  F, 
Clarke  vice-president,  and  A.  R.  Brewer  secretary 
and  treasurer. 

J.  L.  Grantham  has  been  appointed  manager  of 
the  Michigan  (Bell)  Telephone  Company  at  Pon- 
tica,  in  place  of  John  H.  Westendorf,  resigned.  Mr. 
Grantham  has  been  chief  linemen  for  the  telephone 
company  for  some  time  and  has  made  hosts  of 
friends  among  the  business  people  of  Pontica  since 
his  residence  there.  He  will  begin  his  duties  the 
first  of  August  and  will  make  no  changes  in  the 
management   of  affairs  at  present. 

The  Missouri  and  Kansas  Telephone  Company  has 
gained  a  victory  over  the  city  of  Wichita,  Kan.  By 
the  provision  of  a  franchise  granted  the  company  in 
1896  the  city  retained  the  power  to  revoke  the  fran- 
chise on  six  months'  notice.  This  the  city  attempted 
to  do,  but,  according  to  evidence  produced,  no  for- 
mal resolution  was  adopted  and  served,  hence  the 
council  did  not  formally  terminate  the  franchise. 
Judge  Rogers  has  granted  the  telephone  company 
a  permanent  injunction  against  the  city,  restrain- 
it  from  interfering  with  the  extension  and  improve- 
ment of  the  telephone  lines. 


MANUFACTURERS   AND    DEALERS. 

J.  F.  Butterfield  &  Co.  of  Chicago  have  closed  a 
contract  with  the  Citizens'  Telephone  Company, 
Kokomo,  Ind.,  for  an  underground-conduit  system 
to  cost  about  $10,000. 

The  Stromberg-Carlson  Telephone  Manufacturing 
Company  of  Rochester,  N.  Y.,  and  Chicago  has  re- 
cently sold  a  400-capacity,  new-style,  generator-call, 
visual-signal  switchboard,  with  complete  protective 
apparatus,  to  the  Geiger  Telephone  Company,  Churu- 
busco,   Ind. 

The  Kellogg  Switchboard  and  Supply  Company 
has  been  awarded  recently  a  contract  by  the  Pitts- 
burg and  Allegheny  Telephone  Company  for  a  3,000- 
line,  common-battery,  multiple  switchboard  for  Mc- 
Keesport,  Pa.  Present  equipment  is  to  be  1,000 
lines.  The  Kellogg  company  has  also  received  an 
order  from  the  National  Telephone  Company  of  Lon- 
don, England,  for  an  800-line,  common-battery  board 
for  Lavender  Hill,  London.  A  contract  has  also 
been  awarded  to  it  for  the  entire  exchange  equip- 
ment at  Pasadena,  Cal.  H^his  is  a  7,200-line  switch- 
board with  1,500  lines  equipped.  "This  contract  in- 
cludes the  telephone  instruments. 
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Proper  Qualifications  of  Electrical  Engi- 
neering School  Graduates   from 
the  Manufacturer's  Point 
of  View.' 

By  L.  a.  Osborne. 

Any  discussion  liaving  for  ils  subject  the  edu- 
cational needs  of  a  student  of  engineering  must 
necessarily  be  limited  to  the  particular  requirements 
to  be  met.  It  is  therefore  proper  to  state  in  the 
beginning  that  the  writer  has  in  mind  the  require- 
ments of  a  particular  industo',  and  his  views  are 
therefore  controlled  by  the  environment  with  which 
he  is  most   familiar. 

It  is  probable  that  the  majority  of  young  men 
who  enter  upon  a  course  of  engineering  in  one 
of  our  technical  schools  rarely  have  expectations 
of  devoting  their  energies  to  engineering  pure  and 
simple.  My  experience  has  shown  that  the  average 
young  engineer  rather  expects  that  his  preliminary 
training  and  education  will  be  of  assistance  to  hini 
in  obtaining  a  foothold  witli  the  commercial  side  of 
industries  which  are  based  upon  engineering  prac- 
tice. It  is  not  obvious,  in  seeking  for  reasons  for 
this  attitude,  whether  our  engineering  courses  are 
based  upon  the  assumption  that  the  industrial  world 
requires  husiness  men  with  a  technical  training  or 
whether  the  supposedly  larger  emoluments  which 
come  to  men  of  affairs  rather  than  to  specialists 
and  designers  have  their  effect  in  diverting  the 
energies  of  young  men  after  they  ha\e  departed 
from  the  influences  which  surround  them  in  their 
academic  career:  but  I  believe  that  the  latter  is 
the  determining  factor.  However  that  may  be,  my 
experience  is  that  of  all  the  technical  graduates 
nho  obtain  employment  with  the  industry  with  which 
I  am  connected,  not  more  than  one  in  10  is  fitted 
either  by  temperament  or  education  to  take  up  with 
success    the    work    of    pure    engineering. 

Temperament,  undoubtedly,  has  a  great  deal  to 
do  with  it,  and  the  tendencies  of  modern  industries 
to  demand  technical  training  of  men  in  its  com- 
mercial departments  undoubtedly  has  the  effect  of 
inviting  men  to  take  the  technical  courses,  where,  if 
there  was  not  that  incentive,  they  would  have  de- 
voted -  themselves  to  some  other  line  of  activity. 
There  is  therefore  graduated  every  year  a  large 
body  of  men  who  are  added  to  the  engineering  pro- 
fession, but  who  are  not  properly  fitted  to  deal  with 
engineering  questions   broadly. 

On  the  other  hand,  the  courses  which  these  men 
have  .followed  have  generally  not  pretended  or 
considered  any  other  probability  but  that  they  are 
to  become  engineers  pure  and  simple.  There  have 
consequently  been  turned  out  a  body  of  men  who 
are  by  inclination  not  prepared  to  follow  the  so-called 
drudger>'  of  the  profession.  -\t  the  same  time  they 
have  been  given  little  instruction  or  special  prepara- 
tion for  the  lines  of  v.ork  into  which  they  will  ob- 
viously  drift. 

I  cannot  but  believe  that  the  majority  of  men 
before  they  have  completed  a  four-year  course  in 
college  have  given  some  indication  to  the  faculty 
of  their  ultimate  tendencies.  It  seems,  therefore, 
as  if  it  were  desirable  either  to  differentiate  between 
these  two  classes  of  men,  with  the  result  that  each 
would  be  better  prepared  for  the' work  which  they 
will  ultimately  be  called  upon  to  do  in  the  world's 
activities,  or,  better  still,  to  broaden  out  the  courses 
in  certain  particulars  to  the  end  that  the  whole  body 
of  engineers  will  enter  upon  their  work  with  a 
fuller  comprehension  of  its  duties  and  its  opportuni- 
ties. 

I  am  quite  aware  that  financial  and  physical  lim- 
itations will  always  render  the  attainment  of  an 
ideal  at  the  best  only  an  appro.ximation.  I  know 
from  personal  contact  with  many  of  our  educators 
that  they  are  fully  awake  to  the  growing  demands 
of  the  profession,  and  that  generally  the  most  ear- 
nesf  efforts  are  being  made  to  meet  these  ever- 
increasing  requirements.  My  remarks  should  there- 
fore be  taken  in  the  spirit  in  which  they  are  given, 
that  is,  not  in  criticsm  of  existing  methods,  but  as 
an  endeavor  to  point  out  conditions  which  migh^ 
be   considered  as   desirable   to   work  toward. 

In  considering  whether  the  training  of  the  modern 
engineer  is  adapted  to  the  demands  which  will  be 
made  upon  him  later  on,  we  should  bear  in  mind 
certain  latter-day  tendencies  which  have  largely 
come   about   through    engineering   practice. 

There  was  a  time  in  the  history  of  manufacturing 
when  its  activities  were  directed  largely  by  men 
who  had  grown  up  from  apprentices  in  the  shops 
and  who  were  primarily  machinists  and  workmen. 
The  work  of  modern  engineering  has  resulted  in 
the  development  of  enormous  industries  which  re- 
quire skill,  intelligence  and  knowledge  and  a  high 
order  of  administrative  ability,  which  was  entirely 
unnecessao'  in  the  days  of  small  shops  and  limited 
organizations.  It  has  followed  that  the  problems  in- 
cident to  this  great  industrial  development  have 
been  more  than  the  limited  education  and  intelligence 
of  the  old-time  shop  superintendent  could  cope  with. 

The  inventions  and  discoveries  which  have  revised 
modern  industrial  practice  have  been  made  by  com- 
paratively few  men.  The  activities  which  have  been 
consequent  upon  these  inventions  and  discoveries 
require  an  army  of  trained  men  to  supervise  and 
direct    them.     It    is    in    this    field    that    the    average 

I.  A  paper  presented  at  (tie  ADDual  convention  of  Ibe  American 
(nstitate  of  Electrical  Eneineers.  Niat;ara  Falls.  N.  V.,  July  3, 
1903.  The  antbor  is  fonrth  vice'presidcDl  of  tbe  Westiagbouas 
Electric  and  Manufacturing  Company, 


engineer  can  hope  to  find  an  outlet  for  his  best 
talents.  I  am  not  now  speaking  of  the  few  men 
who,  by  temperament  and  by  making  the  best  use 
of  the  opportunities  offered  in  the  technical  schools, 
will  ultimately  develop  into  world-recognized  engi- 
neers, but  of  that  great  body  of  men  trained  in  engi- 
neering, who  must  look  to  the  more  general  fields 
for  a  proper  environment  in  which  to  exercise  their 
abilities. 

Considering  the  field  of  manufacturing,  it  is  my 
experience  that  not  one  in  a  hundred  engineering 
graduates  ever  looks  to  that  as  holding  forth  any- 
thing attractive  as  a  scene  of  his  future  labors. 
Manufacturing  to-day  in  any  industry  is  a  proper 
field  for  an  engineer.  It  is  unnecessary  for  me  to 
set  forth  the  countless  opportunities  which  any  man- 
ufacturing concern,  be  it  great  or  small,  offers  for 
the   exercise   of   engineering   judgment. 

It  is  true  that  our  technical  schools  devote  a  cer- 
tain portion  of  their  time  to  "shop  work,"  and  en- 
deavor to  give  to  the  engineering  student  a  certain 
facility  in  the  manipulation  of  tools,  both  hand  and 
machine;  but  it  is  very  rare  that  the  school  makes 
any  serious  attempt  to  take  up  those  larger  questions 
of  the  adaptation  of  tools  to  special  purposes  or 
give  instruction  in  general  in  the  principles  which 
underlie  the  tool  organization  of  a  shop.  Conse- 
quently the  student's  interest  is  not  stimulated  and 
the  majority  of  the  technical-school  graduates  leave 
college  with  but  very  hazy  notions  either  of  the 
function  of  tools,  the  principles  of  their  design  or 
the  machine  organization  of  a  shop.  In  connection 
with  manufacturing,  it  is  also  certain  that  a  more 
thorough  knowledge  of  works  organization  as  ap- 
plied to  the  personnel  would  not  only  stimulate  the 
interest  of  the  student  in  this  most  attractive  field, 
but  would  be  of  the  greatest  importance  to  his  fu- 
ture employers,  the  industrial  concerns  throughout 
the  land. 

Almost  without  exception  an  engineering  graduate 
enters  a  machine  shop  in  utter  ignorance  of  the 
principles  which  should  underlie  its  organization 
and  personnel.  It  is  true  that  familiarity  in  these 
lines  comes  largely  from  e-xperience,  but  it  is  also 
true  that  these  are  large  fundamental  facts  under- 
lying all  successful  examples  of  shop  practice  and 
shop  organization  which  should  be  of  the  utmost 
value   to   an  engineering  student. 

Another  very  important  function  of  the  man  whose 
work  is  the  supervision  of  manufacturing  processes 
is  the  subject  of  works  accounting.  Works  account- 
ing, based  upon  general  accounting  practice,  is  a 
closed  book  to  the  average  student  of  engineering. 
I  have  been  unable  to  find  in  the  curriculum  of  any 
technical  school  that  I  have  examined  any  course 
of  study  which  remotely  suggests  that  this  would 
be  desirable  knowledge  for  an  engineer.  The  matter 
of  shop  accounting  is  not  a  matter  for  the  ordinary 
expert  accountant  to  deal  with.  The  man  who 
knows  the  cost  of  his  product — and  upon  this  knowl- 
edge success  absolutely  depends — must  adapt  the 
fundamental  laws  of  accounting  to  the  particular 
cases  with  which  he  has  to  deal.  There  is  no  more 
important  knowledge  required  of  a  works  manager 
than  an  adequate  knowledge  of  proper  accounting 
methods.  In  criticism  of  this  it  might  be  said  that 
ordinary  accounting  and  bookkeeping  is  a  thing 
which  any  intelligent  man  might  readily  acquire, 
but  my  opinion  is  that  it  would  be  niuch  better 
for  our  engineering  courses  to  recognize  the  im- 
portant relation  which  this  branch  of  knowledge  has 
to  modern  engineering  work  and  the  advantage  of 
including  it  in  the  curriculum  would  lie  in  bringing 
the  importance  of  the  subject  prominently  to  the 
student's  attention. 

All  engineers,  if  they  expect,  as  all  do,  to  achieve 
prominence  in  their  profession,  must  sooner  or  later 
come  in  contact  with  labor.  "There  is  no  more  vital 
subject  facing  the  industrial  world  to-day  than  the 
relations  between  employers  and  labor.  Every  engi- 
neer may  hope  sooner  or  later  to  be  an  employer  of 
labor.  To  enable  the  engineering  student  to  under- 
stand the  economic  laws  which  govern  the  relations 
between  employers  and  labor  would  add  enormously 
to  his  value  in  a  general  way.  The  engineering 
student  to-day  has  no  insight  into  these  questions 
except  as  he  may  gather  his  opinions  through  the 
newspapers  or  through  such  desultory  reading  as 
he  may  choose  to  do ;  the  result  is  that  the  engi- 
neering student  is  not  brought  to  an  appreciation  of 
the  enormous  influence  which  this  question  must 
have  on  our  future  industrial  progress.  A  course 
which  would  bring  to  the  student's  attention  the 
history  of  the  relations  between  capital  and  labor 
and  the  economic  laws  relating  thereto  would  be 
suggestive  and  call  to  his  attention  vividly  its  im- 
portance, and  arouse  in  him  a  realization  that  this 
is  a  question  which  he  some  day  might  be  called 
upon  to  treat   intelligently. 

On  the  commercial  side,  all  engineers  sooner  or 
later  must  come  in  contact  with  the  problems  which 
introduce  questions  of  business  practice.  Ihe  con- 
sulting engineer,  the  engineering  salesman,  and  the 
designing  engineer  will,  sooner  or  later,  be  called 
upon  to  enter,  either  directly  or  for  his  employers 
and  clients,  into  contract  relations.  As  it  stands 
to-day,  the  engineering  student  leaves  college  with 
the  haziest  notions  of  the  principles  underlying  the, 
law  of  contracts.  Under  the  circumstances,  it  would 
seem  well  if  our  engineering  courses  included  a 
short  course  of  law   in    its   relation    to  contracts. 

It  may  be  said  that  all  these  things  have  nothing 
to   do   with   engineering.    This   is   partly   true,   but 


my  plea  is  for  engineers  of  broader  horizons.  Our 
technical  schools  to-day  arc  admirably  fitted  to  turn 
out  men  who  are  well  grounded  in  the  fundamentals 
of  engineering.  As  a  rule,  they  are  good  mathe- 
maticians, electricians,  chemists  and  physicists,  and 
have  all  the  technical  knowledge  necessary  for  pur- 
suing the  profession,  but  they  are  as  a  class  woefully 
lacking  in  that  they  have  no  comprehension  what- 
ever of  many  of  the  subjects  which  are  inseparably 
connected   with   the   practice   of  the   profession. 

I  believe  that  much  of  the  manual  training,  which 
now  occupies  such  a  large  proportion  of  the  "actual 
hours'  work"  iit  the  courses  of  most  technical  schools 
could  be  replaced  with  profit  by  lectilres  on  subjects 
related  to  those  which  have  been  mentioned  in  this 
paper. 

No  attempt  has  been  made  within  this  short  paper 
to  more  than  touch  what  has  appealed  to  the  writer 
as  being  the  more  important  and  most  noticeable 
qualities  lacking  in  the  mental  equipment  of  the 
average  technical  graduate  with  whom  he  comes  in 
contact. 


Lightning  Does  Damage  in  Chicago. 

Recent  electric  storms  have  been  unusually  severe 
and  destructive  in  and  near  Chicago.  The  most  re- 
cent was  on  Monday  afternoon,  August  3d,  when 
a  combination  of  lightning,  wind,  rain  and  heat 
swept  over  the  city.  The  lightning  was  the  most 
destructive,  killing  one  man,  injuring  perhaps  a  score 
of  others  and  striking  many  buildings. 

Louis  Wagner  was  instantly  killed  while  standing 
on  the  Fifty-fifth  Street  pier  during  the  storm.  A 
street  car  on  the  Calumet  electric  line  was  struck 
by  lightning  while  in  motion.  The  trolley  pole  was 
broken  in  two  and  the  passengers  received  a  shock 
though  none  was  seriously  injured.  Lightning  also 
struck  buildings  of  the  Calumet  Electric  Street  Rail- 
way Company  at  Ninety-second  Street  and  Drexel 
Avenue.  The  two-story  brick  office  building  of  the 
company,  a  few  feet  north  of  the  power  house,  was 
struck  and  set  on  fire.  Damage  amounting  to  about 
$2,000  was  done.  The  generators  in  the  power  house 
were  affected,  and  the  plant  was  shut  down  for  a 
time. 

Twelve  structural-iron  workers  employed  on  the 
new  Manual  Training  School  of  the  University  of 
Chicago,  at  Fifty-eighth  Street  and  Kimbark  Av- 
enue, had  sought  shelter  in  a  shanty  opposite  the 
new  building,  and  a  flash  of  lightning  threw  them 
in  a  heap.  Several  of  these  men  were  severely  in- 
jured  and   were   taken   to   hospitals. 

Many  fires  were  caused  by  lightning  striking  in 
frame  buildings  and  the  city  fire  department  was 
kept  busy.  In  the  evening  consternation  prevailed 
on  board  the  lake  passenger  steamers  entering  the 
harbor.  The  storm  was  fully  as  severe  as  during 
the  afternoon.  Rain  fell  in  sheets  and  was  accom- 
panied by  a  gale  of  wind.  Terrific  flashes  of  light- 
ning added  to  the  terror  of  the  frightened  passen- 
gers. 

The  pumping  station  at  Sixty-eighth  Street  was 
struck  by  lightning,  destroying  the  huge  chimney. 
Street-car  traflSc  was  delayed  on  many  of  the  lines 
on  account  of  water  and  lightning,  and  many  tele- 
phones were   rendered   useless. 

The  lightning  was  most  severe  in  the  southeast 
section  of  the  city.     It  was  local  in  extent. 


Should  Street  Cars  Be  Run  on  the  Left- 
hand  Track? 

Men  often  ridicule  women  for  getting  off  cars 
while  facing  the  rear,  but  a  correspondent  of  the 
Chicago  Daily  Tribune  who  signs  herself  "A  Woman 
Who  Steps  Off  Forward"  makes  an  ingenious  ex- 
planation and  says  that  it  is  the  street-railway  com- 
panies   which    are   to   blame.     She   says : 

"Noticing  in  the  Sunday  Tribune  an  article  on 
'Why  Women  Get  Off  a  Car  Backward,'  it  occurred 
to  me  as  strange  that  with  all  the  wisdom  men  are 
supposed  to  possess  the  real  reason  has  never 
seemed  to  enter  their  capacious  brains.  It  is  at 
once  simple,  logical,  and  easily  explained.  All  will 
admit  the  two  hands  and  arms  have  different  uses. 
The  left  arm  is  naturally  the  carrying  arm,  the  right 
arm  is  for  active  use  and  protection.  Women  always 
carry  their  children  on  their  left  arm.  Men  do 
the  same,  leaving  the  right  hand  free  for  other  uses. 
Women  always  carry  their  bundles  on  their  left 
arm  or  in  their  left  hand.  This  is  the  natural  way. 
Try  carrying  half  a  dozen  bundles  in  your  right  arm 
and  see  how  soon  you  will  change  them  to  your  left. 
You  will  find  it  difficult  to  carry  many  bundles  in 
your  right  arm,  because  the  arm  is  not  used  to  the 
burden.  Now,  does  it  not  logically  follow  that 
when  a  woman  gets  off  a  car  she  takes  her  bundles 
on  her  left  arm  and  uses  her  right  hand  to  help 
herself  ofl^  with?  Were  street  cars  run  on  the  left- 
hand  track,  as  they  should  be,  and  as  many  steam 
roads  are,  it  would  follow  that  nobody,  man  or 
woman,  would  be  tempted  to  get  off  backward,  be- 
cause the  right  hand  would  be  in  the  right  position 
to  grasp  the  rail,  and  they  would  naturally  get  off 
facing  forward.  As  to  the  way  women  get  on  to 
cars,  just  a  word.  It  is  a  physical  impossibility  for 
the  average  woman  to  step  on  to  the  high  step  of 
an  electric  car,  so  she  of  necessity  grasps  the  rail 
and  pulls  herself  up," 
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Facts  About  Municipal    Lighting  Devel- 
oped by  Worcester  Inquiry. 

■["lie  committee  of  the  Board  of  Aldermen  of 
Worcester,  Mass.,  appointed  to  inquire  into  the  feasi- 
bility and  propriety  of  a  municipal  electric-light 
plant,  rendered  a  report  unfavorable  to  municipal 
ownership.  This  report  was  made  several  months 
ago,  but  the  facts  contained  in  it  are  still  pertinent. 
What  follows  is  taken  from  the  committee's  report. 

In  considering  the  subject-matter  under  this  order 
your  committee  has  endeavored  to  discover:  First, 
the  results  attained  by  cities  already  owning  mu- 
nicipal electric-light  plants,  as  shown  by  their  cost 
per  lamp-hour  c5f  street  arcs,  and,  second,  the  prob- 
able cost  to  the  city  of  Worcester  of  the  plant  of 
the  Worcester  Electric  Light  Company  and  the  cost 
of  maintaining  this  plant  under   municipal  control. 

As  the  cost  of  fuel,  hours  of  burning  and  electric 
energy  used  in  the  lamps  differ  in  nearly  every  city, 
as  the  items  of  interest  paid  on  account  of  the  plant, 
depreciation  of  machinery,  etc..  and  of  taxes  lost 
are  usually  ignored  in  the  printed  reports  sent  out 
from  these  plants,  and  as  it  is  necessary  to  figure 
these  costs  upon  a  Worcester  basis,  in  order  to 
reach  an  intelligent  conclusion  in  comparing  the 
results  arrived  at  in  other  cities  with  our  own,  your 
committee  caused  blank  inquiries  to  be  sent  to  50 
cities  and  towns  owning  and  operating  municipal 
lighting  plants  outside  the  state  of  Massachusetts. 

The  territory  covered  by  these  inquiries  included 
practically  the  entire  United  States,  and  the  replies 
were  expected  to  clearly  indicate  the  local  conditions 
and  cost  of  street  lighting  in  the  municipal  plants 
of   this   country. 

Lhi  fortunately  for  this  purpose,  17  cities  only  re- 
plied to  the  question  asked ;  of  this  17,  the  replies 
received  from  nine  were  so  incomplete  as  to  render 
the  data  of  no  value,  leaving  only  eight  plants  out- 
side the  state,  the  data  from  which  were  insufficient 
to  be  of  use. 

The  cost  of  street  lights  as  reported  by  these  eight 
cities,  plus  the  difference  in  cost  of  coal  in  these 
eight  cities  and  in  Worcester,  plus  the  items  of  in- 
terest paid,  depreciation  and  taxes  lost  (which  were 
omitted  in  every  case),  shows  the  average  cost  per 
lamp-hour  would  be  3.4  cents  if  the  plants  were  lo- 
cated in  this  city. 

Inasmuch  as  the  price  paid  in  this  city  for  street 
arcs  is  2.8  cents  per  lamp-hour,  or  0.6  cent  cheaper 
than  the  cost  of  the  same  light,  burned  under  equal 
conditions,  in  the  municipal  plants  outside  the  state, 
your  committee  abandoned  this  line  of  investigation 
and  took  up  the  municipal  plants  within  the  state. 

Massachusetts  cities  and  towns  owning  their  own 
lighting  plants  are  obliged  to  keep  their  books  ac- 
cording to  a  system  adopted  by  the  State  Board 
of  Gas  and  Electric  Light  Commissioners  and  to 
charge  items  of  expense  to  the  general  account  des- 
ignated   by   the   board. 

This  system  is  identical  with  that  prescribed  by 
the  board  for  the  companies,  and  affords  the  only 
correct  basis  of  comparing  the  costs  of  production 
by  the  municipal  plants  and  the  companies. 

The  average  cost  per  lamp-hour  of  the  street  arcs 
furnished  by  the  municipal  plants  in  this  state,  as 
shown  by  the  reports  of  the  board,  is  4.34  cents, 
while  the  price  paid  in  this  city  is  2.8  cents  per  lamp- 
hour  since  July  i,  1901.  It  must  not  be  forgotten 
that,  with  two  exceptions,  the  municipal  plants  Ui 
Massachusetts  burn  a  300-watt  lamp,  while  we  use 
a  500-watt   lamp  in  this  city. 

Adding  the  cost  of  coal  necessary  to  produce  a 
500~watt  instead  of  a  300-watt  lamp,  the  cost  per 
lamp  per  hour  would  be  increased  from  4.34  to  4.58 
cents,  a  sum  very  nearly  double  that  now  paid  for 
street  lights  by  the  city  of  Worcester. 

It  is  undoubtedly  true  that  the  cost  of  street  lights 
in  cities  of  this  state,  operating  municipal  plants,  is 
largely  affected  by  the  amount  of  commercial  business 
done  by  the  plant,  as  a  large  deficit  in  commercial 
operation  adds  to  the  cost  of  the  street  lights,  while 
a  small  deficit  in  commercial  lighting  correspond- 
ingly lessens  the  cost  of  the  street  service. 

It  is  also  true  that  the  condition  and  amount  of 
commercial  business  in  this  city  would  be  more 
favorable  to  the  success  of  the  plant  under  mu- 
nicipal control  than  in  many  cities  of  the  state,  as 
the  commercial  business  taken  by  the  city  with  the 
plant  of  the  Worcester  Electric  Light  Company  is 
relatively  greater,  when  compared  with  the  street 
lighting,  than  that  done  by  many  municipal  plants 
in  Massachusetts. 

In  Taunton,  however,  the  ratio  seems  to  be  very 
nearly   equal  to  that   existing  in  this   city. 

Taunton  has  nearly  227  street  lights  and  the  equiv- 
alent of  5,946  i6-candlepower  commercial  lamps, 
while  Worcester  has  700  street  arc  and  a  commercial 
business  of   19,000   i6-candlepower   lamps. 

From  data  supplied  this  committee  by  the  officers 
of  the  Taunton  plant,  the  following  facts  appear; 

The  plant  was  purchased  July  i,  1897,  at  a  cost 
of  $125,000.  The  investment  in  the  plant  to  date 
[1902]  amounts  to  $151,000,  $26,000  having  been 
added  during  3%  years.  They  have  227  street  lights 
of  1,200  candlepower  burning  3,400  hours  per  year, 
the  reported  cost  of  which  is  $72.96  per  lamp  per 
year.  Reducing  this  reported  cost  to  Worcester 
basis  as  regards  the  price  of  coal,  adding  taxes  lost 
and  the  additional  coal  necessary  to  burn  2,000- 
candle  instead  of  1,200-candlc  lamps,  the  cost  per 
lamp-hour  would  be  2.85  cents,  as  against  our  pres- 
ent price  of  2.8  cents,  and  it  is  no  secret  in  elec- 
trical circles  that  the  city  of  Taunton  will  soon  be 


obliged  to  spend  at  least  $50,000  on  its  plant  in  order 
to   bring  it  up  to  the   duty   required  of  it. 

The  additional  requirements  for  interest,  etc.,  made 
necessary  by  this  investinent  will  probably  increase 
the  cost  of  street  arcs  in  Taunton  to  three  cents 
per  lamp-hour,  if  figured  upon  the  Worcester  basis 
as  regards  cost  of  coal  and  hours  of  burning. 

That  the  consideration  of  this  matter  of  municipal 
ownership  is  not  new  to  the  cities  of  this  state,  but 
has  been  thoroughly  investigated  by  business  men 
from  a  business  point  of  view,  is  shown  by  the  action 
of  the  city  of  Boston.  After  a  thorough  investiga- 
tion of  the  matter  during  Mayor  Matthews'  admin- 
istration, in  which  several  estimates  of  both  cost 
and  maintenance  were  made,  a  contract  was  made 
by  Mayor  Quincy  for  10  years'  service  on  a  sliding 
scale,  ranging  from  35  cents  per  light  per  night 
for  2,749  lamps  to  30  cents  for  5,000  lamps,  all  lights 
to  use  500  watts  energy  and  to  burn,  as  in  this  city, 
3,900  hours  per  year. 

The  town  of  Brookline,  after  much  careful  in- 
quiry into  the  probable  cost  of  electric  street  lights 
under  municipal  ownership,  conducted  by  experts 
of  the  highest  standing,  contracted  for  500-watt 
lamps  burned  3,900  hours  per  year,  costing  35  cents 
per  light  per  night. 

The  city  of  Springfield  investigated  the  subject  of 
municipal  ownership,  and,  after  careful  considera- 
tion,  renewed  its  contract   with   the  local  company. 

On  the  other  hand,  the  town  of  Hudson  acquired 
its  electric-light  plant  under  the  present  law,  and 
the  cost  per  lamp-hour  for  the  lights  used  on  the 
streets  is  more  than  three  times  that  paid  in  this  city. 

The  experience  of  the  town  of  Wakefield  has  its 
lesson.  According  to  data  furnished  this  committee 
by  the  municipal  plant  of  that  town,  the  price  for- 
merly paid  under  contract  was  $75  per  lamp-year  for 
1,200-candlepower  lamps  burning  for  5%  hours  per 
night.  Its  plant  was  established  in  1894  at  an  origi- 
nal cost  of  $164,000.  The  investment  in  the  plant 
to  date  is  $180,000.  The  town  uses  1,200-candle 
lamps  burning  six  hours  per  night,  and  the  re- 
ported cost  is  $74.68  per  lamp-year.  The  town  plainly 
loses  the  taxes  formerly  paid  by  the  corporation, 
which  amounts  to  $12.14  per  lamp-year,  making 
the  true  cost  $86.82  per  lamp-year  with  the  mu- 
nicipal plant,  as  against  $75  per  lamp-year  under 
the  contract,  the  burning  hours  being  practically  the 
same.  It  has  been  noted  that  the  local  conditions 
in  Worcester  are  different  in  some  respects  from 
those  existing  in  many  cities  of  the  state  where 
municipal   plants  have  been  established. 

The  really  important  point,  then,  is  the  probable 
cost  of  acquiring  the  Electric  Light  Company's  plant 
and  the  cost  of  operating  it  when  it  is  acquired. 

The  exact  wording  of  the  paragraph  of  Chapter 
370,  Acts  of  1891,  which  fixes  the  value  of  plants 
taken  is:  "And  the  price  to  be  paid  therefor  (i  e., 
the  existing  plant)  shall  be  its  fair  market  value 
for  the  purposes  of  its  use,  no  portion  of  such 
plant  to  be  estimated,  however,  at  less  than  its  fair 
market  value  for  any  other  purpose,  including,  as 
an  element  of  value,  the  earning  capacity,  earnings 
being  derived  from  such  use  at  the  time  of  the  final 
vote  of  such  city  or  town  to  establish  a  plant  and 
also  of  any  locations  or  similar  rights  acquired  from 
private  persons  connected  therewith." 

Your  committee  has  been  unable  to  obtain  a  con- 
struction of  this  paragraph  from  the  city  solicitor, 
and.  after  careful  consideration  and  consultation 
with  several  parties  of  practical  experience  in  trans- 
actions of  this  sort,  can  see  no  other  fair  interpre- 
tation of  the  above-quoted  statute  than  that  the 
probable  value  of  the  plant  is  indicated  by  the  mar- 
ket value  of  the  company  stock  at  the  date  of  the 
final  vote  in  favor  of  the  taking,  as  the  investing 
public  takes  all  the  elements  of  value  named  in 
the  statute  into  consideration  in  naming  the  price 
which  it  is  willing  to  pay  for  shares  in  the  com- 
pany. In  this  case  the  stock  of  the  Worcester  Elec- 
tric'Light  Company  is  worth  at  least  $210  per  share. 
that  being  the  price  at  which  the  last  issue  sold  in 
open  market.  The  company  is  capitalized  for  $600,- 
000  and   has   no   bonds   outstanding. 

This  makes. the  property  worth,  according  to  the 
judgment  of  investors,  $1,260,000.  which  is  the  mini- 
mum amount  the  city  would  probably  be  obliged 
to  nay  for  the  plant  if  taken  under  the  statute. 

The  legal  requirements  for  interest,  sinking  funds 
and  depreciation  aggregate  12  per  cent,  of  this 
amount,  or  $151,200  per  year,  as  the  minimum_  of 
fixed  charges  which  must  be  earned  under  municipal 
ownership. 

As  the  city  can  work  its  men  only  eight  hours 
per  day,  and  the  company  calls  10  hours  a  day's 
work,  it  would,  therefore,  be  necessary  to  add  at 
least  25  per  cent,  to  the  present  payroll  of  the 
company. 

The  city  certainly  cannot,  under  these  conditions, 
operate  the  plant  more  cheaply  than  the  corporation 
has  been  able  to  do. 

The  running  expenses  of  the  company  under  its 
present  management  are,  then,  a  very  conservative 
basis  for  estimate.  We  find  that  the  running  ex- 
penses of  the  company  last  year,  exclusive  of  divi- 
dends and  depreciation,  with  no  interest  to  pay,  were 
in  round  numbers  $124,000,  to  which  should  be 
added  the  $151,200  required  for  sinking  funds,  inter- 
est and  legal  depreciation,  making  a  total  of  $275,- 
200  which  it  will  cost  to  operate  the  plant  under 
municipal    control. 

The  total  business  of  the  company  last  year,  in- 
cluding the  amount  paid  if  bj  all  the  city  depart- 


ments, amounted  to  $230,000  only,  showing  that  the 
entire  business  of  the  company  was  $39,000  less 
last  year  than  the  amount  needed  to  operate  the 
plant  and  pay  the  legal  charges  upon  it  under 
municipal  control. 

If,  following  its  usual  custoin,  the  state  board 
charges  the  deficit  in  commercial  operation  to  the 
cost  of  the  street  lights,  the  cost  of  the  street 
lighting  service,  in  the  event  of  the  city's  requir- 
ing this  plant,  will  be  increased  from  $79,000  to 
$118,000  per  year  for  the  electric  lights  alone;  the 
cost  of  the  arcs  will  advance  from  $109.50  to  $168 
per  lamp  per  year  and  from  2.8  cents  to  4.95  cents 
per  lamp  per  hour.  No  reference  is  made  in  the 
foregoing  calculation  to  the  taxes  now  paid  by  the 
company  into  the  city  treasury,  adding  not  less 
than  $8,000  per  year  to  the  deficit  already  noted. 

Your  committee  believes  that  the  same  conditions 
and  reasoning  apply  with  equal  force  to  the  prop- 
erty  and    business    of   the    gas-light    company. 

The  company  is  capitalized  at  $500,000  and  has 
assets,  according  to  its  last  report,  of  $733,000.  Its 
stock  is  worth  not  less  than  $225  per  share  on  the 
market,  thus  making  its  property  too  valuable  for 
us  to  acquire  under  the  statute. 

As  the  result  of  the  foregoing  investigation,  your 
comrnittee  recommends  that  it  is  not  expedient  for 
the  city  of  Worcester  to  exercise  the  authority  con- 
ferred in  Chapter  370  of  the  Acts  of  1891  and  Acts 
in  Amendment  thereto,  in  the  matter  of  acquiring 
a    municipal    electric-light   plant. 


A  Wlade-to-order  City  in  Northern  China. 

Few  cities  afford  so  striking  an  example  of  rapid 
growth  and  development  as  does  the  city  of  Dalny, 
which  lies  near  Port  Arthur  on  the  eastern  shore 
of  the  Liaotung  Peninsula  in  that  portion  of  the 
Chinese  Empire  which  was  leased  to  Russia  in  1898 
for  a  term  of  25  years.  Although  in  the  beginning 
of  1902  the  entire  population  of  Dalny  was  composed 
of  the  employes  of  the  Chinese  Eastern  Railway 
Company,  on  January  i,  1903,  it  had  a  population  of 
41,260  people.  The  township  is  located  on  the  site 
of  several  small  Chinese  fishing  villages,  but  is  now 
spoken  of  as  "the  Russian  commercial  seaport," 
with  handsome  brick  and  stone  buildings,  schools, 
churches,  clubs,  a  bank,  a  hospital  and  all  the 
comforts  of  modern  city  life.  It  has  telephone 
service,  police  and  fire  departments,  waterworks  and 
electric  lights  and  two  weekly  express  trains  to 
Moscow  and  St.  Petersburg,  the  distance  to  the 
former  city  being  5,375  miles. 

Electrically,  Dalny  is  up-to-date.  It  is  an  impor- 
tant seaport,  being  on  a  peninsula  extending  into 
the  Gulf  of  Pechli,  and  has  a  drydock  380 
feet  long.  50  feet  wide  and  18  feet  deep,  which  is 
equipped  with  electric  pumps.  A  larger  drydock  is 
building.  In  connection  with  the  drydock  are  the 
harbor  repair  shops,  with  a  foundry,  smithy,  machine 
and  fitting  shop,  boiler  shop,  etc.  These  shops,  which 
are  electrically  driven  and  lighted,  are  fully  equipped 
for  the  handling  of  repair  jobs.  The  electric-light 
and  power  station,  which  is  considered  the  finest 
electric  plant  in  Asia  east  of  Singapore,  was  finished 
over  a  year  ago.  This  plant  has  three  of  Ganz  & 
Co.'s  (Budapest)  generators,  with  a  total  of  i.ooo 
horsepower,  and  has  a  reserve  space  for  additional 
machines  to  double  its  present  capacity  when  re- 
quired. 

M.  M.  Langhorne,  the  United  States  commercial 
agent  in  Dalny,  says :  "The  commerce  of  Dalnv 
may  be  said  to  begin  in  the  present  year,  and  with 
its  railway  and  steamship  connections,  the  excellent 
facilities  for  handling  and  reshipping  cargoes,  the- 
low  harbor  dues,  and  the  present  absence  of  all 
customs  duties,  the  trade  report  of  Dalny  for  1903 
may  be  expected  to  show  an  increase  in  commerce 
which  a  port  of'fts  exceptional  advantages  demands." 


Chicago  Street-railway  Situation. 

The  receivers  of  the  LTnion  Traction  Comnany  are 
meeting  with  some  objection  to  the  prooosed  reor- 
ganization plan  which  is  to  be  voted  on  bv  the  stock- 
holders on  August  i8th.  Minority  stockholders  of 
the  North  and  West  Chicago  comnanies  arc  prenar- 
ing  to  fight  the  measure,  saying  that  its  provisions 
are  not  to  the  best  interest  of  the  underlying  com- 
panies. 

Increased  traction  facilities  are  promised  on  all 
the  lines.  The  Chicago  City  company  is  planning 
extensions  into  Hyde  Park  through  a  section  where 
street-car  service  is  greatly  needed,  and  the  present 
lines  are  to  be  extensively  improved.  The  South 
Side  elevated  road  is  also  preparing  for  an  exten- 
sion. 

During  the  week  it  was  discovered  that  the  Union 
Traction  Company  has  tracks  on  two  North  Side 
streets  without  authority  by  ordinance,  and  the  com- 
pany is  operating  on  two  other  streets  under  ordi- 
nances which  expired  seven  j^ears  ago.  This  has 
added  to  the  troubles  of  the  city  law  department,  and 
the  corporation  counsel  is  bysy  trying  to  clesr  the 
tangle. 
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Underground  Hoisting  Problems  on  the 

Witwatersrand,' 

By  a.  W.  K.  Peiece. 

Gold  mining  on  the  Witwatersrand  consists 
chiefly  of  the  exploitation  of  the  "Main  Reef 
Series,"  a  bed  of  gold-bearing  conglomerate  with 
an  east  and  west  strike,  and  dipping  to  the  south 
at  a  fairly  uniform  angle  in  the  neighborhood  of 
30°.  For  an  extent  along  the  strike  of  some  50 
miles  this  reef  series  has  been  proved  to  be 
gold-bearing,  and  the  continuity  of  the  deposit  has 
been  proved  by  actual  mining  and  by  bore  holes  to 
such  a  depth  on  the  dip  that  mining  ground  is  held 
at  a  high  valuation  even  where  the  ultimate  mining 
depth  cannot  be  less  than  8,000  feet  (vertical)  or 
even  more. 

The  permanence  and  the  uniformity  of  average 
dimensions  and  values  of  these  gold-bearing  con- 
glomerates make  the  mining  in  this  area  partake 
more  of  the  nature  of  an  industrial  enterprise  than 
is  usually  considered  appropriate  to  mining  ventures, 
which  justifies  the  great  attention  that  is  paid  to  the 
engineering  features  of  the  work,  and  the  large 
sums  spent  on  the  necessary  mechanical  equipment 
for  the  rapid  and  economical  mining  and  reduc- 
tion of  the  ore  on  a  large  scale. 

According  to  the  Transvaal  mining  laws  only  the 
ore  body  contained  vertically  beneath  the  surface 
claim  area  can  be  mined  by  any  given  mining  com- 
pany. In  order  to  exploit  the  ore  coments  of  a 
mine  situated  at  a  distance  from  the  outcrop  it  is 
the  practice,  therefore,  to  sink  one  or  more  vertical 
shafts  near  the  northern  boundary  of  the  property 
to  the  intersection  of  the  reef.  This  is  then  opened 
up  by  horizontal  drives  in  the  direction  of  the 
strike  and  inclines  along  the  dip,  the  principal  in- 
clines in  most  cases  being  extensions  of  the  vertical 
shafts.  The  ground  thus  opened  up  is  stoped  as 
required  for  the  reduction  plant,  the  development 
being  kept  ahead  of  these  requirements  sufficiently 
to  permit  of  keeping  up  average  values  of  the  out- 
put in  spite  of  the  local  variations  in  the  gold  con- 
tents of  the  ore  body;  and  this  process  is  continued 
until  the  payable  ore  bod}'  in  the  claim  area  is  ex- 
hausted. 

Where  these  vertical  shafts  are  of  moderate 
depth  the  hoisting  in  both  vertical  and  incline  shafts 
is  done  by  steam  winders  located  on  the  surface, 
the  vertical  shaft  being  turned  through  a  circular 
or  parabolic  curve  into  the  incline.  At  greater  depths 
separate'  winders  are  used  for  the  two  sections 
(vertical  and  incline),  but  both  located  on  the  sur- 
face, the  ropes  for  the  incline  hoists  being  led  down 
the  vertical  compartments  near  one  side  and  suitably 
guided  into  the  incline,  the  ore  being  transferred 
from  one  hoist  to  the  other  at  the  intersection  of 
the  two  shafts. 

Further  extensions  of  the  "deep  levels"  involve 
vertical  shafts  of  3,500  to  5,000  feet  to  the  intersec- 
tion of  the  reef,  with  inclines  from  this  point  of 
3.OCO  to  6.000  or  more  feet  in  length  ;  and  in  plan- 
ning the  development  and  equipment  of  these  new 
properties  it  is  evident  that  present  hoisting  methods 
must  be  considerably  modified.  A  recent  paper  by 
M.  H.  C.  Behr  very  ably  presented  the  various 
features  of  this  hoisting  problem,  and  in  this  paper 
and  the  ensuing  discussion  will  be  found  a  very 
complete  treatment  of  the  matter  from  several  points 
of  view. 

The  consensus  of  opinion  among  South  African 
engineers  seems  to  be  that  these  "deep  levels"  will 
\x  operated  on  an  even  larger  scale  than  has  obtained 
previously,  the  output  planned  for  being  2,000  to 
3,000  tons  per  mine  per  day,  and  that  the  greatest 
attention  will  be  given  to  the  economies  that  may 
be  effected  in  working  costs  by  the  use  of  ma- 
chinery and  in  economic  methods  of  operating  the 
same.  The  advantages  of  electric-power  distribu- 
tion ,are  well  recognized,  and  this  method  will  be 
extensively  adopted  for  what  may  be  termed  auxil- 
iarv'-power  requirements.  This  is  not  an  inconsid- 
erable amount ;  it  may  be  from  500  to  1,500  kilowatts 
per  mine  for  surface  requirements  only. 

The  underground  workings  will  be  arranged  with 
a  view  to  rapid  removal  of  the  ore  contents,  and 
it  is  probable  that  several  incline  shafts,  operated 
by  independent  winding  engines  located  under- 
ground, will  be  used  to  feed  each  single  large  ver- 
tical shaft,  the  latter  having  several  pairs  of  hoisting 
compartments,  and  possibly  arranged  for  hoisting 
in  stages.  In  any  case  there  will  e.xist  within  the 
next  few  years  a  demand  for  hoisting  engines  of 
considerable  size,  to  be  located  underground  in  a 
dozen  or  more  of  the  "deep-level"  mines,  and  with 
from  three  to  si.x  hoists  per  mine. 

As  in  several  cases  a  number  of  these  mines 
in  the  same  neighborhood  are  controlled  by  the  same 
financial  interests  and  will  require  their  equipment 
at  approximately  the  same  period  of  time,  it  is  per- 
fectly feasible  to  consider  the  supply  to  such  a  group 
of  mines  for  their  electric-power  requirements  from 
a  single  central-power  station ;  and  if  these  require- 
ments are  to  include  the  underground  hoists  I 
have  mentioned  it  may  be  of  interest  to  mention 
in  a  general  way  some  of  the  conditions  of  the 
problem  thus  presented  and  some  of  the  conclusions 
that  have  been  drawn  therefrom. 

In  the  first  place:  The  principal  power  require- 
ments of  the  mine  equipment  and  the  area  over 
which   the   power    is    to   be   distributed    (this   being 
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several  square  miles,  with  an  added  distance  of 
in  the  neighborhood  of  a  mile  for  each  transmission 
to  any  underground  installation)  practically  deter- 
mine the  use  of  a  polyphase  system  at  a  moderately 
high  voltage,  especially  as  the  ratio  of  copper  cost 
to  power  cost  is  about  twice  as  great  in  the  Transvaal 
as  in  most  countries,  thus  rendering  the  use  of  small- 
line  losses  desirable. 

However,  I  think  it  is  generally  conceded  that 
for  hoisting  work  on  the  scale  indicated  direct-cur- 
rent motors  are  more  suitable  than  alternating;  their 
use  in  this  instance,  therefore,  involves  apparatus 
for  converting  the  polyphase  supply  into  direct  cur- 
rent. 

In  spite  of  the  losses  and  extra  first  cost  involved 
in  this  conversion  it  presents  many  important  advan- 
tages in  connection  with  the  control  system  and  the 
central-station  supply,  as  I  shall  endeavor  to  show. 
First,  however,  as  to  the  nature  of  the  power 
demand  of  such  hoists  as  will  be  required. 

The  hoists  will  be  of  the  double-drum  type,  with 
clutches  for  each  drum;  and  while  they  will  be  oper- 
ated normally  in  balance,  they  must  be  capable  of 
bringing  up  a  fully-loaded  skip  from  the  bottom 
wilh  the  other  drum  unclutched,  i.  e.,  without  the 
balancing  effect  of  the  empty  skip  and  its  rope. 

While  for  each  particular  installation  the  size  of 
the  hoists  must  be  separately  determined  to  suit  vary- 
ing local  requirements  with  regard  to  degree  of  in- 
clination, load  to  be  hoisted,  length  of  haul,  etc.,  the 
following:  may  be  taken  as  representing  the  appro.xi- 
mate  limits,  between  which  particular  values  will  be 
taken  to  suit  conditions : 

Load  of  ore,  5,500  to  S,oco  pounds. 
Hoisting  speed,  2,000  to  3,0(jo  feet  per  minute. 
Degree  of  inclination,  25°  to  45°. 
A   hoist   to   suit   what   may   be   taken   as   average 
conditions  would  demand  some  400  kilowatts  at  the 
end   of  the  acceleration   period. 

The  hoists  would  be  installed  for  an  ultimate 
hoisting  distance  of  perhaps  3,500  feet  along  the 
incline  (any  longer  inclines  being  equipped  for 
hoisting  in  stages),  but  would  only  have  some 
300  feet  or  so  to  haul  when  first  installed.  As  the 
incline  would  be  continued  at  the  rate  of  about 
100  feet  per  month,  in  about  two  and  a  half  years  the 
hoist  would  be  working  its  full  capacity,  and  dur- 
ing most  of  this  time  would  be  operating  under  max- 
imum conditions  of  load,  the  variables  being  the 
frequency  and  the  duration  of  the  trips,  and  possi- 
bly ma.ximum  speed  if  the  control  scheme  be 
suitable. 

Considering  an  individual  normal  trip,  it  is  evi- 
dent that  the  maximuin  torque  required  from  the 
hoist  motor  occurs  at  the  time  of  starting  the  loaded 
skip  on  its  upward  journey;  for  the  acceleration  is 
a  ma.ximum,  the  moment  and  friction  of  the  ascend- 
ing rope  is  also  a  maximum,  and  the  balancing  effect 
of  the  rope  on  the  descending  skip  is  a  minimum. 
On  completion  of  the  acceleration  period  the  effect- 
ive torque  still  continues  to  decrease  during  the 
remainder  of  the  trip  by  reason  of  the  winding  up 
of  the  rope  on  the  ascending  skip  and  the  cor- 
responding unwinding  of  the  rope  on  the  descending 
skip. 

The  design  of  the  hoist  should  not  be  such  that 
this  torque  would  become  negative  before  the  com- 
pletion of  the  trip,  as  this  would  require  the  appli- 
cation of  the  brakes  at  this  point  to  destroy  all  the 
inertia  of  the  moving  masses;  it  is  obvious  that 
this  inertia  should  be  utilized  as  far  as  possible 
to  complete  the  last  part  of  the  trip,  the  brakes  only 
being  used  to  effect  the  final  landing  of  the  skip. 

While  similar  in  kind,  the  mechanics  of  this  prob- 
lem are  quite  different  in  degree  to  that  of  oper- 
ating elevated-railway  trains,  the  relative  value  of 
the  kinetic  energy  of  the  moving  masses  and  the 
work  done  against  friction  and  gravity  being  quite 
different  in  the  two  cases.  Thus  with  the  limitations 
to  hoisting  speed  imposed  by  prajitice  a  consid- 
erable part  of  the  trip  must  be  made  with  power 
after  the  acceleration  is  completed,  and  the  "coast- 
ing" period  only  exists  for  the  few  seconds  re- 
quired to  bring  the  moving  masses  to  a  standstill. 

In  considering  the  demand  on  the  generating 
plant  occasioned  by  such  a  trip,  the  form  of  the 
acceleration  curve  to  be  adopted  is  of  importance. 

Obviously,  if  the  available  acceleration  moment 
is  fixed,  maintaining  the  moment  at  a  constant 
(maximum)  value  throughout  the  acceleration  pe- 
riod gives  a  minimum  duration  of  that  period ;  but, 
as  pointed  out  by  Mr.  Behr  in  the  paper  previously 
referred  to,  an  acceleration  showing  a  constant  de- 
crease from  the  same  maximum  value  to  zero  will 
give  the  same  ultimate  velocity  in  a  certain  space, 
and  requires  only  five  per  cent,  greater  time  than 
is  needed  to  cover  the  same  space  with  the  same 
maximum  velocity  using  an  acceleration  maintained 
constant  at  the  maximum  value. 

The  maximum  power  actually  demanded  by  the 
hoist  motor  during  a  given  trip  depends  upon  the 
form  of  acceleration  curve,  and  is  materially  greater 
with  constant  acceleration  than  with  constantly 
decreasing  acceleration.  The  power  demand  being 
proportional  to  the  product  of  the  total  torque  and 
the  speed  at  any  instant  during  the  period,  it  is 
evident  that  as  the  constant  acceleration  maintains 
the  initial  maximum  torque  until  the  maximum 
speed  is  reached,  the  power  demand  continually 
increases  during  the  acceleration  period,  and  at  its 
end  is  a  maximum.  With  a  constantly  decreasing 
acceleration,  however,  the  maximum  torque  only 
occurs  at  a  minimum  speed,  and  at  maximum  speed 
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the  acceleration  torque  is  zero;  therefore  the  maxi- 
mum-power demand  occurs  at  some  instant  be- 
tween these  two  points,  and  is  but  little  greater 
than  the  power  demand  at  full  speed  after  the  ac- 
celeration ceases,  which  is  that  required  for  over- 
coming the  effects  of  friction  and  gravity  only.  The 
actual  amount  of  the  work  done  is  of  course  prac- 
tically the  same  in  either  case. 

It  is  evident  that  the  constantly  decreasing  ac- 
celeration is  much  more  favorable  to  the  central 
station,  in  that  it  gives  a  better  load  factor,  less 
fluctuation  in  the  power  demand,  and  requires  less 
investment  in  generating  plant,  provided  the  method 
of  control  is  such  that  the  power  demand  from  the 
.source  of  power  is  proportional  to  the  actual  power 
demanded  by  the  hoist  motor. 

The  control  system  is  thus  the  important  factor 
in  attempting  to  realize  these  advantages,  as  the 
decreasing  acceleration  is  more  normal  for  electric 
motor  operation  than  the  other;  and  for  this  pur- 
pose I  know  of  no  other  method  of  control  that  is 
workable  than  some  form  of  "voltage  control"  or 
"Leonard"  system.  Involving  as  this  does  some 
separate  dynamo  machinery  for  each  motor  in- 
stallation, the  advantage  in  control  method  previ- 
ously referred  to  in  connection  with  the  conversion 
from  the  assumed  polyphase  distribution  to  direct 
current  becomes  apparent,  in  that  this  converter 
machinery  may  be  utilized  in  one  of  a  number  of 
obvious  ways  to  furnish  the  "voltage  control"  of 
the  hoists.  ,. 

This  machinery  also  helps  out  the  central  station 
in  another  way,  in  that  the  inertia  of  its  moving 
parts  further  smoothes  out  the  peaks  in  the  demand 
curve  during  each  trip ;  this  effect  may  even  be 
increased  by  the  deliberate  addition  of  inertia  to  the 
converter  set  in  the  form  of  a  flywheel,  as  has  been 
proposed  by  several  continental  engineers  who  have 
investigated  this  problem. 

The  "voltage  control"  also  possesses  incidental 
advantages.  The  necessary  slow-speed  inspection 
trips  in  the  shaft  may  be  readily  made;  during  the 
first  year  or  so  of  operation  the  controller  can  read- 
ily be  provided  with  adjustable  stops  limiting  the 
maximum  speed  (consequently  the  maximum-power 
demand)  to  whatever  amount  will  give  the  desired 
output,  and  thus  again  improve  the  central-station 
load  factor ;  the  controller  need  not  handle  the  very 
considerable  main  current  of  the  motors,  thus  elim- 
inating a  source  of  considerable  first  cost,  and  also 
maintenance  cost ;  given  positions  of  the  controller 
handle  result  in  nearly  enough  given  speeds,  irre- 
spective of  loads.  These  characteristics  are  so  well 
known  that  it  is  perhaps  superfluous  to  mention 
them  here;  I  only  wish  to  indicate  that  in  almost 
every  particular  this  problem  is  best  met  by  this  con- 
trol scheme,  which  favorably  affects  both  the  source 
of  the  power  and  its  utilization. 

I  have  only  stated  the  conditions  in  a  general 
way,  without  particular  data  as  to  details,  for  much 
of  the  data  has  not  yet  been  definitely  determined, 
and  would  necessarily  vary  with  the  different  local 
conditions  of  different  mines.  I  trust  that  in  spite 
of  this  I  have  justified  to  some  extent  the  con- 
clusion that  for  this  important  hoisting  work  the 
best  method  is  the  combination  of  polyphase  trans- 
mission, conversion  to  direct  currents  separately 
for  each  hoist  unit,  and  the  utilization  of  the  con- 
version machinery  for  obtaining  suitable  control  of 
the  hoisting  operations  by  the  "voltage  control"  or 
"Leonard"  system. 


Production  of  Aluminum. 

The  Pittsburg  Reduction  Company  is  preparing 
to  increase  the  output  of  its  lower  works  at  Niagara 
Falls,  and  by  early  winter  it  is  expected  that  the 
output  of  this  plant  will  have  been  nearly  doubled. 
Miagara  Falls  is  the  center  of  the  aluminum  indus- 
try in  the  United  States,  and  it  might  be  added  thai 
it  is  both  ends,  also,  for  the  Pittsburg  Reduction 
Company  is  the  sole  producer  of  the  metal  in  this 
country.  However,  this  coinpany  is  preparing  to 
use  a  block  of  power  at  Massena,  N.  Y.,  where 
four  units  of  300  horsepower  each,  generating  cur- 
rent at  1,500  volts,  are  being  installed.  The  ap- 
pro-ximate  output  of  aluminum  in  the  United  States 
during  igo2  was  7,300,000  pounds.  The  output  in 
1901  was  about  7,150,000  pounds.  Twenty  years  ago 
the  recorded  quantity  of  aluminum  made  was  83 
pounds.  In  1884  this  output  increased  to  150  pounds ; 
in  1885  to  283  pounds,  and  in  1886  the  output  was 
placed  at  3,000  pounds.  Each  year  for  the  next  10 
years  the  industry  made  steady  advances,  until,  in 
1896,  the  output  was  about  1,300,000  pounds,  in- 
creasing year  by  year,  until  now,  at  the  end  of  the 
20  years  of  the  statistics,  the  output  has  reached 
7,300,000  pounds,  as  stated.  The  estimated  quantity 
manufactured  from  1883  to  the  close  of  1902  was 
40,962,779  pounds.  Charles  M.  Hall  is  the  inventor 
of  the  process  operated  by  the  Pittsburg  Reduction 
Company,  and  he  is  the  manager  of  the  Niagara 
works.  Not  only  has  aluminum  advanced  in  popu- 
larity for  use  on  transmission  lines,  but  it  has  at- 
tained a  standing  for  the  manufacture  of  domestic 
and  culinary  articles,  as  well  as  a  large  line  of 
souvenirs.  While  the  price  has  been  about  stationary 
for  a  few  years,  it  has  dropped  considerably  in. 
a  decade.  It  is  said  that  the  price  is  regulated  by 
an  international  agreement  between  the  prodnesi'S, 
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Edison  Storage   Battery. 

In  an  interview  at  Atlantic  City  relating  to  his 
new  storage  battery,  Thomas  A.  Edison  is  reported 
as  having  said  that  one  of  the  batteries  has  been 
in  operation  on  a  delivery  wagon  for  some  time  and 
is  doing  all  that  was  expected  of  it.  The  equipment 
will  average  more  than  a  third  greater  mileage  for 
half  the  weight  of  the  old  lead  battery,  it  is  as- 
serted, while  it  can  be  recharged  at  a  much  faster 
rate.  As  much  power  as  will  run  the  vehicle  40 
miles  can  be  put  into  it  in  less  than  an  hour,  it  is 
said. 

Mr.  Edison  is  further  quoted  as  follows  ;  "I  have 
been  experimenting  with  an  electric  coach,  and  it  is 
surprising  how  well  it  showed  up.  We  climbed 
Eagle  Rock,  where  the  hill-climbing  contests  are 
held,  with  the  greatest  ease,  and  we  really  did  not 
dare  to  attain  our  maximum  speed.  This  battery 
will  drive  all  other  methods  of  locomotion  out  of 
business,  and  in  less  than  10  years  the  odor  of 
gasoline  on  the  public  highways  will  be  unknown. 
As  for  a  lack  of  recharging  stations,  that  is  non- 
sense. In  the  last  month  45  new  ones  have  been 
installed  in  the  New  England  states  alone,  and  this 
is  going  on  all  over  the  country.  Next  year  I  will 
wager  that  I  can  take  a  car  of  my  own  design,  fitted 
with  my  motor  and  battery,  and  go  to  Chicago  and 
return  in  less  time  and  with  more  pleasure  than  any 
other  machine  in  existence.  There  will  be  no  break- 
down, no  explosion  of  gas  or  gasoline,  and  the  trip 
will  be  made  at  an  even  25  miles  an  hour."  This  al- 
leged interview  is  taken  from  a  daily  newspaper, 
and  it  may  not  represent  exactly  what  Mr.  Edison 
said. 

It  is  asserted  that  by  Christmas  the  new  battery 
will  be  placed  on  the  market  in  quantities  to  meet 
any  demand.  The  batteries  are  to  be  made  in  four 
sizes,  to  run  25,  50,  75  or  100  miles,  or  in  sizes 
larger  or  smaller  if  desired.  The  delivery-wagon 
battery  referred  to  is  said  to  be  capable  of  driving  the 
vehicle  at  a  maximum  speed  of  36.8  miles  an  hour. 
It  weighs  650  pounds  and  occupies  8.3  cubic  feet. 


New  Theory  for  Auroras. 

In  a  paper  recently  presented  before  the  Academy 
of  Sciences  at  Paris  Charles  Nordmann  suggested 
that  auroras  may  be  due  to  Hertzian  waves  emitted 
by  the  sun.  Observation  shows  that  most  auroras  are 
seen  during  the  early  hours  of  the  night  in  all  lati- 
tudes, and  their  splendor,  as  well  as  their  number,  di- 
minishes through  the  night  toward  the  morning.  Ex- 
periment proves  that,  owing  to  the  diffraction  of  the 
atmosphere,  Hertzian  waves,  especially  of  great  wave 
length,  "turn  corners,"  or,  in  other  words,  pass 
around  intervening  obstacles.  The  waves  of  the 
space  telegraph,  for  example,  surmount  the  inter- 
vening convexity  of  the  earth  between  two  distant 
stations.  It  is  not  surprising,  therefore,  that  au- 
roras should  be  visible  in  the  polar  regions  during 
winter,  although  the  ordinary  rays  of  the  sun  do 
not  reach  them.  Mr.  Nordmann,  seeing  that  Hertzian 
waves  have  passed  between  Newfoundland  and  Eng- 
land, a  distance  of  about  30  degrees  on  a  great 
circle  of  the  earth,  argues  that  at  the  equinox  polar 
auroras  should  be  most  frequent  within  30  degrees 
from   the  pole,   and   that  has   been   found  the   case. 

It  would  follow  from  the  above  that  auroras 
would  be  most  frequent  in  the  early  hours  of  the 
night  and  morning,  but  another  factor  comes  in. 
It  has  been  proved  that  the  luminescence  of  a  rarefied 
gas  is  brighter  the  more  free  ions  exist  in  it.  In 
a  small  tube  the  free  ions  disappear  mainly  by  dif- 
fusion, btit  in  the  atmosphere  by  recombination  of 
positive  and  negative  ions.  The  upper  atmosphere 
is,  he  thinks,  ionized  during  the  day  by  the  violet 
and  ultra-violet  rays  of  the  sun,  but  through  the 
night  toward  morning  there  are  fewer  free  ions 
in  the  atmosphere,  and  so  the  Hertzian  waves  of 
the  sun  do  not  readily  excite  luminescence  in  the 
atmosphere  at  that  time.  The  number  and  intensity 
of  auroras  ought,  therefore,  to  be  greatest  in  the 
early  hours  of  the  evening  and  decrease  toward 
morning. 


A  180-ton  Electric  Locomotive. 

The  180-ton  electric  locomotive — the  largest  yet 
built — which  has  recently  been  completed  by  the 
General  Electric  Company  for  the  use  of  the  Balti- 
more and  Ohio  railway  in  the  tunnel  at  Baltimore, 
Md.,  was  inspected  last  week  at  Schenectady  by 
officials  of  the  New  York  Central  Railroad  Company, 
and  it  is  believed  that  the  object  of  the  visit  of  the 
party  was  to  determine  the  feasibility  of  the  innova- 
tion for  use  on  the  Central  tunnel  under  Park  Ave- 
nue, in  New  York  city.  The  locomotive  was  taken 
out  and  run  along  the  tracks  on  the  berm  bank  of 
the  canal  for  an  hour  or  two,  the  party  carefully 
noting  every  phase  of  the  tests.  At  the  conclusion 
of  the  runs,  the  parly  expressed  its  approbation  of 
the  locomotive.  One  of  the  features  of  the  elec- 
tric engine  was  the  ease  with  which  it  was  got  under 
way  from  a  dead  stop.  The  locomotive  is  made  up 
of  tw«  units,  and  is  so  arranged  that  any  number 
of  units  may  be  coupled  together,  making  it  as  much 
larger  as  desired.  All  of  the  units  are  controlled 
from  one  place.  There  are  eight  42-inch  driving 
wheels  on  each  unit,  making  16  driving  wheels  on 
the  locomotive.  The  cab  is  of  sheet  steel  and  the 
frame  of  heavy  cast  steel. 
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Foreign  Trade  Outlook. 

In  Great  Britain  the  tendency  is  toward  improve- 
ment, but  the  price  of  raw  material  continues  above 
the  normal.  A  considerable  amount' of  .steel  is  at 
present  coming  over  from  Germany.  The  Clyde 
districts  report  that  in  the  shipbuilding  and  iron 
trades  the  work  is  of  a  hand-to-mouth  character, 
there  being  no  confidence  in  the  future.  From 
Birmingham  comes  news  that,  generally  speaking, 
there  is  little  doing  in  the  hardware  and  metal 
trades,  but  that  railway  rolling-stock  makers  are 
busy  with  South  African  orders;  that  electrical  en- 
gineers are  fairly  well  employed,  and  that  the  de- 
mand for  motors  continues  very  great.  Sheffield 
also  takes  a  hopeful  view,  .  the  manufacturers  in 
that  district  asserting  that  they  are  now  re- 
covering some  of  their,  lost  trade  with  the  Spanish 
colonies  recently  absorbed  by  the  United  States. 
The  copper  market  is  exceedingly  uncertain,  with 
mcreased  prices,  and  manufacturers  say  that  unless 
America  sends  more  copper  here  there  will  soon  be 
a  scarcity. 

The  German  electrical  and  machinery  industries 
have  bettered  their  situation,  all  weak  concerns 
having  had  to  go  to  the  wall  or  combine  with 
then-  stronger  and  larger  competitors.  Therefore, 
competition  in  these  lines  is  sound,  and  while  many 
of  the  factories  are  at  present  working  without  any 
profit,  they  keep  their  men  working  during  this 
quiet  season  hoping  for  a  better  outlook  next  fall. 
Tool  machinery  factories  and  those  working  for  the 
textile  industries  have  improved  during  the  last 
three  months  to  quite  an  extent,  while  manufac- 
turers of  locomotives  report  that  the  demand  is  not 
very  large  for  the  present,  and  that  export  trade  is  ' 
not  very  brisk.  While  some  good  orders  from 
Canada  and  other  foreign  countries  are  on  hand, 
they  are  not  important  enough  to  better  the  situa- 
tion. 

No  change  of  note  is  reported  in  the  Paris  market 
for  sheet  iron.  Demands  are  still  weak  and  prices 
low,  ruling  from  15.50  francs  for  common  sorts 
to  20  francs  per  100  kilos.  In  the  Nord,  the  busi- 
ness is  likewise  quiet;  manufacturers  complain  of 
the  scarcity  of  important  orders.  Ordinary  lines 
are  quoted  15  francs  to  15.50  francs;  specials  from 
16  to  17.50  francs.  In  the  Ardennes  the  situation 
remains  unchanged  with  indications  of  better  con- 
ditions in  the  near  future.  In  the  Haute  Marne 
forges  and  foundries  are  active,  especially  in  ag- 
ricultural machinery  and  iron  wheel  departments. 
In  the  wire-drawing  line  business  is  reported  ex- 
cellent; wire  quoted  on  the  spot  22  francs  per  100 
kilos.  In  the  Meurthe  and  Moselle  district,  rolling 
mills  and  steel  works  are  reported  to  be  well 
provided  with  orders  for  a  certain  time.  In  the 
Center  manufacturers  complain  of  the  dearth  of 
orders  from  military  and  naval  administrations,  and 
only  a  few  of  the  factories  are  working  full  time 
to  fill  orders  from  the  railway  companies.— Dun's 
Review. 


Crawfordsville  Traction  Situation. 

For  the  fourth  time  in  the  history  of  the  traction 
dispute  in  Crawfordsville,  Ind.,  the  Northwestern 
Traction  Company  has  begun  to  lay  tracks  in  the 
city.  In  this  instance  Contractor  Wise  not  only  be- 
gan but  kept  continually  at  work  until  the  line  was 
completed  within  the  city  limits  and  joined  to  its 
tracks  outside  the  limits.  On  three  previous  occa- 
sions the  work  was  stopped  by  restraining  orders 
from  the  court.  The  suits  which  were  filed  in  the 
Circuit  Court  have  been  transferred  to  the  federal 
court,  and  during  the  absence  of  the  federal  judges 
the  Northwestern  took  advantage  of  the  situation 
and  put  down  its  tracks.  The  work  began  at  mid- 
night, and  by  morning  the  work  was  well  along. 
The  city  authorities  offered  no  resistance,  and  as 
evidence  of  the  sympathy  of  the  people,  E.  A.  Wel- 
hite,  one  of  the  oldest  residents  of  the  city,  stepped 
forward  and  drove  the  first  spike  that  has  been  sunk 
into  a  tie  in  the  city  of  Crawfordsville.  The  North- 
western Traction  Company  contends  that  the  only 
injunction  issued  was  upon  petition  of  the  city  of 
Crawfordsville  and  that  the  city  has  dismissed  its 
case,  and  therefore  there  is  no  restraining  order  in 
force.  On  the  other  hand,  the  Consolidated  com- 
pany asserts  that  the  injunction  is  still  in  force  and 
that  the  Northwestern  is  in  contempt  of  court  and 
will   have   to    remove   its   tracks. 


Omaha  and  Council  Bluffs  Lighting 
Plants  Merged. 

The  recently  organized  Omaha  Electric  Light  and 
Power  Company,  with  a  capital  of  $3,000,000,  has 
taken  over  the  property  of  the  Omaha  (Neb.)  Thom- 
son-Houston Electric  Light  Company,  together  with 
the  two  lighting  companies  of  Council  Bluffs,  Iowa. 
Floating  indebtedness  of  $400,000  and  bonded  in- 
debtedness of  $298,000  will  be  taken  up,  and  new 
bonds  to  the  extent  of  $1,500,000  issued.  The  new 
company  is  organized  under  the  laws  of  the  state 
of  Maine,  and  several  of  its  heavy  stockholders  are 
residents  of  Boston.  There  will  be  no  change  in 
the   management   of   the   property. 


The  City  Council  of  Oregon,  111.,  has  granted  a 
50-year  franchise  to  the  Illinois  and  Rock  River  Rail- 
way Company  to  construct  and  operate  an  electric 
street  railway  on  the  streets  of  the  city. 
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Power  Development   in    Southern  Cali- 
fornia. 

From  an  article  by  L.  R.  Freeman  in  the  Review 
of  Reviews  for  August  the  following  paragraphs 
are   extracted  : 

In  a  single  Southern  California  system— that  of 
the  Edison  company  of  Los  Angeles— may  be  seen, 
not  only  the  first  transmission  station  ever  built  for 
commercial  service  in  America,  but  there  also  may 
be  traced,  step  by  step,  every  advance  made  in  the 
art  of  electric  power  transmission  down  to  the  pres- 
ent time.  Over  this  line  electricity  was  transmitted 
seven  years  ago  at  a  higher  voltage  than  was  then 
used  by  any  line  in  the  world.  What  was  marvelous 
then,  however,  is  common  now,  and  this  same  com- 
pany shortly  expects  to  transmit  current  at  60,000 
volts  from  its  new  plants  on  Kern  River. 

Perhaps  the  most  interesting  of  the  several  plants 
m  the  San  Bernardino  Mountains  is  the  recently 
completed  one  called  by  the  Edison  company  Mill 
Creek  Plant  No.  3;  and  as  here  is  in  successful 
operation  the  highest  hydraulic  pressure  ever  em- 
ployed to  drive  waterwheels,  a  brief  description  may 
be  of  interest. 

The  new  plant  is  similar  in  design  to  the  half 
dozen  others  projected  or  completed  by  the  Edison 
Company  on  the  San  Bernardino  watershed.  From 
the  intake  to  the  floor  of  the  power  house  by  the 
pipe  line  is  between  six  and  seven  miles.  About 
25,000  feet  of  this  is  gravity  conduit,  and  the  remain- 
der, 8,400  feet,  pressure  pipe.  The  former  is  con- 
structed of  concrete  pipe  three  inches  thick  and  of  v 
mches  mside  diameter.  This  pipe  is  laid  through  all 
ot  the  19  tunnels,  as  well  as  in  the  open  country  be- 
tween them,  except  at  five  points,  where  inverted 
siphons  are  necessary.  The  grade  is  two-tenths  of 
a  toot  per  100  feet,  which  gives  a  carrying  capacity 
of  20  cubic   feet  per  second. 

During  the  low-water  period,  toward  the  end  of 
the  summer,  there  will  be  times  when  the  full  flow 
of  the  stream  will  not  be  quite  sufficient  to  keep 
the  power  house  in  full  operation.  To  provide  for 
this,  a  forebay,  large  enough  to  hold  lo-second-feet 
ot  water,  continuous  flow,  for  six  hours,  has  been 
constructed  at  the  end  of  the  gravity  conduit.  This 
enables  the  surplus  water  to  be  stored  during  the 
si.x  hours  of  the  day  when  the  load  on  the  plant 
IS  light  and  effectually  distributes  the  supply  over 
the  whole  of  the  24  hours.  In  the  dry  months  enough 
water  will  be  saved  by  this  plan  to  generate  i  500 
horsepower  in  Plant  No.  3,  and  400  horsepower  in 
each  of  the  lower  plants. 

From  the  forebay  to  the  power  house  is  a  drop 
of  1,960  feet.  The  line  consists  of  24  and  26-inch 
open-hearth,  box-annealed  steel  pipes,  from  seven- 
sixteenth  to  seven-eights,  of  an  inch  in  thickness, 
and  of  a  tensile  strength  of  from  40,000  to  60000 
pounds  per  square  inch.  All  joints  are  riveted  The 
line  IS  fully  equipped  with  air  valves,  blow-oflFs  and 
pressure  alleviators,  which  make  accidents  caused  by 
the  presence  of  a  vacuum  or  of  water  hammers  im- 
possible of  occurrence. 

This  is  the  highest  hydraulic  pressure  of  its  kind 
ever  used.  The  force  of  the  water  is  almost  be- 
yond comprehension.  Should  the  pressure  pipe  by 
any  means  become  punctured  near  its  lower  end  the 
released  jet  would  pierce  a  man's  body  as  cleanly 
as  would  a  steel-sheathed  bullet  from  a  high-power 
rifle.  Should  the  full  stream  from  the  main  24-inch 
pipe  burst  its  bounds,  the  power  house,  steel  and 
concrete  though  it  is,  would  be  riven  and  ground  to 
pieces.  The  ordinary  deflectors  used  in  the  tail- 
races  of  the  other  plant  proved  quite  inadequate  here 
in  reducing  the  force  of  the  stream  when  not  playing 
on  the  wdieel,  but  a  special  steel  and  concrete  bowl 
was  finally  devised  which  splits  the  jet  and  throws 
it  back  upon  itself,  delivering  it,  smooth  and  harm- 
less, at  the  foot  of  the  tailrace.  This  invention,  here 
employed  for  the  first  time,  will  undoubtedly  come 
into  general  use  in  the  new  high-pressure  plants. 
The  transmission  line  from  the  foot  of  Mount  San 
Bernardino  to  Los  Angeles  is  between  60  and  70 
miles  long,  and  at  present  the  current  is  transmitted 
at  a  voltage  of  33,000. 

The  end  of  two  years  will  see  the  completion  of 
the  proposed  development  of  the  two  leading  elec- 
trical companies  of  Southern  California,  the  Edison 
and  the  Pacific  Light  and  Power,  which  means  that 
at  that  time  practically  all  the  readily  available  power 
in  that  part  of  the  state  will  be  in  harness.  The 
sum  total  of  the  product  of  this  combined  develop- 
ment, however,  added  to  that  of  the  several  mam- 
moth^  steam  plants  now  building,  will  be  far  from 
sufficient  to  meet  the  demand  at  that  date.  Both 
companies  foresaw  this  some  time  ago,  and  to-day 
work  is  in  progress  upon  plants  on  the  Kern  River, 
in  central  California,  which,  when  completed,  will 
supply  in  excess  of  100,000  horsepower  for  the 
"dusty  counties." 

The  Kern  River  heads  up  near  the  base  of  Mount 
Whitney,  among  more  than  a  score  of  peaks  over 
14,000  feet  in  height,  and  besides  flowing  a  mag- 
nificent stream  of  water  the  whole  year,  has  a  splen- 
did fall,  particularly  toward  its  source.  From  the 
lowest  of  the  Edison  power  houses,  a  transmission 
of  116  miles  will  be  required  to  reach  Los  Angeles, 
and  from  the  highest,  about  200.  A  voltage  of  60,- 
000  will  be  maintained  over  the  main  line. 
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CORRESPONDENCE. 


London  Letter. 

London,  July  25. — The  House  of  Commons  has 
confirmed  the  recent  decision  of  the  House  of  Lords 
in  connection  with  the  two  electric  power-supply 
"in  bulk"  bills,  which  have  caused  so  much  dis- 
cussion this  year,  the  Somerset  bill  and  the  North- 
western bill.  The  chief  point  at  issue  was  that  the 
committee  this  year  has  given  these  companies 
powers  to  supply  current  in  certain  large  towns 
which  already  have  a  municipal  undertaking — a 
course  of  action  which  has  not  been  followed  before. 
The  particular  case  decided  now  leaves  Bristol 
within  the  area  of  the  Somerset  company,  and  inas- 
ninch  as  the  same  committee  of  the  House  of  Com- 
mons will  deal  with  the  other  measure,  viz.,  the 
Northwestern  hill,  there  is  vcr>'  little  hope  that  the 
20  or  so  towns  and  localities  seeking  to  be  excluded 
will  meet  with  any  belter  treatment.  At  present, 
however,  it  oidy  appears  that  the  companies  get 
permissive  powers  to  supply  in  these  towns ;  i.  e.. 
they  cannot  come  in  without  the  permission  of  the 
local  authorities,  without  appeal  to  the  Board  of 
Trade,  and  while  the  municipality  gives  a  cheap  and 
efficient  supply  it  need  fear  nothing.  But  the  ad- 
vocates of  municipal  ownership  affect  to  see  in  this 
action  on  the  part  of  Parliament  an  attempt  to  put 
a  stop  gap  upon  this.  In  fact,  at  the  present  mo- 
ment, nuinicipal  electrical  trading  is  a  raging  con- 
troversy, the  latest  detail  being  discussed  having 
relation  to  the  advisability  of  apportioning  profits 
10  the  relief  of  the  rates.  The  London  County  Coun- 
cil has  just  allocated  $100,000  from  its  tramway 
profits  to  this  purpose,  but  the  feeling  seems  to  be 
fast  gaining  ground  that  this  is  an  unwise  policy, 
and  that  it  would  be  better  to  reduce  the  price  to 
the  consumer,  and  thus  give  him  the  direct  benefit 
of  municipal  trading.  The  Scotch  towns  are  greatly 
given  to  this. 

The  National  Telephone  Company,  despite  a  steady 
growth  of  municipal  telephony,  continues  to  show 
increased  profits.  The  report  of  the  directors  for 
the  half  year  ended  June  30th  shows  a  profit  of 
nearly  $1,500,000,  an  increase  of  nearly  $150,000  as 
compared  with  the  first  half  year  of  1902.  The 
royalties  paid  to  the  postoffice  during  the  half  year 
just  ended  amount  to  $400,000.  Six  per  cent,  divi- 
dend is  recommended.  The  working  expenses  have 
been  reduced  to  61  per  cent,  of  the  total  revenue. 

Numerous  calls  have,  during  the  last  few  years 
been  made  upon  the  cable  companies  for  reductions 
of  their  tariflfs  to  India  and  the  Far  East  from 
Great  Britain,  but  still  the  demand  continues  for 
further  reductions.  Just  at  present,  however,  the 
companies  have  had  to  put  their  foot  down  upon  this 
tendency,  and  the  government  has  been  informed 
that  the  companies  are  unable  to  make  any  further 
reductions.  They  slate  that  their  revenue  has  al- 
ready been  considerably  decreased  by  reason  of  the 
concessions   granted   during  the   lattei;   years. 

Some  experiments  with  the  oil  firing  of  boilei;s 
for  electricity  stations  have  been  made  by  the  engi- 
neer to  the  St.  Pancras  Council  (London)  with,  it 
is  stated,  fair  success.  The  idea,  however,  has  been 
abandoned,  for  the  present,  for  financial  reasons. 
Similar  trials  have  been  carried  out  in  a  few  other 
towns,  but  for  various  reasons  they  have  not  been 
persevered   with. 

A  stoppage  occurred  a  few  days  ago  on  the  Lon- 
don County  Council  conduit-tramways  system,  due 
to  an  electrical  cause.  A  short-circuit  occurred  on 
the  switchboard  at  the  power  house,  necessitating  the 
-hutting  down  of  the  supply  for  half  an  hour.  The 
-ystem  is    running  smoothly  again,  however. 

The  municipalities  in  Great  Britain  owning  elec- 
tricity works  are  prone  to  congratulate  themselves 
that  they  have  the  pick  of  the  electrical-engineering 
talent,  but  it  is  interesting  to  note  the  coinparatively 
large  number  of  electrical  engineers  who  have,  during 
the  last  twelvemonth,  left  municipal  employment  to 
enter  the  service  of  central-station  companies.  This 
is  emphasized  in  the  annual  report  of  the  Municipal 
Electrical  Association,  which  caters  to  municipal 
electrical  engineers. 

A  scheme  is  being  formulated  for  the  promotion 
of  a  large  electric  power  company  to  operate  in 
the  north  of  Ireland.  The  company  has  actually 
liccn  registered,  and  will  take  the  place  of  one  pro- 
moted 12  months  ago  which  was,  however,  aban- 
doned. 

The  London  County  Council  has  incurred  a  loss 
of  over  Sio,ooo  in  connection  with  its  tramways  in 
the  south  of  Lfindon  during  last  year.  This  is 
mainly  attributable,  however,  to  the  dislocation  of 
the  traffic,  and  consequent  loss  of  revenue,  owing 
to  the  reconstruction  for  electric  traction.  A  profit 
of  nearly  $200,000  has  been  realized  from  the  corn- 
pany  which  operates  the  line.?  in  the  North.  It  is 
still  undecided  what  system  of  electric  traction  is 
In  be  adopted  upon  the  northern  lines.  The  com- 
pany favors  the  trolley  system:  the  council  is  willing 
to  agree  to  a  compromise  of  half  conduit  and  half 
trolley,  and  the  brjrough  councils  require  all  con- 
duit.    A  conference  U    to   be   held.  W. 


has  been  turned  over  to  President  Canton  of  the 
Borough  of  Manhattan  for  the  construction  of  an 
experimental  pipe  gallery  in  lower  Broadway,  to  be 
built  in  conjunction  with  the  rapid  transit  subway 
from  the  postoffice  to  the  battery,  and  thence  to 
South  Brooklyn.  This  is  the  first  appropriation  for 
this  purpose  that  has  been  made,  the  original  plan 
for  pipe  galleries  along  the  entire  subway  system 
having  been  defeated  because  of  its  cost  of  about 
$4,000,000,  and  also  because  the  officials  were  un- 
able to  agree  upon  a  plan  for  the  work.  Now  that 
the  experiment  is  to  be  tried  in  the  Broadway  ex- 
tension of  the  Brooklyn  tunnel,  it  is  believed  the 
work  will  ultimately  be  pushed  through  the  entire 
system. 

Among  other  appropriations  was  one  of  $1,990,000 
for  the  Department  of  Water  Supply,  Gas  and  Elec- 
tricity. 

Next  week  the  New  York  Edison  Company  will 
receive  from  the  Westinghouse  Machine  Company 
the  last  shipment  under  what  is  considered  the 
largest  steam-engine  contract  that  has  ever  been 
handled  by  any  manufacturing  company  in  this 
country.  The  contract  was  for  12  10,000-horse- 
power  engines,  eight  of  which  have  already  been 
installed.  It  is  understood  that  the  contract  repre- 
sents an  outlay  of  about  $i,ooo,oco.  Owing  to  the 
great  increase  in  the  demand  for  current  the  Edison 
company  was  recently  compelled  to  increase  its  ca- 
pacity. It  was  then  decided  to  construct  an  addi- 
tional power  house,  and  the  engine  equipment  for 
this  power  house  was  contracted  for  with  the  West- 
inghouse  Machine    Company. 

Owing  to  the  numerous  strikes  during  the  summer 
by  the  men  employed  in  the  rapid  transit  subway, 
it  is  likely  that  New  Yorkers  will  be  compelled  to 
do  their  traveling  above  ground  until  the  first  of 
next  April.  It  had  been  expected  until  within  a 
few  days  that  the  line  could  be  opened  on  January 
1st.  Contractor  John  B.  McDonald  says  the  tracks 
will  be  in  place  by  that  date,  but  he  now  admits  a 
probable  delay  of  two  or  three  months  in  starting 
trains,  owing  to  the  backward  stage  of  work  on 
the    stations    and    power    houses. 

The  Ithaca  and  .Auburn  Electric  Railway  Com- 
pany of  Ithaca,  N.  Y.,  has  been  incorporated  at 
Albany.  It  is  to  construct  a  40-mile  railroad  from 
Auburn  to  Ithaca.  Its  capital  is  $1,000,000.  The 
directors  are  Sherman  Collins,  Ithaca ;  Isaac  P.  Haz- 
ard, Dexter  Wheeler,  Poplar  Ridge,  Cayuga  County. 

An  important  street-railway  deal  was  closed  this 
week  when  more  than  200  miles  of  electric  railway, 
representing  millions  of  dollars,  extending  through 
Queens  and  Nassau  Counties,  passed  into  the  con- 
trol of  the  United  States  Mortgage  and  Trust  Com- 
pany as  agent  for  some  other  interests.  For  some 
time  the  Pennsylvania  Railroad  Company  and  in- 
terests represented  in  the  subway  and  rapid  transit 
companies  desired  possession  of  these  railways.  It 
is  said  that  the  boards  of  directors  and  prominent 
officials  of  the  various  electric  railroads  in  Queeiis 
and  Nassau  Counties  have  been  asked  to  send  in 
their  resignations.  Whether  the  trust  company  rep- 
resents the  Behnont  or  Pennsylvania  railroad  inter- 
ests could  not  be  learned,  but -there  is  reason  to  be- 
lieve that  the  Belmont  interests  will  prove  to  be  the 
owners. 

Among  New  York  state  companies  incorporated 
this  week  are  the  following:  Martin  Electric  Com- 
pany of  New  York  city,  with  capital  of  $15,000,  and 
the  Lake  Side  Telephone  Company  of  Lyndonville, 
with  capital  of  $100,000.  O. 


New  York  Notes. 


New  York,  August  i. — The  Board  of  Aldermen 
has  made  the  initial  appropriation  for  what  is  be- 
lieved will  result  in  the  completion  of  a  public 
improvement  which  will  be  of  the  greatest  interest 
to  the  city.     The  appropriation  is  of  $100,000,  which 


New  England  News. 

Boston,  Mass.,  August  i. — The  idea  of  running 
through  electrics  to  Boston  from  remote  points  is 
spreading.  In  addition  to  the  Worcester  project 
and  the  Lowell  through  system,  it  is  now  proposed 
to  establish  a  through  line  on  the  south  side  of  the 
city,  via  Quincy,  froin  points  out  toward  the  Cape. 

The  Massachusetts  gas  and  electric-light  comiuis- 
sioners  have  authorized  the  Upton  Electric  Company 
to  issue  $7,500  new  capital  stock  for  construction 
purposes  and  the  Douglas  Electric  Company  an 
equal  amount  for  like  purposes.  The  board  also 
authorizes  the  Dedham  and  Hyde  Park  Electric 
Light  Company  to  issue  800  shares  new  stock  at 
the  par  value  of  $50  each,  the  proceeds  to  be  ap- 
plied to  extension  of  the  system  in  Readville  and 
to   the  extinguishment   of  floating  debt. 

The  Foxboro  Electric  Company,  Fo.xboro,  Mass., 
has  been  incorporated  under  Massachusetts  laws, 
with  a  capital  of  $16,500.  The  president  is  A.  F. 
Bemis :  treasurer,  F.  S.  Lane. 

The  Marlboro  (Mass.)  street  railway,  which  went 
into  the  hands  of  a  receiver  several  months  ago  as 
the  result  of  claims  brought  against  it  by  reason 
of  .some  serious  accidents  on  the  Hudson  division, 
was  sold  at  public  auction  July  25th,  and  the  pur- 
chaser, at  $102,775,  was  William  A.  Quigley  of  Bos- 
ton, representing  the  Boston  and  Worcester  Electric 
Company,  controlled  by  the  James  F.  Shaw  syndi- 
cate of  Boston.  Mr.  Shaw  is  quoted  as  stating  that 
the  property  will  be  improved  by  an  outlay  of  ap- 
proximately $100,000. 

It  is  understood  to  be  the  intention  of  the  Adams 
iixpress  Company  to  place  in  use  in  Boston  before 
long  a  number  of  electric  wagons  for  the  delivery 
business,  similar  to  those  with  which  the  company 
has  been  experimenting  in  Buffalo  and  Rochester,  in 
New  York   state. 

The   Stanley  Electric   Manufacturing  Company  of 


Pittsfield,  Mass.,  has  taken  a  six-month  lease  of  a 
shop  formerly  used  as  a  brass  foundry  in  that  city. 
This  acquisition  is  made  necessary  by  the  recent 
transfer  of  the  plant  of  the  General  Incandescent 
Arc  Light  Company  of  New  York  to  Pittsfield.  To 
carry  on  this  branch  of  the  work  a  foundry  is  needed, 
and  the  company  will  erect  a  suitable  building  for 
the  purpose,  using  its  leased  property  temporarily 
and  pushing  forward  the  construction  work  on  land 
recently   secured  on  the   north   side  of  the   railroad. 

The  Pittsfield  (Mass.)  Electric  Company  re-elected 
ils  board  of  directors  at  the  thirteenth  annual  meet- 
ingn,  held  in  that  city  July  22d,  and  voted  to  peti- 
tion for  authority  to  increase  the  capital  stock  from 
$100,000  to  $150,000. 

The  tunnel  under  Boston  harbor  from  Ihe  foot  of 
State  Street  to  East  Boston,  constructed  as  a  part 
of  the  underground-transit  system,  has  reached  the 
stage  now  when  it  is  possible  to  go  completely 
thr-ough  the  bore.  Governor  Bates  and  a  party 
of  state  officials  were  the  first  to  make  such  a  trip,  a 
few  days  ago.  Electric  cars  will  run  in  the  tunnel 
when  it  is  ready  for  use. 

Application  was  made  to  the  inspector  of  build- 
ings in  Lynn,  Mass.,  this  week  by  the  General  Elec- 
tric Company  for  permission  to  erect  a  building  in 
which  to  manufacture  turbine  engines.  The  struc- 
ture will  be  140  by  630  feet  and  60  feet  in  height. 
It  will  have  a  steel  frame,  with  brick  and  concrete 
construction,  and  is  to  be  of  one-story  design,  with 
heavy  cranes  and  hoisting  apparatus. 

The  Connecticut  state  railroad  commissioners  have 
approved  the  plans  of  the  Stamford  Street  Railway 
Company  for  an  extension  of  its  lines  from  Stam- 
ford, Conn.,  to  Springdale. 

The  Greenwood  and  Daggett  Company,  compris- 
ing Brainerd  E.  Smith,  Harold  P.  Knowlton,  Will- 
iam H.  Green  (president),  Percy  L.  Andrews  (treas- 
urer), and  Henry  S.  Trickey,  has  been  incorporated 
under  Maine  laws,  being  organized  at  Portland, 
Maine,  to  deal  in  steam  and  electrical  specialties. 
The  capital  authorized  is  $50,000. 

The  citizens  of  the  town  of  Caribou,  Maine,  voted 
on  July  28th  to  appropriate  $25,000  toward  the  con- 
struction of  an  electric  road  from  Caribou  lo  the 
towns   of   Washburn   and   Perham   in    Maine. 

President  Pritchett  of  the  Massachusetts  Institute 
of  Technology  is  busy  at  the  present  time  consider- 
ing the  project  of  securing  a  fine  location  for  the 
Institute  on  the  Cambridge  side  of  the  Charles  River, 
where  the  students  will  have  the  advantages  of  good 
boating  and  other   athletic   facilities. 

The  Massachusetts  railroad  commissioners  heard 
petitions  on  Jidy  30th  in  the  following  matters : 
Blue  Hill  Street  Railway  Company,  operating  in 
Milton,  Mass.,  and  vicinity,  for  authority  to  issue 
$120,000  additional  capital  stock,  for  extensions, 
equipment  and  other  requirements  of  construction ; 
also  to  issue  $,i0.O0O  additional  .stock,  to  be  ex- 
changed for  the  stock  of  the  Milton  Street  Railway 
CoiTipany,  in  process  of  the  acquisition  thereof. 
The  commissioners  also  received  and  took  under 
advisement  the  briefs  of  the  Elevated  Railway  Com- 
pany of  Boston  and  the  Rapid  Transit  Commission 
of  the  State  of  Massachusetts,  relative  to  the  dif- 
ference of  opinion  between  the  company  and  the 
commissioners  regarding  the  route  and  plans  for  the 
new  tunnel  in  Washington  Street,  Boston,  designed 
for  Ihe  use  of  the  elevated  company's  electric  cars. 

Changes  in  control  were  effected  at  the  meetings 
held  on  July  30th  in  Norwich,  Conn.,  of  the  Nor- 
wich Street  Railway  Company  and  the  Montville 
Street  Railway  Company,  several  Boston  men  going 
into  the  new  boards  of  directors.  The  directors 
elected  officers  as  follows:  President,  Stillman  F. 
Kelley,  Boston,  Mass. ;  treasurer,  Arthur  St.  J. 
Whiting,  also  of  Boston ;  secretary  and  superintend- 
ent,  Horatio   A.    Bigelow,   Norwich.  B. 


Information  from  Indiana. 

Indianapolis,  August  3. — Last  week  was  one  of 
unusual  activity  in  the  Indiana  electric  field.  Hun- 
dreds of  teams  and  thousands  of  men  are  now 
engaged  in  electric-railway  building  in  almost  every 
quarter   of  the  state. 

The  Indianapolis  and  Eastern  Electric  Railway 
spiked  the  last  rail  to  complete  its  10%  miles  of 
branch  road  connecting  Dunreith  with  Newcastle,  via 
Spiceland.  The  Terre  Haute  and  Clinton  interurban 
line  was^completed  and  opened,  as  far  as  Ellsworth. 
The  entire  16  miles  will  be  open  for  regular  service 
in  about  two  weeks.  The  Indianapolis  and  Cincin- 
cinnati  Traction  Company  awarded  contracts  for  the 
construction  of  its  power  house  at  Rushville,  speci- 
fying that  work  should  be  begun  at  once.  The  con- 
tracts include  the  erection  and  eqnipiuent  of  five 
sub-stations  along  the  road.  The  Westinghouse 
Electric  and  Manufacturing  Company  was  awarded 
the  contract  for  the  electrical  apparatus,  the  Bab- 
cock  &  Wilco'x  company  the  boiler  contract,  and  the 
FnltDii  Foundry  and  Machine  Company  of  St.  Louis 
the  contract  lo  supply  and  install  the  engines.  The 
work  of  grading  and  bridge  building  on  this  line  is 
progressing  rapidly.  The  line  is  to  be  double-track 
all  the  way. 

Ground  was  broken  and  work  begun  on  the  South- 
ern Indiana  Traction  Company's  line  between  Madi- 
son and  Hanover. 

Work  on  the  Lake  James  division  of  the  Ohio 
and  Indiana  Traction  Company's  line  is  reported  to 
be  moving  along  rapidly,  notwithstanding  unusual 
hindrances.     The    contractor    encountered    two    sink 
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lioles  north  of  Angola.  After  repeatedly  filling  them 
with  timber,  brush  and  earth  the  surface  still  sinks 
considerable.  The  contractor  is  hopeful  that  the 
settling  will  soon  cease  and  that  the  line  may  soon 
be   completed. 

Work  on  the  Indiana  Eastern  Traction  Company's 
line  from  Hamilton,  Ohio,  to  Marion,  Ind.,  by  way 
of  Richmond,  will  begin  September  ist.  This  line 
will  be  the  first  to  use  the  third-rail  .system  in  In- 
diana. The  company  will  enclose  its  right-of-way 
and  make  every  arrangement  for  a  high-speed  line. 
It  is  the  ultimate  purpose  of  this  line  to  run  from 
Marion  to  Chicago. 

An  important  meeting  was  held  at  Indianapolis 
last  week  by  promoters  of  an  electric  line  to  connect 
Indianapolis  and  Toledo,  Ohio.  The  line  contem- 
plated will  parallel  the  Wabash  for  some  distance, 
connecting  Toledo,  Defiance,  Napoleon  and  Van 
Wert,  Ohio;  Decatur,  Hartford  City,  Alexandria 
and  Noblesville  and  many  other  towns  in  Indiana. 
A  portion  of  this  route  is  occupied  by  the  Indiana 
Union  Traction  Company,  but  the  promoters  of  the 
new  line  agree  to  see  that  arrangements  are  made 
with  the  Union  Traction  Company  to  use  each  other's 
tracks,  thus  giving  the  Union  Traction  Company 
entrance  to  Toledo  in  exchange  for  entrance  to 
Indianapolis. 

The  Indianapolis  Traction  and  Terminal  Company 
took  out  a  building  permit  for  the  new  passenger 
terminal  station  for  which  the  ground  is  now  being 
cleared.  The  permit  names  $500,000  as  the  cost  of 
this  branch  of  the  structure.  Another  branch,  in- 
cluding car  sheds,  etc.,  of  equal  cost,  will  be  built 
next.     The  fee  for  the  permit  was  $250. 

The  Elkhart  City  Council  has  passed  an  ordinance 
requiring  all  electric  wires  carrying  heat,  light  and 
power  currents  generated  outside  the  city  to  be 
placed  in  underground  conduits.  The  claim  is  made 
that  the  voltage  of  currents  carried  from  distances 
of  five  miles  or  more  is  too  great  for  public  safety, 
if  overhead.  The  local  law  is  interpreted  as  a  blow 
to  the  Elkhart  and  St.  Joseph  Power  Company,  a 
syndicate  of  non-resident  capitalists  that  is  building 
the  immense  dam  and  power  house  10  miles  below 
the  city  in  the  St.  Joseph  River. 

The  city  of  Wabash  has  awarded  a  lo-year  con- 
tract to  the  Wabash  Electric  Light  Company.  It  is 
provided  that  the  arc  lights  are  to  be  increased  from 
28  to  70,  and  the  incandescent  lights  decreased  from 
225  to  125.  The  old  contract  price  was  ^y6  per  arc 
light,  and  $18.50  for  each  incandescent.  The  new 
contract  price  is  $70  and  $17.50,  respectively.  The 
company  will  expend  $20,000  in  improvements  and 
betterments. 

The  Bluifton  Electric  Light  Company  was  incor- 
porated on  the  1st  inst.,  with  a  capital  of  $,30,000. 
The  company  will  erect  a  new  plant  and  install 
modern  machinery  and  supply  the  city  of  Bluffton 
with  light  and  power.  F. 


WESTERN    ELECTRlCtAN 

employed  in  Vicksbnrg,  Fort  Gratiot,   Edwardsburg 
and  Cassopolis. 

Plymouth  is  going  to  have  an  electric-light  plant. 
The  council  has  given  the  contract  to  build  one 
to  the  Michigan  Electrical   Company  of  Detroit. 

C.   G.  W. 


Michigan. 

Detroit,  August  i. — On  or  before  September  ist 
the  electric-lighting  plant  which  has  been  in  use  at 
Albion  for  15  years  will  be  shut  down  and  the  ma- 
chinery sold;  that  is,  it  will  be  sold  if  the  new 
lighting  plant,  contracted  to  begin  work  at  that 
date,  is  in  commission.  The  latter  is  installed  by 
the  Jackson  and  Battle  Creek  Traction  Company, 
and  is  to   run   by  a  200-horsepower  turbine. 

Electric  cars  running  between  Ann  Arbor  and 
Toledo  are  promised  in  eight  months'  time.  An 
automobile  trip,  with  three  machines,  has  been  made 
along  the  proposed  route  to  show  the  men  who 
are  backing  the  enterprise  the  route  of  the  pro- 
posed line. 

A  party  of  15  capitalists  from  Toledo  visited 
Milan  and  Ann  Arbor  this  week.  They  are  in- 
terested in  the  Ohio  and  Michigan  Traction  Com- 
pany recently  incorporated  to  build  a  line  from 
Toledo  to  Ann  Arbor,  through  Petersburg,  Dundee 
and   Milan. 

The  Grand  Rapids  Edison  Company  contem- 
plates extensive  improvements  in  its  electric-light- 
ing system  by  which  it  will  reach  the  northeast  hill 
district  and  also  the  part  of  the  city  near  the  Ryer- 
son  public  library.  It  has  filed  a  communication 
to  the  council  asking  for  permission  to  use  West 
Park  Street  from  Fulton  Street  to  North  Park 
Street,  and  North  Park  Street  from  Di^'ision  Street 
to  Ransom  Street.  It  also  asks  for  East  Bridge 
Street,  from  Ottawa  Street  to  Grand  Avenue,  and 
Grand  Avenue  from  East  Bridge  Street  to  the 
Grand   Trunk  tracks. 

All  the  street-car  lines  of  Detroit  were  tide  up  for 
more  than  two  hours  on  Wednesday  morning  at  the 
time  travel  is  usually  heaviest,  by  a  strike  of  35  fire- 
men at  the  power  bouse  of  the  Detroit  United  Rail- 
way. The  men  struck  to  enforce  a  demand  for  an 
eight-hour  day  made  some  time  ago.  Outside  help 
was  rushed  to  the  power  house,  and  1)y  eight  o'clock 
the  company-'had  a  few  cars  running  on  most  of  the 
lines.  At  8  .o'clock  three  of  the  firemen  had  re- 
turned to  work,  while,  the  others  were  endeavoring 
to  induce  the  engineers  to  joMi  them  in  their  strike. 
Thousands  of  people  were  late  in  getting  to  their 
work  owing  to  the  strike.  The  strike  tied  up  many 
factories   temporarily. 

A.  Bucknell,  ticket  agent  for  the  Grand  Trunk, 
has  resigned  to  become  general  freight  and  pas- 
senger agent  for  the  Jackson  and  Battle  Creek 
Traction  Company.  He  began  working  for  the  rail- 
road as  a  section  hand  25  years  ago.     He  has  been 


Southern  Developments. 

Charlotte,  N.  C,  August  i.— The  Georgia  Railway 
and  Electric  Company  of  Atlanta  is  gradually  es- 
tablishing a  network  of  interurban  electric  lines. 
The  line  to  Marietta  will  be  running  by  next  sum- 
mer, and  an  extension  to  Hopeville  and  also  one 
from  Decatur  to  Stone  Mountain  are  now  talked  of. 

Surveyors  have  located  the  line  of  the  interurban 
electric  railway  through  the  town  of  Florence,  Ala. 
The  line  will  run  from  Tuscumbia  to  Sheffield  and 
Florence. 

The  Lily  Mill  and  Power  Company  of  Shelby, 
N.  C,  has  been  chartered  to  manufacture  cotton 
and  operate  an  electric  plant  by  water.  The  con- 
cern proposes  to  furnish  electric  power  to  a  num- 
ber of  cotton  mills  at  a   low  figure.  L. 


PERSONAL. 


Wilbur  C.  Knight,  professor  of  geology  and  min- 
ing engineering  at  the  Wyoming  University,  died 
on  July  29th  of  peritonitis.  He  was  45  years  of  age 
and  a  native  of   Illinois. 

A.  C.  Hanson,  manager  of  the  Western  Union 
Telegraph  Company's  office  at  Crookslon,  Minn., 
has  been  transferred  to  Grand  Forks,  N.  D.,  his 
place  being  filled  by  R.  T.  Gorman  of  Austin,  Minn. 

L.  W.  Reynolds,  a  prominent  attorney  of  Boone, 
Iowa,  and  owner  of  nearly  all  of  the  stock  of  the 
Boone  Electric  Light  and  Transit  Company,  died 
in  Chicago  on  July  31st.  He  was  57  years  of  age 
and  was  at  one  time  candidate  for  governor  of  Iowa. 

F.  L.  Dame,  for  the  last  two  years  general  man- 
ager of  the  Union  Electric  Company  of  Dubuque, 
Iowa,  has  accepted  the  position  of  engineer  of  the 
local  companies'  committee  of  the  General  Electric 
Company.  It  is  expected  that  Mr.  Dame  will  as- 
sume his  new  duties,  with  headquarters  at  Schenec- 
tady, N.  Y.,  about  the  middle  of  August. 

Several  changes  have  recently  been  made  in  the 
Western  Union  Telegraph  Company's  service.  L. 
S.  Humes  has  been  promoted  from  manager  at  Du- 
luth,  Minn.,  to  be  manager  at  St.  Paul,  in  place  of 
W.  A.  Rudd,  resigned.  C.  A.  Crane  has  taken  Mr. 
Humes'  place  at  Duluth  and  J.  M.  O'Neill  is  pro- 
moted to  be  manager  at  Sioux  Falls,  S.  D.,  vice 
C.  A.  Crane,  transferred  to  Duluth. 

Announcement  is  made  that  Charles  M.  Shipman, 
superintendent  of  the  New  Jersey  Public  Service 
Corporation's  trolley  lines,  will  sever  his  connection 
with  that  concern.  Mr.  Shipman  will  be  succeeded 
by  Warren  Hall,  who  for  some  time  past  has  been 
acting  as  general  superintendent  of  the  Jersey  City, 
Hoboken  and  Paterson  Street  Railway  Company. 
Mr.  Hall  will  be  succeeded  by  Newton  W.  Bolen  of 
Brooklyn. 

Colonel  Nathan  H.  Heft  of  Bridgeport,  Conn., 
who  has  been  for  eight  years  at  the  head  of  the 
Stamford  street-railway  system,  resigned  his  posi- 
tion on  July  27th.  The  electric  road  is  owned  by 
the  New  York  and  New  Haven  steam-railroad  sys- 
tem, and  Colonel  Heft  recently  retired  from  his 
position  as  chief  of  the  electrical  department  of 
that  also.  H.  M.  Kochersperger,  comptroller  of 
the  New  Haven  road,  has  been  chosen  as  president 
to  succeed  Colonel  Heft,  and  the  other  officers  chosen 
are:  Treasurer,  to  succeed  the  late  W.  L.  Squire, 
.'Augustus  S.  May  of  Bridgeport,  Conn. ;  directors, 
H.  M.  Kochersperger,  W.  W.  Gillespie,  John  M. 
Hall,  Samuel  Fessenden,  George  H.  Hoyt ;  secretary, 
John   G.    Parker. 


ELECTRIC  LIGHTING. 

The  efficiency  of  the  electric-light  plant  at  Clarion, 
Iowa,  is  to  be   increased   by  the  city. 

Proposals  for  lighting  the  streets  of  Cambria, 
Wis.,  with  gas  or  electricity  are  being  asked  for. 

The  Ideal  Light  and  Fuel  Company,  Kalamazoo, 
Mich.,  with  a  capital  of  $100,000,  has  been  incor- 
porated. 

P.  F.  Miller  of  Chicago  has  secured  a  franchise 
for  the  installation  of  an  electric-light  plant  at 
Searcy,  Ark. 

The  Onawa  Electric  Light  and  Power  Company 
of  Onawa,  Mich.,  has  been  incorporated  with  a  cap- 
ital of  $16,000. 

An  electric-light  and  power  plant,  to  cost  $400,000, 
is  being  projected  and  may  he  built  at  Tucson,  Ariz. 
D.    S.    Cochran   represents   those   interested. 

Bonds  to  the  amount  of  $30,000  will  be  issued  by 
the  city  of  Quincy,  Fla.,  for  the  erection  of  an  elec- 
tric-light plant  and  the  construction  of  a  system  of 
waterworks. 

The  Birmingham  (Ala.)  Railway,  Light  and 
Power  Company  has  commenced  work  on  the  addi- 
tion to  its  power  house.  The  new  building  will  be 
100  by  150  feet  and  will  cosi  $12,000.  Engines  of 
2,400  horsepower  total   capacity   and   boilers   having 
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a  nominal  rating  of  3,600  horsepower  will  be  installed 
m  it. 

The  city  of  Bamberg,  S.  C,  is  ready  to  grant  a 
five,  10  or  is-year  franchise  for  erection  and  opera- 
tion of  an  electric-light  plant.  W.  P.  Riley  may 
be  addressed. 

Plans  and  specifications  have  been  prepared  by 
Charles  Whitney  Carmen  &  Co.,  Chicago,  for  a  mu- 
nicipal electric-light  plant  at  Berwyn,  111.  Bids  for 
construction   are   desired. 

The  City  Council  of  Di.xon,  111.,  has  granted  Henry 
Higgins,  president  of  the  Dixon  street  railway  a 
franchise  to  erect  a  new  gas  and  electric-light 
plant  in  that  city.  Work  is  to  be  commenced  within 
90   days. 

The  city  of  Barnesville,  Ga.,  is  asking  for  bids  on 
he  apparatus  and  supplies  for  a  municipal  electric- 
liglit  plant.     Ihe  apparatus   wanted  includes  a  gen- 
erator, switchboard,  two  engines,  feed-water  heater 
lamps,   etc.  ' 

Extensive  electric-light  and  power  plants  are  to 
be  constructed  by  the  Frostburg  and  State  Line 
Electric  Railway,  Light  and  Power  Company  of 
Frostburg,  Md.  This  company  has  just  been  incor- 
porated with  a  capital  of  $120,000.  George  Towns- 
end  of  FrostDurg,  together  with  Pittsburg  and  Cum- 
berland capitalists,  IS  conducting  the  enterprise. 

According  to  a  bulletin  issued  by  the  census  office 
over  $80,000,000  was  earned  by  electric-light  and 
power  plants  of  the  United  States  last  year.  There 
are  3,619  plants  in  operation,  of  which  number  811; 
are  controlled  by  municipalities.  The  private  plants 
cost  $50,000,000  and  the  municipal  plants  $'-'000- 
°°°'  '^i'.?  '=^"""gs  were  $83,500,000,  operating  ex- 
penses $67,688,075,  and  $20,500,000  was  paid  to  6076 
employes. 

The  water  tower  of  the  Morgan  Park,  111  water- 
works system  collapsed  one  night  last  week,  and 
together  with  160,000  gallons  -of  water  plunged 
through  the  roof  of  the  building  housing  the  elec- 
tnc-light  and  waterworks  system  of  the  town  The 
machinery  was  considerably  damaged  by  the  fallin"- 
tower.  The  flood  reached  a  depth  of  seven  feel 
and  quenched  the  fires  in  the  boiler  room  The 
town  will  be  without  water  or  light  for  some  time. 

In  order  to  avoid  the  partial  absorption  and  screen- 
ing of  the  hght  emitted  by  the  filament  of  the  Nemst 
lamp  the  helical  heating  coil  now  in  general  use 
may  be  replaced  by  a  flat  coil  arranged  above  the 
filament  and  resting  against  a  bright  porcelain  back- 
ing The  filament,  the  heating  coil  and  the  porcelain 
backing  are  placed  as  near  together  as  possible,  the 
mam  object  being  to  keep  the  temperature  of  the 
porcelain  reflector  at  such  a  value  that  evaporated 
p  atinum  (from  the  leads)  cannot  deposit  there  and 
blacken  the  reflector.  This  improvement  is  made 
by  the   German  manufacturer  of  the  lamp. 


ELECTRIC  RAILWAYS. 

It  is  rumored  that  the  Atlantic  City  and  Suburban 

Iraction   Company,   which    is    constructing  a  trolley 

line    between    Atlantic    City,    N.    J.,    and    the    shore 

t'owns,    has    been    absorbed    by    the    Pennsylvania 

■    railroad. 

Business  men  of  Lewistown,  111,,  are  about  to 
organize  improvement  associations  in  every  town 
in  Fulton  County,  with  a  view  to  offering  capitalists 
some  inducement  to  construct  interurban  street 
railways  in  the  county. 

Eighty-five  per  cent,  of  the  stockholders  of  the 
Adamstown  and  Mohnsville  (Pa.)  steam  railroad 
have  voted  to  convert  the  road  into  a  trolley  line. 
When  the  change  is  made  there  will  be  a  continuous 
electric   road  from  Reading  to  Lancaster,  Pa. 

Extensive  improvements  are  being  made  at  the 
terminus  of  the  interurban  line  of  the  British 
Columbia  Electric  Railway  at  Vancouver,  B.  C.  Con- 
stantly increasing  passenger  and  freight  traflSc  has 
necessitated   the   improvement   of  terminal    facilities. 

It  is  said  that  as  soon  as  the  electric  line  from 
.A.urora  to  Joliet,  111.,  is  completed,  the  Elgin,  Joliet 
and  Eastern  steam  road  will  give  up  its  passenger 
business  entirely.  Cars  on  the  electric  road  are  to 
be  running  through  Plainfield  before  the  summer 
is  over. 

W.  B.  McKinley  of  Champaign,  111.,  representing  a 
syndicate  which  is  building  electric  lines  in  central 
Illinois,  has  bought  the  street-railway  system  at 
Decatur,  111.  The  price  paid  is  said  to  be  $400,000. 
It  is  announced  that  connections  will  soon  be  made 
for  a  fast  line  between  Decatur  and  St.  Louis,  Mo. 

The  City  Council  of  Birmingham,  England,  by 
a  large  majority  vote,  has  decided  not  to  extend 
the  leases  to  the  tramways  of  the  city  held  by  the 
City  of  Birmingham  Tramways  Company.  As  the 
various  leases  expire  the  lines  are  to  be  "electrified" 
and  in  the  future  will  be  managed  by  the  municipal- 
ity. 

According  to  the  plans  of  the  Chicago  and  Mil- 
waukee Electric  Railway  Company  two  additional 
tracks  are  to  be  provided  between  Lake  Forest  and 
Wilmette,  III,  by  the  side  of  the  two  tracks  now  in 
use.  At  Wilmette  the  new  tracks  will  turn  from 
the    present    right-of-way   and    connect    with    a    pro- 
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posed  extension  of  the   Northwestern  elevated   road 
of  Cliicago. 

A  standard-gauge  electric  road  may  be  built  from 
Stockton,  Cal.,  to  the  Yosemite  Valley.  Including 
branches,  the  proposed  line  is  164  miles  in  length. 
It  will  be  built  for  both  freight  and  passenger  traf- 
fic. The  project  is  in  the  hands  of  a  syndicate  of 
Chicago,  New  York  and  Cleveland  capitalists,  rep- 
resented by  Charles  Gage  of  Denver  and  Edwin  De 
Haven  of  the  Tonopah  mining   district. 

The  Alton  and  East  Alton  (111.)  Railway  and 
Power  Company  is  to  be  merged  with  the  Alton 
Railway,  Gas  and  Electric  Company,  which  owns 
the  street  railway  and  the  gas  and  electric  plants 
of  Alton.  The  consolidation  is  for  the  purpose  of 
carrying  out  some  big  projects  the  company  has 
on  hand,  including  an  extension  of  the  East  Alton 
line  to  East  St.  Louis  and  the  building  of  additional 
electric   lines   in   Alton. 

With  the  recent  completion  of  a  trolley  line  from 
Trenton  to  Philadelphia  a  continuous  ride  by  elec- 
tric cars  is  now  afforded  between  Philadelphia  and 
New  York.  This  is  the  more  significant  from  the 
fact  that  a  charter  has  just  been  granted  for  the 
construction  of  a  five-mile  electric  line  which  will 
close  the  only  gap  in  electric  railways  between  New 
York  and  Boston.  The  construction  of  this  road  will 
give  a  practically  uninterrupted  trolley  line  between 
Boston  and   Philadelphia. 


POWER  TRANSMISSION. 

The  Boston  and  Albany  Railroad  of  Springfield, 
Mass.,  contemplates  the  building  of  a  power  plant 
on  the  Westfield  River,  to  generate  electricity  for 
the  use  of  the  Boston  and  Albany  division  of  the 
New  Y'ork  Central   Railroad. 

An  extensive  enlargement  will  soon  be  made  in 
the  capacity  of  the  waterpowcr  plant  in  Madison 
County,  Mont.,  which  furnishes  electrical  power 
to  a  number  of  Butte  mines  and  smelters.  The 
enterprise  is  said  to  be  under  the  management  of 
the  Electrical  Development  Company  of  Ontario. 
The  plan  is  to  develop  a  plant  of  125,000  horse- 
power electrical  energy  and  the  total  cost  will 
approximate  $7,000,000.  The  company's  plans  also 
include  the  construction  of  a  reservoir  three  miles 
in  length  in  a  canyon  on  the  Madison. River.  The 
matter  of  the  condemnation  of  land  for  the  reservoir 
site  is  now  being  adjudicated,  and  the  preliminary 
project   is   already   in   progress. 


SOCIETIES  AND  SCHOOLS. 

An  electrical  engineering  course  will  be  com- 
menced next  September  in  the  Agricultural  Col- 
lege at  Fort  Collins,  Colo.  To  provide  adequately 
for  the  students,  a  building  of  white  sandstone 
has  been  constructed  at  a  cost   of  $10,000. 

A  course  in  electricity,  taught  by  mail,  is  offered 
by  the  Correspondence  Institute  of  America,  Scran- 
ton,  Pa.  In  a  32-page  book  just  published  by  the 
Correspondence  Institute  are  given  in  detail  the 
methods  employed  and  full  particulars  concerning 
the  school.  J.  Arthur  Morgan,  E.  E.,  A.  M.,  is 
chief  instructor  in  electricity,  and  Professor  George 
F.  Sever  of  Columbia  University  is  editor-in-chief 
of  the  course  in  electrical   engineering. 

That  portion  of  the  1903  bulletin  of  the  University 
of  Missouri  which  relates  to  the  engineering  school 
is  now  issued  and  is  a  well  illustrated  pamphlet 
giving,  briefly,  general  facts  about  the  engineering 
department  and  its  equipment,  without  taking  up 
the  courses  of  study  in  detail.  Instruction  is  given 
in  civil,  electrical,  mechanical,  sanitary,  hydraulic 
and  chemical  engineering.  Last  year  the  number 
of  engineering  students  was  230.  Judging  from  the 
illustrations  in   the  bulletin,  the   laboratory   facilities 
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are  excellent,  while  the  appearance  of  the  buildings 
and  grounds  about  them  is  very  pleasing.  Mr.  F. 
B.  Mumford  is  the  acting  dean  of  the  engineering 
school. 


PUBLICATIONS. 


"Something  About  Protection"  and  the  signifi- 
cance of  the  trademark  "Everbest"  are  given  on  a 
gaily  colored  card  sent  out  by  the  Ewing-Merkle 
Electric   Company,   St.  Louis. 

The  McGuire  Manufacturing  Company  is  sending 
out  a  large  half-year  wall  calendar  on  which  is  hand- 
somely illustrated  and  briefly  described  some  of  the 
company's  products,  such  as  pneumatic  sprinkling 
cars,   rotarv   snow   sweepers,   motor-car  trucks,   etc. 

Catalogue  B-14,  just  published  by  the  Benjamin 
Electric  Manufacturing  Company,  Chicago  and  New 
York,  relates  to  electrical  specialties  in  the  line  of 
incandescent  lighting.  "Benjamin  wireless  clusters" 
are  given  special  attention.  By  doing  away  with 
the  necessity  of  wires  in  the  cluster  body,  by  com- 
bining the  necessary  elements  of  sockets  upon  one 
base,  it  is  asserted  that  the  cost  of  installation  is 
considerably  reduced. 

"New  Instruments  of  Precision,"  by  R.  A.  Milli- 
kan,  forms  the  subject  matter  of  The  Decennial  Pub- 
lications of  the  University  of  Chicago.  The  pub- 
lication describes  four  instruinents  of  precision  for 
use  in  physical  laboratories.  One  is  a  substitute 
for  the  Atwood's  macliine.  The  second  is  a  device 
to  aid  the  student  in  the  comprehension  of  the  mo- 
ment of  inertia  of  bodies.  Another  is  a  new  appa- 
ratus for  the  determination  of  Young's  modulus  of 
torsion,  and  the  last  instrument  described  is  a  vapor- 
tension  device. 

Part  III.  of  the  1902  volume  of  the  Fortschritte 
der  Elektrotechnik  has  been  issued.  This  excel- 
lent index  is  published  quarterly  in  Berlin,  Ger- 
many, by  Julius  Springer.  The  editor.  Dr.  Karl 
Strecker,  chief  engineer  of  the  Imperial  German  Tele- 
graphs, with  the  co-operation  of  several  assistants, 
has  made  this  work  one  of  great  value  to  engineers 
and  those  interested  in  electrical  progress.  It  is 
essentially  an  index  of  electrical-engineering  litera- 
ture and  especial  attention  is  also  given  to  new  in- 
ventions and  discoveries  along  these  lines.  It  is 
printed  in  the  German  language. 

The  Electric  City  for  July  is  an  especially  well 
illustrated  and  attractive  number.  It  contains, 
among  other  things,  some  interesting  examples  of 
electric-sign  work — that  mode  of  advertising  which 
has  so  greatly  changed  the  night  appearance  of 
city  streets  within  the  last  few  years.  There  is 
also  some  good  matter  on  storage  batteries,  together 
with  "A  Pictorial  Sermon,"  showing  the  city  under 
its  usual  pall  of  smoke,  which,  the  Electric  City 
observes,  might  be  done  away  with  by  abolishing 
all  the  present  smoke-producing  plants  and  supply- 
ing power  from  one  large  outlying  electrical  central 
station.  Various  applications  of  Chicago  Edison 
power  are  described,  and  an  electrical  directory  is 
included  in  the  paper,  which  is  issued  by  the  Chi- 
cago Edison  Company. 


SPACE    TELEGRAPHY. 

A  space-telegraph  station  will  be  established  at 
Port  Townsend,  Wash.,  by  the  Pacific  Wireless  Tele- 
graph Company. 

Recent  newspaper  dispatches  from  Berlin  state 
that  the  German  Wireless  Telegraph  Company  which 
was  recently  organized  through  the  amalgamation 
of  the  Slaby  and  Braun  systems,  has  issued  a  state- 
ment regarding  the  possibility  of  intercepting  Mar- 
coni messages.  The  German  company  says  that 
it  can,  in  self-defense,  erect  a  strong  station  on  the 
shores  of  the  Baltic  or  the  North   Sea,  and  thereby 
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make   it  impossible  for  Marconi  to  receive  transat- 
lantic messages  at  Poldhu,  Cornwall. 


MISCELLANEOUS. 

City  Electrician  Worden  of  Jackson,  Mich  an- 
nounces that  the  laying  of  cables  for  the  under- 
ground fire-call  system  in  that  city  has  been  com- 
pleted and  the  system  will  soon  be  in  operation. 

The  Mobile  Transportation  Company  of  Jones- 
boro.  Ark.,  capitalized  at  $10,000,  has  been  incor- 
porated. The  object  of  the  company  is  to  operate 
vehicles  by  electricity  for  the  transportation  of  pas- 
sengers.    W.  W.  Gate  is  president  of  the  company. 

It  is  reported  that  the  Canadian  Pacific  Railroad 
is  about  to  change  from  steam  to  electrical  motive 
power  at  its  large  elevators  at  Fort  William,  Out 
The  generating  plant  is  to  be  located  near  the  ma- 
chine shops  and  will  also  serve  to  light  the  yards, 
station,    freight    sheds,    elevators   and    docks. 

Electrolysis  has  been  known  to  take  place  in 
water  meters  where  parts  of  the  mechanism  made 
of  dissimilar  metals  act,  together  with  impure  water, 
as  an  electrolyte  to  form  a  galvanic  couple.  It  is 
said  that  a  diiiference  of  potential  of  from  0.004  to 
0.008  volt  has  been  measured  between  valves  and 
slides,  quite  enough  to  corrode  the  parts  and  render 
accurate    readings    improbable    after   a    few    years. 

F.  Berg  &  Co.'s  new  hat  factory  at  Orange,  N.  J., 
will  be  run  entirely  by  electricity.  A  recent  con- 
tract with  the  Westinghouse  Electric  and  Manu- 
facturing Company  calls  for  27  alternating-current, 
two-phase  motors,  20  of  which  will  run  the  machin- 
ery used  in  the  process  of  making  hats  :  the  remain- 
ing seven  will  be  direct-connected  to  blowers  used 
for  collecting  the  fine  felt  used  in  the  process  of 
manufacture. 


TRADE  NEWS. 

The  General  Electric  Company  has  purchased  the 
property  known  as  Edison  Park  in  Schenectady, 
N.  Y.  All  buildings  on  the  tract  are  to  be  razed 
with  a  view  to  extending  the  plant  of  the  company, 
which  is  already  very   large. 

Sealed  proposals  will  be  received  until  August 
l8th  for  the  installation  of  a  conduit  and  electric- 
wiring  system  for  the  United  States  postoffice,  at 
Newport,  Vt.,  in  accordance  with  the  drawings  and 
specifications,  copies  of  which  may  be  obtained  at 
the  ofiice  of  the  superintendent  of  construction  or 
of  James  Knox  Taylor,  supervising  architect.  Treas- 
ury Department,  Washington,  D.  C. 

Bids  will  be  received  by  the  village  of  Two  Har- 
bors, Minn.,  up  to  August  23d,  for  additions  to  the 
electric-light  and  waterworks  plant,  as  follows  :  One 
150-kilowatt,  direct-connected  single-phase  alter- 
nator: one  250-horsepower  high-speed  compound- 
condensing  engine,  with  condenser  heater  and  boiler 
feed  pump  ;  one  200-horsepower  boiler.  O.  Claussen 
of  St.   Paul,   Minn.,  is  the  consulting  engineer. 


BUSINESS. 


The  American  Tool  Works  Company,  Cincinnati, 
Ohio,  builder  of  high-class  standard  machine  tools, 
is  sending  out  a  card  calling  special  attention  to  the 
"American"  lathe.  The  card  bears  an  excellent 
engraving  of  the  machine,  and  an  offer  to  give 
substantial  reasons  why  it  has  no  equal  as  a  pro- 
ducer. 

The  Emmons  Electric  Construction  Company.  84- 
86  La  Salle  Street,  Chicago,  has  recently  completed 
the  electrical  work  on  nine  contracts  in  different 
parts  of  the  city,  including  apartment  -buildings, 
churches,  stores,  etc.  It  has  also  si.x  other  contracts 
in  hand  in  various  parts  of  the  city.  The  company 
does  general  electrical  contracting  work  of  all  kinds. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


7.W499-  Electrolytic  Apparatus  for  Recovering  Met- 
als from  Their  Compounds.  Charles  E.  Baker 
and  Arthnr  \V.  Burwell,  Cleveland,  Ohio.  Ap- 
plication filed  November  ii,  1902. 

For  recovering  metals  from  their  compounds  the  ap- 
paratus embodies  an  electrolytic  cell  having  a  liquid 
cathode,  a  metal  which  is  more  volatile  than  the  metal 
to  be  recovered,  retorts,  a  condenser,  and  separate  con- 
nections from  the  electrolytic  cell  to  the  retorts  and 
trom  the  retorts  to  the  condenser.  An  outlet  is  pro- 
vided from  the  condenser  to  the  electrolytic  cell,  (See 
cut  on    next    page.) 

7.^511.  Pole-changer  and  Crookes  Tube  Con- 
troller. Fred  Cedergren,  Chicago,  111.  Appli- 
catiqn   filed    March   16,    1903. 

A  standard  has  a  first  and  third  contact  member 
electrically  connected,  and  a  second  contact  member 
located  between  the  other  two  and  normally  insulated 
from  the  third  member.  This  second  member  has  nn 
aperture  through  it,  and  an  insulating  arm  slidably 
scaled  in  the  aperture.  Two  contact-pieces  arc  arranged 
to  be  moved  by  the  arm  into  electrical  contact  cither 
with  the  first  and  second  members,  respectively,  or  with 
the  second  and  third  members,  respectively.  Electrical 
conductors  are  arranged  for  maintaining  connection  of 
the    contact-pieces    with    opposite    poles. 

734,522.     Process     of     Nickel-plating.      Thomas    A. 
Edison,  Llewellyn  Park,  N.  J.    Application  filed 
February   14,   1902. 
The  plating  is  done  by  first  clectrolytically  depositing 
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metallic  nickel  on  tiie  iron  or  steel,  then  subjecting 
the  nickel-plated  iron  or  steel  to  a  welding  temperature 
in  an  atmosphere  of  hydrogen  gas,  and  finally  permit- 
ting the  iron  or  steel  to  cool  below  the  oxidizing  point 
while   still   subjected   to  the   action  of  the    gas. 

734,526.  Electric  Typewriter.  George  H.  Ennis, 
Troy,  N.  Y.  Application  filed  September  16, 
1901. 

The  printing  devices  arc  actuated  by  electromagnets, 
which  are  in  turn  excited  by  circuits  operated  by  the 
keys. 

734,546.  Galvanic  Battery.  Henry  Halsey,  New 
York,  N.  Y.,  assignor  to  the  Halsey  Electric 
Generator  Company,  Jersey  City,  N.  J.  Ap- 
plication  filed   December   10,   1901. 

A  vertical  shaft  is  so  journalcd  to  the  cover  of  the 
cell  as  to  be  removable.  Upon  the  shaft  is  mounted 
one  of  the  elements,  the  other  clement  being  suspended 
from  the  cover.  The  shaft  extends  outside  of  the 
cell    and   can   be  rotated   to    stir  the   electrolyte. 

734-547-  Electric  Battery.  Henry  .  Halsey,  New 
York,  N.  Y.,  assignor  to  the  Halsey  Electric 
Generator  Company,  Jersey  City,  N.  J.  Appli- 
cation  filed   April    18,    1902. 

In  combination  are  a  receptacle  containing  the  elec- 
trolyle,  a  cover,  battery  elements  carried  by  the  cover 
and  projecting  into  the  electrolyte,  a  brush  in  the 
electrolyte,  and  means  for  maintaining  movement  of 
the    brush. 


734,548.  Electric  Battery.  Henry  Halsey,  New 
York,  N.  Y.,  assignor  to  the  Halsey  Electric 
Generator  Company,  Jersey  City,  N.  J.  Appli- 
cation  filed    April    18,   1902. 

A  pedestal  supports  a  shaft  and  also  a  casing.  An 
clement  supported  in  tbe  casing  and  another  supported 
upon  the  shaft,  are  concentrically  arranged.  An  elec- 
trolyte   surrounds    the    elements. 

734.549-  Electric  Battery.  Henry  Halsey,  New 
York,  N.  Y.,  assignor  to  the  Halsey  Electric 
Generator  Company.  Jersey  City,  N.  J.  Appli- 
cation filed  April    18,   1902. 

Several  open-ended  concentrically  arranged  elements 
are  submerged  in  am  electrolyte.  A  propeller  in  the 
electrolyte    between    the    elements    agitates    the    liquid. 

734>576.  Machine  for  Producing  Perforated  Strips 
for  Composing  or  Like  Machines.  Jules  La- 
garde,  Clermont-Ferrand,  France.'  Application 
filed    October  29,    1902. 

Electromagnets  controlled  through  electric  clrcniis 
operate     the    perforating    attacliments. 

734,610.  Railway  Transfer  Apparatus.  Henry  H. 
Porter,  Jr.,  Chicago,  111,,  assignor  to  the  Swanltz 
Company,  Chicago,  111.  Application  filed  March 
5.   1902. 

A  truck  for  transferring  freight  from  one  part  of 
the  shed  to  another  is  operated  electrically  through  the 
agency   of  a   trolley. 
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734,624.  Electric  Circuit-breaker.  Manford  Skin- 
ner, Listie,  Pa.  Application  filed  August  9, 
1902. 

Conductor  wires  lead  to  a  suitable  supporting 
frame,  from  which  is  supported  pivotally  a  pair  of 
circuit-breaking  levers.  The  free  ends  of  the  levers 
arc  adapted  to  be  brought  alternately  into  connection 
with  the  wires,  the  levers  being  pivotally  connected  to 
each  other,  so  that  when  one  lever  is  in  contact  with 
its  conductor-wire  the  other  lever  is  out  of  contact 
with    its    conductor-wire. 

734,646.  Galvanic  Battery.  David  L.  Winters,  Chi- 
cago,   III.     Application    filed    May    27,    1903. 

The  essential  features  are  a  battery  cell,  with  yield- 
ing contact  fingers  secured  at  opposite  sides  of  the  cell 
with  tiieir  free  ends  extending  toward  each  other  and 
adapted  to  contact  in  the  absence  of  the  electrodes 
from  a  position  between  the  fingers;  also  positive  and 
negative  electrodes  adapted  to  slide  into  place  between 
the    fingers. 

.734,655.  System  of  Electrical  Signaling  for  Rail- 
roads. '  Cyrus  Barber.  Keene,  N.  H.,  assignor 
of  seven-eighths  to  Daniel  R.  Cole,  Josiah  W. 
Buckniinster  and  Charles  G.  Putney,  Keene, 
N.  H.,  and  Paul  S.  Horton,  Warren,  Pa.  Ap- 
plication   filed    March    14,    1902. 

Conductors  extend  along  the  roadbed,  and  signaling 
apparatus  upon  the  car  connects  with  the  conductors 
through    sliding    contact. 

734.674.     Self-winding    Electric    Clock.     Charles    M. 

Crook,  New  Britain,  Conn.,  assignor  to  Charles 

S.    Burton,    trustee,  Oak   Park,    111.     Application 

filed    October   16,    1902. 

Electromagnets   operate    the    mechanism    of   this    clock. 

734,689.  Vibratory  Telegraphy.  Stephen  D.  Field, 
Stockbridge,  Mass.  Application  filed  December 
18,  1902. 

An  electric  circuit  is  controlled  by  a  vibrator,  and 
includes  in  series  several  pairs  of  separable  terminals 
and  means  actuated  by  the  vibratory  element  for  al- 
ways having  at  least  one  pair  of  the  terminals  in  series 
separated    during    the    vibration. 

734.699.  Electric  Arc  Lamp.  Frederick  W.  Gore, 
Dorchester,  Mass.  Application  filed  May  24, 
1902. 

Open-ended  air  chambers  are  secured  at  the  top  and 
bottom  of  tlie  lamp.  Carbon  carriers  are  slidably 
mounted  in  the  chambers,  with  means  for  preventing  the 
ingress  of  air  above  the  carbon  carriers,  making  the 
descent   of    the    carbon    carriers   even    and    slow. 


NO.    734,499. — APPARATUS    FOR    RECOVERING    METALS. 

734,724.  Means  for  Controlling  Electric  Motors. 
Robert  Lundell,  New  York,  N.  Y.  Application 
filed  March   12,   1903. 

Two  compound-wound  motors  are  placed  in  the  power 
circuit  with  a  controller  provided  with  means  for  chang- 
ing the  electromotive  force  applied  to  the  individual 
armature  circuits,  and  additional  means  for  keeping 
the  current  from  the  power  circuit  uninterrupted 
through  one  of  the  motors  while  the  electromotive 
force  applied  to  the  armature  of  the  other  motor  is 
being    changed. 

734»734-  Machine  for  Sealing  Incandescent  Lamps. 
Frank  R.  McBerty,  Evanston,  and  Frederick  H. 
Loveridge,  Chicago,  111.,  assignors  to  the  West- 
ern Electric  Company,  Chicago,  111.  Application 
filed    November   5,    1900. 

Two  series  of  chucks  are  provided,  one  for  holding 
the  glass  stems  and  the  other  for  the  glass  caps.  Ro- 
tating mechanism  brings  the  parts  together  when  they 
are   sealed   by   heat. 

734>77^-  Electrical  Helix.  Richard  Varley,  Provi- 
dence, R.  I.,  assignor  to  the  Varley  Duplex 
Magnet  Company,  Providence,  R.  I..  Applica- 
tion  filed    February  4,    1903. 

An  electromagnetic  winding  consists  of  more  than 
two  fiat  spirals  arranged  in  succession  along  a  com- 
mon axis,  each  consisting  of  several  convolutions  of 
wire,  all  arranged  in  the  same  plane  at  right  angles 
to  the  axis,  the  inner  ends  of  two  adjacent  spirals  be- 
ing connected  together,  while  the  outer  ends  are  con- 
nected to  the  outer  ends,  respectively,  of  the  two 
adjoining  spirals.  The  direction  of  winding  of  adjacent- 
spirals  is  opposed,  the  current  thus  traversing  the  wind- 
ing will  flow  in  the  same  direction  around  the  axis 
throughout    all    of   the    spirals. 

734791-  Transformer.  James  L.  Adams,  Jr.,  Spring- 
field   111.     Application    filed    July    5,    1902. 

U-shaped  laminations  are  superposed  and  alternately 
reversed  on  each  other  to  form  a  magnetic  core  having 
two  core  members  connected  by  magnetic  yokes.  The 
cross-sectional  area  of  the  magnetic  yokes  is  less  than 
the  cross-sectional  area  of  the  parts  of  the  core  sur- 
rounded by  the  coils,  and  a  primary  coil  is  also  mounted 
on  one  member  of  the  core  and  a  secondary  on  the 
other.     (See    cut.) 

734>793-  Circuit-controller.  William  W.  Alexander, 
Kansas  City,  Mo.,  assignor  to  the  L.  A.  Rheo- 
stat Company,  Kansas  City,  Mo.  Application 
filed  July  14,   1902. 

A  series  of  contacts  are  _  mounted  on  an  insulated 
support  with  a  revolubic  switch  controlling  one  of  the 
contacts,  a  deprcssible  spring  blade  adapted  for  elec- 
trical connection  with  other  contacts,  and  a  finger- 
piece    for    operating    the    spring   blade. 

734,826.  Electric  Battery.  Henry  Csanyi,  Felso- 
Dobsza,  Austria-Hungary.  Application  filed 
March  4,  1903. 

The  cathode  is  of  carbon  immersed  in  nitric  acid  of 
from   45"    to   50*   BaumC'.     Tiic  anode   is  zinc,   immersed 


in  an  alcoholic  solution  of  per  nitrate  of  mercury  and 
potassium  cyanide,  the  solution  having  a  strength  of 
from  s°  to  15°  Baumi*.  The  liquids  arc  separated  by 
a    porous    diaphragm. 

734.851.  Electric  Igniter  for  Explosive  Engines. 
George  A.  Goodson,  Minneapolis,  Minn.  Ap- 
plication filed  December  16,    1901. 

A  small  electric  generator  driveii  by  the  engine  fur- 
nishes  the   current    for   the    spark. 

734.852.  Electric  Igniter  for  Explosion  Engines. 
George  A.  Goodson,  Providence,  R.  I.  Appli- 
cation filed  March   13,   1903. 

Details    of   a    sparking    generator    aie    given. 

734j857.  Electric  Battery.  Henry  Halsey,  New 
York,  N.  Y.,  assignor  to  the  Halsey  Electric 
Generator  Company,  Jersey  City,  N.  J.  Appli- 
cation   filed    April    iS,    1902. 

Contacting  with  the  elements  of  the  battery  is  a 
stirring  device  having  its  central  portion  cut  away  and 
provided  with  means  for  oscillating  between  the  ele- 
ments.     (See   cut.) 


NO-    734.791- — TRANSFORMER. 

734>858.  Electric  Battery.  Henry  Halsey,  New 
York,  N.  Y.,  assignor  to  the  Halsey  Electric 
Generator  Company,  Jersey  City,  N.  J.  Appli- 
cation filed   August  2,   1902. 

Two  cylindrical  elements,  one  within  the  other,  and 
a  porous  cup  surrounding  one  of  the  elements,  are 
combined  witli  a  depolarizer  in  the  cup.  An  electrolyte 
surrounds  the  other  element,  which,  together  with  means 
for  maintaining  movement  of  the  element  in  the  de- 
polarizer,   completes    the    apparatus. 

734-875.  Cluster  Center  for  Incandescent  Lamps. 
Harvey  Hubbell,  Bridgeport,  Conn.  Application 
filed   October  27,    1902. 

An  arrangement  for  holding  incandescent  lamps  is 
suggested. 

734,876.  Cluster  Switch.  Harvey  Hubbell,  Bridge- 
port, Conn.  Application  filed  November  21, 
1902. 

A  switch  controlling  the  cluster  can  be  operated  by 
a    chain. 

734,894.  Basket  for  Holding  Tin  Scraps.  Martiii 
Laernoes  and  John  Dunn,  Streator,  111.,  assign- 
ors to  the  Vulcan  Detinning  Company,  New 
York,  N.  Y.  Application  filed  November  25, 
1902. 

A  basket  is  described  for  holding  tin  scraps  in  a 
solution  while  a  "detinning"  current  is  passed  through. 
One  of  the  handles  of  the  basket  forms  an  attachment 
for    one    of   the   conductors.' 

734,896.  Portable  Electric  Accumulator.  Lambertus 
A.  Lammerts,  Rotterdam,  Netherlands.  Appli- 
cation  filed    June  20,    1902. 

A  portable  electric  accumulator  is  described,  con- 
sisting of  electrodes,  terminals  and  a  mass  of  sealing 
material.  Connecting  wires  embedded  in  the  sealing 
mass  and  formed  in  the  shape  of  cylindrical  helical 
springs    complete    the    ceil. 


NO.    734,857. — BATTERY. 

734.905-  Circuit-closer.  Thomas  A.  Long,  Spar- 
rows Point  and  George  W.  Cofran,  Baltimore, 
Md.,  assignors  to  the  Standard  Fire  Alarm  Com- 
pany, Sparrows  Point,  Md.  Application  filed 
January   7,    1903. 

In  combination  are  a  base-plate,  an  insulating  base 
member  mounted  upon  it  and  a  contact-carrying  beam 
having  a  projecting  portion  between  its  ends,  which 
carries  a  contact  stud.  The  beam  is  fulcrumed  at  the 
projection  on  the  base  member,  and  contacts  for  en- 
gaging with  the  contact  of  the  beam  are  provided,  with 
means  for  normally  holding  the  contacts  out  of  en- 
gagement    with     each    other. 

734,906.  Fire-alarm  Mechanism.  Thomas  A.  Long. 
Sparrows  Point,  and  George  W.  Cofran,  Balti- 
more, Md.,  assignors  to  the  Standard  Fire  Alarm 
Company,  Sparrows  Point,  Md.  Application 
filed   January  7,   1903. 

A  magnetically  released  device  actuates  a  member 
which    in    turn    moves    an    indicator. 

734,911.  Electric  Target.  William  F.  Mangels,  New 
York,  N.  Y.  Application  filed  November  25, 
1902. 

The  target  is  provided  with  a  movable  part  adapted 
to  be  moved  from  its  normal  position  of  rest  by  a 
projectile.     Means     for     returning     the     movable     part     lo 


its  normal  position  of  rest,  and  an  electric  alarm  con- 
trolled by  the  movable  part,  are  supplied.  The  dura- 
tion of  the  sounding  of  the  alarm  is  governed  by  the 
travel    given    to    the    target    part. 

734,920.     Trolley   Catch.     George   W.    Maxwell,    Los 
Angeles,  Cal.    Application  filed  March  25,  1903. 
-^      _    A    mechanical    device    for    keeping    the    trolley    wheel 
'  in    close   contact    with    the    wire    is   described. 

734.950-  Manufacture  of  Peroxide  of  Lead.  Erwin 
Quedenfeldt,  Duisburg,  Germany,  assignor  to 
Chemische  Fabrik  Griesheim  Electron,  Frank- 
fort-on-the-Main,  Germany.  Application  filed 
June   25,    1901. 

A  process  for  the  conversion  of  lead  oxide  into  lead 
dioxide,  consists  in  forming  an  emulsion  of  the 
lead  oxide  with  a  concentrated  solution  of  an  alkali 
chloride,  subjecting  the  same  to  electrolysis,  and  keep- 
ing the  emulsion  in  motion  during  the  electrolytic 
action. 

734>955-  Electric  Ignition  Generator.  Benjamin  P. 
Remy,  Anderson,  Ind.,  assignor  to  the  Remy 
Electric  Company,  Anderson,  Ind.  Application 
filed  July  5,   1902. 

A  sparking  generator  is  described  which  will  produce 
a   spark  after  having  been    in   motion   only   a    short    time. 

734.967.  Electric  Burglar  Alarm.  Solomon  Schwarz- 
schild,  Rochester,  N.  Y.  Application  filed  Feb- 
ruary  20,    1902. 

A  subscriber's  telephone  instrument  is  so  connected 
in  a  local  alarm  circuit  that  an  electromagnetic  switch 
operated  by  the  local  circuit  will  send  an  alarm  signal 
over  the  main  telephone  circuit.  The  switch  comprised 
a  pivoted  arm,  an  electromagnet  operated  by  the  local 
circuit,  actuating  the  arm,  and  a  yoke  carried  by  the 
arm,  adapted  to  short-circuit  the  line  binding-posts  of 
the    subscriber's    instrument. 

734,969.  Fuse  Block  or  Cut-out  for  Electric  Cir- 
cuits. Lewis  C.  Scrymser,  New  York,  N.  Y. 
Application  filed   October  4,    1902. 

A  fuse  block  comprising  a  block  having  a  suitable 
base  and  provided  with  longitudinal  gains,  a  binding 
plate  within  one  end  of  each  of  the  grooves,  and  a 
transverse  strip  at  the  other  end  of  the  block,  is  so 
constructed  that  fuse  wires  may  be  inserted  in  the 
grooves  and  in  contact  with  the  binding  plates  and 
transverse    strip.      (See    cut.) 


NO.    734,969. — FUSE  BLOCK. 

735,015-  Manufacture  of  Electric  Igniters.  Albert 
de  Dion  and  Georges  Bouton,  Puteaux,  France. 
Application   filed   September   10,  1902. 

A  longitudinally  bored  core  of  insulating  material 
has  a  bottom  of  conducting  material,  a  metallic  solder 
unites  the  parts,  and  a  conductor  may  he  passed  freely 
through  the  bore  of  the  core  and  united  to  the  bottom 
by   the    solder    which   joins   the   bottom  to    the   core. 

735'036-  Igniter  for  Explosive  Engines.  William 
H.  Jones,  Cambridge,  Mass.  Original  applica- 
tion filed  November  13,  1902.  Divided  and  this 
application  filed  January  7,  1903. 

Details  of  an  igniter  are  described  which  is  actuated 
by    a    bell    crank    opening    and    closing    electric    circuits. 

EXPIRING  PATENTS. 

-     The   following  is  a  list  of  electrical  patents   that 
expired  on   August  3,   1903 : 

346,465.  Electric  or  Other  Railway.  Theophihis  P. 
Chandler,   Jr.,   Philadelphia,    Pa. 

346.509.  Electric  Circuit.  Henry  C.  Spalding, 
Boston,  Mass. 

346.510.  Electric  Circuit.  Henry  C.  Spalding, 
Boston,   Mass. 

346,515.  Electrical  Switch.  Robert  G.  Sweeny, 
Terre  Haute,  Ind. 

346.527.  Electric  Motor.  John  Beattie,  Jr.,  West- 
port,  Mass. 

346.528.  Electric  Battery.  John  Beattie,  Jr..  West- 
port,  Mass. 

346,532.  Electric  Alarm,  Charles  H.  Crockett,  and 
Chancellor   C.    Allen,    Boston,    Mass. 

346,609.  Electrical  Annunciator.  David  Rousseau, 
New  York,  N.  Y. 

346yo8.  System  of  Telep(honic  Communication. 
Chichester  A.  Bell,  London,  County  of  Middle- 
sex,  England. 

346,840.  Conduit  for  Electrical  Conductors.  Enox 
Campbell,    Minneapolis,    Minn. 

346,846.  Telephone  Transmitter.  Herman  Erlich, 
Jersey  City,  N.  J. 

346,863.  Circuit  Closer  for  Primary  Electric 
Clocks.  Alfred  Ramel  and  William  D.  Dean, 
St.  Louis,  Mo.,  assignors  of  one-half  to  Paul 
Bakewell,  St.  Louis,  Mo. 

346.865.  Automatic  Telephone  Toll  System.  Philip 
L.  Rose  and  Gustavus  Rein,  St.  Louis.  Mo., 
assignors  of  three-fourths  to  Charles  Hoyle,  St. 
Louis,  Mo. 

346.866.  Toll  Collecting  Mechanism  for  Telephone 
Exchange  Systems.  Philip  L.  Rose  and  Gus- 
tavus  Rein,   St.   Louis,   Mo. 

346,876.  Electric  Annunciator  Target.  Morris  Ull- 
nian,  Washington,  D.  C. 
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Electrically  Operated  Shops  of  the  Santa 
Fe  Railroad  at  Topeka,  Kan. 

Considered  either  mechanically  or  electrically,  the 
new  shops  of  the  Atchison,  Topeka  and  Santa  Fe 
Railroad  Company  at  Topeka,  Kan.,  are  well  worthy 
of  study.  Being  an  extension  of  an  old  shop  system, 
which  was  itself  of  no  small  magnitude,  the  new 
plant  and  its  equipment  presented  many  problems 
to  the  designing  engineers  whicli  would  not  have 
arisen  in  the  case  of  one  in  which  everything  was 
entirely  new.  For  instance,  many  of  the  large  ma- 
chines had  to  be  removed  from  the  old  building 
to  the  new,  for  convenience  sake,  and  the  installa- 
tion of  these  in  such  a  manner  that  they  would 
work  in  harmony  with  the  new  machines  and  be 
adapted  to  the  same  methods  of  drive  gave  op- 
portunity for  much  ingenuity  on  the  part  of  those 
having  the   work   in   charge. 

Of  course,  one  of  the  first  things  to  be  decided 
was  the  method  of  drive,  and,  in  agreement  with 
what  is  now  generally  conceded  to  be  the  best  prac- 
tice, electrical  operation  was  adopted.  This  con- 
clusion being  reached,  not  only  the  new  repair- 
shop  equipment,  but  much  of  that  in  the  old  shop 
is   now   being   run   by   electric   motors. 

To  provide  the  power  for  these  motors,  for  the 
shop  cranes  and  for  the  150  arc  lamps  and  1,500 
incandescent  .lamps  in   use,   a   power   plant   of  con- 


while   such   feeders   as   pass   to   pole   lines   lead  up- 
ward   out   of  the   building. 

The  capacity  of  the  power  plant  is  really  much 
in  excess  of  what  is  actually  needed  at  the  present 
time.  Still  the  demand  upon  it  is  constantly  grow- 
ing, and  at  some  future  time  it  is  evident  that  the 
installation  will  be  taxed  to  its  full  capacity.  To 
show  what  an  abundance  of  power  there  is  at  the 
disposal  of  the  shops,  a  few  figures  will  be  of  in- 
terest. From  an  observation  on  April  gth  it  was 
noted  that  the  average  load  on  the  generators  was 
800  amperes  at  240  volts,  giving  192  kilowatts,  or 
270  electrical  horsepower.  At  this  same  period  of 
time  the  motors  subject  to  operation  aggregated 
1,015  horsepower,  the  actual  power  load  on  the  gen- 


operation.  When  it  is  desired  to  get  rid  of  the 
ashes  the  coal  from  the  crusher  is  not  allowed  to 
pass  into  the  buckets,  but  instead  the  ashpits  are 
raked  out  and  the  ashes  conveyed  up  to  the  higher 
level  instead  of  coal.  Here  they  are  dumped  into 
a  separate  hopper  and  can  be  spouted  down  into 
cars. 

The  coal  crusher  is  situated  in  the  pit,  at  the  end 
of  the  building  and  is  operated  by  a  is-horsepower 
motor,  the  crushed  coal  being  dumped  from  the 
crusher  into  the  conveyor.  Coal  from  the  cars  is 
brought  immediately  over  the  pit  and  dumped.  In 
Fig.  I  may  be  seen  part  of  the  conveyor  apparatus 
at  the   end   of  the   power   house. 

It  was  decided  not  to  install  electrically  operated 


Fig.  I.     New  Repair  Shops,  with  Power  House  at  the  Left. 
ELECTRICALLY    OPERATED    SHOPS   OF   THE   SANTA   FE    RAILROAD    AT   TOPEKA,    KAN. 


sideraWe  size  is  necessary.  The  power  house  is 
separate  from  the  shop  building,  and  may  be  seen, 
with  its  stack,  at  the  left  in  Fig.  i.  (The  larger 
"building  shown  is  the  new  repair  shop.)  The  power 
Tiouse  is  176  feet  long  by  56  feet  nine  inches  wide 
and  is  occupied  by  the  boiler  and  generator  rooms. 
Fig.  2  sTiows  the  interior  of  the  engine  and  gen- 
•erator  room,  which  is  of  neat  appearance  and  ar- 
ranged with  an  eye  to  convenience. 

The  generators,  built  by  the  General  Electric  Com- 
pany, are  four  in  number.  Three  are  of  200-kilowatt 
capacity  each  and  one  of  75  kilowatts.  They  are 
of  the  direct-current,  engine  type,  provided  with 
ironclad  armatures,  and  wound  for  250  volts.  Di- 
rect connected  to  the  generators  are  high-speed  en- 
gines built  by  the  Ball  Engine  Company  of  Erie, 
Pa.  These  engines  run  at  200  and  270  revolutions 
per  minute  for  the  large  and  small  units,  respectively, 
the  small  engine  being  of  125  horsepower  and  the 
Jarger  ones  of  350  horsepower  each.  In  Fig.  2 
the  large  units  are  seen  in  the  foreground,  the 
-smaller  one  being  set  farther  back.  In  this  picture 
there  is  also  to  be  seen  a  glimpse  of  the  switch- 
board, which  is  better  shown  in  Fig.  3.  There  are 
II  panels  in  the  board,  which  is  of  fine  gray  marble. 
Two  of  the  panels  arc  taken  up  by  boiler  gauges, 
while  the  other  nine  are  for  the  generators,  light- 
ing feeders,  etc.  From  the  back  of  the  board  feed- 
.ers  pass  down  through  a  concrete  tunnel  to  the  shop, 


erators  being  only  26.7  per  cent,  of  the  horsepower 
represented  by  the  motors  subject  to  operation. 
This  is,  of  course,  due  to  the  fact  that  all  machines 
which  may  be  working  at  various  times  during  the 
day  are  not  in  use  at  the  same  instant.  The  figures 
represent  a  fair  period  when  the  shops  were  running 
at  an  average  rate. 

The  boiler  plant  is  situated  in  the  opposite  end 
of  the  power  house  from  the  engine  room  and  is 
separated  from  it  by  a  fire  wall.  The  boilers  are 
six  in  number  and  are  of  200-horsepower  capacity 
each.  They  are  of  the  locomotive  type,  and  as  all 
the  facilities  were  at  hand  they  were  designed  and 
built  at  the  company's  own  shops.  Link-belt  stokers 
of  the  Green  type  are  provided,  and  although  at 
the  present  time  the  coal  handling  is  being  done  by 
hand,  a  continuous  link-belt  conveyor  is  being  in- 
stalled as  fast  as  possible.  This  conveyor,  furnished 
by  the  Link-belt  Machinery  Company,  Chicago,  111., 
will  be  operated  by  a  7%-horsepower  motor  and  will 
pass  from  the  crusher  pit  at  the  south  end  of  the 
power  house  along  beneath  the  level  of  the  boiler 
grates  to  the  north  end  of  the  boiler  room ;  from 
there  it  will  run  vertically  to  a  height  above  the 
level  of  the  coal  hoppers.  From  this  point  the  con- 
veyor buckets  will  run  horizontally  again,  distribut- 
ing the  coal  as  they  go  to  the  various  hoppers,  un- 
til they  come  to  the  end  of  the  boiler  room,  where 
they   will  pass  down  again  to  resume  the   cycle  of 


Fig.  2.     Engines  and  Generators  oF  Power  Plant. 

pumps  for  the  boilers.  Duplicate  sets  of  steam 
pumps  were  installed  for  this  purpose,  besides  in- 
jectors for  each  boiler.  The  pumps  are  located  in 
■  a  pit  back  of  the  boilers  and  a  feed-water  heater  is 
provided.  Good  draft  is  obtained  for  the  furnaces 
by  a  160-foot  round  brick  chimney,  having  a  draft 
of   1%  inches. 

The  water  found  in  the  vicinity  contains  an  ab- 
normal amount  of  lime,  and  it  was  deemed  necessary 
to  adopt  some  process  of  neutralization  before  ad- 
mitting it  to  the  boilers.  For  this  purpose  a  small 
water-treating  plant  was  built  where  all  the  water, 
which  is  obtained  from  wells  on  the  grounds,  is 
first  treated  with  carbonate  of  soda,  which  neu- 
tralizes  the   injurious   properties. 

The  output  of  the  power  plant  is  used  for  motors 
in  the  new  shops,  for  motors  installed  in  the  old 
shops  (some  installations  being  only  temporary) 
and   for   lighting  the   whole  plant. 

The  new  repair-shop  building  is  so  large  that  in 
it  most  of  the  motor  load  is  distributed.  It  is  852 
feet  in  length  by  153  feet  wide,  and  comprises  one 
long  central  space  73  feet  wide,  with  a  bay  on  each 
side  40  feet  in  width.  The  north  400  feet  is  known 
as  the  boiler  shop  and  the  south  end  as  the  machine 
shop.  Fig.  4  is  a  view  from  the  top  of  an  engine 
cab  looking  north  through  the  machine  shop  and 
lioiler  shop.  It  shows  prominently  one  of  the  (3o-ton 
overhead  traveling  cranes. 

The  west  bay  is  given  up  entirely  to  the  heavy 
machinery,  such  as  large  drill  presses,  boring  ma- 
chines, planers  and  rolls  for  shaping  boiler  plates, 
and  in  the  arrangement  much  judgment  has  been 
shown  in  the  classification  of  the  machines  as  re- 
gards the  methods  of  drive  necessary  in  each  indi- 
vidual case.  As  has  already  been  stated,  much  of 
the.  machinery  in  the  new  shops  has  been  removed 
from  the  old  buildings.  As  it  was  still  in  excellent 
shape  for  service  for  a  long  time  to  come,  it  was 
installed  with  as  much  care  as  the  new  machines. 
The  old  machines,  however,  had  been  built  to  drive 
with  shafting  and  pulleys.  The  cone  pulleys  were 
on  the  machines  and  the  countershafting  in  good 
shape,  and  it  seemed  unwise  to  dircct-connect  the 
motors  with   the  great   expense  that   would  be  thus 
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involved.  This  machinery  has  therefore  heen 
grouped  on  the  inside  of  the  west  bay  and  the 
individual  machines  belted  each  to  its  own  motor. 
By  doing  this,  the  same  cone  pulleys  and  counter- 
shafts were  used  that  already  went  with  each  ma- 
chine, all  that  was  necessary  being  to  mount  the 
motors  so  that  they  could  be  belted  to  the  shafts. 
The  motors  for  this  work  are  nearly  all  mounted 
directly  to  the  posts  supporting  the  roof  trusses 
and    crane   track.     They    are    thus    well   up    out   of 


To  supply  the  motor  with  current  two  trolleys 
are  located,  one  under  each  shelf,  shown  to  the 
right,  and  just  below  the  slide  rail.  Sliding  con- 
tacts move  along  over  the  trolleys,  and  are  con- 
nected to  the  motor  terminals  so  that  whatever 
is  the  position  of  the  head  the  motor  is  always  in 
direct  connection  with  the  current  supply.  To  reg- 
ulate the  motor  a  controller,  very  similar  to  those 
in  use  on  street  cars,  is  used.  It  may  be  seen  on 
the   left   side  of  the   machine,   and   the  operator  has 


FIG.  3.   SWITCHBOARD  IN  SANTA  FE  POWER  PLANT  AT  TOPEKA. 


the  way,  most  of  them  being  six  or  eight  feet  from 
the  floor,  where  the  best  ventilation  can  be  had. 
They  range  in  power  from  7%  horsepower  for  large 
wheel  lathes  to  five  horsepower  for  smaller  ma- 
chines. Some  of  the  motors  are  hung  downward 
from  stringers  between  the  posts,  some  are  placed 
upon  platforms  bracketed  to  the  posts,  while  others 
are  mounted  with  their  bases  directly  against  the 
posts — whichever  arrangement  best  suited  the  case. 
Such  a  method  of  installation  seems  to  be  entirely 
satisfactory.  The  machines  run  with  very  little 
noise  and  very  good  speed  regulation  is  obtained, 
for  there  is  at  the  disposal  of  the  machinist  not 
only  the  different  speeds  obtainable  from  the  .vari- 
ous pulleys,  but  also  some  degree  of  variation  in  the 
motors    themselves. 

The  new  machines,  on  the  other  hand,  are  mostly 
driven  by  direct-connected  motors  and  are  grouped 
along  the  opposite  side  of  the  same  bay.  They  are 
giving  good  satisfaction,  but  it  cannot  be  seen 
that  they  are  doing  any  better  work  than  the  belted 
machines,  and  cause,  besides,  much  more  noise  in 
the  shop.  Fig.  5  shows  a  96-inch  boring  mill 
equipped  with  a  lo-horsepower  motor.  The  motor, 
as  seen,  is  mounted  rather  low  down  for  good  ven- 
tilation. The  feed  wires  are  brought  to  it  through 
iron  piping  and  speed  control  is  obtained  through 
rheostat   and   brush   movements. 

Fig.  6  shows  a  large  slotting  machine  for  cutting 


only  to  move  the  little  lever  to  run  the  head  to  any 
point  he  desires.  The  cutting  tool  is  operated  by 
a  different  set   of  gears,   shown  at  the  top. 

Fig.  7  represents  an  84-incli  by  84-inch  planer, 
the  horizontal  movement  of  the  bed-plate  being  16 
feet.  A  peculiar  method  of  mounting  the  motor 
will  be  noted  here.  The  motor  frame  is  cast  in  one 
piece  with  the  upper  part  of  the  frame  of  the  planer, 
making  a  very  solid  construction.  The  motor  in 
this  case  is  of  25  horsepower,  'the  motor  voltage 
is  230,  in  all  cases. 

From  the  machines  just  described  a  fair  idea  may 
be    obtained    of   the    method    of   installation    in    the 


sent  as  many  applications  of  electricity  as  do  the 
other  portions,  is  the  most  spectacular.  Here  a 
great  locomotive — a  "hundred-tonner" — is  dragged 
up  bodily  by  the  big  electric  cranes,  hurried  away 
to  another  portion  of  the  shop  and  set  down  without 
a  jar.  Or  perhaps  it  is  desired  to  only  raise  or 
lower  an  engine  but  an  inch  or  a  half  an  inch,  when, 
without  delay,  the  same  agent  is  there  to  perform 
the  delicate  task.  The  two  cranes  (one  of  them  is 
shown  in  Fig,  4)  for  doing  this  heavy  work  and 
also  two  smaller  ones  in  the  west  bay  were  built, 
by  the  Whiting  Foundry  and  Equipment  Company, 
Harvey,  111.,  and  are  equipped  with  Westinghouse 
motors.  The  large  cranes  are  of  60  tons'  capacity 
each,  and  each  is  provided  with  a  small  auxiliary ' 
five-ton  hoist  for  light  work  where  it  is  not  neces- 
sary to  use  the  heavy  tackle.  Four  motors  each 
are  required  for  the  operation  of  these  cranes.  One 
for  the  bridge  travel  of  50  horsepower,  one  for  the 
trolley  of  7.5  horsepower,  one  for  the  main  hoist 
of  50  horsepower,  and  one  for  the  auxiliary  hoist 
of  25  horsepower.  In  lifting  a  locomotive  both 
cranes  are  used,  and  it  will  be  seen  that  their  com- 
bined strength  (120  tons)  will  be  able  to  lift  any 
locomotive   that    will    be   brought    into     the     shops. 

The  small  bay  cranes  are  of  similar  construction, 
except  that  they  have  no  auxiliary  hoist.  The  mo- 
tors for  their  operation  are  for  the  bridge  travel, 
trolley  and  hoist,  respectively,  five,  two  and  five 
horsepower. 

Not  only  is  the  equipment  of  the  shops  given 
careful  attention,  but  also  the  matter  of  light  and 
heating.  There  are  no  skylights,  but  what  is  known 
as  the  "saw-toothed"  style  of  roof  is  used  on  the 
bays.  This  can  be  seen  in  Fig.  i,  and  is  not  used 
extensively  as  yet,  though  it  is  not  entirely  new. 
The  roof  being  cut  up  into  a  great  number  of  one- 
sided portions,  a  large  space  is  made  on  the  ver- 
tical sides,  between  each  ridge  pole  and  the  eave 
of  the  roof  next  adjoining,  for  windows.  These  win- 
dows, together  with  those  on  the  sides  of  the  bays, 
furnish  excellent  light  in  the  interior. 

For  heating,  four  sets  of  Sturtevant  blowers  and 
heaters  are  used  in  four  wings  of  the  building  (one 
can  be  seen  at  the  right-hand  corner  of  the  power 
house,  Fig.  i).  The  heating  pipes  for  this  appa- 
ratus are  fed  with  exhaust  steam  from  the  engines 
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FIG.    4.       ELECTRICALLV    OPERATED    RAILROAD    SHOPS    AT   TOPEKA. — INTERIOR    VIEW    SHOWING    60-TON    CRANE. 


FIG.    5.       ELECTRICALLY    DRIVEN    BORING    MILL    IN    TOPEKA 
SHOPS. 

out  locomotive  frames.  As  will  be  noted  from  the 
picture,  this  is  really  two  machines  in  one,  there 
being  a  movable  head  on  each  end  of  the  long  base 
plate.  The  operation  of  this  machine  electrically 
is  brought  about  by  a  special  design.  By  studying 
the  illustration,  it  will  be  seen  that  the  movable 
heads  travel  back  and  forth  over  the  bed  of  the 
machine  upon  the  slide  rails  at  the  sides,  the  actu- 
ating gears  being  beneath.  Upon  each  head  is 
mounted  a  lo-horsepower  motor — seen  low  down  at 
the   right. 


west  bay.  The  east  bay  is  filled  with  smaller  ma- 
chines— lathes,  milling  machines,  planers  and  the 
like — and  these  are  all  driven  in  groups  by  lines  of 
shafting,  the  shafting  in  turn  being  driven  by  mo- 
tors mounted  in  much  the  same  manner  as  those  of 
the  belted  machines  in  the  opposite  side.  Over 
the  machines  on  the  east  side  is  a  gallery  extending 
down  to  the  boiler  section,  and  here  are  located  the 
brassworking  tools,  automatic  machines  and  a  small 
tin  shop.  The  brass  and  automatic  machines  are 
likewise  driven  by  shafting  operated  by  motors. 
There  are  four  of  the  latter,  the  largest  being  of 
25  horsepower,  the  others  of  either  20  or  15,  ac- 
cording to  the  work  required  of  them.  A  hydraulic 
lift  works  between  the  main  floor  and  the  gallery. 
Immediately  north  of  this  gallery  is  the  riveting 
tower.  Here,  by  means  of  hydraulic  lifts  and  suit- 
able tackle,  the  heavy  locomotive  boilers  are  swung 
up  and  let  down  over  the  riveters  with  as  much 
ease,  apparently,  as  though  their  weight  was  meas- 
ured by  pounds  instead  of  tons. 
The  main  aisle  of  the  shop,  while  it  does  not  pre- 


during  cold  weather,  while  the  engines  run  con- 
densing during  warm  weather,  when  no  heat  is 
required.  The  pipes  are  enclosed  in  an  iron  hous- 
ing and  a  large  steam-driven  fan  forces  the  hot 
air  from  the  heaters  through  pipes  to  various  points 
about  the  building,  where  it  is  delivered  horizontally 
about  six  feet  from  the  floor.  This  method  of  heat- 
ing has  been  found  highly  efficient  in  cases  of  this 
kind,  where  very  lofty  rooms  are  apt  to  absorb  all 
the  heat  in  the  upper  portions,  leaving  the  floors 
cold. 

Having  noted  the  principal  features  of  the  new 
portion  of  the  repair  shops,  a  few  words  may  be 
said  of  electricitv  as  applied  in  other  parts  of  the 
plant.  Electric  power  is  here  used  in  isolated  in- 
stances, here  and  there,  a  complete  electrical  equip- 
ment not  yet  being  adopted.  In  the  blacksmith  shop, 
for  instance,  there  is  a  50-horsepower  motor,  belted 
to  a  shaft,  running  the  blowers ;  in  the  shop-repair 
department  will  be  found  a  20-horsepower  motor 
running  another  group,  and  so  on,  man.  of  the 
installations    being    only    temporary    until    the    ma- 
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cliiiiery  can  be  provided  with  a  r-lace  in  the  new 
building.  All  the  motors,  with  the  exception  of  a 
small  number  on  special  machines,  like  those  on 
the  cranes,  were  furnished  by  the  General  Electric 
Company,   and   a   two-wire    system    is    used. 

The  total  number  of  motors  used  is  85,  of  which 
72  are  in  the  new  repair  shops.  These  represent  an 
aggregate  of  1,014  liorsepower,  76S  horsepower  be- 
ing used  in  the  new  shops.  Aside  from  tlie  power 
load,  the  generators  have  to  take  care  of  the  large 
lighting  load.  Not  only  are  there  incandescent  and 
arc  lamps  in  the  shops  and  yards,  but  the  railroad 
station,  a  quarter  of  a  mile  away,  is  also  lighted 
from  this  plant.  Of  the  total  of  1,500  incande.socnt 
and  150  arc  lamps  already  mentioned,  1,000  incan- 
descents  and  60  arcs  are  installed  in  the  new  repair 
shops. 

In    designing  the   new    shops   the    welfare   of  the 


Electricity  for  Potted  Plants. 

Electricity,  applied  chemically  or  as  an  illumi- 
nant,  is  constantly  producing  noteworthy  results 
in  agriculture  and  horticulture.  One  class  of  ef- 
fects is  that  produced  upon  vegetation  by  the 
light  rays,  while  an  entirely  different  application 
— that  of  the  current  itself — acting  chemically  upon 
the  roots  of  growing  vegetation,  is  capable  of  ac- 
complishing most   striking  results. 

The  indirect  effects — those  attributable  to  the 
light  of  the  electric  arc — were  first  announced  by 
Herve-Mangon,  followed  by  Prillieux,  Charles  Sie- 
mens  twho  noted  the  beneficial  effect  of  interposing 


to  field  crops.  Another  suggestion  is  called  the 
geomagnetifere,  which  consists  of  an  upright  rod,  on 
the  perpendicular  summit  of  which  was  fastened 
a  metallic  brush  or  collector.  Leading  from  this 
brush  are  many  wires  carried  to  earth,  and  buried 
15  to  20  centimeters  deep  in  the  soil.  Electricity 
is  in  this  manner  collected  in  the  atmosphere  and 
distributed  in  the  soil,  and  it  is  asserted  that  most 
happy  results   have  been  realized  in  this  manner. 

A  method  far  simpler,  and  readily  accomplished, 
consists  in  burying  plates  of  zinc  and  copper  on 
either  side  of  the  plant  or  plants  to  be  experimented 
upon,    as    shown    in    the    cut.    and    connecting   these 
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Fig.  6.     Slotting  Machine  for  I^ocomotive  Frames. 


Fig,  7.     Planer  widi  Motor  on  Frame. 


ELECTRICALLY   OPERATED    SHOPS    OF    THE    SANTA    FE    RAILROAD    AT   TOPEKA,    KAN. 


employes  has  been  kept  in  mind.  Three  separate 
brick  buildings  for  the  comfort  and  convenience 
of  the  men  have  been  erected.  One  of  them  may 
be  seen  in  Fig.  i,  between  the  observer  and  the 
power  house.  They  are  fully  equipped  with  fa- 
cilities for  washing  and  lockers  for  approximately 
1,000  men,  which  is  about  the  number  employed  in 
the    new    shops. 

In  conclusion  it  may  be  remarked  that  the  new 
Santa  Fe  shops  at  Topeka  show  evidences  of  care- 
ful design  throughout,  not  only  in  the  particulars 
mentioned  in  this  necessarily  limited  description,  but 
in  many  other  details.  To  Mr.  F.  H.  Adams,  su- 
perintendent of  shop  construction,  is  due  the  credit 
for  the  general  arrangement,  while  L.  L.  Summers 
&  Co.  of  Chicago  are  the  consulting  electrical  and 
mechanical  engineers. 


a  plate  of  clear  glass),  by  Scherarier  and  L.  H.  Bai- 
ley, who  showed  the  influence  of  the  artificial  light  in 
not  only  the  early  perfection  of  fruits  and  flowers, 
but  their  shades  and  colors  as  well,  and  others  have 
testified  to  the  extraordinary  length  of  life  of  the 
foliage  of  trees  nightly  submitted  to  the  influence 
of   the   promenade    lamps. 

In  1892  Mr.  Bonnier,  after  an  exhaustive  series 
of  experiments  upon  both  ligneous  and  herbaceous 
vegetation,   announced    the     following    conclusions : 

That  the  direct  rays  of  the  electric  arc  are  detri- 
mental to  the  normal  development  of  the  tissues,  be- 
cause of  the  ultra-violet  rays  which  are  not  found 
in  the  arc  in  the  same  proportion  as  in  the  sun's 
rays.  These  are  eliminated  by  the  interposition  of 
a  plate  of  plain  glass.  Mr.  Bonnier  showed  that  the 
light  influenced  a  modification  of  structure  in 
ligneous  plants,   and   something  the   same  in  herba- 


Indiana  Electric-railway  Assessment. 

After  weeks  of  labor  the  Indiana  tax  commis- 
sioners announce  that  the  assessment  on  electric- 
railroad  property  in  the  state  of  Indiana  for  the 
year  ended  April  i,  1903,  will  amount  to  $12,013,762. 
This  amount,  compared  with  $9,639,312,  the  total 
of  the  assessment  for  the  year  ended  .\pril  i,  1902, 
shows  a  gain  of  $2,374,450.  Of  the  total  amount 
assessed  for  the  year  1903,  $10,313,795  is  for  main 
track,  $144,547  lor  side  track,  $1,177,135  for  rolling 
stock,  and  $378,285  for  improvements  on  right-of- 
way. 

There  are  741.21  miles  of  main  track  and  48  miles 
of  side  track  operated  by  the  electric  companies  of 
the  state.  Several  new  companies  have  opened  lines 
since  the  first  of  April  and  their  mileage  is  not  in- 
cluded  in  the  above  estimate. 

The  appraisement  for  the  Indianapolis  Street  Rail- 
way Company  remains  at  $32,000  a  mile.  The 
new  Terminal  and  Traction  Company  is  assessed 
on  29  miles  of  track  at  $3,500  a  mile.  The  Indiana 
Union  Traction  Company  is  assessed  $15,000  a 
mile  and  the  other  interurban  lines  from  $7,000  to 
$11,000  a  mile. 


The  street-railway  system  of  the  City  of  Mexico, 
which  began  a  few  years  ago  with  several  mule 
lines,  now  constitutes  a  modern  electrical  system 
of  190  piiles  of  lines.  The  service  comprises  604 
cars,  anrl  3,600  horsepower  is  required  to  work  the 
system. 


ELECTRICITY    FOR    POTTED    PLANTS. 

ceous  vegetation.  A  prolonged  application  of  the 
rays  stimulated  development,  wrought  a  more  in- 
tense green  in  the  foliage,  but  which  after  some 
months  showed  less  than  normal  chlorophyl.  In 
this  country  it  has  been  demonstrated  that  material 
increase  in  certain  crops  has  been  realized,  and 
progress  towards   completion  more  rapid. 

There  is  a  second  application  of  the  electric  cur- 
rent (generated  by  chemical  action)  at  or  near  the 
roots  of  the  vegetable.  This  application  results  in 
the  more  rapid  germination  of  seeds,  improvement 
of  the  fruit  qualities  as  well  as  increase  of  quantity, 
sometimes  accomplishing  even  double  the  ordinary, 
normal  yield. 

Several  methods  have  been  suggested  for  accom- 
plishing the  end  desired,  perhaps  the  oldest  of 
which  was  that  of  the  Abbe  Berthelon,  who  sug- 
gested the  idea  of  utilizing  lightning  rods,  the 
charges  from  which,  he  assumed,  would  be  beneficial 


plates  by  means  of  wires  placed  above  ground.  The 
current  generated  moves,  during  a  portion  of  its 
circuit,  through  the  earth  and  roots  and  thus  adds 
to  their  vitality  and  thriftiness. 

Static  electricity  -  has  been  utilized  for  the  same 
results.  Professor  Lemstrom,  a  Russian,  has  care- 
fully experimented  for  the  purpose  of  finding  the 
exact  nature  of  the  action  of  electricity  in  produc- 
ing these  results,  and  assumes  that  electricity  "pro- 
duces an  augmentation  of  the  energy  to  which  is 
due  the  circulation  of  the  sap,"  and  that  the  "more 
fertile  the  soil  and  the  more  vigorous  the  growth, 
the  more  satisfactory  the  results  of  electrical  treat- 
ment." For  example,  he  cites  results  of  the  treat- 
ment of  beets  and  potatoes,  with  a  harvested  in- 
crease of  107.2  per  cent,  in  the  former  and  76.2  per 
cent,  in  the  latter. 

According  to  Lemstrom  the  too  fervent  heat  of 
the  sun  and  the  want  of  water  are  detrimental  to 
electrical  effect  on  some  classes  of  vegetable  growth, 
while  by  protecting  these  from  the  sun's  direct, 
scorching  rays,  and  supplying  them  liberally  with 
moisture  extraordinary  results  have  been  attained. 
He  has  also  shown  that  there  is  an  increased  de- 
posit of  saccharine  matter  in  fruits,  berries,  roots, 
etc.,  and  an  early  ripening  is  also  manifest. 

A  very  pretty  and  educational  test  may  be  made 
at  a  trifling  expense,  in  the  parlor  or  conservatory, 
by  selecting  two  plants  of  the  same  kind,  as  nearly 
alike  as  possible  in  every  way.  A  piece  of  thin 
copper  a  couple  of  inches  square,  and  a  similar 
piece  of  sheet  zinc  connected  by  a  piece  of  copper 
wire  a  few  inches  in  length  are  all  that  is  required. 
Bury  these  two  pieces  of  metal  on  either  side  of 
the  roots,  leaving  the  wire  in  the  air.  The  chemical 
action  in  the  soil  will  generate  a  feeble  but  constant 
current  between  these,  which  in  its  route  will  pass 
through  and  around  the  roots  and  nourish  them. 


At  a  recent  mass-meeting  of  Snohomish  (Wash.) 
citizens  it  was  decided  definitely  to  form  a  company 
for  the  purpose  of  building  a  trolley  line  from  Sno- 
homish through  Monroe  to  Cherry  Valley.  The 
articles  of  incorporation  will  be  framed  and  filed  at 
once.  Those  interested  selected  W.  M,  Snyder, 
cashier  of  the  First  National  Bank,  as  trustee,  to 
whom  the  franchise  will  be  granted  through  the 
city.  The  line  will  extend  15  miles  through  the 
rich  valley  of  the  Snohomish  and  Snoqualmie  Rivers 
and  will  be  a  great  developer  for  that  section, 
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Surf  ace -contact  Railway  Systems. 

Surface-contact  electric-railway  systems  have  for 
years  attracted  the  attention  of  inventors,  and  many 
ingenious  plans  have  been  devised.  For  practical 
operation  the  overhead  trolley  or  third  rail  are  in 
almost  universal  use ;  nevertheless,  a  safe,  practic- 
able surface-contact  system  would  have  several 
points  of  advantage.  William  B.  Potter  and  Sam- 
uel B.  Stewart,  Jr.,  of  Schenectady,  N.  Y.,  among 
others,  are  working  on  the  problem,  and  have  re- 
cently taken  out  patents  (assigned  to  the  General 
Electric  Company)  for  new  ideas  pertaining  to 
surface-contact  methods.  Mr.  Potter's  patent  is  an 
improvement  on  a  closed-conduit  system  invented 
by  him  in  1897,  and  Mr.  Stewart's  relates  to  a  sys- 
tem of  electrical  distribution,  particularly  adaptable 
to- surface-contact  railways. 
The  object  of  the  first  invention   is  to  provide  a 


shoe  (F')  is  connected  with  the  motor  (M)  of  the 
car  through  the  controller  switch  (s')  and  resistance 
(r'),  and  the  return  from  the  motor  (M)  is  con- 
nected with  the  shoe  (F).  The  battery  (E)  is  an 
au.xiliary  source  of  power  carried  by  the  car  which 
is  used  temporarily  to  pick  up  the  switches  when 
starting  the   car. 

The  operation  of  the  system  is  as  follows :  The 
switch  (G)  is  picked  up  at  first  by  a  current  which 
flows  from  the  auxiliary  source  of  power  (E), 
through  the  switch  (s),  resistance  (r),  shoe  (F), 
contact  stud  (C),  actuating  coil  of  switch  (G),  con- 
tact stud  (D),  shoe  (F"),  back  to  the  source  of 
power  (E).  When  the  switch  (G)  has  been  closed 
in  this  manner,  the  switch  (s)  is  opened  and  the 
switch  (G)  is  maintained  in  its  closed  position  by 
current  from  the  feeder  (P),  flowing  through  the 
switch    (G),    contact   stud    (B'),   shoe    (F'),   resist- 


SURFACE-CONTACT    RAILWAY    SYSTEM. — POTTER  S    PATENT. 


metallic  return  feeder,  so  arranged  and  connected 
that  while  practically  all  the  return  current  will  be 
conducted  back  through  it  to  the  generating  station, 
no  substantial  diiference  of  potential  can  exist  be- 
tween it  and  ground. 

To  accomplish  this  the  inetallic  return  is  grounded 
at  the  end  of  the  feeder  most  distant  from  the 
source  of  energy,  but  which  is  elsewhere  insulated 
from  the  ground. 

By  the  use  of  a  ground  connection  at  the  end 
of  the  negative  feeder  farthest  from  the  source  of 
energy,  it  is  said,  the  advantages  of  a  metallic-re- 
turn system,  such  as  obviating  the  requirement  of 
rail-bonding  and  preventing  the  electrolytic  action 
on  water  and  gas  pipes,  which  are  necessary  evils 
connected  with  the  grounded  track-rail  return,  are 
obtained.  At  the  same  time,  the  buttons  or  con- 
tacts, which  are  normally  connected  with  the  nega- 
tive feeder,  have  their  potential  maintained  at  the 
potential  of  the  ground,  which  eliminates  all  liability 
of  injury  to  life  and  limb  from  energized  negative 
conductors  in  the  roadway  and  obviates  the  neces- 
sity of  placing  switches  between  the  negative  studs 
or  conductors  and  the  feeder. 

Fig.    I    shows    diagrammatically   a    surface-contact 


FIG.    2.      SURFACE-CONTACT    RAILWAY   SYSTEM. — STEWART'S 
PATENT. 

system,  embodying  the  features  of  Mr.  Potter's  in- 
vention. 

In  the  figure,  (A)  (A)  represent  the  track  rails, 
on  which  the  wheels    (R)    (R)    of  the  car  operate. 

(B)  (B')  (B=)  and  (B')  are  the  studs  which  are 
connected  to  the  positive  feeder  (P)  through  the 
■switches  (G)  (G')  (G'),etc.  The  studs  (C)  (C')and 
(C")  are  likewise  connected  with  the  negative  main 
(N)  through  the  operating  coils  of  the  switches  (G) 
(G')  (G=),  etc.,  while  the  studs  (D)  (D')  (D=)  are 
connected  directly  with  the  negative  main  (N),  which 
is  grounded  at  (g)  at  the  end  farthest  from  the  source 
of  energy  (S).  The  collector  shoes  carried  by  the 
car   are   designated   by    (F)    (F')    and    (F').     The 


ance  (r'),  motor  (M),  shoe  (F),  contact  stud  (C), 
actuating  coil  of  switch  (G),  to  negative  feeder 
(N).  As  the  car  moves  forward  the  advance  switch 
(G')  is  closed  by  current  from  the  shoe  (F),  flow- 
ing through  the  contact  stud  (C),  actuating  coil 
of  switch  (G'),  to  negative  feeder  (N),  thus  ener- 
gizing the  advance  stud  (B")  and  maintaining  the 
contact  stud  (B')  energized  after  the  switch  (G) 
has  been  opened.  The  return  feeder  (N)  being 
connected  to  ground  at  its  farther  end,  none  of 
the  contacts  (D)  (D'),  etc.,  can  ever  be  at  a  po- 
tential substantially  different  from  that  of  ground, 
and  hence  they  may  be  with  perfect  safety  perma- 
nently connected  to  the  return  feeder. 

The  invention  of  Mr.  Stewart  relates  more  par- 
ticularl}^  to  surface-contact  railway  systems  in  which 
electromagnetic  switches  are  employed  to  connect 
the  feeder  to  the  sections  of  a  sectional  conductor 
or  to  surface  contacts  and  in  which  an  auxiliary 
source  of  power,  such  as  a  storage  battery  carried 
by  the  car,  is  used  for  the  purpose  of  primarily 
energizing  the  actuating  coils  of  the  electromagnetic 
switches,  and  has  for  its  particular  object  to  sim- 
plify the  operation  of  throwing  the  auxiliary  source 
of  power  into  and  out  of  circuit  when  energizing 
the  electromagnetic  switch  and  of  recharging  the 
auxiliary  source  of  power  from  the  main  source 
of  power. 

The  system  comprises  an  electromagnetic  switch 
for  connecting  the  main  source  of  power  with  the 
motor  or  motors  on  a  car.  A  normally  open  switch 
has  one  point  which  is  connected  to  the  auxiliary 
source  of  power;  a  second  point  or  contact  con- 
nected to  the  actuating  coil  of  the  electromagnetic 
switch  and  also  to  the  main  source  of  power  through 
a  large  resistance  and  the  contacts  of  one  or  more 
of  the  connected  electromagnetic  switches  when  the 
system  is  in  normal  operation;  and  a  third  point  to 
the  main  source  of  power  through  a  small  resistance 
or  a  fractional  part  of  the  large  resistance  and  the 
electromagnetic   switch   contacts. 

An  auxiliary  switch,  for  the  purpose  of  short- 
circuiting  the  first  and  last-mentioned  points  of 
contact  of  the  normally  open  switch  in  order  to 
connect  the  auxiliary  source  of  power  to  the  main 
source  of  power  through  a  small  resistance  or  a 
fractional   part   of   the   large   resistance    is   provided. 

Referring  to  Fig.  2,  (F)  represents  the  feeder, 
which  is  connected  to  the  sections  of  a  sectional 
conductor  or  contact  studs  (G)  through  electro- 
magnetic switches,  such  as   (B'). 

(A)  represents  the  sectional  pick-up  or  switch- 
energizing  conductors. 

The  collector  shoes  carried  by  the  car  are  repre- 
sented  by   (D)   and    (D'),  the  car  motor  by   (M), 


the    controller    by    (C),    and    the    auxiliary    battery 
by    (B). 

By  closing  the  three-point  switch  (S)  the  stor- 
age-battery circuit,  one  side  of  which  is  grounded 
at  (g),  is  completed  through  one  or  more  of  the 
actuating  coils  of  the  electromagnetic  switches  (B') 
(depending  upon  the  location  of  the  car  on  the 
track),  thereby  picking  up  the  first  switch  or  first 
two  switches,  as  the  case  may  be.  When  once 
picked  up,  the  current  flows  from  the  feeder  through 
the  contacts  of  the  switch  (B'),  contact  stud  (G), 
collector  shoe  (D'),  controller  (C),  resistance  (r), 
motor  (M)  to  ground  or  return,  and  also  in  shunt 
to  the  motors  through  the  resistance  (r')  ,  switch 
(S')  (which  has  been  closed  previously),  con- 
ductors (4)  and.  (i),  collector  shoe  (D),  sectional 
conductor  (A),  actuating  coil  of  switch  (B')  to 
ground  or  return,  thereby  maintaining  the  switch 
closed.  It  will  therefore  only  be  necessary  to  close 
the  three-point  switch  (S)  momentarily,  and  a  spe- 
cial means,  such  as  the  spring  (p),  is  provided  to 
maintain  the  switch  normally  open.  Under  no  con- 
dition should  it  be  held  closed  for  any  length  of 
time,  as  by  so  doing  a  larger  amount  of  current 
than  the  actuating  coil  of  the  switch  (B')  can 
carry  passes  through  it  from  the  main  source  of 
power  through  part  of  resistance  (r'),  conductor 
(2),  switch  (S),  conductors  (3)  and  (i),  shoe  (D), 
and  sectional  conductor  (A).  Normally  the  bat- 
tery receives  its  charging  current  by  the  momentary 
closing  of  the  three-point  switch  (S)  ;  but  as  it  may 
not  be  necessary  to  use  the  battery  to  pick  up  the 
switches  (B')  more  than  a  few  times  during  the 
day  the  battery  may  not  receive  sufficient  charge 
from  the  source  and  it  may  be  necessary  then  to  use 
the  auxiliary  switch  (S°)  to  further  charge  the  bat- 
tery. This  switch  (S")  cuts  out  part  of  the  resistance 
(r')  from  the  battery-charging  circuit,  but' leaves  the 
full  amount  of  the  resistance  (r')  in  series  with  the 
actuating  coil  of  the  switch  (B'),  thus  eliminating 
danger  to  the  coil  by  keeping  the  current  down  to 
proper  proportion.  The  switch  (S')  is  used  for  the 
purpose  of  opening  the  swith  (B')  by  disconnecting 
its  actuating  coil  from  the  feeder  in  case  of  an 
emergency. 


Fire  Horror  In  Paris    Metropolitan  Rail- 
way Tunnel. 

A  shocking  catastrophe  occurred  in  one  of  the 
tunnels  of  the  Metropolitan  electric  street-railway 
system  of  Paris  on  August  loth,  in  which  it  is  re- 
ported that  probably  100  persons  were  killed.  The 
disaster  occurred  midway  between  the  Menilmon- 
tant  and  the  Les  Charonnes  stations  and  was 
due  to  a  fire,  of  which  the  exact  cause  is  not 
known,  although  it  may  have  originated  in  the  blow- 
ing of  a  fuse.  Three  trains  are  said  to  have  been 
burned,  and  once  afire  the  flames  and  smoke  spread 
so  rapidly  that  many  were  overcome  before  reach- 
ing the  exits  of  either  of  the  nearest  stations.  Al- 
though the  fire  broke  out  at  8  p.  m.  on  the  loth  it 
was  not  until  early  the  next  morning  that  the  fire- 
men were  able  to  enter  the  tunnel  on  account  of 
the  blinding  clouds  of  smoke  from  the  burning  trains. 
At  this  writing  94  bodies  are  reported  as  recovered, 
and  it  is  feared  that  the  total  number  will  be  more 
than  100. 

The  Metropolitan  railway  system  of  Paris,  por- 
tions of  which  are  in  course  of  construction,  is 
one  of  the  finest  in  any  European  city.  Most  of 
the  line  is  underground,  although  local  conditions 
have  made  it  necessary  to  construct  elevated  struc- 
tures in  places ;  the  overhead  portion  covering  a 
total  length  of  1%  miles.  The  trains  as  usually  run 
are  made  up  of  four  coaches,  one  being  a  motor  car. 
The  motor  car  resembles  the  trailers,  except  that  it 
has  a  motorman's  cab  at  the  end.  Frequently  during 
heavy  traffic  eight  cars  are  run  in  one  train,  and  it 
appears  that  one  of  the  burned  trains  was  of  that 
size.  One  of  several  articles  describing  the  equip- 
ment of  this  system  appeared  in  the  Western  Elec- 
trician  of  December   20,    1902. 


International  Space-telegraph  Con- 
gress. 

The  first  meeting  of  the  international  congress  of 
space  telegraphy,  which  convened  at  Berlin  on  Au- 
gust 4th,  was  attended  by  14  delegates.  Mr.  Sydow, 
the  German  secretary  of  posts,  presided  at  the  meet- 
ing, and  Mr.  Kroetke,  imperial  minister  of  posts, 
greeted  the  delegates  on  behalf  of  the  German  gov- 
ernment. The  present  congress  does  not  contem- 
plate adopting  any  binding  agreements  between  the 
powers,  l>ut  merely  a  preliminary  discussion,  with  a 
view  to  clearing  up  the  situation  for  future  action. 
It  will  perhaps  be  followed  later  b}^  a  congress 
clothed  with  treaty-making  functions.  Mr.  Sydow, 
at  the  close  of  the  session,  moved  that  the  proceed- 
ings be  kept  secret  at  present,  which  proposal  was 
unanimously  adopted.  Hence  it  was  impossible  to 
get  the  delegates  to  tell  wdiat  had  been  done.  It 
was  assumed  that  the  congress  would  continue  until 
about   August  15th. 
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Large  Electric  Automobile  Trucks. 

As  an  evidence  tliat  the  heavy  electric  automobile 
truck  is  gradually  coming  into  use  for  the  trans- 
portation of  merchandise  on  city  streets,  it  is  of 
some  interest  and  importance  to  note  that  two 
electric  trucks  of  quite  unusual  dimensions  and 
capacity  have  recently  been  put  to  work  doing  the 
heavy  trucking  for  one  of  Chicago's  large  mail- 
order houses.  One  of  these  vehicles,  a  Gibbs  truck, 
built  by  the  Vehicle  Equipment  Company  of  Brook- 
lyn, N.  Y.,  has  been  doing  duty  for  about  six  weeks, 
the  other,  a  Columbia,  made  by  the  Electric  Vehicle 
Company,  Hartford,  Conn.,  has  been  in  use  only  a 
week.    Both  machines  are  owned  and  used  by  Mont- 


The  wheels  are  of  the  artillery  type,  supplied  with 
five-inch  solid  rubber  tires  and  the  tread  is  five 
feet  three  inches.  A  maximum  speed  of  eight  miles 
an  hour  with  full  load  can  be  attained.  The  truck 
platform  is   i6  feet   long  and  seven  feet  wide. 

The  Columbia  truck  is  of  a  somewhat  more  re- 
cent pattern  and  is  one  of  the  first  of  its  kind  to  be 
used.  It  is  equipped  with  a  four-motor  drive, 
double  reduction  gearing,  having  chain  transmission 
lo  each  of  the  four  wheels  (see  Fig.  2).  The  motors 
used  are  the  regular  ftur-pole  series  wound  type  of 
§5  volts  and  20  amperesi  In  addition  to  this  a  fifth 
motor  of  85  volts  and  10  amperes,  under  the  seat, 
is   used   for   steering;   it   operates  a   fifth   wheel    on 


FIG      I.       LARGE    ELECTRIC    AUTOMOBILE    TRUCKS    IN    CHICAGO. 


gomerj-  Ward  &  Co.,  and  are  giving  excellent  sat- 
isfaction. They  are  used  in  hauling  freight  to  and 
from  the  various  freight  houses  throughout  the 
city. 

The  accompanying  illustration  (Fig.  i)  shows  the 
two  vehicles  alongside  the  Madison  Street  side  of 
the  Montgomery  Ward  building,  each  loaded  with 
five  tons  of  merchandise  ready  lo  be  taken  to  the 
depot.  The  one  to  the  right  is  the  Gibbs  truck  and 
the  one  to  the  right  the  Columbia.  In  several  re- 
spects they  are  much  alike,  but  there  are  some  well- 
marked  dififerences  between  the  two.  The  weight 
of  each  machine  without  load  is  about  g.ooo  pounds 
and  they  are  built  to  carry  a  load  of  five  tons  each, 
although  both  vehicles  have  carried  seven  tons  each 
with   ease. 

The  batteries  of  the  two  machines  are  also  very 
much  alike,  being  made  up  of  44  cells  of  the  Exide 
type,  made  by  the  Electric  Storage  Battery  Com- 
pany of  Philadelphia.  They  have  an  ampere-hour 
capacity  of  280,  at  a  discharge  rate  of  70,  and  can 
be  charged  from  any  iio-volt  direct-current  circuit. 
Each  battery  when  assembled  weighs  3,000  pounds 
and  is  suspended  beneath  the  bed  of  the  truck,  car- 
ried on  arms  hung  from  the  main  steel  frame.  The 
batery  on  the  Gibbs  machine  is  accessible  from  the 
sides,  while  that  on  the  Columbia  is  inserted  from 
below  by  a  hydraulic  lift  In  the  latter  case,  when 
the  battery  comes  into  position,  automatic  contact  is 
made  by  broad  brass  blocks,  thus  doing  away  with 
mechanical  contacts  of  the  screw  or  clamp  type  to 
the  motor  leads. 

The  method  of  applying  the  power  on  these  ma- 
chines is  quite  different,  and  as  both  are  used  for 
the  same  purpose  and  are  doing  an  equal  amount 
of  work,  a  description  of  the  motor  attachment, 
steering  apparatus,   etc.,  will  be  of  interest. 

The  Gibbs  machine  is  probably  the  simpler  of  the 
two.  It  is  driven  by  two  three-horsepower  motors 
mounted  on  the  rear  axle.  By  an  arrangement  of 
spur  gearing  the  power  is  transmitted  to  the  rear 
wheels.  The  controller  is  in  the  center  of  the 
driver's  seat  and  is  operated  with  one  hand ;  it  has 
three  speeds  forward  and  two  reverse.  The  steer- 
ing is  done  by  a  mechanical  arrangement  which  is 
operated  by  a  crank  directly  in  front  of  the  driver. 
It  responds  to  the  slightest  turn  and  can  be  easily 
operated  under  full  load  with  one  hand.  No  cut- 
under  is  provided  on  this  machine  for  short  turns. 


roller  bearings  over  the  front  axle.  The  steering 
gear  is  operated  by  a  small  lever  by  which  the 
wheels  can  be  cut  under  and  the  truck  turned 
around   in   a   remarkably    small    space. 

An  advantage  of  the  four-motor  drive  as  em- 
ployed by  this  machine  is  claimed  for  heavy  loads, 
as  the  traction  is  obtained  on  all  four  wheels.  The 
controller  is  arranged  for  four  speeds  forward,  and 
reverse,  with  a  ma.ximum  speed  of  seven  miles  an 
hour.  The  steering  controller  operates  independent 
of  the  power  controller,  and  when  the  forward 
wheels   are  cut   under    in   making  a   short  turn,   the 
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rear  motors  arc  cut  out,  thus  doing  away  with 
counter  strains  which  would  necessarily  occur  if 
all  four  motors  were  working  with  the  truck  in 
such  a  position.  By  means  of  a  single  clutch  the 
steering  motor  can  be  released  from  the  steering 
mechanism,  and  a  powerful  windlass  brought  into 
use,  using  the  steering  motor  for  its  source  of  power. 
The  dimensions  of  the  truck  platform  are  16  by  six 
feet  and  the  stakes  are  seven  feet  high.  The  tread 
is  five  feet  nine  inches. 


Both  these  vehicles  are  fitted  with  electric  lights. 
On  each  side  the  driver's  seat  is  fitted  an  eight- 
candlepower  incandescent  lamp  with  powerful  re- 
flector. 

The  vehicles  attract  considerable  attention  both  on 
account  of  their  huge  appearance  and  because  of 
the  large  loads  hauled.  On  several  occasions  nearly 
a  carload  of  freight   has  been  moved  on  one  load. 


When  a  Brush  Is  Not  a  Brush. 

Under  date  of  March  6th  of  last  year  the  Michi- 
gan Electric  Company  imported  through  Detroit, 
Mich.,  some  dynamo  brushes,  which  were  described 
on  the  accompanying  invoice  as  "anti-friction 
brushes,"  and  which  were  found  to  consist  of  arti- 
cles made  of  metal,  used  for  the  collection  of  the 
current  generated  in  a  dynamo  and  transmitting  the 
current  to  the  lines.  The  brushes  were  assessed  for 
duty  as  manufactures  of  metal,  under  the  pro- 
visions of  paragraph  193,  Act  of  1897,  against  which 
the  importer  entered  protest,  asserting  that  they 
should  have  been  classified  under  "brushes  of  all 
kinds." 

Witnesses  for  the  importer  testified  that  the  arti- 
cles were  known  commercially  as  "dynamo  brushes" 
or  "generator  brushes,"  and  upon  that  fact  the  claim 
was  made  by  the  importers  that  they  should  have 
been  classified  as  specified  above,  which  would  have 
rendered  them  dutiable  at  40  per  cent,  instead  of 
45  per  cent,  ad  valorem.  On  the  part  of  the  gov- 
ernment a  number  of  witnesses  were  examined  who 
were  dealers  in  all  classes  of  brushes,  and  they 
stated  that  the  articles  in  question  could  not  be  in- 
cluded in  that  category.  It  was  therefore  contended 
ihat  the  assessment  of  the  collector  of  the  port  of 
Detroit  was  correct. 

In  going  over  the  matter  the  Board  of  General  Ap- 
praisers called  attention  to  other  decisions — for  in- 
stance, one  in-  which  it  was  contended  that  curry- 
combs should  be  classified  under  the  provision  of 
"combs  of  all  kinds,"  another  covering  umbrellas, 
paper  and  kindergarten  needles,  which  were  said  to 
be  dutiable  as  needles,  etc.,  all  of  which  were  de- 
cided adversely  to  the  importers ;  and  it  was  held 
by  the  Board  of  General  Appraisers  that  while  the 
merchandise  in  question  in  the  present  case  was 
called  dynamo  brushes  for  convenience  in  the  elec- 
trical trade,  yet  they  could  not  be  considered  as  be- 
ing brushes  in  the  sense  that  brushes  are  commonly 
understood,  nor  within  the  understanding  and  mean- 
ing of  dealers  in  brushes.  The  protests  were  over- 
ruled, and  the  original  duty  and  classification  af- 
firmedj 


Illinois  Child-labor  Laws. 

The  child-labor  laws  that  went  into  force  in  Illi- 
nois on  July  I,  1903,  have  an  interest  to  all  em- 
ployers. They  provide  that  no  child  under  14  years 
of  age  shall  be  employed  in  a  factory,  store,  office, 
hotel,  laundry,  bowling  alley,  to  run  a  passenger 
or  freight  elevator,  in  a  theater  or  other  place  of 
amusement  where  intoxicating  liquors  are  sold,  nor 
as  a  messenger  or  driver.  Neither  shall  any  child 
under  14  perform  work  for  wages  during  the  school 
months,  and  at  any  time  for  more  than  eight  hours 
a  day,  which  shall  lie  between  the  hours  of  7  a.  m. 
and  6  p.  m. 

For  minors  over  14  and  under  16  the  hours  of 
labor  shall  not  be  over  eight  in  one  day  and  shall 
come  between  7  a.  m.  and  7  p.  m.,  48  hours  a  week 
being  the  limit.  Where  such  minors  are  employed 
a  list  shall  be  posted  by  the  company,  and  the  minors 
are  prohibited  from  working  at  those  occupations 
above  mentioned  from  which  children  under  14  are 
debarred  unless  they  possess  a  school  and  age  cer- 
lificate.  Such  a  certificate  contains  the  name,  age 
and  general  description  of  the  child,  date  and  place 
of  birth,  address,  school  attended  and  the  parents' 
or   guardians'    signature. 

Children  under  16  are  also  debarred  from  certain 
employments  which  are  known  to  be  injurious  to 
the  health  or  of  particular  danger  to  the  person  em- 
ployed. 


Electric  Tramway  in  Spain. 

Consular  Agent  A.  E.  Carleton  of  Almeria  calls 
attention  to  a  concession  to  be  granted  for  the  build- 
ing of  an  electric  tramway  between  Mondariz  and 
Porvino,  Spain.  A  second  section  is  to  be  con- 
structed later.  This  will  extend  the  line  to  Vigo. 
The  entire  length  is  to  be  23  miles,  almost  equally 
divided  between  the  two  sections.  The  first  is  to 
be  lo.s  miles ;  the  other,  12.5  miles.  The  electric 
power  is  to  be  obtained  and  transmitted  from  two 
waterfalls  on  the  River  Tea,  between  Mondariz  and 
Puenta  Areas,  and  from  a  waterfall  on  the  River 
Mino,  about  15.5  miles  from  the  middle  of  the  line. 
The  available  energy  at  the  first  falls  is  268  horse- 
power, and  at  the  second  1,375  horsepower.  As  the 
road  requires  only  375  horsepower,  the  balance  will 
be  used  by  various  industries  in  the  enterprising  town 
of  Vigo.  The  consular  agent  also  reports  that  an- 
other electric  tramway  is  to  be  built  at  Linares. 
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A  Chicago  daily  newspaper  of  August  6th,  in 
speaking  of  Illinois  Central  improvements,  made 
this  pleasing  announcement:  "This  improvement  of 
the  Randolph  Street  suburban  station  is  to  be  made 
in  connection  with  the  contemplated  improvement 
of  the  suburban  service  of  the  Illinois  Central  by 
the  installation  of  electricity  as  the  motive  power 
on  trains  inside  the  city  limits."  This  would  be 
certainly  gratifying,  if  true.  But,  alas !  inquiry 
made  by  the  Western  Electrician  reveals  the  fact 
that  it  is  not  true,  and  that  the  "contemplated" 
electrical  improvement  is  in  a  very  remote  state  of 
contemplation  indeed.  So  far  as  we  can  ascertain, 
there  is  at  present  no  more  intention  on  the  part  of 
the  company  of  installing  electric  power  for  sub- 
urban-train operation  than  there  was  five  or  even 
ten  years  ago.  It  is  a  great  pity  that  this  is  so,  for 
the  use  of  electric  power,  doing  away  with  the  cin- 
der-belching and  smoke-emitting  locomotives,  would 
be  a  great  improvement  in  a  service  which  is  ad- 
mirable in  every  other  respect.  We  believe  that 
there  is  no  tenable  engineering  objection  to  the  pro- 
posal, while  the  company  would  probably  save  money 
in  cost  of  train  operation.  Perhaps  all  the  company 
is  waiting  for  is  the  pressure  of  public  opinion,  and 
we  may  yet  see  public  meetings  in  the  Hyde  Park 
wards  and  southern  suburbs  called  to  discuss  the 
question,  "Resolved,  That  the  Illinois  Central  sub- 
urban steam  locomotive  ought  to  be  abolished  as  a 
nuisance." 


Such  a  frightful  catastrophe  as  that  in  the  tunnel 
railway  in  Paris  this  week,  by  which  nearly  loo 
human  beings  were  burned  to  death,  will  be  a  power- 
ful weapon  in  the  hands  of  those  who  oppose  tunnel 
railways  as  the  solution  of  the  rapid-transit  problem 
in  large  cities.  The  scene  which  may  be  imagined 
as  having  been  enacted  amid  the  burning  cars  in 
the  smoke-filled  tunnel  while  the  struggling  victims 
vvere  being  incinerated  or  suffocated  is  indeed  ap- 
palling. Unless  human  ingenuity  can  render  a  re- 
currence of  such  calamities  practically  impossible, 
it  were  better  to  go  on  overcrowding  the  surface 
cars  or  extending  the  elevated  lines  rather  than  sub- 
ject passengers  to  the  risk  of  being  burned  alive, 
without   the   slightest   hope   of   escape. 

But  it  is  altogether  likely  that  steps  will  be  taken 
to  minimize  the  danger  of  tunnel  travel  to  the  extent 
that  public  opinion  will  not  insist  upon  its  abandon- 
ment. One  very  obvious  precaution  that  must  be  en- 
forced is  the  use  of  fireproof  cars.  We  observe  with 
satisfaction  that  the  cars  for  the  Pennsylvania  tunnel 
under  New  York  city  are  to  be  constructed  of  steel 
as  nearly  as  possible,  and  that  practically  no  wood 
or  other  combustible  material  will  be  used.  This 
is  as  it  should  be,  and  if  a  subway  is  built  in  Chi- 
cago, this  point  of  fireproof  cars  must  be  rigidly 
observed. 

Again,  the  electrical  construction  should  be  of  the 
very  best,  with  protected  wiring,  ironclad  motors 
and  the  like.  Probably  nobody  knows  the  exact 
origin  of  the  fire  in  the  tunnel  of  the  Metropolitan 
system  in  Paris,  but  we  may  expect  to  hear  the 
statement  that  the  trouble  was  due  to  an  electrical 
short-circuit  repeated  with  the  heated  earnestness  of 
a  positive  conviction.  But,  whatever  the  immediate 
cause  of  the  Paris  horror,  the  electrical  machinery 
and  connections  should  be  so  surrounded  with  safe- 
guards that  no  flash  could  reach  inflammable  ma- 
terial. 

It  is  to  be  remembered  that,  in  the  present  state 
of  the  art  of  railroading,  electricity,  doing  away 
with  the  smoke  and  cinders  of  the  steam  locomotive 
and  the  dangerous  car-stove  for  heating,  affords  by 
far  the  best  way  of  operating  trains  in  tunnels  of 
any  considerable  length.  The  danger  with  electricity 
is  less  than  with  steam,  while  the  great  discomfort 
of  tunnel  travel  behind  steam  locomotives  is  en- 
tirely obviated.  Therefore,  so  far  as  the  tunnel 
proposition  is  concerned,  at  the  present  time,  it  is 
electricity  or  nothing.  Every  precaution  should  be 
taken,  by  enclosing  fuses,  wires,  motors  and  con- 
trollers in  metal  or  porcelain  casings,  to  render  an 
electrical  fire  practically  impossible.  Then,  with 
really  fireproof  cars  in  addition,  the  danger  from 
fire  in  the  train  operation  of  tunnel  railways  would 
seem  to  have  been  almost,  if  not  entirely,  removed. 

To  what  extent,  if  any,  the  electrical  construction 
of  the  Paris  cars  is  to  be  blamed  for  the  disaster  we 
do  not  know.  But  we  believe  that  the  cars  were 
mainly  of  wooden  construction.     The  lesson  of  build- 
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ing  tunnel  cars  of  non-combustible  material  is  there- 
fore brought  home  to  all  municipal  authorities  and 
others  responsible  for  the  type  of  equipment  used  on 
tunnel  and  subway  railways  with  terrible  clearness 
and    force. 


Despite  all  that  is  written  about  safeguards 
against  lightning,  human  ingenuity  avails  little 
in  warding  off  death  and  damage  due  to  the  terrific 
electric  discharge  from  the  skies.  ISTevertheless, 
something  may  be  done,  and  it  is  well  to  keep  one- 
self abreast  of  the  latest  information  on  the  sub- 
ject. A  very  good  paper  on  this  subject  is  that 
by  Mr.  Hands,  presented  elsewhere  in  this  issue.  It 
is  particularly  notable  for  a  clear  and — so  far  as 
our  present  knowledge  extends — accurate  statement 
of  what  lightning  really  is.  "At  the  best,"  says  our 
author,  "lightning  is  too  often  regarded  as  an  elec- 
tric current  overcoming  the  resistance  of  the  air; 
but  this  resistance  has  nothing  in  common  with  that 
which  is  the  subject  of  Ohm's  law,  and  to  consider 
it  merely  as  a  momentary  current  is  apt,  I  think,  to 
give  a  somewhat  misleading  view  of  the  matter.  I 
want  you  to  regard  it  as  a  breakdown  of  the  dielec- 
tric— not  as  something  leaving  the  sky  to  come  to 
earth,  or  as  being  hurled  from  the  clouds  to  strike 
a  building,  but  to  consider  it — as  it  indeed  is — as  a 
fracture  or  cracking  both  of  the  air  and  of  any 
other  resisting  medium  between  the  oppositely 
charged  bodies,  the  clouds  and  the  earth.  As  a 
mechanical  analogue,  one  may  liken  the  air  under 
these  conditions  to  a  thick  slab  of  glass  subjected 
to  an  enormous  pressure  from  above  and  below, 
and  which  will  crack  when  the  pressure  is  greater 
than  the  material  will  bear.  A  building  may  be 
considered  as  a  weaker  object  firmly  embedded  in 
the  glass.  We  may,  in  fact,  regard  ourselves  as 
living  between  the  inner  and  outer  coatings  of  an 
enormous  Leyden  jar  or  other  condenser.  Now, 
-when  the  stress  to  which  the  air  is  subjected  has 
reached  the  breaking  point,  which  is  about  half  a 
gramme  weight  per  square  centimeter,  the  line  of 
the  fracture  becomes  visible  by  the  intense  heat  mak- 
ing the  air  particles  momentarily  incandescent,  and 
this  we  call  'lightning.' "  This  is  about  the  best 
definition  of  this  common  but  not  always  under-' 
stood  phenomenon   that  we  have  seen. 


American  electrical  engineers  accept  it  as  axio- 
matic that  in  electric-railway  operation  the  storage- 
battery  car  can  in  no  wise  compete  with  the  trolley  or 
third-rail  system.  The  experiment  was  exhaustively 
carried  out  on  the  Englewood  road  in  the  suburbs 
of  Chicago,  under  the  most  favorable  conditions,  by 
the  storage-battery  men  themselves,  and  eventually 
the  storage  battery  was  superseded  by  the  trolley.  In 
economy  of  operation  the  advantage  is  with  the  latter. 
But  it  may  fall  out,  nevertheless,  that  the  battery  will 
not  be  relegated  to  the  station  and  sub-station  en- 
tirely in  electric-railway  work,  for  it  is  making  a 
bid  for  installation  in  industrial  locomotives.  In 
tramways  in  shop  yards  and  works,  used  for  eco- 
nomical handling  of  material,  it  is  asserted  that  in 
many  cases  the  energy  and  power  demands  are  well 
within  the  range  of  electric  storage-battery  service. 
Of  course,  the  use  of  the  storage  battery  is  attended 
by  many  conveniences.  There  is  no  wire  or  rail 
contact,  no  bonded  track,  and  power  is  available 
at  night  or  at  other  times  when  the  main  generating 
plant  is  shut  down.  The  question  narrows  down 
to  one  of  economy,  and  Mr.  F.  L.  Sessions  of  Co- 
lumbus,  Ohio,  who  recently  read  a  paper  on  the 
subject  before  the  American  Institute  of  Electrical 
Engineers,  contends  that  "it  is  probable  that  the 
storage-battery  locomotive  equals  any  other."  This 
is  the  crucial  point,  of  course.  Mr.  Sessions  adds : 
"From  results  obtained  through  both  calculation  and 
experience  it  appears  that  the  electric  storage  bat- 
tery, when  properly  designed  for  its  duties,  can  be 
employed  with  greater  advantages  and  economy  than 
any  other  known  form  of  energy  storage  supply  for 
industrial  locomotives.  It  is  probable  that  some- 
what special  elements  will  be  required,  as  it  seems 
impossible  to  secure  the  necessary  life  and  strength 
for  the  plates  without  making  them  especially  heavy. 
This  is  not  ordinarily  a  disadvantage  with  industrial 
locomotives,  as  the  weight  is  necessary  for  traction." 
The  question  is  one  of  some  interest,  and  further 
developments  may  point  the  way  to  a  comparatively 
new  use  of  the  accumulator. 
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Carbon -filament,    Nernst  and    Osmium 
Lamps  Compared.' 

In  spite  of  the  high  price  of  osmium  and  the  result- 
ing high  cost  of  osmium-filament  lamps,  these  lamps 
are  beginning  to  come  into  use.  The  explanation 
for  this  lies  in  the  relatively  high  efficiency  of  the 
lamp,  although  in  its  present  form  it  is  limited  to 
voltages  under  45. 

In  cases  where  the  line  pressure  is  comparatively 
low  and  the  cost  of  current  is  high,  the  osmium  lamp 
finds  its  best  application,  even  though  its  present 
price  is  five  marks  ($1.20).  The  lamps  may  be  con- 
nected to  burn  in  series  for  various  pressures  as 
follows :  Two  lamps  in  series  for  voltages  of  from 
65  to  So,  three  lamps  for  90  to  120  volts,  and  five 
or  six  lamps  for  circuits  of  from  200  to  250  volts. 
Externally  the  appearance  of  the  osmium  lamp  dif- 
fers little  from  the  ordinary  incandescent  lamp.  The 
quality  of  its  light  is  somewhat  whiter  than  that  of 
the  carbon-filament  lamp,  but  less  so  than  the  light 
from  a  Nernst  lamp.  It  must  be  hung  vertically  and 
not  subjected  to  rough  handling.  However,  with 
regard  to  the  latter,  it  does  not  approach  the  sensi- 
tiveness of  the  Nernst-lamp  glower. 

In  Table  I.  is  given  the  data  of  test  made  on  in- 
dividual osmium  lamps,  and  Table  II.  shows  a  com- 
parison of  the  osmium  lamp  (average  values  of 
numerous  tests)  with  the  carbon-filament  and  the 
Nernst  lamps. 

Nine  osmium  lamps,  rated  at  25  Hefner  units 
(about  22  candlepower)  at  37  volts  were  connected 
three  in  series,  on  a  no-volt  circuit  for  test.  In  the 
table  these  lamps  are  designated  by  the  group  num- 
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ber  I.,  II.  or  III.  and  by  the  letters  a,  b,  or  c.  The 
data  given  is  for  the  first  300  hours  of  burning, 
though  after  this  period  the  lamps  were  still  in  ex- 
cellent operating  condition.  A  useful  life  of  at  least 
500  hours  is  claimed  for  the  lamps.  During  the 
test  the  lamps  were  swtiched  off  for  about  one-half 
to  one  hour  every  10  hours,  to  approximate  as  nearly 
as  possible  actual  operating  conditions.  It  was 
found  that  the  lamps  did  not  become  abnormally 
hot.  During  the  photometric  tests  the  voltage  was 
kept  constant  at  no,  but  during  the  life  test  this 
varied  from  109  to  iii.S  vohs. 

Table  I. 
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also  the  specific  watt  consumption  for  each  Hefner 
unit    (and    for   each   English    candlepower). 

The  data  given  in  Table  I.  shows  the  efficiency 
of  the  osmium  lamp  to  average  1.65  watts  to  one 
Hefner  unit  (:.86  watts  per  candlepower),  which 
shows  its  ability  to  compete  on  the  basis  of  light 
economv  with  both  the  carbon  incandescent  lamp 
and  the  Nernst  lamp.  Taking  into  consideration  the 
extreme  sensitiveness  of  the  Nernst  lamp  to  mechan- 
ical vibration  and  to  voltage  fluctuations,  conditions 
which  are  unavoidable  in  practice,  the  osmium  lamp 


The  accompanying  curves  (Figs,  i,  2  and  3)  show 
the   summarized    light   intensities   and    current,   and 

I.  Translated  and  adapted  from  the  Kleklrotechnischer  An/ei^cr 
of  Berlin. 
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FIG.    2.       TEST    OF    OSMIUM    LAMPS. 

will  be  found  superior  to  the  Nernst.  Because  of 
the  time  necessary  for  the  Nernst  glower  to  reach 
incandescence,  its  use  is  somewhat  restricted  and 
the  popularity  of  the  lamp  has  fallen  far  short  of 
what  was  originally  anticipated. 

Table  I.  shows  that  after  burning  300  hours  the 
efficiency  of  the  osmium  lamp  is  better  than  that  of 
the  carbon-filament  lamp,  though  it  falls  somewhat 
below   that   of   the   Nernst  lamp.     It   should   be   re- 
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membered,  however,  that  the  higher  first  cost  of  the 
Nernst  lamp  and  the  comparatively  short  life,  due 
to  its  extremely  sensitive  characteristics,  has  been 
neglected  in  this  comparison.  Again,  the  efficiency 
of  the  smaller  Nernst  lamps  is  much  less  than  that 
of  the   lamps   referred   to  aoove. 

It  is  to  be  hoped  that  osmium  lamps  will  soon  be 
made  for  higher  voltages  and  also  that  sufficient 
osmium  will  be  produced  to  enable  these  lamps  to 
be  manufactured  in  large  quantities.  When  this  oc- 
curs the  result  will  probably  be  a  substitution  of 
osmium  in  place  of  carbon-filament  lamps. 

Table  II. 
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III 

do; 

B    .. 
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Average 
Total  Cost 
Per   C.    P. 

Hour. 

Remarks 

Carbon-filament.  25 

H.   U.  =  22C.  P..IIO 

70 
175 
34 

3.62 
2.32 
1.87 

*.o83 
.50 

1-25 

$.00057 
■00036 

■000+9 

Cost  of  current, 
S-I55  per  kw.-h«. 

Nernst    Lamp,    220 
volt, 130H.U.  =  115 

Osmium-filament, 

25    H.   U.  =  22C.P.. 

As  the  life  of  this 
lamp  has  not  yet 
been  sufficiently- 
tested,  its  full  cost 
is  used  here  to  its 
disadvantaee. 

Central-Station  Statistics. 

Under  date  of  August  3d  W.  M'.  Steuart,  chief 
statistician  for  the  division  of  manufactures  of  the 
United  States  Census  Office,  made  the  following 
preliminary  report  on  the  electric-light  and  power 
plants  of  the  United  States  for  the  year  ended 
June  30,  ■  1902.  This  report  includes  central  sta- 
tions only.  It  does  not  include  isolated  plants, 
plants  operated  by  electric-railway  companies,  or 
plants  that  were  idle  or  in  course  of  construction. 
T.  C.  Martin  was  the  special  agent  associated  with 
the  work. 

Central  Electric-light  and  Power  Plants. 


■^This  fiRure  represents  a  percentaue  of  the  first  cost  based  on 
the  depreciation  of  the  lamp. 


Greater  Liberality  in  Code   Telegraphy. 

The  International  Telegraph  Conference,  which 
completed  its  sittings  in  London  last  month,  has,  it 
is  officially  stated,  completely  revised  the  rules  re- 
lating to  the  use  of  code  and  cipher  messages  in 
international  telegraphy.  It  has  rescinded  the  deci- 
.sion  of  the  previous  conference  that  code  telegraphy 
should,  after  a  certain  date,  be  limited  to  the  words 
contained  in  the  official  vocabulary  issued  by  the 
International  Telegraph  Bureau.  The  area  of  se- 
lection is  to  be  largely  extended,  although  all  words 
conforming  with  the  present  rules  remain  available 
for  use  in  code  telegrams.  A  combination  of  let- 
ters not  exceeding  10  will  pass  as  a  code  word, 
provided  that  it  is  in  any  of  the  languages  to  which 
code  words  have  hitherto  been  limited.  Otherwise, 
combinations  of  five  letters  to  the  wbrd  will 
count,  the  letter  cipher  now  being  admissible.  Other 
alterations  have  taken  place,  but  have  not  yet  been 
announced,  but  ail  will  take  effect  on  July  i,  1904. 
A  large  number  of  reductions  of  rates  has  also  been 
arranged. 


Number  of  establishments. .. 

Cost  of  plants 
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Direct-current    constant 
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current: 
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Arc  lamps. 
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The  final  report  will  contain  an  analysis  of  the 
above  totals  and  present  detailed  statistics  by  states 
and  for  other  phases  of  the  industry.  The  statistics 
for  this  industry  at  the  census  of  i8go  were  con- 
fined to  the  state  of  New  York,  the  city  of  St. 
Louis,  and  the  District  of  Columbia;  therefore,  no 
comparison  can  be  made  with  the  totals  for  the 
United  States. 


BOOK  TABLE. 


Secondary  Batteries.  By  "An  Engineer."  Lon- 
don: H.  Alabaster,  Gatehouse  &  Co.  1903.  Pp. 
(5%  by  eight  inches),  77,  with  nine  illustrations. 
Price  (in  England),  four  shillings. 
Growing  applications  of  storage  batteries  in  small 
installations,  such  as  private  houses  and  the  like, 
where  the  attendant  is  liable  to  know  almost  nothing 
of  their  operation  and  maintenance,  has  led  the 
writer  to  gather  together  such  information  concern- 
ing secondary  batteries  as  will  be  of  use  to  one 
not  very  familiar  with  the  work.  A  discussion  of 
the  principle  of  the  secondary  cell  is  first  given  in 
clear  language,  together  with  the  methods  and  ma- 
chinery used  in  charging.  Great  stress  is  laid  upon 
the  location  of  storage  batteries,  which  should  be  in 
a  light  and  convenient  place  for  the  attendant  in- 
stead of,  as  is  so  often  the  case,  narrow,  cramped 
quarters,  not  allowing  of  careful  inspection.  The 
subject  of  good  records  is  also  emphasized.  A  few 
pages  of  tables  are  given,  including  specific  resist- 
ance of  sulphuric-acid  solutions,  specific  gravity  of 
solutions  corresponding  to  degrees  on  different  styles 
of  hydrometer,  specific  gravity  of  solutions  corre- 
sponding to  percentages  of  sulphuric  acid,  and  a 
standard  wire  table.  Altogether,  the  book  is  one 
commending  itself  for  the  use  of  the  practical  bat- 
tery attendant.  Moreover,  it  is  written  in  a  style 
which  is  interesting  as  well  as  instructive. 


Rails  are  being  laid  for  the  new  electric  railway 
at    Guadalajara,   Mexico. 
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Tactful  Relations  with  Customers.' 

By  John  W.  Ferguson. 

The  question  of  the  tactful  treatment  of  customers, 
while  a  subject  which  has  probably  occupied  the 
attention  of  individual  members  of  this  association, 
is  one  that  I  believe  has  never  been  raised  to  the 
dignity  of  a  discussion  or  of  a  paper  read  at  the 
convention.  The  discussions  held  at  the  annual 
conventions  have  heretofore  been  mainly  on  matters 
pertaining  to  the  purely  operating  departments  of 
the  business.  Without  in  any  way  deprecating  or 
wishing  to  take  one  jot  or  tittle  of  importance  from 
those  departments  and  the  technical  questions  par- 
ticularly interesting  them,  I  maintain  that  the  time 
has  come  when  the  daily  relations  of  those  depart- 
ments with  the  public  must  be  considered,  and  the 
duties  and  responsibilities  of  the  purely  business 
departments  (so  called)  should  be  taken  into  consid- 
eration. 

As  I  am  fully  convinced  that  the  subject  is  one 
in  the  discussion  of  which  it  would  hardly  be  pos- 
sible to  spend  too  much  time — as  it  is  a  subject  that 
strikes  directly  at  the  life  blood,  i.  e.,  the  income 
of  the  central-station  company — and  as  it  is  a  subject 
that  intrinsically  affects  the  standing  in  the  com- 
munity of  the  corporation,  be  it  a  railroad,  a  li.ghting 
and  power  plant,  or  any  other  form  of  public  serv- 
ice, it  is  my  opinion  that  a  full  and  ample  discus- 
sion   of  the   subject   must    sooner   or  later    result. 

To  central-station  managers,  it  is  a  question  of  the 
utmost  importance.  On  them  devolves  the  duty  not 
only  of  defending  and  advancing  the  interests  of 
those  who  are  financially  interested  in  the  corpora- 
tion, but,  and  almost  more  important,  is  the  duty 
assigned  them  as  representatives  of  the  franchise 
rights  granted  by  the  body  politic,  to  which  body 
they  will   be  held  for  a  strict  accounting. 

A  question  to-day  seriously  occupying  the  atten- 
tion of  the  public — and  one  that,  if  not  provided 
against  by  the  just  and  tactful  treatment  of  cus- 
tomers, will  surely  in  the  near  future  play  an  im- 
portant part  in  our  political  life — is  that  of  municipal 
ownership  of  public  utilities.  It  is  not  my  intention 
to  discuss  the  pros  and  cons  of  this  issue,  but,  as 
you,  gentlemen,  or  most  of  you,  represent  such 
public-utility  corporations,  it  is  fair  to  assume  that 
you  are  opposed  to  any  legislation  looking  to  a 
change  in  existing  conditions.  Then  you  should 
show  by  your  methods  in  operating  your  com- 
panies that  you  recognize  the  limitations,  as  well 
as  the  privileges,  vested  in  your  franchise  rights. 
You  should  show  by  your  acts  your  realization  of 
the  fact  that  those  rights  have  been  granted  by  the 
people,  and  that  they  have  at  all  times  the  right  to 
demand  from  you  an  account  of  your  stewardship  ; 
that  your  duties  well  and  courteously  performed  will 
disarm  criticism,  while  such  duties  neglected  or  dis- 
courteously performed  will  result  in  a  just  upheaval 
that  will  bring  disgrace  to  you  and  disaster  to  the 
financial   interests  you   are  chosen  to  defend. 

The  responsible  head  of  any  company  should 
therefore  see  to  it  that  there  are  placed  at  the  heads 
of  the  various  departments  under  him  men  who  will 
realize  the  necessity  of  tactful  treatment  of  those 
with  whom  they  come  in  contact.  The  methods  of 
the  various  employes  will  in  most  cases  be  found 
to  be  in  line  with  the  methods  of  the  head  of  the 
department,  and  for  this  reason,  suaviter  in  modo, 
fortiter  in  re,  mildness  in  method,  force  in  execution, 
should  be  the  governing  principle  for  all  heads  of 
departments  in  the  central-station  company.  Never 
losing  sight  of  his  duty  to  the  company,  though 
at  times  the  fulfilling  of  that  duty  may  cause  tem- 
porary displeasure  to  the  customer,  it  is  always  pos- 
sible so  to  perform  the  duty  that  the  minimum 
amount  of  dissatisfaction  shall  result,  and  this  should 
be  the  object  of  the  head  of  each  and  every  de- 
partment in  every  company.  Of  course,  we  all 
know  that  it  is  impossible  for  the  head  of  the  de- 
partment to  look  after  every  detail.  He  is  not  a 
success  unless  he  is  a  detail  man,  but  that  should 
mean  his  having  his  department  so  systematized  as 
to  produce  the  detail  when  he  may  need  it.  He 
should,  therefore,  surround  himself  with  such  as- 
sistants, and  so  impress  upon  them  their  duties  to 
the  company  and  the  public,  both  by  precept  and 
example,  that  the  tactful  relations  with  the  customer 
may  be  maintained  without  jeopardizing  the  best 
interests  of  the   company. 

From  the  office  boy  and  the  elevator  conductor, 
through  all  the  ramifications  in  the  organization  of 
a  great  company,  up  to  the  president,  upon  each  and 
everyone  depend  the  reputation  of  the  company  and 
its  popularity,  or  lack  of  it,  with  the  public.  The 
office  boy  of  to-day  may  be  the  president  of  to- 
morrow ;  the  bookkeeper  or  bill  clerk  may  later  be 
the  comptroller;  but  this  can  only  be  if  he  so  ful- 
fills his  duty  as  to  impress  favorably  the  outside 
public,  to  accomplish  which,  he  must  continually 
strive  to  maintain  the  friendly  relations  of  the  com- 
pany with  the  customer. 

The  Perfunctory  Performance  of  Duties  Devolving 
Ul>on  Us  Never  Produces  Preferment. — Every  em- 
ploye should  be  ambitious  to  improve  his  position 
in  his  company.  To  secure  this  advancement,  he 
should  not  be  content  simply  to  do  his  duty,  but 
should  strive  to  do  it  better  than  anyone  else  could 
perform  the  same  duly.  It  may  at  first  seem  that 
T  am  now  away  from  my  subject.  Not  so.  Much 
good  or  much   harm  may  be   done  the  company  in 
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the   minds   of   the   public   by   those   with   whom   the 

public  may  never  come  in  personal  contact.  The 
introduction  of  the  telephone  in  business  life  has 
been  at  once  a  great  blessing  and  a  great  curse.  To 
the  acquisition  of  the  telephone  is  attributable  much 
of  the  development  of  business  possibilities.  This 
we  all  know.  But,  unfortunately,  we  also  know 
that  to  the  misuse  or  careless  use  of  the  telephone 
is  due  much  of  the  ill-feeling  exhibited  by  the  public 
toward  public-service  corporations.  Too  much  care 
cannot  be  exercised  by  the  department  manager  in 
impressing  on  the  minds  of  those  under  him  the 
necessity  of  courteous  telephone  treatment.  It  is 
one  of  the  peculiar  weaknesses  of  human  nature  that 
we  are  all  more  or  less  prone  to  adopt,  at  times,  an 
acrimonious  or  pereinptory  tone  on  the  telephone 
which  we  would  not  dream  of  employing  if  dealing 
with  the  customer  in  persona  propria,  and  this  is 
particularly  true  of  the-  junior  clerk  or  office  boy, 
who  conceives  an  exaggerated  idea  of  his  own  im- 
portance. To  school  those  whose  duties  bring  them 
into  frequent  daily  contact  with  the  public  over  the 
telephone,  to  be  patient,  polite  and  exact,  is  a  task 
of  no  small  magnitude ;  but  it  is  one  that  cannot  fail 
to  commend  itself  to  the  men  in  authority  who  care- 
fully study  the  situation.  I  do  not  think  I  am  over- 
stating the  case  when  I  aifirm  that  a  company's  repu- 
tation with  the  general  public  depends,  in  the  last 
analysis,  upon  the  spirit  exhibited  by  the  company's 
rank  and  file  as  much  as  upon  the  influence  exerted 
by  its  general  officers.  I  am  pleased  to  believe,  from 
my  observations,  that  the  time  when  the  em- 
ploye of  a  corporation  looks  upon  the  public  as 
his  natural  enemy  and  treats  him  accordingly,  espe- 
cially in  telephone  communication,  is  rapidly  passing 
away.  But  in  this  line  much  yet  remains  to  be 
achieved. 

Thus  far  I  have  dealt  altogether  with  the  duties 
devolving  upon  the  office  employes  in  maintaining 
friendly  rekT.ions  with  the  customers.  This  is,  of 
course,  very  important.  But  much  more  important 
is  the  relation  to  the  customer  of  the  contract  agent, 
the  inspector,  the  collector,  the  meter  reader  and 
the  repair  man.  They  are  the  ones  who  come  in 
daily  and  close  contact  with  the  customer,  and  on 
them  devolves  most  closely  the  duty  of  maintaining 
the  friendly  relations  with  customers.  The  repair 
man  may  maintain  the  friendly  relations  more  inti- 
mately by  carefully  attending  to  his  duty,  be  it  the 
connecting  up  or  cutting  off  of  a  customer.  I  have 
known  men  whose  primary  duty  it  was  to  cut  off 
customers  for  non-payment  of  bills,  who  have  so 
performed  their  duties  that  not  only  was  the  cus- 
tomer not  cut  off  (because  he  paid  his  bill),  but 
was  made  a  valuable  customer  for  the  company. 
Ihe  meter  reader  can  make  himself  valuable  by  his 
suaviter  in  modo,  while  answering  questions  asked 
by  the  customer.  To  say,  "If  you  want  to  know 
how  much  your  bill  is,  go  to  the  office,"  is  one  ex- 
treme of  folly.  To  say,  "Your  bill  for  this  month 
is  so  much"  (not  regarding  the  previous  reading), 
is  the  other  extreme.  Between  the  crow's  mono- 
syllable of  the  first,  and  the  parrot's  chatter  of  the 
second,  the  Scylla  and  Charybdis,  lies  the  road  to  the 
"presidency."  I  have  known  collectors  who  so  ap- 
proached customers,  in  demanding  payment  of  a  bill 
that  they  have  not  only  collected  the  bill,  but  left 
a  satisfied  customer  after  they  departed. 

The  inspector  is  considered  by  the  customer  as 
one  link  in  the  chain  of  his  friendship  with  the 
company,  and  much  depends  upon  the  tactful  manner 
in  which  he  may  tell  the  customer  he  can  or  can  not 
be  connected  to  the  station,  and  the  reason  therefor. 
For  instance,  to  speak  to  the  customer  in  terms  that 
he  will  understand,  is  a  delicate  courtesy,  and  one 
bound  to  be  appreciated.  Harm  may  sometimes  be 
done  by  thoughtlessly  expressing  oneself  in  technical 
terms.  To  say,  "You  have  no  city,"  may  be  English 
to  the  inspector,  but  Greek  to  the  customer.  It 
would  not  consume  much  more  time  to  say,  "It  is 
necessary  for  you  to  procure  the  approval  of  the 
city  inspection  department  and  oay  its  fee,  and  this 
may  be  done,  etc."  But  still  the  amicable  relation 
might  thereby  be  better  maintained.  To  say,  "This 
wiring  will  not  pass  city  inspection,"  may  be  true. 
It  would  be  more  satisfactory  to  the  customer  if  he 
were  told,  not  in  technical  terms,  but  in  good,  every- 
day expression — and  such  is  possible — wherein  exist 
the  defects  that  prevent  that  customer  from  furnish- 
ing his  share  of  the  income  due  to  the  company. 

And  now  I  come  to  him  who  can  best  show  the 
advantage  of  tactful  relations — the  agent.  The  time 
has  passed  when  the  contract  agent  can  be  consid- 
ered as  a  result  of  the  central  station — a  something 
necessitated  by  the  inherent  extension  of  the  busi- 
ness. He  is  now  a  prominent  and  necessary  factor 
in  the  growth  of  that  business.  He  leads  ;  let  others 
follow.  But,  because  he  leads,  because  he  is  on  the 
firing  line  of  the  progress  of  his  company,  greater 
duties  and  obligations  devolve  upon  him.  To  him, 
almost  more  than  to  any  other  man  in  the  company, 
appears  .to  belong  the  right  to  cherish  ambition  for 
advancement.  Honorable  ambition  is  the  right,  the 
duty,  of  every  man.  Honorable  ambition  means  the 
seeking  to  uplift  oneself  only  by  upliftin.g  that  body 
or  people  through  which  one  seeks  to  be  uplifted. 
Therefore,  while  the  agent  has  a  greater  opportunity, 
from  his  daily  association  with  the  business  world, 
to  find  means  to  gratify  his  ambition,  there  rests 
ujion  him,  for  that  very  reason,  a  greater  responsi- 
bility— that  he  shall  so  conduct  himself  and  so  per- 
form his  duties  that  he  will  advance  the  interests  of 
the  company  he  represents. 


I  cannot  proceed  further  on  this  subject  without 
i-eferring  to  one  custom  that  has  been  too  common, 
and  must  have  brought  into  disrepute  the  companies 
where  it  has  been  practiced.  I  mean  using  the  con- 
tract department  of  the  company  as  a  catch-all  for 
applicants  for  positions  who  are  backed  up  by  per- 
sonal friendship  of  the  officers  or  by  political  influ- 
ence, and  by  nothing  else.  I  do  not  mean  that  men 
so  vouched  for  are  ipso  facto,  incompetent,  but  un- 
fortunately, they  too  often  seek  support  of  this  kind 
because  they  have  not  the  force  or  ambition  to  ad- 
vance their  own  fortunes.  If  such  men  must  be 
taken  care  of,  let  them  at  least  be  placed  where  they 
will  do  the  least  harm. 

Gentlemen,  take  home  to  yourselves  the  question 
of  the  careful  choosing  of  solicitors.  When  the  coal 
agent  or  the  man  from  the  oil  company  calls  on  you, 
you  will  instinctively  judge  the  company  by  its  repre- 
sentative and  govern  yourselves  accordingly.  Choose, 
then,  solicitors  who  do.  in  the  true  sense  of  the 
word,  represent  you.  Finesse  and  diplomacy  are 
qualities  that  every  solicitor  should  cultivate,  but 
never  at  the  expense  of  good  faith.  In  the  long  run, 
it  is  sincerity  that  wins  the  business  and  holds  it. 
A  customer  ignored  is  a  customer  antagonized.  A 
mountain  of  contracted  business  may  be  piled  up  by 
solicitors  who  fail  to  realize  the  vital  relations  of 
promise  to  performance.  The  successful  consumma- 
tion of  a  contract  is  only  attained  when  the  cus- 
tomer is  made  to  feel  that  his  best  interests  and  those 
of  the  company  are  identical. 

Each  agent,  in  his  district,  is  the  company,  and  he 
should  so  deport  himself  in  his  relations  with  the 
public  that  he  may  demonstrate  the  good  effects  of 
"tactful  relations  with  customers."  Let  him  not  be 
arbitrary  in  his  statements,  so  as  to  antagonize  the 
customer,  "but  use  all  gently."  "Be  not  too  tame, 
neither."  "Be  just,  and  fear  not."  With  these  trite 
but  true  quotations  as  his  mottoes,  he  will  maintain 
the  tactful  relations  and  may  justly  find  himself 
imbued  with  the  inspiration  of  honorable  ambition, 
nor  will  he  be  disappointed. 

Unfortunately,  some  agents  show  a  tendency  to 
depend  almost  altogether  either  on  their  individual 
personality  in  its  securing  for  them  an  introduction 
to  a  customer,  or  upon  their  ability  as  social  en- 
tertainers in  inducing  that  prospective  customer  to 
make  a  contract.  This  is  a  very  great  error.  These 
may  be,  and  sometimes  are,  necessary  incidentals 
and  serve  to  assist  the  agent  in  the  attaining  of  his 
object.  The  valuable  agent,  however,  is  not  the  one 
who  depends  only  on  his  suaviter  in  modo,  who 
"cons"  the  public  by  his  smooth  address.  He  sel- 
dom lasts,  and  generally  leaves  the  company  a  herit- 
age of  trouble  from  which  it  finds  it  difficult  and 
expensive  to  extricate  itself.  The  wise  man'  will 
rather  assure  himself  first  of  his  position  as  repre- 
sented in  the  ultimate  advantage  to  be  derived  by 
the  company.  He  will  satisfy  himself  that  the 
financial  terms  of  the  contract  are  fair  and  profitable ; 
that  the  clauses  in  the  contract  are  carefully  and 
legally  drawn.  The  agent  is  often  too  anxious  to 
.sign  his  name  to  a  contract  for  three  or  four  thou- 
sand lights  to  study  well  whether  the  contract  is 
worth  the  paper  on  which  it  is  written.  But,  with 
the  financial  terms  of  the  contract  fair  and  profitable, 
with  the  clauses  carefully  and  legally  drawn,  the 
agent  may  cheerfully  approach  that  customer.  He 
may  then  supplement  the  suaviter  in  modo  with  the 
fortiter  in  re,  and  nine  times  out  of  10  he  will  land 
a  customer,  and  one  who,  with  tactful  handling 
thereafter,  will  be  a  satisfied  income-producer  and 
a  good  advertiser. 

Finally,  let  us  remember,  gentlemen,  that  the  pri- 
mary object  of  our  business,  as  of  any  other  busi- 
ness, is  financial  advancement.  What  the  citizen 
needs  in  our  line  we  must  give  him;  what  he  thinks 
he  needs,  we  must  find  for  him  ;  what  he  is  unaware 
of  in  his  needs,  we  must  show  him;  and  all  for  the 
commercial  betterment  of  our  city  and  the  financial 
advancement  of  our  company. 

Discussion. 

Leon  H.  Sherck.  New  Orleans  :  I  recall  an  inci- 
dent in  our  city,  where  one  of  the  smaller  companies 
was  threatened  with  a  loss  of  one  of  its  largest  cus- 
tomers, and  also  perhaps  a  lawsuit,  simply  on  the 
remark  of  one  of  the  telephone  boys.  It  seems  that 
the  young  ladies  in  this  southern  city  had  the  habit 
of  fixing  up  cozy  nooks  and  calling  them  "dens." 
Electricity  was  frequently  used  in  these  dens.  The 
proprietor  of  a  large  restaurant  telephoned  that  he 
wanted  an  agent  to  call  at  his  house.  He  afterwards 
called  up  the  office  and  in  some  manner  the  telephone 
boy  gave  him  a  reply  that  the  company  could  do 
nothing  for  his  "den."  It  happened  that  this  gen- 
tleman lived  in  a  rather  questionable  part  of  the 
town,  although  he  was  a  gentleman  of  high  stand- 
ing, and  he  could  not  understand  why  his  house 
should  be  called  a  "den."  He  wrote  a  letter  to  the 
company  in  which  he  said  he  would  institute  a  suit 
for  damages,  withdraw  the  patronage  of  the  light- 
ing business  in  his  restaurant  and  set  up  his  own 
plant,  simply  because  the  telephone  boy  called  his 
place  a  den.  There  was  no  wrong  intention  on  the 
part  of  the  boy  in  calling  the  house  a  den,  but  he 
did  it,  and  it  was  only  by  the  representations  of  the 
president  of  the  company  and  a  personal  call  of 
several  agents  of  the  company  that  the  m.atter  was 
straightened  out.  I  siinply  bring  this  to  your  no- 
tice to  show  how  these  little  things  seldom  come 
to  the  attention  of  the  manager  of  a  central  station 
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unless  a  letter  is  written  to  the  company  stating  the 
customer's  grievances. 

I  believe  that  central-station  managers  should  try 
to  put  a  man  with  some  technical  knowledge  at  the 
head  of  the  soliciting  department.  Do  not  put  a 
man  in  this  position  because  he  is  prominent  in 
social  circles,  or  because  he  is  a  sort  of  hale-fcllow- 
well-met.  Put  a  man  in  who  can  discuss  with  the 
proprietor  of  a  large  store  or  hotel  the  difference  of 
running  his  own  system  or  taking  current  from  the 
company,  and  who  is  able  to  show  that  the  central 
station  is  able  to  supply  current  cheaper  than  it  can 
be  supplied  by  the  independent  plant,  if  such  is  the 
fact.  He  should,  of  course,  always  tell  the  truth. 
He  should  know  what  part  of  the  underground  sys- 
tem is  loaded,  and  should  be  able  to  say  whether 
extensions  would  be  profitable  in  either  overhead 
or  underground  districts.  He  should  have  that 
broad  knowledge  without  consultation  with  the  en- 
gineer. When  it  comes  to  special  underground  or 
aerial  circuits  he  should  consult  the  engineer ;  but 
he  should  be  able  to  put  before  the  management  just 
what  an  additional  supply  of  current  w'ill  cost  in 
an  expected  new  connection,  how  much  business  will 
result,  in  a  broad  sense,  and  such  matters  even  with- 
out consulting  with  the  special  engineers. 

J.  F.  Gilchrist,  Chicago:  I  cannot  indorse  too 
highly  the  points  which  jM'r.  Ferguson  has  brought 
out  in  the  paper  he  has  just  read.  I  think  it  has 
occurred  to  all  of  us  in  our  contact  with  men  of 
great  diplomacy  and  great  attainment  and  acknowl- 
edged ability,  how  much  they  are  affected  sometimes 
bydetails:  how  much  they  will  worry  over  details. 
They  have  a  business  negotiation,  we  will  say,  and 
some  little  thing  which  to  another  man,  or  to  a  man 
less  astute,  seems  to  be  of  trifling  importance  they 
will  consider  of  material  moment.  They  appreciate 
how  much  the  matter  of  like  and  dislike  and  the 
personal  peculiarities  of  the  man  with  whom  they 
are  doing  business  affect  the  trade  they  are  going 
to  make  or  the  success  they  may  hope  to  attain. 

.\rthur  ^^"illiams..  New  York;  I  would  add  a  word 
of  appreciation  to  the  paper  by  Mr.  Ferguson  of  the 
Chicago  company.  It  has  been  gratifying,  indeed, 
to  see  that  in  associations  of  electrical  men  all  over 
the  country  they  are  giving  more  attention  to  this 
question  of  ''commercial  engineering."  Efficiency  in 
selling  depends  on  many  things,  among  them  tact  and 
a  full  knowledge  of  the  business.  I  think  a  commer- 
cial engineer  should  know  as  much,  in  general,  of 
the  undertaking  he  represents  as  is  known  by  other 
engineers  connected  with  the  undertaking. 

C.  S.  Rogers,  Youngstown,  Ohio :  Nine-tenths  of 
all  the  complaints  of  customers  come  to  the  auditing 
department,  through  the  medium  of  its  collectors, 
cashier,  or  some  one  of  its  employes.  It  is  our  cus- 
tom to  treat  such  complaints  courteously,  and  we  re- 
fer them  to  the  superintendents  of  the  different  de- 
partments for  investigation.  The  point  I  wish  to  call 
your  attention  to,  which  I  think  will  be  of  value, 
is  to  emphasize  the  necessity  of  promptly  investigat- 
ing such  claims  and  reporting  back  to  the  auditing 
department  so  that  the  collection  of  the  account  can 
be  proceeded  with.  It  is  too  often  the  case  that  the 
superintendents,  not  being  responsible  for  the  col- 
lection of  the  account,  do  not  give  prompt  attention 
to  the  investigation  and  adjustment  of  these  claims, 
and  that  is  a  point  which  should  be  considered  by 
those  present  who  are  station  managers  and  general 
superintendents. 

W.  M.  Anthony,  Chicago :  In  regard  to  the  same 
subject.  I  think  that  when  the  customer  makes  his 
complaint,  the  moment  the  letter  is  received,  that 
letter  should  be  answered  then  and  there,  giving 
the  customer  the  information  that  the  matter  will 
be  investigated  and  the  result  of  the  investigation 
will  be  promptly  forthcoming.  You  then  put  the 
customer  in  a  proper  mood  to  receive,  perhaps,  some 
unpleasant  information  later  on;  but  he  immediately 
is  apprised  of  the  fact  that  his  complaint  is  receiv- 
ing attention,  and  you  gain  nine-tenths  of  the  situa- 
tion in  the  prompt  acknowledgment  of  his  letter  in 
a  courteous  way. 

C.  L.  Wakefield,  Dallas,  Texas :  I  think  the  con- 
tract department  often  makes  the  mistake  of  having 
too  many  words  in  the  contract.  The  customer,  as  a 
rule,  believes  that  he  must  sign  the  contract  or  he 
does  not  get  the  current,  and  in  many  cases  that  is 
true.  So  long  as  he  does  not  read  it,  and  so  long 
as  the  contract  agent  does  not  read  it  to  him  when 
it  is  signed,  the  fact  that  you  show  him  the  contract 
when  a  complaint  arises  does  not  make  him  feel 
any  better.  I  think  the  trouble  could  be  avoided  by 
making  the  contract  as  simple  as  possible,  so  long 
as  the  price  and  term  of  the  contract  is  stated.  The 
less  you  say  the  less  you  will  have  to  take  back. 

E.  F.  Phillips,  Detroit:  I  have  found  in  my  rela- 
tions with  the  public  that  the  old-fashioned  motto 
"Honesty  is  the  best  polic}'"  holds  good!  It  is  our 
practice  to  tell  the  customer  the  truth  at  all  times 
regardless  of  the  fact  whether  we  lose  the  customer 
or  retain  him.  I  have  in  mind  one  instance  of  one 
of  the  most  prominent  citizens  of  Detroit  (at  the  time 
we  had  excessive  competition)  who  spent  the  sum- 
mer at  his  summer  residence  and  returned  to  town 
in  October.  He  received  a  bill  the  first  of  November 
which  he  considered  excessive.  He  reported  the  fact 
to  the  management,  a  thorough  investigation  was 
made,  and  his  meter  was  found  to  be  two  degrees 
slow.  This  customer  was  valuable,  one  whom,  by 
our  making  some  slight  misrepresentation,  could 
have  been  retained.  He  was  accessible  to  the  lines 
of  the  opposition  company.     What  was  the  method 


of  procedure?  He  was  told  his  meter  was  two  per 
cent,  slow,  but  the  company  valued  his  business  to 
such  an  extent  that  it  was  willing  to  receipt  the 
bill,  but  under  no  condition  whatever  could  it  ac- 
knowledge that  the  meter  was  fast  when  it  was  really 
slow.  In  handling  the  contract  department,  which  is 
under  my  special  direction,  I  have  found  it  is  good 
business  policy  in  all  cases,  never  to  tell  a  customer 
anything  but  what  you  can  back  up ;  never  tell  a 
customer  anything  but  what  is  a  fact. 

C.  W.  Brine,  Atlanta,  Ga. :  I  would  like  to  hear 
from  some  other  members  as  to  what  they  do  with 
reference   to    changing   meters. 

C.  M.  Lewis,  Bellevue.  Ohio :  In  answer  to  that 
question  I  have  found  that  the  following  method 
will  oftentimes  entirely  settle  the  difficulty.  Know- 
ing our  lines,  and  knowing  the  wattage  of  our 
lamps,  we  ask  a  customer  to  place  a  new  i(3-candle- 
power  lamp  and  try  it  for  two  or  three  hours.  Then 
multiply,  by  the  wattage  consumption  during  the 
use  of  the  lamp,  and  you  will  find  frequently  that 
the  customer  will  discover  he  can  test  his  own  line. 
While  it  would  not  be  an  accurate  test,  yet  it  would 
be  satisfactory  to  him.  Frequently  that  is  the  only 
thing  necessary  to  do.  We  often  have  customers 
who  ask  that  the  meter  be  changed,  but  we  have 
found  that  this  method  often  does  away  with  very 
much  of  the  complaint. 


Thomson's  Electrostatic  Motor. 

A  motor  for  very  light  work,  such  as  driving  the 
recording  mechanism  of  wattmeters,  and  one  which 
may  be  operated  at  very  high  voltages  without  em- 
ploying the  wire  windings  of  the  ordinary  electro- 
magnetic motor,  has  been  invented  and  patented 
by  Elihu  Thomson  of  Swampscott,  Mass.  In  this 
type  of  motor  rotation  is  produced  by  means  of  an 


THOMSON  S   ELECTROSTATIC    MOTOR. 

electrostatic  field  composed  of  two  elements,  one 
of  which  is  stationary  and  the  other  movable,  upon 
which  are  imposed  high  potentials  derived  from  a 
supply  circuit.  Electrostatic  surfaces  well  insulated 
from  one  another  by  an  air  gap  or  other  high-in- 
sulation dielectric  do  away  with  all  the  wire  wind- 
ing necessary  in  electromagnetic  types  of  instrument 
and  thus  avoid  the  danger  of  puncture  and  troubles 
incident  to  insulation  appertaining  to  motors  oper- 
ating under  currents  of  very  high  potential. 

In  operating  recording  wattmeters  the  field  ele- 
ment may  derive  its  potential  directly  from  the 
mains  or  through  a  transformer,  if  desired,  while 
the  armature  may  be  supplied  through  a  small  series 
transformer  wound  to  give  a  large  increase  of  po- 
tential. Thus  the  two  elements  of  the  electrostatic 
motor  correspond  to  the  potential  and  current  coils 
of  the  operating  motor  of  an  ordinary  indicating 
wattmeter. 

The  electrostatic  element  of  the  motor  which  is 
connected  with  the  potential  wires  of, the  work  cir- 
cuit may  have  a  direct-wire  connection,  imposing 
on  the  electrostatic  surfaces  the  potentials  of  the 
opposite  mains.  That  element  of  the  motor  which 
responds  to  the  current  changes  in  the  work  circuit 
is    charged    through   a   step-up   transformer   derived 


from  a  primary  of  a  few  turns  in  series  relation  to 
the  work  current.  The  electrostatic  surfaces  of  the 
field  are  preferably  fixed  in  position,  and  those  of 
the  armature  are  connected  with  a  pair  of  brushes 
which  bear  lightly  upon  them  and  connect  with  the 
series  transformer.  Thus  the  electrostatic  attrac- 
tion and  i^epulsion  of  the  fixed  plates  with  respect 
to  the  movable  ones  develops  rotation,  and  the  action 
of  the  commutator  maintains  this  rotation  continu- 
ous so  long  as  the  motor  is  connected  in  circuit. 

Referring  to  Fig.  i,  (i)  and  (2)  represent  a  sin- 
gle-phase distribution  circuit  of  high  potential,  and 
(3)  an  alternating-current  source,  from  which  its 
potential  may  be  derived  through  a  step-up  trans- 
former (4).  (5),  (5")  represent  one  element  of  a 
motor,  comprising  metallic  plates  electrostatically 
charged  by  wire  connections  with  the  mains  (i)  and 
(2).  As  shown,  these  surfaces  are  fixed  in  position, 
and  mounted  for  rotary  movement  are  a  series  of 
metallic  plates  (6),  (6"),  (6''),  etc.,.  equidistantly 
spaced  and  fixed  on  the  interior  of  an  insulating 
drum  (7).  Connecting  with  the  plates  are  seg- 
ments of  a  commutator,  the  whole  being  mounted 
for  rotation  within  the  field  (5),  (s'').  Bearing 
lightly  upon  the  commutator  are  flexible  brushes 
(8),  (8^).  The  contact  surfaces  of  the  commutator 
plates  and  the  tips  of  the  brushes  may  be  shod  with 
■  silver  to  prevent  oxidation  from  arcs,  and  the  drum 
(7)  may  be  made  of  hard  rubber.  Fig.  i  represents 
the  motor  as  connected  in  circuit  in  a  manner  analo- 
gous to  a  recording  wattmeter,  the  armature  being 
charged  by  a  series  transformer,  though  it  might 
also  be  charged  directly  from  the  main. 

In  Fig.  2  the  field  plates  are  shown  also  as  in- 
ductively charged  from  the  line  through  a  potential 
transformer  (10).  Such  an  arrangement  might  he 
employed  in  connection  with  a  consumption  circuit 
of  comparatively  low  tension,  the  armature  voltage 
being  raised  to  a  potential  of,  say,  500  volts,  and 
the  field  to  a  potential  of  from  6,000  to  10,000  volts. 
It  is  evident  that  in  a  construction  of  this  character 
when  the  circuit  is  closed  on  the  two.  elements  there 
will  be  a  rotation  of  the  movable  element,  provided 
the  brushes  bear  upon  the  commutator  segments  in 
an  angularly  displaced  position  with  relation  to  the 
field  plates.  The  charge  received  from  one  side  of 
the  circuit  acts  repulsively  upon  one  of  the  armature 
plates  and  attractively  upon  the  other,  and  after  a 
definite  range  of  movement  sufficient  to  bring  under 
the  brushes  a  new  pair  of  commutator  segments 
this  attractive  and  repulsive  effort  is  transferred  to 
an  adjacent  pair  of  armature  plates,  and  thus  the 
rotation  of  the  movable  element  is  maintained  so 
long  as  the  circuit  remains  closed. 

In  an  arrangement  such  as  that  shown  in  Fig.  i, 
if  the  source  of  current  be  alternating,  rotation  will 
be  maintained  notwithstanding  a  difference  of  phase 
of  the  load  current  through  the  series  coil  with 
relation  to  that  in  the  potential  coil  up  to  a  90-degree 
separation,  at  which  the  meter  will  stop.  Where 
the  motor  is  employed  to  indicate  the  amount  of 
energs"-  flowing  in  the  circuit,  as  in  a  wattmeter,  the 
two  elements  of  the  motor  should  be  arranged  to 
produce  a  strict  correspondence  of  phase  with  the 
potentials  in  the  work  circuit  which  they  represent. 
Since  practically  little  or  no  current  flows  into  the 
rotating  plates,  no  compensation  for  leading  or  lag- 
ging currents  will  ordinarily  be  required,  and  they 
may  be  connected  directly  to  the  transformer. 
Where  extreme  accuracy  is  desired,  a  lead  in  the 
series  transformer  may  be  compensated  by  shunting 
its  primary  by  a  non-inductive  resistance  of  greater 
or  less  amount.  If,  on  the  other  hand,  the  trans- 
former gives  lagging  currents,  the  secondary  may 
be  shunted  by  a  small  condenser. 

In  Fig.  3  is  shown  an  arrangement  of  a  motor 
suitable  for  polyphase  currents.  Three  field  plates 
(5).  (S").  (S*")  niay  bs  employed  and  three  cor- 
responding brushes  (8),  (8"),  (8'>),  the  former  con- 
necting with  the  several  phases  of  the  consumption 
circuit,  and  the  latter  with  the  secondary  coils  of 
a  triphase  transformer,  the  primary  coils  of  which, 
(9),  (9°)i  (9''))  are  independent  of  one  another 
and  connected  in  series  relation  to  the  several  pairs 
of  mains.  The  secondary  coils  may  be  arranged, 
as  indicated,  in  delta  form,  or  may  be  made  in  star 
form,  and  connected  with  the  three  brushes.  Fig. 
4  represents  one  method  of  mounting  the  armature 
plates. 

In  Fig.  5  a  motor  of  the  kind  described  is  shown 
as  applied  to  a  Thomson  recording  wattmeter,  the 
field  plates  being  shown  as  mounted  on  the  inside 
of  an  insulating  drum  (7"),  and  the  armature  plates 
as  carried  on  a  vertical  shaft  (11),  which  drives 
hy  worm  gearing  in  the  usual  manner  a  registering 
train  of  wheelwork,  the  movements  being  regulated 
by  a  damper  (12),  consisting  of  a  metal  disk  re- 
volving in  a  permanent  magnetic  field. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Indiana    Telephone    and    Telegraph 
Assessment. 

The  Indiana  State  Tax  Board  has  announced  that 
the  aggregate  assessment  on  telephone  property  m 
the  state  for  the  year  ended  April  i,  1903,  will  he 
$6,819,552,  as  against  $5,043,579,  for  the  year  ended 
April    I,  1902.     This   is   an  increase   for  the  year   of 

$1,765,973. 

The  commissioners  have  completed  the  assessment 
and  valuation  of  the  property  of  the  telephone  com- 
panies within  the  state,  exclusive  of  real  estate, 
structures,  machinery  and  appliances  subject  to  local 
taxation,  and  will  meet  again  on  August  25th  and 
continue  in  session  for  ID  days,  for  the  purpose  of 
hearing  any  appeals  that  may  be  submitted  for  any 
change  or  modification  of  the  assessment  now  made. 
There  are  191  telephone  companies  doing  business 
in  Indiana  that  come  under  the  jurisdiction  of  the 
State  Tax  Board.  These  companies  have  127,287 
miles  of  wire  in  the  state,  and  the  assessed  valua- 
tion is  based  upon  the  mileage.  The  lowest  as- 
sessment against  any  company  is  $5  a  mile  and  the 
highest  $600  a  mile.  The  Citizens'  Telephone  Com- 
pany of  Kokomo,  with  151  miles,  and  the  Princeton 
Telephone  Company,  with  13  miles,  are  each  assessed 
$600  a  mile.  The  companies  assessed  $100  a  mile 
or  more  number  24.  There  are  11  companies  having 
more  than  1,000  miles  of  wire,  as  follows :  Ameri- 
can Telephone  and  Telegraph  Company,  15,177  miles ; 
Central  Union  Telephone  Company,  55,809;  Citi- 
zens' Telephone  Company,  Terre  Haute,  1,366; 
Cumberland  Telephone  Company,  6,293;  Decatur 
County  Independent  Telephone  Company,  1,475 ; 
Delaware  and  Madison  Counties  Telephone  Com- 
pany, 2,438;  Logansport  Home  Telephone  Company, 
1,126;  New  Telephone  Company  of  Indianapolis, 
2,739 ;  New  Long-distance  Telephone  Company  of 
Indianapolis,  4,250;  South  Bend  Telephone  Com- 
pany, i.ogo,  and  the  United  Telephone  Company  of 
Bkiffton,  5,218. 

The  telegraph  companies'  assessments  were  re- 
duced $552,201.  The  Western  Union  reduction  was 
the  greatest.  Its  assessment  of  $57  a  mile,  as  fixed 
last  year,  was  reduced  to  $40  a  mile.  With  an  in- 
crease of  nearly  4,000  miles  of  line,  its  assessment 
will  be  reduced  $503,280.  The  Postal  Telegraph 
Company's  reduction  is  $40,302.  This  is  the  result 
of  a  reduction  of  $5  a  mile.  These  reductions  were 
made  on  the  ground  of  loss  of  business  because  of 
telephone    competition. 

The  telephone  companies  generally  will  pay  in- 
increased  taxes  under  the  assessment.  The  Central 
Union  was  raised  $2  a  mile,  bringing  its  assessment 
up  to  $56  a  mile.  The  company  has  built  nearly 
2,600  miles  of  lines,  and  this  will  bring  its  total 
appraisement  up  to  $3,135,290,  an  increase  over  last 
year  of  $801,559.  The  New  Telephone  Company 
will  pay  taxes  on  $196,250,  an  increase  of  $9,750. 
The  increase,  however,  is  due  to  additional  mileage, 
as  the  rate  was  reduced  from  $150  to  $140  per  mile. 
The  appraisement  of  the  New  Long-distance  com- 
pany remains  at  $25  a  mile.  With  the  increased 
mileage,  this  will  bring  its  appraisement  up  to  $383,- 
320. 


Illinois     Telephore    Company's   Valua- 
tion. 

What  shall  be  the  amount  of  the  assessment 
against  the  Illinois  Telephone  and  Telegraph  Com- 
pany on  its  personal  property  and  tunnel  conduits 
in  Chicago  is  an  interesting  question  which  is  just 
now  causing  the  Board  of  Review  considerable 
worry.  As  is  well  known,  this  company  has  con- 
structed an  elaborate  system  of  tunnels  under  the 
streets  and  an  automatic  exchange.  But  it  is  not  yet 
giving  telephone  service.  The  assessors  set  the  val- 
uation at  $1,750,000,  but  to  these  figures  the  attorney 
for  the  company  has  filed  a  protest  before  the  Board 
of  Review,  figuring  the  value  of  the  telephone  com- 
pany's property  at  $310,000.  His  estimate  does  not 
include  the  conduits,  which,  the  company  holds, 
"are  still  dead  property." 

The  Board  of  Review  before  passing  upon  the 
valuation  of  the  property  has  thought  it  advisable 
to  secure  expert  testimony  in  order  to  find  out 
something  about  the  value  of  conduits.  Francis  B. 
Badt,  in  an  expert  opinion,  placed  the  value  of  the 
switchboard  and  other  installation  at  $275,000  and 
the  cables  at  $150,000. 

City  Electrician  Ellicott,  in  rendering  his  estimate 
on  the  value  of  the  telephone  company's  personal 
property,  places  the  total  amount  at  $460,000.  Speak- 
ing about  the  tunnels,  Mr.  Ellicott  is  quoted  as  fol- 
lows; 'Tt  is  hard  to  place  a  value  on  the  tunnels. 
They  arc  non-producing  and  are  still  in  the  hands 
of  the  consturction  company.  All  of  our  dealings 
with  relation  to  them  have  been  with  the  construc- 
tion company.  They  are  hardly  personal  property, 
and  I  think  more  could  be  secured  from  them  and 
it  would  be  fairer  to  let  the  state  board  of  equaliza- 


tion tax  them  as  a  part  of  the  capital  stock  and 
franchise  valuation  of  the  company.  Otherwise  it 
would  he  much  like  taxing  the  foundation  of  a 
building  for  the  whole  uncompleted  structure.  The 
cost  of  the  bricks  and  cement  in  the  tunnels  is 
about  $10  a  foot.  I  am  sure  my  figures  on  this  are 
as  near  right  as  it  is  possible  to  get  them." 

The  board  has  taken  the  matter  under  advisement 
and  will  make  further  investigation.  The  schedule 
of  the  Illinois  Telephone  Company  makes  no  men- 
tion of  the  large  cables  and  wires  which  the  com- 
pany asserts  that  it  has  placed  in  the  large  office 
bundings,  but  which,  it  says,  have  been  prevented 
from  being  put  in  operation  by  the  delay  of  the 
City  Council  in  granting  the  company  the  right  to  do 
business. 


Telephone   News  from  the   Northwest. 

1  he  People's  Telephone  Company  of  Superior, 
Wis.,  is  building  a  number  of  rural  lines. 

The  Hastings  Telephone  Company  has  been  in- 
corporated at  Hastings,  Minn.,  with  a  capital  stock 
of  $50,000. 

C.  B.  Carr  is  installing  a  local  exchange  at  Rib 
Lake,  Wis. 

^  A    local   exchange   has    been    installed    at    Erwin, 
S.   D.,   with   rural    lines  in  connection. 

Work  has  been  started  for  the  construction  of  a 
telephone  exchange  for  Edmore,   N.   D. 

The  Steel  County  Telephone  Company  is  building 
a  toll  line  from  Blooming  Prairie,  Minn.,  to  Newry 
and   Geneva  and   Ellendale,  Minn. 

Residents  of  Spirit  Mound  and  Pleasant  Valley 
Townships  want  telephone  connection  with  Vermil- 
ion, S.  D.,  and  propose  to  form  a  stock  company 
for  that  purpose. 

A  telephone  line  is  in  course  of  construction  from 
Valley  Springs  to  Ben  Clare,  S.  D. 

The  Winona  (Minn.)  Telephone  Company  will 
install  party-line  service  in  that  city  soon,  using 
selective   ringing. 

The  new  Madelia  Telephone  Company  of  M'adelia, 
Minn.,  has  awarded  contracts  for  the  construction 
of  its  local  system.  Contracts  have  already  been  let 
for  the  equipment. 

The  Zenith  Telephone  Company  of  Duluth,  Minn., 
has  asked  the  council  for  permission  to  increase  its 
rates.  It  has  also  made  a  later  proposition  agreeing 
to  give  the  city  all  its  earnings  in  excess  of  six  per 
cent,  on  its  investment,  if  the  franchise  is  amended 
as  requested. 

The  Wisconsin  Telephone  Company  will  put  a  new 
schedule  of  rates  into  eifect  at  La  Crosse,  Wis.,  show- 
ing a  general  increase.  Business  service  will  range 
from  $1.25  to  $3,  it  having  been  $1.25  to  $2.50.  Res- 
idence connections  will  range  from  $1  to  $2,  instead 
of  the  old  rate  of  $1.  This  indicates  a  cessation  of 
the  rate  war  which  has  been  on  since  the  La  Crosse 
Telephone  Company  began  business  in  that  city. 

The  New  Monona  Telephone  Company  of  Onawa, 
Iowa,  has  been  incorporated  with  a  capital  stock  of 
$100,000;  also  the  Goldfield  Telephone  Company  with 
a  capitalization  of  $10,000. 

The  Bell  Telephone  Company  has  bought  20,000 
telephone  poles  along  the  Menominee  River,  Mich., 
to  be  shipped  to  all  parts  of  the  United  States. 

A  telephone  system  will  be  established  at  Hazleton, 
Iowa. 

The  Butler  County  (Iowa)  Telephone  Company 
has  been  formed  by  the  farmers  around  Kesley  and 
Apling.  The  capital  stock  is  $10,000.  W.  A.  Aus- 
tin is  president  and   F.   W.  Watson,  secretary. 

The  Iowa  Telephone  Company  did  not  let  the 
contract  for  the  erection  of  the  Des  Moines  Central 
exchange,  as  all  bids  were  too  high,  and  a  new 
advertisement  will  be  made   for  bids. 

A  $95,000  multiple  switchboard  will  be  purchased 
by  the  Mutual  Telephone  Company  of  Des  Moines, 
Iowa.  R. 


TELEPHONE  MEN. 


Mr.  U.  N.  Bethell  has  been  elected  president  of 
the  Bell  Telephone  Company  of  Philadelphia,  suc- 
ceeding J.  E.  Mitchell,  resigned.  Mr.  Bethell  is  a 
prominent  Bell  telephone  man  and  has  been  general 
manager  of   the   New  York  Telephone   Company. 

Eustace  A.  Bradley  of  Pittsfield,  Mass.,  aged  35 
years,  died  on  August  7th  in  the  House  of  Mercy 
Hospital  of  typhoid  fever,  following  a  chill  in  More- 
wood  Lake,  where  he  was  wont  to  bathe  frequently. 
He  was  the  inanager  of  the  Pittsfield  telephone 
exchange,  of  which  he  has  had  charge  since   1896. 

President  Fish  of  the  American  Telephone  and 
Telegraph  Company  confirms  the  report  that  George 
M.  Cummings  has  resigned  as  a  vice-president  of 
the  company,  and  states  that  no  action  toward  elect- 
ing a  successor  will  be  taken  for  some  time.  Pres- 
sure of  other  business  is  assigned  as  the  reason  for 
Mr.   Cummings'  resignation. 

The  resignation  of  John  H.  Westendorf,  manager 
of  the  Michigan  (Bell)  Telephone  Company  at  Mt. 
Clemens,  has  taken  effect,  and  J.  L.  Grantham  suc- 
ceeds him.  Mr.  Westendorf  has  held  this  position 
since  the  telephone  system  was  put  in  Mt.  Clemens. 
Mr.  Grantham  is  well  known  in  the  Bath  Town  and 
has  made  himself  popular  as  chief  lineman  there 
for  the  last  three  years. 


GENERAL  TELEPHONE  NEWS. 

G.  F.  Marsh  of  Lone  Pine,  Cal.,  has  been  granted 
permission  by  the  supervisors  of  Independence,  Cal, 
to  erect  a  telephone  line  along  the  public  highways 
between  Lone  Pine  and   Mount  Whitney. 

It  is  reported  that  the  telephone  system  of  Chicka- 
sha,  I.  T.,  was  wrecked  by  a  large  meteor  which 
fell  in  that  city  during  a  heavy  storm  last  week. 
A  terrible  explosion  is  said  to  have  occurred  when 
the  meteor  struck  the  earth. 

It  is  reported  that  a  syndicate  is  being  organized 
in  New  York  to  start  a  new  telephone  system  in 
Ashville,  N.  C,  where  much  discussion  has  arisen 
concerning  a  possible  consolidation  of  the  Bell 
and   Independent  interests. 

The  Michigan  (Bell)  Telephone  Company  is  push- 
ing its  construction  work  in  Leelanau  County,  and 
communication  will  soon  be  opened  up  with  all  the 
villages.  New  exchanges  have  already  been  opened 
at  Burdickville,  Glen  Arbor,  Glen  Haven  and  Em- 
pire. 

The  Home  Telephone  Company  is  being  organ- 
ized at  Independence,  Mo.,  for  the  purpose  of  op- 
erating the  telephone  system  now  being  constructed 
by  J.  S.  Haley,  to  whom  franchises  have  been 
granted.  S.  H.  Woodson  and  associates  are  in- 
terested. 

The  Lewiston  (Maine)  Board  of  Aldermen,  by 
a  vote  of  five  to  two,  on  August  3d  granted  the  Lew- 
iston and  Auburn  Telephone  Company  a  franchise 
in  that  city,  reversing  former  adverse  action.  The 
New  England  Telephone  Company  put  up  an  oppo- 
sition fight,  but  was  defeated. 

A  director  of  the  Utah  Home  Telephone  Company 
at  Salt  Lake  City  is  at  the  head  of  a  movement  look- 
ing-to  the  consolidation  of  all  Independent  telephone 
systems  throughout  the  inter-mountain  states.  He 
states  that  there  is  abundant  capital  behind  the  proj- 
ect, and  the  control  of  the  systems  will  be  acquired 
either  by  purchase  or  lease.  The  enterprise  will  in- 
volve the  expenditure  of  several  millions  of  dollars. 

The  Independent  long-distance  telephone  lines  of 
Texas  known  as  the  Commercial  Telegraph  and 
Telephone  Company  of  Texas  have  passed  into  the 
hands  of  H.  E.  Huntington,  with  Frank  B.  Smith, 
the  originator  of  the  Independent  system  of  Texas, 
in  charge.  Mr.  Huntington  has  acquired  the  system 
for  approximately  $4,000,000,  and  intends  to  invest 
$400,000  more  in  improvements  and  extensions.  The 
.system  comprises  1,000  miles  of  toll  lines  in  the 
heart  of  the  cotton  belt  of  the  state,  from  San  An- 
tonio to  Shreveport,  La.,  and  from  Port  Arthur  to 
Waco. 

The  Rocky  Mountain  Bell  Telephone  Company 
has  secured  the  control  of  over  500  miles  of  tele- 
phone lines,  it  is  said,  through  the  purchase  of  the 
systems  of  the  Sheridan  Telephone  Company,  the 
Powder  River  Telephone  Company  and  the  Moeller 
lines.  This  gives  the  Bell  people  a  clear  field  in 
Northern  Wyoming.  The  system  of  the  Montana 
and  Wyoming  Company  from  Cody  to  Meeteetee 
and  Basin  has  also  been  transferred  to  the  Rocky 
Mountain  Bell  Company.  The  company's  lines  will 
soon  be  so  far  completed  in  Wyoming  that  com- 
munication will  be  possible  between  Butte  and 
Denver. 

The  Independent  Consolidated  Telephone  Com- 
pany is  a  merger  of  the  smaller  Independent  lines 
of  Southwestern  Wisconsin.  The  field  covered  by 
the  present  lines  lies  principally  in  Grant,  Richland 
and  Iowa  Counties,  with  several  lines  in  the  western 
part  of  Sauk  County.  Proposed  lines  are  to  run 
to  Milwaukee  and  from  Waukesha  up  through  the 
northern  counties.  The  officers  are  as  follows ; 
President  and  general  manager,  A.  L.  Hutchinson, 
Weyauwega ;  vice-president,  H.  S.  Hadfield,  Mil- 
waukee :  secretary  and  assistant  treasurer,  N.  W. 
Low',  Weyauwega ;  treasurer,  E.  T.  Fairchild,  Mil- 
waukee. The  general  superintendent  is  P.  J. 
Weirich  of  Monroe.  The  general  offices  are  at 
Weyauwega  and  Milwaukee.  Mr.  Hutchinson,  the 
president  of  the  company,  is  a  former  president  of 
the  Wisconsin  Independent  Telephone  Association. 
He  is  well  known  to  telephone  men. 


MANUFACTURERS    AND    DEALERS, 

H.  D.  Stroud,  J.  C.  Whipple  and  Harry  Flyton 
of  Chicago  are  the  incorporators  of  the  Stroud  Tele- 
phone Specialty  Company,  which  has  been  incor- 
porated with  a  capital  of  $10,000.  The  company 
will  manufacture  telephones  and  electrical  apparatus 
in    Chicago. 

The  Stromberg-Carlson  Telephone  Manufacturing 
Company  of  Rochester,  N.  Y.,  and  Chicago,  111., 
has  recently  been  awarded  the  following  contracts  : 
Oceana  Telephone  Company  of  Hart,  Mich.,  a  200- 
capacity  generator-call,  visual  switchboard;  an  en- 
tirely new  switchboard  for  the  Madelia  Telephone 
Company  of  Madelia,  Minn.;  full  exchange  equip- 
ment for  the  Lewiston  Telephone  Exchange  Com- 
pany, Lewiston,  Minn.,  and  20  selective,  lockout, 
telephone  equipments  for  the  Independent  Telephone 
Company  of  Winthrop,   Minn. 
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The    Young    Engineer    in   the    Electric- 
light   Plant.' 

By  Charles  F.  Scott. 

Within  tlie  last  dozen  years  tliere  liave  sprung 
up,  all  over  the  conntry,  an  innumerable  number 
of  central  stations,  large  and  small,  upon  which  the 
electric-lighting  and  power  and  the  street-railway 
interests  depend.  These  systems  employ  a  great  va- 
riety of  machinery  and  electrical  apparatus,  much 
of  which  is  of  types  which  have  come  into  use  or 
have  been  greatly  changed  and  developed  during 
the  past  few  years.  Much  of  this  apparatus  requires 
special  or  technical  knowledge  for  its  intelligent  care, 
and  experience  is  necessary  to  direct  properly  its 
operation  as  a  system. 

What  are  the  necessities  and  the  requirements  for 
special  and  technically  trained  men  to  meet  these 
new  demands?  What  qualifications  should  these 
men  possess?     What  opportunities  are  open  to  them? 

Men  who  are  operating  stations  have  received 
their  training  in  one  or  two  schools,  either  the  school 
of  experience,  pure  and  simple,  or  the  technical 
school,  often  supplemented  by  experience.  In  the 
last  dozen  years  a  very  great  change  has  taken  place 
in  technical  graduates,  both  as  to  quantity  and  qual- 
ity. There  is  also  a  change  in  the  estimate  of  their 
value  in  practical  work.  The  manufacturing  com- 
panies have  been  in  advance  of  the  operating  corn- 
panies  in  appreciating  their  value  and  utilizing  their 
services.  I  can  easily  recall  the  time  w-hen  a  college 
education  was  counted  rather  against  the  man  who 
applied  for  work  with  a  manufacturing  company. 
No%v  the  output  of  the  electrical  courses  of  our 
technical  schools  and  colleges  is  not  equal  to  the 
demand. 

The  Position  of  tlu-  Local  Coinf'auy. — An  operat- 
ing company  should  certainly  have  at  hand  men  who 
uiiderstand  the  apparatus  which  it  uses  and  who  are 
competent  to  direct  its  operation.  Not  only  this ; 
they  should  have  the  technical  and  the  general  knowl- 
edge which  will  enable  them  to  take  a  broad  view 
of  their  work.  They  may  get  certain  results;  these 
results  may  be  considered  satisfactory,  but  they 
should  know  how  much  better  the  results  might  be 
and  what  to  do  to  secure  such  results.  If  the  en- 
tire direction  of  a  local  company  is  in  the  hands  of 
men  who  have  grown  up  with  the  business,  there 
is  danger  that  things  may  get  into  a  rut  and  con- 
tinue there. 

A  central-station  property  should  have  good  tech- 
nical supervision  and  direction.  Its  manager  should 
preferably  be  a  man  of  general  engineering  knowl- 
edge and' breadth:  he  should  be  a  man  who  has  come 
up  through  the  ranks,  so  that  in  his  executive  ca- 
pacity in  directing  work  and  directing  men  he  has 
of  his  own  knowledge  a  definite  conception  of  what 
he  is  dealing  with.  It  is  not  enough  for  an  op- 
erating company  to  have  a  man  who  knows  only 
how  to  run  certain  machines.  That  may  do  for  the 
attendant  in  a  sub-station  or  for  a  dynamo  man, 
but  something  more  than  that  is  needed  in  the  man 
who  is  to  direct  the  policy  and  the  development  of 
a  system. 

There  is  apt  to  be  a  false  tendency  to  economize 
which  rates  brains  too  cheaply  and  fails  to  recognize 
and  to  advance  the  intelligent  young  man.  Local 
companies  should  appreciate  the  value  of  a  good 
man,  who  can  check  up  things  generally,  who  can 
keep  systematic  records  of  operation  and  see  that 
his  apparatus  and  his  methods  are  up-to-date.  They 
should  understand  that  this  is  the  kind  of  service 
for  which  they  should  pay  and  that  it  is  a  most  valu- 
able investment.  A  high  salary  to  a  good  man  is 
soon  repaid. 

Instances  readily  occur  to  those  acquamted  with 
central  stations  in  which  the  lack  of  proper  knowl- 
edge has  been  very  expensive.  In  discussing  the 
value  of  intelligent  men  in  a  central  station,  a  gen- 
tleman of  wide  experience  cited  this  case:  Gas  en- 
gines had  been  installed  in  a  certain  plant,  and  had 
operated  satisfactorily  for  a  very  considerable  time. 
The  young  college  man  who  was  in  charge  was  not 
advanced  by  the  company,  so  he  advanced  himself 
by  going  elsewhere.  The  gas  engines  fell  into  the 
hands  of  an  old-time  engineer,  and  it  was  not  many 
months  before  they  were  relegated  to  the  scrap  heap. 

Another  gentleman  called  my  attention  to  a  plant 
which  had  gone  from  bad  to  worse.  Its  poor  serv- 
ice had  encouraged  competition,  and  it  had  passed 
from  the  hands  of  its  original  owners  at  a  sacrifice. 
The  direct  cause  was  the  bad  service  given  by  the 
dynamo,  which  had  repeatedly  burned  out.  It  fur- 
ther appeared  that  the  difficulties  with  the  dynamo, 
the  service  and  the  company  itself  all  followed  from 
an  improper  connection  between  the  dynamo  and 
the  circuits,  by  which  the  dynamo  operated  under 
abnormal  conditions. 

In  a  certain  lighting  plant,  which  has  been  run- 
ning along  with  fairly  satisfactory  results,  the  helm 
was  taken  by  an  energetic  college  man.  He  inves- 
tigated transformer  losses;  he  investigated  meter 
operation.  He  finally  overruled  the  apatnv  of  his 
directors,  and  replaced  transformers  and  replaced 
meters.  During  the  July  following  the  change,  the 
energy  registered  by  the  meters  was  45  per  cent, 
more  than  in  the  preceding  July,  although  the  energy 
generated  was  15  per  cent.  less.  Before  the  change, 
the  average  for  a  year  showed  over  three  kilowatts 
generated  for  each   kilowatt  sold,  while,  for  a  year 
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following  the  change,  the  kilowatts  generated   were 
1.52  for  each  kilowatt  sold. 

Qfiolificatloiis  Necessary  in  the  Engineer. — The 
central-station  system  is  not  a  simple  one.  All  of 
its  elements  have  been  developed  by  experts,  and 
some  knowledge  of  their  design,  construction  and 
operation  should  be  possessed  by  the  man  who  is 
placed  in  charge  of  them.  Let  us  consider  for  a 
moment  the  many  elements  which  enter  into  such 
a  plant.  There  are  boilers  and  engines,  with  their 
accessories ;  there  are  dynamos  and  exciters,  there 
are  switchboards  with  switches  and  safety  devices, 
and  indicating  and  measuring  instruments;  there 
are  pole  lines  and  underground  cables ;  there  are 
lightning  arresters, 'transformers,  meters  and  lamps, 
including  incandescent,  arc  and  Nernst ;  sometimes 
there  are  rotary  converters  and  storage  batteries, 
and  there  are  motors  of  one  type  or  another  applied 
to  various  kinds  of  service.  It  is  appalling  to  con- 
template all  the  things  which  the  engineer  should 
know.  He  not  only  needs  to  be  a  steam  engineer, 
an  electrical  engineer,  and  an  all-around  electrician, 
but  in  many  cases  he  may  have  to  do  with  hydraulics 
and  with  gas.  Whether  his  company  is  in  competi- 
tion with  a  gas  company,  or  whether  it  is  operating 
a  gas  company,  or  whether  it  uses  gas  engines,  its 
engineer  needs  to  be  something  of  a  gas  engineer. 
He  needs  to  know  something  of  illumination,  in 
order  to  indicate  the  kind  of  lighting  and  the  amount 
and  arrangements  best  suited  to  .specific  places.  He 
needs  to  know  what  can  be  done  with  electric  mo- 
tors. His  knowledge  must  extend  beyond  the  mo- 
tor itself;  he  should  be  able  not  only  to  advise 
prospective  customers  as  to  the  kind  of  motor  to 
use,  and  how  to  apply  it,  but  he  should  be  on  the 
lookout  to  advise  ways  and  means  of  creating  a 
market  for  power,  and  thus  to  increase  the  output 
and  the  load  factor  of  his  station. 

It  is  obvious  that  the  ideal  engineer,  completely 
developed  in  all  the  lines  of  bis  possible  activity,  i^ 
a  scarce  article.  Intelligent,  experienced  men  are 
rare,  and  they  command  a  higher  price  than  the  ordi- 
nary station  will  pay.  The  type  of  man  for  the 
average  central  station  is  the  young  man  who  has 
a  good  foundation  and  has  the  power  to  develop. 
The  man  who  has  a  good,  active  mind  and  a  sound 
theoretical  basis,  with  even  a  small  measure  of  prac- 
tical experience,  is  capable  of  dealing  with  new 
questions  in  an  intelligent  way.  One  of  the  dif- 
ferences between  the  old-time  practical  man  and  the 
young  educated  engineer  is  that  the  former  is  capable 
simply  of  doing  over  and  over  what  he  has  done  be- 
fore, while  the  young  man  has  a  power  which  en- 
ables him  to  take  up  new  problems  in  a  definite, 
intelligent  way.  He  must  be  alert  and  resourceful, 
but  not  too  inventive.  There  is  a  type  of  originality 
of  the  topsy-turvy  sort,  not  tempered  by  knowledge 
and  judgment,  which  is  as  dangerous  in  the  central 
station  as  it  is  elsewhere.  He  must  be  able  to  use 
the  means  at  hand,  to  adapt  standards  to  particular 
requirements  rather  than  to  demand  that  which  is 
special.  While  a  broad  college  education  or  a  purely 
technical  training  is  of  great  value,  they  are  not 
the  necessary  and  the  sufficient  qualities  of  the  engi- 
neer. The  essential  thing  is  the  man  himself,  his 
native  ability  and  his  power  of  development  and  of 
adapting  himself  to  his  surroundings  and  his  work. 
He  must  have  tact  and  a  large  measure  of  horse- 
sense.  He  must  be  able  to  deal  with  men  as  well 
as  with  things.  The  man  who  has  these  qualifica- 
tions may  overcome  his  handicap  in  not  having  the 
special  education,  although  that  education  is  usually 
of  the  greatest  value.  We  will  probably  find,  if  we 
examine  the  ranks  of  the  successful  station  engineers, 
that,  as  a  rule,  they  are  technically  trained  men  who 
have  had  their  first  years  of  practical  training  in  a 
manufacturing  company.  It  is  a  mistake  for  a  gradu- 
ate to  take  office  work  at  once.  He  needs  practical 
work  with  overalls  and  grease  and  dirt.  The  appren- 
ticeship courses  afforded  by  the  large  manufacturing 
companies  are,  in  effect  post-graduate  courses  in 
practical  engineering.  A  few  years'  experience  of 
this  kind  gives  the  young  man  a  wider  knowledge 
and  experience  with  apparatus  than  he  can  obtain 
in  the  average  station,  and  it  therefore  gives  him 
a  broad  basis  on  which  to  build.  The  man  who 
goes  into  station  work  without  a  technical  educa- 
tion or  who  goes  directly  from  school  to  a  station 
is  apt  to  become  narrow  and  to  get  into  ruts,  unless 
he  has  exceptional  ability  and  energy.  Are  there 
not  men  of  fair  ability  in  central-station  work  who 
seem  to  grow  narrower  and  smaller  year  by  year? 
A  young  man  in  the  employ  of  a  company  in  the 
far  West  made  it  his  business  to  go  East  each  year 
at  his  own  expense  in  order  to  see  the  latest  elec- 
trical developments.  A  friend  who  was  tending  dy- 
namos remonstrated  on  account  of  the  large  expense 
which  he  was  incurring.  The  young  man,  however, 
found  that  after  each  of  several  trips  East  his  salary 
was  raised,  and  that  the  increase  soon  covered  the 
expense  of  the  trip.  His  adviser  still  has  the  same 
job. 

Opportunities  Open  to  Young  Engineers. — The 
central  station  has  taken  an  important  place  in  mod- 
ern affairs,  and  the  rate  of  development  and  exten- 
sion which  has  been  going  on  constantly  for  many 
years  promises  to  continue.  The  variety  of  engi- 
neering work  involved  affords  unusual  opportunities 
for  engineering  ability.  There  is  no  longer  simply 
the  problem  of  making  things  run,  but  questions  of 
efliciency  and  economy  are  assuming  new  impor- 
tance. In  connection  with  station  management  there 
are  demands  for  ability  in  other  lines  which  a  man 


with  engineering  instinct  and  abilities  is  often  well  ■ 
qualified  to  meet.  There  is  executive  administration 
in  the  company  itself ;  there  are  commercial  dealings 
looking  toward  expansion  of  the  company,  many  of 
which  can  be  best  handled  by  the  man  who  is  tech- 
nically familiar  with  the  plant  from  an  engineering 
standpoint,  and  who  has  engineering  training  com- 
bined with  tact  and  good  judgment.  Experience  in 
a  small  station  should  qualify  a  man  for  usefulness 
in  a  larger  station  or  for  general  engineering  work. 
A  man  who  has  charge  of  a  small  plant  has  op- 
portunities for  broader  development  than  the  man 
who  is  a  small  part  of  a  large  organization.  In  the 
former  he  has  responsibilities  in  a  wide  field.  In 
the  latter  his  duties  arc  usually  restricted  within  a 
limited  range. 

The  young  man  who  intends  to  make  a  success 
of  himself  as  a  central-station  engineer  must  be  wide- 
awake, studious  and  progressive.  He  should  not 
only  know  his  own  plant,  but  he  should  Know  what 
others  are  doing,  what  methods  they  use.  and  what 
results  they  obtain.  He,  in  turn,  should  contribute 
from  his  experience  for  their  information  and  as- 
sistance. It  is  not  enough  to  know  one's  own 
troubles — he  needs  to  know  how  others  overcome 
their  troubles,  for  he  may  soon  have  need  of  the 
same  remedies.  He  should  be  in  close  touch  with 
electrical  engineers  and  electrical  work.  He  should 
take  part  in  local  engineering  societies ;  he  should 
learn  to  state  his  ideas  and  to  impress  them  upon 
others.  He  should  learn  to  think  on  his  feet  He 
should  be  in  touch  with  the  active  and  the  pro- 
gressive element  in  his  profession.  Meetings  of 
associations,  such  as  this  one  of  the  National  Elec- 
tric Light  Association,  afford  great  onnortunities. 
Young  men  will  do  well  to  join  the  American  Insti- 
tute of  Electrical  Engineers,  and  get  in  touch  with 
its  men  and  its   work. 

Several  years  ago  a  young  man  in  the  employ- 
ment of  a  railway  company  asked  permission  of  the 
manager  to  attend  at  his  own  expense  a  meeting 
of  the  Street  Railway  Association.  The  permission 
was  granted.  The  manager  himself  decided  to  go 
also,  and  was  joined  by  two  other  officers.  When 
they  returned,  it  was  agreed  that  they  had  all  had 
a  profitable  time,  and  the  young  man  was  asked  to 
hand  in  his  expense  account,  which  was  paid  by 
the  company.  This  incident  is  full  of  suggestion, 
not  only  to  other  young  men,  but  to  other  com- 
panies. 

I  want  to  emphasize  again  a  point  which  I  have 
brought  out  a  number  of  times  recently,  namely,  the 
great  work  and  the  great  responsibilities  which  rest 
upon  the  electrical  profession.  The  vast  interests 
and  the  enormous  capital  which  are  dependent  upon 
the  central  station  have  been  developed  within  a 
very  brief  space  of  time,  and  have  shown  a  wonder- 
ful activity  in  the  evolution  of  apparatus  and  meth- 
ods and  sj'Stems  which  were  entirely  unknown  when 
many  of  those  present  entered  the  electrical  field. 
The  rate  of  increase  is  rapid,  more  men  are  needed, 
more  men  will  be  needed,  and  it  should  be  the  en- 
deavor of  the  National  Electric  Light  Association 
as  a  whole,  and  of  its  constituent  companies  as  indi- 
viduals, to  do  all  they  can  to  promote  the  develop- 
ment of  the  best  apparatus,  the  best  methods  and 
the  best   men. 

Discussion. 

W.  B.  Jackson,  Madison,  Wis. :  The  point  was 
brought  out  that  the  young  engineer  must  know 
what  overalls  and  grease  and  dirt  are,  but  I  think 
we  should  go  one  step  further  and  bear  in  mind  that 
the  young  engineer  who  goes  into  the  dirt  with  his 
overalls  and  comes  out  and  allows  that  dirt  to 
remain  upon  him  loses  his  position ;  he  drops  back 
into  the  position  of  a  mechanic  or  dynamo  tender 
or  engine  tender.  It  is  the  young  engineer  who,  as 
has  been  said,  can  think  on  his  feet,  jump  into  the 
work,  get  himself  dirty  from  head  to  foot,  and  come 
out  of  the  dirt  as  clean  and  fine-appearing  a  man  as 
though  he  had  never  been  in  it,  or  even  a  better- 
appearing  man,  is  the  one  who  will  be  successful. 
I  have  been  impressed  and  pleased  with  the  tremen- 
dous efforts  that  are  being  made  by  at  least  some 
of  those  who  are  training  the  young  engineers,  in 
teaching  the  man  the  necessity  of  being  a  man,  and 
a  well-rounded  man,  as  well  as  simply  being  an  elec- 
trician. 

John  F.  Gilchrist,  Chicago:  I  think  the  engineer- 
ing schools  which  are  preparing  men  to  take 
positions  in  central-station  companies  should  give 
more  prominence  to  the  business  end — contract  end, 
accounting  end,  the  investment  end,  the  basis  on 
which  the  companies  are  formed,  and  the  proper 
charging  of  all  investment  costs  as  against  operat- 
ing costs — to  enable  them  to  determine  what  the 
property  is  doing  and  whether  it  is  doing  as  it 
should.  Do  not  ignore  the  business  end  of  the  propo- 
sition. 

Charles  E.  Flay,  Springfield,  111. :  In  a  general 
way  I  think  it  important  to  have  the  young  engi- 
neer qualify  fully  to  meet  all  the  requirements  of 
his  position,  just  as  it  is  important  to  have  the  rim 
of  the  wheel  strong  enough  to  carry  the  load.  In 
my  opinion  it  is  important  for  the  success  of  any 
electric-lighting  plant  to  have  the  mechanical  engi- 
neer, as  well  as  the  electrical  engineer,  well  trained. 

James  I.  Ayer.  Boston :  It  has  been  quite  a  con- 
spicuous thing,  I  think,  to  most  employers,  that  all 
we  hoped  for  from  our  technical  schools  has  not 
developed.    A   number  of  companies  have  had  oc- 


120 


WESTERN     ELECTRICIAN 


August   15,  I903_ 


casion  to  undertake  to  break  in  the  young  engineer 
and  tliey  have  had  many  disappointments,  due  to  the 
wrong  idea  with  which  the  graduates  have  viewed 
the  situation.  They  hke  to  graduate  from  the  school 
into  an  oiifice,  into  an  engineer's  olfice,  into  the  office 
end  of  the  business,  rather  than  into  the  mechanical 
end,  the  really  practical  end.  I  think  most  of  us 
realize  that  the  engineer's  training  has  only  been 
started  when  he  leaves  college.  He  has  had  a  fine 
preparation  to  fit  him  to  be  an  engineer;  but  for 
the  practical  side  of  the  work,  the  actual  mechanical 
work,  coming  in  contact  with  the  real  things  them- 
selves, he  should  have  four  or  five  years  of  work 
in  the  mechanical  part  of  the  business,  during  which 
time  he  would  disregard,  in  a  large  measure,  the 
fact  that  he  had  been  trained  as  an  engineer,  and 
would  go  to  work  as  a  mechanical  man  to  learn  me- 
chanics practically,  to  learn  his  trade  in  a  word, 
and  to  acquire  what  would  prove  to  be  the  most 
A'aluable  part  of  his  education.  He  would  then  be 
fitted  to  become  an  engineer,  and  if  he  is  a  man  of 
average  ability  he  will  show  up  wtih  something  more 
than  a\'erage  ability  in  his  life's  work,  as  compared 
with  the  engineer  who  goes  into  the  otfice,  who  leaves 
ofl:  in  the  college  and  takes  up  work  in  an  engi- 
neer's office  proper.  We  have  got  to  know  engineer- 
ing as  we  know  our  alphabet,  know  it  without  having 
to  dig  it  up  when  a  problem  strikes  us.  The  funda- 
mentals must  be  at  our  fingers'  ends.  The  young 
engineer  cannot  be  qualified  to  meet  such  conditions 
unless  he  actually  handles  the  machinery  in  practical 
use  and  gets  such  knowledge.  I  have  employed  a 
dozen  graduates,  and  have  tried  some  for  a  year 
and  some  for  two  years,  and  have  been  unable  to 
get  results  which  would  be  satisfactory  to  them 
or  satisfactory  to  me,  and  it  has  been  a  great  dis- 
appointment because  they  started  at  the  wrong  end. 
They  wanted  to  start  in  the  office,  and  it  is  not  the 
place. 

J.  W.  Lieb,  New  York  city :  I  believe  that  the 
proper  course  to  pursue  for  the  training  of  the  elec- 
trical engineer,  to  enable  him  to  cope  with  the  mod- 
ern requirements,  is  to  give  him  a  thorough  ground- 
ing in  mechanical  engineering,  and  that  incidentally 
as  a  part  of  the  curriculum  electrical  work,  and  then, 
superimposed  upon  that,  one  year  of  specialization 
in  electrical-engineering  work.  I  think  that  the  re- 
sult would  be  the  development  of  a  higher  class  of 
engineering  ability.  I  think,  also,  that  what  is  needed 
perhaps  in  a  larger  measure  in  the  present  product 
that  is  presented  to  the  companies  requiring  engi- 
neering assistance,  is  a  development  of  common 
sense.  H  there  could  be  chairs  of  common  sense 
established  in  connection  with  a  good  many  of  our 
curriculums,  I  think  they  would  find  a  large  field 
for  endeavor.  Another  point  that  Mr.  Scott  has 
touched  upon  is  the  inability  of  the  young  engineer 
to  properly  present  his  ideas  in  a  clear,  concise  form, 
so  as  to  convince  his  employers  of  the  strength  and 
cogency  of  the  arguments  which  he  presents ;  and 
there  is  nothing  which  so  handicaps  the  young  engi- 
neer as  ill-digested,  loosely,  not  clearly  presented 
reports ;  and  it  should  be  the  aim  of  the  young  engi- 
neer to  qualify  himself  somewhat  along  lines  which 
will  enable  him  to  make  a  strong  presentation  of 
the  problems,  so  as  to  impress  the  employer  of  the 
cogent  reasons  of  the  faith  that  is  in  him. 

Professor  H.  E.  Clifford,  Boston :  As  one  who 
has  been  for  a  number  of  years  past  connected  with 
the  training  of  young  men  for  the  electrical-engineer- 
ing profession,  I  ha\'e  been  interested  in  listening 
to  the  expressions  of  opinion  this  morning  on  the 
proper  training  for  an  electrical  engineer.  It  is  so 
easy  to  criticize  the  finished  product,  but  what  we 
want  to  know  is  the  reason  why  that  finished  product 
is  unsatisfactory  so  that  we  may  be  able  to  make 
the  correction  in  the  making  of  the  product  itself. 
I  have  been  much  interested  in  what  Mr.  Lieb  had 
to  offer  in  regard  to  a  sound  mechanical  foundation 
for  an  electrical  engineer.  I  heartily  second  his 
opinion.  I  appreciate  what  he  has  to  say  in  regard 
to  the  chair  of  common  sense,  but  am  inclined  to 
think  that  common  sense,  on  the  whole,  is  born,  not 
made.  It  is  very  difficult  to  instill  common  sense 
into  a  man  who  does  not  possess  it,  or  its  essentials. 
But  I  think  you  must  all  agree  if  we  could  have  the 
opinion  from  a  body  of  men  who  are  actively  in- 
terested in  increasing  the  development  of  the  elec- 
trical interests  of  the  country,  as  to  what  qualifica- 
tions are  expected  in  the  students,  we  as  teachers 
should  be  in  a  much  better,  a  much  sounder  and 
much  happier  position  in  turning  out  the  successful 
technical   graduate. 

Professor  W.  L.  Robb,  Hartford,  Conn. :  If  you 
take  a  young  man  fresh  from  a  technical  school,  you 
cannot  expect  any  more  from  him  than  the  hospital 
does  from  the  young  graduate  of  a  medical  school. 
It  is  only  after  years  of  experience  that  he  becomes 
an  engineer,  as  only  after  years  does  a  graduate  of 
a  medical  school  or  law  school  become  a  physician 
in  the  true  sense,  or  a  broad  lawyer.  You  cannot 
get  broad-minded  engineers  in  young  men  of  21  or 
22.  A  man  should  be,  first  of  all,  an  engineer  and 
later  a  specialist,  working,  in  the  department  of 
engineering  to  which  he  finds  himself  best  adapted. 

W.  M'.  Anthony,  Chicago:  There  is  another  side 
lo  the  fence  in  this  matter.  I  think  the  greatest 
handicap  to  the  young  men  going  into  the  central 
station  is  the  attitude  of  the  station  managers.  They 
bottle  up  most  of  their  information,  and  label  the 
bottles  "poison."  Until  they  are  willing  to  take  the 
labels  off  the  bottles  and  show  what  is  in  them,  we 
cannot  complain  of  the  technical  training  which  the 


young  man  receives  at  any  technical  school.  They 
come  from  the  schools  well  equipped,  and  if  you  do 
not  give  them  a  chance  to  display  their  ability,  it 
is  not  their  fault.  The  college  people  give  them  a 
better  chance  than  the  station  managers  do  after  the 
students  graduate.  The  manager's  office,  the  super- 
intendent's office,  and  everything  about  the  plant 
.should  be  wide  open  to  the  employes  of  the  plant 
along  the  lines  of  giving  them  necessary  informa- 
tion regarding  its  workings.  Take  the  bookkeeper 
in  and  give  him  some  knowledge  of  the  dynamo. 
The  auditor's  office  should  be  open  to  the  electrical 
engineer,  and  he  should  be  taken  into  your  confi- 
dence, and  he  will  get  an  idea  of  the  commercial 
value  of  the  dollar.  The  point  I  wish  to  make  is, 
that  the  station  managers  themselves  take  an  attitude 
toward  the  young  men  that  is  more  of  a  handicap  to 
the  young  engineer  than  all  the  colleges  put  together. 
Professor  W.  E.  Goldsborough,  St.  Louis,  Mo. : 
It  is  impossible  for  any  man  at  the  present  time  to 
round  up  and  fully  digest  all  the  knowledge  pertain- 
ing to  civil,  mechanical  and  electrical  engineering  in 
four  years.  It  is  perfectly  impossible  for  any  man 
to  do  it.  In  my  judgment  the  young  engineer  of  the 
future  will  have  four  years  of  general  engineering 
training  along  all  lines,  and  then  he  should  have 
two   years    of   specialized   training. 


Safeguards  Against  Lightning.' 

By  Alfred  Hands. 

The  number  of  buildings  damaged  by  lightning 
in  this  country  [Great  Britain]  varies  slightly  from 
one  year  to  another,  but  is  so  far  constant  that  it  is 
perfectly  safe  to  say  that  in  the  course  of  any  10 
years  between  3,000  and  4,000  suffer  from  this  cause, 
of  which  about  200  are  churches.  Statistics  that 
have  been  published  show  that  thunderstorms  are 
gradually  increasing  over  the  whole  of  civilized  Eu- 
rope. Thus,  in  the  course  of  60  years,  the  average 
number  of  such  storms  in  London  has  increased 
frorn  12  to  22  per  annum.  Considering  the  number 
of  lightning  discharges  in  these  storms,  it  appears 
eA'ident  that  damage  would  be  very  much  more  fre- 
quent if  it  were  not  for  the  number  of  lightning 
conductors  in  use.  Conductors,  however,  are  not 
always  successful.  They  sometimes  fail  when  they 
appear  to  have  been  applied  in  accordance  with  the 
better  known  rules  supposed  to  govern  the  subject. 
On  the  other  hand,  cases  occur  in  which  conductors 
that  would  be  condemned  as  inefficient  under  those 
same  rules  answer  perfectly  when  struck  by  light- 
nmg.  This  anomalous  state  of  affairs  shows  that 
there  is  some  important  factor  that  is  very  fre- 
quently overlooked,  and  which  must  be  the  crux  of 
the  question.  Probably  one  of  the  causes  that  in- 
terfere with  a  clear  conception  of  the  methods  nec- 
essary for  protection  is  the  view  that  is  often  taken 
as    to   what  a   discharge    of  lightning   is. 

At  the  best  lightning  is  too  often  regarded  as  an 
electric  current  overcoming  the  resistance  of  the 
air;  but  this  resistance  has  nothing  in  common  with 
that  which  is  the  subject  of  Ohm's  law,  and  to  con- 
sider it  merely  as  a  momentary  current  is  apt,  I 
think,  to  give  a  somewhat  misleading  view  of  the 
matter.  I  want  you  to  regard  it  as  a  breakdown 
of  the  dielectric — not  as  something  leaving  the  sky 
to  come  to  earth,  or  as  being  hurled  from  the  clouds 
to  strike  a  building,  but  to  consider  it — as  it  indeed 
is — as  a  fracture  or  cracking  both  of  the  air  and 
of  any  other  resisting  medium  between  the  oppositely 
charged  bodies,  the  clouds  and  the  earth.  As  a 
mechanical  analogue,  one  may  liken  the  air  under 
these  conditions  to  a  thick  slab  of  glass  subjected 
to  an  enormous  pressure  from  above  and  below, 
and  which  will  crack  when  the  pressure  is  greater 
than  the  material  will  bear.  A  building  may  be  con- 
sidered as  a  weaker  object  firmly  embedded  in  the 
glass.  We  may,  in  fact,  regard  ourselves  as  living 
between  the  inner  and  outer  coatings  of  an  enormous 
Leyden  jar  or  other  condenser.  Now,  when  the 
stress  to  which  the  air  is  subjected  has  reached 
the  breaking  point,  which  is  about  half  a  gramme 
weight  per  square  centimeter,  the  line  of  the  fracture 
becomes  visible  by  the  intense  heat  making  the 
air  particles  momentarily  incandescent,  and  this  we 
call  "lightning."  The  building  which,  being  in  the 
line  of  the  strain,  gets  damaged,  forms  only  a  part 
of  the  fracture;  the  air  is  equally  damaged,  but  is 
a  self-repairing  medium.  Unfortunately,  our  build- 
ings, trees  and  bodies,  which  are  less  resisting  than 
the  air,  are  not  self-repairing,  and  so  we  get  the 
deplorable  losses  of  life  and  property  that  occur 
every  year.  A  building  offers  less  resistance  than 
the  surrounding  air,  therefore  the  breakdown  would 
tend  to  go  through  a  building  rather  than  pass  it 
by  and  go  through  the  air  beside  it,  even  if  there 
were  no  metals  in  it  to  render  it  still  more  weak. 

Even  allowing  for  the  effects  of  induction,  light- 
ning can  no  more  be  attracted  by  a  conductor  than 
a  crack  across  a  sheet  of  glass  can  be  attracted 
by  any  weak  part  which  would  cause  it  to  take  other 
than  a  straight  course.  At  the  top  the  conductor 
would  be  provided  with  a  point,  or  several  points, 
so  as  to  prevent  the  discharge  occurring,  if  possible; 
and,  if  not,  to  try  and  render  it  less  violent.  As 
regards  the  lower  part,  if  it  ended  at  the  ground  line 
the  conductor  would  answer,  provided  there  had 
been  rain  and  the  surface  of  the  ground  was  wet; 
but  if  the  flash  occurred  in  dry  weather,  there  would 
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be  resistance  to  overcome  between  the  conductor 
and  the  conducting  stratum  below,  causing  heat, 
and  the  least  that  would  happen  would  be  that  the 
ground  at  this  point  would  be  blown  up.  This 
might  be  considered  not  worth  the  expense  of  mak- 
ing a  good  earth  connection  to  prevent ;  but  one 
cannot  be  certain  that  this  would  be  the  only  effect. 
The  explosive  force  in  such  a  case  is  often  equal 
to  that  of  some  pounds  of  gunpowder,  and  so  there 
is  danger  of  damage  lo  the  brickwork  or  foundation. 
A  fairly  good  earth  connection  is  therefore  advisable, 
but  it  need  not  be  a  "perfect  earth;"  so  long  as  the 
resistance  is  fairly  low,  and  the  conductor  is  of 
such  a  size  as  not  to  be  fused,  we  can  feel  confident 
that  it  will  answer  in  this  case.  It  must  not  be 
supposed  that  I  am  stating  that  a  good  "earth"  is 
never  necessary;  in  very  many  cases,  it  most  cer- 
tainly is.  A  discharge  would  not  leave  a  conductor 
even  if  there  was  a  fairly  high  resistance,  to  go  to 
earth  by  another  route  unless  there  was  a  riv.al  one 
open  to  it.  By  a  good  "earth"  I  mean  one  that 
has  a  low  resistance  in  comparison  with  any  other 
possible  "earth"  in  its  neighborhoo.d.  Now,  suppose 
that  instead  of  the  structure  being  composed  of  a 
solid  mass  of  bricks  or  stone,  it  was  made  hollow, 
with  a  stone  staircase  in  the  interior  and  a  gas  pipe 
carried  up  to  afford  light  at  intervals.  There  would 
then  be  a  rival  conductor  in  the  interior  with  a  per- 
fect earth  connection,  and  the  discharge  would  either 
be  entirely  diverted  to  the  gas  pipe,  or  be  divided 
between  the  conductor  proper  on  the  exterior  and 
the  accidental  one  in  the  interior,  according  as  the 
resistance  of  the  former  was  great  or  small.  There 
would  be  a  side  flash,  or  a  side  fracture,  between 
the  two  conductors,  if  the  brickwork  or  air  between, 
as  the  case  might  be,  was  not  sufficiently  strong  to 
resist  the  stress  suddenly  thrown  upon  it.  It  would 
be  necessary,  then,  besides  having  a  perfect  "earth," 
to  place  the  conductor  so  that  there  should  be  a 
sufficiently  strong  buffer  of  resisting  material  be- 
tween the  two  as  to  make  it  impossible  for  the  dis- 
charge to  break  through.  I  do  not  mean  by  this  the 
use  of  glass  insulators  or  keeping  the  conductor  a 
few  inches  away  from  the  wall,  but  by  a  considerable 
space  of  resisting  material.  Side  flash,  or  sparking, 
will  occur  between  a  struck  conductor  and  other 
metals  sufficiently  near  it.  A  perfect  "earth"  does 
not  prevent  side  flash,  it  only  reduces  the  sparking 
distance ;  a  comparatively  bad  "earth"  increases  it. 
Other  metals  must  be  at  a  safe  distance,  or  connec- 
tions made  across  to  act  as  a  conductor  for  the 
spark.  I  have  reasons  for  fixing  the  safe  distance 
between  two  perfectly  "earthed"  conductors,  in  the 
most  extreme  cases,  as  five  feet  for  ordinary  build- 
ing materials,  while,  in  some  cases,  depending  on 
the  course  of  the  accidental  conductor,  it  is  con- 
siderably less. 

Unfortunately,  metals  are  introduced  very  largely 
into  the  construction  of  modern  buildings.  Metal 
cowls  on  chimneys,  lead  flashing  round  chimney 
bases,  rain-water  pipes  and  gutters,  fire  grates,  gird- 
ers, gas  and  water-supply  pipes,  etc.,  form  a  most 
complicated  problem.  I  have  found  that  on  an 
average  about  a  dozen  cases  of  failure  of  conductors 
occur  in  this  country  every  year.  Cases  of  failure 
may  be  divided  into  five  main  classes  or  headings, 
(i)  Where  the  conductor  is  not  touched,  the  dis- 
charge taking  an  entirely  different  course.  (2)  In 
which  the  conductor  is  struck,  and  damage  occurs, 
owing  to  non-compliance  with  the  more  elementary 
rules  appertaining  to  the- subject.  The  ground  may 
be  blown  up,  owing  to  a  very  high  resistance,  the 
conductor  may  be  broken  or  fused  at  a  bad  joint,  or 
it  may  be  torn  loose,  owing  to  a  bad  bend.  (3) 
Where  a  part  or  the  whole  of  the  discharge  leaves 
the  conductor  and  takes  another  course  through 
accidental  conductors  to  earth.  Such  cases  often 
result  in  very  serious  damage.  If  inflammable  ma- 
terials happen  to  lie  in  the  path,  the  risk  of  destruc- 
tion of  the  building  by  fire  is  very  great.  (4)  Where 
sparks  occur  between  lightning  conductors  and 
neighboring  metals  not  leading  to  earth.  These 
cases  c|o  not  usually  result  in  very  serious  damage, 
unless  fire  is  caused  by  something  inflammable  in 
the  line  of  the  spark.  (5)  Where  there  is  no  side 
flash  from  the  cohductoi',  but  sparks  occur  between 
two  metals  distinct  from  the  conductor.  These  cases 
are,  fortunately,  not  very  common.  They  are  apt 
to  cause  fires ;  in  fact,  it  is  often  the  setting  of  the 
building  on  fire  that  shows  such  an  effect  has  oc- 
curred. 

A  fact  which,  although  generally  known  to  elec- 
tricians, is  frequently  overlooked,  is  that  all  metals 
are  conductors  of  lightning,  the  difference  in  con- 
ductivity between  one  kind  of  metal  and  another  be- 
ing in  this  connection  a  factor  of  very  little  moment; 
also,  that  the  accidental  conductors  about  a  building 
require  just  as  careful  consideration  as  the  intended 
conductors,  and  in  some  cases  even  more.  Too  little 
attention  is  given  to  the  fact  that  the  question  of  its 
efficiency,  or  non-efficiency,  depends  on  the  way  in 
which  it  is  applied,  rather  than  on  the  conductor 
itself.  The  part  that  often  makes  the  difference 
between  efficiency  and  non-efficiency  is  the  making 
of  various  connections  to  bridge  over  what  I  call 
sparking  gaps,  as  well  as  keeping  a  safe  distance 
away  from  metals  that  it  would  be  dangerous  to 
connect  to.  It  is  difficult  to  set  any  rule  as  to  the 
places  where  connections  have  to  be  made.  They 
can  only  be  judged  by  consideration  of  the  condi- 
Jions  that  would  exist  at  the  moment  of  discharge. 
I  may,  however,  say,  that  they  would  be  the  places 
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where  there  would  be  great  differences  of  potential. 
A  spark  is,  of  course,  the  outward  and  visible  sign 
of  a  difference  of  potential.  If  this  difference  is 
not  sufficiently  great  for  the  sparks  to  bridge  the 
gap  between  the  two  metals,  no  effect  will  occur. 
At  the  moment  of  a  lightning  discharge,  the  effect 
cannot  begin  and  end  just  at  the  one  spot  struck; 
there  mus^  be  waves  of  potential,  if  I  may  use  the 
term,  set  in  motion,  and  the  effect  would  be  visible 
as  a  spark  at  places  where  one  metal  approached 
another,  provided  they  happened  to  be  set  in  just 
the  right  manner.  These  eft'ects  arc  not  very  serious, 
as  a  rule,  but  they  may  cause  fires  if  the  conditions 
are  suitable,  and  they  tlierefore  require  guarding 
against  by  connections  at  the  critical  points.  If  you 
were  to  cover  a  building  completely  with  metal  from 
the  top  of  the  chinuicys  down  to  the  ground  line, 
making  earth  connections  on  each  side,  you  would 
have  a  sort  of  metal  case,  inside  which  no  electrical 
effects  would  occur.  You  might  have  metal  ramifi- 
cations of  all  kinds,  but  there  wotild  be  no  sparks 
within  the  structure.  It  would  not  even  be  necessary 
to  have  the  structure  entirely  covered  with  metal. 
One  might  run  a  large  number  of  wires  over  it,  both 
vertically  and  horizontally,  so  as  to  niake  a  metal 
cage,  aiid  obtain  the  same  effect,  provided  that  no 
metal  was  allowed  to  pass  into  the  building  from 
the  outside  without  being  connected  to  the  cage ; 
but  the  meshes  formed  by  the  wires  would  require 
to  be  comparatively  small.  It  would  not  be  suffi- 
cient to  run  just  a  few  conductors  over  it,  and  so 
get  a  sort  of  skeleton  cage.  There  is  a  case  on 
record  which  shows  that  this  does  not  aft'ord  metal 
screening.  For  very  dangerous  places,  such  as  ex- 
plosive magazines  and  factories,  metal  screening 
IS  generally  the  best,  and  often  the  only  safe  course 
to  adopt ; '  but  for  other  buildings,  I  think  the 
enormous  expense  and  unsightly  appearance  ^  of 
the  cage  system  of  protection  would  render  it  im- 
possible of  general  adoption.  In  arranging  a  con- 
ductor system  it  must  be  borne  in  mind  that  there 
are  certain  parts  of  a  building  that  are  exposed 
10  be  struck,  and  therefore  the  system  must  com- 
prise lines  of  conduction  from  all  those  parts.  To 
protect  one  and  leave  another  exposed  is  waste  of 
money. 

Earth  plates  should  be  proportionate  to  the  moist- 
ure in  the  soil,  never  less  than  three  feet  square,  or 
equivalent  area,  in  a  w-et  situation,  while  in  dryer 
ones  the  plates  must  be  increased  in  area  propor- 
tionately. In  somewhat  dry  soils  resistance  may 
be  reduced  by  bedding  the  earth  plates  in  coke,  but 
coke  should '  not  be  used  unless  it  is  absolutely 
necessary.  As  regards  the  best  kind  of  conductor 
to  use,  I  consider  that,  taking  into  consideration 
durability  and  cheapness,  copper  is  the  most  suit- 
able metal,  and,  as  regards  form,  copper  tape,  band 
or  ribbon,  as  it  is  indiscriminately  called,  is  the  best 
for  similar  reasons.  Copper  rope  answers  sufficiently 
well  for  a  time,  but  it  is  not  so  lasting  as  tape. 


Up-to-date  Electric  Sawmill  in  Oregon. 

The  electric  sawmill  of  the  Central  Lumber  Com- 
pany at  St.  Johns,  Ore.,  has  sawed  up  about  15,000 
feet  of  lumber  to  make  a  test  of  the  machine.  It 
seems  to  do  the  work  in  a  satisfactory  manner,  al- 
though it  does  not  cut  the  lumber  quite  as  fast  as 
expected,  but  this  w^ill  doubtless  be  remedied  when 
the  machinery  is  operated  for  some  time.  The  lum- 
ber ctit  is  high  class,  and  is  very  smoothly  sawed 
out.  There  is  none  of  the  roughness  noticed  in 
lumber  freshly  sawed  in  the  ordinary  mill.  The 
edges  are  clean  and  sharp.  The  mill  cut  up  an  im- 
mense spruce  log  over  seven  feet  thick  that  had  been 
discarded  by  the  larger  saw  mills  as  being  too  large. 
and  made  1,700  feet  of  lumber  out  of  it.  There  are 
four  saws,  the  large  one  being  driven  perpendicu- 
larly by  a  75-horsepower  motor,  and  three  horizontal 
saws  driven  by  a  45-horsepower  motor.  All  the 
saws  and  the  motors  are  hung  on  a  steel  frame. 
The  log  remains  perfectly  stationary  while  the  saws 
cut  it  up,  the  saws  and  motors  moving  on  the  steel 
frame  to  the  end  of  the  log,  and  then  backward. 
Logs  are  pulled  up  the  incline  from  the  river  on  a 
ball-bearing  truck,  which  is  operated  by  a  20-horse- 
power  motor.  The  mill  will  cut  up  logs  of  almost 
any  size,  and  there  is  very  little  waste  left.  Some 
new  adjustments  were  found  necessary  after  the 
run,  and  these  are  being  made.  The  company  will 
have  an  extensive  plant  at  St.  Johns.  All  the  streets 
it  asked  for  were  vacated  by  the  council.  Besides 
erecting  the  buildings  and  lumber  dock  for  the  saw 
mill,  the  company  will  put  up  an  ice  factory,  the 
machinery  for  the  large  establishment  being  on  the 
ground. 

Elevated  Structure  a  Haven   of   Refuge. 

During  the  recent  Kansas  City  floods  several  lives 
were  saved  that  would  have  been  lost,  probably, 
were  it  not  for  the  elevated-railway  sftructure.  "The 
people  of  this  city  may  never  fully  appreciate  the 
value  of  the  'L'  road  in  the  emergency."  said  Mr. 
James  of  the  Metropolitan  Street  Railway  Company, 
according  to  a  local  paper.  "When  people  floated 
down  the  current  on  houses,  rafts,  etc.,  and  were  in 
danger  of  drowning,  and  when  others  could  obtain 
a  safe  footing  they  made  their  way  to  the  'L'  road. 
Before  the  water  got  too  deep  people  were  hauled 
in  wagons  to  the  elevated  structure,  and  hundreds 
owe   their   escape   to   that   structure." 


CORRESPONDENCE 

London  Letter. 

London,  August  i. — The  scheme  for  technical  edu- 
cation, outlined  in  these  notes  a  few  weeks  back, 
when  it  was  first  proposed  by  Lord  Rosebery,  has 
been  considered  by  the  T^oudon  County  Council  and 
reported  upon  by  that  body.  Tlie  proposal  is  that 
the  council  is  willing  to  pay  $100,000  per  annum 
toward  the  maintenance  of  the  institution,  which 
sum  the  council  has  at  its  disposal,  without  any  call 
upon  the  rates.  A  government  grant  is  also  antici- 
pated, and  w-hen  the  scheme  is  fully  considered  by 
all  who  may  fairly  be  expected  to  interest  them- 
selves in  it,  there  seems  no  doubt  as  to  its  prac- 
ticability and  utility. 

The  big  fight  which  has  been  going  on  in  respect 
of  the  Somerset  electric  power  scheme,  under  which 
the  town  of  Bristol,  already  owning  a  large  mu- 
nicipal electric-supply  scheme,  was  to  be  included 
in  the  area  of  supply  by  the  company,  has  ended  in 
the  defeat  of  the  municipality,  the  House  of  Com- 
emons  having  decided  this  point.  In  the  case  of  the 
Northwestern  electricity  and  power  gas  bill,  which 
provides  for  the  supply  of  electricity  and  Mond 
gas  over  an  area  taking  in  several  counties,  the  pro- 
moters' financial  propositions  have  hardly  convinced 
the  committee,  which  is  cutting  out  huge  chunks 
of  the  proposed  area,  being  of  the  opinion  that  the 
proposed  capital  is  much  too  small  for  the  original 
objects  of  the  bill.  The  whole  of  Cheshire  is  cut 
out,  and  so  all  the  large  municipalities  owning  elec- 
tricity works  will  be  saved,  for  the  present,  at  any 
rate,  from  competition  with  the  company. 

The  London  County  Council  has  been  recom- 
mended to  sanction  the  expenditure  of  some  $750,- 
000  upon  its  large  Greenwich  tramway  power  house, 
from  which,  by  the  way,  it  is  proposed  to  supply 
power  for  a  portion  of  the  northern  lines  when 
they  are  "electrified."  In  the  matter  of  street  rail- 
ways, the  council  is  looking  very  far  ahead,  for  at 
present  it  stands  committed  to  an  expenditure  of 
something  like  $50,000,000  for  this  purpose,  and  pro- 
posals for  new  lines  are  being  put  forward  every 
week.  Two  other  sections  upon  the  underground- 
conduit  system  in  the  south  of  London  are  now 
practically    ready    for    opening. 

A  large  fan  measuring  20  feet  in  diameter  and 
driven  by  a  160-horsepower  electric  motor  has  been 
installed  upon  the  Central  London  Railway  for  ven- 
tilation purposes.  The  result  is  said  to  be  very  sat- 
isfactory. The  scheme  of  ventilation  for  this  line 
has  been  under  consideration  for  a  very  long  time, 
and  it  is  to  be  hoped  that  the  problem  has  been 
solved  at  last.  A  four  per  cent,  dividend  has  been 
paid  for  the  June  half  year. 

The  South  Lancashire  Tramways  Company  pro- 
poses to  extend  its  system,  whereby  it  will  be  pos- 
sible to  travel  40  miles  by  electric  trolley  cars. 

The  Great  Western  Railway  Company,  one  of  the 
main  steam  lines  of  the  country,  has  decided  to 
install  the  Miller  signaling  system  in  the  Severn 
tunnel,  which  is  4V2  miles  long.  The  signaling  sec- 
tions will  be  1,200  yards. 

It  was  stated  in  the  House  of  Commons  this 
week  that  practically  all  the  ships  in  the  navy  were 
equipped  with  space-telegraph  apparatus,  and  that 
the  government  paid  $100,000  per  annum  in  respect 
thereof,  the  greater  portion  of  which  went  to  the 
Marconi   company.  W. 


Queens  with  the  Nassau  County  electric  tracks. 
August  Belmont  is  at  the  head  now  of  the  great 
rapid-transit  system,  both  on  the  surface  and 
elevated  lines  of  this  city,  and  the  promoter  of 
the  rapid-transit  tunnel.  His  leasing  of  the  Man- 
hattan "L"  system  last  December  put  him  at  the 
head  of  the  street-railway  magnates.  Already  con- 
trolling about  100  miles  of  Manhattan  Borough 
tracks,  the  magnate  has  added  many  miles  more 
by  getting  the  property  on  Long  Island,  and  over 
all  these  lines  500,000,000  passengers  will  be  carried 
in    12   months. 

Mayor  Low,  Controller  Grout  and  Commissioner 
Robert  Grier  Monroe  of  the  Department  of  Water 
Suppl}-,  Gas  and  Electricity  yesterday  were  in  con- 
ference for  some  time  with  representatives  of  the 
Consolidated  Gas  Company,  going  over  the  ques- 
tions of  extending  the  necessary  franchises  so  that 
all  of  the  Consolidated  gas  plants  of  the  city  can 
be  moved  over  to  Ravenswood,  L.  I.,  and  also  of 
taking  up  Colonel  Monroe's  plan  to  build  a  municipal 
gas  plant.  After  the  meeting  the  mayor  said  that 
much  progress  had  been  made,  and  that  he  thought 
it  likely  that  some  definite  understanding  would  be 
reached  in   September. 

The  Rapid  Transit  Coimnission  is  being  flooded 
with  applications  from  the  owners  of  large  buildings 
near  subway  stations  to  build  passageways  connect- 
ing with  the  subway.  The  prospects  are  that  this 
will  lead  in  time  to  a  perfect  network  of  subways 
and  that  in  the  course  of  a  year  or  so  it  will  be 
possible  to  go  from  almost  any  part  of  Manhattan 
to  any  other  part,  and  make  the  whole  trip  under- 
ground. 

Charles  D.  Meneely,  secretary  and  treasurer  of  the 
Brooklyn  Rapid  Transit  Company,  is  ill  in  his  apart- 
ments in  the  Hotel  Margaret,  ISrooklyn.  The  na- 
ture of  his  illness  is  not  fully  determined  by  the 
physicians  attending  him,  but  it  is  supposed  that 
he  is  suffering  from  typhoid  fever.  It  is  said  that 
his    condition  is  quite   serious. 

Cars  will  be  running  over  the  New  York  and 
Stamford  railroad  within  a  week,  and  it  will  then 
be  possible  to  go  from  this  city  to  Stamford,  Conn., 
by  trolley.  The  completion  of  a  line  over  the  post 
road  from  Stamford  to  the  village  of  Greenwich 
marks  an  important  advance  in  the  development  of 
electric  railroads  in  this  section.  With  a  direct  line 
from  Stamford  to  Port  Chester,  connection  may 
be  made  with  the  Belmont-McDonald  four-track 
electric  road  between  New  York  and  Port  Chester, 
for  which  a  charter  has  been  granted  and  a  right- 
of-way  obtained. 

The  Oriskany  Valley  Electric  Company  of  Utica 
has  been  incorporated  with  a  capital  of  $100,000. 
'the  directors  are  G.  I.  Hovey  of  Deansborough, 
J.  F.  McBride  of  Clinton,  and  W.  C.  McAdam  of 
Utica. 

Ida  M.  Tritt  is  one  of  the  few  women  who  hold 
an  executive  position  in  a  railroad  company  in  the 
LTnited  States.  Two  weeks  ago  Miss  Tritt  was 
elected  treasurer  of  the  New  York  and  Queens 
County  street  railway.  She  has  held  a  position  in 
the  service  of  the  company  for  six  years.  Previ- 
ously to  that  she  had  been  employed  as  a  stenogra- 
pher and  bookkeeper  by  the  Philadelphia  Traction 
Company.  As  treasurer  Miss  Tritt  is  at  the  head 
of  the  auditing  department.  She  has  10  young 
women  assistants  and  her  election  as  treasurer  was 
unanimous.  O. 


New  York  Notes. 


New  York,  August  8. — Five  fireproof  passenger 
cars  have  been  received  for  use  in  the  subway  of 
the  Interborough  Rapid  Transit  Company.  These 
are  the  first  of  an  order  of  500  given  by  the  com- 
pany to  the  Wason  Manufacturing  Company  of 
Springfield,  Mass.  The  cars  resemble  those  now  in 
use  on  the  elevated  lines,  except  that  they  are  more 
ornamental,  a  little  larger,  less  liable  to  catch  fire, 
and  more  convenient  both  for  travelers  and  op- 
erators. The  lower  part  of  the  car's  body  is  made 
of  copper,  lacquered  so  that  it  will  not  become  dis- 
colored. The  length,  buffer  and  all,  is  51  feet  and 
two  inches ;  over  the  main  body,  42  feet  and  seven 
inches.  The  car  is  eight  feet  and  10  inches  in  width, 
with  a  height  of  11  feet  and  11%  inches.  The  use 
of  copper  in  the  lower  body  is  new  so  far  as  elec- 
tric roads  are  concerned,  though  it  has  been  seen 
infrequently  on  steam  railroad  lines.  The  frame- 
work of  the  car's  body  is  all  fireproof,  and  just  as 
the  steel  frame  of  a  skyscraper  is  covered  over  and 
filled  in  with  more  or  less  inflatamable  material,  so 
it  is  that  the  car's  skeleton  has  coverings  and  trim- 
mings made  of  wood  to  a  large  extent.  Everything 
possible  in  the  way  of  safety  appliances  has  been 
installed,  and  many  new  features  in  electric  car  con- 
struction  are  provided. 

The  report  that  control  of  the  Queens  and  Nassau 
electric  systems  had  passed  into  the  hands  of  the 
United  States  Mortgage  and  Trust  Company,  as  trus- 
tee for  August  Belmont  and  other  financiers,  has 
been  confirmed  at  the  offices  of  Mr.  Belmont.  It 
was  also  hinted  that  important  changes  would  be 
made  in  other  than  official  capacities.  Among  the 
roads  which  have  passed  into  the  control  of  Mr. 
Belmont  are  the  New  York  and  Queens  County 
electric  railway,  which  operates  as  branches  lines 
extending  all  through  Queens  to  College  Point. 
Flushing  and  Jamaica  and  also  the  New  York  and 
N'orth  Shore  road,  which  extends  through  Jamaica 
and    Far   Rockaway,   and    has   connecting   points   in 


New  England  News. 

Boston,  August  8. — Rival  trolley-line  promoters 
are  trying  to  secure  grants  to  build  a  line  from 
Lynn,  Mass.,  to  Nahant,  the  adjacent  peninsula, 
where  many  rich  Massachusetts  people  have  their 
summer  residences.  Among  the  all-the-year  resi- 
dents is  United  States  Senator  Henry  Cabot  Lodge. 
The  senator  is  identified  with  one  of  the  proposi- 
tions, and  the  owners  of  the  line  of  barges  now 
running  to   Nahant  are  back  of  the  other. 

The  Middlesex  Street  Railway  Company,  which 
proposes  to  build  a  trolley  line  from  Billerica,  Mass., 
to  Arlington,  Mass.,  has  in  view  the  creation  of  a 
rival  line  to  the  existing  one  from  Boston  to  Lowell, 
Mass.,  and  desires  to  make  connections  with  essen- 
tial links  at  each  end.  Considerable  trackage  is  to  be 
over  private  land,  and  a  high  speed  is  contemplated. 

Protests  against  any  movement  looking  to  the 
removal  of  the  Massachusetts  Institute  of  Tech- 
nology buildings  to  Cambridge,  or  any  other  place 
outside  of  Boston,  are  beginning  to  appear  from 
various  sources  among  Boston  citizens.  Although 
it  is  virtually  decided  that  the  Institute  is  to  be 
removed  from  its  present  location  to  some  site,  as 
yet  undetermined,  where  more  ample  space  for  its 
future  growth  may  be  obtained,  one  Boston  archi- 
tect of  considerable  note  urges  that  the  present 
group  of  buildings  be  retained,  and  added  to,  in 
the  interests  of  architectural  beauty  as  well  as  in 
the  spirit  of  local  pride  in  the  character  and  stand- 
ing of  "Tech"  as  a  Boston  institution.  H.  A.  Phil- 
lips is  the  architect  referred  to,  and  ordinarily  bis 
opinion  is  accorded  much  respect. 

Hearings  before  the  Massachusetts  railroad  com- 
missioners have  been  set  for  August  21st  by  that 
board,  on  the  matter  of  electric-railway  speed  reg- 
ulation. One  petition  comes  from  Boston  and  the 
other  from  the  town  of  Wellesley.  The  city  of  Bos- 
ton asks  for  a  speed-maximum  regulation,  making 
15  miles  the  limit  in  residential  sections  and  10 
miles   the   limit   in   business  sections.     The  town   of 
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Wellesley  asks  for  a  maximum  of  25  miles  an  hour, 
and  a  slowing  clown  to  six  miles  at  public  and  pri- 
vate crossings.  The  Wellesley  petition  is  an  indi- 
cation of  what  may  be  expected  from  other  towns, 
as  it  is  among  the  first,  of  importance,  to  come  be- 
fore the  board  under  a  new  law  on  the  subject 
passed  by  the  last   Legislature. 

The  Massachusetts  railroad  commissioners,  on 
August  7th,  issued  an  order  authorizing  the  Blue 
Hills  Street  Railway  Company  of  M'ilton,  Mass., 
one  of  the  richest  and  most  beautiful  towns  in  the 
state,  to  purchase  the  property  and  franchises  of 
the  Milton  Street  Railway  Company.  Milton  is  on 
the  route  from  Boston  to  Brockton,  Mass.,  and  the 
road  is  a  -factor  in  the  passenger  traffic  between 
the    two    cities. 

The  city  of  Waltham,  Mass.,  has  received  from 
the  builders  its  new  Wire  Department  building,  this 
week,  which  is  to  be  the  headquarters  of  the  city's 
fire  and  police-signal  departments.  Outside  of  Bos- 
ton it  is  the  most  complete  and  modern  _  in  New 
England,  according  to  experts  who  have  inspected 
the    equipment. 

Among  the  important  electric-railway  deals  fi- 
nanced by  James  F.  Shaw  &  Co.,  the  Boston  electric- 
road  promoters,  is  one  that  will  bring  about  trolley 
connections  between  Hartford  and  New  Haven, 
Conn.,  by  way  of  Middletown,  Conn.  The  Hartford 
and  Middletown  and  the  New  Haven  and  Middle- 
town  companies,  which  are  both  under  the  Shaw 
concern's  direction,  held  annual  meetings  this  week, 
heard  reports  and  elected  directors.  About  $30,000 
has  been  expended  in  surveys,  and  the  roads  are 
capitalized   at   $1,500,000  each. 

•  From  Stainford,  Conn.,  to  New  Rochelle,  N.  Y., 
by  trolley  cars,  via  Greenwich,  Conn.,  is  the  latest 
achievement  in  electric-railway  development  in  that 
section.  Only  one  change  is  necessary  on  the  trip. 
The  Greenwich  Tramway  Company  is  authorized  to 
consolidate  with  any  other  lines  in  connecting  links 
in  Connecticut  and  New  York  states,  and  a  merger 
is  under  way  in  accordance  with  this  act  of  the 
Connecticut  Legislature,  and  a  stock  issue  of  $2,000,- 
000  is  planned,  in  the  name  of  the  New  York  and 
Stamford  Street  Railway  Company. 

Bennington  (Vt.)  caoitalists  are  interested  in  the 
North  Adams  and  Bennington  Electric  Railway 
Company,  and  .its  20-mile  line  from  North  Adams, 
Mass.,  via  Pownal  and  Williamstown  to  Benning- 
ton, for  which  surveys  were  begun  about  the  first 
of   August.  B. 

Canadian  Intelligence. 

Winnipeg,  Man.,  August  7. — Hugh  L.  CoojDer  of 
New  York,  consulting  engineer  of  the  Niagara 
Power  Company,  is  in  Winnipeg  to  direct  the  work 
of  the  Winnipeg  Power  Company  on  behalf  of 
Mackenzie  &  Mann.  Mr.  Cooper  stated  that  the 
work  Mackenzie  &  Mann  have  undertaken  in  the 
Prairie  City  would  be  pushed  on  to  completion  as 
rapidly  as  possible,  and  would  be  by  far  the  best 
power  plant  in  Western  Canada.  On  his  return  Mr. 
Cooper  will  inspect  the  installation  work  of  the 
Niagara    Power    Company   at   Niagara. 

Negotiations  are  now  being  carried  on  between 
the  Winnipeg  Street  Railway  Company  and  the 
council  of  the  town  of  St.  Boniface,  Man.,  for  the 
construction    of   electric    car   lines    in   that   town. 

General  Manager  W.  C.  Hawkins  of  the  Cataract 
Power  Company  has  offered  to  construct  a  railway 
track  from  Birch  Avenue,  Hamilton,  Ont.,  to  the 
International  Harvester  Company's  works,  over 
which  cars  from  the  street  railway  may  run,  and 
to  issue  eight  tickets  for  25  cents,  provided  the  city 
will  forego  its  percentage  on  the  passengers  carried 
along  the  Birch  Avenue  line.  Mr.  Hawkins  says 
the  double-tracking  will  cost  about  $50,000.  The 
city  finance  committee  appears  to  favor  the  fore- 
going of  the  percentage  on  the  limited  tickets,  but 
not  on   the   other   fares    collected   during  the   day. 

The  city  of  Toronto  has  made  an  agreement  with 
the  Toronto  electric  railway  whereby  the  various 
radial  railways  may  enter  the  city  over  this  com- 
pany's tracks.  The  agreement  provides  for  the  car- 
rying of  passengers,  package  freight  and  express  in 
the  cars  of  suburban  lines  run  over  the  Toronto 
system  to  points  in  the  city  to  be  designated  by  the 
city  engineer.  The  necessary  permission  is  to  be 
given  for  connecting  the  tracks  of  the  city  with 
suburban  lines.  H. 


Southern  Developments. 

Charlotte,  N.  C,  August  8. — The  board  of  com- 
missioners of  Fulton  County,  Ga.,  has  granted  a 
franchise  to  the  promoters  of  the  electric  line  from 
Atlanta  to  Roswell. 

It  is  reported  that  the  Catawba  Electric  Company, 
which  is  developing  a  waterpower  plant  near  Rock 
Hill,  S.  C,  contemplates  transmitting  power  to 
Charlotte,  N.  C,  to  be  sold  for  manufacturing,  etc. 

Electrical  experts  have  arrived  in  Richmond,  Va., 
to  undertake  the  relieving  of  the  electrolysis  con- 
ditions in  that  city. 

The  promoters  of  the  Citizens'  Light  and  Power 
Company  of  Richmond,  Va.,  believe  that  their  char- 
ter will  be  granted  by  the  city.  A  number  of  mer- 
chants composing  the  company  propose  to  estab- 
lish a  plant  to  furnish  light  and  power.  About 
$500,000  will  be  expended,  it  is  said. 

The  plant  of  the  Tuscaloosa  (Ala.)  Light  and 
Power  Company  was  destroyed  on  August  5th  by 
the  explosion  of  a  lOO-horscpower  boiler.  The  loss 
is  estimated  at  $20,000. 


The  survey  of  the  proposed  electric  line  from 
Carnesville  to  Athens,  Ga.,  a  distance  of  40  miles, 
is  now  nearing  completion.  Plans  will  shortly  be 
concluded    for   beginning   actual   work   on   the   line. 

The  Concord  (N.  C.)  Light  and  Ice  Company 
has  been  chartered  with  $75,000  capital.  The  con- 
cern has  the  right  to  operate  light,  ice  and  power 
plants  and  electric  railways. 

A  syndicate  has  purchased  a  6,600-horsepower 
waterfall  near  Anderson,  N.  C,  and  will  develop 
the  same  electrically.  J.  J.  Fretwell  is  among  those 
interested.  Some  of  the  stockholders  of  the  Ander- 
son "VVater,  Light  and  Power  Company  are  inter- 
ested in  the  new   development. 

The  Nashville-McM'innville  electric  railway  in 
Tennessee  is  now  said  to  be  assured.  An  application 
for  a  charter  will  soon  be  filed.  C.  W.  Henley  of 
Columbus,  Ohio,  is  one  of  the  chief  promoters  of 
this   interurban   line. 

A  company  has  been  organized  at  Jackson,  Miss., 
by  Wirt  Adams  and  others,  to  build  an  electric  line 
to  Vicksburg  in  the  near  future.  It  is  said  that 
northern  capital  will  furnish  a  large  part  of  the 
necessary  funds.  The  length  of  the  proposed  line 
will   be   45    miles. 

It  is  given  out  that  an  electric  railway  will  be 
opened  up  between  Nashville,  Tenn.,  and  Chicago 
by  constructing  new  lines  and  consolidating  old  ones. 
Chicago  and  Philadelphia  capital  is  interested.  Cars 
will  be  running  between  Louisville,  Ky.,  and  Chicago 
within  two  years,  it  is  estimated.  The  Kentucky 
Traction  Company  proposes  to  extend  the  line  on 
to  Nashville,  Tenn,  L. 


Information  from  Indiana. 

Indianapolis,  Ind.,  August  10. — Ground  has  been 
broken  at  Anderson  on  the  Indiana  Union  Traction 
Company's  air  line  between  Anderson  and  Elwood. 
This  line  will  be  20  miles  long  and  is  to  be  com- 
pleted in  90  days. 

The  power  house  at  Lebanon  for  the  Indianapolis 
and  Northwestern  Traction  Company  is  almost  com- 
pleted. All  of  the  electrical  machinery  is  in  position, 
the  car  barns  completed  and  cars  will  be  run  to 
Indianapolis  this  week.  The  building  and  ma- 
chinery represents  an  expenditure  of  $350,000. 

The  Richmond  City  Council  has  at  last  granted 
the  Richmond  and  Northwestern  Traction  Company 
a  franchise.  The  company  will  have  to  make  traffic 
arrangements  with  the  local  company  to  use  its 
tracks  on  streets  occupied  by  it.  The  term  of  the 
franchise  is  35  years. 

The  capital  for  the  construction  of  the  Madison, 
Greensburg  and  Indianapolis  Traction  line  has  all 
been  subscribed  and  the  immediate  building  of  the 
road  is  now  assured.  The  line  is  to  run  from  Madi- 
son, through  Rexville,  Versailles,  Osgood.  Napoleon 
to  Greensburg,  where  it  will  connect  with  the  Shel- 
byville  line  and  enjoy  traffic  arrangements  to  In- 
dianapolis. The  length  of  the  line  is  49  miles.  MV  D. 
Wilson  of  Madison  is  president. 

A  new  electric  line  to  connect  Anderson,  Nobles- 
ville  and  Lebanon  is  being  projected  by  W.  R.  Camp- 
bell and  others. 

The  Indiana  Union  Traction  Company  has  in- 
augurated a  fast  limited  service  between  Indianapolis 
and  Marion.  The  present  schedule  will  be  cut  from 
four  hours  to  a  little  less  than  three  hours  with  four 
cars  each  way  a  day. 

George  J.  Marott,  president  of  the  Kokomo,  Ma- 
rion and  Western  Traction  line,  says  that  his  com- 
pany holds  the  record  for  rapid  construction.  In 
four  months  he  has  made  the  survey,  bought  the 
right-of-way,  graded  14  miles  and  laid  six  miles  of 
track,  and  in  a  short  time  trains  will  be  running 
between  Kokomo  and  Marion. 

The  franchise  granted  to  the  Northwestern  Trac- 
tion Company  to  enter  Frankfort  provides  for  steel 
trolley  poles.  The  company  put  a  force  of  men  to 
work  at  midnight  on  the  Sth  inst.,  and  by  morning 
had  a  large  number  of  wooden  trolley  poles  placed. 
Mayor  Clark,  with  a  gang  of  workmen  armed  with 
cross-cut  saws  and  axes,  proceeded  to  fell  the  poles, 
and  in  less  than  two  hours  almost  every  pole  had 
been  brought  down.  They  mayor  says  Frankfort 
is   to  have  steel  trolley  poles  or  none. 

The  fact  that  a  car  of  the  Indianapolis  Street  Rail- 
way Company  struck  Mrs.  Beaupre,  injuring  her 
and  demolishing  her  $1,200  automobile,  which  she 
was  driving,  would  not  be  singular  but  for  the  fact 
that  she  bought  her  machine  with  money  procured 
from  the  street-car  company  on  a  judgment  for  a 
previous  injury  suffered  while  attempting  to  leave 
a  car.  The  two  accidents  occurred  within  a  block 
on  the  same  line. 

The  Indiana-Ohio  celebration  over  interstate  trol- 
ley connection  will  take  place  in  Glen  Miller  Park 
at  Richmond,  Thursday  evening,  August  13th.  The 
governors  of  the  two  states  and  the  mayors  of  In- 
dianapolis, Dayton,  Springfield  and  Columbus  and 
prominent  citizens,  representatives  of  the  press  and 
others  have  been  invited  to  attend.  President  Win- 
ters of  the  Dayton  and  Western,  and  President 
Fauvre  of  the  Indianapolis  and  Eastern  will  be  pres- 
ent to  tell  about  what  fine  through  service  will  be 
opened  August   15th.  F. 


Michigan. 


Detroit,  August  8.— A  meeting  to  consider  the  pro- 
posed electric  railroad  from  Ionia  north  was  held 
recently  at  the  town  clubrooms.     A  committee  was 


appointed  to  look  after  the  prospects  and  canvass 
for   funds. 

Actual  construction  work  on  the  Jackson-Chelsea 
division   of   the   "Boland"   interurban   system  began 

his  week,  and  officials  hope  to  have  cars  running 
n,S  n.7"""i5  ''^^=-  Between  Grass  Lake  and 
Chelsea    ittle  needs  to  be  done  besides  the  installa- 

.on  of  the.  electric  third-rail,  with  which  the  road 
will  be  equipped.  Construction  work  east  of  Chel- 
sea w.  1  be  begun  m  a  few  days,  and  it  is  the  inten- 
tion of  the  company  to  push  the  road  through  to 
Batk  C^'eel  "  ^f'^^'V]^'^^-  Through  cars^from 
njyjf  (^  *°  ^""  ^'■'"''  ^■■'=  promised  by  the 
middle  of  December.  ■* 

The  Saginaw-Bay  City  Railway  and  Light  Com- 
Tr™torN''T^''T?°'°°°'    '"=    '^^^"    '-orpfrated  "t 

^™s-/^pLtJ^Lnf:r^j^ -1-^114  -  s^ 
wfiifaZ  E  E?d:i;"aTjrrao:J--^ '  ^°«- 

St.   Charles   will   put  in  an   electric-lightin"-  nlant 

The°Uke"citv  Co*°  '^  "'"""?  by.  Se^ptembef 'rst 
J-ne  l^ake  City  Council  is  consider  ng  an  applica- 
tion for  a  25-year  franchise  for  an  elecfric-iighrand 
waterworks   plant   in   the   village 

The  village  fathers  at  North  Adams  have  closed 
the  contract  for  the  installation  of  an  electric-liriit 
mg^plant,  and  the  lights  are  to  be  turned  on  in^  60 

The  Toledo  and  Monroe  electric  railway  of  Mon- 
roe was  put  out  of  commission  by  a  severe  electrical 
storm  the  fore  part  of  the  week  Lightning  s  ruck 
the  switchboard  and  all  car  service  wa^s  d"  ont  nued 
for  over  an  hour.  Electrical  storms  have  been  of 
frequent    occurrence   throughout    the   state   the    las 

sZd^rhtf^Sii""^'^ '''"''' '°  p™p-'^  i^-  - 

Grand  Rapids  capitalists,  headed  by  M.  J  Clark 
of  the  Clark-Jewell-Wells  Company,  have  been  look 
mg  over  the  route,  and  prospecfs  for  an  electric 
a.lway  from  Grand  Rapids  to  Cedar  Springs  with 
branches  to  Linden  Lake  and  Whitefish  Lake  re 
soits.  The  business  interests  in  Cedar  Springs  are 
much  opposed  to  the  road.  This  is  usually  tlfeway 
small  towns  regard  interurban  lines.  They  fiX 
against  an  electric  line,  but  after  the  road   is  buil 

'"The  r^'u    n,"j  %7  ^"'^^^'^  ""''  '^°  without  it. 

the  L.  H  Olds  Electric  Company  of  Lansing  has 
asked  for  a  franchise  for  a  street  railway  in  Lansing 

I  he  diflferences  between  the  Detroit  United  Rail- 
way and  the  firemen,  which  caused  a  short  t^  up 
o  Detroit  s  street-car  system,  have  been  settled,  and 
all  danger  of  further  trouble  has  been  averted  The 
men  were  not  given  a  reduction  in  the  number  of 
hours  work,  as  requested,  but  10  of  the  firemen 
were  raised  from  $1.75  to  $2  a  day.  This  make" 
every  man's  pay  $2  a  day,  with  the  exception  of 
hve,   who  are  known  as  first  firemen,  and  they  re- 

before     ^^^'  ^^   "^'^    "^"^   '°   ^°'"'    ^    '^'^'    ^= 

John  E.  Mills  of  Port  Huron,  who  promoted  the 
it.  Johns  and  Lansing  electric  railroad  (famed  for 
prospective  operation  on  the  Arnold  electro-pneu- 
matic system)  died  on  August  3d  in  Marysville. 
tie   was   a    sufiferer    from   locomotor   ataxia 

C.  G.   W. 

Northwestern  Notations. 

Minneapolis,  August  8.-A  committee  of  Mankato 
(Minn.)  business  men  recently  reported  to  the  Busi- 
ness Men  s  Association,  advising  that  a  municipal 
ighting  plant  be  erected,  as  the  city  is  now  said  to 
be  paying  exorbitant  rates.  It  advises  the  forminc. 
of  a  syndicate  to  take  charge  of  the  new  venture   ° 

A  new  engine  and  dynamo  will  be  installed  at  the 
lighting  plant  at  Fosston,  Minn.  This  will  give  a 
system   of  3,000  lights'   capacity. 

The  Iowa  City  Council  has  granted  a  franchise 
to  the  Cedar  Rapids  Railroad  Company  to  build  and 
operate  an  electric  road  in  that  city.  It  is  expected 
tliat  the  line  will  be  in  operation  between  Cedar 
Kapids  and   Iowa  City  by  January   ist. 

The  contract  for  the  electric-lighting  plant  at  In- 
dependence, Wis.,  was  awarded  as  follows:  L 
Kraft,  Winona,  Minn.,  building,  $725 ;  Crowley  Elec- 
tric Company,  Duluth,  Minn.,  steam  portion,  $3  050  • 
Fort  yVayne  (Ind.)  Electric  Company,  electrical 'por- 
tion, $2,998.     Total,  $6,773. 

An  ordinance  has  been  proposed  granting  to  the 
South  Sioux  City,  Homer  and  Southern  Railway 
Company  a  right-of-way  through  the  streets  of 
South  Sioux  City,  Neb.  The  company  is  given  18 
months  to  get  the  proposed  line  in  operation. 

A.  W.  Bryant  and  William  Bradford  of  Stevens 
Point,  Wis.,  have  secured  the  contract  for  installing 
the  electric-light  plant  to  be  put  in  at  Plainfield, 
Wis.,  by  Starks  &  Skeel.  The  plant  will  start  out 
with   about  400  lights. 

The  Crowley  Electric  Company  of  Duluth  has 
sued  the  village  of  Verndale,  Minn.,  for  $3,200,  said 
to  be  due  the  company  from  the  village. 

Dr.  C.  O.  Straub  has  asked  the  Hennepin  county 
commissioners  for  the  privilege  of  building  an  elec- 
tric line  along,  the  county  road  from  Minneapolis 
to  Anoka.  This  is  the  second  petition  the  commis- 
sioners have  received  within  two  weeks  for  a  line 
along  the  same  road.  Both  claim  to  have  plenty  of 
backing  to  build  the  road,  but  there  seems  to  be 
considerable  opposition  within  the  board  against 
granting  the  right-of-way  to  either  company. 

The  Sheboygan  (Wis.)  Street  Railway  Companv 
has  received  a  shipment  of  902  tons  of' steel  rails, 
which  is  said  to  be  sufficient  to  finish  building  the 
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extension  to  Plymouth.  The  contract  for  erecting 
the  power  house  near  Plymouth  has  been  let  to  C. 
Ackerman  of  Sheboygan. 

C.  \\".  Newberry  of  Crookstoii.  Minn.,  has  ac- 
cepted the  ordinance  granting  him  a  telephone  and 
electric-light  franchise  at  Abbotsford,  Wis. 

Citizens  of  Mineral  Point,  Wis,,  propose  a  bonus 
of  $50,000  to  have  the  Dubuque-Plattville  electric 
line  extended  to  that  point  the  coming  year. 

The  electric  lock  at  Janesville,  Wis.,  where  three 
electric  lines  cross  has  been  repaired  and  put  in 
service,  after  having  been  out  of  use  for  several 
months. 

The  Davenport  and  Clinton  (Iowa)  Traction  Com- 
pany has  been  incorporated  with  a  capital  stock  of 
$500,000,  with  the  privilege  of  increasing  it  to  $3,000,- 
000.  An  interurban  line  between  the  two  cities  will 
be  built.  The  incorporators  are  U.  D.  Eddy,  J.  U. 
May  and  H.  T.   Beatty. 

The  Milwaukee  Electric  Railway  and  Light  Com- 
pany seems  to  be  striving  to  get  control  of  the  light- 
ing and  railway  privileges  of  the  suburban  towns 
and  has  already  made  contracts  with  several  of  them 
for  furnishing  the  electric  lighting. 

The  night  men  employed  on  the  street-raihvay 
lines  at  Omaha,  Neb.,  have  adopted  a  resolution 
demanding  a  raise  in  wages  to  25  cents  an  hour  and 
a  minimum  scale  of  a  dollar  a  day  for  extra  men. 

No  bids  were  accepted  for  a  dynamo  for  the  state 
penitentiary  of  Nebraska,  and  new  bids  will  be  ad- 
vertised for,  this  time  to  include  a  motor  for  running 
the  machinery  in  the  prison  shops.  R. 


Among  the  Rockies. 

Butte,  JMont.,  August  7. — It  is  rumored  that  the 
Pittsburg  and  ilontana  Mining  Company  will  soon 
construct  a  new  electric  railway  in  Butte,  to  extend 
to  the  Nine  Mile  House.  It  is  said  that  the  road 
will  have  its  city  terminal  in  the  center  of  the  busi- 
ness district,  and  that  it  will  be  equipped  with  the 
best  and  latest  approved  rolling  stock,  and  that  a 
magnificent  summer  and  winter  resort  will  be  es- 
tablished at  the  Nine  Mile  House. 

The  Cowles  Mining  Company  of  Livingston,  Mont., 
has  filed  a  water  right  on  the  waters  of  the  Boulder 
River.  The  power  will  be  used  for  developing  elec- 
tric power  for  mining,  milling  and  manufacturing 
purposes.  The  power  house,  it  is  said,  will  be  sit- 
u.ited  near  what  is  known  as  Boulder  Falls. 

The  Paradise  Power  and  Development  Company 
is  being  organized  at  Winnemucca,  Nev.,  for  the 
purpose  of  operating  and  maintaining  power  plants 
to  furnish  electric  light  and  power.  The  company 
will  also  construct  and  operate  an  electric  railway 
in  Nevada.  The  water  of  Martin  Creek  in  Paradise 
Valley  has  been  appropriated,  and  the  project  will 
be  pushed  to  completion  as  rapidly  as  possible. 

The  City  Council  of  Wallace,  Idaho,  has  granted 
a  franchise  to  Herman  J.  Rossi  and  associates  for 
the  installation  of  an  electric  power  plant  and  the 
construction  of  an  electric  street-car  system  for  that 
cit}'. 

The  Minnesota  and  Arizona  Gold  Mining  Com- 
pany and  the  Gold  Basin  Mining  Company,  oper- 
ating properties  on  the  Colorado  River,  are  contem- 
plating the  erection  of  an  electric  power  plant  which 
will  cost  in  the  neighborhood  of  $1,750,000.  The 
electric  power  thus  generated  will  be  used  in  their 
mining  interests  and  the  companies  propose  to  sup- 
ply power  to   the   surrounding  mines.  H. 


On  the  Pacific  Slope. 

San  Francisco,  Cal.,  August  6. — The  Humboldt 
Power  Company  of  Eureka,  Cal.,  has  secured  a 
franchise  from  the  supervisors  for  the  erection  of 
an  electric  transmission  line  in  Eureka. 

L.  A.  Campbell  of  Rossland,  Cal.,  has  secured  the 
contract  to  equip  the  pole-line  extension  of  the 
Cascade  Water,  Power  and  Light  Company's  power 
line  to  Greenwood,  Cal. 

The  Pacific  Electric  Company  has  been  awarded 
a  franchise  by  the  supervisors  of  Covina,  Cal.,  for 
an  electric  street-railway  line  along  Badillo  Street. 
The  construction  work  will  commence  at  once  and 
will  be  under  the  supervision  of  Chief  Engineer 
George    Pillsbury. 

Engineers  have  started  for  Eagle  Creek  at  Union, 
Wash.,  to  commence  construction  work  on  the  Eagle 
Creek  electric  power  plant,  which  will  cost  $200,000 
and  will  be  completed  about  January  i,  1904, 

The  San  Jose  Interurban  Railway  Company  of 
San  Jose,  Cal.,  has  let  the  contract  for  the  erection 
of  its  power  house  to  G.  H.  and  S.  Walker,  on  a 
bid  of  $6,000.  Work  will  commence  at  once,  and 
the  structure  will  be  ready  for  the  machinery  by 
September  ist. 

A  surveying  party  under  the  direction  of  G.  Pur- 
cell  of  Los  Angeles,  Cal,,  is  making  surveys  at  the 
head  of  the  San  Joaquin  River.  It  is  reported  that 
it  is  working  on  a  plan  for  the  transmission  of 
electric  power  from  the  upper  San  Joaquin,  across 
from  Mammoth,  into  the  San  Joaquin  Valley,  the 
power  line  to  run  westward  through  the  mountains. 

Advices  from  Visalia,  Cal.,  slate  that  construction 
work  is  about  to  commence  on  the  Visalia-Lcmon 
Cove  electric  railroad.  Work  will  be  started  at 
three  points  along  the  right-of-way  at  the  same  time. 

The  council  of  Stockton,  Cal.,  has  passed  an  ordi- 
nance granting  to  the  American  River  Electric  Com- 
pany permission  to  construct  and  maintain  poles 
and  wires   for  the  transmission   of  electric  current. 


It  is  the  intention  of  the  company  to  furnish  the 
city  with  electric  lights. 

C.  E.  Barker,  one  of  the  proprietors  of  the  iron 
works  at  Hanford,  Cal.,  has  been  granted  a  fran- 
chise by  the  council  for  the  construction  and  opera- 
tion of  an  electric  plant  in   that  place. 

The  Southern  Pacific  Railway  Company  will 
equip  its  new  roundhouse  at  Oakland,  Cal.,  and  the 
new  machine  shops  with  a  full  electric-light  system. 
The  company  will  also  extend  the  automatic  block- 
signal  system  from  the  Sixteenth  Street  depot  in 
Oakland  to  the  stockyards,  a  distance  of  about  two 
miles.  The  system  is  to  be  installed  on  the  road 
from  Port   Costa   to  Crockett. 

The  Bakersfield  (Cal.)  Electric  Light  and  Gas 
Company  is  to  be  consolidated  with  the  Power  De- 
velopment Company,  and  the  new  corporation  will 
be  known  as  the  Power,  Transit  and  Light  Com- 
pany, which  will  operate  all  business  in  the  future. 
The  company  is  about  to  construct  an  extension  to 
the  system  in  both  Bakersfield  and  Kern  City,  Cal. 
Charles  W.  Willard,  H.  L.  Atkinson  and  P.  J.  Mul- 
ler  are  at  the  head  of  the  enterprise. 

The  Owens  River  Water  and  Power  Company  has 
just  been  incorporated  in  San  Francisco  with  a  cap- 
ital stock  of  $3,000,000  by  W.  H.  McClintock,  John 
Landers  and  others.  The  company  has  for  its  ob- 
ject the  supplying  of  electric  power  and  light  in 
Tonopah,  Nev.  Leon  M.  Hall  is  the  company's 
electrical  engineer,  with  offices  in  the  Hayward 
Building.  The  company  owns  water  rights  on  the 
Owens  River  in  Inyo  County,  which  alone  are  ca- 
pable of  developing  10,000  horsepower,  which  will 
be  transmitted  about  90  miles  to  Tonopah.  The 
plant  will   be  built  as  soon  as  possible. 

Work  is  progressing  very  satisfactorily  on  the 
new  electric  transmission  system  of  the  American 
River  Electric  Company.  The  excavation  for  the 
main  power  plant  near  Placerville,  Cal.,  has  been 
finished  and  work  will  soon  commence  on  the  walls. 
A  part  of  the  electrical  equipment  has  already  been 
shipped  from  the  eastern  factory  and  the  flume  is 
about  completed.  B.  Condit  is  the  engineer  on  the 
ground.  A. 


Seattle,  Wash.,  August  7. — By  the  unanimous  vote 
of  the  City  Council  of  Whatcom,  Wash.,  the  city 
granted  the  Whatcom  and  Skagit  Interurban  Rail- 
way Company  a  franchise  over  certain  streets  de- 
sired to  connect  with  the  70  miles  of  electric  rail- 
way which  the  company  is  to  build  between  Mount 
Vernon  and  Deming,  on  the  Nooksack  River  in 
Whatcom  County. 

At  a  special  meeting  of  the  City  Council  of  Mount 
Vernon,  Wash.,  the  members  voted  unanimously  to 
grant  the  Globe  Industrial  Company  a  franchise  for 
a  term  of  50  years  for  the  purpose  of  conductini; 
an  electric-light  and  power  plant.  Among  those  in- 
terested in  the  Globe  Industrial  Company  are  George 
Stewart  and  Fred  Sanders  of  Seattle,  Wash. 

It  is  rumored  in  Walla  Walla,  Wash.,  that  if  the 
Philadelphia  people  complete  negotiations  for  the 
Walla  Walla  and  Pendleton  electric-light  plants,  it 
is  the  intention  of  the  new  company  to  construct 
a  large  power  plant  at  some  suitable  point  to  fur- 
nish electric  power  and  lights,  not  only  for  Walla 
Walla  and  Pendleton,  but  for  the  towns  of  Milton, 
Freewater,  Weston,  Athena  and  Adams  also.  It  is 
learned  from  Pendleton  that  although  the  deal  for 
the  plant  has  not  been  closed,  it  is  expected  it  will 
be  in   a  few  days. 

The  Tacoma  (Wash.)  Cataract  Company  has  filed 
a  petition  with  the  county  commissioners  asking  for 
a  franchise  to  extend  its  power  lines  in  the  Indian 
addition  to  Tacoma  for  the  purpose  of  furnishing 
light,  heat  and  power  to  residences  and  manufac- 
tories. The  commissioners  are  disposed  to  encour- 
age the  extension  of  the  electric-light  and  power 
privileges. 

The  Lane  County  Electric  Company  has  begun 
work  on  its  new  power  station  to  be  erected  at 
Springfield,  Ore.  The  power  plant  will  be  one  of 
the  finest  in  the  state,  and  current  will  be  gener- 
ated and  sold  for  all  purposes  in  Eugene  and  Spring- 
field. 

The  Gray's  Harbor  Electric  Company  of  Aber- 
deen, Wash.,  has  bought  the  plant  of  the  North 
Shore  Electric  Company  at  Hoquiam.  The  North 
Shore  plant  was  owned  by  George  H.  Emerson  and 
eastern  capitalists,  and  the  price  paid  was  in  the 
neighborhood  of  $40,000.  Mr.  Finck,  manager  of 
the  Gray's  Harbor  company,  says  they  will  take 
possession  of  their  new  acquisition  in  three  weeks 
and  will   supply  Hoquiam  with  light.  P. 


PERSONAL. 


Sylvester  Potter,  late  of  Chicago,  has  succeeded 
Thomas  Farmer  as  master  mechanic  of  the  Detroit 
United  Railway. 

Charles  Goss,  Amesbury,  Mass.,  aged  62  years, 
died  on  July  31st.  He  was  an  ex-member  of  the 
Massachusetts  Legislature  and  had  been  president 
for  several  years  of  the  Haverhill  and  Amesbury 
Street  Railway  Company. 

Sir  William  H.  Preece  of  London,  the  well-known 
electrical  engineer  and  long  connected  with  the  tele- 
graph department  of  the  British  Postofiice,  is  se- 
riously ill  with  pneumonia.  With  his  sons  and  Ma- 
jor Philip  Cardcw  he  is  associated  in  the  firm  of 
Preece  &  Cardew,  consulting  electrical  engineers. 
One  of  his  sons,  William  Llewellyn  Preece,  had 
just  arrived  in  the  United  States  when  he  found  a 


telegram  awaiting  him  announcing  his  father's  ill- 
ness. The  younger  Mr,  Preece  immediately  returned 
to   England. 

G.  C.  French  of  Chicago  has  been  elected  super- 
intendent of  the  Iowa  Falls  Electric  Light  and 
Power  Company  of  Iowa  Falls,  Iowa.  F.  B.  Curtis, 
who  has  superintended  the  company's  affairs  for  the 
last  seven  years,  resigned  to  engage  in  business  at 
Chariton,   Iowa. 

Ernest  Gonzenbach,  an  electrical  engineer  for- 
merly connected  with  the  Aurora,  Elgin  and  Chi- 
cago and  the  Albany  and  Hudson  electric  railways, 
has  been  engaged  for  the  building  of  the  Youngs- 
town  and  Southern  Railway,  an  electric  road  to 
connect  Youngstown  and  East  Liverpool,  Ohio. 

J.  Henry  Hallberg,  electrician  of  the  General  In- 
candescent Arc  Light  Company  at  the  time  of  its 
absorption  by  the  General  Electric  Company,  has 
been  made  general  superintendent  of  the  electrical 
department  of  the  Cincinnati  Gas  and  Electric  Com- 
pany. Mr.  Hallberg's  ability  as  an  electrical  engi- 
neer is  well   known. 

A.  E.  Kennelly,  past-president  of  the  American 
Institute  of  Electrical  Engineers  and  now  professor 
of  electrical  engineering  in  Harvard  LIniversity,  was 
married  on  July  22d  to  Miss  Julia  Grice  at  Boston, 
Mass.  Mr.  and  M'rs.  Kennelly  will  be  at  home  to 
their  friends  after  November  ist  at  12  Hawthorne 
Street,    Cambridge,    Mass. 

W.  J.  Dawson,  who  resigned  on  July  8th  from 
his  position  as  assistant  superintendent  of  the  Four- 
teenth Avenue,  Crosstown  and  Harper  Avenue  di- 
vision of  the  Detroit  United  Railway,  to  accept  the 
general  superintendency  of  the  Rapid  Railway  Sys- 
tem of  Detroit,  was  last  week  presented  a  diamond 
scarf  pin  by  the  Detroit  United  Railway  employes 
in   the   division. 

During  his  vacation.  Mayor  Harrison  of  Chicago 
has  designated  three  city  officials  to  perform  the 
duties  of  acting  mayor  in  turn  or  otherwise,  as  may 
be  agreed  upon.  One  of  these  is  City  Electrician 
E.  B.  Ellicott.  "It  is  the  first  time  that  Mr.  Ellicott 
has  been  burdened  with  that  responsibility,  but  I 
feel  secure  in  him  just  the  same,''  the  mayor  is  re- 
ported to  have  said. 


ELECTRIC  LIGHTING. 

An  electric-light  plant  is  to  be  erected  at  Seward, 
Neb.,  at  a  cost  of  $10,000. 

The  city  of  Merced,  Cal.,  proposes  to  issue  $81,000 
of  bonds  for  an  electric-light  system  and  waterworks. 

M'.  P.  Fowler  of  Morris,  Minn.,  has  been  granted 
a  franchise  to  install  an  electric-light  plant  in  Mor- 
ris. 

The  electric-light  plant  at  Brown  City,  Mich.,  will 
be  purchased  by  the  village  and  run  under  mu- 
nicipal control. 

Bonds  to  the  amount  of  $28,000  have  been  voted 
for  the  construction  of  an  electric-light  plant  at 
Riverrouge,  Mich. 

Superintendent  Perry  of  the  electric-light  plant 
at  Breham,  Texas,  announces  that  the  plant  will  be 
improved  and   enlarged. 

D.  H.  Polk  of  Lakeland,  Fla.,  will  receive  bids 
until  September  12th  for  $35,000  of  electric-light, 
waterworks   and   improvement  bonds. 

Plans  and  specifications  for  a  $10,000  electric-light 
plant  at  Laurinbnrg,  N.  C,  are  being  prepared 
by  W.  D.   Marrow  of  Charlotte,  N.   C. 

The  Board  of  Trade  of  Pine  Bluff,  N.  C,  is  in- 
terested in  a  company  which  is  being  organized  for 
the  purpose  of  constructing  an  electric-light  plant 
in  that  city. 

Bids  are  being  received  by  the  City  Council  of 
Niagara  Falls,  N.  Y.  (G.  F.  Diemer,  city  clerk),  for 
no  less  than  400  electric  arc  lights  for  the  term  of 
five  years  from  November  ist.  The  bids  are  to  be 
for  a  rate  per  year  for  each  lamp. 

The  Springfield  (III.)  Light,  Heat  and  Power 
Company,  recently  organized  to  furnish  light,  heat 
and  power,  has  been  incorporated  with  a  capital 
stock  of  $100,000.  The  incorporators  are  E.  G. 
Schmidt,  Bluford  Wilson  and  W.  H.  Brown. 

The  Northern  Illinois  Light  and  Traction  Com- 
pany of  Ottawa,  111.,  was  incorporated  recently  with 
a  capital  stock  of  $250,000.  The  company  proposes 
to  operate  a  system  of  street  railways  and  to  fur- 
nish electric  light.  L.  W.  Hess,  J.  I.  Warner  and 
C.   E.  Woodward  are  the  incorporators. 

The  Board  of  Public  Improvements  of  St.  Louis 
has  awarded  the  contract  for  lighting  the  city  build- 
ings. That  portion  of  the  city  south  of  Washing- 
ton Avenue  will  be  lighted  by  the  Missouri-Edison 
Electric  Company  for  $15,000  and  the  northern  dis- 
trict by  the  Laclede  Gas  Light  Company  for  $8,400 
a  year. 

The  business  and  properties  of  the  Smith  Lake 
Light  Company  of  EI  Dorado,  Ark.,  have  been  ac- 
(|uired  by  the  El  Dorado  Light  and  Power  Com- 
pany, recently  incorporated.  James  H.  Smith  of 
Little  Rock  is  president  of  the  new  company.  Im- 
provements, including  a  system  of  waterworks,  will 
soon    be   made. 
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ELECTRIC  RAILWAYS. 

The  Omaha  (Neb.)  Street  Railway  Company  has 
let  the  contract  for  the  construction  of  its  new  power 
house  on  Jackson  Street,  Omaha. 

The  Metropolitan  Street  Railway  Company  of 
Kansas  City,  Mo.,  states  that  the  gross  earnings 
for  July  showed  an  increase  of  fully  10  per  cent. 
over   the  corresponding  month   of  last  year. 

By  the  terms  of  a  franchise  granted  the  South 
Shore  Traction  Company  to  construct  a  trolley  line 
through  Amityville,  L.  I.,  the  company  is  required  to 
pave  the  roadbed  and  sprinkle  and  light  the  high- 
ways traversed. 

The  supervisors  of  Tehama  County,  Cal.,  have 
granted  a  franchise  to  the  Tuscan  Mineral  Springs 
Corporation  to  construct  and  operate  an  electric 
railway  on  the  highway  between  Red  Bluff  and 
Tuscan   Springs. 

The  directors  of  the  Mahoning  Valley  Street 
Railway  Company,  at  a  recent  meeting  held  at 
Youngstown,  Ohio,  considered  plans  for  the  pro- 
posed construction  of  the  missing  link  of  the  system 
between  Cleveland  and  Pittsburg. 

A  special  commission  has  been  appointed  to  meet 
in  St.  Petersburg  for  the  purpose  of  discussing  the 
details  connected  with  the  project  of  constructing 
an  electric  suspension  railroad  between  St.  Peters- 
burg and  Moscow,  a  distance  of  about  400  miles. 

The  Beaumont,  Sour  Lake  and  Port  Arthur  Trac- 
tion Company  of  Beaumont,  Texas,  is  about  to 
construct  a  large  power  house  to  supply  over  50 
miles  of  railway  and  furnish  electric  power  and 
light  to  factories,  pumping  stations  and  towns.  D. 
W.  Meeker  and  B.  R.  Norville  are  among  the  di- 
rectors. 

The  Frankfort  (Ky.)  City  Council  has  confirmed 
the  sale  of  the  street-car  franchise  to  W.  S.  Lugce 
of  Cleveland,  Ohio,  i  ne  street-car  system  was  sus- 
pended a  year  ago  on  account  of  certain  freight- 
carrying  rights  having  been  withdrawn.  These 
rights  have  been  restored  and  the  line  is  to  be  ex- 
tended several  miles. 

Officials  of  the  Union  elevated  loop  structure  have 
complained  to  the  Chicago  city  officials  claiming  that 
the  foundations  of  the  elevated  structure  are  being 
affected  by  excavation  being  made  for  the  large 
building  at  the  corner  of  Clark  and  Van  Buren 
Streets.  The  city  has  been  asked  to  provide  some 
protection  to  the  elevated  structure  in  such  cases. 

The  sub-committee  of  the  Royal  Commission  on 
London  Street  Traffic  which  has  been  appointed  to 
study  American  street-railway  systems  will  sail  for 
New  York  on  September  i8th.  The  committee  con- 
sists of  Lord  Ribblesdale,  George  Gibb,  David  Bar- 
bour, J.  D.  Poynder  and  Francis  Hopwood.  It 
will  visit  New  York,  Boston,  Chicago  and  other 
large  cities. 

The  interests  of  the  Beaumont  and  Sour  Lake 
and  the  Beaumont,  Port  Neches  and  Port  Arthur 
(Texas)  electric-railway  companies  have  been  con- 
solidated and  the  plans  of  the  two  companies  are 
to  be  carried  out  by  the  amalgamated  concern.  More 
than  50  miles  of  interurban  electric  railway  is  to  be 
built,  connecting  Beaumont  with  Sour  Lake,  Sara- 
toga, Port  Arthur  and  Port  Neches. 

The  Northern  Electric  Company,  which  operates 
a  street-car  line  in  the  northwestern  part  of  Chi- 
cago, has  been  refused  its  demand  upon  the  city  for 
a  return  of  the  deposit  of  $2,500  which  the  company 
had  made  to  insure  its  compliance  with  the  ordinance 
granting  the  franchise  12  years  ago.  Since  the 
company  has  not  fully  completed  the  construction 
of  its  tracks  the  city  will   retain  the  deposit. 

It  is  reported  that  J.  C.  McM'ichael,  president  of 
the  Atlas  Railway  Supply  Company,  Chicago,  pro- 
poses to  construct  an  electric  railway  from  St.  Joseph, 
Mich.,  through  the  Fairplain  district,  up  along  the 
shores  of  the  St.  Joseph  River  for  12  miles.  It  is 
purposed  to  form  a  stock  company  and  the  property 
owners  along  the  proposed  road  will  aid  in  construc- 
tion by  subscribing  for  stock  in  the  company. 

Another  application  to  operate  an  electric  line  in 
Alameda,  Cal.,  over  the  north  and  south  side  lines 
now  operated  by  the  Southern  Pacific  Company  has 
been  filed  with  the  executive  committee  of  50  chosen 
by  the  city  trustees  to  assist  them  in  settling  local 
franchises.  P.  N.  Berringer,  as  agent  and  repre- 
sentative of  eastern  capitalists,  submitted  the  appli- 
cation. It  was  stated  that  the  easterners  are  the 
firms  of  Mechem,  Mitchell  &  Co.  and  Kay,  De  Wolf 
&  Co.,  both  of  New   York. 

A  company,  to  be  known  as  the  Elevated  Electric 
Railway  of  New  Jersey,  has  been  organized,  it  is 
said,  to  revive  the  plans  which  were  launched  seven 
years  ago  for  the  construction  of  an  elevated  rail- 
way from  Hoboken  to  Orange,  Bloomfield  and 
Montclair.  The  plan  contemplates  a  tunnel  in  LIo- 
boken  4,600  feet  long  and  a  ferry  to  Fourteenth 
Street,  New  York  city.  J.  S.  Holmes  of  Orange, 
N.  J.,  is  interested  in  the  undertaking,  the  esti- 
mated cost  of  which  is  $2,000,000. 

The  Pennsylvania  Railroad  Company  has  under 
construction  in  the  shops  at  Altoona,  Pa.,  the  first 
of  the  new  steel  passenger  coaches  that  are  to  be 
used  in  its  tunnels  in  New  York.  It  resembles 
other  passenger  coaches  of  the  company  except  that 


it  is  built  entirely  of  steel,  there  being  not  a  particle 
of  wood  about  it  except  the  seats.  It  is  50  feet 
long,  vestibuled,  and  has  no  steps,  they  being  un- 
necessary, owing  to  the  depressed  tracks.  The  car 
is  equipped  with  Westinghouse  air  brakes,  and  is 
heated  with  steam  and  lighted  by  electricity.  The 
seats   are   of   rattan. 

The  City  Council  of  Belleville,  111.,  has  granted 
the  Morrison  Express  Company  of  East  St.  Louis 
a  franchise  to  run  freight  and  express  cars  over 
the  tracks  of  the  Belleville  electric-railway  system. 
A  year  ago  the  express  company  was  granted  a 
franchise  to  operate  on  the  electric  railways  just 
as  they  are  doing  on  the  East  St.  Louis  and  Sub- 
urban system.  The  innovation  resulted  in  a  heavy 
loss  of  traffic  to  the  steam  railways,  which  resulted 
in  the  revoking  of  the  privilege.  Recently  the  steam 
railways  increased  the  freight  charges  between  Belle- 
ville and  East  St.  Louis,  causing  the  restoring  of 
tlie    franchise    of    the    Morrison    company. 


AUTOMOBILES. 


Tyndale  Palmer,  representing  the  Union  Terminal 
Company  of  New  York  city,  is  in  Nashville,  Tenn., 
with  a  view,  it  is  said,  of  establishing  a  plant  in 
that  city  for  the  manufacture  of  all  kinds  of  motor 
vehicles. 

The  Automobile  Maintenance  Company  of  Chi- 
cago, incorporated  a  short  time  ago  by  Ernest  Lunn, 
W.  G.  Carlton  a"nd  F.  Allison,  is  doing  a  flourishing 
business  and  is  gradually  increasing  its  facilities. 
The  company  makes  a  specialty  of  storing  and  re- 
pairing automobiles.  For  this  purpose  the  old  Com- 
monwealth electric-light  station  at  Fifty-third  Street 
and  the  Illinois  Central  tracks  was  fitted  up.  Cur- 
rent is  supplied  for  charging  electric  machines  and 
facilities  have  been  provided  for  cleaning  and  repair- 
ing storage  batteries.  The  company  now  has  the 
care  of  about  30  machines. 


POWER  TRANSMISSION. 

The  Winding  Shoals  Electric  Power  Company  of 
Buford,  Ga.,  has  been  incorporated  and  has  for  its 
object  the  development  of  waterpower  of  the  Chat- 
tahoochee River.  Electricity  will  be  generated  for 
manufacturing  and  lighting  purposes  and  for  op- 
erating electric  railways.  H.  I.  Jacquish  of  Gaines- 
ville, Ga.,  and  G.  W.  Winslow  of  Chicago  are  among 
those   interested. 

The  Peterborough  Hydraulic  Power  Company,  of 
which  Senator  George  A.  Cox  is  president,  is  build- 
ing a  new  power  plant  on  the  Otonabee  River  in  the 
town  of  Peterborough,  Ontario,  Canada,  which  will 
be  equipped  with  a  1,500-kilowatt,  2,240-volt  West- 
inghouse generator,  having  7,200  alternations  and 
running  at  150  revolutions  per  minute,  to  be  direct- 
connected  to  waterwheels,  and  also  two  125-volt,  di- 
rect-current, direct-coupled  exciters  of  75  kilowatts' 
capacity  each.  This  power  house,  when  completed, 
will  be  an  unusually  fine  one,  and  is  to  furnish 
power  to  the  Peterborough  Mill  of  the  American 
Cereal  Company,  owned  by  the  Quaker  Oats  Com- 
pany. Power  will  be  supplied  to  several  other  man- 
ufacturing plants  in  the  town  and  to  the  Peterbor- 
ough Light  and  Power  Company,  which  does  the 
electric  lighting  and  small-power  business  in  Peter- 
borough. 


PUBLICATIONS. 


Circulars  Nos.  1037  and  1067  of  the  Westinghouse 
Electric  and  Manufacturing  Company,  Pittsburg, 
Pa.,  treat,  respectively,  of  engine-type  alternators  and 
air-blast  transformers.  Of  the  alternators  two  kinds 
are  described — those  with  rotating  fields  and  those 
with  rotating  armatures.  Illustrations  are  given, 
together  with  descriptions  of  parts,  armature  wind- 
ing, etc.  Some  general  information  is  added  and 
two  views  of  actual  installations.  In  the  transformer 
catalogue  are  illustrated  some  very  large  transform- 
ers, having  rated  capacity  as  high  as  2,750  kilowatts. 
The  manner  of  building  up  the  cores  and  coils  is 
described,  and  also  the  method  of  cooling.  An  effi- 
ciency curve  is  shown,  besides  drawings  and  tables  of 
dimensions. 


TRADE  NEWS. 


The  Tar  River  Oil  Company,  Tarboro,  N.  C,  is 
in  the  market  for  an  isolated  electric-lighting  plant 
with   capacity   of   about   70   i6-candlepower   lights. 

H.  P.  Mackey,  secretary  Blue  Ridge  Electric  Light 
and  Power  Company,  Blue  Ridge,  Ga.,  wants  bids 
on  complete  equipment  for  the  construction  of  and 
operation  of  a  waterpower  electric-light  plant. 

The  Alloway  Electric  Company  of  Chicago,  with 
a  capital  stock  of  $2,500,  has  been  incorporated  by 
Wilmore  Alloway,  Harry  Alloway  and  Edmond  Mc- 
Mahon.  It  is  proposed  to  manufacture  electrical 
apparatus  and  supplies. 

The  Holmes  Electric  Company  of  Baltimore,  Md., 
has  been  incorporated  with  a  capital  of  $10,000. 
The  company  will  manufacture  and  deal  in  elec- 
trical supplies.  G.  R.  Holmes,  W.  H.  Rose  and 
Thomas    Sudler   are    the    incorporators. 

The  Waterlown  Engine  Company  has  recently 
opened  a  Cliicago  office  at  27  Nortli  Canal  Street,  in 


charge  of  the  W.  P.  Lyons  Company.  Mr.  Lyons 
is  an  engine  man  of  long  experience,  familiar  with 
the  work  of  erecting  and  installing  as  well  as  of 
selling.  He  will  be  glad  to  respond  promptly  to  any 
inquiries. 

Articles  of  incorporation  have  been  filed  by  the 
Waterloo  Electrical  Supply  Company  of  Waterloo, 
Iowa.  The  company  is  capitalized  at  $35,000  and 
will  do  a  general  electrical  business  and  carry  a 
full  line  of  electrical  supplies  and  appliances.  The 
officers  are :  President,  H.  W.  Grout ;  vice-presi- 
dent, L.  G.  Hopkins ;  secretary,  F.  S.  Pettit. 

Emil  Rathenau,  general  manager  of  the  Allge- 
meine  Elektricitaets  Gesellschaft  of  Berlin,  is  said 
to  be  planning  to  come  to  the  United  States  to  study 
electrical  progress  here  and  resume  the  negotiations 
with  the  General  Electric  Company  which  were 
recently  conducted  in  Berlin  by  two  delegates  of 
the  latter  company  and  broken  off  without  a  result 
being  reached. 

The  Yost  Electric  Manufacturing  Company  of 
Toledo,  Ohio,  has  increased  its  capital  stock  from 
$75,000  to  $200,000  to  take  care  of  its  increasing 
business.  The  concern  manufactures  the  Yost  key 
sockets  and  other  electrical  and  mechanical  appli- 
ances. A  new  factory  was  completed  last  May, 
but  it  is  found  necessary  to  provide  means  of  again 
increasing  the  output.  A  number  of  new  articles 
will   be  added  to  the  company's  list. 

Sealed  proposals  will  be  received  at  the  office  of 
the  supervising  architect  of  the  United  States  Treas- 
ury Department  until  September  gth,  for  the  con- 
struction, including  heating  apparatus,  electric  wir- 
ing and  conduits  of  the  United  States  postoffice  at 
Holyoke,  Mass.,  in  accordance  with  the  drawings 
and  specification,  copies  of  which  may  be  had  at 
the  office  of  the  postmaster  at  Holyoke,  or  of  James 
Knox  Taylor,  supervising  architect,  Treasury  De- 
partment, Washington,  D.   C. 

The  International  Instrument  Company  has  re- 
cently been  incorporated,  and  the  address  of  the 
company  is  23  Church  Street,  Cambridge,  Mass. 
The  concern  has  issued  an  announcement  sheet 
which  will  be  followed  by  a  flexible  catalogue.  The 
purpose  of  the  company  is  to  manufacture  high- 
grade  laboratory  and  engineering  apparatus.  Though 
its  apparatus  will  be  described  in  the  catalogue  to 
follow,  it  wishes  to  call  immediate  attention  to  a 
line  of  unit  resistances  which  it  is  now  handling  and 
also  a  variety  of  complete  rheostats. 

The  General  Incandescent  Arc  Light  Company 
has  removed  its  general  sales  offices  to  529  West 
Thirty-fourth  Street,  New  York  city.  This  re- 
moval, the  company  says,  has  been  occasioned  by 
the  purchase  of  its  former  building  by  the  Penn- 
sylvania Railroad  Company  (for  its  metropolitan 
tunnel  work).  The  General  Incandescent  company 
took  advantage  of  the  opportunity  to  supply  its  own 
need  of  more  facilities  for  all  of  its  departments, 
due  to  the  increase  of  business.  With  an  enlarged 
manufacturing  plant  and  generally  increased  and 
improved  facilities  of  the  General  Incandescent  com- 
pany will  be  able,  when  settled  in  its  new  quarters, 
to  furnish  a  more  varied  line  of  goods,  effect 
quicker  deliveries,  and,  in  short,  to  serve  its  cus- 
tomers better  than   ever. 


BUSINESS. 


The  Ewing-Merkle  Electric  Company,  St.  Louis, 
Mo.,  wishes  to  dispose  of  a  surplus  stock  of  Diehl 
direct-current  desk  and  ceiling  fans  and  will  do  so 
at  low  prices.  Shipments  will  be  filled  in  regular 
order,  subject  to  prior  sale.  The  company  has  nearly 
400  fans  on  hand  at  the  present  time,  comprising 
12  and  16-inch  sizes  for  desks,  and  ceiling  fans  from 
12  to  46  inches. 

J.  H.  Fowler  of  Chicago,  the  well-known  cedar 
man,  has  secured  the  contract  for  ties  and  poles 
from  the  Cedar  Rapids,  Iowa  City  and  Southern 
Railway  and  Light  Company.  This  company  is  build- 
ing an  electric  railway  from  Cedar  Rapids  to  Iowa 
City,  and  is  using  verv  heavy  construction  work. 
The  contract  calls  for  about  70,000  ties  and  a  large 
number   of   poles. 

J.  L.  Hudson,  a  leading  merchant  of  Detroit, 
Mich.,  has  adopted  a  novel  mode  of  advertising. 
A  set  of  the  Thos.  E.  Clark  space-telegraph  instru- 
ments has  been  installed  in  his  store,  and  the  inno- 
vation is  useful  as  well  as  pleasing  to  the  customers. 
Orders  are  transmitted  through  the  large  store,  which 
forms  a  source  of  entertainment  to  visitors.  The 
Thos.  E.  Clark  Wireless  Telegraph-telephone  Com- 
pany  has   its   headquarters   at   Detroit. 

An  attention-arresting  souvenir  is  distributed  by 
ihe  Cutler-Hammer  Company  of  Milwaukee,  Wis. 
It  consists  of  a  miniature  dice-box,  with  cover,  an 
inch  and  a  quarter  high  by  three-fourths  of  an  inch 
in  diameter.  Inside  are  six  small  dice,  which, 
though  small,  are  in  other  respects  equal  to  any 
occasion.  The  outside  of  the  box  bears  the  in- 
scription, "Winners — Cutler-Hammer  field  rheostats 
— Chicago,  Pittsburg,  Milwaukee,  Boston,  New 
York." 

The  American  Electrical  Heater  Company  of  17 
and  19  Spencer  Street,  Detroit,  Mich.,  has  issued 
a  circular  to  the  effect  that  the  company  was  or- 
ganized in  1894  by  B.  H.  Scranton  and  John  Scud- 
der,   who  are   still  connected  with  the  company,  the 
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first  as  president  and  general  manager  and  the  lat- 
ter as  secretary  and  treasurer.  This  company  owns 
its  own  patents,  and  wishes  to  call  attention  to  the 
fact  that  it  has  never  been  affiliated  or  associated 
in  any  way,  either  directly  or  indirectly,  with  any 
other  concern  in  Detroit  or  elsewhere. 
The  H.  \V.  Johns-Manville  Company.  100  William 


Street,  New  York,  has  issued  an  advertising  bulletin 
of  original  design.  It  is  a  heavy  piece  of  cardboard 
having  split-leaf  covers  on  each  side  which  open  in 
the  center  disclosing  the  card  within.  Upon  one 
side  of  the  card  is  shown  an  ordinary  hot-water  bag" 
generally  used  for  applying  heat  locally  to  the  body. 
This    is    "the    old    wav."      On    the    other    side — "the 


new  way" — is  Lhe  "electrotherm,"  a  device  manu- 
factured by  the  company  which  is  designed  for  the 
same  purpose.  It  consists  of  wires  insulated  and 
protected  by  asbestos  woven  into  a  light  pad  which, 
when  attached  to  an  ordinary  incandescent  lamp 
cord,  oilers  sufficient  resistance  to  produce  a  con- 
stant and    uniform  heat. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


735'Oyy.  Starting;  Switcli  for  Electric  Motors.  Au- 
gustine R.  Everest,  Lynn,  Mass.,  assignor  to  the 
General  Electric  Company,  Schenectady,  N.  V. 
Application    filed    ilay    22,    1902. 

In  combination  with  the  main  and  starting  windings 
of  an  induction-motor,  is  a  switch  having  a  movable 
member  adapted  in  one  position  to  complete  circuits 
through  both  of  the  windings,  and  nic^ns  for  automatic- 
ally moving  the  movable  nicmbei-  from  that  position  to 
a  position  in  which  circuit  througli  the  main  winding 
only    is    completed. 

"35.103-  Constant-current  Transformer.  Daniel  0.- 
Hull,  St.  Louis,  Mo.  Application  filed  January 
15.    1902. 

The  apparatus  consists  of  a  primary  coil,  a  secondary 
coil  and  a  two-part  core  for  the  coils.  One  of  the  parts 
can  be  revolved  and  is  adapted  by  its  movement,  to 
shunt  the  magnetic  tlux  of  the  primary  coil  through  the 
core  around  the  secondary  coil  in  harmony  with  the 
variations  of   current    in  the   latter    coil.      (See    cut.) 

735,118.  Polyphase  Alternating-current  Induction 
Motor.  Walter  Langdon-Davies  and  Alfred 
Soames,  Surrey,  England.  Application  filed 
June  9,   1902. 

A  polyphase  alternating-current  induction  motor  is 
so  constructed  that  the  body  of  the  induced  member 
offers  a  path  of  comparatively  high  resistance  to  cur- 
rents induced  within  it  and  carries  a  winding  of  high 
conductivity,  the  circuit  througli  which  can  be  broken 
at  starting  and  completed  when  the  motor  has  been  run 
up   to   about   full  speed.      (See   cut.) 

735»I5I-  Centrifugal  Starting  Switch  for  Induction 
Motors.  Henry  G.  Reist,  Schenectady,  N.  Y., 
assignor  to  the  General  Electric  Company,  Schen- 
ectady, N.  Y.     Application  filed   May  26,   1902. 

The  principal  features  are  a  closed-circuited  arma- 
ture-winding combined  with  resistance  in  each  phase  of 
the  winding.  The  resistances  arc  divided  into  sections. 
Independent  centrifugally  actuated  switches  are  con- 
nected with  the  armature,  which  are  adjusted  to  operate 
indei>endently  to  short-circuit  corresponding  sections  of 
the  resistance  in  the  several  phases  simultaneously  at 
certain  predetermined  speeds  and  the  successive  sections 
of  the  resistances  as  the  speed  increases.      (See  cut.) 

735.160.  Electric  Motor.  Theodore  A.  Seitz,  Grand 
Rapids,  Mich.     Application  filed  March  23,  1903. 


Issued  (United  States  Patent  Office)  Aitgvst    y.  iqc^, 

vided  for  each  switch  magnet,  and  a  switching  device 
controlled  by  the  movable  magnet  member,  which  device 
normally  connects  the  coils  in  parallel  and  when  the 
switch  is  closed  connects  the  coils  in  series  to  hold  the 
switch   closed   with  less  current. 

735,171.  System  of  Electrical  Distribution.  Samuel 
B.  Stewart,  Jr.,  Schenectady,  N.  Y.,  assignor  to 
the  General  Electric  Company,  Schenectady, 
N.  Y,     Application  filed  May  31,  1902. 

The  essential  features  arc  a  feeder  connected  to  the 
main  source  of  energy,  an  electromagnetic  switch,  a 
resistance,  a  secondary  battery,  means  for  connecting 
the  actuating-coil  of  the  electromagnetic  switch  with  the 
feeder  through  the  resistance  and  the  contacts  of  the 
electromagnetic  switch.  A  normally  open  switch  serves 
when  closed  to  connect  the  battery  to  the  actuating-coil 
of  the  electromagnetic  switch,  whereby  the  electromag- 
netic switch  is  closed.  The  switch  also  serves  to  connect 
the  battery  and  the  actuating-coil  to  the  feeder  through  a 
part  of  the  resistance  for  the  purpose  of  recharging  the 
battery  and  maintaining  the  electromagnetic  switch  in  its 
closed  position. 

735,182.  Electric  Heating  Apparatus.  Daniel  M. 
Watson,  Portland,  Ore.  Application  filed  Au- 
gust 19,  1902. 

A  receptacle  consisting  of  a  wire  framework  is  pro- 
vided with  stays  having  a  flexible  covering  with  one  end 
open  and  means  attached  to  the  framework  for  sup- 
porting   an   electric    lamp. 

735,188.  Lamp  Socket.  Herbert  C.  Wirt,  Schenec- 
tady, N.  Y.,  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
April  30,   1900. 

An  insulating-base  is  connected  to  an  exteriorly  and 
interiorly  screw-threaded  metal  sleeve  for  the  reception 
of  a  lamp-base. 

735. 1S9.     Ceiling-board     Hanger     for     Arc     Lamps. 
Herbert    C.    Wirt,    Schenectady,   N.   Y.,   assignor 
to  the   General   Electric   Company,    Schenectady, 
N.  Y.     Application  filed  June   ig,   igor. 
Mechanical    details   are    described. 


735,249.  Electric  Switch.  George  Hail,  Providence, 
R.  L     Application  filed   October   31,    1902. 

An  electric  switch  comprises  the  following  elements: 
A  normally  extended  plunger,  a  spring  for  extending 
the  plunger,  a  movable  member  operatively  engaged 
with  but  disconnected  from  the  plunger,  and  provisions 
for  causing  the  member  to  immediately  follow  the 
plunger  when  it  is  initially  retracted.  The  elements  are 
constructed  and  arranged  so  that  the  plunger  has  a  lost 
motion    with    relation    to    the    movable    member. 

735-250.  Electric-railway  System.  George  T.  Han- 
chett,    Hackensack,    N.    J.,    assignor    to    Dudley 

Farrand,    receiver,    Newark,    N.    J.     Application 
filed  July  18,   1902. 

A  fluid-pressure  mechanism  drives  a  dynamo-electric 
machine,  and  a  device  governed  by  the  fluid-pressure 
causes  the  dynamo  to  act  as  a  motor  to  furnish  energy 
to    restore    the    fluid-pressure. 

735,291.  Calculating  Machine.  Charles  F.  Pidgin, 
Boston,    Mass.     Application   filed  June  22,    1899. 

A  cam-actuated  circuit-closer  is  operated  by  an  elec- 
troniagnet.  The  circuit-closer  operates  electromagnetic 
devices  for  carrying  out  the  mechanical  operations  neces- 
sary  in    calculation. 

735-311-  Attachment  for  Printing  Telegraphs  or 
Other  Strip-delivering  Apparatus.  Clarence  M. 
Stiner,  New  York,  N.  Y.,  assignor  to  the  Auto 
Ticker  Tape  Display  Company,  New  York, 
N.    Y.     Application    filed    February    11,    1901. 

A  receiver  is  provided  for  telegraphic  strips,  and  means 
whereby  the  strips  will  be  arranged  in  a  regular,  uni- 
form order  upon  the  receiver,  with  tlicir  treated  side 
exposed  to   view    throughout    their  lengtli. 


NO.  735.11 


^O.   735.  lOJ, CONST.\NT- 

CURREST  TRANSFORMER. 

The  armature  and  commutator  of  the  motor  arc 
mounted  upon  a  sleeve,  which  is  in  turn  carried  by  a 
spindle  turning  in  suitable  bearings.  An  adjustable  clamp 
holds    the    spindle    in    the    sleeve. 

735j6i.  Electric  Arc  Lamp.  Charles  Senez,  Paris, 
France,  assignor  to  Stc.  Industrielle  des  Tele- 
phones, (Constructions  Electrique  Caoutchouc 
Cables),  Paris.  France.  Application  filed  Au- 
gust 9,   1901. 

,\  regulator  mechanism  includes  a  shunt-solenoid  and 
series  solenoid  operating  in  conjunction.  A  rheostat  is  in 
circuit  with  the  scries  solenoid.  An  indicator  displace- 
ablc  at  will  controls  the  variation  of  the  resistance  of 
the  rheostat  so  as  to  regulate  in  advance  the  intensity 
of  the  current  which  shall  pass  through  the  series  sole- 
noid during  the  normal  operation  of  the  lamp. 

735»i67.  Automatic  Feeder  for  Stock.  Lsaac  Stein- 
berg, Nashville,  Tenn.  Application  filed  Febru- 
ary 19,   1903. 

Operated  in  connection  with  a  measuring  wheel  is 
an  electrically  operated  mechanism  which  normally  ads 
against  the  action  of  the  wheel.  An  alarm  circuit  is 
normally  held  open  by  a  device  which  yields  to  the  pres- 
sure of  the  material    fed  to  the  machine. 

735-168.  Electrical  Measuring  Instrument.  John  F. 
Stevens,  Philadelphia,  Pa,  Application  filed  No- 
vember  17,  1900. 

Magnets  and  polc-piccts  arc  secured  together.  A 
moving  mechanism  is  mounted  between  the  poles  and  its 
operation  is  due  to  the  magnetic  field   there  produced. 

735.170.  Electromagnetic  Switch  for  Electric  Rail- 
ways. Samue!  B.  Stewart,  Jr.,  Schenectady, 
N.  Y.,  assignor  to  the  General  Electric  Com- 
pany, Schenectady,  N.  Y.  Application  filed  May 
I,   1901. 

Conductor-sections  are  connected  bj^  electromagnetic 
switches    to    a   feeder.      Several    cnergizing-coils  arc   pro- 


POLYPHASE    INDUCTION    MOTOR, 


NO.   735,151- — CENTRIFUGAL    STARTING-SWITCH 
FOR    INDUCTION    MOTOR, 


NO.    735,505, CHARGING  DEVICE 

FOR    AUTOMOBILES. 


735.190-     Controlling  Induction  Motors,     Arnaldo  P. 
Zani,   Berlin,   Germany,  assignor  to   the   General  * 
Electric  Company,  Schenectady,  N,  Y.     Applica- 
tion filed  August   II,   1899. 

The  inventor  provides  the  induced  member  with  a 
winding,  a  circuit  for  the  winding  comprising  two 
branches,  one  of  high  self-induction  and  the  other  of 
high  resistance,  and  means  controlled  by  the  speed  of 
the   motor   for  varying   the  self-induction, 

735,210,  Engine  Stop.  James  H.  Gary,  Providence. 
R.  L,  assignor  to  the  Consolidated  Engine  Stop 
Company.'   Application    filed    May    18.    1903. 

A  tripping  mechanism  for  controlling  the  throttle-valve 
is  operated  electrically.  An  electrical  circuit  includes 
a  magnet,  a  pivoted  armature  in  the  field  of  the  magnet, 
a  vertical  rod  fixed  to  the  armature  and  a  gravity-lever 
sustained  in  elevation  by  the  rod,  adapted  to  actuate  the 
tripping    mechanism    in    its   descent. 

735,212,  Insulator,  Vernon  G.  Converse,  Pitts- 
burg, Pa.  Application  filed  November  10,  1902, 
A  pin,  a  petticoat-section  .having  an  opening  for  the 
pin,  the  opening  being  closed  beyond  the  pin  by  the 
material  of  the  section,  a  petticoat-section  of  insulating 
material  beyond  the  first  section  and  in  alinement  with 
it,  and  a  pin  connecting  the  sections  arc  the  details  of 
the   invention, 

735*213,  Electrical  Igniting  Apparatus.  Walter  H. 
Cotton,  Chicago,  111.,  assignor  to  Albert  Kunze, 
Chicago,  111.  Application  filed  February  28, 
1902, 

Electrodes  pass  into  each  of  the  explosion  chambers 
of  the  engine  and  means  are  provided  for  producing 
alternately,    s'>arks  at   these    electrodes. 

7?iS''237-  Trolley  Wheel.  Ralph  Fox  and  Richard 
W,  Fox,  Parkersburg,  W.  Va.  Application  filed 
May  20,  1903. 

The  wheel  is  carried  by  a  shaft  which  runs  in  bear- 
ings on    a    frame    or    harp. 


y^S^Z^?-     Snap-switch    Operating    Mechanism.    Will- 
iam C.  Trt^goning,  Hartford,   Conn.,  assignor  to 
Charles    G.    Perkins,    Hartford,    Conn.     Applica- 
tion filed  April  23,    1903. 
Stationary  terminal    contacts  and  external   ratchet-teeth 

are   mounted  on    a    base.      A    handle   spindle    supported  by 
the  base  carries,  a  plate  with  an  eccentric  slot,     A  sleeve 

loosely   mounted   on    the    spindle    between    the   plate    and 

the    handle,   and   a  spring  connecting   tlie   sleeve   and  the 

spindle    complete  the   details. 

735,324.  Electric  Protective  System.  Joseph  Weath- 
erby,  Jr.,  New  Cumberland,  Pa.,  assignor  to  the 
Internationa]  Burglar  Immunity  Company,  Phil- 
adelphia, Pa.  Application  filed  March  24,  1903, 
Inner  and  outer  metallic  walls  or  casings  are  in- 
sulated from  each  other,  the  outer  wall  or  casing  being 
provided  with  a  dome  on  its  top  and  formed  with  open- 
ings in  its  front  and  top.  A  balanced  circuit-closer  is 
provided  within  which  closes  the  circuit  of  an  alarm  if 
pressure  is  applied  to  walls. 

735,340.  Surface-contact  Electric-railway  System. 
William  M,  Brown.  Johnstown,  Pa.,  assignor 
to  the  Lorain  Steel  Company,  Lorain,  Ohio. 
Application   filed    December    13.    1902. 

Circuit-closing  magnets  are  carried  by  the  cars.  Clean- 
ing-magnets are  arranged  in  the  road-bed  adjacent  to  the 
path  of  the  car-magnets,  which  remove  adhering  pieces 
of  iron  and  steel  from   the  car  magnets. 

735,352.  System  of  Electrical  Distribution,  Gano 
S.  Dunn,  East  Orange,  N.  J.,  assignor  to  the 
Crocker-Wheeler  Company,  Ampere,  N.  J.  Ap- 
plication  filed   June    18,    1903. 

Four  conductors  lead  from  interconnected  sources  of 
supply,  maintaining  differences  of  potential  between  the 
conductors  such  that  they  may  be  arranged  in  an  order 
of  rising  potential  and  when  so  arranged  the  difference 
of  potential  between  the  pajr  of  conductors  adjacent  to 
each    other   at   one   end   shall   be  of   double  the   value  of 
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tiic  difference  of  potential  between  the  pair  of  conduc- 
tors adjacent  to  each  other  at  the  other  end.  Also  the 
difference  of  potential  between  the  pair  of  intermediate 
conductors  shall  be  of  greater  value  than  the  difference 
of  potential    between   the    pairs    at   cither   extreme. 

735-363.     Electric  Switch.     Howard  Gilmore,  Boston, 
]\'Iass.     Application   filed   April    18,    1902. 
Mechanical   details    are   given. 

7.35.375-  Commutator  Brush-holder.  Charles  H. 
Hines,  Buffalo,  N.  Y.  Application  filed  January 
30,  1903- 
A  steel  spring:  presses  the  brusli  upon  the  commutator 
and  a  graduated  scale  registers  the  amount  of  the  pres- 
sure. 

735,384.  Charging  Switch.  Miller  R.  Hutchison, 
Norwood,  N.  J.,  assignor  to  the  Hutchison 
Acoustic  Company,  New  York,  N.  Y.  Applica- 
tion  filed   November  26,   igo2. 

A  pivoted  electromagnet  having  a  pole  within  co-opera- 
tive range  of  a  permanent  magnet  is  restricted  by  a 
spring,  normally.  A  latch  carried  by  the  electromagnet, 
a  pivoted  circuit-closing  lever,  a  pair  of  contacts  con- 
trolling the  circuit  of  the  electromagnet  are  the  other 
operating  parts. 

735,406.  System  of  Electrical  Distribution  and 
Transforming.  Chester  ,M.  Palmer,  Fond  du 
Lac,  Wis.     Application  filed  December  13,   1899. 

A  circuit  having  a  source  of  intermittent  or  pulsatory 
current,  a  storage  battery  in  the  circuit,  and  an  inductive- 
resistance  translating  circuit  in  shunt  with  the  main  cir- 
cuit and  receiving  current  from  the  battery  make  up  the 
system. 

735,416,  Electric  Signaling  Apparatus.  Howell  W. 
Souder,  Tamaqua,/  Pa.,  assignor  of  one-half  to 
W.  D.  Zehner.  Lansford,  Pa.  Application  filed 
March  25,   1902. 

Electric  lamps  are  arranged  along  each  block  in 
multiple.  A  normally  open  circuit-controller  located  at 
each  end  of  each  block  establishes  connections  between 
the  source  of  current-supply  and  one  of  tile  lamp-mains. 
A  grouuQ  connection  at  each  end  of  each  block  for  the 
other  lamp-main,  a  normally  closed  circuit-controller  in 
each  of  the  ground  connections,  and  means  operated  by 
a  car  on  entering  either  end  of  each  section  to  close  the 
circuit-controller  in  the  supply  connection  and  open  that 
in  the  ground  connection  at  that  end  of  the  section  are 
added.  A  car  on  lea\-ing  either  end  of  a  section  reverses 
botli    of   the   last-mentioned   circuit-controllers. 

735,417-  Electric  Signaling  Apnaratus.  Howell  \V. 
Souder,  Tamaqua,  Pa.,  assignor  of  one-half  to 
W.  D.  Zehner,  Lansford,  Pa.  Application  filed 
August  30,   1902. 

An  electromagnet  operating  in  a  loop  circuit  works 
each  signal.  A  car  entering  either  end  of  the  block 
throws  a  switeft  in  a  corresponding  branch  feeder,  con- 
nected to  the  electromagnet. 


^O-    735,550.--STEERING    GEAR. 

735,438.  Method  of  Controlling  Alternating-current 
Motors.  Albert  H.  Armstrong,  Schenectady, 
N.  Y.,  assignor  to  the  General  Electric  Company, 
Schenectady,  N.  Y.  Application  filed  March  2, 
1899. 
By  connecting  the  motors  in  tandem,  then  in  multiple, 
and  when  in  multiple  connecting  the  induced  windings 
to  a  resistance,  short-circuiting  the  resistance  and  main- 
taining the  short-circuit  until  the  motors  have  been  dis- 
connected from  the  line,  the  motors  may  be  controlled. 

735,452.  Electric  Switch.  William  L  Bliss,  Brook- 
lyn, N.  Y.,  assignor  to  the  Bliss  Electric  Car 
Lighting  Company,  New  York,  N.  Y.  Applica- 
tion  filed   February  26,   1902. 

A  fluid-prcssure-controllcd  electric  switch  comprises  a 
cylinder,  contact-plates  carried  upon  it,  a  piston  fitted 
to  reciprocate  in  the  cylinder,  a  connecting-disk  exterior 
to  the  cylinder  for  engaging  and  disengaging  the  con- 
tact-plates, a  rod  for  connecting  the  connecting-disk  to 
the  piston  and  a  removable  cap  for  protecting  the 
contact-plates  and   connecting-disk. 

735.505-  Charging  Device  for  Electromobiles.  Caryl 
D.  Haskins,  Schenectady,  N.  Y.,  assignor  to 
the  General  Electric  Company,  Schenectady, 
N.  Y.    Application   filed   December  4,   1900. 

Leads  from  a  supply-circuit  enter  a  closed  casing. 
Toll  operated  devices  within  the  inclosure  control  the 
supply  of  current.  A  normally  inaccessible  flexible  cable 
containing  current-leads  to  connect  with  a  battery,  and 
means  governed  by  the  introduction  of  toll  for  per- 
mitting access  to  the  cable,  are  the  principal  features. 
(See  cut  on   preceding  page.) 

735.508.^  Multiple.x  Telegraphy.  Paul  E.  Heina, 
Paris,  France.  Application  filed  January  22, 
1902. 

.Some  features  of  this  invention  arc  a  transforming 
device,   Iiaving  its  primary  located  in  the  primary  circuit 


and  two  secondaries.  One  secondary  is  connected  to  a 
line  circuit  the   other  in  a  counter-balancing  circuit. 

735,511.  Annunciator.  Edward  M'.  Hewlett,  Schen- 
ectady, N.  Y.,  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
August   3,   1900. 

'  An  underload-controlling  magnet,  an  alarm-circuit  ener- 
gized by  a  drop,  and  means  for  supporting  the  drop  to 
iiold  the  alarm-circuit  open  when  the  controlling-magnet 
is   de-energized   are   specified. 

735.527.  Means  for  Controlling  the  Moveinents  of 
Vehicles.  Frank  E.  Kinsman,  Plainfield,  N.  J. 
Application   filed   December   17,   1901. 

A  normally  closed  track-circuit  includes  a  resistance, 
an  automatic  controller  governing  the  movement  of  the 
vehicle,  and  a  short-circuit  governing  the  operation  of 
the  controller. 

735,531-  Switch  for  Systems  of  Remote  Control. 
Orra  M.  Lacey,  Hahford,  Cal.  Application  filed 
October  16,  1902. 

Reciprocable  cores  are  provided  for  a  solenoid  magnet, 
also,  fixed  and  movable  contacts.  Wire  connects  the 
magnet  with  a  source  of  energy,  and  means  including  a 
cam-grooved   member   make   and  break  the   contacts. 

735.550.  Electric  Steering  Gear.  Wilbur  L.  Mer- 
rill, Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Appli- 
cation filed  April   18,   1903. 

A  series  of.  fixed  controller-contacts  co-operate  with 
another  series  of  contacts,  the  corresponding  contacts  of 
each  series  being  electrically  connected.  A  controller- 
contact  is  adapted  to  engage  or  disengage  the  fixed  con- 
troller-contacts successively,  thereby  connecting  a  greater 
or  less  number  of  the  fixed  contacts  to  one  supply-main. 
Means  are  associated  with  the  fixed  contacts  and  the 
other  supply-main  for  varying  the  motor  connections. 
(See  cut.) 

735,577-  Handle  for  Electric  Switches.  Charles  G. 
Perkins,  Hartford,  Conn.  Application  filed  June 
10,    1903. 

Mechanical  parts  of  an  insulating  handle  for  switches 
arc  described. 

735.584.  Surface-contact  Railway  System.  William 
B.  Potter,  Schenectady,  N.  Y.,  assignor  to  the 
General  Electric  Company,  Schenectady,  N.  Y. 
Application    filed   April   23,    1902. 

Positive  and  negative  feeders  lead  from  the  source  of 
energy.  A  sectional  conductor  connects  to  the  positive 
feeder  through  electromagetic  switches  and  a  sectional 
conductor  is  permanently  connected  to  the  negative  feeder 
through  the  respective  coils  of  the  electromagnetic 
switches.  A  single  ground  connection  for  the  negative 
feeder,  at  a  point  remote  from  the  source  of  energy  is 
established. 

735,621.  Electrostatic  Motor.  Elihu  Thomson, 
Swampscott,  Mass.,  assignor  to  the  General  Elec- 
tric Company,  Schenectady,  N.  Y.  Application 
filed   March  25,   1901. 

An  electrostatic  motor  comprises  a  set  of  field  and 
armature  plates  relatively  movable.  The  plates  of  one 
element  are  connected  in  series  relation  with  a  high- 
potential  circuit  and  those  of  the  other  element  are 
symmetrically  supported  in  circular  order.  A  commu- 
tator in  shunt  relation  to  the  circuit,  for  leading  energy 
to  the  latter  is  added. 

735.631.  Insulated  Joint.  George  A.  Weber,  New 
York,  N.  Y.,  assignor  to  the  Weber  Railway 
Joint  Manufacturing  Company,  New  York, 
N.   Y.     Application  filed  March  4,   1903. 

Several  insulating-breaks  between  the  ends  of  the  rails 
are  provided,  and  insulating-blocks  extend  along  the  webs 
of  the  rails,  with  insulated  bolts  for  securing  the  parts 
of  the  joint  together. 

735.651.  Apparatus  for  Controlling  Alternating- 
current  Motors.  Albert  H.  Armstrong,  Schen- 
ectady, N.  Y.,  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Original  appli- 
cation filed  March  2,  1899.  Divided  and  this 
application  filed  March  24,  1902. 

Movement  in  one  direction  connects  the  motor  to  a 
source  of  supply,  then  connects  the  induced  member  of 
the  motor  to  a  resistance,  and  finally  cuts  out  the  resist- 
ance. Movement  in  the  other  direction  allows  the  re- 
sistance to  remain  cut  out  until  the  connection  to  the 
source    of    supply   is  broken. 

735.672.  Trolley  Retriever.  Alfred  W.  Knutson, 
Canton,  Ohio,  assignor  to  the  Trolley  Supply 
Company,  Canton,  Ohio.  Application  filed  Jan- 
uary  17,   1903. 

An  apparatus  provided  with  a  retriever-attachment  to 
facilitate  making  connection  between  the  trolley  and 
pole   is   described. 

735.674.  Sparking  Igniter  for  Explosive  Engines. 
William  C.  Matthias,  Reading,  Pa.  Application 
filed   January   29,    1902. 

A  sparking  rod  carrying  a  fing:er  passes  through  a 
central  opening  in  a  casing_  and  is  combined  with  an 
electrode   pivotally  mounted   in   the  casing. 

735,676-  Synchronizer.  David  J.  Richards,  New 
Baltimore,  Mich.  Application  filed  February 
24,    1903. 

In  this  device  a  side  electric  circuit  is  shunted  from 
and  to  the  main  electric  circuit  between  the  generator 
and  the  converter  independent  of  the  main  switch.  Re- 
sistance devices  antl  electric  magnets  are  in  the  line  of 
the  side  circuit,  and  an  armature  is  connected  with  the 
magnets,  a  rod  connecting  the  armature  with  a  switch- 
lever  of  an  independent  electric-circuit  system.  An  in- 
dependent generator  has  an  electromagnet  and  automatic 
switch  in  circuit  and  an  armature  actuated  by  the  mag- 
net. A  pivoted  lever  attached  at  one  end  to  the  arma- 
ture has  a  catch  at  the  other  end  and  is  in  position  to 
engage  the  main  switch-lever  when  the  switches  are  open. 
(See  cut.) 

735,686.  Method  of  Operating  Alternating-current 
Induction  Motors.  Arnaldo  P.  Zani.  Berlin, 
Germany,  assignor  to  the  General  Electric  Com- 
pany, Schenectady,  N.  Y.  Original  application 
filed  August  II,  1899.  Divided  and  this  appli- 
cation  filed   April   30,    1902. 


Variation  in  the  amount  of  energy  consumed  in  a  cir- 
cuit is  obtained  by  causing  the  current  in  the  circuit 
to  divide,  opposing  one  portion  of  the  current  by  ohmic 
resistance,  opposing  another  portion  of  the  current  by 
reactance,  and  varying   the    frequency  of  the   currents. 

735,687.     Electrotherapeutic  Apparatus.  Scheuyler  B. 

Zink,    Portsmouth,    Va.     Application    filed   June 

17.   1903- 

_  A  bed-like  structure  has  head  and  foot  pieces  extend- 
ing above  the  main  surface  of  the  bed  and  a  pair  of  sets 
of  electrodes  disposed  respectively  on  opposite  sides  of 
the  longitudinal  center  of  the  bed.  Portions  of  the 
electrodes  are  carried  by  the  horizontal  surfaces  of  the 
head    and    foot    portions. 


no.  735,676. — synchronizer. 

Reissue. 

12,141.  Apparatus  for  Selective  Electric  Signaling 
John  S.  Stone,  Cambridge,  Mass.,  assignor  to 
the  Stone  Telegraph  and  Telephone  (Company, 
Boston,  Mass.     Application  filed  July  11,   1903. 

In  a  system  of  space  telegraphy,  a  resonant  circuit 
includes  a  condenser  having  one  fixed  armature  and  one 
movable  armature,  in  combination  with  means  for  in- 
dicating the   movement  of  the  movable   armature. 


EXPIRING   PATENTS. 

Following  i?  a  list  of  electrical  patents  that  expired 
on   August    10,    1903 : 

346,902.  Pneumatic  and  Electric  Railway.  Ellis  F. 
Edgar,  Woodbridge,  N.  J. 

346,930.  Telegraphic  Key.  Robert  A.  MacGready, 
New  York,  N.  Y. 

346,942.  Splice  for  Underground  Cables.  William 
R.  Patterson,  Chicago,  111.,  assignor  to  the  West- 
ern Electric  Company,  Chicago,  111. 

346,957.  Electrical  Meter.  William  L.  Stevens, 
Dorchester,  Mass. 

346,962.  Telephone  Receiver.  William  C.  Turnbull, 
Baltimore,  Md. 

346,963-  Automatic  Suspended  Switching  Device  for 
Electric  Railways.  Charles  J.  Van  Depoele, 
Chicago,  111. 

346,965.  Armature  for  Dynamo-electric  Machines. 
Ernest  P.  Warner,  Chicago,  111.,  assignor  to  the 
Western  Electric  Company,  Chicago,  111. 

346.970.  Electrical  Device  for  Synchronizing  Clock 
Pendulums.     Harold  Whiting,  Cambridge,  Mass. 

346.971.  Telegraphic  Insulator.  John  Wilson,  New 
York,  N.  Y. 

346.972.  Telephonic  Insulator.  John  Wilson,  New 
York,  N.   Y. 

346,990.  Electrical  Conductor.  Joseph  R.  Finney, 
Pittsburg,  Pa.,  assignor  of  one-half  to  Thomas 
B.   Kerr,   Allegheny,    Pa. 

347,013.  Electric  Fuse  for  Blasting,  Jean  P.  A. 
Scola,  Paris,  France. 

347,025.  Multiple-series  Cut-out,  Charles  F.  Brush, 
Cleveland,   Ohio. 

347,038.  Automatic  Electric  Barrel  Register.  George 
W.  Hey,  Syracuse,  N.  Y.,  assignor  of  one-half 
to  Matthew  J.  Dolphin,  Brooklyn,  N.   Y. 

347.068.  Electromagnetic  Permutation  Lock.  Fred- 
erick Sedgwick,  Cincinnati,  Ohio,  assignor  to 
John   H.   Purdy,   Chicago,   III. 

347.069.  Electromagnetic  Time  Lock.  Frederick 
Sedgwick,  Chicago,  III. 

347.070.  Electric  Lock  and  Bolt-moving  Mechanism. 
Frederick  Sedgwick,  Chicago,  111. 

347.071.  Electric  Safe  Lock  and  Bolt-moving  Mech- 
anism.    Frederick    Sedgwick,    Chicago,    111. 

347,075-  Electromagnetic  Car  Brake.  Illius  A.  Tim- 
mis  and  George  Forbes,  London,  County  of 
Middlesex,   England. 

347,097-  Electrical  Signaling  Apparatus.  Thomas 
A.  Edison,  Menio  Park,  N.  J. 

347,120.  Rheostat.  Richard  H.  Mather,  Windsor, 
Conn. 

347.140.  Apparatus  for  Electric  Welding.  Elihu 
Thomson,  Lynn,  Mass. 

347.141.  Apparatus  for  Electric  Welding.  Elihu 
Thomson,  Lynn,  Mass. 

347.142.  Electric  Welding.  Elihu  Thomson,  Lynn, 
Mass. 

347,164.     Manufacture  of  Incandescents.     Alexander 

de  Lodyguine,   Paris,   France. 
347,204.     Regulator    for    Dynamo-electric    Machines. 

Sidney  H.  Short,  Denver,  Colo.,  assignor  to  the 

United   States  Electric  Company,  Denver,   Colo. 
347,231.     Secondary    Electric    Battery.     Achilles    de 

Khotinsky,   Rotterdam,   Netherlands. 

347.258.  Secondary  Battery.  Eli  T.  Starr,  Philadel.- 
phia,  Pa.,  assignor  to  the  Starr  Electric  Storage 
Company,    Camden,    N.   J. 

347.259.  Electric  Battery  Element  or  Electrode.  Eli 
T.  Starr,  Philadelphia,  Pa.,  assignor  to  the  Starr 
Electric    Storage    Company,    Cainden.    N.    J. 

347,300.  Secondary  Electric  Battery.  Edmond  Ju- 
lien,  Brussels,  Belgium. 
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Electricity  at  Ben  IVlac  Dhui. 

Ben  Mac  Dluii.  tlie  summer  iiome  of  Rev.  Jolui 
Alexander  Dowie.  tlie  noted  religious  leader  of  Chi- 
cago and  Zion  City.  III.,  is  located  on  the  north 
shore  of  White  Lake,  in  Muskegon  Count}-.  Mich, 
It  is  120  miles  northeast  of  Chicago  and  12  miles 
north  of  Muskegon,  This  beautiful  sheet  of  water 
is  six  miles  long  by  one  to  three  miles  in  width,  and 
is  connected  with  Lake  Michigan  by  a  government 
channel  wide  and  deep  enough  to  float  the-  large 
lake  steamers.  White  Lake  is  surrounded  with 
pretty  summer  resorts,  but  none  of  them  approach 
Ben  Mac  Dhui  in  points  of  beauty  and  conven- 
ience. 

rhe   grounds,   consisting   of   about   60   acres,    are 


engine  is  belted  to  a  i7%-kilo\vatt  Crocker-Wheeler 
220-volt.  multipolar,  direct-current  dynai-no,  as  shown 
in   Fig.  3. 

On  the  opposite  side  of  the  engine  room  are  lo- 
cated the  pumps  used  for  the  waterworks  system, 
boiler  feed,  etc.  These  are  shown  in  Fig.  5.  The  large 
pump  is  a  10  by  6  by  12-inch  Smith-Vaile  duplex, 
which  pumps  fron-i  the  lake  up  to  a  tower,  located 
in  the  rear  of  the  residence.  When  this  tower  is  full 
it  gives  a  pressure  of  45  pounds.  The  smaller  pump 
is  a  Worthtngton  duplex,  used  as  a  boiler  feeder. 
This  pump  draws  from  the  lake  or  from  the  mains,  or 
the  boiler  can  be  fed  direct  from  the  waterworks 
system.  In  addition,  a  World  injector  is  provided 
for  boiler  feeding.  A  2S-horsq30'wer  gasoline  en- 
gine, belted  to  a  triplex  pump,  is  also  provided  for 
pumping  purposes,  but  it  is  not  shown  in  the  pic- 
ture, as  it  is   in   a   separate  building. 

The  switchboard  is  of  marble,  equipped  with  a 
Ward  Leonard  rheostat,  Weston  volt  and  ammeter 
and  the  usual  equipment  of  switches.     (See  Fig.  3.) 


There  are  6,000  feet  of  the  conduit  carrying  the 
lighting  circuits  and  4,500  feet  of  12-pair  telephone 
cables. 

Dr.  Dowie  has  a  fine  electric  launch,  equipped  with 
a  set  of  Exide  storage  batteries.  There  are  44  cells, 
of  16  plates  each.  They  give  a  normal  voltage  of  88 
volts  and  have  a  capacity  of  450  ampere-hours.  A 
Weston  double-dial,  direct-reading  volt-ammeter  is 
placed  beside  the  motor  conti-oller.  This  instrument 
may  be  used  in  charging  the  batteries,  as  well  as  to 
show  the  load  on  the  motor  or  the  condition  of  the 
cells.  The  various  speeds  are  secured  by  cutting 
in  or  out  more  cells. 

This    outfit    of    electric    lighting    and    waterworks 
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Fig.  I.    View  in  Grounds  Showing  Lamp  Post. 


House  and  Terrace. 


Fig.  3.     Engine  and  Dynamo. 


Fig.  4,    Electric-light  and  Pumping  Station. 


ELECTRICITY    AT    BEN    MAC    DHUI, 


alKitit  50  feet  above  the  water,  and  mostly  given  up 
to  the  lawns  and  gardens  of  the  residence.  There 
is  some  forest  yet,  but  not  vet)'  much.  In  front  of 
the  house  the  grounds  slope  to  the  water  in  four 
terraces  (see  Fig.  2).  -which  extend  nearly  the  full 
length  of  the  frontage  on  the  lake.  At  the  extreme 
eastern  end  of  the  grounds,  and  facing  the  lake,  is 
the  electric-lighting  and  pumping  station  (Fig,  4;. 
The  building  is  of  brick,  18  by  36  feet,  i'/4  stories 
in  height,  and  stands  about  50  feet  from  the  lake. 
.-\  large  dock  has  been  constructed,  at  which  all  lake 
steamers  can  land,  there  being  a  depth  of  50  to  6p 
feet  of  water.  Here  the  coal  for  'the  plant  and  also 
the  supplies  are  landed. 

The  Ixiiler  room  is  barely  large  enough  to  ac- 
commodate the  boiler,  which  is  40  inches  in  diameter 
by  14  feet  in  length.  Anthracite  coal  is  burned 
and  hred  by  hand.  The  stack  is  of  brick,  40  feet 
high,  and  square.  The  engine  room  is  12  by  24 
and  contains  the  engine,  generator,  pumps  and 
heater.  The  engine  is  a  center-crank,  eight  by  10- 
inch  machine,  built  by  the  Troy  Machine  Company, 
and  is  equipped  w-ith  a  Rites  inertia  governor.    The 


All  circuits  are  run  in  Americiyi  electrolysis-proof 
conduit,  three  inches  in  diameter,  A  pair  of  No,  i 
cables  leads  from  the  station  to  the  residence,  where 
is  located  the  distributing  board.  From  this  board 
the  circuits  lead  to  the  outlying  buildings  and  the 
outside  lamps.  The  main  residence  is  lighted  by  107 
lamps  of  16  candlepower  each.  The  srnaller  cottage 
has  55  lights,  and  the  boat  house,  bath  house,  stables, 
etc,  are  all   proportionately   well   lighted. 

The  grounds  are  lighted  by  clusters  of  10  16- 
candlepower  lamps,  set  in  a  sort  of  boulevard  case 
on  an  ornamental  iron  post  about  eight  feet  high. 
One  of  these  posts  may  be  discerned  in  Fig.  i. 
There  are  12  of  these  posts  and  they  serve  the  purpose 
very  well  indeed, 

A  i2-number  Stromberg-Carlson  intercommunicat- 
ing telephone  system  has  also  been  installed,  the 
wires  running  in  conduit  in  the  same  trenches  with 
the  lighting  circuits,  .All  inside  wiring  is  concealed, 
running  in  .steel  conduit.  Enclosed  fuses  and  plug 
cut-outs  are  used  exclusively.  Boat  houses  and  the 
steamer  landings  are  equipped  with  green  and  white 
signal  lights. 


Fig.  5.     Pumps  for  Waterworks,  etc. 

makes  iien  Mac  Dhui  quite  an  ideal  summer  home 
and  is  also  a  great  help  in  keeping  the  grounds  in 
condition.  The  plant  was  installed  this  summer  by 
Burton  C,  Dinius,  the  superintendent  of  the  Zion 
City  electrical  industries. 


Electricity  in  Naval  Maneuvers. 

In  anticipation  of  the  war  maneuvers  and  joint 
army  and  navy  attack  on  Portland,  Maine,  on  Au- 
gust 22d  to  29th,  nearly  60  miles  of  cable  has  been 
laid  in  Casco  Bay,  off  Portland,  during  the  last 
four  weeks,  and  every  point  of  prominence  within 
a  radius  of  10  miles  of  the  harbor  side  of 
the  city  has  been  connected  by  telephone  or 
guarded  by  an  electric  searchlight.  The  farthest 
point  connected  by  telephoiie  is  Jewell's  Island, 
near  Harpwell,  from  which  the  approach  of  the 
"enemy"  from  the  east  can  be  reported  quickly. 
.At  the  west  the  station  at  Two  Lights  will  give 
warning  of  the  approach  of  a  squadron.  The 
record  for  cable  laying  is  said  to  have  been  made 
when  Portland  Head  light  and  the  Two  Lights 
were  connected,  5V'i  miles  of  cable  being  laid  in  1V2 
hours,  ■ ' 

A  "very  high  official"  of  the  Navy  Department  is 
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said  by  the  Boston  Record  to  have  thus  declared 
himself:  "In  all  naval  evolutions  of  the  future 
every  participating  ship,  whether  battleship  or  tor- 
pedo boat,  will  be  equipped  with  wireless  apparatus, 
both  for  receiving  and  sending  messages.  Our 
wdiole  coast  line  will  now  be  provided  with  wireless 
stations,  and  in  all  defensive  and  offensive  naval 
programmes  of  the  future  the  wireless  system  will 
be   an    important   adjunct.'' 


The  Ondograph. 

The  new  indicating  instrument  for  alternating- 
current  curves  which  has  been  brought  out  lately 
at  Paris  by  Mr.  Hospitaller  has  attracted  consid- 
erable attention,  as  it  is  one  of  the  first  instruments 
to  register  the  waves  directly  upon  a  sheet  of  paper. 
The  waves  are  traced  within  a  very  short  time,  not 
more  than  half  a  minute,  and  the  instrument  is 
likely  to  be  of  great  service  in  the  study  of  alter- 
nating-current phenomena,  and  especially  in  the  de- 
signing of  apparatus. 

The  principle  on  which  the  instrument  works 
is  as  follows:  If,  as  in  the  well-known  Joubert 
method  of  plotting  alternating-current  curves  by 
means  of  a  momentary  contact  obtained  by  a  revolv- 
ing commutator  which  is  mounted  on  the  machine, 
the  current  wave  is  connected  for  an  instant  to  a 
condenser  by  the  contact  once  during  each  period, 
the  condenser  becomes  charged  by  the  successive 
impulses,  and  if,  as  in  the  usual-  case,  the  charge 
takes  place  at  the  same  height  or  relative  point  on 
each  wave,  the  condenser  receives  a  succession  of 
constant  charges  which  represents  that  particular 
voltage.  If,  however,  the  contact  brush,  instead  of 
being  fixed  as  usual,  can  be  given  a  rotation  around 
its  collector  the  voltage  point  will  change  constantly 
and  the  charges  of  the  condenser  will  be  variable. 
If  the  brush  is  rotated  so  as  to  make  10  revolutions 
while    the    collector    makes    nine,    the    brush    keeps 


instrument.  It  consists  of  an  ebonite  cylinder,  which 
carries  a  brass  tube,  cut  out  in  the  form  shown  in 
Fig.  3,  and  has  three  brushes  bearing  against  it. 
The  brushes  are  connected  with  a  condenser  (C) 
and  a  galvanometer  (I),  while  at  tA)  are  the  m.ain 
terminals  of  the  circuit  whose  wave  is  to  be  taken. 
(M)  is  the  metallic  part  of  the  commutator.  As  the 
commutator  revolves,  the  'condenser  is  first  put  on 
the  main  circuit  for  an  instant,  then  the  condenser 
terminals  are  connected  for  a  like  period  with  the 
galvanometer,   and   the   latter   thus   receives   the   dis- 


FIG.    2.       THE   ONDOGRAPH.       PLAN     OF     THE     INSTRUMENT. 

gaining  in  angular  position  upon  the  collector  and 
the  point  at  which  the  collector  strip  strikes  the 
brush  is  constantly  shifted.  Such  a  shifting  of  the 
momentary  contact  causes  the  brush  to  strike  the 
contact  at  a  point  which  is  slightly  farther  along 
on  the  wave  at  each  revolution.  The  condenser  is 
provided  with  a  revolving  commutator,  which  runs 
in  synchronism  with  the  current  to  be  indicated; 
first,  the  condenser  is  connected  with  the  voltage 
circuit  and  becomes  charged  and  next  is  discharged 
into  a  galvanometer  circuit.  As  the  succession  of 
charges  and  discharges  is  extremely  rapid,  the  gal-  \ 
vanometer  receives  a  succession  of  impulses  which, 
if  the  condenser  remained  at  the  same  voltage, 
would  give  the  needle  a  constant  deflection,  but.  as 
in  the  present  case  the  voltage  is  slowly  varying,  the 
needle  swings  slowly  to  the  right  and  left ;  if  the 
needle  is  arranged  to  register  upon  a  revolving 
drum  it  will  thus  trace  a  curve  which  has  the  form 
of  the   original    wave. 

This  principle  is  carried  out  in  practice  by  the 
instrument  shown  in  Fig.  i  and  in  plan  in  Fig.  2. 
A  synchronous  inotor  (A)  of  the  alternating-cur- 
rent type  is  operated  from  a  source  of  current  whose 
wave  is  to  be  taken,  working  either  at  the  original 
voltage  or  by  a  lowering  transformer.  The  motor 
is  provided  with  a  set  of  gearing,  which  operates  a 
small  revolving  commutator ;  the  speed  reduction 
is  regulated  so  that  while  the  motor  makes  a  certain 
number  of  revolutions,  the  commutator  makes  an 
equal  number  increased  or  diminished  by  unity. 
In  the  present  case  the  motor  makes  1,000  revolu- 
tions while  the  commutator  makes  999,  thus  causing 
the  instrument  to  indicate  a  complete  wave  at  every 
1,000  revolutions.  It  is  preferable  to  give  the  motor 
the  greater  number  of  revolutions,  as  in  this  case 
the  wave  progresses  in  the  same  direction  as  the 
time.  The  difference  of  rotation  between  the  motor 
and  the  commutator  takes  the  place  of  the  rotary 
movement   given  to  the  brush   as  above. 

The  commutator   is  used  to   make   the   automatic 
connections   with   the   condenser  and   the   registering 


and    these   measurements    will    be    sufficiently   exact 
for  many  purposes. 

The  motor  is  of  the  two-pole  type  and  has  its- 
fields  excited  by  a  set  of  accuniulators.  The  arma- 
ture takes  the  alternating  current  by  two  brushes,  as 
usual.  The  proper  voltage  for  the  motor  is  obtained 
by  a  small  transformer  with  revolving  secondary, 
which  regulates  the  voltage  to  no  volts.  The  motor 
is  started  by  a  handle  connected  with  a  set  of  gear- 
ing, and  the  current  is  thrown  on  when  it  reaches 
synchronism,   which    is   best  indicated   by   a   number- 


THE    ONDOGRAPH. 


charges  of  the  condenser  and  indicates  the  voltage 
at  which  the  condenser  has  been  charged.  As  this 
voltage  increases  and  diminishes  slowly  throughout 
the  1,000  revolutions,  the  galvanometer  needle  swings 
slowly  back  and  forth  and  shows  the  voltage  varia- 
tions corresponding  with  a  complete  cycle. 

The  condenser  has  a  variable  capacity  which  can 
be  regulated  to  suit  the  sensitiveness  of  the  indi- 
cator. In  Fig.  2  (GG')  represent  the  terminals  of 
the  motor,  which  also  receives  the  current  of  the 
main  circuit  and  works  at  no  volts,  the  latter  being 
obtained,  if  necessary,  by  a  regulating  transformer. 
The  terminals  (HH')  are  connected  to  the  con- 
denser -(cc')  through  a  resistance,  which  is  suffi- 
cient to  avoid  sparks  at  the  charging  brushes;  (II') 
are  the  terminals  of  the  main  circuit  [corresponding 
to  (A)  in  Fig.  3]  which  receive  the  voltage  (U) 
to-  be  taken. 

The  synchronous  motor  makes  a  number  of  revo- 
lutions per  minute  which  corresponds  to  one-half 
the  frequency  of  the  main  circuit.  At  (D)  is  the 
commutator,  with  its  three  brushes  (dd'd").  The 
indicating  instrument  for  either  voltage  or  current- 
waves  is  a  galvanometer  of  the  Deprez-D'Arsonval 
pattern,  with  permanent  magnet  and  rectangular 
current  coil  of  fine  wire  mounted  between  the  poles, 
and  is  placed  horizontally.  The  movable  part  (E) 
receives  the  discharges  of  the  condenser  in  rapid 
succession,  and  turns  slowly  from  one  side  to  the 
other,  passing  through  the  zero  position.  The  mov- 
able part  operates  a  long  needle  which  carries  a  pen 
(F)  at  the  forward  end,  and  the  latter  swings  to 
and   fro,  tracing  the  curve  upon  a   revolving   drum. 


of  black  and  white  sectors  painted  upon  a  disk- 
When  the  sectors  are  viewed  by  an  alternating-cur- 
rent arc  lamp  which  is  working  upon  the  circuit 
they  appear  to  be  stationary  when  synchronism  is 
reached.  The  handle  is  then  removed,  as  in  the- 
starting  device  of  an  automobile.  The  condenser 
used  with  the  apparatus  need  not  be  of  a  known 
capacity,  but  is  simply  required  to  have  no  leakage, 
and  thus  an  inexpensive  form  can  be  used.  In  the 
present  instrument  the  length  of  the  needle  is  14 
inches,  so  that  the  ordinates  are  practically  recti- 
linear when  the  amplitude  of  the  swing  is  not  more 
than  1.2  to  1.6  inches  on  each  side  of  zero.  The 
length  of  the  half-wave  is  about  two  inches.  The 
motor  is  designed  to  work  at  frequencies  varying 
from  25  to  70  cycles  per  second,  but  the  winding  may 
be  easily  modified  for  other  frequencies. 

One    of    the    original    applications    made    by    Mr. 
Hospitalier  is  the  method  of  registering  watt-curves. 


m 
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FIG.     3.       THE     ONDOGRAPH. — DETAILS      OF      COMMUTATOR. 

The  needle  is  not  mounted  directly  upon  the  coil 
of  the  galvanometer,  but  in  order  to  use  as  long 
a  needle  as  possible  and  thus  make  it  move  nearly 
in  a  straight  line,  it  has  its  pivot  fixed  considerably 
in  the  rear,  while  the  coil  has  a  short  ari-n  which 
works  the  needle  by  a  projection  passing  in  a  slot, 
as  will  be  noted.  The  record  is  made  upon  a  sheet 
of  paper  which  is  rolled  upon  the  registering  drum 
(C).  The  drum  is  operated  by  the  synchronous 
motor  by  gearing,  at  a  speed  which  makes  it  register 
three  complete  waves  upon  its  circumference.  The 
voltage  or  current  of  the  waves  may  also  be  meas- 
ured by  calibrating  the  galvanometer  in  millianiperes. 


FIG.    4.       THE    ONDOGRAPH. — VOLTAGE    CURVE    AS     TRACED. 

and  it  is  probably  the  first  case  in  which  such  curves 
are  indicated  directly.  This  will  be  of  great  con- 
venience in  many  kinds  of  work.  For  this  purpose 
another  form  of  indicating  instrument  is  used.  The 
permanent-magnet  form  is  replaced  by  a  wattmeter 
carrying  a  set  of  fi-xed  coils  which  act  upon  a  swing- 
iilg  armature  or  fine-wire  coil.  The  current  tra- 
verses the  fixed  coils  continuously,  while  the  mov- 
able coil  is  placed  in  the  voltage  circuit,  which  is 
closed  at  intervals  as  above.  The  regulation  is  car- 
ried out  by  an  ohmic  resistance,  which  is  placed  in 
the  circuit  of  the  movable  coil.  (The  wattmeter 
can  be  also  utilized  to  give  the  voltage  curves  alone, 
by  charging  the  fixed  coils  by  direct  current  from 
a  storage  battery,  thus  approaching  the  first  form.) 
Such  a  power-indicating  instrument,  Mr.  Hospitalier 
calls  a  "puissance-graphe"  (power-graph),  and  it 
has  proved  very  successful  in  practice.  The  Thom- 
son meter  is  found  to  be  a  convenient  form  of  watt- 
meter for  this  purpose.  To  the  armature  shaft  are 
fixed  two  spiral  springs  which  carry  the  current, 
and  therefore  no  brushes  are  used.  The  main  cur- 
rent passes  through  the  fixed  coils,  and  the  movable 
coil  is  connected  once  every  period  and  for  a  very 
short  time  with  the  voltage  circuit.  For  use  with 
the  wattmeter  the  revolving  commutator  is  reduced 
to  a  simple  strip  placed  along  the  ebonite  cylinder, 
which  closes  the  circuit  through  the  movable  coil 
once  every  revolution.  Under  the  influence  of  the 
successive  impulses  in  the  movable  coil  it  reacts 
upon  the  fixed  coils  and  takes  an  angle  which  cor- 
responds to  the  power  at  each  instant  of  the  period, 
and  therefore  traces  the  watt-curve  directly  upon 
the  paper.  The  copper  disk  of  the  meter  serves  to 
make  the  instrument  dead-beat.  In  these  instru- 
ments the  curves  are  taken  very  rapidly  ;  for  instance, 
with  a  current  of  40  cycles,  the  time  required  for 
one  revolution  of  the  drum,  giving  three  complete 
waves,  is  but  25  seconds  and  the  paper  travels  under 
the  pen  at  the  rate  of  one-sixth  of  an  inch  a  second. 
Fig.  4  shows  a  typical  voltage  curve  traced  by  the 
ondograph. 
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Direct    Generation    of    Electricity    from 
Gas. 

For  years  inventors  liave  been  studying  and  ex- 
perimenting to  find  some  metliod  for  tlie  production 
of  electrical  energy  directly  from  the  fuel  gases 
witliout  tVie  interposition  of  tlie  steam  engine,  with 
its  low  efficiency  and  heavy  initial  cost.  These  in- 
vestigations have  thus  far  met  with  no  great  suc- 
cess, but  still  the  possibilities  in  this  direction  are 
great,  when  one  stops  to  consider  what  an  enormous 
waste  accompanies  the  use  of  the  steam  engine  with 
its  efficiency  of  only  about  12  or  14  per  cent. 

Possibly  a  step  in  the  right  direction  has  been 
made  in  an  invention  by  James  H.  Reid  of  East 
Orange,  N.  J.,  which  was  patented  on  August  nth. 
Electric  energv-  is  developed  from  gas  such  as  is 
ordinarily  used  for  combustion,  but  by  means  of  a 
slower  oxidation   than  is  caused   by   combustion. 

The  accompanying  cuts  illustrate  the  principles  of 
the  invention.  Fig.  2  represents  a  vertical  central 
section  of  the  electric  generator  proposed  by  Mr. 
Reid.  Fig.  i  is  a  plan  view,  showing  in  cross-sec- 
tion the  chamber  constituting  an  electrode. 

.\  vessel    (2),  which  is  a  conductor  of  electricity 


FIGS.    I  AND  2. 


DIRECT    GENERATION    OF    ELECTRICITY 
FROM    GAS. 


and  may  be  "a  metal  pot,"  in  Mr.  Reid's  words, 
acts  as  one  electrode.  This  vessel  contains  an  elec- 
trob-te,  which  is  maintained  in  a  liquid  form  by  the 
application  of  heat.  The  electrolyte,  which,  pref- 
erably, is  an  alkaline  solution,  such  as  hydrate  of 
sodium  or  hydrate  of  potassium,  is  maintained  liquid 
at  a  temperature  of  something  like  400°  Fahrenheit, 
although  results  may  be  obtained  at  any  temperature 
known  whereby  the  electrolyte  is  kept  in  a  liquid 
form.  A  chamber  (4),  composed  of  porous  carbon, 
extends  into  the  electrolyte  and  forms  the  other 
electrode.  This  tube  or  chamber  is  closed  at  the 
top  and  is  supported  by  insulating  brackets  <g),  so 
as  to  be  out  of  contact  or  electrical  connection  with 
the  pot.  A  metallic  pipe  (4')  introduces  a  fuel  gas 
into  this  porous-carbon  chamber.  A  gas  which  has 
been  successfully  used  is  common  city  gas,  which 
is  rich  in  carbon.  Connected  with  the  gas-supply 
tut>e  is  a  binding  post,  and  another  is  connected 
to  the  pot.  These  binding  posts  may  be  con- 
sidered the  opposite  poles  or  points  of  connection 
to  the  battery  or  cell,  the  chamber  (4)  being  posi- 
tive and  the  pot  (2)  of  negative  polarity.  The 
chamber  is  so  insulated  that  the  gas-supply  pipe 
does  not  serve  as  a  means,  to  short-circuit  the  elec- 
tric current.  A  tube  (s)  serves  for  the  introduc- 
tion of  air  or  oxygen  into  the  electrolyte,  and   air 


may  be  forced  through  the  tube  to  near  the  bottom 
of  the  electrolyte,  whence  in  rising  the  air  or  oxygen 
permeates  the  electrolyte  and  is  brought  in  contact 
with  the  outer  surface  of  the  tube,  chamber,  or  elec- 
trode (4).  A  burner  under  the  pot  serves  to  apply 
heat  to  the  vessel   containing  the   electrolyte. 

When  a  fuel  gas  is  forced  into  the  porous-carbon 
chamber  it  seems  to  percolate  through  the  porous 
walls,  which  are  permeable  to  a  gas,  but  not  to  a 
liquid.  The  carbon  and  hydrogen  of  the  gas  are 
believed  to  unite  with  the  oxygen  in  the  electrolyte 
or  in  the  porous-carbon  wall.  A  production  of  elec- 
tricity follows  and  will  continue  as  the  gas  is  sup- 
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plied  to  one  side  of  the  porous-carbon  partition  or 
wall,  and  oxygen  to  the  other  side — that  is,  to  the 
electrolyte. 

Just  exactly  what  process  goes  on  in  the  cell  is 
not  well  understood,  but  the  inventor's  theory  of 
the  mode  of  operation  is  that  the  carbon  and  hy- 
drogen of  the  fuel  gas  combine  with  oxygen  of  the 
electrolyte  either  within  the  pores  of  the  porous 
carbon  or  within  the  electrolyte.  Whether  this  be 
true  or  not,  it  is  certain  that  the  operation  of  the 
apparatus  when  used  as  described  is  to  develop  elec- 
tric energy  which  may  be  utilized  as  from  any  other 
battery. 

Figs.  I  and  2  show  one  form  of  the  generator 
which  embodies  all  the  essential  features,  but  in 
the  same  patent  Mr.  Reid  also  describes  a  modified 
form.  In  one  form  the  porous  cup  contains  the 
electrolyte,  while  the  space  between  the  inner  and 
outer  vessels  contains  the  gas.  In  another  form  a 
fire  diamber  is  used,  which  is  built  like  a  brick  oven, 
and  the  vapors  and  gases  which  arise  from  the 
electrolyte  are  carried  through  a  condenser.  Such 
generators  as  have  been  described  use  prepared  fuel 
gas,  but  with  very  little  modification  in  form,  it  is 
said,  the  device  can  be  used  in  connection  with  the 
gaseous  products  of  combustion.  When  using  fuel 
gases  it  is  better  to  distill  the  gases  before  passing 
them   into  the   generator. 

Figs.  3  and  4  illustrate  an  improvement  upon  the 
apparatus  which  was  patented  by  Mr.  Reid  on  the 
same  date  as  the  original  patent.     Fig.  3  is  a  longi- 
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tudinal  section  and  Fig.  4  is  a  partial  plan  and  par- 
tial cross-section  of  the  apparatus. 

The  essential  features  are  much  the  same  as  in 
the  original  patent.  There  are  the  same  inner  and 
outer  casings.  A  waste  pipe  projects  from  one  side 
of  the  shell,  and  is  provided  with  a  valve.  At  one 
side  near  the  top  of  the  shell  there  is  a  filling  pas- 
sage, preferably  in  form  of  an  elbow  with  open  top. 
Through  the  center  of  the  casing-cover  a  pipe  extends 
upward.  This  pipe  has  a  tightly  sealed  joint  where 
it  passes  through  the  cover.  Under  the  open  mouth 
of  the  pipe  there  is  a  funnel,  provided  with  baffle 
plates,  and  from  the  bottom  of  this  funnel  a  pipe 
extends  downward  and  communicates  with  the  shell 
near  the  bottom  by  means  of  an  elbow  and  inturned 
bend. 

Passing  through   holes   in   the   cover   there   are   a 


nun^ber  of  tubes,  extending  through  the  cover  and 
down  into  the  casing.  These  tubes  are  formed  of 
porous  carbon  and  are  closed  at  the  bottom.  A 
metallic  ring  rests  upon  the  top  of  all  the  tubes 
and  has  a  small  opening  into  each  tube.  An  annular 
metallic  cap,  having  a  channel  therein,  is  secured 
to  the  top  oif  the  ring  by  screws.  This  cap  forms  a 
close  joint  with  the  ring,  so  that  when  gas  is  forced 
into  the  passage  through  the  pipe  it  will  have  no 
escape  from  the  passage  save  through  the  openings 
into  the  tubes.  The  mouths  of  the  tubes  where  they 
open  into  the  channel  through  the  ring  will  be  prop- 
erly packed.  The  porous-carbon  tubes  are  entirely  in- 
sulated from  the  shell.  The  action  of  the  generator 
is  the  same  as  in  the  other  cases,  the  same  chemical 
action  taking  place. 

By  increasing  the  gas  pressure  through  the 
inlet  pipe  the  circulation  of  the  electrolyte  is  in- 
creased. Any  gaseous  products  of  the  decomposi- 
tion and  recomposition  of  the  gaseous  materials  em- 
ployed can  escape  from  the  electrolyte  through  the 
other  pipe  into  the  funnel,  which  serves  as  a  con- 
A'enient  channel  for  the  introduction  of  water  to  re- 
plenish waste  and  add  to  the  oxygen  of  the  elec- 
trolyte, and  may  also  be  used  for  the  introduction 
of  the  electrolyte. 


Light  and  Power  in  First  National  Bank 
Building,  Chicago. 

The  First  National  Bank  of  Chicago  is  erecting 
a  very  large  office  building  at  the  corner  of  Dear- 
born and  Monroe  Streets.  Electric  light  and  power 
will  be  used  throughout  the  building,  and  a  large 
isolated  plant  will  be  installed.  To  avoid  moving 
the  bank  into  other  quarters  during  the  course  of 
construction  it  was  decided  to  build  in  two  sec- 
tions, the  old  building  on  the  corner  remaining  until 
the  west  section,  fronting  on  Monroe  Street,  could 
be  sufficiently  completed  to  permit  of  occupancy. 

The  first  section  to  be  erected,  about  115  feet 
fronting  on  Monroe  Street  and  191  feet  deep,  is  now 
nearing  completion,  and  it  is  in  the  basement  of  this 
section  that  .the  generating  plant  is  being  temporarily 
installed.  The  work  of  razing  the  old  bank  build- 
ing and  erecting  the  second  section  of  the  new  one 
will  be  begun  in  about  three  weeks,  and  when  the 
work  on  this  second  section  has  sufficiently  ad- 
vanced the  plant   will   be  permanently  installed. 

D.  H.  Burnham  &  Co.,  Chicago,  are  the  archi- 
tects for  the  building,  and  the  electrical  installa- 
tion is  in  charge  of  Charles  M.  Wilkes,  their  en- 
gineer. Four  ISO-kilowatt,  125-volt  Crocker- 
Wheeler,  engine-type,  direct-current  generators, 
turning  at  225  revolutions  per  minute,  are  now  be- 
ing installed.  These  will  be  direct-connected  to  four 
225-horsepower  Ball  vertical  engines.  The  two- 
wire  system  will  be  employed.  The  boilers  are  of 
the  Stirling  make  and  are  five  in  number  of  300 
rated  horsepower  each.  Two  of  these  are  supplied 
with  Martin  grates  and  the  other  three  are  of  the 
Jones  underfeed  type.  The  boilers,  while  a  part  of 
the  temporary  plant,  are  now  being  placed  in  perma- 
nent position. 

A  number  of  25-horsepower  Crocker-Wheeler  mo- 
tors will  be  used  in  connection  with  a  pneumatic 
delivery  system.  Ten  General  Electric  motors  rang- 
ing from  one-half  to  10  horsepower  will  operate 
ventilating  fans.  For  the  ventilating  system  there 
will  be  two  blast'  fans,  one  driven  by  a  loo-horse- 
power  motor  and  the  other  by  steam.  A  four-panel 
Crouse-Hinds  switchboard  is  being  installed  for 
the  temporary  plant.  This  will  be  replaced  by  one 
of  seven  panels  when  the  plant  is  moved  to  its  per- 
manent location. 

The  21  elevators  a^e  all  hydraulic,  except  one 
electric  equipment,  which  will  be  for  the  private 
use  of  the  bank  officials. 

A  large  part  of  the  generator  load  will  be  the 
incandescent  lighting.  When  the  building  is  com- 
pleted there  will  be  15,000  incandescent  lamps  in 
place. 

The  electrical  contract  was  awarded  to  A.  S. 
Schulman  of  Cincinnati,  who  supervised  the  wiring 
of  the  building  and  is  now  attending  to  the  installa- 
tion of  the  generators.  When  complete  the  build- 
ing will  front  ipi  feet  eight  inches  on  Dearborn 
Street  and  231  feet  on  Monroe.  It  will  be  17  stories 
high,  with  a  loft.  The  entire  second  floor  and  a 
portion  of  the  main  floor  will  be  occupied  by  the 
bank.  The  remainder  of  the  building  will  be  let  for 
offices  and  stores. 


The  survey  for  the  trolley  line  in  Porto  Rico  be- 
tween San  Juan  and  Ponce,  which  will  be  constructed 
at  a  cost  of  $3,000,000,  has  been  completed.  The 
survey  was  made  from  both  ends  of  the  line  simul- 
taneously, and  the  surveyors  met  between  Cayey 
and   Aibonito. 
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Hydro-electric  Power  Development. 

As  hydro-electric  installations  grow  more  nu- 
merous new  problems  come  up  for  solution  in  each 
case,  and  no  set  rules  of  design  can  be  laid  down. 
However,  much  valuable  information  has  been  col- 
lected from  time  to  time  which  is^  of  interest  and 
practical  value.  A  paper  contributing  data  of  this 
character  is  that  by  William  B.  Jackson,  recently 
read  before  the  Western  Society  of  Engineers  of 
Chicago  and  bearing  the  title  "Hydraulic  Devel- 
opments   as   Related   to   Electric   Installations." 

Mr.  Jackson  remarks  that,  in  relation  to  unde- 
veloped waterpower,  it  is  well  to  understand  "the 
true  limitations  of  these  powers,  and  the  means  that 
may  be  adopted  with  our  present  opportunities  for 
turning  to  our  use  the  greatest  percentage  of  the 
power   there    represented."     He   goes    on    to   say: 

Perhaps  our  foremost  thought  when  the  rnatter 
is  considered  from  this  standpoint  is  what  minimum 
flow  must  we  expect,  as  this  is  almost  always  one  of 
the  determining  qualities  as  to  the  value  of  the  stream, 
and  it  is  most  readily  appreciated.  When  it  is  pro- 
posed to  utilize  the  power  from  a  stream  in  driving 
a  mill  it  is  frequently  possible  to  largely  disregard 
this  item  of  minimum  flow,  even  where  the  river 
is  to  be  fully  developed,  for  in  some  cases  such  an 
arrangement  may  be  made  that  a  certain  portion  of 
the  output  of  the  mill  can  all  be  taken  care  of 
during  the  larger  flow,  this  section  being  shut  down 
during  low  water  without  serious  loss.  Such  is 
seldom  the  case,  however,  when  considering  the  de- 
velopment of  waterpowers  for  driving  electric  gen- 
erators, the  output  of  which  is  to  be  used  for^  gen- 
eral commercial  purposes,  for  here  the  minimum 
waterpower  is  of  prime  importance.  The  365-day 
power  is  the  cream,  and  all  other  power  developed 
must  be  considered  as  a  valuable  by-product  only. 
Under  ordinary  commercial  conditions  the  minimum 
output  of  the  stream  is  the  measure  of  the  amount 
of  steam  plant  that  may  be  displaced,  and  the  other 
power  developed  simply  represents  coal  saved  with- 
out   further   advantage. 

Although  the  minimum  flow  will  usually  be  the 
first  to  attract  our  attention,  we  must  not  lose  sight 
of  that  much-overlooked  condition  of  high  water,  as 
regards  the  loss  in  head  occasioned  by  the  backing 
up  of  the  water,  and  as  regards  its  capacity  for 
doing  almost  untold  damage  during  periods  of 
freshets  and  great  floods. 

Most  of  our  powers  in  the  East  of  large  impor- 
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tance  as  regards  size  are  troubled  greatly  on  account 
of  the  cutting  down  in  head  during  high-water  con- 
ditions, and  it  is  this  aspect  of  the  case  that  should 
usually  give  the  engineer  the  greatest  food  for 
thought.  Notwithstanding  this  fact,  many  of  our 
engineers  have  not  yet  arrived  at  even  a  half  ap- 
preciation of  this  condition.  So  far  as  the  engineer- 
ing difficulties  to  be  encountered  in  the  construction 
of  the  dam,  power  house,  etc.,  are  concerned,  the 
minimum  flow  of  the  river  has  little  effect. 

When  considered  in  its  relation  to  the  commercial 
aspect,  however,  the  minimum  flow  has  a  paramount 
importance,  for,  as  before  stated,  it  must  determine 
the  amount  of  steam  plant  actually  displaced ;  and 
the  minimum  flow,  together  with  the  distribution  of 
flow  throughout  the  year,  the  cost  per  unit  of  hy- 
draulic installation  and  the  cost  per  unit  for  its 
operation,  the  cost  per  unit  of  steam  installation,  and 
the  cost  per  unit  of  operating  the  steam  plant  must 
be  the  factors  used  in  determining  the  extent  to 
which  the  stream  shall  be  developed. 

It  must  be  always  remembered  that  the  actual 
minimum  flow  of  the  river  bears  the  same  relation 
fnot    ratio)    to   steam   plant   that   can   be    displaced 


whether  the  stream  is  being  utilized  with  simply  a 
diverting  dam  or  with  reservoir  dam  (so  far  as 
actual  kilowatt-hours  are  concerned),  provided,  as 
is  so  often  the  case,  the  reservoir  dam  is  of  such 
capacity  that  it  is  drawn  down  to  its  limit  each  day. 
A  limited  reservoir  of  this  character  derives  its 
particular  value  through  permitting  the  use  of  the 
water  according  to  the  momentary  needs  of  the  serv- 
ice, so  that  the  service  is  circumscribed  only  by  the 
actual  total  quantity  of  water  and  not  by  the  flow 
at   each   instant. 

Considering  that  it  is  usually  advisable  to  de- 
velop streams  to  a  considerably  greater  amount  than 
the  low  flow  alone  would  warrant  and  to  install  an 
auxiliary  steam  plant  to  be  used  for  from  one  to  six 
months  of  the  year,  and  sometimes  longer,  a  mate- 
rial saving  may  be  effected  in  the  amount  of  steam 
plant  to  be  installed,  if  the  latter  is  operated  con- 
tinuously during  low-water  periods,  carrying  a  fairly 
constant  load  of  such  an  amount  that  the  greatest 
practicable  amount  of  the  power  from  the  water 
may  be  used  during  the  peak  load.  Such  an  ar- 
rangement, of  course,  calls  for  a  plant  with  a  res- 


already  constructed  above  the  proposed  develop- 
ment ofttimes  have  more  troublesome  tendencies 
than  the  minimuin  flow  from  the  watershed,  for 
the  latter  never  ceases  entirely  in  normal  streams, 
while  the  former  may  stop  the  flow  completely  for 
intervals.  Thus  the  question  of  storage  capacity 
in  the  pond  is  raised  to  paramount  importance. 
This  is  well  exemplified  in  a  small  hydro-electric 
plant  that  I  operated  some  years  ago. 

When  all  of  the  mills  above  on  the  river  were 
shut  down  on  Saturday  night,  each  reservoir  would, 
one  after  the  other,  have  to  fill  up  before  any  water 
would  reach  my  reservoir.  Thus,  at  times  the  plant 
was  almost  shut  down,  when  the  river  was  passing 
at  some  point,  far  or  near,  according  to  the  con- 
dition of  the  upper  reservoirs,  at  least  220  cubic- 
feet   sec.  of  water. 

From  what  has  gone  before,  is  seen  the  necessity 
of  considering  with  great  care  the  actual  conditions 
of  flow,  whether  natural  or  artificially  controlled, 
to  be  expected  from  a  river,  before  deciding  upon 
the  mode  and  the  extent  of  the  development. 

Here,  then,  is  encountered  a  very  pretty  problem 
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ervoir  with  reasonable  storage  capacity.  Thus,  sup- 
pose the  minimum  output  of  a  plant  during  the  day 
is  200  kilowatts  and  during  the  peak  this  runs  up 
to  800  kilowatts.  The  minimum  continuous  output 
will  consume  4,800  kilowatt-hours  per  day,  and  sup- 
pose the  power  above  the  200-kilowatt  limit  consumes 
4,000  kilowatt-hours.  If  there  is  sufficient  water 
and  reservoir  capacity  to  develop  a  short-period  load 
of  4,000  kilowatt-hours,  the  steam  plant  need  only 
be  capable  of  developing  a  maximum  of  200  kilo- 
watts, and  on  account  of  the  development  for  higher 
water,  the  hydraulic  department  will  stand-  ready 
to  do  its  work  at  any  time.  If,  however,  the  water- 
power  is  distributed  throughout  the  day,  giving  con- 
tinuously 166  2-3  kilowatts  (no  storage  reservoir  be- 
ing provided,  or  its  advantages  not  being  utilized), 
then  the  steam  plant  must  be  capable  of  supplying 
during  the  peak  634  kilowatts,  thus  increasing  the 
necessary  capacity  of  the  auxiliary  steam  plant  over 
threefold.  Thus  is  seen  how  the  manipulation  of 
the  relative  use  of  the  water  and  steam  plants  may 
affect  the  necessary  capacity  of  the  latter. 

The  question  of  minimum  flow  is  especially  in- 
teresting on  account  of  its  uncertain  characteristics, 
and  jt  is  interesting  to  note  the  diversity  of  opinion 
among  recognized  engineers  as  to  what  constitutes 
the  minimum  flow  of  many  of  our  well-known  rivers. 
Take,  for  example,  the  Potomac  River  or  the  Sus- 
quehanna River,  where  the  diversity  of  opinion  is 
very  marked.  Upon  the  latter  stream  this  diversity 
amounts  to  as  much  as  100  per  cent.  It  might  be 
remarked  that  the  lower  estimates  are  usually  more 
nearly   correct. 

It  is  well  known  that  the  rainfall  upon  the  drain- 
age area  has  much  to  do  with  the  flow  of  the 
river,  but  a  satisfactory  rule  for  determining  the 
exact  interrelation  has  yet  to  be  found.  In  general, 
in  New  England,  where  a  rainfall  occurs  of  from 
30  to  38  inches,  a  minimum  flow  of  about  0.2  cubic 
feet  sec.  per  square  mile  of  drainage  area  can  be 
relied  upon  for  most  of  the  years ;  while  in  North 
and  South  Carolina,  where  from  48  to  56  inches 
of  rain  are  usual,  something  like  0.5  cubic  feet 
sec.  per  square  mile  of  drainage  area  may  be  ex- 
pected. In  central  Michigan,  .on  one  river,  about 
0.37  cubic  feet  sec.  per  square  mile  is  seldom  low- 
ered. But  such  flows  cannot  be  relied  upon  with 
absolute  certainty,  for  once  in  long  cycles,  and 
sometimes  for  two  or  more  years  successively,  the 
flows  of  the  rivers  will  be  phenomenally  low.  How- 
ever, in  figuring  upon  the  development  of  a  stream 
for  power  purposes,  the  absolute  minimum  should 
not  be  taken  as  the  continuous  flow  of  the  river, 
but  a  practical  minimum  should  be  decided  upon, 
such  as,  for  instance,  can  be  absolutely  relied  upon 
in  10  years  out  of  11.  The  lower  flow  that  might 
occur  once  in  10  to  20  years  should  not  be  consid- 
ered as  greatly  diminishing  the  value  of  the  river 
as   a   power   producer.     In   some   streams   the   dams 


for  solution,  which  must  be  solved  in  each  case, 
with  the  amount  and  character  of  the  load,  cost 
and  depreciation  per  unit  of  development  (with  its 
cost  of  operation),  minimum  and  distributed  flow 
of  the  stream  and  the  storage  capacity  available, 
together  with  the  cost  per  unit  of  steam  plant  with 
its  cost  of  operation,  as  the  determining  quantities. 

Although,  as  is  seen,  the  minimum  flow  has  a  far- 
reaching  influence  from  the  larger  engineering  stand- 
point, that  is,  from  the  economic-point  view,  the 
high-water  condition  has  a  paramount  influence  from 
the  abstract  engineering  standpoint,  on  account  of 
the  two  conditions   earlier  enumerated. 

A  great  menace  to  the  solidity  of  a  properly  de- 
signed dam  is  poor  workmanship.  It  is  exceptionally 
easy  for  a  mistake  to  be  made  in  a  large  structure 
which  may  be  covered  in  and  show  no  outward 
sign,  until,  at  a  crucial  moment,  the  fault  may  be 
uncovered  at  terrible  cost.  Nothing  but  unceasing 
vigilance  on  the  part  of  thoroughly  honest,  trained 
men,  during  the  construction  of  hydraulic  installa- 
tions can  prevent  such  possibilities ;  and  until  such 
is  fully  appreciated,  we  will  continue  to  have  the 
disastrous  results  that  are  now  so  cominon  during 
great  floods.  The  perfect  design  of  a  dam  cannot 
obviate  the  possibilities  of  washout  .when  confronted 
by  poor  workmanship. 

The  strength  of  a  properly  designed  and  con- 
structed dam  to  withstand  the  forces  that  will  be 
thrown  against  it  should  be  just  as  assured  as  it 
is   with  the  skyscraper  buildings   that  surround  us. 

The  feature  in  high-water  conditions,  however, 
that  probably  appeals  to  the  interest  of  the  thought- 
ful engineer  more  than  any  other,  is  the  possible 
variation  in  head  occasioned  by  the  backing  up  of 
the  water  in  the  tailrace.  In  many  powers,  which 
even  now  have  considerable  commercial  value,  the 
head  actually  disappears  during  very  high-water 
periods.  Usually  these  powers  have  been  developed 
many  years  ago,  when  the  production  of  power  was 
in  a  very  different  stage  of  development  than  it 
now  is,  and  they  retain  their  commercial  value 
largely  on  accoimt  of  being  already  established.  A 
good  example  of  such  a  power  is  to  be  found  in 
the  city  of  Grand  Rapids,  Mich.,  on  the  Grand 
River, 

If  we  consider  as  a  premise  that  the  operating 
head  may  be  cut  down  to  two-thirds  normal  during 
very  high  water,  without  seriously  interfering  with 
the  operation  of  the  plant  and  without  necessitating 
any  special  hydraulic  construction  further  than  a 
large  capacity  during  normal  flow  periods,  to  give 
satisfactory  results,  there  will  be  found  many  other- 
wise valuable  powers  that  are  seriously  crippled  at 
high-water  periods  unless  special  provisions  are 
maintained.  A  large  number  of  fine  waterpowers 
will  be  found  that  at  times  will  have  the  head  seri- 
ously reduced  and  sometimes  to  almost  nothing 
during  high-water  periods  if  no  special  construction 
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iif  dam  iiiid  head  works  is  arranged  for,  and  yet 
which  are  too  vahiable  to  be  allowed  to  remain 
nndeveloped.  Tlicre  are  also  many  powers  in  which 
the  head  is  at  times  seriously  reduced,  but  w"herein 
the  reduction  cannot  be  sufficiently  lessened  by  any 
such  special  construction,  so  that  large  variations  in 
head  must  be  taken  care  of  through  the  construction 
or  arrangement  of  the  waterwheels,  or  both.  The 
former  condition  is  an  exceptionally  prevalent  one, 
and  in  many  cases  its  only  remedy  is  to  construct 
the  width  of  overflow  of  the  dam  so  that  for  every 
foot  rise  in  the  tail  water  a  suitably  graduated  in- 
crease occurs  in  the  depth  of  the  water  passing 
over  the  dam  so  as  to  maintain  a  reasonable  head 
on  the  wheels.  This  may  sometimes  be  supplemented 
by  the  installation  of  extra  wdieels  for  use  during 
high-water  periods,  in  combination  with  specially 
designed  turbines  for  good  operation  under  varying 
heads. 

A  fine  example  of  such  a  construction  is  shown 
at  the  Rock  Hill  development  of  the  Catawba  Power 
Company  in  South  Carolina.  The  normal  head  here 
is  .25  feet,  and  at  times  there  is  a  rise  of  22  feet 
in  the  tail  water.  To  offset  this,  the  dam  is  so  con- 
structed as  to  give  a  rise  at  the  dam  crest  of  two 
feet  for  each  three-foot  rise  in  tail  water.  Such  an 
arrangement    gives   at   periods    of   22    feet    of   back 


specially  designed  Francis  type  of  turbine  discharg- 
ing both  upward  and  downward  with  guaranteed 
efficiencies  of  So  per  cent,  at  full  load,  84  per  cent, 
at  two-thirds  load  and  76  per  cent,  at  one-third 
load. 

Another  method  that  has  been  proposed  is  shown 
in  Fig.  2,  wdierein  standard  wheels  are  used  under 
the  higher  heads,  but  on  each  shaft,  detachable  by 
sleeve  and  clutch,  is  a  wheel  to  operate  at  the  re- 
quired speed  at  much  lower  heads  and  using  water 
without  regard  to  efficiency.  It  has  also  been  pro- 
posed to  have  two  distinct  plants,  one  to  operate  at 
the  higher  heads  (using  direct-connected  electric 
generators),  and  the  other,  with  slow-speed  wheels 
and  belted  electric  machines,  to  operate  when  the 
head   is  cut  down. 

I  suggest  the  method  as  shown  in  Fig.  3,  wherein 
the  wheels  are  set  at  two  levels  and  operate  in  some- 
thing  of    a    series-parallel    arrangement. 

During  the  higher  heads  the  upper  set  of  wheels 
discharge  into  an  intermediate  receiver,  from  which 
the  lower  wheels  take  the  water.  Thus,  the  two 
sets  are  working  each  under  a  head  of  40  feet,  and 
may  be  said  to  be  in  series.  When  the  rise  in  the 
tail  water  cuts  down  the  head  of  the  lower  wheels 
to  such  a  degree  as  to  interfere  with  their  satis- 
factory operation,  the  penstocks  of  the  lower  wheels 
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FIG.    3.       HYDRO-ELECTRIC    POWER    DEVELOPMENT. 


water,  a  working  head  of  17  2-3  feet.  To  maintain 
the  speed  and  give  sufficient  power  under  these 
conditions,  extra  wdreels  are  installed  for  use  at 
such  times,  and  the  regular  wheels  are  designed 
with  special  reference  to  service  under  varying 
heads. 

When  equalization  of  head  is  desired,  by  greatly 
raising  the  level  of  the  water  in  the  reservoirs  at 
times  of  high  water,  it  is  seen  that  the  cost  of  con- 
struction may  make  the  scheme  impracticable,  also 
that  the  necessary  fiowage  rights  may  become  a 
serious  and  costly  matter.  This  latter  factor  is 
sometimes  not  given  due  weight. 

In  some  power  developments,  the  raising  of  the 
reser\'oir  level  is  impracticable,  and  here  some  ar- 
rangement must  be  evolved  whereby  the  water- 
wheels  themselves  (or  their  arrangement)  will  give 
satisfactory    results    under    the   varying   heads. 

For  small  units  this  appears  to  be  solved  to  a  fair 
degree  of  satisfaction  at  Portland,  Ore.,  by  the  use 
of  vertical  wheels  in  pairs  of  two,  one  to  be  used 
when  the  head  is  normal,  the  other  when  it  is  cut 
down  by  back  water.  The  generator  is  carried  upon 
the  shaft  of  the  high-head  wheel,  and  a  belted  cross- 
connection  may  be  made  between  the  shafts  of  the 
two  wheels.  Such  an  arrangement  is,  however,  out 
of  the  question  where  large  units  are  under  con- 
sideration. 

The  conditions  at  the  Great  Falls  of  the  Potomac 
River,  near  Washington,  present  a  fine  example  of 
what  may  be  encountered  as  regards  variation  of 
head.  Here,  during  the  normal  flow  of  the  river, 
an  80-foot  head  is  obtained,  but  during  the  high- 
water  conditions  this  head  is  sometimes  cut  down 
to  less  than  half  of  normal,  w-hile  at  the  time  of 
the  Johnstown  flood,  when  the  eastern  rivers  were 
very  high,  the  head  almost  entirely  disappeared.  It 
is  possible  here,  without  serious  difficulty,  to  get 
10  feet  additional  head  during  high  water  through 
the  rise  in  the  reservoir  level.  Thus,  barring  very 
exceptional  cases,  a  head  of  40  feet  or  more  may 
always  be  relied  upon.  The  efficient  development 
of  the  low  flow  of  the  river  is  essential,  though,  of 
course,  efficiency  has  no  importance  when  there 
is  troublesome  back  water,  because  of  the  great 
volume  of  water  passing. 

Bell  &  Co.  of  Kriens,  Switzerland,  propose  to 
overcome  the  difficulty  introduced  by  the  variable 
head  by  the  use  of  a  carefully  constructed  wheel 
of  350  revolutions  per  minute,  having  an  output  of 
3,500  horsepower  at  80-foot  head  and  2,500  horse- 
power at  40-foot  head.  The  plan,  as  drawn  up  by 
them,  is  shown  in  Fig.   i.     They  propose  to  use  a 


are  cut  off  froiii  the  intermediate  reservoir  and  are 
connected  to  the  main  reservoir.  Gates  are  then 
opened  in  the  intermediate  reservoir  to  permit  the 
discharge  from  the  upper  wheels  to  spill  directly 
into  the  tailrace.  Until  the  water  rises  greatly,  the 
lower  wheels  must  then  work  under  abnormally 
great  head  and  must  be  operated  with  throttled 
gates,  but  under  all  conditions  both  the  upper  and 
lower   wheels   have   full   head   until  the   back   water 
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has  risen  over  50  feet.  When  the  back  water  has 
risen  just  50  feet  and  the  head  water  10  feet,  all 
wheels  will  be  working  under  exactly  normal  head, 
the  one  set  on  draft  tubes,  the  other  set  submerged. 
At  Geneva,  Switzerland,  the  great  changes  in  head 
have  been  taken  care  of  by  having  two  wheels 
threa'ded  upon  each  shaft,  as  shown  in  Fig.  4,  in 
which  the  lower  wheel  is  used  alone  during  the 
higher  heads,  and  will  produce  1,200  horsepower, 
while  at  the  lowest  head  the  two  wheels  working 
together    will    produce    800   horsepower    at    normal 


speed.  The  head  here  varies  from  28  feet  to  14 
feet   (8.5  meters  to  4.3  meters). 

The  wheels,  as  shown  in  Fig.  4,  are  designed  for 
80  revolutions  per  minute,  with  inward  discharge, 
while  those  in  Fig.  5  are  designed  for  120  revolu- 
tions per  minute,  with  outward  discharge. 

In  conclusion,   Mr.  Jackson  points  out  that  there 
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are  but  few  waterfalls  which  may  not  be  satisfac- 
torily developed  for  high-water  conditions,  by  tak- 
ing advantage  of  the  increase  in  head  that  may  be 
produced  by  the  proper  design  of  the  dain  and  head- 
waters, in  combination  with  specially  designed  and 
installed  wheels  for  operation  under  varying  heads. 


Arc-light  Celebration  on  West  Madison 
Street. 

In  order  to  celebrate  the  installation  of  arc  lights 
along  West  Madison  Street,  Chicago,  the  merchants 
and  business  men  of  that  district  successfully  under- 
took to  amuse  the  public  by  giving  a  street  carnival. 
The  celebration  began  on  August  12th  and  extended, 
until  the  19th.  Madison  Street,  from  Western  Av- 
enue to  Fortieth  Avenue  was  ablaze  with  electric 
lights  each  evening  during  the  week.  Across  the 
street,  at  intervals  of  half  a  block,  were  hung  fes- 
toons of  red  and  white  incandescent  lamps,  while 
many  others  were  used  in  decorating  the  business 
places,  2,000  being  the  total  number.  Various  forms 
of  amusement  were  provided  for  the  visitors.  Side- 
shows were  in  operation  at  various  points  along 
the  route;  free  vaudeville  performances  were  held 
in  the  open  air;  a  miniature  Ferris  wheel  furnished 
those  inclined  to  ride  with  a  fine  birdseye  view  of 
the  decorated  street.  In  a  word,  all  the  necessary 
requisites  of  a  typical  street  fair  were  at  hand. 
These  things,  together  with  industrial  and  coinic 
parades  every  evening,  put  everyone  in  the  right 
mood  for   enjoying  himself. 

One  feature  of  the  carnival  was  an  automobile 
parade,  in  which  about  200  machines  formed  in  line. 
The  scene  of  the  carnival  lies  within  the  district 
of  the  Commonwealth  Electric  Company,  which  sup- 
plied the  necessary  current.  Some  little  difficulty 
was  experienced  in  getting  the  wiring  done,  due  to  a 
strike  of  the  electric  linemen  at  a  critical  stage  of 
the  proceedings.  Great  increases  in  street-car  earn- 
ings were  noted  on  and  after  the  opening  night,  as 
the  visitors  flocked  from  all  parts  of  the  city.  It 
is  estimated  that  at  times  there  were  as  many  as 
80,000  persons  upon  the  street  at  one  time  within 
the  limits  embracing  the  carnival,  the  entire  dis- 
tance being  about  two  miles.  The  carnival  was 
highly  prolitable  to  the  merchants  within  the  dis- 
trict and  also  to  the  lighting  company  and  street-car 
lines.  On  the  evening  of  the  i8th  the  Common- 
wealth Electric  Company  came  out  with  a  beautiful 
float  lighted  by  128  eight-candlepovver  lamps  which 
were  run  for  three  hours  l)y  a  storage  battery. 


Chicago  Street-railway  Situation. 

Sensational  charges  have  be£n  made  by  the  at- 
torneys for  the  minority  stockholders  of  the  North 
and  West  Side  companies  who  oppose  the  ratifica- 
tion of  the  plan  for  reorganization  which  has  been 
indorsed  by  the  directors  of  the  two  companies. 
During  the  hearing  of  the  bill  for  an  injunction  to 
restrain  the  minority  stockholders  from  attacking 
the  reorganization  plans  of  the  Union  Traction  Com- 
pany by  proceedings  in  the  state  courts,  Moran, 
Mayer  &  Meyer,  attorneys  for  this  minority,  made 
the  direct  accusation  that  they  had  been  offered 
$100,000  by  counsel  for  the  receivers  not  to  begin 
the  suit  which  they  had  filed.  W.  W.  Gurley,  on 
behalf  of  the  attorneys  for  the  receivers,  said  he 
would  show  that  a  demand  for  $100,000  had  come 
from  the  firm  of  Moran,  Mayer  &  Meyer,  the  threat 
being  that  otherwise  the  suit  would  be  brought.  He 
said  the  demand  had  been  rejected.  Judge  Grosscup 
will  have  a  special  hearing  and  try  to  get  at  the 
facts  in  the  case. 
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Electrical  production  of  sleep,  to  which  we  have 
made  several  references,  continues  to  be  the  sub- 
ject of  the  investigations  of  S.  Leduc,  who,  in  a 
foreign  electroinedical  journal,  summarizes  the  facts 
known  concerning  the  action  of  electric  currents 
upon  the  brain,  and  gives  some  additional  informa- 
tion concerning  the  manner  of  causing  sleep.  Ac- 
cording to  Von  Ziemssen,  the  brain  substance  is  the 
best  conductor  in  the  human  body,  being  about  3,000 
times  more  conducting  than  muscle.  Generally  speak- 
ing, a  direct  current  passing  from  one  ear  to  the  other 
produces  giddiness,  objects  appearing  as  if  mounted 
on  a  wheel  turning  round,  so  that  the  top  seems  to 
pass  from  the  anode  side  to  the  cathode  side.  Cur- 
rents from  back  to  front  appear  to  be  innocuous,  and 
even  beneficial.  Thus,  a  current  brought  up  to  five 
niilliamperes  in  five  minutes  and  kept  at  that  strength 
for  another  five  minutes,  with  electrodes  on  fore- 
head and  neck,  increased  the  muscular  power  by  six 
or  seven  per  cent.,  as  measured  on  the  ergograph. 
The  best  arrangement  for  the  electric  production  oi 
sleep  is  a  current  of  four  milliamperes  at  30  volts, 
interrupted  100  times  per  second  for  nine-tenths  of 
the  period  of  interruption.  The  author  has  tried  that 
on  himself.  The  faculty  of  speech  disappears  first, 
then  the  motor  faculties.  Respiration  and  pulse  are 
unaffected  within  the  limit,  stated,  but  their  temporary 
or  final  stoppage  may  be  brought  about  by  increasing 
the  current.  Short  of  that,  awakening  is  instan- 
taneous, and  the  resulting  feeling  is  said  to  be  one 
of  refreshment. 

But  it  is  evident  that  an  overdose  of  this  new 
soporific  would  be  highly  dangerous,  and  it  must  be 
employed  with  at  least  as  much  caution  as  the 
opiates  now  in  use,  many  of  which  may  readily  be 
taken  in  fatal  doses.  However,  it  appears  that  the 
bad  after-effects  of  so  many  of  the  drugs  taken  to 
produce  sleep  are  absent  in  the  electric  treatment. 
It  is  unlikely  that  the  new  application  of  electricity, 
if  it  should  come  into  use  as  an  anodyne,  would  pro- 
duce any  parallel  to  the  unfortunate  "morphine 
fiends." 

There  may  be  legitimate  possibilities  in  the  elec- 
trical production  of  sleep,  which,  however,  should 
only  be  employed  under  the  direction  of  a  competent 
physician — not  the  ordinary  doctor,  but  one  who  has 
made  a  specialty  of  electrotherapeutics  and  is,  in  ad- 
dition, a  man  of  high  character  and  professional 
standing.  The  field  is  a  promising  one  for  investiga- 
tion, and  might  well  be  entered  upon  by  the  Ameri- 
can Electrotherapeutic  Association. 


Railroad  stories  are  familiar  enough,  but  usually 
they  relate  to  steam  railroads;  the  interurban  electric 
road  has  begun  to  figure  as  a  background  for  the 
writers  of  fiction  only  recently.  That  the  electric 
line  can  be  pressed  into  service  by  the  story-teller 
is  shown  by  a  novelette  in  one  of  the  September 
magazines,  entitled  "The  Trolley  Tangle,"  which 
is  "the  story  of  a  strange  complication  in  the  affairs 
of  an  electric-railway  coihpany."  The  story  is 
mainly  a  string  of  sensational  incidents  and  is  not 
remarkable  as  a  piece  of  literature,  but  it  is  of  some 
interest  from  its  use  of  semi-technical  material  in 
a  way  that  shows"  if amiliarity  with  electric  railroad- 
ing and  also  because,  in  the  march  of  events,  even 
in  stories,  the  faithful,  gray-haired  engineer,  with 
his  hand  on  the  throttle,  is  beginning  to  be  replaced 
by  the  keen-eyed  motorman  grasping  the  controller 
handle. 

The  hero  of  the  story  is  the  superintendent  of  a 
division  of  the  Interurban  Electric  Company,  and 
he  is  a  very  resourceful  and  alert  person  indeed. 
The  sub-hero  is  usually  employed  in  the  repair  shop, 
but  sometimes  does  duty  as  a  motorman.  Both  men 
are  working  on  an  automatic  brake,  greatly  needed 
on"  the  steep  grades  of  the  road ;  both  have  sisters. 
The  president  of  the  road  has  a  beautiful  daughter, 
of  course,  and  it  is  the  relation  of  these  persons 
with  the  idea  of  the  brake  invention,  which  is  stolen, 
that  constitutes  the  plot.  The  incidents  are  numer- 
ous and  exciting;  the  job  of  superintendent  of  that 
particular  division  was  no  sinecure  for  a  while.  A 
brake-chain  breaks  on  a  car  on  the  terrible  grade, 
and  the  sub-hero  has  to  save  the  hero's  sister  by 
a  wild  leap.  A  trolley  wheel  slips  off  the  wire  at 
a  steam-road  crossing,  and  the  superintendent,  who 
happens  to  be  on  the  car,  saves  the  lives  of  all  the 
passengers  by  his  coolness  and  courage  after  motor- 
man  and  conductor  had  fled  panic-stricken.     A  huge 


spool  of  electric  cable  in  a  road  breaks  from  its  fast-  ' 
ening  on  a  down  grade  and  nearly  crashes  into  a  car- 
riage containing  the  superintendent's  sister  and  the 
president's  daughter — nearly,  but  not  quite,  for  the 
sub-hero  happens  to  be  on  hand  and  does  a  little  act 
with  a  piece  of  iron  pipe  that  diverts  the  threatening 
spool  into  a  gully.  Many  other  things  happen.  A 
discharged  motorman  "holds  up"  a  car ;  a  head-on 
collision  is  narrowly  averted  by  the  sub-hero ;  there 
is  a  strike ;  the  child  of  the  discharged  motorman 
is  rescued  by  the  hero  from  being  crushed  by  a  car; 
a  wild  turkey  blunders  into  the  transmission  wires 
and  short-circuits  the  division ;  during  the  uproar 
of  the  strike  there  is  a  runaway,  and  the  hero  saves 
the  sub-hero's  sister  from  apparently  certain  death ; 
finally,  an  attempt  to  rob  the  express  car  in  a  lonely 
spot  is  discovered  almost  too  late  and  is  only 
thwarted  by  the  superintendent's  brilliant  idea  in 
shutting  off  the  current  at  the  power  house,  thus  pre- 
venting the  car  from  reaching  the  ambush.  Every- 
thing comes  out  all  right  in  the  end,  but  who  shall 
say,  after  this  recital  of  advantures,  that  the  electric 
railway  does  not  lend  itself  to  romance? 


Accuracy  should  be  the  watch-word  of  the  School 
of  Journalism  which  is  to  be  established  at  Columbia 
University  by  the  generositv  of  Joseph  Pulitzer,  who 
has  donated  $2,000,000  for  the  purpose.  The  prime 
requisite  of  a  newspaper  is  to  print  the  news — not 
guessed-at  or  might-be  news,  but  the  real  news — 
the  account  of  things  that  have  happened  or  prep- 
arations for  events  that  are  expected  to  take  place 
or  the  record  of  actual  opinions  expressed  in  inter- 
views. The  newsgatherer  should  be  impressed  with 
the  necessity  of  getting  at  the  real  facts  and  setting 
them  forth  clearly  and  truthfully.  If,  in  addition, 
the  writer  has  a  brisk,  pleasant  style,  and  can  make 
his  story  interesting,  with  a  keen  appreciation  of 
any  real — not  forced — humorous  possibilities  that 
may  inhere  in  it,   so  much  the  better. 

But  the  main  thing,  after  the  ability  to  get  the 
news — of  course,  the  journalist  must  know  what 
news  is,  else  he  has  completely  missed  his  vocation — 
is  a  firm  determination  to  relate  the  incidents  or 
write  the  interview  accurately  and  without  exaggera- 
tion. This  does  not  mean  that  the  story  is  to  be 
dull  or  put  together  with  entire  disregard  of  the 
"human  interest"  element.  But  it  does  mean  an 
honest  intention  to  tell  the  truth,  and  to  avoid  put- 
ting forth  conjectures  as  facts  as  well  as  all  mis- 
leading, slipshod,  inaccurate  or  "colored"  statements. 
As  long  as  newspapers  are  published  they  will  con- 
tain mistakes,  for  it  is  beyond  the  limitations  of 
human  frailty  to  verify  completely  the  irunute  de- 
tails of  anything  that  may  happen  anywhere  in  the 
broad  world  in  time  to  get  the  issues  out  in  season 
to  satisfy  the  public  demand.  But  if  all  hands  united 
in  an  honest  intent  to  be  accurate,  to  tell  things  as 
they  really  happened,  so  far  as  might  be  achieved 
within  the  limits  of  reasonable  endeavor,  what  a 
vast  improvement  there  would  be  in  the-  press  of 
the  United  States! 

To  reach  such  a  broad  ideal  of  journalism,  journal- 
ists should  be  men  of  wide  general  knowledge;  they 
should  know  something  about  a  great  many  things, 
so  that  they  may  discriminate  between  the  true  and 
the  false,  the  probable  and  the  unlikely.  They  should 
be  men  of  ideals,  striving  faithfully  to  serve  their 
readers  well — professional  men  of  the  highest  sort. 
To  educate  such  men  is  a  worthy  work,  not  for 
newspapers  and  newspaper  men  alone,  but  for  the 
entire  American  public,  which  has  so  much  to  do  in 
making  the  press  what  it  is  and  which,  in  turn,  is 
so  powerfully  affected  by  the  periodical  literature  it 
supports.  Therefore,  in  establishing  a  school  of 
journalism  with  some  of  the  money  he  has  made 
in  the  newspaper  business,  Mr.  Pulitzer  has  done  a 
fine  thing,  for  which  he  should  be  heartily  com- 
mended. 

If  the  school  is  properly  conducted,  it  can  do  a 
really  great  work.  We  should  like  to  see  some 
broad-minded  man  representing  the  engineering  pro- 
fession on  jts  advisory  board,  for  in  no  direction  are 
the  newspapers  more  conspicuous  for  their  errors 
than  in  treating  of  mechanical  or  electrical  subjects. 
But  if  one  word  may  be  taken  to  express  the  aim 
of  the  institution,  let  that  word  be  "accuracy."  If 
journalists  have  the  stuff  in  them  to  be  journalists, 
if  they  are  high-minded  men  and  are  really  accurate, 
all  other  things  shall  be  added  to  them. 
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The  Edison  Convention. 

As  previously  announced,  the  twenty-fourth  con- 
vention (nineteentli  annual  meeting')  of  the  Associa- 
tion of  Edison  Illuminating  Companies  will  be  held 
at  The  Frontenac,  Thousand  Islands,  St.  Lawrence 
River,  New  York,  commencing  Tuesday,  September 
Sth,  at  g  :30  a.  m.  A  successful  convention  front 
every  point  of  view  is  expected.  A  list  of  the  papers 
prepared  to  be  read  is  as  follows: 

"Commercial  Experience  with  Nernst  and  Merid- 
ian  Lamps,"    by   W.    B.    Thompson,   Detroit,   Mich. 

"Purdiased  Electric  Power  in  Factories,"  by  E. 
\\'.   Lloyd,  Chicago,  111. 

"Operating  Features  of  High-tension  Power  Sta- 
tions,"  by   W.   F.   Wells,    New   York,    N.    Y. 

"Position  of  Steam  Turbines  in  Central-station 
Operation,"  by  August   Kreusi,   Schenectady,   N.   Y. 

"Overhead  Pole-line  Construction  and  Operation," 
by  A.  H.  Manwaring  and  J.  T.  Hutchings,  Phila- 
delphia. Pa. 

"Comparison  of  European  and  American  Engi- 
neering Practice,"  by  Charles  Schwartz,  Chicago,  III. 

"Profitable  Advertising,"  by  W.  H.  Johnson,  Phil- 
adelphia, Pa. 

"The  Central  Station  and  the  Isolated  Plant,"  by 
Douglass   Burnett,  New  York,  N.   Y. 

"Depreciation  in  Electric-light  Plants :  How  Esti- 
mated and  Applied,"  bv  H.  M.  Edwards,  New  York, 
N.  Y. 

"Selection  and  Installation  of  High-tension  Switch- 
ing Apparatus,"  by  Leonard  L.  Elden,  Boston,  Mass. 

"Illumination,"  by  C.  P.  Steinmetz,  Schenectady, 
N.   Y. 

"Results  Obtained  with  Steam  Turbines  in  Milan, 
Italy."  by  Guido  Semenza.  Milan.  Italy. 

"The  De\'elopment  of  Summer  Lighting,"  by  E. 
A.   Leslie,   Brooklyn,   N.    Y. 

"Notes  on  Commercial  Features  of  European 
Lighting  Practice,"  bv  Arthur  Williams,  New  York, 
N.  Y. 

Wilson  S.  Howell,  the  assistant  secretary  of  the 
Edison  association,  has  an  office  at  14  Jay  Street, 
New   York   citv. 


New  Southwestern   Electrical   Associa- 
tion. 

Announcement  is  made  that  the  first  semi-annual 
convention  of  the  Southwestern  Electrical  Associa- 
tion will  be  held  at  Oklahoina  City,  O.  T.,  on  Oc- 
tober gth  and  loth.  A. number  of  interesting  and 
instructive  papers  on  telephone,  electric-light  and 
street-railway  work  are  promised.  The  social  fea- 
tures will  embrace  trolley  excursions,  a  theater 
party,  a  banquet,  etc. 

The  association  was  organized  in  Oklahoma  City, 
July  29,  1903,  and  embraces  the  varied  electrical 
interests  of  Oklahoma  and  Indian  Territory  and  the 
Southwest.  The  object  is  to  bring  together  in  its 
semi-annual  conventions  the  representatives  of  the 
various  electrical  interests  in  the  Southwest.  The 
initiation  fee  of  the  association  has  been  placed  at 
$10.  However,  it  has  been  decided  to  reduce  this 
to  $5  for  charter  membei;s,  good  until  the  October 
convention.  After  that  time  the  fee  will  be  $10. 
The  initiation  fee  also  includes  the  current  year's 
dues,  which  means  the  fiscal  year  ending  in  May 
of  each  year.  Charles  W.  Ford  is  president  and 
G.  W.  Cooper  secretary  of  the  ne\v  association,  ac- 
cording to   a  circular   issued   from    Oklahoma   City. 

The  Southwestern  Gas,  Electric  and  Street  Rail- 
way Association  has  been  in  existence  for  four  or 
five  years,  holding  its  most  recent  convention  in  San 
.■\ntonio,  Texas,  on  April  18  and  ig,  1902.  It  is 
rather  curious  that  the  new  association  should  have 
chosen  a  name  so  similar. 


International  Space-telegraph  Con- 
gress Concluded. 

The  first  international  conference  on  space  teleg- 
raphy was  concluded  at  Berlin  on  August  14th,  hav- 
ing been  in  session  10  days.  Nothing  of  an  official 
nature  is  given  out,  as  it  was  resolved  to  keep 
the  proceedings  secret  for  the  present  and  to  pub- 
lish them  later.  It  is  learned,  however,  that  the  ma- 
jority reached  an  agreement  regarding  the  principles 
of  the  control  of  international  communication  by 
wireless  telegraphy.  A  semi-official  statement  issued 
regarding  the  congress  renders  it  probable  that  Ger- 
many will  soon  call  a  more  general  conference  to 
give  final  shape  to  the  points  agreed  on  in  the  form 
of  a    treaty. 

Mr.  Kraetke.  imperial  secretary  for  the  German 
postofficc,  closed  the  proceedings,  thanking  the  dele- 
gates for  their  faithful  work  and  the  successful  ter- 
mination of  their  labors.  The  foreign  delegates,  on 
the  night  of  August  13th,  gave  the  German  repre- 
sentatives a  dinner  at  the  Kaiserhof.  Brigadier-gen- 
eral A.  W.  Greely  of  the  American  delegation  pre- 
sided and  Mr.  Kraetke  occupied  the  seat  of  honor. 


Indiana  and  Ohio  Joined   by  Trolley. 

Ihe  completion  of  electric  railways  that  join  In- 
diana and  Ohio  by  one  of  the  largest  traction  sys- 
tems in  the  country  was  celebrated  at  Richmond, 
Ind.,  on  Wednesday  evening,  August  12th.  The 
opening  of  the  Dayton  and  Western  Traction  line 
to  Richmond  creates  a  new  era  for  the  people  of 
Ohio  and  Indiana,  in  that  it  connects  the  great  in- 
terurban  systems  of  the  two  states.  The  roads 
doubtless  form  the  longest  chain  of  connected  elec- 
tric-railway lines  in  the  world.  There  is  now  direct 
connection  between  Indianapolis  and  Richmond, 
Ind.,  and  Eaton,  Dayton,  Hamilton,  Cincinnati, 
Springfield,  Columbus,  Newark  and  other  Ohio 
points. 

On  Wednesday  afternoon  cars  carrying  a  number 
of  Dayton,  Ohio,  gentlemen,  left  that  city  for  Rich- 
mond, Ind.  A  special  car  also  brought  a  party  from 
Indianapolis.  The  Indiana  and  the  Ohio  parties 
arrived  in  front  of  the  Westcott  Hotel  in  Richmond 
about  the  same  time.  Reception  committees  had  been 
sent  out  to  intercept  the  cars.  Over  200  took  dinner 
at  the  Westcott.  While  the  visitors  were  enjoying  the 
feast,  Richmond  people  were  inspecting  and  admir- 
ing the  first  Ohio  cars  to  come  into  Indiana  and  the 
first  Indiana  cars  to  go  into  Ohio.  The  Indiana  car 
is  one  of  the  finest  interurban  cars  operating  in  the 
country.  The  length  is  55  feet  and  built  for  fast 
through  limited  service.  It  is  furnished  with  rattan 
and  plush  seats,  and  the  electric  lighting  comes 
through  cut-glass  half  globes,  giving  a  pleasing  effect. 

After  the  dinner  there  was  speechmaking  in  Glen 
Miller  Park.  On  Thursday  the  Indianapolis  men 
took  a  trolley  trip  into  Ohio,  going  as  far  as  Dayton. 

The  cause  of  the  celebration  was  the  beginning 
over  the  Indianapolis  and  Eastern,  Richmond  Interur- 
ban, and  the  Dayton  and  Western,  of  regular  hourly 
service  between  Indianapolis  and  Dayton.  The  fare 
will  be  $1.80.  Until  the  bridge  at  Richmond  is  raised 
and  the  approaches  improved  to  the  bridge  in  Dayton, 
the  high-speed  limited  cars  from  Indianapolis  and  the 
sleeping  cars  cannot  be  put  into  service.  These 
changes,  however,  are  expected  to  be  made  by  Sep- 
tember 15th. 


Proposed    Electric    Railway   in   Eastern 
Washington. 

The  correspondent  of  the  Western  Electrician  at 
Seattle,  Wash.,  writes  that  the  longest  line  of  elec- 
tric railroad  in  Eastern  Washington  is  likely  to  be 
built  within  the  next  year.  The  plans  are  being  de- 
veloped by  Calvin  Lunceford  of  Ritzville,  Wash., 
president  of  a  company  organized  a  short  time  ago 
known  as  the  Adams  County  Electric  Transit  Com- 
pany. It  is  proposed  to  build  a  dam  at  Palouse 
Falls,  on  Palouse  River.  The  arrangements  for  this 
are  already  completed,  and  the  aontract  will  be  let 
within  a  few  days.  This  dam  is  to  be  1,600  feet 
long,  26  feet  high,  17  feet  wide  at  the  bottom  and 
five  feet  wide  at  the  top,  and  will  cost  about  $148,000. 
It  is  expected  that  this  dam  will  develop  about  S.ioo 
horsepower  at  low  water.  The  water  comes  from 
Rock  Lake,  which  is  fed  from  the  mountain  streams, 
which  never  run  dry.  The  company  expects  to 
build  an  electric  railroad  to  extend  from  Wash- 
tucna  north  through  Ritzville,  Mohler,  Harrington, 
Davenport  and  Medical  Lake  to  Spokane,  making  a 
line  140  miles  in  length.  The  work  on  this  line 
will  commence  within  the  coming  year,  and  it  is 
expected  to  be  completed  in  time  to  move  the  wheat 
crop  of  1904.  The  construction  work  will  cost  about 
$8,000  per  mile.  There  will  be  very  little  grading 
to  do  and  but  one  bridge  of  any  size.  The  line 
will  tap  14,000  sections  of  wheat  land,  not  including 
that  not  under  cultivation.  It  will  also  cross  four 
lines  of  steam  railroads,  including  the  Great  North- 
ern and  Northern  Pacific.  When  the  road  is  com- 
pleted the  company  expects  to  run  five  passenger 
trains  each  way  per  day,  besides  regular  freight 
trains.  The  officers  of  the  company  are:  President, 
Calvin  Lunceford ;  vice-president,  0.  R.  Holcomb ; 
secretary  and  treasurer,  P.  R.  Clark;  directors,  be- 
sides the  above,  Mr.  Bassett  and  William^  Adams. 
All  the  officers  except  Mr.  Adamas  are  residents  of 
Ritzville.     Mr.  Adams  lives  in  Spokane. 


The  Aurora.  Elgin  and  Chicago  electric  railway  is 
said  to  be  caro'ing  in  the  neighborhood  of  8,000 
passengers  a  day.  About  50  per  cent,  of  the  busi- 
ness is  being  delivered  to  the  Metropolitan  elevated 
road  for  transportation  to  the  business  district  of 
Chicago. 


Radio-activity  of  Ordinary  Substances. 

Radium  is  at  least  100,000  times  more  active 
than  uranium,  and  uranium  is  3,000  times  more 
active  than  the  most  common  active  material  among 
ordinary  substances.  But  R.  J.  Strutt  (in  an  article 
in  the  Philosophical  Magazine,  synopsized  by  E.  E. 
Fournier  d'AIbe  in  the  London  Electrician)  ex- 
presses the  belief  that  a  slight  amount  of  radio- 
activity is  associated  with  all  solids,  and  that  the 
so-called  "spontaneous  ionization  of  air"  is  due  to 
a  slight  activity  of  the  walls  of  the  vessel  contain- 
ing it.  To  test  this  view,  he  experimented  with  a 
glass  cylinder  closed  at  one  end  by  a  plate  of  glass 
cemented  on,  which  could  be  removed  so  as  to 
introduce  linings  of  different  materials.  He  found 
rates  of  leakage  varying  from  3.3  scale  divisions 
per  hour  in  the  case  of  tinfoil  to  1.3  in  the  case 
of  glass  coated  with  phosphoric  acid.    In  platinum 


the  rate  of  leakage  for  different  samples  was  2.0. 
2.9  and  3.9  divisions  per  hour.  Thoroughly  oxi- 
dized copper  showed  a  rate  about  three-quarters  that 
of  polished  copper.  The  author  tried  the  absorp,tion 
of  the  radiation  by  air  at  different  pressures.  To 
do  this  he  determined  the  pressure  at  which  an 
increase  of  pressure  produced  no  increase  of  leak- 
age, thus  showing  that  all  the  radiation  was  ab- 
sorbed. No  such  limit  was  reached  with  zinc,  but 
with  tin  it  was  reached  at  10  inches  in  one  sample 
and   20   inches   in  another. 


Safety  of  Tunnel  Railway  Travel. 

The  fire  disaster  which  occurred  in  one  of  the 
tunnels  of  the  Metropolitan  street  railway  of  Paris, 
resulting  in  the  destruction  of  about  100  lives,  has 
not  been  without  its  good  effect.  Underground- 
railway  officials  controlling  the  subways  in  the  va- 
rious large  cities  of  the  world  have  been  moved  to 
action  in  the  way  of  providing  equipment  and  pre- 
cautions which  will  insure  safety  to  the  traveling 
public. 

Reports  from  Paris  state  the  Metropolitan  trains 
on  both  lines  are  running  almost  empty.  It  is  ex- 
pected on  the  .bourse  that  it  will  take  some  time  for 
the  company  to  recover  from  the  blow.  Not  only 
will  receipts  suffer  severely,  but  the  city  of  Paris 
will  insist  on  the  company  spending  much  money 
in  establishing  sidings  at  each  station,  putting  in 
ventilators,  and  renewing  the   rolling  stock. 

Persons  connected  with  the  plans,  construction 
and  prospective  operation  of  the  rapid-transit  sub- 
way, now  nearing  completion  in  New  York,  are 
quick  to  point  out  the  precautions  that  have  been 
taken  to  prevent  the  occurrence  there  of  such  a 
disaster  as  that  at  Paris.  These  precautions  have 
been  outlined  in  detail,  together  with  the  means  that 
have  been  adopted  to  put  out  a  subway  fire  should 
such  a  fire  in  any  way  get  a  start,  and  in  view  of 
the  conditions  in  the  two  systems  and  the  methods 
of  construction  it  appears  that  a  like  horror  is  the 
next  thing  to  an  impossibility  in  New  York. 

"Such  an  accident  as  that  in  Paris  would,  I 
firmly  believe,  be  absolutely  impossible  in  the  sub- 
way here,"  said  E.  P.  Bryan,  the  vice-president  of 
the  Interborough  Rapid  Transit  Company.  "Our 
cars  will  weigh  68,000  pounds,  will  be  of  asbestos 
and  transite  on  the  flooring,  while  the  sides,  from 
the  floors  to  the  windows,  will  be  of  copper  sheet- 
ing. The  insulation  will  be  carefully  carried  out  by 
our  own  men,  who  will  be  kept  well  in  hand.  De- 
fective wires  make  fires,  and  this  fact  we  never 
have  lost  sight  Of.  If  our  cars  are  not  absolutely 
fireproof  they  are  at  least  ot  slow  combustion.  Then, 
too,  we  have  the  provision  for  shutting  off  currents 
in  the  event  of  accidents,  and  emergency  shut-offs 
will  be  situated  at  every  station.  I  think  the  chances 
of  accident  are  reduced  to  a  minimum  when  we  have 
improved  so  much  over  the  elevated  system,  and 
when  it  is  remembered  that  not  a  single  person  has 
ever  been  killed  while  riding  as  a  passenger  on  the 
Manhattan  Elevated  in  spite  of  the  fact  that  4,000,- 
000,000,000  people  have  been  carried.  The  wiring 
for  lighting  the  cars  is  one  roof  away  from  the 
passengers.  Two  small  wires  are  insulated  with  as- 
bestos and  carried  in  conduits  of  flexible  metal." 
The  flexible  metallic  conduits  to  which  Mr.  Bryan 
refers  are  manufactured  by  the  Sprague  Electric 
Company,  which  received  the  order  for  this  type  of 
conduit  for  the  Interborough  car  wiring  for  lights. 
From  a  careful  study  of  the  equipment,  the  facili- 
ties for  putting  out  a  fire  and  the  short  distance  be- 
tween stations,  it  would  seem  that  the  Boston  sys- 
tem of  subways  is  well  protected  from  accident.  The 
fact  that  the  trains  are  equipped  with  the  multiple- 
unit  system  makes  it  possible  to  move  the  cars,  even 
if  one  of  the  motors  does  give  out.  It  would  take 
less  than  a  minute  to  reach  a  station  at  any  point 
throughout  the  subway,  and  if  the  passengers  re- 
mained composed,  in  the  event  of  threatened  dan^ 
ger  from  fire,  all  would  probably  escape  without 
injury.  The  officials  of  the  Boston  Elevated  Rail- 
way Company  made  this  statement  regarding  the 
equipment  of  the  Boston  subway  of  the  "L"  trains: 
"Every  elevated  car  carries  a  fire  extinguisher.  The 
subway  is  equipped  with  fire  hose  and  pails  of  water, 
and  at  the  stations  there  are  chemical  fire  ex- 
tinguishers. The  subway  is  well  lighted  throughout 
its  entire  length  by  a  current  independent  from  that 
which  operates  the  trains.  The  bottoms  of  the  cars 
are  protected  from  fire  with  an  asbestos  coating. 
The  stations  are  close  together  and  the  exits  are 
numerous.  The  stations  in  Boston  are  much  nearer 
together  than  in  Paris,  and  special  attention  has 
been  devoted  to  means  of  egress.  It  would  be  possi- 
ble, in  case  a  train  was  stalled  and  it  became  neces- 
sary 'for  the  passengers  to  leave  the  cars,  for  them 
to  walk  between  the  cars  and  the  subway  walls.  That 
is  something  which  could  not  be  done  very  well  in 
Paris,  for  the  tunnel  is  little  more  than  a  tube 
through    which    the   cars  pass." 

It  is  generally  conceded  that  the  condition  and 
equipment  of  the  Paris  subway  are  poor  compared 
with  those  of  London,  New  York  and  Boston;  nev- 
ertheless additional  precautions  will  now  be  taken 
in  all  the  cities  named  to  insure  all  possible  im- 
munity from  accidents. 
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Wiggins  Safety  Coat. 

E.  Stone  Wiggins  of  the  Department  of  Finance 
at  Ottawa,  Ont.,  sends  tlie  Western  Electrieian 
some  observations  in  relation  to  tlie  copper-wire 
gawze  "safety  coat"  which,  he  proposes,  shall  be 
worn  by  persons  approaching  high-tension  wires  or 
other  electrical  apparatus  as  a  protection  against 
shock.  In  the  course  of  a  letter  to  the  editor,  he 
writes : 

"I  will  now  give  at  length,  with  your  permission, 
my  reasons  for  the  proposition,  and  as  I  have  given 
the  idea  gratis  to  all  electric  companies,  in  partial 
recognition  of  their  genius  and  enterprise  for  the 
good  of  mankind,  I  trust  they  will  immediately 
manufacture  this  safety  coat  and  compel  their 
employes  to  wear  it  when  on  duty;  for  while  man 
claims  that  he  is  the  only  reasoning  being  on  the 
planet,  he  is  really  the  most  reckless  and,  in  some 
respects,  the  most  stupid. 

"Charge  a  perfect  sphere  and  test  with  the  elec- 
trometer, when  the  electricity  will  be  found  equally 
distributed  over  the  surface.  Next  charge  an  ob- 
late spheroid — a  globe  like  an  orange.  The  elec- 
tricity is  now  found  only  at  its  equator — that  is, 
at  the  ends  of  its  longest  diameter.  Now  charge 
a  prolate — a  globe  like  an  egg — when  the  electricity 
will  be  found  at  the  ends  only.  Lastly,  charge  a 
sphere  with  another  sphere  snugly  fitted  within  it. 
Remove  the  outer  one,  when  the  electrometer  will 
reveal  that  it  alone  has  been  charged.  It  is  plain, 
then,  that  electricity  runs 
to  the  surface  and  always 
to  parts  at  the  greatest 
distance  from  the  center. 

"The  nerves  are  nature's 
telegraph  wires,  charged 
through  the  process  of  di- 
gestion, but  if  artificial 
wires  be  placed  outside 
they  will  absorb  a  shock, 
however  great.  Make  this 
safety  coat  of  fine  copper- 
wire  gauze,  the  sleeves 
coming  well  up  on  ..the 
wrists.  It  need  not  ex- 
tend above  the  shoulders 
or  below  the  hips ;  for  the 
electric  bolt  will  be  split 
by  the  meshes  into  innum- 
erable electric  circles 
which  will  be  absorbed  by 
the  atmosphere,  thus  pre- 
venting the  current  focus- 
ing  within   the    body. 

"This  is  really  the  prin- 
ciple on  which  the  safety 
lamp,  invented  by  Sir 
Humphry  Davy,  is  con- 
structed: The  philoso- 
phers of  his  time,  indeed, 
all  scientists  except  my- 
self, give  the  following 
reason  why  it  prevents  the 
flame  from  producing 
explosions  in  mines — the 
philosophy,  I  suppose,  of 
S  i  r  Humphry  himself. 
'When  it  is  immersed  in 
an  explosive  atmosphere,' 
to  use  the  words  of 
Brande,  'such  as  that  of  a 
coal  mine  infected  by  fire 
damp,  the  inflammable  gas 
enters  from-  without  and 
burns  in  the  cage ;  but  in 

consequence  of  the  cooling  power  of  the  wire  gauze, 
no  flame  can  pass  outward  so  as  to  ignite  the  sur- 
rounding atmosphere.'  This  appears  to  be  a  weak, 
almost  childish,  philosophy,  for  why  would  not  the 
burning  gas  inside  ignite  the  gas  outside,  for  cold 
gas  ignites  and  explodes  as  easily  as  the  heated; 
besides,   it   must  go  out.   for  it  expands. 

"All  particles  composing  solid  and  gaseous  bodies 
are  held  together  by  electric  power,  which  we  call 
the  attraction  of  cohesion.  When  these  are  forced 
asunder  by  mechanical,  chemical  or  digestive  means, 
the  electricity  escapes  and  is  used  both  by  nature 
and  art  as  a  motive  power.  In  mines,  where  friction 
is  so  great,  the  air  becomes  so  gorged  with  electric 
force  that  every  point  of  rock  becomes  heated  as 
if  the  earth  were  boiling  at  its  center,  and,  like  a 
thundercloud,  has  a  dangerous  tendency  to  convert 
itself  into  -lieat  and  produce  a  stroke  of  lightning 
or  explosion. 

"Now  the  wire  gauze  prevents  the  electricity 
focusing  in  the  lamp.  The  'Wiggins  safety  coat,' 
as  it  has  been  called,  would  shield  a  person  from 
any  lightning  s'hock  and  need  cost  but  a  few  cents. 
Of  course,  a  person  touching  the  coat  at  the  mo- 
ment of  a  shock  sufliciently  powerful  would  be 
instantly  killed. 

"On  this  principle,  fires  in  cities  may  not  only 
be  readily  confined,  but  extinguished.  When  an 
explosion  of  dynamite  occurs  two  miles  away  the 
glass  in  our  windows  is  broken,  for  the  electricity 
that  holds  the  particles  of  glass  together  has  gone 
to  add  to  the  explosion.  'The  needle  of  the  elec- 
trometer moves  on  a  metal  roof  at  a  stroke  of  light- 
ning 20  miles  off,  because  the  electricity  has  left 
to  join  in  the  thunderbolt  of  Jupiter.  Fires  are  fed 
by   the  electricity   of  adjoining  buildings   and   from 


the  atmosphere.  Hang  wire  netting  over  the  ad- 
jacent walls  fastened  to  iron  bolts  driven  well  into 
the  ground,  and  the  god  of  fire  will  stretch  his  limbs 
and  expire  for  want  of  breath,  over  the  embers  he 
himself   has   created." 


Light  Without  Heat. 

R.  Blondlot  has  continued  his  researches  on 
N-rays,  and  has  obtained  some  remarkable  results. 
It  appears  that  the  increase  of  luminosity  observed 
in  a  small  electric  spark,  in  a  small  gas  flame,  and 
even  in  a  glowing  solid  is  not  due  to  a  rise  in 
temperature.  There  is,  in  fact,  a  luminous  effect  un- 
connected with  heat.  This  apparently  paradoxical 
fact  has  been  established  beyond  any  possible  doubt 
by  several  series  of  experiments  along  different  lines, 
conducted  under  sensitive  conditions.  A  platinum 
wire  O.I  millimeter  in  diameter  and  15  millimeters 
long  was  brought  to  a  dull  red  heat  by  means  of 
an  electric  current.  A  beam  of  N-rays  from  an  Auer 
l^urner  was  transmitted  through  screens  of  wood 
and  aluminum,  and  concentrated  upon  the  wire  by 
means  of  a  quartz  lens.  The  wire  was  viewed 
through  a  piece  of  ground  glass.  On  cutting  off  the 
rays  by  means  of  a  plate  of  lead  the  luminosity  of 
the  wire  was  perceptibly  reduced.  The  same  was 
observed  in  the  case  of  a  plate  of  platinum  heated 
by  a  gas  flame.  The  resistance  of  the  platinum, 
measured  at  the  same  time,  showed  no  change.     A 


An    1  SOO-horsepower     Electric    Loco- 
motive. 

As  has  been  previously  jioted  in  the  Western  Elec- 
trician, the  most  powerful  electric  locomotive  in  the 
world — probably  the  most  powerful  locomotive  of 
any  kind — has  just  been  built  by  the  General  Elec- 
tric Company  at  Schenectady  for  the  Baltimore  and 
Ohio  Railroad  for  use  in  its  tunnel  underneath  the 
city  of  Baltimore.  This  locomotive  marks  a  dis- 
tinct advance  in  electric-locomotive  design.  It  will 
handle  all  the  freight  traffic  of  the  Baltimore  and 
Ohio  which  passes  through  Baltimore  and  will  op- 
erate over  the  same  section  as  the  present  electric 
locomotives  built  by  the  General  Electric  Company 
and  which  have  been  in  successful  operation  for  the 
last  eight  years. 

In  designing  this  locomotive,  the  specifications 
called  for  an  electric  locomotive  capable  of  handling 
a  1,500-ton  train,  including  the  steam  locomotive  but 
excluding  the  electric  locomotive,  on  a  maximum 
grade  of  172  per  cent,  at  10  miles  an  hour,  with  cor- 
responding higher  speed  on  lighter  grades.  This 
required  a  locomotive  weighing  approximately  160 
tons  on  the  drivers  for  purposes  of  adhesion,  and 
the  engineers  of  the  General  Electric  Company  de- 
cided that  the  most  practicable  scheme  was  to  build 
an  articulated  locomotive  consisting  of  two  complete 
80-ton  units,  operated  together  as  one  locomotive  by 
means  of  the  Sprague-General  Electric  multiple-unit 
control. 


AN    1800-HORSEPOWER    ELECTRIC    LOCOMOTIN'E. 


thermoelectric  pile,  exposed  directly  to  the  rays, 
showed  no  effect.  The  luminous  effect  was  observed 
on  both  sides  of  the  platinum  simultaneously.  This 
would  mean  that  the  rays  penetrate  hot  platinum 
though  intercepted  by  cold.  Experiments  made  to 
test  this,  showed  that  the  rays  do  penetrate  incan- 
descent platinum. 

The  foregoing  facts  are  taken  from  an  article  by 
Professor  Blondlot  in  Comptes  Rendus,  the  synopsis 
being  made  by  E.  E.  Fournier  d'Albe  in  the  London 
Electrician. 


To  Use  Abandoned  Canal  Bed  for  a 
Trolley  Line. 

The  Lehigh  Valley  Railroad  Company  has  plans 
inider  consideration  which,  if  carried  out,  will  re- 
sult in  a  rather  unusual  example  of  electric-railway 
construction.  The  idea  is  to  build  a  trolley  line  in  the 
bed  of  the  Morris  Canal  from  Newark  to  Paterson, 
N.  J.,  a  distance  of  12  miles.  Counsel  W.  H.  Corbin 
of  the  Lehigh  company  is  confident  of  the  feasibility 
of  the  scheme  and  has  applied  to  the  New  Jersey 
Legislature  for  permission  to  abandon  the  canal 
as  a  waterway. 

The  object  of  the  railroad  company  in  seeking  to 
have  abandoned  the  Morris  Canal  is  to  save  an 
annual  expense  of  thousands  of  dollars.  Since  the 
Lehigh  Valley  Railroad  Company  leased  the  canal 
from  the  Morris  Canal  and  Banking  Company  in 
1871,  it  has  been  operated  at  an  annual  loss  of  from 
$176,000  to  $391,000.  The  earnings  last  year  were 
only  $52,076.31. 


The  section  of  the  road  to  be  operated  runs  from 
Camden  Street  Station  through  the  tunnel  to  the. 
summit  of  the  grade  outside  the  tunnel — a  distance 
of  3%  miles.  Under  practical  operating  conditions 
the  motors  have  sufficient  capacity  to  maintain  this 
service  hourly,  running  loaded  up  the  grade  and 
returning  light. 

On  account  of  the  simplicity  and  accessibility  and 
minimum  number  of  wearing  parts,  it  is  believed  that 
the  maintenance  account  of  this  locomotive  will  be 
very  low.  All  wearing  surfaces  have  been  made 
large  for  the  purpose  of  insuring  long  life.  At  the 
same  time,  special  provision  has  been  made  for  their 
easy  replacement  whenever  it  becomes  necessary. 
There  is  a  large  space  under  the  cab  floor,  in  which 
a  man  can  stand  and  inspect  the  motors  or  truck 
gear. 

The  whole  locomotive  includes  eight  "G.E.-65" 
motors,  four  on  each  half.  These  motors  have  each 
a  capacity  of  225  horsepower,  making  a  total  ca- 
pacity of  1,800  horsepower. 

The  main  body  of  the  truck  frame  consists  of  a 
rectangular  framework  of  cast  steel  built  up  of  four 
pieces,  two  side  frames  and  two  end  frames,  made 
strong  and  heavy.  The  parts  are  machined  at  the 
ends  and  securely  fitted  and  bolted  together,  thus 
forming  a  very  strong  and  rigid  structure  capable 
of  withstanding  the  most  severe  shocks  without  in- 
jury. The  end  pieces  form  the  buffer  beams,  and 
to  these  a  suitable  standard  draft  gear  of  approved 
design  is  attached.  The  side  frames  have  machined 
jaws,  protected  by  wearing  shoes,  between  which  the 
journal  boxes  slide.  The  truck  frames  are  supported 
at  four  points  on  equalizers.  Each  equalizer  rests 
on  a  pair  of  half-elliptic  springs,  the  ends  of  which 
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are  supported  on  top  of  the  journal  boxes  through 
suitable  wearing  plates.  This  construction  forms  a 
simple   and    effective    arrangement   of   parts. 

The  journal  boxes  are  made  quite  similar  to  .stand- 
ard car  journal  boxes;  the  parts,  however,  are  made 
larger  and  stronger.  The  brasses  can  be  easily  re- 
moved and  by  dropping  down  the  wearing  shoes  it 
is  possible  to  remove  a  journal  bo.x  complete  without 
removing  the  wheels  and  axles  or  other  parts  of 
the  truck.  In  order  that  the  locomotive  may  round 
curves  easily,  the  axles  are  given  considerable  lateral 
movement  in  the  journal  boxes,  it  being  practical  to 
do  this  witli  this  design  of  electric  locomotive  and  ' 
thus  reduce  the  effective  rigid  wheel  base.  Wheels, 
axles  or  motors  can  be  easily  removed  from  the 
trucks  by  dropping  into  a  suitably  constructed  pit 
or  by  raising  the  truck  frame. 

Each  section  of  the  locomotive  has  eight  steel- 
tired  spoked  wheels.  The  tires  are  2%  inches  thick 
with  M'.  C.  B.  standard  tread  and  flange  and  are 
securely  held  in  place  by  approved  fastenings.  The 
axles  are  made  of  forged  steel  turned  throughout, 
six  by  12  inches  in  the  truck-journal  bearings,  eight 
inches  in  the  wheel  fit  and  "^i  in  the  motor  bearings. 

The  cab  is  large  and  roomy.  The  floor  rests  on 
the  truck  frame.  The  lining  floor  is  made  of  i%- 
inch  hard  pine,  tongued  and  grooved  ;  the  upper  floor 
is  of  hard  pine,  seven-eighths-inch  thick,  tongued  and 


Speed  of  Commercial  Telegraphing. 

When  President  Roosevelt  sent  his  famous  message 
(July  4th  last)  to  President  Clarence  H.  Mackay 
of  the  Cortmiercial  Pacific  Cable  Company  it  re- 
quired only  12  minutes  to  encircle  the  globe.  One 
is  apt  to  think  of  this  message  as  in  a  way  repre- 
senting the  speed  of  electricity,  or  perhaps  as  the 
ordinary  time  taken  for  a  commercial  message  to 
make  the  trip.  As  a  matter  of  fact,  the  president's 
message  did  not  represent  either  the  commercial  rate 
of  telegraphing  or  the  speed  at  which  electricity 
will  travel. 

A  round-the-world  message  was  sent  on  July  3d 
by  the  journal  Le  Tremps,  from  Paris.  This  dis- 
patch consisted  of  two  words,  "Temps,  Paris,"  the 
total  charge  being  $i.66  a  word.  None  of  the  op- 
erators knew  of  this  message  before  it  came  to  him 
and  consequently  no  preparations  were  made  to  fa- 
cilitate its  progress  more  than  is  ordinarily  done. 
After  encircling  the  globe  the  words  came  back  to 
the  starting  point  in  about  six  hours.  This  shows 
how  near  the  record  message  was  to  indicating  the 
ordinary  speed  of  telegraphing.  As  to  its  indicating 
the  speed  of  an  electrical  impulse  along  the  wire,  it 
was  as  far  from  the  mark  the  other  way.  Electrical 
transmission  is  comparable  in  speed  to  that  of  light, 
but  is  dependent  upon  the  nature  of  the  conductor 


Fair  at  Chicago.  7.  Section  of  the  wire  through 
which  the  electricity  was  sent  to  illuminate  the  head- 
quarters of  the  American  Institute  of  Electrical  En- 
gineers by  Moore's  system  of  vacuum-tube  lighting, 
this  being  the  first  room  in  the  world  so  lighted. 
8.  Section  of  the  cable  through  which  the  first  cur- 
rent of  electricity  was  transmitted  from  Niagara 
Falls  electric  power  plant,  April   16,  1895. 
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grooved  and  laid  in  the  opposite  direction  from  the 
lining  floor.  The  sides  and  roof  of  the  cab  are 
made  of  sheet  steel.  On  each  side  there  is  an  en- 
trance door,  and  at  each  end  there  is  an  additional 
door,  which  permits  of  ready  communication  between 
sections  when  coupled  together.  Large  windows  af- 
ford a  practically  unobstructed  view  in  all  directions. 

The  controlling  apparatus,  consisting  of  master 
controller,  engineer's  valves,  etc.,  is  in  duplicate,  a 
complete  set  being  located  in  diagonally  opposite 
corners  of  each  cab,  so  that  the  engineer,  when  it 
suits  nis  convenience,  can  stand  in  the  front  end 
of  the  locomotive  when  running  in  either  direction. 

Each  section  of  the  locomotive  is  equipped  with  one 
bell,  one  whistle,  two  locomotive  headlights,  approved 
air-brake  mechanism,  including  two  engineer's  valves 
and  air  gauges,  necessary  brake  cylinders,  founda- 
tion brake,  air  reservoirs,  couplers,  draw-heads  and 
pneumatic  track  sanders.  Each  section  of  the  loco- 
motive is  equipped  with  four  GE-65  motors,  with 
Sprague-General  Electric  multiple-unit  control,  so 
arranged  as  to  be  able  to  operate  each  section  inde- 
pendently or  two  or  more  sections  coupled  together. 


Oftentimes  where  it  is  desired  to  use  a  back-geared 
motor  the  space  for  the  installation  w-ill  not  allow 
of  the  motor  being  mounted  on  account  of  the  pro- 
jecting gearing.  Xorman  C.  Bassett,  Boston,  Mass., 
has  recently  patented  a  method  of  gearing  which  has 
?ome  advantages.  The  countershaft,  with  its  spur 
gear  and  belt  pulley,  is  so  arranged  that  it  can  be 
angularly  shifted  around  the  peripherj'  of  the  motor 
franie  in  order  to  adapt  the  motor  to  use  in  various 
situations. 


through  which  it  travels.  In  the  free  ether  light  is 
scarcely  faster,  but  when  confined  to  a  current  pass- 
ing over  a  wire  electric  impulses  travel  at  a  slower 
rate.  Tizean  estimated  that  electricity  will  travel 
111,600  miles  a  second  in  copper  wire  and  62,000 
miles  a  second  in  iron  wire.  These  figures  will  be 
seen  to  be  far  greater  than  those  reached  in  trans- 
oceanic telegraphing,  where  the  velocity  falls  to  a 
few  thousands  of  miles  in  a  second,  due  to  the  well- 
recognized  KR  law. 

Some  of  the  foregoing  facts  were  taken  from  a 
translation  from  a  French  journal  by  the  Literary 
Digest. 

It  is  interesting  to  add,  in  conclusion,  that,  ac- 
cording to  the  Scientific  American,  President  Roose- 
velt's message  around  the  world  was  sent  through 
the  following  sections  of  historical  electric  circuits, 
these  sections  having  been  welded  into  one  circuit 
and  interpolated  in  the  circuit  of  the  Postal  Tele- 
graph Company,  over  which  the  message  was  sent : 
I.  Section  of  the  wire  over  which  Professor  Samuel 
F.  B.  Morse  sent  the  first  message  by  means  of  the 
Morse  telegraph.  2.  Section  of  the  wire  over  which 
audible  speech  was  for  the  first  time  transmitted  by 
means  of  the  Bell  telephone  by  Professor  Alexander 
Graham  Bell.  3.  Section  of  the  Atlantic  cable 
through  which  the  first  cable  message  was  sent  across 
the  ocean  by  Cyrus  W.  Field.  4.  Edison  plug  and 
section  of  wire  through  which  was  lighted  the  first 
incandescent  lamp  ever  lit  from  an  electric-lighting 
central  station.  5.  Section  of  the  first  trolley  cir- 
cuit put  up  at  the  historic  Richmond  (Va.)  electric 
railroad  by  F.  J.  Sprague.  6.  Section  of  the  v^ire 
through  which  the  current  of  electricity  was  sent  by 
President   Cleveland    when    he   opened   the   World's 


Water  Purification  by  Electricity. 

In  the  ozone  process  electricity  is  used  only  in- 
directly to  purify  water,  but  a  number  of  experi- 
ments have  been  made  to  utilize  the  direct  applica- 
tion of  the  electric  current  for  this  purpose.  One 
of  the  latter  processes  is  the  recently  patented  in- 
vention of  Samuel  S.  Pridham  of  Newark,  N.  J., 
who  asserts  his  ability,  by  tliis  means,  to  remove 
all  harmful  compounds  from  water  and  also  so  to 
treat  sewage  that  the  organic  compounds  in  suspen- 
sion will  be  destroyed.  A  further  object  is  to  pro- 
vide an  electrode  of  such  composition  that  it  will 
eliminate  mineral   matter  in   drinking  water. 

Various  attempts  have  been  made  to  purify  water 
and  other  matter  by  the  use  of  electrolytic  processes 
utilizing  electrodes — such  as  zinc,  iron  and  carbon — 
as  anodes  of  the  electric 
circuit,  but  it  has  been 
found  that  the  use  of 
these  electrodes  results  in 
the  formation  of  oxides 
or  oxhydrates  of  the 
metals  employed,  and  the 
salts  formed  from  them 
go  into  solution  in  the 
water  treated.  Many  of 
these  compounds  so 
formed  are  deleterious. 
Electrodes  composed  of 
manganese  dioxide  and 
carbon  have  also  been  em- 
ployed, but  Mr.  Pridham 
has  found  by  practical 
demonstration  that  with 
constant  use  the  carbon 
becomes  separated  from 
t  h  e  manganese  dioxide 
and  is  then  held  in  sus- 
pension in  the  w  a  t  e  r, 
which  is  thereby  turned 
dark  and  is  rendered  unfit 
for  further  use. 

The  present  inventor 
has  discovered,  he  says, 
that  an  efficient  electrode 
for  obtaining  the  best  re- 
sults should  consist  of  an 
alloy  of  magnesium  and 
aluminum,  preferably  in 
the  proportions  of  about 
95  per  cent,  of  the  mag- 
nesium and  about  five  per 
cent,  of  the  aluminum,  the 
quantity  of  the  aluminum 
of  necessity  being  slight, 
so  that  there  may  be  the 
least  possible  resistance 
offered  to  the  electricity 
passing  through  the  elec- 
trodes and  the  water  or  other  matter  which  is  to 
be   purified. 

These  electrodes  are  arranged  in  a  tank  in  close 
proximity  to  each  other,  the  anodes  being  all  con- 
nected in  series,  likewise  the  cathodes.  Each  elec- 
trode plate  takes  up  nearly  the  whole  of  the  cross- 
section  of  the  tank,  but  each  is  provided  with  a 
rectangular  cut  taken  out  on  one  edge  to  facilitate 
the  passage  of  water  through  the  tank.  These  cuts 
are  arranged  on  opposite  edges  of  each  succeeding 
plate  so  as  to  give  the  water  a  sinuous  flow. 

To  purify  the  water  it  is  run  along  through  the 
tank,  and  a  current  is  sent  through  it  at  the  same 
time,  which,  it  is  said,  causes  the  injurious  sub- 
stances to  undergo  certain  changes,  rendering  the 
final  product  no  longer  unhealthy.  Coinmon  pol- 
luted river  water  containing  large  amounts  of  ani- 
mal and  vegetable  matter  is  said  to  be  rendered 
drinkable  in  a  very  short  time,  requiring  but  a 
slight  rate  of  amperage  per  minute  and  per  gallon 
olf  water,  while,  of  course,  with  water  or  other  mat- 
ter containing  large  amounts  of  the  salts  of  lime, 
iron,  magnesium,  or  other  metals  a  greater  amount 
of   current    becomes    necessary. 


The  city  of  Rockford,  111.,  will  soon  be  the  center 
of  an  extensive  system  of  electric-railway  lines. 
The  lines  now  in  operation  are  the  Rockford  and 
Belvidere  and  the  Rockford,  Beloit  and  Janesville. 
The  Rockford  and  Freeport  line  is  nov/  under  con- 
struction and  is  being  pushed  at  a  rapid  rate. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Telephone   News  from   the    Northwest. 

The  Independent  Telephone  Company  of  Yank- 
ton, S.  D.,  has  completed  lines  to  Utica,  Lester- 
ville.  Tabor  and  Tyndall,  S.  D.,  and  will  continue 
on  to  Mitchell.  Materials  are  now  on  hand  for  lines 
to  Sioux  Falls  and  Sioux  City. 

A  telephone  line  is  being  built  between  Foley, 
Minn.,  and  Sauk  Rapids.  The  Maple  Leaf  Tele- 
phone Company  will  also  install  a  local  exchange 
at   Foley. 

The  American  Telephone  and  Telegraph  Company 
has  extended  its  line  from  St.  Paul  to  Hastings, 
Minn. 

The  Great  Northern  Railway  has  installed  a  com- 
plete telephone  line  from  Superior,  Wis.,  to  the 
towns  on  the  Mesaba  range  in  Minnesota  in  order 
to   relieve  the  telegraph   as   much  as  possible. 

The  Benson  County  Telephone  Company  has  been 
organized  at  Minnewaukon,  N.  D.  The  company 
has  bought  the  line  in  course  of  construction  be- 
tween Esmond  and  Maddock,  and  will  continue  it 
to  Minnewaukon  and  on  to  Oberon.  The  com- 
pany has  been  incorporated  with  $S,ooo  capital  stock. 

The  Redwood  County  Rural  Telephone  Company 
will  build  a  line  north  from  Morgan,  Minn.,  to 
connect  with  the  Franklin  line,  which  will  build  half 
wayk 

The  council  of  Marshtield,  Wis.,  has  voted  a 
franchise  to  J.  C.  Marsh  to  operate  a  telephone  sys- 
tem for  15  years.  The  franchise  makes  a  maximum 
rate   of  charges. 

Sixty-seven  linemen  of  the  local  and  construction 
crews  at  Oshkosh,  Wis.,  employed  by  the  Wiscon- 
sin Telephone  Company,  struck  for  $2.50  a  day  and 
nine  hours.  The  company  conceded  the  wages,  but 
refused  to  reduce  the  hours. 

A  stock  company  will  be  formed  to  build  a  tele- 
phone line  from  Vermilion,  S.  D.,  into  Spirit 
Mound  and  Pleasant  Valley  Townships. 

The  capital  stock  of  the  Burlington  (Wis.),  Roch- 
ester and  Kansasville  Telephone  Company  will  be 
increased  from  $2,500  to  $5,000.  The  company  will 
extend  its   lines   to  Waterford  and   Honey   Creek. 

The  Iowa  Telephone  Company  has  begun  work 
on  its  new  underground  system  at  Waterloo,  Iowa., 
and  will  put  in  a  conduit  system  at  Dubuque,  Iowa. 
The  company  is  also  building  toll  lines  to  Buffalo, 
Blue    Grass   and   Jamestown  from  Davenport. 

In  order  to  keep  out  rival  companies,  two  of  which 
are  seeking  admission  into  Sioux  City,  Iowa,  the 
Iowa  Telephone  Company  has  offered  to  put  its 
wires  underground,  build  a  fireprooif  building,  re- 
duce the  rates  and  give  the  city  $1,000. 

A  rural  line  will  be  built  by  the  farmers  from 
Faribault   to   Forest,   Minn. 

The  Mutual  Telephone  Company  of  Des  Moines, 
Iowa,  proposes  to  issue  $r,ooo,ooo  worth  of  bonds 
to  carry  on  certain  improvements  and  to  assist  the 
company   out   of   its    financial    difficulties. 

The  Sumner  (low-a)  Telephone  Company  has  sold 
its  lines  to  Victor  Stevens  for  $18,000,  who  also 
controls  the  Standard  and  Interstate  lines.  R. 


Indiana  Telephone  Items. 

Recent  electric  stonns  have  damaged  telephone 
hues  in  many  localities.  It  is  with  difficulty  the 
companies  can  procure  competent  men  to  make  speedy 
repairs. 

An  electrician  in  Muncie  reports  having  repaired 
a  telephone  after  an  unusual  injury.  A  prominent 
young  woman  had  a  violent  quarrel  with  her  sweet- 
heart, and  when  they  parted  the  young  man  was  told 
never  to  call  again.  Two  days  later  he  called  her 
up  and  attempted  to  effect  a  reconciliation,  but  only 
succeeded  in  angering  her,  until,  in  a  rage,  she 
grasped  a  revolver  from  a  bureau  near  by  and  fired 
three  shots  into  the  telephone,  damaging  it  consid- 
erably. 

The  members  of  the  International  Brotherhood  of 
Electrical  Workers  employed  by  the  United  Tele- 
phone Company  of  Marion  have  been  out  on  a  strike. 
The  electrical  workers,  linemen,  "trouble  shooters" 
and  sub-iforemen  are  included  in  the  strike  and  num- 
ber between  35  and  40.  The  cause  of  the  strike  is 
based  upon  the  alleged  refusal  of  the  company  to 
sign  a  new  scale  calling  for  higher  wages.  The  cen- 
tral Union  Telephone  Company  has  not  yet  signed 
the  scale,  but  the  workmen  say  they  have  the  promise 
of  a  settlement,  and  no  strike  has  been  called.  Other 
companies  in  Marion  employing  electrical  workers 
have  signed  the  scale.  Twenty-six  linemen  employed 
by  the  United  Telephone  Company  in  the  vicinity 
of  Bluffton  have  also  gone  out  on  a  strike.  They 
have  no  special  grievance  themselves,  but  were  or- 
dered out  because  of  a  strike  at  Marion  by  members 
of  the  same  electrical  workers'  union,  with  which 
they  are  affiliated.  The  Marion  strikers  demand  an 
increase  from  $2.50  to  $2.75  a  day  and  a  reduction 
from  nine  to  eight  hours  a  day.  F. 


Southern  Telephone  Developments. 

The  Troy  Telephone  and  Electric  Light  Company 
of  Troy,  N.  C,  has  been  incorporated  with  an  au- 
thorized capital  of  $10,000  and  the  privilege  of  in- 
creasing to  $100,000.  The  object  of  the  corporation 
is  to  operate  and  maintain  telephone  and  electric- 
lighting  systems  in  the  state.    O.  M.  Wade,  J,  R. 


Blair,   W.   A.   Cochran   and   others   are  interested. 

A  new  telephone  line  will  shortly  be  built  to  con- 
nect  Waterloo   and    Florence,    Ala. 

J.  W.  Martin  is  interested  in  a  telephone  line  just 
completed  connecting  Wagener,  Perry  and  Salley, 
S.  C. 

The  Manning  (S.  C.)  Telephone  Company  has  been 
chartered  with  a  capital  of  $5,000  by  F.  C.  Thomas, 
D.  M.   Bradham  and  W.   E.  Jenkins.  L. 


A  Telephone-Automobile  Story. 

Here  is  another  case  where  the  automobile  has 
caused   trouble,  says  the   Chicago   Daily  Tribune : 

When  the  telephone  bell  rang  in  the  Evanston 
fire  station  last  evening  Captain  Ed.  Mersch  an- 
swered   it. 

"Hello,"    he   said.     "What   is   it?" 

"This  is  Dr.  Fuller's  residence.  Will  you  send 
over  10  cents'  worth  of  gasoline  for  the  doctor's 
automobile?"   asked   a  faint  voice. 

There  was  the  usual  buzzing  in  the  receiver,  and 
all  Captain  Mersch  heard  was  the  word  "gasoline." 

"Who  is  this?"  he  asked. 

"Dr.  Fuller's  residence,"  was  the  reply,  and  this 
time  he  had  no  trouble  in  hearing.  "Dr.  Charles 
G.  Fuller,  Dempster  Street  and  Forrest  Avenue. 
Will  you   hurry  as  much   as  possible?" 

"Sure,"  the  captain  answered,  and  shouted  as 
he  turned  from  the  telephone : 

"Hurry  up,  boys,  there  has  been  an  explosion  of 
gasoline  at  Dr.   Fuller's   house." 

As  the  fire  crew  returned  to  the  station  10  minutes 
later  there  were  unkind  and  even  harsh  criticisms 
of  the  Evanston   telephone   service. 


Bell  Company  Wanted  Too  Much. 

The  council  of  Owatonna,  Minn.,  recently  granted 
a  franchise  to  the  American  Telephone  and  Tele- 
graph Company  for  long-distance  connections  through 
that  city.  The  company  objected  to  the  franchise 
because  it  was  barred  from  operating  a  local  ex- 
change should  the  exigencies  of  the  occasion  ever 
make  it  desirable,  and  therefore  requested  the  repeal 
of  the  franchise  and  the  passage  of  a  new  one  which 
did  not  specifically  prohibit  a  local  exchange.  The 
council  was  agreeable,  as  far  as  repealing  the  fran- 
chise was  concerned,  but  when  the  new  one  was  pre- 
sented it  was  tabled. 


EXTENSIONS   AND   IMPROVEMENTS. 

The  Beaumont-Northwestern  Telephone  Company 
is  installing  a  telephone  exchange  at  Saratoga,  Texas. 

The  local  telephone  company  of  Roswell,  New 
Mexico,  has  completed  plans  for  the  improvement 
of  the  present  telephone  system.  About  $S,ooo  will 
be   expended   in  improvements. 

A  telephone  line  from  Llano  to  Fredericksburg, 
Texas,  via  Willow  City,  will  be  constructed  by  the 
newly  organized  Willow  City  Telephone  Companv. 
J.  C.  Hardin,  J.  M.  Elkins  and  C.  J.  Lee  of  WilloW 
City    form    the   company. 

A  franchise  has  been  granted  the  Western  Tele- 
phone Company  of  Big"  Springs,  Texas,  for  the 
construction  of  a  telephone  system.  About  200 
miles  of  toll  lines  will  be  built.  C.  L.  Alderman  is 
manager   of   the    company. 

Workmen  in  the  employment  of  the  Independent 
Telephone  Company  have  commenced  stringing  wire 
from  Ennis  to  Corsicana,  Texas,  a  distance  of  21 
miles.  It  is  said  this  improvement  will  give  a  con- 
nection with  principal  cities  in  South  Texas. 

The  Home  Telephone  Company  of  Covina,  Cal., 
has  secured  a  30-year  franchise  to  operate  in  Azusa, 
Cal.  The  company  has  also  received  from  the  county 
a  franchise  including  the  districts  of  Irwindale,  Glen- 
dora.  Charter  Oak,  San  Dimas,  La  Verne  and  Lords- 
burg.  About  $100,000  will  be  spent  in  the  extension 
work. 

A  new  telephone  station  designed  by  C.  G.  Helleck 
for  the  Chicago  Telephone  Company  is  to  be  built 
in  Waukegan,  111.  It  will  be  two  stories  high,  45  by 
70  feet  on  the  ground,  and  will  be  of  fireproof  con- 
struction. The  exterior  will  be  of  pressed  brick  and 
stone,  and  the  interior  will  be  finished  in  hardwood 
and  heated  with  hot  water.  The  building  will  cost 
$24,000. 

News  from  Seattle,  Wash.,  is  to  the  effect  that 
for  the  first  time  Spokane,  Wash.,  now  has  direct 
long-distance  telephone  connection  with  Denver,  Colo. 
The  purchase  of  a  number  of  lines  in  Wyoming  and 
Southern  Idaho  a  short  time  ago  by  the  Rocky 
Mountain  Bell  Telephone  Company  completes  the 
connection.  The  lines  of  the  Rocky  Mountain  com- 
pany tap  those  of  the  Pacific  States  company  at 
Spokane  Bridge  and  Huntington,  and  calls  can 
be  sent  lo  points  on  its  lines  from  Spokane. 


GENERAL  TELEPHONE  NEWS. 

F.  C.  Thomas,  D.  M.  Bradham  and  W.  E.  Jenks 
of  Manning,  S.  C,  have  organized  the  Manning 
Telephone  Company,   with  a  capital  of  $5,000. 

A  telephone  system  will  be  constructed  at  Walnut 
Grove,  Miss.,  by  the  recently  incorporated  Mutual 
Telephone  Company,  which  is  capitalized  at  $100,000. 

The  Troy  Telephone  Company  of  Troy,  N.  C, 
has  been  incorporated  by  J.  R.  Blair,  O.  M.  Wade, 
W.  A.  Cochran  and  others.  The  company  has  a 
capital   stock  of  $100,000. 

The  Farmers'  Telephone  Company  of  Lee  County, 
111.,  has  been  incorporated  by  A.  N.  Crawford  and 
associates  and  will  operate  a  telephone  system  in 
Lee  County.     The  capital  of  the  company  is  $2,500. 

The  Fisher  Telephone  Company  of  Hamilton 
County,  Ind.,  has  been  incorporated  with  $5,000  cap- 
ital stock.  An  exchange  will  be  established  at  Fish- 
er's Station.  F.  A.  Fisher,  A.  T.  Beaver,  J.  A.  Noury 
and  A.  C.  Harrison  are  directors. 

The  Camden  Telephone  Company  of  Camden, 
Mich.,  has  started  an  exchange  with  a  large  number 
of  local  and  rural  subscribers.  Lines  are  being  built 
in  every  direction  and  will  soon  connect  the  north- 
ern towns  of  Camden  County  with  the  Ohio  and  In- 
diana lines. 

A  Kentucky  woman  in  a  small  town  has  dis- 
covered a  new  use  for  the  telephone.  Wishing  to 
visit  a  neighbor,  she  pulled  th»  baby's  crib  up  in 
front  of  the  telephone,  opened  the  receiver  and  told 
Central  if  the  baby  began  to  cry  to  call  her  up  at 
the    neighbor's. 

A  new  telephone  company,  to  be  known  as  the 
Southern  Telephone  and  Telegraph  Company,  has 
been  incorporated  in  New  Jersey,  with  headquarters 
at  Jersey  City.  The  company  is  capitalized  at  $25,- 
000.  Arthur  Jones,  E.  P.  Harvey  and  G.  W.  Dwinell 
are  the  incorporators. 

The  Eastern  Oregon  Telephone  Company  has  filed 
an  injunction  against  the  Rocky  Mountain  Bell  Tele- 
phone Company  at  Ontario,  Ore.,  to  stop  that  com- 
pany from  constructing  a  line  from  Owyhee  to 
Nyssa.  The  Oregon  company  alleges  that  the  Bell 
people  have  broken  an  agreement. 

William  E.  Curtis,  the  newspaper  correspondent, 
writing  from  Shenandoah,  Iowa,  says:  "There  is 
a  telephone  for  every  eight  inhabitants  in  the  town, 
and  a  total  of  2,000  telephones  in  the  county  for  a 
population  of  24,187.  This  is  one  telephone  for 
every  12  inhabitants,  men,  women  and  children,  or 
an  average  of  one  for  every  third  house  in  Page 
County." 

A  French  scientist  in  the  Reswich  laboratory, 
Paris,  has  discovered  what  he  believes  to  be  the 
best  method  of  detecting  the  use  of  water  in  wine. 
The  instrument  used  in  the  tests  is  the- telephone, 
and  the  principle  is  based  on  the  variable  conduc- 
tivity of  different  liquids,  especially  wine  and  water. 
It  is  asserted  that  the  electrical  test  is  much  quicker, 
easier  and   less  expensive  than  chemical   analysis. 

It  is  understood  that  Toledo  capitalists  are  ne- 
gotiating with  the  recently  organized  Citizens'  Tele- 
phone Company  of  Kalamazoo,  Mich.,  for  a  reor- 
ganization or  a  transfer  of  the  property,  with  the 
'formation  of  a  new  company.  It  is  promised  that 
construction  will  be  begun  at  once  and  that  under- 
ground conduits  will  be  used.  A  new  telephone 
plant  will  be  erected  and  $150,000  will  be  expended 
in  Kalamazoo  and  its  immediate  vicinity.  Connec- 
tions will  be  made  with  outside  Independent  tele- 
phone companies. 


President  Frederick  P.  Fish  of  the  American  Tele- 
phone and  Telegraph  Company,  who  sailed  for  Eu- 
rope on  the  Lucania  August  8th,  will  make  only 
a  short  stay  abroad,  being  expected  home  again  about 
September  ist. 


MANUFACTURERS   AND    DEALERS. 

A  new  telephone  catalogue,  with  up-to-date  price 
list,  has  just  been  issued  and  is  now  being  sent  out 
by  the  Electric  Appliance  Company,  Chicago.  Any- 
one in  the  telephone  business  who  has  been  missed 
in  the  distribution  will  receive  a  copy  of  this  cata- 
logue by  writing  to  the  Electric  Appliance  Company, 
92  West  Van  Buren   Street,  Chicago. 

"Central-energy  Telephones"  is  the  title  of  Bulle- 
tin No.  5,  issued  by  the  Stromberg-Carlson  Telephone 
Manufacturing  Company,  Rochester,  N.  Y.,  and  Chi- 
cago, 111.  Office,  residence,  desk  and  cabinet  tele- 
phones are  illustrated  and  described,  all  adaptable 
to  central-energy  systems,  and  also  a  portable  com- 
bination set.  About  half  of  the  book  is  given  up  to 
a  description  of  telephone  parts,  with  code  numbers. 
The  method  of  building  up  the  receivers  and  trans- 
mitters is  fully  described. 

The  Kellogg  Switchboard  and  Supply  Company  of 
Chicago  has  been  awarded  a  contract  for  a  switch- 
board and  telephone  for  Linton,  Ind.  The  Linton 
contract  calls  for  an  800-line  switchboard,  with  ulti- 
mate capacity  of  3,000,  and  telephones.  The  di- 
rectors of  the  New  Home  Company  of  Linton  com- 
pose part  of  the  board  of  directors  of  the  Knox 
County  Telephone  Company  of  Vincennes.  On  ac- 
count of  the  satisfactoiT  results  from  Vincennes 
they  ordered  an  exact  duplicate  of  the  board  for 
Linton, 


August    22,     1903 

Steel  Power-house  Stacks  Wrecked  by 
Storm 

On  the  afternoon  of  August  5th  last  a  severe 
storm  in  the  nature  of  a  cyclone  passed  directly  over 
the  power  house  of  the  East  St.  Louis  and  Suburban 
Railway  Company  in  Winstanley  Park,  III.  The 
path  of  the  storm  was  ifrom  60  to  100  feet.  In  this 
narrow  strip  the  force  of  the  cyclone  was  disas- 
trously felt,  as  is  shown  by  the  fact  that  the  four 
steel  stacks  of  the  plant  were  completely  w-recked. 
These  stacks  were  six  feet  in  diameter  and  stood 
185  feet  above  the  boiler  grates.  They  were  guyed 
with  three-fourths-inch  steel  cables  to  24  12-inch 
Stombaugh  guy  anchors  bored  in  to  their  full  length. 
In  every  case  the  anchor  held,  but  the  steel  cable 
snapped  like  pack  thread.  The  accompanying  illus- 
trations give  an  idea  of  the  situation.  Fig.  i  is  a 
\iew  of  the  power  house  taken  in  February  last 
when  the  stacks  were  under  construction.  Fig.  2 
shows  the  wrecked  stacks  aiter  the  storm  of  August 
.^th.  Fig.  3  depicts  tlie  guy  stubs  unmoved  after 
the  guy  cables  had  been  snapped  by  the  storm  which 
wrecked   the  stacks. 

The  power  house  of  the  East  St.  Louis  and  Sub- 
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the  action  of  the  electricity  disintegrates  the  gold 
atom,  which  is  electrically  conveyed  into  a  solution 
of   the    raw    metal    'ri.xum.' " 


Fig.  I.     Winstaiile.v  Part;  l^ower  House  before  the  C.vclone. 

urban  Railway  Company  is  a  large  one  and  supplies 
current  to  an  electric  railway  (mainly  for  freight) 
e-xtending  from  East  St.  Louis  to  Belleville,  III. 
passing  through  the  St.  Clair  coal  iields.  The  com- 
pany also  operates  the  East  St.  Louis  and  Belleville 
electric  passenger  line,  the  East  St.  Louis  and  Col- 
linsville  road  and  the  East  St.  Louis  and  Edwards- 
ville  route  and  owns  and  operates  the  East  St.  Louis 
Railway  Company  and  the  electric  line  operating 
between  St.  Louis  and  East  St.  Louis  over  the  Eads 
Bridge.  It  also  furnishes  electric  light  and  power  for 
the  city  of  East  St.  Louis  and  other  towns  in  St.  Clair 
County,  111.  It  will  be  seen  that  a  large  installation 
is  needed.  The  plant  consists  of  10  Heine  water- 
tube  boilers  with  a  maximum  total  capacity  of  6,000 
horsepower,  a  coal  and  ash-handling  system  and  six 
large  steam  engines  direct-connected  to  General  Elec- 
tric generators,  both  alternating  and  direct  current, 
of  various  sizes.  The  wrecking  of  the  stacks  was 
the  only  damage  done  to  the  plant.  The  accident 
caused  the  company  to  shut  down  entirely  for  about 
18  hours ;  in  this  time  it  succeeded  in  erecting  a 
temporary  stack,  which  enabled  it  to  run  one  of  its 
750-kilowatt  generators.  In  the  meantime  it  was 
enabled  it  to  connect  with  the  power  house  of  the  St. 
Louis  Transit  Companj'  at  its  Washington  Avenue 
terminals  in  St.  Louis,  -so  that  on  the  morning  of  the 
6th  it  was  giving  fairly  good  service  to  the  public. 
It  is  interesting  to  note  that  the  anchors,  upon 
being  examined,  showed  no  signs  of  movement 
caused  by  the  extraordinary  strain  of  the  cyclone. 
1  ne  officers  of  the  company  stated  that  they  were 
ver>'  much  pleased  with  the  action  of  the  Stombaugh 
guy  anchor  in  this  case,  and  also  that  they  had 
adopted  it  for  the  guying  of  all  their  pole  lines. 


Alchemy  in  Oregon. 

Another  of  those  .startling  items  of  information 
classed  as  "important  if  true"  has  come  to  light. 
It  is  published  as  a  special  dispatch  to  the  Chicago 
Inter  Ocean  and  is  dated  at  Merlin,  Ore.  It  reads 
as  follows :  "According  to  the  claims  of  J.  La  Rix. 
chemist  and  metallurgist,  he  has  succeeded  in  mak- 
ing silver  from  gold  and  evolving  a  new  metal 
from  slate  by  which  he  expects  to  produce  gold. 
From  his  notes,  which  were  scanned  by  the  govern- 
ment inspectors,  it  seems  he  has  developed  a  new 
metal  from  commercial  slate,  which  he  calls  'rixum.' 
This  new  metal  shows  a  distinct  affinity  for  the 
atom  of  gold.  The  process  he  has  been  working 
upon  consists  of  combining  a  strong  acid  solution 
with  powerful  electric  currents.    Long  exposure  to 


First  Aid  for  the  Injured. 

At  the  convention  of  the  National  Electric  Light 
Association  in  Chicago  on  May  28th  last  Dr.  J.  D. 
McGowan  of  Chicago  read  an  important  paper  on 
"First  Aids  and  .Appliances  for  the  Injured."  This 
paper  related  principally  to  the  immediate  succor 
of  men  injured  in  electric-light  plants,  and  it  was 
listened  to  by  the  central-station  men  with  much 
interest.  It  was  printed  in  full  in  the  Western 
Electrician  of  June  6th.  Following  the  paper  there 
was  a  brief  discussion,  froin  which  the  following 
interesting  points  are  taken : 

J.  W.  Lieb,  New  York :  I  wish  to  ask  Dr.  Mc- 
Gowan a  question,  if  I  may,  and  that  is  whether  it 
is  a  fact  that  an  electric  burn  is  very  much  more 
serious  and  difficult  of  cure  than  an  ordinary  burn, 
and   if  so,   what   the   reasons  are? 

Dr.  McGowan;  The  electric  burn  is  entirely  dif- 
ferent from  an  ordinary  burn,  such  as  you  get  from 
a  flame  or  from  scalding  water.  It  depends  on  how 
you  get  the  burn.  If  you  make  a  short-circuit,  and 
get  a  flash  burn,  the  treatment  of  that  burn  is  the 
same  as  the  burn  from  any  flame,  from  fire  of  any 
kind,  but  if  you  get  a  contact  burn,  where  you  put 
your  hand  on  something  whicli  has  live  current,  and 
the  current  passes  through  the  tissues  and   destroys 


Fiji.  2.    View  after  the  Cyclone.  ShowinR  Demolished  .Stacks. 
STEEL    POWER-HOUSE   STACKS    WRECKED    BY    STORM. 

the  tissues  through  which  it  passes,  the  time  of  con- 
tact determines  the  amount  of  injury  that  is  done. 
If  the  contact  is  short  the  current  does  not  pene- 
trate very  deeply  through  the  tissues.  I  have  a  man 
under  my  care  now  whose  finger  I  am  going  to 
amputate  to-morrow.  He  is  a  carpenter.  He  was 
working  behind  the  switchboard  and  stepped  upon 
a  regulator — I  do  not  know  what  a  regulator  is — 
and  when  he  stepped  upon  the  regulator  he  reached 
out  and  grasped  some  bar,  and  he  got  two  burns. 
The  hand  that  grasped  the  bar  was  burned  so  that 
one  of  the  fingers  was  nearly  burned  off.  It  looked 
as  if  someone  had  gouged  a  great  piece  of  flesh 
from  it;  it  was  charred  and  everything  was  blacked. 
The  back  of  the  hand  was  burned.  It  is  now 
sloughing — a  big  burn  that  penetrated  to  the  bone — 
and  the  burn  is  so  deep  in  the  finger  that  it  cut  off 
the  circulation ;  it  burned  through  the  artery,  so 
there  is  no  circulation  through  the  finger  and  gan- 
grene has  set  in  in  the  finger,  and  it  has  to  come 
off.  The  finger  is  dead.  The  other  burn  is  on  the 
man's  leg — a  large  burn  as  big  as  a  large-sized 
saucer,  and  you  cannot  tell  how  deep  it  is  until  the 
sloughing  is  through.  This  kind  of  a  burn  simply 
destroys  the  tissue  and  kills  everything:  it  cuts  off 
circulation;  the  tissue  sloughs  and  dies.  Nature  fills 
in  that  new  tissue,  but  it  takes  a  long  period.  An 
ordinary  flame  burn  or  flash  burn  from  short-circuit 
ought  to  get  well  inside  of  two  or  three  weeks,  but 
severe  electric  burns  take  two  or  three  months  to 
heal,  sometimes  longer,  on  account  of  the  destruc- 
tion of  tissue. 

J.  D.  Dusman,  York,  Pa. :  What  ought  to  be 
done  in  cases  of  a  flash  in  front  of  a  man's  eyes? 
I  have  suffered  twice  from  such  flashes.  No  evil 
effects  followed,  because  I  was  in  each  case  close 
to  an  eminent  oculist.  What  should  be  done  in  a 
small   station  in  such   a  case? 

Dr.  McGowan :  Cases  of  burning  of  the  eyes 
from  flash  are  frequent.  The  best  thing  to  do  is 
to  drop  some  sweet  oil.  which  must  be  perfectly 
clean,  or  some  castor  oil.  if  the  castor  oil  is  per- 
fectly pure  and  sweet,  into  the  eye :  then  a  solution 
of  boracic  acid ;  and,  to  ease  the  pain,  use  a  little 
cocaine.  Take  some  boracic  acid  and  put  a  little 
in  water;  it  does  not  make  any  difference  how 
much  you  use,  because  you  will  only  get  a  certain 
strength,  and  make  a  saturated  solution  of  boracic 
acid  and  drop  that  into  the  eye  every  hour  or  two. 
If  the  pain  is  severe,  put  in  a  little  cocaine — two  per 
cent,  solution — to  relieve  the  pain.  Continue  that 
treatment  for  a  few  days,  and  the  eyes  will  be  all 
right. 

W.  B.  Jackson,  Madison,  Wis. :  There  are  some 
cases  where  the  shock  apparently  produces  spasms, 
and  under  those  circumstances  the  men,  as  a  rule, 
know  absolutely  nothing  of  what  to  do.  I  should 
like  to  know,  under  such  circumstances,  what  should 
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be  done  before  the  doctor  comes.  I  know  of  three 
cases  where  the  shock  seemed  to  produce  nothing 
further  than  spasms,  and  these  may  continue  for 
three  hours. 

Dr.  McGowan  :  The  best  thing  to  do  under  those 
conditions  would  be  to  put  the  inan  in  a  hot  bath, 
as  hot  as  he  can  bear  it.  Do  no't  move  him ;  keep 
him  quiet  and  bathe  him.  If  you  have  no  place 
in  which  to  bathe  him,  wring  out  some  cloths  in 
hot  water  and  put  these  over  his  body.  That  is 
the  best  thing  to  do  until   the  doctor   comes. 

P.  A.  Bertrand,  Springfield.  Mo. :  In  case  a  man 
is  badly  shocked  and  no  assistance  is  available  for 
some  length  of  time,  how  long  after  the  shock 
would  it  be  worth  while  to  administer  artificial 
respiration? 

Dr.  McGowan:  That  is  pretty  hard  to  say;  I 
think  I  would  make  the  effort  anyhow.  The  chances 
are  the  man  would  be  dead  if  you  left  him 
very  long,  but  I  think  it  is  w'orth  while  to  make 
an  effort,  no  matter  how  long  a  time  elapses. 

C.  M.  Lewis,  Bellevue,  Ohio:  We  had  a  case  of 
very  severe  burning  a  few  weeks  ago.  A  man  un- 
dertook to  pull  the  plugs  on  a  board  and  reached 
over  on  the  ferrule.  He  took  both  hands.  As  most 
of  us  know,  a  man  should  never  take  both  hands 
to  pull  plugs.  He  unlocked  one  plug,  and  that  is 
all    that    saved    him ;    and    as   he    fell    he   burned   the 
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tissue  to  the  bone  on  his  index  fingers  on  both 
hands.  He  went  to  a  physician  and  was  treated  for 
three  weeks,  and  after  three  weeks'  treatment  the 
wounds  were  healing  but  slightly.  One  of  the 
men  in  the  station  suggested  that  he  use  powdered 
bismuth.  He  bandaged  up  his  hands  in  powdered 
bisinuth,  and  it  was  only  two  weeks  when  his  hands 
were  entirely  well.  He  only  dressed  the  hands  once: 
it  was  a  complete  cure  in  a  few  weeks.  It  occurred 
to  me  to  suggest  the  powdered  bismuth,  so  that  it 
might  be  tried  in  other  cases. 

Dr.  McGowan :  I  \yill  simply  remark,  in  closing, 
that  if  you  will  insist  on  the  men  wearing  rubber 
gloves  when  they  are  at  work  you  will  save  a  lot 
of  expense. 


Magnetic  Separation. 

The  use  of  magnets  for  the  separation  of  para- 
magnetic particles  from  other  materials  is  of  consid- 
erable practical  value  in  different  manufacturing  in- 
dustries. Xhe  idea  is  employed,  for  instance,  in 
attrition  machines,  which  are  used  for  grinding  rice 
chaff  into  small  particles,  to  be  mixed  with  more 
nutritious  ingredients,  to  make  cattle  food.  These 
attrition  machines  consist  of  two  metal  disks  turn- 
ing in  opposite  directions,  being  separated  by  one- 
eighth  to  three-sixteenths  of  an  inch.  The  disks 
are  indented  to  give  a  grinding  surface,  and  with 
each  revolving  at  a  rate  of  from  1,500  to  2,000  revolu- 
tions a  minute,  it  can  readily  be  seen  that  iron  or 
steel  particles  in  the  light  chaff  ground  between  the 
disks  may  cause  sparks  which  would  give  rise  to 
a  destructive  fire.  To  extract  such  particles,  the 
chaff,  before  reaching  the  disks,  is  passed  in  close 
proximity  to  strong  magnets,  which  attract  any  bits 
of  metal  with  enough  force  to  draw  them  from  the 
chaff.  A  similar  contrivance  has  been  used  in  flour 
mills,  where  it  is  well  known  that  a  slight  spark 
will  oftentimes  cause  a  violent  explosion  of  the  fine 
dust   which  collects  in  flour  mills. 

A  third  application  of  magnetism  is  adapted  for 
paper-pulp  manufacture.  It  is  embodied  in  a  recent 
invention  by  Charles  J.  Reed  of  Philadelphia.  To 
extract  the  particles  of  metallic  substances  from  the 
pulp  a  cylindrical  shell  is  arranged  to  rotate  in  the 
pulp  tank  or  trough.  Stationary  magnets  within 
the  shell  are  so  mounted  that  the  pulp,  as  it  is  tossed 
about  by  the  rotation  of  the  shell,  comes  in  contact 
with  the  magnets  some  time  during  its  passage,  and 
all  para-magnetic  substances  are  thus  separated  from 
the  remainder  of  the  mass. 
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Acetylene  Men  Discuss   Electric  Com- 
petition and  Other  Things. 

Wliile  one  does  not  hear  so  miicli  of  acetylene 
as  a  few  years  ago,  electrical  men  will  be  interested, 
nevertheless,  in  the  proceedings  of  the  sixth  annual 
convention  of  the  International  Acetylene  Associa- 
tion, which  was  held  on  August  loth,  nth  and  12th 
at  the  Hotel  Stratford,  Chicago.  A  number  of  in- 
teresting papers  were  read  and  several  instructive 
topical  discussions  were  engaged  in.  Of  course,  the 
electrical  and  other  competitive  industries  came  m 
for  good-natured  criticism  for  their  alleged  hostile 
attitude  toward  acetylene. 

The  papers  showed  that  there  unquestionably  has 
been  great  improvement  in  generators  and  appurte- 
nances during  the  last  few  years,  especially  in  sys- 
tems of  car  lighting. 

On  Monday  morning  President  George  Landis 
Wilson  o,f  Chicago  called  the  meeting  to  order,  about 
50  members  being  present.  In  his  opening  address 
Mr.  Wilson  said  that  the  number  of  people  engaged 
in  the  business  as  manufacturers  was  gradually  de- 
creasing. The  business  had  scattered  too  much  in 
the"  beginning,  and  as  a  result  many  became  dis- 
couraged and  fell  out..  He  reported  a  marked  in- 
crease in  acetylene  town  lighting,  especially  in  the 
small  towns,  where  it  was  asserted  that  electricity 
was  too  expensive  and  a  regular  city  gas  plant  im- 
practicable. The  speaker  also  touched  on  insurance 
and  other  topics  and  made  some  valuable  recom- 
mendations. 

R.  B.  Steward  of  Chattanooga  reported  as  chair- 
man of  the  committee  on  exhibit  at  the  Louisiana 
Purchase  Exposition  at  St.  Louis.  The  committee 
found  that  the  rules  of  the  exposition  were  against 
any  lighting  in  the  grounds  and  buildings  except 
by  electricity.  This  attitude  even  went  so  far  as 
to  prohibit  piping  or  "live"  exhibits.  An  effort  -^vas 
made  .to  have  an  acetylene  building  erected,  but  the 
project  fell  through  because  of  lack  of  support  by 
the  manufacturers.  Finally,  however,  as  the  result 
of  strenuous  effort,  the  authorities  were  induced  to 
set  aside  a  space  in  the  Manufactures  Building  for 
acetylene,  the  gas  to  be  piped  from  a  plant  outside 
the  building. 

H.  E.  Shaffer  of  Rochester,  N.  Y.,  reported  as 
chairman  of  the  legislative  committee.  He  detailed 
the  progress  of  several  suits  regarding  burner  pat- 
ents and  stated  that  a  decision  recently  had  been 
rendered  by  Judge  Ray  of  the  Circuit  Court  of  the 
Northern  District  of  New  York  in  the  case  of  Kirch- 
berg  and  others  against  the  American  Acetylene 
Burner  Company,  sustaining  the  Dolan  patent.  The 
defendant  will   appeal. 

A  number  of  resolutions  were  adopted  by  the  as- 
sociation. One  in  which  the  electrical  and  all  other 
industries  which  frequently  witness  infringement 
suits  will  be  interested  was  as  follows :  "That  it  is. 
the  sense  of  this  association  that  all  matters  of  dis- 
pute arising  between  members  of  the  association 
be  settled  between  the  parties  directly  interested,  and 
that  we  carefully  avoid  drawing  into  the  question 
users  of  acetylene  apparatus  or  their  appurtenances." 
Resolutions  were  also  adopted  providing  a  plan 
for  securing  members  from  all  industries  interested 
in  acetylene  and  its  success.  The  incoming  presi- 
dent was  instructed  to  appoint  a  committee  to  pre- 
pare a  paper  on  the  merits  of  acetylene  and  its 
safety,  which  will  be  furnished  to  members  for  dis- 
tribution. 

The  report  of  the  committee  on  insurance  was 
read  by  the  chairman,  W.  W.  Turner  of  Chicago. 
Statistics  were  presented  to  show  that  the  discrimi- 
nation against  the  use  of  acetylene  by  insurance 
companies  in  the  ipast  was  unwarranted  by  the  facts 
in  the  case.  The  trend  of  the  paper  is  indicated  in 
the  resolution  which  was  subsequently  passed  and 
which  provides  that  a  committee  be  appointed  to  act 
for  the  convention  in  demonstrating  to  insurance 
companies  that  there  is  and  has  been  nothing  in  the 
use  of  acetylene  to  warrant  any  penalty  for  its  use. 
The  following  is  a  list  of  the  papers  read  during 
the  convention,  with  the  names  of  their  authors : 
"The  Possibilities  of  Acetylene  for  Town  Lighting," 
W.  C.  Heimbuecher,  Chicago ;  "Acetylene  Observa- 
tions in  Europe,"  J.  M.  Morehcad,  Chicago;  "The 
Application  of  Pressure  Acetylene  to  Car  Lighting 
and  Yachts,"  E.  G.  Fisher,  Chicago ;  "Pioneers  in 
the  Acetylene  Field,"  George  F.  Owen,  Grand  Rap- 
ids, Mich.;  "Acetylene  Men  I  Have  Met,"  W.  R. 
Burling  of  New  York;  "Observations  on  the  Pro- 
duction of  Acetylene  Candlepower  and  the  One- 
fourth-foot  Burner,"  J.  A.  Painchad,  Montreal,  Can- 
ada; "The  Best  Methods  of  Marketing  Acetylene 
Generator!?,"  M.  J.  Carney,  Chicago;  "Difficulties 
Encountered  in  Acetylene  Car  Lighting,"  McDonald 
Elliot,  Santa  Rosa,  Cal. ;   "What  of  the  Agents  in 
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the  Acetylene  Field?"  Elias  A.  Long  of  the  Acety- 
lene Journal ;  "Recognition  of  Acetylene,"  Augustine 
Davis,  Elkhart,  Ind. ;  "Economical  Trenching  and 
Pipe  Laying  for  Acetylene,"  Clarence  K.  King,  Nor- 
wich, N.  Y. ;  "Novitiates  in  the  Acetylene  Field," 
Charles  E.  Ummach,  Chicago;  "The  Acetylene 
,\gency:  A  Source  of  Profit  for  the  Plumber  and 
Fitter,"  P.  W.  Shule,  Ypsilanti,  Mich. 

An  interesting  symposium  on  the  subject  of  gen- 
erator feeds  was  presented  by  manufacturers  of  the 
diiiferent  types. 

"Our  Friend,  the  Enemy,"  was  the  title  of  an- 
other symposium  consisting  of  papers  by  E.  H. 
Conibear  of  Dallas,  Texas,  on  "The  Electric-light 
Man,"  by  C.  W.  Waldron  of  Auburn,  Maine,  on 
"The  City  Gas  Man,"  by  F.  Harbaugh  of  Waterloo, 
Iowa,  on  "The  Gasoline  Man"  and  by  J.  K.  Rush 
of  Canandaigua,  N.  Y.,  on  "The  Other  Acetylene 
Man."  Under  the  head  of  "Acetylene  Advertising, 
Its  Value,"  contributions  were  made  by  George  L. 
Wilson  of  Chicago,  W.  W.  Turner  of  Chicago  and 
I.  L.  Harris  of  Chattanooga,  Tenn.  There  was  also 
a  general  discussion  of  the  trade  press.  Augustine 
Davis  of  Elkhart,  Ind.,  presented  the  report  of  the 
committee  on  carbide.  H.  H.  Southworth  conducted 
the  "Question   Box." 

The  election  of  officers  for  the  ensuing  year  re- 
sulted as  follows:  President,  J.  B.  Carroll,  Chi- 
cago ;  vice-president,  Henry  Giessel,  Wapakoneta, 
Ohio;  secretary  and  treasurer,  G.  W.  Mead,  Chi- 
cago; directors,  H.  E.  Shaffer,  Rochester,  N.  Y. ; 
George  Landis  Wilson  of  Chicago,  George  F.  Owen 
of  Grand  Rapids,  Mich.,  I.  L.  Harris  of  Chatta- 
nooga, Tenn.  The  matter  of  the  next  meeting  place 
was  left  to  the  executive  committee  definitely  to 
decide,  but  the  sense  of  the  members  was  that  it 
be  held  at  St.  Louis  during  the  World's  Fair.  On 
Mpnday  evening  the  delegates  were  tendered  an 
elaborate  banquet  at   the   Stratford. 

The  report  of  the  committee  on  carbide,  referred 
to  above,   was   as   follows : 

"During  the  last  year  very  considerable  progress 
has  been  made  in  extending  and  perfecting  the  ar- 
rangements for  distributing  calcium  carbide,  with 
the  end  in  view,  of  having  an  ample  stock  of  all 
sizes  at  points  throughout  the  country  which  ^  is 
easily  accessible  to  users  of  acetylene.  The  Union 
Carbide  Company  has  established  new  warehouses 
at  Lynchburg,  Va. ;  Chattanooga.  Tenn.,  and  at  Salt 
Lake  City,  Utah.  The  selling  price  at  Chattanooga 
is  at  the  rate  of  $3.75  per  100  pounds  for  srnall 
lots  and  $70  per  ton  in  ton  lots,  this  price  being 
made  possible  by  a  reduction  in  previous  freight 
rates  to  Chattanooga.  This  the  railroad  companies 
seemed  willing  to  make  with  a  view  to  increasing 
the  use  of  carbide  in  that  section  of  the  country, 
having  in  mind,  of  course,  the  added  amount  of 
freight  which  would  go  to  them  to  be  handled.  The 
selling  price  of  carbide  has  also  been  reduced  at 
Charleston,    S.    C,    by   25    cents   per   100   pounds. 

"At  St.  Louis  and  Kansas  City  the  Carbide  com- 
pany has  established  warehouses  of  its  own,  making, 
as  all  of  us  who  are  familiar  with  the  various  dis- 
tributing points  know,  a  very  complete  chain  of 
distributing  warehouses  in  the  principal  cities  all 
over  the  United  States.  It  is  to  be  hoped  that  the 
Union  Carbide  Company  will  continue  to  open  new 
warehouses  until,  as  the  use  of  acetylene  increases, 
it  will  be  possible  for  practically  every  consumer 
to  obtain  a  supply  of  carbide  from  the  nearest  city 
of   any   size. 

"A  new  plant  capable  of  utilizing  20,000  electrical 
horsepower  a  day  is  rapidly  nearing  completion  at 
Sault  Ste.  Marie,  Mich.,  it  being  understood  that  this 
plant  will  begin  operation  early  this  fall.  With  this 
additional  large  plant,  it  seems  that  there  never 
will  be  a  repetition  of  the  difficulty  experienced  a 
few  years  ago  in  obtaining  carbide  when  needed, 
with  all  the  dissatisfaction  to  customers  and  its 
added  handicap  to  the  sale  of  acetylene  generators. 
"It  is  interesting  to  note  the  general  satisfaction 
on  the  part  of  generator  manufacturers  in  the  pres- 
ent system  of  distributing  carbide.  The  old  diffi- 
culties of  insufficient  stocks  and  no  stock  of  certain 
necessary  sizes  at  times,  which  existed  when  carbide 
was  handled  by  jobbers  at  the  various  points,  seems 
to  have  been  entirely  done  away  with.  While  some 
of  us  as  generator  manufacturers  regret  the  loss 
of  an  additional  profit  in  the  handling  of  carbide, 
it  is  evident  that  the  lower  selling  price  of  carbide 
as  compared  with  two  years  ago  and  the  fact  that 
consumers  can  obtain  their  supplies  direct  and 
promptly,  has  made  the  marketing  of  generators 
much  easier,  and,  as  a  whole,  is  decidedly  to  the 
advantage   of   generator   manufacturers." 

One  of  the  papers  in  the  symposium,  "Our  Friends 
the  Enemy,"  was  that  of  E.  H.  Conibear  of  Dallas, 
Texas,  on  "The  Electric-light  Man."  Readers  oi 
the  Western  Electrician  will  be  interested  in  this 
production,  remarkable  in  some  respects.  It  reads 
as  follows : 

"I  take  it  that  the  real  thing  which  our  men  meet 
in  the  business  is  what  you  want  to  hear  and  to 
prove  that  our  friend,  the  enemy,  is  a  sure  enough 
real  thing.  The  electric-light  man  is  the  first  to 
report  to  the   guards   of  the  town  tliat  trouble  is 
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threatening  the  people  and  that  some  fellow  with 
some  kind  of  an  acetylene  apparatus  has  come  to 
town,  and  the  people  had  better  look  out  and  see 
that  their  heads  are  well  insured,  or  that  they  let 
the  fellow  alone.  There  are  three  things  that  the 
acetylene  man  needs  to  succeed,  and  they  arc  all 
embodied  in  three  words,  'grace,'  'grit'  and  'gump- 
tion.' If  he  possesses  these  qualities,  he  will  he 
able  to  take  the  electric-light  man  as  a  silent  part- 
ner and  make  his  business  hum,  for  the  electric-light 
man  will  advertise  the  acetylene  man  being  in  town, 
making  the  people  know  him  more  than  any  news- 
paper 'ad'  that  could  be  used. 

"In  speaking  of  the  electric-light  man  we  find  that 
he  is  always  taken  with  violent  impressions  that 
acetylene  will,  if  let  alone,  ruin  his  business,  and, 
in  his  effort  to  strangle  the  'kid,'  he  only  makes 
friends  for  the  baby  that  it  is,  and  scores  fly  to 
its  coming  that  would  not  know  of  it  but  for  the 
widewake  electric  man ;  and  with  proper  gumption 
this  can  be  used  quickly  to  the  good  of  acetylene. 
The  electric  man  is  often  taken  suddenly  with  the 
impression  that  he,  above  all  others,  is  set  apart 
to  look  after  the  life,  safety  and  happiness  of  the 
people  and  the  safety  of  property. 

"The  thoughts  that  overflow  the  fertile  brain  of 
this  individual  concerning  the  danger  that  attends 
the  handling  and  storing  of  carbide  is  wonderful. 
He  can  prove  beyond  the  shadow  of  a  doubt,  to  his 
own  satisfaction,  the  danger  to  the  individual,  the 
family,  and  the  whole  comnranity  when  a  generator 
is   brought  in. 

"The  character  that  has  been  the  hiss  and  byword 
of  the  town  has  at  once  sprung  into  the  arena  as 
a  public  benefactor,  and  the  burden  of  his  theme 
by  day  and  by  night  is  the  dangers  to  life,  health 
and  property,  and  the  masses  are  lulled  to  sleep  by 
the  cooings  of  this  friend,  the  protector  of  the  peo- 
ple,  the   electric-light  man. 

"Our  representatives  are  sometimes  overzealous 
in  getting  started  in  a  new  place  and  are  led  into 
the  trap  of  putting  a  machine  on  trial — simply  on 
trial,  with  no  other  conditions — and,  of  course,  they 
are  for  the  present  sold  out  for  the  lack  of  gumption. 
The  first  result  is  that  the  electric-light  man  dis- 
covers that  he  can  reduce  the  price  of  light  50  per 
cent.,  and  in  addition  to  that  can  furnish  free  the 
globes  for  which  heretofore  he  charged  50  cents 
each.  The  second  result  is  that  acetylene  is  re- 
jected, not  fbr  any  fault  in  the  machine,  but  wholly 
on  account  of  the  large  liberal-heartedness  of  the 
electric-light  man. 

"We  are  in  favor  of  our  men  going  into  compe- 
tition on  an  even  footing.  We  think  our  business, 
our  machines  and  our  light  will  stand  competition 
on  merit  alone.  Of  late  years  we  have  been  saying 
to  our  men  :  'Go  into  competition  with  our  friend 
the  electric-light  man  on  one  condition.  If  the 
machine  is  not  taken,  you  must  have  one-half  the 
rebate  made  in  the  price  of  lights  for  the  space  of 
one  year,  and  this  plan  will  surely  remunerate  you 
for  the  time  you  put  in  as  trial  competition,  whether 
it  be  before  the  machine  is  installed  or  whether  it 
is  after.'  We  have  some  places  where  this  plan 
has  brought  to  the  agent  as  high  as  $150,  and  he 
never  put  the  machine  into  place.  It  is  the  only 
fair  basis  that  will  give  you  a  fighting  chance  to 
hold  your  own,  and  we  would  not  favor  a  trial  on 
anything  less. 

"The  electric-light  man  has  been  very  much  con- 
cerned about  the  interest  of  the  insurance  companies 
and  in  protecting  them  from  loss  by  installing  acety- 
lene, and  when  an  insurance  agent  is  found  that 
has  any  disposition  to  investigate  acetylene,  the  elec- 
tric-light man  has  been  our  friend,  indeed,  for  in- 
vestigation is  where  we  succeed,  and  it  will  always 
end  with  the  list  of  our  friends  increased. 

"It  would  be  a  fortunate  thing  for  acetylene  if 
more  of  the  insurance  men  would  investigate  it, 
but  where  the  whole  business  is  controlled  in  Chi- 
cago and  the  fellow  is  simply  doing  the  turn  on  the 
wheel,   investigation  would   be  useless. 

"Our  experience  is  that  a  salesman  who  understands 
his  business  will  succeed  best  in  towns  and  cities  where 
the  people  have  been  paying  for  light  and  not  get- 
ting it  more  than  four-fifths  of  the  time,  and  that  we 
will  get  inore  free  advertising  by  the  electric-light 
man,  our  friend,  than  it  would  be  possible  to  have 
in  towns  where  our  friend  could  not  live  at  all. 

"Acetylene  has  made  a  believer  out  of  many  an 
electric-light  man,  and  I  would  encourage  every 
acetylene  agent  to  push  his  business  and  his  mis- 
sion of  diffusing  light  will  not  be  a  dark  thing  at 
all,  but  he  will  be  classed  as  a  public  benefactor,  and 
the  generations  to  come  will  be  blessed  by  his  living. 
"Be  honorable,  be  fair,  sell  good  goods  and  make 
good  all  you  promise,  and  you  will  be  happy  and 
the   people    will    rejoice." 


By  the  use  of  electricity  Dr.  James  Brien,  Essex, 
Ont.,  says  that  he  has  restored  life  to  a  child  which 
had  apparently  been  born  dead.  A  slight  pulsation 
was  noticed  immediately  on  the  birth  of  the  child, 
but  it  gradually  grew  fainter  and  fainter  until  not 
a  sign  of  life  remained.  It  was  fully  15  minutes  after 
the  birth  before  the  first  electric  current  was  em- 
ployed. After  15  minutes  of  the  application  of  the 
current  the  irifant  showed  signs  of  returning  life. 
The  current  was  increased  persistently,  and  in  10 
minutes  more  the  child  was  said  to  be  breathing  and 
the  heart   beating  normally. 
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BOOK  TABLE. 

Telephony.  By  Arthur  \'aughan  Abbott,  C.  E. 
New  York  :  McGraw  Publishing  Company.  1903. 
In  six  volumes,  the  lirst  three  of  which  are  now 
ready,  tlie  remaining  books  to  be  issued  in  Oc- 
tober.    Price,  $6  for  the  set,  or  $1.50  a  volume. 

Part  I.  The  Location  of  Centr.\l  Offices.  170 
pages  (5'i  by  8H  inches),  with  33  illustrations.  In 
this  volimie  the  greater  part  of  the  first  35  pages 
is  given  up  to  an  incomplete  list  of  definitions  of 
telephone  terms,  while  the  remaining  portion  of  the 
book  is  devoted  in  part  to  a  discussion  of  the  relation 
between  the  number  of  lines  and  number  of  sitb- 
scribers  with  no  central  office,  a  comparison  of  wire 
mileage,  the  proper  location  of  a  central  office,  with 
respect  to  the  subscribers'  stations,  and  the  effect 
of  shifting  telephonic  centers,  as  well  as  an  analysis 
of  the  time  required  in  making  connections.  The 
book  has  many  algebraic  equations,  and  values  are 
given  to  certain  factors  wliicli  must  necessarily  have 
been  obtained  in  the  observation  of  an  existing  ex- 
change equipment,  and  therefore  such  factors  are 
of  little  use  when  considering  the  installation  of  an 
original  equipment.  Considerable  space  is  devoted 
to  a  discussion  of  the  obvious  fact  that  the  proper 
location  of  the  central  office  is  at  the  center  of  the 
telephone  population.  The  chapter  devoted  to  trunk- 
line-service  requirements  is  somewhat  out  of  date. 

Part  II.  Construction  of  Underground  Con- 
duits. 190  pages,  with  62  illustrations.  In  this  vol- 
ume no  extended  attempt  is  made  to  treat  the  history 
of  conduit  construction,  but  as  a  record  of  what  has 
been  the  practice  of  conduit  construction  during  the 
last  few  vears,  the  book  is  a  success.  The  first  106 
pages  of  the  book  are  devoted  to  the  general  con- 
struction of  wire  plants,  duct  materials,  manholes, 
distribution,  obstacles  and  cost  of  conduits.  A  large 
number  of  tables  are  presented,  giving  in  dollars  and 
cents  the  cost  of  all  work  required  to  be  performed 
in  connection  with  conduit  building,  etc.  Unfor- 
tunatelv,  however,  these  tables  appear  to  have  been 
made  up  several  years  ago,  and  the  prices  do  not 
tallv  with  the  present  rates,  for  the  cost  of  material 
and'  labor  has  greatly  increased.  The  remaining  pages 
of  the  book  are  devoted  to  general  specifications  of 
conduit  building.  The  form  of  the  specification  is 
verv  good,  although  some  of  the  requirements  are 
not'  sufficientlv  stringent  to  secure  tbe  best  results. 

Part  III.  The  Cable  Tlast.  152  pages,  with  51 
illustrations.  In  this  volume  the  author  has  col- 
lected a  lot  of  data  that  might  be  of  service  to  the 
telephone  engineer  in  the  design  and  installation  of 
underground  cables.  In  general,  the  priticiples  of 
circuit  design  ar«  discussed — the  mechanical  prop- 
erties, installation,  electrolysis,  construction  of  cable 
plants  and  cost  of  cable-wire  plants.  In  the  first 
section  of  the  book  a  number  of  tables  of  prices  are 
given,  and,  as  was  the  case  in  the  second  volume. 
these  prices  can  hardly  be  considered  as  correct  at 
the  present  day.  The  latter  half  of  the  book  is  de- 
voted to  the  construction  of  cable  plants,  and  here 
it  may  be  said  that  the  numerous  standard  diagrams 
and  tables  presented  will  undoubtedly  be  of  interest 
to  those  who  have  not  access  to  this  material  in 
some   other  form. 


CORRESPONDENCE 


An  Electric  Circuit  in  the  Human  Aorta. 

.\  rare  surgical  operation,  of  which  there  are,  it  is 
said,  only  nine  recorded  cases,  consists  in  applying 
an  electric  current  directly  to  the  aorta,  the  main 
artery  of  the  bod;-.  The  operation,  called  the 
■'Corridis  operation,"  is  not  used  extensively  on  ac- 
count of  its  extreme  danger  to  life,  only  three 
out  of  the  nine  cases  operated  upon  having  survived. 
An  operation  of  this  kind  was  performed  recently 
on  a  man  in  Philadelphia,  who  was  suffering  from 
an  aneurism  or  dilation  of  the  aorta,  which  ex- 
tended three  inches  above  the  base  of  the  breast 
bone  and  was  three  and  a  half  inches  wide.  To 
save  the  patient's  life  it  was  necessary  to  reduce 
the  aneurism  and  to  do  that  the  hospital  physicians 
had  recourse  to  the  "Corridis  operation." 

The  operation  was  performed  by  Professor  E.  W. 
Holmes,  surgeon-in-chief  at  the  Samaritan  Hospital, 
assisted  by  Drs.  Tietrich,  Snively  and  Finch  of  New 
York.  Many  men  prominent  in  the  medical  profes- 
sion were  spectators.  As  no  severe  pain  was  at- 
tached to  the  method  used  in  treating  the  patierit, 
he  was  not  put  under  the  influence  of  an  anesthetic. 

A  hollow  porcelain  needle  was  introduced  and  a 
-cction  of  gold  wire  15  feet  long  was  passed  through 
the  hollow  of  the  instrument  and  permitted  to  coil 
in  the  diseased  region.  The  wire  was  then  con- 
nected with  a  galvanic  battery  and  the  circuit  was 
completed  by  the  placing  of  a  negative  plate  in  con- 
nection with  the  patient's  back.  As  soon  as  these 
preliminaries,  which  occupied  15  minutes,  were  com- 
pleted a  current  of  five  milliampercs  was  turned  on. 
This  was  increased  at  regular  intervals  until  it  had 
attained  a  strength  of  80  milliamperes  and  one 
hour's  time  had  been  consumed.  The  treatment 
~eenis  to  have  been  successful  and  the  patient  is 
>aid  to  be  doing  well.  The  object  of  the  operation 
i^  to  produce  a  coagulation  of  the  blood  at  the  dis- 
eased part,  and  the  danger  lies  in  the  chance  of 
-mall  portions  of  the  coagulated  blood  passing  on 
through  the  arteries  to  other  portions  of  the  body, 
where  they  will  clog  up  the  smaller  channels  and  • 
cause  the  death  of  the  patient. 


London  Letter. 

London,  August  5. — .\  number  of  matters  of  elec- 
trical interest  were  brought  up  for  discussion  at 
the  last  iTieeting  of  the  London  County  Council. 
The  first  had  reference  to  the  application  for  a  loan 
by  the  Marylebone  Borough  Council  to  complete  the 
much-talked-of  purchase  of  the  undertaking  of  the 
Metropolitan  Electric  Supply  Company,  to  which,  at 
present,  there  is  a  legal  objection.  The  problem  was 
advanced  a  stage  nearer  solution  by  the  London 
County  Council  deciding  that  if  the  borough  coun- 
cil obtains  a  license  from  the  Board  of  Trade  to 
supply  electricity  within  its  boundaries,  the  question 
of  a  loan  will  be  within  the  jurisdiction  of  the  Lon- 
don County  Council.  A  report  was  also  made  that 
there  have  been  several  cases  recently  of  the  mali- 
cious placing  of  pieces  of  metal  and  wire  in  the 
conduits  on  some  portions  of  the  council's  electric 
tramways,  which  have  created  short-circuits  and 
caused  serious  interference  with  the  service.  A  re- 
ward of  $125  was  offered  to  any  persons  supplying 
such  information  as  will  lead  to  the  detection  of 
the  culprits.  Incidentally,  it  may  be  mentioned  that 
another  section  of  the  council's  conduit  tramways 
has  been  opened.  '  In  this  connection,  too,  the  resig- 
nation of  A.  Baker,  the  tramways  manager,  may  be 
referred  to.  The  whole  of  the  electrification  of  the 
horse  tramways  has  been  carried  out  under  Mr. 
Baker's  superintendence,  and  it  is  a  matter  for  regret 
that  the  question  of  salary  has  been  the  reason  for 
his  leaving  London.  He  goes  to  supervise  the  cdn- 
version  to  electric  traction  of  the  Birmingham  tram- 
ways, at  an  increased  salary,  which  the  London 
County  Council   refused  to  entertain. 

The  conversion  to  electric  traction  of  the  Lanca- 
shire and  Yorkshire  railway — an  old  steam  line — 
is  rapidly  approaching  completion.  The  conductor 
rails  from  Liverpool  to  Manchester  arg  almost  laid, 
and  the  generating  station  is  also  well  advanced, 
being  nearly  ready  for  the  machinery.  The  present 
service  will  be  considerably  accelerated  when  the 
electrical  service  is  in  full  operation. 

The  Curtis  turbine  is  being  well  "pushed"  in  Great 
Britain.  The  British  Thomson-Houston  Company, 
which  is  the  British  agent  for  this  piece  of  machin- 
ery, has  already  secured  contracts  for  turbo-units 
of  this  type  of  an  aggregate  capacity  of  11,000 
kilowatts.  A  500-horsepower  Curtis  turbine  has  been 
added  to  the  plant  of  the  compan}^  chiefly  for  in- 
spection purposes. 

I  recently  referred  in  these  notes  to  the  fact  that 
the  Manchester  and  Liverpool  Express  Monorail 
Railway  was  being  fostered  by  a  group  of  financiers 
connected  with  the  Stock  Exchange.  Despite  this, 
however,  the  share  capital  of  the  company  was  of- 
fered to  the  public,  but  with  the  usual  unsatisfactory 
result.  A  circular  has  now  been  issued  by  the  sec- 
retary of  the  company  to  the  effect  that  the  appli- 
cations received  did  not,  in  the  opinion  of  the 
directors,  offer  capital  of  a  sufficient  amount  to  guar- 
antee the  successful  completion  of  so  important  an 
undertaking.  Other  arrangements  for  the  provision 
of  the  full   resources  required  are  being  made. 

The  London  Traffic  Commission,  which  has  been 
sitting  for  nearly  six  months,  is  now  taking  a  va- 
cation, and  will  not  resume  for  a  couple  of  months. 
At  the  meeting  held  last  week  some  very  strong 
opinions  were  expressed  on  behalf  of  the  London 
County  Council  as  to  the  probable  result  of  the 
large  system  of  ainalgamation  of  tube  and  other  rail- 
ways, and  other  concerns  which  have  been  initiated 
by  Mr.  Yerkes  by  the  formation  of  the  LIndcrground 
Electric  Railways  Company  of  London.  The  council 
contends  that  the  capital  of  this  concern  and  its  sub- 
sidiary undertakings  has  not  been  raised  on  the  most 
suitable  terms,  and  that  a  deleterious  public  effect 
may  follo-w  as  regards  fares,  etc.  Edgar  Speyer 
happened  to  be  in  the  meeting  room  at  the  time  and 
immediately  challenged  the  statements  made  by  the 
London  County  Council  representative,  and  the  com- 
mission agreed  to  hear  evidence  from  the  Under- 
ground company  before  fonning  any  opinion  upon 
that   tendered   by   the   London    Countv   Council. 

The  British  delegates  to  the  International  Wire- 
less-telegraph Conference,  which  commences  this 
week  in  Berlin,  are  a  naval  and  a  military  expert. 
The  Marconi  company  is  very  strenuously  opposing 
any  attempt  at  standardization,  in  that  this  would 
tend  to  do  away  with  its  monopoly,  which  it  claims 
to  have  fairly  deserved  by  reason  of  the  hard  work 
of  Mr.   Marconi. 

The  fact  that  both  the  king  and  the  Prince  of 
Wales  are  at  present  showing  a  decided  preference 
for  electrical  motor  cars  is  likely  to  tend  to  a  re- 
vival of  interest  in  that  quarter.  Trade  in  the  elec- 
tric-motor car  industry  is  showing  an  improvement. 

The  bill  which  was  promoted,  as  a  late  measure, 
by  the  North  Metropolitan  Electric  Power  Distribu- 
tion Company,  one  of  the  large  supply  "in  bulk" 
companies,  to  acquire  by  agreement  the  generating 
station  nearly  completed  by  the  Wellesden  Urban 
District  Council,  has  been  passed  by  the  House  of 
Lords,  and  will,  almost  without  doubt,  be  sanctioned 
by  the  House  of  Commons  and  so  become  a  law. 
This  places  the  power  company  in  a  very  favorable 
position  and  will  enable  it  to  commence  profitable 
operations  almost  immediately.  W. 


New  York  Notes. 

New  York,  August  15. — Further  inquiry  into  the 
aff'airs  of  the  Metropolitan  Street  Railway  Company 
is  to  be  made  by  ex-District  Attorney  Philbin,  rep- 
resenting John  F.  Doyle,  a  stockholder  in  the  com- 
pany. Mr.  Philbin  has  obtained  an  order  to  show 
cause  why  a  peremptory  writ  of  mandamus  should 
not  issue  compelling  the  Metropolitan  to  open  its 
books  to  his  clients  for  inspection.  Argument  on  the 
order  will  be  made  before  Justice  McCall  in  the 
Supreme  Court.  Mr.  Doyle  is  the  owner  of  520 
shares  of  Metropolitan  stock,  representing  a  capital 
of  $60,000.  The  examination  of  the  books  does  not 
involve  an  attack  upon  the  Interurban  lease,  as  gen- 
erally supposed,  but  mismanagement  of  the  affairs 
of  the  corporation  is  hinted. 

A  police  telephone-box  system,  such  as  has  been 
in  operation  in  Brooklyn  for  several  years  and  in 
Chicago  for  nearly  20  years,  is  to  be  ii'istalled  here. 
There  will  be  61  police  boxes  throughout  the  city, 
and  they  will  cost  the  city  $20,855  a  year  rental. 
The  boxes  are  to  be  the  property  of  the  telephone 
company.  Commissioner  Greene  says  it  would  cost 
nearly  $500,000  for  the  city  to  install  a  system  of  its 
own.  The  scheme  will  be  tried  as  an  experiment, 
and,  according  to  contract,  it  can  be  abolished  at  the 
end  of  30  days  should  it  prove  unsatisfactory. 

Owing  to  the  congestion  of  traffic  at  Thirty-third 
Street,  Broadway,  and  Sixth  Avenue,  the  Inter- 
borough  Railroad  Company  has  decided  to  install  at 
its  southbound  station  at  that  point  an  escalator  and 
connecting  foot  bridge.  The  contract  for  the  im- 
provement has  been  let  and  work  will  begin  at  once. 

The  wireless  telegraph  station  which  has  been 
established  at  the  Brooklyn  Navy  Yard  was  placed 
in  working  order  yesterday.  During  the  afternoon 
signals  from  the  station  at  the  yard  and  from  the 
De  Forest  wireless  station  at  Coney  Island  got  to 
crossing  each  other,  and  as  neither  operator  had  the 
slightest  idea  what  the  other  was  talking  about  the 
Navy  Yard  got  about  as  much  wireless  news  from 
Coney  Island  as  Coney  Island  got  from  the  Navy 
Yard.  Attempts  were  made  by  the  operators  at  the 
station  at  the  yard  to  get  into  communication  with 
one  of  the  warships  in  the  waters  near  the  eastern 
end  of  Long  Island,  but  these  were  unsuccessful. 
Another  effort  to  reach  the  ships  will  be  made  to- 
morrow, when,  it  is  expected,  the  conditions  will  be 
better,  and  the  instrument  in  more  complete  working 
order. 

The  financial  statement  of  the  Interborough  and 
the  Manhattan  railways  for  the  fiscal  year  ended 
June  30  shows  that  the  lease  has  thus  far  been 
highly  profitable  to  the  Interborough.  The  report 
showed  that  the  gross  earnings  for  the  quarter,  en- 
tirely from  the  operations  of  the  elevated  lines,  were 
$3,271,787,  an  increase  of  $414,537  over  the  corre- 
sponding quarter  of  igo2,  under  the  old  management. 
The  operating  expenses  were  $1,302,089,  a  decrease 
of  $99,017.  The  report  of  the  year,  including  the 
Manhattan  and  the  Interborough  figures,  shows 
$12,208,337  gross  receipts,  an  increase  of  $1,542,426; 
$6,747,543  "et  earnings  from  operation. 

A  prominent  Kansas  City  business  man  was  sur- 
prised to  see  the  amount  of  work  done  by  passengers 
while  riding  on  the  trolley  cars  in  this  city.  It  is 
customary  to  see  men  correcting  typewritten  manu- 
script, humming  over  music  scores,  casting  up  ac- 
counts in  little  memorandum  books  or  on  the  back 
of  an  envelope,  and  poring  over  shorthand  lessons  in 
the  cars.  Persons  studying  foreign  languages  read 
them  aloud  on  the  cars  and  nobody  appears  to  pay 
any  attention  to  them  except  visitors  from  other 
cities.  Advertisements  for  lost  manuscripts  and 
notebooks  constantly  appear  in  the  newspapers. 

Among  the  recent  incorporations  is  that  of  the 
International  Electric  Controller  Company  of  New 
York  city.  The  company  is  capitalized  at  $50,000 
and  the  directors  are  Mortimej  Stiefel,  R.  W.  Levy 
and  E.  M.  Neary,  New  Y'ork. 

As  showing  how  general  is  becoming  the  use  of 
auto  trucks  in  general  business  the  secretary  of  state's 
office  this  week  reports  the  licensing  of  22  belonging 
to  New  York  business  houses  and  going  into  New 
Jersey  for  the  delivery  of  goods.  There  has  been 
a  decrease  in  the  number  of  machines  licensed  as 
pleasure  vehicles  and  an  increase  in  the  number 
of  business  trucks  licensed.  O. 


New  England  News. 

Boston,  Mass.,  August  15. — Gross  earnings  of  the 
Massachusetts  Electric  Companies,  the  system  of 
street  railways  that  rivals  in  size  and  importance 
the  Boston  elevated  systemi  among  the  trolley  lines 
of  Massachusetts,  show  an  increase  thus  far  in  the 
year  of  about  five  per  cent.,  compared  with  the  totals 
for  1902,  in  the  corresponding  period.  July  earnings 
were  particularly  good,  aggregating  $708,324,  a  gain 
of  $58,251  over  the  earnings  for  July,  1902. 

The  Nantucket  (Mass.)  Gas  Company  has  pur- 
chased the  Nantucket  Electric  Company,  and  will 
broaden  its  name  to  include  both  systems  of  lighting. 

The  Boston  Elevated  Company  has  installed  some 
of  the  latest  electric  switch  devices  on  its  surface 
routes,  and  they  appear  to  be  working  with  success, 
although  an  occasional  mishap  occurs  through  the 
fact  that  the  motormen  are  not  thoroughly  expert  as 
yet  in  the  process  of  operating  them.  A  large  num- 
ber of  switchmen  in  the  company's  employnient  are 
anxiously  awaiting  the  result  of  the  innovation,  and 
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anticipating  the  loss  of  their  positions  or  their  trans- 
fer to  other  lines  of  work  by  the  road. 

The  Greenfield  (Mass.)  Electric  Light  and  Power 
Company  has  petitioned  the  gas  and  electric-light 
commissioners  for  authority  to  issiie  $100,000  six 
per  cent.,  20-year  bonds,  intending  to  apply  $25,000 
to  reifunding  purposes  and  $75,000  to  extensions  and 
improvements    in   the   plant. 

The  Salem  (Mass.)  Electric  Light  Company  has 
had  plans  drawn  for  a  new  office  building  adjacent 
to  the  plant.  The  company  has  expended  in  the 
neighborhood  of  $ico,ooo  during  the  last  two  years 
in  improving  the  property,  which  it  owns  and  op- 
erates. 

United  States  civil-service  examinations  will  be 
held  in  the  federal  building  in  Boston,  August  26th, 
of  candidates  for  the  position  of  commercial  tele- 
graph and  telephone  operator,  the  salary  for  the 
position  being  $1,200  a  year. 

Electric-railway  operations  in  the  state  of  Maine 
are  far  less  profitable  than  they  are  in  Massachusetts. 
The  people  there  are  acquiring  "the  trolley  habit," 
as  it  is  called  in  the  Old  Bay  State,  less  rapidly  and 
less  ardently.  Recent  statistics  show  that  only  three 
of  the  19  roads  running  in  the  state  paid  dividends 
last  year.  The  total  value  of  the  roads  operated 
by  electricity  in  the  state  is  $1,127,660,  with  $77,336 
invested  in  cars.  Employes  number  about  1,000. 
Earnings   for  the   past  year   were  $414,848. 

Advices  from  Waterbury,  Conn.,  state  that  the 
strike  which  began  in  that  city  about  seven  months 
ago,  tied  up  the  electric-railway  service  'for  a  time, 
gave  rise  to  rioting  and  strife,  and  cost  both  the 
strikers  and  their  former  employers  thousands  of  dol- 
lars, was  called  off  on  August  gth,  the  Connecticut 
Railway  and  Lighting  Company  agreeing  to  take 
back  part  of  the  strikers  at  the  old  wages,  give  em- 
ployment to  some  of  the  others  as  soon  as  possible 
when  vacancies  occur,  and  treat  with  a  committee 
from  the  men  on  future  grievances.  Neither  side 
has  any  reason  to  feel  elated  over  the  affair  as  a 
whole. 

Surveys  are  in  progress  at  the  present  time  on 
the  proposed  routes  of  the  electric  railway  that  is 
contemplated  between  Worcester,  Mass.,  and  Provi- 
dence, R.  I.  The  project  contemplates  the  running 
of  cars  on  private  land  for  long  stretches  of  the  line, 
bringing  the  two  cities  closer  by  about  10  miles  than 
the  44-mile  steam-railroad  run,  and  charging  about 
50  cents  for  the  through  run,  against  the  steam  road's 
fare   of   about   $1. 

The  Hamilton  Electric  Company  has  been  organ- 
ized at  Portland,  Maine,  with  an  authorized  capital 
stock  of  $200,000,  none  being  as  yet  paid  in.  The 
president  is  John  G.  Robinson  of  Melrose,  Mass., 
and  the  treasurer,   Eben   W.   Freeman   of  Portland. 

The  incorporators  of  the  Connecticut  street-rail- 
way company  that  is  to  be  known  as  the  Groton  and 
Stonington,  have  voted  to  accept  the  charter  granted 
to  them  by  the  Connecticut  General  Assembly.  It 
is  a  very  advantageous  one,  and  permits  a  capitaliza- 
tion of  $600,000.  The  road  will  run  through  Groton, 
Mystic  and  Stonington,  from.  New  London,  Conn., 
to  the  Rhode  Island  boundary  at  Westerly.        B. 


motormau  is  the  baggage  room  and  then  the  saloon 
or  smoking  room,  built  in  the  manner  of  the  best 
Pullman  coaches.  The  woodwork  throughout  ,  is 
of    cherry. 

The  Cleveland  Electric  Railway  Company  has 
made  application  for  franchises  on  Dennison  Ave- 
nue, Rhodes  Avenue,  Seneca  Street  and  Doan  Street, 
and  is  meeting  some  opposition  because  of  three- 
cent  fare  agitation.  If  the  Doan  Street  franchise  is 
refused  the  company  will  likely  buy  a  right-of-way 
to  secure  an  outlet  through  Glenville.        W.  S.  H. 


From  the  Buckeye  State. 

Cleveland,  Ohio,  August  15. — Frank  De  Haas 
Robison  is  the  promoter  of  the  Cleveland  Traction 
Company  which  was  incorporated  a  few  days  ago 
for  the  purpose  of  building  another  electric  railway 
in  the  city  of  Cleveland.  In  a  recent  interview  con- 
cerning street  railway  possibilities  in  this  city,  Mr. 
Robison  said :  "There  are  40  miles  of  streets  in 
this  citv  on  which  double  tracks  can  be  laid,  and 
we  propose  to  secure  the  necessary  franchises  as 
soon  as  possible  and  build  the  road  quickly. 
We  will  put  on  ears  that  will  carry  75 
people,  and  charge  three  cents  cash  fare 
or  10  tickets  for  a  quarter.  As  soon  as  existing 
franchises  of  the  'Concon'  expire,  we  will  try  to 
get  the  right-of-way  on  those  streets.  We  will  is- 
sue shares  in  such  denominations  that  any  working 
man  can  become  a  stockholder  if  he  has  $100  to 
invest.  By  this  feature  we  will  get  between  5,000 
and  10,000  shareholders  who  will  be  patrons  of  the 
road.  There  should  be  two  cross-town  lines  on  the 
West  Side  and  three  more  on  the  East 
Side,  to  carry  thousands  of  people  to  our  manu- 
facturing establishments  and  to  our  parks.  Not- 
withstanding this  cheap  fare,  we  will  give  universal 
transfers."  Mr.  Robison  has  built,  or  been  inter- 
ested in  building,  144  railways  extending  from  the 
Atlantic  to  Colorado,  having  been  intimately  as- 
sociated with  the  late  Mr.  Hathaway.  He  contends 
that  the  company  will  pay  good  dividends  on  a 
three-cent    fare    basis. 

The  Cleveland  Electric  Railway  Company  has 
placed  an  automatic  switch  in  Superior  Street,  at  the 
Forest  Citv  House  corner,  and  it  is  giving  good 
service.  Seven  similar  switches  will  be  placed  as 
soon  as  possible,  and  in  the  near  future  more  will 
be  laid,  making  about  50  automatic  switches  that 
will  be  in  use  before  cold  weather.  Snowfall  will 
probably  effect  the  operation  of  these  switches  un- 
favorably   in    winter. 

The  Lake  Shore  Electric  Railway  has  put  on  10 
new  cars,  lately  bought  of  J.  G.  Brill  &  Co.,  Phila- 
delphia, Pa.  These  cars  are  50  feet  long,  furnished 
with  high-back  seats  upholstered  in  leather  and 
fitted  with  four  No.  76  Westinghouse  motors  and 
train-control    equipment,      Immediately    behind    the 


Information  from  Indiana. 

Indianapolis,  August  17. — Never  before  in  the  his- 
tory of  electric-railway  building  in  Indiana  was  there 
such  activity  as  at  present.  There  are  10  lines  and 
extensions  now  in  the  course  of  construction,  and 
large  forces  of  men  and  teams  are  employed  with  a 
view  of  hastening  the  work  of  completion  and  bal- 
lasting before  freezing  weather.  Within  the  next 
30  days  three  or  four  lines  will  be  put  in  operation. 
Old  companies  find  it  necessary  to  increase  their 
facilities  for  the'  accommodation  of  their  patronage, 
which  is  growing  at  a  rapid  rate.  Civil  engineers 
are  employed  on  half  a  dozen  proposed  lines  making 
surveys  and  estimates.  Rights-of-way  and  franchises 
are  being  secured   and   subsidies  voted. 

The  Union  Traction  Company  has  begun  to  put 
out  50  new  waiting  stations.  They  are  10  by  12  feet 
structures  that  are  built  in  Alexandria.  They  con-- 
tain  seating  capacity,  an  electrolier  and  an  arrange- 
ment whereby  an  electric  light  can  be  waved  across 
the  track  to  signal  cars  to  stop.  Twenty-five  of  these 
stations  are  being  placed  at  the  country  road  stops 
between  Anderson  and  Marion.  Another  25  will  be 
placed  between  Indianapolis  and  Muncie.  The  prin- 
cipal cities  on  the  LTnion  Traction  line  have  84  inter- 
urban  trains  a  day. 

The  Indiana  Union  Traction  Con\pany  has  notified 
managers  and  matrons  of  orphans'  homes  in  counties 
through  which  it  operates  that  the  orphans  will  be 
carried  free  of  charge.  A  number  of  orphans'  homes 
are  located  on  its  lines.  This  will  permit  the  chil- 
dren to  go  to  picnics  and  to  Sunday-school  without 
charge. 

Several  construction  firms  are  estimating  the  cost 
of  constructing  a  tunnel  in  Monroe  County  for  the 
Indianapolis  and  Martinsville  Transit  Company's  ex- 
tension to  Bloomington.  The  tunnel  will  be  about 
1,500  feet  long  and  will  cost  approximately  $75,000. 

The  Big  Four  Railroad  Company  is  not  fighting 
all  trolley  lines.  It  has  entered  into  traffic  agree- 
ments with  the  Warsaw  and  Winona  interurban  line 
and  also  with  the  Lawrenceburg  and  Aurora  inter- 
urban line,  whereby  the  latter  gains  an  entrance  to 
the  heart  of   Cincinnati. 

The  specifications  for  the  public-lighting  contract 
for  Indianapolis  are  now  ready  for  bidders.  They 
include  a  franchise  for  private  lighting  to  the  suc- 
cessful bidder.  The  specifications  provide  for  a 
straight  lo-year  contract,  covering  the  whole  city. 
The  maximum  charge  for  commercial  lighting  will 
be  10  cents  a  thousand  watts, 

Wallace  Stilwell,  a  local  electrician,  has  evolved  a 
plan  calculated  to  protect  county  jails  from  the  as- 
saults of  mobs.  It  is  to  wire  a  jail  and  equip  it 
with  copper  plates  in  such  a  way  that  a  current  of 
electricity  can  be  sent  through  every  piece  of  metal 
in  the  structure.  By  this  arrangement  a  sheriff 
could,  by  touching  a  button,  send  a  death-dealing 
current  all  through  the  jail.  'The  plan  would  require 
elaborate  construction,  however,  to  prevent  its  exe- 
cution from  being  as  dangerous  to  the  defense  as  to 
the  attack.  F. 


Michigan. 

Detroit,  'August  15. — At  a  council  meeting  at 
Marshall,  Mich.,  the  recorder  was  instructed  to  ad- 
vertise for  $20,000  lo-year  electric-light  and  water 
bonds,  interest  not  to  exceed  four  per  cent.,  bids  to 
be  in  by  August  24tli.  These  bonds  are  for  the 
purpose  of  refunding  a  like  amount  of  five  per  cent, 
bonds  issued    10  years  ago. 

The  village  of  Trenton  has  ordered  a  special  elec- 
tion for  the  purpose  of  getting  the  people's  consent 
to  a  bond  issue  of  $6,500.  It  is  understood  that  the 
lighting  systemi  recently  installed  has  cost  more  than 
was  anticipated,  and  these  bonds  are  for  the  pur- 
pose of  meeting  the  additional  expense. 

An  echo  of  the  recent  tie-up  of  the  Detroit  United 
Railway  comes  in  the  filing  of  a  declaration  in  the 
suit  against  William  Auber,  Edward  Jackson  and 
Andrew  Palo  for  damages.  It  is  alleged  that  they 
joined  in  the  strike  of  power-house  employes  and 
damaged  the  automatic  stoker  before  going  out.  The 
action  of  the  strikers  who  damaged  the  property 
of  the  street  railway  is  repudiated  by  the  officers  of 
tile  labor   unions. 

At  a  recent  meeting  of  the  Durand  Council  action 
was  taken  to  have  a  special  committee  audit  the 
books  of  the  water  and  electric-light  commission 
and  publish  a  concise  report  of  the  life  of  the  water 
and  lighting  plant.  The  committee  will  be  made 
up  of  experts  from  other  cities.  If  the  plant  has 
not  been  a  financial  success  it  will  be  sold. 

James  Anderson,  manacrcr  of  the  Windsor  (Ont.) 
street  railway,  gave  a  banquet  at  the  Crawford 
House,  Windsor,  to  residents  on  the  new  electric 
railway  line  between  Ojibwa  and  Amherstburg. 
Repreacntativcs     from     the     township    councils     of 


Sandwich,  West  and  Anderson,  and  many  people 
from  Amherstburg  came  to  Windsor  on  a  special 
car. 

Edward  H.  Gillman  will  accept  the  position  of 
excursion  agent  of  the  electric  lines  managed  by 
the  firm  of  Hawks  &  Angus,  whose  extensive  elec- 
tric and  steam-railroad  interests  traverse  several 
portions  of  the  state.  S.  F.  Angus  has,  for  a  long 
time,  been  trying  to  get  Mr.  Gillman  to  give  up  his  ' 
business  and  engage  with  him. 

The  capital  stock  of  the  Toledo  and  Michigan 
Electric  Railway  Company  is  to  be  increased  from 
$450,000  to  $4,500,000,  to  extend  the  line  from  Adrian 
to  Coldwater,  a  distance  of  60  miles,  passing  through 
Quincy   and  several  other  important  towns. 

W.  G.  Emerick,  as  assignee,  has  begun  suit  in  the 
United  States  Court  at  Saginaw  against  the  Saginaw 
Valley  Traction  Company  for  $10,000,  for  alleged 
infringement  on  a  patent  for  an  insulating  plug. 

Articles  of  association  have  been  filed  at  Lansing 
by  the  United  Traction  Company,  Bay  City,  with 
authorized   capital   of  $250,000. 

The  Citizens'  Transit  Company  of  Detroit,  which 
expects  to  operate  a  trackless-trolley  system,  has 
received  a  letter  from  the  American  Car  and  Foun- 
dry Company  at  St.  Louis  stating  that  work  is  being 
rushed  on  its  first  order  for  15  double-decked  cars, 
and  the  company  is  about  to  place  another  order  for 
15  single-deck  cars.  The  first  of  the  double-deckers 
will  begin  to  arrive  early  in  September  and  will  be 
placed  in  service  on  the  streets,  as  it  will  then  be 
too  late  for  experiments  on  Belle  Isle,  where  it  was 
expected  to  begin  operation.  By  another  year  the 
company  expects  to  secure   the  Belle  Isle  privilege. 

C.  G.  W. 


Southern  Developments. 

Charlotte,  N.  C,  August  15. — Engineers  have  ar- 
rived to  make  a  final  survey  for  the  Winding  Shoals 
Electric  Power  Company,  near  Buford,  Ga.  It  is 
expected  that  work  will  be  begun  upon  the  comple- 
tion of  the  survey. 

Arrangements  have  been  made  for  lighting  a  half- 
dozen  public  buildings  at  Raleigh,  N.  C,  from  the 
power  plant  located  at  the  state  penitentiary. 

The   Madisonville    (Ky.)    Traction    Company   has 

filed  articles   of   incorporation,   with   headquarters  at 

Louisville.     It   is   reported   that   a  20-mile   line   will 

be   built   between    Madisonville   and    Nortonville    in 

-Hopkins   County. 

The  city-lighting  system  of  Nashville,  Tenn.,  has 
recently  been  furnished  with  two  60-horsepower 
boilers.  Numerous  extensions  have  been  made,  and 
it  is  said  that  by  the  end  of  the  year  Nashville  will 
be  one  of  the  best  lighted  cities  in  the  country. 

The  new  lighting  system-  for  Madisonville,  Ky., 
constructed  by  the  Bailey  Light  and  Water  Com- 
pany,  has   been   completed. 

The  local  electric  railway  at  Clarksville,  Tenn.,  in 
which  Dr.  N.  L.  Currey  is  interested,  has  been 
granted  rights  for  extensive  additions  to  the  lines. 
L. 

Northwestern  Notations. 

Minneapolis,  August  14. — The  Council  Bluffs, 
Tabor  and  Southern  Electric  Railway  Company  has 
been  incorporated  with  a  capital  stock  of  $200,000. 
William  J.  Dobbs  is  president  and  general  manager 
and  Arthur  T.  West  is  secretary  of  the  new  com- 
pany.    Tabor,  Iowa,  is  the  headquarters. 

It  is  now  proposed  to  extend  the  new  line  between 
La  Crosse  and  Viroqua,  Wis.,  to  Madison,  there  to 
connect  with  another  line  to  be  built  from  Chicago, 
connecting  the  various  short  lines  already  built  in 
Northern   Illinois   and   Southern   Wisconsin. 

William  Brown  of  Menominee,  Mich.,  has  received 
the  contract  for  the  erection  of  the  car  barns  at 
Marinette  for  the  Menominee  and  Marinette  Light 
and   Traction   Company. 

The  Johnson  Electric  Service  Company  of  Mil- 
waukee has  begun  work  on  a  large  electric  clock 
for  the  St.  Louis  Exposition.  The  dial  will  be  120 
feet  in  diameter. 

A  franchise  will  be  granted  to  the  Minneapolis 
General  Electric  Company,  which  has  heretofore 
been  doing  business  under  special  permits  passed 
from  time  to  time  by  the  council. 

The  Western  Union  Telegraph  Company  will 
move  its  office  at  Brainerd,  Minn.,  and  will  greatly 
improve  its   service  in   other  ways. 

The  Thomson-Houston  Electric  Light  Company 
has  gone  out  of  business  and  a  new  corporation  to 
be  known  as  the  Omaha  Electric  Light  and  Power 
Company  has  taken  its  place  at  Omaha,  Neh.  The 
new  company  is  incorporated  in  Maine  with  an 
authorized  capitalization   of  $3,000,000. 

B.  F.  Weeks,  general  superintendent  of  the  Ta- 
coma  (Wash.)  street  railway  lines,  has  resigned  to 
accept  a  similar  position  at  Spokane. 

Moulton,  Iowa,  has  voted  a  franchise  to  Bolton 
Brothers  for  an  electric-light  plant  to  be  built  at 
once,  at  a  cost  of  $12,000. 

The  Cataract  Hotel  at  Sioux  Falls,  S.  D.,  will 
install    a   private    electric-light    plant. 

John  Satter  of  Vermilion  has  been  awarded  the 
contract  for  building  the  electric-light  plant  at 
Geddes,  S.  D. 

The  village  of  Prescott,  Wis.,  will  build  a  dam 
and  power  house  at  Powell's  Falls  for  the  purpose 
of  furnishing  power  for  the  light  plant. 

An  electric-light  franchise  has  been  granted  M.  P. 
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Fowler  of  Morris,  Minn.,  by  Sisseton,  S.  D.  The 
new  plant  is  to  be  completed  within  90  days. 

The  Hennepin  County  commissioners  have  granted 
to  C.  O.  Straub  two  franchises  for  suburban  roads, 
one  to  Anoka  and  the  other  to  Shakopee,  Minn. 
\Vork  is  to  be  begun  on  the  Anoka  line  within  nine 
months  and  the  road  is  to  be  finished  inside  of  two 
years.     The  franchises  are  for  25  years. 

\V.  F.  jball  and  F.  J.  Becker,  composing  the  North- 
western Electric  Company  of  Fargo,  N.  D.,  have 
dissolved  partnership.  Mr.  Ball  and  F.  A,  Hender- 
son   will    continue   the    business. 

The  Umaha  (.Neb.)  Street  Railway  Company  has 
let  the  contract  for  the  erection  of  the  new  pow-er 
house,  at  the  foot  of  Jackson  Street,  to  Rochford 
&  Gould. 

The  Fargo  (N.  D.)  Street  Railway  Company  has 
leased  a  site  for  the  new  power  house  from  the 
Nortliern  Pacific  railway.  The  new'  rails  have  been 
shipped  and  work  on  the  line  will  be  commenced 
some  time  next  week.  The  line  to  Moorhead,  Minn., 
will  be  begun  as  soon  as  the  new  bridge  is  com- 
pleted. 

A  street-railway  franchise  was  granted  at  iSft. 
Pleasant,  Iowa,  to  J.  O.  Ball,  J.  Green  and  H.  Traut. 
'1  ney   will  incorporate. 

The  city  of  River  Falls,  Wis.,  has  purchased  a 
site  at  Powell's  Falls  and  will  build  a  power  house 
to   furnish   more  power   for  the  electric-light  plant. 

Norwood,  Minn.,  has  voted  to  install  a  municipal 
electric-lighting  system. 

The  Sioux  City  (Iowa)  Gas  and  Electric  Com- 
pany was  granted  a  25-year  franchise  at  a  special 
election. 

Work  will  be  commenced  at  once  on  the  new 
power  plant  on  the  Brule  River  for  the  Iron  River 
(Wis.)  Water.  Light  and  Power  Company.  The 
company  will  build  a  dam  which  will  be  capable  of 
furnishnig  600  horsepower. 

Business  men  of  Sheboygan,  Wis.,  are  contem- 
plating building  an  electric  line  from^  that  city  to 
Appleton,  Neenah  and  Chilton.  The  new  line  will 
connect  with  one  to  be  built  from  Fond  du  Lac  to 
Manitowoc. 

The  Tabor  (Iowa)  and  Northern  railway  will 
be  shortly  converted  into  an   electric  road. 

The  Oshkosh  (Wis.)  Electric  Railway  Company 
will  build  a  spur  line  to  Neenah  and  extend  its  line 
now   running  to  Omro  on  to  Berlin,   Wis. 

The  village  of  South  Stillwater,  Minn.,  w'ill  re- 
ceive sealed  bids  until  August  31st  for  the  con- 
struction of  an  electric-light  and  waterworks  plant. 
This  will  include  brick  building,  well,  poles,  wiring 
and  machinery.  Bids  must  be  accompanied  by  a 
certified  check  for  $500.     F.  Kroeger  is  recorder. 

Surveyors  for  the  Dubuque  Nothern  Railway 
Company  are  at  w-ork  in  the  vicinity  of  Edgwood, 
Iowa,  on  the  line  of  a  proposed  new  road. 

The  International  Construction  Company  has  be- 
gun work  on  the  Davenport  (Iowa)  and  Suburban 
Company's  road  to  Muscatine.  R. 


On  the  Pacific  Slope. 

Seattle,  Wash.,  August  14. — A  check  for  $38,000 
was  received  recently  by  City  Treasurer  Grill  of 
Ballard,  Wash.,  from  the  Ballard  Electric  Com- 
pany, as  the  sum  due  the  city  according  to  the 
terras  of  the  franchise  granted  the  electric  company 
sometime  ago  for  operating  an  electric-light  plant 
in  the  city  of  Ballard. 

The  Whatcom  County  Railway  and  Light  Company 
has  filed  with  the  city  clerk  its  acceptance  of  the 
franchise  for  the  York  Addition  line  given  it  by  the 
City  Council   of  Whatcom,  Wash. 

Prominent  business  men  of  Cheney,  Wash.,  are 
strongly  agitating  and  preparing  to  back  a  com- 
pany for  the  purpose  of  constructing  an  electric 
line  from  Cheney  to  Spokane. 

City  Engineer  Thomson  has  returned  from  an 
inspection  of  the  work  being  done  preparatory  to 
the  building  of  the  Cedar  River  lighting  plant  at 
Seattle,  Wash.  While  there  he  arranged  for  much 
of  the  preliminary  construction  and  laid  out  plans 
for  the  future,  and  on  his  return  asked  the  finance 
committee  to  appropriate  from  the  general  fund  the 
sum   of  $26,200  for  immediate  work. 

Franchises  have  been  granted  by  the  county  com- 
missioners of  Pierce  County,  Washington,  to  the 
Puget  Sound  Power  Company,  the  Tacoma  Indus- 
trial Company  and  the  Snoqualmie  Falls  Power 
Company  to  erect  poles,  string  wires  and  transmit 
electricity  for  power  along  certain  country  roads. 
The  life  of  the  several   franchises  is  50  years. 

All  the  nlans  for  the  electric  equipment  of  the 
Cceur  d'Alene  and  Spokane  Railway  have  been  pre- 
pared. Two  carloads  of  copper  wire  have  already 
arrived  at  Spokane,  Wash.  Manager  Bettis  reports 
that  the  grading  of  the  roadbed  is  85  per  cent,  com- 
pleted, the  bridge  across  the  Spokane  River,  near 
Post  Falls,  is  about  completed  and  he  expects  the 
line  will  be  in  operation  by  November  ist.  The 
plans  for  securing  electric  current  for  the  operation 
of  the  line  in  daytime  provide  for  two  sub-stations. 
For  the  first  6.6  miles  east  from  the  city  power  will 
be  furnished  directly  for  operation  of  the  cars  from 
the  city  power  plant  of  the  Washington  Water 
Power  Company.  In  East  Spokane  the  Coeur 
d'Alene  transmission  line  will  be  tapped.  Wires 
will  carry  this  current  to  a  step-down  station  on 
the  new  line  located  near  Trent.  At  this  station  the 
voltage   of   the   current    will    be   reduced   from   the 


45,000  carried  on  the  mining  transmission  line  to 
22,000  volts. 

The  City  Council  of  Seaside,  Ore.,  has  granted  a 
franchise  to  E.  M.  Crawford  of  Portland  for  an 
exclusive  electric-light  plant,  for  a  period  of  10 
years.  It  is  also  announced  in  connection  with  this 
franchise  that  it  is  the  intention  of  those  interested 
in  securing  it  to  construct  an  electric  car  line  from 
Seaside  to  Astoria,  taking  in  the  Clatsop  plains  and 
Lewis  and  Clark  farming  districts,  which  are  the 
richest  and  most  thickly  settled  in  Clatsop  County. 

The  Marysville  (Wash.)  council  has  granted  the 
Everett  Railway  and  Electric  Company  a  franchise 
to  light  the  city  with  electricity  for  a  period  of  50 
years.  The  lights  are  to  be  in  operation  by  Oc- 
tober 15th. 

Elmer  A.  Hayden  has  filed  notice  in  the  county 
auditor's  office  at  Tacoma,  Wash.,  of  the  appropria- 
tion of  17,000  cubic  inches  per  second  of  water  on 
the  Chenius  River,  one  of  the  streams  heading  in 
the  glaciers  of  Mount  Tacoma.  The  appropriation 
extends  4,000  feet  itp  the  river  from  its  confluence 
with  the  Carbon  River,  and  the  entire  flow  will  be 
returned  to  the  river  at  its  confluence.  The  water 
is  desired  for  a  power  plant  to  supply  light,  water 
and  power  to  Fairfax,  Carbonado  and  other  towns 
and  cities,  exten^ng  possibly  to  Tacoma  and 
Seattle.  It  is  understood  that  a  combination  of 
local  men  with  eastern  capitalists  is  interested  in 
the  project.  P. 


PERSONAL. 


Louis  M.  Chasteau,  who  is  said  to  have  sent  the 
first  telegraph  message  from  Baltiinore  to  Philadel- 
phia, died  at  his  home  in  Philadelphia  last  week. 
Mr.    Chasteau    was   76  years   of   age. 

L.  E.  Fischer,  general  manager  of  the  Danville 
(111.)  Street  Railway  and  Light  Company,  has  re- 
covered from  his  recent  severe  illness  and  is  grad- 
ually resuming  the  duties  of  his  office. 

Miss  Alice  Dunlap,  manager  of  the  Western  Union 
Telegraph  Company's  business  in  Peru,  Ind.,  has  been 
in  charge  of  that  office  for  30  years.  She  has  re- 
cently returned  from  a  trip  around  the  world,  much 
of  the  transportation  for  the  trip  having  been  se- 
cured for  her  by  the  Western  Union  company. 

Lee  de  Forest,  the  space-telegraph  inventor  who 
will  transmit  wireless  reports  of  the  international 
yacht  races,  is  evidently  acquiring  prominence  in 
nautical  circles.  In  a  recent  magazine  article  he 
figures  as  Captain  de  Forest  in  a  group  picture  taken 
on  the  deck  of  the  Erin,  and  including  Sir  Thomas 
Lipton  and   Designer  Fife. 

President  H.  H.  Vreeland  of  the  Metropolitan 
street-railway  system  of  New  York  has  returned 
from  a  two  months'  trip  to  Europe.  Much  of  his 
time  was  spent  in  London,  where  he  looked  over  the 
rapid-transit  problem  in  that  city,  and  incidentally 
had  several  long  chats  with  the  Parliamentary  Com- 
mittee that  is  engaged  in  trying  to  work  out  a  solu- 
tion of  the  problem. 

Charles  L.  Edgar,  president  of  the  National  Elec- 
tric Light  Association,  was  in  New  York  last  week 
in  connection  with  association  matters.  He  has  ap- 
pointed a  number  of  committees  and  editors  of  dif- 
ferent departments  to  report  at  the  twenty-seventh 
convention,  and  by  taking  up  active  work  so  early 
in  the  year  hopes  to  furnish  a  convention  pro- 
gramme of  unusual  attractiveness. 

Mr.  William  Pastell  has  resigned  his  ''osition  as 
superintendent  of  motive  power  of  the  Worcester 
Consolidated  Street  Railway  Company  to  accept  a 
position  on  the  engineering  staff  of  J.  G.  White  & 
Co.,  New  York  city.  Mr.  Pastell  is  a  well-known 
electric-railway  engineer  and  has  had  wide  expe- 
rience in  that  line.  He  was  assistant  engineer  to  the 
Lynn  and  Boston  Railroad  Company  from  1893  to 
1899,  when  he  became  chief  engineer.  The  latter 
position  he  held  till  1901,  when  he  resigned  to  take 
the  one  he  is  now  leaving.  Mr.  Pastell  is  especially 
well  posted  in  electric-railway  signals. 


ELECTRIC  LIGHTING. 

Leading  citizens  of  Kingman,  Ariz.,  are  consid- 
ering the  erection  of  an  electric-light  plant  in  that 
city. 

The  Clarksville  (Texas)  Electric  Light  and  Power 
Company  has  been  succeeded  by  the  Clarksville  Light 
Company. 

J.  A.  Masters  and  associates  of  Guthrie,  Okla., 
have  purchased  the  electric-light  plant  at  El  Reno, 
Okla.,  for  $60,000. 

A  new  electric-light  plant  is  to  be  installed  at 
Berlin,  Pa.,  $15,000  in  four  per  cent,  bonds  having 
been  authorized   for  this  purpose. 

Work  on  the  power  house  of  the  Rockford  Light, 
Heat  and  Power  Company  is  nearly  finished.  This 
company  will   furnish. light,  heat  and  power. 

The  Merchants'  Co-operative  Light  and  Power 
Company  has  applied  for  a  franchise  for  the  erection 
of  a  light  and  power  plant  at  Manchester,  Va. 

A  bond  issue  of  $10,000  has  been  made  by  the 
city   of  Algoma,   Wis.,   for   the   construction    of   an 


electric-light  plant  and   the  extension  of  the  water- 
works system. 

Oberlin,  Ohio,  is  to  have  a  new  electric-light  plant. 
By  the  terms  of  the  new  contract  between  the  city 
and  the  Oberlin  Electric  Lighting  and  Heating  Com- 
pany the  old  plant  is  to  be  replaced  by  a  new  one. 

The  Fort  Wayne  (Ind.)  Electric  Light  and  Power 
Company  has  been  granted  a  30-year  franchise  for 
lighting  the  city  of  Fort  Wayne.  The  franchise  calls 
for  a  reduction  of  20  per  cent,  from  the  present  price 
of  light. 

The  Junction  City  (^Kan.)  Electric  Railway 
Light  and  Ice  Company  has  been  awarded  the  con- 
tract by  the  Navy  Department  for  lighting  the 
streets,  quarters  and  barracks  at  Fort  Riley,  Kan., 
with  electricity. 

A.  F.  Graeter,  William  Roe  and  Joseph  Shinc- 
berger  have  filed  articles  of  incorporation  of  the 
Graeter  Electric  Company.  The  principal  office  of 
the  corporation  will  be  at  Dillon,  Mont.  The  capi- 
tal stock  of  the  company  will  be  $40,000. 

The  Grangerville  (Idaho)  Electric  Light  and 
Power  Plant  is  being  rushed  to  completion,  with 
the  machinery  all  ready  to  ship.  The  plant  will 
cost  $25,000  and  will  have  300-horsepower  capacity. 
However,  the  Clearwater  River  is  capable  of  furn- 
ishing power  for  a  plant  four  times  as  large,  and 
the  capacity  will   be  increased   in  the  future. 


ELECTRIC  RAILWAYS. 

The  Ohio  Valley  Traction  Company  has  com- 
menced laying  rails  for  an  extension  of  the  trolley 
line  at  Portsmouth,   Ohio. 

Two  new  transformer  stations  will  be  constructed 
near  Louisville,  Ky.,  by,  the  Louisville  Railway  Com- 
pany at  a  cost  of  $10,000. 

A  right-of-way  through  the  city  of  Liberty,  Ind., 
has  been  granted  by  the  City  Council  to  the  Ohio 
and  Indiana  Traction  Company.   • 

Plans  have  been  formed   for  a  general  system  of 

trolleys  to    connect    the    principal    towns    in    Paee 

County,  Iowa,  and  it  is  expected  that  the  lines  will 

be  built  in  a  short  time. 

Incorporation  papers  have  been  filed  by  the  Madi- 
sonville  Traction  Company  oif  Louisville,  Ky.,  and  it 
is  proposed  to  build  a  steam  and  electric  line  froin 
Madisonville  to  Earlington,  a  distance  of  five  miles. 
The  capital  is  $100,000.  Joseph  Huffaker  and  C.  C. 
McClarty  are  among  the  directors. 

President  Porter  of  the  Alton  (111.)  Light  and 
Traction  Company  says  that  his  company,  which  was 
recently  formed  by  the  consolidation  of  two  other 
traction  companies,  will  proceed  at  once  to  get  the 
right-of-way  for  an  electric  line  between  Alton  and 
St.  Louis.  The  company  plans  to  complete  the  line 
before  the  opening  of  the  World's  Fair. 

There  was  recently  incorporated  with  the  secre- 
tary of  state  of  Montana,  a  company  having  a  capi- 
tal of  $10,000,000  for  the  purpose  of  building  and 
operating  an  electric  railroad  from  Butte  to  Boise, 
Idaho.  P.  B.  Moss,  who  is  an  ofiicer  of  the  new 
company,  hopes  for  the  early  construction  of  the 
road  and  says  that  it  will  open  up  one  of  the  richest 
mining  countries  in  the  world. 

Among  the  street-railway  companies  which  were 
granted  charters  in  Pennsylvania  last  week  were  the 
following:  The  Coraopolis  and  Aiiquippa  Electric 
Street  Railway  Company,  capital  stock  $30,000,  to 
build  five  miles  of  road  in  Allegheny  County ;  presi- 
dent, W.  R.  Wright,  Philadelphia.  The  Monaca  and 
Aiiquippa  Street  Railway  Company,  capital  stock 
$60,000,  to  build  10  miles  of  road  in  Beaver  County ; 
president.  W.  R.  Wright,  Philadelphia.  The  Donora 
and  Carroll  Street  Railway  Company,  capital  $30,000, 
to  build  five  miles  of  road  in  Washington  County ; 
president,  B.  W.  Castner,  Donora,  Pa.  The  Kane 
Electric  Street  Railway  Coinpany,  capital  $24,000,  to 
build  four  miles  of  road  through  the  streets  of  Kane ; 
president,  T.   S.  Cunningham,  Kane,  Pa. 


AUTOMOBILES. 


Charles  J.  Glidden,  who,  with  his  wife  and  several 
friends,  is  endeavoring  to  cross  the  Arctic  Circle  in 
an  automobile,  recently  sent  a  cable  dispatch  from 
Gefie,  Sweeden,  slating  that  the  party  had  reached 
latitude  60°  and  hoped  to  cross  the  circle  within 
eight  days. 

The  Central  Automobile  Repository  has  been  es- 
tablished at  151  Michigan  Avenue,  Chicago,  and  ap- 
pears to  be  meeting  with  success.  The  concern 
.makes  a  specialty  of  storing  electric  vehicles  only 
and  has  at  its  disposal  two  floors  measuring  25  by 
too  feet.  It  has  a  switchboard  with  12  charging 
outlets,  enabling  it  to  charge  12  automobiles  at  one 
time.  Roderick  Macrae  has  charge  of  the  electrical 
and   mechanical   work. 

Melvin  Thomas  of  New  York,  while  enjoying  an 
automobile  ride  in  the  country  with  two  of  his 
friends,  encountered  a  large  bull  near  Cooperstown. 
N.  Y.  The  animal  on  seeing  the  large  red  machine 
gave  signs  of  displeasure  and  just  as  the  chauffeur 
turned  on  full  speed  the  bull  attacked  the  vehicle, 
striking  it  headforemost  and  rolling  it  into  the  ditch 
a    eomplete    wreck,     Mr.    Thomas   and    his    friends 
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walked  to  town  to  secure  help,  while  the  brute 
walked  off  with  the  honors  and  a  section  of  the  steer- 
ing gear  on  his  horns. 


SOCIETIES  AND  SCHOOLS. 

The  next  general  meeting  of  the  American  Elec- 
trochemical Society  will  be  held  at  Niagara  Falls 
on  September  17th  to  19th. 

The  1903-1904  Bulletin  of  the  Lowell  Textile 
School,  Lowell,  Mass.,  is  now  out.  The  courses  of 
study  range  from  three  to  five  years.  There  is  an 
electrical  department  which  gives  a  three-year  course 
in  electricity,  much  of  which  is  of  a  practical  nature 
and  intended  to  be  of  especial  use  to  a  man  who 
intends  to  enter  the  textile  industry.  The  committee 
on  mechanical  and  electrical  engineering  consists  of 
Haven  C.  Perham  and  Alvin  S.  Lyon.  The  chief 
instructor  in  electricity  is  G.  B.  Obear,  S.  B. 


TELEGRAPH. 

The  United  States  cable  ship  Burnside  recently 
arrived  at  Seattle.  Wash.,  from  Sitka,  Alaska,  where 
she  completed  the  preliminary  work  of  laying  the 
cable  between  Seattle  and  Southeastern  Alaska. 
She  will  take  on  board  600  miles  of  cable. 

Improvements  aggregating  $12,000  have  been  com- 
pleted at,  the  office  of  the  Western  Union  Telegraph 
Company  in  Birmingham,  Ala.  The  new  switch- 
board is  of  the  latest  pattern,  having  150  wires  con- 
nected, over  which  about  4,000  messages  are  handled 
daily.  Besides  the  regular  telegraph  business,  the 
company  operates  an  electric-clock  system,  fire  and 
burglar  alarm  and  night-watch  systems,  and  a  dis- 
trict-messenger service. 

Judge  Rogers,  in  the  United  States  court  at  St. 
Louis,  has  handed  down  an  opinion  sustaining  the 
demurrer  of  the  Western  Union  Telegraph  Company 
in  the  labor  injunction  case  against  that  company, 
which  arose  from  -the  fact  that  a  certain  number  of 
operators  were  relieved  on  account  of  reduction  in 
force,  some  for  insubordination  and  for  other  causes. 
In  the  written  opinion  Judge  Rogers  holds  that  the 
company  has  the  absolute  right  to  dismiss  employes 
because  they  belong  to  the  union  or  for  any  other 
reason ;  that  there  can  be  no  conspiracy  to  do  a 
lawful  act ;  that  the  so-called  blacklist  may  be  main- 
tained and  given  out  for  the  use  of  others. 


SPACE    TELEGRAPHY. 

A  London  dispatch  to  the  New  York  World  states 
that  "the  French  Wireless  Telegraph  Company  has 
replied  to  Marconi's  assertion  that  his  messages  can- 
not be  intercepted  by  informing  him  that  for  the 
past  six  months  every  message  sent,  not  only  from 
his  station  at  Poldhu  but  from  any  Marconi  stations 
around  the  British  coasts,  has  been  intercepted  by 
the  French  Wireless  Telegraph  Company's  station 
at  Cape  de  la  Hague,  and  that  copies  of  these  mes- 
sages are  at  his  service." 

It  is  reported  that  arrangements  have  been  com- 
pleted for  the  installation  of  a  space-telegraph  sys- 
tem in  the  Philippine  Islands,  to  connect  Cavite 
with  Corregidor  Island.  The  Navy  Department  is 
said  to  have  already  orderedthe  wireless  apparatus 
and  an  appropriation  of  $3,600  has  been  made  by 
the  Philippine  government  for  the  maintenance  of 
the  system.  The  plans  of  the  department  contem- 
plate equipping  all  vessels  with  the  wireless  system, 
and  the  Philippine  government  is  considering  the 
question  of  installing  the  system  on  its  revenue 
boats  and  the  army  transports. 


PUBLICATIONS. 


The  revised  edition  of  Dr.  J.  D.  McGowan's  paper 
on  "First  Aids  and  Appliances,"  read  at  the  Chi- 
cago convention  of  the  National  Electric  Light  As- 
sociation, has  been  printed  in  pamphlet  form  and 
is  being  distributed  among  the  association  mem- 
bers. Secretary  Davis  announces  that  orders  for 
large  quantities  of  the  pamphlet  are  being  received, 
as  the  information  contained  is  considered  to  be 
most  valuable. 

A  finely  illustrated  pamphlet  has  been  issued  by 
the  Whiting  Foundry  and  Equipment  Company,  Har- 
vey, III.  The  booklet  treats  of  "Electric  Travelers 
and  Other  Cranes  for  Railroad  Shops  and  Yards." 
Though  there  are  in  all  only  24  pages,  17  of  these 
are  taken  up  oy  full-page  views  of  different  installa- 
tions of  cranes,  from  the  large  60-ton  cranes  elec- 
trically operated,  down  to  the  smaller  sizes  used  about 
railroad  yards  and  operated  by  hand.  There  are 
aLso  shown  some  cranes  for  supporting  forgings 
while  under  the  hammer.  The  illustrations  are  fol- 
lowed by  a  list  of  railway,  traction,  locomotive  and 
car  companies  using  Whiting  cranes,  in  sizes  from- 
70  tons  down  to  two  tons,  and  also  a  list  of  those 
using  the  smaller  sizes  of  jib  cranes. 

The  "Exide  Battery"  Instruction  Book  for  1903, 
contains  some  very  good  hints  for  the  battery  man. 
The  bulletin  is  published  by  the  Electric  .Storage 
Battery  Company  of  Philadelphia,  and  it  contains 
instructions  for  the  care  of  the  Exide  battery  in 
electric  vehicles.  Descriptions  arc  given  of  various 
battery  parts  which  arc  illustrated  in  the  back  of 
(be    pamphlet.    There    are    directions    for    installing 


the  battery  in  the  vehicles,  and  concerning  switch- 
board and  charging  apparatus,  and  the  charging  of 
batteries  in  vehicles.  Under  the  latter  head  are  two 
charging  tables,  one  showing  charging  current  at 
start  and  finish  for  certain  types  of  cells,  and  the 
other  the  voltages  at  start  and  finish  for  different 
numbers  of  cells.  There  are  also  some  other  direc- 
tions in  regard  to  the  charging  of  batteries  and  to 
their  care  and  methods  of  testing.  These  observa- 
tions are  condensed  into  a  table  of  rules  for  the 
proper  care  of  batteries. 

A  new  catalogue  of  importance  is  that  describing 
the  Reynolds-Corliss  engines  made  by  the  Allis- 
Chalmers  Company  of  Chicago  and  Milwaukee.  The 
book  is  gV-L  by  6%  inches  and  contains  177  pages 
with  128  illustrations.  Tt  has  rounded  corners  and 
stiff  board  covers.  It  shows  the  different  factory 
buildings  of  the  company,  located  at  Milwaukee, 
Chicago  and  Scranton.  Several  full-page  illustrations 
are  given,  showing  inside  views  of  the  shops,  with 
their  equipment.  A  few  words  then  follow  upon 
the  design,  material  and  economy  of  the  well-known 
Reynolds-Corliss  engines.  First  in  order  are  taken 
up  the  standard  engines,  which  include  girder-frame 
engines,  heavy-duty  type,  vertical,  tandem  and  cross- 
compound  engines,  and  the  conibined  vertical  and 
horizontal  cross-compound  varieties.  Next  come  di- 
rect-connected engines,  showing  the  "Chicago," 
"Philadelphia,"  "Cincinnati,"  "Glasgow"  and  "Man- 
hattan" types.  Air  compressors  are  also  given  sev- 
eral pages,  as  are  blowing  engines,  which  are  all 
illustrated  and  briefly  described.  Hoisting  engines 
follow  next,  and  then  pumping  engines  are  reviewed. 
In  this  last  department  of  the  catalogue  are  some 
abstracts  of  pumping-engine  duty  tests,  showing  re- 
sults in  a  good  many  pumping  plants.  Pumping 
engines  of  all  kinds  are  described  and  illustrated, 
including  some  of  the  special  types  used  in  very 
large  pumping  stations.  Some  of  the  small  appa- 
ratus used  in  steam-power  plants  is  next  described, 
such  as  feed-water  heaters  and  condensing  apparatus. 
The  book  is  concluded  by  36  full-page  illustrations 
of  operating  plants.  Altogether,  this  catalogue  is  a 
valuable  contribution  to  trade  literature. 


MISCELLANEOUS. 


The  Municipal  Electrical  Association  of  Great 
Britain  has  drawn  up  a  series  of  rules  to  be  observed 
by  policemen  and  the  public  when  electric  wires  fall 
in  such  a  way  as  to  endanger  the  lives  of  pedestrians. 

Thomas  A.  Edison  is  said  to  have  perfected  a  new 
phonograph  which,  it  is  asserted,  will  simplify  the 
recording  and  reproduction  of  testimony  and  dicta- 
tion. Two  machines  have  been  turned  out  and  op- 
erated successfully.  With  the  new  machine  one  op- 
erator can  do  the  work  of  eight  under  the  old  system,. 
The  machine  is  operated  by  electricity. 

In  a  recent  heavy  thunderstorm  at  Akron,  N.  Y., 
lightning  struck  a  dynamite  magazine  just  outside 
the  town  line.  Two  tons  of  dynairute,  belonging  to 
the  Akron  Cement  Company,  were  exploded.  There 
was  a  tremendous  concussion,  and  folks  hurried 
from  their  houses,  fearing  an  earthquake.  Houses 
rocked  and  glass  was  "broken  for  miles  around. 

The  Deutsche  Industrie  Zeitung  calls  attention  to 
the  fact  that  the  United  States  leads  the  steel-pro- 
ducing countries  of  the  world  with  an  output  of 
15,000,000  tons  of  steel  in  1902.  The  German  paper 
says :  "These  figures  grow  in  importance  when  it 
is  remembered  that  the  world's  production  in  1894 
was  only  12,851,000  tons.  Germany's  production  in 
1902  was  7,780,000  tons  and  England's  only  5,000,000 
tons,  the  world's  total  output  being  estimated  at 
35,000,000  tons,  a  growth  of  700  per  cent,  in  22  years. 

The  raising  of  water  by  machinery  dates  back 
to  the  old  Egyptian  days.  In  those  times  such  de- 
vices as  the  siphon  and  syringe  were  known,  and 
the  latter  is  thought  to  be  the  real  parent  of  the 
modern  pump.  Whether  these  syringes  were  ever 
fitted  with  inlet  and  outlet  valves  is  a  matter  of  con- 
jecture, although  at  that  time  valves  were  known 
to  be  in  use  in  large  bellows  fitted  to  be  worked  by 
the  foot  of  the  operator.  It  is  not  improbable,  there- 
fore, that  valves  might  have  been  used  in  connection 
with  the  syringes,  making  a  form  of  continuous-flow 
pump. 


TRADE  NEWS. 


Among  the  companies  incorporated  this  week  is 
the  Floto  Manufacturing  Company  of  Chicago.  The 
company  is  capitalized  at  $6,000  and  will  manufac- 
ture electrical  tools  and  supplies.  T.  G.  Grier,  H.  W. 
Darling  and  John  A.  Shackleford  are  the  incor- 
porators. 

The  Empire  Electric  Supply  Company  of  Chicago, 
which  has  just  been  incorporated  with  a  capital  stock 
of  $10,000,  will  manufecture  and  deal  in  electrical 
devices.  The  incorporators  are  C.  W.  Farr,  A.  M. 
Barothy  and  C.  L.  Hibbard. 

Sealed  proposals  will  be  received  at  the  Treas- 
ury Department,  Washington,  D.  C,  until  Septem- 
ber 22d,  for  the  construction,  including  heating  ap- 
paratus and  electric  wiring  and  conduits,  of  the 
United  Stales  postoffice  at  Martinsville,  Va.,  in 
accordance  with  the  drawings  and  specification, 
copies   of   which   may   be   had   at   the   office   of  the 


postmaster  at  Martinsville,  Va.,  or  of  James  Kno.^ 
Taylor,   supervising  architect. 

C.  J.  Field  of  New  York  announces  that  F.  B. 
Badt  &  Co.,  Monadnock  Block,  Chicago,  have  taken 
the  agency  at  Chicago  for  the  Field  clay  conduits 
and  that  the  W.  G.  Nagel  Electric  Company  of  To- 
ledo, Ohio,  has  taken  the  Field  agency  for  Ohio, 
Indiana   and    Michigan. 

Proposals  will  be  received  until  September  i6th 
for  the  low-pressure  steam-heating  apparatus,  com- 
plete in  place,  for  the  United  States  courthouse  and 
postoffice  building  at  Cumberland,  Md.  Address  the 
superintendent  at  Cumberland,  or  James  Knox 
Taylor,  supervising  architect.  Treasury  Department, 
Washington,  D.  C. 

George  Welsby  Scott,  consulting  engineer.  Security 
Building,  Chicago,  has  been  commissioned  by  the 
executive  board  of  the  Indiana  State  University, 
Blooraington,  Ind.,  to  design  and  arrange  a  new 
power  plant,  with  its  equipment  of  heat,  light  and 
power  apparatus.  Mr.  Scott  has  also  been  engaged, 
among  other  matters,  to  improve  and  extend  the 
healing  system  at  large  in  the  extensive  plant  and 
buildings  of  Parke,  Davis  &  Co.  of  Detroit. 

The  Gregory  Electric  Company  of  Chicago  has 
bought  out  the  stock  of  dynamos,  motors  and  elec- 
trical supplies,  and  also  the  repair  department  of 
Schureman  &  Hayden  of  Chicago.  The  general  of- 
fices of  the  Gregory  Electric  Company  will  remain 
as  before,  54-62  South  Clinton  Street.  This  nev.' 
addition  gives  to  the  company  now  three  warehouses 
in  all.  The  warehouse  at  the  old  Schureman  & 
Hayden  location,  133  to  139  South  Clinton  Street, 
will  be  continued,  with  Mr.  R.  H.  Watson  in  charge. 

Sealed  proposals  will  be  received  at  the  office  of 
the  supervising  architect  of  the  United  States  Treas- 
ury Department  in  Washington  for  the  installation 
of  conduit  and  electric-wiring  systems  as  follows: 
Until  September  14th,  for  the  llnited  States  post- 
office  at  Aberdeen,  S.  D. ;  until  September  loth,  for 
the  United  States  courthouse  and  postoffice  build- 
ing at  Fergus  Falls,  Minn. ;  until  September  15th, 
for  the  United  States  postoffice  at  Cumberland,  Md. 
Copies  of  drawings  and  specifications  can  be  ob- 
tained of  James  K.  Taylor,  supervising  architect, 
Treasury  Department,  Washington,  D.  C,  or  of  the 
superintendent  of  construction  at  the  respective 
cities. 

The  Navy  Department,  through  the  Bureau  of 
Supplies  and  Accounts,  is  inviting  sealed  proposals 
until  September  ist,  for  furnishing  various  navy 
yards  with  electrical  supplies,  as  follows :  New 
York  yard,  600  pounds  of  insulating  tape  and 
switches ;  Portsmouth  yard,  5,000  incandescent 
lamps,  11,500  feet  of  rubber-covered  wire,  2,800  feet 
of  conduit;  Norfolk  yard,  6,000  incandescent  lamps, 
5,000  arc-lamp  carbons,  6,000  feet  of  rubber-covered 
wire  and  5,000  feet  of  miscellaneous  wire,  dry  bat- 
teries, fuse  plugs,  rosettes,  tape,  etc. ;  Washington 
yard,  1,000  pounds  copper  wire,  1,500  pounds  in- 
sulation, 1,000  pounds  of  conductor.  Bidders  can 
obtain  blank  forms  upon  application  to  any  of  the 
navy  pay  offices. 

Sealed  proposals  will  be  received  by  the  State 
Capitol  Commission  at  Olympia,  Wash.,  until  two 
p.  m.,  on  September  ist,  as  follows;  First,  for  the 
installation  and  erection  of  an  electric-lighting  and 
power  plant  in  the  new  state  capitol  annex ;  sec- 
ond, for  the  furnishing  and  hanging  in  place  com- 
bination gas  and  electric  fixtures  in  the  state  capitol 
annex ;  third,  for  the  furnishing  and  installing  of 
one  hydraulic  passenger  elevator  in  the  new  state 
capitol  annex,  and  for  pumps,  tanks,  etc.,  required 
for  the  operation  of  this  elevator  and  the  one  al- 
ready installed  in  the  capitol.  Separate  proposals 
will  be  made  for  each  of  the  above  items,  all  to  be 
according  to  the  plans  and  specification  prepared 
by  W.  A.  Ritchie,  architect,  now  on  file  in  the 
office  of  the  secretary  of  the  commission  in 
Olympia,  Wash. 


BUSINESS. 


The  William  Mueller  Company,  Chicago,  well 
knO'wn  in  the  cedar  line,  has  a  large  stock  of  20  and 
25-foot  cedar  poles  and  can  make  prompt  shipment. 
These  poles  are  said  to  be  strictly  A  No.  i  white 
cedar. 

Eugene  Munsell  &  Co.,  Chicago,  Ottawa  and  New 
York,  call  attention  to  the  quality  of  their  mica  as 
an  insulator  for  electrical  machinery.  This  concern 
is  experienced  in  its  line,  and  its  mica  is  specially 
prepared  for  use  at  its  great  mines  in  any  quantity. 

The  Thos.  E.  Clark  Wireless  Telegraph-Telephone 
Company  of  Detroit  and  Pontiac,  Mich,,  has  re- 
cently instituted  a  wireless-telegraph  school  for  the 
benefit  of  those  who  desire  to  become  familiar  with 
the  Clark  apparatus.  This  school  is  under  the  tutor- 
ship of  Captain  R.  W.  Holmes,  an  expert  wireless- 
telegraph  operator. 

During  the  month  of  July  the  Allis-Chalmers  Com- 
pany, Chicago,  111.,  made  a  large  number  of  sales  of 
engines  of  various  types.  The  heavy-duty,  direct- 
connected  Reynolds-Corliss  and  the  girder-frame 
Reynolds-Corliss  seem  to  have  been  in  especial  de- 
mand. A  partial  list  of  the  sales  for  the  month 
shows  36  large  engines,  besides  two  air  pumps  and 
jet  condensers  and  one  feed-water  heater. 
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ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


735.708.  Electric  Arc  Lamp.  Tito  L,  Carbone,  Ber- 
lin, Germany.     Application  filed  May  8,   1902. 

Two  pairs  of  converging  carbons  abut  at  their  lower 
ends.  Electromagnetic  poles  of  opposite  sign  are  situated 
opposite  the  gap"  between  the  carbon-tips  and  terminate 
at  a  point  where  the  axis  of  the  magnetic  field  coincides 
with  the  axis  o£  the  voltaic  arc,  so  that  the  lines  of 
force  closing  the  magnetic  circuit  between  the  poles 
shall  pass  through  the  luminous  arc. 

735,7^4-  Controlling  System  for  Railway  Vehicles 
or  Trains.  John  L.  Grouse.  New  York,  N.  Y., 
assignor  to  George  Westinghouse,  Pittsburg,  Pa. 
Application  filed  February  20,  1903. 

The  brakes  are  applied  by  pneumatic  pressure  through 
controllers.  Mears  for  imparting  a  forward  movement 
to  each  controller  and  for  rcturnnig  it  to  its  initial  posi- 
tion arc  supplied  by  electric-governing  circuits.  There 
is  also  a  switch  for"  successively  breaking  the  governing 
circuit,  which  is  actuated  by  means  of  a  device  attached 
to    the   brake    cylinder.      (See    cut.) 

735.755-  Electromagnet.  Alfred  Green,  Rochester, 
N.   Y.     Application  filed   November   14,  1901. 

Two  cylindrical  cup-shaped  elements,  the  outer  cylin- 
drical portion  of  one  arranged  to  slide  freely  within 
that  of  the  other,  are  specified.  The  inner  element  has 
also  an  inner  cylindrical  member  and  between  the 
two  there  is  arranged  a  coil-supporting  member  secured 
to  the  other  cup-shaped  element  and  free  to  slide. 
This  member  has  teeth  or  corrugations  formed  on  its 
outer  x^riphery. 

735.760.  Method  of  Making  Electric-lamp  Glowers. 
Marshall  W.  Hanks,  Pittsburg,  Pa.,  assignor  to 
George  Westinghouse,  Pittsburg,  Pa.  Applica- 
tion filed   May   iS,    1901. 

An  improvement  in  the  art  of  making  electric-lamp 
glowers  consists  in  supporting  a  glower  in  a  certain  defi- 
nite position  with  one  end  in  an  electric  arc,  simul- 
taneously projecting  a  magnified  image  of  the  glower 
end  upon  a  surface  having  a  gage  line  and  removing 
the  glower  from  the  arc  when  the  image  indicates  com- 
pletion of  the   treatment. 

735*761.  Apparatus  for  Treating  Electric-lamp 
Glowers.  Marshall  \X.  Hanks,  Pittsburg,  Pa., 
assignor  to  George  Westinghouse,  Pittsburg,  Pa. 
Application  filed  July  12,   1901. 

A  rotatable  holder  capable  of  adjustment  transversely 
to  its  plane  of  rotation  is  supplied  with  a  pair  of  carbon 
pencils,  and  a  frame  in  which  the  pencils  are  adjustably 
mounted.  There  arc  also  means  for  adjusting  the  frame 
to  move  the  pencils  into  any  position  desired  with  refer- 
ence to  the  holder. 

735>77^-  Method  of  Making  Fiber  Insulating  Lin- 
ings for  Incandescent-lamp  Sockets.  Owen  E. 
Kenney,  Toledo,  Ohio,  assignor  to  the  Yost  Elec- 
tric Manufacturing  Company,  Toledo,  Ohio. 
Application  filed  December  31,  1902. 

The  method  consists  in  cutting  from  a  tube  of  fiber 
sections  of  suitable  length,  with  one  edge  at  an  angle 
of  about  45  degrees,  then  pressing  the  section  into  de- 
sired form  between  dies  and  under  a  temperature  of 
about  150  degrees  to  compact  and  vulcanize  the  fiber, 
then  baking  for  about  five  minutes  in  an  oven  at  about 
120  degrees  Fahrenheit,  and  finally  while  in  a  heated 
state  subjecting  them  to  a  bath  of  lacquer. 

735786.  Synchronizing  Apparatus  for  Electrical 
Machines.  Paul  M.  Lincoln,  Pittsburg,  Pa.,  as- 
signor to  the  Westinghouse  Electric  and  Manu- 
facturing Company,  Pittsburg,  Pa.  Application 
filed   December  29,  1902. 


so,    735,786  — SYNCHRONIZING    APPARATUS. 

Two  mechanically  connected  machines  having  poles 
corresponding  in  number  to  the  respective  circuits,  which 
drive  the  machines  and  which  arc  of  different  periodicit>', 
may  be  syncTironizcd  by  a  machine  having  coils  corre- 
sponding to  the  circuits  and  the  machines  to  be  syn- 
chronized. Concentric  shafts  for  the  two  movable  mem- 
bers of  the  instrument  carry  indicating  hands  and  a 
single  dial  plate  to  show  when  synchronism  takes  place, 
(Sec  cut.) 

735798-  Electric  Heater.  James  F.  McElroy,  Al- 
bany, N.  Y.     Application  filed  April  30,  1903. 

An  electric  heater  has  its  heating  coil  divided  into 
sections  of  different  intensity,  each  section  occupying  a 
longitudinal  space  proportionate  to  its  fraction  of  the 
total  heat  intensity, 

735,808.  Composition  of  Matter  for  Battery  Elec- 
trolytes. William  Peto  and  James  W.  T.  Ca- 
dett,  Ashlead,  England.  Application  filed  Afarch 
14,  1903. 

The  ingredients  consist  of  powdered  or  precipitated 
sulphate  of  lead  moistened  with  dilute  sulphuric  acid 
and  thoroughly  mixed  together,  the  strength  of  the  acid 


Issufd  (United  States  Patent  Office)  August    11,  igo^. 

being  varied  within  ordinary  limits  according  to  the  pur- 
pose for  which  the  accumulator  is  to  be  used. 

735,817.  Apparatus  for  the  Purification  of  Water. 
Samuel  S.  Pridham,  Newark,  N.  J.  Application 
filed  July  20,  1901. 

A  tank  or  runway  has  grooves  or  channels  in  its  sides 
and  is  provided  with  electrodes.  Contact  plates  on  the 
electrodes  extend  in  a  lateral  direction  into  and  across 
the  gi'ooves  or  channels.  Circuit  wires  in  the  grooves 
connect  with  the  contact  plates  or  pieces,  and  means  for 
closing  the  spaces  between  the  contact  plates  are  pro- 
vided. 

735,820.  Method  of  Treating  Lead  Plates  for  Use 
in  Secondary  Batteries.  Charles  J.  Reed,  Phil- 
adelphia, Pa.,  assignor  to  the  Security  Invest- 
ment Company.  Application  filed  February  i, 
1902. 

Metallic  lead  is  converted  into  lead  chloride  by  sub- 
jecting the  lead  in  a  moist  condition  to  the  action  of 
hydrochloric  acid  gas. 

735>S39.  Noise  and  Lightning  Arrester  for  Tele- 
phone Wires.  Alexander  Stiles,  Martinsville, 
Ind.    AppHcation  filed  March  6,  1903. 

The  wire  is  divided  and  the  ends  clasped  in  a  clamp 
formed  of  a  bar  split  to  form  jaws.  The  edges  of  the 
jaws  are  thin  and  can  be  bent  over  the  wires  which 
are  carried  through  holes  further  along  on  the   bar. 

735,841.  Electric  Switch.  Hans  O.  Swoboda,  East 
Orange,  N.  J.  Application  filed  September  6, 
1902. 

Movable  arms  or  contact  members  have  relatively  short 
angular  projections  at  the  outer  ends.  A  handle  of 
insulating  material  is  supported  between  the  ends  of  the 
projections.  The  ends  of  the  handle  are  constructed  to 
be  positively  engaged  by  the  projections  to  prevent  the 
handle   from  turning  on  its  supports. 

735,848.  Cloth-cutting  Machine.  Edward  M.  War- 
ing, Brooklyn,  N.  Y.  Application  filed  February 
5,  1902. 

A  cloth-cutting  machine  is  driven  by  a  motor  hav- 
ing its   armature    mounted   on   a   vertical   shaft. 

735,851-  Therapeutical  Apparatus.  Gerald  L.  Abell, 
Oakland,  Cal.  Application  filed  September  2, 
1902. 

In  a  cabinet  for  therapeutical  treatment,  a  main  elec- 
tric-lamp-heatcd  upper  chamber  receives  the  patient.  A 
lamp-hcatcd  lower  chamber  beneath  the  patient  has  a 
transparent  floor,  side  passages  connect  the  lower  and 
upper  chambers,  regulating  valves  are  placed  in  the  pas- 
sages, and  means  for  supplying  a  current  of  air  through 
the  connected  chambers  are  supplied. 

735*856.  Apparatus  for  Automatically  Controlling 
the  Humidity  of  Atmosphere.  Odin  E.  Boogs. 
Cincinnati,  Ohio,  assignor  to  the  Automatic  Hu- 
miditor  Company,  Cincinnati,  Ohio.  Application 
filed  January  8,   1903. 

A  coil,  sensible  to  the  varying  humidities,  is  placed 
in  a  compartment  and  carries  an  electric-conductor  needle 
attached  to  it.  An  electric-conductor  stop  is  adjustable 
in  the  path  of  needle  travel,  and  a  partial  electric  circuit 
for  controlling  a  power-driven  apparatus,  has  terminals 
adapted  to  be  closed  by  contact  of  the  needle  and  stops. 
Thus  the  varying  humidities  within  the  compartment  make 
and  break  contact,  automatically  controlling  the  supply 
of  humid  atmosphere. 

73S,^3-  Controlling  Means  for  Engines.  Otho  C. 
Duryea  and  Morris  C.  White,  Los  Angeles,  Cal, 
assignors  to  the'  National  Free  Piston  Engine 
Company  (Limited),  Los  Angeles,  Cal.  Appli- 
cation filed  March  27,   1902. 

Sparking  terminals  are  placed  in  each  cylinder  and  are 
controlled  by  an  electric  circuit.  An  inertia-piece,  car- 
ried by  a  rod  connecting  the  engine  pistons,  forms  a 
movable  terminal.  A  stationary  contact  is  electrically 
connected  to  one  pair  of  sparking  terminals,  another 
stationary  contact  electrically  connected  to  the  other 
sparking  terminals,  each  contact  being  at  opposite  limits 
of  the  path  of  movement  of  the   inertia-piece. 

735,893.  Control  of  Electric  Motors.  Frank  A.  Mer- 
rick, Johnstown,  Pa.,  assignor  to  the  Westing- 
house Electric  and  Manufacturing  Company, 
Pittsburg,  Pa.  Application  filed  January  14, 
1901. 

The  method  of  changing  a  pair  of  motors  from  a  rela- 
tion in  which  the  fields  are  in  parallel  and  the  armatures 
in  series,  to  a  relation  in  which  the  armatures  arc 
in  parallel  and  the  fields  in  series,  consists  in  open- 
circuiting  one  of  the  fields,  then  opening  the  motor 
circuit  at  a  number  of  points,  then  immediately  connect- 
ing the  fields  of  both  motors  and  the  armature  of  one 
motor  in  series,  and  finally  connecting  in  the  other  arma- 
ture in  the  desired  relation. 

735,923.  Sparking  Device  for  Gas  Engines.  James 
M.  Wilson,  Battle  Creek,  Mich.,  assignor  to  the 
Electric  Sparking  and  Illuminating  Company, 
Battle  Creek,  Mich.  Application  filed  January 
29,  1902. 

An  armature  within  the  cylinder  is  operated  by  an 
electromagnet.  The  armature  in  drawing  up  interrupts 
a  circuit  and  causes  the  spark. 

735,944-  Street  or  Station  Indicator.  Arthur  T. 
Chester,  Washington,  D.  C.  Application  filed 
July  9,   1902. 

An  arm  contacts  with  lugs  on  an  escapement  wheel, 
which  arm  is  actuated  by  electromagnets.  The  escape- 
ment is  operated  in  connection  with  a  drum  carrying  the 
indicating  parts. 

735,953'  Electromagnetic  Signal  Indicator.  Will- 
iam W.  Dean,  Chicago,  111.,  assignor  to  the 
Western  Electric  Company,  Chicago,  III.  Ap- 
plication filed  January  14,   1902. 

An  electromagnet  carries  a  centrally-pivoted  rocking 
arm.  A  curved  eccentric  armature  is  mounted  on  one 
end  of  the  rocking  arm  in  position  to  be  attracted  by 
the  magnet  pole,  causing  the  arm  to  be  rocked  when  the 


magnet  is  excited.     An  indicator  is  carried  by  the  oppo- 
site end  of  the  rocking  arm. 

735,966.  Electric  Switch.  Cornelius  C.  Gould,  Phil- 
adelphia, Pa.,  assignor  of  sixteen  twenty-sev- 
enths to  Maxwell  Sommerville  and  Lewis  B. 
Mathias,  Philadelphia.  Pa.,  Walter  C.  Timm, 
Jr.,  and  Devere  Worrell,  Morton,  Pa.,  and  Will- 
iam W.  Morton,  Camden,  N.  J.  Application 
filed   March    19,   1902. 

A  support  is  provided  with  contacts.  Contacts  on  a 
movable  carrier  are  movable  parallel  to  the  support.  Circuit 
may  be  completed  between  the  contacts  on  the  support  and 
those  on  the  carrier,  and  means  for  locking  the  con- 
tacts to  each  other  when  circuit  is  so  completed  are 
added. 

735>97i-  Electric  Battery.  Henry  Halsey,  New 
York,  N.  Y.,  assignor  to  the  Halsey  Electric 
Generator  Company,  Jersey  City,  N.  J.  Appli- 
cation filed  April  18,  1902.  Renewed  January  8, 
1903.     ^ 

The  elements  are  so  arranged  as  to  provide  a  con- 
tinuous passage  which  includes  the  space  between  the 
elements,  and  there  are  also  means  for  applying  fluid 
pressure  to  the  electrolyte  to  create  a  continuous  flow 
in  the  passage.  .  -     . 

735!990-  Regulating  System  of  Electrical  Distribu- 
tion. Lamar  Lyndon,  New  York,  N.  Y.,  as- 
signor to  the  National  Battery  Company,  Buffalo, 
N.  Y.  Application  filed  August  16,  1902.  Re- 
newed  June   4,    1903. 

A  storage  battery  and  a  booster  are  placed  in  the  cir- 
cuit. One  of  the  field  coils  of  the  booster  is  connected 
across  the  main  circuit  to  induce  an  electromotive  force 
in  the  same  direction  as  the  battery  electromotive  forec. 
Another  of  the  coils  is  in  shunt  with  the  battery  to 
induce  a  booster  electromotive  force  opposed  to  the  bat- 
tery electromotive  force  and  a  third  coil  is  in  series  with 
.the   booster  armature.      (See  cut  on  next  page.) 


NO.    735,714. — TRAIN-CONTROL    SYSTEM. 

735,997-  Igniting  Attachment  for  Explosive  Engines. 
James  D.  McFarland,  Jr.,  San  Francisco,  Cal., 
assignor  of  one-half  to  John  Bruckman,  San 
Francisco,  Cal.  Application  filed  December  12, 
1901. 

Electrodes  for  producing  the  sparks  are  carried  into  the 
cylinder  by  plugs.  An  oscillating  member  causes  inter- 
mittent sparking  at  the  electrodes  by  breaking  circuit. 

736,002.  Busy-test  Apparatus  for  Telephone  Switch- 
boards. Joseph  J.  O'Connell,  Chicago,  111.,  as- 
signor to  the  American  Telephone  and  Tele- 
graph Company,  New  York,  N.  Y.  Application 
filed  March   16,   1903. 

Connecting  with  several  switcii  sockets  at  a  central  sta- 
tion is  a  line  having  several  stations.  A  cord  connec- 
tion, plugs  and  a  jack  are  provided  at  the  central  station. 
Signals  are  operated  upon  insertion  of  a  plug  of  the 
cord  connection  into  the  socket  of  a  calling  polystation 
line  for  giving  a  distinctive  signal  when  the  socket  with 
which  calling  connection  is  desired  belongs  also  to  the 
calling  polystation   line. 

736,006.  Traveling  Connector  for  Third-rail  Elec- 
tric Systems.  James  W.  Perkins,  San  Jose,  Cal. 
Application  filed   September  23,  1902. 

Isolation  barriers  inclose  the  third  rail  along  the  sides 
and  provide  a  continuous  opening  along  the  top.  The 
top  surfaces  of  the  barriers  stand  above  the  top  face  of 
the  rail  and  form  both  a  crossing  and  an  isolation  be- 
tween the  third  rail  and  the  traction  rails.  A  sliding 
connector  travels  along  the  rail. 

736.016.  Process  of  Generating  Electricity.  James 
H.  Reid,  East  Orange,  N.  J.  Application  filed 
May  17,  1902. 

The  process  of  converting  the  potential  energy  of 
gaseous  fuel  into  electrical  energy,  consists  in  conduct- 
ing a  fuel  gas  into  a  porous  receptacle  pervious  to  gas 
but  impervious  to  liquid,  maintaining  a  heated  liquid 
electrolyte  at  the  opposite  face  of  the  receptacle,  supply- 
ing oxygen  to  tiie  heated  electrolyte,  and  providing  con- 
ductors for  the  developed  electricity  from  the  porous  re- 
ceptacle and  from  the  liquid  electroylte. 

736.017.  Gas  Battery.  James  H.  Reid,  Newark, 
N.  J.     Application  filed  December  20,   1902. 

A  containing  shell,  which  is  an  electrical  conductor, 
holds  an  electrolyte  which  is  liquid  at  operating  tem- 
perature, and  a  porous  tube,  which  is  a  conductor,  is  in 
contact  with  the  electrolyte  and  insulated  from  the  shell. 
Means  for  forcing  gas  mto  the  tube  and  electrical  con- 
ductors connected  to  the  tube  and  shell  are  provided. 

736,019.  Protective-fuse  Apparatus.  Wilton  L.  Rich- 
ards, Maiden,  Mass.,  assignor  to  the  American 
Telephone  and  Telegraph  Company,  New  York, 
N.  Y.     Application  filed  July  26,   1902. 

An  exterior  tube  is  made  of  wound  insulating  strips.  An 
inner  insulating  tube  is  closely  fitted  within  the  outer 
one. 
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736,020.  Apparatus  for  the  Electrolysis  of  Fused 
Substances.  Charles  W.  Roepper,  Philadelphia, 
Pa.     Application  filed  September  27,  1898. 

In  an  apparatus  for  the  electrolysis  of  fused  sub- 
stances, sides  of  the  fusion  vessel  are  provided  with 
cooling  spaces.  A  supporting  striicture_  provided  with 
recessed  portions  which  support  and  receive  the  sides  of 
the  fusion  vessel,  is  added,  the  recessed  portions  also 
having  cooling  spaces.  A  removable  heating  plate  is 
at  the  bottom  of  the  fusion  vessel,  the  edges  of  which 
are  held  between  the  sides  of  the  fusion  vessel  and  the 
corresponding  recessed  portions  of  the  support. 

736,033.  Means  for  Protecting  Telephone  Circuits 
and  Apparatus.  Almon  B.  Stetson,  Maiden, 
Mass.,  assignor  to  tne  American  Telephone  and 
Telegraph  Company,  New  York,  N.  Y.  Appli- 
cation filed  December  15,  1902. 

Two  relatively  movable  electrodes  normally  insulated 
from  one  another  and  separated  by  an  air  space,  one 
soldered  to  a  support  near  to  but  not  in  contact  with  the 
other,  are  the  main  features.  A  pressure  spring  acts 
steadily  upon  one  of  the  electrodes  to  force  it  into  con- 
tact with  the  other  electrode  when  the  solder  is  melted 
or    softened. 


NO.    735,990. REGULATING  SYSTEM  OF  DISTRIBUTION 

736,041.  Circuit-breaker.  Ernest  P.  Warner,  Chi- 
cago, 111.,  assignor  to  the  Western  Electric  Com- 
pany, Chicago,  111.  Application  filed  December 
20,  1902. 

Details  are  described  of  a  circuit  breaker  in  which  an 
inclined  contact  face  is  mounted  upon  an  arm  which  may 
be  tripped  by  a  slight  force. 

736.048.  Commutator  Brush.  Charles  Wirt,  Phila- 
delphia, Pa.,  assignor  to  the  Wirt  Electric  Com- 
pany, New  York,  N.  Y.  Application  filed  Jan- 
uary 31,   1900. 

Thin,  separate,  superimposed  plates,  some  or  all  of  the 
plates  being  provided  with  a  thin,  separate  coating  of 
poor  electrical  conducting  material  to  which  is  added  a 
polishing  substance  form  the  body  of  the  brush. 

736.049.  Electric  Fuse  Box.     James  J.  Wood,  Fort 

Wayne,     Ind.     Application    filed    February    24, 

1903- 

A  fuse  block  having  a  socket  oblong  in  cross-sec- 
tion, contains  a  rounded  fuse  plug,  which,  when  in  place 

in  the  socket,  iills  the   narrower,    dividing  the  socket  into 
two  chambers. 

736.050.  Electrical  Signaling  System.  John  L. 
Wrenn,  Washington,  D.  C.  Application  filed 
May    II,    1903. 

The  essential  features  are  a  trolley  or  feed  wire  hav- 
ing a  branch  at  each  station,  two  disconnected  line  wires 
connecting  the  stations,  distinctive  signals  at  each  sta- 
tion operated  by  the  respective  line  wires,  a  terminal 
switch  at  each  station,  and  a  return  connection  for  each 
switch.  The  switches  at  the  respective  stations  co-operate 
to  connect  the  trolley  or  feed  wire  with  one  or  the  other 
of  the  lines  through  one  or  the  other  of  the  branches 
and  the  return  connection  of  the  opposite  switch,  dis- 
playing signals  of  the  same   character  at  each  station. 

736,055.  Electromagnetic  Railway  Switch.  Rollin 
A.  Baldwin,  South  Norwalk,  Conn.,  assignor  to 
the  Baldwin  and  Rowland  Switch  Company. 
Application  filed   December   18,    1902. 

Details  of  a  railway  switch  are  described,  which  is 
operated  electromagnetically  through  a  push-rod  actuated 
in  one  direction  by  the  electromagnet  and  in  the  other 
by  gravity. 

736,063.  Electrical  Switch.  Rupert  L.  Border,  Pitts- 
burg, Pa.,  assignor  of  one-half  to  W.  H.  Tudor. 
Application  filed   March  24,    1902. 

An  electric  switch-throwing  device  co-operates  with  a 
section  of  trolley  wire  through  trolley-wheel  guides  on 
opposite  sides  of  the  wire.  Inwardly-curved  arms,  in- 
sulated from  the  wire,  have  their  outer  ends  detachably 
secured  to  the  guides  and  their  inner  ends  encircling 
the  trolley  wire. 

736,069.  Electric  Incandescent  Lamp.  Charles  H. 
Carter,  Brooklyn,  N.  Y.  Application  filed  Oc- 
tober 15,   1902. 

An  electric  lamp  is  supplied  with  a  mounting  and 
means  for  guiding  the  lamp  longitudinally.  The  current 
supply  to  the  lamp  is  controlled  by  its  movement  in  tlie 
mounting,  which  engages  several  contacts  in  the  mount- 
ing, bringing  in  various  filaments. 

'7Z^,(y/6.  Telephone  Receiver.  William  W.  Dean, 
Chicago,  III,  assignor  to  the  Kellogg  Switch- 
board and  Supply  Company,  Chicago,  111.  Ap- 
plication filed   February  26,   1903. 

The  magnet  is  of  the  horseshoe  type  and  has  pole 
pieces  mounted  on  the  inner  faces  of  the  ends  of  the 
magnet.  The  pole  pieces  are  held  in  place  by  projections 
from  the  incasing  shell. 

736,086,  X-ray  Tube.  Robert  Friedlander,  Chicago. 
111.     Application  filed   March    14,   1903. 

A  ray  tube,  comprises  a  body  portion,  cathode  and 
anode  terminals,  and  an  extension  neck  formed  on  tlic 
body  portion  and  in  the  path  of  the  rays  emanating  from 
the  anode  terminal  and  adapted  to  maintain  the  ray  tube 
in  proper  position  with  relation  to  the  surfaces  to  be 
treated. 

736,120.  Electric  Brake.  George  A.  Le  Fevre,  New 
York,  N".  Y.    Application  filed  June  21,   1902. 

The  brake  mechanism  is  operated  by  two  motors  !n 
multiple,  which  can  be  individually  controlled. 

736,122.  Changeable  Sign.  Thomas  W.  Loaring, 
Cincinnati,  Ohio,  assignor  of  eleven-fifteenths  to 
Walter  J.  Friedlander,  Cincinnati,  Ohio.  Appli- 
cation filed  May  4,   1903. 

An  electrical  lamp  is  used  in  the  optical  lantern,  and 
apparatus    electromagnetically    actuated    to    advance     the 


signs    in    (he    lantern    is    supplied.     The    current    can    be 
alternately    made    and    broken. 

736,125.  Storage  Battery.  Abraham  V.  Meserole, 
New  York,  N.  Y.  Application  filed  May  14, 
1903. 

A  containing  vessel  holds  an  electrolyte.  Tubular 
members  mounted  within  the  vessel  communicate  with 
each  other  through  the  electrolyte.  Wafers  containing 
active  materials  are  mounted  upon  the  tubular  members 
with    electrical     connections. 

736,127.  Mercury  Safety  Attachment  for  Electric 
Circuits.  Eduard  Mies,  Biidesheim,  Germany. 
Application  filed  December  31,   1901. 

Mercury  is  contained  in  a  capillary  tube  which  forms 
a  portion  of  the  circuit.  A  device  on  the  tube,  actuated 
by  external  pressure  restores  the  mercury  to  normal 
condition    should   the    mercury    be    vaporized  by   excessive 

current. 

736,154.     Electric     Brush.     Charles     T.     Richmond,  . 
Cleveland,  Ohio,  assignor  to  the  National  Car- 
bon    Company,     Cleveland,     Ohio.    Application 
filed  May  10,   1902. 

Carbon  forms  the  basis  of  the  brush,  in  which  is  em- 
bedded copper-wire  gauze.  There  are  rods  of  a  solid 
lubricating  material,  as,  for  example,  plumbago,  and  the 
gauze  and  rods  extend  a  suitable  distance  from  the  con- 
tact  end  of  the    brush   toward    the    other   end. 

736,177.  Electrical  Coil.  Richard  Varley,  Provi- 
dence, R.  I.,  assignor  to  the  Varley  Duplex  Mag- 
net Company,  Providence,  R.  I.  Application 
filed   May    15,   1903. 

Several  layers  of  convolutions  in  combination  with 
smooth  sheet  material  interposed  between  the  layers  and 
having  reinforced  edges  extending  beyond  the  ends  of  the 
layers  and  forming  abutments  for  the  end  convolutions 
of  the  layers  go  to  make  up  the  coil. 
736,183.  Dynamo  Gearing  for  Railway  Vehicles. 
Henry  Weston,  Perth,  Canada,  assignor  of  one- 
third  to  Colin  James  Sewell,  Perth,  Canada. 
Application  filed  August  2,   1902. 

The  mechanical  arrangement  of  the  parts  of  the  gear- 
ing connecting  the  dynamo  to  the  axle  is  described. 

736.204.  Reduction  of  Nitro  and  Azo  Compounds. 
Max  Buchner,  Mannheim,  Germany,  assignor  to 
C.  F.  Boehringer  &  Soehne,  Mannheim-Waldhof, 
Baden,  Germany.  Application  filed  September 
24,  I  goo. 

Reduction  of  azo  g,nd  nitro  compounds  is  brought  about 
by  mixing  such  compounds  with  finely  divided  tin  and 
water,  then  adding  fuming  hydrochloric  acid  in  such  pro- 
portions that  only  stannous  chlorid  is  formed,  and  finally 
electrolytically   separating  the  tin  from  the  bath. 

736.205.  Reduction  of  Nitro  Compounds.  Max 
Buchner,  Mannheim,  Germany,  assignor  to  C. 
F.  Boehringer  &  Soehne,  Mannheim-Waldhof, 
Baden,  Germany.  Application  filed  September 
24,   1900. 

The  process  of  reduction  consists  in  introducing  the 
reducible  substance  into  a  cathode  electrolyte  of  hydro- 
chloric acid,  and  passing  an  electric  current  through  the 
electrolyte  in  the  presence  of  chromium,  and,  at  the  same 
time  stirring  and  cooling. 
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736,206.  Reduction  of  Aromatic  Nitro  Compounds. 
Max  Buchner,  Mannheim,  Germany, .  assignor  to 
C.  F.  Boehringer  &  Soehne,  Mannheim-Waldhof, 
Baden,  Germany.  Application  filed  December 
14,   1901. 

The  process  of  reduction  consists  in  passing  an 
electric  current  through  a  nitro  compound  contained  in 
an  electrolyte  containing  a  compound  of  an  alkali  metal 
or  of  an  alkaline  earth  metal,  in  the  presence  of  copper. 

736.216.  Separator  for  Secondary  Batteries.  Abso- 
1am  F,  Clark,  Philadelphia,  Pa.,  assignor  to  the 
Electric  Vehicle  Equipment  Company,  Philadel- 
phia, Pa.     Application  filed  July  22,  1901. 

In  combination  with  the  plates  of  a  secondary  battery 

"     is    a    non-conducting   separator    having    supporting    shelves 

for  the  active  material  carried  by  the  positive-pole  plates. 

736.217.  Secondary-battery  Plate  and  Method  of 
Making  Same.  Absolam  F.  Clark,  Philadelphia, 
Pa.,  assignor  to  the  Electric  Vehicle  Equipment 
Company,  Philadelphia,  Pa.  Application  filed 
December  28,  1901. 

The  new  feature  is  a  grid  blank  cast  under  pres- 
sure and  having  wedge-shaped  grates  with  grooves  ex- 
tending longitudinally.  The  grooves  on  one  side  of  the 
grates  have  projecting  wedge-shaped  wails  to  be  suhse- 
([uently  reduced  by   pressure. 

736,248.  Electric  Battery.  Henry  Halsey,  New 
York,  N.  Y.,  assignor  to  the  Halsey  Electric 
Generator  Company,  Jersey  City,   N.  J.     Origi- 


nal application  filed  April  18,  1902.     Divided  and 
this  application   filed  December   13,   1902. 

A  separate  receptacle  contains  a  fluid,  and  an  opening 
from  the  receptacle  to  the  electrolyte  is  provided.  A  core 
of  capillary  material  is  located  in  the  passage. 

736,249.  Telephone  Selecting  Device.  Burnett  Ham- 
ilton, Lawrence,  Kan.  Application  filed  Novem- 
ber   17,    1902. 

An  electrical  signaling  system  includes  an  alarm  mcr.-i- 
ber  having  a  movable  element,  a  normally  locked  disk 
having  peripheral  notches,  and  a  locking  lever  for  hold- 
ing boththe  disk  and  the  movable  element  of  the  alarm. 
The  locking  lever  is  movable  to  disk- re  leasing  position  by 
the  initial  movement  of  the  movable  element.      (See  cut.) 

736,280.  Regulating  System  of  Electric  Distribution. 
Lamar  Lyndon,  New  York,  *H.  Y.,  assignor  to 
the  National  Battery  Company,  Buf¥alo,  N.  Y. 
Application   filed    September   18,    1902. 

A  self-regulating  system  for  current  distribution  com- 
prises a  generator,  a  work  circuit  and  a  storage  battery 
and  booster.  The  booster  has  balanced  field  windings 
responsive  to  load  fluctuations  and  means  responsive  to 
the  action  of  the  battery  and  booster  to  vary  tlie  booster 
electromotive  force. 


L 
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736,292.  Alternating-current  Motor.  Francis  L. 
O'Bryan,  Winston-Salem,  N.  C,  assignor  of  one- 
half  to  William  T.  Brown,  Winston-Salem, 
N.    C.     Application    filed    December   20,    1902. 

A  series  of  _  pole  pieces,  each  provided  with  a  trans- 
verse perforation  near  one  edge,  are  combined  with  a 
secondary  or  starting  coil  on  each  pole  piece,  comprising 
a  U-shaped  bar  and  a  detachable  yoke  connecting  the 
ends.  The  coil  passes  through  the  perforation  in  the  pole 
piece  and  embraces  the  section  of  the  pole  piece  adja- 
cent to  the  perforation. 

736.297.  Rheostat  and  Resistance  Element  Therefor. 
Charles  J.  Reed,  Philadelphia,  Pa.,  assignor  to 
the  Security  Investment  Company.  Application, 
filed  June  3,  1902. 

Several  helical  resistance  coils  and  means  .  for  sub- 
jecting  the  coils  to  variable  endwise  compression,  and 
coupling  them  in  different  relations  to  vary  the  total 
resistance,  are  described.      (See  cut.) 

736.298.  Means  for  Separating  Magnetic  Particles 
from  Paper  Pulp.  Charles  J.  Reed,  Philadel- 
phia, Pa.,  assignor  of  one-half  to  the  Security 
Investment  Company.  Application  filed  August 
15,   1902. 

Combined  with  a  trough  or  tank  containing  one  or 
more  relatively  narrow  passages  through  which  the  ma- 
terial flows,  are  a  cylindrical  shell  having  a  substantially 
vertical  axis  and  located  in  each  passage  so  as  to  be  sub- 
merged in  the  liquid  for  the  greater  portion  of  its  length, 
means  for  rotating  the  shell  or  shells  and  a  stationary 
magnet  in  each  shell  having  a  field  of  force  that  is  dis- 
posed at  an  acute  angle  to  the  shell  axis. 

736,319.  Electric  Coil.  Richard  Varley,  Providence, 
R.  I.,  assignor  to  the  Varley  Duplex  Magnet 
Company,  Providence,  R.  I.  Application  filed 
May  2,  1903. 

Surrounded  by  a  sleeve  is  a  core,  both  projecting  be- 
yond the  ends  of  the  coil,  combined  with  heads  pro- 
vided with  a  central  aperture  and  an  annular  concentric 
groove  into  which  the  projecting  core  and  sleeve  respec- 
tively extend.  A  body  of  wax  fills  the  annular  space 
between  the  sleeve  and  coil. 

736,331.  Apparatus  for  the  Generation  and  AppHca- 
tion  of  Electric  Currents  for  Electrolysis.  Fran- 
cis E.  Elmore,  London,  England.  Application 
filed  January  2,  1903. 

A  circular  electrical  conductor  has  two  sets  of  con- 
centrically disposed  electrodes  arranged  in  electrical  con- 
nection. Magnetic  poles  arc  arranged  between  the  sets, 
and  two  other  sets  of  electrodes  are  disposed  concen- 
trically with  the  hrst-named  sets  and  electrically  connected 
with  each   other. 


EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  that  expired 
on  August  17,   1903 : 

347,318.     Apparatus  for  Signaling  Policemen.    James 

P.   Brewee  and  William  C.  Smith,  New  Haven, 

Conn. 
347,374-     Telephonic  Apparatus.     Thomas  J.   Perrin, 

Brooklyn,  N.  Y. 
347,399.     Electric     Clock     and     Indicator     System. 

Thomas   C.  H.   Vance.   Louisville,   Ky. 
347,440.    Voltaic     Battery.     August     F.     W.    Partz, 

Philadelphia,  Pa. 
347,454-     Telegraph    Wire   and   Insulator   Fastening. 

John  Wilson,   New  York,  N.  Y. 

347.571.  Indicating  Apparatus.  Charles  L.  Clarke, 
East   Orange,  N.  J. 

347.572.  Electric-clock  System.  Charles  L.  Clarke, 
East   Orange,   N.   J. 

347,589.  Automatic  Electric  Liquid-lever  Indicator 
and  Controller.     John  J.  Ghegan,  Newark,  N.  J. 

347,628.  Electric  Train-controlling  System.  Fletcher 
J.  McQueen,  Ocala,  Fla. 

347,635.  Telegraph  Insulator.  John  O'Brien,  New 
York,   N:   Y. 

347,642.  Electric  Current  Converter.  Robert  A. 
Ripley,  New  York,  N.  Y. 

347,707.  Electric  Magnetic  Valve.  Milton  W. 
Grovestecn,   New  York,   N.   Y. 

347,752.  Electric  Signal  for  Railroad  Crossing. 
William'  Vogel,  Chicago,  111. 

.■!47,753.  Railroad-signal  Apparatus.  William  Vogel, 
Chicago,  111. 

347,754.  Battery  and  Battery  Plate.  Henry  Wood- 
ward, Shepards  Bush,  County  of  Middlesex, 
England. 
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Heavy  Electric  Traction  in  Germany 
and  Austria. 

Bv  Fr.\nk  C.  Perkins. 

In  Italy  and  France  heavy  electric  traction  has 
advanced  rapidly  in  the  last  three  years.  The  Paris- 
\'ersailles  electric  lines  and  the  Austerlitz  and  Orsay 
line  of  the  Compagnie  de  I'Oest  and  the  Compagnie 
d'Orleans  are  good  examples  of  electric-traction 
work  in  France,  while  the  Lecco,  Chiavenna-Colico 
and  Sondrio  lines  of  the  Compagnie  des  Chemins 
de  Fer  de  I'Adriatique  illustrate  the  work  of  this 
character  in  Italy. 

In  Germany  and  .Austria  there  has  been  great 
progress  in  heavy  electric  traction,  both  along  the 
lines  of  elevated  and  underground  railways  in  Ber- 
lin   and    Budapest,   and   also   in   high-speed    electric 


a  normal  speed  of  35  kilorneters  an  hour,  the  high- 
est speed  employed  being  50  kilometers  an  hour. 
There  are  five  stations  along  the  line  at  an  average 
distance  of  2.4  kilometers  apart.  A  train  of  10  cars, 
including  two  motor  cars,  on  this  line  has  a  total 
weight  of  230  tons.  A  direct  current  of  600  volts 
pressure  is  employed,  and  the  current  is  conveyed 
to  the  cars  through  a  shoe  and  third  rail.  /V  portion 
of  the  line,  seven  kilometers  in  length,  is  equipped 
with  an  overhead  trolley,  the  pressure  used  being  750 
volts.  Storage-battery  plants  are  provided  for  reg- 
ulation at  Berlin  and  Zellerndorf  ends  of  the  line. 
The  speed  attained  on  this  line  has  been  as  high 
as  60  kilometers  an   hour. 

An  electric  three-phase  line  was  equipped  at  Gross- 
Lichterfelde  for  high-speed,  high-tension  experiments 
in  1898.     The  road  was   1.8  kilometers  long  and  the 


within  the  car  by  step-down  static  transformers 
which  were  kept  cool  by  means  of  air  which  entered 
through  shutters  in  the  side  of  the  car,  this  ineans 
also  providing  the  necessary  cooling  for  the  rheo- 
stats. A  speed  of  150  kilometers  an  hour  was  easily 
obtained  with  this  motor  car  on  the  Berlin-Zossen 
line,  and  a  maximum  of  160.2  kilometers  an  hour 
was  reached,  although  it  was  not  considered  safe 
to  operate  at  this  speed  with  the  heavy  equipment 
of  this  motor  car  and  the  existing  conditions  of  the 
roadbed. 

A  new  three-phase  locomotive  was  then  con- 
structed by  Siemens  &  Halske,  somewhat  similar  in 
design  to  that  used  on  the  Gross-Lichterfelde  ex- 
perimental three-phase  line,  but  much  longer.  This 
locomotive  was  13.8  ineters  in  length  and  two  of 
the  axles  were  equipped  with  150-horsepower  mo- 
tors having  a  maximum  capacity  of  420  horsepower 
each,  and  provision  was  made  for  adding  two  other 
motors  of  equal  capacity.  The  voltage  used  was 
12,000  and  the  speed  was  105  to  130  kilometers  an 
hour.  The  motors  were  designed  to  operate  at  the 
full  pressure  of  12,000  volts  without  the  use  of  step- 
down  transformers  on  the  locomotive,  thus  reducing 
the  weight  by  15  tons  from  the  former  motor  car. 
This  locomotive  was  tested  at  various  speeds  with 
the  motor   car  and  several   freight   cars  as   trailers. 


Electric  Train  on  DUsseldorf-Krefeld  Line, 
traction,  as  on  the  Gross-Lichterfelde  line,  the  Ber- 
lin-Zossen military   railway,  the   Diisseldorf-Krefeld 
railway  and    in  Vienna. 

The  underground  railway  in  Budapest  has  been 
in  operation  for  some  years  with  excellent  success. 
This  road  is  3.7  kilometers  in  length,  of  which  3.3 
kilometers  is  underground.  The  tunnel  has  an  av- 
erage height  of  2.75  meters  and  a  width  of  six  me- 
ters, providing  space  for  two  tracks,  with  a  line  of 
posts  between  the  tracks.  The  stations  below  the 
surface  of  the  street  are  six  meters  wide  and  vary 
in  length  from  24  to  32  meters.  The  motor  cars 
are  10  meters  in  length  between  the  buffers  and  are 
2.35  meters  in  width,  providing  standing  room  for 
14  and  a  seating  capacity  for  28  passengers. 

Direct  current  is  used  on  the  Budapest  under- 
ground electric  road,  the  pressure  being  400  volts. 
There  are  14  motor  cars  of  large  size  in  operation 
and  six  others  are  held  in  reserve.  The  normal 
speed  is  20  kilometers  an  hour,  and  in  the  first  year 
over  four  million  passengers  were  carried,  with  a 
total  of  nearly  a  million  car-kilometers. 

This  line,  as  well  as  that  between  Diisseldorf  and 
Krefeld,  was  installed  and  equipped  by  Siemens  & 
Halske  of  Berlin.  The  regular  speed  attained  from 
Krefeld  over  the  Neuss  to  Diisseldorf  is  about  40 
kilometers  an  hour.  The  total  length  of  the  stand- 
ard-gauge road  is  22.2  kilometers  and  the  greatest 
grade  is  one  to  40,  while  the  curve  of  least  radius 
is  20  meters.  The  overhead-trolley  wires  are  sup- 
plied with  direct  current  of  600  volts  pressure.  The 
cars  have  a  total  length  of  12.4  meters  and  have 
seating  capacity  for  34  passengers  and  standing 
room  for  16  persons.  The  cars  are  divided  into 
second-class  and  third-class  compartments,  and  the 
freight  and  baggage  cars  are  carried  as  trailers.  The 
local  cars  arc  smaller  and  have  two  motor  a,xles,  with 
space  for  16  seats  and  standing  room  for  14  persons, 
while  a  trailer  is  provided  of  the  open  type  with  a 
capacity  for  36  passengers,  of  whom  12  must  stand. 
There  are  about  40  cars  in  operation  of  the  two 
and  four-motor-a.xle  passenger  and  freight  cars.  A 
speed  of  60  kilometers  an  hour  has  been  attained  on 
this  electric  railway. 

The  Gross-Lichterfelde  line  starts  at  the  Wannsee- 
bahnhof  and  passes  through  the  villages  of  Steglitz, 
Friedenau  and  Zellerndorf.  This  double-track  elec- 
tric road  is  13  kilometers  in  length  and  operates  at 


German  Electric  Train  of  Ten  Cars,  Including  Two  Motor  Cars. 
HEAVY   ELECTRIC    TRACTION    IN    GERMANY    AND    AUSTRIA. 


locomotive  was  equipped  with  two  6o-horsepower 
three-phase  motors,  wound  at  first  for  650  volts  and 
afterward  changed  for  a  2,000-voIt  winding.  The 
locomotive  measured  6.3  meters  between  buffers  and 
was  designed  to  take  the  current  from  three  over- 
head wires  by  three  independent  trolley  contact  arms. 
The  greatest  speed  attained  was  60  kilometers  an 
hour,  and,  as  certain  results  were  obtained  with 
this  locomotive  which  promised  success  on  a  better 
roadbed,  a  line  was  equipped  between  Berlin  and 
Zossen,  on  which  a  speed  of  300  kilometers  an  hour 
was  expected. 

This  line  was  23  kilometers  long,  and  the  shortest 
curve  had  a  radius  of  1,000  meters,  while  the  high- 
est grade  was  one  to  184.  The  three-phase  current 
used  was  supplied  at  a  pressure  of  from  10  to  12,- 
000  volts  and  a  frequency  of  45  periods  a  second. 
The  first  motive  power  was  supplied  by  a  motor  car 
of  eight  tons  drawbar  pull  and  a  seating  capacity 
for  50  persons.  Each  of  the  four  axles  was  supplied 
with  a  three-phase  motor,  the  nominal  capacity  be- 
ing 350  horsepower  and  the  maximum  750  horse- 
power. This  high-speed,  three-phase  motor  car  was 
2.94  meters  wide  and  23  meters  long  and  weighed, 
empty,  about  90  tons.  The  high-tension,  10,000- 
volt,  three-phase  current  was  conveyed  into  the  car 
by  contact  devices  mounted  on  posts  at  each  end  of 
the  car  and  was  reduced  -in  pressure  to  1,15°  volts 


A  speed  of  over  200  kilometers  an  hour  is  expected 
to  be  obtained  without  difficulty  by  means  of  three- 
phase   electric  traction. 

The  Berlin  elevated  electric  railway  also  has  a 
portion  of  its  tracks  underground,  the  latter  meas- 
uring 2.84  kilometers,  while  the  elevated  portion  is 
8.37  kilometers,  making  a.  total  length  of  11. 31 
kilometers.  The  greatest  grade  is  one  to  32  and  the 
shortest  curve  measures  80  meters  in  radius.  The 
trains  are  made  up  of  three  cars  12.7  meters  long 
and  they  are  supplied  with  direct  current  at  800  volts 
pressure,  the  power  house  having  a  capacity  of  5,000 
horsepower.  The  cars  are  2.36  meters  wide  and 
have  a  seating  capacity  for  39  passengers  and  stand- 
ing room  for  30  persons.  The  underground  tunnel 
is  siiliilar  to  that  in  Budapest,  but  is  larger,  measur- 
ing 3-33  meters  high  and  6.24  meters  wide,  with 
double  tracks. 


At  its  annual  meeting  on  September  2d  the  Tucson 
(Ariz.)  Street  Railway  Company  will  consider  the 
advisability  of,  and  act  upon,  an  amendment  of  the 
articles  of  incorporation  increasing  the  capital  stock 
to  $200,000,  and  also  to  limit  the  liability  of  indebted- 
ness to  $133,000.  The  stockholders  will  also  consider 
the  advisability  of  authorizing  the  board  of  directors 
to  issue  bonds  of  this  company  in  the  sum  of  $100,- 
000  for  extensions,  improvements  and  changing  to 
an   electric   .system. 
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Single-phase  Traction  in  Milan. 

The  London  Electrician  of  August  I4tli  last  as- 
serts that  "the  credit  of  first  running  an  electric 
car  with  single-phase  currents  on  a  public  tramline 
belongs  to  Dr.  G.  Finzi  of  Milan  [Italy],  in  which 
city  the  trials  were  made  a  week  or  two  ago."  As 
the  question  of  priority  in  single-phase  traction  may 
become  one  of  importance  in  the  future  the  Western 
Electrician,  in  reprinting  from  its  London  contem- 
porary a  brief  description  of  the  Finzi  system,  de- 
sires to  point  out,  in  the  interest  of  accuracy,  that 
this  statement  rests  on  the  authority  of  the  journal 
mentioned,  which  may  not,  possibly,  he  fully  informed 
as  to  the  stage  reached  by  experiments  with  single- 
phase  railway  systems  in  the  United  States.  How- 
ever this  may  be,  the  account  of  the  trials  in  Milan 
is   interesting. 

Dr.  Finzi  is  one  of  the  directors  of  the  manufac- 
turing firm  of  Brioschi,  Finzi  &  Co.,  and  has  for 
several  years  devoted  special  attention  to  the  solution 
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of  one  to  four  p.  m.,  when  the  tests  were  being  taken, 
and  the  traction  system  was  then  fed  from  a  special 
alternator  at  a  voltage  of  570  and  a  frequency  of 
18  cycles  per  second.  The  runs  were  contintied  for 
several  nights,  the  car  covering  a  distance  of  over 
200  kilometers.  Not  the  slightest  hitch  occurred,  it 
is  said,  and  the  speed  occasionally  reached  30  miles 
an  hour,  while  the  starting  on  a  gradient  of  one  in 
40  was  accomplished  as  easily  as  with  direct  cur- 
rent. The  average  number  of  stops  and  starts  was 
three  pre  mile.  The  wattmeter  record  for  one  section 
is  shown   in  the  accompanying  diagram. 

The  cars  in  Milan  are  of  the  light  single-deck  type, 
and  are  provided  with  only  one  motor.  The  speed 
control  is,  therefore,  done  entirely  with  resistances. 
The  equipment  for  alternating  current  does  not  re- 
quire controlling  resistances,  but  these  are  replaced 
by  a  variable-ratio  transformer  for  starting  the  mo- 
tor and  regulating  the  speed.  In  the  actual  test 
there  were  five  notches  on  the  controller,  adjusting 
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sufficiently  obvious,"  concludes  the  London  Elec- 
trician, "and  no  doubt  it  may  soon  be  tried  on  an 
extensive  scale,  especially  as  it  involves  no  change 
in  the  overhead  equipment.  For  electric  railways  it 
offers  the  alluring  possibility  of  working  at  a  very 
high  pressure  with  only  one  trolley  wire,  thus  com- 
bining the  flexibility  in  speed  and  simplicity  of  col- 
lection of  the  direct-current  system  with  the  effi- 
ciency of  transmission  of  high-pressure  polyphase 
currents." 
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of  this  problem.  Those  members  of  the  British  In-' 
stitution  who  visited  the  firm's  works  during  the 
recent  tour  in  Italy,  may  remember  the  experimental 
motor  of  similar  design  to  the  traction  type  which 
was  then  exhibited  to  them.  The  general  advan- 
tages for  traction  purposes  possessed  by  the  direct- 
current  series  motor  apply  with  equal  force  when 
single-phase  currents  are  employed.  As  the  current 
in  the  armature  and  that  in  the  field  are  in  phase,  the 
torque  has  always  a  high  value,  i'he  fact  of  the 
current  being  alternating  does  not  prevent  the  work- 
ing of  the  motor,  as  the  reversals  in  the  armature 
and  field  take  place  simultaneously.  The  principal 
objection  a  priori  to  a  single-phase  motor  is  the  de- 
structive sparking  at  the  commutator,  due  to  the 
induction  of  secondary  currents  in  those  sections 
of  the  armature  that  are  passing  under  the  brushes. 
A  variety  of  methods  for  getting  rid  of  the  sparking 
have  been  suggested  from  time  to  time.  Generally 
speaking,  they  require  auxiliary  windings  on  the 
poles,  or  special  coils  in  series  with  the  armature 
and  field  windings,  arranged  in  such  a  way  as  to 
compensate  for  the  effect  of  the  armature  flux.  Dr. 
Finzi,  who  early  recognized  the  desirability  and  prac- 
tical convenience  of  employing  the  principle  of  the 
series  motor  for  single-phase  working,  has  been  suc- 
cessful in  overcoming  the  difficulties  of  sparking  at 
the  brushes  in  a  very  simple  manner.  He  began 
by  taking  one  of  the  marine  type  of  enclosed  motors 
which  his  firm  constructs  in  large  numbers  for  the 
Italian  navy.  This  inotor  has  a  completely  laminated 
magnetic  circuit,  the  pole-pieces  (of  shaped  stamp- 
ings) being  each  fixed  separately  to  the  case.  This 
method  of  construction,  besides  giving  a  magnetic 
circuit  of  the  highest  permeability,  enables  the  field 
coils  to  be  wound  on  a  standard  former  and  then 
slipped  on  to  the  poles,  thus  securing  economy  in 
manufacture. 

For  alternating  currents,  the  only  important 
changes  made  were,  first,  to  insulate  more  carefully 
than  usual  each  stamping  of  the  armature  and  field, 
and,  second,  to  make  longitudinal  slots  across  the 
pole  faces  so  as  to  minimize  as  completely  as  possible 
the  transverse  flux  due  to  the  armature  reaction. 
There  are  no  subsidiary  windings  on  the  commutator 
connecting  bars;  at  most  these  differ  from  those 
of  the  direct-current  machine  only  by  being  made 
of  high-resistance  material.  The  sparking  is  prac- 
tically eliminated  by  these  arrangements,  so  that,  in 
fact,  it  never  exceeds  that  usually  observed  at  the 
commutators  of  traction  motors.  Thanks  to  the 
interest  taken  in  the  experiments  by  the  Edison  com- 
pany of  Milan,  and  its  hearty  co-operation,  an  op- 
portunity was  afforded  of  making  a  thorough  test 
of  the  single-phase  system  on  a  substantial  scale  and 
under  practical  working  conditions.  The  alternating- 
current  motor  was  fixed  on  one  of  the  ordinary  cars 
in  place  of  the  G.E.-S2  motor,  rated  at  27  horse- 
.  power.  A  full  car  was  found  to  weigh  about  nine 
tons,  and,  accordinglv,  the  experimental  one  was  ar- 
tificially loaded  to  this  amount.  The  whole  of  the 
direct-current  supply  was  cut  off  between  the  hours 


the  voltage  on  the  motor  to  values  between  80  and 
iCo,  the  primary  of  the  transformer  being  wound 
for  the  supply  pressure  of  S70  volts.  The  abolition 
of  starting  resistances  for  the'  single-phase  motor 
gets  rid  of  one  of  the  great  causes  of  energy  loss 
with  direct-current  working.  The  more  frequent  the 
stops  and  starts,  the  more  noticeable  does  this  sav- 
ing in  energy  become.  In  ordinary  tramway  traffic 
Dr.  Finzi  has  found  from  actual  wattmeter  observa- 
tions that  the  single-phase  system  affords  a  reduc- 
tion of  over  25  per  cent,  in  the  energy  required  per 
car.  There  would  be,  in  addition,  a  considerably 
increased  efficiency  due  to  the  more  numerous  trans- 
formations necessary  for  the  direct-current  supply. 
The  equipment  for  single-phase  working  is  some- 
what heavier,  but,  inclusive  of  the  motor,  controller 
and  variable-ratio  transformer,  it  is  not  more  than 
10  per  cent,  in  excess  of  the  weight  of  the  direct- 
current  apparatus.     This  is  negligible  in  comparison 


Electrical    Transportation    at   the    St. 
Louis  Exposition. 

Indicative  of  the  great  strides  that  have  been  made 
during  the  last  few  years  in  the  application  of  elec- 
tricity to  transportation  methods,  and  commensurate 
with  the  gigantic  scale  of  exhibits  of  all  classes, 
plans  have  been  and  are  being  made  that  will  result 
in  a  display  at  the  St.  Louis  Exposition  of  electric- 
railway  exhibits,  and  all  pertaining  thereto,  on  a 
large  scale.  The  encroachment  of  the  electric  rail- 
way upon  the  territory  and  business  of  the  steam 
trunk  lines  is  beginning  to  be  keenly  felt  by  the 
latter,  and  therefore  comparison  between  the  two 
at  St.  Louis  will  be  direct  and  logical  to  a  degree 
never  before  possible.  At  the  time  of  the  Paris 
Exposition,  electricity  as  a  motive  power  on  long 
runs  was  untried;  to-day  many  engineers  are  work- 
ing upon  this  problem ;  and  the  rapidity  with  which 
the  construction  of  electric  railways  is  being  ex- 
tended is  little  short  of  marvelous. 

Naturally,  the  classification  of  the  exposition  pro- 
vides for  a  division  making  it  possible  for  apparatus 
falling  under  this  broad  head  to  be  exhibited  in 
either  the  Transportation  or  Electricity  Building, 
and,  at  the  same  time,  there  is  every  chance  to  build 
up  complete  and  systematic  displays  in  each  of  the 
buildings.  To  accomplish  this  end,  it  is  provided 
that  all  generators,  boosters,  motor-generators,  trans- 
formers and  rotary  converters  and  other  devices  for 
the  generating,  transmission  and  conversion  of  elec- 
trical energy  for  railway  purposes  shall  be  exhibited 
in  the  Electricity  Building.  Here,  also,  will  be  shown 
direct  and  alternating-current  railway  motors.  The 
latter  will  be  of  particular  interest,  as  the  use  of 
alternating  current  for  the  operation  of  electric-rail- 
way motors  is  still  in  an  experimental  stage  in  this 
country  as  well  as  abroad.  It  is  very  probable  that 
the  German  manufacturers  who  have  been  experi- 
menting with  alternating-current  motors,  as  applied 
to  transportation,  for  several  years  will  make  a  spe- 
cialty of  this  line  in  their  exhibit  in  the  foreign 
section  of  the  Electricity  Building,  and  that  this 
exhibit  will  attract  the  attention  of  American  engi- 
neers goes  without  saying. 

Electric  locomotives  and  methods  for  the  control 
of  cars  and  trains,  including  multiple-control  meth- 
ods, special  electrical  devices  for  use  on  cars,  such 
as  electric  headlights,  electric  heaters,  etc.,  and  vari- 
ous contact  and  underground-conduit  systems,  fall 
probably  under  this  classification.  The  storage  bat- 
tery, which  plays  a  prominent  part  in  the  operation 
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with  the  weight  of  the  complete  outfit  and  the  car 
itself. 

The  demonstration  of  the  practicability  of  the  al- 
ternating series  motor  seem  to  have  been  highly 
satisfactory.  It  is  not  possible  yet  to  give  further 
details  of  the  behavior  of  the  motor,  its  net  efficiency, 
power  factor  and  rise  in  temperature,  but  the  Elec- 
trician says  that  it  hopes  shortly  to  be  able  to  publish 
these  particulars. 

It  is  interesting  to  learn  from  Dr.  Finzi  that  he 
has  been  engaged  on  the  design  of  alternating  motors 
of  this  type  since  1897,  and  that  some  of  his  ina- 
chines  had  at  that  date  been  tried  by  the  torpedo 
department  of  the  Italian  navy.  It  naturally  took 
a  considerable  period  to  develop  and  perfect  from 
these  small  machines  a  type  which  would  be  suitable 
for  the  onerous  conditions  of  electric  traction.  The 
frequency  to  be  employed  without  serious  sparking 
troubles  was  one  of  the  most  important  features  of 
the  investigation,  but  it  is  thought  that  there  is  no 
reason  why  25  cycles  should  not  be  reached  in  ordi- 
nary working. 
,  "The  merits  of  the  new  system  for  tramways  are 


of  large  systems,  will  be  exhibited  on  a  very  com- 
prehensive scale,  and  it  is  understood  that  almost 
every  storage-battery  manufacturer  in  the  United 
States,  as  well  as  those  of  England  and  the  Con- 
tinent,  will   be   represented. 

Special  attention  will  be  paid  to  tests  of  all  elec- 
tric-railway apparatus.  The  Department  of  Elec- 
tricity, in  co-operation  with  the  Department  of  Trans- 
portation, has  secured  a  stretch  of  track  1,300  feet 
long,  located  just  north  of  the  Transportation  Build- 
ing, and  it  is  the  intention  of  those  in  charge  to 
utilize  to  the  fullest  extent  this  opportunity  to  obtain 
data  regarding  the  operation  of  electric-railway 
equipment,  and  there  is  no  doubt  that  a  great  deal 
of  valuable  information  can  be  obtained  duringthe 
exposition.  This  track  will  also  be  provided  with 
electric  signal  devices,  in  order  that  the  latter  may 
be  tested  in  actual  operation.  In  connection  with 
these  tests,  it  is  very  probable  that  an  exhaustive  re- 
search will  be  conducted  along  the  lines  similar  to 
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TRANSPORTATION    BUILDING 

those  followed  in  the  locomotive-testing  laboratory 
of  Purdue  University.  In  the  latter  institution  the 
locomotive  to  be  tested  is  mounted  so  that  its  drive 
wheels  rest  upon  brake  wheels,  and  its  draw-bar  is 
connected  to  a  dynamometer,  so  as  to  measure  the 
pull  exerted   by    the   locomotive. 

Willard  A.  Smith,  chief  of  transportation,  is  mak- 
ing extensive  plans  looking  toward  a  comprehensive 
test  of  locomotives  of  all  classes,  this  test  to  extend 
over  the  entire  period  of  the  exposition,  and  to  be 
conducted  by  men  experienced  in  this  line  of  work. 
W.  F.  M.  Goss,  dean  of  the  Schools  of  Engineering, 
Purdue  University,  has  taken  an  active  part  in  this 
project.  It  is  also  probable  that  arrangements  will 
be  made  to  test  the  motors  of  street-railway  equip- 
ment in  a  similar  manner,  and,  judging  from  the 
amount  of  valuable  information  that  has  been  ob- 
tained from  the  locomotive  laboratory  at  Purdue, 
this  will  prove  a  feature  of  great  value  to  the  street- 
railway  interests.  This  will  be  the  first  time  that 
American  and  European  street-railway  equipments 
have  been  brought  together  for  comprehensive  test 
on  a  large  scale,  and  the  opportunity  for  compara- 
tive tests  in  the  manner  described  is  an  unparal- 
leled one.  It  is  also  quite  probable  that  by  the  time 
the  exposition  opens  the  several  companies  inter- 
ested in  the  building  of  alternating-current  railway 
equipment  at  high  voltage  will  be  prepared  to  place 
these  upon  exhibition  under  working  conditions,  and 
it  will  be  interesting  to  see  whether  this  equipment 
comes  up  to  the  high  standard  set  by  European 
builders  of  this  class  of  machinery. 

It  is  also  interesting  to  note  that  the  application 
of  electricity  to  boats  and  water  craft  will  receive 
the  attention  it  merits.  As  at  the  Chicago  World's 
Fair,  the  fleet  plying  upon  the  lagoons  will  be  op- 
erated by  electric  motors,  and,  in  addition  to  this, 
exhibits  of  this  character  will  be  made  in  both  the 
Transportation    and     the     Electricity    Buildings.     A 
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submarine  boat,  brought  forward  by  a  St.  Louis 
inventor,  will  have  a  prominent  place  in  the  Trans- 
portation Building.  This  boat  will  be  operated  by 
electric   motors    driven    from    storage   battery. 

Electric  automobiles,  whose  use  has  heretofore 
been  confined  to  small  areas  and  good  roads,  will 
play  a   more  prominent  part   in  the  automobile   ex- 


porlation  will  play  an  all-important  part  in  handHug 
the  exposition  crowds.  The  exposition  grounds  will 
be  fed  by  over  a  dozen  electric  lines,  in  addition 
to  which  a  recently  formed  company  will  operate 
a  line  of  electric  automobiles,  which  will  not  only 
transport  the  passenger  to  the  grounds,  but  convey 
him  inside  to  any  one  of  the  several  stations,  thus 
eliminating  the  crowd  at  the  ticket  window.  Once 
inside  the  grounds,  the  visitor  can  secure  an  electric 
chair,  similar  in  general  lines  to  those  employed  at 
Chicago,  but  capable  of  seating  two  passengers ; 
these  chairs  are  each  equipped  with  small  storage 
batteries  and  motors  and  travel  with  an  unvarying 
speed  of  three  miles  an  hour,  stopping  instantly 
when  the  guard  rail  extending  around  the  front  part 
of  the  car  is  touched.  These  cars  will  be  supplied 
with  an  operator,  who  also  acts  as  a  guide,  but  the 
services  of  the  operator  may  be  dispensed  with,  as 
a  single  handle  is  all  that  is  necessary  for  the  con- 
trol   of   these    convenient    vehicles. 

The  plans  for  the  intramural  railroad,  which  will 
encircle  the  grounds,  have  already  been  outlined  in 
the   Western    Electrician. 

The  exposition  authorities  have  appropriated, 
among  other  prizes  aggregating  $.200,000,  a  prize  of 
$3,000  for  the  successful  attempt  to  drive  a  motor 
by  energy  transmitted  through  space,  either  in  the 
form  of  electrical  radiation  or  some  other  form  of 
electrical  energy,  to  an  actual  amount  of  one-tenth 
horsepower  at  the  point  of  reception  and  at  distances 
of  at  least  1,000  feet. 

Arrangements  have  been  carried  on  for  some  time 
looking  toward  the  holding  of  an  international  elec- 
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hibit  than  heretofore.  The  Edison  storage  battery 
may  make  possible  an  automobile  built  on  the  lines 
of  a  touring  car,  and  able  to  travel  100  miles  over 
good  country  roads  on  one  charge,  with  the  further 
advantage  that  it  can  be  fully  recharged  in  three  or 
four  hours. 
Aside  from  the  electrical  exhibits,  electrical  trans- 


trical  congress;  the  date  for  this  has  been  set  for 
the  second  day  of  September,  1904.  Section  "F"  of 
this  congress  is  entitled  "Electrical  Transportation," 
and  it  is  worthy  of  note  that  such  well-known  men 
as  Charles  F.  Scott,  Bion  J.  Arnold  and  others 
prominent  in  electric-railway  circles  are  numbered 
among  the  ofiicers  of  the  congress.  It  is  more  than 
probable  that  the  foreign  societies  interested  in  the 
electric-transportation  problem  will  be  officially  con- 
nected with  the  congress,  although  the  details  have 
not  as  yet  been  perfected. 
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Chicago   Drainage  Canal  Power   De- 
velopment. 

Actual  work  will  soon  be  begun  upon  the  plant 
to  be  situated  at  Lockport.  111.,  utilizing  the  power 
of  the  Chicago  Drainage  Canal.  Specifications  are 
now  out  for  the  excavation  work,  which  will  take 
the  greatest  length  of  time  of  any  part  of  the  con- 
tract. The  estimated  excavations  and  fills,  includ- 
ing concrete  work,  will  aggregate  1,196,028  cubic 
yards,  the  Drainage  Canal  being  extended  1.8  miles 
below  the  town. 

The  power  house  will  consist  of  a  concrete  foun- 
dation with  a  brick  superstructure,  and  will  contain 
the  hydraulic  and  electric  units.  There  are  to  be 
seven  generators  of  3,750-kilowatt  capacity  each, . 
which  will  be  driven  by  horizontal  shafting,  direct- 
connected  to  three  pairs  of  horizontal  turbines  of  a 
total  capacity  of  about,  39,000  horsepower  at  34-feet 
head.  One  electrical  unit  will  be  kept  as  a  spare 
and  about  30,000  horsepower  is  expected  of  the 
station.  The  generators  will  turn  at  140  revolutions 
per  minute  and  develop  a  pressure  of  2,200  volts, 
which  will  be  stepped  up  to  ,30,000  volts  for  trans- 
mission to  Chicago,  where  most  of  the  power  will 
be  used.  Three  exciter  units  of  300-kilowatt  capac- 
ity each  will  be  used  in  connection  \Yith  the  generat- 
ing sets.  A  three-phase  current  will  be  developed 
and  transmitted  as  such.  The  entire  work  is  ex- 
pected to  take  in  the  neighborhood  of  two  years. 
Specifications  for  the  power  plant  will  be  ready  about 
November  1st. 
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Interurban  Electric  Lines  in   Wisconsin 
and  Illinois. 

By  George  A.  Damon. 

Wliile  a  record  of  the  progress  being  made  in 
any  art  is  always  of  value,  there  are  few  such  rec- 
ords which  will  show  a  more  healthy  growth  at  the 
present  time  than  a  current  history  of  electric-rail- 
road building. 

The  two  accompanying  maps,  showing  the  states 
of  Wisconsin  and  Illinois,  indicate  the  progress 
being  made  toward  extending  interurban  electric 
lines  over  large  portions  of  both  these  states.  The 
scene  of  greatest  activity  at  present  appears  to  be 
the  northern  part  of  Illinois  and  the  southern  part 
of  Wisconsin.  In  preparing  these  maps  it  will  be 
noted  that  the  relative  size  of  the  cities  and  larger 
towns  has  been  indicated,  so  that  the  comparative 
possibilities  of  the  various  propositions  can  be  stud- 
ied   from    a    passenger-traffic    point   of    view. 

In  indicating  the  lines  which  are  proposed  but  not 
actually  under  construction  an  effort  has  been  made 
to  select  the  companies  which  have  made  some  con- 
siderable progress  toward  securing  their  rights-of- 
way  and  also  toward  financing  their  enterprises. 
Many  of  these  proposed  lines  have  points  of  ad- 
vantage which  will  sooner  or  later  merit  sufficient 
financial  backing  to  enable  them  to  be  completed. 

The  maps  also  indicate  the  main  waterways,  and 
a  glance  will  show  how  the  locations  of  most  of  the 
important  towns  have  been  influenced  by  the  rivers. 
In  Illinois  the  waterpower  sites  along  the  Fox  River, 
the  Rock  River  and  the  Mississippi  attracted  early 
settlers,  and  the  towns  so  started  have  naturally 
grown  into  cities  of  considerable  manufacturing  im- 
portance. In  Wisconsin,  also,  the  facilities  for  lum- 
ber traffic  along  the  inland  lakes  and  rivers  deter- 
mined the  location  of  early  settlements  and  gave 
the  river  towns  considerable  advantage.  The  elec- 
tric railway,  therefore,  is  naturally  found  very  early 
in  its  growth  picking  its  way  alon"  the  banks  of 
the  waterways,  bringing  closer  together  the  people 
of  neighboring  populous  districts  and  furnishing  a 
convenient  means  of  reaching  the  many  recreation 
resorts    along   the    rivers   and   among   the    lakes. 

The  second  natural  development  of  the  electric 
line  has  been  the  gradually  increasing  sphere  of  in- 
fluence of  the  city  systems  as  they  have  been  built 
out  from  the  larger  cities  into  suburban  districts 
and  to  surrounding  towns.  The  fact  has  often  been 
demonstrated  that  an  electric  line  will  create  a  large 
share  of  its  business,  and  it  is  an  interesting  study 
to  note  how  each  extending  system  gradually  takes 
longer  and  longer  steps  to  reach  small  towns  and 
villages  which  a  number  of  years  ago  would  hardly 
have  been  considered  large  enough  to  add  to  the 
net  earnings. 

The  high-speed  line  operating  between  cities  of 
the  larger  magnitude  now  appears  as  the  third  step 
in  the  development  of  interurban  electric-railway 
service.  This  type  of  road  naturally  finds  a  larger 
field  in  the  more  thickly  populated  sections  of  the 
eastern  states,  but  there  are  a  numlwr  of  cities  in 
Illinois  and  Wisconsin  so  located  as  to  justify  the 
investment  necessarily  connected  with  an  enterprise 
of  this  character. 

Wisconsin. 

Milwaukee,  the  metropolis  of  Wisconsin,  is  the 
only  city  in  the  state  that  can  be  said  to  be  the 
center  of  a  network  of  interurban  electric  lines. 
The  transportation  systems  in  and  about  Milwaukee 
are  owned  by  the  Milwaukee  Electric  Railway  and 
Light  Company  (17).  Branches  of  this  system  ex- 
tend to  North  Milwaukee,  to  Wauwatosa,  to  Wau- 
kesha and  Pewaukee  Lake,  and  south  through  the 
city  of  Racine  to  the  city  limits  of  Kenosha.  The 
entire  system  comprises  240  miles  of  track.  Exten- 
sions are  now  being  made  to  Oconomowoc — a  sum- 
mer-resort district  of  considerable  note,  and  no 
doubt  this  line  will  be  carried  to  Watertown  v'ithin 
a  short  time. 

The  city  system  of  the  Kenosha  Electric  Railway 
Company  (6)  is  owned  by  a  company  independent 
of  the  interests  operating  the  Milwaukee  city  sys- 
tem and  also  of  the  company  which  owns  the  road 
running  south  of  Waukegan,  111.  The  16  miles  be- 
tween Kenosha  and  Waukegan  are  yet  to  be  spanned 
before  it  will  be  possible  to  make  a  go-mile  ride  by 
electric  lines  between  Milwaukee  and  Chicago. 

Janesville,  which  now  has  a  city  system,  is  the 
present  northern  terminus  of  the  Rockford,  Beloit 
and  Janesville  Railroad  (13) — an  interurban  system 
34  miles  in  length,  serving  the  territory  along  the 
headwaters  of  tlie  Rock  River.  An  extension  of 
this  system  will  eventually  make  possible  an  electric- 
railway  connection  between  the  state  capital  (Madi- 
son)  and   Chicago. 

A  number  of  different  railway  organizations  serve 
the  cities  and  territory  along  the  shores  of  Win- 
nebago Lake.  Starting  at  Fond  du  Lac  on  the 
south,  the  Fond  du  Lac  and  Oshko.5h  electric  rail- 
way (3)  connects  the  two  cities  from  which  it 
derives  its  name.  This  system  rents  its  power  from 
the  Fond  du  Lac  Street  Railway  and  Light  Com- 
pany, and  is  practically  controlled  by  the  same  in- 
terests. In  Oshkosh  the  Winnebago  Traction  Com- 
pany (17)  operates  the  city  .system,  which  has  been 
extended  to  Omro  on  the  west  and  to  Mcnasha  and 
Neenah  on  the  north,  making  a  system  of  some 
40  miles  of  track.  The  Omro  branch  will  .eventually 
be  extended  to  Berlin.  In  .'Vpijleton.  the  system  is 
owned  by  the  Wisconsin  Traction,  Light  and  Power 


Company  (18),  which  also  controls  the  city  lines 
in  Menasha  and  Neenah  and  the  branch  extending 
north  to  Kaukauna.  The  lines  of  the  Fox  River 
Interurban  Railroad  (5)  are  now  under  construction 
to  connect  Kaukauna  to  the  system  of  the  Fox  River 
Electric  Railway  and  Power  Company  (4),  which 
operates  in  Green  Bay  and  vicinity.  Eventually  all 
of  these  lines  along  Winnebago  Lake  will  probably 
be  connected   into   one  system. 

There  are  a  number  of  isolated  lines  through  the 
state  connecting  contiguous  cities.  Superior  is  con- 
nected to  Duluth  by  the  Superior  Rapid  Transit 
Railway  Company  (15).  Hurley  and  Ironwood  are 
served  by  the  Twin  City  General  Electric  Company 
(16),  Eau  Claire  is  connected  to  Chippewa  Falls 
by  the  Chippewa  Valley  Electric  Railroad  Company 
(2),  which  owns  22  miles  of  track.  The  Manitowoc 
and  Northern  Traction  Company  (10)  runs  to  Two 
Rivers.  The  Sheboygan  Light,  Power  and  Railway 
Company  (14)  operates  20  miles  of  road,  including 
an    extension    to    Sheboygan    Falls.     This    company 


There  are  many  other  lines  proposed,  but  few 
companies  have  perfected  their  organizations  or  se- 
curea    their   rights-of-way. 

Fond  du  Lac  promises  to  become  a  center.  The 
Wisconsin  Rapid  Transit  Company  (ig)  proposes 
to  build  between  Fond  du  Lac,  Waverly  Beach  and 
Chilton.  The  Madison  and  Northwestern  Railroad 
Company  (g)  contemplates  a  line  from  Fond  du 
Lac  to  Madison.  The  Wisconsin  River  Valley  and 
Power  Company  (20)  has  been  incorporated  to  build 
a  line  connecting  Merrill,  Wausau,  Scofield,  Mosinee, 
Knowlton.   Stevens  Point   and   Plover. 

Illinois. 

Chicago,  with  its  population  of  two  million,  is 
naturally  the  center  of  a  number'  of  suburban  sys- 
tems. On  the  South  Side  the  South  Chicago  City 
Railway  Company  (31)  extends  its  system  across 
the  state  line  to  Hammond  and  Whiting,  Ind.  The 
Chicago  Electric  Traction  Company  (6).  which  was 
for  a  number  of  years  operated   with  storage-battery 


Cliicago,    Harvard     and    Geneva     Lake     Railway. 

Chippewa    X^alley    Electric    Railroad. 

Fond    du   Lac   and   Oshkosh   Railway. 

I'ox  River   Electric   Railway   and   Power    Company 

I'ox  River   Interurban-  Railroad. 

Kenosha  Electric  Railway. 

La   Crosse   and    Onalaska    Street    Railway. 

La    Crosse    and    Southern    Railroad. 

Madison    and   Northwestern    Railroad. 

Manitowoc    and    Northern    Traction    Company. 


^farinette    (.las.    Electric    Light    and    Street    I'iailway  Com- 
pany. 

12.  Milwaukee  Electric  Railway  and  Light  Company. 

13.  Rockford,    Eeloit   and   Janesville    Railway. 

14.  Sheboygan    Light,    Power   and    Railway    Company. 

15.  Superior   Rajjid   Transit    Company. 

16.  Twin    City   Oeneral   Electric   Company. 

17.  Winnebago  Traction   Company. 

iS.     Wisconsin   Traction,   Light  and   Power  Company. 

19.  Wisconsin    Rapid    Transit    Company. 

20.  Wisconsin    l^iver   Valley   l^ower   Company. 
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has  been  reorganized  recently,  and  is  now  building 
an  extension  to  Plymouth.  The  Marinette  Gas, 
Electric  Light  and  Street  Railway  Company  (11) 
crosses  the  river  and  the  state  line  to  Menominee, 
Micli.,  and  will  in  time  extend  southwest  to  Oconto. 
From  Harvard,  111.,  the  Chicago,  Harvard  and  Ge- 
neva Lake  Railway  (l)  serves  the  southern  shore 
of  Lake  Geneva.  At  La  Crosse  the  La  Crosse  and 
Onalaska  Street  Railway  Company  (7)  owns  a  short 
line  connecting  the  two  places.  At  this  place  an 
interurban  system  of  some  length  is  being  con- 
structed by  the  La  Crosse  and  Southern  Railroad 
Company  (S),  extending  through  Vernon  County 
to  Viroqua.  the  county  seat. 


cars,  connects  with  the  city  systems  at  several  points 
and  serves  Blue  Island,  Harvey  and  iMorgan  Park. 
On  the  v\^est  Side  the  Suburban  Railroad  Company 
(33)  caiTies  considerable  traflic  between  La  Grange, 
Riverside  and  Berwyn,  and  city  connections.  The 
lines  extending  to  Oak  Park,  Maywood,  Jeft'erson 
and  Evanston  and  other  subunian  towns  in  the  im- 
inediale  vicinity  of.  Chicago  have  been  consolidated 
with,  and  are  really  an  integral  part  of.  the  city  sys- 
tems and  now  participate  in  the  lienefils  of  a  transfer 
arrangement. 

There  are  three  interurban  lines  of  some  length 
extending  ttul  of  Chicago.  The  Chicago  and  Joliet 
Electric    Railway    Company     (8),    which    is    owned 
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by  the  American  Railways  Company  of  Pliiladelpliia, 
combines  the  city  system  of  Joliet  and  the  line  con- 
necting Lockptirt.  Romeo,  Lenient,  Willow  Springs 
and  Snmmit  with  Chicago.  This  line  is  located  in 
sight  of  tile  famous  Drainage  Canal  for  nearly  its 
entire  length.  Two  terminals  for  this  system  are 
now  provided — one  at  Archer  Avenue  with  the  Chi- 
cago City  system  and  the  other  at  Riverside  with 
the  Snburhan  Railroad.  This  road  derives  its  sup- 
ply of  electric  energy  from  a  waterpower  plant  op- 
erated by  the  Economy  Light  and  Power  Company 
at  Joliet,  which  utilizes  the  water  of  the  Drainage 
Canal. 

Extending  directly  west  from  the  Forty-eightli 
.Avenue  terminus  of  the  Metropolitan  West  Side  ele- 
vated railway  is  the  high-speed  line  of  the  Aurora, 
Elgin  and  Chicago  Railway  Company  (3).  This 
road  represents  the  most  advanced  practice  in  elec- 
tric-railroad building.  It  is  equipped  to  operate  mul- 
tiple-unit  trains  over  a   fenced  private  right-of-way. 


Forest,    Maywood,    Melrose    Park,    Ehiihurst,    Lom- 
bard and  Glen  Ellyn. 

The  third  intcrurban  line  with  Chicago  connec- 
tions is  the  Chicago  and  Milwaukee  Electric  Rail- 
road (9).  This  road  was  the  first  interurban  road  to 
he  built  in  the  vicinity  of  Chicago  and  also  has  the 
distinction  of  being  one  of  the  first  electric  lines  in 
the  country  to  be  operated  by  means  of  rotary-con- 
verter sub-stations  connected  to  one  main  steam- 
power  plant  by  means  of  a  high-tension  transmission 
line.  The  name  of  the  road  indicates  a  through 
connection  with  Milwaukee,  but,  as  a  matter  of  fact, 
the  present  terminus  is  Waukegan — a  city  40  miles 
north  of  Chicago.  The  intervening  territory  along 
the  shore  of  the  lake  is  divided  into  a  chain  of  sub- 
urban districts,  making  an  almost  ideal  territory 
for  an  electric  railroad.  The  earnings  01  tnis  line 
have  already  proved  so  satisfactory  and  its  future 
is  considered  so  full  of  promise  that  there  is  now 
being  spent  on  the  property  considerable  money  for 
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I.  .\ltijn    l,iKht    and     I  raction    Company. 

i.  .-Xurora,   IJc    Kalb   and    Rockford   Electric  Traction   Com- 
pany. 

3.  .'Vurora,   Elgin   and   Chicago   Railway. 

4.  FJloominglon,  Pontiac  and  Joliet  Electric   Railway. 

5.  Hloomington  and  Normal   Hailway,   Electric  and  Heating 

Company. 

6.  Chicago   Electric  Traction   Company. 

7.  Chicago,   Harvard  and  Geneva   Lake   Railway. 

8.  Chicago  and  Joliet  Electric  Railway. 

9.  Chicago  and  Slilwaukee  Electric  Railroad. 

10.  Coal    licit    Electric    Railway. 

11.  Danville,   Urhana  and    Champaign   Railway. 

12.  I^ecatur.    .Springtielfl   and    St.    Louis   Railway. 

13.  I>e    Kalb-Sycamore    Electric   Comjjany. 

14.  East  St,  Louis  and  Suburban  Railway. 

15.  Elgin,  Aurora  and   .Southern   Traction   Company. 
16-  Calcsburg   Electric   Motor  and  Power  Company. 
17.  Galesburg  and    Kcwancc    Electric   Railway. 

INTERURBAN    ELECTRIC 

It  is  provided  throughout  nearly  its  entire  length 
with  a  third-rail  conductor,  and  its  timetable  .shows 
a  .schedule  speed  of  nearly  40  miles  an  hour.  The 
line  consists  of  double  track  from  Chicago  to  Whea- 
ton,  with  single-track  branches  from  this  point  to 
Aurora  and  to  Elgin,  as  well  as  on  another  division 
running  to  Batavia,  where  is  located  the  model  power 
plant  of  the  road  upon  the  Fox  River.  The  other 
towns   served   by  this  system  are  Oak    Park,  River 
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(Iranitc    City  and    St.    Louis    Railway. 

Illinois  and' Rock  River  l^ailway. 

Illinois    \'alley    Traction    Company. 

Joliet,   Plainfield  and   Aurora   Railroad. 

Macomb  and   Western  Illinois  Railway. 

Moline,  East  Moline  and   Watertown    Railway. 

Northern    Illinois  Electric  Railway. 

Peoi>le's  Traction   Company. 

Peoria  and   Pekin  Terminal    Railway. 

Quincy  and    Eastern    Railway. 

Rockford,    IJeloit  and  Janesville  Railway. 

Rockford  and   Ereeport   Railway. 

Rockford  and  Interurban   Railway. 

.South   Chicago   City   Railway. 

.Sterling,    Di.xon   and    Eastern    Electric    Railway. 

Suburi)an    Railroad   Company. 

Tri.City   Railway   Company. 

Waukegan,   I'ox  Lake  and   Western    Railway.  ^ 
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improvements.  The  cars  have  been  equipped  with 
four  motors  instead  of  two,  and  the  speed  increased 
to  compare  favorably  with  the  paralleling  Chicago 
and  Northwestern  steam  road.  The  sub-stations  arc 
being  increased  in  capacity  by  the  addition  of  larger 
rotaries  and  by  doubling  the  size  of  the  storage  liat- 
teries  with  which  each  sub-station  is  provided.  Dif- 
ferential boosters  have  alsf>  been  purchased  and 
the    transmission    line    strengthened    by   the  addition 


of  an  entirely  separate  line.  Glass,  insulators  have 
been  replaced  by  porcelain  insulators  on  iron  pins, 
and  eventually  the  transmission  voltage  will  be 
raised  from  5,500  volts  to  13,000  volts.  The  double 
track  is  being  pushed  north  from  Highwood,  which 
is  the  location  of  the  power  plant,  and  soon  the 
entire  system  will  have  two  tracks.  Private  right- 
of-way  has  been  purchased  wherever  possible.  A 
five-mile  double-track  extension  is  about  completed 
from  Lake  Bluff  directly  west  to  Libertyville.  The 
plans  made  for  the  growth  of  this  property  contem- 
plate a  four-track  road — two  tracks  being  intended 
for  express  and  two  for  local-passenger  Irafiic.  The 
extension  of  this  line  will  naturally  be  north  toward 
Kenosha,  Wis. — a  distance  of  16  miles — thus  com- 
pleting the  connection  by  electric  trolley  between  the 
cities  of  Chicago  and  Milwaukee.  Franchise  com- 
plications in  Kenosha  and  difficulty  in  making  sat- 
isfactory arrangements  to  get  through  Zion  City, 
which  is  now  a  city  of  10,000  people  six  miles  north 
of  Waukegan,  have  prevented  the  completion  of  this 
part  of  the  connecting  system. 

The  Waukegan,  Fox  Lake  and  Western  Railway 
Company  (35)  is  holding  a  franchise  in  Waukegan, 
with  the  intention  of  extending  west  to  the  Fox 
Lake  district,  a  beautiful  and  popular  summer- 
resort  territory,  which,  although  only  60  miles  from 
Chicago,  is  still  unprovided  with  satisfactory  trans- 
portation facilities. 

The  Elgin,  Aurora  and  Southern  Traction  Com- 
pany (15)  is  a  combination  of  several  city  and  sub- 
urban systems,  and  is  now  controlled  by  the  same 
interests  which  are  behind  the  Aurora,  Elgin  and 
Chicago  Railway,  so  that  it  acts  as  an  important 
feeder  to  the  high-speed  third-rail  line.  The  towns 
and  cities  served  are  Elgin,  Aurora,  Carpenterville, 
Dundee,  St.  Charles,  Geneva,  Batavia,  Montgomery, 
Oswego. and  Yorkville — a  chain  of  manufacturing 
centers  in  the  Fox  River  Valley.  This  road  also 
operates  city  systems  in  Elgin  and  in  Aurora. 
Aurora  will  eventually  become  an  important  electric- 
railroad  center.  To  connect  Aurora  with  Joliet, 
the  Joliet,  Plainfield  and  Aurora  Railroad  Company 
(21 )  has  been  organized,  and,  according  to  a  late 
report,  it  expects  to  have  ro  miles  of  the  entire  22 
miles  projected  ready  for  operation  before  the  end 
of  the  year.  This  road  will  be  operated  from  sub- 
stations, taking  current  from  the  waterpower  plant 
at  Toliet. 

The  Aurora,  De  Kalb  and  Rockford  Electric  Trac- 
tion Company  (2)  has  secured  a  franchise  in  Au- 
rora, for  which  it  has  deposited  $10,000,  to  be  for- 
feited in  case  it  fails  to  build  the  road.  This  pro- 
posed line  extends  to  De  Kalb  and  thence  to 
Rockford,  a  total  distance  of  60  miles.  At  De  Kalb 
there  has  recently  been  installed  by  the  De  Kalb- 
Sycamore  Electric  Company  (13)  a  line  extending 
to  Sycamore,  the  county  seat  of  De  Kalb  County. 
This  line  is  eight  miles  in  length  and  has  been 
operating  since  the  first  of  the  year,  during  which 
time  its  earnings  are  said  to  have  been  very  satis- 
factory. 

Rockford,  which  has  come  to  be  known  as  the 
"Lowell  of  the  West"  on  account  of  its  manufac- 
turing interests,  has  a  city  system  which  has  been 
coiTibined  with  the  interurban  line  to  Belvidere,  un- 
der the  name  of  the  Rockford  and  Interurban  Rail- 
way Company  (30),  making  a  .system  some  36  miles 
in  length.  The  owners  of  the  Rockford  lines  are 
also  back  of  the  line  from  Rockford  to  Freeport 
(29),  which  passes  through  Winnebago,  Pecatonica 
and  Ridott,  making  a  line  29  miles  in  length,  which 
will  probably  be  completed  before  the  end  of  the 
year.  All  of  the  Rockford  lines  rent  current  from 
the  combined  waterpower  and  steam  plant  on  the 
Rock   River  at   Rockford. 

At  Rockford  there  is  a  traffic  arrangement  be- 
tween the  city  system  and  the  Rockford,  Beloit  and 
Janesville  Railway  (28),  which  is  a  line  34  miles  in 
length,  running  north  into  Wisconsin.  Eventually 
this  line  will  become  an  important  link  in  the  con- 
nection of  Madison,  the  capital  of  Wisconsin,  to 
Chicago,    entirely    over    electric-railway    lines. 

An  inland-lake  resort  popular  with  Chicago  people 
is  Lake  Geneva.  The  Chicago,  Harvard  and  Geneva 
Lake  Railway  (7)  connects  this  well-known  lake 
with  the  Chicago  and  Northwestern  Railroad  at 
Harvard,  111.,  and  with  the  Chicago,  Milwaukee  ar.d 
St.  Paul  Railroad  at  Walworth,  Wis.,  and  in  summer 
does  a  heavy  passenger  business.  This  electric  line 
also  has  a  freight  connection  with  both  of  the  steam 
roads  mentioned  and  handles  considerable  freight  in 
both  car  lots  and  less  than  carloads.  The  cfirload 
freight  is  handled  on  a  switching  arrangement  with 
the  steam  roads,  the  charges  being  paid  monthly 
by  the  agents  of  the  railroads.  This  arrangement 
appears  to  offer  a  very  satisfactory  solution  for  the 
handling  of   bulk  freight   by  electric   lines. 

From  Dixon  to  De  Kalb  is  a  distance  of  56  miles, 
through  a  very  rich  farming  district,  at  present  pro- 
vided with  poor  transportation  facilities.  The  North- 
ern Illinois  Electric  Railway  Company  {24)  has 
recently  let  a  contract  for  building  part  of  its  pro- 
posed road   between  these  two  points. 

Running  southwest  from  Rockford  is  the  Roi;k 
River,  famous  for  its  summer  resorts  and  having 
along  its  banks  a  number  of  small  cities  and  towns 
which  no  doubt  will  eventually  be  connected  by  the 
electric  trolley.  Two  of  these  cities,  Sterling  and 
Dixon,  are  but  a  few  miles  apart,  and  are  now  being 
connected  by  a  line  being  built  for  the  Sterling,  Dixon 
and  Eastern  Electric  Railway  Company  (32).  A 
waterpower  site  at   Grand  Detour  is  owned  by  the 
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Illinois  and  Rock  River  Railway  Company  (ig), 
which  is  securing  rights-of-way  and  franchises  along 
the   river. 

At  the  junction  of  the  Rock  River  with  the  Mis; 
sissippi  is  found  the  three  growing  cities  of  Moline, 
111.,  Rock  Island,  111.,  and  Davenport,  Iowa.  These 
cities  are  served  by  the  Tri-city  Railway  Company 
(34)1  which  operates  a  system  of  considerable  ex- 
tent. There  has  recently  been  organized  the  Moline, 
East  Moline  and  Watertown  Railway  Conipany  (23), 
which  is  now  engaged  in  building  30  miles  of  road, 
six  miles  of  which  has  been  completed  and  is  now 
in  operation. 

There  have  been  numerous  projects  for  building 
electric  lines  between  Rock  Island  and  Moline  and 
Galesburg,  and  eventually  this  line  will  no  doubt  be 
constructed  as  an  extension  to  one  of  the  roads  pro- 
posed out  of  Galesburg.  The  Galesburg  lines  have 
recently  passed  into  the  hands  of  the  M'cKinley  syn- 
dicate. The  Galesburg  city  system,  known  as  the 
Galesburg  Electric  Motor  and  Power  Comnany  (16), 
extends  southeast  to  Knoxville.  A  line  18  miles 
long  is  now  being  located  to  Monmouth,  and  actual 
construction  work  will  soon  be  in  progress.. 

The  line  of  the  People's  Traction  Company  (25), 
extending  from  Galesburg  south  to  Abinp^don,  a  dis- 
tance of  12  miles,  has  recently  been  completed  and 
is   now   in   successful   operation. 

To  connect  Galesburg  with  Kewanee,  and  also  to 
serve  the  intervening  towns,  Watega,  Oneida,  Al- 
toona  and  Galva,  the  Galesburg  and  Kewanee  Elec- 
tric Railway  Company  (17)  has  been  organized. 
This  comoany  is  now  completing  its  lines  in  Ke- 
wanee, which  is  a  growing  city  of  10,000  people, 
which  has  hitherto  been  unprovided  with  a  city 
system.    The  line  will  be  extended  shortly  to  Galva. 

A  study  of  the  map  would  seem  to  indicate  that 
eventually  the  Galesburg  lines  will  find  an  outlet 
toward  Chicago,  over  the  lines  of  the  Illinois  Val- 
ley Traction  Company  (20).  This  important  sys- 
tem  is   also  owned   by  the    interests    represented  by 


Springfield  and  St.  Louis  Railway  Company  (12). 
This  entire  line  will  be  120  miles  long,  and  recent 
reports  indicate  that  80  miles  is  already  under  con- 
struction. At  Alton  the  Alton  Light  and  Traction 
Company  (T)  already  occupies  the  field,  serving  also 
Upper  Alton,  North  Alton  and  East  Alton,  with 
three  miles  of  road  under  construction  and  an  ex- 
tension of  20  miles  proposed  from  East  Alton  to 
East  St.  Louis.  At  East  St.  Louis  there  are  a 
number  of  lines  combined  under  the  title  of  the  East 
St.  ^  Louis  and  Suburban  Railway  Company  (14), 
which  operates  an  important  system  of  over  100 
miles  of  track,  furnishing  both  passenger  and  freight 
service  to  the  surrounding  cities  and  towns.  Con- 
siderable coal  in  train  loads  is  moved  by  electric 
traction  in  this  vicinity. 

The  Granite  City  and  St.  Louis  Railway  Company 
( 18)  owns  13  miles  of  track  between  Venice,  Mad- 
ison  and   Granite   City. 

The  entire  southern  part  of  the  state  of  Illinois 
is  known  as  "Egypt,"  and  this  section  has  appar- 
ently only  begun  to  realize  the  possibilities  of  the 
electric  interurban  railroad,  but  there  are  several 
good  proposition  which  have  been  developed  on 
paper.  Marion  is  now  the  center  of  a  20-mile  freight 
aiid  passenger  line,  operated  by  the  Coal  Belt  Elec- 
tric Railway   Company    (10). 

Two  lines  are  proposed  out  of  Paris,  one  extend- 
ing to  Terre  Haute,  Ind.,  and  the  other  to  Clinton. 

Construction  work  has  been  begun  between  Mat- 
toon  and  Charlestown  on  what  promises  to  be  a  sys- 
tem of  considerable  length,  but  the  plans  of  the 
promoters  have  not  yet  been  ptvblicly  disclosed. 

The  Danville,  Urbana  and  Champaign  Railway 
Company  (11)  has  50  miles  of  line  already  in  op- 
eration. This  road  is  an  extension  of  the  city  sys- 
tems at  Champaign  and  Urbana,  which  have  been 
owned  for  a  number  of  years  by  the  McKinley  in- 
terests. The  Danville  city  system,  which  is  also  now 
a  part  of  .this  line,  extends  south  to  Westville. 
There   has  been   some   talk   of  building  a   line   from 


rural  mail  delivery,  is  in  complete  touch  with  the 
outside  world  and  begins  to  feel  the  need  of  an  im- 
proved method  of  taking  his  produce  to  market. 
Such  roads  would  have  a  limited  earning  capacity 
in  themselves,  but  would  act  as  valuable  feeders  tc 
more  important  steam  or  electric  trunk  lines.  A 
development  of  some  form  of  electric  road  which 
could  be  built  for  less  than  $15,000  a  mile  would 
■open  up  immense  fields  which  are  anxiously  awaiting 
the  advent  of  the  electric  trolley. 


Heavy    Construction    for  Electric 
Railway. 

By  Harry   Newton   Gardner. 

A  few  weeks  ago  the  first  section  of  one  of  the 
most  interesting  and  important  electric  railroads  in 
the  world  was  placed  in  operation.  Eventually  this 
road  will  extend  from  Wilkesbarre  to  Carbondale, 
a  distance  of  35  miles,  through  the  richest  part  of 
the  anthracite-coal  region  of  Pennsylvania.  At  pres- 
ent it  is  in  operation  between  Scranton  and  Pittston, 
12  miles  apart,  and  work  on  the  Wilkesbarre  end 
is  being  pushed  as  fast  as  two  shifts  of  laborers, 
working  night  and   day,   can   do,  it. 

This  road  is  not  remarkable  for  its  length,  for 
many  electric  roads  are  longer,  not'  so  much  for 
any  new  features  of  engineering  or  operation  (al- 
though many  new  ideas  have  been  developed  in 
building  it),  but  because  of  the  combination  in  it 
of  the  most  approved  methods  derived  from  15 
years  of  electric  and  75  of  steam-railroad  op- 
eration. It  probably  offers  the  best  example  in  the 
world  of  the  application  of  electric  power  for  gen- 
eral railroad  work. 

Its  track  construction  is  equal  to  that  of  any  steam 
road   in   the   world ;   its   electrical   equipment   is   not 
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One  of  the  Cars  on  the  Lackawanna  and  WyominK  Valley  Line. 
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Mr.  W.  B.  McKinley,  and  at  present  has  18  miles 
of  road  in  operation.  25  miles  under  construction 
and  12  miles  proposed.  The  system  will  eventually 
serve  Marseilles,  Ottawa,  Utica,  La  Salle,  Peru, 
Spring  Valley.  Ladd,  Seatonville,  Otterville,  Clear 
Valley  and  Princeton.  Many  of  these  cities  are 
along  the  Fox  River,  La  Salle  being  the  location  of 
the  well-known  "Pictured  Rocks."  Natural  exten- 
sions for  this  system  appear  to  be  toward  Morris 
and  also  south  from  Ottawa  to  Streator,  which  latter 
city  now  has  a  city  system. 

Peoria,  which  is  the  second  largest  city  in  Illinois, 
has  several  electric-railway  organizations,  the  most 
important,  from  an  interurban  point  of  view,  being 
the  Peoria  and  Pekin  Terminal  Railway  (26),  which 
handles  an  extensive  freight  and  passenger  business. 
There  has  been  a  line  proposed  between  Peoria  and 
Bloomington,  but   no  actual  work  has   been   started. 

The  Macom'b  and  Western  Illinois  Railway  Com- 
pany (22)  and  the  Quincy  and  Eastern  Railway 
Company  (27)  are  two  organizations  working  on 
plans   for  roads  in  the   western  part  of  the   state. 

Interest  naturally  centers  in  the  possibility  of  an 
electric  line  from  Chicago  to  St.  Louis,  but  a  glance 
at  the  map  will  show  that  very  little  actual  work  has 
been  so  far  accomplished.  As  already  noted,  a  line 
extends  from  Chicago  to  Joliet.  From  Joliet  to 
Bloomington  surveys  are  being  made  and  right-of- 
way  secured  by  the  Bloomington,  Pontiac  and  Joliet 
Electric  Railway  (4),  which  proposes  to  build  a 
third-rail,  high-speed  road  some  90  miles  in  length. 
At  Bloomington  the  Bloomington  and  Normal  Rail- 
way, Electric  and  Heating  Company  (5)  operates 
an  interurban  system.  Normal  being  the  seat  of  the 
State  Normal  School.  Lincoln,  Decatur,  Jackson- 
ville and  Springfield,  the  last-named  the  capital  of 
the  state,  arc  all  growing  cities,  with  city  systems, 
which  will  no  doubt  eventually  be  connected  by  an 
extensive  system  centering  in  Springfield,  but  at  the 
present  time  no  actual  work  of  construction  can  be 
recorded  upon  any  of  these  lines.  The  McKinley 
syndicate  is  now  building  a  line  southwest  from 
Springfield  toward  East  St.  Louis  as  an  extension 
of  the  proposed  line  from  Decatur  to  Springfield, 
the   entire   enterprise  being  known  as   the  Decatur, 


Danville   to    Paxton    and    also    to    Hoopeston,    but 
nothing  definite  has  matured. 

.At  Kankakee  there  are  two  companies  engaged 
in  running  electric  cars,  but  no  effort  has  apparently 
been  made  to  extend  to  surrounding  cities. 

Types  of  Construction. 

A  study  of  the  constructive  features  of  the  elec- 
tric lines  in  these  two  states  will  show  that  they 
can  be  divided  into  three  classes.  There  is  the  road 
which  runs  along  the  public  highway,  operating  com- 
paratively light  cars  on  a  schedule  of  about  15  miles 
an  hour  and  doing  an  express  business  in  combina- 
tion passenger  and  baggage  cars,  with  possibly  a  milk 
car,  and  occasionally  a  special  express  car  for  pack- 
age freight.  The  expense  of  building  and  equipping 
a  road  of  this  character  is  ordinarily  under  $20,000 
a   mile. 

The  next  step  in  advance,  is  the  line  with  its  own 
private  right-of-way,  which  permits  the  building  of 
a  road  with  lighter  grades  and  with  curves  of  larger 
radius.  The  cars  are  heavy  and  are  provided  with 
motors  of  sufficient  capacity  to  secure  a  schedule 
speed  of  25  to  30  miles  an  hour.  Considerable  at- 
tention is  paid  to  express  and  freight  business.  This 
more  substantial  method  of  construction  and  equip- 
ment approaches  a  cost  of  $30,000  a  mile. 

Still  more  money  can  be  expended  upon  right- 
of-way,  terminal  and  local-station  facilities,  track, 
bridges,  etc.,  resulting  in  a  road  costing  from  $40,- 
000  to  $50,000  a  mile.  Such  a  road  is  capable  of 
attaining  a  schedule  speed  of  40  miles  an  hour  with 
stops  every  two  or  three  miles.  It  is  equipped  with 
a  third-rail  conductor  and  in  operation  its  service 
approaches    steam-road    conditions. 

It  is  very  probable  that  the  next  steps  in  the  de- 
velopment will  produce  at  least  two  more  types. 
We  are  about  ready  for  the  very  high-speed,  long- 
distance electric  road,  connecting  distant  cities  by 
means  of  frequent  service,  and  carrying  passengers 
comfortably  to  their  destinations  without  dirt  or 
smoke.  On  the  other  hand,  there  is  a  decided  de- 
Unand  for  a  very  cheap  form  of  construction  to  pro- 
vide the  farming  districts  with  electric-railway  fa- 
cilities.    The  modern  farmer,  with  his  telephone  and 


Avoca  (Pa.)  Viaduct. 

surpassed  by  any  trolley  or  third-rail  system  in  the 
country,  and  in  operation  it  is  proposed  to  combine 
most  of  the  advantages  of  both  interurban  trolley 
lines  and  the  fast  and  heavy  freight  and  passenger 
features   of   high-class   steam   roads. 

Short  sections  of  a  few  hundred  yards,  or  a  few 
miles,  of  many  steam  roads  have  cost  more  to  build 
than  this  line ;  but  it  is  believed  that  the  average 
cost  of  construction  per  mile,  exclusive  of  the  right- 
of-way,  for  the  entire  road  will  be  greater  than 
for  any  surface  road  ever  built  in  America,  if  not 
in  the  world.  And  the  cost  of  right-of-way  and 
terminal  facilities  have  probably  been  greater  than 
for  any  American  railroad,  where  terminals  were 
not  required  in  one  of  the  metropolitan  cities. 

The  Scranton  station  and  freight  house  stand 
where,  until  a  short  time  ago,  was  operated  one  of 
the  largest  steel-rail  mills  in  the  country.  The  ter- 
minal property  in  that  city  comprises  go  acres,  near 
the  center  of  the  city,  much  of  which  would  com- 
mand a  high  price  "per  front  foot."  Before  work 
was  begun  on  the  freight  depot  in  Wilkesbarre,  four 
almost  new,  large  three  and  four-story  brick  build- 
ings were  razed  to  give  it  a  site.  The  passenger 
station  in  that  city  will  occupy  the  site  on  which 
now  stands  one  of  the  large  business  blocks  of  the 
principal  business  street,  and  to  reach  it  a  number 
of   other   blocks   will   have  to   be  torn   down. 

The  road  is  being  constructed  for  a  corporation 
known  as  the  Lackawanna  and  Wyoming  Valley 
Railway  Company.  The  property  is  still  under  con- 
trol of  the  designing  and  constructing  engineers, 
Westinghouse,  Church,  Kerr  &  Co.  The  actual  in- 
terests back  of  the  road  have  been  kept  secret ;  but 
it  is  generally  believed  in  Eastern  Pennsylvania  that 
it  is  being  built  for  the  Pennsylvania  system,  and 
that  its  construction  marks  the  most  important  step 
yet  taken  for  the  adoption  by  existing  steam  roads 
of  electric  traction  for  general  operation.     The  road 
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is  built  and  operated  under  a  charter  and  franchise 
giving  it  all  steam  and  electric-raihvay  privileges. 

The  regular  ihird-rail  system  is  used,  the  road 
being  built  on  a  private  right-of-way,  all  of  which 
is  enclosed  by   woven-wire   fences. 

The  power  house  is  situated  in  Scranton,  and  is 
one  of  the  most  complete  in  all  of  its  details  to  be 
found  in  the  country.  Power  is  generated  hy  two 
duplicate  direct-connected  sets,  each  consisting  of  a 
2,000-horsepower.  upright,  compound,  \\'estinghousc 
engine,  and  a  double-current,  i,250-kilo\vatt,  West- 
inghouse  generator.  The  armature  shaft  is  sup- 
ported lietween  the  two  parts  of  the  engine,  the 
high-pressure  part  being  on  one  side  and  the  low- 
pressure  on  the  other.  The  shaft  speed  is  94  rev- 
olutions per  minute.  The  direct-current  winding 
is  for  1,925  amperes  at  a  pressure  of  650  volts.  The 
alternating-current  w-inding  is  three-phase,  with  an 
electromoti\e  force  of  396  volts.  The  generators 
run  with  remarkable  smoothness  with  a  full  load 
or  any  part  of  a  load,  on  either  the  direct  or  alter- 
nating-current winding,  or  with  the  load  divided  in 
any  way. 

But  a  small  part  of  the  capacity  of  a  single  gen- 
erating set  is  demanded  at  present ;  but  the  engine 
and  boiler  rooms  are  built,  with  the  bases  all  set,  for 
a  third  power  set  of  the  same  size  as  the  two  now 
in  place,  whenever  it  shall  be  needed. 

The  present  boiler  equipment  consists  of  five  Bab- 
cock  &  Wilcox  water-lube  boilers,  each  with  a  nor- 
mal capacity  of  400  horsepower,  and  capable  of  fur- 
nishing 50  per  cent,  more  than  that  without  strain- 
ing. Foundations  are  in  place  for  another  battery 
of  two  boilers.    The   steam  pressure  is   160  pounds. 


tween  Scranton  and  Carbondale  it  will  parallel,  and 
liave  to  compete  with  two  regular  steam  roads ;  be- 
tween Scranton  and  Avoca  there  are  four,  and  the 
rest  of  the  way  to  Wilkesbarre  five  steam  roads  will 
compete  with  it.  In  addition  to  these  lines,  a  trolley 
line  runs  the  entire  distance  from  Carbondale  to 
Wilkesbarre,  passing  through  the  main  streets  of 
all  of  the  connecting  small  villages,  which  make  the 
valley  almost  solidly  built  up  for  the  entire  35  miles. 

Unlike  most  interurban  electric  lines,  which  run 
through  the  center  of  all  small  towns  along  the 
way,  this  road  simply  skirts  several  of  the  smaller 
villages;  but  it  will  have  regular  freight  and  pas- 
senger stations  near  the  center  of  all  of  the  larger 
places,  from  which  it  is  expected  to  secure  most 
of  the  traffic.  Ccfvered  platforms  are  being  erected 
at  all  smaller  places,  where  all  cars  will  stop  on 
signal   to   take   on   or   let   off   passengers. 

At  present  cars  run  from  Scranton  to  Pittston 
every  20  minutes,  with  lo-minute  service  on  Sun- 
days and  special  days.  The  car  leaving  Scranton 
on  the  even  hours  and  Pittston  on  the  half  hour 
is  a  combination  passenger  and  baggage  coach,  the 
passenger  compartment  seating  42  people.  The  reg- 
ular cars  will  seat  25  people  in  the  smoking  com- 
partment and  34  in  the  main  compartment.  All 
cars  are  equipped  with  plush-upholstered  double 
seats,  and  in  their  general  construction  and  elegance 
of  finish  are  similar  to  first-class  steam-road  pas- 
senger coaches. 

The  regular  running  time  for  the  12  miles  from 
Scranton  to  Pittston,  including  six  stops,  is  25 
minutes.  This  is  three  minutes  faster  than  the  reg- 
ular time  of  passenger  trains  on   the  Delaware  and 


of  using  an  abandoned  coal  mine  for  this  tunnel. 
This  worked-out  mine  ran  through  the  hill  on  a 
nearly  level  grade.  The  old  mine  is  accordingly  be- 
ing enlarged  and  properly  strengthened  for  this  new 
use. 

In  the  12  miles  from  Scranton  to  Pittston  are  14 
steel  bridges,  from  26  to  93  feet  long,  and  21  box 
culverts  of  heavy  concrete  masonry.  In  addition  to 
these,  at  Avoca,  the  road  crosses  the  tracks  of  the 
Delaware  and  Hudson  and  Lehigh  Valley  steam 
roads,  two  highways,  the  trolley  line  and  a  large 
stream  over  a  steel  viaduct,  684  feet  long  and  93 
feet  high,  where  it  crosses  the  creek. 

In  building  the  Wilkesbarre  end,  even  heavier 
work  is  being  encountered.  In  entering  the  city 
the  road  will  cross  from  a  554-foot  viaduct  to  a  fill 
from  10  to  30  feet  high  and  1,000  feet  long,  about 
half  of  which  will  be  bu'ilt  on  crib  work  along  the 
Susquehanna  River  bank,  the  cribbing  being  pro- 
tected by  heavy  riprap.  Over  12,000  cubic  yards  of 
concrete  will  be  used  in  the  piers  and  abutments  of 
this  viaduct. 

To  the  inexperienced  person  it  looks  almost  as 
if  the  engineers  have  gone  out  of  their  way  to  con- 
struct heavy  concrete  and  stone  masonry.  Where- 
ever  such  work  can  be  of  benefit  throughout  the 
entire  line,  no  expense  has  been  spared  in  its  con- 
struction. There  are  concrete  retaining  walls,  20 
feet  high,  for  fills,  concrete  abutments  for  bridges 
and  concrete  culVerts.  There  is  not  a  place  on  the 
entire  line  where  the  spectator  cannot  see  heavy 
concrete,  rock  or  steel  work  or  a  deep  cut  or  a  fill, 
and  in  many  places  all  kinds  of  such  construction 
are  combined  in  a  manner  that  excites  the  wonder- 
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The  furnaces  are  fired  by  automatic  stokers,  the 
buckwheat  coal  for  which  is  brought  from  the  coal 
pockets  by  a  V-shaped  rubber-belt  conveyor,  over 
5C0  feet  long.  The  steam  piping  and  the  appliances 
used  in  the  engine  and  boiler  operation  are  of  the 
most  up-to-date  kind.  The  Holly  return  system  of 
steam  transmission  is  used.  Wherever  it  has  been 
possible  to  introduce  a  satisfactorily  operating  auto- 
matic or  mechanical  device,  from  the  coal  dump  to 
the  exhaust  pipe,  it  is  in  use. 

A  direct-connected,  upright  exciter  set  of  100- 
horsepower  capacity  is  used  for  each  generator  set. 
Separate  switchboards  are  installed  for  the  direct 
and  alternating  currents,  each  being  models  for  con- 
venience and  satisfactory   operation. 

.At  present  only  direct  current  is  used  for  power, 
the  transmission  for  the  12  miles  of  road  under 
operation  being  by  the  third  rail,  no  transmission 
wire  having  yet  been  put  into  use.  But  when  the 
W'ilkfsbarre  and  Carbondale  ends  of  the  line  are 
completed,  the  alternating  current  will  be  stepped 
up  by  large  transformers,  now  in  place  in  the  power- 
house' basement,  from  396  to  22,000  volts,  at  which 
pressure  it  will  he  transmitted  to  sub-stations  two- 
thirds  of  the  distance  to  the  farther  ends  of  the 
lines,  where  it  will  be  stepped  down  and  transformed 
into  direct  current  at  650  volts. 

.■\side  from  the  pumps  and  a  few  minor  appli- 
ances, the  entire  mechanical  and  electrical  equip- 
ment of  the  road   is  of  Wcstinghouse  make. 

Several  chapters  of  interesting  description  might 
be  written  on  the  mechanical  and  electrical  equip- 
ment of  the  road.  But  even  to  the  electrical  and 
mechanical  engineer,  these  are  not  the  most  inter- 
esting features.  It  is  an  interesting  piece  of  engi- 
neering in  everj'  way ;  but  the  thing  that  most  im- 
presses every  person  who  inspects  it  is  the  heavy 
construction  of  the  road  itself  and  its  system  of 
operation. 

The  line  will   be  double-tracked  throughout.     Be- 


Hudson  steam  road  between  the  same  cities,  and 
making  the  same  number  of  stops. 

The  cars  are  each  equipped  with  two  150-horse- 
power  motors,  and  are  geared  to  run  50  miles  an 
hour.  But  on  certain  parts  of  the  road  the  speed 
frequently  exceeds  a  mile  a  minute. 

The  country  traversed  is  extremely  rough.  Reg- 
ular steam-road  surveying  was  followed- in  laying 
out  the  line.  Except  on  a  short  piece  of  temporary 
cut-off,  no  grade  exceeds  two  per  cent.,  and  only 
one  curve  is  as  great  as  12  degrees,  six  and  eight 
degrees  being  the  limit  in  most  cases.  To  accom- 
plish this  result,  extremely  heavy  grading  work  has 
been  necessary  most  of  the  way.  One  cut,  about 
800  feet  long,  through  solid  rock,  averages  20  feet 
deep,  in  some  places  being  nearly  30  feet.  At  the 
lower  end  of  Pittston  is  a  fill  nearly  as  long,  much 
of  the  way  over  30  feet  high.  To  save  too  heavy 
a  curve,  the  tracks  of  the  Erie  and  Wyoming  Val- 
ley steam  road  were  moved  over  on  this  fill,  neces- 
sitating about  twice  as  much  filling  as  would  other- 
wise have  been  necessary. 

A  heavier  fill  is  being  made  within  the  limits  of 
Wilkesbarre,  to  take  the  road  down  from  a  steel 
viaduct,  over  which  it  crosses  several  railroads  and 
highways.  A  short  distance  below  Pittston  a  cut 
is  being  made.  3,900  feet  long,  part  of  the  way 
through   rock,  and  from   12  to  25  feet  deep. 

A  stream  of  water  occupied  the  course  that  the 
engineers  decided  upon  for  part  of  the  route  through 
Pittston.  A  heavy  fill  was  necessary  to  use  that 
course:  but  the  creek  was  compelled  to  cease  its 
murmuring  and  to  confine  its  riparian  rights  to  a 
five-foot  brick  sewer,  built  for  over  500  feet,  with 
the   railroad    constructed    overhead. 

■J'o  avoid  the  curves  and  grade  necessary  to  leave 
Scranton  hy  the  temporary  route  now  follow-cd,  a 
tunnel  4,000  feet  long  is  being  constructed  through 
the    mountain.     The    novel    idea    is    being    followed 


Rock  Cut  near  Moosic,  Pa. 

ment  of  the  person  who  attempts  to  compute   what 
must   have   been   the   cost. 

After  all  this  expense  for  preparing  a  right-of- 
way,  every  inch  of  the  track  is  being  ballasted  with 
broken  stone  from  eight  inches  to  two  feet  deep. 
Two  large  stone  crushers  placed  on  either  side  of 
the  track  have  made  two  great  holes  in  the  rock 
mountains  beside  which  ihey  have  been  erected  in 
preparing  this   ballast. 


The  Manila  Street  Railway. 

The  Colombo  (Ceylon)  Standard  on  July  8th 
published  the  following  concerning  the  Manila  street 
railway:  "This  railway  will  shortly  assume  a  very 
material  aspect.  The  first  party  of  engineers,  fore- 
runners of  the  force  which  is  to  follow,  arrived  by 
the  Rubi  Maru.  The  railway  is  to  be  constructed 
by  the  Swift-Westinghouse  syndicate  of  Detroit  and 
Pittsburg,  and  it  is  asserted  that  16  miles  of  track 
will  be  laid  and  cars  be  in  operation  thereon 
in  less  than  18  months.  A  Filipino  of  local  impor- 
tance has  contracted  to  furnish  i,coo  native  laborers 
for  construction  work,  and  local  exploiters  are 
watching  with  interest  the  outcome  of  the  move- 
ment. One  thousand  Filipinos  hard  at  work  with 
a  pick,  actually  perspiring  in  the  sun,  will  constitute 
a  novel  spectacle  in  Manila,  and  will  be  an  event 
of  historical  importance." 


The  new  shops  of  the  Southern  Pacific  Railroad 
Company  are  located  at  East  Los  Angeles,  Cal.  The 
plans  provide  for  a  boiler  and  blacksmith  shop,  ma- 
chine and  erecting  shop,  car  repair  shop,  car  paint 
shop,  transfer  table,  and  boiler-material  building, 
the  estimated  cost  being  $400,000.  Most  of  the  ma- 
chinery in  the  plant  will  be  driven  by  electric  motors. 
There  will  be  several  direct-driven  tools  and  others 
which  will  be  driven  from  shafting  belted  to  motors. 
The  turntable  in  connection  with  the  roundhouse 
located  at  this  point  is  70  feet  in  diameter  and  is 
electrically  operated. 
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First  Standard-Gauge   Electric   Railway 
in  Prussia. 

Berlin  lias  entered  definitely  upon  the  employment 
of   electrical   traction    for   suburban    service   on    the 
state  railways  of  standard  gauge.     Since  the  middle 
of   May  experiments   have   been   in    progress   on   the 
line   from  the    Potsdam    railway  station   in   Berlin— 
the    focal   point   of   suburban   traffic    within  the   city 
limits— to  Gross  Licbterfelde,  a  distance  of  sVa  miles. 
These    experiments   having   proved   entirely    success- 
ful,   regular    traffic    was    begun    on    July    isth    with 
trains  of  three  cars   each,  which  depart  in   each  di- 
rection every  :o  minutes  and  are  permitted  by  ordi- 
nance   to    make    a    speed    of    60    kilometers      ^._ 
(37.2  miles)    an   hour.     The  current   is   sup- 
plied   from    the   southwestern    power    station 
of    the    already     existing     circular     railway 
(Ringbahn)    and   is  transmitted  over  an   in- 
sulated    third     rail     laid     beside    the    track, 
whence    it    is    taken    up   by   a   contact    shoe 
connected    with    the    motor. 

Each  train  is  made  up  of  one  second  and 
two  third-class  cars,  each  63  feet  long  by 
nine  feet  wide,  and  which  weigh — all  three 
together — 128  tons  and  seat  200  passengers. 
The  second-class  car  is  at  the  middle  of  the 
train  and  carries  no  motor.  Each  third-class 
car  carries  a  motor  at  one  end,  and  these, 
being  put  at  the  front  and  rear  of  each  train, 
enable    it    to    run    forward    or    backward,    as 


Power     Development    on    the    Susque- 
hanna River  at  York  Haven,  Pa. 

By  O.  P.  Waters. 

The  large  hydro-electric  plant  on  the  Susquehanna 
River  at  York  Haven,  Pa,,  is  now  well  advanced 
toward  completion,  and  current  from  it  for  indus- 
trial use  will  be  available  in  a  few  months.  The  ori- 
gin of  this  important  project  dates  back  nearly  20 
years.  The  i.dea  was  conceived  by  Mr.  Henry  L. 
Carter,  then  president  of  the  Conowingo  Paper  Mill 
at   Conowingo,  Md.,  who   saw  the  waterpower  pos- 


a  company  entitled  the  York  Haven  Water  and 
Power  Company.  The  company  consists  of  Henry 
L.  Carter,  president  and  manager ;  Judge  W.  F. 
Bay  Stewart,  vice-president,  and  Henry  W.  Stokes, 
treasurer.  Thomas  Green,  the  superintendent  of 
construction,  went  to  work  on  the  plans,  and  he  has 
kept  employed  several  thousand  men  getting  in  readi- 
ness the  large  power  plant  within  the  time  set  for 
its  completion.  High  water  has  impeded  our  prog- 
ress but  little  and  work  has  gone  on,  at  some  place, 
almost  steadily  since  its  beginning.  Now  you  can 
see   the   outcome   of   what    was    in   my   mind    many 

-, years    ago    and    which    I    tried    to    get    my 

i  friends  to  understand.  We  hope  to  bless 
the  coming  generations  by  building  a  city, 
establishing  new  industries  throughout  this 
territory  and  saving  the  present  industries 
about   $1,500,000  a   year." 

The  plant  is  of  imposing  size.  The  power 
house  is  to  be  478  feet  long  and  51  feet  wide. 
In  it  there  will  be,  ultimately,  40  turbine 
waterwheels  of  about  6co  horsepower  each, 
o  of  which  operate  a  750-kilowatt  gen- 
erator, or  a  total  capacity  of  20  generators, 
together  with  two  turbines  of  250  horse- 
power each,  with  generators  for  excitation. 
Extending  from  the  power  plant  up  stream 
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desired.  The  cars  are  new  and  as  handsomely  fin- 
ished as  their  purpose  would  justify.  They  are 
equipped  witn  heating  apparatus  for  winter  and 
would  be  considered  comfortable  and  up-to-date 
even  in  the  United  States. 

The  opening  of  this  line  is  noteworthy  because  it 
marks  the  beginning  of  a  general  change  from  steam 
to  electricity  for  the  important  and  rapidly  growing 
suburban  service  of  Berlin.  So  comfortable,  rapid 
and  convenient  have  the  electric  street-railway  con- 
nections become — especially  the  overhead  and  sub- 
terranean line  which  was  opened  in  February,  igo2 — 
that,  aside  from  all  considerations  of  economy,  tlie 
steam  lines  are  constrained  to  go  over  to  the  new. 
clean,  convenient,  and  more  economical  system  of 
traction  in  order  to  hold  their  traffic  and  secure  their 
business  for  the  future.  A  second  line,  which  leads 
to  Copenick — several  miles  distant  up  the  Scree — 
is  in  process  of  conversion  to  electricity,  and  will 
inaugurate  the  new  method  of  traction  during  the 
sii.mmer. 

The  foregoing  facts  are  furnished  by  Frank  H. 
Mason,  the  United   States  consul-general  at   Berlin. 


View  of  Power  House  from  Forebay. 

POWER    DEVELOPMENT    ON    THE   SUSQUEHANNA 

sibilities  of  the  place  and  purchased  an  old  mill, 
with  water  rights,  in  1884.  Mr.  Carter  and  his  as- 
sociates built  a  paper  mill  near  the  site  of  the  pres- 
ent power  house,  and  the  York  Haven  Paper  Com- 
pany, wdiich  they  established,  has  been  eminently 
successful.  Mr.  Carter  has  continued  as  president 
and  manager  of  the  company. 

"The  one  idea  which  seemed  to  impress  me  from 


End  View  of  Power  House. 

Power  House  from  River  Side.  Showing  Wfieel  Pits. 
RIVER    AT    YORK    HAVEN,    PA. 


10  the  falls  is  a  great  granite  wall,  3.500  feet  long 
and  from  28  to  34  feet  high.  It  is  six  feet  at  the  top 
and  from  16  to  20  feet  at  the  bottom.  The  wall 
encloses  a  race  500  feet  in  width  and  16  feet  in 
deptn.  To  construct  this  wall  100,000  cubic  yards 
of  masonry  has  been  required.  At  the  up-stream 
end  of  the  gigantic  wall  is  a  large  crib  dam.  It  is  30 
by  20  feet  wide,  varying  in  height  from   18  to  seven 


New  Cuban  Tariff. 

Under  the  new  Cuban  tariff,  brackets  for  insu- 
lators for  telegraph  poles  or  wires,  if  of  common 
wood  roughly  painted,  are  dutiable  at  60  cents  per 
100  kilograms.  On  incandescent  electric  lamps  the 
general  provision  for  tare  for  hollow  glass  and  crys- 
tal ware  of  all  kinds,  shall  be  applied.  Incandescent 
and  electric  lamps,  mounted  or  not,  in  cases  or  bar- 
rels, are  dutiable  at  ,30  per  cent. ;  if  in  crates,  baskets, 
hampers,  or  otherwise  packed,  20  per  cent.  Tele- 
phones have  been,  by  error,  so  classified  as  to  inake 
them  dutiable  at  25  per  cent,  ad  valorem ;  they  should 
have  been  so  classified  as  to  entitle  them  to  admis- 
sion at  a  duty  of  20  per  cent,  ad  valorem.  Elec- 
trical machinery  for  the  lighting  of  sugar  or  brandy 
works  should  be  classified  as  follows :  Dynamos, 
expressly  perforated  marble  slabs  for  switches,  am- 
peremeters, voltmeters,  regulators,  current  cut-offs, 
light  radiators  and  switchboards,  10  per  cent,  ad 
valorem. 


PLANT    OF    THE   YORK    HAVEN    WATER   AND    POWER    COMPANY    AS   IT   WILL   APPEAR    WHEN    COMPLETED. 


the  time  I  saw  the  falls,"  said  Mr.  Carter  to  the 
writer,  "until  we  began  operations  here  two 
years  ago  last  June,  was  to  formulate  a  plan  by 
which  we  could  utilize  the  vast  volume  of  waste 
water  which  flowed  over  the  falls  and  down  the 
river  to  the  ocean  without  giving  any  benefit  to 
those  who  mingle  in  industrial  interests  along  its 
hanks.  I  talked  the  matter  over  with  friends  and 
concluded  to  begin  the  operation  which  had  so  viv- 
idly impressed  itself  upon  my  mind.     We  organized 


feet,  and  3,000  feet  long.  It  is  built  diagonally 
across  a  portion  of  the  falls.  The  dam  is  constructed 
of  heavy  timber  and  ballasted  with  stone.  The  tim- 
bers are  anchored  to  the  bedrock  of  the  river  by 
heavy  anchor  bolts.  The  purpose  of  the  dam  is  to 
raise  the  natural  bead  of  the  water  to  a  greater  fall. 
The  head   of   water  obtained  is  25   feet. 

In  order  to  erect  the  power  house  in  which  the 
machinery  is  located  a  perfect  foundation  was  nec- 
essary.    Blasting  and   excavating  below  the  natural 
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surface  was  done  and  a  solid  mass  of  rock  reached. 
The  large  building  now  rests  securely.  In  order 
to  complete  it.  a  coffer-dam.  500  feet  in  lengtli  and 
240  feet  in  width  was  temporarily  constructed  with 
45,000  bags  of  sand.  250.000  feet  of  timber  and  10,- 
000  cubic  yards  of  stone. 

A  pumping  station  for  the  purpose  of  getting  rid 
of  any  leakage  tliat  might  occur  and  retard  the 
work-men  was  installed.  Twelve  derricks,  with  th: 
latest  improvement  in  hoisting  apparatus,  were  put 
in    and    portable    railways    were    laid    reaching    all 


POLE    LINE    BETWEEN    VORK    H.^\'EN    AND    YORK.    PA. 

points,  so  as  to  afford  the  greatest  facility  in  ex- 
pediting the  work. 

Apart  from  constructing  the  large  dam,  the  long 
granite  wall  and  the  big  power  house,  with  which 
to  "harness"  the  great  body  of  water,  was  the  in- 
stallation of  the  electrical  appliances  and  machinery 
used  in  generating,  controlling  and  distributing  the 
20,000  horsepower  of  electrical  current.  The  service 
of  Mr.  T.  A.  W.  Shock  was  obtained.  Mr.  Shock 
had  been  engaged  for  12  years  as  an  electrical  engi- 
neer on  the  Pacific  Coast,  and  his  long  experience 
and  special  qualifications  along  this  line  of  work 
rendered  him  well  qualified  for  the  position.  He 
will  continue  as  the  electrical  engineer  after  the  com- 
pletion of  the  plant.  He  has  installed  all  the  elec- 
trical apparatus,  both  at  the  power  house  at  York 
Haven  and  at  the  step-down  station  located  a  short 
distance    from    the    city    of    York. 

The  accompanying  pictures  give  an  idea  of  some 
of  the  features  of  the  plant  and  will  aid  the  reader 
in   following  the   subjoined    description. 

The  generating  station  at  York  Haven  is  built 
for   20   i.ooo-horsepower.   2.40c-volt.  6o-cycle,   three- 
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machine  and  also  the  total  output  of  the  station. 
From  this  point  the  switchboard  operator  will  con- 
trol all  the  generators  and  waterwheel  governors  on 
the  main   floor. 

The  power  is  conducted  from  the  main  station 
through  a  wire  alley  to  the  transformer  house  by 
means  of  24  i,ooo,ooo-circular-mil  cables.  In  the 
transformer  house  or  step-up  station  will  be  placed, 
ultimately.  12  1,400-kilowatl  transformers,  with  all 
the  necessary  lightning  arresters,  switches  and  in- 
dicating devices  for  controlling  the  apparatus  therein 
installed.  These  transformers  raise  the  electromotive 
force   from  2,400  volts  to  24,000  volts. 

From  the  transformer  house  at  York  Haven  the 
current  is  conducted  to  York,  Pa.,  at  24,000  volts, 
through  distributing  switches,  located  near  the  en- 
trance of  the  building,  by  means  of  two  distinct 
three-phase  circuits.  The  length  of  transmission 
is  about  12  miles.  Each  circuit  will  transmit  5.000 
horsepower,  thereby  giving  a  combined  capacity  of 
the  pole  line  of  lo.oco  horsepower.  Each  pole  is 
set  six  feet  in  the  ground,  40  feet  in  length,  and  is 
eight  inches  at  the  top.  The  top  cross-arm  is  four 
inches  by  five  inches,  12  feet  long,  and  the  lower 
cross-arm  is  four  inches  by  five  inches,  nine  feet 
long.  A  thircf  cross-arm  is  used  for  telephone  wires. 
All  the  cross-arms  are  well  braced  with  angle  braces 
and  all  corners  are  well  guyed  and  anchored.  Where 
the  line  changes  direction,  double  cross-arms  and 
double  pins  are  used,  so  that  the  possibility  of  trouble 
is   reduced  to  a  minimum. 

At  the  step-down  sub-station  at  York  cin-rent 
passes,  at  the  entrance  of  the  building,  through  high- 
tension  oil  circuit-breaker  switches  and  through  line 


SUB-STATION    AT   YORK,     PA. 

distributing  buses.  There  it  is  conducted  to  light- 
ning-arrester banks  and  thence  to  transformer  buses 
and  to  six  transformers  of  800-kilowatt  capacity 
each,  where  it  is  transformed  down  from  24,000 
volts  to  2,400  volts  for  distribution.  From  the  sec- 
ondary side  of  the  transformers,  the  current  is  con- 
ducted through  oil-transformer  switches  to  the  main 
distributing   switchboard   by   means    of  bus-bars   lo- 
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and  wattmeters  for  recording  the  total  output  of  the 
sub-station.  From  the  switchboard  the  current  is 
conducted  through  lightning-arrester  banks  to  the 
main  distributing  line. 

All  the  electrical  equipment  in  both  stations  is 
furnished  by  the  Stanley  Electric  Manufacturing 
Company,  Pittsfield,  Mass.  From  the  generators 
through  to  the  distributing  side  of  the  sub-station 
switchboard  everything  is  duplicated,  so  that  double 


METHOD    OF    TAKING    HIGH-TENSION    WIRES    INTO    SUB- 
STATION   AT   YORK,     PA. 

service   can   be   given,   if   necessary,   from   the   gen- 
erators at  York  Haven  to  the  customers  at  York. 


International    Association   of   Municipal 
Electricians. 

As  has  been  announced,  the  eighth  annual  con- 
vention of  the  International  Association  of  Munici- 
pal Electricians  will  be  held  at  the  Hotel  Rudolf, 
Atlantic  City,  N.  J.,  next  week,  the  dates  being 
September  2d  to  4th.  It  has  been  decided  to  make 
the  "topical  discussion"  and  "question  box"  the 
main  features  of  the  programme.  The  many  ques- 
tions which  have  already  been  received  give  prom- 
ise that  the  programme  will  be  eceptionally  at- 
tractive. 

Among  the  papers  to  be  read  will  be  one  on 
"Records  and  Reports."  by  Austin  S.  Hatch  of  De- 
troit, Mich.  The  design  of  this  paper  is  to  bring 
before  the  convention  the  different  systems  used  by 
the  cities  represented,  particularly  the  auxiliary 
methods  which  have  l^een  adopted  by  members  for 
their  convenience  or  to  comply  with  some  special 
ordinance  or  law..  Some  valuable  points  in  con- 
nection with  fire  and  police  departments  will  no 
doubt  lie  brought  out  by  W.  H.  Thompson  of  Rich- 


Soo-kilowatl  Transformers. 

phase  alternating  generators.  Each  generator  is  op- 
erated by  two  7g-inch  turbine  wheels.  There  are 
also  two  230-kilowatt  exciters.  Each  exciter  is  op- 
erated by  62%-inch  turbine  wheels.  Each  exciter 
has  sufficient  capacity  to  excite  the  fields  of  the  20 
generators.  Six  generators  are  lo  be  installed  this 
year.  All  this  apparatus  is  placed  on  the  main  floor 
of  the  building.  At  the  south  end  of  the  building 
is  a  second  story  which  extends  about  70  feet  north, 
on  which  is  situated  switchboards  for  the  individual 
generators  and  upon  which  is  located  all  the  elec- 
trical instruments  for  measuring  the  output  of  each 


VIEWS    IN    THE    SUB-STATION    AT    YORK,    PA. 

cated    in   ducts   under   the   floor  and    underneath    the 
switchboard   gallery. 

The  distributing  switchboard  is  divided  into  five 
feeder  panels,  two  totaling  panels,  giving  the  total 
output  of  the  sub-station,  and  one  lighting  panel  for 
lighting  the  building.  Each  feeder  is  equipped  with 
two  three-pole  oil  circuit-breaker  switches,  and  each 
connected  with  its  own  bus-bars.  Each  panel  is 
also  equipped  with  all  the  necessary  voltmeters,  am- 
meters and  wattmeters  for  the  purpose  of  recording 
the  output  of  each  panel.  The  totaling  panels  are 
equipped    with    the    necessary   ammeters,   voltmeters 


Main  DistributinR   Switchboard. 

mond,    Va.,   in   a   paper  on   "The  Importance   of  the 
Fire    Alarm   and   Police   Telegraph." 

In  addition  to  the  social  and  entertainment  fea- 
tures which  have  been  arranged  there  will  be  given 
an  interesting  lecture  on  space  telegraphy  by  A. 
Frederick  Collins  of  New  York.  There  will  also 
be  given  a  demonstration  of  the  Cooper  Hewitt 
mercury  vapor  lamp  and  static  converter  by  M. 
von  Recklinghausen,  Ph.  D.,  and  Percy  Thomas, 
E.  E.  Communications  concerning  the  convention 
may  be  addressed  to  Frank  P.  Foster,  secretarj', 
Corning,  N.  Y, 
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DATES   ahead. 

American  Street  Railway  Association,  Grand  Union  Hotel, 
Saratoga,    N.    Y.,    September  2d  to   4th. 

International  Association  of  Municipal  Electricians,  Hotel 
Rudolf,   Atlantic   City,   N.  J.,   September   2d   to  4tli. 

Association  of  Edison  Illuminating  Companies.  The 
Frontenac,  Thousand  Islands,  St.  Lawrence  River,  1^.  Y., 
September    8th,   9th   and    loth. 

American  Electrochemical  Society  (next  general  meeting), 
Niagara   Ralls,   N.    Y.,    September    17th   to    19th. 

American  Electrothcrapeutic  Association,  Hotel  Windsor, 
Atlantic  City,  N.  J.,   September  22d  to  24th. 

Old  Time  Telegraphers  and  Historical  Association,  Mil- 
waukee,   Wis.,    September    23d    to    2Sth. 

Southwestern  Electrical  Association,  Oklahoma  City,  O.  T., 
October    9th    and    toth. 

Colorado  I'.lcclric  Light.  Power  and  Railway  Association. 
Denver.    (Jcloher   28lh   and    29111. 

American  Association  for  the  Advancement  of  Science, 
St.  Louis,  December  28,   1903,  to  January  2,  1904. 


Mr.  John  J.  Macfaelane,  librarian  of  the  Pliila- 
delphia  Commercial  Museum,  has  prepared  a  lit- 
tle book,  recently  issued,  on  "The  World's  Com- 
merce and  American  Industries,"  which  consists, 
essentially,  of  86  charts,  graphically  illustrating, 
among  other  things,  the  manufacturing  industries  of 
the  United  States.  The  work  seems  to  be  based  on 
government  statistics,  and,  in  general,  is  well  done. 
We  are  particularly  interested  in  Chart  No.  83,  which 
is  a  diagram  showing,  by  cities,  the  value  of  elec- 
trical apparatus  and  supplies  manufactured  in  the 
United  States  in  1900.  Of  the  total  value  of  $gi,- 
000,000  given,  the  output  of  various  cities  is  set  down 
as  follows:  Pittsburg,  $14,000,000;  Chicago,  $11,- 
.?oo.ooo;  New  York,  $10,800,000;  Lynn,  Mass.,  $5,- 
800,000;  Philadelphia,  $4,200,000;  Cleveland,  $3,300,- 
000;  Boston,  $1,200,000;  Newark,  N.  J.,  $i,ioo,coo; 
all  other  cities  and  outside  places,  $39,300,000.  These 
proportions  are  shown  in  the  chart  by  sectors  of  a 
circle.  The  diagram  is  of  some  interest,  although, 
of  course,  the  figures  on  which  it  is  based  were  avail- 
able when  the  census  report  was  presented.  But 
among  the  cities  mentioned  we  notice  the  conspicu- 
ous absence  of  Schenectady,  N.  Y.  Probably  this  is 
due  to  a  like  omission  in  the  census  figures,  but  a 
chart  of  electrical  manufacturing  cities  with  Schen- 
ectady entirely  left  out  (although  its  output  is  un- 
doubtedly included  under  "other  cities")  has  a  curi- 
ous  look. 


Next  week  will  witness  two  conventions  of  inter- 
est to  electrical  men — that  of  the  American  Street 
Railway  Association  at  Saratoga  Springs  and  the 
ineeting  of  the  International  Association  of  Mu- 
nicipal Electricians  in  Atlantic  City.  Both  bodies 
have  chosen  famous  resorts  as  their  meeting  places, 
and  the  dates  of  the  two  gatherings  are  identical — 
September  2d,  3d  and  4th. 

The  street-railway  convention  will  undoubtedly 
be  largely  attended.  The  association  has  held  large 
conventions  for  a  series  of  years.  At  Detroit  last 
year  the  number  wearing  badges  was  about  2,400, 
and  it  is  expected  that  the  attendance  at  Saratoga, 
which  is  convenient  to  large  centers  of  population, 
will  be  equally  large.  The  exhibits,  always  an  im- 
portant feature  of  the  meetings  of  this  organization, 
will  this  year  be  held  in  the  open  air.  This  de- 
parture from  the  usual  practice  was  apparently  ren- 
dered unavoidable  by  local  conditions.  With  fair 
weather  the  change  should  prove  an  agreeable  one, 
but  two  or  three  stormy  days  will  cause  the  exhibit- 
ors to  pull  rueful  faces.  The  daily  sessions  of  the 
convention  will  be  held  in  the  banquet  room  of  the 
hotel,  which  has  ample  capacity,  and  as  there  will 
be  no  counter-attractions  in  town .  it  may  be  ex- 
pected that  there  will  be  a  good  attendance  in 
the  hall  to  discuss  the  excellent  programme  pre- 
pared by  the  executive  committee  and  Secretary 
Penington.  Mr.  J.  C.  Hutchins,  the  president  of 
the  association,  will  not  be  able  to  attend  the  meet- 
ing, being  detained  in  Europe  by  poor  health.  It  is 
expected  that  Mr.  W.  Caryl  Ely,  the  first  vice-presi- 
dent, will  occupy  the  chair.  The  list  of  papers  is 
not  too  long  and  is  devoted  to  timely  subjects.  Two 
subsidiary  associations  will  meet  coincidently  with 
the  parent  organization — the  Street  Railway  Ac- 
countants' Association  and  the  American  Railway 
Mechanical  and  Electrical  Association.  The  latter 
was  organized  only  last  February  in  pursuance  of  a 
movement  set  on  foot  at  the  Detroit  convention  of 
last  year.  It  has  a  long  and  rather  awkward  name, 
but  its  object  is  "the  acquisition  of  experimental, 
statistical,  scientific  and  practical  knowdedge  relat- 
ing to  the  construction,  equipment  and  operation  of 
street  and  interurban  railways."  This  is  a  pretty 
broad  field,  and  the  new  society  is,  in  fact,  an  off- 
shoot of  the  parent  association  for  the  benefit  of  the 
master  mechanics,  shop  superintendents  and  others 
engaged  in  the  mechanical  side  of  electric  railroad- 
ing. The  new  association  starts  off  with  an  excel- 
lent list  of  papers  for  its  first  meeting,  and  the 
papers  were  all  printed  and  distributed  by  Secretary 
Mower  well  in  advance  of  the  convention — an  ex- 
ample of  promptness  which  some  older  organiza- 
tions might  emulate.  The  programme  of  the  street- 
railway  convention  and  the  list  of  exhibitors  are 
printed  on  the  opposite  page.  The  report  of  the 
gathering  will  be  given  in  the  Western  Electrician 
of   September  5th  and  September   I2th. 

A  smaller  hut  not  less  enthusiastic  convention 
will  be  that   at   Allanlic  City.     The  municipal   elec- 


tricians invariably  have  jolly  times,  and  at  the  same 
time  disseminate  not  a  little  valuable  information. 
Only  two  set  papers  are  down  for  this  meeting,  but 
there  will  be  a  "topical  discussion"  on  line  con- 
struction, and  much  time  will  be  given  to  the  Ques- 
tion Box.  A  lecture  on  space  telegraphy  and  a 
demonstration  of  the  Cooper  Hewitt  mercury-vapor 
lamp  and  converter  complete  a  well-balanced  and 
up-to-date  programme.  Mr.  Frank  P.  Foster  of 
Corning,  N.  Y.,  the  secretary  of  this  association, 
has  shown  much  enterprise  in  advancing  its  inter- 
ests, and  a  good  convention  should  be  the  result. 


About  a  year  ago  the  Western  Electrician  -pub- 
lished maps  and  descriptive  articles  enumerating  the 
electric  interurban  railways  of  the  states  of  Ohio. 
Indiana  and  Michigan.  The  showing  was  a  surpris- 
ing one,  and  it  attracted  much  attention  at  the  time. 
This  year,  and  in  the  present  issue,  we  are  perforin- 
ing  a  like  service  for  Illinois  and  Wisconsin,  the 
articles  being  from  the  pen  of  Mr.  George  A.  Damon 
of  Chicago,  who  is  well  qualified  to  discuss  the  sub- 
ject. In  comparison  with  the  states  selected  for 
presentation  last  year,  Illinois  and  Wisconsin,  par- 
ticularly the  latter,  make  a  rather  sorry  showing  in 
the  field  of  interurban  development.  But  the  activ- 
ity in  electric-railway  building  in  these  states  is 
noticeable  nevertheless,  and  although  neither  can 
boast  such  an  interurban  center  as  Detroit  or  In- 
dianapolis or  Cleveland,  yet  Chicago  and  Milwaukee 
have  some  good  roads  to  show.  It  is  only  a  ques- 
tion of  time  when  the  Chicago-Milwaukee,  Chicago- 
Detroit,  Chicago-Indianapolis,  Chicago-St.  Louis  and 
Chicago-Madison  (Wis.)  electric  roads  will  be  in 
service.  In  the  case  of  several  of  these  routes  only 
one  link  or  a  few  links  is  lacking  in  the  chain.  Illi- 
nois and  the  southern  part  of  Wisconsin  have  many 
thriving  cities  and  towns  and  offer  no  serious  diffi- 
culty to  the  electric-railway  builder.  But,  it  is  to  be 
remembered,  on  the  other  hand,  that  the  two  states 
are  well  served  by  steam  railroads,  Illinois,  in  par- 
ticular, having  a  greater  mileage  of  steam  railroads 
than  any  other  state  in  the  Union. 


Tke  "Iowa  idea"  in  railroading,  according  to  a 
daily  newspaper,  is  to  substitute  gasoline  engines 
for  steam  locomotives  on  branch  and  suburban  rail- 
roads. The  experiment  has  been  tried  with  success, 
it  is  said,  on  the  Tabor  and  Northern,  an  iSrmile 
road  in  Iowa  connecting  with  the  Burlington.  And 
the  writer  of  the  article  goes  on  to  this  effect : 

Railroad  men  say  the  gasoline  car  is  so  reasonable 
it  is  a  wonder  no  one  has  ever  thought  of  it  before. 
They  point  to  the  gasoline  automobile,  and  ask  why, 
if  such  a  machine  can  be  driven  from  San  Francisco 
to  New  York  over  turnpikes  and  country  roads, 
people  should  never  before  have  thought  of  its  use- 
fulness on  railroads,  where  it  must  obviously  be  more 
powerful.  The  officials  point  out  two  uses  to 
which  they  think  the  gasoline  car  will  almost  cer- 
tainly be  put.  They  say  it  will  come  into  universal 
use  gn  suburban  lines.  The  Illinois  Central  has  been 
studying  for  a  long  time  what  it  could  substitute  for 
locomotives  on  its  local  trains.  The  only  recourse 
it  had  was  to  electricity,  and  there  are  so  many  ob- 
jections to  that  power  that  it  has  never  been  adopted. 
It  is  suggested  that  the  Iowa  experiment  has  solved 
that  problem.  The  other  field  in  which  it  is  expected 
that  gasoline  may  come  into  use  is  on  elevated  lines 
and  surface  street  cars.  It  is  pointed  out  that  if 
this  motor  will  work  satisfactorily  on  a  street  car 
it  will  save  the  immense  expense  of  electrical  plants. 

We  have  no  great  fear  that  gasoline  engines  will 
supersede  electric  motors  in  street-railway  operation, 
either  on  the  score  of  efficiency,  economy  of  opera- 
tion or  as  pleasing  the  traveling  public.  But  our 
attention  is  arrested  by  one  statement  in  the  quotation 
given.  It  is  to  the  effect  that  there  are  so  many 
objections  to  electricity  that  the  Illinois  Central  Rail- 
road Company  has  never  adopted  it  for  use  in  trans- 
mitting power  to  its  suburban  trains.  We  should 
like  to  know  what  these  objections  are.  Is  it  feared 
that  the  electric  locomotive,  emitting  torrents  of 
cinders  and  billows  of  black  smoke,  will  bring  dis- 
credit on  the  road  in  contrast  to  the  altogether  lovely 
soft-coal  locomotive  now  in  use?  Probably  not.  In 
fact,  there  is  no  objection  to  the  use  of  electric  power 
on  the  Illinois  suburban  trains  which  is  at  all  com- 
mensurate with  the  advantages  that  would  accrue 
from  the  change.  It  is  surprising  that  the  Illinois 
Central,  so  enterprising  and  well  managed  in  other 
maUers.  is  so  unduly  conservative  in  the  one  I'espect 
of  introducing  electricity  on  its  suburban  service. 


August  29,  1903 

American  Street  Railway  Association  at 
Saratoga  Next  Week. 

Tlie  twenty-second  annnal  meeting  of  the  Ameri- 
can Street  Railway  Association  will  be  lield  at  the 
Grand  Union  Hotel.  Saratoga  Springs,  N.  Y.,  on 
September  2d,  3d  and  4th.  It  is  expected  that  this 
convention  will  be  marked  by  the  largest  attendance 
in  the  history  of  the  association — and  this  is  saying 
a  good  deal,'  as  all  familiar  with  the  street-railway 
conventions  will  acknowledge — while  it  is  a  cer- 
tainty that  an  exhibit  of  street-railway  apparatns 
larger  than  that  of  any  previous  convention  will  be 
made.  Unfortunately."  President  Jere  C.  Hnlchins 
of  Detroit,  who  is  detained  in  Europe  by  ill  health, 
will  be  unable  to  be  present.  Mr.  W.  Caryl  Ely  of 
Buffalo,  first  vice-president,  is  also  in  Europe,  or 
on  his  wav  home,  but  he  expects  to  return  to  the 
United  States  in  time  to  preside.  Mr.  T.  C.  Pening- 
ton  of  Chicago,  the  secretary  and  treasurer  of  the 
association,  has  made  the  arrangements  for  the 
convention,  with  the  assistance  of  the  local  com- 
mittees, and  he  has  prepared  an  attractive  pro- 
gramme.     He   will   be    in   his    place   as   usual. 

The  programme  is  as  foUow'S : 

Wednesday.  September  2d. 

2  p.  m.— Meeting  called  to  order  by  W.  Caryl  Ely, 
first  vice-president. 

Address  of  Welcome  by  Hon.  A.  P.  Knapp,  presi- 
dent  village  of  Saratoga. 

Calling  of  the  roll. 

Address  of  the  president. 

Report  of  the  executive  committee. 

Report  of  the   secretary  and   treasurer. 

Presentation  of  papers,  the  subjects  and  writers 
names  being  as  follows: 

■■Steam  Turbines,"  by  W.  L.  R.  Emmet  of  Schen- 
ectady. N.  Y.  -n  ,,       C 

"Electric  Welded  Joints,"  by  William  Pestell  ot 
Worcester.    Mass.  .    , 

■■Maintenance  and  Champerty  in  Personal-injury 
Cases"   by   Michael    Brennan    of   Detroit,   Mich. 

••Train  'Orders  and  Train  Signals  on  Interurban 
Roads,"  bv  C.  A.  Coons  of  Buffalo.  N.  Y. 

■■Freight  and  Express  on  Electric  Railways,  by 
T    B.  McClearv  of  Birmingham,   .-^.la. 

■■The  Production  and  Distribution  of  Alternating 
Current  for  Large  City  Svstems."  by  Richard  Mc- 
Culloch    of    Chicago.  ,,      ,  , 

■•'Comparative  Merits  of^  Single  and  Double- 
truck  Cars  for  City  Service." 

■■The  Right  of  Way."  by  H.  H.  Vreelaud  of  New 
York.  .     ^ 

.\ppointment  of  committee  on  nomination  ot  of- 
ficers and  selection  of  next  place  of  meeting. 

8  p.   m. — Excursion   to   Saratoga  Casino   on   tram 
drawn  by   electric    locomotive.      (Courtesy    of   Hud- 
son Valley  Railway  Company.) 
Thursd.w. 

10  a.  m.— Discussion  of  papers  presented  to  the 
association. 

Report  of  committee  on  standard  rules  for  the 
government  of  employes,  by  E.  G.  Connette  of  Syra- 
cuse.   N.   Y..   chairman. 

I  p.  m.— Excursion  to  General  Electric   works  at 
Schenectady.     Lunch   at   the   works. 
Friday. 

10  a.  m.— Continued  discussion  of  papers  presented 
to  tne  association. 

Report   of   committee   on   standards. 

Election   of  officers   for  ensuing  year. 

I  p.  m.— Excursion  to  Lake  George  on  train  drawn 
by  electric  locomotive.  (Courtesy  of  Hudson  Val- 
lev  Railway  Company.)  . 

8  o.  m.— Annual  banquet  at  the  Grand  Union 
Hotel.     Installation  of  officers  and  adjournment. 

Delegates  are  requested  to  register  at  Secretary 
Penington's   desk  on   Wednesday   morning. 

At  the  banquet  speakers  of  national  prominence 
are  expected. 

Of  the  local  committees  the  following-named  are 
chairmen:  Entertainment.  Hon.  A.  B.  Colvin  of 
Glen  Falls,  N.  Y..  president  Hudson  Valley  Rail- 
wav  Company:  reception.  Hon.  A.  P.  Knapp,  presi- 
dent of  the  village  of  Saratoga  Springs:  ladies'  re- 
ception. Mrs.  A,  P.  Knapp:  exhibits.  F.  M.  Coz- 
zens  of  Saratoga  Springs:  information,  F.  M.  Water- 
burv  of   Saratoga    Springs. 

Tin  connection  with  the  meeting  of  the  American 
Street  Railway  Association,  the  first  convention  of 
the  .American  Railway  Mechanical  and  Electrical 
Association  will  be  held  at  the  same  place,  but  be- 
ginning one  day  ahead,  the  dates  being  September 
I.St  to  September  4th.  Papers  will  be  read  by  H.  H. 
\dams  of  Baltimore,  W.  O.  Mundy  of  St.  Louis, 
E.  W.  Olds  of  Milwaukee,  C.  F.  Baker  of  Boston. 
Alfred  Green  of  Rochester  and  D.  F.  Carver  of  Jer- 
sej-  City.  This  convention  will  be  called  to  order  on 
Tuesday  at  10:30  a.m.  The  address  of  welcome  will 
be  delivered  by  Hon.  Edgar  T.  Brackett.  The  asso- 
ciation is  cortiposed  of  master  mechanics,  superin- 
tendents of  shops  and  the  like  of  the  older  associa- 
tion, ihomas  Farmer  of  Detroit  is  the  president 
and  Walter  Mower  of  Detroit  is  the  secretary  and 
treasurer.  .    . 

The  Street  Railway  Accountants'  Association 
will,  as  usual,  hold  its  convention  coincident  with 
that   of  the   parent   association. 

Railroad  rates  to  tne  convention  will  bo  fare 
and  one-third  on  the  certificate  plan.    The  Wabash 
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will  run  a  special  train  from  Chicago  in  charge  of 
N.  C.  Keeran.  The  Michigan  Central  is  also  plan- 
ning to  carry  a  party  of  western  delegates. 

The  exhibits  will  be  displayed  in  the  courtyard 
and  on  the  verandas  of  the  Grand  Union  Hotel. 
Follow-ing  is  the  revised  and  official  list  of  ex- 
hibitors : 

Ad.-ims    &    Westlake    Company Chicago 

American  Automatic   Switch  and   Signal   Company. ..  .Chicago 

American   ^Vutoniatic   Switch   Company New    Vorl< 

.-Vmerican   Bralie  Shoe  and  Foundry  Company. Mahwah,  N.  J. 

.\meriean    Car   and    Foundry    Company Chicago 

.\merican    Car    Scat    Company Brooklyn 

.\nderson,  .\lbert   &  T.   M.   Manufacturing  Company. .  .Boston 

.\rchbold.Brody    Company    Syracuse 

.Ulas    Railway    Supply   Company Chicago 

liatdwin    Locomotive    Works Philadelplua 

Bemis    Car   Truck   Company New    York 

Benjamin   ICIectric   Manufacturing   Company New  York 

lierrv    Brothers    Detroit 

Bliss,   F.    W.,    &   Co Brooklyn 

Brady    Brass    Company New    York 

Brown,    Harold    P New    York 

Bruck    Solidified    Oil    Conviany Boston 

Bullock    Electric    Manufacturing    Company Cnicinnati 

Celluloid    Companjf    New    York 

Chase,   L.    C,   &   Co Boston 

Cheatham   lilectric   Switching   Device   Company Louisville 

Chicago    Mica    Company Valparaiso,    Ind 

Chicago    Pneumatic   Tool    Company New    York 

Christensen    Engineering    Company Milwaukee 

Climax  Fence   Post   Company Chicago 

Columbus  Steel  Rolling  Shutter  Company Columbus,  Ohio 

Cook,   Adam,    &   Sons New    York 

Conant,    R.    W Cambridge 

Consolidated    Car    Fender    Company New   York 

Consolidated    Car    Heating   Company .Albany 

Continuous   Rail    Toint   Company Chicago 

CrouseHinds    Electric    Company New    York 

Curtain    Supply    Company Chicago 

Dearborn    Drug  and   Chemical   Works (:hicaeo 

Detroit   TroIIev    and   Manufacturing   Company Detroit 

Diamond   State  Steel   Company Wilmington 

Duff   Manufacturing  Company A  legheny 

Eclipse  Car  Fender   Company Cleveland 

Edwards,    O.    M.    Company ...Syracuse 

Electric    Storage    Battery     Company Philadelphia 

Electric    Railway    Equipment    Company Cincinnati 

Fabrikoid    Company Newburg 

Federal    Manufacturing    Company .Cleveland 

Field,    C.    J i^ew    ^ork 

General    Electric    Company Schenectady 

Globe    Ticket    Company Philadelphia 

Gold    Car  Heating  and   Lighting   Company New   York 

Gould    Storage    Battery    Company -^ew    \ork 

Hale-Kilburn   Manufacturing  Company New  York 

Harrington,    C.    J J^ew    York 

Hawkins,    F.    M I^'e™    York 

Heywood    Brothers   &   Wakefield   Company Wakefield 

Hipwood- Barrett    Car    Fender    Company Boston 

Homestead    Valve    Company Homestead,    Pa. 

Howe     Manufacturing     Company Scranton 

Imperial    Machine   Company I  ittsburg 

lugersoll    Construction    Company 1  JiJ^.^^rg 

International    Register    Company .Chicago 

Johns,    H.    W.-Manville    Company New    York 

Johnson    Wrecking    Frog    Company Cleveland 

Keefer    Car    Switch    Company ^'i      1"^ 

Kinnear   Manufacturing   Company Columbus 

Knowles,     C.     S ^■,■■''^5'°f 

Le  Valley   Vitie  Carbon   Brush  Company New   V  ork 

Lorain    Steel    Company '..-',■      ,'^^"j 

Ludlow    Supply    Company Cleveland 

Lumen     Bearing    Company Butlalo 

Magann,   G.   P.,  Air  Brake    Company Detroit 

Mayer   S:  England   Company Phi  adc  phia 

Merritt    S:    Co    Philadelphia 

McGuire     Manufacturing     Company .Chicago 

McLeod,     Walter,     Company V!,"'^'","'' 'J 

National     Carbon     Company Cleveland 

National    Lock    Washer    Company X,      Y^'^j 

National    Ticket    Company (;  eveland 

Newcomb,    F.    H Ti''°°^^V] 

Ohio      Brass      Company Mansheld 

Ohmer   Fare    Register    Company •  ■  ■  Dayton 

Pantasote   Company    ■ New    iork 

Parmenter  I-'ender   and   Wheel    Guard    Company .......  Boston 

Peckham    iManufacturing    Company 4,i  .^™,  }°,- 

Pennsylvania     Steel     Company Philadelphia 

Pierce.    T.    Raymond -Boston 

Pittsburg    Reduction    Company t^-      u^^** 

Pittsburg   Switch  and   Signal  Company ..1  ittsburg 

Pneumatic    Signal    Company New  ^ork 

Railway   Appliance    Company -fy^lti^'^y 

Railway    Appliances    Company Chicago 

Railway    Sander    Company Toronto,    t.an. 

Railway   Steel   Spring   Company Ne%v    York 

Recording  Fare   Register  Company New  Haven 

Robins    (Conveying    Belt    Company New    York 

Rogers   Improved   Journal   Packing Chicago 

Root    Track    Scraper    Company Ralamazoo 

Rossiter,    MacGovern    S;    Co New    York 

Security   Register   Company St.   L°uis 

Sherwin-Williams    Company    Cleveland 

Smith,    Peter.    Heater    Company Uetroit 

Speer    Carbon    Company -St.    Mary  s 

Standard    ,\utomatic    Lubricator    Company Pliiladelphia 

Standard    Paint   Company New  York 

Standard    Vitrified    Conduit    Company New     \ork 

Stanley    Electric    Manufacturing   Company littsheld 

Star    Brass   Works    Vr^JT 

Stephenson,    John,    Company lilizabetii 

Sterling-Meaker     Company .INewaik 

Sterling    Varnish    Company Pittsburg 

St.    Louis  Car   Company -St.   Louis 

Street    Railway    Journal New    York 

Street    Railway    Review ■  •  Chicago 

Symington,  T.   H.,   Company Baltimore 

Taylor    Electric    Truck    Company ■■■} roy 

■  Tcmpleton-Ivenly   Company    ,i^    m^" 

Traction    Equipment    Company l;.rooKiyn 

Trolley    Supply    Company .  .l,anton 

Union    Signal    Company Camondge 

United    States    Curtain    Company .......... .Newark 

United  States  Electric  Signal  Company.  .West  Newton,  Mass, 

United   States   Steel   Company West   Everett,    Mass. 

Universal    Brake    Company '^?"'^=,'*'^', 

Van    Dorn    &   Button    Company Cleveland 

\-an    Dorn,    W.   T.,   Company Chicago 

Watson,    William    T .Newark 

Weber   Railway   Joint   Manufacturing  Company New   1  ork 

Western    Electrioan    ;A"P8" 

Westinshousc  Electric  and  Manufacturing  Company. Pittsburg 

Wcstingliouse    Traction    Brake    Company ...1  ittsburg 

Wharton.    William,   Jr.,   &    Company Philadelphia 

Wheel   Truing   Brake    Shoe    Company Detroit 
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American  Electrochemical  Society. 

A  partial  list  of  the  papers  to  be  read  and  other 
features  of  the  programme  of  the  fourth  general 
meeting  of  the  American  Electrochemical  Society, 
which  is  to  be  held  at  the  Cataract  House,  Niagara 
Falls,  N.  Y.,  on  September  17th  to  19th,  has  been 
prepared.  Thursday  and  Friday  afternoons  (Sep- 
tember 17th  and  iSth)  will  be  devoted  to  visits  to 
power  houses  and  certain  of  the  electrochemical 
plants  which  are  open  to  visitors,  and  to  other  points 
of  interest  in  the  vicinity.  On  Thursday  evening 
there  will  be  a  smoker  and  entertainment  at  the  Cat- 
aract-International and  on  Friday  evening  a  dance 
and  reception  at  the  Cataract  House.  Saturday 
evening  will  be  devoted  to  a  trip  to  Niagara-on-the- 
Lake,  Youiigstown  and  Port  Niagara  by  boat  and 
trolley. 

The  following  titles  of  papers  have  been  an- 
nounced :  "A  New  Type  of  Electrolytic  Cell,"  P. 
G.  Salom :  "Manufacture  of  Ferro-alloys  in  the  Elec- 
tric Furnace,"  Dr.  George  P.  Scholl ;  "Electrolytic 
Copper  Refining,"  Dr.  W.  D.  Bancroft;  "Electro- 
metallurgy of  Gold,"  Dr.  W.  H.  Walker;  "Some 
Theoretical  Considerations  of  Resistance  Furnaces," 
F.  A.  J.  FitzGerald ;  ■'On  the  Supposed  Electrolysis 
of  Water  Vapor."  F,  Austin  Lidbury ;  "Efficiency 
of  the  Nickelplating  Tank,"  Professor  O.  W.  Brown  ; 
"Electrolysis  of  Sodium  Hydroxide,  by  Alternating 
Current,"  Carl  Hambuechen ;  "A  Practical  Utiliza- 
tion of  the  Passive  State  of  Iron,"  Professor  C.  F. 
Burgess;  "The  Present  Status  of  the  Theory  of 
Electrolytic  Dissociation,"  Dr.  E.  F.  Roeber;  "Ber- 
thelot's  Law  of  Electrochemical  Action,"  C.  J.  Reed. 
Other  papers  are  expected  from  Dr.  J.  W.  Rich- 
ards, David  H.  Browne,  Dr.  L.  Kahlenberg,  Pro- 
fessor C.  F.  Burgess,  A.  H.  Cowles  and  others. 
One  session  of  the  meeting  will  be  devoted  to  the  , 
discussion  of  the  theory  of  electrolytic  dissociation, 
which   will  be  opened  by  Dr.  W.  D.    Bancroft. 

C.  J.  Reed,  the  secretary  of  the  society,  is  addressed 
at  gig   Chestnut    Street,    Philadelphia,   Pa. 


Colorado  Electric  Light,  Power  and 
Railway   Association. 

The  meeting  of  electric-light,  power  and  street- 
railway  men  of  Colorado  which  was  called  by 
George  B.  Tripp  was  held  at  Denver  and  resulted 
in  the  organization  of  the  Colorado  Electric  Light, 
Power  and  Railway  Association.  The  meeting  was 
held  in  the  rooms  of  the  Denver  Gas  and  Electric 
Company,  and  ig  companies  were  represented.  The 
object  of  the  association  is  to  foster  and  promote 
the  common  interest  of  its  members  and  to  advance 
scientific  and  practical  knowledge  in  all  matters  re- 
lating to  electric-light,  power  and  railway  companies. 

The  headquarters  will  be  in  Colorado  Springs, 
and  the  first  annual  meeting  will  be  held  at  Denver 
on  October  28th  and  29th.  A  good  programme  is 
being  planned  and  papers  on  topics  of  interest  to 
the  members  are  being  prepared.  ■  The  following- 
named  officers  were  elected  to  serve  until  the  first 
annual  meeting :  President.  J.  F.  Vail,  general  man- 
ager Pueblo  and  Suburban  Traction  and  Lighting 
Company  of  Pueblo;  vice-president,  William  Mayher. 
manager  Greeley  Power  and  Light  Company  of 
Greeley:  secretary  and  treasurer,  George  B.  Tripp, 
general  manager  Colorado  Springs  Electric  Com- 
pany   of    Colorado    Springs. 


Chicago  Street-railway  Situation. 

The  reorganization  of  the  Union  Traction  Com- 
pany and  its  two  underlying  companies — the  North 
and  West  Side — has  been  completed,  the  plans  of 
the  receivers  having  been  ratified  by  the  stockholders. 
Judge  Grosscup  approved  of  the  amendatory  leases 
as  approved  by  the  stockholders,  and  they,  together 
with  the  deeds,  are  now  in  possession  of  the  officers 
of  the  Union  Traction   Company. 

Receiver  Covin  believes  that  the  traction  muddle 
will  be  straightened  out  by  next  spring,  as  negotia- 
tions for  franchise  renewals  can  now  be  conducted 
between  the  city  and  the  receivers  with  less  delay. 
It  is  hinted  that  later  in  the  year  an  effort  will  be 
made  to  consolidate  the  Union  Traction  and  the 
Chicago  City  company  on  the  same  plan  that  the 
North  and  West  Side  lines  were  consolidated.  This 
might  bring  about  the  much-talked-of  universal 
transfer,  but  Chicago  City  stockholders  are  said  to 
be    unfavorable   to   the    plan. 


High  water  is  again  reported  at  Kansas  City, 
Kan.  Two  temporary  bridges  which  were  con- 
structed to  replace  those  destroyed  by  the  June  flood 
were  carried  away  by  the  high  water  last  week  and 
in  floating  down  the  .stream  wrecked  the  steel  rail- 
way bridge  which  supports  the  gas  mains  and  the 
telephone  and  electric-light  cables,  leaving  Kansas 
City.  Kan.,  in  darkness. 


Southwestern  Gas,  Electric   and    Street 

Railway  Association  Not  to  Meet 

This  Year. 

From  Austin,  Texas,  under  date  of  August  17th, 
Frank  E,  Scovill,  secretary  of  the  Southvvestern 
Gas,  Electric  and  Street-railway  Association,  writes 
to  the  Western  Electrician  as  follows:  "After  due 
consideration  it  has  been  decided  not  to  hold  a  meet- 
ing of  this  association  until  our  regular  time  in  the 
spring,  due  notice  of  which  will  be  given  at  the 
proper  time.  By  instruction  of  the  president,  A.  E, 
Judge," 
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August  29,  1903 


•  Dunn-Douglas  Motor-control  System. 

The  problem  of  a  Ihoroughly  satisfactory  system 
of  electric  motor  control  which  shall  embody  at  once 
economy  and  wide  speed  variation  is  an  important 
one,  especially  in  these  days  of  wide  and  diverse  ap- 
plication of  electric  power.  It  is  not  strange,  then, 
that  numerous  patents  are  taken  out  for  devices 
of  more  or  less  merit.  Among  those  of  recent  issue 
which  seem  deserving  of  careful  attention  is  one 
issued  to  Gano  S.  Dunn  and  Edwin  Rust  Douglas, 
both  of  East  Orange,  N.  J.,  which  is  assigned  to  the 
Crocker-Wheeler  Company.  In  describing  their  in- 
vention the  patentees  give  some  interesting  and 
valuable  technical   information. 

In  general  the  invention  relates  to  a  system  of 
motor  control  in  which  the  regulation  of  the  motor 
is  partly  effected  by  shifting  the  motor  connections 
between  different  pairs  of  conductors  which  are  sup- 
plied with  current  and  maintained  at  definite  poten- 
tials and  between  which  the  potential  differences— 
that  is  to  say,  the  electrical  pressures  or  voltages 
between  each  pair  of  conductors— are  different. 
These  required  potential  differences  are  preferably 
supplied  from  conductors  forming  a  system  of  cir- 
cuits which  are  interconnected  by  the  sources  which 
supply  the  current  to  the  conductors  or  which  main- 
tain the  potentials  on  the  conductors,  since  current 
can  then  be  supplied  to  a  motor  by  connection  of  the 
terminals  to  any  two  of  the  conductors.  If  there 
are  three  such  conductors,  they  can  be  paired  m 
three  different  ways.  If  there  are,  for  example,  four 
such  conductors,  they  can  be  paired  in  six  different 
ways.  Hence,  in  a  three-conductor  system  there 
can  be  three  different  arrangements  of  the  con- 
nections .of  the  two  armature  terminals  of  a  motor 
and  the  conductors,  and  in  a  four-conductor  system 
there  can  be  six  different  arrangements  of  the  con- 
nections. If  the  potential  difference  between  each 
two  conductors  in  the  series  has  a  different  value  from 
the  potential  difference  between  any  other  two  con- 
ductors, then  as  many  different  voltages  can  be 
supplied  as  there  are  combinations. 

In  bringing  a  motor  from  a  condition  of  rest  to 
its  maximum  speed  tire  motor  is  successively  con- 
nected, first,  to  the  pair  of  conductors  between  which 
the  potential  difference  is  the  least  in  value,  and 
when  the  motor  has  speeded  up  and  adjusted  itself 
to  the  current  supplied  by  the  potential  difTereiice 
at  this  position  the  motor  connections  are  shifted 
to  the  pair  of  conductors  between  which  the  poten- 
tial difference  has  the  next  higher  value,  and  so  on, 
until  the  motor  is  connected  to  the  pair  of  conduc- 
tors between  which  the  potential  difference  has  the 
higliest  value,  and  it  is  then  in  the  last  position  in 
the  series.  In  passing  from  '  each  position  or  ar- 
rangement of  connections  to  the  next  the  additional 
voltage  which  is  suddenly  thrown  on  the  motor 
causes  a  rush  of  current,  which  will  be  reduced  to 
the  normal  current  as  soon  as  the  motor  can  read- 
just itself  to  the  higher  voltage  by  increased  speed 
or  field  strength.  This  rush  of  current  is  approxi- 
mately proportional  to  the  increase  of  the  voltage. 
If  excessive,  it  will  cause  injurious  sparking  at  the 
commutator,  and  if  it  is  too  long  sustained  it  will 
burn  out  the  armature.  With  4  given  highest  value 
of  potential  and  a  given  number  of  successive  posi- 
tions or  arrangements  of  connections,  which  are 
successively  made  before  connecting  the  motor  to 
the  conductors  with  the  highest  potential  difference, 
the  additional  voltage  at  each  step  will  be  the  least 
■  possible  if  it  is  equal  to  the  total  voltage  divided 
by  the  number  of  steps  between  the  zero  position 
and  the  final  position.  With  this  for  the  additional 
voltage  at  each  successive  position  the  series  of 
voltages  will  be  in  arithmetical  progression.  This 
is  important,  since  if  the  steps  are  unequal  as  to 
voltage  the  voltage  increase  at  some  of  the  steps 
will  have  to  be  larger  and  may  be  too  large  lo  be 
safe;  but  the  percentage  increase  in  the  motor  speed 
between  successive  voltage  positions  will  not  be  the 
same,  and  for  many  purposes  for  which  motor  regu- 
lation is  desirable — as,  for  example,  in  the  indi- 
vidual drive  of  machine  tools — it  is  important  that 
provision  be  made  for  a  series  of  speeds  in  which 
the  percentage  difference  between  successive  speeds 
should  come  within  a  given  amount,  usually  about 
10  per  cent,  an  amount  which  is  less  than  the  per- 
centage difference  of  speed  at  any  of  the  successive 
voltage  positions  and  considerably  less  than  the  dif- 
ference of  speed  between  some  of  the  successive  volt- 
age positions. 

One  object  of  the  invention  is,  therefore,  to  com- 
bine with  an  arithmetical  multiple-voltage  system  a 
secondary  system  of  motor  regulation  that  will  give 
a  series  of  motor  speeds  intermediate  of  the  speeds 
at  successive  voltage  positions,  which  intermediate 
speeds  have  a  substantially  uniform  percentage  dif- 
ference between  successive  speeds.  The  whole 
series  of  speeds  consequently  approximate  to  a 
geometrical  progression. 

Another  object  is  to  provide  suitable  field  regula- 
tion as  the  secondary  system  of  motor  regulation. 

A  third  object  is  to  arrange  the  controller  for 
producing  the  requisite  connections  for  the  speed 
steps  in  consecutive  order  by  movement  of  an  op- 
erated part  of  the  controller  in  one  direction. 

In  the  accompanying  drawing  the  system  illus- 
trated includes  four  conductors,  a  source  of  supply, 
balancing  devices  by  which  the  conductors  are  in- 
terconnected, a  motor,  a  controller  for  effecting  the 
requisite  field  connections  and  armature  connections 
with  the  conductors,  and  a  machine  tool  with  power 


gearing  for  effecting  changes  in  speed  and  power 
in  excess  of  the  working  range  of  the  electrical  part 
of  the  system  at  full  load. 

There  are  four  conductors  (a),  (b),  (c)  and  (d), 
between  which  there  is  a  continuous  rise  or  fall 
of  potential  in  the  order  named.  Between  the  ex- 
treme conductors  a  difference  of  potential  of  240 
volts  is  maintained  by  a  generator  (G).  The  con- 
ductors (b)  and  (c)  are  maintained  at  intermediate 
potentials  with  respect  to  the  extreme  conductors  by 
means  of  a  balancer  consisting  of  three  mechanically 
connected  machines  (B'),  (B')  and  (B^),  which 
may  act  as  generators  or  motors,  and  which  are  so 
proportioned  that  they  will  maintain  potential  dif- 
ferences between  their  armature  terminals  in  the  ra- 
tios of  one.  two  and  three,  respectively,  when  run- 
ning together.  These  machines  are  connected  in 
series  between  the  extreme  conductors  in  the  order 
(B')  (B"'')  (B").  and  they  will  consequently  sub- 
divide the  rise  or  fall  of  potential  of  240  volts  be- 
tween the  extreme  conductors  into  the  values  40 
volts,  120  volts  and  80  volts  between  the  inter- 
mediate conductors  in  the  order  named.  The  bal- 
ancer maintains  the  requisite  potential  differences  be- 
tween the  conductors.  The  machines  which  act  as 
generators  and  which  act  as  motors  will  depend  on 
the    relative    amounts    of    current    drawn    from    the 
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several  conductors.  By  reason  of  the  interconnec- 
tions of  the  generator  and  machines  of  the  balancer 
a  circuit  can  always  be  traced  from  any  one  of  two 
conductors  which  are  being  drawn  upon  to  supply 
a  motor  through  the  main  generator  or  through  one 
or  two  of  the  machines  of  the  balancer,  which  may 
be  acting  as  generators,  to  the  other  conductor.  The 
conductor  (b)  is  connected  between  the  machines 
(B')  and  (B°),  and  the  conductor  (c)  is  connected 
between  the  machines  (B')  and  (B").  Between  the 
conductors  (a)  and  (b)  the  machine  (B'),  which 
is  wound  for  40  volts,  is  connected  and  maintains 
a  potential  difference  of  40  volts,  which  is  the  unit 
potential  difference  of  the  system  as  illustrated. 
Between  the  conductors  (c)  and  (d)  the  machine 
(B°),  which  is  wound  for  80  volts,  is  connected  and 
maintains  a  potential  difference  of  80  volts,  which 
is  double  the  unit  potential  difference.  Between  the 
conductors  (b)  and  (c)  the  machine  (B"),  which 
is  wound  for  120  volts,  is  connected  and  maintains 
a  potential  difference  of  120  volts,  which  is  three 
times  the  unit  potential  difference.  Between  the 
conductors  (a)  and  (c)  the  machine  (B').  yielding 
4.0  volts,  and  the  machine  (B°).  yielding  120  volts. 
are  in  series  and  maintain  a  potential  difference  of 
160  volts.  Between  (b)  and  (d)  the  machine  (ff). 
yielding  120  volts,  and  the  machine  (B"),  yielding 
80  volts,  are  in  series  and  maintain  a  potential  dif- 
ference of  200  volts.  Between  (a)  and  (d)  the 
main  generator  (G)  maintains  a  potential  differ- 
ence of  240  volts.  These  six  different  voltages  form 
an  arithmetical  progression,  beginning  with  the  com- 
mon arithmetical  difference  of  40  volts.  They  are, 
therefore,  in  the  ratios  of  the  numbers  i.  2,  ,3,  4,  5,  6. 
The  only  arithmetical  progression  possible  in  an  in- 
terconnected four-conductor  system  providing  for 
six  potential  differences  in  series  is  with  the  volt- 
ages in  the  ratios  of  these  numbers,  with  the  third 
voltage  of  the  series  between  the  two  intermediate 
conductors  and  the  first  and  second  voltages  of  the 
series  each  between  one  of  the  extreme  conductors 
and  one  of  the  intermediate  conductors  when  the 
conductors  arc  arranged  in  the  order  of  rising  po- 
tential. 

A  controller  is  provided  which  by  consecutive 
movements  in  one  direction  connects  the  armature 
of  the  motor  (M)  with  the  different  pairs  of  the 
conductors  in  the  order  in  which  the  pairs  are 
enumerated  above.  The  arrangement  of  the  con- 
troller   is    shown    in    the    cut. 

The  motor  speeds  at  the  various  positions  indi- 
cated  are   in   approximately   the  same   ratios  as  the 


voltages,  and  the  maximum  horsepower  that  the 
motor  will  safely  generate  at  different  voltages  is 
also  approximately  proportional  to  the  voltages. 
Machine  tools,  such  as  lathes  and  boring  mills, 
with  individual  motor  drives,  for  which  this  sys- 
tem of  speed  regulation  has  been  mainly  devised, 
require,  on  the  other  hand,  about  the  same  maxi- 
mum horsepower  at  the  various  rotative  speeds  at 
which  they  have  to  run,  since  the  variations  in  speed 
arise  from  the  operation  of  the  same  tool  at  the  .same 
maximum  cut,  feed,  and  cutting  speed,  and  there- 
fore the  performance  of  the  same  amount  of  work 
at  different  distances  from  the  axis  of  the  tool.  The 
maximum  torque  varies  inversely  with  the  speed. 
In  a  multiple-voltage  system  wherein  the  motor  is 
run  at  several  voltages  and  speeds  and  the  same 
torque  is  required  at  each  speed  a  motor  with  a 
rating  greater  than  the  required  power  must  be  used. 
This  rating  must  be  greater  according  as  the  work- 
ing speed  range  of  the  driven  machine  at  full  load 
is  greater.  In  consequence,  in  order  to  gvoid  the 
employment  of  a  very  large  motor  only  the  higher 
voltages  are  usually  included  in  the  working  range, 
the  lower  voltages  being  used  for  starting  and  for 
very   light   cuts. 

The  computation  of  the  proportional  speed,  the 
counter  electromotive  force,  and  the  drop  in  the 
armature  due  to  the  resistance  of  the  armature  and 
connections  will  now  be  discussed. 

The  following  constants  will  enter  into  the  com- 
putations :  R  equals  resistance  in  armature  and 
connections,  e  equals  voltage  drop  in  armature 
and  connections  at  rated  full  load.  Let  n  denote 
any  voltage  position,  and  k  the  first  voltage  posi- 
tion in  the  working  range.  At  any  voltage  position 
n  let  V  „  equal  impressed  voltage,  E„  equal 
counter-electromotive  force,  C„  equal  current,  Pn 
equal  power  expressed  in  watts.  The  drop  in  the 
armature  due  to  the  armature  resistance  will  be 
V„ — E„.  For  voltage  positions  at  or  below  k  the 
value  of  the  drop  V„ — b'„  may  be  taken  as  constant 
and  equal  to  e.  For  voltage  positions  at  or  above 
k  the   power   P    will   be   constant. 

We   have  the  following  equations : 


K„. 


C„  =  ■ 


r„  F,„  =  P„. 


(') 


(2) 


Solving  these  equations  for  R,  P„  and  En    gives  the 
following   values : 


:  (V„  —  E„)    F„ 


E„  = 


/-f 


R  I', 


(3) 

U) 


Suppose  the  current  at  position  k  to  be  the  largest 
current  that  the  motor  will  take  with  safety.  For 
this  discussion  that  current  may  be  taken  as  equal 
to  the  normal  rated  current  at  full  voltage,  or  to 
C.  Since  R  is  constant,  we  have  at  position 
k,  Vk — Ek=:C  R.  In  commercial  motors  of  simi- 
lar construction  and  speed  and  adapted  for  the  same 
normal  voltage  the  resistance  drop  at  full  load  will 
be  nearly  the  same,  or  C  R=e.  This  is  practically 
a  constant  through  a  considerable  range  of  sizes 
of  motors  of  the  same  rated  voltage.  Therefore,  at 
position    k, 

V^  —  Et  =  e,  )  (;) 

Ek  =  Vk  —  e.  f 

For   n=k   the  equation   3   becomes 

R  Tk  =  (Vk  —  Ek)  Efc. 

Substituting  equation   5  in   this 

R  Pk  =  e  (Vk  —  e). 

Since  through  the  working  range  the  power  P 
required  by  the  tool  is  constant,  P„  may  be  sub- 
stituted   for    P  k,    whenn^k.    Therefore    forn=k. 

R  P„  =  e  (Vk  —  e).  (6) 

Therefore    equation    4    becomes     for     the    positions 

n  -  k. 


4 


(7) 


Only  the  positive  value  for  the  radical  is  retained, 
since  the  negative  value  pertains  to  a  phase  of  action 
of  dynamo-electric  machinery  that  need  not  be  con- 
;ider:d.  , 

The  following  detailed  computations  will  be 
worked  out  on  the  basis  of  the  third  position  being 
the  lowest  working  position  k  and  that  the  drop 
e  in  the  armature  and  connections  due  to  the 
maximum  allowable  current  is  eight  voltl  The 
power  developed  by  the  moto£  at  position  k  with 
maximum  allowable  current  C  will  evidently  be 
developed  at  any  higher  position  with  an  armature 
current  approximately  inversely  proportional  to  the 
number  of  the  position  or  to  the  motor  speed.  Also 
for  positions  below  k_tbe  maximum  power  ob- 
tainable with  current  C  will  he  approximately  di- 
rectly proportional  to  the  motor  speed  or  number 
of  the  position.  In  these  computations  the  motor 
will  be  assumed  to  develop  the  same  horsepower  at 
and  above  position  k  and  to  draw  current  C 
at  and  below  position  k.  Drop  e  will  hence 
be  the  same  at  and  below  position  k.  It  will  not 
be  much  greater  than  this  in  practice,  for  if  by 
misuse  or  accident  an  excessive  load  is  put  on  the 
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motor  when  connected  to  a  low  voltage,  thereby 
increasing  the  drop  and  permitting  an  abnormal  flow 
of  current,  the  circnit  will  be  opened  either  by  the 
melting  of  one  of  the  fuses  (f)  or  by  operatioit  of 
the  circuit  breaker  (F).  Then  the  counter  electro- 
motive force  will  be  for  the  impressed  voltages  at 
the   position   n  =  k 

E,  =  40  —  8  =  32 
E.=:So  — 8  =  72 
Ej  =  120  —  8=  112 
Equation   7  gives   the   counter-electromotive   force 
for  the  impressed  voltage  at  the  positions  n>k 
E.  =  154.2 
Es  =  195.4 
E.  =  236.2 
The    speed    of    the    motor    at    position    6    will    be 
regarded  as  the  normal  speed  and  denoted  by  unity. 
The  speed   of  the  motor  at  each  voltage  position  is 
proportional    to    the    counter    electromotive    force   at 
the  position.     The  speeds  at  all  the  voltage  positions 
and  the  elements  included  in  the  calculations  of  the 
speeds  are  shown  in  the  following  table : 


Voltace 

ImpresL,ed 

Drop  in 

Counter  E. 

Proportional 

Position  n. 

VoUace  \*„. 

^'n—^- 

M.  F.  £„. 

Speed. 

I 

40 

8 

32 

.135 

2 

80 

S 

72 

.305 

3 

IZO 

8 

112 

.474 

160 

5.8 

154.2 

.652 

5 

200 

4.6 

195.  + 

.827 

6 

240 

^.s 

236.2 

1. 000 

These  speeds  are  not  close  enough  to  each  other  to 
meet  the  usual  machine-shop  requirements  for  lathes 
and  other  rotary  tools,  and  it  is  important  to  sub- 
divide the  voltage-speed  steps  by  a  series  of  speeds 
in  steps  of  about  10  per  cent.,  so  that  successive 
steps  have  a  ratio  of  about  i  to  I.io.  as  ordi- 
narily desired  for  lathes  and  boring  mills.  If  the 
ratio  is  greater,  the  most  economical  cutting  speed 
cannot  always  be  approximated  with  sufficient  ac- 
curacy. .\  much  closer  series  of  speeds,  on  the 
other  hand,  is  not  necessary,  owing  to  the  difficulty 
of  accurately  judging  the  .speed  at  the  cutting  tool. 
The  speed  regulation  of  the  motor  for  these  inter- 
mediate speeds  is  conveniently  made  by  weakening 
the  field  of  the  motor.  A  given  field  has  the  effect 
of  causing  the  same  ratio  of  speed  increase  without 
regard  to  the  voltage  which  is  being  supplied  to  the 
armature.  From  a  comparison  of  the  speeds  at  the 
successive  voltage  positions  it  will  be  seen  that  the 
greatest  number  of  steps  are  required  between  the 
first  and  second  voltage  positions  with  a  successively 
decreasing  number  of  steps  between  the  succeeding 
positions  in  order  to  pro\'ide  a  series  of  speeds  in 
the  required  ratio.  It  has  been  found  by  trial  that 
a  series  of  speed  increments  with  the  fifth  root  of 
the  ratio  of  speeds  between  positions  2  and  3  for  a 
common  ratio  in  addition  to  meeting  the  above  con- 
ditions will  give  a  whole  number  of  subdivisions  all 
in  nearly  uniform  ratio  between  each  of  the  con- 
secutive speeds  of  the  voltage  positions.  This 
series  is  represented  by  the  following  numbers : 
r=  1.092.  r^^  1.193.  r' =  1.304.  r'^  1.424.  r"  ^ 
1.555.  r"  —  1.699.  r'  =  1.856.  r'  =2.028.  If  these 
speed  increments  are  made  by  introducing  resist- 
ances (r)  (r)  in  the  field  circuit,  the  same  rheostat 
sections  and  contact  fingers  can  be  used  in  mak- 
ing the  required  speed  changes  between  each  of 
the  voltage  positions,  but  using  a  lesser  number  be- 
tween the  higher  voltage  positions.  By  combining 
with  the  contact  sections  for  the  voltage  connec- 
tions the  requisite  .stepped  contact  sections  (R, )  to 
(R«)  for  the  operation  of  the  rheostat,  so  that  they 
will  operate  together  in  proper  sequence,  and  adding 
additional  steps  above  the  si.Nth  voltage  position  a 
series  of  graduated  speeds  in  substantially  geometri- 
cal progression  can  be  obtained  by  consecutive  move- 
ments of  the  controller  in  the  same  direction,  and 
these  will  be  as  in  the  following  table : 


Controller 

Voltage 

Speed  Increase 

by  Field 

Regulation. 

Reculatinc 

Position. 

Position. 

Speed. 

I 

I 

•  135 

2 

I 

.092   • 

.148 

3 

t 

•  193 

.162 

4 

I 

.304 

.177 

5 

t 

.424 

■  193 

I 

.555 

.211 

7 

■     I 

.699 

.230 

I 

.856 

•251 

'* 

r 

1.028 

•  275 

in 

2 

.305 

II 

2 

.092 

.333 

13 

2 

•  301 

.398 

14 

2 

.424 

.434 

■5 

.474 

.092 

.318 

17 

.193 

.566 

18 

,3<M 

.61S 

19 

.652 

20 

.092 

.714 

21 

.193 

.779 

22 

.827 

23 

.092 

.904 

24 

6 

1.000 

25 

6 

.092 

1,092 

6 

.193 

I.I93 

27 

6 

.304 

1.304 

6        ; 

.424 

1.424 

29 

6             1 

.555 

1.555 

30 

6    . 

.690 
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of  controllers,  it  is  preferable  to  omit  the  second 
and  third,  fifth  and  sixth,  and  eighth  and  ninth 
controller  positions,  as  illustrated  by  the  full-line 
•steps  of  the  contact   section    (R,). 

The  lower  limit  of  the  working  range  was  taken 
at  voltage  position  3  (see  table)  in  making  the  fore- 
going computation.  This  is  controller  position  (15), 
The  upper  limit  under  these  circumstances  would  be 
at  controller  position  (28),  making  a  working  range 
of  three  to  one.  If  a  larger  motor  be  employed,  the 
Nvorking  range  may  be  extended  from  voltage  posi- 
tion 2,  wdiich  is  controller  position  (10),  to  con- 
troller position  (30).  This  wall  give  a  working  of 
5.57  to  I.  On  the  other  hand,  if  a  more  limited 
range  only  is  needed  the  working  range  may  be 
restricted  between  voltage  position  4,  which  is  con- 
troller position  (19),  and  controller  position  (27). 
This  will  give  a  working  range  of  two  to  one.  The 
total    controller   range   is    12.5   to    i. 

On  some  machines,  such  as  lathes,  which  require 
a  greater  range  of  speed  than  the  motor  can  give, 
back  gearing  can  be  used,  as  shown  in  the  figure,  and 
almost  anv  desired  speed  can  be  obtained  with  the 
apparatus. 
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ship  from  the  course  and  also  the  location  of  the 
cable,  so  that  with  such  information  the  vessel  can 
be   directed  aright. 

Instead  of  an  alternator  producing  an  alternating 
current  in  the  cable,  as  above  mentioned,  a  direct- 
current  dynamo  or  other  source  of  continuous  elec- 
tromotive force  with  a  make-and-break  current  can 
be  also  used  with  equal  advantage.  The  above  is 
a  general  description  of  the  apparatus,  though  the 
inventor  has  proposed  modifications  based  upon  the 
same  principle.  The  device  evidently  is  not  limited 
to  rivers  but  may  be  applied  to  hidden  shoals  and 
reefs  on  the  coast. 


Electric  Shoal-water  Alarm. 

It  is  evident  that  Mr.  R.  B.  Owens,  professor  of 
electrical  engineering  in  McGill  University  at  Mon- 
treal, has  lost  none  of  his  American  inventiveness 
by  his  residence  in  Canada.  He  has  recently  exer- 
cised his  ingenuity  in  thinking  out  an  electrical  de- 
vice to  aid  navigators  to  pass  through  dangerous 
passages,  with  ships,  in  safetj'.  This  invention, 
broadly  expressed,  may  be  .said  to  consist  in  arrang- 
ing a  conductor  capable  of  creating  an  active  field 
in  a  position  relative  to  the  course  to  be  followed 
by  the  vessel,  and  after  the  vessel  is  once  within 
the  field  to  provide  means  by  which  the  steersman 
may  ascertain  if  the  vessel  deflects  from  its  course. 
The  accompanying  cut  shows  a  profile  of  a  river, 
with  relative  position  of  ship,  conductor  and  field 
of  force. 

A.  single  insulated  conductor  is.  laid  along  the 
center  of  a  river  channel,  preferably  in  sections  sev- 
eral miles  in  length,  and  the  ends  of  each  section 
are  connected  through  magnetically  screened  branch 
wires  to  terminal  wires  which  lead  to  an  alternator 
or  other  means  of  producing  a  variable  electric  cur- 


Susquehanna  River  Power  for  Balti- 
more. 

Besides  the  large  hydro-electric  power  plant  at 
York  Haven,  Pa.,  described  on  Pages  152  and  153 
of  this  issue  of  the  Western  Electrician,  plans  are 
being  developed  for  large  waterpowers  at  other 
points  along  the  Susquehanna  River.  It  is  pro- 
posed to  develop  the  falls  of  this  river  and  trans- 
mit the  power  to  Baltimore  to  run  the  street  rail- 
ways, the  electric-light  plant  and  furnish  power  to 
factories.  No  official  announcement  of  the  status 
of  the  plans  has  been  made,  but  it  is  given  out  in 
Philadelphia  and  New  Vork,  where  the  largest  sub- 
scribers to  the  undertaking  are  located,  that  about 
$i2,ooo,coo  will  represent  the  investment  to  be  made. 

The  plans  contemplate  three  developments  on  the 
river  of  perhaps  50,000  horsepower  each.  The  scope 
of  these  operations  takes  in  the  river  frontage  from 
the  Peach  Bottom  pool,  just  north  of  the  Maryland 
line,  to  a  point  in  the  vicinity  of  Deer  Creek.  Con- 
siderable property  within  these  boundaries  has  been 
purchased   for  the   works  to  be  constructed. 

The  first  development  is  designed  to  furnish  power 
to  the  United  Railways  and  is  to  be  ready  in  about 
two  years.  This  power  will  be  brought  to  Baltimore 
by  a  transmission  line  about  35  miles  long.  It  will 
be  delivered  to  the  converting  station  as  a  high- 
tension  alternating  current  of  about  13,000  volts 
pressure.  At  the  station  it  will  be  reduced  in  pres- 
sure and  converted  into  direct  current.  For  sup- 
plying the  United  Railways  the  current  will  be  car- 
ried to  the  sub-stations  on  Druid  Hill  Avenue  and 
on  Nunnery  Lane,  and  the  reduction  and  conversion 
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Since  the  speeds  following  the  first  voltage  position 
are  not  within  the  working  range  of  the  system, 
owing  to  the  small  power  which  the  motor  can 
safely  develop,  it  is  not  important  that  they  should 
be  so  close  together,  and  in  the  actual  construction 


rent.  The  magnetic  screening  of  the  wires  may  be 
effected  by  surrounding  them  with  iron  or  other 
suitable  material,  preferably  in  the  form  of  tubes. 
The  means  carried  by  the  vessel  whereby  the  steers- 
man can  ascertain  the  position  of  the  ship  relative 
to  the  conductor,  consist  of  a  baseplate  or  bracket 
secured  to  the  deck  and  located  to  overhang  the 
stern  of  the  vessel,  the  bracket  carrying  an  upright 
pedestal  or  shaft,  arranged  in  such  a  way  as  to  al- 
ways remain  in  a  vertical  position  notwithstanding 
the  rolling  of  the  ship.  Upon  the  shaft  is  mounted, 
so  as  to  be  capable  of  rotation,  a  collar  having  a 
horizontal  spindle  and  a  vertical  arm  projecting  from 
it,  the  horizontal  spindle  being  adapted  to  carry 
rotatably  upon  it  one  of  a  pair  of  coils  and  the  arm 
to  carry  rigidly  the  second  coil.  The  collar  on  the 
pedestal  also  carries  a  pointer  to  indicate  upon  a 
stationary  dial,  carried  by  the  pedestal,  while  an- 
other pointer  is  secured  upon  the  spindle  to  indicate 
upon  a  second  dial,  carried  by  the  arm.  The  ter- 
minals of  each  of  the  coils  are  connected  to  the 
terminals  of  telephones,  and  thus  form  separate 
closed  circuits  in  wdiich  sounds  will  be  created,  or 
not,  according  to  the  position  of  each  coil  relatively 
to  the  conductor,  as  will  now  be  explained. 

In  the  cut  the  arcs  concentric  with  the  cable  rep- 
resent lines  of  magnetic  force  constituting  an  active 
field.  Normally,  with  the  vessel  directly  above  the 
cable  and  longitudinally  in  the  saine  vertical  plane, 
one  coil  will  stand  vertically  athwartship,  the  other 
lying  horizontally  fore  and  aft,  with  its  axis  in  the 
same  vertical  plane  as  the  keel-line  of  the  ship,  and 
each  pointer  will  be  directed  to  a  vertical  plane  com- 
mon to  the  axis  of  the  cable  and  the  vessel  keel,  but 
of  course  one  pointing  horizontally  and  the  other 
vertically.  With  the  parts  in  such  position  one  coil 
is  tangent  to  the  lines  of  the  active  field  and  the 
other  is  in  the  plane  of  such  lines,  with  the  result 
that  no  sound  can  be  heard  in  either  telephone,  and 
consequently  the  ship  is  known  to  be  in  its  proper 
position  relatively  to  the  cable.  If  sounds  should 
be  heard  by  the  steersman  in  one  or  the  other  or 
both  telephones  it  will  mean  that  the  ship  has  veered 
from  the  course  and  in  so  doing  placed  the  coi'ls 
obliquely  to  the  lines  of  the  active  field,  thus  creating 
the  sounds.  It  will  now  be  necessary  to  turn  the 
coils  to  such  a  degree  as  will  bring  them  into  their 
initial  relation  to  the  lines  of  the  active  field,  the 
accomplishment  of  which  will  be  indicated  by  a  ces- 
sation of  the  sounds  in  the  telephones :  and  having 
established  this  relation  the  pointers  will  indicate 
upon   the   dials    the   direction   of  divergence   of   the 


made  there.  These  stations  are  built  and  equipped 
for  this  purpose.  The  power  company  has  a  30-year 
contract  with  the  United  Railways,  which  calls  for 
a   ma.ximum  of  40,000  horsepower. 

Besides  the  United  Railways,  the  United  Electric 
Light  and  Power  Company  will  employ  the  power 
from  the  Susquehanna  River.  This  latter  corpora- 
tion will  be  owned  by  the  company  operating  the 
power  development,  and  will  act  as  its  distributing 
agent  in  Baltimore.  The  second  and  third  develop- 
ments will  be  placed  under  construction  after  the 
completion  of  the  first,  and  it  is  expected  that  they 
will  supply  power  to  Wilmington,  Del.,  and  Phila- 
delphia. 

It  is  asserted  that  every  feature  of  the  Susque- 
hanna development  has  been  worked  out.  Not  only 
has  this  been  done,  but  each  detail  has  been  gone 
over  several  times  by  some  of  the  best-known  elec- 
'trical  and  mechanical  engineers  in  the  country,  in- 
cluding L.  B.  Stilwell,  who  was  electrical  engineer 
for  the  Niagara  Falls  Power  Company,  and  James 
H.  Harlow  of  Pittsburg,  wdio  is  the  chief  engineer 
of  the  Susquehanna  Electric  Power  Company. 
Others  who  have  made  reports  on  the  enterprise 
include  Dr.  Louis  Duncan  and  Stone  &  Webster  of 
Boston,  Dr.  Coleman  Sellers  of  Philadelphia,  Clem- 
ens Herschel  and  John  Bogart,  consulting  engineers 
of  the  Niagara  plant ;  Charles  A,  Allen  of  Worces- 
ter, Mass. :  Foster  Crowell  of  New  York,  and  sev- 
eral of  the  principal  engineers  of  the  Westinghouse 
and   General   Electric   companies. 


Street-railway  Civilities  in  Mexico. 

A.  J.  McDonald,  formerly  connected  with  the 
Montreal  street  railway,  now  traffic  superintendent 
of  the  electric  street-railway  system  in  the  City  of 
Mexico,  says  that  there  are  300  cars  in  operation  in 
the  Mexican  capital  and  the  trackage  amounts  to 
157  miles.  The  old  mule-drawn  car  is  now  practi- 
cally a  thing  of  the  past.  One  great  impediment  to 
traffic  in  the  earlier  days  of  the  street  railway,  he 
says,  was  the  extreme  politeness  of  the  people.  When 
a  Mexican  left  the  car  he  felt  obliged  to  shake  hands 
with  everyone  he  knew  on  the  car,  and  then,  if  there 
were  any  particular  friends  present,  he  stopped  to 
embrace  them.  Every  time  anyone  left  the  car  this 
operation  had  to  be  repeated,  the  car  being  held 
the  meantime.  With  the  advent  of  the  trolley  car 
the  motormen  were  instructed  not  to  wait  for  these 
civilities  to  be  carried  out,  and  thus  the  custom 
was   broken   up. 
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DEVELOPMENT  OF  THE  TELEPHONE   FIELD. 


Noise  and  Lightning  Arrester  for  Tele- 
phone Wires. 

Many  users  of  aerial  lelcplione  lines  know  the 
annoyance  of  humming  telephone  wires  on  a  windy 
day,  and  have  longed  for  someone  to  invent  a  con- 
trivance which  would  do  away  with  the  nnisance. 
The  accompanying  cuts  illustrate  a  device  designed 
for  this  purpose  by  Alexander  Stiles  of  Martins- 
ville, Ind.,  and  represent  in  perspective  and  cross- 
section    the    inventor's    idea. 

A  clasp,  of  spring  metal,  preferably  brass  or  steel, 
has  an  eye  at  one  end  through  which  the  end  of 
the  wire  is  threaded  and  the  end  brought  back  and 
twisted  to  the  body  of  the  wire.  The  thinned  corners 
of  the  clasp  adjacent  to  the  loop  in  the  wire  are 
bent  over  against  the  wire,  to  make  the  joint  rigid 
between  the  clasp  and  wire— that  is,  so  a  rotary 
or  torsional  movement  of  the  wire  will  carry  the 
clasp    with    it-  in    a    corresponding   movement.     The 
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NOISE    AND    LIGHTNING    ARRESTER    FOR    TELEPHONE 
WIRES. 

end  opposite  the  eye  has  a  longitudinal  split  to  receive 
the  end  of  a  plug.  The  opposite  end  of  the  plug 
is  perforated,  and  through  this  perforation  the  other 
wire  is  connected  in  the  same  manner.  The  plug 
has  wedge-shaped  sides  and  the  clasp  has  corre- 
spondingly shaped  sides,  so  that  the  plug  is  held 
firmly  within  the  clasp,  and  when  one  of  the  parts 
is  revolved  the  other  most   move  in   like   manner. 

Where  the  telephone  wire  enters  a  building  it  is 
provided  with  the  above-described  detachable  con- 
nection. One  of  the  parts  has  a  cable  attached  to 
it,  which  drops  down  within  reach  of  a  person 
standing  on  the  ground  below.  When  a  storm 
is  approaching,  the  electrical  connection  is  broken 
by  pulling  down  on  the  cable,  which  separates  the 
line  wire,  and  the  disconnected  ends,  dropping  down 
to  earth,  ground  the  wires.  It  is  asserted  that  prac- 
tical working  has  demonstrated  that  such  a  form 
of  connection  will  do  away  with  vibration  and  ac- 
companying noise,  besides  acting  as  a  means  of  dis- 
connecting  during   an   electrical   storm. 


NEW  COMPANIES. 


The  Orient  Telephone  Company  of  Orient,  Texas, 
has  been  incorporated  with  a  capital  stock  of  $20,000. 

A  new  telephone  system  is  to  be  installed  at  Ches- 
terfield, 111.,  by  the  Chesterfield  Telephone  and  Tele- 
graph Company.  The  company  has  recently  been  in- 
corporated by  W.  J.  Finch,  Jr.,  W.  H.  Drood  and 
Frank  Towse  and  is  capitalized  at  $15,000. 

A  franchise  is  sought  by  the  Hamilton  County 
Telephone  Company  of  Chattanooga,  Tenn.,  for  the 
construction  of  a  telephone  system.  The  company 
has  recently  been  incorporated  with  a  capital  of 
$io,coo  by  Z.  C.  Patten,  H.  S.  Probasco  and  others. 

The  Dublin  Telephone  and  Manufacturing  Com- 
pany has  been  organized  at  Dublin,  Ga.,  with  a  cap- 
ital of  $100,000.  The  organizers,  A.  Block,  N.  M. 
Block,  Malcolm  Jones  and  others,  have  applied  for 
a  charter  and  propose,  among  other  things,  to  estab- 
lish an  extensive  telephone   system. 

The  People's  Telephone  Company  has  been  organ- 
ized with  a  capital  stock  of  $250,000  and  with  offices 
at  Gainesville,  Texas;  Mineral  Wells,  Texas,  and 
Chicago,  111.  It  will  build  and  operate  a  telephone 
system  through  a  number  of  counties  of  North 
Texas.  The  incorporators  are  F.  B.  McElroj',  Sid- 
ney L.  Samuels  of  Fort  Worth,  S.  A.  Jones,  George 
D.  Winter,  W.  E.  Jones,  William  Rowland  of  Chi- 
cago  and    John    King   of    Gainesville. 


TELEPHONE  MEN. 

L.  H.  Stoddard  has  succeeded  E.  M.  Hungerford, 
who  has  resigned  as  superintendent  of  the  Montana 
and  Wyoming  Telephone  Company  at  Billings,  Mont. 

J.  D.  Linville  has  resigned  the  position  of  manager 
of  the  Bell  telephone  sy.stem  in  Shelbyville,  Ind., 
and  has  been  succeeded  by  M'.  R.  Morrison  of  In- 
dianapolis. 

L.  D.  Richardson,  formerly  manager  of  the  Wis- 
consin Telephone  Company's  office  at  La  Crosse, 
Wis.,  has  been  made  general  superintendent  of  the 
Twin    City    Telephone    Company    at    Minneapolis. 

G.  J.  McNaughton,  manager  of  the  local  exchange 
at  St.  Cloud,  Minn.,  for  the  Northwestern  Telephone 
Exchange  Company,  was  killed  by  a  live  wire.  He 
attem))ted  lo  cut  a  wire  which  was  crossed  on  a 
light  line  and   received  the  current  of  2,300  volts. 


Telephone    News  from   the    Northwesti 

A  new  telephone  company  has  been  formed  at 
Lake  Nebagemain,  Wis.,  and  a  local  exchange  of  40 
connections  is  installed.  The  officers  of  the  com- 
pany are   all   business   men   of   Superior. 

Articles  of  incorporation  have  been  filed  by  the 
Bayfield  County  Telephone  Company  of  Washburn, 
Wis.  The  new  line  will  connect  with  a  toll  line 
to  Duluth  and  Superior.  In  the  other  direction  the 
line  is  already  completed  to  Mellen  and  will  be  built 
on  farther  south.  The  incorporators  are  T.  C.  Jacks, 
C.   A.  Lamoreaux  and  C.   F.  Latimer. 

The  Cedar  Valley  Telephone  Company  of  Water- 
loo, Iowa,  is  putting  in  a  local  exchange  at  Arling- 
ton, where  it  will  also  connect  with  two  rural  lines. 

The  bids  are  said  to  be  still  too  high  for  the  Iowa 
Telephone  Company's  building  at  Des  Moines.  This 
is  the  second  time  bids  have  been  submitted,  and 
they  are  yet  $5,000  above  the  amount  to  be  expended. 

The  Lewiston  Telephone  Company  has  been  or- 
ganized at  Lewiston,  Minn.,  with  $10,000  capital 
stock,   to   establish    a   local   exchange. 

The  McLeod  County  Telephone  Company  of  Glen- 
coe,  Minn.,  has  been  incorporated  with  $50,000  capital 
stock. 

The  strike  of  telephone  linemen  at  Oshkosh,  Wis., 
employed  by  the  Wisconsin  Telephone  Company  has 
been  settled,  the  men  securing  a  nine-hour  day  at 
$2.50. 

The  new  Tri-state  Telephone  and  Telegraph  Com- 
pany of  Minneapolis  is  floating  $250,000  of  six  per 
cent,  preferred  stock.  This  company  is  organized 
to  build  long-distance  toll  lines  to  connect  with  the 
Twin  City  Telephone  Company.  The  new  company 
has  purchased  as  an  investment  nearly  $800,000  of 
the  stock  of  the  Twin  City  company.  The  Tri- 
state  company  is  constructing  its  first  toll  line  to 
Austin,  Minn.,  via  Northfield,  Faribault,  Owatonna 
and  intermediate  towns. 

The  Citizens'  Telephone  Company  of  Sioux  Falls, 
S.  D.,  has  bought  a  building  in  which  to  locate  the 
central    exchange   station. 

MacDougal  &  Taylor  of  Wahpeton,  N.  D.,  have 
purchased  the  telephone  system  at  Miller,  S.  D., 
of  James  Fitzgerald,  and  will  overhaul  and  improve 
it.     A  rural  system  will  be  added. 

The  Northwestern  Telephone  Exchange  Company 
of  Minneapolis  has  amended  its  articles  of  incor- 
poration, increasing  its  debt  limit  to  $4,000,000.  This 
has  become  necessary  from  the  extensions  made  or 
pending  in  both  the  city  and  long-distance  s^'stems. 
The  exchange  on  the  East  Side  in  Minneapolis  is 
to'  be  enlarged  to  relieve  the  pressure  of  work  on 
the  central  exchange.  The  toll  lines  are  to  be  run 
into  the    East    Side    station   direct. 

La  Crosse,  Wis.,  has  passed  the  proposed  ordi- 
nance compelling  all  telephone  lines  in  the  paved 
district  to  be  placed   underground.  R. 


Indiana  Telephone  Items. 

Two  new  telephone  companies  were  incorporated 
last  week.  The  Wheatland  Independent  Telephone 
Company,  with  a  capital  stock  of  $14,000,  will  have 
its  principal  office  and  exchange  at  Wheatland.  The 
directors  are  S.  S.  Weaver,  J.  S.  Nicholson  and 
others.  The  Union  Telephone  Company  of  Carmel, 
Hamilton  County  (capital  stock,  $10,000),  will  es- 
tablish an  exchange  at  Carmel  and  construct  lines 
in  Hamilton,  Clinton  and  Marion  Counties.  The 
board  of  directors   is   headed  by  John  R.  Collins. 

A  committee  of  business  and  professional  men 
representing  the  Municipal  Telephone  Company  of 
E'vansville  recentlj'  made  a  tour  of  a  number  of 
cities  in  the  East  where  the  automatic  telephone  is 
in  service,  and  the  gentlemen  composing  it  report 
being  well  pleased  with  what  they  saw  of  the  work- 
ings of  the  automatic  telephone. 

At  a  meeting  of  the  Employers'  Association  in 
Marion  on  August  i8th  it  was  decided  to  raise  a 
fund  to  carry  on  the  fight  of  the  United  Telephone 
Company  against   the   striking  union   linemen. 

D.  E.  M.  Beckman  and  E.  O.  Woods  have  pur- 
chased the  Van  Buren  telephone  system  of  R.  W. 
Low^e.  Mr.  Beckman  sold  the  plant  to  Lowe  seven 
months  ago,  but,  owing  to  the  fact  that  Mr.  Lowe 
owned  another  plant,  his  attention  was  divided,  and 
he  could  not  attend  to  both  properly.  Mr.  Beckman 
says  he  will  add  improved  appliances  and  make  ex- 
tensions to  the  Van  Buren   system. 

A  proposition  calling  for  an  appropriation  by  the 
City  Council  of  Evansville  of  $960  a  year  for  the 
use  of  as  many  telephones  as  the  city  may  need,  by 
tile  Municipal  Telephone  Company,  has  raised  a  storm 
of  objection.  The  Cumberland  Telephone  Company 
is  at  present  furnishing  all  the  telephones  the  city 
needs  gratis,  and  it  is  difficult  for  the  people  to 
understand  why  the  promoters  of  the  Municipal 
Telephone  Company,  who  claim  to  be  working  so 
hard  "for  the  interest  of  the  city,"  want  to  charge 
the  city  $960  for  the  use  of  their  telephones.        F. 


Southern  Telephone  Developments. 

The  Huntsville  (Ala.)  and  Guntersvillc  Telephone 
Company  will  build  a  16-mile  extension.  The 
American  Telephone  Company  will  also  bnild  an 
extension    In    NewmarK-et. 

Every  lelephone  of  the  Athens  (Ga.)  telephone 
exchange    was    recently    burned    out   by    a    lelephone 


wire  sagging  and  coming  in  contact  with  an  elec- 
tric-railway wire.  The  loss  is  estimated  at  from 
$1,000  to  $2,000. 

The  Adams  telephone  system  of  Stewart  County, 
Ga.,  has  been   extended  to   Columbus. 

The  Hamilton  Telephone  Company  is  a  new  or- 
ganization at  Chattanooga  growing  out  of  the  re- 
port that  the  Cumberland  Telephone  Company  would 
raise  its  rates.  The  new  concern  has  been  granted 
a  franchise  by  both  branches  of  the  City  Council,  and 
the  franchise  referred  to  the  proper  committees.  It 
is  stipulated  that  rates  shall  not  exceed  $24  for  resi- 
dences and  $36  for  business  houses,  'i'he  figures 
which  it  is  said  the  Cumberland  company  will  put 
into  operation   are  $30  and  $48. 

The  Clinton  (N.  C.)  and  Garland  Telephone  Com- 
pany has  been  chartered.  There  are  now  several 
hundred  local  telephone  companies  in  North  Caro- 
lina. L. 


Bell  Telephone  Output. 

The  American  Telephone  and  Telegraph  Com- 
pany makes  the  following  comparative  statement  of 
instrument  output  for  July  and  the  first  seven  months 
of    1903 : 

July —  1903.  1902.  1901.  1900. 

Gross     output 69,194         59,935         56,526         65,463 

Returned    44,ii6         34.054         30,241         30,093 

Net   output    25,078  25,881  26,285  35,370 

Since   Jan.    i — 

Gross  output   669,258  649,044  526,449  411,609 

Returned     279,257  260,321  224,810  162,753 

Net   output    390,001       388,723       301,639       248,856 

July    31  — 
Total    in    use 3,S40,32i     2,914,735     2,254,455     1,829,361 


GENERAL  TELEPHONE  NEWS. 

Rust  Bros,  of  San  Angelo,  Texas,  are  installing 
a    telephone    system   at    Sonora,    Texas. 

A  telephone  line  is  being  constructed  between  the 
towns  of  Mier  and  Doctor  Arroyo,  Mexico. 

The  Commercial  Telephone  Company  has  been 
granted  a  franchise  for  the  construction  of  a  tele- 
phone system  at  Seguin,  Texas. 

Plymouth  (Mich.)  capitalists  interested  in  the 
telephone  company  of  that  place  are  talking  of  build- 
ing   an    exchange    line    to    South    Lyon. 

The  Chesapeake  and  Potomac  Telephone  Company 
of  Baltimore,  Md.,  is  contemplating  the  establishing 
of  a   telephone   exchange  at  Brunswick,   Md. 

The  Iron  Range  Electric  Telephone  Company  is 
considering  a  proposition  from  citizens  of  Grand 
Rapids,  Minn.,  to  purchase  its  exchange  in  that  citj'. 

Lightning  recently  set  fire  to  the  building  occu- 
pied by  the  Valley  Telephone  Company's  exchange 
at  Flushing,  Mich.,  and  the  building  and  the  tele- 
phone exchange  were   destroyed. 

The  Yellowstone  Park  Telephone  and  Telegraph 
Company  will  connect  its  park  system  with  Bozeman, 
Mont.,  via  Trail  Creek,  and  will  also  build  a  line 
at  once   between  Bozeman  and  Norris. 

The  Eastern  Illinois  Independent  Telephone  Com- 
pany has  been  incorporated  under  the  laws  of  New 
Jersey.  The  capital  stock  of  the  company  is  $500,- 
000,  and  the  incorporators  are  C.  N.  King,  LeGrand 
Bouker  and  W.  M.   Greene. 

Telephone  lines  are  to  be  constructed  in  Northern 
New  1  ork  by  the  recently  incorporated  Clinton 
Telephone  Company  of  Plattsburg,  N.  Y.  The  com- 
pany has  a  capital  of  $50,000.  and  the  directors  are 
J.  M.  Wever,  R.  S.  Rumsey  and  Isaac  Merkel  of 
Plattsburg. 

The  Bell  Telephone  Company  has  submitted  to  the 
city  of  Hamilton,  Ont.,  a  proposition  for  the  ex- 
clusive franchise  for  the  next  five  years,  which 
will  likely  be  accepted.  The  company's  proposal  is 
to  pay  the  city  $2,900  a  year;  give  the  city  125  tele- 
phones at  a  cost  of  $25  each,  and  look  after  the 
police-call  system.  The  rate  for  private  telephones 
will  be  $30  a  year,  unlimited,  and  $25  for  a  measured 
service. 

The  Rural  Home  Telephone  Company  of  Owens- 
boro,  Ky.,  has  been  incorporated  with  a  capital  stock 
of  $25,000  by  H.  K.  Cole  and  J.  K.  Woodruff,  both 
of  Owensboro,  and  F.  A.  Lundquist  of  Chicago. 
The  company  will  establish  automatic  exchanges  in 
several  small  towns  in  the  district  about  Owensboro, 
to  be  operated  in  connection  with  the  Home  Tele- 
phone Company  of  that  place,  and  next  year  it  will 
probably  do  a  more  extensive  business  in  the  way 
of  building. 

Tt  is  reported  that  H.  E.  Huntington,  in  addition 
til  acquiring  more  than  1,000  miles  of  long-distance 
telephone  lines  in  Texas,  Louisiana  and  Indian  Ter- 
ritory, has  also  purchased  all  of  the  Independent 
telephone  exchanges  in  the  several  towns  and  cities 
with  which  these  long-distance  lines  connect.  It  is 
stated  that  he  will  invest  a  large  amount  of  money 
in  establishing  new  exchanges  and  in  extending  the 
long-distance  system.  Frank  B.  Smith  of  San  An- 
tonio is  in  active  charge  of  these  Independent  tele- 
phone   interests. 
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Mr.    Emmet  on    the    Curtis    Steam  Tur- 
bine. 

In  tlie  discussion  of  steam  tiirliines  at  tlie  recent 
Cliicago  convention  of  tlie  National  Electric  Light 
Association   W.   L.  R.   Emmet  of  Schenectady   said : 

I  want  to  say  that  my  name  has  been  given  a 
good  deal  of  prominence  in  connection  with  this 
subject  at  this  time,  through  the  kindness  of  Presi- 
dent Ferguson  and  Professor  Robb,  but  it  is  my 
wish  in  the  beginning  to  say  something  concerning 
the  great  value  originally  of  Mr.  Curtis'  work  on 
this  steam  turbine.  Our  work  in  Schenectady  (,it 
has  not  been  mine  alone)  has  been  in  connection 
with  the  mechanical  development  of  the  turbine,  and 
also  in  the  development  of  the  methods  of  making 
it  economical,  proportioning  it :  and  it  has  been 
largely  the  result  of  facilities  for  experimenting,  and 
persistent    experimenting. 

Mr.  Curtis'  ideas,  originally,  of  this  turbine  w'ere 
very  clear  and  distinct.  The  great  difficulty  in  tur- 
bine manufacture,  as  Professor  Robb  has  explained, 
is  the  enormous  speed  of  steam  discharged  with  its 
own  energA*.  Steam  discharges,  using  the  whole 
energy  from  high  pressure  to  vacuum,  at  something 
like  4,000  feet  per  second,  and  it  is  impossible  to 
rvm  any  wheel  at  a  speed'  nntch  more  than  1,200 
feet  per  second,  and  consequently  we  have  a  diffi- 
culty which  does  not  exist  in  waterw'heels.  Mr. 
Curtis  conceived  the  idea  of  imparting  motion  to 
the  steam  in  an  expanded  nozzle,  which  is  an  effi- 
cient engine  for  accomplishing  that  purpose;  this 
imparts  motion  to  the  steam  at  high  efficiency,  and 
most  of  the  work  of  the  steam  goes  into  the  inotion 
of  the  steam  itself.  The  nozzle  imparts  the  motion 
to  the  steam  by  obstructing  it  frictionally,  by  strik- 
ing successive  wheels.  The  previous  successive 
wheels  and  stationary  elements  which  had  been 
used  were  of  such  type  that  the  steam  acquired 
\elocity  from  each  stationary  element,  and  gave  it 
up  again  to  each  wheel  impact;  that  is,  there  were 
successive   step-by-step   devices. 

Professor  Robb  has  shown  one  set  of  the  Curtis 
turbine;  that  is,  a  set  of  nozzles  adjacent  to  each 
other,  blowing  steam  against  a  set  of  wheels ;  or,  in 
other  words,  a  set  of  lines  of  buckets  attached  to 
the  same  wheel,  and  stationar>^  elements  between 
them.  Mr.  Curtis'  idea  also  embodies  the  confining 
of  steam  flowing  from  a  nozzle,  which  is  itself  sec- 
tionalized,  to  a  set  or  active  portion  of  the  wheel 
opposite  to  it ;  that  is,  intermediate  elements  are 
placed  opposite  to  the  region  where  the  steam  is 
limited,  confining  it  to  a  zone  of  action  more  or 
less  definite  opposite  to  the  discharge  point  of  the 
nozzle.  This  arrangement  is  entirely  new,  and  it  is 
to  the  application  of  this  idea  that  all  the  develop- 
ments of  the  Curtis  turbine  are  attributable.  The 
developments  take  wide  variations.  Turbines  may 
be  made  in  any  number  of  steps ;  that  is,  the  total 
I  work  of  the  steam  may  be  divided  into  any  number 
'  of  elements,  each  fraction  of  the  total  work  being 
used  to  impart  velocity  to  the  steam  once.  That 
is,  we  can  use  the  whole  power  and  discharge  4,000 
feet  a  second,  or  use  half  power  and  discharge 
2.700  feet  a  second,  or  quarter  power  and  discharge 
1,900  feet  a  second,  or  one-sixth  power  and  dis- 
charge at  some  lower  speed.  Each  number  of  dis- 
charges is  a  stage  with  a  separate  set  of  nozzles,  and 
allows  the  steanx  to  be  used  over  again,  all  the  losses 
being  collected  and  put  into  the  nozzle,  all  the  leak- 
ages of  waste  heat  being  combined  again  and 
put  in  the  nozzles  and  blown  against  a  new  set  or 
line   of    buckets. 

The  effect  of  superheating  in  steam  turbines  is 
different  with  different  turbines.  If  it  is  allowed 
to  blow  out  of  a  nozzle  without  doing  work  it 
superheats  itself,  to  a  certain  degree;  that  is,  the 
power  in  the  steam  first  takes  the  form  of  motion, 
and  then  comes  to  rest  by  impact  with  the  air,  and 
the  difference  of  energy  between  the  pressure  of 
exhaust  and  the  initial  pressure  takes  the  form  of 
heat,  and  that  energy  superheats  the  steam.  Con- 
sequently, in  a  turbine,  if  the  turbine  is  inefficient, 
and  it  has  little  or  no  work,  the  steam  from  the  ex- 
haust has  all  its  residual  energy  in  it,  which  will 
take  the  form  of  superheat,  if  the  turbine  were 
ideally  efficient,  of  a  perfect  theoretical  efficiency, 
there  would  be  a  large  amount  of  moisture  in  the 
*team,  even  if  the  steam  were  dry  when  it  entered. 
The  reason  is  as  follows:  Steam  in  expanding  in 
a  steam  engine  does  not  follow,  simply,  the  theo- 
retical law.  It  attempts  to  follow  the  law,  but  as 
the  temperature  falls  to  a  point  at  which  water 
vaporizes  at  the  given  pressure,  the  water  is  con- 
densed and  released,  and  the  latent  heat  in  the  water 
released  goes  into  steam  as  expansive  force  and 
maintains  the  temperature  of  the  steam,  and  the 
temperature  of  steam  as  it  expands  falls  by  a  differ- 
ent curve  from  that  by  which  air  would  fall,  so  that 
a  large  proportion  of  the  work  done  by  steam  in 
expansion  in  engines  or  turbines  is  done  by  virtue 
of  the  latent  heat  in  the  portion  of  water  liquefied 
in  the  process.  In  a  turbine  of  the  Parsons  type 
steam  passes  on  through  the  machine.  If  the  ma- 
chine in  its  functioning'  is  inefficient,  a  large  portion 
of  water  will  he  re-evaporated,  and  we  have  a  con- 
dition where  the  final  discharge  is  almost  super- 
heated, if  you  can  conceive  of  a  turbine  running 
slow  enough — a  condition  sufficiently  uneconomical. 
In  the  Curtis  turbine  the  water  is  taken  out  of 
the  successive  stages,  and  it  is  drawn  out  in  greater 
or  less  proportion,  and  it  does  not  take  part  in  the 


subsequent  expansions,  and  consequently  all  the  su- 
perheat that  can  be  had  is  available ;  in  other  words, 
the  steam  is  allow  to  act  efficiently  without  laving 
to  expend  its  energy  in  re-evaporating  the  water. 
Our  knowledge  of  the  Curtis  turbines  is  limited 
as  to  their  characteristics,  because  we  have  only 
been  able  to  test  certain  sizes  and  forms ;  but  as  far 
as  we  have  gone  we  see  that  either  the  elimination 
of  initial  moisture,  or  moisture  in  any  stage,  by  the 
addition  of  superheat,  are  equivalent  benefits  to  the 
turbine,  and  the  improvement  with  increased  super- 
heat is  indefinite,  and  almost  goes  on  on  a  straight- 
line  curve.  When  we  introduce  the  superheat  in 
the  first  stage  of  the  two-stage  turbine,  we  dry  the 
steam  in  that  stage,  and  it  may  be  wet  again  at 
the  discharge  end  of  the  stage.  The  benefit  of  the 
initial  superheat  is  almost  as  great  in  the  second 
stage  as  in  the  first  stage,  since  the  addition  of  the 
first  superheat  in  the  first  stage,  tends  to  eliminate 
moisture    in   the    second    stage. 

Our  hopes  in  the  future  economy  in  turbines  of 
this  type,  which  are  very  strong,  are  based  to  a 
great  extent  on  the  proper  elimination  of  this  moist- 
ure and  the  proper  use  of  this  superheat.  We  know 
that  under  certain  conditions  we  get  very  high 
efficiencies  in  the  functioning  of  the  turbine ;  that 
is,  the  blowing  of  the  steam  through  the  pocket 
gives  a  large  proportion  of  the  energy  which  the 
steam  carries   if  the    conditions   are   all   right. 

Concerning  large  and  small  turbines.  Professor 
Robb  stated  that  the  large  turbine  and  the  small 
turbine  were  nearly  equally  good.  I  think  I  told 
him  that,  and  it  is  true  to  a  certain  extent ;  that  is, 
we  know  that  the  small  turbines  are  good ;  we  do 
not  know  how  good  the  large  ones  are,  but  have 
reason  to  hope  with  the  large-size  machines  we 
will  get  great  gains,  partictilarly  with  the  Curtis 
machine,  because  there  we  have  a  certain  amount 
of  clearance  necessary  for  mechanical  reasons,  and 
that  clearance  can  be  made  of  less  proportion  to  the 
whole  steam  passage  where  the  turbine  is  large,  and 
the  leakage  and  dissipation  through  improper  fittings 
and  working  clearance  would  be  relatively  less,  and 
all  the  friction  and  radiation  losses  are  very  much 
less,  and  we  hope  to  get  very  much  better  results, 
although  we  do  not  make  any  promise  beyond  what 
we  have  positive  knowledge  of.  The  turbine  which 
is  to  be  installed  in  Chicago  by  the  General  Electric 
Company  is  larger  than  anything  we  have  tested 
for  steam  economy.  We  have  tested  at  Schenectady 
machines  as  high  as  600-kilowatt  capacity,  and  in 
a  paper  which  I  read  some  time  ago  I  gave  some 
curves.  This  machine,  under  conditions  which  we 
know  to  be  practicable  in  any  station  where  they 
have  condensing  water,  shows  a  consumiption  of  dry 
steam  of  19  pounds  per  kilowatt-hour  in  a  600- 
kilowatt  unit,  and  only  1%  pounds  worse  than  half 
load.  This  result  is  so  much  better  than  existing 
results  in  steam-engine  stations,  that  it  shows  the 
turbine    is   a    reality. 

I  do  not  think  that  I  have  anything  more  to  say 
beyond  the  fact  that  I  shall  be  glad  to  answer  any 
questions  which  may  be  asked  me.  The  subject  is 
such  a  large  one  that  it  is  difficult  to  know  where 
to  begin  on  it.  If  I  undertook  to  speak  w-ithout 
any  guide  I  might  talk  all  day,  and  not  tell  the 
members   what  they  wanted  to  know. 

J.  W.  Glidden,  DeKalb,  III:  What  is  the  differ- 
ence in  the  capacity  of  steam  turbines  when  you  use 
superheated  steam  and    saturated   steam  ? 

Mr.  Emmet :  In  a  turbine  of  the  Curtis  type  the 
capacity  is  practically  unlimited,  without  any  in- 
creased expense,  because  by  simply  adding  more  ad- 
ditional nozzles  you  can  get  more  out  of  the  tur- 
bine ;  and  for  a  given  number  of  nozzles,  with 
given  nozzle  opening  in  the  turbine,  the  capacity 
would  increase  with  more  economy  with  superheat. 
In  the  turbines  which  we  have  tested  it  seems  to  be 
about  one  per  cent,  for  12  degrees  of  superheat. 
That  is  only  the  result  of  tests  to  a  very  limited 
extent  on  one  turbine,  but  it  conforms  pretty  well 
with  our  expectation,  although  it  would  be  different 
with    other    turbines. 

Mr.  Robinson :  Speaking  about  turbines  being  of 
unlimited  capacity  of  the  same  size,  by  increasing 
the  number  of  nozzles,  if  you  have  a  turbine  of  a 
given  size,  with  a  certain  nuinber  of  nozzles,  it  will 
require  a  certain  quantity  of  steam  to  develop,  cer- 
tain horsepower,  and  this  steam  when  exhausted, 
will  practically  be  at  atmospheric  pressure  or  below. 
In  case  you  increase  the  nozzle  supply  of  steam  will 
the  capacity  of  the  turbine  be  sufficient  to  allow  of 
the  expansion  of  the  steam  down  to  the  same  ex- 
haust pressure? 

Mr.  Emmet:  What  I  .said  is  only  true  within  cer- 
tain limited  degrees.  At  the  same  time  I  spoke 
more  particularly  of  condensing,  turbines.  The  space 
for  the  exhaust  steam  is  very  large,  and  while  the 
effective  vacuum  would  he  less  with  an  increased 
volume  of  steam,  there  would  still  be  space  for  a 
very  large  degree  of  expansion  in  the  steam.  The 
turbine  is  designed  for  a  high  degree  of  expansion 
and  space  provided  for  it,  and  with  a  slightly  greater 
amount  of  steam  the  amount  of  expansion  is  still 
very  large,  and  while  the  economy  would  fall  off 
finally,  for  ordinary  variations,  such  as  they  gen- 
erally require  for  overload  generators,  where  the 
capacity  is  available,  the  turbines  are  ordinarily 
proportioned  very  much  the  same  as  large  sleam 
engines  in  this  respect.  By  cutting  off  long  on  steam 
engines  you  can  get  a  large  overload  capacity,  and 


we  have  attempted  to  make  the  turbine  proportioned 
10   get   the  same   results. 

Mr  Maunsell :  What  would  be  the  effect  of  the 
back  pressure  on  the  capacity  and  economy  of  a 
i,ooo-horseix>wer   turbine? 

Mr  Enunet:  Back  pressure  is  rather  more  ob- 
jectionaMe  in  the  turbine  than  in  the  steam  engine. 
The  turbine  is  relatively  less  advantageous  non- 
condensing  than  it  is  condensing.  One  of  the  great 
advantages  of  the  turbine  lies  in  its  ability  to  use 
energy  of  high  degrees  of  expansion,  and  when  we 
work  on  the  cotidensing  system  we  lose  that  advan- 
tage, and  we  work  on  a  basis  parallel  to  that  of  the 
non-condensing  steam  engine,  and  under  this  con- 
dition the  turbine  has  got  to  be  considerably  elab- 
orated and  made  very  perfect  in  its  functioning  in 
order  to  produce  as  good  results  as  the  non-con- 
densing. In  point  of  fact,  at  the  present  time,  the 
turbine  has  not  produced  as  good  results  as  those 
obtained  by  a  good  non-condensing  steam  engine 
under  similar  conditions,  and  the  condition  would 
be  somewhat  more  marked  if  you  used  some  back 
pressure.  The  turbine,  however,  will  compete  with 
the  engine  in  the  non-condensing  field.  There  is 
no  doubt  about  that.  This  will  be  obtained  by  elab- 
orating the  turbine  soniewhat,  and  making  it  better 
for  that  purpose,  and  it  is  possible  to  do  it.  Fur- 
thermore, the  simplicity  of  the  turbine,  good  light- 
load  economy,  and  good  overload  capacity,  will 
make  it  compete  with  the  non-condensing  engine, 
but  up  to  the  present  time  little  or  nothing  has  been 
done  in  that  direction,  and  the  total  commercial 
turbine    work   to-day    is   on   the ,  condensing   basis. 

J.  C.  Gillette,  Evansville,  Ind. :  How  is  the  gov- 
erning of  the  turbine  accomplished — the  cutting  off 
of  the  steam? 

Mr.  Emmet :  The  Curtis  turbine  has  what  we 
call  a  sectionalized  nozzle,  simply  a  long  segment  . 
of  periphery  covered  with  nozzles.  The  sharp  edges 
are  divided.  We  govern  by  simply  cutting  them  off 
successively.  The  cutting  off  is  actually  done  by  the 
.steam.  We  have  a  valve  on  each  delivery  pas- 
sage, and  that  is  operated  by  a  little  piston,  and  the 
governor  works  the  conti^olling  valve,  which  de- 
livers steam  to  the  piston  and  forces  open  the  main 
valve.  They  keep  opening  and  shutting  automatic- 
ally, and  we  sometimes,  to  reduce  the  number  of 
openings  and  closings  of  these  valves,  use  only  one 
section  and  have  a  little  lost-motion  arrangement 
which  keeps  drifting  on  that  section,  so  that  any 
fixed  condition  of  load,  instead  of  being  got  at  by 
intermittent  action  of  the  valve,  will  be  got  at  by 
some  definite  number  of  valves,  opening  and  only 
partly  opening.  In  some  cases,  the  opening  of  the 
valves  is  so  slight  with  ordinary  governing,  that 
there   is   no  object   in   using  that   process. 

Harold  Almert,  Chicago:  The  steam  men  gen- 
erally seem  to  be  interested  in  the  introduction  of 
the  steam  turbine,  but  there  is  one  point  which  has 
not  been  touched  on.  namely,  the  gas  engine  in  large 
units.  I  am  informed  that  in  Berlin  they  have 
engines  of  3,000-horsepower  units,  taking  12,500 
British  thermal  units  of  coal,  converting  it  into  gas, 
and  getting  an  efficiency  of  one  pound  per  horse- 
power-hour. Very  large  engine  concerns  in  this 
country  have  recently  obtained  the  rights  to  the 
patents  in  this  country,  and  v/i\[  have  at  the  St. 
Louis  Exposition  such  a  unit  in  operation.  I  ask 
Mr.  Emmet  if  he  considers  stvch  a  gas  engine  as  a 
competitor  of  the  steam  turbine?  The  steam  men 
in  this  part  of  the  country  seem  to  be  more  in- 
terested  in   the   gas  engine. 

Mr.  Emmet :  I  think  the  gas  engine  has  a  future. 
I  believe  there  is  reason  to  expect  that  it  will  be 
used  to  a  large  extent  in  Europe  before  it  is  used 
here.  Gas  engines  are  expensive  to  build  and  main- 
tain, and'  their  accessories  are  expensive  to  build 
and  maintain  ;  and  that  is  much  against  them.  They 
produce  a  high  fuel  economy ;  but  the  best  de- 
velopments of  the  turbine  also  produce  high 
fuel  economy.  I  have  seen  recent  reports  of  tests 
of  the  Parsons  turbine  in  Europe,  which  show  as- 
tonishing economy  at  high  degrees  of  superheat. 
The  turbines  will  do  nearly  as  well  in  fuel  economy 
as  the  gas  engine  ;  and  with  infinitely  simpler  method 
and  less  maintenance  in  the  turbine,  I  think  the  gas 
engine  will  receive  a  long  setback  because  of  the 
development    of    the    steam    turbine. 

Edwin  Yawger,  Pittsburg,  Pa. :  I  regret  that  Mr. 
Hodgkinson,  who  has  been  connected  with  the  West- 
inghouse-Parsons  turbine,  is  not  present  to  say  what 
might  be  said  in  regard  to  the  Westinghouse-Parsons 
turbine.  I  have  looked  over  very  many  of  the  actual 
plans  made  for  turbine  installation,  and  find  that 
the  least  possible  space  that  a  turbine  has  been  put 
into  has  been  actually  expanded  in  practice,  so  that 
with  the  area  which  is  actually  used  they  probably 
lake  up  twice  as  much  space  as  would  be  really 
necessary  with  the  utmost  contraction.  Of  course, 
that  is  a  problem  which  has  to  be  studied  individ- 
ually, like  all  other  problems  in  a  power-plant  de- 
sign. It  has  been  suggested  that  the  surface  con- 
denser could  be  made  a  part  of  the  foundation  of 
the  turbine.  That  is  entirely  possible,  on  account 
of  the  absence  of  vibration  and  shock,  and  I  think- 
that  Mr.  Parsons  is  actually  building  some  turbines 
with  the  condenser  as  a  part  of  the  foundation.  In 
the  Westinghouse-Parsons  turbine,  our  usual  prac- 
tice is  to  make  a  sort  of  sawhorse  out  of  the  turbine 
foundation,  and  put  the  condenser  and  auxiliary 
pumps  and  other  apparatus  underneath.  Thi,s  an- 
swers somewhat   the  .same  end  as  placing  the  con- 
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denser  right  in  tlie  fonndation.  The  objection  to 
maldng  it  a  part  of  the  foundation  casting  arises  in 
the  fact  that  it  would  necessitate  the  turbine  manu- 
facturer being  also  the  condenser  manufacturer,  and 
it  might  possibly  restrict  the  accessibility  of  the  con- 
denser. 

There  is  another  interesting  point  which  has  been 
brought  out  in  connection  with  the  turbine  propo- 
sition, and  that  is  the  possibility  that  the  turbine 
permits  of  making  very  thorough  tests  at  the  manu- 
facturer's before  the  machine  is  shipped.  I  do  not 
suppose  anyone  has  ever  dreamed  of  building  very 
large  Corliss  engines  and  equipping  an  engine  room 
to  thoroughly  test  such  engines  under  commercial 
conditions.  The  turbine  occupies  such  a  little  space, 
and  it  can  be  set  up  on  temporary  foundations  so 
conveniently,  that  it  furnishes  an  opportunity  for 
actual  shop  tests,  that  will  probably  not  only  lead 
to  a  better  understanding  between  manufacturers 
and  purchasers,  but  also  lead  to  contributions  to  sci- 
ence which  have  never  been  obtained  in  any  university 
laboratory.  The  equipment  of  the  Westinghouse  Ma- 
chine Company's  shops  for  this  purpose  is  probably 
as  extensive  as  anything  that  has  ever  been  thought 
of.  The  testing  room  consists  of  foundations  which 
are  capable  of  receiving  turbines  from  the  smallest 
size  up  to  the  very  largest.  It  is  possible  to  take 
a  3,000,  a  4,000.  and  a  5,oco-kilo'watt  turbine,  placing 
them  all  on  testing  foundations  at  the  same  time, 
and  it  is  possible  to  test  them  one  after  another,  so 
that  the  testing  operation  can  be  gone  through  with 
very  promptly.  Our  company  has  surface  condensers 
of  large  capacity,  and  dry  vacuum  punips,  and  also 
an  independent  superheater,  which  are  all  a  part 
of  the  testing  equipment.  It  has  been  the  practice 
so  far,  thoroughly  to  test  every  turbine  built,  not 
only  at  full  load,  but  at  smaller  loads,  down  to  one- 
quarter,  or  one-fifth.  Up  to  the  present  time  there 
have  lieen  some  500  actual  tests  made  on  turbines, 
and  some  very  interesting  hitherto  mooted  questions 
have  had  light  thrown  on  them. 

George  S.  Carson,  Iowa  City,  Iowa:  There  is 
a  marked  diiiference  in  the  efficiency  of  the  turbine 
when  operating  under  a  vacuum  of  29  inches  and  a 
vacuum  of  28  inches.  I  could  not  figure  it  out  my- 
self, and  I  should  like  a  little  information  on  the 
subject. 

Mr.  Emmet:  The  volume  of  steam  with  28-inch 
vacuum  is  only  half  the  volume  of  steam  with  29-inch 
vacuum.  A  large  engine  is  made  to  expand  steam 
in  its  low-pressure  cylinder  to  a  vacuum  of  15  inches. 
With  15  inches  of  vacuum,  the  volume  of  steam  is 
only  a  small  fraction  of  what  it  is  with  29  inches 
of  vacuum,  and  the  turbine  is  proportioned  to  have 
29  inches  of  vacuum.  There  is  an  increase  in  vol- 
ume, but  it  is  impossible  to  get  the  benefit  of  it  in 
steam  engines,  because  the  cylinders  would  have  to 
be  made  much  larger  than  is  practicable,  and  the 
pistons  could  not  be  moved.  The  present  limit  in 
steam  engines  lies  in  the  weight  and  size  of  moving 
parts,  particularly  the  low-pressure  valves  and  the 
immense  clearance  necessary  to  carry  away  high  de- 
grees of  expansion.  The  degree  of  expansion  is 
limited  and  the  economy  is  limited  in  the  steam  en- 
gine by  that  fact. 

Professor  H.  E.  Clifford,  Boston.  Mass. :  I  have 
no  doubt  that  Mr.  Emmet  has  in  mind  the  approxi- 
mate figures  for  the  steam  engine  run  with  sulphur- 
ous acid  on  a  secondary  cycle,  being  investigated  by 
Professor  Josse  in  Berlin.  My  impression  is  that 
the  steam  economy  of  the  ordinary  reciprocating 
engine,  with  such  a  secondary  cycle,  is  very  nearly 
as  good,  if  not  quite  as  good,  as  that  which  has  been 
stated  with  the  steam  turbine.  Of  course,  this  mat- 
ter at  the  present  time  is  in  the  experimental  stage, 
and  has  not  been  tried  on  large-sized  engines,  and 
therefore,  I  presume  that  the  steam  turbine  would 
have  a  decided  advantage  over  such  equipment :  but 
it  seems  to  me,  for  a  large  num:ber  of  existing  plants, 
using  the  reciprocating  engine,  possibly  this  attach- 
ment may  be  a  competitor  for  the  steam  turbine  in 
those  plants.  There  are  two  things  I  should  like 
to  ask  in  regard  to  the  use  of  the  Curtis  turbine ; 
first,  what  difference  in  process  there  is  as  to  the 
number  of  stages,  the  form  of  pockets,  or  shape  of 
the  nozzles  which  are  used  in  different  degrees  of 
vacuum ;  and,  second,  what  is  the  clearance,  and 
also,  what  is  the  pressure  at  which  the  oil  is  pumped 
in  order  to  support  the  turbine  itself?  I  believe  it 
is   supported   on   a   film  of  oil. 

Mr.  Emmet :  I  am  not  familiar  with  the  actual 
possibilities  of  the  SO-  attachment  to  an  engine. 
The  use  of  such  substances  is  undoubtedly  of  theo- 
retical benefit,  and  probably  will  be  used.  It  is  of 
less  benefit  with  the  turbine,  for  the  reason  we  can 
use  high  degrees  of  expansion,  whereas  the  engine 
cannot  do  it  so  readily.  The  turbine  built  for  a 
high  vacuum  would  generally  do  for  a  less  degree  of 
vacuum  than  it  would  if  it  had  been  originally  built 
for  that  less  degree  of  vacuum.  We  might  simplify 
the  machine  and  reduce  the  depths  of  the  pockets 
for  low  vacuum,  but  we  would  gain  nothing,  and 
we  make  it  for  a  high  degree  of  vacuum.  The  elear- 
ance  is  somewhat  dependent  on  the  diameter  and 
size  of  the  turbine.  We  are  running  about  three- 
hundredths  of  an  inch  on  our  smaller  turbines  in 
a  vertical  direction  and  about  five-hundredths  of  an 
inch  on  our  largest  turbines.  We  find  it  to  be  am- 
ple. We  would  not  get  any  advantage  by  diminish- 
ing it,  practically  nothing,  and  lose  little  by  .slightly 
increasing  it.  One  of  the-  objects  of  building  the 
turbine    in    a    vertical    position    is    to   make  it    short. 


To  carry  it  in  a  horizontal  position  would  be  diffi- 
cult, and  mean  the  introduction  of  other  bearings. 
By  getting  it  short  the  expansion  is  unimportant, 
and  it  does  not  a0ect  the  relative  position  of  the 
parts.  We  get  a  perfectly  symmetrical  structure 
and  can  run  with  small  clearances.  Our  original 
object  was  to  take  care  oif  heavy  weights,  in  a  com- 
pact place,  and  the  simplicity  of  the  arrangement 
led   to  its   adoption   in  other   sizes. 

The  pressure  in  the  step  bearing  is  governed  by 
size — 300  pounds  per  square  inch  in  the  smallest 
turbine,  SOO-l<ilowatt,  and  about  1,100  pounds  in  the 
large  machine,  such  as  have  been  built  for  the  com- 
monwealth Electric  Company.  This  pressure  bear- 
ing has  been  a  novel  feature  of  our  machine,  which, 
in  point  of  fact,  is  one  of  the  most  satisfactory 
features  of  the  whole  thing,  for  the  reason  that  all 
turbines  must  have  forced  lubrication.  Horizontal 
bearings  will  destroy  themselves  iif  forced  lubrica- 
tion fails.  The  vertical  bearing  is  of  cast-iron  blocks, 
which  stand  cutting,  and  there  is  no  loss  if  the  oil 
fails.  It  cuts  the  surface  a  little,  but  our  expe- 
rience is  that  by  running  again  they  will  wear  them- 
selves and  go  on  filling  their  functions. 

It  is  easy  to  make  arrangements  by  which  oil 
lubrication  will  not  fail.  We  use  accumulators,  suit- 
ably arranged,  which  are  perfectly  functioned  and 
never  give  any  trouble. 

H.  J.  Gillie,  St.  Paul,  Minn. :  I  would  ask  what 
means  are  provided  for  ventilating  the  generators. 
I  understand  the  generator  is  direct-coupled  to  the 
turbine. 

Mr.  Emmet :  That  is  not  a  point  of  difficulty. 
Our  steam  is  expanded  down  to  atmospheric  pressure 
before  it  enters  the  shell  0)f  the  turbine  at  all  in 
the  nozzles.  Consequently  the  upper  portion  of  the 
turbine  is  at  the  boiling  point,  or  the  atmosi^heric 
temperature  of  steam.  The  generator  is  some  dis- 
tance above  that.  The  whole  top  of  the  turbine  is 
of  small  area,  and  it  can  be  covered  with  heavy 
lagging  to  any  depth  you  please.  In  point  of  fact, 
the  Chicago  machine,  which  we  have  run,  has  been 
run  at,  a  degree  of  saturation  that  was  equivalent 
to  overload  condition  of  running,  as  far  as  the 
temperature  was  concerned,  and  the  temperature  is 
satisfactory.  There  is  vigorous  ventilation  in  a 
rapidly  moving  machine  of  that  kind,  and  we  have 
no  trouble  at  all,  although  we  will  lag  the  top  of 
the  turbine,  and  keep  the  heat  away  from  the  gen- 
erator. 

M.  W.  Hanks,  Pittsburg,  Pa. :  I  ask  if  it  is 
practicable  to  run  a  high-speed  machine  on  board 
ship.  Does  the  gyroscopic  action  have  any  effect 
on  the  turbine? 

Mr.  Emmet :  There  have  been  many  turbines  of 
very  high  speed  run  successfully  on  board  ship,  and 
I  do  not  think  the  gyroscopic  action  has  been  a 
source  of  trouble,  although,  theoretically,  there  is  a 
possibility  that  it  will  be.  For  the  Curtis  turbine 
it  would  be  relatively  less,  because  the  rotative  speed 
of  the  turbine  is  relatively  less.  It  is  a  relatively 
slow-speed  turbine,  of  comparatively  small  weight. 
In  the  case  of  the  one  boat  which  has  been  equipped 
with  the  Curtis  turbine,  it  does  not  show  any  trouble 
in  seawork  through  ^gyroscopic  action.  It  had  about 
650  revolutions  per  minute. 


Cleveland    Adopts    New     Police-signal 
System. 

A  long  and  spirited  contest  has  just  been  closed 
in  Cleveland  by  the  awarding  of  a  contract  for  a 
complete  equipment  for  a  police-signal  and  telephone 
system  for  the  entire  city.  The  main  question  in 
consideration  concerning  the  various  systems  pro- 
posed was  between  the  old-line  system,  based  on 
the  telegraph  instrument  on  circuit-line  construction 
with  its  auxiliary  appliances,  as  compared  with  the 
more  modern  system  based  on  the  telephone  instru- 
ment  with  the  other  necessary  signaling  equipment. 

The  first  bids  for  a  new  system  were  thrown  out 
on  account  of  a  technicality,  but  at  the  beginning  of 
Mayor  Tom  L.  Johnson's  administration  the  entire 
matter  was  readvertised,  calling  for  bids  under  speci- 
fications allowing  free  and  open  competition,  and 
the  city  has  finally  contracted  for  a  complete  equip- 
ment of  the  police-signaling  and  telephone  system 
put  on  the  market  by  the  Municipal  Signal  Company 
of  Chicago,  manufactured  under  the  Cregier  patents 
by  the  International  Telephone  Manufacturing  Com- 
pany. 

The  contract  comprises  nine  combined  operating 
desks,  call  indicating  and  connecting  switchboards, 
complete  with  power  boards,  power  plants  and  all 
other  necessary  central-office  apparatus  pertaining 
to  the  electrical  equipment,  together  with  200 
weatherproof  street  patrol  boxes,  amounting  in  all 
to  nearly  $30,000. 

In  the  face  of  each  board  is  placed  a  map  of  the 
di.strict  for  which  it  is  intended,  in  which  is  mounted 
line-lamp  signals  for  each  patrol  box,  showing  the 
exact  location  of  the  box.  The  map  also  shows  the 
fire  boxes  and  engine  houses  and  the  principal  build- 
ings, or  important  points  in  the  district.  The  board 
is  also  provided  with  special  indicators  for  an  emer- 
gency or  wagon-call  signal,  together  with  keys  for 
conveniently  cutting  in  the  operator's  set  or  ringing 
generator,  with  regular  line-lamp  signals,  answering 
jacks,  proper  answering,  ringing  and  connecting  ap- 
pliances, and  also  a  complete  operator's  telephone 
in   duplicate. 

The  patrol    boxes    contain    a    complete    telephone. 


equipment  for  giving  a  regular  reporting  signal  to 
the  office,  a  distinct  emergency  or  wagon-call 
signal,  a  bell  for  a'n  answer-back  signal,  a  heavy 
compound  ringer  with  large  gong  for  a  patrolman's 
recall  signal,  cut-out  switch  and  proper  protectors, 
all  mounted  in  heavy  iron  weatherproof  protection 
box. 

The  system  is  arranged  'for  giving  two  separate 
and  distinct  signals  from  the  patrol  box  to  the, cen- 
tral office:  two  separate  and  distinct  signals  from 
the  central  office  to  the  patrol  box,  as  well  as  com- 
plete telephone  equipment  for  oral  communication 
between  any  of  the  boxes  or  any  points  of  the  sys- 
tem,  and    a   source    of   central    energy    is    employed. 

Though  the  system  has  been  in  use  in  other  cities, 
for  example.  Chicago  and  St.  Paul,  the  installation 
at  Cleveland  will  be  watched  with  interest,  as  it 
represents  the  most  up-to-date  practice   in    that  line. 


Electric  Interurban  Roads  In  Central 
New  York. 

In  the  state  of  New  York  the  cities  of  Utica,  Syra- 
cuse and  Rochester  are  becoming  electric-railway 
centers.  From  Utica  the  Utica  and  Mohawk  Valley 
electric  line  runs  23  miles  east  to  Little  Falls  and 
15  miles  west  to  Rome,  a  nine-mile  branch  going 
to  Clinton.  These  lines  have  had  their  effect  upon 
the  steam-road  interests,  the  first  two  lines  paral- 
leling the  New  York  Central  and  the  Clinton  branch 
the  New  York,  Ontario  and  Western.  The  ■  elec- 
tric roads  are  built  substantially.  From  Rome  to 
Little  Falls  double  track  is  used  with  a  rock-bal- 
lasted roadbed,  the  average  cost  being  $25,000  a 
mile,  some  portions  costing  as  high  as  $87,500.  The 
line  does  not  handle  heavy  freight,  but  carries  on 
express  traffic.  The  portion  of  the  line  between 
Utica  and  Little  Falls  is  composed  of  older  electric 
lines  reorganized.  Heavy  interurban  cars  run  every 
half  hour  between  Rome  and  Little  Falls,  the  rate 
being  1V2  cents  a  mile  against  two  cents  on  the 
steam  roads.  Three  e.xpress  cars  are  run  each  way 
daily. 

The  attitude  of  the  New  York  Central  toward  the 
competing  electric  line  has  been  to  ignore  it  en- 
tirely, and  though  the  steam  road  was  at  first  hurt 
by  the  electric  line,  it  now  receives  some  benefit 
from  it  in  the  way  of  long-haul  business  which  is 
brought  to  it.  The  Clmton  branch  gets  about  95 
per  cent,  of  the  passenger  traffic  along  its  route. 
A  half-hour  schedule  is  maintained  for  the  busy 
hours  of  the  day  and  an  hourly  one  at  other  times. 

Taking  now  Syracuse  as  a  center,  there  are 
three  electric  lines  radiating  from  it,  one  to  Bald- 
winsville,  13  miles  north,  paralleling  the  Lacka- 
wanna, and  one  to  Auburn,  a  distance  of  27  miles 
west,  paralleling  the  Auburn  branch  of  the  New 
York  Central,  and  one  to  Fayetteville,  14  miles  east, 
paralleling  the  Chenango  branch  of  the  New  York 
Central.  The  Auburn  and  Syracuse  is  single-track 
at  present,  though  graded  for  a  double  track  for 
half  the  distance.  A  large  part  of  its  traffic  is  made 
up  of  excursionists,  the  regular  traffic  not  yet  hav- 
ing become  developed.  The  chief  feature  of  interest 
connected  with  the  Syracuse,  Lakeside  and  Bald- 
wmsville  is  the  competition  with  the  Lackawanna. 
The  distance  covered  is  13  miles,  for  which  the 
steam  road  formerly  asked  80  cents  fare.  The  elec- 
tric line  put  the  fare  down  to  25  cents  for  the  round 
trip,  whereupon  the  steam  road  came  down  to  10 
cents  one  way,  round  trip  15  cents,  which  is  less 
than  six  mills  a  mile.  Even  at  this  rate,  the  electric 
line_  carries   the   most   of   the    passenger   traffic. 

The  Rochester  and  Sodus  Bay  electric  line  fur- 
nishes another  good  example  of  steam  and  electric 
competition.  The  steam  road  af^fected  was  the  Rome. 
Watertown  and  Ogdensburg,  a  branch  of  the  New 
York  Central  system.  The  distance  is  about  40 
miles,  and  the  electric  line  commenced  operations  in 
igoo.  Good  cars  were  put  on  with  smokers  and 
compartment  cars,  furnished  with  air  brakes  and 
other  accessories.  Express  cars  were  run  and  also 
freight  cars,  which  succeeded  in  taking  on  all  of 
the  farm-produce  traffic  to  the  exclusion  of  the 
steam  road.  A  peculiar  feature  was  the  fact  that 
though  the  electric  line  asked  a  higher  fare  for 
passengers,  it  succeeded  in  getting  the  most  of  the 
traffic.  The  item  of  convenience  was  plainly  the 
controlling  factor  in  this  case,  the  electric  ears  al- 
ways carrying  passengers  through  in  one  car.  stop- 
ping m  the  centers  of  the  towns  and  running  at 
more  frequent  intervals.  In  this  case  the  competing 
steam  line  is  a  branch  road,  while  in  the  case  of 
the  Utica  and  Mohawk  Valley  the  steam  road  was 
a  main  line.  In  either  case  it  is  evident  that  the 
electric  lines  are  keeping  the  other  roads  busy  hold- 
ing to  their  trade  in   this  part  of  the  state. 

There  is  a  prospect  of  an  electric  line  being  built 
from   Rochester  to    Syracuse. 

As  yet  the  result  of  this  competition  cannot  be 
accurately  foretold,  says  the  Railroad  Gazette,  from 
which  the  foregoing  facts  are  taken.  At  present  it 
seems  to  be  the  case  that  the  electric  lines,  as  a 
rule,  are  an  actual  help  to  the  steam  roads,  though 
this   is   not    always    e\'ident   at    first   sight. 


President  A.  C.  Foster  of  the  Chicago  and  Mil- 
waukee electric  road  announces  that  the  branch  line 
from  Lake  Bluff  to  Libertyville,  III.,  will  be  opened 
to  the  public  on  September  ist,  after  which  time  the 
company  will  maintain  permanent  service  between 
the    two    places. 
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CORRESPONDENCE. 


London  Letter. 

London.  August  15.— From  the  postmaster-general's 
annual  report,  which  has  just  been  issued,  some  in- 
teresting figures  are  given  with  regard  to  the  tele- 
plione  system  and  also  with  regard  to  the  question 
of  space'  telegraphy.  Progress  has  heen  made  with 
the  government  telephone  system.  The  total  length 
of  trunk  lines  now  in  use  is  alxiut  46,74°  miles,  or 
about  93.COO  miles  of  wire.  The  capital  expenditure 
on  the  purchase  and  development  of  the  trunk-line 
system  up  to  March  31st  last  was  nearly  $8,250,000. 
tiie  expenditure  during  the  year  being  some  $I.2J0.- 
000.  With  regard  to  London's  telephone  system, 
great  progress"  has  been  made.  In  addition  to  the 
Central  Exchange,  whicli  was  opened  on  March  I, 
IQ02.  six  other  exchanges  have  been  opened  up  to 
date,  and  four  others  are  in  an  advanced  state  of 
construction.  The  total  number  of  subscribers'  tele- 
phones working  in  connection  with  these  exchanges 
on  March  31st  last  was  9.122.  The  number  added 
during  the  year  was  S.628,  and  it  is  stated  as  the 
belief  ot  the  postmaster-general  that  these  figures 
have  not  been  exceeded  during  the  first  year  of 
working  of  any  local  telephone  system. 

On  the  question  of  wireless  telegraphy,  the  post- 
master-general says:  "I  have  provided  for  the  Mar- 
coni company  a  private  wire  from  Poldhu  to  Fal- 
mouth on  the  usual  rental  terms,  and  I  have  ex- 
plained to  the  company  the  conditions  upon  which 
the  postofiice  can  become  its  agent  for  the  collection 
of  messages  to  be  transmitted  across  the  Atlantic 
by  the  wireless  system.  I  have  found  it  necessary 
to  impose  certain  conditions  intended  to  safeguard 
other  national  interests,  and  I  have  also  pointed  out 
that  before  the  Postofiice  can  act  as  agent  for  the 
company,  the  company  must  satisfy  me  that  it  is  in 
a  position  to  carry  on  its  business  and  transmit 
messages  from  one  side  of  the  Atlantic  to  the  other. 
It  is  obvious  that,  until  I  am  satisfied  upon  these 
points,  I  should  not  be  justified  in  accepting  mes- 
sages and  collecting  charges  from  the  public  for  a 
service  which  the  company  might  possiblv  not  be  in 
a  position  to  perform  efficiently." 

For  a  long  time  the  question  of  the  Institution  of 
Electrical  Engineers  having  a  building  of  its  own 
has  been  discussed.  A  fund  of  some  $50,000  has 
been  accumulated  for  this  purpose,  but  this  will  nat- 
urally not  go  very  far  toward  attaining  such  an  ob- 
ject. However,  the  council  has  just  had  the  ofi'er 
of  some  freehold  property  in  London  which,  it  thinks, 
will  be  suitable  for  the  purpose  of  a  permanent  hoine, 
and  in  order  not  to  let  the  opportunity  slip  past. 
some  of  the  Institution  investments  have  been  con- 
verted into  cash.  It  is  not  the  intention  of  the  coun- 
cil to  commence  building  operations  immediately, 
but  to  draw  the  rents  from  the  existing  property 
until  the  necessary  remainder  of  the  sum  for  the 
building  is  obtained.  In  this  way  it  is  believed  that 
the  money  will  earn  as  much  as  it  does  now. 

The  Board  of  Trade  has  issued  a  number  of  sug- 
gestions to  tramway  engineers  and  managers  which 
are  based  upon  criticisms  made  by  the  electrical  in- 
spector and  the  inspecting  officers  of  railways  to  the 
board.  Folding  steps  are  recommended  on  the  cars, 
so  that  they  may  be  folded  up  at  the  driver's  end. 
and  the  reversed  staircase  so  popular  in  this  country 
is  not  advocated,  as  it  restricts  the  view  of  the  motor- 
tpan.  A  number  of  other  minor  suggestions  are 
also  made  with  regard  to  trolley  arms,  standards, 
slack  ropes,  lifeguards,  etc.  The  opinions  of  tram- 
way managers  are  asked  for  on  the  criticisms  thus 
offered. 

The  audit  of  the  all-British  Pacific  Cable  Board's 
accounts  has  just  been  completed,  and  they  show  a 
total  net  expenditure,  charged  to  the  Exchequer 
grant  up  to  March  31st  last,  of  over  $450,000.  The 
share  due  from  the  contributing  colonies  to  the  same 
date  is  some  $325,000.  Unofficially,  it  is  stated  that 
there  will  probably  be  a  loss  of  something  like 
$1,000,000  on  the  first  two  years'  working,  a  large 
percentage  of  which  will  have  to  be  provided  by  the 
colonial  governments  which  are  partners  in  the  un- 
dertaking. The  loss  during  the  first  year  was  $600,- 
000. 

The  "storm  in  a  teacup"  concerning  Dr.  Fleming's 
Royal  Institution  lecture  has  now  died  out  without 
any  very  great  satisfaction  from  the  public  point  of 
view.  But  the  International  Wireless  Telegraph 
Conference,  which  was  held  in  Berlin  a  few  days  ago, 
drew  from  the  Marconi  company  a  strong  protest 
in  the  form  of  a  letter  in  the  Times  against  any- 
thing like  standardization  in  receiving  messages. 
The  company  asserts  that,  by  reason  of  having  se- 
cured Mr.  ilarconi's  patents,  it  has  established  a 
monopoly  which  ought  not  to  be  interfered  with 
on  any  account.  No  commercial  ship,  it  says,  at 
present  is  equipped  with  any  other  system  than  the 
M'arconi,  and  to  allow  free  acceptance  of  messages, 
no  matter  the  system,  at  any  station,  would  be  plac- 
ing all  the  Marconi  customers  in  the  hands  of  its 
rivals  free  of  cost.  The  letter  concludes  with  an 
appeal  to  the  British  delegates  not  to  allow  any 
interruption  of  the  Marconi  monopoly  of  the  sort 
indicated.  The  letter  has  not  been  treated  too  kindly 
in  certain  quarters. 

The  Postoffice  has  just  added  to  its  London  tele- 
phone system  by  the  opening  of  its  Mayfair  ex- 
change. 


The  question  of  the  utilization  of  overhead  wires 
for  electric  power  distribution  has  been  exciting  dis- 
cussion lately,  and  it  was  expected  that  the  govern- 
ment would  have  dealt  with  this  matter  during  the 
present  session.  The  Board  of  Trade  has  powers 
to  permit  the  use  of  such  a  method  of  distribution, 
and  in  one  or  two  small  cases  it  has  done  so,  but 
what  is  wanted  is  a  government  bill  giving  much 
wider  powers  than  at  present  exist.  It  is  generally 
recognized  that  great  strides  would  immediately  be 
made  with  the  large  power-distribution  schemes  if 
the  use  of  overhead  wires  in  the  open  country  was 
to  be  universally  permitted.  W. 

New  York  Notes. 

New  York,  .August  22. — The  Inlerborough  Rapid 
Transit  Company  made  a  record  in  operating  the 
system  of  railroads  it  controls  during  the  quarter 
ended  June  30th.  The  operating  cost  for  that  quar- 
ter is  the  smallest  ever  known  in  the  conduct  of 
railroads  in  this  country,  and  demonstrates  the 
cheapness  of  electricity  as  a  motive  power.  The 
operating  cost  for  the  quarter,  excluding  taxes,  was 
39. So  per  cent.,  and,  including  taxes,  46.91  per  cent. 
During  only  a  brief  period,  after  April  ist,  when  the 
Interborough  company  took  charge  of  the  Manhat- 
tan Elevated,  a  few  locomotives  were  used.  There- 
fore the  road  may  be  said  practically  to  have  been 
operated  by  electricity  for  the  whole  quarter.  For 
the  corresponding  quarter  last  year,  when  the  motive 
power  was  part  steam  and  part  electricity,  the  op- 
erating cost  was  49.03  per  cent,  excluding  taxes 
and  56. iS  per  cent,  including  taxes.  For  the  quarter 
ended  June  30th.  when  the  entire  system  was  op- 
erated by  steam,  the  operating  cost  was  53. 12  per 
cent,  excluding  ta.xes  and  60.96  per  cent,  including 
taxes. 

Plans  for  the  Manhattan  terminal  of  the  Brooklyn 
bridge  have  been  submitted  to  the  Board  of  Esti- 
mates. They  provide  for  an  office  building  44 
stories  high  surrounded  by  a  group  of  magnificent 
public  structures.  If  carried  to  completion  there 
will  be  no  other  terminal  station  in  the  world  to 
compare  with  it.  The  terminal  station  proper  will 
include  at  the  subway  level  a  station  for  the  four- 
Irack  road  along  Elm  Street  and  turning  in  City 
Hall  Park,  at  present  under  construction.  There 
will  also  be  a  terminal  for  the  proposed  subway 
from  the  new  Williamsburg  bridge  along  Center 
Street  and  down  William  Street.  It  is  proposed 
also  that  connection  shall  be  made  for  the  pro- 
posed moving  platform  under  the  William  Street 
subway  and  under  Nassau  Street.  Underground 
passages  are  also  to  be  provided  connecting  the 
William  and  Elm  Street  subways  and  leading  up  to 
the  Brooklyn  cars  on  the  bridge  in  order  to  relieve 
Park  Row  from  the  through  travel  from  Brooklyn 
to  uptown  Manhattan.  A  broad  and  adequate  ap- 
proach will  be  afforded  by  the  bridge  over  Park 
Row,  and  the  number  of  tracks  at  the  Third  Avenue 
terminal  will  be  doubled.  The  Second  Avenue  trains 
will  also  come  in  at  this  point.  Still  above  this 
level  there  will  be  an  elevated  loop  connecting  the 
trains  that  at  present  run  over  IJrooklyn  Bridge 
with  the  trains  from  the  new  Manhattan  Bridge  en- 
tering New  York  froin  Brooklyn  at  Pike  Street. 
The  entire  terminal  when  completed  will  be  the  most 
densely  traveled  spot  on  the  giobe.  At  the  same 
time  there  will  be  ample  facilities  for  handling  the 
crowds,  and  the  great  crushes  of  the  present  day 
will  be  entirely  avoided.  The  contemplated  terminal 
station  will  extend  up  as  far  as  Duane  Street,  and 
provides  for  five  stories  of  city  offices.  The  building 
A'ill  be  carried  out  on  the  same  architectural  design 
as  the  new  Hall  of  Records,  and  the  plan  provides 
for  the  construction  of  the  campanile  up  to  that 
level.  The  campanile  proper,  with  its  37  addi- 
tional stories,  to  be  used  for  office  purposes  and  to 
house  every  city  department  except  the  adminis- 
trative departments,  which  ultimately  would  be  put 
into  the  Administration  Building  at  Broadway  and 
Chambers  Street,  will  be  located  on  the  Duane 
Street  end  of  the  structure.  The  full  height  of  the 
campanile,  as  projected,  will  be  650  feet,  giving  in 
all  400,000  square  feet  of  office  room.  The  cost  of 
$9,025,825  for  this  terminal  station  does  not  include 
the  campanile  above  the  roof  of  the  base,  or  a 
height  equal  to  that  of  the  Hall  of  Records.  The 
cost  of  completing  the  tower  would  be  $1,468,800 
more. 

The  New  York  Central  Railway  has  begun  work 
on  its  terminal  improvements  in  this  city.  The  con- 
tractors will  proceed  as  soon  as  the  ground  has  been 
cleared,  which  will  require  the  pulling  down  of  120 
houses,  three  churches,  two  hospitals,  storage  houses 
and  stables.  This  is  the  largest  individual  house- 
wrecking  contract  ever  let  in  this  city :  the  estimated 
expenditure   for  labor  alone   is  $240,000. 

The  Schenectady  Railway  Company  is  seeking  to 
extend  its  trolley  line  from  Albany  to  New  York 
on  the  east  side  of  the  Hudson.  For  this  purpose 
a  meeting  has  been  called  to  negotiate  a  road  from 
East  Greenbush  to  Castleton  as  the  first  step,  and 
then  to  extend  this  line  through  Schodack  Landing 
to  Kinderhook.  thus  forming  a  belt  line  with  the 
.Albany  and  Hudson  electric  road.  Albany  will  be 
its  objective  point  at  one  end  and  later  New  York 
at   the  other. 

The  Interurban  Street  Railway  Company  is  ex- 
perimenting   at    Lenox    Avenue    and    One-hundred- 


and-sixteenth  Street,  with  a  switch  operated  by 
electric  power.  The  car  is  stopped  at  a  specified 
point  near  the  frog,  and  by  applying  the  brake  and 
throwing  over  the  controller  handle  a  connection 
is  established  between  the  electric  plow  and  a  device 
in  the  conduit  which  throws  the  switch.  Experi- 
ments will  be  continued  throughout  the  winter  be- 
fore it   is  put  in  service  elsewhere  on  the  line. 

A  peculiar  accident  caused  a  panic  in  an  elevated 
motor  train  bound  from  Jamaica  to  Brooklyn.  The 
trouble  was  caused  by  a  metal  step  on  one  of  the 
cars  coming  in  contact  on  a  curve  with  the  third 
rail.  This  short-circuited  the  entire  train.  The 
passengers  were  badly  frightened,  but  no  one  was 
seriously  hurt.  When  the  train  reached  the  next 
station  the  cause  of  the  trouble  was  removed. 

The  Hoosick  River  Light  and  Power  Company 
has  been  incorporated,  with  a  capital  of  $50,000,  to 
operate  in  Rensselaer,  Washington,  Saratoga  and 
Albany  Counties.  The  directors  are  L.  C.  Tibbits 
and  G.  M.  Bovie  of  Heosick  and  Sayer  McLeod  of 
Troy.  O. 


Canadian  Intelligence. 

Winnipeg,  Man.,  August  20. — The  Mexican  Light 
and  Power  Company,  wliich  is  a  Canadian  corpora- 
tion, has  about  concluded  negotiations  for  the  con- 
trol of  the  street  railway  of  the  City  of  Mexico. 

Owing  to  the  Privy  Council's  decision,  recently 
given  in  England,  on  the  Ontario  Lord's  Day  Al- 
liance act,  the  Winnipeg  council  may  pass  a  resolu- 
tion allowing  street  cars  to  run  on  Sundays.  By 
submitting  the  matter  to  the  taxpayers,  nothing  now 
stands  in  the  way  of  running  Sunday  cars. 

The  Chateauguay  and  Northern  Railway  Company 
has  served  notice  on  the  municipality  of  Longue 
Point,  Que.,  offering  to  proceed  with  the  construc- 
tion of  an  electric  system  on  the  main  road  of  the 
city  and  to  connect  the  same  with  the  lines  of  the 
Chateauguay  and  also  the  terminal  railways.  The 
courts  recently  held  that  only  the  Chateauguay  and 
Northern  could  legally  build  the  line,  and  the  Park 
and  Island  Railway  is  prevented  from  doing  so.  The 
Chateauguay  and  Northern  Railway,  to  prove  its 
good  faith,   now  offers  to  build  the  road. 

The  Kingston  (Out.)  Street  Railway  Company  is 
said  to  be  contemplating  the  starting  of  a  Sunday 
street-car  service  in  accordance  with  the  recent  de- 
cision of  the  English  Privy  Council  on  the  validity 
of  the  Ontario  Lord's  Day  observance  act.  A  Sun- 
day religious  service  will  be  held  at  Lake  Ontario 
Park. 

Regina,  N.  W.  T.,  will  spend  between  $200,000  and 
$300,000  on  a  new  electric-light  and  nower  system 
and  a  new  waterworks  system.  Already  $135,000 
has  been   raised. 

The  Hamilton  and  Caledonian  electric  railway  and 
the  finance  committee  of  the  city  of  Hamilton  have 
about  come  to  an  agreement  on  the  question  of  what 
route  the  line  should  follow  within  the  city  limits. 
The  city  gives  the  company  until  July  i,  1906,  to 
complete  its  line  to  Caledonia,  a  distance  of  14  miles. 
It  also  provides  that  a  five-cent  rate  be  .given  within 
the  city  limits  and  that  workmen's  limited  tickets 
be  sold  eight  for  25  cents.  The  company  is  to  fur- 
nish the  material  .to  keep  the  streets  between  the 
tracks  in  a  proper  state   of  repair. 

The  Hamilton  Street  Railway  Company  won  the 
suit  brought  against  it  by  the  attorney-general,  on 
behalf  of  the  province  of  Ontario,  on  the  question 
of  running  Sunday  cars.  The  recent  decision  of  the 
Privy  Council  in  England  has  rendered  null  and 
void  the  Lord's  Day  observance  act,  which  forbade 
the   running  of   Sunday   car*.  H. 


Ottawa,  Ont.,  August  21. — The  City  Council  of 
Peterboro,  Ont.,  has  granted  a  franchise  to  the 
Peterboro  and  Ashburnham  Radial  Electric  Railway 
Company,  which  is  practically  the  American  Cereal 
Company.  The  franchise  provides  that  five  miles 
of  the  railway  within  the  city  are  to  be  equipped 
and  in  operation  not  later  than  July  i,  1904.  The 
plans  of  the  company  include  extensions  to  Ash- 
burnham,  Lakefield,   Young's   Point  and   Chemong. 

It  is  reported  that  Canadian  capitalists  have  se- 
cured the  Ruthenberg  process  of  making  steel  by 
electricity,  and  will  construct  a  large  electrolytic 
steel   plant   on    the   Welland    River   at    Chippewa. 

A  number  of  Montreal.  Toronto  and  Halifax  in- 
terests, through  Q.  E.  Warwick,  general  manager 
of  the  street  railway  of  the  City  of  Mexico,  have 
purchased  the  Pueblo  Light  and  Power  Company. 
The  company,  which  at  present  supplies  power  to 
the  city  of  Pueblo,  about  72  miles  from  Mexico,  was 
held  by  Mexican  interests  and  has  an  exclusive  fran- 
chise from  the  government  of  Mexico.  

Representatives  of  over  a  dozen  municipalities  in 
the  province  of  Ontario  recently  met  in  Toronto 
in  the  interests  of  the  scheme  for  the  transmission 
of  electric  power  from  Niagara  Falls  to  various 
municipalities.  A  commission  was  appointed  to  in- 
vestigate the  matter  for  the  benefit  of  the  municipali- 
ties interested  in  the  question  of  the  power  trans- 
mission, with  the  view  to  deciding  on  the  desirability 
of  undertaking  such  an  enterprise,  and  also  the 
probable  cost.  Electrical  and  financial  experts  will 
assist  the  commission. 

The  undertaking  which  is  being  carried  out  by 
the  Vancouver  Power  Company  within  13  miles  of 
Vancouver,  B.  C,  is,  in  its  way,  one  of  the  greatest 
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engineering  feats  in  the  world.  Lake  Beautifnl  is 
situated  at  an  elevation  of  400  feet  above  the  level, 
and  on  the  other  side  of  a  gigantic  wall  of  moun- 
tain, some  13,000  feet  through,  lies  Lake  Coauitlam, 
32  feet  higher  up.  The  problem  was  to  dam  the 
stream  which  drains  Lake  Beautiful  and  thereby 
double  its  size;  to  tunnel  the  mountain  barrier  which 
separates  that  lake  from  Lake  Loquitlam,  thus  tap- 
ping an  enormous  auxiliary  reservoir;  and  to  har- 
ness all  this  waterpower  to  drive  a  great  electric 
plant  down  at  tidewater.  The  work  was  begun  a 
year  ago,  but  more  than  another  year  will  elapse 
before  the  whole  work  will  be  fully  completed.  The 
cost  of  the  enterprise  is  estimated  at  $1,000,000. 
About  12,000  horsepower  will  be  developed.  The 
tunnel  through  the  mountain  wall  is  eight  by  nine 
feet  and  is  now  going  ahead  10  feet  per  day.  The 
dam  which  will  hold  back  400  acres  of  water  in 
Lake  Beautiful  will  be  50  feet  from  base  to  summit 
and  350  feet  long  on  the  crest  and  will  raise  the 
water  in  the  lake  13  feet  above  present  low-water 
mark.  From  the  dam  to  the  power  station  four 
pipe  lines  four  feet  in  diameter  and  one  20  inches 
will  lead  to  the  power  plant  at  tidewater.  Each  of 
these  big  pipe  lines  will  be  used  to  drive  a  generator 
of  3,000  horsepower,  and  the  smaller  pipe  will  op- 
erate the  exciter.  The  intake  of  the  pipe  lines  will 
be  22  feet  below  the  surface  of  the  lake.  From 
the  dam  the  first  800  feet  of  pipe  line,  which  will  be 
on  a  two  per  cent,  grade,  will  be  of  wooden-stave 
pattern ;  after  which  will  come  the  steel  pipe,  de- 
signed to  carry  the  enormous  pressure  which  will 
develop  in  the  drop  to  the  power  house.  The  water- 
wheel  equipment  will  consist  of  three  sets  of  Pelton 
impulse  wheels,  each  set  capable  of  developing  a 
maximum  of  3.000  horsepower  at  200  revolutions  per 
minute,  under  the  effective  head  of  390  feet,  and  one 
set,  consisting  of  2CO-horsepower  wheels,  for  driv- 
ing the  exciters  at  580  revolutions.  Eiich  of  the 
main  units  will  consist  of  two  overhung  wheels, 
one  mounted  at  each  end  of  the  shaft  of  a  1,500- 
kilowatt  generator.  The  transmission  line  will  be 
16  miles  long  in  conveying  the  electric  power  to 
Vancouver  and  New  Westminster.  W. 


A  company  has  been  formed  for  the  purpose  of 
building  an  electric  line  from  Lincoln,  Neb.,  to 
Belmont.     The   company   is   capitalized   at  $10,000. 

The  council  at  Chisholm,  Minn.,  has  decided  that 
the  electric-light  plant  is  worth  only  $8,400,  instead 
of  $13,000,  as  asked  by  the  owners,  and  all  negotia- 
tions for  the  plant  are  off.  R. 


Northwestern  Notations. 

Minneapolis,  Minn.,  August  21. — The  building 
committee  of  the  new  Hebrew  synagogue  has  been 
compelled  to  pay  twice  for  the  wiring  of  that  build- 
ing. The  General  Electric  Company  had  the  origi- 
nal contract,  and  on  its  hiring  non-union  men  all 
the  other  workmen  left  the  building.  The  company 
refused  to  take  out  the  non-union  men  and  the  com- 
mittee hnally  settled  the  difficulty  by  paying  in  full 
and   then   letting   a  new  contract    for  the   work. 

The  LeMars  (Iowa)  council  voted  down  a  propo- 
sition to  grant  the  Sioux  City  and  LeMars  Inter- 
urban  Railway  a  franchise  unless  the  company  agrees 
to  build  the  power  house  at  that  city.  The  matter 
will  probably  be  submitted  to  the  people. 

The  Minneapolis  City  Council  will  consider  an 
ordinance  which  will  seek  to  harmonize  the  fran- 
chises of  the  various  companies  which  have  been 
absorbeB  by  the  General  Electric  Company. 

It  is  said  that  the  proposed  interurban  line  between 
Sioux  City  and  LeMars,  Iowa,  will  be  continued  on 
to  Spirit  Lake  and  eventually  to  Fairmont,  Minn. 

The  United  Gas  and  Electric  Company  has  pur- 
chased the  gas  and  electric  interests  at  Ishpeming, 
Mich.  The  new  consolidation  will  be  known  as  the 
Negaunee  and  Ishpeming  Street  Railway  and  Light 
Company.  T.  A.  Rockwell  is  the  president  of  the 
company. 

'].  A.  Haggerty  and  G.  T.  Atwood  will  put  in  an 
electric-lighting  plant  at  Gays  Mill,  Wis. 

The  Burlington  ( Iowa)  Interurban  Railway  Com- 
pany has  filed  articles  of  incorporation,  with  author- 
ized capital  of  $200,000.  C.  Leopold  is  president  of 
the  new  company  and  J.  W.  Topping  is  secretary. 

The  Fond  du  Lac  and  Northeastern  Electric  Rail- 
way Company  will  build  a  line  from  Fond  du  Lac 
to  Manitowoc,  Wis.,  by  way  of  the  east  shore  of 
Lake  Winnebago  and  connecting  at  Waverly  Beach 
with   the   Appleton-Neenah-Kaukauna    line. 

The  St.  Paul  council  has  authorized  the  transfer 
of  the  franchise  granted  last  winter  from  the  owners. 
F.  B.  Brace,  G.  H.  Shellenberger  and  F.  C.  Genge 
to  the  Union  Manufacturing  Company,  which  will 
build  an  electric-light  plant  at  St.  Anthony  Park 
under  the   franchise. 

The  contract  for  erecting  an  electric-light  and 
water  plant  at  Fayette,  Iowa,  has  been  let  to  F.  E. 
Sanders    for    $2,940. 

A  stock  company  has  been  formed  at  Glenwood, 
Minn.,  which  will   manage  the  electric-light  plant. 

The  Marconi  Wireless  Telegraph  Company  has 
established  a  station  at  Madison,  Wis. 

An  electric  road  is  proposed  between  Merrill  and 
Stevens  Point.  Wis.,  which,  if  the  plan  matures,  will 
mean  the  building  of  one  or  more  power  plants  to 
utilize  the  waterpower  of  the  Wisconsin  River. 

The  Stoughton  (Wis.)  Mill  Company  has  decided 
to  build  an  electric  line  from  Stoughton  to  Cam- 
bridge   and    Oregon. 

The  Interstate  Electric  Railway  Company  will  in- 
corporate for  the  purpose  of  building  an  electric 
road  from  Madison,,  Wis.,  south  to  the  state  line, 
a  distance  of  49  miles.  The  coinpany  is  incorpo- 
rated at  $50,000. 

The  electric-light  company  has  been  asked  to  sub- 
mit bids  to  the  Omaha  (Neb.)  council  for  the  street 
lighting  of  that  city. 


New  England  News. 

Boston,  Mass.,  August  22. — Under  the  require- 
ments of  the  law  for  the  licensing  of  automobiles, 
passed  by  the  last  Legislature,  a  large  number  of 
applications  for  registration  have  been  received  by 
the  Highway  Commission  of  Massachusetts.  The 
total  is  now  upward  of  1,200  and  rapidly  increasing 
as  the  end  of  the  allotted  time  approaches. 

The  new  electric-railway  company  to  build  a  line 
between  North  Leominster  and  Ayer,  Mass.,  has 
been  organized.  The  line  must  be  completed,  ac- 
cording to  the  franchise,  by  June  i,  1904.  It  will 
connect  with  other  important  lines  at  each  terminus. 

The  automobile  school  planned  by  the  Boston 
Young  Men's  Christian  Association  bids  fair  to  be- 
come a  rather  remarkable  and  noteworthy  institu- 
tion. The  chief  feature  of  the  course  will  be  a 
series  of  lectures  by  some  rather  notable  men. 
Among  others  there  will  be  the  following:  Charles 
J.  Glidden,  "A  Tour  to  the  Farthest  North  ;"  Colonel 
A.  A.  Pope,  "Good  Roads ;"  Parker  Kemble,  "Prop- 
erties of  Gasoline."  J.  Arlington  White  will  have 
the  course  on  storage  batteries  and  M.  H.  Merrill 
that  on   the  application  of   power  to  wheels. 

On  the  morning  of  August  17th  a  fire  in  the  Bos- 
ton and  Albany  railroad  yard  in  Boston  destroyed 
a  coal  and  coke-storage  building  and  badly  dam- 
aged a  $60,000  electric  plant  designed  for  the  un- 
loading of  the  fuel  cars  and  for  the  loading  of  loco- 
motives of  the  road  with  their  coal  or  coke. 

The  city  of  Pawtucket,  R.  I.,  is  in  a  fair  way  to 
benefit  materially  from  a  proposition  submitted  by 
the  Pawtucket  Electric  Company,  the  Providence 
Telephone  Company  and  the  Pawtucket  Gas  Com- 
pany, they  being  willing  to  agree  to  increase  facil- 
ities to  the  extent  of  a  $1,000,000  plant,  provided 
they  can  have  exclusive  franchises.  It  is  also  stated 
that  the  companies  named  stand  ready  to  turn  over 
a  percentage  of  receipts  to  the  city,  and,  further- 
more that  the  thread  manufacturing  house  of  the  J. 
&  P.  Coats  Company  will  approve  a  contract  for 
5,000-horsepower  electric  service,  abandoning  the  five 
large  steam  engines  and  other  power-producing  ad- 
juncts of  its  plant. 

Worcester,  Mass..  advices  indicate  that  a  con- 
solidation of  roads  in  the  vicinity  of  Worcester  is 
in  prospect,  the  plan  involving  the  taking  of  a  num- 
ber of  important  lines  into  a  $2,000,000  combina- 
tion, to  be  known  as  the  Worcester  and  Southbridge 
Street  Railway  Company.  In  the  new  board  of  di- 
rectors are  John  A.  Hall  of  Southbridge.  Frank 
Kemp  of  Worcester  and  Leavenworth  Wheeler  of 
Worcester.  The  general  manager  is  Wilford  A. 
Bailey.     John  A.   Hall   is  the  treasurer. 

Incorporators  of  the  Groton  and  Stonington 
Street  Railway  Company  in  Connecticut  have  chosen 
directors  as  follows :  B.  A.  Armstrong,  Charles  R. 
Hanscom,  A.  H.  Chappcll,  Thomas  Hamilton, 
Charles  W.  Comstock,  Edwin  W.  Higgins,  B.  F. 
Williams,  Charles  D.  Noyes,  Costello  Lippitt.  The 
officers  are :  President,  Thomas  Hamilton ;  vice- 
president,  B.  F.  Williams  ;  secretary,  E.  W.  Higgins ; 
treasurer,    C.    Lippitt.  B. 


Southern  Developments. 

Charlotte,  N.  C,  August  22. — The  City  Railway 
Company  is  a  new  concern  which  has  applied  for 
a  charter  at  Memohis,  Tenn.,  with  a  proposed  capital 
of  $50,000.  The  incorporators  are  St.  Louis  capital- 
ists and  are  as  follows :  F.  R.  Harris,  R.  P.  Cary, 
W.  A.    Buckner,  T.   T.  East  and   M.   M.   Bosworth. 

The  Fues  Power  and  Manufacturing  Company 
of  Winston  has  referred  an  application  for  extend- 
ing the  electric-railway  system  to  East  Winston  to 
a  committee  composed  of  gentlemen  in  favor  of  the 
extension. 

The  new  plant  of  the  Thornton  Light  and  Power 
Company  of  Hickory,  N.  C,  has  been  started  up 
with  appropriate  cereinonies  attending.  Colonel  M. 
E.  Thornton  is  the  prime  owner  of  the  enterprise. 

The  local  street-railway  company  of  Clarksville, 
Tenn.,  has  in  view  several   possible  extensions. 

The  town  of  Trenton,  Tenn.,  has  defeated  a  bond 
proposition  to  purchase  the  local  electric-lighting 
plant.  L. 


Texas  and  Mexico. 

Austin,  Texas.  August  21. — The  question  of  estab- 
lishing a  state  electric-light  and  power  and  water- 
works plant  for  the  purpose  of  supplying  the  needs 
of  the  several  state  institutions  situated  here  is  being 
considered.  The  Legislature  at  its  last  regular  ses- 
sion made  an  appropriation  of  $155,000  for  this  pur- 
pose. The  plant  will  be  built  unless  the  city  plant, 
which  now  furnishes  light  and  water  for  these  in- 
stitutions, materially  reduces  its  present  rate. 

The  Waco  Electrical  Supply  Company  is  preparing 
to  establish  a  large  branch  house  at  Houston,  Texas. 
It  will    erect   its  own   building  at   the   latter  place. 

The  Houston  Electric  Company  of  Houston,  Texas, 
will  erect  a  new  power  house  at  a  cost  of  about  $11,- 

000. 

Preparations  are  being  made  for  installing  a  new 


electric-light  and  power  plant  at  Chilpancingo,  state 
of  Guerrero,  Mexico.  The  plant  will  supply  the 
town  with  50  arc  and  200  incandescent  lights. 

The  Greene  Consolidated  Copper  Company  has 
established  a  large  electric  power  plant  at  Cananca, 
Mexico.  The  power  will  be  used  to  operate  a  street- 
railway  system  in  the  town  and  to  run  the  machinery 
of  the  mines. 

It  is  reported  that  an  electric-light  plant  is  to  be 
installed  at  Acapulco,  Mexico,  by  an  American  com- 
pany. 

A  syndicate  of  American  capitalists,  headed  by 
W.  A.  Rogers  of  New  York,  is  preparing  to  establish 
a  large  electric  generating  plant  on  the  Santiago 
River  at  a  point  situated  about  25  miles  from  the 
city  of  Guadalajara,  Mexico.  It  is  proposed  to  de- 
velop 60,000  horsepower,  which  will  be  transmitted 
to  Guadalajara  and  to  mining  and  industrial  centers 
within  a  radius  of  no  miles.  The  company  also  in- 
tends to  construct  and  operate  an  extensive  system 
of  electric  railways  to  connect  Guadalajara  and  a 
number  of  towns  of  that  section.  The  road  is  to 
handle  both  freight  and  passengers. 

The  Pilot  Point  Ice  and  Power  Company  has  been 
organized  with  a  capital  stock  of  $30,000  for  the 
purpose,  among  other  things,  of  establishing  an 
electnc-hght  and  power  plant  at  Pilot  Point,  Texas. 
The  mcorporators  are  G.  E.  Light,  A.  H.  Gee,  F.  W. 
Hayden  and  A.  P.   Cosgrove.  H. 

From  the  Buckeye  State. 

Cleveland,  August  22.— The  Columbus  Railway 
Company  has  purchased  49  new  closed  cars,  equipped 
with  all  modern  improvements  for  safety  and  com- 
fort of  patrons.  Nineteen  of  the  cars  are  now  in 
the  company's  shops,  being  wired  and  otherwise 
made   ready  for  fall  and   winter  service. 

The  United  Power  Company  of  East  Liverpool 
is_  defendant  in  seven  damage  suits,  amounting  alto- 
gether to  $40,000,  recently  filed  against  it  as  the 
result  of  a  street-car  accident  last   March. 

Surveys  are  being  made  for  an  electric  line  to 
connect   South  Lorain  and   Cleveland. 

At  Delaware  employes  of  the  Columbus,  Delaware 
and  Marion  electric  railway  tried  to  erect  poles  in 
front  of  the  residence  of  John  Sells  on  South  San- 
dusky Street.  Before  the  poles  were  set  into  the 
holes  the  Sells  young  ladies  jumped  into  the  holes 
while  their  brothers  with  guns  stood  guard,  but 
about  midnight  they  got  tired  and  retired  and  the 
workmen  erected  the  poles.  W.  S.  H. 


Information  from  Indiana. 

Indianapolis,  August  24. — Within  the  next  30  days 
Indianapolis'  interurban  population  will  be  increased 
fully  250,000,  and  additional  territory  "annexed" 
to  the  city  by  the  completion  or  extension  of  the 
Indianapolis  and  Northwestern  Traction  Company 
as  far  north  as  Frankfort,  the  Indianapolis  Northern 
traction  line,  as  far  north  as  Tipton ;  the  Edinburg 
and  Columbus  extension  of  the  Indianapolis-Frank- 
lin line  and  the  Newcastle  branch  of  the  Indianap- 
olis and  Eastern  bringing  into  touch  with  Indianap- 
olis a  large  population  hitherto  dependent  upon  a 
far    less    convenient   mode    of   transportation. 

Ground  was  broken  last  week  at  Richmond  for  the 
Eastern  Indiana  electric  line.  This  line  will  run 
from  Hamilton,  Ohio,  to  Marion,  Ind.,  via  Rich- 
rnond,  and  many  other  intervening  towns.  This 
line   will    be    constructed    for    the    third-rail    system. 

Verified  information  has  reached  Indiana  that 
the  Appleyard  syndicate,  which  now  has  a  line  in 
operation  from  Lebanon  through  Dayton,  Spring- 
field and  Columbus  to  Newark,  Ohio,  will  enter  In- 
dianapolis with  its  own  tracks.  The  plan  is  to  enter 
the  state  at  Union  City  and  build  by  way  of  Win- 
chester, Middletown  and  Markleville  to  Indianap- 
olis. 

James  West,  a  wealthy  oil  man,  and  a  company 
of  oil  operators  have  projected  an  electric  line  be- 
tween Montpelier,  Portland  and  Warren,  to  be  known 
as_the  Oil  Belt  traction  line.  Men  are  at  work  get- 
ting a  right-of-way,  and  an  effort  will  be  made  to 
build  the  line  within  a  year.  The  principal  office 
will   be  in  Montpelier. 

The  Indianapolis  Terminal  and  Traction  Company 
has  just  received  25  new  double-truck  cars,  of  the 
"jumbo"  type.  The  cars  will  be  put  in  service  dur- 
ing State  Fair  week. 

The  Indianapolis  and  Southwestern  Traction  Com- 
pany has  purchased  227  acres  of  land  at  Waverly. 
which  will  be  improved  and  made  into  one  of  the 
most  beautiful  parks  and  pleasure  resorts  in  Indiana. 
The  river  will  be  dammed  and  a  large  waterpower 
electricity-generating  plant  will  be  built  at  this  place. 

Fred  Snyder  has  been  appointed  receiver  for  the 
National  Mill,  Water  and  Electric  Light  Company 
of  Angolia.  The  application  was  made  by  the  Fort 
Wayne  Trust  Company,  which  holds  bonds  amount- 
ing to  $28,000  secured  by  mortgage  on  the  plant. 
The  company  runs  a  large  llouring  mill  and  fur- 
nishes  electric  light   and   power  for   Angolia. 

The  Indiana  Electric  Company  of  Crawfordsville 
has  been  incorporated  with  a  capital  slock  of  $30,000. 
The  company  will  make  and  market  dynamos,  trans- 
formers, lamps  and  all  kinds  of  electrical  appliances 
and  necessities.  The  officers  of  the  new  corporation 
arc:  President,  W.  F.  Flulet;  secretary,  G.  B. 
Luckett :    general    manager,    O.    C.    Irwin. 

The  Noblesville  Hydraulic  Company  has  awarded 
contracts  for  six  50-inch  turbine  wheels  to  the  Leffler 
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Wheel  Company  of  Springfield.  Ohio ;  price,  $14,500, 
and  for  the  generators  and  dynamos  to  the  National 
Electric    Company   of   New   York;   price,   $18,500. 
'_ F. 

Michigan. 

Detroit.  August  22. — The  Toledo  and  Western 
Traction  line,  an  electric  railway,  has  practically 
been  turned  into  a  freight  road,  and  its  electric 
motors  are  pulling  trains  of  from  10  to  15  cars,  cut- 
ting verj'  heavily  into  the  business  of  the  steam 
railroads. 

The  new  private  trolley  car  Josephine,  being  built 
by  the  Brill  Company  of  Philadelphia  for  H.  A. 
Everett,  will  arri\'e  in  Cleveland  within  the  next  two 
weeks.  The  new  car  is  a  handsome  one  and  will 
be  used  by  Mr.  Everett  in  connection  with  his  du- 
ties as  president  of  the  Northern  Ohio  Traction, 
the  Toledo  Railways  and  Light,  and  chairman  of 
the  board  of  directors  of  the  Detroit  United  Rail- 
way. It  will  allow  him  to  inspect  his  properties 
and  will  be  very  useful  in  showing  prospective  se- 
curity buyers  over  the  various  Everett-Moore  prop- 
erties. The  car  has  a  smoking-room,  dining-room, 
kitchen,  stenographer's  room  and  bedroom.  It  is 
also  equipped  with  several  sofas  w'hich  may  be  con- 
verted into  beds  when  necessary. 

At  the  special  election  in  Trenton,  held  for  the 
purpose  of  getting  an  expression  from  the  people 
upon  the  proposition  to  bond  the  village  for  $6,500 
with  which  to  pay  off  the  present  indebtedness,  51 
voted  yea  and  100  nay.  According  to  the  statements 
of  the  village  officials,  the  little  town  is  in  sore 
straits  financially,  as  most  of  its  debts  are  of  long 
standing,  and  the  creditors  are  said  to  be  urgent 
in  their  demands  for  settlement.  Most  of  the  iti- 
debtedness  is  on  the  new  electric-lighting  plant 
which  was  built  by  a  Detroit  firm.  It  is  said  that 
the  original  contract  limited  the  cost  to  $6,500,  while 
the  bills  amounted  to  about  $12,000.  There  have 
also  been  rumors  of  queer  contracts,  and  it  is  said 
that  grand  jury  investigation  has  been  more  than 
hinted  at,  all  of  which  complicates  the  situation  and 
makes  it  a  difficult  affair  for  the  village  council  to 
handle. 

The  electric-lighting  plant  of  Hughes  &  Welch 
of  Eaton  Rapids  has  been  sold  on  a  movtgage  to 
John  M.  Corbin  of  Detroit,  president  of  the  Michi- 
gan State  Bank  of  Eaton  Rapids.  The  consideration 
was  $4,000. 

Three  eastern  capitalists,  Wm.  B.  Cutter  of  Buf- 
falo. N.  Y. :  J.  Edward  Durham  of  Philadelphia,  and 
Robert  R  Wright  of  Allentown,  Pa.,  it  is  under- 
stood nave  purchased  the  plant  of  the  People's  Elec- 
tric Light    Company  of   Flint. 

The  City  Electric  Railway  Company  of  Fort  Hu- 
ron has  been  instructed  to  double-track  its  line  on 
Griswold  Street  to  the  Tunnel  Depot.  The  im- 
provement will  be  a  great  convenience  to  the  trav- 
eling public  and  give  that  city  the  longest  double- 
track  system  of  any  place  of  like  size  in  the  country. 

Since  the  Detroit,  Monroe  and  Toledo  Short  Line 
Railway  concluded  its  last  condemnation  proceed- 
ing in  Monroe  County,  extensive  preparations  have 
been  made  to  rush  the  completion  of  its  northern 
extension  as  rapidly  as  possible.  The  only  delay 
will  be  in  putting  in  bridges,  of  which  there  are 
three.  The  company  has  decided  definitely  to  use 
the  Fort  Street   line  into  Detroit. 

President  J.  D.  Hawks  and  Vice-president  and 
Treasurer  S.  F.  Angus  report  that  the  Detroit, 
Ypsilanti,  Ann  Arbor  and  Jackson  electric  road  is 
doing  a  splendid  business,  and  that  the  passenger 
traffic  taxes  the  equipment  to  the  uttermost.  "We 
are  getting  a  great  deal  of  business  from  the  Bat- 
tle Creek-Jackson  road  originating  west  of  Jack- 
son," said  Mr.  Hawks,  "and  since  we  have  been  ex- 
changing business  we  throw-  a  great  deal  of  traffic 
their  way  which  originates  east  of  Jackson." 

The  village  of  Capac  will  hold  a  special  election 
on  Monday  for  the  purpose  of  bonding  the  village 
for  $6,500  for  an  electric-light  plant  to  be  run  in 
connection  with  the  system  of  waterworks  about  to 
be  installed.        C.  G.  W. 

On  the  Pacific  Slope. 

Tacoma,  Wash.,  .August  20. — C.  A.  Darmer,  archi- 
tect, has  been  ordered  to  prepare  plans  for  some  large 
car  barns  for  the  Tacoma  (Wash.)  Railway  and 
Power  Company.  The  new  building  will  be  of 
brick,  120  by  175  feet  in  size,  and  will  cost  in  the 
neighborhood   of  $35,000. 

New  York  capitalists  are  looking  over  the  ground 
of  a  proposed  power  house  at  McGuigan,  Wash., 
from  which  place,  if  present  plans  are  carried  out, 
an  electric  road  will  be  built  to  the  McGuigan  mines, 
seven  miles  distant.  If  the  plant  is  built  about 
$500,000  will  be  expended. 

Nelson  &  Heavy  of  Seattle  have  been  given  the 
contract  for  grading  and  for  laying  the  rails  for 
the  electric  road  at  Aberdeen,  Wash. 

The  Everett  (Wash.)  Railway  and  Electric  Com- 
pany has  begun  work  on  the  new  road  which  it  will 
operate  between  Everett  and  Snohomish  over  the 
Northern  Pacific  tracks.  The  stringing  of  wires 
and  the  erection  of  poles  will  be  practically  all  the 
construction  necessary.  A  50-year  franchise  has 
been  granted  to  the  company  for  furnishing  electric 
lights  at   Marysville.   Wash. 

Representatives  of  the  Seattle  Electric  Company 
have  appeared  before  the  county  board  of  equali- 
zation to  complain  against  a  proposed  raising  of  the 
assessment  of  the  company,  whose  personal  prop- 
erty is  now  given  a  valuation  of  $1,800,000.         R, 


PERSONAL. 

F.  S.  Hunting,  general  sales  manager  of  the  Fort 
Wayne  Electric  Works,  was  a  Chicago  visitor  last 
week. 

A.  L.  Gillette  has  resigned  as  chief  electrician  for 
the  Menomonie  (Wis.)  Light  and  Traction  Com- 
pany. 

Manager  Heywood  of  the  Western  Union  Tele- 
graph Company's  office  at  Fargo,  N.  D.,  has  resigned 
and  has  been  succeeded  by  J.  E.  McCann  of  Mar- 
quette, Mich. 

George  Westinghouse  has  returned  from  Europe, 
having  been  a  passenger  on  the  North  German  Lloyd 
steamer  Kaiser  Wilhelm  11.,  which  arrived  in  New 
York    last    week. 

John  Mohr,  head  of  the  boilermaking  firm  of  John 
Mohr  &  Sons,  Chicago,  died  at  his  home  in  this 
city  on  August  20th.  In  1S4S  he  came  to  Chicago 
and  in  1S82  started  the  business  which  he  conducted 
to  the  time  of  his  death.  He  was  77  years  of  age 
and  was  prominent  among  early  settlers. 

W.  S.  Logue  has  been  transferred  from  Chicago, 
where  he  has  been  western  manager  of  the  Edison 
Manufacturing  Company,  to  New  York,  where  he 
will  be  sales  manager  for  that  company  and  also 
for  the  Bates  Manufacturing  Company.  Mr.  Logue 
is  succeeded  as  western  manager  by  J.  E.  Garvin, 
who  has  been  with  the  Edison  company  for  a  num- 
ber of  years  in  the  East. 

N.  J.  Goll,  father  of  Walter  S.  Goll,  manager  of 
the  Chicago  office  of  the  Fort  Wayne  Electric  Works, 
died  at  his  home  in  Chicago  on  August  iSth.  Mr. 
Goll  had  been  an  official  of  the  Chicago.  Milwaukee 
and  St.  Paul  Railway  for  ig  years,  coming  to  Chi- 
cago when  the  general  offices  of  the  road  were  moved 
here  in  1890.  He  had  formerly  lived  in  St.  Louis, 
to  which  city  the  remains  were  taken  for  burial.  He 
was  63  years  of  age. 

C.  L.  Hibbard,  who  for  the  last  few  years  has 
been  Chicago  representative  of  the  Varley  Duplex 
Magnet  Company,  has  tendered  his  resignation,  to 
take  effect  September  ist.  Mr.  Hibbard  will  take 
charge  of  the  Empire  Electrical  Supply  Company, 
recently  incorporated,  which  will  manufacture  and 
handle  several  electrical  specialties.  The  Chicago 
ofldce  of  the  Varley  company  will  temporarily  be  in 
charge  of  William  Balke,  who  for  the  last  five  years 
has  been  chief  inspector  at  the  factory  of  the  Varley 
company. 


ELECTRIC  LIGHTING. 

An  electric-light  plant  is  to  be  installed  at  Owens- 
ville,   Ind. 

Work  has  been  commenced  on  the  new  electric- 
light  plant  at  Kalama,   Wash. 

The  village  of  Adams,  Minn.,  is  receiving  bids  for 
the    installation    of   a    complete    electric-light    plant. 

G.  F.  Garvey  of  Harrisburg,  Ark.,  has  been  granted 
permission  to  establish  an  electric-light  plant  in  that 
city. 

The  Board  of  Trustees  of  Elkton,  S.  D.,  have  de- 
cided to  install  an  electric-lighting  plant  to  light  the 
town. 

Central  City,  Iowa,  is  considering  a  proposition 
for  the  establishment  of  a  municipal  electric-lighting 
plant. 

The  Flint  Light  and  Power  Company  of  Flint, 
Mich.,  has  been  incorporated  with  a  capital  stock 
of  $10,000. 

The  city  of  Carmi,  III.,  will  erect  a  new  electric- 
light  plant.  T.  W.  Hall  is  chairman  of  the  purchas- 
ing committee. 

The  Anaconda  Copper  Mining  Company  will  re- 
build its  electric-light  plant  at  Hamilton,  Mont.,  at 
a   cost   of  $10,000. 

Taws  City,  Mich.,  contemplates  the  expenditure 
of  $20,000  for  the  purpose  of  extending  the  electric- 
light  and  waterworks  systems. 

The  Lee  County  Manufacturing  Company  of  Bish- 
opviile,  S.  C,  will  install  a  $10,000  electric-light 
plant  with  which  to  light  the  city  and  its  cottonseed- 
oil   mill. 

The  Akron  Brewing  Company  contemplates  the 
erection  at  Akron,  Ohio,  of  a  new  plant  at  a  cost 
of  $100,000.  A  modern  electric-lighting  plant  will 
be   installed. 

A  15-year  franchise  has  been  granted  the  Winona 
Electric  Light  and  Water  Company  for  the  con- 
struction and  operation  of  a  complete  electric-light- 
ing system  at  Warsaw,  Ind. 

On  October  17th  a  special  election  will  be  held  at 
St.  Joseph,  Mo.,  to  vote  on  the  issuing  of  $300,000 
improvement  bonds.  Of  this  amount  $75,000  is  for 
a   proposed   new   electric-lighting   plant. 

Recently  published  statistics  show  that  at  the  close 
of  the  year  1901,  the  last  year  for  wdiich  statistics 
have  been  published,  there  were  961  electric-lighting 
plants  in  operation  in  Spain.  The  total  production 
of  these  plants  for  the  year  in  kilowatt-hours  was 
42,248,657,  which  yielded  a  tax  of  $377,383.  At  the 
close  of  the  same  year  there  were  79  gas  works  in 


operation,    producing    136,853,231    cubic    meters    and 
yielding  a  tax  of  $395,330- 

The  Board  of  Public  Service  of  Columbus,  Ohio, 
has  recommended  to  the  City  Council  the  passage 
of  an  ordinance  authorizing  the  issue  of  $100,000, 
under  the  Longworth  act,  to  complete  the  construc- 
tion of  the  new  municipal  electric-light  plant. 

The  village  of  Sauk  City,  Wis.,  has  entered  into 
a  contract  with  the  Electrical  Supply  Company  of 
Madison,  Wis.,  for  a  complete  outfit,  consisting  of 
boiler,  engine,  dynamo,  pole  line  and  other  acces- 
sories, for  a  municipal  electric-lighting  plant.  The 
village  will  build  its  own  brick  power  house.  The 
cost  of  the  completed  plant  will  be  about  $9,000. 

An  article  recently  published  in  the  Frankfort  Zeit- 
ung  states  that,  commencing  on  January  i,  1904,  the 
price  of  electric  light  in  Berlin  will  be  reduced  27 
per  cent. — from  55  pfennigs  to  40  pfennigs  (13. i 
cents  to  9.5  cents)  per  kilowatt -hour — and  that  the 
price  for  electric  lights  in  Berlin  will  then  be  cheaper 
than  in  any  other  large  city.  This  reduction  was 
.made  to  compete  with  gas  li.ght. 

Secretary  of  State  James  A.  Rose  has  been  made 
the  defendant  in  a  damage  suit  filed  by  the  Alton 
(111.)  Light  and  Traction  Company  to  recover  dam- 
ages in  the  sum  of  $1,500.  'The  purpose  of  the  suit 
is  to  test  the  question  whether  the  secretary  of  state 
has  a  right  to  charge  the  same  fee  for  the  consolida- 
tion of  certain  companies  as  when  the  original  ar- 
ticles of  incorporation  are  taken  out. 

Chicago  business  men  having  electric  signs  hang- 
ing over  the  street  must  keep  them  lighted  until 
II  o'clock  or  remove  them.  This  warning  has  been 
issued  by  City  Electrician  Ellicott,  who  says  that  66 
owners  of  the  signs  are  in  the  habit  of  turning  out 
the  light  at  eight  or  nine  o'clock.  The  conditions 
under  which  permits  have  been  granted  for  the  erec- 
tion of  these  signs  require  that  they  remain  lighted 
until  II   p.  m. 

But  one  bid  was  received  by  the  Niagara  Falls 
(N.  Y.)  Cominon  Council  for  the  lighting  of  the 
city  of  Niagara  Falls  for  the  next  five  years.  The 
proposal  was  from  the  Buffalo  and  Niagara  Falls 
Electric  i^ight  and  Power  Company,  and  by  the  terms 
of  the  contract  which  will  be  entered  into  with  that 
company  the  city  will  get  its  electric  lights  for  the 
next  five  years  at  a  rate  of  $65  a  lamp  for  all-night 
lights.  The  city  is  now  burning  422  lamps  and  pay- 
ing for  them  at  the  rate  of  $75  a  lamp. 

The  Cedar  Rapids  Electric  Light  and  Power  Com- 
pany of  Cedar  Rapids,  Iowa,  gives  notice  that,  under 
the  provisions  of  its  trust  deed  to  the  American 
Trust  and  Savings  Bank  and  Frank  H.  Jones,  Chi- 
cago, as  trustees,  dated  May  i,  1900,  it  will  redeem 
on  November  ist,  the  bonds  secured  by  its  trust 
deed.*  Payment  of  the  principal  and  premium  of 
five  per  cent,  will  be  made  at  the  office  of  the  Ameri- 
can Trust  and  Savings  Bank,  Chicago,  and  payment 
of  interest  coupons  due  November  ist  will  be  made 
at  the  office  of  N.  W.  Harris  &  Co. 


ELECTRIC  RAILWAYS. 

The  power  plant  of  the  Lexington  Railway  Com- 
pany at  Lexington,  Ky.,  is  to  be  overhauled  and 
the  present   equipment  replaced  by  new  machinery. 

The  Louisville  Street  Railway  Company  of  Louis- 
ville, Ky.,  has  paid  to  the  state  auditor  $27,126.56, 
the  amount  of  the  franchise  tax  on  an  assessment 
of   $5,425,312. 

The  city  of  Tonawanda,  N.  Y.,  has  been  petitioned 
by  the  International  Traction  Company  for  permis- 
sion to  build  a  spur  into  the  cemetery,  with  the  object 
of  running  funeral   cars  into  the  grounds. 

Work  has  commenced  on  the  extension  of  the 
Cleveland  and  Sharon  electric  railway  from  Mid- 
dlefield,  Ohio,  to  Sharon,  Pa.  The  line  from  Cleve- 
land  to   Middlefield   is  now  in  operation. 

The  Topeka,  Lawrence  and  Kansas  City  Electric 
Railway  Company  has  applied  for  a  charter  at  To- 
peka, Kan.,  with  a  capital  stock  of  $4,000,000.  T.  S. 
Salathiel  is  the  promoter.  The  line  will  be  75  miles 
in   length. 

The  first  grooved  rails  laid  in  Chicago  under  the 
ordinance  requiring  them  on  newly  paved  streets, 
and  the  first  in  the  city  outside  of  boulevard  cross- 
ings, are  to  be  laid  by  the  Union  Traction  Company 
in  jyiichigan  Street,  between  Orleans  and  Franklin 
Street. 

The  Lincoln  (111.)  Street  Car  and  Pleating  Com- 
pany has  been  incorporated  in  New  Jersey  with 
$110,000  of  authorized  capital  stock,  and  will  suc- 
ceed to  the  property  of  the  Lincoln  Street  Car  Com- 
pany. The  incorporators  are  Louis  B.  Dailey,  War- 
ren N.   Akers  and  H.   O.  Coughlan. 

The  Public  Service  Corporation  of  New  Jersey 
now  runs  the  Jersey  City  and  Hoboken  cars  from 
the  Pennsylvania  railroad  ferry  in  Jersey  City  to 
the  Fourteenth  Street  ferry  in  Hoboken.  The  Sum- 
mit Avenue  line,  which  now  stops  at  Congress 
Street,  Jersey  City,  will  be  extended  to  West  Ho- 
boken, where  it  will  connect  with  the  North  Hud- 
son lines. 

Discussing  street-railway  fares  In  Chicago,  the 
Tribune  of  this  city  says :  "The  companies,  thanks 
to  the  enormous  volume  of  business  they  will  have. 
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ill  be  able  to  live  comfortably  on  four  cents.    Theypower,     A  three-story  fireproof  building,  60  by   100 


will  continue  to  collect  five  cents  from  each  pas- 
senger but  thev  should  pay  the  odd  cent  over  to 
the  city  That  is  a  condition  which  must  be  em- 
bodied in  whatever  ordinances  the  council  may  pass 
for  the  extension  of  the  privileges  of  the  com- 
panies." 

A  charter  has  been  granted  the  Atj^anta  Inter- 
urban  Railway  Company  of  Atlanta,  Ga.,  for  the 
construction  of  an  electric  road  from  the  Chatta- 
hoochee River  to  Smyrna  and  Marietta.  The  com- 
pany is  capitalized  at  $100,000  and  among  the  in- 
corjorators  are  the  names  of  P.  S  Arkwrigh  and 
G  W  Brine  of  Atlanta,  who  are  also  president  and 
treasurer,  respectively,  of  the  Atlanta  Railway  and 
Power  Company. 

The  Ministry  of  Public  Works  of  Berlin  has  is- 
sued orders  to  the  officials  of  the  Berlin  underground 
and  overhead  railway  to  light  all  tunnels  by  wires 
wholly  disconnected  with  the  motor  current,  and  to 
install  apparatus  enabling  train  hands  to  break  the 
power  circuit  anywhere,  and  thus  stop  trains  ap- 
proaching the  scene  of  an  accident.  The  officials 
are  also  ordered  to  stop  the  overcrowding  of  cars 
This  action  is  taken  as  a  result  of  the  lessons  taught 
by  the  recent  disaster  on  the  Paris  underground 
railway. 

Construction  work  has  commenced  on  the  electric- 
railway  system  on  Main  Street  between  Fifth  and 
Tenth  Streets,  Riverside,  Cal.  A  compromise  has 
been  effected  between  the  city  and  the  company  on 
the  price  to  be  paid  for  motive  power,  so  that  the 
suit  which  has  been  in  the  courts  for  over  a  year 
will  be  dropped.  The  agreement  now  stands  that 
the  contract  between  the  two  parties  will  be  annulled 
as  soon  as  the  line  is  extended  to  Corona,  where,  in- 
stead of  taking  power  from  the  city,  the  road  will 
secure  its  supply  from  Los  Angeles,  and  will  eventu- 
ally get  power  from  the  Kern  River  plant,  i  he  mu- 
nicipal supply  of  electricity  is  soon  to  be  supplemented 
by  some  600  horsepower  to  be  received  from  the 
Santa  Ana  River  Power  Company's  plant,  which 
will  give  an  adequate  supply  of  power  for  all  pur- 
poses.   _^_ 

AUTOMOBILES. 

The  latest  cablegram  from  Mr.  and  Mrs.  Charles 
J  Glidden  states  that  they  had  crossed  the  Arctic 
■  Circle  in  their  automobile  and  had  covered  in  all 
3,590   miles. 

The  New  York  Times  says  that  President  Edgar 
of  the  Edison  company  of  Boston  has  made  an 
endurance  test  of  the  new  Edison  battery  by  attach- 
ing it  to  his  automobile.  On  one  charge,  it  is  said 
that  the  battery  ran  75  miles  at  an  average 
of  IS  miles  an  hour.  It  was  practically  m  constant 
use  from  3:30  p.  m.  to  11  p.  m.  without  a  recharge. 

The  British  government  is  building  a  road  for 
automobile  freight  trains  in  the  heart  of  Africa, 
and  the  work  is  being  done  by  hundreds  of  natives, 
under  the  direction  of  seven  army  officers.  1  he 
road  is  intended  as  a  feeder  to  the  railroad.  Auto- 
mobiles are  to  do  the  hauling,  and  a  special  lot  of 
these  has  been  ordered  by  the  government.  Each 
autocar  is  expected  to  carry  a  load  of  two  tons,  and 
to  make  about  the  same  rate  that  wagon  trains 
would  make. 

SOCIETIES  AND  SCHOOLS. 

The  German  papers  state  that  the  Russian  govern- 
ment will  incorporate  in  its  next  appropriation  bill 
a  much  larger  sum  for  the  support  of  technical 
schools  than  heretofore.  The  branches  of  instruc- 
tion in  machine  building  and  electrical  mechanics 
are  to  be  especially   favored. 

Preparations  are  under  way  among  the  electrical 
dealers  at  Salt  Lake  City  for  the  entertainment  of 
delegates  of  the  International  Brotherhood  of  Elec- 
trical Workers  during  the  convention  which  will  be 
held  there  commencing  September  13th.  It  is  esti- 
mated that  about  250  delegates  will  attend.  The 
brotherhood  was  organized  12  years  ago  and  has 
grown  rapidly.  It  now  has  a  membership  of  2,600 
and  has  spread  as  far  as  Canada,  the  Hawaiian 
Islands   and  the  Philippines. 

The  State  University  of  Iowa  has  received  from 
Mr.  and  Mrs.  Euclid  Sanders  of  Iowa  City,  alumnus 
and  alumna  of  the  institution,  an  unusual  but  useful 
gift,  consisting  of  the  TerriU  mill  dam  on  the  ^owa 
River,  a  mile  away  from  the  university.  Upon  the 
mill  site  the  university  will  erect  a  waterpower  plant 
and  hydraulic  laboratory  and  upon  a  contiguous 
hillside  will  build  a  reservoir.  The  students  of  the 
school  of  applied  science  will  receive  practical  train- 
ing at  the  new  property,  and  the  power  will  provide 
for  the  lighting  of  the  university  buildings  and 
grounds,  the  driving  of  machinery  and  other  needs 
of   the   institution. 

Iowa  State  College  has  recently  established  a  chair 
of  farm  mechanics,  and  Professor  C.  J.  Zinthco  will 
fill  the  position.  This  branch  of  the  college  of  ag- 
riculture is  intended  to  cover  instruction  in  all  kinds 
of  farm  machinery  and  appliances,  including  land 
drainage,  rural  telephones,  farm  water  supply  and 
the  various  means  of  obtaining  power  for  operating 
farm  machinery,  such  as  electric  motors,  gasoline 
engines,    steam    engines,    water    power     and     wind 


feet,  is  being  erected  as  a  laboratory  for  conducting 
this  work.  Professor  Zintheo  is  well  prepared  to 
carry  on  the  work,  having  graduated  from  the  Uni- 
versity of  Minnesota  and  also  having  served  many 
years  in  the  rougher  school  of  practical  experience. 
During  his  vacations  while  at  the  university  he  was 
employed  as  binder  expert  by  both  the  McCormick 
and  Deering  harvester  companies,  and  he  is  well 
versed   in   all   kinds   of  farm   machinery. 


PUBLICATIONS. 


The  L.  B.  Allen  Company  of  Chicago  is  sending 
out  a  handsome  lithographed  hanger  illustrating  and 
describing  the  Allen  electrical  compounds,  including 
soldering  paste,  commutator  lubricant,  etc. 

"Direct-current  Factory  Motors"  is  the  title  of 
Bulletin  No.  65  issued  by  the  Rochester  Electric 
Motor  Company  of  Rochester,  N.  Y.  The  pamphlet 
is  well  illustrated  and  gives  full  descriptions  of  the 
construction  and  assembling  of  different  motor  parts. 
Some  special-work  motors  are  shown,  such  as  a 
motor  directly  mounted  on  an  exhaust  fan  shaft  and 
a  motor  for  pumping  pipe  organs.  Various  individual 
motors  are  also  described.  The  company  also  man- 
ufactures switchboards  and  generators. 

The  New  York  Safety  Steam  Power  Company, 
113  Liberty  Street,  New  York  city,  has  issued  a 
catalogue  descriptive  of  automatic  engines.  Some 
standard  pattern  engines  are  shown,  part  of  them 
being  adaptable  to  be  direct  connected  to  gener- 
ators. Sectional  views  are  also  given  to  show  the 
manner  of  construction,  and  there  are,  in  addition, 
dimension  diagrams  with  accompanying  tables  of 
sizes.  In  the  latter  part  of  the  book  are  described 
some  small  vertical  units.  The  catalogue  is  well 
illustrated. 

The  Wagner  Electric  Manufacturing  Company 
of  St.  Louis  has  issued  Bulletins  62  and  63,  the  one 
containing  the  paper  read  by  Mr.  H.  A.  Bullard 
before  the  seventh  annual  convention  of  the  Pacific 
Coast  Electric  Transmission  Association  at  San 
Rafael,  Cal.,  June  16,  1903,  and  the  other  the  dis- 
cussion which  followed  this  paper.  In  the  paper 
the  Wagner  single-phase  motor  was  dwelt  upon  at 
length,  and  the  paper  with  discussion  makes  an  ex- 
cellent subject  for  the  two  bulletins;  the  reader  is 
well  repaid  for  his  trouble.  A  manufacturer's  note 
at  the  end  of  Bulletin  6i  adds  a  few  words  to  the 
paper  and  discussion. 


TELEGRAPH. 


Owing  to  the  bad  condition  of  the  Columbian 
government  telegraph  lines  between  the  cable  sta- 
tion at  Buenaventura  and  Bogota,  messages  are  said 
to  be  frequently  delayed  in  transmission  from  five 
to  20  days. 

The  Western  Union  Telegraph  Company  and  the 
Postal  Telegraph  Company  have  raised  the  rate 
for  a  lo-word  message  between  New  York  and 
Philadelphia,  Newark,  Baltimore  and  intermediate 
points  from  20  to  25  cents,  and  for  every  additional 
word  from  one  to  two  cents. 


SPACE    TELEGRAPHY. 

Martha  Craig  of  St.  Catherines,  Ont.,  makes  the 
suggestion  to  Marconi  that  instead  of  trying  to  send 
wireless  messages  from  east  to  west,  in  which  proc- 
ess they  run  counter  to  the  natural  motion  of  the 
earth,  he  should  send  them  easterly  round  the 
world  to  a  point  desired  to  be  reached.  The  motion 
of  the  earth  on  its  own  axis  from  west  to  east 
creates  an  electric  current  moving  also  from  west 
to  east,  she  says ;  therefore,  signals  sent  from  west 
would  naturally  travel  eastward  easily.  Signals  sent 
westward  would  be  forced  against  the  earth  current 
and  the  waves  would  become  flattened  and  finally 
disappear. 


MISCELLANEOUS. 


It  may  be  interesting  to  note,  in  relation  to  an 
article  in  last  week's  Western  Electrician  on  "An 
Electric  Circuit  in  the  Human  Aorta,"  that  the 
surgical  operation  there  referred  to  was  unsuccess- 
ful. For  a  time  the  patient  showed  signs  of  im- 
provement, but  these  gradually  disappeared,  and  the 
operation  was  re-performed  August  20th,  the  death 
of  the  patient   resulting  the  next  day. 

James  Budd  and  Eugene  Moss,  each  16  years  old, 
were  killed  by  an  electric  current  at  Saginaw,  Mich., 
last  week.  It  has  been  the  practice  of  boys  playing 
in  the  neighborhood  to  climb  a  125-foot  electric-light 
tower.  While  at  the  top  the  Moss  boy  touched  a 
live  wire  and  received  a  shock  that  killed  him  in- 
stantly. The  other  boy  attempted  a  rescue,  and  he 
too,  received  a  fatal  shock.  The  power  was  turned 
off   while   the  bodies   were  rescued  by  linemen. 

One  disadvantage  in  the  use  of  aluminum  for  elec- 
trical work  is  the  difficulty  encountered  in  making 
connections.  Ordinary  solder  will  not  adhere,  and 
some  special  preparation  must  be  used.  As  yet  an 
entirely  satisfactory  compound  has  not  been  pro- 
duced. Ricardo  Fortun  and  Eduardo  Semprun  of 
M'adrid,  Spain,  have  patented  a  solder  which  may 
be   of  use   for  this   purpose.     The   compound  is   an 


alloy  of  copper,  bismuth,  antimony,  tin  and  alumi- 
num. In  what  proportion  the  constituents  are  mixed 
is  not  stated. 

The  Electric  Purification  Company,  which  has 
been  incorporated  in  the  state  of  Mississippi  with 
a  capital  stock  of  $1,000,000,  has  opened  offices  in 
New  Orleans,  where  it  has  had  an  electric  purifica- 
tion plant  in  operation  for  some  time  purifying 
water  for  the  Morgan  Line  of  steamships.  The 
water  which  is  purified  conies  from  the  river,  and  is 
said  to  issue  from  the  purification  plant  as  pure, 
clean  and  fresh  as  would  be  possible  by  any  sys- 
tem of  filteration.  The  company  is  to  expand,  and 
will  first  offer  a  proposition  to  the  city  of  New  Or- 
leans for  the  purification  of  all  the  water  used  in 
the    city. 

An  extensive  tunnel  problem  is  now  being  worked 
out  to  a  finish  underneath  Mount  Simplon,  that 
stands  on  the  boundary  line  between  Italy  and 
Switzerland.  Four  years  ago  two  boring  parties 
started  work  on  the  Simplon  tunnel  with  12V2  miles 
between  them.  One  party  began  in  Switzerland  and 
the  other  in  Italy.  During  that  time  they  have  been 
boring  toward  each  other  at  the  rate  of  40  feet  a 
day,  and  at  the  present  time  it  is  calculated  that  they 
are  less  than  a  mile  apart.  All  the  boring  has  been 
made  through  solid  rock.  For  four  years  the  two 
gangs  of  excavators  have  been  digging  and  delving 
in  the  darkness,  guided  only  by  a  few  mathematical 
calculations. 

The  Passerelle  de  Passy,  one  of  the  bridges  over 
the  River  Seine  in  Paris,  was  lately  moved  bodily 
a  distance  of  90  feet,  the  moving  being  macle  nec- 
essary by  the  construction  work  on  the  new 
underground  electric  railway  of  Paris.  The  bridge 
is  a  solid  structure  of  iron,  consisting  of  two  arches 
at  each  end,  each  of  which  measures  106  feet,  and  a 
central  arch,  measuring  136  feet.  The  entire  bridge, 
weighing  360,000  tons,  with  its  three  arches  in  the 
form  of  a  W,  was  lifted  off  the  pillars  and  slowly 
rolled  u^  the  river.  The  remarkable  part  of  this 
feat  was  that,  after  only  six  weeks  of  preparation, 
for  laying  the  rollers  and  setting  the  winches,  24 
men  sufficed  to  move  the  entire  structure. 

A  company,  to  be  known  as  the  Chemical  Hard 
and  Soft  Coal  Company,  has  been  incorporated  under 
the  laws  of  Arizona  with  a  capital  of  $100,000  and 
proposes  to  manufacture  a  substitute  for  coal.  The 
compound  was  invented  by  Anthony  V.  Hassman, 
a  German  tailor  of  Indianapolis,  who  has  for  many 
years  spent  his  leisure  hours  in  the  study  of  chem- 
istry. The  new  compound  is  protected  by  patent 
rights  in  the  United  States,  and  application  has  also 
been  made  for  patents  in  the  different  foreign  coun- 
tries. The  basis  of  the  compound  is  any  kind  of 
adhesive  earth,  and  the  chemicals  and  their  propor- 
tion is  a  secret.  Plants  are  to  be  erected  at  Elkhart, 
Ind.,  and  Chattanooga,  Tenn.,  at  once,  it  is  said, 
while   others  may   follow   later  on. 

In  Germany  there  seems  to  be  a  very  strong  tend- 
ency on  the  part  of  the  state  or  municipal  authorities, 
as  the  case  may  be,  to  secure  control  of  all  the 
works  which  contribute  in  any  way  toward  the  pub- 
lic welfare.  Government  control  of  all  such  enter- 
prises has  led  to  a  great  rivalry  among  the  large 
cities  of  the  empire  in  striving  to  be  first  in  the 
application  of  the  newest  methods  and  latest  in- 
ventions known  to  science,  and  has  inspired  an  ex- 
hibit of  the  different  cities  of  the  empire  at  Dresden 
which  affords  a  striking  opportunity  to  study  the 
progress  made  in  industrial  science  and  its  applica- 
tion in  Germany  to-day.  The  exhibition  is  divided 
into  two  parts.  In  the  first  section  are  the  exhibits 
of  the  large  German  cities  with  regard  to  the  prog- 
ress made  in  recent  years  relating  to  municipal  man- 
agement of  waterworks,  sewerage  canals,  under- 
ground wires,  telephones,  electric  railways,  gas  and 
electric-light  works,  etc.  In  the  second  section  of  the 
exhibition  many  of  the  large  industrial  'concerns  of 
the  empire  are  represented. 


TRADE  NEWS. 


The  Pittsburg  Electric  Manufacturing  and  Engi- 
neering Company  has  been  incorporated  in  N^ 
Jersey,  with  headquarters  at  Camden,  N.  J.  The 
capital  is  $60,000  and  J.  S.  Cole,  H.  A.  Cox,  H.  C. 
Evert  and  A.  H.  Moeser  are  the  incorporators 

The  Climax  Electrical  Supply  and  Construction 
Company  of  Bluefield,  W.  Va.,  has  been  granted  a 
charter  with  a  capital  of  $10,000.  The  company  will 
buy  and  sell  all  kinds  of  electrical  supplies.  W.  P. 
Hawley,  P.  M.  Walizer,  R.  S.  Jones,  T.  A.  Martin 
and  W.  A.  Panke  are  the  incorporators. 

The  Chase-Shawmut  Company,  manufacturer  of 
electrical  specialties,  and  employing  upward  of  200 
hands,  now  located  at  390  Atlantic  Avenue,  Boston, 
Mass.,  has  purchased  a  large  factory,  which  has 
been  unoccupied  for  some  time,  at  Newburyport, 
Mass.,  and  will  do  its  manufacturing  hereafter  in 
the  newly  acquired  plant,  retaining  for  the  present 
the   Boston   salesrooms. 

Sealed  proposals  will  be  received  at  the  Treasury 
Department,  Washington,  D.  C,  until  September  23d 
for  the  installation  of  a  conduit  and  electric-wiring 
system  for  the  United  States  postoffice  at  Joplin, 
Mo.,  in  accordance  with  the  drawings  and  specifi- 
cations, copies  of  which  may  be  obtained  at  the 
office  of  the  stiperiulendent  of  construction  at  Joplin, 
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Mo.,  or  of  James  Knox  Taylor,  supervising  architect, 
Washington,  D.  C. 


BUSINESS. 

The  Electric  Appliance  Company,  Chicago,  selling 
agent  for  Gntmann  wattmeters,  insists  that  its  walt- 
nielcr  catalogne  is  an  acknowledged  reference  book 
on  meters,  and  that  it  contains  valuable  information 
of  a  general  character  that  should  be  read  by  every- 
one operating  meters. 

The  Reynolds  Electric  Flasher  Manufacturing 
Company  of  221  Fifth  Avenue,  Chicago,  issues  an 
attractive  mailing  card,  in  which  it  assures  the  man- 
ager of  the  central  station  that  he  can  add  hun- 
dreds and  perhaps  thousands  of  lights  to  his  circuits 


by  talking  flashed  electric  signs  among  the  mer- 
chants  of  his   town. 

The  Wisconsin  Timber  and  Land  Company,  Mat- 
toon,  Wis.,  announces  that  it  has  on  hand  a  large 
assortment  of  wdiite-cedar  poles  and  posts  and  can 
make  quick  shipments.  This  company  cuts  its  poles 
from  a  choice  lot  of  timber  and  is  said  to  be  pro- 
ducing poles  that  are  "as  straight  as  a  string." 

To  facilitate  the  prompt  filling  of  orders,  the 
Sawyer-Man  Electric  Company  has  recently  estab- 
lished a  distribution  depot  at  the  Central  Stores  of 
the  Terminal  Warehouse,  in  West  Twenty-eighth 
Street,  New  York.  Here  are  kept  over  a  million 
lamps  in  stock,  so  that  all  calls  may  be  speedily  and 
completely  answered.  A  similar  depot  is  situated 
at   Thirtieth   and   Market    Streets.    Philadelphia,    and 


there  are  others  in  Boston,  Buffalo,  Syracuse,  Pitts- 
burg, Charlotte,  Denver,  Chicago,  St.  Louis,  Atlanta, 
New  Orleans,  San  Francisco,  Seattle  and  other  cen- 
ters  of  trade. 

The  National  Malleable  Castings  Company  of 
Chicago  has  recently  ordered  a  300-kilowatt  gen- 
erator for  direct  connection  to  a  Buckeye  horizontal 
cross-compound  engine.  This  new  set  will  be  used 
to  replace  four  direct-connected  units  of  an  older 
type.  The  generator  will  be  furnished  by  the 
Crocker-Wheeler  Company  of  Ampere,  N.  J.,  which 
has  already  supplied  about  300  horsepower  in  motors 
for  the  factory  equipment.  The  buildings  and  site 
of  the  National  Malleable  Castings  Company  were 
formerly  occupied  by  the  Siemens  &  Halske  Electric 
Company  of  America. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


736,345.     Electric-railway     Signal.     Henry     A.     Am- 

mann  and  Albert  D.  Campbell,  Spokane,  Wash. 

Application  filed   November   19,    igo2. 

An  arm  carrying  a  contact  plate  is  hung  so  as  to  swing 

in   the  path   of  the   trolley   wheel  and   make  contact  as  it 

passes. 

736,3Si.    Electric   Cable.     Karl   T.   Bennet,  Helsing- 
borg.  and  Johan  T.  Johansson,  Stockholm,  Swe- 
den.    Application  filed  October  25,   1901. 
Four    wires   are   arranged   in   the    form   of  a    square   in 
cross    section,    the    diagonal    ones    forming    a    double-wire 
circuit.     Distance   pieces   consisting   of   an    insulating   ma- 
terial    are     provided     and    arranged     in    pairs,     each     pair 
clamping   the    wires    of   the    one   double-wire    circuit,    while 
the  wires  of  the  other  double-wire  circuit  rest  against  the 
outwardly    turned    sides    of    the    same    pieces,    any    two 
successive    pairs  of   distance   pieces  being  arranged   cross- 
wise to   one  another.     (See   cut.) 

736,362.  Dynamo-electric  Machinery.  Henry  Chitty, 
South  Norwood,  England.  Application  filed 
November  14,  1902. 

Two  members  of  the  machine  have  a  rotary  movement 
rclativelv  to  each  other,  both  of  the  members  being  pro- 
vided with  ventilation  passages  in  planes  perpendicular 
to  the  axis  of  rotation.  One  of  the  members  has  pole 
pieces  provided  with  a  transverse  passage  communicating 
with    the    ventilating    passages    inside. 


NO.  736.351.— ELECTRIC    CABLE. 

736,390.     Secondary      Battery.     George      E.      Hatch, 
Quincy.  Mass.,  assignor  to  the  Hatch  Accumu- 
lator    Company,     Kittery.    Maine,    and    Boston, 
Mass.     Application  filed  July  14,  1899. 
The    element    comprises    a    series    of    positive-pole    elec- 
trodes,   each    composed    of    porous    suppAat   plates    loaded 
on   their   opposed   faces  with   active   raatWal,   and   a   con- 
ducting  plate    held   between    the    loaded    faces   in    contact 
with    them.      In   combination   are    a   series  of  negative-pole 
electrodes,   each  provided  with  a  surface  of  spongy   lead, 
which    is    directly    exposed    to    the    electrolyte     and    held 
between    and    laterally   supported    by    the    unloaded    faces 
of   the    support  plates.     Spaces  or   channels   are    provided 
between   the   latter  and  the   negative-pole  electrodes. 

736,393.  Means  for  Controlling  Electric  Operating 
Apparatus.  Karl  Hertwig,  Frankfort-on-the- 
Main,  Germany,  assignor  to  the  firm  of  Elec- 
tricitats  Actien  Gesellschaft  vorm.  W.  Lahmeyer 
&  Co.,  Frankfort-on-the-Main,  Germany.  Ap- 
plication filed  December  27,  1902. 

The  principal  features  are  a  hoisting  motor,  circuits 
for  the  motor,  an  electrically  operated  starting  switch  and 
a  series  of  circuits,  one  for  each  landing,  for  controlling 
the  switch,  each  circuit  including  a  push  button  on  its 
landing  and  one  of  a  corresponding  series  of  push  but- 
tons on  the  car.  There  are  also  a  relay  for  short-circuit- 
ing the  push  buttons,  and  a  circuit  controller  in  each 
circuit  operated  by  the  car  at  the  respective  landings. 

736,397.  Electric  Driving  Apparatus  for  Centrifugal 
Machines.  Ludwig  Hirt.  Grevenbroich.  Ger- 
many.    Application  filed  January  22,  1902. 

In  combination  are  the  casing  provided  with  an  open- 
work member  or  strap,  a  drive-shaft  made  in  two  sections, 
one  of  which  is  movable  lengthwise,  and  a  motor  surround- 
ing the  movable  section  of  the  shaft  and  capable  of  being 
removed  trans\'ersely  through  the  open-work  member  of 
the    frame.     The   motor  is  arranged   to    drive   the   shaft. 

736,411.     Method   of  Locating   Minerals.     George   I. 
Leonard,  Pasadena,   Cal..  assignor  of  two-thirds 
to  John    M,   Armstrong,    Longbeach.    Cal.,   and 
Ertell   W.   Lincoln,   Pasadena,   Cal,    Application 
filed   May  22,   1902. 
Electrodes  of  difterent  conducting  materials  arc  placed 
in  portions  of  the  earth  saturated  with  liquid  which  acts 
more  upon   one  electrode   than   the  other.     Upon  connect- 
ing   the     electrodes    by    a    conductor    insulated     from    the 
earth,   and    m'_'asuring  the   resistance  of   the   circuit,    min- 
erals may  Ijc   located. 

7^6a^7'  Armature  Coil.  Frank  A.  Merrick,  Johns- 
town, Pa.,  assignor  to  the  Westinghouse  Elec- 
tric and  Manufacturing  Company.  Pittsburg,  Pa. 
Application   filed   February   19,    1901. 

An  armature-coil  consists  of  two  straight  parallel  sides 
lying  in  the  same  circumferential  plane,  and  two  longi- 
tudinally projecting  end  portions  composed  each  of  two 
parts  which  form  obtuse  angles  with  their  respective 
sides.  The  part  adjacent  to  one  side  is  offset  inwardly, 
and  the  part  adjacent  to  the  other  side  forms  a  helical 
bend  through  which  the  offset  portion  rises  to  the  plane 
of  the  sides. 

736,420.  Secondarj-  Batter>'.  Joseph  Middleby,  Jr., 
Maiden.  Mass.,  assignor  to  the  Hatch  Accumu- 
lator Company.  Kitter>'.  Maine,  and  Boston, 
Mass.  Application  filed  November  22,  1899. 
The  battery  contains  an  electrode  comprising  a  porous 
plate   provided  with  raised  edges  and  loaded  between   the 
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edges  with  active  material.  A  cover  of  sheet-lead  is  laid 
against  the  active  material  and  forms  a  conductor,  the 
edges  of  Ihe  lead  cover  being  extended  beyond  the  body 
of  active  material  and  turned  downward. 

72>^>4^2-  Apparatus  for  Ascertaining  Position  Rela- 
tive to  a  Prearranged  Guiding  System.  Robert 
B.  Owens,  Montreal,  Canada.  Application  filed 
March   11,   1902. 

A  pair  of  electric  conductors  is  laid  along  the  bed  of  a 
river-channel,  or  course  followed  by  a  vessel.  A  shore- 
circuit  is  connected  with  and  supplies  the  conductors  with 
a  current  adapted  to  create  an  electric  field  within  which 
the  vessel  moves.  A  coil  indicating  device  connected  with 
telephones  carried  by  the  vessel  is  adapted  to  be  affected 
by  the  electric  field  so  that  the  vessel's  position  relative 
to   tlie   electric  field   may  be  ascertained. 

736,447.     Electric   Switch.     William   M.   Scott,   Phil-  • 
adelphia,    Pa.,   assignor  to   the   Cutter  Electrical 
and  Manufacturing  Company,  Philadelphia,    Pa. 
Application  filed  July   19,   1902. 

Separable  co-operative  shunt-contacts  are  provided,  one 
of  which  is  secured  to  one  of  the  main  contacts  and  has 
the  same  axis  of  rotation,  while  the  other  shunt-contact 
has  a  double-pivoted  spring-controlled  supporting  connec- 
tion with  the  supporting  means  for  the  opposing  main 
contact. 

736,461.  Electric  Motor  and  Brake.  Alfred  A. 
Thresher,  Dayton,  Ohio.  Application  filed  June 
17,    1903. 

Details  of  a  mechanical  braking  device  to  be  applied 
to  electric  motors  are  described. 

7:^6,^62,-  Voting  Machine.  Charles  E.  Turner  and 
William  T.  Anderson,  Macon,  Ga.  Application 
filed   November   12,   igo2. 

Two  sets  of  printing-type  arranged  to  form  the  names 
of  the  members  voting  and  disposed  respectively  in  aye 
and  nay  columns,  are  operated  electro -magnetically  by  a 
catch  normally  holding  the  types  in  inoperative  positions. 
Means  for  locking  the  type  in  printing  position,  a  movable 
carriage,  and  an  inking-roller  and  a  platen  carried  by  the 
carriage    are    other   details. 

736,476.  Electrically  Controlling  Motors  from  a  Dis- 
tance. William  Baxter,  Jr.,  Jersey  City,  N.  J. 
Application    filed    April    24,    1901. 

A  controller-mover  having  a  magnetic  field  is  formed  of 
several  coils  connected  in  parallel  circuits  which  form 
a  closed  loop.  The  coils  produce  magnetic  fluxes  at  an 
angle  with  each  other,  the  loop  being  connected  in  a  cir- 
cuit in  parallel  relation  with  the  circuit  that  is  being 
controlled.  The  current  supplied  may  be  varied  in  the 
respective  coils  and  an  armature  is  provided  with  coils 
connected  in  series  with  the  circuit  through  the  con- 
troller and  arranged  to  be  opened  and  closed  when  the 
circuit  that  is  controlled  is  opened  and  closed,  thereby 
shutting  off  the  current  through  the  armature-coils  when 
the   controller  is  turned  to   the   inactive   position. 

736,483.  Telegraphic  Transmitting  and  Receiving 
Apparatus.  Georg  F.  R.  Blochmann,  Kiel,  Ger- 
many, assignor  of  one-half  to  Christian  Emi! 
Bichel,  Hamburg,  Germany.  Application  filed 
June  7,   1901. 

A  receiving  instrument  and  a  transmitting  instrument 
are  each  inclosed  in  a  casing  adapted  to  screen  them  from 
electric  waves,  except  at  one  point.  Means  to  permit 
rotation  of  the  casings  and  their  inclosed  instruments 
are  provided  which  permit  of  the  sending  of  messages 
in    determined    direction  only. 

736.489.  Telephone  Apparatus.  Charles  G.  Burke, 
Brooklyn,  N.  Y.,  assignor  of  one-half  to  John 
Q.  A.  Whittemore,  Boston,  Mass.  Application 
filed  February  14,  1901.  Renewed  December  20, 
1901. 

The  essential  features  are  an  ungrounded  line  wire  or 
conductor,  electric  cells  connected  to  the  ends  of  the  lines, 
local  circuits  at  the  ends  of  the  line,  induction-coils  hav- 
ing their  fine-wire  coils  connected  in  the  line  and  their 
coarse-wiro  coils  connected  in  the  local  circuits,  and  a 
transmitter  in  another  of  the  local  circuits.      (See  cut.) 

736.490.  Electric  Damper  Regulator.  Albert  M. 
Butz.  Oak  Park,  111.  Application  filed  February 
24,  1902. 

The  damper  is  moved  by  an  electric  motor  driven  by  a 
generator.  In  the  circuit  is  a  thermostat  arrangement 
which  automatically  controls  the  motor  which  operates 
the    damper. 

736,493.  Controller  for  Electric  Motors.  William 
H.  Chapman,  Portland,  Maine.  Application 
filed  January  9,    1903. 

In  a  controller  for  electric  motors  is  a  scries  of 
segments  connected  with  suitable  resistances,  each  terminal 
segment  of  the  series  being  connected  with  one  pole  of 
the  line.  A  pair  of  contact-fingers  are  adapted  to  slide 
independently  along  the  series  of  segments  from  one  end 
toward  the  other,  each  of  the  contact-fingers  being  con- 
nected with  one  armature-terminal  of  the  motor.  A 
solenoid  moves  each  of  the  fingers  and  a  switch  controls 
the    solenoid-circuits. 

736,502.  Circuit-breaker.  Thomas  K.  Daniels,  Jr., 
Provo,  Utah.  Application  filed  January  2,  1903. 
A    branch    wire    and    a    circuit-breaker    consisting    of    a 


handle  of  insulating  material  carrying  a  metallic  hook 
which  engages  with  a  spur  leading  from  the  line  wire  are 
provided.  A  conductor  also  leads  from  the  hook  to  the 
branch    wire. 

736,509.  Electric  Furnace  or  Oven.  August  Eimer, 
New  York,  N.  Y.  Application  filed  May  22, 
1903. 

An  electrical  furnace  or  oven  is  composed  of  a  perma- 
nent basc-platc  forming  a  bottom,  a  dome-like,  rearwardly 
closed  housing  fitting  over  the  base-plate  and  removable, 
a  forward  removable  closure,  and  a  removable  conductor 
heating  member. 

736,511.  Electric  Trip  Mechanism.  Charles  C.  Ely 
and  Adolph  Kobelt,  Kansas  City,  Mo.  Applica- 
tion filed  October  9,   1902. 

Combined  with  a  solenoid  having  a  reciproeatory  core 
are  co-operating  clutch-jaws,  and  means  for  holding  the 
clutch-jaws  in  oi)crative  position,  the  holding  means 
lying  in  the  path  of  movement  of  the  core,  so  as  to  be 
moved  by  it  into   inoperative  position. 

736,548.     Electric    System   of    Transmission.     Robert 

A.  Riplev,  Stamford,  Conn.,  assignor  to  Charles 

G.    Burke,    Brooklyn,    N.    Y.,   and    John    Q.    A. 

Whittemore,     Boston,    Mass.     Application     filed 

June    13,    1902. 

In    an   electric   system   is  a  single    ungrounded  metallic 

line,  a  capacity  connected  to  each  end  of  the  line,  a  local 

circuit,  an  induction-coil  having  one  of  its  coils  connected 

to  the   line  and    the   other   to   the  local   circuit,   and  means 

for    producing  electrical    disturbances    in    the    local    circuit 

and   for    detecting   them   in    the    line. 

736,554-  Railway  Signal.  Jens  G.  Schreuder,  Edge- 
wood,  Pa.,  assignor  to  the  Union  Switch  and 
Signal  Company,  Swissvale,  Pa.  Application 
filed   September  25,    1902. 

An  electrically  operated  valve  controls  fluid  pressure 
which   actuates   the   signals. 

736,557.  Electrical  Range-finder.  Harry  Shoemaker, 
Philadelphia,  Pa.,  assignor  of  one-half  to  Marie 
V.  Gehring,  Philadelphia,  Pa.  Application  filed 
January    10,    1903. 

Several  sighting  instruments  are  controlled  each  by  a 
circuit.  An  indicating  instrument  is  controlled  by  each 
circuit,  each  indicating  instrument  comprising  a  magnetic 
system,  a  movable  coil  supported  in  the  field  of  the  sys- 
tem, and  a  'pointer  actuated  by  each  coil.  The  position 
of  an  object  is  determined  by  the  point  of  intersection  of 
the  pointers. 


NO.   736,489. —TELEPHONE    APPARATUS. 

736,565.  Process  of  Zincing  Objects  by  Electrolysis. 
Ignaz  Szirmay,  Budapest,  Austria-Hungary,  As- 
signor of  one-half  to  Luwig  Von  Kollerich, 
Budapest,  Austria-Hungary.  Application  filed 
November  12,  1900. 
The    objects   to    be    plated  are   used   as   cathodes   in   an 

aqueous   solution   of   a  zinc   salt,   dextrose   and  a  mixture 

of  sulphates  of  aluminum  and  magnesium. 

736,571.  Perforating  Device  for  Music  Rolls.  Henry 
P.  Ball,  New  York.  N.  Y.,  assignor  of  one-half 
to  Samuel  Insull,  Chicago,  111.  Application  filed 
April   10,    1902. 

Oppositely  disposed  and  in  separated  pairs  arc  elec- 
trodes, with  means  for  moving  a  strip  of  material  to  be 
acted  upon  between  them.  A  series  of  circuit-closing  de- 
vices, one  connected  to  each  pair  of  electrodes  for  caus- 
ing a  current  of  electricity  to  pass  between  one  or  more 
of  the  electrodes  is   supplied. 

736,577.     Lamp    Socket.     Walter    A.    Clutrch,    Bing- 
hamton,    N.    Y.,   assignor   to   the    Bristol    Brass 
and    Clock    Company,    Bristol,    Conn.     Applica- 
tion filed  DecemJoer  6,   1902. 
Mechanical   features  are   described. 

736,587.  System  of  Electric-motor  Control.  Gano 
S.  Dunn  and  Edwin  R.  Douglas,  East  Orange, 
N,  J.,  assignors  to  the  Crocker-Wheeler  Com- 
pany, Ampere,  N.  J.  Application  filed  July  2, 
1903- 

A  number  of  conductors  are  combined  with  sources  of 
supply  for  maintaining  different  potential  differences  be- 
tween difterent  pairs  of  conductors  such  that  ihe  value 
of  the  potential  differences  can  be  arranged  in  an  arith- 
metical progression.  Means  for  changing  the  connections 
of  the  motor-armature  and  the  conductors  so  as  to  throw 
upon  the  motor  the  different  potential  differences  in  the 
order  of  their  arithmetical  progression  are  combined  with 
means  for  producing  a  scries  of  motor  speeds  by  field 
variation  in  the  same  ratios  with  each  arrangement  of  the 
motor-armature    and    the    conductors.     This    is,    however, 
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done  in  a  successively  decreasing  number  with  each  suc- 
cessively increasing  potential  difference,  so  that  the  entire 
series  of  connections  will  produce  a  series  of  speeds  which 
approximate   to  a  geometrical  progression. 

736,608.  Brake  Apparatus  for  Electric  Railway  or 
Tramway  Vehicles.  Johan  G.  V.  Lang,  London, 
England,  assignor  of  one-half  to  Edward  Hib- 
berd  Johnson,  London,  England.  Application 
filed    February    17,    1903- 

There  is  besides  the  electric  motor  and  its  controller, 
a  device  controlled  by  the  speed  of  the  vehicle,  which, 
by  means  of  elcctric-ciicuit  connections  between  the 
device  and  the  controller  will  operate  to  apply  the  brakes 
if  the  speed  increases  beyond  that  which  is  normal  to  a 
particular  position   of    the    motor-controller. 

736,610.  Trolley.  Louis  Lavagne  and  Louis  Ber- 
trand,  Marseilles,  France.  Application  filed  Feb- 
ruary 21,    1902. 

Forks  or  guards  extend  above  the  trolley  wliecl  to  hold 
it   in   place   upon   the   wire, 

736,641.  Trolley.  Tliomas  P.  Seastrunk  and  James 
P.  Archer,  Dallas,  Texas.  Application  filed  Jan- 
uary  14,    1903. 

A  trolley  is  described  having  a  pole  with  a  forked  end, 
a  carrying-plate  suspended  from  the  forked  end,  a  plate 
pivotafly  mounted  on  the  carrying-plate  and  arms  extend- 
ing upwardly  in  which  the  trolley  wheel  is  journaled. 

736,667.  Multi-voltage  System.  Clinton  E.  Woods, 
Chicago,  III,  assignor  to  the  Keystone  Electric 
Company,  Erie,,  Pa.  Application  filed  June  12, 
1902. 

A  secondary  battery  is  in  circuit  with  the  generator. 
A  multivoltage-circuit  is  supplied  by  the  battery.  Ihe 
motor-armatures  are  so  arranged  that  they  may  be  sub- 
jected to  the  several  potentials  of  the  multivoltage-circuit. 
The  field-windings  may  also  be  subjected  to  tli£  several 
potentials    of   the   multivoltage-circuit.      (See    cut.) 

736,669.  Method  of  Cleaning  Filters.  '  Theodore  J. 
Zoeller,  Nashville,  Tenn.  Application  filed  June 
7,   1901. 

The  process  consists  in  subjecting  the  filtering  medium 
when  coated  with  silt  or  deposit  to  a  current  of  elec- 
tricity and  in  the  presence  of  a  fluid  which  develops  a 
gas  beneath  the  silt  or  like  deposit  and  displaces  it  from 
the  filtering  medium. 

736,672.     Telephone.     John  A.  Barrett,  Louis  A.  Falk 
'  and  Herbert  E.  Shreeve,  Boston,  Mass..  assignors 
to  the  American  Telephone  and  Telegraph  Com- 
pany.    Application  filed  December  8,  1902. 
The  receiver  is  secured  to  one  end  of  a  handle  bar._    A 
transmitter    is    secured    to    the    other   end    and   is   provided 
with  a  cap-uiece  having  a  perforated  and   a  non-perforated 
side,  the  former  disposed  at  an  angle  to_  the  diaphragm  and 
inclined    toward    and    facing    the    receiver. 

y 2,^,677.  Resistance  Tube.  Caspar  Bloom,  Brook- 
lyn, N.  y.     Application  filed  March  2,  1903. 

A  resistance  coil  is  interposed  between  insulating  coat- 
ings. Metal  strips  encircle  a  supporting-tube  between  the 
coatings  of  insulating  materia!  and  are  connected  to  the 
terminals  of  the  resistance-coil,  the  ends  of  the  strips 
projecting  outside  of  the, coatings,  and  forming  clamps  for 
connecting  the  terminals  of  the  coil  with  the  terrhinals  of 
a   circuit. 


insulated.  A  lever  is  fulcrumed  and  in  electrical  com- 
munication with  it,  the  lever  being  movable  in  a  hori- 
zontal plane.  There  is  an  actuating  mechanism  on  the 
car' for  operating  the  lever,  and  a  contact,  in  electrical 
communication  with  the  feed-conductor,  placed  in  the 
path  of  one  end  of  the  lever. 

736,755.  Electric  Fire  Alarm.  George  B.  Martin, 
Zanesville,  Ohio.  Application  filed  May  22,  1903. 
A  stationary  contact  rnembcr  engages  electrically  a 
movable  mechanism.  The  mechanism  carries  a  bowl,  and 
a  weight  is  so  placed  above  that  a  certain  amount  of  heat 
will  loosen  the  weight  and  it  will  fall  into  the  bowl 
actuating   the   mechanism. 


NO,    736,667. — MULTI -VOLTAGE    SYSTEM. 

736,789.  Electromagnetic  Friction  Clutch.  Wenzel 
Schuster  and  Heinrich  Ast,  Vienna,  Austria- 
Hungary.    Application  filed  July   10,   1902. 

"The  driving  part  constitutes  a  magnet  and  the  driven 
member  the  armature.  A  friction-ring  is  carried  by  each 
of  the  members,  one  of  which  is  of  non-magnetic  material. 
Means  for  energizing  the  magnet  are  provided,  the  fric- 
tion-rings being  so  proportioned  as  to  maintain  an  air-gap 
between  the  driving  and  driven  parts. 

736,794.  Apparatus  for  Controlling  the  Working  of 
Electrically  Driven  Cars.  Alexander  Siemens, 
Milford,  England,  assignor  to  Siemens  Brothers 
&  Co.,  Limited,  Westminster,  England.  Appli- 
cation filed    February    10,   1902. 

An  ap])artus  for  controlling  the  working  of  electrically 
driven  cars  comprise  a  rotary  controlling  cylinder  operat- 
ing or  operated  by  an  electrically  controlled  three-posi- 
tion armature  mounted  on  the  axis  of  the  cylinder.  Re- 
lay switches  have  two  definite  positions.  Circuits  and 
resistances  controlled  by  the  operation  of  these  switches 
and  connected  by  them  to  the  controller  and  the  car- 
motors  make  up  the  apparatus. 

736,816.  System  of  Train  Control.  Frank  E.  Case, 
Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Applica- 
tion filed  February  28,   1898. 

The  master-controller  comprises  a  number  of  switches 
and  co-operates  with  a  motor-controller  comprising  several 
separate  elctromagnctically  actuated  contacts.  A  re- 
versing-switch,  a  separate  power  brake-switch  and  electro- 
magnets controlled  by  the  master-controller  for  controlling 
the  switches  are  added. 


^ % 


NO.     736,817. —ELEClTRIC    BRAKE. 

736,703.  Circuit-breaker  for  Jump-spark  Coils.  Ar- 
thur H.  Deisher,  Frankton,  Ind.,  assignor,  of 
one-half  to  J.  L.  Webster  Peck,  Frankton,  Ind. 
Application  filed  April   13,    1903. 

A  fixed  contact-pin  co-operates  with  a  circuit-spring 
having  a  contact  point  opposite  the  contact-pin  and  suit- 
ably supported.  An  electromagnet,  a  relatively  strong 
armature-spring  adapted  to  co-operate  with  the  electro- 
magnet and  also  with  the  circuit-spring,  and  a  stop 
normally  engaging  the  armature-spring  are  the  other 
features. 

736,721.  Trolley.  Edward  Hall.  Whitestone,  N.  Y., 
assignor  of  forty  one-hundredths  to  Charles  F. 
Peace  and  John  R.  Townsend,  Whitestone,  N.  Y. 
Application    filed    May   28,    1903. 

.Spring-supiJortcd  journals  mounted  in  downwardly  pro- 
jecting arms  on  the  pole  carry  tlie  axle  of  tlie  trolley 
wheel. 

'7.2>^,7Z7-     Sparking    Igniter    for    Explosive    Engines. 
Arthur    A.   Karcher   and    Douglass    E.    Karcher, 
Lyons,    Mich.     Application     filed     February    12, 
1903. . 
JDctaila  arc  described. 

736,752.  Elcctric-raiiway  System.  Timothy  Ma- 
honey,  San  Francisco,  Cal.  Application  filed 
February  7,   1903. 

The    mosl    nolrCL-;ihle    features  are   a    sectional    tliird   rail, 

'.        willi   a    ft'c'l-cnndiiitor   and   a   switch   (lisi)oscd    beneath    llie 

rail.'    'l"hc    HwrUli    cnnipi'ises   a    po-it    having  its    upper-end 

in   electrical    connection    with    llie    rail    and    the    lower    end 


NO.    736,855. TROLLEY. 

736,817.     Electric    Brake.     Frank   E.    Case,    Schenec- 
■     tady,    N.    Y.,    assignor    to  the    General    Electric 
Company,   Schenectady,   N.  Y.     Application  filed 
December    17,    1898. 

In  the  system  is  a  moving  load,  one  or  more  dynamo- 
electric  machines  connected  to  operate-  as  momentum- 
driven  generators,  a  biake-shoe  or  shoes  and  means 
operating  automatically  to  cause  the  braking  effect  of  the 
brake-slioes  upon  the  load  to  increase  as  the  braking  ef- 
fect of  the  dynamo-electric  machines  decreases  and  to 
hold  the  load  after  it  comes  to  rest.      (See  cut.) 

736,855.     Trolley.     Allen    P.    Lord,    North    Warren, 

Pa.,  assignor  of  one-half  to  O.  P.  Dunn,  North 

Warren,  Pa.     Application  filed  January  12,  1903. 

The  trolley  wheel  has  a  wide  face  and  is  provided  with 

screw  grooves  diverging  from  each  side  toward  the  center, 

where  there    is  a  groove   which  normally  follows  the  wire. 

If  the  trolley  becomes  disengaged  it  may  be  easily  brought 

into   contact   again   on   account   of  its  width,    the   grooves 

carrying   tlie    wire   immediately   to    the   center.      (See   cut.) 

736,868.  Process  of  Decomposing  Water  by  Elec- 
trolysis. William  F.  M.  McCarty,  Rockyridge, 
Md.,  assignor  of  one-third  to  Arthur  Coppell, 
New  York,  N.  Y.  Application  filed  April  22, 
1902. 

The  |>roccss  of  decomposing  water  consists  in  adding 
one  pound  of  tartrate  of  soda  and  one  pound  of  tartrate 
of  potash  to  each  two  thousand  pounds  of  water  and 
sulijhuric  acid,  then  subjecting  the  water  to  the  action 
of  an  electric  current,,  and  finally  separately  collecting 
the  oxygen   and   hydrogen  gases   evolved. 

■736,884.,,  Art  of   Electrical   Signaling.     Harry   Shoe- 
■ 'maker  and  Homer  C.   Snook,  Philadelphia,  Pa., 


assignors    of    one-third    to    Marie    V.    Gehring, 
Philadelphia,  Pa.  Application  filed  April  8,  1903. 
The   method   consists  in    generating   a   variable   current, 
rectifying  the  current  into   unidirectional  impulses,   deriv- 
,  ing  a   current  of   increased    frequency   from    the    impulses, 
progressively  increasing   the    freciuency  of   the  energy,   im- 
pressing the   energy   of  high   frequency    upon  the   natural 
media,    and    subjecting    a    wave-responsive    device    at    the 
receiver    to    the  edects  of    the  received   energy. 

736^897.  Trolley  Catch.  Morris  C.  White  and  Otho 
C.  Duryea,  Los  Angeles,  Cal.  Application  filed 
July  5,   1902. 

A  drum  is  rotatably  mounted  on  a  car,  a  connection 
from  the  drum  to  the  trolley  is  made  and  an  annular 
ratchet  having  female  threads  is  screwed  to  the  drum. 
A  pawl  adjacent  the  ratchet,  and  means  controlled  by  the 
trolley   circuit    for  controlling  the    pawl   are  provided. 

736,910.  Field  Winding  for  Electric  Machines. 
Emil  Ziehl,  Berlin,  Germany,  assignor  to  Berr 
liner  Maschinenbau  Actien-Gesellschaft,  vormals 
L  Schwartzkopff,  Berlin,  Germany.  Application 
filed   January    12,    1903. 

Field-winding  for  electric  machines  with  ,  continuous- 
current  excitation  consists  of  three  windings  correspond- 
ing to  the  well-known  three-phase  system,  of  which  wind- 
ings the  one  serves  to  produce  the  main  exciting-field 
and  the  two  others  serve  to  produce  an  equalizing  field 
opposed  in  direction  and  equal  in  quantity  to  the  arma- 
ture-field. 

736.913.  Method  of  Disrupting  Arcs.  Frank  E. 
Case,  Schenectady,  N.  Y.,  assignor  to  the  Gen- 
eral Electric  Company,  Schenectady,  N.  Y. 
Original  application  filed  February  28,  1898. 
Divided  and  this  application  filed  January  19, 
1903. 

The  method  of  disrupting  an  arc  formed  between  two 
contacts  is  to  subject  the  arc  to  a  magnetic  field  and 
cause  it  to  move  in  a  direction  at  right  angles  to  the 
plane  of  movement  of  the  contacts,  and  finally  stretch  the 
arc  in  a  direction  parallel  to  the  movement  of  the  con- 
tacts. 

736.914.  Method  of  Operating  Electric  Brakes. 
Frank  E.  Case,  Schenectady,  N.  Y.,  assignor  to 
the  General  Electric  Company,  Schenectady, 
N.  Y.  Original  application  filed  December  17, 
1898.  Divided  and  this  application  filed  June 
5,  1903. 

The  method  of  braking  a  moving  load  consists  in 
operating  one  or  more  motors  as  braking  generators 
driven  by  the  momentum  of  the  load. 

736,917.  Electric  Sectional  Furnace.  August  Eimer, 
New  York,  N.  Y.  Application  filed  May  28, 
1903. 

An  electric  furnace  is  composed  of  a  number  of  re- 
fractory, trough-like,  heating-sections  arranged  end  to  end 
in  an  approximately  horizontal  plane.  There  is  a  separate 
resistance-conductor  for  each  of  the  sections;  also  a  cir- 
,  cuit  and  means  for  including  any  one  or  more  of  the 
conductors  in  the  circuit. 

Reissue.  . 
12,148.  Method  of  Determining  the  Direction  of 
Space-telegraph  Signals.  John  S.  Stone,  Bos- 
ton, Mass.,  assignor  to  the  Stone  Telegraph  and 
Telephone  Company,  Portland,  Maine,  and  Bos- 
ton, Mass.  Application  filed  July  22,  1903. 
Original    application     filed     December    16,    1902. 

For  determining  the  direction  of  motion  of  a  train  of 
electromagnetic  waves  the  method  consists  in  receiving 
the  energy  of  the  waves  in  conductors  or  parts  of  a  con- 
ductor, in  conveying  the  electric  oscillations  produced  in 
the  several  conductors  to  a  suitable  electric  translating 
device,  and  in  changing  the  positions  of  the  conductore 
relatively  to  the  direction  of  motion  of  the  electromag- 
netic waves  till  a  position  is  found  in  which  the  combined 
effect  upon  the  translating  device  of  the  several  electric 
oscillations  conveyed   to  it  by  the  conductors  is  nil. 

EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  that  expired 
on  August  24,   1903 : 

2^7,766,  Artihcial  Electrical  Resistance.  Harold  P.  Brown 
and   Francis    H.    Brown,    Chicago,    111. 

347>767-  Incandescent  Electric-light  Hanger.  Harold  P. 
Brown,    Chicago,    111. 

347,768.  Means  for  Storing  and  Utilizing  Electricity  on  Ve- 
hicles.    Charles   E.   Buell.   New  Haven,   Conn. 

347,823.  Electric  Pile.  Jean,  Baptiste  Neyraud,  Lyons, 
France. 

347,830.  Street  Support  for  Electric  Lamps.  James  J.  Rene- 
han,    New  Britain,   Conn. 

347,851.  Circuit-closing  Thermometer.  John  E.  White,  Syra- 
cuse.   N.    Y. 

347,866.  Thermo-electric  Damper  Regulator  and  Alarm. 
Albert    iVI.     Butz,     Minneapolis.    Minn. 

347.901.  Electric-railway  Traveler  and  Switch  Operator. 
Charles   J.    Van    Depoele,    Chicago.    III. 

347.902.  Electro-dynamic  Motor.  Charles  J.  Van  Depoele, 
Chicago,    111. 

347.903.  Regulator  for  Electric  Motors.  Charles  J.  \'an 
Depoele,  Chicago,  111. 

347.904.  Dynamo-electric  Railway  Brake.  Charles  J.  A'an 
Depoele,  Chicago,  111. 

347>905.  Underground  Conduit  for  Electric  Railways. 
Charles  J.    Van   Depoele,   Chicago,   111. 

347,924.  Telephone  Transmitter.  John  E.  Dann  and  John 
Lapp,   Honeoye  Falls,  N.   Y. 

347.937-  Regulator  for  Dynamo  Machines.  Rudolph  M. 
Hunter,    Philadelphia,    Pa. 

347,943.  Insulator  for  Electric  Wires.  John  M.  Leonard- 
son,    Ludington,    Mich. 

347,964.  Regulator  for  Electric  Motors.  Oliver  B.  Shal- 
lenberger,    Rochester,    N.    Y. 

343,008.  Conductor  for  Electric  Railways.  Robert  L.  Har- 
ris,  Brooklyn,   N.   Y. 

348,045.  Electrical  Annunciator.  Gwynne  E.  Painter,  Bal- 
timore,   Md. 

348.048.  Fusible  Cut-out  for  Electric  Circuits.  Charles  G. 
Perkins,   New   York,    N.   Y. 

348.049.  Fusible  Cut-out  for  Incandescent  Electric  Lamps. 
Charles  G.    Perkins,    New   York,   N.    Y. 

348,077.       Telephone.     Thomas  A.   Watson,   Everett,   Mass. 

348,114.  Electrode  for  Telephone  Transmitters.  Thomas  A. 
.    Edison,   Menlo   Park,   N.   J- 

-348,125.  Night  Lamp  for  Electric-lighting  Systetjis.  John 
W.  Howell,  New    Brunswick,   N.  J. 

348,134.  Receiving  Telephone.  Orazio  Lugo,  New  York, 
N.    Y. 

348,139.  Telephone  Switch  and  Circuit.  Edwin  Pope,  Que- 
bec,   Canada. 

348,155.  Night  Lamp  for  Electric-lighting  Systems.  Richard 
N.    Dyer,    New    York,    N.    Y. 


WESTERN  ELECTRICIAN 


EVERY    SATURDAY 


Vol.  XXXIII. 


CHICAGO,  SEPTEMBER  5,  1903 


No.  10 


Mechanical    Equipment    of  the    Orange 
Brewery,  Orange,  N.  J. 

In  the  brewing  of  beer  tlie  processes  involved  re- 
qnire  but  a  small  amount  of  power  compared  to  the 
size  of  the  apparatus  employed,  so  that  although 
a  rather  large  building  is  necessary,  a  mechanical 
plant  of  quite  moderate  dimensions  is  capable  of 
supplying  the  demands  for  power.  Elevating  and 
grinding  grain,  stirring  mash,  removing  refuse,  pump- 
ing beer  and  water,  lighting  the  buildings  and  re- 
frigerating the  finished  product  while  it  stands  in 
storage  during  fermentation,  are  the  principal  pur- 
poses for  which 
power  is  need- 
ed, and  of  these 
all  except  the 
last  consume 
relati\'ely  small 
amounts.  For 
instance,  the 
Orange  Brew- 
erv.  on  Prince 
and  Hill 
Streets,  Or- 
ange, N.  J.,  has 
a  producing  ca- 
pacity of  So.ooo 
barrels  a  year, 
but  the  me- 
chanical ■  plant 
required 
)s  quite  modest 
in.  dimensions, 
although  inter- 
esting withal. 

The  main 
group  of  build- 
i  n  g  s  includes 
the  brew  house, 
stock  house, 
machine    hoi-,~e. 


and  16  feet  long,  each  containing  70  four-inch  tubes 
and  having  a  capacity  of  200  horsepower.  Sectional 
shaking  grates,  as  made  by  the  United  States  Grate 
Bar  Company  of  Elizabeth,  N.  J.,  are  installed  under 
all  of  the  boilers.  The  smoke  connections  give  into 
a  six-foot  breeching,  which  leads  into  a  stack  125 
feet  high  and  six  feet  in  internal  diameter.  Oppo- 
site the  boilers,  against  the  outer  wall,  is  the  storage 
space  for  coal,  where  it  can  be  conveniently  deliv- 
ered froin  cars  standing  on  a  spur  siding  close  to 
the  building. 
Water    for    all     purposes,    including     boiler-feed, 

comes    originally    from 

two  artesian  wells,  700 
feet     deep,     under     the 


From  a  catch  basin  below  the  coils  the  cooling 
water  drains  to  a  heater  outside  of  the  building  on 
the  roof  of  an  adjoining  section,  where,  by  exhaust 
steam  from  the  engines,  it  receives  a  second  heating. 
It  next  passes  by  gravity  into  a  nearby  open  tank, 
where  the  dirt  and  impurities  collecting  on  its  sur- 
face are  removed  to  the  sewer.  The  rest  of  the 
water  drains  to  a  closed  iron  tank  in  the  boiler 
room,  to  which  the  suction  end  of  a  7%  by  five  by 
six-inch  Worthington  feed  pump  is  connected.  In- 
stead of  being  delivered  directly  to  the  boilers  by 
the  pump,  the  water  is  first  passed  through  a  second 
feed  heater  located  on  the  roof  beside  the  first  and 
also  using  exhaust  steam.  As  an  alternative  to 
this    long    and    roundabout    method    of    feeding    the 


View  on  Third  Floor  Showing  Elevator,  Scale  Tank  and  Motor  Dri 
Ice  Machines  and  Electric  Power  Plant. 


Keg-washinR  Machinery, 
Switchboard  and  One  Engine-dynamo  Unit. 


MECHANICAL    EQUIPMENT    OF   THE    ORANGE    BREWERY,    ORANGE,    N,    J. 


boiler  house,  wash  house  and  ice  house.  Besides 
these  there  are  separate  buildings,  one  of  which  con- 
stitutes an  office  and  bottling  house  and  another 
the  barns  and  stables.  The  grounds  cover  a  site 
approximately  the  size  of  an  ordinary  city  block, 
and  one  very  desirably  located,  the  tracks  of  the 
Delaware,  Lackawanna  and  Western  Railroad  being 
on  one  side  and  a  street  on  the  other,  thus  afford- 
ing facilities  for  shipping  either  by  rail  or  wagon. 

In  the  boiler  house  there  is  a  double  equipment 
of  boilers,  one  set  being  of  the  water-tube  and  the 
other  of  the  fire-tube  type,  both  of  which  were 
furnished  by  the  E.  Keeler  Company  of  Williams- 
port.  Pa.  The  water-tube  outfit  consists  of  a  three- 
drum  battery  of  400  horsepower,  containing  212 
four-inch  tubes  16  feet  long  and  a  grate  11  by  six 
feet  in  area.  The  other  boilers,  two  in  number,  are 
<'i   the    return   tubular   form,    six   feet   in    diameter 


building.  From  these  it  is  first  raised  by  air 
pressure  to  a  reservoir  beneath  the  wash  house, 
consisting  of  an  iron  tank  having  a  capacity  of  :^5o 
barrels,  to  be  later  pumped  as  it  is  needed  to  a 
450-barrel  storage  tank  on  the  roof.  That  part 
which  eventually  becomes  boiler  feed  is  heated  by 
stages  prior  to  its  admission  to  the  boilers,  the  first 
beating  being  received  when  it  is  passed  over  the 
coils  of  an  ammonia  condenser  and  oil  cooler.  The 
condenser  is  used  in  connection  with  the  ammonia- 
compression  system  of  refrigeration  and  contains 
3,590  linear  feet  of  two-inch  pipe,  disposed  in  nine 
banks,  21  feet  long  and  19  pipes  high.  The  oil 
cooler  forms  a  twentieth  bank  in  the  collection  and 
is  two  pipes  higher,  giving  440  linear  feet  for  the 
cooling  of  the  lubricating  oil  after  it  has  passed 
through  steam-engine,  air  or  ammonia-compressor 
cylinders. 


boilers,  an  injector  may  be  used  to  supply  them 
directly  with  cold  water  in  case  of  emergency. 

The  lifting  of  the  water  from  the  wells  to  the 
reservoir  is  accomplished  by  a  14  by  16  by  23-inch 
air  compressor,  through  a  system  known  as  the 
Bacon  air  lift.  The  compressor  has  a  five-foot  fly- 
wheel running  at  36  revolutions  per  minute,  and  pro- 
duces a  compression  of  80  pounds  per  square  inch. 

For  the  making  of  ice  and  the  cooling  of  beer 
a  De  La  Vergne  refrigerating  equipment  is  used. 
There  are  two  compressors,  each  having  two  am- 
monia cylinders,  placed  vertically  above  the  shaft, 
in  which  the  compressions  occur  on  alternate  strokes. 
A  horizontal  steam  cylinder  with  Corliss-type  valve 
gear  operating  as  a  simple  slow-speed  engine  pro- 
vides Uie  drive.  One  macliine  rated  at  a  capacity 
of  i(X)  tons  of  refrigeration  per,  24  hours,  has  a  10- 
ton    flywheel    driven   at   30   revolutions   per   minute. 
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The  steam  cylinder  is  28  inches  in  diameter  and  the 
stroke  42  inches.  The  other  machine  has  a  capacity 
of  35  tons  of  refrigeration  per  24  hours,  a  six-ton 
flywheel,  a  22  by  30-inch  cylinder,  and  runs  at  about 
40  revolutions  per  minute.  No  brine  is  used  in  the 
circulating  pipes,  all  coils  being  supplied  directly 
with  ammonia  except  those  in  the  fermenting  vats, 
which  contain  water  chilled  to  about  32  degrees 
Fahrenheit  by  previous  contact  with  ammonia  coils. 
To  keep  this  water  in  circulation,  there  is  a  Tabor 
centrifugal  pump  direct-connected  to  a  Crocker- 
Wheeler  bipolar  electric  motor  of  two  horsepower 
running  at  975  revolutions  per  minute  and  pumping 
against  a  pressure  of  about  18  pounds.  A  5%  by 
4%  by  six-inch  duplex  steam  pump  is  cross-con- 
nected with  the  rotary  set,  so  that  they  may  be  used 
interchangeably. 

The  electric  generating  plant  for  light  and  power 
consists  of  a  6o-kilowatt  Crocker-Wheeler  direct- 
current  generator  direct-driven  by  a  12  by  14-inch 
Watertown  engine,  at  about  275  revolutions  per  min- 
ute, and  a  similar  but  smaller  set  with  a  30-kilowatt 
generator  and  an  eight  by  12-inch  engine  running 
at  300  revolutions  per  minute.  Generated  at  a  pres- 
sure of  220  volts,  the  current  is  utilized  for  lighting 
a  total  of  some  250  incandescent  lamps  and  supply- 
ing power  to  13  motors,  representing  an  aggregate 
of  123  horsepower. 

The  switchboard,  shown  in  the  views  of  the  en- 
gine room,  contains  two  ammeters,  one  for  each 
generator,  and  a  voltmeter  with  a  double-point 
switch,  by  which  it  may  be  connected  to  either  gen- 
erator. At  the  bottom  of  the  board  there  are  two 
300-ampere,  three-pole,  single-throw  switches  for 
connecting  the  generators  with  the  bus  bars  and  two 
single-pole  circuit-breakers,  one  in  the  negative  lead 
of  each  of  the  generator  connections.  The  field- 
regulating  rheostats  are  directly  above  the  main 
switches  and  circuit-breakers,  while  above  the  rheo- 
stats and  below  the  meters  are  the  distributing 
feeder  switches.  These  from  left  to  right  are  as 
follows:  A  2S-ampere  switch  controlling  the  cur- 
rent to  the  engine  and  boiler  rooms,  a  lOO-ampere 
switch  for  the  machine  liouse  and  filter  room,  a 
lOO-ampere  switch  for  the  brew  and  stock  rooms, 
a  300-ampere  switch  for  all  brew-house  motors,  a 
lOO-ampere  switch  for  the  bottling  house  and  office, 
a  loo-ampere  switch  for  the  wash  and  freezing 
rooms,  and  a  25-ampere  switch  for  the  stables  and 
barns. 

Up  to  this  point  the  description  has  been  confined 
to  apparatus  either  in  the  boiler  or  engine  houses 
or  very  directly  associated  with  their  equipment, 
and  covers  a  part  of  the  machinery  that  may  be 
classified  as  the  power-producing  or  primary  equip- 
ment. In  what  follows  the  power-consuming  or 
secondary  machinery  will  be  taken  up  in  the  order 
in  which  it  is  used  in  the  regular  course  of  the  beer 
manufacture. 

Of  the  principal  constituents  of  beer — malt,  hops 
and  water — the  first  presents  the  most  difficult  prob- 
lem in  the  matter  of  handling.  In  this  brewery  the 
arrangements  are  such  that  from  the  time  the  malt 
is  received  until  its  refuse  is  discarded  it  is  handled 
entirely  by  mechanical  means.  Freight  cars  bring 
the  malt  to  the  side  of  the  building,  where  it  is 
delivered  through  a  chute  into  a  hopper  at  the  base 
of  a  motor-driven  belt  and  bucket  elevator,  by  which 
it  is  taken  up  and  discharged  into  the  top  of  two 
large  cylindrical  iron  storage  tanks.  When  about 
to  be  used  the  malt  is  drawn  from  the  bottom  of 
the  tanks  and  elevated  to  the  top  of  the  building  by 
a  second  belt  and  bucket  elevator  traveling  through 
a  system  of  round  sheet-iron  ducts.  To  remove  dirt 
and  foreign  particles  if  is  first  put  through  a  cleaner, 
after  which  it  passes,  successively,  by  gravity,  through 
a  grinding  mill,  to  crack  the  shells  of  the  grain ; 
a-  scale  tank,  where  the  charge  is  yveighed,  and  a 
mash  tub,  into  which  the  water  is  introduced  while 
the  mash  is  agitated  by  revolving  paddles  belted 
to  a  motor-driven  line  shaft.  After  the  mashing 
process  the  extract  of  the  malt  is  drawn  off  through 
12  large  brass  faucets  into  the  kettle,  where  the  hops 
are  added,  and  the  wort  is  boiled  until  the  desired 
point  is  reached.  Finally  a  valve  below  the  kettle 
is  opened  and  the  beer  runs  into  a  receptacle  on  the 
floor  below.  This  contains  a  strainer,  through  which 
the  liquid  is  drawn  by  a  Tabor  rotary  pump,  at  the 
rate  of  four  barrels  per  minute,  and  pumped  through 
an  all-copper  system  of  piping  to  the  top  of  the 
building.  It  is  then  allowed  to  descend  over  a 
Baudelot  cooler  to  vats  in  the  fermenting  room, 
where  it  is  kept  while  that  process  is  undergone, 
after  which  it  goes  into  cold  storage,  then  in  chip 
casks,  and  is  finally  put  on  the  market  in  smaller 
barrels,  the  entire  process  taking  about  three  months. 

The  malt  remaining  in  the  rhash  tub  after  the 
extract  has  been  withdrawn  is  a  salable  by-product 
of  value  as  a  cattle  fattener;   consequently,   for  its 


disposal  a  scheme  was  sought  which  would  remove 
it  quickly  and  economically  to  an  accessible  loca- 
tion for  intending  purchasers.  Since  the  mash  while 
wet  is  very  plastic,  it  was  found  that  such  a  scheme 
was  possible  through  the  use  of  a  rotary  pump 
similar  to  the  one  for  the  beer,  but  operated  at  a 
slower  speed.  This  forces  the  mash  through  a  long 
pipe,  at  the  end  of  which  it  may  be  discharged  into 
the  customers'  wagons.  Both  rotary  pumps  are 
belted  from  a  motor-driven  line  shaft. 

Another  ingenious  mechanical  process  in  use  in 
the  brewery  is  that  employed  for  washing  the  kegs 
before  refilling.  An  accompanying  picture  shows 
the  apparatus  with  two  barrels  in  position,  one  be- 
ing washed  on  the  inside  and  the  other  on  the  out- 
side. For  the  first  the  casks  are  placed  on  the  racks 
shown  at  the  right  with  the  upright  perforated  nozzle 
projecting  through  the  bungholes  into  the  interiors 
of  the  casks.  After  a  thorough  flushing  the  barrels 
are  removed,  filled  with  water  and  placed  on  the 
machine  for  washing  the  outside.  This  is  provided 
with  four  rubber-tired  rollers  rotating  in  the  same 
direction,  and  upon  these  the  barrel  is  placed  and 
caused  to  revolve  in  the  opposite  direction  while 
adjustable  brushes  with  water  playing  through  them 
,  are  brought  to  bear  against  the  ends  and  side.  When 
the  barrel  is  thoroughly  cleaned  it  is  rolled  down 
the  runway  to  an  inspector,  who  examines  the  in- 
terior with  the  aid  of  a  slim  electric  lamp  dropped 
through  the  bunghole.  If  the  loose  dirt  is  not  all 
removed  it  is  washed  over  again,  and  if  there  are  any 
bits  of  wood  or  paper  too  large  to  be  rinsed  out, 
they  are  fished  out  with  a  sharp  iron  rod. 

The  brewery  is  operated  by  the  Orange  Brewery 
Company  of  Orange,  N.  J.,  of  which  M.  Winter  is 
the  proprietor.     The  general  superintendent  is  Will- 


the  Northwestern  and  Lake  Street  tracks,  making 
the  capacity  of  each  station  four  trains  at  a  time. 
The  City  Council  has  already  granted  the  necessary 
permit  and  nothing  seems  to  be  in  the  way  of  the 
enterprise. 


Electrically    Operated    Sugar    Refinery. 

Sugar  refining,  as  an  industry,  has  long  been  of 
much  importance  in  the  United  States,  and  the 
gradual  steps  leading  up  to  the  present  efficient 
methods  would  make  an  interesting  subject  for  study. 
As  in  most  other  plants  and  establishments  requir- 
ing considerable  amounts  of  power,  electricity  is 
working  itself  to  the  front,  and  sugar  refineries 
are  now  found  operated  to  a  great  extent  by  elec- 
trical means.  Such  a  plant  is  that  of  the  Pennsyl- 
vania Sugar  Refinery  at  Philadelphia,  which,  aside 
from  its  electrical  features,  is  interesting  from  the 
fact  that  steam  turbines  are  used  entirely  for  run- 
ning the  generators  and  for  the  few  places  where 
it  was  not  deemed  expedient  to  install  motors. 

The  boiler  plant  consists  of  six  water-tube  boilers 
set  two  in  battery,  each  boiler  having  a  capacity 
of  500  horsepower  at  150  pounds  pressure  and 
equipped  with  mechanical  stokers,  coal  being  sup- 
plied by  a  complete  conveving  and  crushing  plant. 
The  ashes  are  disposed  of  by  means  of  a  system 
of  conveyors  and  elevators.  The  boilers  supply 
steam  for  power  and  all  sugar-refining  purposes. 
Natural  draft  is  furnished  by  a  radial  brick  stack, 
17s  feet  in  height.  The  boiler  gases  pass  through 
an  economizer  before  entering  the  stack.  Feed 
water  is  supplied  by  steam-turbine  high-pressure 
series  centrifugal  pumps,  set  and  connected  in  du- 
plicate, with  a  capacity  of  150  gallons  per  minute 
against  150  pounds  pressure.  Condensing  water  is 
supplied  for  both  the  power-generating  plant  and 
sugar  vacuum  pans  by  steam-turbine,  low-pressure 
centrifugal  pumps,  two  in  number,  with  a  total  ca- 
pacity of  5,000  gallons  per  minute  on  various  heads 
from  15  feet  to  100  feet.     All  wash  water  furnished 


ELECTRICALLY    OPERATED    SUGAR    REFINERY. — POWER    PLANT    WITH  STEAM    TURBINES  DIRECT- 
CONNECTED    TO    GENERATORS. 


iam  F.  Wurster,  and  the  operating  engineer  is  John 
Miller.  Oscar  Beyer  of  Chicago  was  the  architect 
for  the  buildings.  The  principal  contractors  for  the 
various  parts  of  the  work  were  Charles  Keester  & 
Co.  of  Chicago,  for  the  conveying  apparatus ;  the 
De  La  Vergne  Refrigerating  Machine  Company  of 
New  York,  for  the  entire  refrigerating  system,  and 
the  Crocker-Wheeler  Company  of  Ampere,  N.  J., 
for  the  generators  and  all  electric  motors  except 
those  included  with  machinery  under  special  con- 
tracts. 


Elevated  Loop  Stations  to  Be  Enlarged. 

Much  inconvenience  and  loss  of  time  results  from 
the  restricted  size  of  station  platforms  used  on  the 
Union  Loop  of  the  four  Chicago  elevated  railways. 
At  present  the  platforms  are  only  long  enough  to 
permit  of  the  loading  of  a  single  train  at  a  time  on 
each  side  of  a  station.  This  causes  a  great  deal  of 
waiting  during  the  hours  of  congested  traffic,  and 
to  obviate  the  difficulty  plans  have  been  prepared 
by  General  Superintendent  E.  C.  Noe  to  lengthen 
the  station  platforms  on  the  Van  Buren  Street, 
Wabash  Avenue  and  Fifth  Avenue  sides  of  the  loop, 
the  plans  for  the  Lake  Street  side  not  yet  being 
completed.  The  lengthened  stations  will  allow  of 
the  unloading  of  two  five-car  trains  on  the  Metro- 
politan and  South  Side  elevated  tracks  and  two  on 


to  the  refinery  is  supplied  by  steam-turbine  centrifu- 
gal pumps   through  pressure  filters. 

Power  is  generated  for  all  sugar-making  appa- 
ratus, conveyors,  elevators  and  sugar  and  coal-con- 
veying systems  in  the  yards  and  on  the  dock  by 
steam-turbine-driven  electric  generators.  The  ex- 
haust steam  from  the  turbines  driving  the  generators 
and  centrifugal  pumps  is  turned  into  a  surface  con- 
denser, and  as  no  oil  is  required  in  the  steam  to 
lubricate  the  turbines,  a  clean,  pure  boiler-feed 
water  is  obtained  direct  from  the  surface  condenser. 
The  generators  are  of  the  twin-type,  generating  100 
kilowatts  each  at  125  volts.  Each  pair  is  direct- 
connected  by  flexible  couplings  to  a  300-horsepower 
steam  turbine,  the  complete  unit  being  mounted  on 
a  single  sub-base.  These  units  are  shown  in  Fig.  i. 
The  generators  are  connected  up  so  as  to  operate 
on  a  two-wire  system  of  power  and  a  three-wire  for 
light  distribution.  The  switchboard  is  arranged  with 
a  double-dynamo  panel  for  each  generating  set,  and 
three  feeder  panels.  Connections  between  generators 
and  switchboard  are  made  with  lead-covered  cables 
carried  in  iron  floor  ducts.  From  the  switchboard 
feeders  are  carried  in  direct  lines  in  vitrified  ducts 
to  various  centers  throughout  the  refinery  plant. 
Risers  and  all  branch  circuits  are  installed  in  steel 
conduit. 

Individual  motors  are  generally  installed  for  the 
various  sugar-making  apparatus,  being  direct-coupled 
or  belted,  geared  or  connected  by  silent  chain  drives. 
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The  application  of  motors  to  some  of  the  apparatus 
presents  new  features,  and  the  motors  are  ingeni- 
ously applied.  Several  motors  are  used  for  drives 
of  g:roups  of  smaller  apparatus.  Controlling"  appli- 
ances  for   each    motor   are  conveniently   located. 

Illumination  is  thoroughly  provided,  the  arrange- 
ment and  location  of  lights  having  heen  carefully 
considered.  Steel  conduits  are  used  throughout. 
.\]\  fitting  and  appliances  are  solid  and  substantial, 
and  arc  lamps 'illuminate  the  boiler  and  power  house, 
yards  and    dock. 

When  the  sugar  is  received  from  the  dock  con- 
veying system  at  the  melter  house,  it  is  convej'ed 
to  the  top  floor  in  tile  original  packages  and  is 
worked  through  the  various  apparatus  in  the  melter 
house,  all  of  which  is  electrically  operated.  In  the 
course  through  the  melter  house  the  working  of  the 
sugar  in  the  centrifugal  machines  and  the  pumping 
installation  are  particularly   worthy  of   mention. 

The  melter,  syrup  and  sweet-water  pumps  are  all 
of  the  centrifugal  turbine  type,  operated  by  electric 
iiiotors,  directly  connected  through  flexible  coup- 
Inigs.  In  the  char  house,  elevators  and  conveyors 
aie  operated  by  individual  motors,  back-geared  and 
connected  by  silent  chain  drives.     The  cooler  blov,'- 


Electrlcal  Exports  for  July. 

The  electrical  exports  from  the  United  States  for 
the  month  of  July,  1903.  amounted  to  a  total  value 
of  $908,584,  as  compared  with  $835,665  for  the  cor- 
responding month  last  year.  While  an  increase  of 
$72,919  is  thus  shown  in  the  total  value  of  electrical 
exports,  a  comparison  of  the  figures  shows  a  de- 
crease of  $39,6iS  in  the  item  of  electrical  machinery 
exported :  the  deficit  being  made  up  by  the  goods 
classified  as  electrical  appliances,  including  tele- 
graph and  telephone  instruments.  This  class  of 
goods  shows  an  increase  of  $112,537.  The  figures 
are  as  follows:  Electrical  machinery — July,  1902, 
$512,195;  July,  1903,  $472,577.  Electrical  appliances 
—July,    1902,  $323,470;   July,   1903,  $436,007. 

Comparing  the  figures  for  the  seven  months  ended 
with  July  of  this  year  with  those  for  the  like  period 
last  3'ear,  a  falling  oiT  is  again  shown  in  electrical 
machinery.  But  here,  also,  electrical  appliances 
show  a  sufficient  gain  to  bring  the  total  value  of  all 
classes  cf  electrical  goods  exported  during  the  seven 


FIG.   2.       ELECTRICALLY    OPERATED    SUGAR    REFINERY. — MOTOR-DRIVEN    PUMPS    FOR    SUGAR    LIQUORS. 


ers  and  duster  exhausters  are  operated  by  individual 
motors  directly  connected. 

The  sugar  liquor  is  received  in  the  pan  house 
from  the  char  filters  and  pumped  to  the  top  floor 
of  the  pari  house  by  centrifugal  pumps  operated  by 
electric  motors  directly  connected.  These  punips 
are  shown  in  Fig.  2  ;  they  have  a  very  compact  and 
neat  appearance. 

The  centrifugal  machines  are  operated  by  indi- 
vidual belted  motors,  especially  designed  to  meet 
the  requirements  of  the  work  to  be  performed.  The 
motor  is  started  and  stopped  by  means  of  a  lever 
switch  located  at  the  centrifugal  machine.  The  mo- 
tors are  said  to  bring  the  centrifugals  up  to  full 
speed  in  any  predetermined  time,  ranging  from  30 
to  90  seconds.  This  time  limit  for  attaining  the 
ultimate  centrifugal  speed  is  adjusted  in  the  starting 
mechanism  and  is  beyond  the  direct  control  of  the 
centrifugal  operator.  The  'machinery,  which  was 
installed  by  the  D'Olier  Engineering  Company  of 
New  York,  is  said  to  be  giving  good  satisfaction. 
In  a  plant  of  this  kind  w^here  compactness  and  neat- 
ness are  desirable,  the  electrical  system  recommends 
itself  strongly. 


months  of  the  present  year  ahead  of  last  year ;  the 
total  increase  for  the  period  being  $61,800.  Follow- 
ing are  the  figures  for  the  seven  months  ended  with 
July  of  1903,  compared  with  .1902:  Electrical  ap- 
pliances— 1902,  $2,125,888;  1903,  $2,385:490;  increase 
for  1903,  $259,602.  Electrical  machinery — igo2, 
$3,337,721;  1903,  $3,139,919;  decrease  for  1903,  $197,- 
802. 

Classified  according  to  destination,  the  exports  to 
some  of  the  principal  nations  or  groups  of  nations 
during  July,  1903,  were  as  follows :  United  King- 
dom, $212,707;  British  North  America,  $92,919: 
Brazil,  $31,704;  Mexico,  $28,058;  British  Aus- 
tralasia. $16,255;  Japan,  $11,205;  British  East  In- 
dies, $10,323;  Germany,  $4,258;  British  Africa, 
$4,603;  Argentina,  $3,527;  France,  $3,258;  other 
European,  $45,647.  As  usual,  the  United  Kingdom 
and  British  colonies  continue  to  be  the  principal 
consumers  of  American  electrical  exports. 


Echoes  of  Paris  Underground  Disaster. 

The  scare  caused  by  the  Paris  underground  rail- 
way accident  is  said  to  be  reaching  a  ridiculous 
stage  in  that  city.  A  man  caused  a  panic  the  other 
day  by  knocking  ashes  and  sparks  from  his  cigar 
as  the  car  entered  a  station.  A  passenger  stepping 
on  and  lighting  a  match  is  apt  to  cause  nervous 
pro.stration  to  a  trainload.  The  company's  receipts 
are  said  to  have  fallen  ofif  $6,000  a  day. 

The  committee  investigating  the  tunnel  disaster 
on  the  Metropolitan  railroad  has  recommended  that 
the  present  .system  of  a  motor  at  each  end  of  the 
train  should  be  suppressed ;  in  case  of  fire  the  train 
must  be  stopped  and  the  motor  isolated ;  telephones 
and  speaking  tubes  must  be  provided  along  the  line ; 
the  number  of  employes  at  the  stations  must  be 
increased ;  lamps  must  be  placed  to  indicate  the 
direction  of  the  exit,  and  an  alarm  must  be  sounded 
if  found  neces5ar>-  to  clear  the  station. 


The  Board  of  Construction  of  the  Navy  Depart- 
ment has  approved  the  recommendation  of  Rear 
-Admiral  Melville,  retired,  that  one  of  the  new  naval 
scout  ships  have  turbine  machinery  installed  for  ex- 
perimental purposes. 


International  Electrical  Congress. 

The  International  Electrical  Congress  to  be  held 
in  St.  Louis  during  the  exposition  next  year  will 
consist  of  three  distinct  departments :  First,  a 
chamber  of  delegates,  appointed  by  the  governments; 
second,  the  main  body  of  the  congress,  divided  into 
sections ;  third,  conventions  of  American  electrical 
societies  held  at  the  same  time.  The  chamber  of 
delegates  will  be  chosen  by  the  various  governments 
and  the  members  will  vote  upon  such  questions  of 
international    interest   as    units   and    standards. 

It  has  been  proposed  to  divide  the  congress  into 
two  sections — "general  theory"  and  "applications." 
Under  "general  theory"  will  come  mathematical  and 
experimental  subjects,  and  under  "applications"  will 
be  placed  general  applications,  electrochemistry,  elec- 
tric-power tran.smission,  electric  light  and  distribu- 
tion, electric  transportation,  electric  coimnunication 
and  electrotherapeutics.  Up  to  date  the  organiza- 
tions signifying  their  intention  of  holding  meetings 
simultaneously  with  the  congress  are  the  American 
Institute  of  Electrical  Engineers,  the  Electrochemical 
Society,  the  National  Electric  Light  Association, 
the  Association  of   Edison  Illuminating   Companies, 


the  American  Street  Railway  .'Association,  the  Pacific 
Coast  Electrical  Transmission  Association  and  the 
American  Electrotherapeutic  Association. 

The  next  meeting  of  the  advisory  committee,  the 
members  of  which  were  named  in  the  Western  Elec- 
trician for  June  20th,  will  be  held  on  September 
18th  at  Niagara  Falls,  N.  Y.,  the  time  and  place 
scheduled  for  the  next  meeting  of  the  Electrochem- 
ical Society. 


Automatic  Humidity  Regulator. 

Recent  scientific  investigations  and  determinations 
have  emphasized  the  importance  of  handling  such 
commodities  as  grain,  tobacco,  etc.,  under  the  most 
favorable  atmospheric  conditions.  For  instance,  it 
has  been  demonstrated  that  the  repeated  moistening 
and  drying  of  tobacco  are  very  deteriorating  to  the 
aroma.  An  invention  of  Odine  E.  Boggs  of  Cin- 
cinnati can  be  gauged  to  maintain  automatically  a 
predetermined   degree  of  humidity. 

The  features  of  the  invention  are  shown  in  the 
accompanying  drawing.  (A)  represents  an  appa- 
ratus for  supplying  atmospheres  of  varying  humid- 
ity. It  comprises  an  air  and  a  water-tank  appa- 
ratus for  supplying  air  through  a  pipe  to  a  pump. 
This  pump  is  preferably  driven  by  the  motor  (D). 
(E)  represents  a  pipe  leading  therefrom  to  the  ccm- 
paitment  to  be  kept  at  constant  humidity  (G),  having 
the  perforated  pipes  (F).  The  operation  cf  the 
pump  conveys  humid  air  from  the  apparatus  tlirou,gh 
the  pipes  to  the  compartment,  which  may  be,  for 
instance,   a   cigar  case. 

To  maintain  the  humidity  automatically,  the  de- 
vices are  employed  which  arc  the  foundation  of  the 
invention  under  consideration.  Within  the  case  (G) 
is  a  hygrometer  comprising  a  coil  (H),  one  end  of 
which  is  secured  to  the  case  and  the  other  end  is 
free  to  move.  The  varying  atmospheric  humidity 
imparts  varying  degrees  of  compression  to  this  coil, 
causing  the  free  end  to  turn  relative  to  the  center. 
(I)  represents  an  indicatin.g  electric  conductor 
needle,    radially    fixed    to   the    free    end   of   the    coil. 
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moving  over  a  curved  index  in  the  radius  of  the 
needle  travel.  (J)  is  a  curved  gauge  bar  supported 
adjacent  to  the  index  and  in  the  path  of  travel  of 
the  needle. 

An  adjustable  electric-conductor  stop  mounted  on 
the  gauge  bar  can  be  set  to  any  predetermined  fig- 
ure of  the  index,  and  it  will  limit  the  travel  of  the 
needle  to  such  point.  The  circuits  are  shown  plainly 
in  tlie  figure. 

It  will  be  understood  that  the  switch  (g)  is  an 
ordinary  magnet-current  reducing  instrument.  As 
the  invention  is  shown  the  motor  circuit  is  ordi- 
narily closed  and  the  pump  working  at  all  times 
except  when  the  humidity  within  the  case  is  suf- 
ficient to  bring  the  needle  into  contact  with  the 
stop,  thus  closing  the  magnet  circuit  and  breaking 
the  motor  circuit.  As  soon  as  the  atmosphere  dries 
beyond  the  predetermined  degree  of  humidity  the 
needle  recedes,  releasing  the  magnet  circuit  and 
again  establishing  the  motor  circuit,  starting  the 
pump,  and  again  supplying  moist  air.  This  arrange- 
ment is  best  adapted  for  the  treatment  of  tobacco ; 
but  it  can  be  used  for  treating  other  commodities, 
if  desired. 

By  the  use  of  the  invention  the  atmosphere  may 
be  automatically  maintained  approximately  at  any 
predetermined  degree  of  humidity ;  also,  the  instru- 
ment can  be  readily  adjusted  to  any  varying  degree 
required  by  the  nature  of  the  substance  under  treat- 
ment. One  set.  of  working  apparatus  is  capable  of 
attachment  to   several  instruments. 
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Tilting  Mercury-vapor  Lamp. 

The  Cooper  Hewitt  Electric  Company  of  New 
York  city  has  recently  perfected  a  new  method  of 
starting  some  of  the  various  types  of  mercury-vapor 
lamps  manufactured  by  it  under  the  Hewitt  patents. 

Up  to  the  present  time  the  lamps  put  into  com- 
mercial use  were  started  by  a  high-potential  kick 
from  an  inductance  coil.  A  special  quick-break 
switch  under  oil  was  used  to  make  and  break  a 
circuit  across  the  coil,  the  discharge  of  which  passed 
through  the  lamp,  breaking  down  the  initial  re- 
luctance to  starting. 

The  new  process  of  starting,  which  is  called  by 
the  descriptive  name,  the  "tilting"  method,  is  some- 
what similar  to  that  employed  by  Arons  and  other 
early  investigators,  in  that  an  absolute  connection 
is  established  between  the  two  electrodes  of  the  lamp 
by  means  of  the  fluid  of  the  electrodes  themselves. 

In  the  older  process  the  lamps  had  two  mercury 
electrodes  on  the  same  plane  and  were  started  by 
being  turned  sideways  so  that  the  two  pools  of 
mercury  came  into  contact.  On  being  returned  to 
the  original  position  the  contact  was  broken  and 
the   conduction  through   the  vapor  established. 

In  the  Hewitt  lamp,  however,  the  electrodes  are 
placed  one  above  the  other  and  a  connection  is  estab- 
lished by  first  tipping  the  lamp  so  that  there  is  an 
excess  of  mercury  in  the  normal  upper  electrode 
and  then  allowing  this  mercury  to  flow,  by  gravity, 
in  a  stream  down  the  length  of  the  tube.  This 
stream  momentarily  establishes  a  metallic  connec- 
tion between  the  electrodes  and  then  breaks,  usually 
at  the  bottom,  where  it  ends  in  a  spray.  The  lamp 
lights  across  the  break,  the  luminous  area  rapidly 
extending  up  the  tube  as  the  stream  falls  away. 
The    liquid    mercury   has    the    property    of    stringing 


FIG.    I.       TILTING    MERCURY-VAPOR    LAMP. 

out  into  a  long,  fine,  continuous  stream,  and  lamps 
over  four  feet  long  have  been  lit  in  this  manner, 
using  no  more  mercury  than  is  required  for  their 
normal  operation.  It  is  usual,  however,  to  use 
lamps  about  two  feet  long  to  operate  on  55  or  60 
volts.  This  is  the  type  of  lamp  illustrated  in  the 
cut   (Fig.   i). 

At  the  upper  end  is  the  condensing  and  regulat- 
ing chamber,  which  is  one  of  the  distinctive  fea- 
tures of  the  Hewitt  lamp.  The  lamp  is  supported 
by  two  asbestos-lined  clamps  63^ ..a  metal  tube, 
through  which  run  the  wires  to  the  two  terminals. 
The  rod  is  pivoted  in  the  center  and  has  a  weight 
at  the  lower  end,  so  that  the  lamp  normally  hangs 
as  shown.  A  chain  is  provided  for  pulling  the 
upper  electrode  down  and  thus  furnishing  it  with 
a  surplus  of  mercury.  On  releasing  the  chain  the 
lamp  returns  automatically  to  its  normal  position, 
the  stream  is  formed  and  the  conduction  through 
the  vapor  established.  A  spring  and  cushion  at  the 
pivot  prevent  any  jar.  An  .adjustable  reflector  is 
strapped  to   the   supporting   rod. 

To  operate  on  no  to  120  volts,  the  lamps  are 
connected  two  in  series.  If  it  is  intended  to  light 
both  lamps  simultaneously,  they  are  mounted  in 
one  frame  and  tilted  together.  With  an  apparatus 
of  this  kind,  a  simple  rheostat  and  choke  coil  for 
steadying  resistance  are  all  that  is  required.  When 
the  lamps  are  to  be  lighted  independently,  each  is 
furnished  with  a  resistance  having  in  shunt  across  the 
vapor  lamp  another  resistance,  which  is  automatically 
cut  out  when  the  lamp  is  started.  The  diagram  of 
Connections  is  shown  in  Fig.  2.  Two  40-volt,  1.5- 
ampcre  incandescent  lamps  are  used  as  the  shunt, 
so  that,  being  first  turned  on  by  an  ordinary  switch, 
the  operation  of  lilting  the  vapor  lamp  may  be 
readily  accomplished  in  an  otherwise  dark  place. 
They  also  serve  as  pilot  lamps  to  show  when  the 
switch    is    left    closed    and    the    vapor   lamps    unlit. 
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Relative  to  the  development  of  this  tilting  type  of 
mercury-vapor  lamp,  credit  should  be  given  to  Mr. 
S.  E.  Flichtner  for  his  clever  work  in  designing 
this  simple  and  practical  improvement.  Mr.  Flicht- 
ner has  been  associated  with  the  work  of  Mr.  Hew- 
itt for  a  number  of  years,;  first,  as  his  assistant  in 
his  private  laboratory  during  the  earlier  investiga- 
tions, and  later  as  electrical  engineer  at  the  Cooper 
Hewitt  factory. 

Besides  the  lamp  illustrated,  the  company  is  man- 
ufacturing two  other  types  of  tilting  lamps.  Both 
are  mounted  in  double  holders  and  are  intended  to 
be  lighted  simultaneously.  One  set  consumes  but 
1.3  amperes  and  is  intended  for  retouching  lantern- 
slide   work,    etc.,   while    the   others   are   the   regular 


FIG.   2.       TILTING    MERCURY-VAPOR    LAMP,  —  DIAGRAM 
OF    CONNECTIONS.  . 

three-ampere   lamps   and   are  ananged   for   all    sorts 
of  photographic  and  printing  v.'ork. 

In  spite  of  the  distortion  of  colors  produced  by 
the  light,  the  lamp  is  finding  favor  as  an  illuminant 
for  offices,  where  close;  application  is  required.  The 
company  has  recently  installed  vapor  lamps  for 
lighting  the  composing  room  of  the  New  York 
Evening  Post  and  the  *  train  dispatcher's  office  of 
the    Pennsylvania   Railroad  at  Jersey   City. 


Wireless  Fire-alarm  System. 

Emile  Guarini  of  Brussels  has  recently  brought 
out  a  new  wireless  fire-alarm  system,  the  funda- 
mental principle  of  which  is  similar  to  that  of  ex- 
isting systems — a  mercurial  thermometer  with  two 
platinum  contacts  fused  into  the  glass  walls,  and 
including  a  battery  and  relay  in  their  circuit,  which 
is  completed  by  the  expansion  of  the  column  of 
mercury  under  the  influence  of  an  excessive  rise 
in  temperature.  The  novelty  of  Mr.  Guarini's  sys- 
tem lies  in  the  means  of  transmission  of  the  alarm 
from  the  thermometer  proper,  which  is  situated  on 
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latter,  in  revolving,  makes  and  breaks  a  series  of 
contacts  successively  with  a  fixed  brush,  which  is 
connected  through  a  battery  with  the  primary  of  the 
transmitting  induction  coil.  The  induction-coil  sec- 
ondary is  connected  with  the  usual  oscillator,  and 
is  also  furnished  with  an  aerial  conductor  and  earth 
connection.  The  receiver  or  indicator  circuit  also 
comprises  aerial  and  earth  conductors,  which  are 
connected  with  a  coherer,  battery  and  Morse  in- 
strument. Signals  are  transmitted  and  received  in 
the  usual  manner,  and  it  will  readily  be  seen  that, 
by  varying  the  number  of  the  contacts  on  the  wheel, 
the  same  receiving  instrument  may  be  made  to  serve 
for  several  distinct  thermometers  placed  in  different 
parts  of  the  same  building,  or  even  different  build- 
in,gs. 


Opening  of  Libertyville  Branch  of   Chi- 
cago and  Milwaukee  Electric 
Railway. 

Hospitality,  good  will  and  a  pleasant  time  marked 
the  opening  of  the  new  Libertyville  branch  of  the 
Chicago  and  Milwaukee  Electric  Railway  on  August 
29th.  Officials  of  the  railway  company,  the  mayors 
of  the  nearby  towns  and  invited  guests  to  the  num- 
ber of  about  200  gathered  at  Lake  Bluff,  III,  the 
junction  point  of  the  new  branch  with  the  old  line, 
and  were  conveyed  to  Libertyville  on  special  cars, 
the  event  marking  .the  opening  of  regular  traffic 
on  the  line. 

At  Libertyville  a  banquet  was  awaiting  the  guests, 
vpho  proceeded  to  do  justice  to  the  occasion.  After- 
dinner  speeches  were  a  necessary  adjunct  and  many 
were  called  upon.  Among  the  speakers  were  A.  C. 
Frost,  president  of  the  company ;  Mayor  Michael 
Gibbs  of  Fort  Sheridan ;  Dr.  Pierce,  mayor  of  Wau- 
kegan,  and  Mayor  Parker  of  Evanston.  President 
Frost  said  in  his  address  that  a  four-track  electric 
line  from  Lake  Bluff  into  Chicago  is  planned,  to  be 
in  operation  within  four  years,  two  tracks  being 
intended   for  express  service. 

The  banquet  was  held  in  the  new  passenger  de- 
pot, a  fine  building  which  would  be  a  credit  to  any 
steam  road  in  a  town  the  size  of  Libertyville. 

The  new  branch  is  intended  to  be  extended  ulti- 
mately to  Fox  Lake  and  other  summer  resorts  in 
northern  Illinois,  and  for  this  reason  has  been  con- 
■tructed  and  equipped  in  the  most  modern  way 
and  is  said  to  be  one  of  the  most  expensive  lines 
of  its  length  in  the  state,  the  average  cost  being 
$S0,C00  a  mile.  The  roadbed  approaches  steam-road 
practice  in  construction,  and  no  effort  has  been 
spared  in  making  it  thoroughly  up  to  date.  From 
Lake  Bluff  to  Libertyville  the  distance  is  six  miles 
in  a  westerly  direction.  A  subway  will  oe  built 
under  the  Chicago  and  Northwestern  Railroad  in 
Lake  Bluff  to  connect  the  new  line  with  the  old 
electric  line,  which  parallels  the  Northwestern  at 
this  point.  Frdm  Lake  Bluff  a  new  line  has  been 
constructed  northerly  to  North  Chicago,  a  distance 
of  three  miles,  but  on  the  opposite  side  of  the  steam 
road  from  the  old  line.  Since  the  new  line  is  to  be 
double-tracked  all  the  way,  this  will  give  the  Chi- 
cago and  Milwaukee  Electric  Railway  three  tracks 
from  Lake  Bluff  to  North  Chicago. 

The  grading  for  the  full  nine  miles  is  done,  and 
service  from  Lake  Bluff  to  Libertyville  is  now  to 
be  had,  though  the  double  track  is  not  all  in  place 
as  yet.     The  line  will  be  entirely  completed  this  fall. 

The  greatest  grade  is  one  per  cent.,  which  occurs 
at  Roundout,  where  the  line  crosses  the  Chicago, 
Milwaukee   and   St.    Paul   tracks.     At  other   points 
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the  premises  to  be  protected,  to^  the  fire  station  or 
other  suitable  center,  where  the  indicator  is  located. 
This  is  achieved  by  means  of  space  telegraphy,  thus 
dispensing  with  the  necessity  for  connecting  wires, 
and  making  distance,  .within  reasonable  limits,  no 
object. 

In  brief,  the  alarm  circuit  proper  includes  a  bat- 
tery and  relay,  the  armature  of  which  acts  as  a  de- 
tent, and  prevents  the  rotation  of  a  contact  wheel 
driven  by  a  clockwork  train.  Normally,  the  relay 
is  inactive  and. the  wheel  consequently  at  rest.  When, 
however,  a  current  flows  through  the  relay  winding, 
owing  to  the  expansion  of  the  mercury  in  the  ther- 
mometer, it  attracts  its  armature,  overcoming  the 
tension   of   a   spring   and   releases   the   wheel.     This 


the  steepest  grade  is  one-half  of  one  per  cent.  Cuts 
and  fills  as  high  as  27  feet  occur  in  places. 

The  construction  of  the  four  bridges  necessary 
is  of  steel  with  concrete  foundations,  everything 
being  very  substantial.  The  line  construction  has 
been  under  the  supervision  of  J.  F.  Scott.  The  trol- 
ley wires  are  supported  from  cross-suspension 
wires,  the  poles  being  placed  100  feet  apart. 

Three-phase  current  is  tapped  from  the  old  line 
at  Lake  Bluff  and  transmitted  as  such  to  Liberty- 
ville at  a  pressure  of  5,500  volts,  where  it  is  sent 
into  two  500-kilowatt  rotaries  and  taken  out  as 
600-volt  direct-current  for  use  on  the  cars.  These 
rotaries  are  placed  in  the  back  of  the  passenger 
station,   which   is   a  two-story  structure  of  vitrified 
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brick,  well  provided  with  waiting  rooms  and  eveo' 
convenience. 

The  cars  are  convenient  and  comfortable  for  the 
passengers.  There  will  be  four  passenger  cars  and 
one  car  for  freight  and  baggage,  the  latter  being 
of  very  heavy  and  strong  construction,  weighing 
nearly  20  tons.  The  cars  are  46  feet  long  and  will 
seat  50  passengers.  It  is  e-xpected  as  soon  as  the  track 
is  settled  and  everything  in  shape  to  make  a  20- 
niinute  schedule  between  Lake  Bluff  and  Liberty- 
ville.  The  cars  can  attain  a  speed  of  40  miles  an 
hour. 

In  riding  over  the  new  line  one  cannot  but  be 
impressed  with  the  thoroughness  of  construction 
and  evident  pains  that  have  been  taken  to  make  it 
compare   favorably   with   the   best. 


Electrical  Work  in  New  Chicago  Govern- 
ment  Building. 

For  six  years  work  has  dragged  along  on  the 
new  federal  building  in  Chicago.  But  the  comple- 
tion of  the  work  is  now  promised  by  November  i, 
1904,  at  which  time  the  finished  structure  is  to  be 
ready  for  occupancy.  The  outside  work'  has  been 
done  for  some  time,  but  the  interior  finishing  is 
still  under  way.  The  bciilding  is  a  very  large  one 
and  of  ornate  architecture,  and  this  fact  is  advanced 
as  some  excuse  for  the  delay.  Including,  as  it 
does,  the  whole  square  bounded  by  Jackson,  Adams. 
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Electric-railway  Bridge   in    Queen   Vic- 
toria Park. 

By  Orrin  E.  Dunl.\p. 

The  benefits  that  are  to  accrue  to  the  Queen  Vic- 
toria Park,  on  the  Canadian  side  of  the  river  at 
Niagara,  through  the  extensive  power  developments 
now  in  progress  there  are  already  beginning  to  pre- 
sent themselves.  Chief  among  them  is  a  fine  new 
concrete-steel  arch  bridge  that  is  being  built  for 
the  Canadian  Niagara  Power  Coinpany  by  the 
Queenston  Quarry  Company.  This  bridge  will  span 
the  canal  inlet,  over  which  it  will  afford  passage 
for  the  tracks  of  the  Niagara  Falls  Park  and  River 
Railway,  the  scenic  electric  line  that  skirts  the  cliff 
and  river  on  the  Canadian  side  and  which  makes 
possible  a  delightful  trip  for  visitors  to  Niagara. 
It  will  be  quite  broad,  and  when  completed  will  be 
a  part  of  a  contemplated  beautiful  boulevard  run- 
ning through  the  park  and  up  the  river  toward  Fort 
Erie,  the  commissioners  of  the  park  controlling  a 
right-of-way  along  the  beautiful  river.  Much  fear 
has  been  expressed  in  tnany  circles  that  the  power 
development  on  the  Canadian  side  was  destined  to 
mar  the  beauty  of  the  park  lands,  but  in  the  case 
of  this  bridge  the  park  will  have  a  distinct  addition 
to   its   beauty,   it   being   doubtful   if   the   entire   Do- 
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The  abutments  of  the  bridge  are  made  of  con- 
crete in  which  large  stones  are  embedded.  The 
arches,  backing  of  the  spandrel  walls,  and  the  piers 
above  the  springing  line  are  being  built  of  Portland 
cement  concrete  mixed  in  the  proportions  of  one 
part  cement,  two  parts  sand  and  four  parts  broken 
stone.  The  concrete  mixture  in  the  piers  below  the 
springing  line  is  made  of  one  part  cement,  three  parts 
sand  and  six  parts  broken  stone.  So  that  there  may 
be  a  smooth  surface  on  the  concrete  of  the  soffit 
of  the  arch,  the  contractor  is  required  to  trowel  two 
inches  of  mortar  on  to  the  lagging  during  construc- 
tion. In  building  the  arches  the  concrete  is  started 
simultaneously  froin  the  ends  of  the  arch  and  laid 
in  longitudinal  sections.  The  structure  is  to  be 
waterproofed  by  giving  the  tops  of  the  arches  and 
back  of  spandrel  walls  two  coats  of  pure  Portland 
cement  grout,  applied  with  brushes  and  covered 
with   two  thicknesses  of  felt. 

Through  the  inlet  canal  spanned  by  this  bridge 
the  Canadian  Niagara  Power  Company  will  receive 
the  water  diverted  from  the  upper  Niagara  to  actu- 
ate its  mammoth  turbines  to  be  installed  in  the  wheel- 
pit  under  the  power  house.  High  water  will  give 
a  depth  of  17.9  feet  of  water  in  the  canal  inlet,  and 
this  will  be  1.37  feet  above  the  springing  line  of 
the  arch.     At  low  water  there   will  be   12.6  feet  of 


View  of  One  Completed  Arch,  Showing  the  Graceful  Design. 


View  Showing  Method  of  Laying  Concrete. 


Clark  and  Dearborn  Streets  and  occupying  approxi- 
mately 8.oco,oco  cubic  feet  of  space,  the  dimensions 
are  imposing.  The  outside  walls  are  of  granite, 
much  of  it  handsomely  carved,  with  massive  pillars 
and  abutments,  and  a  lofty  dome  rises  from  the 
center. 

The  building  is  far  enough  along  now  so  that 
some  details  of  the  electrical  equipinent  may  be 
enumerated.  The  conduit  work  and  wiring  are 
progressing  rapidly,  though  as  yet  the  exact  source 
of  current  supply,  whether  from  outside  central- 
-tation  mains  or  from  a  plant  on  the  premises,  seems 
not  to  have  been  decided.  Iron-pipe  conduit  for  wires 
is  being  put  in  throughout  the  building,  the  contract 
having  been  given  to  the  .Arthur  Franzton  Com- 
pany of  Chicago.  A  total  of  170,000  feet  of  three- 
fourth-inch  conduit  for  branch  wiring  will  be  run 
and  30,000  feet  of  i'/4-inch  to  two-inch  piping  for 
mains,  in  all  very  nearly  .38  miles.  These  pipes  will 
carry  a  total  of  225.000  feet  of  wire. 

The  total  number  of  lights  in  the  building  will  be 
about  20.000,  and  since  April  15th  the  conduit  for 
wiring   iS.ooo  lights  has  been  put  in  place. 

The  type  of  distributing  centers  is  said  to  be  a 
new  feature,  the  conduits  being  continuous  from 
the  fuse  terminals  to  the  light  outlets.  There  are 
also  a  large  number  of  waterproof  floor  boxes, 
through  which  wires  will  be  run  to  desks,  doing 
away   with   unsightly   moldings. 

The  great  dome  of  the  building  is  of  handsome 
design  within  as  well  as  without,  and  in  order  to 
bring  out  the  artistic  effects  after  dark  approxi- 
mately 2,000  incandescent  lamps  will  be  used.  Spe- 
cial lighting  features  will  also  be  seen  in  the  court- 
rooms and  first-floor  corridors. 

The  ventilating  and  heating  equipment  will  be 
furnished  by  the  Kruse  Heating  Company  of  Mil- 
waukee. 

The  sub-treasury  vaults,  to  be  situated  in  the 
basement,  are  to  be  protected  by  an  elaborate  system 
of  burglar  alarms,  so  that  if  they  are  tampered  with 
alarms  will  be  given  in  the  watchman's  room  and 
elsewhere. 


ELECTRIC-R.AILWAY   BRIDGE    IN    QUEEN    VICTORIA    PARK. 

minion  can  present  a  bridge  of  equal  beauty  and 
grace. 

The  bridge  was  designed  by  Mr.  William  A. 
Brackenridge,  one  of  the  consulting  engineers  of 
the  Canadian  Niagara  Power  Company,  and  it  is 
being  erected  under  the  personal  supervision  of  Mr. 
Cecil  B.  Smith,  resident  engineer  of  the  company. 
To  the  ends  of  the  posts  the  bridge  will  have  a 
length  of  298  feet.  It  will  have  five  spans,  each  of 
50  feet,  the  rises  of  which  will  be  five  feet.  On 
the  face  of  the  bridge  the  piers  will  have  a  width  of 
eight  feet,  and  to  the  outside  of  the  cutwaters 
their  length  will  be  66  feet  3%  inches.  They  are 
set  on  bedrock.  Below  the  springing  line,  the  piers 
are  pointed.  The  belts,  washes  and  the  coping  are 
all  of  fine  dressed  work.  The  stone  used  is  obtained 
from  the  Queenston  quarries.  Steel  ribs,  spaced 
three-foot  centers,  are  imbedded  in  the  concrete,  and 
Portland  cement  is  exclusively  used  in  the  con- 
struction. 

Over  the  copings  the  bridge  will  have  a  width  of 
55  feet,  except  at  the  piers,  where  there  is  a  projec- 
tion of  about  a  foot,  which  makes  the  structure  about 
57  feet  wide  at  the  widest  part.  The  width  inside 
the  copings  is  52  feet,  26  feet  of  which  is  given  up 
to  the  double  tracks  of  the  Niagara  Falls  Park  and 
River  Railway,  20  feet  to  a  driveway,  and  si.x  feet 
to  a  granolithic  walk.  The  roadway  will  probably 
be  finished  with  macadam,  and  will  be  practically 
level,  the  gutters  being  graded  from  the  center  of 
each  span  to  the  piers,  where  catch  basins  will  be 
placed,  provision  being  made  to  carry  oft  the  drain- 
age in  cast-iron  pipes  that  will  discharge  near  the 
springing  line  of  the  arch.  The  tracks  of  the  elec- 
tric railway  will  approach  the  bridge  on  a  fill,  and 
for  this  reason  the  arches  were  made  of  small  rise. 
In  the  sidewalk  a  conduit  having  four  compartments 
has  been  built  to  carry  wires  necessary  to  the  proper 
lighting  of  the  structure,  a  pipe  being  inserted  in 
each  of  the  end  posts.  The  bridge  will  be  required 
to  stand  a  strain  of  5,000  pounds  per  lineal  foot 
on  one  track  of  the  railway  section,  and  100  pounds 
per  square  foot  on  the  driveway. 


water  in  the  canal,  and  this  will  be  3.93  feet  below 
the  springing  line.  The  mean  stage  will  be  1.83 
feet  below  the  springing  line,  or  a  depth  of  14.7  feet 
in  the  canal. 


Space  Telegraphy  at  the  Yacht  Races. 

Representatives  of  both  the  Marconi  and  De 
Forest  space-telegrapli  comnanies  have  admitted  to 
newspaper  correspondents  that  space  telegraphy  was 
unable  successfully  to  resist  outside  electrical  in- 
fluences during  the  international  yacht  race.  There 
were  in  all  nine  shore  stations,  two  Marconi,  four 
De  Forest  and  three  of  the  International  Company 
of   Philadelphia. 

It  had  been  agreed  between  Secretary  Lathrop 
of  the  De  Forest  company  and  Manager  Bently 
of  the  Marconi  company  not  to  work  their  respective 
systems  simultaneously,  so  as  to  interfere  with  each 
other ;  consequently,  on  the  first  two  days  intelligent 
and  accurate  messages  were  sent  from  the  floating 
stations  among  the  yachts  to  the  shore.  On  the 
third  day  a  powerful  transmitter  was  erected  on 
shore,  inaliciously,  it  is  said,  and  when  this  was 
operated  the  other  instruments  were  unable  to 
transmit   anything   successfully. 

In  speaking  of  the  matter  to  a  reporter  Mr. 
Bently  is  quoted  as  follows,  and  Mr.  Lathrop  is 
.said  to  have  spoke  in  the  same  strain :  "The  art  of 
wireless  telegraphy  has  reached  a  stage  where  no 
one  of  good  sense  doubts  the  possibility  of  trans- 
mission even  over  3,000  miles  of  space.  The  pres- 
ent problem  is  how  to  achieve  entire  non-interfer- 
ence. It  is  in  diealing  with  the  'spile'  stations  that 
the  problem  assumes  serious  aspects.  From  9 
o'clock  in  the  morning  on  the  third  day  of  the  races 
until  5  o'clock  in  the  evening  the  proprietors  of  a 
high-power  station  on  shore  incessantly  kept  the  sta- 
tion key  rattling  out  'A  B  C,'  the  erudition  of  the 
operator  being  more  clearly  disclosed  by  obscene 
expressions  and  profanity.  Then  we  received  from 
the  troublesome  high-power  station  a  considerable 
part  of  the  'Wreck  of  the  Flesperus.'  This  demon- 
stration we  were  prepared  for,  since  the  president 
of  one  of  the  companies  had  tlireatened  to  'put  us 
out  of  business.'  The  threat  of  the  individual  re- 
ferred to  was  made  to  a  third  person,  and  can  be 
verified  by  affidavits  if  necessary." 
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It  is  a  significant  sign  of  the  times  tliat  in  Indiana 
telegraph  companies  secure  a  reduction  of  assess- 
ment for  taxation  on  their  own  plea  that  business 
has  dropped  off  owing  to  telephone  competition, 
and  that  therefore  the  value  of  the  plant  has  de- 
creased. On  the  other  hand,  the  telephone  com- 
panies, generally  speaking,  will  pay  increased  taxes. 
It  seems  to  he  quite  evident  that  the  old  relations 
of  the  telegraph  and  the  telephone  as  agencies  in  the 
transmission  of  intelligence  are  changing,  and  that 
the  telephone  is  constantly  broadening  its  field, 
while  the  telegraph  has  not  materially  bettered  its 
position. 


ter  attracted  a  great  deal  of  attention.  Many  elec- 
trical men  thought  he  was  unduly  insistent  on  the 
possible  dangers  of  electricity,  but  recent  events 
have  proved  that,  at  least  in  the  matter  of  fire- 
proof cars  for  tunnel  railways,  his  strictures  were 
none  too  -severe. 


This  is  a  l^usy  week  for  the  street-railway  men 
in  Saratoga.  The  American  Street  Railway  Associa- 
tion and  its  auxiliary  bodies,  the  Street  Railway 
Accountants'  Association  and  the  American  Rail- 
way Mechanical  and  Electrical  Association  are  in 
session  as  this  is  written.  The  conventions  are,  as 
usual,  well  attended,  and  the  display  of  exhibits  is 
very  fine.  Reports  of  the  sessions  of  Tuesday, 
Wednesday  and  Thursday,  sent  by  telegraph,  with 
an  abstract  of  Vice-president  Ely's  address  and  sev- 
eral of  the  papers  presented,  are  given  elsewhere  in 
this  issue.  Friday's  sessions  are  held  after  the  West- 
ern Electrician  goes  to  press,  and  will  be  reported 
next   week. 


Safety  in  electric-railway  travel,  whether  such 
railways  are  operated  underground,  on  the  surface, 
or  on  elevated  structures,  is,  of  course,  of  prime 
importance.  Managers  of  electric  railways  hardly 
need  to  be  reminded  of  this  fact,  for  if  they  were 
the  most  cold-blooded  and  callous  of  men  (which 
they  are  not),  they  would  still  do  their  utmost  tc 
protect  their  passengers  and  their  own  property 
froin  accidental  destruction  or  injury,  merely  for 
selfish  reasons.  But,  despite  all  precautions  and 
all  rules,  employes  sometimes  make  mistakes  and 
sometimes  apparatus  fails  to  work  properly  at  criti- 
cal moments,  and  accidents — too  many  accidents, 
alas ! — happen.  It  is  simply  a  commonplace,  of 
course,  to  say  that  all  engaged  in  electric-railway 
operation  should  do  their  best,  at  all  times,  to  ren- 
der accidents,  if  not  impossible,  at  least  few  in 
number  and  comparatively  innocuous  in  character. 
Unfortunately,  there  have  been  an  unusually  large 
number  of  electric-railway  accidents  of  late,  includ- 
ing the  shocking  calamity  in  Paris,  and  it  behooves 
all  concerned  to  take  a  new  grip  on  the  vital  and 
ever-present  problem  of  carrying  the  people  with 
the  absolute  minimum  of  danger  to  life  and  limb. 
With  a  Massachusetts  grand  jnry  indicting  a  con- 
ductor and  a  motorman  and  demanding  that  "under 
the  compulsion  of  the  law  the  most  perfect  system 
should  be  adopted  for  the  administration  of  these 
[electric]  railways,"  and  with  11  men  of  wealth 
and  prominence  on  trial  in  Newark,  N.  J.,  for  al- 
leged criminal  carelessness  that  resulted  in  the  kill- 
ing of  a  young  girl  in  a  trolley-car  accident  last 
February,  it  is  evident  that  public  sentiment  is 
aroused  on  this  important  subject.  Of  course,  when 
the  accidents  happen  the  horrified  public  does  not 
stop  to  consider  the  hundreds  of  millions  of  .pas- 
sengers that  are  carried  in  safety;  but  it  is  evident 
that  even  greater  efforts  must  be  made  to  reduce  the 
number  and  seriousness  of  these  disasters,  that  the 
fair  fame   of  the  electric   railway  may  be  retained. 

We  observe,  with  much  interest,  that  Mr.  George 
Westinghouse  has  very  recently  written  a  long  letter 
to  the  New  York  Times  on  the  subject  of  safety 
in  electric-railway  travel,  with  particular  reference 
to  third-rail  tunnel  roads.  Mr.  Westinghouse  sug- 
gests certain  requirements  that,  in  his  judgment, 
should  be  observed  for  safety,  and  we  shall  publish 
his  communication  in  full  in  the  next  issue  of  the 
Western  Electrician.  It  will  be  remembered  that, 
following  the  bad  collision  of  steam  trains  in  the 
Fourth  Avenue  tunnel  in  New  York  city  in  Jan- 
uary, igo2,  Mr.  Westinghouse,  in  a  similar  letter 
published  at  the  time,  called  attention  to  possible 
dangers    of  electric    I'ailways    in    tunnels.      Hint    ]et- 


There  has  been  some  newspaper  talk  of  factories 
being  removed  from  Chicago  owing  to  labor  trou- 
bles, but  the  actual  number  of  such  removals,  on 
investigation,  proves  to  be  very  small.  The  great- 
est electrical  manufacturing  business  in  Chicago  is 
that  of  the  Western  Electric  Company,  and  Mr 
Enos  M.  Barton,  the  president  of  that  company, 
is  reported  in  a  new,spaper  interview  as  being  sat- 
isfied with  Chicago.  "Of  course,  we  have  our 
troubles.  But  no  matter  in  what  city  our  plant 
might  be  located,  we  would  have  the  saine  com- 
plaints to  make.  But  we  always  meet  conditions 
as  they  arise.  I  also  wish  to  add  that,  we  have  no 
cornplaints  to  make  against  the  city  government. 
We  have  always  had  perfect  police  protection. 
While  wages  are  rather  high  in  Chicago,  we  believe 
it  is  as  good  a  place  as  any.  It  has  its  faults  and 
diflnculties,  but  other  cities  have  theirs,  too.  Our 
business  was  started  in  Chicago  and  has  been  suc- 
cessful. We  therefore  have  had  no  reason  to  con- 
sider moving  away."     Thus   Mr.   Baiton   is   quoted. 

It  would  be  a  difficult  task,  in  this  country,  to 
move  away  from  trade  unions  or  the  possibility  of 
their  formation.  If  such  a  site  could  be  found,  it 
would  surely  have  disadvantages  outweighing  even 
a  sense  of  perfect  security  in  relation  to  labor  sup- 
ply- 


One  of  the  most  useful  of  recent  contributions  to 
the  literature  of  electrical  engineering  is  the  paper 
on  "Production  and  Distribution  of  Alternating 
Current  for  Large  City  Systems,"  read  before  the 
American  Street  Railway  Association  at  the  con- 
vention in  Saratoga  this  week.  The  paper  is:  a 
long  one,  but  it  will  be  given  practically  in  full  in 
the  Western  Electrician,  a  liberal  installment  ap- 
pearing in  this  week's  issue.  We  recommend  it  to 
the  careful  attention  of  our   readers. 

Mr.  Richard  McCulloch  of  Chicago,  the  author  of 
this  excellent  performance,  has  made-a  careful  study 
of  the  design  of  power  plants  for  street-railway 
systems,  and  he  presents  a  mass  of  interesting  and 
valuable  information,  clearly  stated  in  well-digested 
form,  with  his  own  deductions  therefrom.  The  re- 
sult is  a  compact  essay  on  the  generation  and  trans- 
mission of  alternating  current  for  city  railway  sys- 
tems, with  a  comparison  of  alternating  current  and 
direct  current.  The  whole  is  enriched  by  drawings 
showing  plans  of  several  large  stations  and  sub- 
stations (one  outlining  the  proposed  arrangement 
of  a  40,coo-kilowatt  steam-turbine  station  evidently 
designed  but  not  built)  and  tables  giving  data  of 
cables  (rubber-insulated  and  paper-iiisulated),  char- 
acteristics of  power  houses  in  large  cities  of  the 
United  States  and  alternating-current  particulars. 
When  to  this  brief  outline  of  the  contents  of  the 
paper  is  added  the  statement  that  the  broad  subject 
is  discussed  with  discriminating  knowledge  and 
without  bias,  the  value  of  the  dissertation  is  appar- 
ent. 

We  shall  make  little  attempt  to  direct  attention 
to  specific  parts  of  the  paper,  for  it  is  well  consid- 
ered throughout.  Almost  at  random,  one  may  turn 
to  such  topics  as  the  relation  of  the  engineer  and 
the  financial  end  of  the  enterprise,  the  use  of  storage 
batteries  for  sub-stations  and  the  relative  merits 
of  alternating  and  direct  current,  and  admire  the 
treatment  of  each.  It  is  interesting  to  note  that 
Mr.  McCulloch  is  impressed  by  the  steam  turbine. 
"It  is  likely  that  there  will  be  such  advantages  in 
the  use  of  steam  turbines  that  no  large  alternating- 
current  plant  will  be  built  in  the  future  containing 
any  other  prime  mover,"  he  says.  Significant,  too, 
in  view  of  the  labor  situation,  is  the  intimation,  in 
considering  alternating  versus  direct-current  power 
plants,  that  one  of  the  arguments  for  the  former 
is  the  greater  ease  of  operating  one  plant  than  sev- 
eral in  times  of  trouble ;  also  the  statement  that 
the  power-plant  building  should  be  impregnable, 
with  conveniences  for  lodging  and  feeding  the  en- 
tire  operating   force   if   necessary. 

Altogether,  the  electric-railway  engineer,  or  the 
power-house  designer,  or  operator  in  general,  will 
find  that  Mr.  McCuUoch's  paper  will  well  repay 
study. 
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STREET=  RAILWAY    CONVENTIONS    IN    SARATOGA. 


American    Street    Railway    Association. 

Saratoga,  N.  Y.,  September  2. — Tlie  twenty-sec- 
ond annnal  meeting  of  tile  American  Street  Railway 
Association  was  begnn  liere  this  afternoon. 

Falling  leaves,  a  day  of  consultation  with  railway 
maps  and  time-tables,  tourist  agencies  thronged  by 
ibe  insatiables  who  would  patch  out  the  summer's 
idling  at  the  spa  witli  an  autumn  flight  to  lake  or 
mountain,  expressman  and  trainman  looking  wor- 
ried again — all  this,  followed  last  week  by  the  de- 
parture in  one  day  from  Saratoga  of  as  many  as 
40  carloads  of  people,  left  the  Grand  Union  and 
other  large  hotels  at  the  spa  in  a  very  healthily 
thinnecl-down  condition  to  digest  the  immense  gath- 
ering of  street-railway  men  and  representatives  of 
allied  interests  which  began  to  pour  into  Saratoga 
at  the  first  of  the  week  from  all  over  the  United 
States. 

On  Tuesday  afternoon  the  Wabash  Railway,  under 
the  guidance  of  Mr.  N,  C.  Keeran  of  Chicago,  con- 
cluded its  delivery  from  the  West  of  in  the  neigh- 
borhood of  ICO  delegates,  and  on  Wednesday  morn- 
ing, too,  the  line  of  men  that  stood  at  the  desk  of 
the  Grand  Union  indicated  that  New  York  and 
other  eastern  points  had  not  yet  completed  their 
contingent.  Without  doubt,  the  twenty-second  con- 
vention of  the  street-railway  association  w'ill  prove, 
like  its  21  predecessors,  a  great  and  growing  suc- 
cess. 

A  feature,  too.  that  will  contribute  immensely  to 
the  success  of  the  meeting  lies  in  the  fact  that  the 
convention,  occurring,  as  it  does,  after  the  season 
at  Saratoga,  leaves  the  street-railway  association 
"bunched."  as  it  were,  in  one  commodious  hostelry 
with  living  quarters,  exposition  and  all  attractions 
practically  under  one  roof,  with  no  outside  amuse- 
ments, as  is  the  case  in  a  big  city,  to  divert  atten- 
tion and  cause  a  scattering  of  the  members  of  the 
association. 

With  reference  to  the  concentration  feature,  the 
manner  of  presenting  the  exhibits  at  the  Saratoga 
meeting  of  the  association  has  excited  considerable 
interest.  The  Grand  Union  Hotel  is  built  in  the 
form  of  a  huge  U  ■  Between  the  arms  of  the  U 
is  a  beautiful  courtyard — a  grove,  in  fact.  On  this 
wooded  lawn,  at  its  far  end.  under  temporary  roofs 
and  on  the  porches,  so  as  to  be  in  full  view  from 
the  Grand  Union  office  and  porticos,  are  ararnged  the 
large  number  of  e.xhibits  by  which  every  conven- 
tion of  the  street-railway  association  is  character- 
ized. Although  on  Tuesday  night  the  exposition 
was  in  a  state  of  decided  incompleteness,  neverthe- 
less the  ornamental  electric  lighting,  as  seen  from  the 
hotel  porticos,  together  with  the  scenic  effect  pro- 
duced by  the  colored  lights  thrown  upon  the  foun- 
tain in  the  grove,  combined  to  make  a  scene  of 
electrical  beauty  that  caused  many  admiring  com- 
ments. The  effect  w"as  also  heightened  by  the  music 
from  Victor  Herbert's  well-trained  orchestra. 
Providence  smiles,  too,  for  the  weather  is  perfect 
and  Wednesday  proves  sunshiny  and  cool. 

Wednesday's  Session. 

The  strcet-railwa}'  convention  was  opened  this 
allernoon.  In  the  absence  of  President  J.  C.  Hutch- 
ins  of  Detroit,  First  Vice-president  W.  Caryl  Ely  of 
Ruffalo  called  the  meeting  to  order,  saying,  in  sub- 
stance, that  he  had  returned  from  Europe  bearing 
the  regrets  of  President  Hutchins  at  his  inability 
to  be  present  at  this  meeting,  but  Mr.  Ely  took 
pleasure  in  saying  that  Mr.  Hutchins'  health  was 
very  much  improved. 

-After  a  neat  opening  speech.  Mr.  Ely  introduced 
Senator  Edgar  T.  Brackett  of  Saratoga.  Following 
Senator  Brackctt's  gracious  welcome  to  the  spa, 
the  registration  at  the  door  was  accepted  for  roll- 
call,  and  this  was  followed  by  the  reading  of  the 
minutes.  A  resolution  was  passed  approving  Sara- 
toga as  the  place  of  the  present  annual  meeting. 
Secretary  Penington  then  read  President  Hutchins' 
letter  of  regret  at  not  being  able  to  attend  the 
convention.  Vice-president  Ely  then  addressed  the 
meeting.  An  abstract  of  Mr.  Ely's  remarks  fol- 
low, : 

\'ice-pre.^ident    Ei.v's    Address. 

Inilulgencc  was  asked  for  statements  to  follow, 
which,  while  representing  the  result  of  careful 
thought  and  reflection,  were  of  necessity  hastily 
formulated  and  put  together.  The  present  condi- 
tion of  the  association,  judging  from  the  reports 
of  the  executive  committee  and  secretary  and  treas- 
urer, was  most  gratifying  and  called  for  congratu- 
lations. The  recent  United  States  censu's  report 
showing  that  there  were  on  June  30,  1903,  in  the 
United  States  987  companies  represented  by  capital 


[By  Teleffrafh  to  the.   U'--slfrn  Elect yiiia  11  ] 

Slock  and  funded  debt  in  the  aggregate  amount  of 
$2,400,000,000,  made  street  railways  the  legitimate 
subject_of  popular  and  governmental  interest. 

Mr.  Ely  referred  to  the  great  value  of  tlie  serv- 
ice, in  the  matter  of  furnishing  most  valuable  in- 
formation, of  the  street-railway  accountants'  asso- 
ciation, and  commended  its  co-operation  with  the 
Census  Bureau.  This  association's  standard  classi- 
fication and  forms  of  report  had  also  been  approved 
by  the  leading  bankers  and  financiers  of  the  country, 
and  he  pointed  out  that  the  accountants'  association 
system  that  had  received  such  high  approval  from 
governmental  and  banking  authorities,  etc.,  ought 
to  be  adopted  by  all  street  railways,  and  he  urged 
the  affiliation  of  members  with  the  accountants' 
association. 

He  referred  to  the  work  of  the  various  state  rail- 
road commissions  as  being  of  the  highest  value,  the 
more  progressive  intern  rhan  managers  are  now 
more  closely  following  steam-railroad  methods,  and 
urged  the  great  necessity  for  the  introduction  of  all 
appliances  leading  to  safety  in  service.  He  pointed 
out  that  the  greatest  activity  during  the  last  year 
had  been  in  the  development  of  suburban  and  inter- 
urban  properties,  as  distinguished  from  local  city 
service.  The  freight  and  express  business  was  like- 
wise touched  upon.  Mr.  Ely  pointed  out  that  the 
waterpow'er  development  in  this  region  was  worthy 
of  the  attention  of  the  delegates,  as  it  was  antici- 
pated that  within  a  few  years  the  entire  electrical 
service  of  this  region -would  be  operated  by  current 
produced  by  waterpower.  The  consolidation  of 
street-railway  properties  in  the  smaller  cities,  to- 
gether with  electric  and  gas-lighting  properties,  was 
mentioned  as  a  striking  development  of  the  year, 
and  a  number  of  notable  consolidations  were  spe- 
cially mentioned. 

The  American  Railway  Mechanical  and  Electrical 
Association  was  pointed  out  as  an  evidence  of  the 
growing  importance  of  mechanical  and  e*igineering 
departments  in  electric-railroad  operations,  and  for 
this  reason  it  was  entitled  to  the  heartiest  support 
and  co-operations  of  the  street-railway  association. 

The  progress  of  electric-railway  engineering  was 
then  touched  upon.  This  led  to  reference  to  the 
introduction  to  the  steam  turbine.  Already  work 
had  begun  on  the  installation  of  several  large  power 
stations  in  which  this  class  of  machinery  is  to  be 
installed.  Next  Mr.  Ely  made  reference  to  the  all- 
important  possibility  of  developing  a  single-phase 
motor  for  railway  service,  but  he  stated  that,  up 
to  the  present  time,  no  reliable  information  has  been 
a\'ailable  on  this  line  of  development,  and  that  elec- 
tric-railway engineers  are  still  dependent  upon  the 
direct-current  motor  for  interurbaii  as  well  as  city 
work. 

This  concluded  Mr.  Ely's  manuscript,  but  he 
followed  with  further  remarks,  urging  every  mem- 
ber present  to  read  the  report  of  the  committee  on 
rules,  and  he  complimented  the  committee.  He 
urged  the  continuance  of  the  method  that  had  been 
adopted  for  printing  and  distributing  the  papers  of 
the  association  in  advance.  Compliments  were 
passed,  too.  on  the  magnificent  exhibits  of  the  sup- 
ply men.  The  important  subject  of  general  stand- 
ardization was  then  taken  up.  He  felt  that  electric- 
railway  practice  had  now  reached  a  point  where 
it  would  be  possible  very  shortly  to  reach  a  general 
standardization,  extending  practically  throughout  all 
street-railway  and  interurban  equipment  and  operat- 
ing departments.  As  an  illustration  of  standardiza- 
tion carried  to  an  admirable  extent,  the  steam  rail- 
way was  referred  to. 

Mr.  Ely  laid  stress  on  his  belief  that  the  associa- 
tion would  serve  its  highest  purpose  with  a  perma- 
nent place  of  meeting  and  a  self-reliance  in  all  mat- 
ters of  expenses  for  business  and  amusement.  He 
again  used  as  an  illustration  the  methods  of  a  lead- 
ing steam-railway  association.  He  deplored,  too, 
the  timidity  of  some  companies  in  presenting  to 
pid)lic  bodies  legitimate  requests  for  extensions  and 
'  other  requests  concerning  the  proper  operation  of 
public  properties.  He  believed  that  private  capital 
invested  in  street  railways  had  done  more  actual 
good  for  the  state  than  the  investments  of  private 
capital  in  any  other  direction.  He  dwelt  upon  this 
point  at  some  length,  and  urged,  with  mucin  em- 
phasis, that  the  companies  be  aggressive,  well  in- 
formed, prudent,  fair  and  confident,  and  win  every 
fight  "that  you  go  into,  because  your  cause  is  just." 

A  vote  of  thanks  to  Mr.  Ely  was  unanimously 
carried. 

Following  Mr.  Ely's  address  the  secretary  an- 
nounced that  the  Hudson  Valley  Railway,  the  United 
Railway  of  Albany  and  the  Schenectady  Railway 
liad  extended  free  transportation  to  delegates,  to  be 
given  on  the  badges  of  the  association.  Further, 
that  the  American  Telegraph  and  Telephone  Com- 
pany and  the  Hudson  River  Telephone  Company 
had  likewise  extended  the  courtesies  of  their  .systeins 
to  delegates  between  the  hours  of  five  p.  m.  and 
eight  a.  m. 

The  report  of  the  executive  committee  was  then 
read  and  adopted.  Secretary  Penington  then  read 
his  report,  which  was  approved.  This  showed  that 
20  companies  had  ioined  the  association  since  the 
last  meeting,  with  withdrawals  of  only  five  members, 
mainly  on  account  of  consolidation.  The  member- 
ship on  August  24th  was  206  companies.    The  cash 


balance  in  the  bank  on  October  i,  igo2,  was 
$9,948.03 ;  receipts  since  then,  $7,677.28 ;  total,  $17,- 
625.31.  Expenditures  during  the  year  amounted  to 
$7,286.62,  leaving  a  balance  on  August  22d  of  $10,- 
33S.69. 

The  chair  then  announced  a  committee  on  nomina- 
tions to  nominate  oflicers  and  select  a  place  for  the 
next  meeting.  Mr.  Grant  then  gave  notice  that  he 
v/ould.  at  one  of  the  following  meetings,  offer  a 
resolution  that  a  committee  be  appointed  to  confer 
with  the  government  officials  on  the  subject  of  in- 
creasing the  compensation  paid  to  street-railway  com- 
panies for  carrying  the  mails.  The  meeting  then  ad- 
journed to  Thursday  morning. 

THURSD.^Y's  Session. 

Saratoga,  September  3. — Thursday  morning's  -ses- 
sion of  the  Street  Railway  Association  was  opened 
with  W.  L.  R.  Emmet's  paper  on  "Steam  Turbines," 
which  excited  interesting  and  exhaustive  discussion. 
Mr.  Emmet's  paper  was  followed  by  the  appointment 
of  W.  VV.  Bean,  C.  L.  Allen  and  Thomas  Hawken 
as  a  committee  on  resolutions,  and  E.  G.  Connette, 
T.  E.  Mitten,  W.  E.  Harrington,  Richard  McCul- 
loch  and  J.  J.  Stanley  as  the  committee  on  rules. 

F.  L.  P. 


American  Railway  Mechanical  and  Elec- 
trical Association. 

Saratoga,  N.  Y.  September  i. — The  first  con- 
vention of  the  American  Railway  Mechanical  and 
Electrical  Association  was  begun  in  the  Grand 
Union  Hotel  at  Saratoga  Springs,  N.  ¥.,  at 
10  a.  m.  on  Tuesday,  September  ist.  The  con- 
vention is  scheduled  to  continue  through  Sep- 
tember 2d,  3d  and  4th.  The  meeting  was  called  to 
order  by  President  Thomas  Farmer  of  Detroit, 
Mich.,  and  Joseph  P.  Brennan,  the  village  attorney 
of  Saratoga  Springs,  was  introduced  and  delivered 
the  welcoming  address.  Mr,  Brennan  greeted  the 
delegates  in  the  absence  of  Senator  Edgar  T.  Brack- 
ett of  the  New  York  Legislature,  who  was  to  have 
delivered  the  opening  address.  Mr.  Brennan  ex- 
tended a  most  cordial  welcome  to  the  association, 
and,  as  is  the  custom  in  such  circumstances,  handed 
the  visiting  mechanical  and  electrical  men,  meta- 
phorically, the  "keys  of  the  city."  He  also  con- 
gratulated these  associates  of  the  American  Street 
Railway  Association  on  the  large  number  and  fine 
character  of  the  street-railwav  exhibits. 

Secretary  Walter  Mower  of  Detroit,  after  reading 
a  letter  of  regret  from  H.  H.  Adams,  superintendent 
of  shops  of  the  United  Railways  and  Electric  Com- 
pany of  Baltimore,  on  his  inability  to  read  his  paper 
on  "Shop  Kinks"  in  person,  then  read  a  letter  of 
invitation  from  E.  F.  Peck,  general  manager  of  the 
Schenectady  Railway  Company,  inviting  the  officers 
and  delegates  of  the  association  to  make  use  of  its 
lines  in  Schenectady,  Albany  and  Troy  during  the 
conA'ention,  President  Farmer  then  read  his  annual 
address,  which  was  followed  by  the  report  of  the 
executive  committee,  which  latter  report  was  adopted. 
The  secretary  and  treasurer  presented  his  report, 
showing  the  following  list  of  members;  Active 
members.  21;  honorary,  three;  associate,  27:  junior, 
34;  total,  85.  The  treasurer  also  reported  a  balance 
on  hand  of  $480.23.  This  report  was  adopted.  The 
secretary  then  read  a  list  of  the  members  of  the 
association,  and  a  discussion,  followed  as  to  the  best 
way  of  increasing  the  association  membership.  Next 
followed  C.  F.  Baker,  superintendent  of  shops  and 
machinery  for  the  Boston  (Mass.)  Elevated  Rail- 
way Company,  with  his  paper  on  the  "Care  and 
Maintenance  of  Car  Bodies,"  which  excited  con- 
siderable discussion.  The  meeting  then  adjourned 
until    the    afternoon    session. 

The  Tuesday  afternoon  meeting  of  the  American 
Railway  Mechanical  and  Electrical  Association  was 
called  to  order  at  two  o'clock  by  President  Farmer, 
who  brought  up  the  question  of  the  lime  of  the  next 
meeting.  After  some  discussion,  the  motion  was 
carried  to  have  the  next  meeting  of  this  association 
IW'O  days  in  advance  of  that  of  the  American  Street 
Railway  Association  and  to  have  it  at  the  same 
place  with  the  latter  association.  It  was  decided 
also  that  there  should  be  three  sessions  a  day  in- 
stead of  two.  Much  talk  followed  on  the  point  as 
to  whether  technical  journals  and  supply  men  should 
be  allowed  to  become  members  of  the  association, 
and  this  led  up  to  a  discussion,  in  part,  of  the  pro- 
posed constitution,  and  by-laws,  but  further  action 
was    deferred    until    a    later    meeting. 

E.  W.  Olds,  superintendent  of  rolling  stock  of  the 
Milwaukee  Electric  Railway  and  Light  Company, 
then  read  his  paper  on  "Improvements  in  Street-car 
Motors,"  and  a  long  discussion  followed,  which 
lasted  the  most  of  the  afternoon.  This  discussion 
brought  to  light  many  interesting  and  valuable  tech- 
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nical   points   relative  to  troubles   and   llieir  remedies 
in    modern   American    street-railway    practice. 

Following  this  discussion,  the  president  read  the 
paper  entitled  "Shop  Kinks,"  by  H.  H..  Adams  of 
Baltimore,  which  was  likewise  fully  discussed.  In 
closing  the  afternoon  session  the  president  appointed 
Messrs.  Olds,  Green,  Baker,  Mundy  and  Mullen 
as  a  committee  on  nominations. 

There  was  an  evening  session,  slimly  attended,  at 
which  the  constitution  and  by-laws  were  discussed, 
along  with  the  general  policy  of  the  association. 
Wednesday's  Session. 

Saratoga,  September  2. — Wednesday  morning's 
was  the  only  session  of  the  American  Railway 
Mechanical  and  Electrical  Association  of  the  day. 
It  was  opened  by  President  Farmer,  and  Alfred 
Green,  master  mechanic  of  the  Rochester  (N. 
Y.)-  Railway  Company,  read  his  paper  on  "Shop 
Practice,"  which  was  fully  discussed.  "Type 
M  Control"  was  the  title  of  another  paper  which 
was  presented  by  W.  O.  Mundy.  master  mechanic 
of  the  St.  Louis  Transit  Company,  and  this  also 
was  fully  discussed. 

The  afternoon  was  devoted  to  the  exhibits.     Four- 
teen  new   members    were   reported. 
Thursday's  Session, 

Saratoga,  September  3. — The  American  Railway 
Mechanical  and  Electrical  Association  opened  Thurs- 
day with  a  paper  by  D.  F.  Carver  on  "Use  and  Abuse 
of  Controlling  Mechanism,"  which  was  followed  by 
discussion.  The  election  of  officers  followed,  re- 
sulting as  follows:  President,  E.  W.  Olds,  Mil- 
waukee; first  vice-president.  Alfred  Green.  Roches- 
ter ;  second  vice-president.  C.  F.  Baker,  Boston  ;  third 
vice-president,  W.  0.  Mundj',  St.  Louis.  Walter 
Mower  was  re-elected  secretary  and  treasurer.  The 
reading  of  amendments  to  constitution  and  by-laws 
by  the  executive  committee  preceded  the  election^  of 
officers.  A  vote  of  thanks  was  tendered  the  retiring 
president,  following  which  there  was  an  informal 
talk  on  subjects  for  discussion  next  year. 

Meeting  then  adjourned  in  time  to  reach  Schenec- 
tady on  the  General  Electric  Company's  invitation 
for  lunch.  The  association  was  present  in  a  body  to 
hear   Vice-president  Ely's  address  yesterdav. 

F.   L.  P. 


Street    Railway    Accountants'  Associa- 
tion. 

Saratoga,  September  2. — The  Street  Railway  Ac- 
countants' Association  of  America  held  the  first  ses- 
sion of  its  seventh  annual  convention  at  the  Grand 
Union  Hotel  here,  opening  at  10  o'clock  Wednesday 
morning.  The  meeting  was  called  to  order  by  Pres- 
ident H.  J.  Davies  of  Cleveland,  with  about  100 
members  present.  The  president  opened  with  his 
annual  address,  which  was  followed  bv  the  reports 
of  the  executive  committee  and  that  of  Secretary  and 
Treasurer  W.  B.  Brockway  of  Yonkers,  N.  Y.  A 
paper  was  next  read  by  Irwin  Fullerton,  general 
auditor  of  the  Detroit  United  Railway,  on  the  sub- 
ject, "Freight  and  Express  Accounts."  The  appoint- 
ment of  committees  on  nominations  and  on  resolu- 
tions concluded  the  morning  session.  Meetings  will 
be  held  Thursday  and  Friday. 

Thuesday''s  Session. 

Saratoga,  September  3. — The  Thursday  morn- 
ing session  was  opened  by  President  Davies, 
who  appointed  Mr.  Ross  of  Montreal  secretary  pro 
tern  in  place  of  Secretary  Brockway.  S.  C.  Stiver's 
paper  on  car  maintenance  was  read  and  discussed. 
T.  Commerford  Martin  then  read  a  paper  by  W.  M. 
Slewart,  chief  statistician  of  manufacturers  of  the 
United  States  Census  '  Department.  Ex-President 
Calderwood  then  addressed  the  meeting,  followed 
by  further  discussion  of  the  paper  on  car  maintenance 
records.  Committee  on  a  standard  form  of  report 
for  electric  railways  reported  and  its  report  was  ac- 
cepted. The  admission  of  associate  members  was 
discussed  at  some  length.  Meeting  adjourned  until 
Friday  morning.  F.  L.  P. 


[As  the  Western  Electrician  goes  to  oress  before 
the  close  of  the  convention,  a  reoort  of  the  closing 
sessions  together  with  other  details  of  the  convention 
will  appear  in  next  week's  issue.] 


Clerks  employed  bv  the  State  Tax  Board  of  In- 
diana arc  busy  comoiling  figures  relative  to  the  valu- 
ation of  the  properties  of  electric  and  steam  railroads, 
telephone  and  telegraph  comnanies  and  transporta- 
tion companies  in  each  of  the  92  counties  in  the 
state.  It  is  found  that  Lake  County  stands  at  the 
head  in  riches  of  this  sort.  Listed  for  taxation  in 
I^ake  County  are  three  telegraph  companies,  six 
telephone  companies,  six  express  companies,  40 
transportation  companies,  one  electric  line  and  21 
steam-railroad  companies.  The  total  valuation  of 
this  corporate  properly  for  taxation  this  year  is 
.$71,000,000.  Marion  County  comes  with  $8,000,- 
000.  Marion  County  leads  the  state  in  eleclric- 
railway  mileage,  having  nearly  175  miles. 


Properties  of    Wire    Used  in  Telephone 
Work.' 

By  R.   a.   L,    Snyder. 

Telephone  companies  use  seven  kinds  of  wire  with 
widely  different  characteristic  properties.  First, 
hard-drawn'  copper;  second,  soft-drawn  copper; 
third,  seven-wire  messenger  strand;  fourth,  seven- 
wire  guy  strand;  fifth,  galvanized-iron  wire;  sixth, 
galvanized  plow-steel  wire ;  seventh,  german-silver 
wire.  To  these  might  be  added :  Eighth,  aluminum 
wire ;  ninth,  phono-electric  wire ;  tenth,  phosphor- 
bronze,  wire;   eleventh,  bimetallic  wire. 

When  the  American  Bell  Telephone  Company  first 
started  in  business  it  used  galvanized-iron  wire  for 
all  its  outside  lines.  It  was  found,  before  long,  that 
iron  wire  did  not  last  "and  had  a  rather  high  ohmic 
resistance.  Besides  the  high  ohmic  resistance,  the 
resistance  of  the  line  increased  very  materially  to 
the  pulsating  current  used  in  transmitting  speech. 
This  resistance  to  a  pulsating  current  increased  with 
the  frequency.  At  a  frequency  of  about  400  per  sec- 
ond (not  high  for  telephone  currents)  the  resistance 
of  a  No.  2  iron  wire  increased  over  six  times  its 
ohmic  resistance. 

Now,  the  resistance  of  hard-drawn  copper  for 
pulsating  currents  is  but  little  greater  than  its  ohmic 
resistance.  For  long-distance  telephone  lines  No. 
6  B.  &  S.  hard-drawn  copper  is  used.  The  resistance 
of  this  wire  is  0.403  ohm  per  i.coo  feet.  The  ohmic 
resistance  of  the  same-sized  galvanized-iron  wire 
would  be  2.32  ohms  per  1,000  feet,  or  six  times  as 
great.  Now,  if  the  ohmic  resistance  of  iron  wire 
is  six  times  that  of  copper  and  the  resistance  of 
iron  wire  increases  three  or  four  times  as  much 
with  pulsating  currents,  it  is  apparent  that  hard- 
drawn  copper  is  20  to  30  times  a  better  conductor 
than  galvanized-iron  wire  of  the  same  size.  The 
American  Bell  Telephone  Company  soon  recognized 
this,  but  copper  wire  at  that  time  had  a  very  low 
tensile  strength,  and  was  not  suitable  for  line  work  ; 
so  it  sent  one  of  its  men  (Mr.  Doolittle)  to  the 
wire  mills  of  the  Bridgeport  Brass  Company  for 
the  purpose  of  securing  a  copper  wire  that  would 
have  a  high  tensile  strength.  After  considerable  ex- 
perimenting he  succeeded  in  producing  a  hard-drawn 
copper  wire  with  a  reliable  tensile  strength  of  60,000 
pounds  per  square  inch.  The  conductivity  of  this 
wire  was  97  per  cent,  of  that  of  pure  copper.  This 
wire  has  to  ^  be  handled  very  carefully,  as  a  slight 
scratch  on  its  surface  greatly  reduces  its  tensile 
strength.  This  hard-drawn  copper  deteriorates 
slowly,  while  galvanized-iron  wire  rusts  very  rap- 
idly in  our  smoky  cities.  The  advent  of  hard-drawn 
copper  practically  ended  the  use  of  galvanized-iron 
wire    for   telephone  lines. 

Soft-drawn  copper  wire  is  used  by  the  telephone 
companies  for  conductors  where  high  tensile  strength 
is  not  required.  It  is  used  because  of  its  high  con- 
ductivity. With  the  exception  of  silver,  it  is  the 
best-known   conductor   of   electricity. 

Messenger  strand  is  used  for  supporting  lead- 
covered  cables.  It  is  made  of  the  best  hard-tem- 
pered plow  steel.  The  strand  consists  of  seven  No. 
II  B.  W.  G.  galvanized  wires  twisted  together.  The 
completed  strand  must  be  able  to  stand  a  tensile 
strength  test  of  17,000  pounds  without  breaking, 
which  is  equal  to  218,000  pounds  per  square  inch. 
Our  specifications  call  for  each  wire  to  be  one  of 
continuous  length,  free  from  factory  joints.  It  is 
impossible  to  join  two  pieces  of  this  wire  together 
and  make  the  joint  as  strong  as  the  rest  of  the  wire. 
We  used  to  have  a  great  deal  of  trouble  with  strand 
breaking  at  these  joints;  so  we  specified  that  it 
should  be  free  from  them.  This  limits  the  commer- 
cial length  to  about  1,500  feet  per  piece.  We  used 
to   buy  it  in  mile  lengths. 

Guy  strand,  used  for  guying  poles,  is  made  of  an 
inferior  grade  of  steel.  It  is  composed  of  seven 
No.  II  B.  W.  G.  galvanized-steel  wires  twisted  to- 
gether. The  completed  strand  must  be  able  to  stand 
a  strain  of  6,000  pounds  without  breaking,  which  is 
equal  to  a  tensile  strength  of  92,000  pounds  per 
square  inch.  It  is  very  much  more  flexible  and 
easily  handled  than  the  ^messenge^  strand. 

Galvanized-iron  wire  is  used  only  for  lightning 
rods  on  poles  and  for  supporting  some  few  light 
cables,  No.  6  B.  W.   G.  is  the  size  generally   used. 

Galvanized  plow-steel  wire  is  used"  for  river  cross- 
ings. Here  the  tensile  strength  is  the  prime  prop- 
erty required,  and  the  conductivity  is  a  secondary 
consideration.  The  tensile  strength  of  this  wire  is 
about  230,000  pounds  per  square  inch.  The  elec- 
trical resistance  is  from  20  to  30  times  greater  for 
telephone  currents  than  the  resistance  of  hard-drawn 
copper. 

German-silver  wire  is  used  in  switchboard  circuits 
for  shunts  and  cutting  down  current.  It  offers  a 
great  resistance  to  the  passage  of  an  electric  current. 

Aluminum  wire  has  been  tried  for  telephone  cir- 
cuits. At  present  the  [Central  District]  telephone 
company  has  an  aluminum  line  working  between 
Pittsburg  and  New  Kensington.  The  line  was  first 
put  up  in  December,  1899,  of  a  solid  No.  10  B.  &  S. 
gauge  wire.  The  wire  proved  very  treacherous  and 
not  uniform.  It  appeared  to  crystallize  and  break 
at  certain  points.  The  maintenance  of  this  line  was 
si.x  times  as  great  as  for  a  similar  copper  line.     The 

T.  a  paper  read  before  the  EnKineers'  Society  of  Western  Penn- 
sylvania, PitlsburK,  Ma.v  lo.  IQ03.  Tile  antlior  is  connectetj  witli 
tiie  Central  District  and  Printing  Telegraph  Company  (Bell)  of 
PlllsburB. 


No.  10  wire  was  replaced  after  nine  months'  use 
by  a  strand  of  three  No.  12  wires  twisted  together, 
A  test  of  the  No.  10  wire  showed  its  tensile  strength 
to  be  513  pounds.  The  No.  10  aluminum  wire  was 
used  to  replace  a  No.  12  hard-drawn  copper  wire 
whose  tensile  strength  was  560  pounds.  The  alumi- 
num wire  will  only  stand  20  twists  in  six  inches, 
while  a  copper  wire  will  stand  40  before  breaking. 
The  elongation  of  aluminum  is  much  greater  than 
that  of  copper.  The  coefficient  of  expansion  is  one- 
third  greater  than  that  of  copper.  This  is  a  dis- 
advantage. The  three-wire  strand  is  doing  fairly 
well.  Our  greatest  objection  to  it  is  that  during 
every  windstorm  it  becomes  crossed  with  parallel 
copper  lines.  With  a  little  more  improvement  in 
drawing  and  a  reduction  in  price  the  stranded  alumi- 
num wire  will  have  a  share  in  telephone  work. 

Phono-electric  wire  is  something  new,  which  is 
being  pushed  as  a  wire  to  be  used  through  moun- 
tain districts.  The  claims  for  it  are  that  it  has 
about  33  per  cent,  greater  tensile  strength  than  that 
of  hard-drawn  copper  and  that  it  is  not  so  treach- 
erous. The  conductivity  is  39  per  cent,  of  that  of 
copper  wire. 

Phosphor-bronze  wire  is  sometimes  used  for 
river  crossings.  It  has  about  33  per  cent,  greater 
tensile  strength  than  that  of  hard-drawn  copper.  It 
has  26  per  cent,  the  conductivity  of  copper  wire. 

Bimetallic  wire  has  not  quite  the  tensile  strength 
of  phosphor-bronze  wire,  but  it  is  a  little  over  twice 
as  good  a  conductor.  It  consists  of  a  copper  wire 
with  a  steel  core. 

The  goal  for  which  telephone-wire  manufacturers 
are  striving  is  to  produce  an  alloy  of  cheap  metals 
that  will  not  deteriorate,  and  at  the  same  time  have 
great   conductivity  and  tensile   strength. 


Ambulance  Chasers. 

The  prosecution  of  personal-injury  cases  has  be- 
come a  systematized  business.  Many  firms  employ 
runners,  who  maintain  close  business  relations  with 
surgeons,  policemen,  saloon  keepers  and  others, 
whose  business  brings  them  in  touch  with. an  acci- 
dent shortly  after  its  occurrence,  so  that  these  run- 
ners, who  are  furnished  with  blank  contracts  by  their 
patrons,  reach  the  hospital  almost  as  soon  as  the 
ambulance,  and  secure  a  contract  from  the  injured 
person,  giving  to  the  law  firm  50  per  cent,  of  the 
damages  to  be  recovered  before  the  surgeon's  knife 
has  left  its  case. 

It  is  undoubtedly  from  this  well-known  practice 
that  the  expression  "ambulance  chaser"  has  been 
coined.  The  incredulous  may  think  this  statement 
exaggeration,  but  it  is  too  mildly  drawn.  The  writer 
knows  of  an  accident  which  occurred  within  the 
last  year  in  the  city  of  Detroit,  where,  by  reason  of 
a  collision  between  two  cars,  a  man  named  "A"  had 
his  foot  crushed.  It  so  happened  that  there  was  a 
damage  lawyer  on  one  of  the  cars,  who  was  an  eye- 
witness of  the  accident.  The  ambulance  was  tele- 
phoned for,  and  the  first  man  to  mount  the  steps 
after  the  injured  man  had  been  placed  in  it  was  the 
damage  lawyer,  who  had  a  contract  in  his  pocket 
signed  by  "A,"  giving  him  50  per  cent,  of  the  dam- 
ages to  be  recovered,  before  the  hospital  was  reached. 
I  am  compelled,  however,  to  relate,  that  in  this  case 
the  truth  of  the  old  adage  that  the  early  bird  catches 
the  worm  did  not  prevail,  as  after  the  injured  man 
had  recovered  he  settled  personally  with  the  railway 
company,  claiining  that  he  was  imposed  on  by  the 
lawyer  while  he  was  only  partially  conscious. — 
From  a  paper  on  "Maintenance  and  Champerty  in 
Personal  Injury  Cases,"  presented  to  the  Saratoga 
convention  of  the  American  Street  Railway.  Associa- 
tion by  Michael  Brennan,  a  well-known  Detroit 
lawyer. 


Curious  Engineering  Feat  in  Paris. 

A  difficult  engineering  ;problem  has  presented 
itself  in  the  construction  of  that  portion  of  the 
Metropolitan  LTnderground  Railway  in  Paris,  which 
lies  under  the  Place  de  I'Opera.  At  this  point  three 
lines  of  the  electric  railway  will  cross  one  over  the 
other  at  three  different  levels.  The  presence  of 
water  in  the  sub-soil  near  the  surface  renders  the 
construction  of  the  tunnels  extremely  difficult,  and 
the  engineers  have  solved  the  problem,  according 
to  report,  in  a  somewhat  paradoxical  way.  Large 
cavities,  about  70  feet  deep,  will  be  dug  in  the  earth 
and  these  filled  with  great  blocks  of  ceinent,  form- 
ing a  solid,  watertight  mass.  Then  the  engineers 
will  commence  boring  their  tunnels  through  the 
artificial    rock    sunk    by    themselves. 


J.  J.  Mellor,  chairman  of  the  Metropolitan  Rail- 
way of  London,  at  the  semi-annual  meeting  of  the 
company  said  that  from  the  opening  of  the  railway 
in  1863  until  June  30th  last  they  had  carried  a  total 
of  2,602,000,000  passengers,  and  not  a  single  one 
had  lost  his  life  through  causes  for  which  the  com- 
pany was  responsible.  The  number  of  passengers 
carried  last  year  was  over  90.000,000,  and  for  the 
first  half  of  this  year  they  had  carried  46,833,375. 
Referring  to  the  "electrification"  of  the  line,  the 
chairman  said  that  in  a  short  time  the  old  order 
would  be  changed  and  the  underground  railway  freed 
from  its  sulphur  and  smoke  would  be  selected  as 
the  most  agreeable  route  in  London.  The  company 
would  be  able  to  work  round  the  circle  in  50  min- 
utes instead  of  70  minutes  -as  at  present. 
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Production    and    Distribution    of    Alter- 
nating Current  for  Large  City 
Systems.' 

By  Richard  McCulloch. 
Pakt  I. 

Tlie  large  city  street-railway  system  of  to-day  is 
due  to  a  process  of  evolution.  In  most  cities  20 
years  ago  the  business  of  transporting  passengers 
throngli  the  streets  on  rails  was  divided  up  among 
several  companies  operated  with  more  or  less  skill, 
each  independent  of  the  other,  and  each  striving  after 
the  other's  business  and  paralleling  its  tracks.  When 
the  electric  era  came  on,  motive  power  was  changed, 
and  a  new  equipment  selected  according  to  the  judg- 
ment of  the  manager,  with  no  particular  regard 
for  standardization  of  apparatus,  and  without  any 
thought  toward  a  unity  "of  purpose  in  the  operation 
of  the  several  properties.  And  so  it  comes  about 
that  when  the  several  roads  are  consolidated  into  one 
system,  as  has  happened  in  all  except  a  few  of  our 
large  cities,  the  manager  of  the  consolidated  property 
finds  himself  in  possession  of  all  sorts  and  styles  of 
equipment,  chosen  with  a  greater  or  less  amount  of 
wisdom,  and  an  aggregation  of  power  plants  and 
feeder  systems  which,  however  suitable  they  inight 
have  been  for  the  individual  roads,  do  not  lend  them- 
selves readily  to  an  economical  operation  of  the 
property  as  a  whole.  The  weeding  out  and  the  stand- 
ardization of  apparatus  and  the  adjustment  of  gen- 
eration and  transmission  systems  is  the  task  of  to- 
day. The  question  of  power  plants  and  distribution 
is  the  most  difficult  of  solution,  and  in  taking  it  up 
several  plans   suggest  themselves. 

( I )  To  keep  the  best  of  tlie  present  plants,  add 
to  them  as  necessary,  and  adjust  the  distribution 
systems  from  them. 

(2)'  To  abandon  the  present  plants,  constructing 
an  entirely  new  plant  with  a  new  distribution  system 
leading  from  it.  using  the  old  plants  as  sub-stations 
if  they  are  suitably  located. 

(3)  A  combination  of  these  two  systems,  which 
consists  in  the  beginning  of  a  new  plant,  the  plans 
of  which  contemplate  the  operation  of  the  entire 
system  from  it  at  some  future  date ;  at  the  present 
time,  however,  only  putting  enough  apparatus  in  the 
station  to  take  care  of  the  growth  of  the  system  and 
adding  to  it  from  year  to  year  as  other  stations  are 
abandoned. 

Either  of  the  latter  schemes  1  would  lead  us  to  con- 
sider the  generation  of  alternating  current  and  its 
transmission  to  sub-stations,  and  any  change  in  the 
power-plant  system  involves  a  discussion  of  the 
relative  advantages  of  power  generation  in  one  or 
several  power  plants.  This  question  has  lately  re- 
ceived a  great  deal  of  attention  in  the  engineering 
world,  and  has  been  thoroughly  discussed  from  an 
engineering  standpoint. 

The  great  and  all-important  question  which  con- 
fronts the  manager,  and  which  the  engineer  should 
assist  him  in  solving,  is  how  to  transport  passengers 
with  the  greatest  degree  of  safety,  reliability  and 
economy.  The  power  plant  and  transmission  system 
constitute  only  two  links  in  the  chain  of  many  de- 
vices necessary  to  accomplish  this  task,  and  should 
not  be  given  undue  importance  in  the  laying  out  of 
the  general  scheme.  Economy  of  generation  or 
transmission  of  power  should  never  be  sought  after 
at  the  expense  of  safety  or  reliability  of  opera- 
tion. True  engineering  should  take  into  account 
the  financial  questions  involved  in  the  operation 
of  the  property,  but  unforunately  there  are  fads 
and  fashions  in  engineering  just  as  in  matters 
of  dress.  Large  questions  of  policy  which  should 
be  solved  by  sound  engineering  have  sometimes  been 
settled  from  a  desire  to  be  in  the  prevailing  fashion 
or  to  have  a  power  nlant  which  will  eclipse  in  daring 
the  last  one  built.  This  cannot  always  be  laid  at  the 
dror  of  the  engineer,  who  is  sometimes  called  into 
consultation  only  after  the  great  questions  have  been 
disposed  of,  leaving  him  only  the  details.  All  this 
perhaps,  has  little  to  do  with  the  subject  of  this  paper, 
but  it  is  given  as  a  preface,  because,  after  all.  more 
important  than  the  question  of  how  to  generate  and 
transmit  alternating  current  is  whether  or  not  to 
generate  it  at  all. 

In  this  paper  the  alternating  current  will  be  con- 
sidered to  be  made  by  steam  power  at  a  central 
power  station,  transmitted  at  a  high  voltage  to  sub- 
stations located  in  different  parts  of  the  territory  to 
be  served,  there  converted  into  575-volt  direct  current 
and  distributed  by  means  of  feeders  to  the  trolley 
sections  in  the  usual  way. 

The  use  of  alternating-current  motors  for  street 
cars,  although  the  subject  of  a  great  deal  of  ex- 
perimenting, has  not  yet  been  successful.  In  Switz- 
erland on  an  interurban  road  and  in  northern  Italy 
on  a  steam  road  which  has  been  converted  to  electric 
traction  alternating-current  motors  are  used,  and 
their  use  was  seriously  considered  in  the  electric 
equipment  of  one  of  the  London  underground  roads 
formerly  operated  by  steam  locomotives.  Where 
the  stops  are  frequent,  however,  as  is  the  case  in  city 
service,  in  the  present  state  of  the  art  the  use  of 
alternating-current  motors  is  impracticable. 

For  railwaj'  and  power-transmission  work  the  ad- 
vantage of  transmission  by  alternating  current  is 
that  small  high-tension  feeders  from  the  central  sta- 
tion and  short  direct-current  feeders  from  the  sub- 
stations  are  substituted   for  the  long,  heavy  lines  of 
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feeders  leading  from  the  centr.^1  direct-curretit  sta- 
tion. The  problem  is  more  one  of  current  transmis- 
sion than  of  current  production. 

The  discussion  will  be  taken  up  under  the  follow- 
ing headings  : 

The  Production  of  Alternating  Current. 

The  Transmission  of  Alternating  Current. 

The  Relative  Advantages  of  Alternating  and  Di- 
rect-current   Transmission. 

As  a  complete  description  of  an  alternating-cur- 
rent station,  transmission  line  and  sub-station 
would  be  very  lengthy  and  of  no  great  novelty,  the 
following  discussion  will  call  attention  only  to  those 
general  points  which  are  most  retnarkable  in  present 
practice  and  those  which  should  be  especially  looked 
after  in  the  design : 

The  Production  of  Altern.-vting  Current. 

Site  of  Station. — The  central  station  should  be 
located  where  coal  may  be  obtained  by  rail  or  water, 
or  both,  and  where  large  quantities  of  water  may 
be  obtained  for  condensing  purposes.  If  a  location 
fulfilling  these  requirements  may  be  obtained  in  any 
large  city  near  the  center  of  gravity  of  the  load,  well 
and  good ;  if  not,  it  is  not  so  serious  as  it  would  be 
if  the  plant  were  designed  to  furnish  direct  current. 
The  location  should  not  be  iii  a  residence  district 
where  the  plant  is  apt  to  become  a  nuisance,  and 
physical  obstacles  to  the  laying  of  feeder  mains, 
such  as  rivers,  bridges,  etc.,  should  be  avoided  if 
possible  in  the  selection  of  the  site. 

In  the  general  principles  of  its  construction  the  al- 
ternating-current plant  does  not  differ  from  the  di- 
rect-current plant,  except  that  the  amount  of  power 
installed  and  the  size  of  units  unusually  warrant  a 
magnitude  of  construction  rarely  attempted  in 
direct-current  plants.  We  have  the  same  boiler 
plant,  the  same  engines,  similar  generators  and  a 
switchboard  which  transmits  alternating  current  to 
feeders  instead  of  direct  current. 

Coal  Supply. — There  is  no  point  more  important 
to  the  continuous  operation  of  a  power  plant  than 
regularity  and  infallibility  in  the  delivery  of  coal. 
The  amount  of  coal  coming  to  one  of  our  large 
power  plants  is  such  that  extraordinary  means  must 
be  taken  for  quickly  unloading  and  handling  it.  If 
coal  is  delivered  by  rail,  a  large  switchyard  must  be 
provided  for  handling  the  cars,  and  if  bottom-dump- 
ing cars  cannot  be  depended  upon,  some  form  of  a 
car  tipple  for  quick  unloading  should  be  installed. 
The  tipple  used  on  the  ore  docks  suggests  itself  for 
this  purpose.  If  coal  is  delivered  by  water,  clam- 
shell drop  buckets  are  used  for  unloading  the  barges. 
Those  of  us  in  the  West  learned  by  last  winter's 
experience  that  we  must  expect  at  tiroes  to  be  obliged 
to  burn  all  sorts  of  coal  in  all  sorts  of  conditions. 
It  is,  of  course,  preferable  that  the  coal  should  be 
delivered  crushed  ready  for  the  automatic  stokers, 
but  provision  should  be  made  in  the  lay-out  of  the 
station  for  a  coal-crushing  plant  to  handle  lump 
and  mine-run  coal.  The  quantity  of  coal  burned 
in  the  large  stations  is  such  that  if  an  attempt  is 
made  to  furnish  storage  capacity  within  the  plant 
for  even  a  modest  period  of  time  the  size  and  cost 
of  the  building  is  enormously  increased  by  the  large 
coal  tank  perched  high  in  the  air  above  the  boilers. 
It  is  perhaps  a  better  plan,  if  the  location  of  the 
power  plant  permits  it,  to  carry  only  a  few  days' 
supply  in  the  tank  in  the  boiler  room  and  provide  a 
separate  building  for  the  coal  reserve,  connected  by 
conveyors  to  the  boiler  room,  where  the  coal  may 
be  kept  nearer  the  ground  and  the  cost  of  the  iron 
work  for  its  storage  diminished. 

The  large  power  plants  in  the  eastern  cities  burn 
buckwheat  anthracite,  while  those  in  the  West  burn 
bituminous  screenings,  which  term  includes  all  that 
will  pass  through  the  i%-inch  screen  at  the  mine, 
including  the  dust  and  fine  coal  made  by  the  cutters. 
The  plant  should  be  laid  out  for  the  kind  of  coal  it 
is  intended  to  burn,  and  in  cases  where  the  cities 
are  located  so  far  from  the  mines  that  the  cost  of 
transportation  becomes  a  large  factor  in  the  cost  of 
the  coal  it  would  pay  to  devote  a  great  deal  of  atten- 
tion to  a  determination  of  what  is  really  the  iriost 
economical  coal  to  burn,  and  not  assume,  as  is 
often  done,  that  that  coal  is  the  best  which  can  be 
had  for  the   lowest  price  per  ton. 

Building. — The  power-plant  building  should  be 
substantial  and  fireproof  and  just  as  ornate  as  the 
directors  of  the  company  wish  to  authorize,  it  being 
reinembered  that  although  it  is  creditable  to  a  rail- 
road company  to  have  a  handsome  power  plant,  the 
gross  receipts  are  not  increased  nor  the  operating 
expenses  decreased  thereby.  The  plant  should  be 
entirely  closed  and  should  be  constructed  with  the 
idea  that  all  employes  and  visitors  should  enter  by 
one  door  and  be  checked  in  and.  out  just  as  in  a 
well-managed  factory.  When  this  door  is  closed  the 
plant  should  be  impregnable,  and  conveniences 
should  be  arranged  so  that  if  necessary  the  entire 
operating  force  can  be  lodged  and  fed  in  the  build- 
ing. 

Coal  and  Ash-handling  Machinery. — The  apparatus 
to  handle  the  coal  and  ashes  of  a  large  power  sta- 
tion constitutes  a  formidable  plant  in  itself.  It  is, 
perhaps,  better  in  a  large  installation  to  keep  the 
coal  and  ash-handling  apparatus  independent,  as 
ashes  are  much  more  abrasive  than  coal,  and  it  is 
better  to  leave  either  set  of  apparatus  free  so  that 
it  can  be  used  at  any  time.  Some  form  of  the  self- 
dumping  bucket  conveyor  is  in  general  use  for  coal, 
while  various  apparatus  has  been  installed  for  han- 
dling ashes. 

Mechanical  Stokers. — The  use  of  mechanical  stok- 


ers in  the  large  plants  of  to-day  is  universal.  They 
arc  more  efiScient  on  low-grade  fuel,  and  by  their 
use  and  that  of  coal  and  ash-handling  machinery  the 
employment  of  a  large  number  of  laborers  in  the 
boiler  room  is  dispensed  with,  and  the  likelihood 
of  labor  troubles  diminished.  In  fact,  if  it  were 
necessary  to  handle  the  coal  and  ashes  and  fire  the 
boilers  by  hand,  it  would  be  difficult  to  get  men 
enough  into  some  of  our  large  plants  to  keep  them 
going,  and  these  men  would  be  a  constant  source  of 
annoyance. 

Boilers. — Some  form  of  water-tube  boiler  is  usu- 
ally chosen  for  large  plants  because  it  may  be  made 
in  large  sizes  without  danger  of  explosion,  and 
occupies  less  ground  space  per  horsepower  than  the 
fire-tube  boiler.  There  is  nothing  remarkable  about 
the  boiler  installation  for  an  alternating-current 
plant  except  that  the  size  of  the  plant  and  the  size 
of  the  units  is  such  that  a  two-story  boiler  room 
is  usually  required.  This  feature,  however,  has 
already  been  introduced  in  sotne  of  our  large  direct- 
current  plants.  The  question  of  pressure  and  su- 
perheated steam,  while  naturally  belonging  to  boil- 
ers, will  be  taken  up  in  the  discussion  of  steam 
engines. 

Engines. — Until  quite  recently  the  only  prime 
mover  for  driving  generators  of  large  size  in  railway 
steam  plants  was  the  compound  condensing  steam 
engine.  The  triple-expansion  engine  has  been  used 
in  no  large  installation.  In  one  recent  installation 
a  duplex  coinpound  engine,  with  two  low-pressure 
cylinders  horizontal  and  the  two  high-pressure  cylin- 
ders vertical,  drives  the  generator.  This  is  a  mam- 
moth unit  of  5,000  kilowatts,  and  is  the  largest  which 
has  been  built. 

Steam  Turbines. — Of  late  years,  however,  improve- 
ments in  manufacturing  facilities  and  our  increased 
knowledge  of  the  properties  of  steam  have  made  pos- 
sible the  utilization  of  the  steam  turbine,  which, 
remarkable  to  state,  makes  use  of  the  principle  upon 
which  the  first  steps  toward  the  application  of  steam 
as  a  prime  mover  was  based.  It  seems  as  if  we  are 
on  the  verge  of  a  radical  change  in  the  application 
of  steam,  as  the  introduction  of  the  turbine  makes 
an  entire  change  in  the  usual  layout  of  the  power  sta- 
tion. And,  as  in  the  case  of  all  great  inventions, 
necessity  was  the  mother  of  this  one.  The  steam 
engine  has  reached  such  a  size  that  for  large  units 
it  is  heavy,  clumsy,  delicate  of  adjustinent  and  re- 
quires constant  skilled  attention.  On  account  of  the 
inertia  of  the  valves  and  reciprocating  parts,  the  speed 
of  the  steam  engine  must  be  kept  so  low  that  the 
cost  of  the  electric  generator  is  greatly  increased. 
In  fact,  it  would  seem  that  the  limit  in  the  size  of 
steam  engines  for  driving  electric  generators  is 
about  reached.  If  the  claims  of  its  advocates  are 
only  partly  realized  the  steam  turbine  is  the  ideal 
machine  for  driving  alternating-current  generators. 
The  efficiency  of  the  steam  turbine  is  claimed  to  be 
fully  equal  to  that  of  the  best  steam  engine ;  the 
turbine  being  a  rotary  machine,  the  thrttsts  caused 
by  the  reciprocating  motion  of  the  steam  engine  are 
avoided,  thus  relieving  the  foundation  and  frame  of 
that  strain,  and  facilitating  the  operation  in  parallel 
of  alternating-current  generators ;  foundations  and 
buildings  for  turbines  are  cheaper  than  for  engines  : 
as  the  electric  generator  is  driven  by  the  turbine  at 
a  much  higher  speed  than  by  the  engine,  its  cost  is 
less,  there  being  no  valve  gear  and  reciprocating 
parts  in  connection  with  the  turbine,  its  maintenance 
is  less,  and  there  is  no  need  of  the  skilled  attend- 
ance during  operation,  so  necessary  with  the  engine, 
as  no  oil  is  needed  for  the  lubrication  of  the  tur- 
bines, the  steam  may  be  condensed  iiv  surface  con- 
densers and  used  over  again  in  the  boilers,  thus 
affording  practically  distilled  water  for  boiler  use. 
All  of  these  claims  are  being  made  for  the  turbine, 
and  although  all  of  them  may  not  be  fully  realized, 
it  is  likely  that  there  will  be  such  advantages  in 
the  use  of  steam  turbines  that  no  large  alternatiiig- 
current  plant  will  be  built  in  the  future  containing 
any  other  prime  mover.  One  of  the  most  important 
advantages  of  the  steam  turbine  for  electric  work 
is  that  between  half  load  and  50  per  cent,  overload 
its  efficiency  is  nearly  constant,  and  that  even  at 
less  than  half  load  its  efficiency  is  good. 

Snperlieated  ■  Steam. — The  amount  which  steam 
may  be  superheated  when  used  for  driving  steam 
engines  is  limited  on  account  of  the  carbonizing 
action  of  the  steam  on  the  cylinder  and  valve  lubri- 
cants. With  a  special  valve  gear  constructed  for  use 
with  superheated  steam,  steam  superheated  150 
degrees  Fahrenheit  above  the  temperature  cor- 
responding to  its  pressure  inay  be  used.  With  steam 
turbines  any  superheat  which  it  is  practicable  to 
obtain  may  be  used,  and  great  economy  is  effected 
by  its  use.  Some  of  the  makers  of  water-tube  boil- 
ers now  make  an  attachment  to  be  placed  in  the 
path  of  the  heated  gases  within  the  brickwork  of 
the  boiler  for  superheating  the  steam.  The  amount 
of  superheat  which  can  be  obtained  by  this  device 
depends  upon  its  heating  surface,  but  enough  heat- 
ing surface  may  bo  placed  within  the  brickwork 
of  a  boiler  to  obtain  about  200  degrees  of  super- 
heat. If  it  is  desired  to  obtain  a  greater  degree  of 
superheat  than  this,  it  is  advisable  to  use  an  ex- 
ternal superheater. 

Condensers. — In  order  to  obtain  the  maximum 
economy  by  the  use  of  steam  turbines,  as  rare  a 
vacuum  as  possible  should  be  maintained  by  the 
condenser,  the  usual  specification  calling  for  28 
inches.  This  necessitates  a  larger  and  more  ex- 
pensive condenser  than  is  usually  installed  with 
the  same  capacity  in  steam  engines.     The  economy 
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of  ihe  steam  turbine  increases  very  rapidly  both  with 
the  quantity  of  superheat  and  the  rareness  of  the 
vacuum,  and  the  limit  of  28  inches  has  only  been 
set  because  it  is  the  limiting  vacuum  which  it  is 
practicable  to  maintain. 

Steam  Pressure. — Economy  in  the  use  of  steam 
also  increases  with  the  steam  pressure.  With  com- 
pound-condensing engines  the  common  pressure  ni 
use  is  175  pounds,  while  with  steam  turbines  the 
economical  point  seems  to  be  about  200  pounds. 

Piping.— The  design  and  installation  of  the  pipmg 
in  a  large  high-pressure  plant  necessitate  the  great- 
est degree  of  skill.  The  old  fads  of  double-headers, 
auxiliary  headers  and  loop  systems  have  expired, 
and  now  the  best  practice  is  to  make  the  piping  as 
short  and  simple  as  possible,  and  make  up  in  ex- 
cellence of  construction  the  security,  which  it  was 
once  sought  to  obtain  by  doubling  the  installation. 
In  some  of  the  large  plants  recently  installed  the 
condensers  have  been  set  directly  over  tunnels 
connected  with  the  water  supply  and  the  heavy  pip- 
ing necessary  for  the  condensing  water  has  been 
entirely  done  away  with. 

Auxiliaries. — The  auxiliary  apparatus,  such  as  coal 
crushers^  coal  and  ash-handling  machinery,  stoker 
machinery,  boiler-feed  pumps,  condenser  pumps,  air 
pumps,  cranes,  exciters,  elevators,  etc.,  require  a 
large  amount  of  power  for  their  operation,  and  the 
piping  for  the  engines  furnishing  this  power  is  ex- 
pulsive of  installation  and  maintenance.  It  is  recom- 
mended that  these  auxiliaries  so  far  as  possible,  be 
driven  by  motors,  preferably  induction  motors. 
There  will  be  a  gain  in  economy  over  steam  opera- 
tion, and  a  large  amount  of  high-pressure  steam  pip- 
ing will  be  done  away  with.  Any  machine  which 
should  run  at  a  reasonably  constant  speed  can  be 
operated  by  means  of  an  induction  motor,  and  one 
which  requires  a  variable  speed  can  be  run  with  a 
direct-current  motor. 

For  one  large  alternating-current  plant,  the  con- 
struction of  which  is  now  pending,  it  is  proposed 
to  furnish  current  for  the  auxiliaries  and  for  the 
excitation  of  the  generators  as  follows :  Sniajl 
alternating-current  generators,  driven  by  turbines, 
are  to  be  installed  to  furnish  current  of  a  voltage 
suitable  for  driving  all  the  induction  motors  in  the 
plant.  Rotary  converters,  driven  by  this  current, 
furnish  the  "direct  current,  probably  at  250  volts,  for 
exciting  the  main  generators  and  for  lighting  the 
plant.  A  storage  battery  installed  on  this  250-volt 
circuit  steadies  any  fluctuations  and  furnishes  a 
reserve  in  case  of  a  breakdown.  In  this  way  the 
running  of  the  auxiliaries,  the  excitation  of  the 
generators  and  the  lighting  of  the  plant  are  made 
entirelv    independent    of    the   main-current    supply. 

Division  into  Units. — Large  alternating-current 
city  plants  as  at  present  installed  represent  a  vast 
quantity  of  power  under  one  roof.  Any  accident 
which  might  cripple  the  plant  would  have  very  seri- 
ous resuhs  and  affect  a  large  number  of  people  and 
industries.  The  greatest  care  should  be  taken  to 
avoid  such  a  possibility.  In  order  to  prevent,  as 
far  as  possible,  the  crippling  of  the  entire  plant  by 
an  accident  to  any  part  of  it.  some  of  the  more 
recent  installations  have  been  divided  into  units,  each 
unit  consisting  of  a  generator,  engine  and  condenser, 
together  with  the  necessary  number  of  boilers  to 
furnish  steam  for  the  engines  and  the  auxiliaries 
in  connection  with  the  boilers.  It  is  intended  that 
each  unit  shall  be  independent  of  any  other ;  in  fact, 
there  will  be  as  many  separate  power  plants  as  there 
are  units.  An  emergency  steam  connection  is  made 
between  the  steam  headers,  but  for  emergency  use 
alone.  The  unit  method  minimizes  the  danger  of  a 
complete  shut-down  of  the  plant,  but  the  price  paid 
for  it  is  the  greater  amount  of  reserve  apparatus  nec- 
essary, and  also  a  somewhat  poorer  economy  if  the 
unit  idea  is  carried  out  in  detail  as  to  feeders  and 
sub-stations. 

Frequency. — By  common  consent  a  periodicity  of 
25  cycles  per  second  has  been  adopted  in  the  United 
Slates  for  alternating-current  power  work.  In  Eu- 
rope there  seems  to  be  no  fixed  stan.dard,  each  in- 
stallation following  the  ideas  of  its  designer.  Ro- 
tary converters  work  better  at  low  frequency,  and 
jn  a  combined  railway  and  lighting  plant  where  alter- 
nating-current lighting  is  to  be  done  it  is  best  to 
generate  at  25  cycles,  use  rotary  converters  at  this 
periodicity  for  the  railway  and  direct-current  light- 
ing, and  install  motor-generators  to  give  a  frequency 
of  fio  cycles  for  any  alternating-current  lighting. 

Phase. — Where  the  generator  voltage  is  used  in 
transmission  it  is  the  accepted  practice  to  generate 
Ihrec-phase  current.  Where  the  generator  current  is 
stepped  up  for  transmission,  it  is  the  custom  with 
some  manufacturers  to  generate  two-phase  current 
and  in  stepping  up  the  current  for  transmission  to 
change  it  to  three-phase.  In  most  city  installations 
the  desired  transmission  voltage  is  less  than  15,000. 
and  as  this  voltage  can  be  obtained  with  modern  in- 
sulation in  well-designed  generators,  unquestionably 
the  best  practice  is  to  generate  at  the  transmission 
voltage,  because  this  obviates  the  use  of  step-up 
transformers.  Where  the  desired  transmission  volt- 
age is  above  that  which  can  be  obtained  in  the  gen- 
erator, it  is  comrnon  to  generate  at  a  low  volta.ge  and 
raise  to  the  transmission  voltage  by  means  of  step- 
up  transformers. 

Operation  of  Generators. — -For  railway  and  power 
piu'poscs  there  is  no  great  difference  between  the 
rintning  of  alternating  and  direct-current  generators. 
If  there  is  any  difference  it  should  he  in  favor  of 
the  alternating-current  machine,  owing  to  the  sub- 
stitution   of    rings    for    the    commutator,    and    the 


slightly  greater  efficiency  owing  to  the  absence  of 
brush  friction  and  losses.  The  large  modern  ma- 
chines are  made  of  the  revolving-field  type,  the  re- 
volving parts  carrying  low-voltage  current  and  the 
high  voltage  confined  to  the  stationary  parts  with 
little  risk  of  accidental  contact  with  persons.  With 
engines  of  good  regulation  and  similar  types  of 
valve  gear  there  is  no  difficulty  in  running  engine- 
dri\-en  alternating-current  generators  in  parallel,  and 
with  generators  driven  by  turbines  which  have  a 
constant  impulse  throughout  the  entire  revolution, 
operation  in   parallel    becomes  a  simple  matter. 

Switches. — The  handling  of  high-voltage  current 
in  large  quantities  is  quite  a  serious  question,  and 
the  switches  and  s^vitching  devices  of  a  large  alter- 
nating-current station  have  become  one  of  the  most 
important  parts  of  the  plant.  In  the  more  recent 
installations  the  switch  contacts  are  broken  in  oil 
and  each  switch  is  built  in  a  brick  fireproof  com- 
partment. The  bus-bars  are  divided  into  several 
sections,  so  that  in  case  of  a  short-circuit  any  sec- 
tion may  be  isolated.  All  switches  are  opened  and 
closed  by  means  of  a  motor  running  on  an  auxiliary 
circuit  controlled  by  the  switchboard  attendant.  No 
high-voltage  current  is  brought  to  the  switchboard. 
[To    be  continued.'] 


Freight  and    Express   on    Electric    Rail- 
ways.' 

By   J.    B.    McCleary. 

When  I  commenced  work  on  this  paper  I  learned 
a  valuable  lesson.  I  sent  out  about  500  inquiries 
for  data  on  freight  and  express  handling  by  electric 
railways,  and  received  182  replies.  The  lesson  is 
this:  Hereafter  when  a  circular  letter  comes  to 
my  desk  from  another  road  I  will  answer  it  promptly. 
We  are  apt  to  become  so  engaged  in  our  work 
that  we  often  neglect  opportunities  to  aid  our  friends 
in  the  railway  business,  when  they  ask  us  for  in- 
formation. 

Under  almost  any  conditions  now  known  to  the 
fraternity,  freight  and  e.xpress  can  be  cheaply  hauled 
on  the  electric  railway;  that  is.  of  course,  where  it 
is  permitted,  or  rather  not  prohibited  by  charter  or 
statute. 

From  the  timid  requests  of  a  passenger  to  the 
conductor  or  motorman  to  "Please  let  ine  carry  this 
box  on  the  platform,"  to  magnificent  freight  trains 
operated  separately  from  passenger  service  or  trailers 
attached  to  passenger  cars,  is  the  evolution  of  the 
freight  and  express  business  on  electric  railways  in 
the  last  dozen  years.  The  electric  railway  is  re- 
sponsible for  more  suburban  towns  than  any  other 
factor.  Civilization  itself  has  no  more  potent  aid 
than  the  trolley  car.  Indeed,  the  electric  motor  is 
civilization's  maid  of  honor,  and  wdien  with  the 
trolley  cars  we  administer  to  man's  need  and  com- 
fort, we  should  not  neglect  anything  that  man  wants 
that  is  within  our  range.  There  is  only  one  gen- 
eral proposition  in  connection  with  this  question, 
and  that  is  that  the  people  want  everything  good 
that  can  be  had.  That  electric  railways  can  serve 
the  public  in  transporting  passengers  to  their  sat- 
isfaction is  proof  that  they  can  surely  serve  the  same 
people  in  hauling  freight  and  express  matter,  and 
do  it  safely  and  profitably. 

Upon  investigation  of  182  roads,  we  find  that  71 
roads  handle  freight  and  express.  45  roads  admit 
that  it  is  profitable  and  that  they  intend  to  increase 
their  facilities  for  handling  their  business,  37  say 
that  this  is  a  very  attractive  feature  of  electric  rail- 
roading, while  nine  answer  that  while  they  carry 
freight,  they  do  not  think  well  of  it.  Thirty-five 
roads  use  the  steam-railroad  classification  of  their 
states  .or  railroad  districts,  others  have  rate  sheets 
of  their  own  based  upon  local  conditions  and  gener- 
ally much  lower  than  the  steam  railroads.  Thirty- 
eight  have  depots  at  terminals  and  along  their  lines, 
and  nine  say  they  have  none.  Twenty-four  are 
silent  on  this  subject.  Eighteen  handle  steam-rail- 
road cars  on  their  line.  This  is  particularly  a  fine 
feature,  provided  the  track  is  good  and  the  special 
work  will  allow  it.  Of  course,  this  cannot  be  done 
in  many  cities  and  towns,  but  on  the  outskirts  and 
suburbs,  where  factories  and  mills  are  located,  it 
can  be  made  to  pay  handsomely.  Fifty  roads  have 
separate  freight  cars  or  trains,  three  have  trailers 
attached  to  passenger  cars,  and  eight  handle  pack- 
ages on  passenger  cars.  One  hundred  and  eleven 
answered  that  they  do  not  handle  freight  at  all. 
Seventeen  of  these  admit  that  they  believe  it  should 
be  done,  and  four  of  the  ill  request  information, 
stating  that   they  are  interested  in  the  idea. 

Thirty-three  freight-carrying  roads  do  not  handle 
steam  cars.  Six  have  fiat  rates.  The  biggest  de- 
velopment seems  to  be  in  the  middle  West.  Thirty- 
seven  roads  reported  the  gross  earnings  from  freight 
and  express  for  1902  as  aggregating  over  $i,ooo,oco. 
The  amounts  ranged  from  $1,000  to  $ioo.oco,  in 
round  numbers,  or  an  average  of  over  $27,000  per 
road.  The  operating  expenses  of  the  freight  de- 
partment do  not  seem  to  be  very  accurately  kept, 
or,  at  least  the  same  details  in  accounting  are  not 
adhered  to  as  are  other  features  of  the  business. 
This  is,  of  course,  a  matter  of  private  concern  to 
each  company,  but  our  accountants'  association  will 
get  this  straight  pretty  soon,  as  they  do  all  other 
important  matters  connected  with  railway  work. 
The  most  expensive  plan  wc  find   is   thai  of  run- 
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ning  wagons  to  collect  parcels  from  shippers  and 
to  deliver  them  to  the  consignees.  We  are  unable 
to  find  that  this  pays  as  great  a  profit  as  where  it 
is  not  attempted.  In  a  large  city  the  most  attractive 
plan,  it  would  seem,  would  be  to  let  a  separate  ex- 
press or  parcel  company  do  this  and  pay  the  railroad 
company  a  certain  amount  for  cars  or  space,  or  a 
per  cent,  of  the  gross  receipts  and  the  railroads  have 
nothing  to  do  with  it,  except  to  merely  haul  the 
goods  for  the  express  company.  Something  on  this 
order  is  done  in  St.  Louis.  Baltimore,  Cleveland, 
New  Haven,  Portland  (Ore.),  and  New  York.  Fig- 
ures, however,  that  would  be  of  interest  to  the  asso- 
ciation are  not  available  from  these  cities,  but  it 
seems  to  be  a  safe  proposition  and  everybody  satis- 
fied with  the  results. 

The  method  of  handling  freight  and  express  on 
electric  railways  is  the  next  thing  to  be  considered. 
The  data  obtained  form  the  most  interesting  part 
of  this  paper.  As  to  rates,  we  have  mentioned  that 
35  roads  heard  from  use  steam-railroad  classifica- 
tions. There  may  be  some  very  good  reason  for  this, 
but  it  seems  to  the  writer  that  if  otherwise  prac- 
ticable, this  need  not  be  done.  In  Indianapolis  and 
some  other  places  the  tag  system  is  in  use.  This 
is  very  good.  Tickets  or  tags  are  sold  to  merchants, 
farmers  and  others,  and  when  a  package  is  to  be 
shipped  by  express  or  freight,  the  shipper  merely 
consults  a  schedule  of  rates  and  attaches  to  his 
package  a  ticket  that  will  carry  the  package  to  its 
destination.  These  tags  are  sold  in  certain  quanti- 
ties, having  values  of  different  denominations,  and 
work  satisfactorily,  the  tag  going  to  the  auditor  in 
the  place  of   cash. 

In  Birmingham,  Ala.,  the  company  maintains  a 
large  and  commodious  depot  at  a  convenient  -distance 
from  the  heart  of  the  city,  where  all  freight  for  the 
suburban  lines  is  received.  Besides  this  central 
depot,  there  are  five  other  depots  with  agents  along 
the  lines  and  at  terminals.  The  business  at  the 
terminals  is  so  heavy  that  the  agents  have  to  have 
an  assistant  and  a  freight  handler.  At  the  central 
station,  the  help  required  is  an  agent,  a  bill  clerk 
and  five  freight  handlers.  Anything  is  received  for 
shipment,  from  a  package  of  yeast  cakes  to  a  hogs- 
head of  sugar,  and  if  shippers  desire  to  do  so,  they 
may  prepay  shipment,  and  if  not,  goods  are  sent 
collect;  that  is,  where  they  are  going  to  an  agency 
station,  and  shipments  are  always  prepaid  when 
shipped   to   stations   where  there    is  no   agent. 

No  C.  O.  D.  business  is  done,  and  we  take  this 
occasion  to  warn  our  friends  against  it,  as  it  will 
be  a  never-ending  source  of  expense  and  annoyance. 
This  is  particularly  true  in  instances  where  perish- 
able goods  are  shipped  C.  0.  D.  If  there  is  any 
contention  about  it  so  that  the  goods  cannot  be 
delivered  promptly  they  may  spoil,  and  then  some- 
one will  want  the  railroad  company  to  pay  for  them. 
The  towns  where  the  most  freight  is  shipped  have 
four  trains  per  day,  others  three,  and  the  smaller 
ones  only  two.  The  smallest  towns  are  served  by 
freight  trains,  consisting  of  two,  three  or  four  ears, 
as  the  needs  demand.  These  cars  are  drawn  by 
large  motor  cars  built  in  the  company's  shops,  and 
on  these  trains  the  motorman  serves  as  conductor 
and  checks  out  the  freight,  which  is  handled  by  the 
brakeman. 

Bessemer,  a  large  suburban  town,  14  miles  from 
Birmingham,  gets  its  daily  supply  of  meat,  bread, 
fruit  and  \'egetables  from  Birmingham  every  day, 
and  a  train  is  run  out  of  Birmingham  every  morn- 
ing at  five  o'clock  known  as  the  "Fresh  Meat  Spe- 
cial." 

The  company  has  several  connections  with  steam 
railroads  and  handles  solid  carload  shipments  to 
the  suburban  towns.  This  pays  exceedingly  well, 
as  there  is  practically  no  expense  attached  to  it. 
The  forms  and  office  method  of  handling  freight 
are  the  sanle  as  used  by  standard  railroads. 

When  a  package  or  packages  are  offered  for  ship- 
ment a  bill  of  lading  in  duplicate  is  presented  and 
the  goods  checked  ;  the  bill  of  lading  is  signed,  one 
copy  being  retained  by  the  consignor  and  the  other 
by  the  agent.  These  bills  of  lading  are  made  up  in 
books  of  TOO  each,  and  these  books  are  distributed 
among  the  shippers.  From  the  stub  retained  by 
the  agent  the  waybills  are  made  up  and  a  copy  of 
same  is  made  on  tissue  paper.  This  copy  goes  to 
the  auditor,  who  cheeks  it  up  and  charges  to  each 
agent  the  amount  due  from  each  agent,  a  separate 
account  being  kept  with  each  agent.  The  agents  re- 
mit their  receipts  daily  to  the  auditor,  and  he  checks 
the  accounts  of  each  agent  to  see  that  everything  has 
been  remitted. 

The  receiving  agent  takes  his  way  bills,  which 
are  sent  out  in  advance  of  the  freight  train,  and 
makes  out  a  combination  freight  bill  and  receipt,  the 
two  being  a  folded  sheet  perforated  in  the  middle. 
When  the  consignee  calls  for  his  freight  the  agent 
signs  the  bill,  which  shows  the  receipt  for  the  money, 
and  the  consignee  signs  the  receipt,  which  the  com- 
pany  holds   to   show   delivery   of   goods. 

In  addition  to  these  forms,  the  agent  at  the  cen- 
tral station  makes  out  a  recapitulation  sheet,  show- 
ing total  amount  of  business  transacted  on  all  lines 
during  the  day,  and  each  agent  makes  out  one  of 
these  sheets,  and  these  are  forwarded  to  the  auditor, 
who  by  this  means  can  keep  an  accurate  record  of 
till   business   done. 

'I'lie  central  depot  agent  also  sends  tiail}'  a  re- 
ctipitnlation  sheet,  itemized  as  to  divisions,  to  the 
manager  of  the  railway  department.  The  sheet  each 
day  covers  all  business  for  the  previous  days  of  thg 
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monili,  and  the  sheet  for  the  last  day  of  each  month, 
of  course,  shows  the  total   business   for  the   month. 

An  attracti\e  card,  advertising  the  freight  husi- 
ncss  and  naming  the  rates  on  the  principal  articles 
for  shipment,  is  tacked  up  in  the  warehouses  and 
offices    of    the    various    merchants. 

.\  freight  solicitor  is  employed,  who  is  provided 
with  an  advertising  card  and  a  stuh  hook  which 
contains  requests  signed  by  suburban  merchants  re- 
questing their  freight  sliipped  by  the  Birmingham 
Railway.    Light   and    Power    Company's   fast   freight. 

The  freight  business  is  steadily  on  the  increase,  and 
new  facilities  have  to  be  brought  into  service  from 
time  to  time  to  take  care  of  the  business. 

The  freight  business  pays  very  well  indeed,  as 
only  about  jo  per  cent,  of  the  gross  receipts  are 
necessary  to  conduct  the  department. 

Owing  to  the  careful  system  of  checking,  very 
little    freight    is   lost   or   damaged. 

Summing  up  our  conclusions,  we  make  the  as- 
sertion that  if  it  pa\'s  now  in  a  great  many  instances. 
it  can  be  made  to  pay  in  a  great  many  more  where 
it  is  not  now'  paying,  and  that  many  roads  that  arc 
not  giving  it  any  attention  at  present  will  soon  adopt 
it. 


Shop  Practice.' 

By  H.  H.  Ad.mis. 


In  visiting  the  repair  shops  of  different  road.s,  I 
ha\'e  found  that  each  shop  has  its  individual  kinks, 
and  I  have  also  noticed  that  it  is  not  necessarily 
the  shops  of  the  large  roads  which  have  the  best 
kinks,  or  the  best  ideas,  as  I  have  frequently  seen 
in  the  shops  of  some  of  the  smaller  roads  unique 
devices  for  accomplishing  various  results,  which 
are  common  to  railway  work.  I  have  often  thought 
that  if  it  were  possible  to  have  more  frequent  in- 
terchange of  ideas  in  this  line  alone,  it  would  be  a 
great  advantage  to  all  concerned,  and  in  presenting 
the  few  ideas  which  are  in  this  paper,  it  is  with 
the  hope  that  they   will   be  of  assistance  to  others. 


FIG.     I.       SHOP    PRACTICE. — SAND-BLAST. 

and  may.  in  turn,  bring  forth  ideas  of  a  like  nature 
from   someone   else. 

Sand  Blast. — The  sand  blast  is  a  very  old  device 
and  probably  familiar  to  most  of  my  hearers,  but 
I  desire  to  submit  the  arrangement  installed  in  our 
repair  shop.  Illustrated  in  Fig.  i  is  the  apparatus, 
which  consists,  of  a  14  by  48-inch  tank,  with  piping 
arranged  as  shown  in  Fig.  2.  The  small  enclosure 
shown  at  the  side  of  tlie  sand  blast  is  arranged  so 
that  the  blasting  may  be  done  with  as  little  dis- 
tutbance  from  dust  as  possible.  The  operator  stands 
at  the  front,  placing  his  arms  through  the  two  holes, 
and  directs  the  sand  blast  against  the  glass  to  be 
ground.  There  is  also  a  vent  leading  out  of  the 
top    of    this    enclosure,    wdrich    runs    to    the    outside 


FIG.  4.       SHOP    PRACTICE. — DETAILS    OF    TROLLEY-POLE 
STRAIGHTEN'ER. 

of  the  building,  and  the  small  pipe  leading  into  it 
from  the  main  pipe  is  used  to  supply  a  small  jet 
of  air  to  blow  the  dust  outside  the  building.  Our 
repair  shop  is  supplied  with  compressed  air  at  a 
pressure  of  80  pounds,  and  by  means  of  a  reducing 
valve,  the  working  pressure  for  the  sand  blast  is 
reduced  to  10  pounds.  The  reducing  valve  is  shown 
in  Fig.  I  at  the  extreme  top  of  the  apparatus.  Re- 
ferring to  Fig.  2,  (A)  is  the  supply  pipe,  with  air 
pressure  at  80  pounds;  (B),  reducing  valve;  (C), 
pipe   supplying  air  pressure  'on   sand,   with    pressure 
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at  10  pounds;  (D),  outlet  for  sand;  (E),  sand  and 
air  union:  (,F),  valve  controlling  sand;  (G),  pipe 
leading  to  enclosure  for  sanding;  (H),  cap  over 
opening  used  for  filling  tank  with  sand;  (I),  valve 
in  supply  pipe;  (J),  small  pipe  supplying  air  to 
e.xhaust   the  dust. 

The  method  pursued  in  grinding  or  frosting  glass 
is  as  follows  :  The  glass  to  be  ground  or  frosted  is 
placed  in  the  enclosed  house  or  box.  The  air  pres- 
sure is  then  turned  on.  care  being  taken  to  remove 
all  moisture  from  the  air  by  draining  the  pipes 
leading   to    the    sand    blast   previous    to    starting   op- 


FIG.    2.       SHOP   PRACTICE. — DETAILS    OF    PIPING    FOR 
SAND-BLAST. 

erations.  The  sand  valve  is  then  opened,  and  the 
blast  from  the  end  of  the  nozzle  directed  against 
the  glass,  passing  over  the  same  gradually  until 
the  surface  is  ground.  The  time  required  to  grind 
a  glass  of  six  by  40  inches,  on  one  side  only,  is  three 
minutes. 

A  further  use  for  this  apparatus  is  in  making 
chipped  glass,  which  is  used  so  extensively  in  the 
cars  of  to-day.  This  is  done  as  follows:  A  glass 
to  be  chipped  is  ground  on  one  side  only.     This  is 


an  eye  at  the  upper  end.  This  hook  is  made  of  a 
flat  bar  in  order  to  allow  it  to  be  slipped  into  the 
opening  between  the  top  of  the  toe-board  and  the 
bottom  of  the  sill-plate. 

A  few  words  as  to  the  time  required  for  unloading 
cars  with  this  arrangement  will  show  its  value.  A 
shipment  of  no  open  cars  on  trucks  was  received 
by  the  United  Railways  and  Electric  Company  of 
Baltimore,  all  of  wdiich  were  unloaded  by  this  de- 
vice, and  for  a  number  of  days  the  time  required 
for  unloading  was  taken.  The  average  wtis  10  min- 
utes to  the  car,  with  a  gang  of  six  men  ;  this  time 
included  the  placing  of  the  car  in  the  shop  and 
the  shifting  of  the  railroad  flat  car  outside  of  the 
yard.  Tlie  whole  cost  of  erecting  this  device  did 
not    exceed    $100. 

Annalurc  Cart. — An  armature  cart  is  illustrated 
in  Fig.  3.  which  shows  the  cart  without  the  arma- 
ture. The  armature  is  carried  at  a  good  height 
from  the  floor,  and  as  the  wheels  of  the  cart  are 
36  inches  in  diameter,  it  is  moved  very  easily  from 
place  to  place.  A  cart  of  this  kind  removes  all 
necessity  of  rolling  an  annature  on  the  floor,  which 
is  a  practice  that  is  dangerous  in  the  cleanest  of 
shops,  as  a  metal  chip  too  small  to  be  readily  dis- 
tinguished is  frequently  picked  up  by  the  armature 
in  rolling  it  over  the  floor.  This  chip  may  not  be 
discovered    until    the    armature    has    been    placed    in 


FIG    3.       SHOP    PRACTICE. ARMATURE-CART. 

then  covered  with  hot  glue,  and  the  same  is  allowed 
to  dry.  As  it  dries,  the  glue  will  chip  the  grinding 
from  the  surface  of  the  glass,  and  will  produce 
the  effect  desired.  In  this,  as  well  as  in  the  simple 
grinding  of  the  glass,  various  designs  may  be 
worked  out  by  the  use  of  patterns  on  the  ground 
glass  before  the  glue  is  applied.  The  patterns  used 
are  generally  made  of  heavy  paper,  and  fastened 
with  paste  to  the  surface  of  the  glass.  The  sand 
used  in  this  apparatus  is  a  clean  white  sand,  known 
as  "Brunswick  sand." 

Arrangciucitt  for  Unloading  Cars.—Tke  question 
of  unloading  cars  from  railroad  flats  is  one  which 
most  roads  have  to  contend  with,  and  in  the  rna- 
jority  of  cases  it  is  done  by  some  makeshift  device, 
frequently  at  the  expense  of  a  long  operation,  and 
attended  with  more  or  less  danger  of  accident  to  the 
workmen  or  damage  to  the  car.  A  simple  device 
for  unloading  cars  consists  of  four  upright  posts 
12  by  12  inches,  placed  two  on  each  side  of  the 
track,  with  sufiicicnt  clearance  to  pass  all  types  of 
steam-railroad  cars.  .A  12-inch  I-beam  is  framed 
into  the  top  of  each  pair  of  posts,  and  the  posts 
are  tied  together  across  the  tracks  at  the  top  by 
means  of  tie-rods,  using  pipe  as  spacers.  The  pipes 
are  also  fastened  to  the  posts  by  flanges  and  lag 
screws.  On  each  I-hcam  there  are  two  7,000-pound 
chain  hoist.s,  which  are  suspended  from  rollers  by 
means  of  a  U-iron.  The  connection  between  the 
lower  hook  of  the  hoist  and  the  truck  consists 
of  a  flat  bar,  one  by  four  inches,  bent  into  the  form 
of  a  square  hook  to  fit  the  side  of  the  truck,  with 
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the  motor  ready  for  service,  when  it  is  very  liable 
to    make  itself   known   in   a   disastrous   way. 

As  soon  as  the  armature  is  removed  froin  the 
motor,  it  is  placed  on  one  of  these  armature  carts 
and  carried  just  outside  the  building,  where  there 
is  an  attachment  for  cleaning  the  armature  with 
compressed  air.  The  armature  may  be  readily  re- 
volved in  the  hooks  on  this  cart,  without  placing 
same  upon  the  ground,  and  in  this  way  the  com- 
pressed air  is  blown  into  all  the  openings  in  the 
armature,  thus  clearing  out  all  the  carbon  dust  it 
is    possible   to    reach    in   this   manner. 

Trolley-pole  Siraightcncr. — A  small  "Jim  Crow" 
is  a  very  useful  device  about  a  repair  shop  or  car- 
house.     Fig.  4  gives   the  details  of  one,   which  may 


FIG.    6.       SHOP    PRACTICE. — TESTING    ARMATURE    FOR 
SHORT-CIRCUITS. 

be  used  to  straighten  trolley  poles,  dash-posts,  cic. 
It  is  not  too  heavy  to  take  on  the  roof  of  the  car, 
and  a  trolley  pole  may  be  straightened  without  re- 
moving  it   from  the  stand. 

Reinsiilaling  fields. — The  question  of  reinsulating 
fields  is  one  which  has  been  before  the  electric- 
railway  repair  men  for  some  time.  Some  have 
adopted  some  scheme  and  others  have  passed  it  by. 
I  consider  that  there  is  a  large  amount  of  economy 
to  be  gained  in  .the  reinsulation  of  fields. 
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III  using  Uie  reinsulaliiig  machine  for  this  pur- 
pose, great  care  must  he  exercised  not  to  stretch 
llie  wire  excessively  in  pulling  it  throiigh  the  ma- 
chine. The  tension  placed  upon  the  wire  in  order 
to  straighten  it  must  be  as  liglit  as  possible. 

Illustrated  in  Fig.  5  is  another  scheme  for  re- 
insulating  fields,  the  wire  of  which  is  too  heavy 
to  be  handled  by  a  reinsulating  machine.  The 
method  pursued  in  this  case  is  to  reinsulate  the  field 
by  hand.  The  field  which  is  burned  out  has  its 
exterior  cover  removed,  and  if  it  is  badly  charred, 
it  is  taken  outside  the  building,  and  as  much  of  the 
insulation  and  dust  removed  as  can  be  blown  out 
by  So  pounds  of  compressed  air.  The  field  is  then 
placed  on  a  long  wooden  bar,  opened  up,  and 
stretched  along  the  same.  The  insulation  which 
remains  on  the  wire  is  cleaned  off  by  hand  with  the 
use  of  scrapers.  After  being  thoroughly  cleaned, 
the  new  insulation,  which  consists  of  a  reinsulating 
tape,  is  placed  on  the  wire  by  hand.  This  being  ac- 
complished, the  field  is  asseinbled,  beginning  with 
the  inner  turns,  and  following  turn  for  turn  to  the 
outer  ones,  as  shown  in  Fig.  5.  The  field  is  then 
recovered  and  ready  for  service,  and  I  consider  that 
it  is  just  as  good  as  when  new. 

A  field  assembled  after  being  reinsulated  is  shown 
in  Fig.  5.  The  field  shown  in  the  illustration  is 
the  Westinghonse  No.  56  field,  which  is  made  up  of 
No.  I  wire.  There  have  been  281  fields  successfully 
reinsulated  from  October,  1902,  to  July,  :903,  which 
are  at  present  in  service  and  giving  us  no  trouble. 

Induction  Tests  for  Short-circuits. — Fig.  6  illus- 
trates the  method  pursued  in  testing  armatures  for 
short-circuits.  The  apparatus  used  in  this  case  con- 
sists of  an  old  Baxter  motor  field  suspended  between 
two  uprights,  and  balanced  with  a  counterweight, 
so  that  it  may  be  adjusted  to  conform  to  the  vari- 
ous heights  of  the  different  armatures.  This  field 
is  wound  with  No.  9  wire,  and  supplied  with  alter- 
nate current  from  a  small  alternator,  which  is  belt- 
driven.  The  armature  is  placed  in  the  magnetic  cir- 
cuit of  this  field  and  revolved  slowly,  and  a  small 
tell-tale  piece,  consisting  of  a  light  piece  of  sheet 
metal,  is  held  at  the  top  of  the  armature,  as  shown 
in  the  illustration.  If  there  are  any  short-circuits 
they  will  easily  be  determined,  as  the  tell-tale  piece 
will  set  up  a  vibration,  which  can  readily  b^e  felt 
by  the  hand.  A  device  of  this  kind  is  one  of  the 
greatest  money-savers  possible  to  put  in  an  arma- 
ture-repair shop,  and  it  will  save  many  an  armature 
from  being  needlessly  burned  out,  as  the  short- 
circuits  can  be  detected  in  the  shop,  instead  of 
their  developing  after  the  armature  has  been  placed 
in  the  motor. 


The    Use   and    Abuse   of  Controlling 
Mechanism." 

By   D,   F.  Carver 

This  paper  presupposes  that  the  driving  and  con- 
trolling machinery  of  the  rolling  equipment  has  been 
bought  and  installed  in  a  manner  best  adapted  to 
meet  the  special  conditions  of  service  which  vary 
on  many  of  our  roads,  subject  to  local  conditions 
of  grade  and  alignment,  operating  management, 
stops  and  starts  to  be  made,  vehicle  traffic  to  be 
avoided,  acceleration  desired,  and  laws  and  restric- 
tions imposed  by  the  community  through  the  mu- 
nicipal government.  With  the  machmery  at  hand 
properly  designed  to  work  under  the  conditions  im- 
posed, it  is  not  a  difficult  matter  nor  an  expensive 
one  to  keep  the  controlling  mechanism  in  first-class 
condition  and  prevent  it  from  depreciating  in  earn- 
ing value  to  its  owners  at  a  faster  rate  than  has 
been  caused  in  the  past  by  the  progression  in  the  art 
of  design  and  construction  of  operating  machinery. 
It  now  seems  probable  that  the  present  type  of  mag- 
netic blow-out  controller  for  city  cars  has  come 
to  stay,  and  that  the  future  changes  in  it  will  be 
only -in  detail  and  not  radical. 

Therefore,  iir  is  a  good  investment  to  spend  neces- 
sary money  in  maintaining  these  controllers  and 
keep  their  depreciation  through  wear  and  tear  as 
small  as  possible,  and  it  is  good  railroading  to  watch 
them  and  care  for  them  and  protect  them  from  the 
abuse  which  they  too  often  get  from  inexperienced 
and  untrained  handling  while  being  in  use  on  the 
road. 

The  secret  of  successful  mechanical  management 
is  watchfulness,  care,  systematic  inspection.  It  is 
not  often  that  machinery  breaks  down  like  the 
deacon's  one-horse  chaise.  It  gives  indications  and 
warnings  beforehand  that  something  about  it  is  not 
doing  the  right  thing.  Our  difficulties  are  to  pro- 
vide methods  to  watch  the  operations  of  our- 
mechanism  so  that  the  first  indications  of  internal 
trouble  may  be  made  known ;  after  that  there  must 
be  provided  the  experienced  inspector  who  is  trained 
to  know  what  causes  the  peculiarities  he  discovers 
and  he  must  know  how  to  remove  the  cause  of 
trouble.  Several  times  every  day  while  the  cars 
are  at  once  off  the  suburban  terminals  the  con- 
troller cases  should  be  opened  and  the  whole  in- 
terior mechanism  given  a  hasty  cleaning  and  a  little 
lubrication  of  the  contact  fingers  with  a  good  qual- 
ity of  refined  lubricant,  vaseline  being  one  of  the 
best,    though    somewhat    expensive. 

There  is  a  tendency  on  some  well-managed  roads 
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to  have  only  two  points  on  the  controller,  viz.,  on 
and  off — the  various  graduations  of  resistances  be- 
ing largely  a  matter  of  fonn.  This  method  gets  the 
cars  over  the  road  and  pleases  passengers  who  like 
a  jolt  now  and  then,  but  it  is  exceedingly  hard  on 
the  motor  equipment  and  runs  its  cost  of  mainte- 
nance into  large  proportions. 

There  are  some  inethods  provided  to  limit  the  rate 
of  turn  of  the  controller  handle  in  going  towards 
the  loop,  and  in  the  larger  equipments  the  rate  of 
application  is  automatic  and  not  under  the  control 
of  the  motorman.  In  city  traffic  where  cars  and 
vehicles  have  to  go  over  the  same  ground  and  where 
the  veliicle  has  by  common  consent  the  right-of-way, 
it  is  not  good  practice  to  limit  very  much  the  rate 
of  travel  of  the  controller  handle,  because  the  men 
will  find  they  cannot  make  ordinary  slow-downs 
for  the  vehicle  traffic  with  a  controller  slow  of  ap- 
plication and  cover  the  ground  on  schedule  time,  so 
they  resort  to  the  much  worse  evil  of  only  operating 
the  controller  in  case  of  a  last  resort  and  using  the 
brake  to  hold  down  the  speed,  making  the  motors 
work  against  the  load  on  cars  as  well  as  the  brake. 
This  is  especially  easy  to  do  with  power  brakes — 
except  the  electric — and  is  a  violation  of  rules  which 
is  very  hard  to  detect. 

A  somewhat  common  form  of  abuse  for  which 
no  one  in  the  service  can  be  held  directly  responsible 
is  due  to  the  fact  that  on  many  of  the  roads  there 
are  now  running  small  equipments  which  w'cre  de- 
signed to  haul  small  cars  and  small  loads.  The 
great  growth  of  traffic  which  has  come  so  rapidly  on 
the  trolley  systems  was  not  anticipated  10  years 
ago,  so  many  of  us  are  in  the  position  of  having 
a  large  number  of  equipments  partly  worn  out  which 
are  always  overloaded  by  any  loads  they  now  have 
to  carry,  consequently  they  are  running  on  our  roads 
mixed  with  motor  equipments  of  recent  design  and 
ample  strength,  and  the  poor  old  inadequate  equip- 
ment must  be  driven  along  out  of  the  way  of  the 
new  and  fast  cars  and  it  usually  gets  all  the  abuse 
of  heavy  loads,  fast  schedule  and  frequent  stops ; 
without  any  friends  it  runs  along  somehow,  because 
it  was  so  well  built  that  it  takes  its  own  time  about 
failing. 


Improvements  in  Street-car  Motors.' 

By  E.  W.   Olds. 

We  live  in  a  progressive  age  and  have  to  look 
back  but  a  few  years  to  see  that  improveinents  in 
street-car  motors  have  been  made  at  a  very  rapid 
rate.  The  growth  of  electric  railways  in  this  and 
other  countries  has  certainly  been  wonderful.  Many 
of  us  remember  when  the  first  street-car  motors 
were  put  into  successful  operation — the  old  Sprague 
No.  6  and  T.-H.  F.-20  being  wonders  of  their  day. 
the  Sprague  equipped  with  Sprague  controllers,  and 
T.-H.  with  the  so-called  rheostat  coffee  mill.  With 
them,  we  were  able  to  haul  a  14  or  16-foot  car  with 
an  eight  or  lo-bench  trailer  at  a  speed  of  from  five 
to  12  miles  an  hour.  We  remember  the  trouble 
caused  by  burning  out  of  controllers,  breaking  of 
rheostat  cables,  also  short-circuiting  and  burning  out 
of  brush-holders,  armatures  and  fields,  caused  by 
water  and  the  picking  up  of  wires,  etc. 

To  meet  the  demands  of  to-day,  our  service  must 
be  rapid,  reliable  and  safe.  Our  manufacturers  and 
designers  have  not  been  idle.  We  now  have  reliable 
equipments,  all  motors  being  constructed  practically 
waterproof,  with  the  gears  entirely  enclosed,  and 
are  well  lubricated  (except  when  the  gear  cases 
are  broken  or  are  out  of  order).  The  controllers 
are  practically  all  series-parallel  and  are  giving  good 
satisfaction. 

Some  of  our  street-railway  companies  have  had 
and  are  having  special  motors  built  according  to 
their  ideas  and  to  meet  their  conditions,  the  manu- 
facturers being  not  only  willing  but  anxious  to  push 
the  developinent  of  the  machines  to  meet  the  railway 
companies'  requirements.  One  of  the  weak  points 
being  covered  by  the  manufacturers  and  railway 
coinpanies  in  their  special  machines  is  the  construc- 
tion of  the  motor  frame  to  make  it  more  accessible 
for  inspection  and  repairs.  Nearly  all  of  our  mo- 
tors, as  now  designed,  are  arranged  to  open  at  the 
bottom,  doing  practicallv  all  of  the  repair  work  in 
the  pit.  In  repairing  double-truck  equipments,  it 
has  been  found  more  satisfactory  to  lift  the  car 
body  from  the  truck,  making  it  possible  to  do  all 
of  the  repair  work  from  the  top.  To  do  this,  the 
top  half  of  the  motor  frame  should  be  designed  to 
lift  off,  giving  access  to  the  armature,  bearings, 
fields,  brush-holders,  etc. 

The  dimensions  of  our  gears  have  not  been  in- 
creased in  proportion  to  the  motors,  as  they  show 
excessive  wear,  causing,  very  often,  the  swedging 
of  the  teeth.  This  should  be  remedied  by  making 
the  gears  with  wider  face.  The  quality  of  the  steel 
should  be  better,  that  is,  closer  grained,  and  tough, 
thereby  increasing  the  life  of  the  gear  with  but 
little  additional  cost.  The  life  of  our  present  gears 
is  from  18  to  24  months  and  of  pinions  from  12  to 
t8  months.  This  should  be  increased  100  per  cent. 
The  advisability  of  using  split  or  solid  axle  gears,  is 
an  open  question,  each  having  its  advantages  and 
disadvantages.  If  split  gears  are  used,  the  bolts 
should  be  made  larger  and  provided  with  nut  locks, 
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double  nuts  and  cotters,  making  it  impossible  for 
them   to  become  loose  and  fall   out. 

The  gear  case  should  be  so  constructed  that  it 
would  stand  abuse  as  well  as  use.  To  make  such 
a  case,  I  believe  it  would  be  necessary  to  cast  it  as 
a  part  of  the  lower  half  of  the  motor  frame,  doing 
away  with  bolts  and  giving  the  gears  absolute  pro- 
tection. 

The  armature  bearings  should  be  made  longer  and 
larger,  with  linings  that  may  be  easily  removed  and 
either  rebabbitted  or  renewed.  This  would,  we  be- 
lieve, make  a  saving  of  50  per  cent,  in  our  bearing 
expense.  Their  lubrication,  also,  is  a  very  important 
matter.  Until  recently,  nearly  all  of  our  motors 
have  been  designed  to  use  grease.  Some  of  our 
manufacturers  have  used  both  grease  and  oil,  feed- 
ing the  oil  with  a  wick  from  below  and  grease  from 
cups  above  the  bearings.  Bearings  have  been  de- 
signed to  use  only  oil,  to  be  fed  through  wool  waste 
or  wicks  placed  in  oil  wells  below  the  bearings,  both 
of  which   have  been  found  very  satisfactory. 

Upon  comparing  notes  with  other  master  mechan- 
ics, I  find  that  a  great  many  of  them  are  using  a 
cheap  grade  of  babbitt.  My  experience  is  that  the 
best  is  not  good  enough.  We  should  have  a  metal 
that  is  hard,  tough,  and  close  grained.  Our  mo- 
tors must  necessarily  run  more  or  less  in  the  dust, 
the  soft  or  open-grained  metal  will  hold  the  small 
particles,  thus  causing  excessive  wear  of  the  shafts. 
The  average  life  of  bearing  linings  on  our  city  cars 
at  present  is  about  six  months.  It  should  be  in- 
creased to  not  less  than  one  year.  On  interurban 
cars,  the  average  is  about  eight  months,  and  should 
be  increased  to  18  or  24  months. 

The  contact  between  commutators  and  carbon 
brushes  should  certainly  be  improved.  This  can  be 
done  by  making  the  cominutator  bars  longer  and 
deeper,  giving  better  contact  with  the  brushes,  and 
longer  life.  The  best  manufacturers  do  not  produce 
a  carbon  brush  that  is  always  reliable,  the  brush 
being,  very  often,  either  too  hard  or  too  soft,  which 
makes  poor  contact  and  causes  the  cornmutator  to 
become  rough  and  black,  thereby  causing  the  motors 
to  become  overheated,  burning  out  the  armatures  and 
fields.  A  better  connection  should  be  made  between 
the  carbon  brushes  and  brush-holders.  Motors  have 
been  constructed  to  use  the  so-called  "pigtail."  Some 
users  report  that  it  is  very  satisfactory,  and  others 
that  it  is  of  no  value.  Without  the  "pigtail,"  the 
current  is  practically  all  carried  by  the  brush  ham- 
mers and  springs,  often  causing  the  springs  to  be- 
come overheated,  destroying  their  tension  and  mak- 
ing poor  contact  between  commutator  and  brush. 

One  of  the  weakest  points  of  our  motors  is  the 
insulation  of  the  magnet  wire  used  for  fields  and 
armature  coils.  There  have  been  a  great  many  ex- 
periments made  to  find  a  satisfactory  substitute  for 
the  cotton  covering,  but  nothing  better  has  been 
found.  After  all  the  skill  and  thought  that  has 
been  put  upon  our  motors  to  make  them  perfect, 
mechanically  and  electrically,  it  seems  too  bad  that 
we  are  obliged  to  use  the  same  cotton  covering  we 
did  years  ago,  as  their  electrical  life  depends,  to  a 
very  great  extent,  upon  our  being  able  to  produce 
an  insulation  that  will  not  carbonize. 

As  previously  mentioned,  we  are  living  in  a  rapid 
age,  and  to  keep  up  with  it  we  must  give  the  people 
rapid  transit;  not  only  rapid,  but  reliable  and  safe, 
and  at  the  same  time  as  attractive  as  possible.  To 
meet  these  conditions,  our  motors  must  be  improved 
with  the  balance  of  the  equipment.  The  high  speed 
and  quicker  acceleration  makes  the  strain  greater, 
and  we  must  design  our  motors  to  meet  the  condi- 
tions, making  them  stand  not  only  hard  use,  but 
abuse,  ever  keeping  in  mind  that  the  cost  of  mainte- 
nance  must  be  as  low   as  possible. 

The  Milwaukee  Electric  Railway  and  Light  Com- 
pany has  had  designed  and  manufactured,  for  its 
city  and  interurban  service,  motors  embodying  some 
of  the  special  features  previously  suggested.  The 
gear  case  is  made  more  substantial  and  is  well  se- 
cured with  bolts  to  the  motor  frame.  The  motor 
frame  itself  is  constructed  in  two  parts,  the  top  half 
of  which  can  be  removed  by  loosening  four  bolts. 
The  axle  and  armature  bearings  are  constructed 
with  oil  wells,  packed  with  wool  waste  and  are 
lubricated  with  oil.  For  city  use,  the  axle  bearings 
are  five  inches  and  for  interurban  service  5%  inches. 
Armature  bearings  are  made  larger  and  longer,  the 
commutator  end  increased  about  30  per  cent,  and  the 
pinion  end  about  16  per  cent.  The  commutator  is 
made  longer,  increasing  the  contact  surface  20  per 
cent.,  and  the  depth  of  bars  is  increased  30  per  cent. 
The  gear  fit  is  made  one-half  inch  larger  than  the 
body  of  the  axle.  The  face  of  the  gears  is  increased 
about  15  per  cent.  The  brush-holders,  their  springs 
and  hammers,  are  better  insulated  and  made  more 
durable.  The  construction  and  insulation  of  all  elec- 
trical parts  have  been  given  careful  consideration  to 
bring  them  to  as  high  a  degree  of  perfection  as 
possible. 


Judge  Bradford  of  the  United  States  Circuit 
Court  has  issued  an  order  temporarily  restraining 
the  Philadelphia,  Baltimore  and  Washington  Rail- 
road Company,  the  Delaware  Railroad  Company 
and  the  Delaware,  Maryland  and  Virginia  Rail- 
road Company  from  interfering  with  the  property 
of  the  Western  Union  Telegraph  Company  on  the 
right-of-way  of  these  railroad  companies.  The 
order  will  remain  in  force  until  the  question  has 
been  finally  decided  by  the  United  States  Supreme 
Court, 
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Rolling  Stock  in  Rochester. 

In  a  paper  on  "Sliop  Practice"  read  before  the 
recent  convention  of  tlie  American  Railway  Me- 
cltanical  and  Electrical  Association  at  Saratoga,  Al- 
fred Green,  tfie  master  mechanic  of  the  Rochester 
(N.  Y.)  Railway  Company,  spoke  as  follows  on 
the  subject   of  rolling  stock: 

\\'e  have  all  kinds  of  rolling  stock  in  operation 
on  the  Rochester  Railway  and  Rochester  and  Sodus 
Bay,  giving  ns  a  number  of  different  classes  of  cars 
which  we  both  build  and  repair,  including  flat  cars 
for  hauling  gravel,  box  and  flat  cars  for  freight,  com- 
bination cars  for  express  and  passenger  service,  cars 
with  longitudinal  seats  for  the  winter  and  cross- 
scat,  open  cars  with  center  aisle  for  summer  service. 
There   are    no    cross-bench   open    cars    in   operation 


methods  of  management.  In  \iew  of  this  accident 
and  the  possibility  of  similar  accidents,  this  grand 
jury  deems  it  of  peculiar  importance  to  call  the 
attention  of  the  court  and  of  the  public  authori- 
ties to  the  fact  that  it  is  in  the  highest  degree  im- 
perative that  under  the  compulsion  of  the  law  the 
most  perfect  system  should  be  adopted  for  the  ad- 
administration  of  these  railways  and  the  most  abun- 
dant precautions  rigidly  insisted  upon  so  that  such 
accidents  may  not  happen. 

"If  there  are  rules  for  operation  more  perfect 
than  the  ones  now  in  force  upon  this  road,  or  than 
those  now  in  force  on  the  other  roads  in  this  coun- 
ty and  state,  public  safety  demands  that  they  be 
ascertained  and  adopted.  If  the  daily  operation  of 
these  railways  is  not  adequately  supervised  at  pres- 
ent, additional  powers  should  be  created  or  called 
into  action  by  which  the  standard  of  their  opera- 
tion shall  be  carefully  maintained  at  the  highest 
degree  of  efficiency." 


ROLLING    STOCK    IN    ROCHESTER. — INTERIOR    OF    CAR    WITH 
LONGITUDINAL    AND    CROSS    SEATS. 

on  this  system,  on  account  of  the  number  of  miles 
of  track  which  are  placed  between  the  curb  and 
the  sidewalk,  making  it  unsafe  to  operate  this  style 
of  car.     We  have  no  funeral  cars  on  this  system. 

Another  detriment  to  the  building  of  cars  for  this 
system  is  the  number  of  low  iron  railroad  and  canal 
bridges  under  which  our  lines  riui,  making  it  im- 
possible for  us  to  operate  a  car  over  11%  feet  from 
the  rail  to  the  top  of  the  bridge  board.  Still  an- 
other bad  feature  in  regard  to  our  tracks  being  in- 
side the  curb,  is  that  it  only  allows  us  to  use  a  car 
eight  feet  wide  over  all.  which  gives,  in  a  cross-seat 
car.  a   very  narrow  aisle. 

The  interior  of  our  latest  type  of  car,  with  the 
seats  arranged  part  cross  and  part  longitudinal,  is 
illustrated  in  the  cut.  In  one  of  the  last  cars  that 
we  rebuilt  out  of  two  trail  cars,  not  having  sills 
on  hand  long  enough,  we  built  up  our  sills  of  four 
pieces  of  two  by  nine-inch  oak.  The  length  of  this 
car  over  corner  posts  is  40  feet.  This  car  is  siV-' 
feet  over  all.  and  is  to  be  used  on  the  Rochester 
and  Sodus  Bay  road,  which  runs  between  Rochester 
and  Sodus  Bay,  a  distance  of  40  miles.  Undoubt- 
edly, there  will  be  much  criticism  of  the  building 
.of  sills  out  of  two-inch  oak,  but  while  there  are 
some  things  against  it,  there  are  others  in  its  favor. 
The  most  that  can  be  said  against  it  is  that  the 
water  will  work  in  between  the  joints  and  rot  the 
timber.  But  everyone  must  admit  that  it  gives  us 
a  sill  of  greater  strength  than  we  could  possibly 
get  from  a  solid  timber,  so  that  by  putting  the 
planks  together  with  white  lead,  breaking  joints  by 
si.x  feet,  and  bolting  same  together  thoroughly,  I 
do  not  think  we  are  liable  to  have  any  trouble  with 
water.  Additional  strength  may  be  readily  obtained  in 
a  built-up  side  sill  by  placing  a  steel  plate  from  three- 
eighths  to  five-eighths  inch  thick  between  the  second 
and  third  planks. 


Safety    of    Electric-railway    Travel    De- 
manded. 

A  bad  collision  occurred  on  the  Boston  and 
Worcester  electric-railway  system  at  Shrewsbury. 
Afass.,  on  July  25th.  The  accident  was  the  subject  of 
much  unfavorable  comment,  and  the  grand  jury 
of  the  county  has  now  indicted  the  conductor  and 
motorman  of  one  of  the  colliding  cars.  Not  con- 
tent with  this,  the  grand  jury  made  a  report  to  the 
court.  'I  he  following  extracts  from  this  report  will 
be  of  general   interest : 

"Two  of  the  railway's  employes  were  criminally 
negligent  in  the  performance  of  the  duty  they  had 
undertaken— to  manage  and  conduct  a  car  filled 
with  passengers,  mainly  women.  By  their  neglect 
and  failure  to  make  use  of  the  means  at  hand, 
which  were  sufficient  to  prevent  the  possibility  of 
danger,  one  human  life  was  sacrificed  and  more  than 
50  people  on  the  car  they  had  in  charge  and  more 
than  70  on  the  car  with  which,  by  their  act,  their 
car  collided,  were  exposed  to  the  greatest  danger 
and  many  seriously  injured. 

"It  is  well  known  that  many  thousands  of  the 
citizens  of  this  county  intrust  their  lives  to  the 
companies  and  employes  who  conduct  such  rail- 
ways. There  are  many  different  electric  roads 
in     this     county     now     operating     «nder     different 


Controlling  Motors  From  a  Distance. 

Often  it  is  desirable  to  control  a  motor  or  several 
motors  from  some  central  position  at  a  considerable 
distance  from  the  machines.  To  avoid  the  necessity 
of  conveying  the  whole  working  current  to  and  from 
the  point  of  control,  which  would  involve  the  use 
of  heavy  cables  and  a  large  controller,  a  device  has 
been  patented  by  William  Baxter,  Jr.,  of  Jersey  City, 
N.  J.  A  small  current,  derived  from  the  main  cur- 
rent, is  transmitted  in  a  unidirectional  constantly 
closed  parallel  set  of  small  conductors  and  distributed 
10  the  various  controller-movers  by  a  small  switch, 
there  being  but  three  small  wires  necessary  to  effect 
entire  control  of  the  apparatus. 

Situated  at  each  motor  is  a  controlling  device  for 
varying  the  current  in  the  armature  or  field  wind- 
ings. Either  geared  or  direct-connected  to  the  shaft 
of  the  controller  is  a  "mover."  The  outer  ring  of 
the  mover  is  a  field  magnet  and  is  magnetized  by 
two  sets  of  coils.  One  set  of  coils  acting  alone  will 
develop  a  magnetic  flu.x  that  will  cross  the  central 
space  in  one  direction.  The  other  two  coils  acting 
alone  will  develop  magnetic  lines  of  force  that  will 
cross  tne  central  space  in  a  direction  at  right  angles. 
If  the  two  sets  of  coils  have  the  same  number  of  turns 
and  are  traversed  by  currents  of  equal  strength,  their 
magnetizing  forces  will  be  equal,  and  as  a  result 
if  both  act  at  the  same  time  the  actual  field  will  be 
the  resultant  of  these  two  magnetizations,  and  in 
a  direction  midway  between  the  two.  If  the  current 
flowing  through  one  set  of  coils  is  stronger  than 
that  flowing  through  the  other  the  resultant  field 
will  be  in  a  direction  somewhere  between  the  two 
forces  but  nearer  the  greater  force.  From  these 
facts  it  follows  that  by  increasing  the  current  in  one 
or  the  other  set  of  field  coils  the  direction  of  the 
magnetic  field  can  be  caused  to  swing  around  from 
a  position  nearly  in  line  with  one  of  the  component 
forces  to  a  position  nearly  in  line  with  the  other. 

The  field  ring  consists  of  an  iron  core  upon  which 
the  coils  are  wound.  The  armature  is  made  of  iron, 
and  as  the  air  gaps  between  its  pole  faces  and  the 
core  of  the  field  ring  are  shorter  than  the  distance 
between  the  sides  of  the  core  and  the  field  it  will  be 
drawn  into  a  position  parallel  with  the  field  mag- 
net's lines  of  force.  Hence  to  be  able  to  move  the 
armature  to  any  desired  position  all  that  is  necessary 
is  to  provide  means  whereby  the  currents  flowing 
through  the  coils  may  be  proportioned  so  as  to  swing 
the    field    magnetization    into    that    position. 

The  armature  being  in  turn  connected  to  the  con- 
trolling apparatus  the  motor  may  be  controlled 
from  the  distant  point  with  only  the  interposition 
of  such  small  wires  as  are  necessary  to  operate  the 
mover.  An  operating  switch  located  at  the  central 
point  controls  the  flow  of  current  through  the  wind- 
ings of  the  mover,  controlling  the  magnetic  flux  so 
as  to  swing  the  armature  in  either  direction  and  thus 
move  tne  motor  controller  as  desired. 


Government  Wants    Bids  for    Electrical 
Apparatus. 

Sealed  proposals  will  be  received  at  the  office  of 
the  supervising  architect.  Treasury  Department, 
Washington,  D.  C,  for  the  installation  of  conduit 
and  electric-wiring  systems  for  the  following  build- 
ings :  Until  October  6th  for  the  postofiice  at  Nor- 
folk, Neb. ;  until  October  5th  for  the  postofiice  at 
Butte,  Mont.,  and  until  September  29th  for  the 
United  States  courthouse,  postoffice  and  custom 
house  at  Tampa,  Fla.  Copies  of  drawings  and. 
.specifications  may  be  had  of  the  superintendent  of 
construction  at  the  respective  cities,  or  of  James 
Knox  Taylor,  supervising  architect. 

The  following  bids  will  also  be  received:  For 
the  installation  of  two  electric  passenger  elevators 
in  the  United  States  appraiser's  warehouse.  New 
York,  N.  Y.,  until  September  30th ;  for  the  installa- 
tion of  an  electric  elevator  in  the  postoffice  and 
United  States  courthouse  at  Charlotte.  N.  C,  until 
September  21st;  for  a  low-pressure  steam-heating 
apparatus  complete  in  place  for  the  United  States 
courthouse  and  postofiice  building  at  Fergus  Falls, 
Minn.,  until  September  28th:  for  elevator  plant  in 
the  United  States  postofiice  and  courthouse  at  Min- 
neapolis, Minn.  Copies  of  drawings  and  specifica- 
tions of  the  foregoing  will  also  be  furnished  by  the 
supervising'  architect,  Treasury  Department,  Wash- 
ington, D.  C. 


American    Electrotherapeutic    Associa- 
tion. 

Secretary  Clarence  E.  Skinner,  New  Haven, 
Conn.,  has  prepared  the  preliminary  programme  for 
the  thirteenth  annual  convention  of  the  American 
Electrotherapeutic  Association,  to  be  held  in  Atlantic 
City,  N.  J.,  on  September  22d  to  24th. 

The  programme  is  a  long  one  and  includes  33 
papers  on  scientific  subjects  by  men  well  versed  in 
their  profession.  The  first  day  will  be  largely  given  up 
to  the  hearing  of  the  reports  of  standing  committees, 
as  follows :  "Induction  Coils  and  Alternators,"  Mar- 
garet Abigail  Cleaves,  chairman;  "Electric-light  Ap- 
paratus for  Diagnosis  and  Therapy,  and  the  Roentgen 
Ray."  William  Scheppegrell.  chairman ;  "Electrodes," 
R.  G.  Brown,  chairman;  "Meters,"  Robert  Reyburn, 
chairman  :  "Cataphoresis,"  Fred  Harris  Morse,. chair- 
man ;  "Static  Machines  and  Condensers,"  William 
Benham  Snow,  chairman ;  "Constant-current  Gen- 
erators and  Controllers,"  William  James  Herdman,- 
chairman:  "Current  Classification  and  Nomencla- 
ture," William  Johnson  Jenks,  chairman  :  "St.  Louis 
Exposition  in  1904,"  William  Benham  Snow,  chair- 
man. 

Among  the  papers  to  be  read  are  the  following : 
"Electrotherapy  as  a  Specialty,"  by  .Alfred  W.  Bay- 
liss,  Buffalo.  N.  Y. ;  "Currents  of  High  Frequency. 
Apparatus  and  Therapeutic  Use,"  by  Francis  G.  Du 
Bose,  Selma.  Ala. ;  "A  Plea  for  Electrotherapeutics 
Proper,"  by  William  J.  Hardman,  Ann  Arbor,  Mich. ; 
"Some  Therapeutic  Indications  for  the  Use  of  the 
Radiant  Light  Bath,"  by  Thomas  D.  Crothers,  Hart- 
ford,  Conn. 

The  use  of  electricity  in  the  treatment  of  diseases 
will  be  discussed  by  such  men  as  Boardman  Reed, 
Philadelphia;  Alfonso  D.  Rockwell,  New  York; 
Sigismund  Colin,  New  York ;  Harvey  H.  Roberts, 
Lexington,  Ky. ;  George  Z.  Goodell,  Salem,  Mass. ; 
\  illiam  B.  Snow,  New  York,  and  many  others. 
Especial  attention  will  be  paid   to  X-ray  work. 

"A  Year's  Work  in  Electrotherapy"  will  be  pre- 
sented in  a  paper  by  Laura  V.  Gustin-Mackie  of 
Attleboro,  Mass.,  and  Robert  Newman  of  New  York 
will  give  a  "Retrospect  of  the  Second  International 
Congress  on  Electrotherapeutics  at  Bern." 


Marconi  Arrives  in  New  York. 

William  Marconi  was  one  of  the  passengers  on 
board  the  steamer  Lucania  which  arrived  in  New 
York  last  week.  During  the  voyage  correct  bulle- 
tins of  the  more  prominent  events  of  the  world  were 
posted  on  board,  and  the  operators  of  Mr.  Marconi's 
system  of  space  telegraphy  were  able  to  keep  in 
touch  with  the  stations  at  Poldhu  and  Seaforth  and 
the  American  stations.  Mr.  Marconi  says  that  he 
brings  with  him  a  number  of  new  inventions  that, 
he  asserts,  will  greatly  simplify  the  transatlantic 
wireless  problem.  He  also  said  that  within  three 
months  he  expected  that  commercial  communication 
would  be  established  between  Cape  Breton,  Nova 
Scotia  and  Poldhu  in  Cornwall,  England.  His 
purpose  in  coming  to  America  at  this  time  is 
said  to  be  to  consult  with  Mr.  Edison,  who  is 
one  of  the  consulting  engineers  of  the  comapny,  in 
regard  to  the  system,  and  also  to  perfect  the  station 
at  Cape  Breton.  Concerning  the  plans  for  prevent- 
ing messages  from  being  intercepted  by  rival  com- 
panies, Mr.  Marconi  is  quoted  in  the  newspapers  as 
follows :  "This  taking  of  messages  is  a  dangerous 
business,  and  I  shall  consult  with  my  lawyers  to  see 
if  it  is  not  possible  to  prevent  this  interception. 
However,  even  if  they  are  intercepted  experiments 
have  proved  that  the  messages  are  as  a  rule  received 
in  garbled   shape." 

Mr.  Marconi  is  reported  to  have  added  that  mali- 
cious interference  may  do  great  mischief  with  the 
system  and  render  it  valueless  and  also  that  it  is 
possible  to  destroy  the  eljficiency  of  the  ordinary 
telegraphing  over  wires.  As  far  as  the  wireless 
system  is  concerned,  he  says  it  does  not  seem  pos- 
sible to  prevent  a  malicious  person  from  employing 
an  amount  of  power  which  will  prevent  the  suc- 
cessful operation  of  an  opposing  wireless  station. 
"It  is  possible  to  permanently  disable  all  telegraph 
systems  by  the  same  means,"  said  he.  "I  could 
take  a  building  next  door  to  a  telegraph  oflice  and 
ivithout  any  visible  or  tangible  evidence  absolutely 
obstruct  the  operation  of  all  lines  leading  from  that 
office." 


Another  Armour  Electric  Road  Rumored. 

It  is  rumored  among  capitalists  in  New  York 
that  Armour  &  Co.  of  Chicago  are  about  to  build 
a  high-speed  electric-trolley  line  connecting  its 
packing  plants  at  Kansas  City,  St.  Joseph,  Omaha 
and  Sioux  City.  The  plan  contemplates  spurs  from 
the  main  line  to  Atchison,  Kan. ;  Lincoln,  Neb.,  and 
Des  Moines,  Iowa,  and  eventually,  it  is  said,  if  the 
road  proves  a  success,  it  will  be  extended  from 
Des  Moines  via  Davenport  to  the  stockyards  at 
Chicago,  paralleling  the  Rock  Island  steam  line. 
The  line  will  be  provided  with  the  latest  devices 
for  high-speed  and  long-distance  travel  and  will  be 
equipped    for   both   passenger   and   freight   traffic. 
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Cleveland    Chamber  of    Commerce  Ad- 
vises Against  Municipal  Electric 
Plant. 

The  Cleveland  (Ohio)  Chamber  of  Commerce  ap- 
pointerl  a  special  committee,  consisting  of  T.  H. 
Hogsett.  E.  J.  Blandin  and  Amos  B.  McNairy,  to 
consider  the  proposed  construction  by  the  city  of 
a  municipal  electric  plant.  This  committee  gave  the 
subject  a  thorough  and  impartial  investigation,  and 
in  an  able  report,  dated  July  25.  1903,  recommended 
that  the  City  Council  be  requested  not  to  proceed 
with  the  project,  which  the  committee  found  to  be 
both  unnecessary  and  inadvisable.  This  report  was 
adopted  by  the  board  of  directors  of  the  Cleveland 
Chamber  of   Commerce. 

Readers  of  the  Western  Electrician  will  be  in- 
terested in  the  full  statement  of  conclusions  reached 
by  the  committee  and  also  in  an  abstract  of  the  lucid 
reasoning  leading  "up  to  these  conclusions.  It  will 
be  understood  that  what  follows,  then,  is  taken  from 
the    committee's    official    report. 

Argument. 

Your  committee  has  held  conferences  with  Super- 
intendent E.  W.  Bemis  of  the  Water  Department, 
who  represented  the  city  in  the  investigation  made 
prior  to  the  introduction  of  the  bond  ordinance  in 
council  with  Mr.  Samuel  Scovil,  vice-president  of 
the  Cleveland  Electric  Illuminating  Company,  and 
also,  in  order  that  we  might  have  the  benefit  of  the 
experience  of  other  cities,  your  committee  sent  for 
and  conferred  with  Mr.  K.  B.  Ellicott,  city  elec- 
trician of  Chicago,  who  for  years  has  had  charge 
of  the  largest  municipal  lighting  plant  in  the  world, 
and  Mr.  Alex  Dow  of  Detroit,  wdio  built  the  mu- 
nicipal lighting  plant  in  that  city  and  operated  it 
for  several  years.  From  all  these  gentlemeit  your 
committee  obtained  information  of  value. 

The  proposition  in  Cleveland  at  the  time  this  com- 
mittee was  appointed  was  as  follows:  Superintend- 
ent Bemis  had  made  an  investigation  relative  to 
tlie  cost  of  furnishing  electric  light  and  power  by 
means  of  a  municipal  lighting  plant ;  Charles  E. 
Phelps,  Jr..  an  electrical  engineer,  had  submitted  a 
report  to  the  council,  outlining  the  probable  cost 
of  an  electric  plant  and  the  necessary  wires,  con- 
duits, etc.,  to  supply  the  West  Side:  this  report  had 
been  transinittcd  to  the  mayor  'and  council,  with  a 
eonmiunication  from  Superintendent  Bemis,  under 
date  of  May  3d.  The  report  of  Engineer  Phelps 
stated  the  cost  of  a  plant  and  distributing  equipment 
for  the  West  Side  as  $375,750.  The  communication 
of  Superintendent  Bemis  contained  the  general  state- 
ment that  "It  would  appear  *  *  *  that  it  is  en- 
tirely practicable  for  us  to  build  a  thoroughly  up- 
to-date  plant  at  a  moderate  cost,  and  thereafter  to 
supply  the  West  Side  and  the  public  buildings  on 
the  East  Side  with  light  for  public  and  domestic 
and  commercial  uses  at  a  much  lower  price  than  is 
now  charged  even  after  allowing  for  interest  and 
sinking  fund  charges.  It  also  seems  quite  possible 
that  such  a  modern  plant  at  our  Division  Street 
puinping  station  could  sell  electricity  for  power  pur- 
poses at  so  low  a  price  as  to  be  of  great  advantage 
to  many  manufacturers  along  the  river  and  else- 
where." 

Upon  this  report  of  Engineer  Phelps  and  the 
general  statement  of  Superintendent  Bemis  the 
council  passed  an  ordinance  providing  a  bond  issue 
of  $2co,ooo  to  start  the  work  of  constructing  the 
plant.  This  ordinance  was  entitled  "An  ordinance 
to  issue  bonds  in  the  sum  of  $200,000  to  erect  a 
municipal    electric-light  and  power   works." 

The  bonds  authorized  by  this  ordinance  were  ad- 
vertised for  sale  and  no  competent  bid  having  been 
received  therefore,  because  of  a  question  as  to  the 
legality  of  the  bonds,  a  new  ordinance  was  intro- 
duced for  the  same  amount  of  bonds  which  omits 
reference  to  "power."  This  ordinance  is  now  pend- 
ing. 

Your  committee  is  satisfied  that  as  soon  as  it  can 
be  done  legally,  it  is  the  purpose  of  the  city  authori- 
ties to  place  the  plant  in  the  power  business  as  well 
as  in  that  of  furnishing  light.  The  authorities  have 
announced  this   as  their   intention  from   the  start. 

Your  committee  endeavored  first  to  learn  the  rea- 
sons that  were  regarded  by  the  city  authorities  as 
sufficiently  potent  to  justify  this  city  in  bonding  it- 
self heavily  for  the  purpose  of  erecting  a  municipal 
electric  plant,  and  it  must  be  borne  in  mind  that 
the  proposition  as  it  now  stands  is  not  simply  to ' 
have  the  city  own  and  operate  a  plant  for  the  pur- 
pose of  lighting  its  own  streets  and  public  build- 
ing,s,  but  also  to  go  into  the  commercial  busi- 
ness, that  is,  to  imdertake  to  sell  electric  energy 
for  lighting  and  possibly  power  purposes  to  stores, 
factories,  dwelling  houses  and  all  classes  of  users, 
in  competilioii  with  private  enterprise.  It  should 
also  be  borne  in  mind  that  this  is  not  only  a  new 
departure  for  the  city  of  Cleveland,  but  is  prac- 
tically a  new  departure  in  the  city  government  ex- 
perience of  the  world,  for  after  diligent  inquiry 
your  committee  is  unable  to  learn  of  any  city,  with 
one  exception,  that  has  undertaken  to  go  into  the 
connnercial  electrical  field  in  competilion  with 
private  enterprise.  The  exception  is  Haniillon, 
Ohio,  a  city  of  30,000  inhabitants,  and  its  experience 
has  been  anything  but  satisfactory  to  the  taxpayers. 


In  his  statement  before  your  committee  Superin- 
tendent Bemis  cited  as  one  reason  his  belief  that 
"If  electricity  can  be  sold  low  enough,  it  can  take 
the  place  of  steam  :  it  can  easily  have  an  enormous 
development  for  power  and  lighting  purposes,  and 
that  power  is  taking  the  place  of  steam  and  gas." 
Mr.  Bemis  also  advanced  the  opinion  that  compe- 
tition from  the  city  might  cause  the  existing  com- 
pany to  lower  its  rates  and  that  if  this  were  ac- 
complished by  the  municipal  plant,  he  would  feel 
that   the  plant   had   "accomplished   its  mission." 

In  his  address  to  the  City  Council  upon  the  organi- 
zation of  the  city  government  under  the  new  munici- 
pal code.  Mayor  Johnson  said,  in  referring  to  the 
subject  of  a  municipal  lightitig  plant:  "Already  the 
statutes,  permit  cities  to  engage  in  the  business  of 
gas  and  electric  lighting,  and  of  this  privilege  it  is 
our  duty  to  avail  ourselves  at  once.  Let  us  begin 
with  an  electric-lighting  plant  of  the  most  modern 
type,  by  which  we  can  produce  electricity  cheaply 
for  street  lighting,  and  in  addition  can  give  to  the 
people  in  their  homes  and  places  of  business  the 
benefit  of  electric  light  and  power  at  the  minimum 
of  cost.  As  that  experiment  proves  its  value,  the 
same  system  can  be  extended  over  the  entire  city." 

Your  committee  is  unable  to  find  in  the  mayor's 
address,  or  in  the  statement  of  Superintendent  Be- 
mis any  attempt  to  claim  that  the  coimnunity  is 
suffering  from  oppressive  action  or  exorbitant  rates 
on  the  part  of  the  present  electrical  company,  or 
that  there  has  been  any  demand  wdiatsoever  by  the 
public  for  the  city  to  go  further  into  debt,  for  the 
purpose  of  inaugurating  this  enterprise;  and  your 
committee  has,  in  its  own  experience,  heard  of  no 
such  public  demand.  The  rates  of  the  local  com- 
pany are  not  unreasonable,  but  on  the  contrary  your 
committee  finds  that. they  are  as  low  and  in  several 
eases  lower  than  those  in  other  cities  of  a  size  com- 
parable  with    Cleveland. 

Turning  now  to  the  conditions  wdtich  existed  in 
other  cities  at  the  time  of  the  establishment  of 
municipal  electric  plants  in  such  cities,  your  com- 
mittee finds  that  in  Chicago  the  city  undertook  the 
work  of  manufacturing  electricity  for  the  purpose 
of  lighting  its  river  front ;  and  it  did  not  under- 
take the  work  until  after  it  had  made  strong  and 
unavailing  efforts  to  have  the  private  company  un- 
dertake it.  It  must  be  remembered,  however,  that 
Chicago  does  not  sell  electric  current  to  the  public, 
but  simply  supplies  it  for  street  lighting  and  other 
public  purposes.  In  Detroit,  when  that  city  estab- 
lished its  municipal  electric  plant  in  1893,  the  pri- 
vate company  declined  to  make  a  contract  for  street 
lighting  for  less  than  $130  per  lamp  per  year;  and 
this  exorbitant  price  and  arbitrary  attitude  com- 
bined with  the  poor  service  furnished  the  city  by  the 
private  company,  compelled  the  city  to  build  a  plant 
for  its  own  use.  The  fact  should  not  be  lost  sight 
of  that  in  Detroit,  as  in  Chicago,  the  municipal 
plant  furnishes  electricity  for  public  use  only  and 
does  not  compete  with  the  private  company  for 
commercial  business.  In  comparison  with  the  stand 
taken  by  the  private  company  in  Detroit  in  1S93, 
in  insisting  upon  a  rate  of  $130  per  lamp  per  year, 
it  is  fair  to  note  that  the  private  company  in  Cleve- 
land now  furnishes  the  city  of  Cleveland  with  its 
street-lighting  service  at  $75  per  lamp  per  year, 
this  price  co\'ering  all  costs,  both  of  construction 
and   operatioia. 

In  1896,  while  Cleveland  was  paying  the  private 
company  $94.80  per  light,  Chicago's  municipal  plant 
was  costing  $96.40  per  light,  figuring  operating  cost 
only,  without  any  charge  for  depreciation,  lost  taxes 
and    interest. 

The  action  of  the  City  Council  in  passing  the 
bond  ordinance  for  the  municipal  plant  in  Cleve- 
land was  based,  as  stated  heretofore,  on  a  report 
by  Charles  E.  Phelps,  Jr..  an  electrical  engineer, 
and  a  general  statement  of  Superintendent  E.  W. 
Bemis  of  the  Water  Works  Department.  If  the  re- 
port of  Mr.  Phelps  was  inaccurate  or  incomplete, 
or  if  the  statements  of  Mr.  Bemis  were  too  san- 
guine, then  the  action  of  the  cotvncil  will  have  been 
founded  on  insufficient  evidence  and  on  anticipation 
that  the  experience  of  the  city  will  not  bear  out. 
Unfortunately,  however,  to  learn  this  fact  after  the 
city  has  expended  hundreds  of  thousands  of  dollars 
in  experimenting  with  something  that  might  have 
been  determined  definitely  in  advance  at  small  cost, 
will  be  a  poor  consolation  to  the  taxpayers  who 
have  borne  the   cost   of  the   experimentation. 

Mr.  Bemis,  in  his  statement  of  May  3d,  addressed 
to  the  mayor,  says :  "I  enclose  the  body  of  the  re- 
port of  Mr.  Charles  E.  Phelps,  Jr.,  electrical  engi- 
neer, upon  a  new  electric-lighting  plant  for  the  city 
of  Cleveland,  omitting  certain^  detailed  tables,  which 
may  be  subject  to  revision  upon  further  study. 
Mr.  Phelps  has  prepared  estimates  of  cost,  show- 
ing that  the  city  can  maintain  arc  lights  for  less 
than  $55  per  year  per  arc,  while  it  is  now  paying 
$75,  and,  even  more  important,  it  can  sell  electrical 
energy  for  commercial  uses  'for  about  four  cents 
per  unit  or  kilowatt-hour.  The  published  rates  to- 
day vary  from  12%  cents  per  unit,  according  to  the 
nature  and  amount  of  consumption,  to  a  little  above 
five  cents  per  unit.  Mr.  Phelps  estimates  the  cost 
of  such   a  plant  as  slightly  imdcr  $400,000." 

Upon  being  asked  to  submit  these  statistical  tables 
to  your  committee,  Mr.  Bemis  stated  that  they  were 
inaccurate  and  that  he  therefore  preferred  not  to 
submit  Ihcm.     So   important  a  step  should  not  be 


taken  by  the  city  of  Cleveland  upon  an  investigation 
superficial  and  confessedly  inaccurate;  certainly  no 
prudent  business  concern  would  risk  $400,000  in  a 
venture  upon  such  meager  data,  and  yet  the  project 
of  the  city,  if  carried  out,  is  certain  , to  ultimately 
involve  millions  rather  than  thousands. 

Since  this  action  of  the  council,  your  cominittee 
has  learned  that  in  the  single  item  of  preparing  the 
engine  house  for  the  proposed  plant,  there  is  an 
omission  of  $50,000  in  the  estimate  of  Mr.  Phelps ; 
and  an  expert  examination  of  Mr.  Phelps'  data, 
made  for  your  committee,  shows  that  the  cost  per 
year  per  arc  lamp  to  the  city  with  such  a  plant  as 
he  outlines,  is  certain  to  be  at  least  $85  per  lamp 
per  year  and  will  probably  even  exceed  that  figure. 
The  total  investment  required  is  $505,750;  the  esti- 
mate of  Mr  Phelps  is  $375,750;  the  error  in  Mr. 
Phelps'  estimate  is  at  least  $130,000.  And  to  show 
that  this  estimate  is  conservative  your  committee 
believes  that  Mr.  Bemis  will  to-day  admit  that  the 
plant  will  cost  $500,000,  aside  from  the  value  of 
the  land. 

The  error  in  Mr.  Phelps'  figures  is  inade  apparent 
also,  by  a  comparison  of  the  result  he  promises  as 
to  the  cost  per  arc  lamp  per  year  to  the  city  with 
the  results  actually  obtained  in  Chicago  and  Detroit : 

Neither  Chicago  nor  Detroit,  even  according  to 
the  claims  of  its  officers,  has  ever  attained  an  annual 
cost  per  arc  lamp  near  that  proposed  by  Mr.  Phelps. 
According  to  the  expert  accountants  einployed  by 
the  city  of  Chicago  to  examine  its  accounting  meth- 
ods the  lowest  cost  attained  during  any  year  cov- 
ered by  the  report  in  that  city  was  $97.86,  and  the 
cost  in  igco  was  $99.98.  In  the  next  lowest  year 
the  cost  was  $123.81.  During  the  entire  period  since 
the  plant  was  established,  1888  to  1900,  the  average 
annual  cost  per  arc  light,  as  made  by  these  expert 
accountants,  was  $142.18,  and  in  one  year  it  ran 
as  high  as  $266.44.  Since  1900,  taking  the  operating 
costs  as  reported  by  the  Department  of  Electricity 
of  Chicago,  and  adding  fixed  charges  as  ascertained 
by  the  accountants  and  the  cost  per  lamp  per  an- 
num has   been  for   1901,  $95.27,   for   1902,  $91.30. 

The  methods  of  accounting  einployed  in  Detroit 
are  the  subject  of  criticism,  and  it  is  claimed  do 
not  assign  to  arc  lighting  a  proper  proportion  of 
the  total  cost,  but  a  careful  scrutiny  of  the  items 
presented,  without  modifying  the  method,  shows  a 
real  cost  per  arc  light  per  year  of  about  $78.  Ac- 
tual taxes  levied  on  account  of  the  plant,  plus  in- 
terest, lost  taxes,  and  depreciation  show  the  burden 
on  the  taxpayers  to  have  been  $90.72  per  lamp  per 
annum   for  1902.    ■ 

The  Cleveland  Electric  Illuminating  Company 
is  said  to  have  an  investment  in  its  entire  plant  in 
this  city  of  appro.ximately  $4,000,000.  It  cannot  re- 
tire from  the  field.  It  is  to  be  presumed  that  it  can 
manufacture  and  distribute  electricity  as  cheaply 
as  can  the  city.  If  this  be  so,  and  if  the  city  or  the 
private  plant  is  to  control  the  business,  either  the 
private  plant  or  the  public  plant  must  cut  the  rates 
to  the  point  where  it  will  lose  inoney.  Possibly  the 
city  can  compel  the  private  cotnpany  to  do  this.  If 
it  does,  then  there  is  good  ground  for  questioning 
whether  it  is  the  proper  function  of  the  city  to  enter 
commercial  fields  and  assess  all  its  taxpayers  for 
the  purpose  of  making  certain  of  its  citizens  lose 
money    in    their    legitimate    undertakings. 

It  takes  no  very  thorough  study  of  municipal  gov- 
ermnent  in  the  United  States  to  find  overwhelming 
proof  of  the  fact  that  municipalities  handle  their  ' 
business  inuch  more  expensively  than  private  con- 
cerns, and  that  a  degree  of  inefficiency  is  permitted 
in  the  public  service  that  would  not  be  tolerated  in 
private  business. 

If  it  be  reasonable  for  the  city  to  compel  one  set 
of  taxpayers  to  pay  for  electric  lights  used  by  an- 
other set  of  taxpayers,  it  is  equally  reasonable  for 
the  city  to  compel  a  portion  of  the  taxpayers  to  pay 
for  the  housing,  the  feeding  and  the  clothing  of 
another  portion.  Where  shall  the  line  be  drawn? 
It  is  much  less  important  that  ottr  citizens  have  elec- 
tric light  and  power  furnished  by  the  city  than  that 
they  be  clothed,  housed  and  fed.  Your  committee  be- 
lieves that  the  judgment  of  the  citizens  of  Cleveland 
will  be  overwdielmingly  against  committing  this  city 
to  any   such  policy. 

Conclusions. 

1.  That  the  chief  and  practically  the  only  reason 
urged  by  the  city  authorities  for  taking  the  tax- 
payers' money  to  enter  a  competitive  business  is, 
that  the  city  ought  to  be  able  to  supply  electricity 
to  the  citizens  and  light  its  streets  cheaper  than  can 
be  done  by  a  private  company.  The  experience  of 
city  governments  generally  throughout  this  country 
shows  that  municipal  business  is  not  conducted  as 
economically  or"  efficiently  as  private  business,  and 
that  the  authorities  have  no  substantial  ground  on 
which  to  base  their  declaration  that  the  city  can 
manufacture  and  sell  electricity  cheaper  than  the 
private    compan}'. 

2.  The  rates  of  the  private  company  are  not  un- 
reasonable ;  but  on  the  contrary  are  lower  than 
those  made  by  similar  companies  in  several  Ameri- 
can cities  of  a  size  comparable  with  Cleveland.  But 
even  if  they  were  unreasonable  your  committee  holds 
that  the  way  to  correct  them  should  not  be  for  the 
city  to  hazard  the  taxpayers'  money  in  the  dan- 
gerous experiment  of  building  and  operating  a  com- 
peting plant,     Regulation  and  not  ownership  is  the 
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safe  policy  for  the  city,  and  the  city  has  complete 
power  to  regulate  the  rates  and  practices  of  any 
local  lighting  corporalion.  W^hencver  their  rates  are 
excessi\'e  they  can  he  made  unlawful,  and  rcason- 
ahle  charges  established.  Whenever  their  services 
are  below  a  proper  standard  of  quality  or  their 
methods  oppressive  or  unjust  the  necessary  correc- 
tions can  be  required  by  law. 

In  fact,  without  risking  a  dollar  of  the  city's 
credit  or  adding  a  mill  to  the  tax  rate,  the  city  can 
accomplish  all  that  is  possible  through  a  municipal 
lighting  plant,  except  to  require  that  the  business 
of  supplyiitg  electric  light  and  power  to  the  citizens 
of  Cleveland,  shall  be  conducted  at  a  loss. 

3.  It  is  not  necessary  for  the  city  to  take  tax- 
payers' money  to  build  and  operate  its  own  electric 
plant,  in  order  to  secure  the  reduction  in  cost  of 
electricity  that  comes  through  the  development  of 
the  art.  The  reduction  made  by  the  private  company 
in  the  price  per  lamp  per  year  for  street  lighting 
from  ?94.So  in  iSg'i  to  $75  in  1903  shows  con- 
clusively that  the  cit}'  has  sliared  ill  tne  economies 
resulting  from  improved  machinery  and  consequent 
lower  cost  of  production.  It  ought  not  be  forgotten 
in  considering  this  protect  that  the  business  of  sup- 
plying electricity  is  still  in  a  developing  state,  and 
sitbject  to  rapid  inoditications  through  new  dis- 
coveries. The  most  efficient  machitiery  of  one  day 
may  be  rendered  obsolete  by  the  inventions  of  that 
following.  Tile  changes  in  machinery  and  methods 
are  at  times  exceedingly  costly  and  their  expense 
cannot    he   calculated   in   advance. 

Under  the  contract  system  the  risk  of  loss  from 
this  source  is  borne  by  a  private  corporation  and 
no  part  of  it  falls  upon  the  ta:xpayers.  With  a 
municipal  plant  the  entire  burden  would  have  to  be 
borne  by  the  city. 

4-  The  errors  and  emissions  that  have  been  de- 
veloped in  the  original  estimates  of  Engineer 
Phelps  and  the  statement  submitted  to  the  council 
on  May  3d,  by  Superintendent  Bemis,  convince  j^our 
committee  that  the.  council  passed  the  original  bond 
ordinance  under  an  entire  misapprehension  of  the 
facts.  Your  committee  is  compelled  to  conclude 
that,  whereas  the  council  authorized  a  bond  issue 
of  $200,000  and  was  led  to  l>elieve  that  a  further 
estimate  of  $2CO,coo  would  complete  the  plant  for 
the  West  Side  and  furnish  electricity  for  the  pub- 
lic buildings  on  the  East  Side,  the  analysis  of  Mr. 
Phelps'  statement  shows  that  $500,000  would  be 
a  consen-ative  estimate  of  the  cost  of  the  work  now 
proposed,  and  yet  this  is  only  the  beginning  of  the 
undertaking  as  outlined  by  the  city  authorities  to 
thoroughly  cover  the  West  Side  territory,  not  to 
mention  the  vastly  greater  work  of  covering  the 
territor}-  on  the  East   Side. 

5.  It  is  unjust  to  taxpayers  to  force  them  to  pay 
extra  taxes  and  invest  these  (also  mortgaging  the 
city's  credit  and  indirectly  e\'ery  dollar's  worth  of 
local  property)  to  go  into  a  business  venture  which 
can  only  supply  a  small  portion  of  the  city's  popula- 
tion and  is  very  likelj^  to  run  at  a  loss.  Therefore 
your  committee  is  strongly  of  the  opinion  that  the 
bonds  issued  by  the  city  for  a  municipal  lighting 
plant  should  be  a  lien  upon  the  plant  only  and  not 
upon  the  the  entire  assets  of  the  city ;  and  the  pay-  - 
ment  of  the  principal  and  interest  of  such  bonds 
should  be  provided  for  out  of  the  net  income  from 
the  plant.  In  this  way  the  users  will  stand  all  the 
cost  of  supplying  them  with  the  service,  and  it 
will  not  throw  part  of  the  cost  on  taxpayers  who 
arc  non-users. 

The  bids  for  such  bonds  would  be  a  fair  index 
of  the  confidence  which  investors  have  in  a  munici- 
pality's ability  to  conduct  a  business  successfully. 
To  issue  bonds  in  this  manner  is  not  now  allowed 
under  the  statutes :  but  your  committee  feels  very 
strongly  that  if  the  city  is  to  be  committed  to  this 
undertaking  at  all,  such  action  ought  to  be  post- 
poned until  laws  can  be  secured  which  will  make 
it  unnecessary  that  it  should  pledge  its  general  credit 
for   the  purpose. 

6.  There  is   vital   need   in  our  city  for  a  number 
\       of  public   improvements.      At   the   same  time    there 

is  a  limit  to  the  debt  that  our  taxpayers  can  be 
called  upon  to  bear.  This  necessitates  a  selection 
of  the  improvements  to  be  pressed  at  this  time. 
The  city  authorities  evidently  give  precedence  to 
the  lighting  plant,  but  your  committee  cannot  con- 
cur in  their  decision.  The  city's  need  for  pure 
water  is  far  greater  than  for  cheaper  electric  light. 

The  State  Board  of  Health  is  authority  for  the 
statement  that  our  citizens  are  dying  as  a  result 
of  the  existing  condition  of  the  water  supply.  The 
most  ardent  advocate  of  the  municipal  lighting  plant 
cannot  claim  that  the  citizens  have  so  much  as 
asked    for   its   construction. 

If  the  city  authorities  arc  prepared  to  spend  $500,- 
000  for  a  municipal  improvement  on  the  West  Side. 
it  would  be  of  inestimably  greater  advantage  to  our 
citizens  to  .spend  it  in  connecting  the  old  water  in- 
take with  the  new  intake,  so  that  the  West  Side 
may  at  least  have  as  good  water  as  the  East  Side, 
than  to  risk  it  in  an  attempt  to  furnish  electric 
ser\'ice  at  a  less  cost.  Probably  most  West  Side 
citizens  would  also  agree  that  the  value  of  prop- 
erty on  the  West  Side  would  be  increased  and  the 
convenience  of  its  citizens  subserved  much  more 
by  an  additional  viaduct  than  by  electric  current 
furnished  by  the  city. 

There  are  few.  if  any,  of  our  citizens  who  will 
argue    that    a    municipal    electric   plant    duplicating 


good  service  already  in  existence  should  take 
precedence  of  sewers,  parks,  public  buildings,  im- 
proved harbor  facilities,  better  fire  protection  or  any 
one  of  se^'eral  other  municipal  improvements  for 
which   the  same  amount   of  money  might   be  spent. 

7.  The  length  of  this  report  precludes  the  discus- 
sion of  other  subjects  which  might  well  be  con- 
sidered in  connection  with  the  proposed  lighting 
plant,  such  as  the  question  as  to  whether  the  merit 
system  will  govern  in  the  employment  of  the  neces- 
sary help  :  the  question  as  to  the  advisability  of  re- 
stricting the  field  for  individual  initiative ;  the  ques- 
tion as  to  whether  our  city  departments  are  now 
being  so  well  handled  as  to  make  the  public  eager 
to  increase  them :  and  many  other  questions  that 
would  furnish  profitable  fields  for  investigation  and 
discussion. 

8.  Taking  a  broad  view  of  the  proposition  the 
conclusion  of  your  committee  may  be  expressed  in 
a  single  concrete  statement.  A  ta.x  is  a  compulsory 
contribution  from  a  person  to  the  go\'ernment  to  de- 
fray expenses  incurred  in  the  common  interest  of 
all.  The  proposition  under  consideration  is  a  prop- 
osition to  levy  a  tax  that  is  not  for  the  common 
interest  of  all,  but  which  has  reference  to  the  special 
benefits  to  be  conferred  on  a  comparatively  few, 
namely,  the  users  of  the  city's  commercial  lighting 
service.  Therefore,  it  involves  an  improper  use  of 
the   taxing    power. 

9.  Finally,  in  closing  this  report,  your  commilte; 
feels  it  to  be  only  its  duty  to  state  that,  after  care- 
ful investigation  it  is  at  a  loss  to  understand  why 
this  project  to  build  a  municipal  electric  plant  should 
lie  brought  forward  by  the  city  authorities  at  .this 
time ;  and,  your  committee  has  been  unable  to  ob- 
tain from  the  authorities  themselves  any  sufficient 
reason  for  this  improvement  being  advanced  over 
others  that  are  unquestionably  of  far  greater  im- 
portance to  the  health  and  general  welfare  of  our 
citizens. 

10.  The  recommendation  of  your  committee,  there- 
fore, is  that  the  board  of  directors  of  the  Cleveland 
Chamber  of  Commerce  transmit  this  report  to  the 
City  Council  with  the  earnest  request  that  it  he 
given  consideration,  in  the  belief-that  upon  further 
investigation  of  the  proposition  to  establish  a 
municipal  electric  plant  the  council  will  clearly 
perceive  the  inadvisability  of  proceeding  with  the 
project. 


Condition  of  the  Copper  Industry  in  the 
United    States. 

Reports  covering  the  copper  industry  of  the  United 
States  are  made  to  the  United  States  Geological 
Survey  by  Mr.  Charles  Kirchhofif,  and  in  his  report 
for  the  year  1902  he  states  that  the  industry  in  the 
United  States  throughout  tha't  year  suffered  much 
from  the  reaction  which  followed  the  unsuccessful 
attempt  to  maintain  the  value  of  copper  at  an  artifi- 
cial level  during  the  year  of  1901.  Despite  this  fact 
production  was  heavier  during  1902  than  it  was  dur- 
ing 1901.  Unless  events  at  the  present  time  un- 
foreseen should  cause  widespread  or  prolonged  stop-- 
page  of  operations  at  the  mines,  it  is  thought  that 
the  production  of  copper  throughout  the  United 
States  during  the  year  of  1903  will  be  larger  than 
it    has   ever  been. 

Not  only  was  the  consumption  of  copper  enor- 
mous during  1902  in  this  country,  but  it  was  also 
reported  as  being  larger  in  other  of  the  industrial 
countries.  The  estimated  consumption  in  1902  was 
551,688,191  pounds,  as  compared  with  382,761,014 
pounds  in  igoi,  and  with  356,891,121  pounds  in  1900. 
The  average  selling  price  of  Lake  copper  during 
igo2  was   11.86  cents  per  pound. 

The  total  production  of  copper  in  the  United 
States  during  1902  was  294,423  long  tons,  as  com- 
pared with  268,782  long  tons  in  igoi ;  of  tne  quan- 
tity produced  in  1902  the  Lake  Superior  district 
supplied  76,165  long  tons,  or  25.9  per  cent.;  Mon- 
tana, 128,975  long  tons,  or  43.8  per  cent.,  and  Ari- 
zona, 53,547  long  tons,  or  18.2  per  cent.  This  is  an 
increase  in  total  production  of  25,641  long  tons, 
or  nearly  10  per  cent,  as  compared  with  that  of  igoi. 

Utah  is  forging  to  the  front  as  one  of  our  most 
important  copper  states,  and  it  is  in  the  Bingham 
camp  that  development  has  been  most  rapid.  While 
it  is  known  that  very  large  deposits  of  copper  ore 
exist  in  .Maska,  and  that  the  development  of  these 
deposits  is  being  seriou.sly  taken  in  hand,  still  only 
small  quantities  have  been  shipped  to  Puget  Sound 
from  that  source  during  the  last  year. 

Notwithstanding  increased  output  the  United 
States  is  still  a  large  importer  of  copper  ore,  the 
returns  for  1902  showing  a  value  of  $7,921,641,  as 
compared  with  $14,394,663  in  1901 ;  the  value  of  the 
imports  of  copper  in  ingots,  bars,  pigs,  and  in  manu- 
factured forms  shows  an  increase  from  $11,820,459 
in   1901  to  $12,864,021  in  igo2. 

The  export  returns  show  that  there  was  an  in- 
crease in  value  of  domestic  copper  in  different  forms 
from  $.36,071,448  in   1901  to  $46,811,729  in  igo2. 

In  the  aggregate  the  reporting  mines  had  a  slock 
of  155,665,652  pounds  of  copper  ore  on  January  i, 
1903,  as  compared  with  282,014,297  pounds  on  Jan- 
uary I,  1902,  a  decline  of  126,000  pounds  during  the 
year  1902. 


New  Combination  Fixture. 

An  interesting  combination  incandescent  and  arc- 
lamp  fi.xture  of  handsome  appearance  has  been  de- 
signed by  J.  H.  Goehst,  superintendent  of  construc- 
tion of  the  Chicago  Edison  Compan3^  One  style  is 
shown  in  the  accompanying  illustration.  The  mount- 
ing carries  on  the  lower  part  an  enclosed  arc  lamp, 
with  globe,  and  around  the  upper  part  is  arranged  a 
row  of  12  incandescent  lamps.  Either  the  arc  lamp 
or  the  incandescents  may  be  used  at  will  by  manipu- 
lating a   switch. 

This  style  of  fixture  is  said  to  be  of  especial  ad- 
vantage in  large  stores  where  dift'erent  kinds  of 
light   are   desirable   and   where  there   are   many   de- 


COMBINATION    FIXTURE. 

partments  not  needing  the  strong  arc  lamp  except 
upon  special  occasions.  Another  advantage  is  that 
the  consumer  may  use  the  incandescent  lights  when 
the  arc  lamp  is  out  of  service  or  needs  trimming. 
Two,  four  or  eight  candlepower  incandescent  lamps 
may  be  used,  and  it  is  possible  for  the  consumer  to 
adapt  the  light  to  the  season  of  the  year  and  to  any 
peculiar   conditions   that   may   arise. 


BOOK  TABLE. 

Electrical  EngiiMeering  Me.vsuring  Instruments. 
By  G.  D.  Aspinall  Parr.  London :  Blackie  & 
Son  (New  York:  D.  Van  Nostrand  (Company). 
1903.  Pp.  (six  by  8%  inches),  328,  with  359  illus- 
trations.    Price,    $3.50. 

A  book  given  up  wholly  to  the  subject  of  electrical 
engineering  measuring  instruments  is  somewhat  out 
of  the  ordinary,  and  the  present  work  deserves  credit 
for  coinbining  much  information  relating  to  these 
instruments  in  such  a  form  that  it  is  of  value  to 
the  engineer.  It  is  difficult  in  a  book  of  this  kind 
to  elaborate  much  of  a  system,  still  the  author  has 
made  general  classifications  enabling  the  reader  to 
find  such  information  as  he  may  need  upon  almost 
ail}'  form  of  modern  electrical  measuring  instrument. 
The  aim  has  been  to  treat  only  those  instruments 
of  up-to-date  pattern  which  are  in  use  at  the  present 
time,  regardless  of  the  historical  interest  which  may 
attach  to  some  of  the  obsolete  ones. 

In  following  out  his  scheme  the  author  first  takes 
up  moving-needle  instruments,  illustrating  and  de- 
scribing all  the  later  makes  as  produced  by  the  most 
substantial  companies  engaged  in  such  work.  Then 
follow  moving-coil  instruments  and  hot-wire  and 
electrostatic  apparatus  are  next  in  order.  Under 
"Recording  Ammeters,  Voltmeters  and  Wattmeters" 
is  a  good  deal  of  valuable  matter  relating  to  these 
instruments,  so  necessary  in  careful  measurement 
of  the  output  of  a  plant.  A  large  .portion  of  the 
book  is  given  up  to  electricity  supply  meters,  giving 
almost  every  make  now  on  the  market  in  this  coun- 
try and  in  Europe.  Strictly  speaking,  the  book  is 
essentially  a  gathering  together  of  descriptive  matter 
of  the  various  instruments  now  being  turned  out  by 
the  leading  manufacturers,  but  this  does  not  detract 
from  the  merit  of  the  work,  which  should  find  a 
place  in  the  library  of  the  engineer  and  be  at  his 
hand  when  any  test  comes  up,  and  information  is 
needed  regarding  the  use  and  construction  of  the 
instruments  required. 


The  Spencer  Electric  Light  and  Power  Company 
has  been  granted  a, franchise  to  install  an  electric- 
light  plant  at   Bclding,  Mich. 


The  Alton  (111.)  Traction  and  Light  Company  has 
completed  arrangements  for  a  lO-minute  car  service 
to  all  parts  of  Alton,  North  Alton  and  Upper  Alton. 
Heretofore  cars  ran  at  intervals  of  20  minutes. 
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Street  Railways  of  Leipsic' 

By  Beainard  H,  Warner,  Jr. 

In  the  spring  of  the  year  1S72  the  first  street-car 
line  in  this  city  was  opened  to  the  public.  The  cars 
were,  of  course,  drawn  by  horses — as  they  were  at 
that  time  in  almost  every  other  place.  It  continued 
in   operation   until    i8gs. 

In  189s  the  Leipsic  City  Council,  the  minister  of 
the  interior  concurring,  granted  concessions  to  two 
companies  to  build  electrical  street  railways  upon 
conditions  almost  identical,  the  principal  features 
of  which  are :  The  concessions  extend  40  years 
from  the  date  the  lines  were  first  put  into  operation 
(in  1895  and  1896,  respectively),  at  the  end  of 
which  time  all  the  lines  and  rolling  stock  which  were 
then  built,  or  which  may  thereafter  have  been  built, 
are  to  revert  to  the  city,  with  the  exception  of  the 
grounds,  buildings,  machinery,  and  those  motor  cars 
which  shall  have  been  built  within  the  last  preced- 
ing five  years. 

The  city  has  the  right,  however,  to  buy  such 
grounds,  buildings,  machinery,  and  cars  at  the  price 
at  which  they  are  assessed.  In  addition  thereto,  the 
city  has  the  right  to  take  over  the  lines  after  the 
expiration  of  20  years  upon  the  payment  of  the  full 
assessed  value  of  the  grounds,  buildings,  machinery, 
and  those  motor  cars  which  shall  have  been  built  in 
the  five  years  immediately  preceding,  and  the  full  as- 
sessed value  of  the  roadbeds  and  rolling  stock ; 
after  25,  30  or  35  years,  in  addition  to  paying  the 
full  price  for  the  grounds,  etc.,  75,  50,  or  25  per 
cent,  of  the  assessed  value  of  the  roadbeds,  etc.,  re- 
spectively. The  city  must  also  pay,  should  it  take 
over  the  lines,  or  either  of  them,  at  the  end  of  20 
years,  13  times  the  amount  the  net  profits  have 
averaged  during  the  five  years  just  preceding;  after 
25,  30  or  35  year.5,  10%,  eight  or  four  times  the  av- 
erage net  profits,  respectively.  From  the  receipts, 
the  running  expenses,  4.5  per  cent,  for  dividends 
upon  the  capital  stock,  and  a  like  sum  for  interest 
on  the  bonds  are  to  be  deducted  in  order  to  deter- 
mine the  net   profits. 

The  right  of  either  company,  or  both,  may  be  for- 
feited should  one  or  both  of  them  discontinue  run- 
ning cars  along  all  of  the  lines  or  any  part  or  parts 
thereof  without  the  sanction  of  the  local  authorities; 
if  they  fail  to  comply  with  any  ordinance  within  a 
reasonable  time  after  having  been  requested  to  do 
so  in  writing;  if  the  funds  for  running  expenses  be 
attached  or  are  otherwise  made  away  with,  or  if 
the  Royal  Ministry  should  advise  that  such  action 
be  taken. 

If,  on  account  of  any  of  the  foregoing  reasons, 
the  city  should  take  over  the  roads  or  either  of  them, 
it  must  pay  to  the  stockholders  of  the  company  or 
companies  an  amount  which  a  specially  constituted 
board  of  experts  may  determine  the  plants,  equip- 
ments, grounds,  buildings,  etc.,  to  be  worth. 

After  the  first  three  full  years  the  lines  are  in  oper- 
ation, they  must  pay  the  city  for  the  use  oif  the  streets 
two  per  cent,  of  the  gross  receipts,  which  amount 
will  be  increased  one  per  cent,  after  the  lapse  of 
every  five  years,  until  it  reaches  five  per  cent.  The 
lines  must  pay  for  paving  and  repairing  the  streets 
where  new  tracks  are  put  down,  in  the  one  instance, 
and  where  the  running  of  the  cars  is  responsible  for 
the  wear  and  tear  thereof,  in  the  other. 

The  Grosse  Leipziger  Strassenbahn  Gesellschaft, 
the  larger  company,  known  as  the  "Blue  Line."  is 
capitalized  at  10,000,000  marks  ($2,380,000),  which 
is  divided  into  10,000  shares  oif  1,000  marks  ($238) 
each.  It  has  a  bonded  indebtedness  of  $2,380,- 
000,  bearing  four  per  cent,  interest  per  annum, 
which  is  divided  into  6,500  bonds  of  $238  each, 
and  7.C00  bonds  of  $119  each.  The  company  has 
paid  regular  dividends  to  its  stockholders  since  1896, 
when  it  began  operations,  as  follows :  For  the  years 
1896,  1897,  1898,  1899,  1900,  1901  and  1902,  six, 
eight,  eight,  eight,  seven,  5%  and  5%  per  cent.,  re- 
spectively. 

The  Leipziger  Elektrische  Strassenbahn  Gesell- 
schaft the  other,  known  as  the  "Red  Line,"  is  cap- 
italized at  6,250,000  marks  ($1,487,500),  which  is 
divided  into  6,5CX)  shares  of  1,000  marks  ($238) 
each.  It  has  a  bonded  indebtedness  of  $952,000, 
bearing  four  per  cent,  interest  per  annum,  which 
is  divided  into  2,000  bonds  of  $238  each  and 
4,000  bonds  of  $119  each.  Regular  dividends  have 
been  paid  the  stockholders  since  its  organiza- 
tion, as  follows:  1895  to  1899,  four  P^r  cent,  per 
annum;  1900,  three  per  cent;  1901,  two  per  cent., 
and  1902,  two  per  cent. 

The  overhead-trolley  systeni  is  used  by  both  com- 
panies. The  trolley  wires  are  suspended  in  the  air 
by  wires  fastened  to  the  houses  on  either  side  of 
the  streets.  Where  there  are  no  houses,  iron  posts, 
located  perhaps  two  feet  in  from  the  curbstone,  are 
used  as  supports.  The  tracks  are  laid  with  such  ex- 
actness and  precision  that  there  is  little  delay  or 
annoyance  caused  by  the  trolley  arm  becoming  dis- 
placed. 

The  lines  have  131. 17  miles  of  tracks,  including 
those  in  the  various  car  sheds,  77.2  miles  of  which 
belong  to  the  larger  company  and  53-97  miles  to  the 
smaller.  The  former  has  had,  for  several  years  past, 
its  own  car  shops.  It  has  275  motor  cars  and  112 
closed  and  30  open  trailers — in  all,  417  cars  in  use. 
The  smaller  company  has  130  motor  cars  and  20 
closed  and  ,30  open  trailers — in  all,   180  cars  in  use. 

r.  From  advance  sheets  of  consular  reports,  IVlr.  Warner  bciiin 
tJnitcd  States  consul  at  Leipsic,  Germany.  The  report  is  dated  at 
Leipsic,  July  y,  1903. 


The  smaller  company's  cars  are  fitted  with  the  or- 
dinary hand  brakes,  while  those  of  the  Blue  Line 
have  the  latest  Westinghouse  air  brakes  attached, 
in  addition  to  the  hand  brakes.  All  cars  are  lighted 
by  electricity,  oil  lamps  being  sometimes  placed  in 
one  corner  at  either  end,  but,  strange  to  say,  none 
of  the  cars  is  heated,  even  in  the  coldest  days  in 
winter.  In  winter  the  car  floors  are  covered  with 
straw,  and  strips  of  cheap  cotton-plush  cloth  are 
hung  before  the  windows  to  keep  at  least  some  of 
the  cold  air  off   the  passengers'   backs. 

An  automatic  signal  box  was  first  introduced  by 
the  smaller  coinpany  last  year.  These  boxes  are 
placed  at  the  crossings  of  electric  street  railways  to 
warn  motormen  of  the  approach  of  cars  in  another 
direction.  They  have  been  found  to  be  very  satis- 
factory by  both  compariies,  as  they  are  no  longer 
compelled  to  station  flagmen  at  the  crossings  or 
to  have  the  conductors  run  forward  to  see  if  the 
way  is  clear. 

Cars  are  run  froni  5:17  in  the  morning  until  mid- 
night, upon  schedules  varying  from  four  to  15  min- 
utes apart.  Municipal  ordinances  prescribe  that 
street  cars  shall  not  run  at  a  higher  rate  of  speed 
than  nine  miles  an  hour  in  the  business  sections ; 
with  trailers,  7.2  miles,  and  in  the  suburbs,  15  miles, 
or  12  miles  with  trailers.  Cars  are  not  to  be  stopped 
at  every  corner  to  let  passengers  on  or  off,  but  at 
places  perhaps  250  yards  or  less  apart,  marked  for 
the  guidance  of  the  public  by  iron  signposts  placed 
a  foot  or  two  in  from  the  curbstone. 

To  each  motor  car  there  is  a  motonnan,  who  is 
forbidden  to  talk  with  passengers,  and  a  conductor, 
whose  duty  it  is  to  be  on  the  back  platform  every 
time  the  car  stops  to  help  passengers  on  or  off.  A 
municipal  ordinance  requires  that  when  a  trailer  is 
attached  another  conductor  must  be  carried  to  look 
after  it.  Trailers  and  motor  cars  are  not  connected 
by  a  passageway,  and  passengers  are  not  allowed 
to  go  from  one  to  the  other  without  paying  an  addi- 
tional fare.  There  are  20  seats  in  each  car,  and 
when  all  are  taken  no  more  passengers  are  allowed 
inside,  as  the  aisles  must  be  kept  clear. 

There  are  a  certain  number  of  standing-rooin 
places  on  the  front  and  rear  platforms — perhaps  15 
on  an  average.  When  these  are  taken  and  the  inside 
is  full,  the  conductor  hangs  out  at  the  rear  end 
cf  the  car  by  the  entrance  a  sign  "Occupied,"  and 
no  more  stops  are  made  to  take  on  passengers  until 
some  are  first  let  off. 

The  fare  for  a  single  trip  is  2.38  cents  (10 
pfennigs),  which  entitles  one  to  a  free  transfer. 
Passengers  carrying  large  baskets,  bundles,  etc.,  must 
pay  a  full  fare  for  such.  The  Red  Line  issues  six 
tickets  for  11. 9  cents  (50  pfennigs).  Both  lines  issue 
commutation  tickets  good  for  three,  six  and  12 
months,  respectively.  Postmen  and  telegraph  and 
messenger  boys  are  carried  by  contract,  the  imperial 
government,  paying  a  yearly  sum  therefor.  More 
than  seven  at  a  tiine,  however,  may  not  ride  on  the 
same  car. 

All  employes  of  the  city,  as  well  as  those  con- 
nected with  the  police  department,  when  in  uniform, 
are  entitled  to  ride  upon  the  front  platform  free 
of  charge,  but  never  more  than  two  at  a  time.  In 
addition  thereto,  a  large  number  of  the  city  officials 
— at  the  present  time  560 — are  given  "annual  passes." 

To  school  children  under  15  years  of  age  are 
issueil  special  cards,  which  are  good  only  upon  the 
lines  running  between  their  respective  homes  and 
the  schools  they  attend  and  between  certain  hours 
of  the  day.  Under  no  circumstances  are  these  chil- 
dren allowed  to  get  on  or  off  cars  while  they 
are  in  motion. 

In  the  year  1902  the  cars  of  the  Grosse  Leipziger 
Strassenbahn  Gesellschaift  traveled  8,927,939.24  miles, 
and  received  $1,009,589.77  for  carrying  45,007,637 
passengers.  The  company's  receipts  were  2.24  per 
passenger  and  7.02  cents  per  car-kilometer  (0.621 
mile). 

The  cars  of  the  Leipsic  Elektrische  Strassenbahn 
Gesellschaft  during  the  same  period  traveled  350,- 
302.48  miles  and  received  $395,062.86  for  carrying 
18,160,928  passengers.  The  receipts  of  this  company 
were  2.16  cents  per  passenger  and  6.23  cents  per 
car-kilometer. 

The  wages  of  a  conductor  is  $20  per  month  for 
the  first  year's  service ;  the  same  amount  is  paid  a 
motorman  for  the  first  six  weeks  he  works.  After 
their  respective  apprentice  terms  have  expired  they 
are  paid  from  $21.42  to  $28.52  per  month,  the  ainount 
being  fixed  by  the  length  of  time  they  have  been 
employed.  The  men  are  given  one  day  off  in  every 
six,  seven  or  eight,  depending  upon  the  number 
of  hours  each  one  is  compelled  to  work  daily.  A 
working  day   is   usually  from    10  to  12  hours. 

In  the  expenses  are  included  the  cost  of  new  ma- 
terials, repairs,  and  cleaning  and  repairing  the  streets. 
As  to  this  last-mentioned,  it  should  be  said  that  the 
streets  are  cleaned  and  sprinkled  by  the  city  gov- 
ernment, for  which  services  the  railway  coinpanies 
are  charged.  Last  year  the  Blue  Line  paid  $18,- 
187.25  and  the  Red  Line  $11,581.97  for  this  purpose. 
Street  paving  and  repairing  is  done  by  contract. 
The  city,  however,  superintends  the  work,  to  see 
that  it  is  properly  done,  and  for  this  service  charges 
five  per  cent,  of  the  contract  price.  Last  year  the 
Blue  Line  paid  $57,001.51  for  this  purpose,  and  the 
Red  Line  ,$32,907.60. 

In  winter  when  the  snow  falls  the  street-car  com- 
panies iTiust  keep  their  respective  tracks  clear,  and 
for   this   purpose   snow  plows  are   used.     The   Blue 


Line  has  15  such  plows  and  the  Red  Line  six.  The 
snow  is  piled  on  either  side  of  the  tracks  and  carted 
away  by  the  city,  which  charges  the  street-car  coin- 
panics  from  43  cents  to  65  cents  per  wagonload  con- 
taining about  71  cubic  feet,  the  price  depending  upon 
the  length  of  the  haul.  Last  year  the  Blue  Line  paid 
$2,3:4.28  for  having  snow  cleared  away. 

For  the  benefit  of  those  employes  whose  wages 
do  not  exceed  $476  per  annum,  sick,  accident,  life- 
insurance  and  assuritv  'funds  are  estaljlished.  These 
are  also  charged  to  the  expense  accounts,  as  is  also 
the  cost  of  the  employes'  uniforins,  each  man  being 
provided  with  at  least  one  uniform,  two  caps,  an 
overcoat,  etc.,  per  annum,  except,  however,  those 
who  are  working  for  the  first  year,  from  whose 
wages  10  pfennigs  per  day  is  deducted  to  pay  for 
the  uniforms.  Under  taxes  are  included  the  two 
per  cent,  of  the  total  receipts,  which  are  mentioned 
in  the  paragraph  upon  concessions — taxes  upon  real 
estate,   revenue  stamps,   etc. 


German    Telegraph    ar.d    Telephone 
Statistics. 

Deputy  Consul-general  S.  W.  Hanauer,  stationed 
at  Frankfort,  Gerinany,  says  that  telegraph  and  tele- 
phone statistics  of  the  German  Empire  for  1900  have 
just  been  printed.  According  to  the  statistics,  Ger- 
many in  igoo  had  24,471  telegraph  offices  with  36,000 
instruments  in  operation,  and  there  were  2,411  cities 
and  towns  having  public  municipal  telephone  sys- 
tems with  305,795  connections.  A  comparison  of 
figures  shows  that  in  the  same  year  Great  Britain 
had  11,512  telegraph  offices  and  38,000  instruments, 
and  the  United  States  had  22,954  telegraph  offices 
and  8i,iD00  instruments.  In  the  number  of  tele- 
graphic messages  transmitted  during  the  year  Ger- 
many ranks  fourth  among  the  nations,  the  order 
being:  Great  Britain,  92,000,000;  United  States, 
63.ooo,o(X);    France,  50,(xio,ooo;   Germany,  46,000,000. 

[It  inay  be  remarked  that  in  these  German  statistics 
the  figures  for  the  United  States'  are  rather  under- 
stated. For  the  year  ended  June  30,  1902,  the  West- 
ern Union  Telegraph  Company  reported  23,238  offi- 
ces, 972,766  miles  of  wire  and  65,657,049  messages. 
If  the  figures  of  the  Postal  Telegraph  Company  were 
added,  as,  of  course,  they  should  be  to  give  the  total 
for  the  United  States,  the  results  would  be  consid- 
erably larger,  particularly  in  number  of  messages. — 
Ed.l 


Electric  Parade  in  St.  Louis. 

The  St.  Louis  Globe-Democrat  says  that  that  city, 
will  this  year  celebrate  the  coming  of  the  Veiled 
Prophet  on  October  6th  with  an  electric  pageant 
which,  it  is  promised,  will  eclipse  all  previous  cele- 
brations in  honor  of  the  prophet.  The  novel  feature 
of  this  year's  parade  will  be  the  employment  of 
electricity  for  propelling  and  illuminating  the  floats. 
The  familiar  blanketed  steeds,  led  by  dusky  grooms 
in  red  cloaks,  have  been  discarded  for  the  trolley 
wire  and  motor.  By  this  method,  of  course,  the 
route  of  the  parade  will  be  confined  to  streets  which 
have  car  tracks.  It  will  be  the  first  "horseless" 
pageant  which  the  Veiled  Prophet  has  deigned  to 
honor  with  his  august  presence. 

Although  the  trolley  parade  for  festival  purposes 
did  not  originate  in  St.  Louis — it  having  been  tried 
with  success  at  Kansas  City  and  elsewhere  last 
year — the  original  idea  has  been  greatly  elaborated 
and  improved  upon  for  this  year's  St.  Louis  parade. 
The  effects  obtained  by  electrical  illumination  of 
the  floats  far  surpass  in  brilliancy  anything  which 
could  be  secured  by  the  old  method  of  torches,  flam- 
beaux and  red  fire.  The  committee  is  headed  by 
George  J.  Tansey,  representing  the  Veiled  Prophet's 
Association. 


Cost  of  Electric  Drilling. 

Some  interesting  figures  concerning  the  cost  of 
operating  electric  drills  in  mine  operation  are  em- 
bodied in  the  report  of  John  B.  Hobson,  general 
manager  of  the  Consolidated  Caribou  Mining  Coin- 
pany, Bullion.  B.  C.  There  are  five  drills  oper- 
ated at  the  plant,  four  driven  with  two-horsepower 
motors  and  one  with  a  1%-horsepower  motor,  all 
on  a  iio-volt  circuit.  The  drills  are  all  provided 
with  seven-foot  flexible  shafts,  adjustable  tripods, 
drifting  columns,  flexible  cables  and  drill  points 
suitable  for  two  to  eight-foot  holes.  The  cost  of 
operation  for  10  hours  may  be  summed  up  as  fol- 
lows :  Steam  power — One  cord  wood,  $2.25 ;  engi- 
neer, $4 ;  lubricants  for  engine  and  generator,  35 
cents ;  total,  $6.60.  Operating  drills — Drillmen  and 
helpers,  $18 ;  blacksmith  and  helper,  $6 ;  charcoal. 
75  cents ;  lubricants,  20  cents ;  total  for  operation, 
$24.95.  Total  for  operation  and  power,  $31.55.  To 
do  exactly  the  same  amount  of  work  by  hand  would 
cost  $59.45  more,  or  $91. 


A  project  is  developing  to  establish  an  electric  rail- 
road from  Timpson.  Shelby  County,  Texas,  to  Dallas, 
Texas,  via  Tyler  and  Canton.  Stock  is  reported  to 
have  been  subscribed  by  the  people  along  the  line  pro- 
jected. The  intention  is  to  enter  into  competition 
with  steam  roads  for  both  freight  and  passenger 
business,  and  bids  on  contracts  for  carrying  United 
States  mails  will  be  made,  and  the  owners  will  ask 
for    recognition    by    the    Railway    Commission. 
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DEVELOPMENT  OF  THE  TELEPHONE   FIELD. 


Death  of  H.  C.  Raney. 

Henry  C.  Raney,  cx-presidcnt  of  (he  Interstate 
Independent  Telephone  Association,  died  at  his  home 
in  Fairfield.  Iowa,  on  Angust  21st.  the  fnneral  taking 
place  at  Fairfield  on  the  23d.  The  deceased  had  a 
liost  of  friends  in  his  home  town  and  the  surround- 
ing country,  and  the  evidences  of  mourning  were 
many  and  sincere.  There  were  many  floral  tributes 
at  the  funeral,  including  one  design  sent  by  the 
Iowa  Telephone  Association,  of  which  Mr.  Raney 
was  also   a   former   president. 

Henry  Clay  Raney  w-as  born  in  JeiTerson  County, 
Iowa,  in  December,  1S56,  and  has  always  lived  in 
Fairfield  or  its  immediate  vicinity.  He  was  edu- 
cated in  the  common  schools  and  at  Parsons  Col- 
lege. Fairfield,  being  a  member  of  the  first  class 
turned  out  by  that  institution.  Mr.  Raney  took  up 
the  study  of  law  and  after  being  admitted  to  the  bar 
in   1S84  practiced  until  the  time  of  his  death,  being 


HENRY    C.    RANEY. 

a  member  of  the  firm  of  Raney  &  Simmons.  Al- 
though a  lawyer,  Mr.  Raney  became  much  inter- 
ested in  telephone  inalters,  especially  such  as  re- 
lated to  the  Independent  movement,  and  about  eight 
years  ago  organized  the  Jefferson  County  Telephone 
Company,  of  w^hich  he  was  made  president.  When 
the  Interstate  Independent  Telephone  Association  was 
formed  in  Chicago  in  the  spring  of  1902  Mr.  Raney 
was  elected  as  its  first  president.  He  had  also  served 
as  president  of  the  Iowa  Telephone  Association,  as 
has  been  stated,  and  at  the  time  of  his  death  he  was  a 
member  of  the  excutive  committee  of  that  body. 
He  was  an  enthusiastic  Independent  and  a  man  of 
keen,  active  intelligence.  His  death  is  sincerely  re- 
gretted. 

Independent  Telephone  Prospects  in 
Cincinnati. 

The  Fitzsimmons  Telephone  Company  of  Cin- 
cinnati has  leased  the  Cincinnati  Omnibus  Building 
on  Longworth  Street  and  will  remodel  it  at  once 
and  install  a  new'  exchanee.  Three  stories  will  be 
added  to  the  building,  and  these,  with  the  second 
floor,  will  be  used  by  the  company. 

W.  C.  Prickett  of  Dayton,  Ohio,  representing  east- 
ern capital,  has  become  interested  in  the  company 
which,  it  is  said,  will  be  reorganized  in  a  short 
time  with  a  capital  stock  of  $6,000,000.  It  is  esti- 
mated that  it  will  require  about  $4,000,000  to  put 
in  the  plant.  There  is  some  probability  that  an 
automatic  exchange  may  be  useij.  It  is  the  in- 
tention to  have  no  party  lines  and  a  system  which 
will  insure  absolute  privacy  in  conversation  will 
probably  be   used. 

The  recently  elected  officers  of  the  company  are 
as  follows:  President,  Philip  Fitzsimmons;  vice- 
president  and  general  manager,  W.  C.  Prickett; 
secretarj'  and  treasurer,  D.  J.  Hauss ;  general  coun- 
sel, P.  M.  Pogue;  engineer,  R.  C.  GifFord.  They 
also  constitute  the  board  of  directors.  The  com- 
pany now  has  a  permit  from  the  Probate  Court  to 
erect  an  overhead  system,  and  it  is  believed  that  the 
right  to  build  underground  conduits  will  also  be 
secured    in   a    short   time. 

Arrangements  have  been  completed,  it  is  said,  be- 
tween this  company  and  combinations  in  Ohio,  In- 
diana and  Kentucky  by  which  Cincinnati  will  be 
connected  with  the  Independent  exchanges  all  over 
these   States. 


Indiana  Telephone  Items. 

The  franchise  of  the  Central  Union  Telephone 
Company  in  Wabash  expired  last  week,  and  no 
renewal   so   far   has   been   asked. 

Severe  wind  and  electric  storms  during  the  last 
week  did  considerable  damage  to  telephone  property 
throughout  the  state.  Four  hundred  telephones  were 
put  out  of  service  in  Indianapolis,  200  in  Lafayette 
and  a  large  number  were  burned  out  in  Madison 
County,  south  of  Anderson.  Miss  Mabel  Meckel,  an 
operator  in  the  Cumberland  Telephone  Company's 
exchange  in  Evansville  fell  dead  at  her  post  of  duty. 
She  had  asked  the  chief  operator  but  a  moment  be- 
fore to  be  relieved  from  duty,  as  she  feared  the 
storm  then  raging.  Death  was  superinduced  by 
fright.  Many  people  in  the  city  felt  the  effects  of 
lightning  by  coming  in  contact  with  the  telephone 
and  telegraph  wires. 

For  the  third  time  this  summer  the  electrical 
workers  employed  by  the  Lafayette  Telephone  Com- 
pany have  gone  on  a  strike.  A  boy  was  sent  from 
the  stockroom  to  disconnect  an  instrument  in  a 
private  home,  and  because  of  this  the  linemen  quit 
work.  Now  that  they  are  out  they  refuse  to  return 
until  the  company  signs  an  agreement  which  they 
have  presented  demanding  a  greater  degree  of  au- 
thority in  doing  their  work,  a  higher  wage  scale 
and  eight  hours  per  day  with  nine  hours'  pay  on 
Saturday.  Manager  Friberg  is  greatly  incensed  be- 
cause the  men  left  the  employment  of  the  company 
just  after  a  severe  storm  .had  disabled  the  plant,  and 
declares  he  will  not  take  back  a  single  striker  if 
he  can  help  it. 

The  strike  of  the  Electrical  Workers'  LInion  against 
the  Central  Union  Telephone  Company  that  has 
been  on  for  two  months  in  Anderson,  Alexandria 
and  Elwood,  has  been  declared  off  and  the  boycott 
of  the  trades  councils  of  the  three  cities  removed. 
Messrs.  Kline  &  Daily  of  Indianapolis  and  Swain  of 
Anderson,  representing^  the  company,  and  commit- 
tees of  the  trade  councils  and  electrical  workei's' 
union,  held  a  meeting  on  August  26th  and  agreed 
on  the  terms.  The  company  will  pay  the  union 
scale  to  its  old  linemen,  but  they  resume  work  as 
individuals  instead  cf  a  body  of  union  men.  The 
linemen  are  to  receive  $65  a  month,  and  only  union 
men  are  to  be  employed   after  30   days. 

After  careful  experiments  E.  P.  Griffith,  manager 
of  the  Erie  Railroad  Company's  line  crossing  north- 
ern Indiana,  announces  that  he  will  equip  the  line 
across  Indiana  with  telephones,  and  subsequently 
the  entire  line.  The  telegraph  operators  are  protest- 
ing on  the  alleged  ground  that  the  use  of  a  single 
wire  for  telegraph  and  telephone  purposes  makes 
the  former  uncertain  and  imperfect.  Those  con- 
versant with  the  situation  say  the  fear  that  the 
telephone  will  ultimately  supplant  the  telegraph  iu 
train  operation   is  back  of  the  protest. 

The  Western  Union  Telegraph  Company,  which 
wnll  soon  be  superseded  on  the  Pennsylvania  Rail- 
way lines  in  Indiana  by  the  Postal  Telegraph  Com- 
pany, announces  that  it  will  maintain  its  lines  and 
establish  a  telephone  messenger  service  in  Logans- 
port  and  other  cities  within  the  territory  traversed 
by  its  lines  at  present.  F. 


Telephone    News  from   the    Northwest. 

The  La  Crosse  Telephone  Company  is  making  im- 
provements to  its  system  in  La  Crosse,  Wis.,  so  that 
the  North   Side  will  be  connected  by  cable. 

The  council  of  Owatonna.  Minn.,  has  relented  and 
passed  the  franchise  requested  by  the  American 
Telephone  and  Telegraph  Company,  after  once  re- 
fusing to  do  so. 

The  Bridgewater  (S.  D.)  Rural  Telephone  Com- 
pany has  received  materials  for  the  construction  of 
a   line   12  miles  northeast   from  town. 

The  Central  Wisconsin  Telephone  Company  will 
construct  a  new  line  from  Alma  Center  to  Fairchild, 
Wis. 

Contracts  are  let  for  the  erection  of  a  telephone 
building   at   Portal.    N.   D. 

The  Home  Telephone  Company  has  begun  in- 
stalling a   local    exchange  at   Washburn,   Wis. 

The  Farmers'  and  Merchants'  Mutual  Telephone 
Company  of  Le  Sueur,  Minn.,  was  organized  last 
November  with  less  than  80  subscribers,  and  now 
has  158.  It  also  has  nearly  80  miles  of  country 
lines. 

The  Charles  Mix  County  Telephone  Company  of 
Platte,  S.  D.,  has  been  incorporated  with  $5,000 
capital  stock,  succeeding  to  the  co-operative  ex- 
change. The  system  will  be  extended  into  the 
country. 

The  Consolidated  Telephone  Company  is  installing 
a    local    exchange    at    Frederic,    Wis. 

C.  0.  Wheeler  has  sold  the  telephone  exchange 
at  Fertile,  Minn.,  to  the  Fertile  Brickyard  Company 
for  $5,000.  This  is  the  fifth  exchange  which  Mr. 
Wheeler    has    installed    and    sold. 

The  What  Cheer  (Iowa)  Telephone  Company  has 
been  incorporated  with  a  capital  of  $5,000  by  E.  R. 
Hatcher,  J.  T.   SnoulTer  and  others. 

The  Sumner  (Iowa)  Telephone  Company,  capi- 
talized at  $30,000,  has  passed  under  the  control  of 
V.  Stevens  of  the  Standard.  Interstate  and  Dubuque 
line,  who  has  purchased  $18,000  worth  of  the  stock. 
The  company  has  about  150  miles  of  lines  in  op- 
eration. 


The  Iowa  Telephone  Company  has  let  the  con- 
tract for  the  uew  exchange  building  at  Des  Moines 
to  Garthwait  &  Co.  of  Chicago  for  $37,006.  The 
building  will  be  three  stories  high,  and  68  by  106 
feet  on  the  ground.  The  company  has  its  new 
conduit  system  about  half  completed  and  will  greatly 
improve    the    pole    system. 

The  business  men  of  Reinbeck,  Iowa,  will  organ- 
ize a  telephone  company  to  connect  with  the  various 
rural    lines    in    the    neighborhood.  R. 


Progress  of  the  Illinois  Telephone  Com- 
pany in  Chicago. 

The  Illinois  Telephone  and  Telegraph  Company 
has  commenced  the  installation  of  telephones  in 
some  of  the  large  office  buildings  in  Chicago,  and 
it  is  expected  that  within  a  short  time  10,000  tele- 
phones will  be  connected  with  the  large  automatic 
exchange  on  Fifth  Avenue  and  ready  for  service. 
Many  of  the  downtown  buildings  have  been  wired, 
and  as  soon  as  telephones  have  been  installed  in 
these  and  everything  is  in  working  order  the  com- 
pany expects  to  extend  the  system  until  100,000  in- 
struments are  connected.  Among  the  office  build- 
ings wdiich  have  been  wired  are  the  New  York  Life, 
Rookery,  Security,  Royal  Insurance,  Ashland, 
Brother  Jonathan.  Home  Insurance.  Unity,  Rialto, 
Association.  Gaff,  Roanoke,  Stock  Exchange,  Ked- 
zie,  Record-Herald,  Fisher,  Mailer.  Tacoma,  Colum- 
bus Memorial,  Journal  and  Chronicle  Buildings.  A 
charge  of  five  cents  will  be  made  for  each  out-going 
call,  provided  that  if  at  this  rate  the  charge  should 
reach  $85  in  less  than  a  year,  the  use  of  the  tele- 
phone will  then  be  free  for  the  remainder  of  the 
year. 

Mr.  H.  H.  Robinson  has  accepted  the  position  of 
general  manager  of  the  Illinois  Telephone  and  Tele- 
graph Company  of  Chicago,  having  taken  charge  of 
the  office  on  September  ist.  To  accept  this  position 
he  presented  his  resignation  as  general  manager  of 
the  United  States  Telephone  Company  at  Cleveland, 
the  long-distance  company  of  the  Federal  telephone 
system.  Mr.  Robinson's  ability  as  a  telephone  man- 
ager is  well  known.  He  began  his  telephone  career 
with  the  Chicago  Telephone  Company  and  later  en- 
tered the  service  of  the  Central  Union  Telephone 
Company,  of  which  company  he  became  general 
superintendent  in  1899.  He  has  recently  become  a 
strong  advocate  of  the  automatic  telephone  exchange 
and  believes  it  superior  to  all  other  systems.  Among 
other  things  he  has  this  to  say  of  the  automatic  sys- 
tem :  "I  believe  that  another  10  years  will  see  the 
last  of  the  manual  switchboard  in  all  of  the  large 
exchanges.  It  is  derided  by  the  manufacturer  of 
the  manual  boards,  but  it  would  be  hard  to  find  one 
such  wdio  is  not  secretly  or  openly  working  to  de- 
velop an  automatic  board.  Even  the  Western  Elec- 
tric, an  American  Bell  concern,  is  working  on  an 
automatic  system  and  has  been  for  several  years." 
Mr.    Robinson   is   but   29  years   of  age. 


MANUFACTURERS    AND    DEALERS. 

The  Automatic  Electric  Company  of  Chicago  is 
now  equipping  the  following  plants  with  Strowger 
automatic  telephone  apparatus  :  Citizens'  Telephone 
Company,  Grand  Raoids.  Mich.,  5.000  stations : 
Northeastern  Telephone  Company.  Portland.  Maine, 
2,500  stations ;  St.  Marys  Telephone  Company,  St. 
Marys,  Ohio,  500  stations ;  Cleburne  Telephone  Com- 
pany, Cleburne,  Texas,  640  stations :  Southern  Tele- 
phone Construction  Company,  Columbus,  Ga.,  700 
stations  :  University  of  Illinois,  Urbana,  50  stations  ; 
University  of  Chicago,  50  stations  ;  Armour  Packing 
Company,  St.  Louis,  Mo..  45  stations ;  Union  Tele- 
phone Company,  Ltd.,  Woodstock,  New  Brunswick, 
Canada,  no  stations.  All  of  these  will  be  in  opera- 
tion in  a  few  weeks. 

The  strike  at  the  factory  of  the  Kellogg  Switch- 
board and  Supply  Company  in  Chicago,  which  at 
one  time  threatened  to  tie  up  many  other  indus- 
tries, is  over,  and  the  company  is  again  able  to 
serve  its  customers  with  its  usual  promptness.  The 
Kellogg  company  has  recently  installed  three  ex- 
change equipments  of  600  lines  present  capacity 
each,  for  Durham,  N.  C. ;  Connersville,  Ind.,  and 
Norwalk,  Ohio.  These  exchanges  each  have  an  ulti- 
mate capacity  of  1.200  lines.  The  new  selective 
system  recently  installed  by  the  Kellogg  company 
at  Buffalo,  N.  Y. ;  La  Crosse,  Wis.;  Canton,  Ohio; 
Norwalk,  Ohio,  and  Bellefontaine,  Ohio,  is  meeting 
with  success.  This  system  rings  selectively  four 
parties  on  a  metallic  line  without  the  use  of  ground 
connections  ands  with  no  interference.  The  sub- 
scribers speak  highly  of  the  service,  many  of  them 
not  knowing  that  they  are  on  a  party  line.  The 
apparatus  used  in  a  subscriber's  instrument  is  no 
more  complicated  than  in  a  regulai-  central  battery 
set.  As  a  matter  of  fact,  the  ringer,  which  is  the 
main  difference,  is  made  more  substantial  and  can 
stand  rougher  usage. 
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CORRESPONDENCE 


London  Letter. 

Loiulon,  England,  August  22.— Although  the  ma- 
jority of  the  main-line  steam-railroad  companies 
serving  suburban  London  have  acquired  powers  for 
adopting  electric  traction  for  these  services,  the  pos- 
sibility of  an  immediate  move  in  this  direction  may 
be  gauged  from  the  following.  The  views  of  the 
Great  Northern  Railway  Company,  and  of  the  com- 
panies in  question,  are  that  the  decision  as  between 
steam  and  electric  power  will  depend  upon  whether 
a  steam  locomotive  can  be  designed  and  constructed 
which  will  give  much  greater  acceleration  coupled 
with  greater  carrying  power,  without  duly  increas- 
ing and  concentrating  the  weight.  If  the  directors 
of  the  Great  Northern  company  are  still  so  uncon- 
vinced of  the  advantages  of  electric  traction  at  this 
late  period  of  progress,  little  hope  can  be  held  out 
of  any  immediate  movement.  On  the  other  hand, 
another  main-line  company,  the  Great  Western  Com- 
pany, has  already  put  in  hand  the  "electrification" 
of  its  line  between  Hammersmith  and  Bishops 
Road,  in  order  to  form  a  junction  with  the  con- 
verted Metropolitan  District  Company's  lines  when 
these  are  completed.  The  Great  Western  Company 
also  proposes  to  erect  a  permanent  power  house  at 
Park  Royal,  and  to  remove  its  present  purely  light- 
ing plant  at  Paddington.  The  Northeastern  Com- 
pany, which  is  actively  converting  certain  of  its  lines, 
is  keenly  feeling  the  electric  tramway  competition 
in  the  northeast  of  England,  where  such  means  of 
locomotion  are  greatly  in  favor.  The  directors  of 
the  Isle  of  Wight  Railway,  a  comparatively  small 
company,  as  its  name  implies,  are  afraid  to  touch 
electric  traction  for  the  present.  Again,  the  Taff 
Vale  Railway  Company  in  Wales  has  expressed  a 
preference  for  a  motor  coach  propelled  by  petrol 
to  an  electric  train,  and  experiments  by  the  London 
and  Southwestern  Company  are  also  being  carried 
out   in   this    direction. 

Mr.  Moseley,  who  will  be  remembered  in  the 
United  States  as  having  piloted  a  commission  of 
trades  unions  through  the  United  States,  will,  in 
October,  be  invading  American  shores  with  a  com- 
mission of  highly  technical  gentlemen  to  inspect  the 
systems  of  education  in  use  there.  The  commission 
comprises  over  30  members  interested  in  educational 
matters  from  various  points  of  view,  and,  on  the 
electrical  engineering  side  there  are  Professor  W.  E. 
Ayrton,  F.  R.  S.,  of  the  city  and  guilds  of  London 
Institute,  and  Professor  Magnus  Maclean,  of  the 
Glasgow  and  West  of  Scotland  Technical  College. 
Mr.  Moseley  is  defraying  the  whole  cost  of  the  ex- 
pedition  out  of   his  own   pocket.    . 

Two  little  matters  appertaining  to  progress  in 
electrical  locomotion  are  interesting.  First,  the 
Government  Bill,  which  was  to  make  the  present 
Light  Railways  Act  (a  temporary  measure  renewed 
every  year)  a  permanent  piece  of  legislation,  has 
been  abandoned  without  any  reason  being  given. 
Secondly,  the  fact  that  the  Royal  Commission  in 
London  Traffic  will  not  report  to  the  government 
for  some  months  to  come  has  prevented  any  new 
locomotion  schemes  for  London  being  placed  be- 
fore Parliament  for  another  session,  which  means  a 
delay  of  12  months,  if  not  more. 

A  daily  newspaper  correspondent,  during  the  naval 
maneuvers  just  completed,  made  some  interesting 
comments  regarding  space  telegraphy  on  board. 
He  stated  that,  although  the  Magnificent,  the  war- 
ship he  was  on,  was  able  to  establish  communication 
with  the  Europa,  continued  interruption  from  the 
Marconi  station  at  the  Scillies  prevented  much  sense 
being  got  out  of  the  messages.  He  is  of  the  opin- 
ion that  space  telegraphy  can  easily  be  "fogged," 
and  that  at  present  its  utility  is  more  or  less  of  an 
uncertain   character. 

It  is  stated  that  the  National  Telephone  Company, 
since  it  acquired  the  municipal  telephone  service  at 
Tunbridge  Wells,  has  not  given  entire  satisfaction 
to  the  subscribers,  and  that  certain  little  annoying 
additions  are  being  made  to  the  agreed  charges. 

The  British  Association  meeting  at  Southport, 
which  will  be  commenced  on  September  Qth,  is  an- 
ticipated to  be   something  above  the  normal. 

According  to  some  figures  just  stated  in  the  House 
of  Commons,  it  appears  that  the  London  County 
Council  has  used  about  5,000  tons  of  rails  of  British 
manufacture  in  the  reconstruction  of  its  lines  to 
electric  traction,  and  about  10,720  tons  of  foreign 
make.  The  company  which  used  to  run  the  lines 
used  about  i,ogo  tons  of  foreign  rails  per  annum, 
and  none  of  British  make.  This  may  be  interesting 
in  relation  to  Mr.  Chamberlain's  proposed  fiscal  re- 
forms. 

The  Lancashire  Electric  Power  Company,  one  of 
the  "bulk"  supply  companies  owning'  a  franchise 
for  a  large  territory,  has  now  raised  the  necessary 
capital  for  the  equipment  of  its  first  generating  sta- 
tion, which  will  be  near  Radclille,  and  a  contract 
has  been  entered  into  with  the  Lancashire  Power 
Construction  Company  to  equip  a  station  having  a 
capacity  of  6,000  kilowatts,  with  sub-stations  and  60 
miles  of  mains.  Every  effort  is  being  made  to  expe- 
dite the  work  fif  construction,  as  a  numlier  of  local 
authorities   are  anxious   for  a   sup))ly.  W. 


New  York  Notes. 

New  York,  August  2g. — A  deal  of  considerable 
financial  importance  which  may  result  in  the  Inter- 
borough  Railway  Company  controlling  all  the  sur- 
face, underground  and  elevated  roads  in  Manhattan 
and  the  Bronx  as  well  as  the  gas  and  electric  com- 
panies, was  brought  about  by  the  purchase  of  Kuhn, 
Loeb  &  Co.'s  holdings  in  the  Metropolitan  Securities 
Company,  amounting  to  $7,000,000,  by  a  syndicate 
composed  of  William  C.  Whitney,  Thomas  F.  Ryan, 
P.  A.  B.  Widener  and  Thomas  Dolan,  together  with 
representatives  of  the  Standard  Oil  interests.  It  is 
asserted  that  the  transfer  was  secretly  made  over  a 
month  ago,  and  many  of  the  stockholders  who  have 
just  been  put  in  possession  of  the  facts  are  said 
to  be  dissatisfied.  In  the  deal  the  Standard  Oil 
capital  becomes  a  new  and  significant  factor  in  the 
situation.  The  Rockefellers  are  the  largest  holders 
of  stock  of  the  Consolidated  Gas  Company.  This 
corporation  in  turn  holds  a  majority  of  the  interest 
of  the  New  York  Edison  Company,  the  chief  pro- 
vider of  electric  power  in  the  borough  of  Manhat- 
tan. 

As  the  result  of  inaccuracy  in  readings  or  com- 
putations or  defects  in  the  meters  themselves,  the 
New  York  Edison  Company  has  paid  many  rebates 
to  large  consumers.  The  daily  papers  say  that  mis- 
takes in  electric  bills  have  been  discovered  by  a 
young  electrical  expert  who  was  employed  to  e.Kamine 
them  by  a  number  of  prominent  business  men. 

What  was  regarded  as  a  remarkable  escape  from 
instant  death  occurred  to  Thomas  Cronin,  an  elec- 
trician employed  by  the  Flatbush  Electric  Light 
Company.  Cronin  was  at  work  in  the  power  house 
of  the  company  at  Clarkson  Street  and  Nostrand 
Avenue,  stringing  new  cables  on  a  "dead"  or  out- 
of-service  switchboard  when  he  accidentally  swung 
one  of  the  cables  over  across  a  "live"  fuse  on  an 
adjoining  switchboard  and  2,200  volts  of  electricity 
passed  over  the  cable  to  his  body.  Cronin  was 
taken  to  the  hospital,  where  three  doctors  worked 
over  him  for  an  hour  before  he  revived.  For  an 
hour  afterward,  however,  he  was  delirious.  His 
escape  was  accounted  for  by  the  fact  that  he  was 
standing  on  the  dry  board  floor  at  the  time. 

Among  the  new  incorporations  in  New  York  state 
this  week  was  the  Granville  Electric  and  Gas  Com- 
pany of  Granville,  Washington  County,  with  a  cap- 
ital of  $150,000.  The  incorporators  are  F.  T.  Pem- 
ber,  E.  R.  Norton  and  N.  T.  Drake.  The  Niagara 
Safety  Trolley  Guard  Company  of  Niagara  Falls 
was  also  incorporated  with  a  capital  of  $50,000. 
Edward  McDonnell,  Morris  Cohn  and  Frederick 
Charmann    are    the    directors.  O. 


storm  of  unusual  severity  did  heavy  damage. 
Bridgeport,  Danbury,  New  Haven  and  other  centers 
report  very  bad  storms  of  a  similar  nature  on  the 
same  date,  causing  destruction  of  wires,  suspension 
of  street-railway  traffic  and  cessation  of  business 
in  many  places  where  electric  lights  were  the  only 
sources   of   lighting   service.  B. 


New  England  News. 

Boston,  Mass.,  August  29. — Rapid  progress  has 
been  made  during  the  month  of  August  by  the  con- 
tractors on  the  last  section  of  the  tunnel  in  Boston 
for  underground  trains  connecting  wdth  the  excava- 
tion under  the  harbor  to  East  Boston,  about  one- 
fourth  of  the  work  specified  being  now^  completed. 
The  station  beneath  the  famous  old  State  House, 
Boston's  most  highly-prized  revolutionary  war- 
times relic,  is  about  finished  also,  and  the  restora- 
tion of  the  building  and  its  surroundings  to  their 
former   appearance   is   in   hand. 

At  the  Boston  navy  yard  the  department  is 
shortly  to  have  in  operation  one  of  the  most  up-to- 
date  stations  for  space  telegraphy  as  yet  devised. 
The  contract  for  building  ^h'e  station,  erecting  the 
great  pole  and  installing  the  telegraphing  outfit  has 
been  awarded  to  a  Boston  concern,  H.  Pigeon  & 
Sons,  and  they  have  also  secured  the  contract  for  a 
station  on  Cape  Cod.  The  tall  staff  will  occupy 
a  conspicuous  place  in  the  open  park  near  the  com- 
mandant's residence,  and  the  tip  of  the  aerial  wire 
at  the  top  of  the  staff  will  be  180  feet  from  the 
ground.  A  small  house  for  the  tables  and  instru- 
ments is  planned,  and  the  location  will  also  be  the 
center  for  the  ordinary  telegraphic  transmission  work 
at  the  yard.  The  Cape  Cod  station  will  be  near 
Highland  light  and  will  have  a  staff  similar  to  that 
at  the  navy  yard,  with  a  cottage  and  power  station. 
The  two  contracts  call  for  an  expenditure  of  about 
$15,000. 

George  F.  Newton,  architect  of  the  ptoposed  new 
automobile  station  for  the  Massachusetts  Automobile 
Club  to  be  located  on  Boylston  Street,  Boston,  has 
filed  the  plans  therefor  at  the  department  of  build- 
ing inspection.  The  structure  is  to  be  three  stories 
in  height,  80  feet  front,  and  nearly  100  feet  deep, 
built  of  stone,  terra  cotta  and  brick,  and  will  cost 
$40,000   exclusive  of   the  land. 

Directors  of  the  Groton  and  Stonington  Street 
Railway  Company  (Conn.)  have  appointed  a  com- 
mittee to  select  a  power  site  and  secure  needed 
rights-of-way. 

Upon  the  application  of  Arthur  P.  Rugg,  attorney 
for  the  Trust  Company  of  the  Republic,  New  York 
city,  which  holds  a  note  for  $25,800  against  the 
Worcester  and  Southbridge  Street  Railway  Com- 
pany, Charles  M.  Thayer  and  John  A.  Hall  have 
been  appointed  receivers  for  the  Worcester  and 
Southbridge  company.  Officials  of  the  road  state 
that  the  embarrassment  is  due  to  the  fact  that  the 
floating  debt  could  not  be  handled  without  an  ex- 
tension of  time.  It  is  given  out  that  the  Worcester 
and  Southbridge  has  assets  of  $t,7SO,ooo,  with  total 
liabilities  of  less  than  $1,700,000.  The  capital  stock 
is  $500,000,  the  bonds  $500,000  and  the  floating  debt 
nearly  $700,000. 

At  Stamford,  Conn.,  on  August  2Sth,  an  electrical 


Canadian  Intelligence. 

Winnipeg,  Man.,  August  28. — The  grading  on  the 
new  electric-railway  route  to  Selkirk  is  about' fin- 
ished. The  company  which  has  the  charter  is  quite 
distinct  from  the  Winnipeg  Electric  Street  Car 
Company,  and  consequently  another  fare  will  have 
to  be  paid  on  boarding  the  new  cars.  .The  line  is 
to  be   in   running   order  by  November   ist. 

At  St.  Boniface,  Man.,  the  ordiiiance  for  an  electric 
railway  has  been  passed  and- the  Winnipeg  Street 
Railway  Company  has  signified  its  willingness  to  run 
its  cars  into  St.  Boniface.  The  company  is  also 
prepared  to  furnish  the  town  with  electric  light. 

At  a  meeting  of  the  City  Council  of  Regina,  N.  W. 
T.,  John  Gait  of  Toronto  was  engaged  to  install 
waterworks,  sewerage  and  an  electric-light  system 
in  Regina,  and  was  ordered  to  proceed  with  the 
work  at  once. 

On  what  may  be  regarded  as  pretty  good  author- 
ity it  is  stated  to  be  only  a  question  of  a  short  time 
when  the  Hull  Electric  Railway  will  pass  into  the 
hands  of  the  Ottawa  (Ont.)  Electric  Railway  Com- 
pany. Negotiations  of  an  informal  character  have 
already  been  in  prop^ress.  When  the  Canadian  Pa- 
cific Railroad  acquired  the  Ottawa,  Northern  and 
Western  Railway,  embracing  the  Gatineau  and  Pon- 
tiac  lines,  it  was  compelled  to  include  in  the  pur- 
chase the  Hull  electric.  The  big  corporation  is  not 
in  the  electric-railway  business  and  is  anxious  to 
dispose  of  the  road. 

Mackenzie  &  M'ann  will  build  two  large  grain  ele- 
vators at  Fort  William  with  a  capacity  of  1,500,000 
bushels  each.  They  also  propose  to  establish  a 
space-telegraphy  sy.stem  with  stations  between  Port 
Arthur  and  Toronto  for  the  benefit  of  their  fleet  of 
steamers. 

The  Whitby  (Ont.)  electric-light  and  waterworks 
ordinance  was  carried.  It  is  the  purpose  of  the 
town  to  spend  $65,000  in  supplying  electric  light 
and  water  to  the  citizen.s,  the  town  to  take  over 
the  existing  electric-light  plant,  combining  it  with 
the    waterworks    system. 

City  Engineer  Rust,  carrying  out  the  instructions 
given  at  a  recent  meeting  of  the  special  committee 
on  electric-power  supply  for  the  city  of  Toronto, 
has  secured  reports  on  annual  charges  from  R.  J. 
Parke  of  Toronto  and  Ale.x  Dow  of  Detroit,  two 
electrical  experts.  The  figures  of  the  reports  show 
that  "the  city  should  receive,  an  average  figure  for 
power  distributed  sufficiently  in  excess  of  $38.16 
per  annum  to  prevent  any  possibility  of  loss. 

A  large  and  enthusiastic  meeting  was  held  in 
Embro,  Ont.,  in  the  interest  of  a  proposed  electric 
railway.  All  were  unanimously  in  favor  of  the 
project.  The  undertaking  will  cost  $350,000,  $50,- 
coo  of  which  is  being  raised  privately,  when  the 
municipalities  interested   will  be  approached.       IT. 


From  the  Buckeye  State. 

Cleveland,  August  29. — Capitalists  are  ready  to  fur- 
nish funds  for  an  electric  road  that  is  being  sur- 
veyed from  Steubenville,  Ohio,  to  Amsterdam, 
from  which  pioint  one  branch  will  be  run  to  New 
Philadelphia,  and  the  other  branch  will  pass  through 
Carrollton    to    Canton. 

There  is  a  rumor  that  Cleveland  capitalists  are 
trying  to  gain  control  of  the  Cincinnati,  Dayton 
and  Toledo  Traction  Company,  as  it  is  said  the 
Cincinnati  men  recently  received  requests  to  send 
their  proxies  to  F.  T.  Pomeroy,  M.  J.  Mandelbanm 
and  H.  C.  Lang,  to  be  used  at  a  meeting  to  be  held 
at  Hamilton. 

Joyce,  Heasley  &  Fawcett  of  Youngstown  have 
secured  the  contract  for  the  construction  of  the 
Cleveland  and  Sharon  Electric  Railway.  The  line 
will  be  built  from  Middlefield  through  Greenfield, 
Bloomfield,  Kinsman  and  Orangeville  to  Sharon, 
Pa.  A  branch  will  extend  from  Kinsman  to  Green- 
ville and  Meadville,  Pa.,  and  another  branch  will 
run  southward  to  Warren.  The  contractors,  for 
$200,000,  agree  to  make  the  roadbed,  build  the 
bridges  and  trestles,  erect  the  poles  and  string  the 
wires  for  the  whole  line. 

The  Snell  Electric  Sign  Company  will  start  a 
$40,000  factory  at  Toledo  to  make  electric-block  sig- 
nals  for   use  on   electric   railways. 

The  General  Automobile  and  Manufacturing 
Company  of  Cleveland  went  into  a  receiver's  hands 
on  application  of  the  W.  M'.  Pattison  Supplj' 
Company,  whose  claim  is  $1,063.  The  Pattison 
company  states  that  the  automobile  company  owes 
$50,000,  one  item  being  $5,700  due  to  employes  for 
u'ages.  The  defendants'  answer  admits  nearly  all 
of  the  statements. 

The  Lake  Shore  Electric  Railway  has  a  new 
time-table,  giving  half-hourly  service  to  Ceylon 
Junction  and  hourly  through  cars  to  Sandusky. 
There  will  also  be  hourly  service  between  Cleveland 
and  Toledo  and  new  runs  at  four  and  at  si.x  p.  m. 
As  the  old  schedule  caused  a  wait  of  about  20  min- 
utes at  one  place  on  the  line,  this  improvement  will 
no    doubt    increase    the    patronage. 

There  may  be  serious  trouble  in  Cohunbus  before 
long  between  the  street-railway  men  on  the  Central 
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Market  line  and  the  company.  Recently  an  order 
was  issued  that  mctormen  must  stand  while  oper- 
ating cars.  A  majority  of  the  motormen  refuse  to 
obey  this  order  and  Superintendent  Ehring  has 
hinted  that  many  men  will  be  dropped  after  the  rush 
of  business. 

The  Ohio  and  Indiana  Electric  Railway  has  been 
placed  in  an  embarrassing  position  by  the  failure 
of  the  Kenney  Bank  of  Angola.  A  lien  has  been 
issued  on  the  road  for  $14,000  and  work  has  been 
slopped  and  workmen  are  laid  off.  Creditors  have 
asked  for  the  appointment  of  a  receiver.  Reported 
liabilities  are  nearly  $50,000. 

The  Youngstown  and  Southern  Railway  Com- 
pany, which  is  now  building  a  line  from  Youngs- 
town to  East  Liverpool,  is  arranging  for  three  elec- 
tric locomotives  capable  of  hauling  20  cars,  each  of 
50  tons  capacity.  The  company  is  also  negotiating 
for  a  number  of  heavy  steel  cars  capable  of  carrying 
50  tons  each.  When  the  rolling  stock  is  secured  the 
company  will  open  new  coal  mines  between  Youngs- 
town and  East  Liverpool.  The  company  has  2,300 
acres  of  coal  land  in  the  North  Lima  coal  fields, 
and  the  entire  road  will  be  built  in  less  than  two 
years.  Both  coal  and  passengers  will  be  carried, 
and  within  the  city  of  Youngstown  double  tracks 
will  be  laid,  one  for  freight  and  the  other  for  pas- 
senger traffic. 

The  Alliance  Gas  and  Electric  Company,  Alliance, 
Ohio,  has  made  application  in  the  United  States 
Circuit  Court  for  an  order  to  restrain  the  Alliance 
City  Council  from  putting  into  effect  an  ordinance 
reducing  the  rate  of  electricity  to  consumers  from 
12%  cents  to  six  cents  a  kilowatt,  asserting  that 
the  rate  is  too. low  and  that  the  city  has  no  right 
to  make  the  change  without  at  least  having  a  con- 
sultation with  the  company.  Judge  Wing  granted 
the  restraining  order  and  fixed  October  ist  as  the 
date  when  the  hearing  will  be  held. 

Cleveland  and  Cincinnati  may  soon  be  connected 
by  electric  railway.  The  Newark,  Martinsburg  and 
Mt.  ^"e^non  Traction  Company  announces  that  it  has 
a  private  right-of-way  and  will  soon  build  the  line  be- 
tween Newark  and  Mt.  Vernon  and  extend  the  line 
to  \\"ooster.  Cincinnati  and  Newark  are  now  con- 
nected by  electric  railway,  and  as  Cleveland  and 
Wooster  are  also  connected  this  link  will  complete 
the  chain.  W.   S.  H. 


West  Virginia  and  Kentucky. 

Louisville,  Ky.,  August  29. — The  time  for  the 
deposit  of  stock  of  the  Louisville  Railway  Company 
to  be  converted  into  Louisville  Traction  Company 
stock  has  been  extended  from  September  ist  to  the 
loth.  About  75  per  cent,  of  the  entire  issue  of 
60.000  shares  has  been  deposited  and  it  is.  believed 
that  a  good  portion  of  the  remainder  will  be  on 
hand  within  the  required  time. 

The  Postal  Telegraph  Company  has  leased  the 
lower  floor  of  the  Jefferson  Building  at  Louisville 
and  will  take  possession  on  December  ist.  About 
$5,coo  will  be  spent  in  remodeling  the  building  and 
getting  it  in  shape  for  offices.  Largely  increased 
floor  space  is  one  of  the  objects  in  seeking  a  new 
location. 

It  is  reported  that  the  Camden  Interstate  Railway 
Company  has  awarded  the  contract  for  a  new  power 
house  to  be  built  between  Huntington,  W.  Va.,  and 
Catlettsburg,  Ky.  It  will  cost  about  $ioo,coo  and 
will  be  one  of  the  best  plants  in  that  part  of  the 
country. 

The  board  of  public  safety  of  Louisville  has 
awarded  the  contract  for  the  new  fire-alarm  tele- 
graph system  to  the  Gamewell  Company  at  $10,075. 

Ex-Mayor  Mosby  of  Cincinnati  and  Mr.  Nornoll, 
who  are  financing  a  company  to  build  an  electric 
line  from  Frankfort  to  Versailles,  Ky.,  drove  over 
the  route  a  few  days  ago  and  seem  to  be  well  sat- 
isfied  with  it.  C. 


Michigan. 

Detroit,  ."August  28. — The  National  Electro  Coil 
Company  of  Lansing  has  changed  its  name  to  the 
National  Coil  Company. 

The  Ionia  Electric  Company  has  completed  the 
concrete  dam  in  Grand  River,  near  Lyons,  on  the 
site  where  two  wooden  dams  have  gone  out  in  the 
last  two  years.  The  dam  was  put  in  by  the  Grand 
Rapids  Bridge  Company  and  is  guaranteed  to  stand 
800  pounds  pressure  to  the  square  inch.  It  is  nine 
feet  high,  eight  feet  thick  at  the  bottom  and  four 
feet  tliick  at  the  top.  The  apron  on  the  lower  side 
is  30  feet  broad.  The  water  is  carried  through  a 
stone  flume  to  the  water  house  in  which  are  two 
Lcff'el  waterwheels,  and  the  power  is  carried  to 
Ionia,  seven  miles  distant,  at  2,500  volts. 

The  Michigan  Central  Traction  Company  will  en- 
deavor to  sell  $100,000  worth  of  bonds  along  the 
line  of  the  projected  electric  road  between  Lansing 
and  Battle  Creek.  Its  officers  say  that  the  remainder 
of  the  cost,  $1,250,000,  will  be  taken  in  bonds  by 
eastern   capitalists. 

The  formal  organization  of  the  Flint  Light  and 
Poiyer  Company  has  been  effected,  with  D.  C. 
\y right,  formerly  of  Philadelphia  as  president.  A 
G.  Bishop,  cashier  of  the  Genesee  County  Savings 
Bank,  is  secretar>'  and  treasurer.  The  capital  stock 
will  be  increased  to  $150,000. 

The  Alpena  Heat,  Light  and  Power  Company  of 
.\lpena,  with  $500,000  capital,  has  filed  articles  of 
incorporation  with  the  secretary  of  state.  The  com- 
pany was  incorporated  under  the  laws  of  Maine. 


The  telegraph  lines  on  the  Ann  Arbor  railroad 
from  Toledo,  Ohio,  to  Frankfort,  Mich.,  heretofore 
operated  by  the  Postal  Telegraph  Company,  are 
now  operated  by  the  Western  LInion  Telegraph 
Company.  This  makes  Cadillac  and  other  important 
towns,  on  the  road  Western  Union  offices. 

The  village  of  Trenton  has  not  yet  decided  how 
to  pay  for  its  new  electric-lighting  plant.  It  is  un- 
derstood that  the  Seidler-Miner  Electric  Company 
of  Detroit  has  decided  to  sue  the  village  for  the 
balance  claimed  on  its  account,  which  amounts  to 
something   like   $6,000. 

The  Commercial  Motor  Vehicle  Company,  organ- 
ized with  $300,000  capital,  to  build  electric  trucks 
and  other  commercial  vehicles,  has  elected  officers, 
with  Dr.  J.  B.  Book  as  president.  A  factory  will 
be  erected  next  spring,  in  Detroit.  C.  G.  W. 


Information  from  Indiana. 

Indianapolis,  August  31. — The  Indiana  Northern 
Traction  Company  has  filed  amended  articles  in- 
creasing its  capital  stock  from  $25,000  to  $500,000. 
The  contract  for  the  construction  of  the  company's 
line  from  Marion  to  Wabash,  a  distance  of  20  miles, 
has  been  awarded  to  J.  G.  White  &  Co.  of  New 
York.  The  construction  company  is  under  bond  to 
complete  the  road,  ready  for  operation  by  June  i, 
1904.  The  company's  purpose  is  ultimately  to  ex- 
tend   the    line    to    North    iVIanchester    and    Warsaw. 

The  city  of  Bluffton  is  to  have  another  electric 
railroad — an  east  and  west  line.  It  will  be  con- 
structed by  the  Kokomo.  Marion  and  Western  In- 
terurban  Company  immediately  after  the  Kokomo 
and  Marion  branch  is  completed.  George  J.  Marott 
is  president. 

The  Springfield  and  Ft.  Wayne  Traction  Com- 
pany has  agreed  to  build  its  power  house  at  Decatur, 
the  Commercial  Club  having  purchased  a  $2,700  site 
and  donated  it  to  the  company. 

The  Westinghouse  company  has  secured  the  con- 
tract to  equip  the  traction  line  now  being  built  be- 
tween South  Bend  and  Hammond  by  Russell  B. 
Harrison  and   others. 

The  New  Castle  branch  of  the  Indianapolis  and 
Eastern  Traction  Company's  line  is  completed  and 
regular  hourly  service  between  New  Castle  and  In- 
dianapolis   will    be   opened    September   2d. 

W.  B.  Campbell  and  others  have  petitioned  for 
franchises  in  Noblesville,  Lebanon,  Lapel  and  West- 
field  for  the  proposed  electric  cross  line,  paralleling 
the  Midland  railroad.  Crawfordsville  will  be  the 
western   terminal. 

H.  C.  Ball  of  Ft.  Wayne  has  been  appointed  re- 
ceiver for  the  Pilliod  suburban  electric  road  of  In- 
diana and  Ohio.  This  new  road  is  tangled  in  the 
meshes  of  indebtedness  to  the  amount  of  $42,000,  and 
one  lien  of  $14,000  has  already  been  taken  on  the 
property. 

Chicago  capitalists  have  made  several  flattering 
offers  recently  for  the  Noblesville  Hydraulic  Com- 
pany's plant  in  the  course  of  construction  near 
Noblesville.  President  Griffin  refused  a  large  cash 
offer  and  the  privilege  of  holding  45  per  cent,  of  the 
stock,  and  will  proceed  with  the  completion  of  the 
plant.  The  dam  is  almost  completed  and  the  com- 
pany expects  to  be  supplying  a  large  portion  of  the 
country  and  many  towns  with  electricity  by  Jan- 
uary 1st. 

A  whole  year's  work  in  equipping  the  large  power 
plant  of  the  Penn-American  plate-glass  works  at 
Alexandria  with  electrical  machinery  has  just  ended, 
the  work  being  done  by  the  Westinghouse  people. 
The  plant  represents  an  investment  of  $340,000,  of 
which  $253,000  is  for  electrical  machinery,  engines, 
etc.,  constituting  the  largest  private  power  plant  in 
the  state.  The  generators  will  furnish  3.600  horse- 
power and  are  driven  by  three  large  gas  engines 
built  in   Germany. 

The  Indianapolis  Light  and  Power  Company  has 
done  away  with  its  minimum  charge  of  $1  per  month 
in  those  parts  of  the  city  where  competing  companies 
are  furnishing  service  at  meter  rates.  In  some  in- 
stances the  company  has  reduced  its  rate  below  10 
cents   a   1,000   watts.  F. 


Among  the  Rockies. 

Butte,  M'ont.,  August  28. — The  Wallace  Light 
and  Water  Company  is  introducing  the  meter  system 
in  Wallace,  Idaho.  The  system  will  be  compulsory 
as  soon  as  the  company  can  complete  all  arrange- 
ments. The  new  system  is  being  placed  in  the 
residences  first,  and  it  will  probably  be  several 
months  before  the  business  houses  can  be  reached. 

The  People's  Electric  Light  Company  of  Boze- 
man,  Mont.,  is  pushing  work  on  its  plant  as  rapidly 
as  possible.  The  poles  are  now  nearly  all  set  both 
on  the  Nine  Mile  line  to  the  power  house  and  on 
the  town  lines.  The  stringing  of  wires  will  soon 
be  completed.  Power  will  be  supplied  by  Middle 
Creek,  six  miles  distant. 

Plans  are  being  made  by  the  post  authorities  at 
Fort  Assinniboine,  Mont.,  to  put  in  an  electric- 
light  plant  that  will  furnish  light  for  all  barracks, 
officers'  quarters  and  stables  at  the  post.  A  plant 
capable  of  supplying  2,500  lamps  will  be  installed. 
Bids  for  the  construction  of  a  power  house  and  the 
wiring  of  all  the  building  will  soon  be  called  for. 
The  improvements  complete  will  cost  upwards  of 
$75,000. 

The  new  electric-light  plant  being  installed  by 
Crockett  &  Blum.at  Forsyth,  Mont.,  will  be  in  opera- 
tion within  90  days.     The  new  enterprise  has  been 


promised    a    liberal    patronage    by    the    citizens    of 
Forsyth. 

One  of  the  most  important  projects  in  the  way 
of  electrical  construction  which  has  been  launched 
in  Utah  is  the '  proposed  electric-railway  system  to 
extend  from  Provo  to  Brigham  City  in  the  northern 
portion  of  the  state.  United  States  Senator  Reed 
Smoot  and  E.  C.  Loose  of  Provo  are  behind  the 
eiiterprise.  They  have  before  the  City  Council  of 
Salt  Lake  a  petition  for  a  franchise  to  run  their 
system  through  the  city.  It  is  planned  by  the  pro- 
motors  to  carry  both  express  and  freight  on  the 
trolley  lines,  which  will  extend  through  the  most 
important  business  centers  of  the  state.  H. 


On  the  Pacific  Slope. 

Seattle,  Wash.,  August  27.— An  electric  line  to  con- 
nect Chelan,  Wash.,  with  Chelan  Falls  is  to  be  built 
and  m  operation  by  May  next  year.  The  men  be- 
hind the  enterprise  are  said  to  be  R.  D.  Johnson 
of  Chelan  and  E.  O.  Burdon  of  Seattle.  The  com- 
pany is  to  be  known  as  the  Chelan  Railway  and 
Navigation  Company,  with  a  capital  stock  of 
$350,000. 

The  foundation  of  a  new  electric  plant  at  Albany, 
Ore.,  has  been  completed  and  the  engine  is  in  place. 
The  foundation  is  of  solid  masonry  and  surpasses 
anything  in  the  cily.  The  new  water  wheel  is 
ready  to  be  shipped  from  the  East  and  will  give 
the  plant  230  horsepower.  The  Albany  Electric 
Light  and  Power  Company  will  have  expended 
$30,000  when  the  new  plant  is  completed,  and  will 
have  one  of  the  best  electric  plants  in  the  state. 

The  Everett  Railway  and  Electric  Company  has 
been  granted  a  franchise  for  50  years  by  the  Alarys- 
ville  (Wash.)  council.  According  to  the  terms  of 
the  new  franchise  electric  lights  must  be  in  opera- 
tion by  October  15th.  Construction  will  be  com- 
menced as  soon  as  the  poles  can  be  obtained. 

E.  M.^  Ormen,  an  electrical  engineer  of  Cincin- 
nati, Ohio,  has  been  making  an  examination  of  the 
country  between  -Astoria  and  Seaside,  Ore,  in  the 
interest  of  the  projected  electric-car  line  to  connect 
the  two  towns. 

H.  H.  Anderson  of  Fredericksburg,  Va.,  has  ar- 
rived at  Canyon  City,  Ore.,  and  will  resume  charge 
of  the  electric  plant  to  be  constructed  at  Sparta. 
The  machinery  for  the  plant  has  been  shipped  from 
Pittsburg.  The  plant  will  cost  $200,000  and  will 
furnish  power  to  Baker  City,  La  Grande,  Union, 
Sumpter  and  several  other  towns  in  Oregon.     P. 


PERSONAL. 


Professor  J.  H.  Gill  of  the  Montana  State  Uni- 
versity has  been  appointed  to  the  chair  of  mechanical 
and  electrical  engineering  in  the  James  Millikin 
University  at   Decatur,  111. 

J.  F.  McWilliams,  superintendent  of  the  Meridian  ' 
Street    Railway    Company    of    Meridian.    Miss.,    has 
resigned   that   position   and    will   probably    enter   the 
electrical   field   in    Chicago. 

Nils  Johnson,  chief  engineer  of  the  mechanical 
and  construction  division  of  the  St.  Louis  Water 
Department,  has  resigned,  to  accept  a  position  with 
a  large  manufacturing  company  at  Stockholm,  Swe- 
den. 

Mr.  W.  D.  Kurz,  the  first  superintendent  of  the 
first  central  station  in  the  world  to  sell  electric  cur- 
rent for  lighting — the  old  Edison  plant  at  Apple- 
ton,  Wis.,  started  in  1882 — has  been  appointed  gen- 
eral foreman  and  electrician  of  the  Marinette  (Wis.) 
division  of  the  Menominee  and  Marinette  Light  and 
Traction  Company. 

T.  F.  Manville.  president  of  the  H.  W.  Johns- 
Manville  Company  of  New  York,  and  family  have 
returned  from  a  two  months'  trip  abroad,  visiting 
London,  Paris,  Berlin  and  other  places  on  the  con- 
tinent. Mr.  Manville  was  largely  interested  in  some 
important  tests  of  the  efficiency  of  pipe  coverings 
conducted  by  the  English  government. 

A.  A.  Anderson  has  resigned  as  general  superin- 
tendent of  the  Indiana  Union  Traction  Company's 
system  and  will  be  succeeded  by  C.  A.  Baldwin, 
general  passenger  agent.  Mr.  Anderson  has  gone  to 
Kansas  to  perfect  the  organization  of  a  company 
that  proposes  to  build  a  system  of  electric  railways 
in  the  vicinity  of  Independence  and  Parsons. 

Charles  H.  Williams  of  the  Madison  Gas  and 
Electric  Company,  Madison,  Wis.,  will  be  in  charge 
of  the  "wrinkle"  department  at  the  National  Elec- 
tric Light  Association's  meeting  in  Boston.  This 
department  was  suggested  by  Past-President  Doh- 
erty.  It  is  safe  to  say  that  Mr.  Williams  will  make 
it  very  valuable  and  interesting  to  the  members  of 
the  association. 

Alexander  Herbert,  after  32  years'  service  with 
the  street-railway  companies  of  Cleveland,  is  dead. 
Mr.  Herbert  laid  the  first  tie  on  the  Superior  Street 
line  of  the  then  Little  Consolidated  Street  Railway, 
and  helped  to  build  the  first  car  run  on  that  line. 
For  some  length  of  time  he  has  been  superintendent 
of  the  Superior  Street  division  of  the  Cleveland 
Electric  Railway  Company  and  held  that  position 
at  the  time  of  his  death. 

La  Rue  Vredenburgh  has  accepted  an  appoint- 
ment as  "reporter  on  advertising  methods,"  and 
will    present    at    the    twenty-seventh    convention    of 
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the  National  Electric  Light  Association  (to  be  held 
in  Boston  next  May)  an  elaborate  report  of  the 
most  novel  and  striking  features  in  this  department 
of  electric  lighting.  Mr.  Vredenburgh  is  in  charge 
of  the  Edison  Electric  Illnminating  Company's  ex- 
hibition department  in  Boston,  which  is  one  of  the 
most  complete  of  the  kind  in  this  country. 

A.  H.  Pomeroy  has  resigned  the  presidency  of 
the  Cleveland  and  Southwestern  Traction  Company. 
Failing  health,  the  result  of  a  stroke  of  apoplexy 
received  about  a  year  ago,  is  the  cause  of  this 
action.  Mr.  Pomeroy  is  succeeded  by  his  son, 
F.  T.  Pomeroy,  who  has  been  general  manager  and 
treasurer.  The  new  president  retains  the  position 
of  general  manager,  and  F.  L.  Fuller  has  been 
elected  treasurer.  The  position  of  assistant  treas- 
urer is  created,  J.  O.  Wilson  being  chosen  to  fill  it. 

The  recent  purchase  of  a  pottery  business  by  the 
H.  T.  Paiste  Company,  together  with  the  expansion 
of  the  company's  electrical  supply  business,  has  ne- 
cessitated the  active  services  of  Secretary  E.  A. 
Jenkins  in  the  Philadelphia  office  of  the  company. 
Mr.  Jenkins  has  heretofore  had  charge  of  the  west- 
ern office  and  warehouse,  with  headquarters  in  Chi- 
cago. The  company  has  secured  the  services  of 
Mr.  James  Wolff,  western  sales  manager  of  the 
New  York  Insulated  Wire  Company,  who  will  con- 
duct its  western  business  in  Chicago  in  connection 
with   his    present    wire   business. 


ELECTRIC  LIGHTING. 

About  $8,000  is  to  be  expended  by  the  town  of 
Bad  Axe,  Mich.,  in  the  construction  of  an  electric- 
light  plant. 

The  citizens  of  Seward,  Neb.,  have  voted  to  issue 
$7,000  of  bonds  for  the  purpose  of  building  an  elec- 
tric-light plant. 

Bids  will  be  received  by  the  city  of  Waco,  Texas, 
until  October  1st,  for  a  contract  for  lighting  the 
city   with    electric    lights. 

The  Horton  Water  and  Light  Company  of  Hor- 
ton,  Kan.,  will  improve  its  lighting  system.  The 
town  will  be  wired  for  the  purpose  of  lighting  the 
residences. 

The  Walla  Walla  (Wash.)  Electric  Light  and 
■Gas  Company  has  been  granted  a  franchise  to  erect 
and  maintain  an  electric-light,  power  and  gas  plant 
in  Walla  Walla. 

J.  W.  Maxey  of  Houston,  Texas,  has  secured  the 
franchise  for  the  construction  of  an  electric-light 
plant  at  Brownsville,  Texas.  A  system  of  water- 
works will  also   be  installed. 

The  Merced  Falls  (Cal.)  Gas  and  Electric  Com- 
pany is  building  a  dam  across  the  Merced  River 
to  supply  water  for  a  power  plant.  The  dam  will 
be  6so  feet  long  and  cost  about  $20,000. 

At  the  last  meeting  of  the  City  Council  of  Boyne 
City,  Mich.,  a  franchise  was  granted  to  E.  A.  Stowe 
and  C.  C.  Follmer  of  Grand  Rapids,  Mich.,  who 
will  at  once  begin  the  construction  of  an  electric- 
light  plant  at  Boyne  City. 

The  Anaconda  Copper  Mining  Company  of  Ham- 
ilton, Mont.,  will  rebuild  its  light  and  power  plant, 
which  was  destroyed  by  fire  in  1899.  The  new 
plant  will  cost  $10,000.  This  includes  a  boiler  house, 
45  by  60  feet,  and  a  brick  engine  house,  37  by  87 
feet  in  size. 


ELECTRIC  RAILWAYS. 

The  Sheffield,  Tuscumbia  and  Florence  Electric 
Street  Railway  Company  of  Montgoinery,  Ala.,  has 
commenced  the  construction  of  its  line.  All  the  rails, 
ties,  wires,  etc.,  are  on  hand.  The  power  house  is 
to  be  of  steel  and  is  nearing  completion. 

The  stockholder^  of  the  Kewanee  (III.)  Mining 
and  Manufacturing  Company  have  voted  to  increase 
t'ne  capita!  stock  of  the  company  from  $150,000  to 
$170,000  for  the  purpose  of  building  an  electric 
road  to  haul  the  coal  from  the  mines  to  Kewanee. 

The  Galesburg  and  Kewanee  (III.)  Electric  Rail- 
way has  been  completed  and  cars  are  running. 
Officials  of  the  company  have  just  been  in  St,  Louis 
with  a  view  to  purchasing  more  new  cars  for  the 
road  and  interesting  St.  Louis  capitalists  in  the  en- 
terprise. 

The  Supreme  Court  of  Maryland  has  held  that 
a  statute  of  tlie  state  requiring  the  street-car  com- 
pany of  Baltimore  city  to  give,  on  request,  to  each 
passenger  paying  a  cash  fare  a  transfer  for  "con- 
tinuous" ride  does  not  prohibit  the  company  from 
limiting  the  time  within  which  a  transfer  can  be 
used. 

A  fimeral  car  has  been  prepared  by  the  Chester 
Traction  Company  of  Chester,  Pa.,  whose  lines  pass 
the  leading  cemeteries  of  the  city,  and  tlie  car  was 
u.sed  last  week  for  the  first  time.  As  the  reduction 
of  the  funeral  expenses  will  be  considerable,  it  is 
believed  that  the  new  method  will  get  into  general 
use.  Liverymen  of  Clicster  are  watching  the  inno- 
vation with  trepidation. 

The  Chicago  and  Northwestern  Lakes  Electric 
Railway  Comi)any,  which  proposes  to  build  an  elec- 
tric line  from  Chicago  to  Kilbourne  City,  Wis.,  has 
filed  articles  of  incorporation.    The  route  is  through 


Kenosha,  Walworth,  Jefferson,  Dane  and  Columbia 
counties.  The  capital  stock  is  $50,000.  The  incor- 
porators are  Alexander  Clark,  Charles  S.  Mcllvain 
and  Samuel  Hilton  of  Chicago,  and  Fred  Kull  and 
E.  P.  Wheeler  of  Lake  Geneva. 

A  petition  for  a  franchise  has  been  drafted  pro- 
viding for  the  construction  of  an  electric  railway 
to  extend  from  St.  Louis  to  the  old  U.  S.  Grant 
farm,  four  miles  south  of  the  city.  Later,  it 
is  said,  the  line  will  be  extended  through  Fenton  to 
Morris  Mill,  in  Jefferson  County.  The  prime  object 
of  the  road,  according  to  report,  is  to  furnish 
transportation  to  the  Grant  farm,  a  part  of  which 
was  recently  purchased  by  August  A.  Busch.  A 
large  number  of  men  are  now  at  work  on  the  Busch 
property,  which,  it  is  thought,  is  to  be  converted 
into  a  pleasure  resort. 

The  street-railway  strike  at  Richmond,  Va.,  against 
the  Passenger  and  Power  Street  Railway  Company 
has  been  formally  declared  off.  The  strike  lasted 
69  days  and  is  estimated  to  have  cost  the 
street-car  company  $125,000;  the  strikers  in  loss  of 
wages,  $50,000 :  the  state,  by  reason  of  the  neces- 
sity for  troops  to  maintain  order,  $75,000,  and 
the  city  for  special  police,  etc.,  $5,000.  One  man 
was  shot  and  killed  by  soldiers  during  the  trouble, 
and  one  motorman  was  fatally  stabbed  by  another, 
while  several  persons  have  been  more  or  less  seri- 
ously  injured   in  various   ways. 

A  particularly  atrocious  double  murder  took  place 
on  the  morning  of  August  30th  at  the  Sixty-first 
Street  car  barns  of  the  Chicago  City  Railway  Com- 
pany. Robbers  entered  the  barn,  and,  without  warn- 
ing, mercilessly  shot  down  James  B.  Johnson,  mo- 
torman, and  Francis  W.  Stewart,  clerk.  They  then 
entered  the  office  and  took  the  receipts  that  had 
just  been  handed  in  to  the  amount  of  about  $3,000. 
The  murderers  succeeded  in  inaking  their  escape. 
Besides  the  two  men  killed  outright,  two  others 
were  wounded.  Stewart  was  a  student  of  electrical 
engineering  at  Armour  Institute,  only  being  em- 
ployed in  the  office  nights. 


PUBLICATIONS. 


The  Engineer  of  Cleveland  and  Steam  Engineering 
of  Chicago  have  been  consolidated.  The  first  issue 
of  the  amalgamated  publication  comes  from  the  office 
of  The  Engineer  in  Cleveland  and  is  dated  Sep- 
tember ist. 

"Stow  Multi-Speed  Motors"  is  the  title  of  an  in- 
teresting and  instructive  catalogue  circulated  by  the 
Stow  Manufacturing  Company,  Binghamton,  N.  Y. 
Some  general  observations  regarding  motor  con- 
trol and  the  methods  of  operating  motors  are 
given,  followed  by  a  description  of  Stow  motors, 
also  dimension-diagrams  and  trables  of  sizes.  There 
are  34  illustrations  in  the  pamphlet,  some  especially 
good  ones  being  a  view  of  a  line  of  lathes  each  di- 
rect-connected to  a  motor  mounted  upon  the  lathe 
frame,  a  multi-speed  motor  of  the  portable  type  and 
a  corner  in  the  company's  testing  room.  The  cata- 
logue presents  the  subject-matter  in  a  very  readable 
and  interesting  style. 

A  nandsome  little  booklet  tied  with  silk  cord  is 
sent  out  by  the  Varley  Duplex  Magnet  Company 
of  Providence,  R.  I.  The  company  makes  a  spe- 
cialty of  magnet  coils  wound  in  any  desired  shape, 
and  many  forms  of  coils  are  illustrated  in  the  bulle- 
tin. Plunger  electromagnets  for  various  purposes 
are  given,  and  numerous  curves  representing  tests 
upon  the  plungers,  show^  the  relation  between  the 
pull  in  pounds  and  the  ampere-turns  and  the  air-gap 
in  inches.  A  line  of  small  resistance  and  induction 
coils  is  described,  with  standard  copper  wire  table. 
In  the  back  is  shown  a  specimen  page  of  the  second 
edition  of  "The  Electromagnet" — a  work  by  Towns- 
end    Wolcott,   A.    E.   Kennelly   and    Richard  Varley. 

Of  three  recent  circulars  of  the  Westinghouse 
Electric  and  Manufacturing  Company,  Na  1044 
treats  of  direct-connected  railway  generators,  giv- 
ing a  general  description  of  the  make-up  of  the 
machines,  armature  winding  and  the  balancing  of 
the  magnetic  circuit.  An  installation  of  eight  800- 
kilowatt  railway  generators  is  illustrated.  Circular 
No.  1048  describes  two  types  of  railway  motors. 
Some  information  is  first  given  concerning  general 
performance  and  service  capacity,  and  also  some 
curves  showing  the  results  of  shop  tests  upon  the 
motors.  A  detailed  description  of  the  parts  of  each 
of  the  two  types  of  motors  follows  with  weights 
and  dimensions.  Circular  No.  1068  describes  (he 
company's  Type  S  motor.  This  motor  is  of  the 
direct-current  type  with  four  poles.  It  is  made 
either  open,  semi-enclosed  or  entirely  enclosed.  The 
armature  coils  are  interchangeable  on  machines  of 
like  sizes  and  characteristics. 


TELEGRAPH. 


The  Alaskan  land  telegraph  system  has  been  com- 
pleted. Captain  Neasmith,  in  charge  of  Fort  Eg- 
bert, reports  from  Dawson  that  the  line  connecting 
Seattle,  Wash.,  and  St.  Michaels,  Alaska,  has  just 
l>een  finished. 

Negotiations  which  have  been  pending  since  May 
rst  between  the  Illinois  Central  Railway  Company 
and  the  telegraphers  have  been  concluded.  ^Phc  de- 
maiuls   of  the  telegraphers,   slightly   modified,   were 


granted.  The  concessions  consist  of  greatly  reduced 
hours  and  an  annual  increase  in  the  pay-roll  amount- 
ing to  more  than  $100,000.  The  average  increase  in 
the   salaries   is   15   per   cent. 

The  Western  Union  Telegraph  Company  has 
transferred  its  Boston  business  to  its  remodeled 
building  at  log  State  Street,  Boston.  The  new 
quarters  are  much  more  commodious  than  the  old, 
affording  every  facility  for  the  transaction  of  busi- 
ness. The  cable  department  will  have  its  quarters 
on  the  ground  floor  as  well  as  the  money-order 
department.  The  delivery  department  is  in  the 
Doane  Street  side  of  the  building.  A  central  tele- 
phone station  has  been  put  in  to  connect  the  differ- 
ent departments  through  the  building.  Boston  Man- 
ager J.  F.  Nathan  directed  the  transfer.  The  dis- 
connecting of  the  wires  in  the  old  building  and  re- 
contiecting  in  the  new  one  caused  a  break  in  the 
service   of   but   a   few   seconds. 


SPACE    TELEGRAPHY. 

A  complete  report  of  the  proceedings  of  the 
international  space-telegraph  congress,  in  session 
at  Berlin  August  4th  to  15th,  has  been  made  by 
General  A.  W.  Greely  to  Secretary  of  State  Hay. 
General  Greely  is  unable  to  give  any  intimation  of 
the  contents  of  his  report  on  account  of  the  agree- 
ment for  secrecy  entered  into  with  his  colleagues 
of  the  congress.  Secretary  Hay  will  take  the  report 
under  advisement  and   may  make  it  public  shortly. 

Colonel  Dunwoody,  the  chief  officer  in  charge  of 
the  signal  corps  of  the  defending  forces  during  the 
war  maneuvers  at  Portland  last  week  is  said  to  be 
greatly  pleased  with  the  part  space  telegraphy  played 
in  the  war  game.  In  his  report  to  the  War  Depart- 
ment he  will  say  that  the  most  valuable  signal  sys- 
tem used  was  that  of  space  telegraphy.  The  army 
station  intercepted  numerous  messages  sent  from 
ship  to  ship  of  the  fleet  and  furnished  news  to  the 
defending  forces  of  almost  every  attack  that  was  to 
t^ke  place,  and  the  movements  of  the  ships  were 
fully  reported.  The  navy,  on  the  contrary,  seemed 
not  to  have  been  able  to  read  the  army  messages. 
The  army  telegraphers  say  that  the  naval  system  is 
much  slower. 


MISCELLANEOUS. 


Two  men  were  arrested  in  the  rear  of  a  bank  in 
St.  Louis  last  week  and  were  found  to  have  in  their 
possession  an  electrical  apparatus  for  opening  safes 
without  the  use  of  dynamite  or  nitro-glycerin.  A 
complete  set  of  burglar  tools,  revolvers  and  $300 
in  money  was  taken  from  them. 

Emil  Berliner,  the  inventor  of  the  telephone  trans- 
mitter bearing  his  name,  lias  made  a  simple  flying 
machine,  which  is  built  on  the  principles  of  the 
aeroplane.  It  is  said  that  a  model  recently  tested 
lifted  itself  and  sustained  a  steady  flight  until  its 
power  was  exhausted,  when  it  descended  uninjured 
to   the   ground. 

While  engaged  in  fixing  a  blast  in  a  mine  at 
Franklin  Furnace,  N.  J.,  Martin  Stevens  was  in- 
stantly killed  by  a  flash  of  lightning  which  struck 
the  electnc-light  wire  outside  and  ran  down  800 
feet  into  the  mine,  where  it  crossed  with  the  dis- 
charge wire  which  Stevens  was  using.  The  blast 
was  discharged  while  Stevens  was  working  over  it 
and   he  was  blown  to  pieces. 

Electric  power  will  be  installed  to  operate  the 
shops  to  be  constructed  at  the  New  Orleans  naval 
station.  According  to  the  plans  and  specifications 
now  being  prepared  under  the  auspices  of  the  Bu- 
reau of  Yards  and  Docks  at  Washington  the  only 
steam  that  will  be  employed  for  running  the  various 
machines,  no  matter  how  intricate  or  cumbersome, 
will  be  produced  for  the  exclusive  purpose  of  gener- 
ating electric  power  for  operating  all  the  tools  -in 
every  shop.  Detailed  drawings  for  the  new  electric 
power  house  for  the  naval  station  will  soon  be 
completed   and    the   specifications    advertised. 


TRADE  NEWS. 


Among  the  recent  new  incoriporations  is  the 
Universal  Electric  Company  of  Dover,  Del,  with  a 
capital  stock  of  $700,000.  The  incorporators  are 
J.  L.  Wolcott,  J.  H.  Hughes  and  James  Virdin. 

The  Thos.  E.  Clark  Wireless  Telegraph-Tele- 
phone Company  of  Detroit,  Mich.,  announces  that 
it  is  erecting  stations  at  Pontiac,  Mich.,  on  the  State 
Fair  Grounds,  for  the  purpose  of  carrying  on  com- 
mercial  telegraphing. 

The  Sangamon  Electric  Company  of  Springfield, 
III.,  has  commenced  the  building  of  a  large  addi- 
tion to  its  plant.  The  new  building  will  be  used 
exclusively  for  the  manufacture  of  direct-current 
electric  meters,  the  output  of  the  company  now  being 
limited   to    alternating-current   meters. 

The  condition  of  the  copper  market  has  been 
favorable  to  buyers  for  several  weeks.  Since  the 
low  price  of  13  cents  at  the  beginning  of  August 
the  market  has  strengthened  and  sales  have  been 
made  at  13%  cents  a  pound,  and  higher  prices  are 
predicted.  There  seems  to  be  a  hom\  of  sympathy 
lietwccn  the  stock  market  and  the  metal  market,  and 
the  rally  of  Wall  Street  from  the  recent  break  seems 
to  have  affected   favorably   the  copper  market.     Eu- 
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rope  has  bought  copper  more  freely  lately,  the  mar- 
ket  there  being  nearly  on   a  par  with   that  here. 

A  dispatch  from  Lynn.  Mass.,  states  that  the 
punkahs  of  Oriental  life  are  to  be  replaced  by  Lynn- 
made  revolving  motor  fans  in  the  Inseiu  shops  of 
the  Burmah  Railway  in  India.  The  General  Elec- 
tric Company  has  obtained  the  contract  for  elec- 
■  trical  equipment,  power  and  lighting  there  and  the 
i  fan  motors  are  included.  Work  is  already  under 
way  on  the  contract  in  the  Lynn  shops. 

F.  C.  Mott,  manager  of  the  American  Conduit 
Company,  whose  headquarters  are  in  New  York, 
was  in  Chicago  last  week  perfecting  arrangements 
for  handling  this  company's  business  in  the  West. 
Mr.  Mott  will  have  entire  charge  of  this  company's 
business,  with  the  exception  of  that  transacted  at 
the  Los  Angeles  (Cal.)  office.  The  Philadelphia 
office  of  the  company  has  been  removed  to  New 
York  and  W.  J.  Barrett,  formerly  manager  of  the 
Philadelphia  office,  will  have  charge  of  the  Chicago 
office.  \\'.  F.  ifcCarthy,  who  has  so  ably  handled 
the  affairs  of  the  company  from  Chicago,  will  here- 
after make  his  headquarters  at  Los  Angeles.  The 
bitmninized-fiber  condiu't  manufactured  by  the  .'\mer- 


ican  company  has  met  with  a  constantly  increasing 
demand,  and  with  its  reorganized,  efficient  staff,  the 
company  expects  to  obtain  its  full  share  of  the  con- 
duit  business. 

The  Indiana  Electric  Company  of  Crawfordsville. 
Ind.,  has  been  incorporated  with  a  capital  slock  of 
$30,000  and  will  take  over  the  business  of  the  Irwin 
Electric  Company,  which  has  been  doing  business  in 
Crawfordsville  for  several  years.  The  new  company 
\vill  manufacture,  buy  and  sell  electrical  machinery, 
appliances  and  supplies,  and  will  make  and  market 
dynamos,  transformers,  lamps  and  all  kinds  of  elec- 
trical necessities.  The  officers  for  the  first  year  will 
be :  President,  W.  F.  Hulet ;  vice-president,  Harley 
W.  Ornbaun :  secretary,  George  B.  Luckett ;  treas- 
urer, Hal  McClamroch ;  general  manager,  O.  C. 
Irwin. 

The  Western  Electrical  Supply  Company  of  St. 
Louis,  of  which  H.  K.  Gilman  is  president,  an- 
nounces that,  owing  to  the  constant  growth  of  its 
business,  it  has  been  found  advisable  to  increase 
the  cash  capital  and  divide  the  business  into  two 
parts.  That  portion  of  the  business  relating  to 
electrical  supplies,  with  good-will  and  stock  of  goods, 


has  been  sold  to  the  Wesco  Supply  Company,  a 
new  company  just  organized,  with  ample  capital  to 
continue  that  business,  under  the  personal  man- 
agement of  R.  V.  Scudder.  The  other  part  of  the 
business,  that  of  railway  supplies  and  the  building 
of  electric-light  plants  and  electric  railroads,  will 
be  retained  by  the  Western  Electrical  Supply  Com- 
pany, which  expects  to  increase  its  capital  soon  to 
$300,000.  This  company  will  continue  to  be  per- 
sonally managed  by  Mr.  Gilman.  who  will  also  re- 
tain an  interest  in  the  Wesco  Supply  Company. 
Both  companies  will  be  officered  by  old  employes  of 
the  Western  Electrical  Supply  Company,  and  with 
ample  cash  and  better  facilities  than  ever  before, 
will  undoubtedly  continue  the  record  of  success 
made   by   the   old   concern. 


BUSINESS. 


The  Eastern  Electric  Supply  Company  of  West 
Chester,  Pa.,  which  is  operating  the  plant  recently 
closed  down  by  the  Sun  Electric  Supply  Company, 
is  doing  a  constantly  increasing  business,  which  will 
soon  necessitate  the  enlargement  of  its  factory 
liuilding. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


736.924.     Method  of  Recovering  Tin  from  Scraps  of 

Tinned      Iron.       Bror     A.      Bergman,      Nyfors, 

Sweden.     Application  filed   January   15,  1902. 

In  a  solution  of  caustic  alkali,  containing  a  depolarizer, 

the   scrap  is  made   the   negative   electrode  of  a  source  of 

electricity,    and    a   piece    of   metal    the    positive.     The    tin 

dissolves    into    a    stannate    of    the    alkali    and    is    finally 

recovered. 

"36,925.     Instrument    for    Ascertaining    Direction    in 
Marching    or    Traveling.     Johann    von    Bezard, 
Neusohl,     Austria-Hungary.       Application    filed 
January   3,    1903. 
A    form    of    magnetic    compass    is    described. 

"3^.933-  Automatic  Printing  Telegraph.  Charles  L. 
Buckingham.  New  York,  and  Emil  Germann, 
Brooklyn.  N.  Y. ;  said  Germann  assignor  to 
said  Buckingham.  Application  filed  February  i, 
1900. 

A  printing- tele  graph  system  consists  of  a  press  magnet, 
a  relay  contact  for  closing  the  circuit  of  the  magnet 
during    the    sixth    pulse    of    each    character    transmitted, 


Issued  (Uyiited  States  Patent  Office)  August   3^,  igoj. 

W.   Keener,  Chesterfield,   Ind.     Application  filed 
March   13,   1903. 

A  locking  bar  normally  holds  the  safety  signal  over 
the  danger  signal.  This  lockhig  bar  is  controlled  by 
electromagnets,  which  in  turn  are  operated  from  a 
signal   tower. 

736,982.  Electrolytic  Decomposition  of  Saline  Solu- 
tions. Arthur  B.  Larchar,  Oldtown,  Mc,  as- 
signor to  the  Penobscat  Chemical  Fibre  Com- 
pany.    Application  filed  October  9,  1900. 

In  an  apparatus  for  the  electrolysis  of  saline  solutions 
the  principal  features  are  the  anode,  the  diaphragm,  and 
a  cathode,  consisting  of  a  series  of  gratings,  with  means 
for  uniting  the  gratings  at  their  edges.  The  cathode 
constitutes  a  vertical  polygonal  enclosure  for  the  dia- 
phragm. 

737:019-  Self-winding  Electric  Clock.  Henry 
Rempe.  Danville,  Pa.  Application  filed  No- 
vember  12,   1902. 

An  electric  circuit  including  a  stationary  contact  and 
a  magnet  is  closed  by  a  movable  contact.  As  the  ten- 
sion of  the  power  spring  is  relaxed,  means  connected 
with  the  armature  place  the  spring  under  tension  when 
the  magnet  is  energized.  The  armature  also  moves  the 
movable  contact  from  the  stationary  contact  after  the 
spring    has    been    placed    under    the    desired    tension. 


NO.   736,950.  —  INCANDESCENT  LAMP. 

and    an    auxiliary    relay    for    closing    the    circuit    during 
the  transmission  of  all  characters  except  that  of  a  space. 

736,936.  Instrument  for  Teaching  and  Practice  of 
Telegraphy.  Charles  E.  Chinnock.  Brooklyn, 
N,  Y.     Application  filed  April  27,  1901. 

In  combination  are  a  telegraphic  sounder  in  circuit 
with  a  circuit-interrupter,  comprising  a  rotatable  disk 
adapted  to  suitably  interrupt  the  circuit  for  causing  an- 
nunciation by  the  sounder.  There  are  means  for  rotat- 
ing the  disk,  and  a  contact-piece  in  circuit  with  the 
sounder,  adapted  to  coact  with  the  disk  in  either  direction 
of   rotation   and   at  any   speed. 

736,942.  Trolley-pole  Base.  Albert  D.  Crossley, 
South  Norwalk,  Conn.,  assignor  of  forty-nine- 
one-hundredths  to  James  H.  Crossley,  Bridge- 
port, Conn.     Application  filed  March  4,  1903. 

The  pole  attachment  is  fastened  to  a  contact  plate 
which  oscillates  on  a  lower  contact  plate  fixed  to  the 
car. 

736,950.  Incandescent  Electric  Lamp.  James  W. 
Forster,  Chicago,  111.,  assignor  to  the  Modern 
Electric  Light  Company.  Application  filed  April 
17,    1901. 

The  main  features  are  a  metallic  attaching  cap,  an 
enlarged  glass  base  provided  with  a  forwardly  projecting 
cartridge-shaped  portion  forming  a  cooling  chamber,-  a 
glass  bulb  secured  to  the  base  and  forming  in  connection 
with  it  a  hermetically  scaled  vacuum  chamber  separate 
from  the  chamber  in  the  base.  Terminal  wires  lead 
:hrough  the  cooling  chamber,  and  a  resistance  filament 
is  secured  to  the  terminals  within  the  vacuum  chamber 
at  the  base  of  and  outside  of  the  cartridge-shaped  por- 
tion.    (Sec    cut.) 

736,966.  Electric  Arc  Lamp.  Haydn  T.  Harrison, 
London,  England,  assignor  to  the  Improved 
Electric  Glow  Lamp  Company,  Limited,  London, 
England.     Application  filed  June  27,  1902. 

A  depending-tubc  receptacle  for  the  lower  carbon 
holder  contains  a  volume  of  mercury.  A  tube  continua- 
tion of  the  carbon  holder  within  the  tube  receptacle  is 
adapted  to  act  as  a  metallic  core  to  a  surrounding  sol- 
enoid. A  float  attached  to  the  bottom  of  the  tube  tore 
is  always  immersed  in  the  mercury.  There  is  also  a 
connection  between  the  external  mercury  bath  and  the 
solenoid  surrounding  the  tube  leading  to  the  arc  circuit. 
<  See  cut  on   following  page.) 

736,975-    Automatic  Electric  Safety  Signal.    William 


NO.   737,192. — DYNAMO    DESIGN. 

737,027.  Insulator.  William  G.  Rutledge,  Brown  Val- 
ley, Minn.     Application  filed  September  8,  1902. 

The  insulator  has  a  slotted  top  which  makes  a  quarter 
turn    and    ends    in    several    V-shaped    grooves. 

72i7PS?>-  Electric  Railway  Signal.  Henry  A.  Am- 
raann  and  Albert  D.  Campbell,  Spokane,  Wash. 
Application  filed  March  9,  1903. 

The  signal  consists  of  a  support,  a  swinging  plate 
upon  it,  a  spring-arm  extending  from  the  plate  at  its 
pivot  and  carrying  a  contact,  a  contact  on  the  support 
in  the  path  of  the  first  contact,  and  springs  regulating 
the   movement   of   the   plate. 

737,072.  Wireless  Telegraphy.  Charles  G.  Burke, 
New  York,  N.  Y.  Application  filed  September 
21,    1901. 

Uniform  impulses  or  groups  of  impulses  arc  trans- 
Initted  from  one  station  and  received  at  a  receiving  sta- 
tion provided  with  apparatus  responsive  to  such  impulses. 
A  recorder  at  the  receiving  station  normally  traces  a 
continuous  line,  which  is  interrupted  by  each  impulse,  so 
that  that  portion  of  the  line  between  interruptions  will 
indicate    the    signals. 

737»094-  Controlling  System  for  Railway  Signals. 
George  Gibbs,  New  York,  N.  ,Y.  Original  ap- 
plication filed  May  22,  1902.  Divided,  and  this 
application  filed   May   ir,   1903. 

In  a  block-signal  system  for  electric  railways,  a  series 
of  signals  is  located  at  intervals  along  the  railway,  witli 
means  for  controlling  each  of  the  signals  independently 
in  accordance  with  the  condition  of  the  preceding  block. 
An  independent  auxiliary  circuit,  with  a  switch  for  open- 
ing and  closing  it  is  located  at  a  more  or  less  distant 
point,  with  means  governed  by  the  circuit  and  switch 
holding  one  or  more  of  the  signals  at  danger-indicating 
position  when  desired,  even  though  the  corresponding 
Ijlock  or  blocks  be  clear.      (See  cut  on   following  page.) 

7Z7^'^^7-  Electric-circuit  Closer.  Conrad  Hubert, 
Spuyten  Duyvil,  N.  Y.  Application  filed  June 
19,  1902. 

A  locking  device  in  the  form  of  a  clamp  holds  the 
ends  of   the   conductors  together. 

737,114.     Incandescent  Lamp  Socket.     Owen  E.  Ken- 
ney,  Toledo,  Ohio,  assignor  to  the-  Yost  Electric 
Manufacturing  Company.  Toledo,   Ohio.     Appli- 
cation filed   December  31,   1902. 
The    mechanical   parts  arc   described. 


737.129.     Electric    Sign.     Thomas   E.   Murray.   New 
York,  N.  Y.     Application  filed  May  18,  1903. 
Electric   lamps  are   so   situated  as   to   reflect   their  light 
upon  the    sign. 

737-162.  Apparatus  for  Electroplating  Small  Me- 
tallic Articles.  John  F.  Shelton,  Fort  Worth, 
Texas.    Application  filed  September  16,  190T. 

A  trough  contains  the  solution;  anodes  are  suspended 
in  the  solution;  a  frame  is  removaljly  mounted  in  the 
trough  and  a  wooden  shaft  mounted  in  the  lower  part 
of  the  frame  carries  a  perforated  wooden  cylinder.  The 
cylinder  is  revolved  and  electrical  connection  is  made 
with    the   anodes   and   with   the   article   in   the   cylinder. 

737,170.  Apparatus  for  Selective  Electric  Signaling. 
John  S.  Stone,  Cambridge,  Mass..  assignor  to  the 
Stone  Telegraph  and  Telephone  Company,  Port- 
land, Me.    Application  filed  August  2;  1902. 

Means  for  independently  impressing  electric  vibrations 
of  different  frequencies  upon  a  single  elevated  conductor, 
comprising  branch  circuits  conductively  connected  with 
the  elevated  conductor  and  made  resonant  each  to  one 
of    the    different    frequencies    are    described. 

737^7Z-  Lightning  Protector.  Jason  D.  Timmer- 
man.  Stone  Mills,  N.  Y.  Application  filed  May 
14-  1903- 

A  series  of  horizontal  wires  carrying  vertical  tubes 
of  metal  are  connected  with  the  earth  at  the  four  corners 
of    the    structure    to    be    protected. 

737,192.  Dynamo-electric  Machine.  Harry  M.  Acly, 
Pittsfield,  Mass.,  assignor  to  the  Stanley  Electric 
Manufacturing  Company,  Pittsfield,  Mass.  Ap- 
plication filed  January  31,  1903. 

In  a  dynamo-electric  machine,  a  frame  built  of  iron 
laminations,  coils  located  in  recesses  in  the  frame,  end 
plates  for  retaining  the  laminations,  lugs  on  the  end 
plates,  and  non-magnetic  clamps  secured  at  their  center 
to  the  lugs  and  at  their  ends  bearing  on  and  retaining 
the  coils  in  position  are  the  essential  features.  (See 
cut.) 

737,202.      Electrical     Ignition    Device.     Everett    W. 
Brooks,  Chicago,  111.     Application  filed  Septem- 
ber 23,   1901. 
Details  are   described. 

7Z7,^02>-  Automatic  Printing  Telegraph.  Charles  L. 
Buckingham,  New  York,  N.  Y.  "  Application 
filed    February   r,    1900. 

An  automatic  printing-telegraph  system,  consists  of 
an  alphabet  or  code  in  wJiich  the  letters  or  other  signs 
are  each  transmitted  by  six  reversals  of  current,  while 
the  numerals,  or  some  of  them,  are  each  transmitted  by 
eight   such   reversals. 

737,210.  Electric  Stop  Machanism.  Samuel  G.  Colt, 
Pittsfield,  Mass.,  assignor  to  the  Stanley  Electric 
Manufacturing  Company,  Pittsfield,  Mass.  Ap- 
plication filed   September  23,    1901. 

An  electrically  operated  clutch  between  the  motor  and 
the  machine  to  be  run  is  operated  by  a  self-opening 
switch  for  completing  the  clutch- circuit  and  a  contact 
device,  moving  with  the  machine,  for  breaking  tlie  cn-- 
cuit. 

737,227.     Electric  Heater.     William  S.  Hadaway,  Jr., 

East  Orange,  K.  J.     Application  filed  September 

7,    1901. 

j\    heater    for    flatirons    is    described,     which    consists 

of  a   support   for  the   iron  which  is   heated   by  a   current 

passing    througli    a    resistance. 

737,240.     Means   for   Supplying  Current  to   Electric 
Vehicles.     Rudolf  A.  E.  Huber,  Zurich,  Switzer- 
land.    Application   filed   March   17,    1902. 
A  current  collector  is  provided  with  a  rod  movable  in 
a   plane   perpendicular   to   the  direction   of  travel.     Means 
to    raise    and   lower  the    rod    bodily    during   the    movement 
of    the    vehicle    are    also    supplied. 

737,242.     Telephonic  Apparatus.     Miller   R.   Hutchi- 
son,   Upper    Montclair,    N.    J.,    assignor    to    llic 
Hutchison  Acoustic  Company,  New  York,  N.  Y. 
Application   filed  April    11,   1902. 
A    telephone     transmitter,     receiver     and     battery     arc 
housed  in  a  box  or  casing  having  a  movable  wall  adapted 
to    receive    sounds    from    an    external    source    and    direct 
them    to    the   transmitter. 

7?>7,2SZ-     Electric   Motor.     Harry   Lindenbcrger,    St. 
Louis,    Mo.,   assignor    to    the    Diamond    Electric 
Machinery   Company,   St.   Louis,   Mo.     .Applica- 
tion filed   July  26,    1902. 
ihe   field  magnets  are   carried  by   the   shaft.     The   side 
jjlates  on   the  spider  are  held   in  place  by  hubs,  one   hub 
acting  as  a  pulley  and  the  other  as  a  commutator  support. 
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737.254.     Fuse.     William  J.  Lloyd,   Pittsfield,  Mass. 

assignor  to  the  Stanley  Electric  Manufacturing 

Company,    Pittsfield,    Mass.      Application    filed 

September  9,   1902. 

A  strip  of  fusible  metal  has  a  raised  portion  supported 
on  a  bridge  having  ridges.  Terminals  for  the  strip,  a 
layer  of  insulating  liquid  covering  the  terminals,  but 
not  the  raised  portion,  and  means  for  depressing  the 
parts  of  the  strip  when  the  raised  portion  lias  been 
fused,   are   other   features. 


nicnt  may  be  swung  laterally,  so  that  the  deflection  of 
the  movable  coil  may  be  caused  to  register  with  the  in- 
dependent   njeans. 

737,310.  Licandescent-lamp  Socket.  Joseph  L.  Yost 
and  Owen  E.  Kenney,  Toledo,  Ohio,  assignors 
to  the  Yost  Electric  Manufacturing  Company, 
Toledo,  Ohio.  Application  filed  June  12,  1903. 
The  insulating-block  and  switch  mechanism  arc  de- 
scribed. 

737-315-  Electric  Arc  Lamp.  Malcolm  H.  Baker, 
East  Liberty,  Pa.,  assignor  to  the  Westinghouse 
Electric  and  Manufacturing  Company,  Pittsburg, 
Pa.     Application  filed  June  28,   1902. 

A  pair  of  electrodes,  a  striker  or  igniter  normally  in 
contact  with  the  electrodes  when  the  ■  lamp  is  out  of 
operation,  and  an  electromagnet  adapted  to  withdraw 
the  striker  when  the  lamp  begins  to  operate,  are  com- 
bined with  means  for  retarding  the  effective  action  of  the 
electromagnet.      (See  cut.) 


NO.    736,965.— MERCURY    ARC    LAMP. 

737.255.  Electrical  Measuring  Instrument.  William 
J.  Lloyd,  Pittsfield,  Mass.,  assignor  to  the  Stanley 
Electric  Manufacturing  Company,  Pittsfield, 
Mass.     Application  filed  February  10,  1903. 

The  main  parts  are  a  stationary  spherical  coil  with  an 
interior  rotating  coil  and  a  device  for  indicating  the  posi- 
tion of  the  rbtatable  coil. 

7Z7,^S7-  Electric  Field  Game.  Gerardo  Majno, 
Milan,  Italy.  Application  filed  March  26,  1902. 
A  miniature   racetrack  is  operated  by  electricity. 

72>7i'2^S-  Electric  Brake.  Frank  C.  Newell,  Wilkins- 
burg,  Pa.,  assignor  to  the  Westinghouse  Air 
Brake  Company,  Pittsfield,  Pa.  Application 
filed  December  31,  1902. 

A  braking  switch  or  controller  is  adapted  to  connect 
up  the  motor  or  motors  in  a  local  brake-circuit,  and  a 
reversing-switch  is  operated  by   the  movement  of  the  car. 

737.280.  Safety,  Fuse.  Joseph  Sachs,  Hartford, 
Conn.,  assignor  to  The  Johns-Pratt  Company, 
Hartford,  Conn.  Application  filed  February  19, 
1900. 

In  combination  are  a  safety  fuse  with  a  tubular  case 
of  insulating  material,  a  non-conducting  filling,  a  fusible 
strip  passing  longitudinally  through  the  tubular  case, 
terminals  to  the  fuse  strip,  and  metal  ends  to  the  case 
electrically  connected  with  the  terminals.  There  is  also 
an  indicator  wire  passing  through  the  material  of  the 
tubular  case. 

737.281.  Safety  Fiise.  Joseph  Sachs,  Hartford, 
Conn.,  assignor  to  The  Johns-Pratt  Company, 
Hartford,  Conn.     Application  filed  May  23,  1901. 

An  outer  casing  contains  a  non-conducting  filling  and 
the  fuse   wire. 

737.282.  Safety  Fuse.  Joseph  Sachs,  Hartford, 
Conn.,  assignor  to  The  Johns-Pratt  Company, 
Hartford,  Conn.  Application  filed  January  13, 
1902. 

A'  safety-fu.se  casing  for  fuse  cartridges  comprises  a 
tubular  body  of  suitable  insulating  material  adapted  to 
receive,   hold   and   contact   with   the   fuse   cartridge. 

72>77'^^Z-      Fuse     Block.      Joseph     Sachs,     Hartford, 
Conn.,   assignor  to   The   Johns-Pratt    Company, 
Hartford,  Conn.     Application  filed  May  6,  1902. 
Details  of  a  block  are  given   having  fuse-terminal  con- 
tacts,  contacts  for   branch-circuit   wires,    etc. 

737.284.  Safety  Fuse.  Joseph  Sachs,  Hartford, 
Conn.,  assignor  to  The  Johns-Pratt  Company, 
Hartford,  Conn.  Application  filed  September  29, 
1902. 

Fuse  strips  are  mounted  in  long  compartments  filled 
with     non-conducting     material. 

737.285.  Battery  Element.  Charles  B.  Schoenmehl, 
Waterbury,  Conn.  Application  filed  May  19, 
1902. 

A  negative  clement  for  a  battery  comprises  a  solidified 
plate  tapering  from  top  to  bottom,  of  a  greater  thickness 
through   its   upper   edge    than    the    lower. 

737.286.  Galvanic  Battery.  Charles  B.  Schoenmehl. 
Waterbury,  Conn.     Application  filed  May  i,  1903. 

The  battery  clement  comprises  an  annular  solidified 
oxide-of-copper  depolarizer,  disks  to  engage  the  upper 
and  lower  edges  of  the  depolarizer,  and  a  suspension  bolt 
passing   through   the   top. 

737,303.     Electrical   Measuring  Instrument.    Thomas 
W.  Varlcy,  New  York,  N.  Y.     Application  filed 
December  26,   T902. 
A  fixed   and  a  movable   coil   arc   electrically  connected. 
Means    are    sujjplicd    for    independently    clectrifyinp;    the 
■  ■.  movable   coil  ^o  tliat  the   latter  is  free   to   respond  to   ex- 
terior magnetic   influence;   also  means  independent  of  the 
movable    oil     f(.i     marking    the    deflection.     The    instru- 


NO.   737,094. RAILW.4Y    SIGNAL    SYSTEM. 

737,342.      Electric     Arc    Lamp.      Tito    L.    Carbone, 
Grunewald,   near  Berlin,  Germany.     Application 
filed  December  30,  1902. 
An   electromagnet   is   arranged   in    connection   with    the 
carbons,    and    iron    rods    are    secured    to    opposite    poles    of 
the   magnet.     An   iron   ring   surrounds  the   carbons  above 
the   arc    and   is   carried   by   the   rods   at   diametrically   op- 
posite points. 

7Z7i3^2>-      Electric    Arc    Lamp.      Tito     L.    Carbone 
Grunewald,  near  Berlin,   Germany.     Application 
filed  February  7,   1903. 
The    upper  electrode   consists   of   two    carbon   rods     in- 
clined   together    at    an    acute    angle    and    suspended    by 
links    on    a    sliding    plate      which    automatically    sinks    by 
its    own    weight     as    the     carbons    burn    off.      The    lower 
electrode    consists    of    a    single    carbon     suspended    on    a 
pulley   rotating   with   a    second  pulley     which   is   connected 
to  the  sliding  plate  by  means  of  a  band. 

O 


737)359-  Electric  Advertising  Device.  Jonathan  C. 
Currah  and  Russell  A.   Willson,  Helena,  Mont. 

Applicatiop  filed  June  23,   igo2. 
A    high-speed    rotating    wheel    carries    arms    with    in- 
candescent  lamps   attached.     A   contact   ring  and   brushes 
carry   the    current   to   tlic    lamp's. 

737»368.     Electric  Safety  Fuse  or  Cutout.    Louis  W. 
Downes,  Providence,  R.  I.,  assignor  to  the  D.  & 
W.  Fuse  Company,   Providence,  R. '  L     Applica- 
tion filed  June  2,   1900. 
A   main    fuse   wire    is   enclosed  by   a   casing.     An   aux- 
iliary   or    indicating    fuse,    with    a    suitable    material    ap- 
plied,   in    a    semi-liquid    or    plastic    state,    is   adapted    upon 
disruption   to  be   heated   to  afford  at  the   exterior  surface 
of   the    device    a  visual   indication  of   the  condition   of   the 
main     fuse     wire. 

7Z7j^^9-       Electric     Fuse     or     Cutout.       Louis     W. 
Downes,  Providence,  R.  I.,  assignor  to  the  D.  & 
W.    Fuse   Company,    Providence,    R.    L 
An  indicating  auxiliary  fuse  is  used  in  connection  with 
the    main    fuse. 

7Z7<^7Z-  Fireman's  Helmet.  Charles  Eagle  and 
Frederick  Vogt,  Jr.,  New  York,  N.  Y.  Applica- 
tion  filed    May    14,    1903. 

A  fireman's  helmet  is  made  up  of  a  hood,  an  air-circulat- 
ing electric  fan  supported  within  the  upper  part  of  the 
hood,    and   means    for    driving   and    controlling    the    fan. 

737,419.     Automatic  Fire  Extinguisher.     Isidor  Kit- 
see,   Philadelphia,   Pa.     Application  filed   March 
28,  1902. 
Solid   chemicals  are  contained  in  a   reservoir;   a   water- 
supjily   pipe   is   connected    to    the   reservoir,    and   an   elec- 
trically   controlled    valve    is   adapted    to    close    the    supply 
pipe  automatically  as  soon   as  the   water  ia  the -reservoir 
has    reached   a    predetermined    height. 

737,423.  Cathode  for  Electric  Detinning  Baths. 
Martin  Laernoes  and  John  Dunn,  Streator,  III, 
assignors  to  the  Vulcan  Detinning  Company, 
New  York,  N.  Y.  Application  filed  November 
25.    1902. 

A  cathode  plate  for  detinning  baths  consists  of  a  plate 
of  sheet  iron  or  steel  provided  at  the  uoper  end  with 
a  hand  hole,  a  suspension  rod  or  bar  formed  of  two 
sections  and  attached  to  the  upper  edge  of  the  plate,  and 
an   exterior  facing  or  shell   at  one   end" of  the   bar. 

737,460.  Means  for  Starting  Electrolytic  or  Nernst 
Lamps.  Eustace  Oxley,  Brooklyn,  N.  Y.  Ap- 
plication filed  July  2,  1901. 

Main  contacts  are  placed  in  a  circuit  leading  to  both 
the  burners  and  the  heaters  of  the  lamps.  Supplementary 
contacts  in  the  heater  circuit  only  may  be  opened  auto- 
matically, the  opening  device  being  controlled  mechan- 
ically. 

73763"^-  Sparking  Igniter  for  Gas  Engines.  Benia- 
min  L.  Toquet,  Westport,  Conn.  Application 
filed  April  3,  1902. 

In  combination  with  a  fixed  electrode  is  a  movable 
electrode  operated  by  a  rod.  An  interposed  spring  on 
the  rod  and  a  socket  surrounding  the  rod  and  spring, 
and  a  dash-pot  at  the  lower  end  of  the  socket  are  the 
other   parts. 

737.553-  Electric  Motor.  August  K.  Braun,  New 
York,  N.  Y.     Application  filed  July  3,   1903. 

There  are  two  pairs  of  oppositely  disposed  electro- 
magnets, a  reciprocating,  armature  located  between  and 
sustained  by  a  rod  passing  through  the  magnet  support 
or  frame,  a  support  for  a  shaft,  two  insulated  springs, 
a  projection  on  the  shaft  to  engage  each  soring  alter- 
nately, a  crank-arm  on  the  shaft,  and  a  link  intermediate 
the  crank-arm  and  the  armature  rod.  A  hollow  base 
contains   a    battery    and    carries    a    switch    on    the    outside. 

737.554-  Electrolytic  Apparatus.  Linus  P.  Bur- 
rows, Washington,  D.  C.  Application  filed  Jan- 
uary 22,   1902.     Renewed  January  2,   1903. 

An  apparatus  comprising  a  dissolving  vessel,  a  filter 
and  a  depositing  vessel  is  described.  An  anode  is  placed 
in  the  dissolving  vessel,  a  cathode  in  the  depositing  ves- 
sel, _  and  means  for  conveying  an  unbroken  stream  of 
liquid  from  the  dissolving  vessel  into  the  filter  and  from 
the   filter   into  the    depositing  vessel  are  supplied. 

Reissue. 

12,149.  Apparatus  for  Selective  Electric  Signaling. 
John  S.  Stone,  Boston,  Mass.,  assignor  to  the 
Stone  Telegraph  and  Telephone  Company,  Port- 
land Maine.  Application  filed  July  22.  1903. 
Original   application  filed   December  2,    1902. 

In  a_  system  for  developing  free  or  unguided  simple 
harmonic  electromagnetic  signal  waves  of  a  definite  fre- 
quency is  an  elevated  conductor  and  means  for  develop- 
ing in  the  conductor  forced  simple  harmonic  electric 
vibrations    of    corresponding    frequency. 


NO.    737,315. — ARC-LAMP    MECHANISM. 

737'345-  Telephone  Test  Instrument.  Henry  G. 
Chalkley,  New  York,  N.  Y.  Application  filed 
June    19,    1902. 

A  magneto  device  is  capable  of  use  either  as  a  trans- 
mitter or  as  a  receiver.  A  carbon  transmitter  and  a 
icsistance-coil  are  connected  in  series  with  the  magneto 
device  and  in  parallel  with  each  other,  the  parts  being 
so  arranged  that  talking  currents  are  free  to  pass  through 
tlie  magneto  and  then  divide  and  pass  in  parallel  through 
llie  carbon  transmitter  and  the  resistance-coil,  respect- 
ively. 

737)349-     Snap-switch-operating  Mechanism.    Charles 
A.    Clark.    HartfOrd,    Conn.      Application    filed 
July  23,   1902.     Renewed  July  8,   1903. 
A    series   of   ratchets   and    gears   operated    by    a   handle 
make   and  break  contact. 

737.350-      Insulated    Rail    Connection.      William    E. 
Clark,  Charlestown,  N.  PI.,  assignor  to  the  Con- 
tinuous Rail  Joint   Company  of  America,  New- 
ark, N.  J.     Application  filed  May  8,  1902. 
Clamping    devices    hold    the    rail    ends    together    with 
insulating  material  between  the  fishplates  and  the  rails. 


EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  that  expired 
on   August   31,    1903 : 

348,360.     Electromagnetic    Railway    Brake.     Charles    J.    Van 

Depoele,   Chicago,   111. 
348,385.     Regulator   for   Dynamo-electric    Generators.     Marcel 

Deprez     and    Jules     Carpentier,     Paris,     France. 
348,407.      Means    for    Suspending    Electric    Lights    or    Gas    or 

Oil    Lamps.     John    N._  B.    Moore,    Hartford,   Conn. 

348.429.  Telephone    Receiver.     Louis    Townseed,    Evansville, 
Ind. 

348.430.  Telephone    Transmitter.     Louis    Townseed,    Evans- 
ville,  Ind. 

348,437.     Electromagnetic     Adding     Machine.      Charles     "W. 

Weiss,  Brooklyn,   N.   Y. 
348,4.';5.      Cut-out '  for    Electric   Circuits.     John    M.    Fairchilds, 

Portland,    Ore. 
348,456.     Switch    for    Electric    Circuits.     John    M.    Fairchilds 

and   James    O'Connor.    Portland,    Ore. 
348,465.     Medico-electrical     Apparatus.     T.     Randolph     Hard, 

Nbw    York.    N.    Y. 

348.476.  Electric    Railway.     Sidney  H.    Short   and  John   W. 
Ncsmith,    Denver,    Colo. 

348.477.  Electric    Railway.      Sidney   H.    Short    and   John    W. 
Nesmith,    Denver,    Colo. 

348,483.     Electrode      for      Electric      Batteries.     Sylvanus     L. 

Trippe,     Denver.     Colo. 
348,501.     Thermal    Telephone.     William    Stanley,    Jr.,    Great 

Barrington,     Mass. 
348,512.     Telephone   and   Telegraph    Circuit.     John   J.    Carty, 
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Electrical   Features   of  a    Large    Meat- 
packing  Plant. 

In  tlie  killing,  dressing  and  paclcing  of  meat  in 
a  l.irge  establishment  hke  that  of  the  G.  H.  Ham- 
mond Compan.v  of  Chicago,  in  which  thousands  of 
head  of  stock  are  killed  and  worked  np  in  a  single 
day,  there  is  plenty  of  opportunity  to  use  power 
and  that,  too,  in  large  quantities.  In  a  set  of  build- 
ings of  as  great  extent  as  these  anything  other  than 
electrical  operation  from  a  central  system  would  be 
uneconomical.  Therefore  in  the  design  of  the  plant 
electricity  has  been  brought  into  use  as  the  prin- 
cipal method  of  drive.  The  establishment,  it  may 
he  mentioned,   is  situated  in  the  Union    Stockyards. 

.\  separate  power  house  has  been  provided  which 
is  located   close  to  the  main  buildings  of  the   plant. 


building,  distributing  the  coal  in  the  various  hop- 
pers as  they  go.  and  finally  pass  down  and  around 
again.  When  it  is  desired  to  remove  ashes  it  is 
only  necessary  to  shut  off  the  coal  and  rake  the 
ashes  out  into  the  buckets  and  elevate  them  to  a 
separate  hopper,  whence  they  can  be  spouted  into 
cars.  A  7,%-horsepower  motor  is  required  for  the 
conveyor    and    a    five-horsepower    for    the    crusher. 

In  connection  with  the  boilers  is  a  feed-water 
heater  of  3,000-horsepovver  capacity  and  also  a 
Green  economizer  outfit.  The  economizer  is  pro- 
vided with  a  cleaning  mechanism,  which  is  run  by 
a   five-horsepower  motor. 

In  firing  the  boilers  some  use  is  being  made  of 
the  refuse  from  the  packing  plant.  The  oflfal  is 
compressed  and  dried  and  then  mixed  with  the  coal 


small  generator  used  as  an  e.xciter  may  also  be 
distinguished    in    the    illustration. 

No  provision  has  been  made  for  a  spare  set,  but 
instead  special  arrangement  has  been  made  with 
Armour  &  Co.  to  use  the  latter  concern's  power  in 
case  of  emergency.  To  provide  for  this  a  switch- 
board of  special  design  has  been  installed,  having 
two  complete  sets  of  bus  bars.  The  board  is  shown 
in  Fig.  2  and  is  of  Tennessee  marble.  It  has  10 
panels.  There  are  three  circuit  panels,  also  two 
generator  panels  for  both  light  and  power,  the  re- 
maining panels  being  for  the  outside  source.  The 
switches  are  of  Western  Electric  make  and  the 
circuit-breakers  were  furnished  by  the  Cutter  Com- 
pany of  Philadelphia. 

The   engine   driving  the  550-voIt  power   generator 


FIG.    I.       ELECTRICAL    FEATURES    OF    A    LARGE    MEAT-PACKING    PLANT. — INTERIOR    OF    ENGINE    ROOM    IN    POWER    HOUSE. 


Here  are  installed  the  generating  and  refrigerating 
plants,  and  in  general  these  are  up  to  date  and  show 
careful   planning  on  the  part  of  the  designers. 

The  power  house  is  of  brick,  146  feet  long  by 
106  feet  wide,  and  is  divided  lengthwise  by  a  fire 
wall,  making  a  boiler  room  45  feet  wide  and  an 
engine  and  generator  room  61  feet  wide.  There 
is  a  basement,  and  in  it  are  installed  the  main  ma- 
chiner>'  for  the  boiler  pumps,  ammonia  pumps,  coal- 
handling   apparatus,   etc. 

The  boilers  are  situated  along  one  side  of  the 
boiler  room,  as  shown  in  Fig.  3  (next  page),  and  are 
eight  in  number,  consisting  of  two  400  and  four  300- 
horscpower  Stirling  boilers  and  two  350-horsepower 
Heine  Imilcrs,  or  2,700  rated  horsepower  in  all. 
The  two  Heine  units  arc  at  the  farther  end  of  the 
room,  as  seen  in  the  picture,  and  cannot  be  readily 
distinguished.  Automatic  chain-grate  stokers  are 
used,  and  they  are  driven  by  two  small  vertical 
engines  of  eight  horsepower  each.  The  coal-han- 
dling apparatus  is  of  the  continuous-conveyor  type, 
supplied  by  the  Link  Belt  Machinery  Company  of 
Chicago.  The  conveyor  is  electrically  operated. 
The  buckets  pass  in  a  continuous  train  under  the 
spout  of  a  crusher,  and  from  there  vertically  upward 
to  a  level  with  the  coal  hoppers  above  the  furnaces. 
They  then  pass  horizontally  the  full  length  of  the 


and  burned.  Theoretically,  the  calorific  value  is 
one-third  that  of  the  coal  ordinarily  used  at  the 
plant,  but  whether  this  is  really  so  in  practice  is 
doubtful. 

Good  draft  for  the  furnaces  is  obtained  by  a  95- 
foot  brick  stack,  11  feet  in  diameter,  which  is  used 
in  connection  with  two  nine-foot  fans,  each  driven 
by  a  75-horsepower  engine,  the  outfit  being  supplied 
by   the   American    Blower    Company. 

Passing  next  to  the  generator  room,  the  first  ob- 
ject to  attract  the  attention  is  the  large  generator 
shown  at  the  left  in  Fig.  i.  This  is  a  Crocker- 
Wheeler  i2-pole  machine  of  400-kilowatt  capacity, 
developing  a  pressure  of  550  volts.  It  is  direct- 
connected  to  a  Hamilton-Corliss  horizontal,  cross- 
compound,  condensing  engine.  The  large  generator 
is  for  direct-current  work,  its  load  being  the  motors 
installed  in  various  parts  of  the  plant,  these  motors 
being  also  all  supplied  by  the  Crocker-Wheeler 
Company. 

The  lights,  however,  are  on  an  alternating-cur- 
rent circuit,  which  is  supplied  by  a  separate  gen- 
erator, shown  beyond  the  large  unit  in  Fig.  i.  It  is 
a  Westinghouse  single-phase  machine  of  iso-kilo- 
watt  capacity  and  is  belted  to  a  jack-shaft,  which 
is  in  turn  run  from  the  flywheel  of  the  large  unit. 
The  arrangement  is  plainly  seen  in  the  picture.    A 


is  equipped  with  a  jet  condenser,  condensing  water 
being  contained  in  a  large  concrete  reservoir,  140 
by  170  feet  and  16  feet  deep.  This  reservoir  ad- 
joins the  power  house  on  the  south.  It  is  covered 
over. 

One  naturally  now  turns  to  the  applications  of 
the  power  which  is  developed,  and  certainly  the 
adaptations  of  electricity  in  a  plant  of  this  nature 
are  varied  to  the  extreme.  Whether  it  be  a  small 
machine  for  cutting  up  scraps  of  meat  or  an  ele- 
vator capable  of  lifting  3,000  pounds,  the  motor  is 
on   hand   to  do  the   work. 

An  interesting  application  of  motor  drive  is 
seen  in  Fig.  4.  This  is  a  view  taken  above  the 
beef-slaughtering  floor.  Where  20  or  30  large  steers 
are  to  be  handled  in  a  couple  of  minutes'  times,  it 
is  obvious  that  some  other  means  than  hand  hoists 
must  be  used.  The  50-horsepower  motor  seen  in 
the  foreground  serves  this  purpose  with  ease.  It  is. 
belted  to  a  shaft  just  out  of  range  of  vision  to  the 
left  and  from  here  a  belt  runs  back  to  the  shaft 
shown  on  the  right  of  the  illustration.  This  shaft 
has  mounted  upon  it  a  series  of  flywheels,  with 
friction-clutch  attachments,  which  drive  the  hoist- 
ing chains.  The  man  on  the  floor  below  fastens  the 
chains  around  the  hind  feet  of  a  steer  that  has 
been    stunned    and     pulls     a     rope    which    operates 


I  go 

the  clulcli,  and  the  steer  is  jerked  up  clear  of  the 
floor  to  be  bled.  From  there  it  travels  by  gravity 
along  a  track  tovifard  the  left,  where,  after  a  few 
more  operations,  it  is  dropped  to  the  floor  to  be 
skinned.  The  carcass  is  then  pulled  up  by  the 
pulleys  on  the  shaft  first  mentioned  to  another 
track,  when  it  is  hurried  off  to  other  portions  of  the 
room  to  undergo  different  operations,  until  it  is  at 
last  completely  dressed  and  passes  slowly  along  in 
front  of  a  line  of  men  with  hoses  and  brushes,  who 
wash  the  meat  thoroughly.  Only  artesian  water 
is  used  for  this  purpose.  It  is  pumped  by  com- 
pressed air  from  the  power  plant. 

In   the   main   building   are    four    heavy-duty    ele- 
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the  total  capacity  of  motors  connected  being  i,i6o 
horsepower.  The  average  load  on  the  generators  is 
357%  kilowatts,  the  generator  output  being  only  41.3 
per  cent,  of  the  load  represented  by  the  motors 
subject   to   operation. 

A  large  number  of  electric  lights  is  needed,  as  many 
of  the  rooms  are  poorly  lighted  from  without.  There 
is  a  total  of  4,qoo  incandescent  lamps,  besides  66 
arc  lamps.  For  lighting  the  office  building  there 
are  20  Nernst  lamp.s,  14  being  six-glower  lamps 
and   six   three-glowers. 

Altogether,  this  is  a  very  interesting  plant,  and 
presents  many  features  not  met  with  in  the  ordinary 
private    plant.     Playing    a    part,    as    it    does,    in    one 
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Stirling  boiler  has  been  added  to  the  number  the 
company  formerly  had  and  another  will  be  placed. 
An  imposing  switchboard  70  feet  long  and  made  of 
marble  is  another  important  addition.  It  will  lake 
care  of  the  output  of  all  the  generators  in  the  build- 
ing.    This    is   a   very    handsome   board. 

The  company  employs  398  men,  distributed  as  fol- 
lows :  General  office,  10;  power  house,  20;  car 
barns  and  shops,  55;  conductors  and  motormen,  i8o; 
trackmen,  102:  engaged  at  Monroe  Park,  10;  house 
wiremen,   14 ;   linemen,  seven. 

A  charter  has  been  applied  for  to  the  City  Council 
by  the  Mobile  and  Suburban  Railroad.  This  new 
enterprise  is  backed  by  substantial  business  men  of 
Mobile  and  Chicago,  who  propose  to  expend  $500,- 
000  in  the  construction  of  an  electric  railroad  which 


Fit:.  2.     Power-plant  Switchboard. 

vators  for  carrying  large  trucks  of  meat  from  one 
floor  to  another.  Since  the  speed  required  is  not 
a  factor,  the  elevators  are  of  the  friction  type,  being 
each  operated  by  a  drum  and  single  rope.  The 
drum  in  turn  is  belted  to  a  2S-horsepower  motor,  as 
shown  in  Fig.  5.  The  friction  mechanism  operated 
by  the  elevator  man  is  seen  on  the  right  of  the  drum. 
Another  feature  of  the  plant  in  which  motors 
play  a  prominent  part  is  the  ventilating  and  cooling 
system,  so  necessary  in  caring  for  the  meat.  The 
compressors  for  the  refrigerating  apparatus  are 
located  in  the  engine  room  and  are  the  two  upright 
units  seen  at  the  end  of  the  room  in  Fig.  i.  These 
are  direct-connected  to  horizontal  engines,  and,  in 
addition,  there  is  another  horizontal  compressor  in 
the  end  of  the  room  and  a  fourth  is  just  about  to 
be  installed.  The  ammonia  from  the  compressors 
is  carried  over  into  the  main  building  and  expanded 


FIG.  3. 


ELECTRICAL    FEATURES    OF    A    LARGE    MEAT- 
PACKING   PLANT. — BOILER    ROOM. 


in  a  system  of  piping  in  a  large  room  set  aside  for 
the  purpose.  Air  from  the  outside  is  forced  into 
this  room  by  two  large  fans,  each  driven  by  a  25- 
horsepower  motor.  After  passing  over  the  pipes 
the  air  is  reduced  to  a  very  low  temperature  and  is 
then  forced  along  to  the  different  refrigerating 
rooms.  In  connection  with  the  ventilating  and  re- 
frigerating systems,  there  are  in  all  14  blowers, 
nine  driven  by  2S-horsepower  motors  and  five  re- 
quiring 35   horsepower  each. 

The  entire  number  of  motors  installed  is  63,  rang- 
ing from  50  horsepower  down  to  three  horsepower, 


ELECTRICAL    FEATURES    OF    A    LARGE    MEAT-PACKING   PLANT. 

of  Chicago's  greatest  industries,  it  is  worthy  of 
careful  study.  Much  credit  is  due  for  the  success- 
ful operation  of  the  installation  as  a  whole  to  the 
company's  architect  and  superintendent  of  construc- 
tion, Mr.  O.  W.  Christianson,  and  to  Mr.  A.  Jordan, 
chief    electrician. 


FiK.  4.    Hoistint"  Motor  Tor  Be 


Electrical  Advancement  in  Mobile. 

The  electrical  improvements  in  Mobile,  Ala.,  dur- 
ing the  last  year  have  been  on  a  large  scale.  The 
principal  progress  has  been  made  by  the  street-rail- 
road company,  which  is  also  credited  with  the  heavi- 
est expenditure.  Two  lighting  companies  are  keep- 
ing abreast  of  the  times,  giving  excellent  services  for 
public  and  private  use.  Full  advantage  has  been 
taken  of  all  the  latest  improvements  in  installation 
to  the  benefit  of  the  public.  The  work  of  laying 
conduits  for  underground  wiring  proceeded  con- 
currently with  the  preparation  of  the  streets  for 
paving  and  has  been  completed  by  all  the  companies. 
Before  another  year  the  wires  will  be  under  the 
surface  in  the  business  district.  The  telegraph  and 
telephone  companies  have  spent  very  large  amounts 
on  improvements  and  have,  in  return,  secured  sub- 
stantial increases  in  patronage.  Summed  un.  the 
cost  of  the  electrical  improvements  for  the  year  and 
still  under  way,   will  be  over  $2,000,000. 

In  1902  the  Mobile  Light  and  Railroad  Company 
had  in  operation  37%  miles  of  single  track,  29  miles 
of  which  were  within  the  city.  This  year  nearly 
five  miles   have  been  added. 

Conforming  to  the  street  improvement  undertaken 
by  the  city  government,  the  coiupany  has  laid  con- 
duits all  through  the  first  and  second  paving  dis- 
tricts for  its  feeder  wires  and  will  put  them  under- 
ground in  the  business  district  as  soon  as  the  paving 
is  completed  there.  In  the  downtown  thoroughfares, 
where  the  traffic  is  heavy.  88-pound  girder  rail  has 
been  laid.  Four  miles  of  80-pound  T-rail  have  been 
laid  on  Government  Street,  and  two  miles  of  similar 
rail   on   Dauphin  and   St.   Francis   Streets. 

The  company  is  now  constructing  its  own  cars 
in  well-eauipped  shops  close  to  its  southern  ter- 
minus, and  in  the  last  year  fireproof  additions  have 
been  made  to  these  shops. 

Along  with  the  improvements  in  its  tracks,  the 
transportation  company  has  rebuilt  its  power  house 
and  made  important  additions  to  the  engines  and 
machinery  there.  The  reconstruction  of  the  power 
house  was  an  engineering  feat,  for  the  reason  that 
not  a  wheel  was  stopped  in  the  interior  during  the 
time  it   was  building. 

The  power  house,  situated  at  the  corner  of  Monroe 
and  Water  Streets,  is  operating  on  an  average  50 
cars,  but  the  new  machinerv  will  enable  the  opera- 
tion of  150  at  one  time.  The  rapid  increase  in  the 
suburban-line  traffic  necessitated  the  improvement. 
Supplementing  the  450-kilowalt  generator  now  em- 
ployed an  800-kilowatt  Weslinghouse  railway  gen- 
erator will  be  soon  installed,  giving  all  the  power 
needed  for  the  movement  of  cars  on  the  various 
lines.  This  generator  will  be  driven  by  a  1,200- 
horsepower,    cross-compound    Vulcan    engine.      One 


will  be  of  service  to  those  suburbs  not  at  present 
reached  by  the  lines  in  existence.  With  the  two 
roads  in  operation.  Mobile  has  perhaps  a  finer  street- 
car service  than  any  city  in  the  South. 

The  Electric  Light  Company  of  Mobile,  during 
the  last  few  years,  has  spent  thousands  of  dollars 
in  building  its  power  house  and  installing  modern 
machinery  and  in  strengthening  and  extending  its 
outside  construction.  The  company  has  under  con- 
struction  at   present   the   underground   conduits   for 


FIG.   5.       ELECTRICAL   FEATURES    OF   A    LARGE    MEAT- 
PACKING   PLANT. — ELEVATOR    MOTOR. 

electrical  wiring,  also  the  installation  of  a  5CX)-horse- 
power  boiler  in  the  power  house,  and  is  now  mak- 
ing arrangements  for  the  addition  of  two  500-kilo- 
watt   turbo-generators. 

The  Mobile  Light  and  Railroad  Company  has  not 
allowed  its  light  service  to  depreciate  while  making 
its  vast  improvements  in  the  car  service.  In  the 
new  power  house  at  the  foot  of  Theater  Street,  a 
450-kilowatt  generator  has  been  added  to  the  light 
machinery  in  use,  guaranteeing  double  the  former 
capacity,  and  many  improvements  have  taken  place 
during  the  year  in  the  methods  of  illumination. 


Newark   Street-railway  Officials  Set 
Free. 

The  indictments  for  manslaughter  against  the  di- 
rectors and  officials  of  the  North  Jersey  Street  Rail- 
way Company  have  been  ordered  dismissed  by  Chief 
Justice  Ginumere  of  the  Essex  County  Court  at 
Newark,  N.  J.  The  progress  of  the  case  has  been 
watched  with  much  interest  by  street-railway  men. 
The  defendants  were  accused  of  having  by  alleged 
neglect  of  their  duties  caused  the  death  of  Ernestine 
Miller,  who  was  killed,  with  eight  others,  in  the 
Cliflon  Avenue  trolley  car  collision  at  Newark  on 
February   loth. 

In  instructing  the  jury,  which  found  a  verdict  of 
not  guiltj',  the  chief  justice  referred  to  the  rules  of 
the  North  Jersey  Street  Railway  Company,  as  laid 
down  to  its  employes,  as  sufficient  safeguards  under 
ordinary  circumstances  if  they  had  been  carried  out. 
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New  Illinois  Central  Side-door  Car. 

One  of  tlie  great  problems  in  llic  operation  of  a 
suburban  road  is  tbe  loading  and  unloading  of  pas- 
sengers with  tbe  greatest  possible  expedition.  The 
Illinois  Central  Railroad,  with  its  large  suburban 
traffic,  is  seeking  to  find  some  means  which  will 
help  it  to  handle  the  people  in  quicker  time  and 
with  more  convenience  to  the  passengers.     With  this 


gages  with  a  catch  on  the  door  carriage.  This  catch 
is  so  arranged  that  it  will  not  engage  the  lug  except 
wh.en  the  latter  is  moving  in  a  direction  to  close 
the  door. 

Each  door  is  opened  by  the  passenger  desiring  .to 
alight,  thus  making  it  unnecessary  for  tbe  conductor 
to  open  the  whole  line  of  doors  for  a  single  pas- 
senger.    Tbe  piston  which  does  the  closing  is  oper- 


Fluid-pressure  Rheostat. 

An  ingeniously  devised  rheostat  has  been  invented 
by  Edward  Weston  of  Newark,  N.  J.,  and  is  de- 
signed particularly  for  use  in  connection  with  elec- 
trical currents  of  lai"ge  quantity  and  in  connection 
with  the  testing  of  electrical  measuring  instruments 
where  wide  variations  of  current  flow  are  utilized. 
The    variation    of   current    flow    is    effected    by   the 


NEW    ILLINOIS    CENTRAL    SIDE-DOOR    PASSENGER    CAR. — SIDE    ELEVATION    AND    PLAN. 


object  in  view  tbe  company  has  constructed  two 
new  cars  and  has  six  more  in  process  of  construction 
which  are  built  according  to  the  plans  of  Mr.  Sulli- 
van, tbe  second  vice-president  of  the  company,  and 
which  are  something  of  an  innovation  in  the  car- 
building  line. 

'I'bese  cars  are  made  with  a  steel  frame  through- 
out. They  are  71  feet  11%  inches  long  over  all  and 
are  10  feet  six  inches  wide  and  will  seat  100  pas- 
sengers. The  framework  consists  principally  of  I- 
beams  and  channel  irons  and  is  supported  by  four 
body  bolsters,  two  on  each  truck.  The  floor  is  made 
in  three  layers.  First,  a  layer  of  one-fourth-inch 
steel  sheeting,  next  a  sheet  of  asbestos  one-fourth 
of  an  inch  thick,  and,  finally,  a  wearing  surface,  con- 
sisting of  a  three-fourths-inch  wooden  floor,  to  give 
a  foothold  to  passengers.  The  steel  framework  of 
the  car  is  covered  inside  and  out  v.'ith  steel  sheeting. 
On  top  of  the  steel  sheeting  is  placed  the  ordinary 
wood  car  sheeting  for  the  exterior,  while  the  in- 
terior is  finished  in  mahogany. 

The  general  design  is  well  shown  in  the  drawings 
in    Fig.    I. 

But  the  feature  of  especial  interest,  and  which  is  ex- 
pected to  be  a  marked  improvement,  is  the  arrange- 
ment of  the  car  doors.  These  are  placed  upon  the 
sides,  and  each  opens  directly  to  one  of  the  seats. 
which  are  arranged  transversely  in  the  middle  of 
the  car.  The  doors  are  hung  on  ball-bearing  wheels, 
which  run  with  almost  no  friction  upon  a  polished 
steel  rod.  The  closing  of  these  doors  is  done  by 
a  simple  device  operated  by  the  conductor  at  the 
end  of  the  car.  A  steel  piston  runs  just  above  the 
door  carriages  the  full  length  of  the  car.  At  each 
door  there  is  placed  a  lug  on  the  piston,  which  e;i- 


ated   by   compressed   air.   much   after  the  manner   of 
the  ordinary  air  brake. 

Fig.  2  is  a  view  of  the  outside  of  one  of  the  cars 
with  the  doors  open,  and  Fig.  3  is  a  view  down  the 
center  of  the  car,  showing  the  mahogany  seats  and 
the  side  aisles.  The  seats  are  arranged  back  to 
back,    each    section    seating    eight    persons.     Sixteen 


application  of  liquid  or  gas  pressure,  so  that  delicate 
regulation  is  accomplished.  The  variations  of  cur- 
rent flow  through  all  of  the  individual  current-con- 
ducting parts  are  also  effected  simultaneously  and 
under  such  conditions  of  usage  as  will  avoid  heat- 
ing of  the  parts. 

In    the    manufacture    and    calibration    of   electrical 


FIG.    2.       NEW    ILLINOIS    CENTRAL    SIDE-DOOR    PASSENGER    CAR. 
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inches  of  space  is  left  on  each  side  as  an  aisle  be- 
tween the  ends  of  the  seats  and  the  side  of  the  car. 
The  vestibules  are  not  separated  by  a  partition,  so 
that  the  interior  of  the  car  is  a  continuous  com- 
partment from  one.  end  to  the  other. 
These  handsome  cars  are  to  be  tried,  and,  if  sat- 
isfactory, others  will  be  built. 
Some  time  in  the  future  the 
suburban  trains  will  in  all 
proliahility  be  run  by  electric- 
ity. Although  no  definite 
plans  have  as  yet  been  made 
in  regard  to  "electrifying" 
the  suburban  service,  still  it 
must  come  sooner  or  later, 
and  the  new  cars  were  de- 
signed with  this  change  in 
mind.  The  cars  are,  of 
course,  intended  for  use  with 
station  platforms  on  the  same 
level   with   the   car   floor. 


FIG.    3.       INTERIOR    VIEW    OF    SEW    ILLINOIS    CENTRAL    CAR. 


The  city  of  Louisville,  Ga., 
has  definitely  decided  to  con- 
struct an  electric-light  plant 
and  waterworks  .system.  The 
plans  and  specifications  have 
jjeen  prepared  and  Mayor 
M.  W.  Rhodes  is  inviting 
Miids  for  supplying  the  ma- 
chinery and  constructing  the 
system. 


measuring  instruments,  particularly  electrical  current 
ammeters,  where  large  variations  of  current  flow 
are-  often  necessitated,  it  is  especially  important  that 
the  current  flow  through  the  instrument  to  be  cali- 
brated be  subjected  to  minimum  variations  due  to 
the  heating  of  the  exterior  circuit  through  which 
it  is  transmitted.  Mr.  Weston's  invention  is  de- 
signed especially  for  such  use  and  consists  in  com- 
bining in  a  rheostat  two  sets  of  conducting  elec- 
trodes, preferably  of  metal,  with  carbon  or  other 
conducting  materia],  and  in  confining  between  the 
sets  of  electrodes  expansible  means  for  varying  the 
pressure  between  the  two  sets  of  electrodes  and  the 
carbon  or  like  material,  and  in  such  manner  that 
the  variations  of  the  current  flow  through  all  parts 
of  the  rheostat  shall  be  substantially  alike  and  with- 
out any  detrimental  effects  due  to  abnormal  heating. 
In  construction  the  parts  are  held  together  rigidly 
and  the  electrodes  normally  press  together  to  form 
a  good  contact.  Diaphragms  are  placed  between  the 
electrodes  in  such  position  that  when  the  former  are 
inflated  by  air  pressure  they  gradually  move  the 
electrodes  farther  and  farther  apart,  making  a  poorer 
contact  all  the  while  and  increasing  resistance,  but 
the  change  may  be  made  as  gradual  as  need  be. 


The  Excelsior  Springs  and  Missouri  City  Elec- 
tric Railway  Company,  incorporated  in  Missouri  with 
a  capital  of  $200,000,  proposes  to  build  an  electric 
standard-gauge  railroad  from  E.xcelsior  Springs  to 
Missouri  City,  liolh  in  Clay  County,  a  distance  of 
10  miles. 
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American    Street    Railway   Association. 

In  last  week's  issue  of  tlie  Western  Electrician 
was  given  an  introductory  report,  by  telegraph,  of  the 
opening  sessions  of  the  Saratoga  convention  of  the 
American  Street  Railway  Association.  The  meetings 
were  held  in  the  Grand  Union  Hotel  on  Wednesday, 
Thursday  and  Friday,  September  2d  to  4th,  inclusive, 
one  session  being  held  on  each  day.  Wednesday's 
session  was  reported  quite  fully  in  the  Western  Elec- 
trician of  last  week. 

Thursday's  session  was  more  briefly  reported,  and 
it  may  be  stated  that  on  this  day  the  president  of 
the  association,  on  Mr.  Grant's  motion,  was  em- 
powered to  appoint  a  committee  of  three  to  confer 
with  the  postmaster-general  in  relation  to  compensa- 
tion for  carrying  the  mails  by  interurban  cars  (for 
mail  in  pouches)  and  by  mail  cars  in  cities.  This 
committee  is  to  enter  upon  its  duties  forthwith  and 
report  to  the  secretary  upon  the  completion  of  its 
work.  Later  Vice-president  Ely  appointed  as  such 
a  committee  John  Grant  of  St.  Louis,  John  L  Beggs 
of  IWilwaukee  and  G.  Tracy  Rogers  of  Binghamton, 
N.  Y. 

W.  L.  R.  Emmet's  paper  on  "Steam  Turbines" 
was  then  presented  and  discussed.  An  abstract  of 
both  paper  and  discussion  is  presented  elsewhere  in 
this  issue.  At  the  conclusion  of  the  discussion  Mr. 
Beggs  of  Milwaukee  offered  a  resolution,  which  was 
adopted,  providing  for  papers  on  reciprocating  en- 
gines, steam  turbines  and  gas  engines,  to  be  pre- 
sented at  the  next  meeting,  to  the  end  that  the  re- 
spective merits  of  these  prime  movers  may  be  com- 
pared. 

Relations  with  the  Technical  Press. 

On  Thursday,  also,  there  was  a  discussion  on  the 
question   as   to   what  extent  the  proceedings  of  the 


The  report  of  the  committee  was  adopted  and 
approved. 

Friday's    Session. 

Ex-president  Vreeland  of  New  York  presided  at 
the  opening  of  Friday's  session,  but  was  followed 
in  the  chair  a  little  later  by  Mr.   Ely. 

The  paper  of  Richard  McCulloch  of  Chicago  on 
"The  Production  and  Distribution  of  Alternating 
Current  for  Large  City  Systems"  was  presented  by 
its  author.  It  was  briefly  discussed.  This  paper  will 
be  published  in  full  in  the  Western  Electrician,  hav- 
ing been  begun  last  week. 

Three  papers  were  presented  with  but  little  dis- 
cussion. They  were  "Electric  Welding  Joints,"  by 
William  Pestell  of  Worcester,  Mass. ;  "Maintenance 
and  Champerty  in  Personal-injury  Cases,"  by 
Michael  Brennan  of  Detroit,  Mich.,  and  "Train  Or- 
ders and  Train  Signals  on  Interurban  Roads,"  by 
C.  A.   Coons  of   Buffalo,  N.  Y. 

Freight  and  Express  on  Electric  Railways. 

The  paper  of  J.  B.  McCleary  of  Birmingham,  Ala., 
on  "Freight  and  Express  on  Electric  Railways"  was 
presented.  It  was  given  in  abstract  in  the  last  issue 
of  the  Western  Electrician.  Following  is  a  con- 
densed  report  of  the  discussion : 

W.  O.  Gotshall :  I  have  found  in  going  over  the 
matter  and  corresponding  with  railroads  in  different 
parts  of  the  country,  as  to  the  express  and  freight 
business,  that  they  are  receiving  all  the  way  from 
$500  to  $900  per  mile  of  single  track ;  that  is,  the 
gross  receipts  for  the  freight  and  express  business 
they  are  doing.  I  have  not  been  able  to  get  satis- 
factory information  which  would  indicate  the  cost 
of  doing  that  business. 

John  I.  Beggs.  Milwaukee:  I  am  watching  the 
matter  with  much  interest,  and  am  awaiting  the  time 
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convention  should  be  given  to  the  technical  press 
for  publication,  before  the  remarks  were  revised  by 
the  various  speakers.  The  enterprise  of  the  technical 
press  in  publishing  the  discussions  was  commended. 
Some  of  the  members  thought  there  might  be  a  freer 
expression  of  opinion  if  the  reports  of  the  proceed- 
ings were  not  printed  before  revision  by  the  speakers, 
and  some  members  expressed  the  opinion  that  a  mem- 
lier  should  have  the  privilege  of  having  expunged 
from  the  record  any  remarks  he  did  not  wish  to 
have  printed.  The  discussion  was  participated  in 
by  W.  Worth  Bean,  St.  Joseph,  Mich.;  L.  E. 
Myers,  Peoria,  III;  H.  H.  Vreeland,  New  York; 
C.  O.  Mailloux,  New  York ;  G.  Tracy  Rogers,  Bing- 
hamton, N.  Y. ;  John  I.  Beggs,  Milwaukee,  and  J.  G. 
White,  New  York. 

The  subject  was  referred  to  a  committee  consist- 
ing of  Messrs.  Mailloux,  White  and  Beggs,  which 
made  the  following  interesting  report  on  Friday  : 

Your  special  committee,  after  duly  considering  the  ques- 
tion of  the  revision  of  papers  and  discussions  prior  to  pub- 
lication,  reports  as   follows: 

Wc  recognize  the  importance  and  desirability  of  encourag- 
ing and  securing  a  comprehensive  and  even  confidential  dis- 
cussion of  topics  iJresented  before  the  association. 

Wc  also  recognize  the  importance  and  utility  of  the  press 
and    the    desirability   of  not   unduly   restricting   its   privileges. 

We  are  of  the  opinion  that  the  realization  of  these  two 
objects  necessitates  intelligent  censorship  of  the  proceedings. 
Wc  recommend   for  adoption  the  following  rules; 

First — Upon  the  request  of  any  delegate,  any  remarks  or 
data  submitted  by  Iiim  shall  be  considered  privileged  com- 
niunications  and  withheld  from  publication  in  both  the  press 
and   the   annual   report. 

Second — At  the  first  session  of  each  meeting  of  the  asso- 
ciation the  chairman  shall  appoint  from  the  delegates  in  at- 
tendance a  censorship  committee  of  three  members.  All  re- 
ports of  proceedings  shall  be  submitted  to  this  committee  and 
approved  by  at  least  one  member  thereof  before  being  made 
accessible   to    the  press. 

.So  far  as  possible  all  persons  participating  in  the  discussion 
shall  be  given  an  opportunity  by  the  committee  to  revise  and 
correct  their  remarks  before  publication.  The  committee  also 
recommends  that,  to  promote  the  best  interests  of  the  asso- 
cialicm.  the  technical  press  be  respectfully  requested  to  re- 
frain  fi-om   the   daily    publication   of  the  proceedings. 


when  a  demand  shall  be  made  in  all  the  cities  of 
the  Union  that  the  electric  railways  shall  be  per- 
mitted to  perform  the  great  service  to  the  com- 
munity, particularly  in  the  rural  districts,  of  ca,rr3'- 
ing  express  and  freight  matter,  so  that  this  service 
can  be  performed  with  dispatch  and  economy  for 
the  people. 

G.  Tracy  Rogers,  Binghamton,  N.  Y. :  Some 
years  ago  we  started  an  express  business  in  a  small 
way  on  our  interurban  road,  about  10  miles  in 
length,  in  a  small  town  of  1,500  persons  at  the  other 
end.  We  used  a  trailer  first,  and  then  we  used  a 
larger  one,  and  then  we  bought  a  freight  car.  We 
had  no  tenninal  and  left  the  freight  car  standing  in 
the  middle  of  the  street  on  one  of  our  city  streets. 
Some  of  the  city  officials  objected  to  the  car  being 
left  on  the  street,  and  resolutions  were  introduced 
in  the  Comm'on  Council  to  have  the  car  taken  off 
the  street ;  Ijut  the  merchants  in  the  city  came  for- 
ward and  protested  and  wished  the  car  to  remain 
anywhere  we  wanted  to  leave  it,  as  the  service  was 
a  great  accommodation  to  them  and  the  people  on 
the  line.  Our  plan  is  to  farm  the  business  out  to 
an  express  man.  He  pays  so  much  of  the  expense, 
and  then  we  have  a  percentage,  and  I  will  state  tb^t 
the  business  has  been  fairly  profitable.  One  of  the 
principal  reasons  why  we  inaugurated  the  service, 
and  continue  to  put  money  into  it,  is  that  it  helps 
to  develop  outlying  sections  of  our  district;  opens 
up  new  fields  for  passenger  service.  New  towns 
are  starting  up  in  our  vicinity  and  we  wish  to  en- 
courage them.  We  have  the  competition  of  two 
sleam  roads  to  meet. 

C.  Loomis  Allen,  Utica.  N.  Y. :  In  December  last 
we  organized  an  express  department  on  the  Utica 
and  Mohawk  Valley  Railroad.  We  did  not  under- 
take to  handle  anything  in  the  way  of  heavy  material 
or  such  matter  as  freight.  We  operate  three  express 
cars,  which  are  operated  about  12  hours  a  day.     We 


do  not  take  any  material  for  shipment  unless  that 
material  be  delivered  at  the  terminal  point  of  ship- 
ment. By  that  I  mean  we  have  at  each  village  or 
municipality  where  we  give  service  teams  for  the 
delivery  of  the  express  matter.  In  each  of  the  cities 
we  maintain  teams  for  the  purpose  of  collecting  ex- 
press matter,  on  the  same  system  as  that  adopted  by 
the  old-line  express  coinpanies.  The  expense, 
which,  of  course,  must  be  very  large,  due  to  the 
maintenance  of  the  drivers  and  agents  in  each  of 
the  municipalities,  has  been  in  the  neighborhood  of 
about  70  per  cent,  of  the  gross  receipts. 

W.  K.  Morley,  Grand  Rapids :  We  have  about 
45  miles  of  track,  and  we  have  three  freight  cars. 
We  make  a  round  trip  with  these  freight  cars  every 
day.  The  management  thinks  that  the  freight  busi- 
ness is  susceptible  of  development,  and  proposes  to 
invest  considerable  more  money  for  freight  equip- 
ment next  year.  We  handle  almost  any  kind  of 
freight,  except  the  lower  classes  of  freight,  which 
we  do  not  handle  and  do  not  want.  We  have  an 
agent  at  all  our  terminals,  and  also  at  the  sub- 
stations, which  latter  costs  us  nothing  additional, 
as  we  should  be  obliged  to  have  someone  at  the  sub- 
station anyhow  to  help  out.  We  figure  that  the 
freight  business  pays  us,  and  we  are  going  to  de- 
velop it.  We  get  the  same  rates  as  the  steam  roads. 
We  do  not  devote  ourselves  entirely  to  the  high 
class  of  express  business,  but  handle  anything  ex- 
cept low-class  freight.  We  cannot  handle,  and  do 
not  want  to  handle,  carload  business. 

W.  Caryl  Ely,  Buffalo :  It  is  all  right  enough  to 
say  you  will  go  into  the  freight  and  express  busi- 
ness, but  when  you  establish  a  freight  station  and 
go  there  to  get  freight,  then  you  must  have  a  sta- 
tion master,  someone  to  unlock  the  car  and  let  the 
stufif  out  to  the  farmer  who  calls  for  a  bale  of  wire, 
or  something  of  that  sort,  and  when  he  comes  with 
stuff:  to  ship  you  must  have  someone  there  to  re-^ 
ceive  it  and  take  care  of  it.  That  means  you  are 
going  into  the  equipment  of  a  full-fledged  freight- 
operating  department,  and  that  is  a  branch  of  steam- 
railroad  operation  that  is  technical  in  the  highest 
degree.  The  big  steam  roads  have  long  hauls :  we 
have  short  hauls.  If  you  are  going  to  handle 
freight  to  any  extent  you  must  make  an  arrange- 
ment with  steaiTi  railroads  for  cars.  We  cannot 
equip  our  roads  with  standard  freight  cars  to  haul 
freight  15,  20,  30  or  40  miles.  We  must  make  an 
arrangement  with  the  steam-railroad  companies  not 
only  to  furnish  freight-car  equipment,  but  to  take 
freight  from  us  and  haul  it  to  the  center  for  which 
it  is  destined.  But  the  steam-railroad  people  do  not 
propose  that  we  shall  get  into  that  business  if  they 
can   stop   it. 

Other  Papers  and  Reports. 

H.  H.  Vreeland's  paper  on  "The  Right  of  Way" 
was  read  by  the  author,  wdro  afterward  elaborated 
on  the  subject  at  considerable  length.  Others  took 
part  in  the  discussion,  which  will  receive  some  at- 
tention in  a  future  issue  of  the  Western  Electrician. 

On  the  "Comparative  Merits  of  Single  and  Double- 
truck  Cars  for  City  Service"  John  I.  Beggs  of  Mil- 
waukee advocated  the  double-truck  cars. 

Standard  Rules   for  Employes. 

The  report  of  the  committee  on  standard  rules  for 
the  government  of  employes  was  presented  by  E.  G. 
Connette  of  Syracuse,  N.  Y.  The  subject  was  dis- 
cussed at  some  length.  Mr.  Beggs  commended  the 
rules  drawn  up  by  the  committee  very  highly.  On 
his  motion,  amended  by  J.  G.  White  of  New  York, 
the  rules  as  presented  were  adopted  by  the  asso- 
ciation, and  the  members  of  the  association  were 
requested  to  adopt  the  rules  as  their  standard  rules, 
with  such  modifications  as  may  be  necessary  to 
meet  local  conditions ;  and  the  members  of  the  as- 
sociation were  further  requested  to  communicate 
with  the  committee,  which  is  to  be  continued  during 
the  current  year,  any  amendments  which  their  ex- 
perience with  the  rules  leads  them  to  think  advisable. 
The  committee  is  to  report  to  the  next  meeting  such 
amendments  as  it  thinks  will  be  advantageous,  to  be 
embodied   into  the  later  standard  rules. 

Election  of  Officers. 

On  the  recomiTiendation  of  the  committee  on  nom- 
inations, the   following  list  of  officers   was   elected : 

President — W.  Caryl  Ely,  president  International 
Railway  Company,   Buffalo,   N.  Y. 

First  vice-president — Elwin  C.  Foster,  president 
New  Orleans   Railways  Company,  New  Orleans,  La. 

Second  vice-president — John  Grant,  general  super- 
intendent St.  Louis  Transit  Company,  St.  Louis, 
Mo. 

Third  vice-president — James  F.  Shaw,  president 
Boston  and  Worcester  Street  Railway  Company, 
Boston,   Mass. 

Secretary  and  treasurer — T.  C.  Penington,  treas- 
urer Chicago   City  Railway,   Chicago,   111. 

Executive  cominittee — The  president,  the  vice- 
presidents  and  Jere  C.  Hutchins,  president  Detroit 
United  Railway.  Detroit,  Mich. ;  A.  B.  Colvin.  presi- 
dent Hudson  Valley  Railway  .Company,  Glens  Falls, 
N.  Y. ;  G.  Tracy  Rogers,  president  Binghamton 
Railway  Company,  Binghamton,  N.  Y. ;  W.  A.  Smith, 
general  manager  Omaha  and  Council  Bluffs  Rail- 
way Company,  Omaha,  Neb. ;  S.  L.  Nelson,  vice- 
president  and  general  manager  Fort  Wayne  and 
Southwestern  Traction  Company,  Fort  Wayne,  Ind. 

The  committee  received  but  one  invitation  for  a 
place    for    holding    the    next   annual    meeting.     The 
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mayor,  secretary  of  tlie  Chamber  of  Commerce  and 
one  business  man  of  Chattanooga,  Tenn.,  have  ex- 
tended an  invitation  to  tile  association  to  meet  in 
that  city  next  year.  Owing  to  the  limited  informa- 
tion in  the  possession  of  the  committee,  it  did  not 
feel  warranted  in  recommending  Chattanooga  as  the 
next  meeting  place,  bnt  suggested  that  the  matter  be 
referred  with  full  power  to  the  incoming  executive 
committee, 

lMiscELi_\NE0us  Business, 

Mr,  Beggs  offered  a  resolution  looking  toward 
possible  action  in  the  matter  of  securing  a  reduction 
in  the  price  of  steel  rails  for  street-railway  con- 
struction, but  no  action  seems  to  be  have  been  taken 
in  the  matter, 

W,  K,  Morley  offered  a  resolution  changing  the 
name  of  the  association  to  "The  American  Electric 
Railway  Association,"  The  matter  was  referred  to 
the  executive  committee,  as  was  also  the  question 
of  the  next  place  of  meeting. 

The  resolutions  of  thanks  included  appreciative 
references  to  the  General  Electric  Company,  the 
Hudson  ^'alley  Railway  Company  and  the  supply 
men   for  their   "splendid   exhibit," 

President  Ely  thanked  the  association  for  the 
honor  conferred  on  him  by  his  election  as  president. 
Incidentally  he  referred  to  the  fact  that  the  duty 
unexpectedly  fell  on  him,  after  being  away  in  Eu- 
rope for  several  months  and  out  of  touch  with  the 
situation,  of  preparing  an  opening  address.  On  this 
point  he  added :  "I  asked  some  of  my  friends  of 
the  technical  press  for  kind  suggestions,  and  I  desire 
to  return  to  those  gentlemen  w'ho  very  kindly  as- 
sisted me  in  preparing  the  address  presented  to  you, 
not  only  my  thanks,  but  a  public  acknowledgment 
of  their  assistance,  especially  to  Mr.  O'Hara  of  the 
Street  Railway  Journal," 

The  B.\nquet. 

The  annual  banquet  of  the  American  Street  Rail- 
way Association  was  held  on  Friday  evening  at  the 
Grand  Union  Hotel.  After  the  banquet  the  newly 
elected  officers  w'ere  installed.  Hon.  Addison  B. 
Colvin  was  toastmaster  and  the  toasts  announced 
and  their  sponsors  were  as  follows :  *'How  the 
Wheels  Go  Round,"  Hon.  Adalbert  P.  Knapp :  "The 
Legal  Side,"  Hon.  Job  E.  Hedges :  "The  Empire 
State,"  Hon.  George  E.  Green ;  "The  Relation  of 
Labor  to  Capital,"  Rev.  John  R.  Mackay,  D.  D. : 
"The  Perfection  of  Success,"  Herbert  H,  Vreeland ; 
"The  Happiness  ( ?)  of  Public  Service,"  Hon.  Ed- 
gar T.  Brackett :  "The  Best  Fare — The  Feminine 
Fair,"  Hon.  W.  Caryl  Ely.  Adjournment  w-as  then 
taken. 


was  made  first  vice-president  of  the  American  Street 
Railway  .Association,  and  at  last  week's  meeting  in 
Saratoga  was  chosen  president  of  that  organization. 


President  W.  C.  Ely. 

Mr.  \\'.  Caryl  Ely,  president  of  the  American 
Street  Raihvay  Association,  was  born  in  Middle- 
field,  N,  Y.,  in  1856.  He  took  up  the  study  of  law 
at  an  early  age  and  was  admitted  to  the  bar  in  18S2 
at   Ithaca,   N.   Y.     He  removed   to  Niagara    Falls   in 


W.  CARYL    ELY,  PRESIDENT    AMERICAN    STREET    RAILWAY 
ASSOCIATION, 

1885,  and,  after  practicing  individually,  became  a 
member  of  the  firm  of  Ely,  Dudley  &  Cohn,  Mr. 
Ely  was,  in  1899,  made  president  of  the  International 
Raihvay  Company  of  Buffalo.  Although  a  lawyer, 
Mr.  Ely  became  greatly  interested  in  electrical  mat- 
ters and  was  one  of  the  original  promoters  and  in- 
corporators of  the  Niagara  Falls  Power  Company 
and  was  also  chief  promoter  of  the  Buffalo  and  Ni- 
agara Falls  Electric  Railway,  being  president  of 
that  road  and  also  of  the  Buffalo  and  Lockport 
and  Lockport  and  Olcott  Railways.  It  was  Mr.  Ely 
who  brought  about  the  combination  of  the  electric 
railways  of  Buffalo  and  Niagara  Falls  and  the  con- 
necting lines  into  the  International  Railway  Com- 
pany. These  and  many  other  enterprises  Mr.  Ely 
has  successfully  promoted.     At  Detroit  last  year  he 


American    Railway    Mechanical    and 
Electrical  Association. 

As  the  master  mechanics'  association  concluded 
its  meeting  on  Thursday,  a  very  good  general  idea 
of  its  convention,  in  outline,  was  given  in  the  tele- 
graphic report  in  the  Western  Electrician  last  week. 
More  detailed  reports  of  the  very  practical  discus- 
sions may  be  given  in  future  issues  of  the  Western 
Electrician.  It  remains  to  be  added  at  this  time 
that  the  meeting  was  a  very  enthusiastic  and  success- 
ful one.  Some  changes  were  made  in  the  constitu- 
tion and  by-laws. 

The  requirements  as  to  membership  were  changed 
to   read  as   follows : 

1.  Heads  of  inechanical  and  electrical  departments 
of  railway  companies  may  be  elected  to  active  mem- 
bership in  this  association  and  shall  be  entitled  to 
one  vote  each  and  all  the  privileges  of  the  associa- 
tion. 

2,  The  associate  members  of  this  association  shall 
consist  of  American   railway   companies,  the  lessees 


Third  vice-president— J.  J.  Magilton,  Schenectady, 
N.  Y. 

Secretary-treasurer — W.  B'.  Brockway,  Yonkers, 
N.   Y. 

E.xecntive  committee — H.  J.  Davies,  Cleveland ; 
S.  C.  Rogers,  Youngstown,  Ohio :  S,  G,  Boyle  Louis- 
ville, Ky, ;   H.   M.   Pease,  buffalo. 

The  association  then  adjourned  without  date. 


Electric  Railway  Supplymen's  Associa- 
tion. 

On  Friday  afternoon,  September  4th,  in  the  clos- 
ing hours  of  the  Saratoga  street-railway  convention, 
a  meeting  of  supplymen  was  held  to  form  a  supply- 
men's  association  after  the  order  of  a  similar  or- 
ganization run  in  conjunction  with  the  master  me- 
chanics' and  master  car  builders'  associations  of  the 
steam  roads.  The  project  has  been  bruited  several 
times  and  seems  now  in  a  fair  way  of  realization. 
O.  W.  Johnson  of  the  Johnson  Wrecking  Frog 
Company  called  the  meeting  to  order,  and  D.  M. 
Brady  of  the  Brady  Brass  Company  explained  the 
scope  of  the  steam-road  supplymen's  association. 
W.  J.  Cooke  of  the  McGuire  Manufacturing  Com- 
pany, Chicago,  was  chosen  temporary  chairman  and 
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or  individual  owners  of  railways,  and  each  member 
shall  be  entitled  to  one  vote  by  delegates  presenting 
proper   credentials. 

,3.  Other  employes  of  mechanical  and  electrical  de- 
partments not  eligible  as  active  members  may  become 
eligible  to  junior  membership,  upon  the  recommenda- 
tion of  at  least  one  member,  and  shall  be  entitled  to 
all    the   privileges    except   that    of   voting. 

4.  Technical  periodicals  shall  be  eligible  to  hon- 
orary membership  upon  recommendation  of  the  com- 
mittee, and  their  representatives  shall  be  entitled  to 
all    privileges   except   that   of   voting. 

In  the  by-laws  provision  was  made  for  the  associa- 
tion to  hold  a  meeting  covering  two  days,  preceding 
the  convention  of  the  American  Street  Railway  As- 
sociation ;  three  sessions  are  to  be  held  each  day. 

Provision  was  inade  that  papers  to  be  presented 
at  the  convention  must  be  in  the  hands  of  the  sec- 
retary at  least  90  days  previous  to  the  date  of  the 
meeting. 

The  dues  of  active  members  were  placed  at  $5 ;  as- 
"ciate   niembers,  $20;  junior  members,  $3. 


Street   Railway   Accountants'  Associa- 
tion. 

Brief  reports  of  the  sessions  of  Wednesday  and 
Thursday  of  the  accountants'  association  were  given 
in   the  Western   Electrician  of  last  week. 

The  concluding  session  was  held  on  Friday  morn- 
ing. Frank  R.  Henry  of  St.  Louis  read  his  paper 
on  "The  Advantages  and  Disadvantages  of  the  'Bag 
System'  as  Compared  with  the  'Receiver  System' 
of  Handling  Conductors'  Remittances."  This  was 
discussed  at  some  length. 

President  Ely  of  the  American  Street  Railway 
.Association  stepped  into  the  accountants'  meeting 
and  made  a  brief  speech. 

In  an  informal  talk  C.  N.  Duffy  of  New  York, 
late  of  Chicago,  compared  standard  forms  of  re- 
ports  in    United   States   and   Great   Britain. 

On  motion  of  Mr.  Ross,  the  president  was  directed 
to  appoint  a  committee  of  one  to  rearrange  the  se- 
lection of  blanks,  as  recommended  by  the  executive 
committee,  and  Mr.  White  of  Hartford  was  ap- 
pointed as  such  committee. 

Officers  were  elected  as   follows: 

President — F.   E.    Smith,   Chicago, 

First   vice-president — F,   R,   Henry,   St.   Louis. 

Second  vice-president — C.  O.  Simpson,  Birming- 
ham, Ala. 


Cornell  S.  Hawley  of  the  Consolidated  Car  Heating 
Company  of  New  York,  temporary  secretary.  Mr. 
Johnson  stated  that  he  had  secured  the  signatures 
of  80  per  cent,  of  the  exhibitors  at  the  Saratoga 
convention,  all  of  whom  firmly  believed  that  such 
an  organization  as  had  been  outlined  was  a  necessity 
if  exhibits  were  to  be  held  at  future  conventions. 
J.  G.  White  of  J.  G.  White  &  Co.  of  Nt:w  York 
moved  that  an  organization  of  electric-railway  sup- 
plymen be  formed  and  that  a  committee  consisting 
of  W.  J.  Cooke,  D.  M.  Brady,  Scott  Blewitt  of  the 
American  Car  and  Foundry  Company,  St.  Louis, 
Fred  S.  Kenfield  of  the  Street  Railway  Review, 
Chicago,  and  James  H.  McGravv  of  the  Street  Rail- 
way Journal,  New  York,  be  constituted  an  executive 
committee,  to  which  they  shall  add  four  other  rep- 
resentative supplymen ;  that  the  full  committee  of 
nine  as  thus  appointed  confer  with  the  executive 
committee  of  the  American  Street  Railway  Associa- 
tion and  other  committees  representing  those  who 
may  have  interest  in  this  question,  and  that  the 
executive  committee  have  full  power  to  establish  a 
permanent  organization,  to  decide  upon  the  name 
of  the  association,  and  to  act  upon  all  business  aifect- 
ing  the  interest  of  the  association.  The  motion  was 
carried. 

Mr.  White  suggested  that  the  name  of  the  asso- 
ciation be  the  Electric  Railway  Supplymen's  Asso- 
ciation. The  organization,  as  outlined,  contemplates 
the  appointment  each  year  of  a  number  of  sub-com- 
mittees on  finance,  on  entertainments,  on  exhibits, 
etc.,  which  sub-committees  shall  have  charge  of  de- 
tails connected  with  the  meeting  of  the  association. 

A  meeting  of  the  four  members  of  the  executive 
committee  present  at  the  meeting  was  held  after  the 
general  meeting.  After  a  brief  discussion  of  plans 
for  future  action,  the  executive  committee  adjourned 
to  meet  in  New  York  city  at  the  call  of  the  chair- 
man, at  which  time  the  other  four  members  will  be 
added  to  the  committee  and  the  plans  of  the  associa- 
tion will  be  fully  outlined. 

Among  those  present  at  the  meeting  and  not  pre- 
viously mentioned  were :  S.  T.  Dodd,  Stanley  Elec- 
tric Manufacturing  Company,  Pittsfield,  Mass.;  F.  N. 
Root,  manager  Root  Track  Scraper  Company,  Kala- 
mazoo, Mich. :  O.  P.  Johnson,  secretary  and  treas- 
urer Star  Brass  Works,  Kalamazoo,  Mich, :  Bertram 
Berry,  Heywood  Bros.  &  Wakefield  Company,  New 
York;  L.  S.  Schenck,  the  Sterling  Varnish  Com- 
pany, Pittsburg,  Pa.;   Philip  C.  Snow.  Globe  Ticket 

[Continued  on ^age  .^9-?.] 


194 


WESTERN    ELECTRICIAN 


September  12,  1903 


Production    and    Distribution    of    Alter- 
nating  Current  for  Large  City 
Systems. 

By   Richard  McCulloch. 
Pakt  II. 

Central-station-  Plans. — In  order  to  indicate  the 
general  trend  of  modern  practice  in  central-station 
design  there  are  published  with  this  article  the  fol- 
lowing power-station  plans  : 

Fig.  I  is  a  plan  of  the  Manhattan  power  station, 
New  York  city.  [A  cross-sectional  view  of  this 
station  was  given  in  the  Western  Electrician  of 
December  6,  igo2,  page  401.]  This  installation  is 
the  latest  large  American  histallation  and  represents 
the  highest  development  of  an  engine-driven  station. 
It  contains  40,000  kilowatts,  divided  into  eight  5,000- 
kilowatt  units,  and  covers  about  82,400  square  feet,  or 
2.06  square  feet  per  kilowatt.  The  cubical  contents 
of  the  building  are  about  8,580.000  cubic  feet,  or  215 
cubic    feet    per   kilowatt    capacity. 

Figs.  2  and  3  show  the  plan  and  cross-section  of 
the  Chelsea  station,  London,  now  under  construction. 
This  station  is  to  be  equipped  with  10  5,500-kilowatt 
turbine-driven  units  and  one  smaller  unit,  making 
a  total  capacity  of  57.000  kilowatts.  These  turbines 
are  of  the  horizontal-shaft  type,  and  this  is  the  first 
large  station  to  be  entirely  equipped  with  steam  tur- 
bines. From  a  published  report  the  ground  area 
is  1.36  square  feet  per  kilowatt,  and  the  cubical  con- 
tents of  the  building  139  cubic  feet  per  kilowatt. 
'Iliese  nteasurements  include  an  office  building  ad- 
joining the  station. 

Figs.  4  and  5  are  sketches  showing  the  proposed 
arrangement  of  a  station  to  contain  eight  5,000-kilo- 
watt  steam  turbines  of  the  vertical-shaft  type.  This 
has  the  same  capacity  as  the  Manhattan  and  it  would 
be   interesting  to  compare   the   relative  sizes  of  the 


high-tension  current  it  is  usually  necessary  to  figure 
the  cable  for  ampere-carrying  capacity  instead  of  for 
drop  in  voltage,  as  is  customary  in  long-distance 
transmission.  This  is  on  account  of  the  short-trans- 
mission distances  as  compared  with  the  high-trans- 
mission voltage.     The  amperes  per  phase  for  three- 


Tables  Nos.  I  and  2  give  data  and  cost  of  rubber 
and  paper-insulated  three-conductor,  lead-covered 
cables  with  No.  00  conductors,  for  voltages  ranging 
from  5,000  to  20,000.  It  will  be  observed  that  above 
10,000  volts  for  rubber  and  above  15,000  volts  for 
paper-insulated  cables  the  cost  increases   so   rapidly 


ALTERNATING-CURRENT    SYSTEMS.— PLAN    OF    MANHATTAN    40,000-KILOWATT    POWER    HOUSE. 


phase  transmission  may  be  determined  very  simply 
by  dividing  the  watts  to  be  transmitted  by  the  trans- 
mission voltage  multiplied  by  the  square  root  of 
three. 

The   cross-sections    of   the    copper    may   be   taken 
very   conservatively   at   r,coo  circular   mils   per   am- 


FIG.    2.       ALTERNATING-CURRENT    SYSTEMS.  -  PLAN    OF   CHESLEA    (LONDON)    57,000-KILOWATT    STEAM-TURBINE    STATION 

Ivvo   buildings.     The   turbine    station  covers 


area 

of  58,860  square  feet,  or  r.47  square  feet  per  kilowatt. 
The  cubical  contents  of  the  building  are  5,403,000 
cubic  feet,  or  135  cubic  feet  per  kilowatt.  This  sta- 
tion also  contains  space  for  12-,000-kilowatt  sub-sta- 
tion capacity. 

The  TRi\NSMissiCN. 

Transmission  Voltage. — In  a  few  words  the  ad- 
vantages which  alternating-current  transmission  offer 
lie  in  the  possibility  of  transmitting  large  amounts 
of  power  over  long  distances  with  .comparatively 
small  wire.  Since  the  size  of  the  wire  necessary 
decreases  as  the  transmission  voltage  increases,  there 
seems  to  be  no  reason  why  for  city  use,  where  heavy 
loads  must  be  transmitted,  the  limiting  transmission 
voltage  should  not  be  the  limiting  voltage  at  which 
current  can  be  produced  in  the  generator,  except 
that  voltages  above  15,000  require  cables  of  high 
cost.  It  is  unquestionably  the  best  practice  to  carry 
the  high-tension  cables  underground  in  conduits. 
There  are  some  large  cities  where  alternating  cur- 
rent at  a  pressure  of  5,000  volts  or  higher  is  carried 
on  overhead  wires  strung  along  city  streets,  but 
although  quite  a  sum  of  money  is  saved  in  the  initial 
cost  of  feeders,  the  true  economy  of  such  an  instal- 
lation is  doubtful.  Serious  interruptions  to  traffic 
and  perhaps  injury  to  the  central-station  and  sub- 
station machinery  are  invited  by  short-circuits  and 
grounds  from  fires,  storms,  lightning  and  accidental 
crosses  with  other  wires,  while  the  danger  to  human 
life  is  such  that  the  railway  company  is  liable  at  any 
time  on  account  of  some  fatality  to  be  ordered  to 
place  the  high-tension  wires  underground  at  a 
greater  expense  than  if  it  had  been  done  in  the  first . 
installation. 

Transmission  Cables. — As  by  three-phase  trans- 
mission a  minimum  of  copper  transmits  a  given 
amount  of  power  with  a  given  loss,  this  is  the  sys- 
tem which  has  been  generally  adopted  for  transmis- 
sion. Where  the  feeders  are  placed  underground 
three-conductor  cables  are  used,,  the  three  conductors 
being  separately  insulated  and  then'  surrounded  by  a 
lead  sheath.  Formerly  rubber  was  the  insulation 
used  for  this  purpose,  but  paper  has  come  rapidly 
to  the  front  and  at  present  paper  insulation  is  pre- 
ferred by  many  to  rubber.  Paper  does  not  soften 
under  heat  like  rubber,  and  the  cable  has  the  advan- 
tage of  being  cheaper  than  rubber  and  of  having  a 
somewhat  greater  overload  capacity.  The  weak  'part 
of  any  cable  is  the  joint,  and  great  care  should  be 
taken  in  splicing  to  exclude  all  moisture.  This  is 
especially  true  of  papcr-insulalcd  cables. 

In  estimating  the  sizes  of  cables  for  carrying  the 


pere  for  rubber-insulated  cables  and  goo  circular 
mils  per  ampere  for  paper-insulated  cables.  The 
copper  cross-section  should  be  checked  by  estimating 
the  drop  in  voltage  at  maximum  load,  but  for  the 
comparatively    short    distances    of   city   work  it  will 


as  almost  to  inake  these  the  limiting  voltages  for 
underground    distribution. 

Fig.  6  is  a  cross-section  and  photographic  repro- 
duction  of   a    three-conductor,    lead-covered    cable. 

In  some  installations  one  cable  for  each  rotary 
has  been  run  between  the  power  plant  and  the  sub- 
station. In  other  instances  a  standard  size  of  cable 
has  been  adopted  for  the  system,  and  a  number  of 
cables  run  to  each  sub-station  corresponding  to  the 
estimated  load.  An  extra  cable  should  always  be 
provided,  so  that  the  maximum  load  of  the  sub- 
station may  be  carried  with  one  cable  out  of  service. 

Conduit. — Various  forms  of  duct  have  been  used 
for  underground  conduits.  The  old  wooden  pump- 
log  ducts  have  been  abandoned  because  the  wood 
rots  and  the  juices  in  the  wood  act  chemically  on 
the  lead  covering  of  the  cable.  The  ducts  at  present 
laid  are  usually  of  cement-lined  iron  pipe,  tile  in 
either  single  or  multiple  duct,  or  concrete  tubes. 
It  pays  to  imbed  the  ducts  well  in  concrete,  so  that 
an  excavation  under  the  conduit  line  will  not, cause 
settling.  The  spacing  of  the  brick  manholes  is  usu- 
ally determined  by  the  obstructions  met  with  in  the 
street,  but  may  be  put  down  as  averaging  about  400 
feet  apart.  In  some  recent  installations  great  pre- 
cautions have  been  taken  to  avoid  the  danger  of 
fire  and  damage  to  other  cables,  arising  from  a 
short-circuit  in  one  of  the  high-tension  cables.  The 
high-tension  cables  have  been  kept  to  themselves  and 
at  the  manholes  they  have  been  wrapped  with  as- 
bestos cloth.  The  destructiveness  of  a  short-circuit 
on  underground  high-tension  cables  has  not  proved 


FIG,     3.       ALTERNATING-CURRENT  "SYSTEMS. — CROSS-SECTION    OF    CHELSEA    STATION. 


.usually  be  found  that  the  drop  in  voltage  is  very 
small  in  a  cable  projierly  ]jroportioned  for  the  cur- 
rent it  is  to  carry.  The  largest  size  thrcc-contluctor 
cable  which  it  is  advisable  to  install  in  an  ordinary 
duct  is  one  in  which  each  conductor  has  a  four- 
naught  section, 


as  great  as  was  anticijiated.  In  one  instance  a 
laborer  drove  a  pick  through  a  6,600-volt  three- 
conductor  cable  without  experiencing  any  shock,  or 
producing  any  great  amount  of  pyrotechnics.  It 
was  fortunate  for  the  laborer  that  the  pick  had  a 
long  wooden  handle.    The  lack  of  destructiveness  in 
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Table  i. 

Rubber-tnsuiateti,  Leitd-cox'trfd.  Three  A'l'.  00    Conductor  Cables.      For    Three-f>hasi-  Alternatitigcurrent    Underground  Dislribution. 
Cal'l-s  to  He  Carried  iti  Tile  or  Concrete  Ducts.  One  Cable  in  Each  Duct . 


Woikiiit: 
\'olia«e. 


5.000 

7.500 
10,000 
13,500 
15.000 
17.500 
20.000 


Outside  Thickness  of 
Diameter  I  Hnvelope  ot 
of   Cable.  Each 

Conductor. 


lis  inches 


Thickness    of 

Envelope 

Around 

Conductors. 


3^    inch 


Thickness   of 

Lead 

C over  in  K 


Wei«ht 
Per  Foot. 


S.27 


Cost 
Per  Foot, 


So -64. 
o-<)r 
1. 16 
I  '37 
162 


Test   Volta^e 
for  I  Minute- 


15.04x1 
22,500 
30,000 
35.000 
40,000 
45.000 
50.000 


Minimum 
Radius  of 
BendinR. 


xoVi  inches 

12 

uK     " 

17%    " 

19 


Workiiin  Capacity 
Eacli      Conductor 

Amperes     Per     Sn. 

In.of  Cross  Section, 
Temp.  Rise  ^o°  C. 


1. 1 50 
1.150 
1,150 
1,150 
1,050 
1,050 
1.050 


Table  2. 

Puper-insulated,  Lead'COX'ered,    'Jhree  No.  00   Conductor   Cables.      For   Three  phase  Aliernniing  current   Underground  . 
Cables  to  Be  Carried  hi  Tile  or  Concrete  Ducts.  One  Cable  in  Each  Duct. 
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Fie-  4.    Plan  of  a  Proposed  Steam-turbine  Station  and  Sub-Station  of  40,000  Kilowatts'  Capacity, 
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Fit;,  6,    Three-conductor  Cable. 
ALTERNATlNG-CURREffT  SYSTEMS, 


the  arc  is  probably  due  to  the  quick  action  of  the 
automatic  circuit  breakers  at  each  end  of  the  cable, 
and  also  to  the  fact  that  although  the  pressure  is 
of  great  intensity,  the  current  tlow  is  small. 

Sub-stations. — The  location  and  number  of  sub- 
stations might  form  the  subject,  of  an  interesting 
discussion  as  to  the  relative  costs  of  interest  on 
feeder  investment,  sub-station  ecpiipment  and  main- 
tenance and  operation  of  sub-station,  were  it  not 
for  the  fact  that  for  city  use  the  location  of  the  sub- 
stations is  pretty  closely  determined  by  a  study  of 
the  density  of  the  traffic.  The  congested  points  are 
closely  marked,  but  where  doubt  exists  as  to  the 
wisdom  of  several  locations,  an  estimate  of  the  costs 
in  either  case,  together  with  the  ex.pense  of  main- 
taining and  operating  the  sub-.stalions,  will  quickly 
determine   which  is  the  better   plan. 

In  interurban  construction  there  are  two  different 
opinions  maintained  regarding  sub-stations.  One  is 
that  sub-stations  should  be  miniature  power  sta- 
tions, contain  a  large  quantity  of  apparatus,  in  charge 
of  skilled  attendants,  and  be  spaced  at  rather  long 
intervals  along  the  road  ;  the  other  idea  is  that  sub- 
stations should  be  frequent,  contain  little  reserve, 
and  should  be  taken  care  of  by  the  station  agent  or 
some  other  employe,  whose  principal  duties  are  not 
the  care-taking  of  the  sub-station.  In  city  practice, 
however,  there  is  no  question  that  the  sub-station 
should  be  designed  and  built  with  as  much  care  as 
that  used  in  the  power-plant  construction;  that  it 
should  contain  reserve  apparatus  enough  to  tide  over 
any  ordinary  breakdown,  and  that  it  should  be  con- 
stantly in   charge  of  skilled   attendants. 

The  high-voltage  current  entering  the  sub-sta- 
tions is  handled  by  brick-inclosed,  oil-break,  motor- 
operated  switches,  just  as  in  the  power  station. 
From  the  switches  it  passes  to  transformers,  where 
its  voltage  is  decreased  to  that  suitable  for  driving 
the  converters.  This  current,  fed  in  at  the  alternat- 
ing-current end  of  the  rotary  converters,  produces 
the  575  or  600-volt  direct  current  which  is  sent  to 
the  direct-current  bus-bar  for  transmission  to  the 
trolley  wire.  The  transformers  are  cooled  either  by 
water  circulating  around  the  shell  or  by  air  blown 
through   the   windings. 

Rotary  Converters. — A  size  of  rotary  converter 
which  has  been  largely  adopted  for  city  work  is 
1,000  kilowatts,  although  one  large  installation  has 
r,500-kilowatt  rotaries.  There  seems  to  be  no  reason 
why  rotary  converters  should  not  be  built  in  as  large 
sizes  as  direct-current  generators,  which  have  been 
successfully  built  in  sizes  of  2,500  kilowatts.  The 
rotary  converter  is  just  as  reliable  a  machine  as 
the  direct-current  generator,  and  there  should  be 
about  the  same  reserve  capacity  in  a  sub-station  as 
is  allowed  in  a  direct-current  station;  that  is,  one 
reserve  machine  to  every  three  or  four  units.  Where 
the  load  is  subject  to  sudden  fluctuations,  it  is  cus- 
tomary to  place  a  reactive  coil  in  the  transformers 
and  provide  the  rotaries  with  series  windings  on  the 
pole  pieces,  in  addition  to  the  shunt  windings.  For 
city  use  rotaries  have  simple  shunt  fields,  and  if 
they  are  kept  well  loaded  at  all  times,  their  direct- 
current  voltage  is  uniform.  The  sub-station  of  a 
large  city  system  has  such  a  large  output  that  the 
momentary  fluctuations  noticeable  in  a  small  system 
are  lacking.  The  load  varies  with  the  time  of  day; 
the  attendants  usually  have  plenty  of  time  to  pre- 
pare for  any  change  in  load,  and  there  is  no  reason 
why  they  should  not  keep  the  rotaries  well  loaded. 
[To   be   concluded   nc.vt  n'cck.] 


Rules  Adopted  by  Space-telegraph 
Conference. 

The  conclusions  of  the  international  space-tele- 
graph conference  held  in  Berlin  last  month  have 
been  made  public,  and  the  protocol  signed  at  the  con- 
ference will  probably  be  made  the  basis  of  a  treaty 
for  the  regulation  of  international  space  telegraphy. 

Rules  were  adopted  applying  to  the  exchange  of 
messages  between  vessels  at  sea  and  coast  stations. 
These  rules  are  said  to  be  as   follows : 

Any  (i.xed  station  whose  field  of  action  extends  to  the  sea 
is   styled  a   coast  station. 

Coast  stations  are  bound  to  receive  and  transmit  telegrams 
originating  from  or  intended  for  vessels  at  sea  without  any 
distinction    of    wireless-telegraph   system    used   by   the    latter. 

The  contracting  parties  shall  publish  any  technical  informa- 
tion likely  to  facilitate  or  e-xpedite  communications  between 
coast  stations  and  ships  at  sea. 

Tile  wireless  station  must,  unless  there  should  be  absolute 
in]|)ossibility.  accept  in  preference  requests  for  help  that  may 
come    from   vessels. 

The  service  of  the  wireless-telegraph  stations  must  he  or- 
ganized as  far  as  practicable  so  as  not  to  interfere  with  the 
.service  of  other  stations. 

It  is  expected  also  that  a  universal  system  of 
charges    is   to    be    introduced. 

The  protocol  was  signed  by  the  United  States, 
Germany.  Austria.  Spain.  France  and  Russia.  The 
general  feeling  of  the  congress  seemed  to  be  de- 
cidedly against  the  monopolization  of  the  space- 
telegraph   business    by   any   one   company. 


The  local  street-car  authorities  of  Los  Angeles 
have  united  in  an  effort  to  suppress  street-car  hold- 
ups which  have  been  especially  annoying  on  the 
suburban  lines  running  out  of  the  city.  The  record 
on  these  lines  this  year  is  six  holdups  and  one 
fatality,  only  two  arrests  being  made.  At  this  sea- 
son of  the  year  an  undesirable  element  begins  to 
gather  in  California  for  the  winter,  and  as  a  pre- 
caution against  further  robberies,  armed  guards  will 
be  placed  on  every  suburban  car. 
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We  present  in  this  issue  an  illustrated  description 
of  a  new  passenger  car  designed  and  built  for  the 
Chicago  suburban  service  of  the  Illinois  Central 
Railroad.  The  car  is  especially  interesting  by  rea- 
son of  the  side-door  construction  and  transverse  seats 
with  side  aisles.  The  design  will  be  inspected  with 
interest  by  interurban-railway  managers.  The  car 
is  well  built  and  handsome,  and  it  is  especially  grati- 
fying to  observe  that  it  has  been  designed  so  that 
electric  motors  may  be  easily  mounted  on  the  trucks. 
With  these  fine  new  cars,  all  that  will  be  lacking 
in  the  Illinois  Central  suburban  service  will  be  elec- 
trical operation.  Electrical  men  and  suburban  pa- 
trons of  the  road  hqpe  that  this  change,  too,  will 
be  made  soon. 


Interurb.\n-eailway  companies  should  be  inter- 
ested in  some  calculations  recently  made  by  an 
English  writer  on  the  cost  of  stopping  cars  and 
trains.  It  is  affirmed  that  the  mechanical  energy 
required  to  run  a  car  one  mile  is  equal  to  that  ab- 
sorbed by  14  stoppages,  so  that  if  the  car  stops  four 
limes  in  a  mile,  and  the  operating  costs  amount  to 
eight  cents  a  mile  (wages  excluded),  the  sum  to 
be  charged  to  stopping  should  be  4.4  mills.  In  this 
calculation  it  is  assumed  that  the  weight  of  the 
car  is  six  tons  and  that  its  speed  is  10  miles  an 
hour.  Taking  the  case  of  the  City  and  South  Lon- 
don Railway,  it  is  figured  that  the  cost  of  stopping 
the  train  is  1.494  cents.  These  figures  do  not  in- 
clude losses  due  to  standing.  Each  train  costs  13.72 
cents  per  minute  of  actual  running,  so  that  the  loss 
of  17%  seconds  at  each  station  amounts  to  3.966 
cents.  From  the  figures  of  the  Liverpool  Corpora- 
tion Tramways  it  is  calculated  that  £35,000  is  an- 
nually expended  in  stopping  the  cars.  It  is  shown 
that  if  one  passenger  stops  a  six-ton  car  moving 
at  ID  miles  an  hour  twice — that  is,  on  entering  and 
on  leaving — he  thereby  consumes  an  amount  of 
energy  that  would  have  carried  him  12  miles.  The 
lesson  drawn  is  to  accentuate  the  use  of  regular 
stopping  places  or  to  charge  a  passenger  extra  for 
stopping  at   any   other  place. 


When  the  future  historian  comes  to  write  the 
history  01  the  electric  railway  in  the  United  States 
he  will  note  the  interesting  development  of  the 
American  Street  Railway  Association,  up  to  the 
present  time,  as  illustrating  in  a  marked  degree  the 
increasing  dignity  and  importance  of  the  electric 
railway.  The  association  has  scarcely  attained  its 
majority  of  21  years,  but  during  that  time  there  has 
been  a  complete  revolution  in  the  street-railway  busi- 
ness, due  to  the  introduction  and  eventual  domina- 
tion of  electricity.  It  was  organized  at  a  time  when 
the  small  cars  of  its  member  companies  were  drawn 
by  horses  or  mules.  Now  its  membership  represents 
almost  exclusively  the  large,  swift  and  handsome 
electric  car,  operated  on  many  interurban  lines  un- 
der conditions  closely  approaching  steam-railroad 
practice.  During  this  time  the  animal-drawn  vehicle 
has  been  hopelessly  discredited,  and  the  cable  car, 
which  at  one  time  made  a  strong  bid  for  favor  on 
large  city  systems,  has  also  been  distanced  in  the 
race.  So  complete  is  the  change  that  the  associa- 
tion has  really  changed  its  character.  With  the 
persistent  extension  of  the  electric  railway,  the  or- 
ganization has  become  more  than  a  street-railway 
society,  and  it  is  now  proposed,  very  properly,  to 
change  its  name  to  the  American  Electric  Railway 
Association. 

Not  alone  in  the  character  of  the  topics  discussed 
at  the  annual  conventions  is  the  change  indicated 
(think,  for  instance,  of  discussing  the  carriage  of 
freight  and  express  in  the  old  horse-car  days!), 
but  also  by  the  group  of  subsidiary  organizations 
that  has  grown  up  beside  the  parent  body  of  late 
years.  At  Saratoga  last  week  there  were  three 
nearly  simultaneous  conventions,  and  next  year  there 
will  be  four  probably.  This  fact  alone  shows  the 
dignity  and  importance  of  electric-railway  problems, 
and  the  coinple.xity  of  the  factors  involved  in  them. 
It  is  also  another  indication  of  the  close  parallel  that 
now  obtains  between  steam-railroad  and  electric- 
railway  practice. 

With  roads  of  constantly  increasing  length,  with 
the  combination  of  short  lines  into  "systems"  of 
respectable  size,  with  cars  and  track  construction 
of  constantly  increasing  weight  and  strength,  with 
the  carriage  of  express  and  freight  and  with  im- 
proving  methods   of  train   signaling   and    operation, 


it  is  interesting  to  conjecture  where  the  development 
of  the  electric  railway  will  end.  It  seems  to  be  in- 
evitable that  the  steam  and  electric  interests  in 
railroading  will  be  more  closely  allied  as  time  goes 
on.  Probably  the  time  is  not  very  far  distant  when 
all  important  railroad  systems  now  using  steam  ex- 
clusively will  make  use  of  electricity  also  in  moving 
trains.  It  is  not  likely  that  that  fine  piece  of 
mechanism,  the  steam  locomotive,  will  be  "rele- 
gated to  the  scrap-heap,"  but  more  and  more  it  musl 
recognize  the  electric  locomotive  and  the  electric 
motor-car  as  an  ally  and  friendly  rival,  l.i  this 
future  development  the  American  Street  Railway  As- 
sociation (now  so  called),  with  its  hopeful  offspring, 
can  occupy  a  commanding  position  if  it  treads  boldly 
and  intelligently  in  the  path  of  opportunity  that  lies 
before  it. 


Speaking  of  the  evidence  of  expert  witnesses,  an 
eminent  judge  has  said  that  "the  fact  has  become 
very  plain  that  in  any  case  where  opinion  evidence 
is  admissible,  the  proper  kind  of  an  opinion  desired 
by  any  party  to  the  investigation  can  be  readily 
procured  by  paying  the  market  price  therefor." 
This  opinion  is  shared  very  generally  by  bench  and 
bar,  indeed  by  the  general  public,  and  various  reme- 
dies have  been  proposed,  such  as  the  abolition  of 
expert  evidence  altogether  or  the  creation  of  a  body 
of  professional  disinterested  experts  whose  members 
shall  be  called  on  by  the  court,  not  by  the  litigants, 
when  the  testimony  of  expert  witnesses  is  desired. 
The  latter  method  would  seem  to  be  feasible,  but 
it  has  not  come  into  vogue  in  this  country,  although 
something  like  it  is  in  use  in  France  and  Germany. 
The  question  is  referred  to  by  Mr.  Michael  Brennan 
of  Detroit  in  a  paper  on  "Maintenance  and  Cham- 
perty in  Personal-injuri' ,  Cases,"  presented  to  the 
American  Street  Railway  Association,  but  it  is  also 
of  importance  in  patent  suits.  There  seems  to  be  no 
good  reason  why  a  body  of  experts  could  not  be 
organized,  so  that,  when  necessary,  the  court  could 
be  enlightened  on  any  involved  technical  question. 
Such  experts  should  be  officers  or  advisers  of  the 
court,  and  their  remuneration  might  be  provided  and 
taxed   among  the   other  court   costs. 


It  is  rather  surprising  that  the  American  Street 
Railway  Association  should  have  deemed  it  neces- 
sary to  provide  for  a  censorship  committee  which 
shall  pass  on  "all  reports  of  proceedings"  before 
the  latter  are  "made  accessible  to  the  press."  This 
action  is  to  be  regretted,  we  think,  because  it  con- 
veys the  impression  that  the  association  has  some- 
thing to  conceal  from  the  public,  which  we  do  not 
believe  to  be  the  case.  Street-railway  transportation 
is  a  straightforward,  legitimate,  honest  business, 
surely,  and  an  industry  in  which  an  exceptionally 
large  proportion  of  the  general  public  is  interested. 
Is  the  enlightened  American  Street  Railway  Asso- 
ciation of  the  United  States  of  America  well  ad- 
vised in  establishing  a  censorship?  Does  not  the 
very  word  "censor"  savor  of  repression,  of  military 
occupation,  or  of  the  reactionary  methods  of  the 
governmeirt  of  the  czar?  We  can  well  understand 
that  in  the  freedom  of  debate  statements  may  be 
made  or  expressions  used  which  can  serve  no  useful 
end  if  published,  but  might,  on  the  other  hand,  prove 
embarrassing.  But  cannot  the  discretion  of  the  tech- 
nical editors  be  trusted  in  these  matters?  Presum- 
ably these  editors  are  experts,  who  know  enough  to 
sift  the  grain  from  the  chafl.  Possibly,  too,  the 
gentlemen  of  the  association  could  be  somewhat  more 
guarded  in  their  remarks. 

The  technical  press  has  been  of  great  value  to 
the  electric-railway  industry,  and  the  establishment 
of  a  censorship  by  the  association  seems  but  an  un- 
gracious return  for  faithful,  honest  work.  To  censor 
the  whole  proceedings  to  prevent  the  publication  of 
an  occasional  inadvertent  remark — with  the  vexa- 
tious delays  and  "red  tape"  that  would  ensue — is  like 
swinging  a  giant's  bludgeon  to  crush  a  gnat.  And  is 
the  censorship  adequate  for  the  end  desired?  Of 
course  the  association  can  inake  such  regulations  as 
it  pleases  in  relation  to  its  official  report.  But  unless 
representatives  of  the  daily  and  technical  press  are 
excluded  from  the  sessions,  unofficial,  but  neverthe- 
less truthful,  reports  may  be  made.  And  in  these 
days  of  municipal-ownership  agitation  and  industrial 
unrest  it  would  doubtless  be  unwise  for  the  asso- 
ciation to  adopt  a  star-chamber  policy  by  excluding 
representatives  of  the  public  press. 
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INTERNATIONAL  ASSOCIATION  OF  MUNICIPAL  ELECTRICIANS. 


The  eiglith  annual  convention  of  the  International 
Association  of  Municipal  Electricians  was  held  last 
week.  The  sessions  were  held  in  the  ballroom  of 
the  Hotel  Rudolf,  Atlantic  City.  N.  J.,  on  September 
2d.  3d  and  4th.  President  William  H.  Thompson 
of  Richmond,  Va.,  called  the  gathering  t,o  order  at 
9  -.30  a.  m.  on  Wednesday,  the  first  day  of  the  con- 
vention. Prayer  was  ofTered  by  the  Rev.  Charles 
D.  Sinkerson.  Hon.  Franklin  P.  Stoy,  mayor  of 
Atlantic  City,  then,  in  a  very  apt  address,  granted 
the  members  and  guests  the  freedom  of  the  city 
and  expressed  the  hope  that  the  association  would 
meet  again  in  his  city  at  the  celebration  of  its  fiftieth 
anniversary.  The  response  to  the  mayor's  address 
for  the  association  was  made  by  J.  15.  Yeakle  of 
Baltimore.  Md.,  which  was  followed  by  the  presi- 
dent's address. 

The  executive  committee,  in  its  report,  presented 
some  very  radical  changes  in  the  by-laws,  the  most 
important  of  which  is  one  creating  a  committee  on 
membership,  to  which  all  applications  for  member- 
ships received  by  the  secretary  during  the  interval 
between  conventions  are  to  be  referred  and,  upon 
its  approval,  be  elected  members,  such  membership 
dating  from  the  time  the  application  is  received  by 
the  secretary.  Another  provision  requires  the  sec- 
retary to  receive  all  dues  from  the  members  instead 
of  the  treasurer,  as  heretofore :  also  changing  the 
manner  in  which  bills  are  to  be  paid.  All  the 
changes  were  adopted  unanimously  by  the  associa- 
tion.    This  closed  the  first  session. 

Immediately  after  the  opening  of  Wednesday  after- 
noon's session  the  Question  Box  was  introduced. 
This  was  a  new  feature  for  this  association.  Some 
of  the  questions  were : 

"In  what  manner  does  grounding  the  secondary 
wires  of  a  transformer  circuit  protect  persons  from 
fatal  or  dangerous  shocks?"  • 

"Are  trolley  guard  wires  advisable?" 

"Should  a  city  electrician  exercise  the  office  over 
general  engineering  problems?  For  instance,  should 
he  notice  the  smoke  nuisance?" 

"How  should  a  comparison  between  meter  and 
flat  rates  be  figured?" 

"In  the  care  of  storage  batteries  what  provision 
should  be  made  for  even  temperature  and  frequent 
ventilation?" 

"What  precautions  should  be  called  for  with  re- 
gard to  accessibility  around  high-tension  switch- 
boards, particularly  with  regard  to  cleaning?" 

"Should  the  meter  rates  be  the  same  for  Nernst, 
arc   and   incandescent  lamps?" 

"How  should  the  cost  of  Welsbach  burners  be 
compared   with   arc   lights   for   street   illumination?" 

Captain  William  Brophy  of  Boston,  who  was  not 
able  to  be  present,  in  a  communication,  answered  a 
great  many  questions.  He  said  that  in  all  high- 
tension  underground  cables  and  conductors  the  outer 
conductor  or  cable  covering  should  be  connected 
direct  to  ground  in  the  best  possible  manner,  which 
would  decrease  the  danger  of  fatal  shock  to  those 
who  had  to  work  in  the  manholes,  and  that  trans- 
formers in  manholes  were  not  so  dangerous  if  con- 
nected thoroughly  to  ground,  as  the  resistance  of 
the  body  being  greater  than  the  conductor,  the  cur- 
rent would  choose  the  latter  path. 

During  the  evening  of  Wednesday  the  members 
and  guests  formed  parties  and  "took  in"  the  amuse- 
ments along  the   Board   Walk. 

At  the  morning  session  of  September  3d  the  dis- 
cussion of  answers  to  questions  asked  in  the  Ques- 
tion Box  was  continued.  Mr.  Murphy  presented  a 
paper  on  "Electrolysis  of  Cable  Sheathing,"  which 
produced  a  great  deal  of  discussion. 

Upon  convening  at  2  p.  m.,  a  paper  prepared  by 
Past-president  A.  S.  Hatch  of  Detroit  was  read 
which  was  illustrated  by  diagrams.  Mr.  Hatch  urged 
all  superintendents  of  electrical  departments  to  keep 
a  daily   record  of  all   work  done. 

On  Thursday  evening  A.  Frederick  Collins  gave 
a  very  interesting  lecture  and  demonstration  of  space 
telegraphy  and  telephony,  explaining  in  detail  the 
apparatus  and  method  of  using  the  latter,  illustrated 
by  working  models.  This  lecture  was  given  close 
attention  by  the  members. 

The  morning  session,  which  met  at  9  a.  m.,  Friday, 
September  4th,  was  devoted  to  the  more  general 
routine  business  of  the  association.  Immediately 
after  the  session  convened  H.  W.  Pope  of  the  Amer- 
ican Telephone  and  Telegraph  Company  gave  a  talk 
on  the  "Economy  of  Time,"  showing  how  the  tele- 
phone was  revolutionizing  the  business  methods  of 
cities.  He  said  that  telephones  should  be  more  gen- 
erally used  for  giving  alarms  of  fire.  This  brought 
out  a  great  many  questions  as  to  the  advisability  of 
depending  on  the  telephone  for  alarms,  the  main  con- 
tention being  that  there  was  no  way  of  preventing 
false  alarms  and  no  way  of  fixing  the  responsibility 
for  them. 

The  report  of  the  treasurer  showed  a  balance  of 
$2,33.60  on  hand. 

The  election  of  officers  resulted  as   follows : 

President — A.   C.  Farrand,  Atlantic   City,  N.  J. 

First  vice-president — Walter  M.  Petty,  Rutherford, 
N.   J. 

Second  vice-president — G.  F.  Macdonald,  Ottawa, 
Canada. 

Third  vice-president — F.  E.  Pierson,  Morristown, 
N.  J. 

Fourth  vice-president — F.  A.  Cambridge,  Winni- 
peg, Man. 


Secretary — Frank    P.    Foster,    Corning,    N.    Y. 

Treasurer — Adam  Busch,   Newark,  N.  J. 

Executive  committee — Jerry  Murphy,  chairman, 
Cleveland.  Ohio;  J.  B.  Yeakle,  Baltimore,  Md. ;  M. 
J.  Donohue,  Niagara  Falls,  N.  Y. ;  F.  C.  Mason, 
Brooklyn,  N.  Y. ;  G.  H.  Holderman,  Indianapolis, 
Ind. ;  J.  W.  Aydon,  Wilmington,  Del. ;  W.  H.  Thomp- 
son, Richmond,  Va. ;  William  Crane,  Erie,  Pa. ;  W. 
H.  Bradt,  Troy,  N.  Y. 

Finance  committee — C.  E.  Diehl,  Harrisburg,  Pa. ; 
James  F.  McElholm,  Lowell,  Mass.;  James  F.  Burns, 
Schenectady,  N.  Y. ;  Louis  Gascoigne,  Detroit,  Mich. 

In  the  evening  there  was  given  a  lecture  and 
demonstration  of  the  Cooper  Hewitt  mercury-vapor 
lamp  and   static   converter. 

The  delegates  had  the  free  use  of  the  bath  houses 
and  other  entertainments  along  the  Board  Walk, 
wdiich  was  enjoyed  by  all,  and  everybody  agreed 
that  the  entertainment  provided  by  Atlantic  City 
was  as  enjoyable  as  that  at  any  of  the  past  conven- 
tions. 

A  feature  deserving  of  special  mention  w^as  the 
decorations  of  the  meeting  room  and  hotel  put  up 
by  the  Crouse-Hinds  Company  of  Syracuse  by  its 
representative,  F.  M.  Hawkins  of  New  York  city. 
The  members  and  guests  were  loud  in  their  praises 
of  the  beautiful  color  eiifects  of  these  decorations. 

The  place  most  favored  for  the  next  meeting  was 
St.  Louis,  which  undoubtedly  will  be  selected  by  the 
executive  committee. 

Representatives  from  Havana,  Cuba,  were  present 
and  joined  the  association.  All  voted  the  convention 
a  success  and  were  reluctant  to  leave  when  the  eighth 
annual  convention  came  to  a  close  on  Friday  night. 


Street  Railway  Association  of  New  York. 

The  twenty-first  annual  meeting  of  the  Street  Rail- 
way Association  of  the  State  of  New  York  will  be 
held  at  the  Yates  Hotel,  Syracuse,  N.  Y.,  on  Oc- 
tober 6th  and  7th.  It  will  be  observed  that  the 
meeting  is  called  one  month  later  than  usual,  due  to 
the  close  proximity  of  dates  of  the  American  Street 
Railway  Association  meeting  just  closed.  The  exec- 
utive committee  has  made  an  unusual  effort  this  year 
to  secure  a  large  and  representative  attendance  of 
street-railway  men.  Supply  men  are  especially  in- 
vited to  attend  and  will  be  heartily  welcomed. 

The  programme  provides  for  discussion  of  a  long 
list  of  important  street-railway  subjects.  In  addition 
to  the  regular  programme  H.  H.  Vreeland  of  New 
York  has  suggested  the  following  practical  subjects: 
"Interurban  Service"  and  "Extra  Freight  and  Bag- 
gage Service  on  Interurban  Lines."  These  subjects 
have  been  divided  under  three  heads  each  and  will 
be  thoroughly  discussed  by  able  speakers.  Of  the 
numerous  papers  a  few  of  the  subjects  to  be  handled 
are  as  follows :  "Signal  Systems  for  Single-track 
Roads,"  "Track  Construction  and  Maintenance," 
"How  Can  We  Increase  the  Efficiency  of  Employes?" 
"Methods  of  Discovering  Fraudulent  Claims  for  In- 
jury," "Steam  Railroad  Crossings  or  Right-angle 
Crossings  of  Electric  Lines,"  "Rotary  Transformers," 
"The  Modern  Power  House,"  "Power  Brakes  for 
Electric    Cars." 

In  addition  to  the  interesting  and  profitable  features 
of  the  meeting  an  elaborate  pro.gramme  of  entertain- 
ment, including  the  annual  dinner  on  the  evening  of 
October  6tl>,  has  been  arranged  by  the  local  com- 
mittee. An  unusually  interesting  meeting  is  assured 
and  a  large  attendance  is  hoped  for. 


Electrical  Machinery  Duty-free  in  South 
Africa. 

Under  the  new  tariff  for  the  South  African  Cus- 
toms Union,  which  passed  the  House  of  Parliament 
at  Cape  Town  on  June  29th,  electrical  machinery, 
including  spare  parts  and  apparatus,  also  appliances 
used  in  connection  with  the  generating  of  electricity 
and  the  storing  of  electric  power,  are  all  entitled 
to  entry  free  of  duty.  This,  however,  does  not  in- 
clude electric  cable  or  wire  or  posts  for  stringing 
wire.  Telegraphs  and  telephones  are  given  free  en- 
try, including  materials  and  instruments  for  use  in 
the  construction  of  telegraph  and  telephone  lines. 
Tramway-construction  requisites  are  entitled  to  en- 
try free  of  duty.  Motor  vehicles  and  their  parts, 
also  motor  cycles  are  dutiable  at  $24.30  on  every 
$486  in  value  thereof.  All  goods,  wares  or  mer- 
chandise not  otherwise  charged  with  duty  and 
not  enumerated  on  the  free  list  are  dutiable  at  10 
per  cent,   ad  valorem. 


The  Edison  Convention. 

The  twenty-fourth  convention  and  nineteenth  an- 
nual meeting  of  the  .Association  of  Edison  Illuminat- 
ing Companies  was  held  this  week  at  The  Frontenac, 
Thousand  Islands,  N.  Y.,  the  dates  being  Septem- 
ber 8th,  gth  and  loth.  Mr.  Louis  A.  Ferguson,  sec- 
ond vice-president  of  the  Chicago  Edison  Com- 
pany, presided  over  the  deliberations  of  the  associa- 
tion as  its  president,  and  an  excellent  and  varied 
programme  was  carried  out.  A  more  detailed  refer- 
ence to  the  convention  will  be  given  in  a  later  issue 
of  the  Western  Electrician. 


Perry  Method  of  Teaching  Mathematics 
at    Northwestern  University. 

The  "Perry  method"  of  teaching  mathematics 
(thus  referring  to  the  system  advocated  by  Pro- 
fessor John  Perry  of  the  Royal  College  of  Science 
of  London)  is  somewhat  of  a  novelty  in  this  coun- 
try, where  instruction  in  this  science  is  so  much  in  the 
abstract  that  it  often  ledas  to  "matheinatical  indi- 
gestion." This  method  aims  to  bring  before  the 
student  in  higher  mathematics  concrete  examples  to 
aid  him  in  forming  conceptions  of  the  quantities 
with  which  he  is  dealing  and  their  relation  to  one 
another  in  a  manner  similar  to  that  employed  with 
younger  students  in  teaching  them  the  elements  of 
mathematics.  "Demonstrations  learned  in  this  way 
become  a  part  of  the  student's  mental  machinery," 
for,  as  Professor  Steinmetz  has  pointed  out,  no 
memory  can  retain  formulas  that  the  mind  has  not 
analyzed  and  understood. 

Northwestern  University  has  begun  a  slight  move- 
ment toward  the  adoption  of  a  new  system  very 
siiTiilar  to  that  of  Perry. 

Mr.  Henry  S.  White,  head  of  the  mathematics 
department  of  that  university,  says,  in  answer  to 
an  inquiry  from  the  Western  Electrician;  "It  is 
true  that  in  the  class  beginning  geometry  and  alge- 
bra in  the  Academy  of  Northwestern  University  this 
month  we  are  to  try  a  system  closely  resembling 
the  Perry  method.  We  shall  use  Castle's  'Ele- 
mentary Practical  Mathematics,'  varying  the  course 
somewhat,  but  following  the  text  in  the  main.  The 
laboratory  method  is  intended  to  strengthen  the 
logical  training  which  accoinpanies  it  and  follows  it ; 
but  we  do  not  hold  that  the  new  work  will  supplant 
the  old.  I  do  not  think  that  Perry  himself  advo- 
cates that  idea.  The  work  of  hand  and  eye  is  in- 
tended to  give  definiteness  of  concept  and  increased 
interest   in   the    rational    theory   of   such    work." 


Lake  Erie  Dam  Suggested. 

The  power  development  at  Niagara  Falls  has  be- 
come so  large  within  the  last  few  years  that  the 
subject  of  constructing  a  dam  at  the  foot  of  Lake 
Erie,  near  Buffalo,  to  regulate  the  levels  of  the 
Great  Lakes  has  always  had  more  or  less  of  alarm 
for  those  interested  in  both  the  industrial  and  the 
scenic  features  of  the  Niagara  locality.  Now  in- 
terest in  the  project  has  been  renewed  by  the  fact 
that  the  State  Department  at  Washington  announces 
the  receipt,  after  many  inonths,  of  a  letter  from 
the  British  Foreign  Office,  giving  the  information 
that,  after  cominunication  with  the  Canadian  govern- 
ment, his  rnajesty's  government  accepts  the  invita- 
tion tendered  by  the  United  States  government  to 
co-operate  in  the  formation  of  a  commission  to  con- 
sider the  subject  of  a  dam. 

By  congressional  enactment  the  president  of  the 
United  States  was  requested  to  invite  the  govern- 
ment of  Great  Britain  to  join  in  the  formation  of 
an  international  commission  "to  be  composed  of  three 
members  from  the  United  States  and  three  who  shall 
represent  the  interests  of  the  Dominion  of  Canada, 
whose  duty  it  shall  be  to  investigate  and  report  upon 
the  conditions  and  uses  of  the  waters  adjacent  to  the 
boundary  lines  between  the  United  States  and  Can- 
ada, including  all  the  waters  of  the  lakes  and  rivers 
whose  natural  outlet  is  by  the  St.  Lawrence  River  ; 
also,  upon  the  maintenance  and  regulation  of  suit- 
able levels."  The  commissioners  will,  when  ap- 
pointed, report  upon  the  advisability  of  locating  a 
dain  at  the  outlet  of  Lake  Erie,  with  a  view  to  deter- 
mining whether  such  dam  will   benefit  navigation. 


New  Montreal  Power  Project. 

The  city  of  Montreal  may  have  a  new  power  com- 
pany through  the  efforts  of  Mr.  W.  McLea  Walbank, 
formerly  managing  director  of  the  Lachine  Hydraulic 
Power  Company.  The  company  will  get  its  power 
from  M'assena,  N.  Y.,  on  the  St.  Lawrence  River. 
The  distance  from  the  power  house  to  the  distribut- 
ing station  in  Montreal  will  be  78  miles.  Between 
25,000  and  40,000  horsepower  can  be  secured,  ac- 
cording to  the  location  that  is  selected.  The  facility 
with  which  the  power  can  be  conveyed  to  Montreal 
from  long  distances  is  shown  by  the  fact  that  the 
Shawinigan  Water  and  Power  Company  is  now  send- 
ing electrical  energy  into  Montreal  from  a  point  92 
miles  away,  and  no  difficulty  has  been  experienced 
through  climatic  conditions.  The  announcement  is 
made  that  Mr.  Walbank,  who  is  now  in  London,  has 
been  successful  in  securing  the  capital  necessary 
to  organize  the  new  company. 


The  London  Times  says  that  Charles  T.  Yerkes 
has  just  placed  a  contract  with  the  British  Thomson- 
Houston  Company  for  the  equipment  of  all  the  Met- 
ropolitan District  Company's  new  trains  with  the 
Sprague-General  Electric  system  of  mutiple-unit 
train  control,  which  was  recently  adopted  by  the 
Central  London  Railway  and  by  the  authorities  of 
the  New  York  rapid-transit  subway.  There  will  be 
three  motor  cars  in  each  Metropolitan  District  train. 


198 


'  WESTERN     ELECTRICIAN 


September  12,  1903 


\^Continued  from  page  igs-^ 

Company,  Philadelphia;  Daniel  Royse,  editor  Street 
Railway  Review,  Chicago;  R.  W,  Conant,  Cam- 
bridge, IVIass. ;  Dr.  Chaimcey  B.  Forward,  president 
Eclipse  Car  Fender  Company,  Cleveland;  John  C. 
Dolph,  Standard  Varnish  Works,  New  York;  Will- 
iam E.  Raid,  United  States  Steel  Company,  Everett, 
Mass. ;  W.  C.  Pope,  vice-president  Globe  Ticket 
Company,  Philadelphia;  Elmer  P.  Morris,  president 
Elmer  P.  Morris  Company,  New  York;  De  Witt 
Clinton  Griffiths,  Globe  Ticket  Company,  Philadel- 
phia; E.  G.  Chamberlin,  Standard  Pole  and  Tie 
Companv,  New  York ;  W.  E.  Daria,  Magneto  Elec- 
tric Company,  Amsterdam,'  N.  Y. ;  C.  B.  Fairchild, 
Street  Railway  Review,  New  York. 


Convention  Notes  and  Personal  Gossip. 

G.  M.  Gest's  interests  were  looked  after  by  W.  T. 
Jackson. 

U.  G.  Tingley  and  G.  W.  Swan  represented  John 
A.   Roebling's  Sons  Company. 

Messrs.  Stewart  and  Cooke  kept  the  McGuire 
Company  of  Chicago  well  to  the  front. 

S.  C.  Schenck  and  H.  L.  Bragg  represented  the 
Sterling   Varnish    Company   of   Pittsburg. 

Joseph  E.  Lockwood,  president  of  the  Michigan 
Electric    Company,    came    on    from    Detroit. 

The  Bridgeport  Brass  Company  of  New  York 
was  on  hand  in   the  person  of  Wylie  Brown. 

August  F.  Tinnerholm,  superintendent-  of  the  Mica 
Insulator  Company,  was  on  from  Schenectady. 

President  and  Treasurer  George  F.  Valentine  saw 
that  the  Magnet  Wire  Company  of  New  York  was 
not   forgotten. 

General  Manager  William  M.  Murphy  of  the  Elec- 
tric Cable  Joint  and  Appliance  Company  came  on 
from  New  York. 

Secretary  Penington,  as  usual,  won  much  praise 
for  the  manner  in  which  he  handled  his  multitudi- 
nous executive  details. 

George  T.  Manson  of  the  Okonite  Company  ar- 
rived on  Wednesday  and  was  in  daily  attendance 
at    all   the    sessions    of  the   convention. 

The  Standard  Tire  Company  of  New  York  made 
an  exhibit  in  the  form  of  a  number  of  sample  poles 
in  the  grove  back  of  the  Grand  Union. 

Among  the  Chicago  visitors  were  B.  J.  Arnold, 
president  of  the  American  Institute  of  Electrical 
Engineers,   and    his    brother,    R.    G.   Arnold. 

The  Crocker-Wheeler  Company  was  represented 
by  Messrs.  De  Gress,  Russell,  Barnes  and  Sage. 
Bulletins  and   match   safes  were  distributed. 

J.  V.  E.  Titus  of  Keokuk,  Iowa,  vice-president  and 
secretary  of  the  Garton-Daniels  Company,  was  one 
of  the  trans-Mississippi  visitors  at  the  convention. 

J.  B.  Honan  took  care  of  the  interests  of  the  Na- 
tional Conduit  and  Cable  Company  of  New  York, 
Mr.  Honan  was  accompanied  by  Messrs.  Tate  and 
Eckard. 

John  A.  Stewart  of  Cincinnati,  the  well-known 
dealer  in  street-railway  apparatus  "that  has  been 
used,"  gladdened  his  friends  by  putting  in  an  ap- 
pearance. 

The  Dearborn  Drug  and  Chemical  Works  of  Chi- 
cago was  represented  by  Second  Vice-president  and 
Eastern  Manager  E.  D.  McVicker  and  Grant  W. 
Spear   of  the   Chicago  office. 

Manager  Guy  V.  Williams  of  the  Bryan-Marsh 
Company,  in  company  with  Special  Representative 
J.  P.  Williams,  did  the  honors  for  Bryan-Marsh  in- 
candescent lamps  and  inner  globes. 

The  Continuous  Rail  Joint  Company  of  America 
made  an  interesting  displav  of  its  products  and  was 
represented  by  B.  M.  Barr,  S.  P.  McGough,  W.  E. 
Clark,  L.  F.  Braine  and  W.  A.  Chapman. 

The  Electric  Storage  Battery  Company  of  Phila- 
delphia, of  course,  came  nobly  to  the  front.  Gen- 
eral Sales  Agent  Blizzard  was  on  hand  daily  and 
backed  by  a  numerous  force  of  energetic  representa- 
tives. 

Francis  Granger  of  the  Sterling  Electrical  Manu- 
facturing Company  of  Warren,  Ohio,  came  on  from 
New  York,  which  is  his  headquarters,  and  distrib- 
uted a  novel  scarfpin  in  the  form  of  an  incandescent 
lamp. 

Of  course.  Providence,  R.  I.,  came  to  the  front  in 
the  person  of  W.  S.  Sisson,  secretary  of  the  D.  &  W. 
l-'use  Company.  It  is  needless  to  say  that  non-arcing 
fuses  were  the  subject  of  a  good  deal  of  Mr.  Sisson's 
conversation. 

The  Standard  Paint  Company  of  New  York  pre- 
sented as  a  souvenir  a  handsome  memorandum 
pocketbook.  Purchasing  Agent  F.  F.  Van  de  Water 
and  Messrs.  Ernshan  and  King  did  the  honors  for 
the  company. 

The  Magneto  Electric  Company  was  represented 
by  Assistant  Manager  I.  E.  Storey.  This  concern 
makes  a  specialty  of  rheostat  starting  boxes  and  con- 
I  rollers,  as  well  as  variable-speed  motors  and  other 
electrical   specialties. 

The  name  of  the  Standard  Vitrified  Conduit  Com- 
pany was  seen  all  over  the  grounds.  The  company's 
exhihil  included  a  great  variety  of  single  and  mul- 
tiple underground  clay  conduit  and  third-rail  in- 
sulators. It  was  cared  for  by  B.  S.  Barnard,  presi- 
dent of  the  company,  but  at  an  early  hour  he  was 


called  to  New  York.  His  son,  W.  H.  Barnard,  took 
charge  and  acted  in  his  behalf  the  remaining  time. 

The  American  Electrical  Works  of  Phillipsdale, 
R.  I.,  the  well-known  manufacturers  of  trolley  and 
feeder  wires  and  cables,  were  ably  represented  by 
their  New  England  representative,  F.  B.  Baker,  and 
by  W.  J.   Watson,   the  New  York  agent. 

Howard  M.  Voorhis  of  the  electrical  department 
of  the  H.  W.  Johns-ManviUe  Company  was  on  hand, 
accompanied  by  Messrs.  Perry,  Meek  and  Hum- 
phreys ;  also  President  Hatch  and  Mr.  Sachs,  elec- 
trical  engineer  of  the  Johns-Pratt  Company. 

The  excursion  to  Lake  George  came  off  as  was 
planned  on  Friday  afternoon,  but  a  delay  during  the 
out-going  trip  through  an  accident  to  one  of  the 
motor  cars  upset  the  schedule  and  several  of  the 
cars  did  not  reach  Saratoga  again  until  long  after 
dark. 

Norman  McCarty,  the  popular  sales  manager  of  the 
American  Diesel  Engine  Company,  New  York,  was 
in  daily  attendance.  Mr.  McCarty  has  made  a  great 
success  of  his  work  for  the  Diesel  engine,  but  this 
is  no  surprise,  for  it  is  safe  to  say  he  has  one  of  the 
largest  accpiaintances  in  the  country  among  street- 
railway   and  electrical  people. 

General  Agent  Fleming  of  the  Chicago  office  of 
the  Nernst  Lamp  Company  did  himself  proud  in 
his  exposition  of  the  many  valuable  features  of  the 
Nernst  lamps.  The  Nernst  lamp  exhibit  was  in  the 
booth  of  Archbold-Brady  Company,  general  agent 
for  central  and  eastern  New  York,  and  at  night  this 
booth    was    lighted   by  the  lamps. 

The  McRoy  Conduit  Company,  as'  is  usual,  came 
to  the  front  with  its  genial  representative,  Kirkpat- 
rick.  Mr.  Kirkpatrick's  sign,  "A  green  pumpkin 
may  look  like  a  watermelon,  yet  be  something  else," 
excited  much  amusement  and  made  a  point  in  favor 
of  the  valuable  features  embodied  in  McRoy  con- 
duits.    "Kirk"    knows   his   business. 

The  National  Carbon  Company  of  Cleveland,  Ohio, 
made  a  most  attractive  exhibit  in  its  booth  in  the 
grove  back  of  the  Grand  Union.  Practically  every 
conceivable  form  of  carbon  that  might  be  used  in 
street-railway  and  allied  practice  was  presented  in 
the  display.  The  exhibit  was  under  the  manage- 
ment of  N.  C.  Cotabish,  sales  manager,  assisted  by 
R.  K.  Mickey. 

The  Standard  Pole  and  Tie  Company  had  an  in- 
teresting exhibit.  In  addition  to  the  juniper  pole 
which  it  has  exhil)ited  at  previous  conventions,  it  had 
a  railing  constructed  of  Florida  pine  cross-arms. 
As  a  souvenir,  it  distributed  its  old  standby,  the 
octagonal  penholder,  which  will  be  sent  on  application 
to  those  who  did  not  obtain  it.  E.  G.  Chamberlin 
had  charge  of  the  exhibit,  assisted  by  Fred  L.  Mer- 
ritt. 

The  Crouse-Hinds  Electric  Company  of  Syracuse, 
under  the  management  of  A.  F.  Hills  and  Nathan 
Schute,  made  an  interesting  exhibit  that  included 
guy  anchors,  sockets  for  series  wiring  and  a  new 
arc  headlight,  which  was  exhibited  for  the  first  time. 
The  exhibit  was  housed  in  a  pagoda  erected  in  the 
courtyard  designed  by  the  Crouse-Hinds  company 
and  lighted  by  1,500  lamps  set  in  the  "Norbit" 
sockets. 

No  one  could  doubt  that  the  Standard  Under- 
ground Cable  Company  was  still  doing  business,  as 
its  representatives  were  all  over  the  place.  C.  J. 
Marsh,  the  manager  of  the  New  York  office,  was 
there ;  also  H.  P.  Kimball  from  New  York ;  T.  E. 
Hughes,  the  manager  of  the  Philadelphia  office ; 
E.  J.  Pietzcker,  Chicago,  and  William  McBride  from 
the  Pittsburg  office.  These  gentlemen  had  in  Parlor 
238  an   attractive  display  of  their  cables. 

Basil  G.  Koujbanoff.  mana.ger  of  the  eastern  and 
export  departments,  looked  after  the  interests  of  the 
Benjamin  Electric  Manufacturing  Company,  pre- 
senting wireless  clusters.  The  clusters  consist  of 
an  insulating  porcelain  base,  two  one-piece  contact 
plates  and  a  removable  casing  of  brass.  They  do 
away  with  the  necessity  of  wires  in  the  cluster  body. 
The  company  is  making  a  specialty  of  car  clusters, 
consisting  only  of  a  cluster  body  and  a  metal  piece. 

Advertising  Manager  Edward  J.  Meisenheimer  of 
the  :AlIis-Chalmers  Company,  Chicago,  was  to  be 
seen  at  the"" .street-railway  convention  looking  after 
the  interests  of  his  company.  Other  Allis-Chalmers 
representatives  were  J.  B.  Allen,  manager  English 
sales ;  J.  Vale,  New  York,  and  James  Lyon  of  Chi- 
cago. Mr.  Lyon  was  accompanied  by  his  wife.  The 
Allis-Chalmers  Company  made  no  attempt  at  an  ex- 
hil)it,  but  its  representatives  were  warmly  welcomed 
by  its  many  old  friends. 

The  Chicago  Mica  Company  of  Valparaiso,  Ind., 
under  the  management  of  Secretary  and  Treasurer 
Edward  H.  Heilstedt  and  Robert  K.  Preston,  the 
company's  general  representative,  made  a  most  at- 
tractive exhibit  of  mica  products.  The  Chicago 
Mica  Company's  booth  was  fortunately  in  one  of  the 
most  conspicuous  aisles  of  the  exposition,  facing 
the  hotel  portico.  Secretary  Heilstedt  reports  a  flat- 
tering growth  of  the  company's  business  and  that 
the  large  factory  at  Valparaiso  is  rushed  to  its  fullest 
extent. 

The  Chase-Sh;iwmut  Company  of  Boston,  Mass., 
exhibited  a  full  line  of  .Shawnmt  soldered  llexible 
rail  bonds,  swilchlioards  and  fuses.  A  feature  of 
the  exhibit  was  a  new  type  of  bond  adopted  to  the 
continuous  rail  joint.  In  addition  to  the  exhibit  a 
pr.-ictical   deuionslralimi   of   the    bond   under   service 


conditions  was  made  on  the  tracks  of  the  local  road, 
all  forms  of  bonds  being  attached.  The  Boston  of- 
fice sent  on  Harry  P.  Moore,  Frank  D.  Masterson 
and  E.  P.  Howe  to  aid  C.  J.  Harrington,  Middle 
States   representatives   for  rail    bonds. 

President  John  Speer  of  the  Speer  Carbon  Com- 
pany made  an  interesting  display  of  streetTrailway 
motor  brushes  in  the  hotel.  Speer  carbons  are  now 
recognized* as  standard  to  a  large  number  of  street 
railways  all  over  the  United  Stales,  and  the  factory 
of  the  company  is  one  of  the  most  complete  in  the 
country.  Mr.  Speer  has  during  the  last  year  been 
appointed  manager  of  the  new  St.  Mary's  Temple 
Theater.  This  is  one  of  the  finest  opera  bouses  in 
Pennsylvania,  and  the  business  up  to  date  has  been 
a  most  flattering  tribute  to  the  management  of  Mr. 
Speer. 

Rossiter,  MacGovern  &  Co.  of  New  York  \vere 
noticeable  as  pirscnlin'g  one  of  the  largest  exhibits 
of  reconstructed  street-railway  apparatus  that  has 
ever  been  on  exhibition  in  this  country.  The  com- 
pany also  entertained  most  royally  in  a  separate 
parlor  opening  on  to  the  portico  of  the  Grand  Union. 
A  feature  of  this  company's  display  was  a  500-kilo- 
watt  commutator  made  for  the  Brooklyn  Rapid  Tran- 
sit Company.  Frank  MacGovern,  R.  J.  Randolph, 
Jr.,  Charles  McDonald  and  George  R.  Davis  of  the 
New  York  office,  and  J.  A.  Peirce  of  St.  Louis  w'ere 
in   attendance. 

The  Wabash  Railroad's  "Convention  Special."  as 
usual,  was  under  the  management  of  popular  Ticket 
Agent  N.  C.  Keeran  of  Chicago,  accomoanied  by  his 
son,  Elliott  Laird  Keeran.  It  left  Chicago  at  5 :20 
p.  m.,  August  31st,  with  five  Pullmans,  a  dining  car 
and  a  baggage  car.  At  Detroit  two  extra  Pullman 
cars  were  attached,  one  from  Detroit  and  the  other 
from  St.  Louis.  In  the  neighborhood  of  100  people 
were  landed  at  the  street-railway  convention  over  the 
Wabash  lines,  and  Mr.  Keeran  as  usual  won  un- 
stinted praise  at  the  manner  in  which  he  looked 
after  the  comforts  of  the  street  railway  men. 

The  Gould  Storage  Battery  Company  of  New  York 
made  an  interesting  exhibit  of  the  Goidd  storage- 
batterv  plates,  under  the  management  of  Sales  Man- 
a.ger  W.  W.  Donaldson  of  New  York  and  Henry  B. 
Oakman,  assisted  by  Western  Manager  E.  L.  Draffen 
of  the  Chicago  branch.  The  Gould  Storage  Battery 
Company  has  made  remarkable  progress  all  over  the 
LInited  States,  and  the  West  is  particidarly  noted 
for  large  Gould  storage-battery  plant.s.  Mr.  Don- 
aldson presented  a  most  interesting  exhibit  of  photo- 
granhs,  which  showed  conclusively  the  extent  to 
wdiich  the  Gould  battery  has  won  favor  among  elec- 
trical engineers  desiring  a  battery  to  stand  heavy 
demand. 

The  Stanley  Electric  Manufacturing  Company  was 
represented  bv  S.  T.  Dodd,  M.  C.  Canfield,  F.  W. 
Garrett  and  W.  R.  Hamlen  of  Pittsfield,  Mass.,  and 
H.  R.  Wilson  of  Chicago.  Its  exhibit  comprised 
two  48-horsepower,  type  402  motors  mounted  on  a 
Wason  truck  and  operated  by  a  series  parallel  four- 
motor  controller :  one  .^8-horsepower.  type  401  mo- 
tor, opened  for  inspection ;  a  switchboard  mounted 
with  circuit-breaker,  voltmeter,  ammeter  and  indi- 
cating wattmeter  ;  a  street-car  circuit-breaker,  adapted 
to  care  for  four  motors,  and  an  additional  four- 
motor  controller,  for  inspection.  All  of  these  devices 
are  known  as  Darts  of  the  S.  K.  C.  .system.  The 
company's   standard  trolley  base   was  also   shown. 

Western  Manager  Charles  E.  Coleman  of  Eugene 
Munsell  &  Co',  and  the  Mica  Insulator  Company  of 
Chicago  was  at  Saratoga,  and  in  company  with 
Charles  W.;  JefTerson,  manager  of  the  Schenectady 
branch,  made  an  intej'esting  exhibit  of  all  sorts  of 
mica  snecialties.  Mr.  Coleman  has  built  up  a  very 
valuable  western  trade,  and  bis  products  are  thor- 
oughly well  known  to  the  leading  street-railway  con- 
panies.  The  exhibit,  which  consisted  of  "Micanite" 
ring  segments  and  "Emnire"  cloth  and  other  lines, 
was  located  at  the  left  of  the  main  cross  aisle  in  the 
booth  with  the  National  Carbon  Company.  Samples 
of  these  materials  were  freely  distributed  among  the 
visiting  delegates,  and  at  all  the  writing  desks  of  the 
hotels  very  attractive  blotters  were  in  evidence. 

The  "Street  Railway  Blue  Book"  made  its  first 
appearance  at  the  convention  on  Thursday  morning, 
and  was  received  with  imqualified  appreciation  by 
street-railway  men.  This  publication  is  one  of  those 
convenient  little  books  of  ready  reference  which 
lessen  the  burden  of  the  busy  man.  It  contains  a 
comolete,  but  condensed  record  of  every  electric 
road  in  the  United  States  and  Canada,  giving  the 
names  of  all  of  the  officers,  miles  of  track,  equip- 
ment, etc.  It  also  contains  a  classified  list  of  all 
material  used  by  these  ro^ids,  together  with  the  name 
and  address  of  firms  manufacturing  or  selling  each 
article.  The  book  contains  a  number  of  new  and 
novel  features.  One  of  these  is  that  it  has  two 
fronts  and  is  without  a  back,  each  class  of  informa- 
tion being  reached  by  using  its  cover  as  the  front. 
This  unique  arrangement  simplifies  the  operation  of 
finding  any  information  sought.  The  book  is  of 
pigeonhole  size,  and  was  presented  by  W.  R.  Bon- 
ham,   Monadnock   Building,   Chicago. 

The  exhibits  of  the  Locke  Insulator  Manufacturing 
Company  of  Victor.  N.  Y.,  combined  with  that  of  the 
Archbold-Brady  Company,  were  one  of  the  centers 
of  attraction.  Mr.  Locke's  high-tension  insulator  test 
formed  a  very  brilliant  evening  display.  The  500- 
volt  current  of  Ibe  local  street-railway  line  was  em- 
ployed   to   run   the   motor,   dynamo  and   transformer 
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used  in  tlie  tests,  which  were  made  at  from  so.ooolia 
to  125,000  volts,  the  ratio  o£  the  transformer  being 
as  1,500  to  I.  The  transformer  had  a  capacity  of 
175,000  volts  and  was  made  by  Professor  Harold 
■fi.  Smith  of  the  Worcester  Polytechnic  Institute. 
The  practice  followed  in  testing  the  Locke  insu- 
lators was  precisely  the  same  as  applied  in  the 
factory.  The  gentlemen  representing  the  companies 
concerned  in  this  exhibit  were  Fred  M.  Locke  of 
\'ictor,  N,  Y.,  William  K.  Archbold,  Paul  T.  Brady, 
if,  A.  Dunne  and  J.  R.  Mclntyre.  Walter  Goddard 
of  the  Worcester  Polytechnic  Institute  was  in  charge 
of  the  transformer  and  high  voltage  tests. 

The  National  Electric  Company  of  Milwaukee,  suc- 
cessor to  the  Christenson  Electric  Company,  of 
course,  at  a  street-railway  convention,  laid  greatest 
stress  on  exhibiting  its  air-brake  equipment  rather 
than  devoting  attention  to  its  electrical  department. 
An  air-brake  equipment  was  shown  in  operation  and 
photographs  were  displayed  showing  several  large  Na- 
tional Electric  power  and  lighting  units,  completed 
and  in  course  of  construction.  .-X.  noticeable  feature 
of  the  exhibit,  too,  was  a  quarter-size  model  air- 
brake equipment  in  full  operation.  This  model  was 
built  under  the  supervision  of  Electrical  Engineer 
Charles  D.  Knight.  In  attendance  for  this  company 
were  S.  \\".  Watkins,  R.  P.  Tell,  F.  C.  Randall.  J.  H. 
Denton,  J.  T.  Cunningham.  Joseph  Dixon.  Jr..  J.  D. 
Maguire,  W.  W.  Power.  W.  H.  Goble,  H.  N.  Ran- 
som. C.  N.  Leet.  S.  I.  Wailes.  J.  J.  Nef.  J.  S.  Hamlni. 
W  A.  Grauten.  F.  L.  Hutchinson,  C.  G.  Burton, 
W.  L.  Waters  and  Charles  D.  Knight.  The  com- 
pany gave  out  a   useful  steel  measuring  tape. 

The  large  400-kilo\vatt.  three-phase.  25-cycle.  rotary 
converter'exhibited  by  the  Bullock  Electric  Manu- 
facturing Company  of  Cincinnati  won  for  itself 
much  favorable  comment,  and  many  were  the  flatter- 
ing remarks  made  by  the  delegates  relative  to  the 
enterprise  of  the  Bullock  company  in  placing  such  a 
large  piece  of  machinery  on  the  grounds  for  three 
days.  This  rotary  is  one  of  five  similar  machines 
built  by  the  Bullock  company,  for  the  Scioto  Valley 
Railwav  Company  of  Columbus.  Ohio.  It  is  most 
liberally  designed  for  capacity  and  strength  and  has 
many  points  of  exceptional  merit,  these  including  a 
special  method  of  armature  ventilation,  and  a  direct- 
current  commutator  with  brush-holders  so  designed 
as  to  prevent  flashing  and  its  attendant  troubles. 
The  workmanship,  design  and  finish  of  the  rotary 
are  of  the  highest  order  and  fully  up  to  the  standards 
for  which  the  Bullock  company  has  become  so  favor- 
ably known.  The  Bullock  company  was  represented 
1)V  Ward  S.  Arnold.  C.  Van  Deventer,  R.  T.  Lozier, 
George  B.  Foster.  B.  F.  Foote  and  Joseph  E.  Lock- 
wood. 

General  Manager  W.  M.  Habirshaw  and  Man- 
ager of  Sales  J.  B.  Olson  of  the  India  Rubber  and 
Giitta  Percha  Company  of  New  York  were  both  at 
the  convention.  Mr.  Habirshaw  has  only  just  re- 
covered from  a  severe  illness  caused  by  ptomaine 
poisoning,  but  was  on  hand  in  company  with  Mr. 
Olson  every  day  during  the  strenuous  week.  The 
India  Rubber  and  Gutta  Percha  Company  made  no 
attempt  at  equioping  a  booth,  but.  nevertheless,  it 
presented  a  display  that  excited  great  interest  on  the 
part  of  street-railway  engineers.  Samples  were  ex- 
hibited of  high-potential  cables,  and  one  sample,  in 
particular,  was  shown  of  a  cable  three  inches  in 
diameter  to  carry  current  at  a  pressure  of  11,000 
volts  in  three-phase  distribution  for  the  Manhattan 
Railwav  Company  of  New  Y^ork.  This  cable  will 
be  laid'  across  the  Harlem  River.  Mr.  Olson  has 
just  appointed  Richard  Satterlee  to  have  charge  of 
all  the  railway  business  which  conies  under  Mr. 
Olson's  direction  at  the  New  York  ofiice.  The  com- 
pany was  never  busier  and  its  prospects  never 
brighter. 

The  General  Electric  Company  had  among  the  ex- 
hibits what  might  be  termed  a  very  handsome  "recep- 
tion parlor."  The  General  Electric  Company  made 
no  strenuous  effort  to  present  an  exhibit  in  Saratoga. 
but  under  the  management  of  H.  E.  Gale  of  the 
commercial  department  Meridian  lamps  were  made 
a  special  feature.  The  General  Electric  Company 
sent  to  the  Saratoga  convention  what  might  be  truly 
termed  an  "army"  of  electrical  men.  These  gentlemen 
were  constantly  arriving  every  day  from  New  York. 
Chicago,  St.  Louis  and  Cincinnati,  and  in  fact  from 
all  over  the  United  States.  The  company  "featured" 
its  invitation  to  Schenectady.  The  special  train 
carrying  the  convention  attendants  on  the  visit  to 
the  works  Thursday  afternoon  comprised  10  coaches. 
there  being  about  700  persons  in  the  party.  What 
was  termed  "lunch,"  but  was  in  reality  a  banquet. 
was  served  in  the  balcony  of  the  new  building  which 
is  to  be  used  as  one  of  the  turbine  shops.  This  "Gen- 
eral Electric  lunch"  was  elegantly  served.  Cham- 
pagne flowed  in  abundance,  and  the  introduction  for 
dessert  of  ices  moulded  in  the  form  of  various  elec- 
trical devices  won  many  expressions  of  admiration 
from  the  delegates.  An  ice-cream  trolley  car,  with 
its  trolley  pole  capped  with  a  scarf  pin  for  each 
delegate  to  take  home  with  him,  made  a  fitting  end- 
ing to  a  most  delightful  affair. 

The  W'estinghouse  "layout"  was,  as  usual,  looked 
after  most  skillfully  and  energetically  by  Advertis- 
ing Manager  Prohasco.  Mr.  Probasco  had  been 
clever  enough  to  select  two  of  the  most  commanding 
positions  for  his  companies.  The  Westinghouse  com- 
pany presented  its  electro-pneumatic  system  of  mul- 
tiple-unit train  control.  The  exposition  of  this  sys- 
tem created  the  greatest  interest.     This  system,  which 


s  been  described  in  the  technical  press  heretofore, 
is  independent  of  line  current,  and  is  said  to  save 
from  10  to  20  per  cent,  in  power  over  non-automatic 
systems  of  control.  The  Westinghouse  turret  system 
of  electro-pneumatic  train  control  made  something 
of  a  sensation.  This  is  a  new  combination  of  old  de- 
vices that  have  been  in  successful  operation  for  30 
years  for  controlling  and  actuating  the  movements 
of  switches  and  signals.  In  this  service  these  devices 
have  successfully  continued  to  perform  the  critical 
and  important  mechanical  functions  in  railway  op- 
eration absolutely  essential  to  the  safe  and  expe- 
ditious conduct  of  railway  travel.  The  Westing-  ' 
house  interests,  including  the  Nernst  Lamp  Company 
and  the  R.  D.  Nuttall  Company,  were  represented 
by  the  following-named  gentlemen :  H.  H.  West- 
inghouse. J.  R.  Ellicott,  A.  J.  Brisliu,  C.  R.  Ellicott. 
George  E.  Baker,  E.  W.  T.  Gray.  D.  E.  Drake.  W. 
S.  Rugg.  Calvert  Townley,  J.  L.  Crouse,  P.  B.  H, 
Paine,  New  York:  Arthur  Hartwell,  L.  M.  Aspin- 
wall,  N.  W.  Storer.  K.  F.  Elers,  J.  B.  Ingersoll. 
J.  F.  Miller,  E.  M.  Herr,  W.  M.  Probasco,  E.  H. 
Dewson,  F.  A.  Estep,  Pittsburg;  R.  S.  Brown,  D. 
E.  Manson,  M.  H.  Merrill,  E.  D.  Mills,  F.  V.  Green, 
G.  H.  Martin.  H.  S.  Kolseth,  Boston ;  T.  P.  Gaylord. 
Ervin  Dryer,  C.  W.  Regester,  G.  A.  Hagar,  A.  E. 
Fleming.  Chicago:  W.  R.  Day,  W.  W.  Lovell,  Cleve- 
land :  Paul  T.  Brady,  George  W.  Pulver,  S.  B.  Storer, 
Syracuse:  I.  Brooks  Clarke,  Cincinnati:  J.  R.  Gor- 
don, Atlanta :  C.  A.  Bragg.  Philadelphia :  S.  J.  Kid- 
der. St.  Louis :  P.  J.  Myler,  Hamilton,  Out. :  H.  D. 
Bayne,   Montreal.   Que. 


Safety  in  Electric-railway  Travel.' 

By   George  Westinghouse. 

The  public,  as  well  as  those  financially  interested 
in  the  development  of  electric  traction,  should  feel 
indebted  to  the  Times  for  its  thoughtful  editorial 
articles  on  the  recent  Paris  underground  electric- 
railway  accident  in  wdiich  it  makes  doubly  clear  by 
quoting  Mr.  Yerkes  that  combustible  materials  should 
be  avoided,  particularly  in  train  construction  and  in 
station  work  of  underground  and  elevated  railways. 

I  agree  with  the  Times  that  the  lessons  to  be  drawn 
from  this  accident  are  important,  and  believe  they 
will  lead  to  the  adoption  of  apparatus  and  methods 
which  ought  to  make  an  electrically  propelled  train 
as  safe  as  one  drawn  by  a  steam  locomotive,  and 
thus  insure  a  realization  of  the  great  advantages 
of  electrically  driven  trains,    . 

The  supreme  importance  of  the  subject  prompts 
me  again  to  urge  such  a  revision  in  the  heretofore 
accepted  plans  as  will  insure  safety  to  passengers 
and  employes,  as  well  as  the  avoidance  of  ultimate 
great  losses  to  companies  operating  electric  railways. 

It  will  be  recalled  that,  following  the  collision  be- 
tween steam-propelled  trains  in  New  York  city  in 
the  Fourth  Avenue  tunnel  on  the  New  York 
Central  Railroad  in  January,  1902,  involving  great 
loss  of  life  due  to  escaping  steam,  there  was 
an  exciting  discussion  of  the  event,  with  a  wide- 
spread expression  of  a  belief  that  had  such  trains 
been  operated  by  electricity  there  would  have  been 
no  loss  of  life;  and  for  days  almost  the  entire  press 
of  New  York  devoted  columns  to  the  subject  and 
urged  prompt  legislation  which  would  compel  the 
New  York  Central  Railroad  Company  to  use  elec- 
tricity instead  of  steam  for  the  operation  of  its 
trains  within  the  city  tunnels. 

Having  had  a  long  experience  in  matters  pertain- 
ing to  the  safe  working  of  railway  trains  and  having 
acquired  a  very  considerable  knowledge  of  the  power 
and  peculiarities  of  electricity,  I  believed  I  might 
do  a  public  service  by  drawing  attention  through 
the  press  to  the  elementary  fact  that  the  electric 
ooeration  of  trains  could  not  lessen  some  of  the 
risks,  but  might,  on  the  contrarv.  add  new  ones 
of  a  serious  character,  and  I  therefore  wrote  a  letter 
which  you  published  in  your  columns  at  the  time, 
and  whicih  has  recently  been  extensively  repub- 
lished. 

That  letter  was  criticized  favorably  by  some,  but 
was  belittled  and  denounced  by  interested  parties 
as  calculated  to  impede  the  introduction  of  electricity 
for  traction  purposes. 

Since  then,  as  a  result  of  that  discussion,  there 
have  undoubtedly  been  great  improvements  de- 
manded and  made  in  the  character  of  electrical 
apparatus  for  railway  use:  but,  as  often  happens, 
it  has  required  an  awful  experience  to  bring  home 
to  those  charged  with  the  responsibility  of  guarding 
against  railway  accidents  the  fact  that  there  is  no 
margin  for  use  in  tunnels  of  combustible  material 
in  proximity  to  a  heavily  charged  electric  conductor. 

The  recent  injury  to  a  number  of  workmen  en- 
gaged upon  the  elevated  railway  is  only  another 
illustration  of  the  need  for  a  revision  of  the  plans 
which  have  heretofore  prevailed  and  which  have  evi- 
dently been  regarded  by  many  railway  officials  as 
reasonably   safe.   . 

The  realization  of  the  great  cost  of  such  an  acci- 
dent as  the  recent  one  in  Paris,  regardless  of  the 
horror  of  it,  will  undoubtedly  cause  the  plans  al- 
ready decided  upon  to  be  most  carefully  reviewed, 
and  should  bring  to  the  officials  of  the  companies 
interested  the  highest  skill  in  determining  the  re- 
quirements, the  compliance  with  which  will  render 
the   carrying   of   passengers    on   trains   operated   by 

1.  From  the  New  York  Times.  Mr.  Wcs  iishousc's  com- 
muiiicalinn  is  dated  at  Erskinc  Park,  Lenox,  .Mass.,  Avigust 
-9.   '90i. 


electricity  as  safe  at  least  as  if  propelled  by  other 
means. 

It  seems  almost  axiomatic  that  the  third  rail 
should  only  be  charged  with  electricity  when  re- 
quired to  operate  a  train :  that  there  should  never 
be  more  electric  energy  at  any  point  of  a  third  rail 
than  sufficient  to  operate  one  train:  that  the  electric 
machinery  required  upon  a  train  should  be  reduced 
lo  a  minimum,  and  should  be  so  located  as  to  be 
under  the  convenient  supervision  of  the  train  at- 
tendants ;  and  in  all  tunnel  and  elevated-railroad 
work  there  should  be  no  material  to  create  fire  or 
dense    smoke. 

The  following  requirements,  among  others,  can 
easily  be  complied  with,  and  are  respectfully  sug- 
gested   for    consideration    and    discussion : 

1.  Trains  to  be  constructed  of  iron  or  steel,  with 
the    interior   finish    of    incombustible   materials. 

2.  The  division  of  the  third  rail  for  the  supply 
of  electric  current  into  suitable  sections,  each  section 
being  supplied  with  current  only  when  required 
to  propel   a   train. 

3.  The  limitation,  by  suitable  devices,  of  the 
amount  of  current  supplied  to  each  section,  so  that 
in  the  event  of  a  short-circuit  on  the  train  the  cur- 
rent will  be  autoiTiatically  and  instantaneously  cut 
off  at  a  point  some  distance  from  such  section  of 
the   third  rail. 

4.  Provision  for  the  cutting  off  of  the  current 
from  each  supply  section  of  the  third  rail  at  the 
will    of    the    motorman. 

5.  No  other  live  conductors  than  the  third  rail  to 
be  in  close  proximity  to  the  line.' 

6.  No  wires  carrying  high  voltages  except  upon 
motor  cars,  and  motor  cars  only  at  the  ends  of  a 
train. 

The  state  of  the  electric  art  has  so  advanced  that 
compliance  with  the  foregoing  requirements  is  sim- 
ply a  matter  of  additional  expense,  incomparable, 
however,  to  the  financial  losses  which  the  companies 
will  suffer  if  they  do  not  make  the  electric  operation 
of  their  railways   absolutely  safe. 

Believing  the  foregoing  requirements  can  be  com- 
plied with,  I  have  read  with  amazement  the  opinions 
quoted  in  your  Friday's  issue  under  the  heading: 
"No  device  to  stop  third-rail  killings."  I  am  sure 
Mr.  Hedley  must  have  been  misquoted  in  regard 
to  the  possibility  of  collision  due  to  the  temporary 
shutting  off  of  the  current  from  the  third  rail,  for, 
as  a  matter  of  fact,  the  stopping  of  the  trains  on 
the  elevated  railway  is  not  in  the  sli.ghtest  degree 
affected  by  the  temporary  cessation  of  the  current 
on   the   third    rail. 

It  is  true,  however,  that  the  system  of  train  con- 
trol in  use  upon  the  elevated  road,  and  which  has 
been  ordered  for  the  rapid-transit  trains,  is  so  or- 
ganized that  its  correct  operation  is  dependent  upon 
a  constant  supply  of  current  to  the  third  rail,  and 
that  therefore  the  division  of  the  third  rail  into 
sections  and  the  temporary  supply  of  current  only 
as  needed,  might,  with  the  existing  system  of  train 
control,  be  inoperative,  but  there  are  available  well- 
tried  train  controls  which  are  operative  regardless 
of  a  temporary  interruption  in  the  supply  of  current. 

It  is  well  and  sorrowfully  recognized  by  our 
.great  railway  engineers' that  early  mistakes,  due  to 
inexperience  in  the  dimensions  adopted  for  tunnels, 
.gauge  of  track,  and  in  the  method  of  coupling  cars 
have  established  practices  which  cannot  now  be  es- 
caped from  because  of  the  necessity  for  a  uniform 
practice,  in  the  points  cited,  on  connecting  railways. 

The  advantages  to  accrue  from  this  necessity  for 
uniformity  in  railway  practice  to  that  concern  which 
can  secure  the  adoption  of  its  plans  covered  by 
patents  has  led  to  a  commercial  rivalry,  the  influ- 
ence of  which  for  evil  cannot  well  be  appreciated. 
This  intense  rivalry  between  the  two  great  electric 
manjifacturing  companies  of  the  country,  each  en- 
joying the  same  rights  under  numerous  patents, 
has  undoubtedly  led  to  a  great  improvement  in  the 
electric  art,  but  to  that  rivalry,  where  none  should 
exist,  can  also  be  attributed  much  of  the  cause  for 
the  present  alarm  concerning  the  unsatisfactory 
method  of   electric  operation  of  trains. 

If,  therefore,  a  frequently  adopted  practice  be  ad- 
hered to,  viz.,  that  having  already  expended  a  large 
sum  for  electric  plant  and  equipment  of  a  certain 
character,  there  must  hereafter  be  used  for  exten- ' 
sions  and  upon  connecting  lines  only  such  apparatus 
and  methods  as  will  fit  in  with  the  existing  plans, 
however  imperfect  they  may  be,  then  there  is  small 
hope   for  a  safe   system   of   electric   traction. 

The  most  recent  accident  on  the  Paris  under- 
ground railway,  where  passengers  were  frightened 
and  jumped  from  the  train,  illustrates  how  necessary 
it  is  to  so  install  electric  apparatus  that  there  can 
be   no    such   alarming   occurrences. 

Being  sure  of  my  ground  and  of  the  necessity 
for  public  pressure  in  securing  the  desired  reforms, 
and  with  a  full  belief  that  electric  traction  can  be 
made    safe,    1    am     respectfully    yours. 


Tlie  Miami  and  Erie  Transportation  Company, 
which  operates  canal  boats  by  electricity  on  the 
Miami  Canal,  will  ask  the  next  Ohio  Legislature 
to  extend  its  franchi.se  to  empower  it  to  operate 
freight  cars  on  its  motor  tracks  during  the  months 
when  the  waterway  is  closed  by  ice.  Public  senti- 
ment seems  to  oppose  the  extension,  on  the  ground 
that  the  company  would  eventually  run  cars  the 
year   round   in   detriment  to   the   canal   traffic. 
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Recent    Steam-turbine     Developments.' 

By  W.   L.  R.  Emmet. 

The  writer  liad  confidentially  expected  that  before 
this  date  the  5,000-kilowatt  turbine  recently  installed 
at  Chicago  would  have  been  fully  tested  and  verified 
and  that  its  results  could  be  here  presented  to  the 
members  of  this  association  who  are  so  deeply  in- 
terested in  the  success  of  developments  of  this  kind. 
We  have  fallen  a  little  short  of  this  expectation 
through  such  unforeseen  delays  as  are  usual  in 
such  cases,  but  still  have  produced  results  which  are 
highly  interesting  and  suggestive,  although  no  com- 
plete tests  have  yet  been  made.  The  machine  has 
been  installed  in  the  new  station  of  the  Common- 
wealth Electric  Company,  which  is  probably  the  finest 
and  best  equipped  station  in  the  world,  and  has  been 
connected  to  its  regular  equipment  of  boilers  and 
condensing  facilities.  It  has  been  started  without 
any  hitch  or  delay  and  has  been  operated  repeatedly 
at  full  load  and  under  a  variety  of  conditions  to  test 
its  performance.  It  has  operated  with  a  wonderful 
steadiness  and  perfection,  has  governed  perfectly 
from  full  load  to  no  load  with  only  two  per  cent, 
speed  variation,  and  has  in  every  respect  shown 
itself  to  be  a  thoroughly  desirable  operating  machine. 
A  test  of  steam  economy  was  also  very  carefully 
conducted  on  this  machine,  very  perfect  facilities 
for  weighing  water  and  maintaining  a  steady  and 
accurately  measured  load  having  been  provided.  Un- 
fortunately, the  results  of  these  tests  were  found 
afterward  to  be  entirely  indefinite,  since  a  large  leak- 
age of  circulating  water,  through  a  misplaced  valve, 
into  the  steam  space  of  condenser  was  discovered, 
which  water  had  been  weighed  in  connection  with 
'the  condensed  steam.  When  this  was  discovered 
it  was  too  late  to  ascertain  with  certainty  the  amount 
of  this  leakage  at  the  time  of  test.  The  flow  with 
no  load,  however,  indicated  that  this  leakage  was 
very  large,  and  the  general  inference  drawn  from 
our  test  is  that  a  very  fine  steam  economy  was  shown. 
We  will,  however,  refrain  from  making  any  positive 
statements  on  this  subject  until  we  have  obtained 
tests    which    are   absolutely   unquestionable. 

All  the  conditions  in  connection  with  the  running 
of  this  machine  have  given  very  favorable  indica- 
tions. The  machine  is  connected  so  that  the  con- 
densed water  passes  from  the  hot  well  through  a 
heater  and  is  pumped  directly  back  into  the  boiler. 
This  whole  system  was  in  operation  and  worked 
perfectly.  The  water  returned  to  boilers  was,  of 
course,  entirely  tree  from  oil  and  quite  clear  except 
at  light  load,  when  the  leakage  from  river  appreci- 
ably discolored  it.  The  plant  operated  at  full  load 
with  four  500-horsepower  boilers  fired  out  of  the 
eight  which  have  been  provided  for  each  machine. 
These  boilers  were  fired  with  Illinois  coal  on  chain 
grates,  and  their  performance  of  the  work  is  in  itself 
an    indication   of   good    economy. 

The  design  of  the  Chicago  turbine  embodies  many 
very  radical  features  as  compared  with  other  en- 
gines, turbines,  or  machines  of  any  character.  The 
shaft  is  vertical ;  the  whole  weight  of  the  revolving 
part  is  borne  by  an  oil  film  delivered  by  a  pressure 
pump  to  the  lower  bearing;  the  delivery  of  steam 
to  turbine  is  controlled  through  a  system  of  elec- 
trically operated  individual  valves  worked  by  a  small 
controller,  something  after  the  manner  of  multiple- 
unit  train-control  systems ;  the  centrifugal  governor 
moves  the  controller.  The  revolving  field  is  mounted 
upon  the  same  shaft  with  thfe  turbine  wdieels.  and 
the  stationary  portion  of  the  generator  is  supported 
by  the  stationary  portion  of  the  turbine,  the  whole 
building  up  into  the  general  form  of  a  vertical 
cylinder  about  25  feet  high  and  about  14  feet  in 
diameter.  The  total  weight  of  the  turbine  and  gen- 
erator is  about  4CO.000  pounds,  and  its  capacity  is 
5,000  kilowatts  at  full  load.  It  is  capable  of  running 
at  about  75  per  cent,  overload  condensing  and  at 
nearly  full  load  non-condensing. 

The  question  as  to  why  the  vertical-shaft  design 
was  adopted  for  this  unit  has  often  been  raised  and 
many  doubts  and  criticisms  concerning  it  have  been 
expressed.  It  is  not  easy  to  explain  all  the  reasons 
which  lead  up  to  its  adoption,  but  it  may  be  said 
that  the  compactness  and  simplicity  of  this  unit, 
which  are  its  most  marked  characteristics,  are  largely 
(lue  to  the  merits  of  this  design.  With  the  vertical- 
shaft  arrangement  all  lateral  strain  is  removed  from 
the  bearings  which  align  the  shaft  and  all  deflection 
of  the  shaft  is  avoided  with  a  minimum  number 
and  length  of  bearings.  In  the  vertical  design  the 
space  between  wheels  is  reduced  to  a  minimum,  the 
supporting  structure  is  perfectly  symmetrical  and 
cannot  be  in  any  way  distorted  or  put  out  of  line 
either  by  mechanical  or  steam-pressure  strains  or  by 
the  effects  of  expansion. 

The  oil-pressure  step  bearing  at  the  foot  of  shaft 
supports  the  whole  revolving  element  in  a  balanced 
position  by  perfectly  symmetrical  suspension  and 
preserves  the  exact  relation  of  level  between  the 
stationary  and  revolving  parts.  As  long  as  this  step 
bearing  fills  its  functions,  a  multitude  of  mechanical 
difficulties  and  uncertainties  are  overcome. 

At  the  time  this  design  was  adopted  there  was  no 
good  precedent  for  the  support  in  this  manner  of 
such  a  weight  operating  at  so  high  a  speed,  and 
there  were  many  predictions  of  failure,  examples 
being  quoted  where  similar  methods  had  failed  with 
waterwheels  and  other  machines.  It  seemed  clear, 
however,  that  with  proper  arrangements  the  operation 
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of  this  bearing  must  be  stable  and  reliable,  and  since 
forced  lubrication  was  necessary  to  success  in  any 
case,  it  seemed  advisable  to  put  it  where  it  would 
accomplish   the   greatest   number   of   good   results. 

Experience  with  a  number  of  machines  has  fully 
justified  our  decisions  in  this  connection.  The  bear- 
ings have  run  perfectly  with  an  inappreciable  amount 
of  friction,  and  when  properly  supplied  with  oil  op- 
erate with  perfect  steadiness  and  regularity.  In  one 
respect  these  bearings  have  agreeably  surprised  us, 
that  is,  they  have  been  much  less  injured  by  stop- 
pages of  oil  than  we  expected.  In  the  course  of  our 
experiments  imperfect  pumping  arrangements  have 
been  used,  and  repeated  failures  of  the  oil  flow  have 
been  experienced,  but  in  no  case  has  any  damage  to 
the  machine  resulted.  Even  the  cast-iron  blocks 
which  constitute  the  step  bearing,  are,  as  a  rule,  not 
destroyed.  Our  experience  has  been  that  they  cut 
and  heat  when  the  oil  supply  is  removed,  but  in  all 
eases  the  surfaces  have  ground  themselves  to  an 
operating  condition  after  the  oil  flow  is  renewed 
so  that  the  machine  could  be  continued  in  operation. 
This  might  not  always  be  the  case,  but  it  seems  quite 
certain  that  the  damage  could  never  be  as  serious 
as  that  which  would  result  from  a  failure  of  the 
lubrication  system  where  heavy  weights  are  carried 
on  high-speed  horizontal  bearings. 

In  our  newer  machines  we  are  providing  a  heavy 
stationary  collar  below  the  lowest  wheel  which  can 
be  used  to  support  the  wheels  in  case  the  step  bear- 
ing is  removed  and  wdiich  would  serve  as  a  brake 
to  bring  the  machine  to  rest  in  case  the  step  bearing 
should  cut  enough  to  allow  the  wheels  to  settle  to  a 
dangerous  degree.  Our  experience  has  been  that 
there  is  very  little  tendency  to  settlement  of  the  shaft 
in  case  of  such  cutting,  and  this  latter  function  of 
the  collar  will  presumably  seldom  be  called  into 
requisition. 

The  oil  for  step  bearings  and  also  for  the  upper 
bearings  of  machines  is  delivered  by  a  small  elec- 
trically driven  pump,  which  operates  continuously 
from  the  exciter  circuit.  In  most  of  the  large  plants 
where  we  are  installing  turbines  we  have  recom- 
mended, in  addition  to  these  electrical  pumps,  a 
weighted  accumulator,  with  steam  pump  arranged 
to  keep  it  full  automatically.  This  accumulator  with 
its  steam  pump  afi^ords  an  automatic  reserve  for 
the  lubricating  system.  Its  capacity  is  such  that  there 
would  be  ample  tiine  to  shut  down  the  units,  even 
if  everything  in  the  station  should  be  stopped  by 
the  bursting  of  a  boiler  or  steam  pipe. 

One  important  matter  in  connection  with  the  in- 
troduction of  our  turbines  has  been  the  establish- 
ment of  proper  condensing  facilities  in  order  that 
the  great  benefits  of  high  vacuum  might  be  realized 
to  the  greatest  possible  extent.  In  turbines  which 
we  have  tested  the  steam  consumption  has  been  re- 
duced from  six  to  seven  per  cent,  for  every  additional 
inch  of  vacuum  above  25  inches.  Such  a  reduction 
is,  of  course,  very  important  and  justifies  large  ex- 
penditures upon  condensing  apparatus.  The  fact  that 
the  turbine  may  be  better  than  a  condensing  engine 
with  equal  vacuum  must  not  be  considered  a  reason 
for  assuming  that  a  condenser  wdiich  is  good  enough 
for  the  engine  is  also  good  enough  for  the  turbine. 
The  selection  of  condensing  facilities  should  be  gov- 
erned by  the  economic  possibilities. 

We  have  recently  designed  for  some  of  our  large 
new  turbines  surface  condensers  which  themselves 
constitute  the  base  and  supporting  structure  of  the 
machine.  These  condensers  are  of  very  ample  cool- 
ing surface  and  are  so  arranged  that  the  maximum 
degree  of  vacuum  is  obtainable  with  a  given  amount 
of  water.  One  feature  of  our  turbine  which  is  very 
advantageous  in  obtaining  a  high  vacuum  is  that  it 
can  be  easily  so  arranged  that  the  air  leakage  is 
reduced  to  zero.  The  two  points  where  the  shaft 
passes  through  the  casing  are  fitted  with  packings 
which  are  kept  sealed  by  steam.  Another  advantage 
is  that  there  is  no  oil  in  the  steam,  and  consequently 
that  the  exterior  of  condenser  tubes  is  kept  perfectly 
clean.  Several  turbines  with  condenser  bases  are 
now  being  built,  and  it  is  probable  that  there  will 
be  a  large  production  of  machines  of  this  type. 

I  have  mentioned  above  that  no  oil  comes  in  con- 
tact with  the  steam  in  these  turbines,  and  I  need 
hardly  call  attention  to  the  great  importance  of  this 
fact.  The  condensed  water  can  be  delivered  directly 
back  to  the  boilers,  and  all  possibility  of  trouble  in 
boilers  from  oil,  dirt  or  scale  is  eliminated.  Even 
in  plants  where  feed  water  is  good  and  cheap,  this 
constitutes  a  great  advantage,  since  a  considerable 
aiuount  of  heat  is  saved  by  using  the  condensed 
steam  on  account  of  its  higher  temperature.  There 
is,  however,  no  such  a  thing  as  perfectly  pure  and 
clean  natural  water,  and  there  arc  few  boilers  that 
in  their  average  working  condition  are  perfectly 
clean.  Cleanliness  in  boilers  improves  circulation 
and  evaporation,  prolongs  life  and  constitutes,  there- 
fore,  a  very   distinct   and    definite   advantage. 

We  [referring  to  the  General  Electric  Company] 
now  have  on  our  books  contracts  aggregating  more 
than  200,000  kilowatts  in  steam-turbine  generating 
units.  A  large  proportion  of  these  machines  are 
now  either  finished  or  well  under  way. 

As  the  work  of  developing  these  designs  has  ad- 
vanced experience  has  shown  the  possibility  of  bet- 
ter and  simpler  methods  and  the  steady  continuance 
of  experiments  has  extended  our  knowledge  of  the 
theoretical  possibilities.  Consequently,  new  designs 
have  been  proposed  and  developed,  and  we  now  have 
in  production  a  large  number  of  machines  which 
we  consider  greatly  superior  to  those  which  are  now 


being  put  into  service.  This  process  of  experimental 
development  will  continue,  and  the  production  and 
test  of  each  new  machine  will  extend  our  knowledge 
and  make  possible  further  advances. 

Our  machines  at  Newport  and  Chicago  and  other 
machines  of  about  the  same  date  are  of  what  we  call 
the  "two-stage"  type.  The  Newport  machine  has 
two  compartments  with  three  rows  of  moving  buckets 
in  each  compartiuent,  and  the  Chicago  machine  has 
two  compartments  with  four  rows  of  moving  buckets 
in  each  compartment.  Our  later  large  condensing 
machines  have  four  stages  or  compartments  with 
two  rows  of  moving  buckets  in  each.  All  the  details 
of  their  design  have  been  worked  out  in  such  a  man- 
ner that  their  construction  is  greatly  simnlified  and 
the  steam  economy  will  presumably  be  much  in- 
creased. 

Discussion    (in  abstract). 

John  I.  Beggs,  JVIilwaukee:  I  desire  to  throw  out 
a  suggestion  as  to  whether,  about  the  time  that  the 
steam  turbine  has  reached  the  stage  of  perfection  sug- 
gested by  Mr.  Emmet  and  the  manufacturers  of  it, 
there  is  not  a  new  power  now  looming  up  which  may 
as  far  surpass  the  steam  turbine  as  the  steam  turbine 
surpasses  the  reciprocating  engine,  at  least  so  far 
as  the  matter  of  economy  goes.  I  refer  to  the  gas 
engine.  We  have  given  considerable  thought  to  it 
for  the  last  two  years.  If  the  predictions  made  for 
the  gas  engine,  in  using  gas  now  produced  as  by- 
products, or  in  using  the  ordinary  illuminating  gas, 
or  producer  gas  from  plants  installed  in  connection 
with  our  own  steam  plants,  are  carried  out,  we  can 
cut  the  cost  of  a  kilowatt  of  current,  no  matter  how 
high  the  economy  of  the  plant  may  be,  one-half  and 
possibly  two-thirds.  In  the  Northwest,  where  coal 
is  such  a  factor  that  we  are  paying  $3.50  for  2,000 
pounds  for  screenings,  where  four  years  ago  it  cost 
us  only  $1.70,  you  can  appreciate  that  any  device 
which  will  bring  down  the  cost  of  producing  steam  is 
of  great  moment.  The  eleinent  of  power  going  to 
operate  a  car-mile  to-day  becomes  a  very  serious 
question,  and  if  the  cost  of  generating  the  power 
can  be  cut  in  half,  and  that  without  the  use  of  a 
steam-power  plant,  anything  which  will  tend  to  that 
end  becomes  a  very  important  factor. 

Some  of  you  gentlemen  will  recollect  our  discus- 
sion at  Detroit,  and  when  the  paper  was  read  at  that 
tiine  the  author  of  it,  I  have  no  doubt,  inspired  by 
the  manufacturers,  was  generous  enough  to  propose 
to  give  us  the  steam  turbine  and  the  generator  with 
it,  at  a  cost  not  exceeding  that  of  the  reciprocating 
engine  and  the  generator.  I  remember  at  that  time 
that  I  raised  the  question  that  the  cost  of  the  pro- 
duction of  that  unit  must  be  very  greatly  under  that 
of  a  reciprocating  engine  and  a  generator.  I  am 
pleased  to  state  that  we  can  now  buy  a  steam-turbine 
unit,  such  as  has  been  described  this  morning — the 
entire  unit — for  about  the  cost  of  a  reciprocating 
engine.  That  much  progress  has  been  made  in  11 
nionths.  The  cost  of  the  generator  on  a  reciprocat- 
ing engine,  running  75  revolutions  a  minute,  is  about 
one-half  the  cost  of  the  engine.  That  amount  is 
saved  in  the  turbine,  and  that  is  important.  I  may 
say.  further,  on  the  other  hand,  that  one  element 
which  will  come  up  in  the  question  of  the  use  of 
gas  engines  will  be  the  greatly  increased  cost  of 
the  engine  itself.  It  is  a  question  of  commercial  cal- 
culation, as  to  whether  the  greatly  increased  invest- 
ment will  be  saved  in  the  greatly  reduced  cost  of 
producing    power. 

Vice-president  W.  Caryl  Ely,  Buffalo :  Referring 
to  the  very  interesting  subject  of  gas  engines,  I 
might  merely  allude  to  the  fact  that  in  the  new 
plant  of  the  Lackawanna  Steel  Company,  at  Buf- 
falo, by  apparatus  quite  simple  in  its  nature,  the 
escaping  gases  from  stacks  of  the  blast  furnace  and 
the  ovens  are  recovered,  washed  and  conducted  to 
the  engine  room,  where  they  are  used  as  fuel,  cost- 
ing nothing  to  the  plant,  yet  supplying  fuel  for  an 
installation  of  40.000  horsepower  of  gas  engines. 
Power  to  move  the  machinery  is  supplied  by  the  gas 
engines  in  that  way.  I  have  seen  the  plant  several 
times.  The  engineer  in  charge  is  a  Russian — of 
course,  you  all  know  that  in  the  matter  of  .gas  en- 
gines, their  manufacture  and  use,  we  are  far  behind 
Europe.  I  think  the  units  are  2,000  horsepower  each. 
Mr.  Beggs :  There  has  been  formed  in  the  West 
a  large  manufacturing  establishiuent  to  produce  coke 
for  domestic  use,  furnace  and  foundry  use.  This 
company  has  built  80  ovens,  at  the  present  time,  and 
has  some  28  acres  of  land,  and  in  the  manufacture 
of  the  coke  their  gas  becomes  a  by-product.  They 
have  already  taken  the  initial  steps  in  an  attempt 
to  acquire  the  franchise  in  that  city  for  the  purpose 
of  distributing  and  marketing  their  by-product — in 
other  words,  they  will  either  compete  wMth  the  gas 
companies,  or  put  in  large  electric  generating  plants 
and  dispose  of  their  electric  current  at  such  a  rate 
as  we  could  not  approach  or  hope  to  displace  with 
other  classes  of  power.  Therefore,  it  becomes  im- 
portant to  the  members  of  this  association  that,  if 
possible,  they  put  in  generating  units  so  as  to  take 
at  small  cost  from  these  coke  ovens  their  by-product 
of  gas  and  thereby  keep  them  out  of  the  market 
as   a   competitor   to   our   business. 

E.  G.  Connette,  Syracuse,  N.  Y. :  While  I  am  not 
a  prophet  or  the  son  of  a  prophet,  10  years  ago  at 
the  meeting  of  this  association  in  Milwaukee,  I 
had  the  honor  to  present  a  paper  upon  "Power-house 
Engines."  In  that  paper  I  predicted  that  the  steam 
turbine  would  finally  supplant  the  reciprocating  en- 
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gine.     I  merely  remember  tliat,  and  mention  the  fact 
here  to-day. 

C.  O.  Mailloux,  New  York:  It  so  happens  I 
have  had  occasion  to  investigate  the  question  of  gas 
engines,  as  well  as  the  question  of  turbines,  in  ray 
professional  capacity  to  my  clients,  and  I  think  I 
can  sum  up  my  view  of  the  applicability  of  the  gas 
engine  by  the  old,  trite  saying — "Circumstances  alter 
cases."  I  find  it  makes  all  the  dift'erence  in  the  world 
whether  j-ou  get  gas  for  nothing  or  have  to  produce 
it.  In  a  case  where  the  gas  costs  nothing,  as  at 
Buffalo,  or  in  places  similarly  situated,  or  the  gas  is 
obtained  at  a  cost  which  is  below  20  cents  per  thou- 
sand cubic  feet,  I  think  gas  engines  will  undoubt- 
edly be  more  economical,  or,  at  any  rate,  as  econom- 
ical, as  steam  turbines,  especially  w'hen  coal  is  rela- 
tively high.  But  when  the  power  producer  is  com- 
pelled to  produce  his  own  gas,  the  situation  is  quite 
different.  I  had  occasion  to  institute  an  interesting 
comparison  recently,  in  the  case  of  a  plant  of  15,000 
kilowatts,  where  I  received  estimates  from  a  concern 
that  offered  to  do  the  entire  work  by  gas  engines — 
the  same  gas  engine  as  is  used  in  Buffalo — and  where 
I  also  had  estimates  based  upon  the  use  of  steam 
turbines.  It  is  .for  that  reason  I  thought  I  would 
speak  of  this  comparison,  since  it  is  a  case  in  point. 
I  found,  as  the  first  point  in  the  comparison,  that 
in  the  gas-engine  system  the  largest  unit  was  about 
2,000  horsepower.  It  would  be  necessary  to  have 
something  like  10  units,  and  therefore  a  larger  build- 
ing w-ould  be  required  for  the  plant,  and  a  larger 
maintenance  account,  because  the  number  of  units 
is  greater.  The  gas  engine  is  not  a  simple  device 
and  has  a  certain  maintenance  account.  I  found,  also, 
in  order  to  get  the  economy  promised  to  me  by  the 
representative  of  the  system,  that  I  would  have  to 
go  into  the  chemical  business — in  other  words,  I  was 
told  that  out  of  the  combustion  of  the  gas  or  man- 
ufacture of  the  gas.  I  would  get  certain  chemical 
by-products  and  w-ould  have  to  go  into  the  chemical 
business  to  sell  them.  I  understood  that  in  an  in- 
stallation of  3.000  kilowatts  that  there  would  be 
something  like  $50,000  a  year  or  more  recovered  in 
the  form  of  chemical  by-products.  The  principal 
objection  was  that  it  required  an  initial  outlay  of 
over  $1,000,000 — that  was  the  crucial  thing.  If  you 
consider  the  interest  upon  the  extra  initial  invest- 
ment— ^the  depreciation,  insurance,  taxes,  and  all 
things  which  constitute  fixed  charges,  you  will  fiiid 
you  must  have  greater  efficiency  and  economy  in 
your  coal  to  come  out  even.  In  that  particular  case 
I  found  that,  instead  of  coming  out  $100,000  ahead 
as  against  the  steam  turbines,  we  would  be  more 
nearly  that  much  behind  each  year.  It  is  needless 
to  say  I  did  not  advise  my  clients  to  adopt  the  gas- 
engine  plant  in  that  case. 

On  the  other  hand,  I  had  a  case  of  a  pumping 
plant  in  Mexico,  where  coal  is  $15  a  ton,  delivered 
on  the  mountain,  700  miles  from  the  nearest  coal 
mine.  I  found  in  that  case  a  gas  engine,  operated 
with  producer  gas,  though  it  might  cost  more  than 
the  steam  turbine,  would  pay  for  itself  in  something 
like  three  or  four  years.  The  pumping  duty  is  con- 
stant, and  it  lasts  24  hours  a  day.  There  is  an  ideal 
load  curve,  which  is  an  exactly  suitable  condition 
for  the  best  economy  to  be  obtained  by  the  use  of  the 
gas  engine. 

I  had  occasion  to  investigate  a  case  in  Arizona 
where  the  power  was  to  be  used  for  lighting  and 
traction,  and  found  in  that  case  that  the  cost  was 
very  nearly  even.  The  company  was  one  which  pro- 
duced gas  as  well  as  electricity.  It  makes  the  gas 
and  could  procure  it  at  the  lowest  cost,  but  after 
a  careful  investigation,  it  decided  to  adopt  steam 
turbines.  Further  investigation  in  the  case  shows 
that  in  the  present  state  of  manufacture  the  cost 
per  kilowatt  of  the  gas-engine  outfit  is  at  least  twice 
that  of  the  steam-turbine  outfit.  I  have  had  a  sta- 
tion operating  under  my  direction  which  has  been  in- 
stalled for  a  year,  running  one  unit  per  year,  and 
for  the  last  five  or  si.x  months  running  two  units 
of  400  kilowatts  each.  The  results  have  been  ex- 
tremely satisfactor>',  and  we  have  recently  ordered 
two  units  of  3,000  kilowatts  each.  I  do  not  think 
I  am  telling  any  trade  secrets  if  I  state  that  the 
cost  per  kilowatt  for  the  last  two  units  ordered  is 
under  $28,  for  the  unit  installed,  not  including  the 
piping  or  condensers. 

The  great  point  in  the  steam  turbine  which  ap- 
peals to  me.  as  the  result  of  my  experience,  is  that 
it  enables  the  station  equipment  to  be  greatly  sim- 
plified, not  only  in  detail,  but  also  in  those  things 
which  eventually  tell  on  the  maintenance.  You  have 
fewer  parts :  there  are  no  adjusting  parts,  and  vari- 
ous other  things  of  that  kind  are  much  simpler  in 
the  steam  turbine.  But  there  is  one  other  feature 
which  is.  I  think,  of  the  greatest  utility,  and  that 
is  the  ability  to  apply  superheat  in  the  use  of  the 
steam  turbine.  I  pointed  out  in  the  discussion  last 
year  that  there  is  no  limit  to  the  superheat  that  you 
can  apply  in  the  case  of  the  turbine ;  there  are  no 
conditions  of  lubrication  to  impose  limitations;  no 
packing,  nothing  to  prevent  you  from  applying  all 
of  the  superheat  possible  to  get.  The  steam  turbine 
is  related  to  the  question  of  the  design  of  the  plant 
in  another  way — heretofore  we  have  been  accus- 
tomed, when  we  wanted  a  higher  efficiency  in  our 
steam-producing  outfit,  to  consider  the  introduction 
of  fuel  economizers.  We  have  also  been  obliged 
to  resort  to  extremely  high  steam  pressures.  We 
find,  with  the  steam  turbine,  allowing  yourself  ample 
superheating,  with  a  moderate  steam  pressure,  150 
pounds,  which  is  high  as  compared  to  10  years  ago. 


but  low  as  compared  with  the  practice  of  to-day — 
with  a  steam  pressure  of  150  pounds  and  super- 
heating up  to  600  degrees,  you  are  enabled  to  get  as 
good  economj'  as  you  would  get  with  perhaps  175 
or  iSo  pounds  of  steam  pressure,  using  fuel  econo- 
mizers. The  cost  of  the  station  is  less,  expense  of 
running  much  less,  and,  all  things  considered,  the 
cost   of   producing  power  is  much   reduced. 

The  only  possible  drawback  which  I  have  thus  far 
had  brought  to  my  attention  connected  with  the 
steam  turbine,  is  the  fact  that  it  is  not  economical 
without  condensation,  and,  in  fact,  without  very  good 
condensation.  One  needs  with  the  steam  turbine 
a  very  good  vacuum,  and  I  have  experienced  some 
difficulty  hitherto  in  getting  a  satisfactory  vacuum ; 
but  others  have  attained  it,  and  I  have  no  doubt 
that  I  will  be  able,  by  slight  changes  which  I  con- 
template, and  which  I  will  introduce  in  new  appa- 
ratus, to  overcome  the  difficulty.  I  feel  convinced 
that  the  design  of  the  condensing  outfit  requires  much 
more  care  and  involves  some  more  cost,  perhaps  $3 
or  $4  per  horsepower,  for  the  condensing  outfit  of 
the  turbine  than  for  the  condensing  outfit  of  the 
ordinary  engine.  I  know,  from  the  results  obtained, 
that  there  are  no  difficulties  which  lie  in  the  way 
of  carrying  out  perfectly  a  system  of  condensation 
giving  results  which  would  lead  to  the  best  economy ; 
and  I  do  not  know  of  any  other  respect  in  which, 
even  in  the  present  state  of  the  art,  the  steam  turbine 
is  inferior  to  the  other  method.  When  you  consider 
the  saving  of  space  in  the  building,  the  reduction  in 
materials,  oils,  supplies,  etc.,  there  is  no  doubt  that 
if  the  pounds  of  steam  were  the  saine,  there  would 
be  a  saving  in  the  use  of  the  turbine. 

In  conclusion,  I  will  say  that  while  I  was  a  strong 
partisan  of  the  steam  turbine  last  year,  that  as  the 
result  of  my  experience  during  the  last  12  months 
I  am  to-day  a  stronger  advocate  of  the  steam  tur- 
bine than  ever. 

Mr.  J.  G.  White,  New  York :  Can  we  install  steam 
turbines  to-day  and  be  certain  that  they  will  staft 
oft"  without  serious  interruption,  or  at  least  that 
after  a  few  weeks  of  operation,  they  can  then  be 
depended  upon  to  take  up  the  regular  load  and  carry 
it  day  after  day?  I  wish  to  ask  Mr.  Emmet  what 
can  be  depended  upon  in  the  steam  turbine  as  to 
reliability..  I  also  ask  Mr.  Mailloux  as  to  how  many 
stoppages  there  have  been  during  the  last  60  days,  or 
some  definite  period,  in  the  plant  to  which  he  re- 
ferred? 

Mr.  Emmet :  We  have  had  experience  with  two 
turbines,  one  of  600  kilowatts,  in  Schenectady,  which 
is  of  the  older  type,  and  a  vertical-shaft  turbine  at 
Newport,  which  is  of  the  newer  type.  The  machine 
at  Schenectady  involved  no  radically  new  or  peculiar 
mechanical  devices,  and  was  put  in  service  two  years 
ago  and  has  run  almost  continuously  without  having 
any  interruption  of  service  or  trouble  of  any  kind.  The 
machine  located  at  Newport  has  carried  its  load  con- 
tinuously. We  have  made  a  record  of  all  stoppages, 
and  I  think  there  were  three  stoppages  which  inter- 
rupted the  service  in  Newport,  between  June  and  Sep- 
tember, and  the  longest  stoppage  was  less  than  20  inin- 
utes.  This,  however,  was  caused  by  a  certain  amount 
of  trouble  going  on  in  the  valves,  which  had  to  be 
corrected  from  time  to  time.  However,  the  New- 
port machine,  as  it  stands,  if  it  had  to  be  kept  in 
its  present  condition,  without  improvement,  and  sim- 
ply maintained  by  the  renewal  of  those  valve  parts 
as  they  give  out,  would  be  maintained  and  run  at  a 
small  fraction  of  what  it  would  cost  to  maintain  any 
reciprocating  engine  of  equal  capacity. 

In  comparing  turbines  and  gas  engines,  I  think 
Mr.  Mailloux's  statement  of  the  comparison  is  a  very 
just  one.  It  is  purely  a  question  of  the  cost  of  fuel; 
that  is,  with  the  turbine  in  its  present  state  of  de- 
velopment. The  actual  fuel  economy  of  the  gas  en- 
gine in  its  greatest  state  of  perfection,  is  greater 
than  that  of  any  steam  engine  heretofore  produced.  . 
However,  the  very  highest  results  obtained  so  far 
with  steam  turbines,  in  the  matter  of  fuel  economy, 
that  is,  actual  consumption  of  combustibles,  are  not 
so  far  below  the  thermic  results  obtained  from  gas 
engines.  The  very  best  gas  engine  that  has  ever 
been  operated  on  a  theoretical  basis  produced  a  fuel 
economy  soinething  like  32  per  cent,  of  total  work 
units  or  mechanical  equivalent  froirt  the  heat  in  the 
coal.  The  best  results  produced  with  highly  super- 
heated steam  under  favorable  conditions — I  cannot 
say  just  exactly  what  the  thermal  economy  is — is 
something  like  23  or  24  per  cent.  The  gas  engines 
which  actually  operate  on  commercial  basis  do  not 
run  anywhere  near  the  engine,  which  had  an  efficiency 
of  32  per  cent. ;  they  run  nearly  26  per  cent,  or  27 
per  cent.,  and  while  they  compare  favorably  with 
ordinary  engine  performances,  they  are  not  very 
much  in  advance  of  the  best  steam-turbine  perform- 
ances. Furthermore,  the  cost  of  the  gas  engine  is. 
as  Mr.  Mailloux  says,  possibly  twice  the  cost  of 
the  steam-turbine  unit. 

The  steam  turbine  needs  no  heavy  foundation.  A 
power  station  for  boilers  and  turbines  could  be  floa,ted 
on  three  feet  of  concrete  on  any  salt  meadow,  and 
a  like  inexpensive  structure  made  to  shelter  it,  and 
its  efficiency  be  as  good  as  if  it  were  installed  in 
the  most  expensive  station.  There  will  be  simplifi- 
cations in  this  direction.  The  ideal  turbine  station, 
which  will  be  far  removed,  maybe,  from  the  city, 
will  be  laid  out  more  on  the  lines  of  a  coal  yard,  or 
any  similar  place,  than  on  lines  where  a  large  and 
expensive  building  will  be  required.  On  this  basis 
the  difference  of  cost  will  be  greater  than  Mr.  Mail- 
loux   stated,    and    even    now,    if    we    capitalize    the 


difference  in  fuel  consumption  between  the  two  en- 
gines, it  will  not   cover  the  first  cost. 

Furthermore,  the  turbine  is  ideally  siinple  and  the 
gas  engine  is  very  complicated.  Everyone  knows 
how  simple  the  steam  turbine  is  in  a  proper  state 
of  development.  The  only  experience  we  have  had 
in  this  country  with  steam  turbines  is  with  very 
new  steain  turbines.  The  troubles  now  experienced, 
we  think,  are  of  a  pureb'  temporary  character.  The 
steam  turbine  as  it  will  be  in  si.x  months  from  to-day 
can  be  operated  by  a  child  indefinitely,  virtually  with- 
out maintenance.  The  wear  and  deterioration  is 
nothing,  and  the  whole  plant  can  be  reduced  to  an 
ideal  condition  of  simplification.  Against  this  we 
must  consider  a  gas  plant,  in  which  gas  must  be 
produced,  and  in  which  an  immense  maintenance 
cost  goes  on  in  connection  with  deterioration  and 
renewal  of  converters  and  mechanism  which  must 
be  attended  to — the  maintenance  of  engines  twice 
the  size  of  steam  engines,  twice  as  coinplicated,  and 
less  perfectly  lubricated.  The  gas  engine  is  a  gaso- 
line automobile  on  a  large  scale,  and  perhaps  some 
of  you  have  had  experience  with  these ;  whereas  the 
steam  turbine  is  as  simple  as  an  ordinary  grind- 
stone. Naturally  everyone  is  interested  in  the  de-, 
velopment  of  the  gas  engine ;  and  we  all  realize  that 
some  day,  if  coal  continues  to  increase  in  cost,  and 
gas  engines  are  improved  at  the  same  rate  that 
the  turbine  has  been  improved,  the  time  will  come 
when  fuel  economy  will  be  the  only  consideration 
and  gas  engines  will  come  into  more  extensive  use. 
I  think,  however,  the  introduction  of  a  steam  turbine 
is  certain  to  give  the  gas  engine  a  long  setback. 

Mr.  Mailloux :  A  question  was  asked  me  by  Mr. 
White,  and  I  will  confine  myself  merely  to  a  state- 
ment of  fact.  The  first  400-kilowatt  unit  was  ready 
some  time  early  in  the  winter.  We  were  expecting 
to  run  the  turbine  light  on  Saturday,  and  to  start  it 
in  regular  service  on  Monday.  We  had  been  making 
preparations  to  get  it  running  on  Monday.  We 
started  it  up  a  little  in  the  morning  of  Friday.  That 
afternoon  we  had  a  burnout  in  one  of  the  units 
that  was  carrying  the  load.  It  left  us  entirely  un- 
prepared to  carry  on  the  work  of  the  station  unless 
we  pressed  a  turbine  into  service.  Even  though  the 
packing  was  not  finished,  we  pressed  the  turbine 
into  service,  started  it  up,  and  we  have  not  been 
able  to  spare  it  since.  It  has  not  stopped  except 
during  periods  of  light  loads,  when  it  became  pos- 
sible for  us  to  dispense  with  it,  that  we  might  com- 
plete the  piping  and  adjustment  of  the  unit.  If  any 
trouble  has  occurred  with  it.  it  must  have  occurred 
since  I  left  New  York.  So  far  as  I  know,  there  has 
not  been  any  interruption  whatever.  We  experienced 
a  little  difficulty  in  paralleling  the  two  units — there 
was  a  slight  hunting  or  some  disturbance  due  to 
imperfect  belting.  It  was  remedied.  I  have  kept 
close  watch  of  the  performance  of  the  two  units,  and 
there  has  not  been  any  disturbance  of  the  action. 
.At  first  the  attendants  were  careful  to  exercise  a 
strict  supervision  of  the  turbine,  and  remained 
around  the  unit  while  it  was  running,  feeling  they 
should  be  there  in  case  of  emergency,  but  they  have 
become  accustomed  to  the  machine  and  do  not  feel 
it  is  necessary  to  be  there  so  much,  and  the  unit 
is  left  to  take  care  of  itself. 
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ZAHLEE  (Construction  and  Testing  of  Electric 
Meters).  By  A'.  Konigswerther.  Hanover: 
Janecke  Brothers.  1903.  Pp.  (S%  by  8%  inches), 
328,  with  362  illustrations.  Price,  nine  marks 
($1.80). 

The  book  is  compiled  from  a  series  of  lectures 
given  before  the  Electrotechnical  Association,  being 
composed  of  a  large  nuinber  of  examples  taken  froin 
the  lectures  and  giving  in  compact  form  the  prin- 
cipal facts  embodies  in  them.  The  work  is  classified 
under  three  different  heads.  First,  there  is  an  in- 
troductory chapter  on  equations  for  direct,  alternat- 
ing and  polyphase  currents  and  methods  of  meas- 
urement. Then  the  author  passes  on  to  a  discussion 
of  the  different  kinds  of  electrical  measuring  instru- 
ments, giving  e-xamples  of  standard  makes  by  way 
of  illustration.  Almost  every  kind  of  meter  is  de- 
scribed and  classified  in  such  a  way  as  to  be  easily 
found  by  the  reader,  electrodynamic  and  electro- 
inagnetic  instruments  being  treated  together,  and  in- 
ductioii  instruments  under  a  separate  head.  Numer- 
ous illustrations  help  in  the  understanding  of  the 
various  types  most  generally  used.  In  the  second 
part  of  the  book  there  are  also  described  meters  for 
special  work,  such  as  portable  meters  and  street- 
railway  meters. 

In  part  three  is  a  discussion  of  testing  and  in- 
structions for  obtaining  the  constants  of  instru- 
ments, calibration,  etc.  Lastly,  there  are  several 
sheets  of  forms  for  tabulating  results,  which  are 
of  value  in  keeping  data  together  in  a  convenient 
form. 


The  opening  of  the  North  Shore  Rapid  Transit 
Company  of  San  Francisco,  Cal.,  between  Sausalito 
and  Mill  Valley,  marks  the  completion  of  the  first 
third-rail  systein  of  electric-railway  operation  in 
California.  The  road  is  a  part  of  the  North  Shore 
(steatn)  Railroad  and  later  other  sections  of  the 
road  will  be  "electrified."  The  company  has  its  own 
power  house,  and  the  equipment  throughout  is  of 
the  best. 
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DEVELOPMENT  OF  THE  TELEPHONE   FIELD. 


New  Telephone  and   Tunnel    System   in 
Chicago. 

'I"he  system  of  liuinels  owned  by  Uie  Illinois  Tele- 
plione  and  Telegraph  Company  wliicli  extends  un- 
der the  main'  business  streets  of  Chicago  and  the 
automatic  telephone  system  to  be  operated  in  con- 
nection with  the  tunnels  have  been  described  in  tlie 
Western  Electrician.  The  work  upon  the  tunnels 
and  telephone  system  has  been  slow,  but  on  Sep- 
tember 4th  actual  work  was  begun  upon  the  in- 
stallation of  telephones,  the  exchange  equipment  hav- 
ing been  completed  for  some  time.  The  American 
Trust  and  Savings  Bank  was  the  first  to  receive  a 
telephone,  but  as  the  principal  office  buildings  around 
town  are  already  wired  it  is  expected  that  telephones 
will  go  in  at  the  rate  of  100  a  day. 

In  order  to  celebrate  the  event  the  company  sent 
out  numerous  invitations  to  business  men,  engineers 
and  members  of  the  City  Council  to  meet  at  the 
exchange  on  September  sth  and  inspect  the  system. 
Nearly    1,000   persons    were    present. 

The  new  automatic  exchange  has  a  capacity  of 
I0,C00  lines,  and  every  part  of  the  process  of  calling 
up  a  subscriber  is  done  automatically  except  the 
moving  of  the  dial  at  the  calling  station.  Each  tele- 
phone is  provided  with  a  rotatable  disk  mounted  on 
the  case.  This  disk  is  provided  with  holes  the  size 
of  the  finger,  arranged  10  in  number  in  the  arc  of 
a  circle  on  one  side  of  the  disk.  These  holes  are 
numbered  from  one  to  10.  A  stationary  stop  is  lo- 
cated in  front  of  the  lower  portion  of  the  disk  as 
it  hangs  in  a  vertical  position  on  the  case.  To  call 
up  a  certain  number,  say,  37s,  the  receiver  is  put 
to  the  ear,  the  finger  is  inserted  in  the  hole  marked 
3  and  the  disk  turned  down  till  the  finger  strikes 
the  stop.  This  sends  three  impulses  out  over  the 
line.  The  disk  is  then  let  go  and  the  finger  put 
in  No.  7  hole  and  the  operation  repeated,  send- 
ing out  seven  impulses,  and  the  same  thing  is 
done  with  No.  5.  The  operation  takes  much  less 
time  than  is  necessary  to  tell  it.  If  the  line  called 
is  busy  a  busy  signal  sounds  in  the  receiver. 

Within  the  exchange  the  automatic  apparatus  is 
arranged  in  sections,  a  section  for  each  thousand. 
When  a  call  comes  in,  the  first  set  of  impulses  con- 
nects the  line  to  that  thousand  indicated  by  the  num- 
ber of  impulses.  The  next  set  of  impulses  actuates 
a  ratchet  mechanism,  and  the  successive  steps  bring 
a  contact-bearing  rod  up,  connecting  the  line  to  that 
part  of  the  section  designated  by  the  hundred  figure 
in  the  number  called,  automatically  as  before.  The 
next  impulses  connect  the  line  to  that  part  of  the 
section  designated  by  the  tens  and  units  place  in 
the  number  called,  and  the  desired  subscriber  can 
then  be  rung  up. 

Aiter  inspecting  the  exchange  the  guests  were 
taken  down  into  the  tunnels,  the  floors  of  which  are 
37  feet  below  the  surface  of  the  street.  The  party 
passed  through  some  three  miles  of  the  tunnels,  there 
being  20  miles  in  all,  and  obtained  a  very  good  idea 
of  the  magnitude  of  the  work. 

Terminal  boxes  are  supplied  for  each  of  the  office 
buildings  near  which  the  tunnels  pass.  These  boxes 
are  set  in  rscesses  in  the  walls  of  the  tunnels  and 
are  lighted  each  by  a  single  incandescent  lamp. 
They  are  each  about  four  feet  high  and  contain  the  . 
terminal  blocks  and  a  cable  leading  through  the  walls 
to  the  building  above.  The  whole  system  of  tunnels 
is  wired  to  be  lighted  by  incandescent  lamps  placed 
about   25   feet  apart. 

The  tunnels  are  drained  by  an  electrically  driven 
pump,  which  draws  the  water  from  a  sump,  the 
apparatus  being  started  and  stopped  automatically  by 
a  float. 

It  is  intended  ultimately  to  use  the  tunnels  for 
pneumatic-tube  systems  as  well  as  a  package  de- 
livery systeiTi,  with  small  electric  trolley  cars  for 
transporting  the  packages. 

After  wandering  underground  for  an  hour  the 
])arty  was  taken  out  to  the  surface  at  the  company's 
warehouses  on  the  river  bank  between  Van  Buren 
and  Harrison  Streets.  There  a  generous  luncheon 
was   served   to  all. 

A  pleasant  diversion  for  those  who  wished  to  go 
was  a  barge  trip  up  the  North  Branch  of  the  Chi-, 
cago  River  to  the  .steel  works  of  Jackson  &  Corbett, 
where  the  steel  arches  used  in  the  construction  of 
part  of  the  tunnels  were  made.  About  700  persons 
look  advantage  of  the  opportunity,  and  the  trip  was 
thoroughly  enjoyed  by  all. 


Telephone    News   from   the    Northwest. 

The  Nebraska  Telephone  Company  asks  a  fran- 
chise in  Deadwood,  S.  D.,  and  purposes  to  expend 
$30,000  in  improvements  if  it  is  granted.  The  com- 
pany has  bought  out  the  Black  Hills  Telephone  and 
Telegraph  Company. 

W.  H.  Mears  has  sold  a  half-interest  in  his  tele- 
phone system  at  Claremont,  Minn.,  to  the  Byron 
Telephone  Company. 

The  general  offices  of  the  Iowa  Telephone  Com- 
pany will  be  removed  the  first  of  the  year  from 
Davenport  to  Des   Moines. 

The  Union  Telegraph  and  Telephone  Company  has 
been  incorporated  with  a  capital  of  $1,500,000,  with 
J.  C.  Hubinger  of  Keokuk,  Iowa,  president.  Mr. 
Hubinger  is  also  president  of  the  Mississippi  Valley 
Telephone  Company.  , 

The  telephone  exchange  at  Fountain  City,  Wis., 
has  been  sold  by  G.  F.  W.  Schroeder  to  Fred  H. 
Feitler. 

A  special  election  is  to  be  held  in  Hallock.  Minn., 
to  vote  on  selling  the  village  telephone  system  to 
private   individuals. 

The  Cokato  (Minn.)  Telephone  Company  has 
completed  its  local  exchange,  with  89  names  in  the 
village  directory  and  about  as  many  more  on  the 
rural  lines.  The  company  connects  with  the  North- 
western Telephone  Exchange  Company  for  long- 
distance service. 

The  returns  to  the  state  auditor  of  South  Dakota 
show  a  gain  in  the  telephone  systems  of  the  state. 
In  1902  there  were  47  companies  with  3,170  miles  of 
line  and  6,774  miles  of  wire.  For  this  year  73  com- 
panies report,  showing  4,607  miles  of  line  and  9,245 
miles  of  wire.  The  valuation  has  increased  from 
$244,830  to  $337,345- 

The  Knapp  (Wis.)  Telephone  Company  has  been 
incorporated  with  $5,000  capital  .stock. 

The  Electric  Telephone  Company  of  Stewart, 
Minn.,  has  bought  the  telephone  exchange  at  the 
neighboring  city  of  Buffalo  Lake,  and  will  build 
rural   lines. 

Vandals  bored  holes  through  a  drum  containing 
telephone  cables  of  the  Duluth  Telephone  Company 
at  Duluth.  The  cables  are  worth  $5,000  and  are 
rendered  useless  as  the  various  coils  are  pierced  clear 
to   the  center. 

The  Archer-Pringhar  (Iowa)  Rural  Telephone 
Company  has  been  incorporated  by  R.  H.  Arnold 
and  others  with  a  capital   of  $1,000.  R. 


Indiana  Telephone  Items. 

A  summary  of  the  tax  returns  to  the  State  Tax 
Board  shows  that  Indiana  is  possessed  of  taxable 
telephone  property  in  the  sum  of  $6,739,691,  and  of 
telegraph  property  in  the  sum  of  $1,922,962.  The 
tax  board  held  its  final  session  last  week  and  al- 
lowed reductions  in  the  assessments  of  the  South 
Bend  Home  Telephone  Company,  the  Steuben 
County  Farmers'  Telephone  Company,  the  Home 
Telephone  Company  of  Elkhart,  the  Delaware  and 
Madison  Counties  Telephone  Company  and  the 
Merchants'  Mutual  Telephone  Company  of  Michigan 
City.  The  appeals  of  the  Citizens'  Telephone  Com- 
pany of  Kokomo.  the  Crown  Point  Telephone  Com- 
pany, the  Chicago  Telephone  Company,  the  Mugg 
Telephone  Company  and  the  Home  Telephone  Com- 
pany of  Crawfordsville  for  a  reduction  of  assessment 
were  not  sustained. 

A  force  of  linemen  employed  by  the  ^^'estern 
Union  Telegraph  Company  has  begun  the  work  of 
placing  new  arms  on  the  company's  poles  for  the 
purpose  of  stringing  a  hew  copper  circuit  between 
Goshen  and  Chicago.  Several  extra  pins  will  be 
placed  in  the  new  arms  and  within  a  short  time 
wires  will  be  strung  along  the  entire  Lake  Shore 
system,  and  it  is  said  that  a  private  telephone  system 
will  be  inaugurated  by  the  coinpany. 

The  big  strike  of  the  ttnion  electrical  workers  on 
the  lines  of  the  United  Telephone  Company  has 
been  settled  at  Marion  and  the  union  men  are  again 
at  work.  The  settlement  was  eft'ected  last  week 
and  there  is  much  rejoicing.  The  strike  began  Au- 
gust I2th,  when  all  the  union  men  in  the  einploy 
of  the  United  Telephone  Company  made  a  demand 
for  an  increase  of  wages.  The  men  were  working 
nine  hours  a  day  and  receiving  $2.05  for  that  time. 
They  asked  for  an  increase  to  $2.75  for  nine  hours. 
The  demand  was  not  granted  and  50  men  ceased 
work.  Non-union  men  were  imported,  but  the  work 
on  the  lines  has  not  been  satisfactory  since  that 
time.  In  the  seltleirient  the  men  were  granted  a 
25-cent  increase  in  their  wages  and  the  union  men 
all  taken  back.  The  company  refused  to  recognize 
the  union,  however.  F. 


Thomas  Emerson,  B.  A.  Boone  and  J.  R.  Scar- 
brough  have  organized  the  Hickman  County  (Ky.) 
Telephone  Company.  The  company  has  been  in- 
corporated   with    a   capital    of   $5,000. 


Southern  Telephone  Developments. 

'I'hc  Mount  Pleasant  (S.  C.)  Telephone  Coinpany 
(capitalized  at  $2,500)  has  been  commissioned  by 
O.  A.  Hamlin  and  others. 

A  big  contract  has  been  entered  into  by  W.  A. 
Bishec  of  the  Southern  Long-distance  Telephone 
and  Telegraph  Company,  the  Georgia  Telephone  and 
Telegraph  Company  of  Savannah  and  others,  whereby 
long-distance  lines  will  be  put  in  operation  within 
the  next  year  between  Savannah,  Atlanta,  Mont- 
gomery and  other  sotithern  cities. 


The      South     Carolina     Long-distance     Telephone 
Company  is  reorganizing  its  system  at  Aiken,  S.  C. 
The     Waxhaw     Telephone     Coinpany    of    Union 
County,    N.    C   with    $2,000  capital,   has   been   char- 
tered. L. 


Bell  Telephone   Extension   in    Montreal. 

A  new  telephone  system  in  the  city  of  Montreal 
and  district  is  about  to  be  established  by  the  Bell 
Telephone  Company  of  Canada  at  an  estimated  cost 
of  about  $1,000,000.  In  the  new  building  now  in 
course  of  construction  on  Hospital  Street  the  inain 
common-battery  exchange  will  be  installed.  The  ulti- 
mate capacity  of  the  switchboard  will  be  9,600  sub- 
scribers' lines.  In  addition  to  providing  for  local 
subscribers,  the  apparatus  will  provide  a  new  switch- 
board for  long-distance  service.  In  that  portion  of 
Montreal  known  as  the  East  Exchange,  telephonic- 
ally,  a  new  building  will  be  provided.  The  switch- 
board in  this  exchange  will  also  have  an  ultimate 
capacity  of  g,6oo  subscribers'  lines.  There  are  at 
present  about  14,000  subscribers  in  Montreal,  and 
provision  is  being  made  in  the  new  system  for  an 
expansion  to  50,000  subscribers.  Switchboard  provi- 
sion will  be  made  for  100  long-distance  operators, 
although  only  about  20  operators  are  now  at  this 
special  line  of  work  in  the  city.  The  growth 
of  the  long-distance  business  is  exceedingly  rapid 
throughout  Ontario  and  Quebec.  Several  gangs 
are  now  at  work  in  extending  lines  along  the 
south  shore  of  the  St.  Lawrence  River,  connect- 
ing many  towns  and  villages  that  have  no  telephone 
communication  with  Montreal.  The  Bell  Telephone 
Company  has  also  under  consideration  the  improve- 
ment   of   its   entire    system    throughout    Canada. 


Pacific  States  Telephone  Strike  Said  to 
Aid  Indeper.dent  Companies. 

.  The  Western  Electrician  correspondent  at  San 
Francisco,  under  date  of  August  28th,  writes  as  fol- 
lows concerning  the  strike  of  the  Pacific  States  Tele- 
phone and  Telegraph  Company ; 

"The  strike  of  the  linemen  of  the  Pacific  States 
Telephone  and  Telegraph  Company  is  still  011,  and 
the  end  seems  to  be  nowhere  in  sight.  Lines  in  the 
country  districts  are  in  poor  shape  and  in  some 
places  are  down,  with  no  one  to  fix  them.  President 
John  I.  Sabin,  it  is  thought,  will  not  accede  to  any 
of  the  demands  of  the  strikers.  The  small  Inde- 
pendent coiTipanies  which  have  been  springing  up 
like  mushrooms  in  the  rural  districts  during  the  last 
few'  years  are,  as  a  rule,  in  a  flourishing  condition. 
The  counties  of  Merced  and  Tulare  are  especially 
covered  with  a  network  of  Independent  lines  and 
are  being  greatly  benefited  by  the  strike.  The  Plome 
Telephone  Company  of  Los  Angeles  is  doing  a  large 
business  and  claims  to  be  receiving  more  orders  for 
telephones  than  it  can  take  care  of." 


MANUFACTURERS   AND    DEALERS. 

The  employes  of  the  North  Electric  Company, 
Cleveland,  Ohio,  are  to  hold  a  picnic  to-day  at  Silver 
Lake.  Field  sports,  baseball,  dancing,  bowling  and 
boating  are  among  the  forms  of  amusement  to  be 
indulged  in.  Neat  printed  invitations  bearing  the 
coiupany's  monogram    have  been  issued. 

The  Stromberg-Carlson  Telephone  Manufacturing 
Company  of  Rochester,  N.  Y.,  has  issued  a  small 
pamphlet  descriptive  of  its  central-energy  intercom- 
municating system,  giving  in  a  very  condensed  and 
concise  foi'iu  the  method  of  operation  of  the  sys- 
tem. There  are  also  illustrated  and  described  some 
standard  types  of  wall  and  portable  desk  telephone 
sets,  with  a  few  words  upon  intercommunicating 
telephone  cable  and  a  short  description  of  a  plug- 
switch  box  to  be  used  in  connection  with  desk 
telephones. 

A  straight  multiple  exchange  equipment  is  being 
made  at  the  factory  of  the  Kellogg  Switchboard  and 
Supply  Company  for  Cleveland,  Ohio,  with  an  im- 
mediate equipment  for  7.680  lines,  in  18  sections  of 
three  positions  each,  with  an  ultimate  capacity  of 
18,000  lines.  The  new  Kellogg  four-party  selective 
system  is  to  be  installed  in  connection  with  this  ex- 
change, each  cord  circuit  having  a  four-button  in- 
dicating ringing  key  in  addition  to  the  regular  cord 
equipment.  This  switchboard  is  to  replace  the  old 
four-division  equipiiient  now  in  use  in  Cleveland. 
Common-battery  exchanges  of  the  latest  type  are 
being  constructed  for  Pasadena,  Cal. ;  M'cKecsport, 
Pa.,  London,  Eng. ;  Linton,  Ind. ;  St.  Louis,  Mo., 
and  Taunton,   Mass. 


The  South  Dakota  Telephone  Association  was  or^ 
.^anized  at  Parker.  S.  Y).,  recently  with  the  following- 
named  officers ;  President,  C.  C.  King  of  Scotland, 
S.  D. ;  vice-president,  W.  E.  Ege  of  Cehterville;  sec-, 
retary  and  treasurer,  H.  P.  Hartwcll  of  Irene. 
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Advertising  by  Telephone. 

A  use  of  tlie  telephone  in  the  smaller  cities  A'liich 
may  be  capable  of  extension  if  tactfully  managed  is 
indicated  in  the  following  interview  with  the  man- 
ager of  the  do'-goods  department  of  a  store  in 
Fairmont.  Minn.,  printed  in  the  Chicago  Dry  Goods 
Reporter:  "Every  town  has  a  class  of  trade  that 
thinks  the  home  stocks  are  hardly  good  enough,  and 
when  they  want  their  choicest  merchandise  they 
get  aboard  the  train  and  visit  the  nearest  metropolis. 
Several  times  in  the  past  we  have  planned  special 
sales  in  order  to  catch  this  very  class  of  people — 
the  bon  ton — but  have  always  suffered  defeat  in  a 
greater  or  less  degree.  Not  so  loitg  ago  we  ar- 
ranged to  have  a  representative  of  a  high-class  man- 
ufacturer of  suits  and  waists  visit  our  store  for  a 
short  period.  We  asked  him  to  bring  a  line  of 
nrst-class  goods,  which  even  the  swell  trade  could 
'  not  find  occasion  to  find  fault  with.  When  he  ar- 
rived we  telephoned  every  woman  in  town  whose 
trade  we  had  had  trouble  in  winning  for  their  best 
apparel.  They  listened  to  our  argument,  and  in 
nearly  every  case  promised  us  over  the  telephone 
to  look  over  the  line  of  samples.  Women  enjoy 
seeing  nice  things,  and  after  we  had  notified  them 
they  seemed  willing  enough  to  pay  our  store  a  visit 
and  examine  what  we  had  to  show.  The  result  of 
our  efforts  was  to  sell  more  to  the  bon-ton  trade 
than  we  had  ever  been  able  to  at  any  past  time. 
We  attribute  success  to  the  telephone,  as  we  were 
able  to  talk  personally  with  the  lady  we  wanted  to 
visit  the  store,  and  she  could  npt  well  do  otherwise 
tlian  consent  to  at  least  see  what  was  being  shown. 
After  we  had  them  in  the  store  they  found  it  a 
hard  proposition  to  do  anything  else  than  buy  if 
they  were  in  need  of  garments.  By  the  old  w^ay 
of  advertising  we  could  not  secure  an  acceptance 
of  our  invitation  to  look  o\'er  the  line.  Letters  re- 
quired physical  effort  to  answer.  Personal  visits 
by  us  to  the  home  of  the  desired  customer  were 
hardly  possible.  Sending  clerks  or  errand  boys  does 
not  result  in  so  much  effective  returns.  The  object 
is  to  secure  a  positi\'e  acceptance  or  declination  from 
the  lady  herself  by  one  of  the  tirm.  The  telephone 
does  this  in  a  more  successful  manner  than  any  other 
plan   we  have  ever   tried." 


GENERAL  TELEPHONE  NEWS. 

George  DuBay  has  been  installed  as  manager  of 
the  Little  Falls  (Minn.)  oflice  of  the  Northwestern 
Telephone  Exchange  Company. 

The  Canada  Creek  Telephone  Company  of  Free- 
mont,  Ky.,  has  been  incorporated  for  the  purpose 
of  constructing  a  telephone  system.  The  capital  is 
$5,000. 

The  Rocky  Mountain  Bell  Telephone  Company 
will  increase  the  capacity  of  its  lines  between  Boze- 
man  and  Livingston,  Mont.  A  new  double  line  has 
been   completed  from   Missoula   to  Drummond. 

The  Pitcher  Telephone  Company  of  Warren,  111., 
has  been  incorporated  with  a  capital  of  $75,000,  to 
i.>perate  a  telephone  system  in  Jo  Daviess  County. 
The  incorporators  are  James  Bayne,  W.  Ford  and 
L.  D.  Pitcher. 

F.  S.  Myers  of  Little  Falls,  Minn.,  has  been  made 
manager  of  the  St.  Cloud  (Minn.)  office  of  the 
Northwestern  Telephone  Exchange  Company,  suc- 
ceeding G.  J.  McNaughton,  whose  death  was  re- 
ported last  week.  Mr.  Myers  has  been  in  charge 
nf  the  Little   Falls  office  of  the   company. 

The  Interstate  Telephone  Company  of  Spokane, 
Wash.,  proposes  a  system  of  long-distance  lines  to 
connect  with  the  towns  of  Northern  Idaho  and 
Spokane.  A  line  will  be  built  from  Sandpoint. 
Idaho,  to  Spokane,  with  exchanges  at  Sandpoint,  St. 
Maries,  Idaho,  and  Chatcolet.  Work  is  under  way 
at  Sandpoint  for  a  local  system. 

The  New  York  World  says  that  the  telephone  em- 
ployes in  Paris  have  discovered  that  French  is  more 
easily  understood-  over  the  telephone  than  English. 
In  telephoning  between  Paris  and  London  during  a 
btorm.  conversation  in  English  is  impossible,  but 
French  is  easily  understood  because  it  has  not  so 
many  sibilant  sounds  and  unequally  accented  syl- 
lables. 

It  is  reported  from  Cleveland  that  the  profit-shar- 
ing plan  introduced  by  President  Dickson  of  the 
Cuyahoga  Telephone  Company,  recentlv  outlined  in 
the  Western  Electrician,  is  proving  a  success  and 
entirely  satisfactory  to  all  concerned.  The  plan  has 
resulted  in  reducing  the  expense  of  operation  and 
the  employes  are  giving  better,  service,  with  pros- 
pects of  a   larger  income. 

The  Columbus  Citizens'  Telephone  Company  shows 
a  surplus  earning  for  the  month  of  July  of  $,3,475, 
and  the  .August  report  will  also  show  a  favorable 
increase.  The  Cuyahoga  Telephone  Company  for 
the  same  month  .shows  an  increase  of  $1,076.  These 
companies,  with  12  others,  principally  owned  by  the 
Federal  Telephone  Company,  show  a  combined  sur- 
plus of  $18,000  for  the  month  of  Jul}',  A  year  ago 
only  five  of  these  companies  showed  a  surplus. 


A  force  of  workmen  is  engaged  in  the  construc- 
tion of  an  electric  burglar-alarm  system  for  the  sub- 
treasurj-  and  money  divisions  of  the  postoffice  at  St. 
Louis.  The  system  is  expected  to  render  the  two 
departments   safe   from   robbers. 


The  London  County  Council  and  Ameri- 
can   Financiers. 

(From  the  London  coi'respondent  of  ttie  Western  Electiician.l 

London,  August  28. — At  the  last  meeting  be- 
fore the  recess  of  the  Royal  Commission  which 
is  inquiring  into  the  question  of  London  traf- 
fic some  important  and  debatable  evidence  was 
given  by  the  London  County  Council  with  regard 
to  the  operations  in  London  of  the  group  of  Amer- 
ican financiers  headed  by  Charles  T.  Yerkes,  which 
is  exploiting  the  Underground  Electric  Railways 
Company  of  London.  The  London  County  Council, 
on  behalf  of  a  public  which  is  to  a  certain  extent 
quite  apatnetic,  is  antagonizing  the  methods  pursued 
bv  this  company,  which  is  a  limited  liability  com- 
pany registered  under  the  companies'  acts,  in  its  en- 
deavor to  secure  the  control  of  a  number  of  statutory 
companies,  authorized  by  special  parliamentary  pow- 
ers. The  council  has  made  no  charges  of  dishon- 
esty of  purpose  or  operations  against  the  under- 
ground company,  but  claims  to  be  exercising  its 
rights,  as  the  guardian  of  the  public  of  London,  in 
placing  before  the  Royal  Commission  on  means  of 
locomotion  in  London  the  full  facts  of  the  aims  of 
the  underground  company  and  the  possibilities  which 
might  lie  behind  them. 

Mr.  Yerkes  has  himself  expressed  in  public  his 
surprise  that  the  modus  operandi  of  himself  and  his 
co-financiers  has  not  met  with  the  approval  of  the 
British  public,  as  instanced  by  some  unfavorable 
comments  in  the  House  of  Commons  by  individual 
members,  and  consequently  he  was  represented  at 
the  meeting  of  the  Royal  Commission,  when  the 
London  County  Council  submitted  its  evidence.  In 
the  following  resume  of  the  views  of  the  council, 
its  fears  and  hopes  can  be  judged;  but  as  a  purely 
non-political  and  impartial  tribunal  the  Royal  Com- 
mission has  of  necessity  pledged  itself  to  give  every 
consideration  to  -  the  statement  of  the  underground 
company,  at  the  request  of  Mr.  Edgar  Spcyer,  who 
was  present.  This  statement,  it  is  to  be  presumed, 
will  be  made  at  the  next  sitting  of  the  commission 
i]t   November. 

The  financial  interarrangements,  as  far  as  the  Lon- 
don County  Council  has  been  enabled  to  probe  them, 
of  the  LInderground  Electric  Railways  Company  of 
London,  Speyer  Bros,  and  the  various  statutory  tube 
railway  and  other  companies  which  an  endeavor  is 
being  made  to  consolidate,  are  so  complicated  that 
even  the  comptroller  to  the  council — who  was  chosen 
to  investigate  the  matter  and  give  the  evidence — 
admits  being  unable  to  grasp  them  fully.  To  begin 
with,  however,  I  will  give  a  few  particulars  of  the 
companies  concerned — the  Metropolitan  District  Rail- 
way Company,  Baker  Street  and  Waterloo  (tube) 
Railway  Company,  Charing  Cross,  Euston  and 
Hampstead  (tube)  Railway  Company,  Great  North- 
ern, Piccadilly  and  Brompton  (tube)  Railway  Com- 
pany, Edgware  and  Hampstead  Railway  Company 
and  the  London  United  Tramways  Company.  These, 
together  with  some  anticipated  extensions  not  yet 
obtained,  represent  a  total  of  approximately  103 
miles,  and  a  capital  of  nearly  $175,000,000. 

Prior  to  1897  all  the  above  concerns  were  in  dis- 
tinct and  separate  hands.  About  that  time  Mr. 
Yerkes  paid  some  attention  to  the  question  of  work- 
ing the  old  Metropolitan  District  Railway  (steam) 
by  electric  traction,  and  the  negotiations  went  on 
for  a  long  time,  which  resulted  in  the  famous  arbi- 
tration as  to  whether  low-tension  continuous  or 
high-tension  three-phase  currents  should  be  used. 
The  former  was  advocated  by  the  Metropolitan  Dis- 
trict Company  and  the  latter  by  the  Metropolitan 
Company,  both  being  partners  in  some  portions  of 
the  lines.  The  arbitration  decreed  continuous  cur- 
rent, as  is  now  well  known. 

Then,  in  July,  1901,  the  Metropolitan  District 
Electric  Traction  Company  was  registered,  with  a 
capital  of  $5,000,000  in  50,000  $100  shai-es,  of  which 
^Ir.  Yerkes  took  up  nearly  one-fourth,  the  other 
subscribers  being  nearly  all  in  the  United  States, 
'i'he  object  of  the  company  was  to  convert  to  electric 
traction  the  Metropolitan  District  Railway  Com- 
pany's undertaking,  and  the  erection  of  a  generating 
station.  As  the  agreements  between  the  two  com- 
panies were  never  actually  carried  into  effect,  there 
is  no  need  to  go  into  details.  It  may  be  men- 
tioned, however,  that  the  traction  company  had 
secured  the  control  of  all  the  companies  enumer- 
ated above,  with  the  exception  of  the  last  two. 

In  .^pril,  1902,  a  new  company,  the  Underground 
Electric  Railways  Company  of  London,  was  formed, 
with  a  capital  of  $25,000,000  in  500,000  $50  shares, 
of  which  the  chairman,  Mr.  Yerkes,  took  up  26,000 
shares.  The  incorporation  of  this  new  company  was 
secured  by  the  traction  company  already  mentioned, 
atid  the  terms  of  the  agreement  between  the  two  pro- 
vided for  the  absorption  of  the  latter  by  the  new 
company,  with  all  its  rights  and  assets;  but  the 
County  Council,  in  its  evidence,  admits  its  failure 
to  ascertain  the  precise  effect  of  this  agreement, 
which  was  the  pivot  upon  which  the  whole  scheme 
turned,  but  inasnmch  as  its  terms  were  obviously 
of  importance  to  the  traveling  public,  the  council 
considered  that  a  full  consideration  of  the  arrange- 
ments  should   be   given  by   Parliament, 

In  the  view  of  the  London  County  Council  the 
object  aimed  at  was  to  make  working  and  leasing 
agreements  with  the  other  companies  already  enu- 
merated and  to  endeavor  to  secure  leases  of  them  in 
perpetuity  to  the  underground  company,  which  would 
work  them  from  the  one  power  house  at  Lots  Road, 
Chelsea.      This    is    the    admitted     principle     of    the 


amalgamation,  and  the  capital  cost  of  the  power 
house  will  be  apportioned  as  follows,  on  the  basis 
of  the  respective  user,  i.  e.,  number  of  trains  to  be 
run  and  power  used : 

Metropolitan  District  Railway 50  per  cent.,  or  £  625,000 

Cliaiine  Cross,  Euston  and  Hampsted...  15  per  cent.,  or  187,500 

Baker  Street  and  Waterloo 13  per  cent.,  or  162,500 

Great  Northern  and  Strand iz  per  cent.,  or  150,000 

Brompton  and  Piccadilly — 10  per  cent.,  or  125,000 

Total :Ci. 250,000 

The  objections  of  the  council  to  the  arrangements 
in  general  come  under  the  following  heads:  (i) 
The  statutory  obligations  of  the  leased  railway  com- 
panies; (2)  the  published  accounts;  (3)  inflation 
of  capital ;  (4)  effect  of  consolidation  on  cost  of 
working;  (5)  control.  Under  these  various  heads 
the  argument  of  the  County  Council  is  that  it 
doubts  whether  the  statutory  obligations  of  the  com- 
panies would  be  the  same  if  leased  to  the  under- 
ground company.  The  statutory  accounts  would 
not  be  likely  to  contain  much  information,  and  the 
accounts  of  the  underground  company  would  not 
l>e  much  guide  to  the  doings  of  each  individual  com- 
pany. The  capital  of  the  underground  company 
would  be  undoubtedly  inflated  under  all  these  agree- 
ments, says  the  council,  and  upon  this  inflated  capital 
the  public  will  have  to  pay  increased  fares  to  pay 
the  necessary  dividends.  Finally,  the  council  thinks 
the  public  is  not  sufficiently  protected  on  the  ques- 
lion  of  rates  and  fares. 

This  state  of  affairs  has  been  brought  about  by 
the  well-known  aversion,  on  the  part  of  the  investing 
public  in  Great  Britain,  to  subscribe  for  anything 
in  the  nature  of  electrical  enterprise.  Only  within 
the  last  few  da^'s  have  we  had  another  instance  of 
this,  viz.,  the  Liverpool  and  Manchester  Express 
Railway,  when  there  was  not  sufficient  capital  sub- 
scribed to  warrant  the  directors  going  to  allotment. 
In  the  same  way  were  the  tube  railway  companies 
handicapped  prior  to  the  advent  of  Mr.  Yerkes,  and 
it  appears  quite  possible  that  none  of  them  would 
bave  been  taken  in  hand  even  now  but  for  him. 
Even  the  opponents  of  the  underground  company 
realize  this. 

Now,  then,  as  to  the  possible  outcome  of  all  these 
financial  interarrangements,  which  are  so  complex 
that  even  the  comptroller  of  the  London  County 
Council  admits  his  inability  fully  to  grasp  all  their 
potentialities.  It  is  quite  clear  that  so  far  Parliament 
has  not  lost  its  control  of  the  companies  involved. 
In  only  one  instance  has  the  transfer  of  the  tube 
i^ailway  been  allowed  to  the  underground  company, 
namely,  the  Great  Northern,  Piccadilly  and  Bromp- 
ton line.  Therefore,  as  Sir  Robert  Reid,  one  of 
the  commissioners,  put  it  to  the  London  County 
Council  witness  on  the  occasion  referred  to,  what 
prevents  Parliament  fiom  still  giving  a  thorough 
inquiry  into  the  whole  matter  if  it  thinks  this  neces- 
sary? From  what  was  said  by  the  representative  of 
the  council,  oiie  would  infer  that  final  and  emphatic 
control  in  every  instance  had  been  obtained  by  the 
underground  company  of  the  parliamentary  com- 
panies. 

Although  it  is  inevitable,  in  view  of  some  of  the 
past  history,  that  company  promoters  should  be 
viewed  somewhat  with  suspicion,  yet  the  straight- 
forward and  frank  manner  in  which  Mr.  Yerkes 
has  dealt  with  these  matters  hardly  deserves  some 
of  the  extreme  comments  which  have  been  mad,e 
from  time  to  time,  not  upon  himself  personally,  but 
with  regard  to  American  investors  in  underground 
railways  in  London. 

Pending  the  resumption  of  the  sittings  of  the 
Royal  Commission  in  November,  little  more  need 
he  done  now  than  to  record  the  facts  of  the  case,  but 
there  is  a  feeling  that  the  County  Council  has  put 
its  case  i-ather  too  high.  W. 


Industrial    Commission    from    Great 
Britain. 

In  the  Western  Electrician  of  last  week  mention 
was  made  by  the  London  correspondent  of  the  sec- 
ond industrial  commission  to  visit  this  country  for 
the  purpose  of  studying  American  conditions  and 
the  methods  of  education  adopted  along  industrial 
and  economic  lines.  The  itinerary  of  the  commission 
which  is  to  be  piloted  by  Mr.  Alfred  Mosely  will 
embrace  most  of  the  eastern  states  and  will  extend 
to  Chicago.  The  commission  will  be  made  up  of 
educational  experts,  among  the  number  being  C.  J. 
Hamilton,  professor  of  political  economy  of  Uni- 
versity College  at  Cardiff,  who  will  be  secretary  of 
the  commission.  The  commission  has  planned  to 
\-isit  the  leading  universities  and  technical  schools 
in  the  eastern  states  and  those  in  Chicago  fUni- 
versity  of  Chicago,  Armour  Institute,  Lewis  Insti- 
tute and  the  Manual  Training  School)  ;  also  the 
capitol  and  library  at  Washington  and  Niagara 
Falls,  with  its  industrial  concerns  and  power  devel-  ' 
opments.  The  General  Electric  Company's  plant  at 
Schenectady  and  that  of  the  Crane  Company  of  Chi- 
cago are  on  the  list  of  establishments  to  be  visited. 
It  is  not  intended  that  all  the  commissioners  shall 
follow  the  same  route,  for  different  members  with 
different  subjects  to  study  must  necessarily  go  where 
the  most  information   can  be  obtained. 


The  Central  Traction  Company  of  Jerseyville,  111., 
has  been  incorporated  by  A.  O.  Auten,  J.  M.  Rhodes 
and  J.  W.  Becker.  The  company  is  capitalized  at 
$2,500  and  proposes  to  operate  electric  railways  and 
furnish  light  and  power. 
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Train  Orders  and  Train  Signals  for 
Interurban  Roads.' 

By  Charles  A.  Coons. 

It  is  but  stating  a  self-evident  triitli  to  say  tliat  tlie 
first  and  paramount  consideration  in  tlie  operation  of 
any  high-speed  suburban  or  interurban  electric  road 
must  be  the  safety  of  passengers  and  trains.  To  this 
element  all  others  must  be  subserved,  even  at  the 
expense  of  the  prescribed  schedules;  but  it  must  be 
clearly  borne  in  mind  also  that  complete  safety  is 
dependent  very  largely  upon  the  maintaining  of 
schedules  and  the  regularity  and  punctuality  with 
which  trains  move.  Rules  and  regulations  that  are 
drawn  so  conservatively  as  to  interfere  needlessly 
with  the  movement  of  trains  may  very  easily  intro- 
duce a  new  element  of  danger,  to  say  nothing  of 
defeating  the  purpose  for  which  the  road  is  op- 
erated, namely,  the  moving  of  passengers  and  mer- 
chandise  with   promptness    and   dispatch. 

Inasmuch  as  the  conditions  under  which  electric 
interurban  railways  operate  are  beginning  to  ap- 
proach very  closely  the  conditions  pertaining  to 
steam-railroad  operations,  and,  taking  into  consid- 
eration that  steam  railroads  have  been  running  many 
years  before  electric  traction  was  introduced,  it 
would  appear  that  electric-railway  managers  could 
profit  by  studying  and  adopting  many  of  the  rules 
and  methods  of  operation  which  have  been  adopted 
as  standard  on  the  steam  roads  and  which  may  be 
considered  the  survival  of  the  fittest  after  years  of 
evolution.  This  is  particularly  true  as  regards 
methods  of  dispatching  trains.  Years  of  study  and 
experiment  on  the  part  of  those  responsible  for  the 
operation  of  steam  roads  in  this  country  have  re- 
sulted in  the  adoption  by  practically  all  of  the  promi- 
nent trunk  systems  of  certain  rules  and  methods 
which,  it  is  suggested,  are  in  the  main  applicable 
to  electric-railway  operation. 

Time  will  not  be  taken  here  to  review  in  detail 
the  rules  as  commonly  accepted  by  the  prominent 
roads  for  the  management  of  the  operating  depart- 
ment. The  members  of  the  convention  are  doubtless 
familiar  with  their  general  tenor,  and  to  those  who 
care  to  continue  the  study  into  details,  it  is  suggested 
that  copies  of  the  book  of  rules  as  used  by  the 
Pennsylvania,  New  York  Central  or  any  of  the  other 
large  systems  can  probably  be  obtained  by  applica- 
tion to  the  respective  operating  departments.  Atten- 
tion is' also  directed  to  the  fact  that  the  code  of  inter- 
urban rules  presented  to  this  convention  by  the  com- 
mittee on  standard  rules  is  patterned  very  closely 
after  the  rules  in  vogue  on  the  best-managed  steam 
roads. 

For  the  handling  of  train  orders  the  steam  roads 
almost  universally  employ  two  blanks,  known  re- 
spectively as  Form  19  and  Form  31.  Form  19  is  a 
blank  upon  which  the  operator  writes  the  order  as 
he  receives  it  from  the  dispatcher,  which  is  at  once 
repeated  back  and  the  "O.  K."  of  the  dispatcher  is 
then  given,  and  proper  notation,  with  time,  noted 
thereon.  A  copy  of  this  order  is  handed  by  the  op- 
erator to  the  train  crew  to  wdiom  it  is  addressed. 
With  Form  19  no  receipt  is  obtained  from  the  train 
crew  and  no  means  are  provided  for  knowing  abso- 
lutely that  the  order  has  been  received  and  under- 
stood by  those  who  are  to  execute  it. 

Form  31  is  a  blank  upon  which  the  operator  writes 
the  message  as  he  receives  it  from  the  dispatcher. 
After  the  message  has  been  repeated  back  and  the 
dispatcher's  "O.  K."  received,  those  to  whom  the 
order  is  addressed  must  sign  their  names  to  the 
blank,  after  which  the  operator  must  again  repeat 
the  message  back  to  the  dispatcher  in  the  presence 
of  the  waiting  trainmen,  and  in  addition  must  trans- 
mit the  signatures  of  the  trainmen  and  secure  the 
dispatcher's  "Complete"  before  the  order  becomes 
operative.  The  use  of  this  form  gives  a  considera- 
ble element  of  security,  but  it  is  not  recommended  for 
electric-railway  service  owing  to  the  delay  caused 
by  compelling  the  trainmen  to  wait  at  the  station 
until  their  signatures  have  been  transmitted  and  the 
"Complete"  response  received.  With  a  frequent 
service  of  many  small  units,  the  delays  from  this 
source  would  be  very  considerable  and  render  the 
method  prohibitive. 

As  a  compromise  between  Form  19  and  Form  31, 
a  modification  of  both  is  suggested  for  use  on  inter- 
urban electric  roads.  This  blank  is  here  designated 
as  Form  21.  With  this  blank  the  trainmen  sign  their 
names  ,  to  the  order  at  the  operator's  office ;  they 
then  each  take  a  carbon  copy  of  the  order  and  im- 
mediately proceed  with  their  car.  without  the  delay 
incident  to  the  transmitting  of  their  signatures  as 
required  with  Form  31.  In  detail  the  method  of 
using  the  form  is  as  follows:  Dispatcher  telegraphs 
order  for  trainmen  to  operator.  The  operator  takes 
down  the  message  on  Form  21,  making  at  the  same 
time — by  means  of  carbons — as  many  copies  as  may 
be  necessary.  The  operator  repeats  the  message 
back  to  dispatcher;  if  correct,  dispatcher  wires 
"Complete"  and  operator  marks  the  blank  "Com- 
plete." All  this  is  done  prior  to  the  arrival  of  train. 
When  the  train  arrives  the  crew  thereof  goes  to  the 
operator's  office  and  fills  in  on  the  blank,  in  places 
provided,  the  following  information :  Number  of  sec- 
tion^ fif  train  is  being  operated  in  more  than  one 
section),  number  of  run,  number  of  train,  and  time. 
The  order  is  then  signed  for  by  both  conductor  and 
motorman,  who  must  each  take  a  eo|)y  of  same,  with 

I.  A  paper  read  at  the  convention  of  the  American  Street  Rail- 
way Association  in  SaratoKa.  N.  Y..  Septemher  .t,  ifjo3.  Mr.  Coons 
is  connected  witli  the  International  Railway  Company  of  IJnftalo. 


their  names  theron,  in  places  provided  (as  a  receipt 
therefor),  before  they  depart.  The  operator  retains 
one  of  the  copies  for  file  in  his  office.  If  one  or 
more  units  are  being  operated  as  sections  of  a  single 
train  number,  the  operator  makes  a  sufficient  number 
of  copies  to  give  each  conductor  and  motorman  of 
all  the  sections  a  copy  thereof.  This  blank  is  being 
used  with  excellent  results  by  the  International  Rail- 
way Company  on  its  interurban  lines,  including  one 
single  track  line  yj  miles  in  length,  on  which  cars 
are  operated  at  a  maximum  speed  of  55  miles  per 
hour,  with  cars  operating  in  each  direction  at  inter- 
vals of  30  minutes,  together  with  a  large  number  of 
freight  and  express  trains  between  regular  cars. 

It  is  not  out  of  place  to  say  here  a  few  words  con- 
cerning the  relative  merits  of  the  telegraph  and  the 
telephone  as  the  medium  for  transmitting  messages 
from  the  dispatcher  to. the  operators  along  the  line. 
It  is  true  that  most  steam  roads  use  the  telegraph 
and  most  electric  roads  use  the  telephone  for  dis- 
patching purposes;  and  for  electric  railway  operation 
opinion  appears  to  be  divided  as  regards  the  relative 
merits  of  the  two  systems.  The  management  of  the 
International  Railway  Company  believes  there  is  lit- 
tle to  choose  as  between  the  two  systeins,  and  that 
either  one  will  prove  adequate  if  properly  installed 
and  properly  maintained.  The  cost  of  wire  and  in- 
struments of  either  system  will  be  about  the  same, 
and  either  system  is  liable  to  disarrangement  if  not 
properly  watched,  although  the  telephone  is  perhaps 
more  susceptible  to  disturbing  influences  than  the 
telegraph.  With  either  the  telephone  or  telegraph 
system  it  is  desirable  to  have  operators  at'  every 
regular  meeting  place  to  receive  and  record  mes- 
sages, or  in  lieu  of  operators,  at  least  some  method 
of  recording  the  cheeking  of  messages  as  they  are 
received  by  the  train  crew. 

In  further  elucidation  of  the  method  of  dispatching 
with  the  use  of  Form  21,  the  following  is  added : 

All  orders  issued  by  dispatcher  are  copied  in  a 
book  kept  by  him  for  that  purpose  in  the  following 
manner :  Order  when  repeated  back  by  operator  is 
copied  in  this  book,  word  for  word.  All  operators 
receiving  an  order  repeat  it  back,  the  dispatcher  en- 
tering it  in  this  book,  word  for  word,  as  it  comes 
back  from  the  first  operator,  and  underscoring  each 
word  as  it  comes  back  from  the  second  operator,  and 
so  on  until  all  operators  receiving  the  order  have 
repeated  it  back. 

Dispatchers  and  operators  are  supplied  with  a 
form  known  as  a  train  sheet  to  assist  thein  in  keep- 
ing track  of  the  movement  of  all  trains. 

A  daily  register  is  kept  at  all  single-track  terminals 
for  the  purpose  of  trainmen  registering  their  trains 
therein.  On  one  page  northbound  trains  are  en- 
tered ;  on  the  opposite  page,  southbound  trains. 
Trainmen,  in  places  provitled,  fill  in  the  following 
inforination :  Section  number,  run  number,  train 
number,  signals  carried,  time,  signature  of  conductor 
and  motorman  (or  engineer). 

All  regular  movements  of  trains  are  governed  by 
the  printed  time-table  which  is  defined  as  "The 
authority  for  the  movement  of  regular  trains  subject 
to  the  rules."  The  time-table  contains  the  classified 
schedules  of  trains  with  special  instructions  relating 
thereto.  All  movements  of  extra  and  special  trains 
and  of  regular  trains  when  off  schedule  are  governed 
by  special  orders  issued  by  dispatcher  in  the  regular 
way. 

The  system  of  train  signals  in  use  by  the  Inter- 
national Railway  Company  is  practically  the  same 
as  that  presented  to  this  convention  by  the  com- 
mittee on  standard  rules,  and  it  is  not  necessary 
to   repeat  it  in  this  connection. 

In  the  matter  of  signals,  the  International  Railway 
Company  adheres  very  closely  to  the  methods  ac- 
cepted by  steam  railroads.  In  the  adoption  of  sig- 
nals, etc.,  we  have  considered  the  fact  that  steam- 
railroad  managements  have  been  advancing  in  the 
science  of  railroading  for  many  years,  while  the 
electric  road  is  in  its  infancy.  We  naturally  felt, 
therefore,  in  availing  ourselves  of  their  knowledge 
and  experience  that  we  w^ere  making  a  wise  move,  in 
any  event  until  something  better  and  newer  develops. 

It  should  also  be  noted  that  the  International  Rail- 
way Company  does  not  use  flags  as  markers.  It  has 
been  observed  that  when  a  train  is  running  at  speed, 
the  movement  thereof  causes  the  flags  to  hang 
straight  to  the  rear,  consequently  they  are  not  plainly 
discernible  by  the  crew  of  an  opposing  train.  In 
place  of  flags  for  designating  a  ear  following,  run 
numbers,  etc.,  a  metal  dash  sign  is  used,  these  signs 
being  about  eight  by  eight  inches.  They  have  been 
found   very   satisfactory. 

After  all  has  been  said  and  done,  safety,  together 
with  regularity  and  punctuality  in  the  operation  of 
any  electric-railway  system,  does  not  depend  so  much 
upon  the  method  of  dispatching,  or  the  rules  adopted 
for  the  inanagement  of  employes,  as  it  does  upon 
the  way  in  which  the  rules  are  observed  by  every 
individual  in  the  organization  from  the  manager 
down  to  the  switch  boy.  An  indifferent  set  of  rules 
rigidlv  and  consistently  enforced  and  observed  is  far 
better  than  the  best  code  of  regulations,  half-heart- 
edly or  inconsistently  enforced.  The  operating  or- 
ganization constitutes  a  huge  and  complicated  ma- 
chine, and  the  integrity  of  the  whole  depends  solely 
upon  the  smoothness  and  accuracy  with  which  each 
of  the  individual  cogs  fits  into  its  allotted  place  and 
performs  its  allotted  functions.  A  rigid,  never-ceas- 
ing, never-relenting  inspection  of  every  cog  is  the 
first  requisite  to  the  efficient,  economical  and  safe 
operation  of  the  huge  mechanisrn  in  the  modern  in- 
terurban electric  railway. 


CORRESPONDENCE, 


London  Letter. 

London,  August  29. — The  Home  Office,  which,  un- 
der the  factories  and  workshops  act  of  1901,  ap- 
pointed an  electrical  inspector  of  factories,  has  just 
issued  a  new  set  of  regulations,  to  be  enforced  in 
factories  where  accumulators  are  made.  There  are 
21  regulations  in  all,  and  they  provide  for  the  better 
ventilation  in  the  casting,  pasting  and  lead-burning 
rooms,  and  the  general  protection  of  the  workers  in  J 

these  departments.     Every  person  einployed  in  a  lead  I 

process  is  to  be  examined  once  a  month  by  a  sur- 
geon appointed  by  the  manufacturer  and  approved  by 
the  chief  inspector  of  factories,  and  he  shall  have 
the  power  to  suspend  from  employment  any  person 
he  deems  to  be  injuriously  affected  thereby.  The 
surgeon  is  also  to  keep  a  health  register,  which  is  to 
be  submitted  to  the  chief  inspector  of  factories  once 
a  year.  The  regulations  also  prescribe  that  all  per- 
sons employed  in  manipulating  dry  compounds  of 
lead  or  in  pasting  are  to  be  provided  with  overalls, 
which  are  to  be  washed  or  renewed  once  a  week. 
No  food  or  drink  will  in  future  be  partaken  of  in 
any  room  in  which  a  lead  process  is  carried  on. 
Sufficient  bathing  accommodation  is  also  ordered. 
It  will  thus  be  seen  that  the  regulations  aim  at  pro- 
curing the  best  possible  sanitary  conditions  for  the 
workers  in  a  branch  of  the  electrical  industry  not 
hitherto  supervised  in  this  manner. 

Another  compliinent  is  to  be  paid  to  the  energy 
displayed   in    the    United    States    in   the    matter    of  ^. 

locomotion.    A  number  of  the  Royal  Commissioners         | 
who  are  now  going  into  the  question  of  locomotion  J 

in  London  in  great  detail  are  to  pay  a  visit  to  the 
other  side  of  the  Atlantic  in  order  to  inspect  what 
has  been  done  there  in  this  respect.  They  propose 
to  sail  early  next  month  and  to  resume  their  work  in 
London  in  November.  It  is  stated  that  no  report 
will  be  submitted  to  Parliament  before  the  end  of 
next  year,  so  that  tube  railway  promoters  have  not 
much  of  a  prospect  before  them  for  another  session. 

The  electrical  motor-car  industry  in  Great  Britain 
still  makes  but  little  headway.  One  hears  of  numer- 
ous improveitients  in  cars  utilizing  other  motive  pow- 
ers, as  well  as  hill-climbing  competitions  and  re- 
liability tests.  A  1,000-mile  reliability  trial  will  com- 
mence at  the  Crystal  Palace  on  September  i8th,  for 
which  over  150  vehicles  have  entered,  but  there  is  an 
absence  of  any  electrical  cars.  A  new  kind  of  petrol- 
driven  cab  is  soon  to  be  put  upon  the  streets. 
The  postoffice,  which  still,  I  believe,  uses  the  elec- 
tric mail  van  with  which  it  first  experimented,  is 
now  employing  some  petrol-driven  carts  with  no 
small  success.  The  City  and  Suburban  Electric  Car- 
riage Company  is  said  to  be  making  some  important 
improvements  in  electric  carriages,  especially  for 
town  use,  and  has  also  succeeded  in  greatly  interest- 
ing the  king  and  the  prince  of  Wales. 

Not  much  is  heard  of  municipal  telephony  in  these 
days,  and  it  must  be  confessed  that  there  is  now  no 
very  violent  rush  for  telephone  licenses  by  mu- 
nicipalities under  the  act  of  1899.  In  several  places, 
however,  attempts  are  being  made  to  induce  the 
National  Telephone  Company  to  reduce  its  charges. 
At  Hull  a  legal  action  has  been  fought  between  the 
corporation  and  the  company  on  the  question  of 
way-leaves,  and  the  result  was  a  compromise,  under 
which  the  company  reduced  certain  charges  and 
created  new  ones,  and  the  corporation  made  a  few 
concessions  in  the  matter  of  intercommunication 
between  the  subscribers  of  both  the  company  and 
the  municipal  systems.  At  Swansea  the  first  connec- 
tions to  the  municipal  system  have  just  been  made, 
and  the  trunk  lines  of  the  country  are  now  available 
on  that  municipal  system.  The  Portsmouth  mu- 
nicipality, which  was  the  last  to  open  its  exchange 
before  Swansea,  is  seeking  some  extra  loans,  and 
the  Brighton  scheme  is  well  on  toward  completion. 
Glasgow  is  thriving  as  vigorously  as  ever. 

British  manufacturers  have  quickly  availed  them- 
selves of  the  advantages  offered  under  the  recently 
passed  electric  lighting  act  in  India,  and  already  two 
English  firms  are  applying  for  licenses  to  erect  elec- 
tricity works. 

The  London  United  Tramways  Company,  which 
owns  an  extensive  electrical  system  in  the  west  of 
London,  finds  itself  involved  in  a  novel  legal  action. 
The  Board  of  Trade  regulations,  under  which  the 
tramways  work,  stipulate  a  maximum  speed  of  10 
miles  an  hour  only.  But  this  has  never  been  carried 
out.  Some  sharp-eyed  person  interested  in  motor 
cars,  which  are  prohibited  from  going  even  10  miles 
an  hour  in  crowded  thoroughfares,  has  brought  a  test 
case,  without  any  malicious  intent,  and  summoned 
the  company  for  running  its  cars  at  greater  soeed 
than  10  miles  an  hour.  Of  course,  if  this  were  en- 
forced anything  like  an  accelerated  service  could  not 
be  maintained,  and  the  legal  points  at  issue  have  re- 
resulted  in  the  matter  being  postponed  for  considera- 
tion  by  the  justices. 

The  engineering  standards  committee  has  just 
issued  a  standard  tramway-rail  specification,  and  if 
long-distance  electric-tramway  journeys  are  to  be 
made  over  systems  owned  by  various  authorities  or 
companies  the  sooner  absolute  standardization  comes 
the  better.  In  Great  Britain  there  are  still  a  large 
number  of  odd-gauge  tracks,  and  the  number  of 
three-foot-six-inch-gauge  lines  is  very  numerous. 
The  difficulty  of  carrying  out  the  work  of  the  engi- 
neering standards  committee  is  emphasized  by  the 
fact  that  the  price  of  the  document  is  $5.  W. 
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New  York  Notes. 

New  York.  September  5. — The  Manhattan  Rail- 
road Company  is  contemplating  the  substitution  of  a 
private  telephone  system  for  the  telegraph.  Over 
3C0  telephones  are  already  in  use,  and  on  an  average 
1.500  connections  are  made  daily.  Each  station  is 
equipped  with  a  telephone,  but  no  outside  connec- 
tions are  made.  .\  central  station  has  been  estab- 
lished in  Ninety-ninth  Street  to  which  the  circuits 
from  the  different  stations  are  carried  by  lead-cov- 
ered cables  suspended  from  the  structure  of  the  road. 
Underground  cables  have  been  laid  in  Fifty-third 
Street  from  Third  to  Sixth  Avenues,  and  through 
One-hundred-and-tentli  Street,  from  Third  to 
Ninth  Avenues.  At  the  Second  Avenue  bridge  sub- 
marine cables  are  used  to  connect  with  the  com- 
pany's service  in  The  Bronx.  Even  at  present  the 
telephones  are  used  for  dispatching  trains  and  for 
the  transmission  of  all  sorts  of  official  communica- 
tions, and  it  is  asserted  that  in  the  next  few  months 
the  telegraph  system  will  he  entirely  done  away  with. 
The  system  was  installed  by  N.  H.  Kinlock. 

Excavation  has  been  begun  in  lower  Broadway 
for  the  extension  of  the  Rapid  Transit  subway  from 
City  Hall  Park  to  the  Battery.  Without  disturbing 
surface  traffic  or  blocking  the  street  to  travel,  a  hole 
IQ  feet  long  and  half  the  width  of  Broadway  was 
sunk  in  front  of  St.  Paul's  Church,  and  the  excava- 
tion was  covered  over  with  heavy  planks  forming  a 
continuous  pavement  with  the  paving  stones.  Chief 
Engineer  Parsons  has  satisfied  the  merchants  along 
the  street  that  the  contract  will  be  completed  with 
no  interference  with  traffic.  Excavators  will  work 
by  night  only,  the  earth  and  gravel  to  be  carted 
away  in  the  morning  and  the  hole  closed  with  planks 
and  remain  closed  during  the  day.  The  trolley 
tracks  in  the  center  will  be  upheld  by  heavy  steel 
beams.  Each  block  is  to  be  completed  before  the 
next  is  invaded.  When  completed  this  extension 
will  make  a  continuous  ride  possible  beneath  the  sur- 
face from  end  to  end  of  Manhattan  Island  when  the 
subway  opens  for  business.  Owing  to  the  great 
crush  of  tralfic  in  Broadway,  precautions  not  thought 
necessary  in  other  sections  have  been  taken  to  carry 
on  the  work  with  the  least  possible  disturbance  on 
the   street  surface. 

The  statement  that  William  C.  Whitney,  Thomas 
F.  Ryan  and  their  associates  were  forced  by  Kuhn, 
Loeb  &  Co.  to  buy  the  latter's  holdings  in  Metro- 
politan securities  is  denied  by  a  member  of  the 
banking  firm,  who  states  that  the  relations  between 
the  firm  and  Messrs.  Whitney  and  Ryan  are  per- 
fectl}-  pleasant  and  that  the  sale  of  the  Metropolitan 
securities  holdings,  amounting  to  $7,000,000,  to  the 
traction  combine  is  not  to  be  interpreted  as  mean- 
ing that  all  future  relations  between  the  banking 
house  and  the  traction  men  are  to  be  abandoned. 

A  recent  and  important  contract  by  the  Union 
Switch  and  Signal  Company  is  that  for  the  Inter- 
borough  Rapid  Transit  Company  (subway)  of  this 
city.  The  \\'estinghouse  electro-pneumatic  system 
is  to  be  installed,  but  a  new  feature  is  to  be  intro- 
duced, that  of  using  alternating  current.  It  is  ob- 
vious that  the  use  of  track  circuits  on  third-rail 
roads,  where  the  rails  are  used  for  the  return  cir- 
cuit and  at  the  same  time  for  the  signaling  circuit, 
introduces  what  may  be  serious  complications.  In 
order  to  avoid  these  difficulties,  the  signals  will  be 
controlled  by  alternating  current  through  relays  that 
are  sensitive  to  alternating  current  only  and  which 
will  not  be  affected  by  the  direct  current  used  for 
train  service  in  the  subway.  O. 


the  Belfast  (Me.)  Light  and  Power  Works,  the  price 
being  in  the  vicinity  of  $30,000.  B. 


New  England  News. 

Boston,  September  5. — The  receivership  for  the 
Worcester  and  Southbridge  street  railway,  reported 
a  week  ago,  was  followed  a  few  days  later  by  the 
appointment  of  e.x-Mayor  Rufus  B.  Dodge  of  Wor- 
cester as  receiver  for  the  Hotel  Overlook  and  Pine- 
hiTSt  Park  at  Charlton — properties  developed  by  the 
street-railway  company.  Rumor  is  busy  with  the 
affairs  of  the  road,  and  a  thorough  overhauling  of 
the  financial  transactions  which  are  regarded  as 
responsible  for  its  present  plight  will  be  made  by 
the  receivers. 

An  electric  plant  at  the  union  station  in  Spring- 
field, Mass.,  is  planned  by  the  Boston  and  Albany 
and  New  York  Central  roads,  Capt.  Azel  Ames  of 
Boston  having  the  matter  under  his  supervision.  The 
proposed  electrical  arrangements  include  provisions 
for  the  lighting,  power,  signal  tower  and  workshop 
requirements    in    Springfield    and    West    Springfield. 

In  the  city  of  Lowell,  Mass.,  the  Postal  Telegraph 
Company,  which  recently  petitioned  for  exemption 
from  a  requirement  of  the  city  authorities  that  all 
wires  and  poles  shall  be  removed  on  or  before  Janu- 
ar>'  I,  1904,  was  refused  such  exemption  at  the  last 
meeting  of  the  committee  on  wires.  The  New  Eng- 
land Telephone  and  Telegraph  Company  has  laid 
conduits  in  the  streets  for  its  wires,  in  compliance 
with  the  ordinances,  but  the  Postal  Telegraph  Com- 
pany has  done  nothing  in  the  matter. 

Certificates  of  the  new  issue  of  5,000  shares  of 
Southern  New  England  Telephone  Comoany  stock 
are  ready  for  subscribers.  Very  little  was  available 
for  outside  investors,  holders  of  old  stock  taking 
advantage  of  their  "rights"  almost  to  the  full  limit. 
The  capitalization  of  the  company  is  brought  up  to 
$3,500,000  by  this  issue.  Eventually  it  will  be  made 
$5,000,000.  Since  last  January  the  gain  in  users  of 
the  company's  telephones  has  been  about  2,500 
patrons. 

N.  Curtis  Fletcher  of  Boston,  Mass.,  has  purchased 


Canadian  Intelligence. 

Ottawa,  Out.,  September  4. — Mr.  Roland  L.  Por- 
thiem  of  Edinburgh,  Scotland,  and  several  English 
capitalists,  are  promoting  the  project  of  running 
an  electric  railway  in  the  province  of  Ontario  from 
Port  Stanley  to  Hamilton  through  Woodstock,  St. 
Thomas,  London  and  Brantford.  Mr.  Portheim  is 
the  joint  managing  director  of  the  firm  of  Bruce, 
Bebbles  &  Co.  of  Edinburgh,  which  has  built  many 
railways  in  all  parts  of  the  world. 

H.  P.  Dwight,  president  of  the  Great  North- 
western Telegraph  Company,  denies  the  recent  news- 
paper reports  stating  that  negotiations  are  in  prog- 
ress for  the  absorption  of  his  company  by  the  West- 
ern Union  Telegraph  Company,  and  says  that  no 
such  action  has  been  contemplated  by  either  of  the 
companies.  The  recent  visit  of  Western  Union  offi- 
cials to  Canada  was  solely  for  the  purpose  of  con- 
sultation with  reference  to  improvements  in  the 
service  in  the  mutual  interests  of  the  companies, 
between  which  there  is  an  exclusive  connection. 
The  Great  Northwestern  will  remain  a  distinctly 
Canadian  institution. 

At  the  recent  meeting  in  Canada  of  the  Congress 
of  the  Chambers  of  Commerce  of  the  British  Empire 
a  resolution  offered  by  Sir  Sandford  Fleming  of  Ot- 
tawa was  adopted  expressing  the  opinion  that  all 
the  self-governing  British  communities  around  the 
globe  should  be  united  by  a  continuous  chain  of 
state-owned  telegraphs,  encircling  the  globe,  so  that 
in  the  event  of  interruption  from  any  cause  tele- 
graphic communication  could  be  maintained  by  send- 
ing messages  in  the  opposite  direction.  It  was  sug- 
gested that  submarine  portions  be  laid,  for  better 
security,  in  deep  water,  and  that  no  part  of  the  elec- 
tric telegraph  circle  touch  land  which  is  not  British. 
The  new  Pacific  cable  is  regarded  as  part  of  the 
chain.  The  cost  involved  in  completing  the  whole 
scheme  is  estimated  at  about  $20,000,000.  It  would 
be  owned  by  Great  Britain,  Canada,  New  Zealand, 
Australia,   India   and   South  Africa.  W. 


of  New  York  has  entered  suit  in  the  United  States 
Circuit  Court  against  the  city  of  Cleveland  to  collect 
$iS,ooo  damages  for  alleged  breach  of  contract.  The 
plaintiff's  petition  states  that  after  the  work  was 
well  started  the  city  repudiated  the  agreement  and 
that  this  action  caused  the  company  a  loss  of  $18,000. 

W.  S.  H. 


From  the  Buckeye  State. 

Cleveland,  Ohio,  September  5. — W.  D.  Sayle,  re- 
ceiver for  the  United  States  Carbon  Company,  has 
made  his  final  report,  which  states  that  the  creditors 
will  get  23  Psi^  cent,  of  their  claims  against  the 
company.  Judge  Dissette  discharged  the  receiver- 
ship, thus  winding  up  the  company's  affairs. 

The  Street  Railway  Men's  Union  is  becoming  a 
strong  organization  in  Cleveland.  The  men  are  pre- 
paring to  urge  the  use  of  air  brakes  on  all  cars,  and 
they  assert  that  for  the  convenience  of  the  public  as 
well  as  the  conductors  an  aisle  should  be  cut  through 
the    center    of    summer    cars. 

The  Electric  Package  Company  has  completed  its 
new  freight  depot  near  the  corner  of  Erie  and  Boli- 
var Streets.  It  entertained  about  100  officials  of  the 
suburban   lines  with   music   and  a  sub.stantial   lunch. 

Henry  A.  Everett  has  received  his  new  private  car 
from  the  shops  at  Philadelphia.  The  outside  is  a 
dark  green  color  and  the  interior  is  finished  in  ma- 
hogany. It  has  large  double  windows  and  observa- 
tion windows  at  each  end  of  the  car.  The  seats  are 
large  leather-covered  movable  chairs.  It  is  planned 
for  convenience  and  comfort,  having  office,  smoking 
room,  buffet,  lavatory  and  stateroom.  This  trolley 
car  is  52  feet  long  and  is  equipped  with  four  motors 
of  75  horsepower  each  and  can  be  run  at  a  speed 
of  60  miles  an  hour.  The  price  of  the  car  is  $22,000 
and  it  is  named  "Josephine,"  in  honor  of  Mrs.  Ever- 
ett. 

The  Southern  Ohio  Railway,  Light  and  Power 
Company  of  Zanesville  was  incorporated  at  Colum- 
bus on  September  4th  by  M.  H.  Hissey  and  others. 
The  capital  is  $10,000,  and  the  company  will  build  a 
line  from  Zanesville  to  Roseville,  Crooksville,  Sayre 
and  New   Lexington, 

The  Toledo  and  Norwalk  division  of  the  Lake 
Shore  Electric  Railway  Company  has  a  fast-freight 
service  between  Norwalk  and  Toledo  which  was 
established  before  that  division  became  a  part  of  the 
Lake  Shore  system.  A  similar  fast-freight  service 
has  not  been  established  between  Norwalk  and 
Cleveland,  and  there  is  only  a  package  express  serv- 
ice. The  Cleveland  wholesale  dealers  complain  that 
they  have  to  pay  express  rates  to  get  their  goods 
to  customers  in  and  near  to  Norwalk,  while  Toledo 
merchants  can  deliver  their  goods  in  the  same  lo- 
cality at  freight  rates.  The  transportation  committee 
of  the  Chamber  of  Commerce  has  received  com- 
plaints from  Cleveland  merchants  and  will  carefully 
investigate  the  equipment  and  terminals  of  the  Lake 
Shore  Electric  Railway  and  try  to  have  this  dis- 
crimination ended. 

The  Ohio  River  and  Columbus  Railway  Company 
filed  a  mortgage  at  Washington  Court  House  for 
$1,000,000  to  secure  bonds  for  the  building  of  a  steam 
and  electric  road  from  Columbus,  Ohio,  to  Mayes- 
ville,  Ky. 

Walter  Toy  of  Lima  has  secured  an  injunction 
preventing  the  directors  of  the  Toledo,  Columbus, 
Springfield  and  Cincinnati  Electric  Railway  Company 
from  having  a  stockholders'  meeting  on  September 
7th,  and  was  also  granted  a  hearing  for  a  receiver. 
The  company  is  incorporated  for  $10,000,000,  and 
most  of  the  stock  has  been  sold.  It  owns  a  right- 
I  f-way  between  Lima  and  Toledo. 

The    Gamewell    Fire    Alarm    Telegraph    Company 


Michigan. 

Detroit,  September  5.— J.  G.  McMichael  of  Chi- 
cago has  been  granted  a  franchise  to  operate  an 
electric  railway  through  Benton  Township,  along 
St.  Joseph  River  Road  to  Tabor's  resort.  Last  week 
Mr.  McMichael  was  granted  a  franchise  through 
Sodus  Township,  and  as  soon  as  citizens  decide 
upon  the  right-of-way  construction  will  begin.  This 
road  is  proposed  to  connect  on  Empire  Avenue  with 
the  Benton  Harbor-St.  Joseph  line,  running  through 
the  fruit  belt  and  river  resorts  to  Niles  or  Dowagiac. 

James  R.  Elliott  has  arrived  in  Lansing  to  take 
the  management  of  the  Lansing  street  railway,  pur- 
chased from  Hawks  &  Angus  by  Nelson  Mills  and 
others.  The  price  paid  for  the  railway  was  about 
$175,000. 

An  electric  railway  betwen  Grand  Rapids  and 
Chicago  is  thought  to  have  been  projected,  as  a  line 
is  being  surveyed  parallel  with  the  new  extensions 
of  the  Pere  Marquette  south  of  Laporte,  in  Porte 
County.  Ind.  The  line  points  toward  lake-shore 
towns  in  Michigan. 

St.  Ignace  expects  to  have  an  incandescent-lighting 
plant  running  by  December  1st,  providing  the  Dun- 
bar-Chandler  Company  can  get  a  lo-year  franchise. 
The  cost  of  the  plant  will  be  $22,000. 

The  proposition  to  bond  the  municipality  of  Alle- 
gan for  $25,000  for  the  purchase  of  the  Allegan 
Electric  Company's  plant  was  defeated.  There  were 
many  reasons  for  the  indisposition  of  the  people  to 
assume  this  burden,  but  the  principal  one  was  that 
the  village  was  already  bonded  for  $32,000,  with 
$30,000  of  bonds  more  unsold,  and  the  more  con- 
servative citizens  thought  the  debt  large  enough. 

The  state  railroad  commissioners'  department  has 
discovered  that  the  law  which  will  on  September  17th 
give  it  supervision  of  electric  railways,  confers  little 
power  not  already  possessed  and  that  it  will  give 
no  authority  whatever  to  limit  the  speed  of  cars  on 
the  highways. 

A  new  system  of  signaling  on  the  Grand  Rapids, 
Grand  Haven  and  Muskegon  electric  road  between 
Muskegon  and  Grand  Rapids  will  be  in  operation 
soon.  Semaphores  have  been  placed  all  along  the 
line  at  every  station,  and  hereafter  cars  will  be  op- 
erated on  regular  steam-road  rules.  This  is  an  im- 
portant movement  and  will  help  to  perfect  the  con- 
stantly growing  traffic  of  the  third-rail  road.  The 
express  service  of  this  road  has  so  increased  now 
that  three  regular  express  cars  are  run  over  the  line 
each  day.  The  company  is  also  making  one  or  two 
other  lesser  improvements.  New  shelters  were  com- 
pleted this  week,  whereby  protection  is  now  provided 
to  passengers  waiting  in  the  rain  on  inclement  days. 
Cottage  roofs,  iqo  feet  in  length  altogether  and  10 
feet  wide  have  been  supported  on  posts  over  the 
platforms,  which  latter  have  been  furnished  with 
seats.     One  end   of  the  shelter   is  partly  closed. 

The  bids  for  the  erection  of  the  proposed  $28,000 
electric-lighting  plant  at  River  Rouge  will  be  opened 
by  the  Village  Council  on  Tuesday.  Bids  have  been 
asked  to  cover  separately  the  different  portions  of 
the  plant,  including  building,  machinery  and  fixtures. 

C.  G,  W. 


Information  from  Indiana. 

Indianapolis,  September  7. — This  week  will  mark 
the  opening  of  the  Lebanon-Frankfort  interurban 
line  and  the  Indianapolis-Newcastle  line.  The  In- 
dianapolis. Franklin  and  Columbus  line  will  formally 
open  its  Columbus  extension.  Schedules  are  being 
arranged  and  finishing  touches  made  for  regular  serv- 
ice. 

Professor  C.  E.  Brandon  of  Fairmount  gave  a 
lecture  before  the  Delaware  County  teachers  at  Mun- 
cie  on  the  4th  inst.  on  wireless  telegraph,  using  ap- 
paratus made  by  himself.  His  experiments  were 
highly  successful.  He  maintains  that  trolley  cars 
may  be  operated  by  a  wireless  system,  and  showed 
how  a  miniature  system  could  be  run. 

Indiana's  wealth  in  ta.xable  property  has  increased 
in  the  last  year  $118,625,402.  There  have  been  many 
miles  of  steam  and  interurban  or  electric  railroads 
built.  Of  the  latter  a  valuation  for  taxation  finally 
assessed  amounts  to  $11,966,172.  The  rapid  extension 
of  trolley  lines  and  trolley-line  connection  in  Indiana 
has  had  a  marked  effect  on  the  development  of 
towns  and   cities. 

The    last   mule   street-car   line   in   Indiana,   which  • 
has  long  been  an  object  of  amusement  to  visitors  in 
Jeffersonville,  is    to   be   changed   to   an   electric  line 
at  once.     Captain  E.  J.  Howard  is  president  of  the 
road. 

The  reconstruction  of  the  old  narrow-gauge  street- 
railway  system  in  Logansport  was  begun  last  week. 
The  citizens  have  been  clamoring  for  years  for  an 
adequate  and  up-to-date  local  system,  and  it  is  with 
rejoicing  that  the  work  has  begun.  The  reconstruc- 
tion is  in  charge  of  E.  C.  Folsom,  recently  super- 
intendent of  the  Fort   Wayne  City  Electric  lines. 

The  Union  Traction  has  filed  in  the  Circuit 
Court  a  number  of  suits  to  appropriate  lands  for 
the  right-of-way  of  the  Logansport,  Hammond  and 
Chicago  Traction  Company.     This  is  the  first  move 
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of   the   kind    on    the   part    of  the   company,   and   the 
people    say    it    looks    like   business. 

C.  H.  McNath  of  Indianapolis  and  W.  L.  Padgett 
of  Chicago  are  promoting  an  electric  line  from  Mont- 
pelier  to  Marion,  passing  through  Roll,  and  the  best 
part  of  Blackford  and  Grand  County  oil  fields.      F. 

West  Virginia  and  Kentucky. 

Louisville,  Ky.,  September  4. — A  meeting  of  stock- 
holders of  the  Louisville  and  Southern  Indiana 
Traction  Company  will  be  held  at  the  office  in  New 
Albany  on  September  T4th  to  vote  on  a  new  $1,000,000 
bond  issue.  The  Company  has  in  contemplation  lines 
from  New  Albany  to  Corydon,  Wyandotte,  Cave 
and  Leavenworth,  from  New  Albany  to  French  Lick 
and  West  Baden  Springs  and  from  Jeifersonville 
to  Madison.  Portions  of  the  lines  in  New  xMbany 
and  Jeffersonville  will  be  double-tracked  and  other 
improvements   will   be  made. 

The  Louisville  and  Southern  Indiana  Traction 
Company  is  negotiating  with  the  Louisville  and 
Jefferson  Ferry  Company,  looking  toward  traffic  ar- 
rangements by  which  round-trip  tickets  may  be  sold 
for  15  cents,  taking  in  the  three  Falls  cities,  either 
by  all   rail  or  part  rail  and  part  ferry. 

Mr.  Pall  of  Louisville  and  a  number  of  other  gen- 
tlemen of  that  city  and  Paducah,  Ky.,  are  interested 
in  a  proposed  electric  line  from  Paducah  to  Cairo. 
Land  has  already  been  purchased  for  a  power  house. 
The  gentlemen  only  recently  made  a  trip  over  the 
route  selected. 

Only  one  large  stockholder  remains  to  deposit 
his  stock  under  the  arrangements  looking  to  the 
transfer  of  the  property  of  the  Louisville  Railway 
Company  to  the  Louisville  Traction  Company,  and 
he  will  likely  comply  with  the  requirements  when 
he  returns  from  a  trip.  Up  to  this  time  85  per  cent, 
of  the   stock  has  been  deposited.  ,C. 


Northwestern  Notations. 

Minneapolis,  September  5. — Plans  are  completed 
for  the  proposed  street-car  line  connecting  Minneap- 
olis and  St.  Paul  by  way  of  Fort  Snelling,  and 
negotiations  have  been  opened  with  the  War  De- 
partment for  a  right-of-way  through  the  military 
reservation. 

While  cleaning  a  boiler  John  Warner  of  Minne- 
apolis was  killed  by  receiving  a  charge  of  only  110 
volts  from  an  incandescent  lamp  which  he  was  using. 
Death  from  so  low  a  voltage  is  the  first  ever  known 
by    local    electricians. 

The  Waupaca  (Wis.)  Electric  Line  Company  will 
extend   its   line   from   Grand  View  to   Wild  Rose. 

A  stock  company  has  been  formed  at  Hallock, 
Minn.,  which  will  be  incorporated  shortly,  for  the 
purpose  of  building  and  operating  an  electric-light 
plant. 

The  Janesville  (Wis.)  Traction  Company  has 
asked  the  city  to  amend  its  franchise,  extending  its 
time  to  so  years,  and  making  other  concessions  to 
the  company,  in  order  that  the  line  to  Madison 
may  be  built  at  once. 

Smith  &  Dows  have  contracted  for  a  40-ton  elec- 
tric freight  engine  for  the  Cedar  Rapids  (Iowa), 
Iowa  City  and  Southern  Railway,  and  all  doubts 
as  to  the  building  of  the  proposed  line  are  allayed. 

Westby,   Wis.,   has  agreed  to  give  the  La  Crosse 
and   Southeastern    Railway   a    right-of-way   through  , 
the  village  and  $5,000  bonus  if  the  company  will  go 
through    town,    instead    of    two    miles    outside.     The 
company  has   accepted    the   proposition. 

The  Glenwood  (Minn.)  Mill  and  Electric  Com- 
pany has  been  incorporated  with  a  capital  stock  of 
$25,000,  the  primary  object  being  to  consolidate  the 
flour  mill  and  electric-light  plant.  W.  F.  Dough- 
erty  is  president. 

Lincoln,  Neb.,  has  decided  to  substitute  gas  for 
electric  light,  except  in  two  or  three  of  the  most 
important  streets. 

H.  Wherland  has  been  appointed  as  superintend- 
ent of  the  electric-light  plant  at  the  University  of 
Minnesota. 

The  Kirlin-Gray  Electric  Lighting  Company  has 
installed  a  day  current  at  Watertown,  S.  D.,  which 
will  be  used  largely  for  power   purposes. 

M.  J.  Kolb  and  John  Bohmer  have  secured  a 
franchise  at  Bagley,  Minn.,  to  install  an  electric- 
light   plant. 

A.  H.  Dieters  has  purchased  an  interest  in  the 
Hughes   electric-light   plant   at   Dickinson,    N.    D. 

Forty  thousand  dollars'  worth  of  new  power  equip- 
ment will  be  added  to  the  plant  of  the  street-car 
company  at  Duluth.  The  company  will  be  one  of 
the  heaviest  patrons  of  the  Great 'Northern  Power 
Company  when  it  gets  its  proposed  plant  in  working 
order. 

A  special  election  will  be  held  in  November  at 
Le  Mars,  Iowa,  to  vote  a  franchise  for  the  Sioux 
City  and  Le  Mars  Interurban  Railway  Company. 

The  Thompson  Electric  Company  of  St.  Paul  has 
been  incorporated  by  F.  B.  Thompson  and  others 
with  a  capitalization  of  $25,000. 

The  Westinghouse  Electric  and  Manufacturing 
Company  is  getting  out  an  estimate  of  the  cost  of 
the  complete  electrical  equipment  for  the  proposed 
La  Crosse  (Wis.)  and  Black  River  electric  line. 

Welcome,  Minn.,  has  voted  to-  put  in  an  electric- 
light  plant. 

Rice  Lake,  Wis.,  has  voted  to  purchase  a  new 
dynamo    for   the    electric-light    plant. 

The  St.  Croix  (Minn.)  Improvement  Company 
which  was  formed  for  the  dcveloi)mcnt  of  the  water- 


power  of  the  St.  Croix  River  has  increased  its  capi- 
tal stock  lo  $500,000. 

The  Street  Railway  Company  at  Sheboygan,  Wis., 
will   lay  out   a  park  at   Lake   View. 

The  Fox  River  Electric  Railway  and  Power  Com- 
pany's employes  have  formed  a  union  at  Green  Bay, 
Wis. 

C.  W.  Newberry  of  Crookston,  Minn.,  has  pur- 
chased the  electric-light  franchise  at  Abbotsford, 
Wis.,  and  will  begin  work  of  construction  at  once. 

The  councils  of  Milton  and  Milton  Junction,  Wis., 
have  offered  free  right-of-way  for  the  Rockford,  Be- 
loit  and  Janesville  Interurban  Railway,  provided  it 
be  built  through  those  towns.  R. 


On  the  Pacific  Slope. 

San  Francisco,  August  28. — The  John  M.  Klein 
Electrical  Works  of  San  Francisco  have  removed 
to  107  Battery  Street,  where  they  will  be  much 
closer  to  the  other  large  houses  handling  electrical 
supplies.  Their  specialties  are  small  electrical  goods, 
telephones,   electric   fans    and   house-wiring   supplies. 

John  Martin  &  Co..  electrical  engineers  and  con- 
tractors, are  fitting  up  their  new  store  on  New 
M'ontgomery  Street,  San  Francisco,  on  an  elaborate 
scale  and  expect  to  be  able  to  occupy  it  shortly. 
They  are  the  Pacific  Coast  agents  for  the  Stanley 
Electric  Manufacturing  Company  of  Pittsfield, 
Mass. :  the  Northern  Electrical  Manufacturing  Com- 
pany of  Madison,  Wis. ;  the  Lombard  Governor  Com- 
pany;  the  Locke  Insulator  Company,  and  the  Stan- 
le}^    Instrument    Company. 

The  San  Francisco  Electrical  Company  is  now  at 
work  rewiring  the  Alcazar  Theater.  New  dimmers, 
switches  and  switchboards  of  such  quality  and  char- 
acter that  the  most  exacting  conditions  can  be  met 
with   are  being  installed. 

E.  L.  Weyman,  manager  of  the  supplies  department 
of  the  California  Electrical  Works,  is  now  in  the 
North  reviewing  the  trade  conditions  in  Portland. 
Seattle  and  Tacoma.  It  is  understood  that  he  is 
looking  out  for  some  large  government  contracts 
which  are  to  be  let  soon. 

It  is  reported  and  generally  believed  in  engineering 
circles  here  that  the  line  of  the  Southern  Pacific  Rail- 
road Company  between  Los  Angeles  and  Santa 
Monica  is  to  be  changed  from  steam  to  electric 
power.  The  change  will,  it  is  understood,  take  place 
within  six  months. 

The  Siskiyou  Electric  Power  Company  will  soon 
erect  a  power  station  at  Fort  Jones,  Cal.,  on  property 
recently  purchased. 

The  Vallejo.  Benecia  and  Napa  Valley  Railroad 
Company  has  been  granted  permission  to  construct 
an  electric  line  upon   certain  streets  in  Vallejo,   Cal. 

A. 


PERSONAL. 


The  late  Marquis  of  Salisbury"  was  greatly  in- 
terested in  scientific  research.  He  was  a  member 
of  the  Institution  of  Electrical  Engineers  and  served 
as  president  of  the  British  Association  in  1894. 

Professor  George  H.  Rowe,  who  is  to  be  the  as- 
sociate professor  of  electrical  engineering  at  Stan- 
ford University,  comes  from  the  State  University 
of  Colorado,  located  at  Boulder.  He  was  the  dean 
of  the  school  of  engineering  and  applied  sciences  at 
Boulder. 

Professor  A.  W.  Smith  has  arrived  in  San  Fran- 
cisco and  will  soon  take  up  h|s  duties  as  head  of 
the  mechanical-engineering  department  at  Stanford 
University.  He  has  been  connected  with  Westing- 
house,  Church,  Kerr  &.  Co.,  and  -spent  the  summer 
in  doing  engineering  work  for  them.  He  gives 
up  a  position  at  a  large  salary  to  accept  the  call  to 
Stanford  University. 

William  Marconi  was  in  Chicago  a  short  time  this 
week.  He  arrived  from  St.  Louis  in  company  with 
other  officials  of  the  Marconi  company  and  wihle 
in  the  city  the  party  was  entertained  by  H.  W.  Beau- 
clerk,  Chicago  manager  of  the  American  Marconi 
Company.  Mr.  Marconi  visited  the  space-telegraph 
station  at  the  foot  of  Oak  Street,  where  the  instru- 
ments were  inspected  and  arrangements  made  for 
new  equipment.  While  in  St.  Louis  he  arranged  for 
an  exhibit  at  the  exposition. 

C.  N.  Duffy  has  resigned  as  secretary-auditor  of 
the  Chicago  City  Railway  Company  to  assume  con- 
trol of  the  financial  department  of  the  constituent 
companies  of  the  Interurban  Street  Railway  Com- 
pany of  New  York,  which  are  to  be  consolidated  un- 
der the  general  direction  of  the  comptroller's  office, 
wdiich  Mr.  Duffy  has  been  selected  to  fill.  Mr.  Duffy 
entered  the  street-railway  business  in  1886  in  St. 
Louis,  coming  to  Chicago  in  i8gg.  He  was  one  of 
the  organizers  of  the  Street  Railway  Accountants' 
Association,  of  which  he   was  president  in   IQCO. 


ELECTRIC  LIGHTING. 

The  city  of  Monroe,  La.,  has  voted  to  purchase 
new  machinery  for  the  electric-light  plant. 

The  citizens  of  Jefferson,  Texas,  have  voted  lo 
issue  bonds  for  the  building  of  an  electric-light 
plant. 

The  Artesia  Water,  Power  and  Light  Company  of 
.Artesia,  New  Mexico,  has  been  incorporated  by  J. 
Rilchey,  J.  M.  Smith  and  A.  L.  Norfleet.     The  cap- 


ital stock  is  $100,000.  The  company  contemplates 
the  construction  of  an  electric-light  plant  and  water- 
works  at   Artesia. 

A  fire  at  Horton,  Kan.,  damaged  the  electric-light 
plant  to  the  extent  of  $6,000.  The  city  will  be  with- 
out  light   for  several   weeks. 

An  electric-lighting  system  is  being  planned  by 
the  Ohio  Central  Railroad  for  use  in  its  shops,  yards, 
etc.,  at  Bucyrus,  Ohio. 

Bids  for  a  complete  electric-lighting  system  are 
being  called  for  by  the  village  of  Adai-ns,  Minn. 
W.   W.  Dean  may  be  addressed. 

Work  has  been  begun  on  the  rebuilding  of  the 
Winona  Railway  and  Light  Company's  plant  at 
Winona,  Minn.  It  is  reported  that  $100,000  will  be 
expended. 

The  Fullerton  Electric  Lie^ht  and  Power  Company 
of  Fullerton,  Neb.,  was  recently  incorporated  with 
a  capital  stock  of  $20,000.  The  incorporators  are  A. 
Ellsworth,  I.  I.  Bennett  and  others. 

The  Pennsylvania  Railroad  Company  is  said  to 
be  negotiating  with  the  Edison  Storage  Battery  Com- 
pany, with  a  view  of  securing  a  storage  battery  with 
wdiich  to  light  its  cars.  The  new  iron  storage  cell 
which  Mr.  Edison  invented  probably  will  be  slightly 
modified  to  meet  the  requirements.  Though  the  or- 
der has  not  been  actually  placed,  it  is  generally  be- 
lieved that  it  will  be  for  many  thousands  of  the 
batteries. 


ELECTRIC  RAILWAYS. 

The  present  capacity  of  the  .street-car  company  at 
Duluth,  Minn.,  is  to  be  doubled.  About  $40,000 
worth  of  new  equipment  is  to  be  added  to  the  plant. 

Work  has  been  begun  on  the  main  power  plant 
of  the  Decatur,  Springfield  and  St.  Louis  Railway. 
The  plant  will  be  located  on  the  Sangamon  River 
at  Riverton,   near  Decatur,   111.,   and  will  cost  $230,- 

000. 

Work  on  the  San  Jose,  Saratoga  and  Los  Gatos 
(Cal.)  Interurban  Railway  is  going  steadily  for- 
ward. The  track  between  San  Jose  and  Saratoga  is 
now  being  ballasted  and  in  a  short  time  will  have 
received  all  the  finishing  touches.  Workmen  are 
constructing  the  track  between  Saratoga  and  Los 
Gatos. 

According' to  the  statement  of  James  H.  Eckels, 
the  Union  Traction  Company  of  Chicago  is  about 
to  let  the  contract  for  100  new  cars,  which  are  to 
be  finished  as  soon  as  possible,  and  are  to  be  similar 
in  design  to  those  on  the  Wentworth  Avenue  line 
of  the  Chicago  City  Railway  Company.  They  are 
to  be  about  50  feet  long. 

Applicatioris  for  a  franchise  for  a  rural  electric 
road  in  Missouri  to  run  between  St.  Joseph,  Marys- 
ville  and  Savannah  have  been  filed  in  Buchanan, 
Nodaway  and  Andrew  Counties  by  a  number  of 
Marysville  citizens.  The  company  will  be  known  as 
the  Marysville  and  St.  Joseph  Electric  Railway  and 
will  have  a  capital  stock  of  $700,000. 

Application  for  a  co-receiver  for  the  Hampton 
Roads  Railway  and  Light  Company,  Norfolk.  Vji., 
recently  placed  in  the  hands  of  Third  Vice-president 
Mason  of  the  Hampton  Roads  company,  as  receiver, 
has  been  filed  in  the  Federal  court.  The  court  is 
asked  to  appoint  W.  J.  Nehns,  president  of  the 
Hampton   Roads   company,   as   co-receiver. 

Earnings  on  the  main  line  of  the  Lake  Street  ele- 
vated road,  Chicago,  for  August  show  a  decrease  of 
0.91  per  cent,  from  the  figures  of  August,  1902.  This 
is  the  first  month  this  year  which  does  not  show  a 
gain  over  the  corresponding  period  last  year.  The 
traffic  over  the  line  including  transfers  from  the 
Cicero  and  Proviso  surface  line,  shows  a  decrease  of 
2.71  per  cent.  The  Metropolitan  Elevated  shows  a 
corresponding  decrease.  On  the  other  hand,  the 
South  Side  elevated  road  shows  a  good  gain.  As 
the  Lake  Street  and  Metropolitan  roads — both  show-- 
ing  a  decrease  in  business — lie  within  the  territory 
of  the  Chicago  LTnion  Traction  Company,  and 
the  South  Side  line,  with  a  substantial  gain,  lies 
outside  this  district,  the  decrease  of  the  former  lines 
is  attributed  to  the  operation  of  the  universal  trans- 
fer system  recentl}'  inaugurated  by  the  Union  Trac- 
tion Company. 


SOCIETIES  AND  SCHOOLS. 

The  next  meeting  of  the  American  Institute  of 
Electrical  Engineers  will  be  held  in  New  York  city 
on  September  25th. 

The  Ohio  Electric  Light  Association  will  hold 
its  ninth  annual  meeting  for  1903  in  the  Hotel 
Chittenden,  Columbus,  Ohio,  on  October  13th,  14th 
and  I5tb. 

The  Indianapolis  Railway  School  and  Technical 
Institute  will  open  its  initial  fall  term  in  the  Van 
Voris  Building  on  October  ist.  J.  B.  Bulkey,  an 
experienced  railroad  man,  will  be  principal  in- 
structor. 

The  next  appropriation  bill  to  be  framed  by  the 
Russian  go\-crnmcnt  will  provide  a  large  sum  for 
the  support  nf  technical  schools.  Electrical  me- 
chanics and  machine  building  are  to  be  especially 
favored.     The  value  of  special  training  as  exhibited 
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by  American  engineers  and  technical  experts  is  said 
to  have  prompted  tliis  action. 


POWER  TRANSMISSION. 

The  W.  T.  Weaver  Power  Company  of  Ashcvillc, 
N.  C,  is  receiving  the  largest  consignment  of  ma- 
chinery ever  received  in  that  city.  It  is  for  the  new 
power  plan:   near   Asheville. 

News  from  Elberton,  Ga.,  states  tliat  !lie  proposed 
development  of  Anthony  Shoals  on  the  Savannah 
River  will  utilize  2J,ooo  horsepower.  The  dam  will 
cost  $107,000.  Capt.  D.  B.  Code  of  Elbert  County 
is  interested. 

A  considerable  amount  of  power  is  said  to  be  go- 
ing to  waste  in  the  falls  of  Falling  Water,  a  stream 
on  the  line  between  White  and  Putnam  Counties  in 
Tennessee.  The  falls  are  divided  into  three  sec- 
tions, the  total  fall  in  half  a  mile  being  206  feet. 
It  is  estimated  that  10,000  horsepower  is  available 
the  year  around.  It  has  been  suggested  that  this 
power  be  used  to  operate  ai\  electric  railway  from 
Sparia  to  Cookevillc.  Tcnn.,  which  has  long  been  a 
pet  project  to  the  people  of  the  two  towns.  The 
power  might  also  be  transmitted  to  Nashville  or 
Chattanooga. 


PUBLICATIONS. 

.■\n  elaborate  catalogue  devoted  to  turbine  water- 
mills,  contaim'ug  gS  pages  with  66  illustrations,  is 
distributed  by  the  Dayton  Globe  Iron  Works  Com- 
pany of  Diaylon.  Ohio.  Not  only  are  the  different 
machines  described  but  also  numerous  installations. 
Turbines  on  horizontal  shafts,  and  turbines  on  verti- 
cal shafts  are  illustr.ated;  some  are  connected  to 
generators,  and  most  of  them  are  supplied  with 
draught  tubes.  Besides  these  descriptions  there  is 
much  valuable  and  interesting  matter  to  be  found 
in  the  book.  For  instance,  careful  directions  tell 
how  to  measure  the  flow  of  large  and  small  streams, 
and  an  explanation  of  the  miner's  inch  measurement 
is  given.  There  are  also  some  good  hints  on  the 
construction  of  head-races,  wheel-pits  and  tail-races, 
with  directions  for  setting  wheels.  The  catalogue 
contains  useful  information,  attractively  presented, 
and  will  receive  attention  wherever  it  goes. 


TELEGRAPH. 


A  settlement  of  the  differences  existing  between 
the  Pennsylvania  railroad  and  the  railroad  tele- 
graphers has  been  made  after  a  series  of  conferences 


between  representatives  of  the  telegraphers  and  Gen- 
eral Manager  Atterbury.  Both  sides  made  conces- 
sions, and  by  the  new  agreement  all  operators  on  the 
system  east  of  Pittsburg  and  Erie,  wdiether  working 
eight  or  12-hour  shifts,  will  be  given  a  relief  of  one 
day  per  month  with  pay.  The  new  arrangement  will 
go  into  effect  on  October  ist.  Operators  at  present 
receiving  two  days  a  month  relief  will  continue  to 
receive  the  same,  and  operators  in  the  superin- 
tendent's office  and  the  general  offices  are  to  be  in 
no  way  affected. 


SPACE    TELEGRAPHY. 

A  correspondent  of  the  St.  Louis  Globe-Democrat 
states  that  the  first  instrument  for  the  system  of 
space  telegraphy  between  Fort  Worth,  Kansas  City 
and  St.  Louis  has  been  received  by  Armour  &  Co. 
at  Fort  Worth,  Tex.  He  says  that  it  is  the  inten- 
tion to  put  in  s  system  of  space-telegraphy  in  Texas, 
which  is  to  form  communication  between  Texas 
towns.  New  Orleans  and  Kansas  City  and  St.  Louis. 

Work  has  been  begun  on  the  erection  of  a  space- 
telegraph  station  for  the  Navy  Department  on  the 
cliffs  at  the  northern  end  of  the  government  light- 
house reservation  at  Highland  Light,  Mass.  It  is 
expected  that  the  plant  will  be  in  operation  by  Oc- 
tober 15th.  The  cliffs  at  this  point  are  140  feet  high 
and  the  signaling  staff  will  be  180  feet  high,  bring- 
ing the  sunmiit  of  the  staff  320  feet  above  the  sea 
level. 


MISCELLANEOUS. 


The  coal-handling  machinery  installed  by  the  C.  W. 
Hunt  Company,  West  New  Brighton,  N.  Y.,  at  the 
Lincoln  Wharf  Power  Station  of  the  Boston  Ele- 
\'ated  Railroad  Company  is  said  to  have  recently 
lowered  the  world's  record  for  rapid  unloading.  The 
coal  was  raised  90  feet  above  tidewater  and  delivered 
to  the  storage  pockets  at  the  rate  of  320  tons  an 
hour.  The  installation  follows  in  general  design  the 
standard  Hunt  steeple  tower  rig,  the  moving  gear 
and  coal  cracker  being  electrically  driven,  and  the 
hoisting  engine  direct  connected.  The  overhang  of 
the  folding  boom  is  40  feet,  and  the  capacity  of  the 
shovel  two  tons. 

The  Loose-Wiles  Cracker  and  Candy  Company  of 
Kansas  City,  Mo.,  has  recently  completed  the  con- 
struction of  a  new  factory.  The  power  equipment 
of  this  factory  embraces  one  75-kilowatt  and  one 
lOO-kilowatt  Westinghouse  generator  connected  to 
straight-line    high-speed    engines.     There   are    also   a 


number  of  Westinghouse  iio-volt  motors  in  use 
in  this  establishment.  All  motors  are  suspended 
from  the  ceiling  and  are  connected  to  the  machinery 
by  belts.  The  connections  between  switchboard  and 
generators  are  such  as  to  allow  the  operation  of 
either  generator  for  power  or  light  exclusively,  or 
both  generators  may  be  used  for  light  and  power  at 
the  same  time.  The  boiler  plant  consists  of  six 
Delaney  tubular  boilers,  each  60  inches  in  diameter 
by  i6  feet  long.  These  boilers  are  equipped  with 
Roney  mechanical  stokers.  All  of  the  apparatus  in 
this  plant  was  installed  by  the  Reed-Squires  Electric 
Company   of   Kansas    City. 


TRADE  NEWS. 


The  Westinghouse  Machine  Company  has  secured 
the  order  for  the  largest  turbo-generators  in  the 
world.  These  will  be  installed  in  the  Long  Island 
City  power  house  of  the  new  Pennsylvania  terminal 
(New  York  city),  and  will  consist  of  three  5,500- 
kilowatt  turbo-generator  units. 

Sealed  proposals  will  be  received  at  the  Treasury 
Department,  office  of  the  supervising  architect,  Wash- 
ington, D.  C,  as  follows:  Until  October  7th,  for  the 
installation  of  an  electric-wiring  system  for  the  e.K- 
ten.sion  of  the  postoffice,  etc.,  at  Scranton,  Pa.,  and 
until  the  same  dale  for  the  installation  of  a  con- 
duit and  electric-wiring  system  for  the  United  States 
courthouse  and  postoffice  at  Newport  News.  Va.,  in 
accordance  with  the  drawings  and  specifications, 
copies  of  which  may  be  obtained  at  the  office  of  the 
superintendent  of  construction  at  the  respective  cities, 
or  of  James  Knox  Taylor,  supervising  architect. 


BUSINESS. 


The  Wyckoff  Pipe  and  Creosoting  Company  of 
Stamford,  Conn.,  has  just  sold  to  Westinghouse, 
Church,  Kerr  &  Co.  a  lot  of  its  creosoted  wooden 
conduits  for  a  third-rail  system  that  the  engineers 
named   are  building  in   Pennsylvania. 

The  Sangamo  Electric  Company  and  its  agent, 
the  Electric  Appliance  Company  of  Chicago,  an- 
nounce the  placing  on  the  market  of  the  Gutman  du- 
plex wattmeter  for  alternating-current  work.  The 
new  duplex  meter  is  so  arranged  as' to  be  inter- 
changeable for  50-volt  and  lOo-volt  circuits.  All 
that  is  necessary  to  change  from  one  circuit  to  the 
other  is  to  change  connections  at  the  two  sets  of 
binding  posts. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


737,5^-  Electrolytic  Apparatus.  George  Bell  and 
George  W.  Bell,  Liverpool,  England.  Applica- 
tion filed  June   iS,   1901. 

An  electrolyzing  chamber  contains  a  mercury  cathode 
and  a  suitable  anode.  An  oxidizing  chamber  communi- 
cates with  the  electrolyzing  chamber  at  the  lower  part, 
through  which  communication  mercury  flows  from  one 
chamber  to  the  other.  A  valve  controls  the  pressure  of 
gas  in  one  of  the  chambers,  for  forcing  the  mercury  from 
one  chamber  to  another,  and  an  electromagnet  operates  the 
valves. 

737,575-  Electric  Incandescent  Lamp.  Walter  B. 
Burrow,  Norfolk,  Va.  Application  filed  July  2, 
1902. 

A  vertically  divided  flanged  and  perforated  stopper  is 
situated  in  the  neck  of  the  globe,  through  which  the 
terminals  pass. 

737}57^-  Magnet  Core  for  Dynamo-electric  Ma- 
chines. Walter  B.  Burrow,  Norfolk,  Va.  Ap- 
plication filed  August  14,  1902. 

Pole  pieces  for  the  dynamo  have  isosceles  triangular- 
shaped  openings,  parallel  with  the  axis  of  rotation  of  the 
armature.  The  openings  occupy  from  one-eighth  to  one- 
half  of  the  solid  contents  of  the  cores,  the  base  of  the 
triangular  opening  being  near  the  curve  of  the  core-face. 

737,582.  Resilient  Multiple-contact  Trolley  Wheel. 
Edward  S.  Cobb.  Los  Angeles,  Cal.  Application 
filed  April  14,   1903. 

A  rotatable  member  carries  several  segmental  spring 
contact  wings,  arranged  on  opposite  sides  of  the  member 
and  adapted  to  contact  with  both  sides  of  the  trolley  wire. 

737,589.  Electromagnet.  William  M.  Davis.  Chi- 
cago, 111.,  assignor  to  the  Stromberg-Carlson 
Telephone  Manufacturing  Company,  Rochester, 
N.   Y.    Application  filed  April   26,   1901. 

The  electromagnet  winding  is  interposed  between  the 
armature  and  a  circuit-changing  spring,  which  is  parallel 
to  the  armature. 

737f590.  Telephone-exchange  System.  William  M. 
Davis,  Chicago,  III.,  assignor  to  the  Stromberg- 
Carlson  Telephone  Manufacturing  Company, 
Rochester,  N.  Y.  Application  filed  December 
2,   i90r. 

Telephone  lines  extend  from  sub-stations  to  difTcrent  ex- 
change boards  anfl  a  trunk-line  circuit  intervenes  between 
the  boards.  Metallically  connected  repeating  coils  divide 
a  telephone  circuit,  which  connects  the  sub-stations  and 
includes  the  trunk-line,  into  inductively  related  telephonic 
sections.  A  source  of  current  at  one  board  is  adapted  for 
connection  with  the  telephone  circuit,  and  a  signal-con- 
trolling device  at  a  second  board  is  adapted  to  be  operated 
by  current  from  the  source  through  the  metallically  con- 
nected repeating  coils. 

737,608.   Threshold-illuminating  Device.   George  Hail, 


Issued  (United  States  Patent  Office)    September  i,  igoj. 

Providence,    R.    I.     Application   filed    March    11, 
1903. 

A  normally  closed  electric  circuit  includes  an  illuminat- 
ing lamp  on  an  elevator  car.  A  normally  open  branch 
circuit  includes  a  hooded  lamp  and  switch,  tjpon  open- 
ing any  one  of  the  doors,  when  the  car  is  adjacent 
thereto,  the  switch  is  actuated  to  close  the  branch  circuit 
through  the   hooded  lamp. 

737-613.  Electric  Battery.  Henry  Halsey,  New 
York.  N.  Y.,  assignor  to  the  Halsey  Electric 
Generator  Company,  Jersey  City,  N.  J.  Appli- 
cation  filed   December   6,    1902. 

In  a  battery  are  a  fixed  element  and  a  movable  element 
with  means  for  exhausting  gases  formed  in  the  battery, 
comprising  a  porous  diaphragm  and  an  air  pump  con- 
nected   with   the   diaphragm.      (See   cut.) 


NO.   737,613. — BATTERY. 

737,614.  Electric  Battery.  Henry  Halsey,  New 
York,  N.  Y.,  assignor  to  the  Halsey  Electric 
Generator  Company,  Jersey  City,  N.  J.  Appli- 
cation  filed   December  6,   1902. 

Combined  with  a  casing  and  an  electrolyte  are  several 
elements,    movable    in    opposite    directions. 

737>^35-  Electric  Alarm  for  Elevators.  Fred  O. 
Kinnecom,  Providence,  R.  I.,  assignor  to  Ed- 
ward L.  Hail  and  George  Hail,  Providence, 
R.  I.    Application  filed  February  24,  1903. 

.^n  electric-alarm  system  for  elevators  comprises  a  mov- 
able clement  forming  a  part  of  the  elevator  plant  and 
moving  only  when  the  car  is  moving.  A  magneto-electric 
alarm,  a  magneto-electric  generator  and  an  electric  cir- 
cuit, including  the  generator  and  the  alarm,  are  also  sup- 
plied. 


737,661.  Junction  Box,  Conduit  and  Electric-wiiing 
Mechanism.  Frederick  J.  Ravlin,  Chicago,  111. 
Application  filed  April  7,   1903. 

A_  roofed-over  chamber  contains  the  terminals  of  the 
outside  wires.  A  standard  containing  a  tube  of  circular 
loom   brings  the    wires  up    from   below    to    he   connected. 

737,668.  Electric  Arc  Lamp.  Albert  Schweitzer, 
Pittsburg,  Pa.,  assignor  to  the  Keystone  Elec- 
tric and  Manufacturing  Company,  Pittsburg,  Pa. 
Application  filed  September  18,  1899.  Rene\yed 
August  18,   1902. 

A  solenoid  has  a  metallic  tube  arranged  within  it  and 
an  armature  mounted  in  the  tube.  A  carbon  holder  is 
carried  by  the  lower  end  of  the  armature  with  contact 
means  arranged  to  ■  frictionally  engage  the  tube.  (See 
cut    on    next    page.) 

737,689.  Electric  Heater  or  Rheostat.  Charles  Wirt, 
Philadelphia,  Pa.  Application  filed  December  5, 
1902. 

Resistance  units  are  clamped  together.  A  clamping  de- 
vice maintains  pressure  on  all  of  the  clamps,  so  that  tlie 
sevei-al  sets  will  be  held  in  mechanical  engagement. 

737,70Z.  Self-induction  Coil.  George  A.  Campbell, 
Newton,  Mass.,  assignor  to  the  American  Tele- 
phone and  Telegraph  Company,  New  York, 
N.   Y.    Application  filed  February  8,   1902. 

An  electric  winding  has  iron  and  an  air  space  or 
similar  gap  in  its  magnetic  field,  the  iron  being  disposed 
outside  of  the  electric  winding  in  U-shaped  wire  bundles 
apart  from  one  another,  while  the  air  gap  completes  the 
magnetic  circuit. 

737,704-  Self-induction  Coil.  George  A.  Campbell, 
Newton,  and  Wilton  L.  Richards.  Maiden,  Mass., 
assignors  to  the  American  Telephone  and  Tele- 
graph Company,  New  York,  N.  Y.  Application 
filed   February  8,    1902. 

In  combination  are  a  pair  of  self-induction  coils,  with 
U-shaped  bundles  of  iron  wire  placed  outside.  A  per- 
forated cylinder  of  insulating  material  holds  the  bundles 
in  place.      (See  cut  on  next  page.) 

737i7^<^-  Anti-induction  Method  for  Telephone  Sys- 
tems. William  Condon  and  Albert  Barrett, 
Kansas  City,  Mo.  Application  filed  March  24, 
1902. 

Disturbances  in  tclcplionc  systems  due  to  induclaiice 
may  be  eliminated  by  reducing  the  inductive  cfliciency 
between  two  circuits  inductively  related  and  correspond- 
ingly increasing  tlic  strength  of  telephone  currents  travers- 
ing one  of  the  circuits. 

737,711.  Anti-induction  Telephone  Sy.stem.  Will- 
iam Condon  and  Albert  Barrett,  Kansas  City, 
Mo.     Application   filed    March    24,    1902. 

A  telephone  system  comprises  a  primary  electrical  cir- 
cuit,  a  secondary   electrical   circuit  operated  by  induction 
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from  the  first  circuit,  a.  telephone  receiver  in  the  sec- 
ondary circuit  and  means  for  causing  telephonic  currents 
to  traverse  the  primary  circuit.  Means  are  also  provided 
for  varying  the  inductive  efficiency  between  the  primary 
and   secondary   circuits. 

737.715-  Telephone-exchange  System.  William  M. 
Davis,  Chicago,  111.,  assignor  to  the  Stromberg- 
Carlson  Telephone  Manufacturing  Company, 
Rochester,  N.  Y.  Application  filed  December 
2,   1 901. 

A  line-indicating' magnet  at  the  exchange  is  in  circuit 
with  the  telephone  line,  a  second  armature  in  addition 
to  the  main  armature  of  the  magnet  controls  a  subsidiary 
circuit  and  is  closed  upon  the  passage  of  signaling  current 
over  the  telephone  line. 

737,720.  Electromagnet.  James  Duncan,  Boston, 
Mass.,  assignor  to  the  American  Telephone  and 
Telegraph  Company,  New  York,  N.  Y.  Appli- 
cation filed   June    i,    1903. 

A  disk  of  insulating  material  is  placed  on  each  end  o£ 
the  core,  one  of  the  .disks  having  a  radial  slit  from  its 
periphery  into  an  enlarged  depression  on  its  inner  side. 
A  metal  terminal  extends  outward  from  the  disk  and  is 
provided  with  an  elarged  head  adapted  to  rest  in  the  de- 
pression. 


NO.    737,668. — ARC    LAMP. 

737,764.  Mode  of  and  Apparatus  for  Regulating  the 
Charge  and  Discharge  of  Storage  Batteries  Used 
in  Conjunction  with  Dynamo-electric  Machin- 
ery, etc.  Robert  S.  McLeod,  Manchester,  Eng- 
land.    Application    filed    January    19,    1903. 

In  combination  are  a  main  generator  and  a  storage  bat- 
tery, a  booster,  a  series  coil  on  the  booster-field  in  which 
the  current  varies  as  the  main  current,  a  shunt  coil  on 
the  booster-field  in  which  the  current  varies  as  the  main 
voltage,  and  a  coil  on  the  booster-field  in  which  the  cur- 
rent varies  as  the  difference  between  the  main  voltage 
and  the   battery  voltage. 

737,781.  Self-winding  Electric  Clock.  Emil  Schultz, 
Potsdam,  Germany,  assignor  to  Max  Moller, 
Altona,  Germany.     Application  filed  July  2,  1901. 

A  periodically  oscillating  armature  is  mounted  loosely 
on  the  driving  shaft  of  the  clockwork.  A  pin  connected 
to,  and  reciprocating  with  the  armature,  raises  a  lever 
which  operates  a  pawl  in  the  escapement. 

737?^~3-  Electric  Arc  Lamp.  Tito  L.  Carbone, 
Grunewald,  near  Berlin,  Germany.  Application 
filed    December   30,    1902. 

The  electrodes  are  inclined  together  at  an  acute  angle, 
each  electrode  consisting  of  two  carbon  rods,  also  inclined 
together  at  an  angle.  Link  arms  and  clamps  support  the 
carbon  rods  and  are  carried  by  sliding  plates.      (See  cut.) 

737.824.  Electric  Arc  Lamp.  Tito  L.  Carbone, 
Grunewald.  near  Berlin,  Germany.  Application 
filed    January   6,    1903. 

A  device  for  short-circuiting  the  lamp,  after  the  carbons 
are  consumed,  consists  of  two  projections  on  the  support- 
ing sliding  plate  and  a  pivoted  lever  shifted  laterally  by 
the  projections  in  their  undermost  position. 

737.825.  Electric  Arc  Lamp.  Tito  L.  Carbone, 
Grunewald,  near  Berlin,  Germany.  Application 
filed    March    25,    1903. 

A  ring  surrounds  the  carbons,  iron  rods  are  secured 
to  the  opposite  poles  of  an  iron  core,  and  a  coil,  which 
is  horizontally  movable  on  the  iron  core  is  adjustable  in 
its    proper  position, 

737.840.  Electric  Lock.  William  H.  Hollar,  Phila- 
delphia, Pa.     Application  filed  March  10,  1902. 

An  electric  motor  shifts  the  bolt  to  the  safe  door,  the 
circuit  switch  of  the  motor  working  automatically. 

7S7,S66.  Indicator  for  Locating  Sunken  Metals. 
Charles  F.  Pike,  Philadelphia,  Pa.  Application 
filed  August   22,    1902. 

Suspended  from  a  vessel  is  an  open-bottom  cylinder. 
A  pivoted  indicator  bar  in  the  cylinder  carries  an  elec- 
tromagnet. A  ground  wire  depends  from  the  magnet 
into  the  water  below  the  cylinder.  The  position  of  the 
indicator  bar  may  be  determined  on  board. 

737,^^-  Selective  System.  Sylvanus  A.  Reed,  New 
York,   N".   Y.     Application  filed  August  i,  1901. 

Several  bridges  extend  from  a  derived  branch  to  a 
common  conductor  and  means  for  equalizing  the  falls  of 
potential  along  the  derived  branches  and  the  common 
conductor  from  the  dividing  point  of  the  derived  branches 
to  the  respective  extremities  of  any  selected  bridge  are 
further  specified. 

737>^70-  Selective  System.  Sylvanus  A.  Reed,  New 
York,  N.  Y.  Application  filed  December  31, 
1902. 

Selectors  are  included  in  the  circuit  between  point3 
which  may  be  caused  to  be  at  equal  potentials  and  there 
is  also  a  variable  connection  between  the  source  and  the 
circuit  for  selectively  causing  an  equality  of  potential  at 
the  terminals  of  any   desired  selector. 

737,882.  Process  of  Electrolytically  Preparing  Lith- 
ographic Plates.  Otto  C.  Strecker,  Darmstadt, 
Germany.  Original  application  filed  April  19, 
1900.  Divided  and  this  application  filed  April 
19,  1902. 

The  plale  as  one  of  a  pair  of  electrodes  is  subjected  in 
a  suitable  electrolyte  to  the  action  of  an  alternating  cur- 
rent, by  which  a  layer  of  oxides  is  formed  on  the  metal. 
The  layer  is  then  transformed  by  chemical  means  into 
an  insoluble  layer  of  sails  adhering  firmly  to  the  metal. 


737.890-  Incandescent-lamp  Socket.  Joseph  L.  Yost 
and  Owen  E.  Kenney,  Toledo,  Ohio,  assignors 
to  the  Yost  Electric  Manufacturing  Company, 
Toledo,    Ohio.     Application   filed  June    12,    1903. 

The  upper  and  lower  switch-con  tainmg  insulating- 
blocks  are  formed  with  switch-containing  recesses  and 
seats    for    the    circuit- wire    posts. 

737,894.  Support  for  Telephone  Receivers.  Ephraim 
Bass,  New  York,  N.  Y.  Application  filed  No- 
vember  22,    igo2. 

Mechanical  details  for  a  support  for  the  receiver  are 
described. 

737,896.  Railroad  Bond.  Horace  M.  Bellows,  Hunt- 
ingdon Valley,  Pa.  Application  filed  May  18, 
1903- 

Track  rails  have  coacting  recesses  in  their  adjacent  ends 
and  a  longitudinally  expansible  spring  movable  ih  the 
recesses   and  abutting  against  the   ends. 

737,900.  Alarm  Attachment  for  Electric  Bells. 
Henry  Blakeney  and  Riley  A.  Baker,  Dallas, 
Texas.     Application    filed   June   30,    1902. 

An  electromagnet  with  an  armature  connects  with  a 
contact  stud  and  a  normally  open  circuit  is  closed 
through  the  stud  and  armature.  The  closing  of  this  cir- 
cuit actuates  an  alarm  bell. 

737,922.  Drop  Switch  for  Telephones.  George  L. 
Gulliford,  Bloomington,  111.,  assignor  of  one-half 
to  Clinton  J.  Davisson,  Bloomington,  111.  Ap- 
plication  filed    December  2,    1902. 

As  suggested  by  the  inventor,  a  conducting  member 
provided  with  a  contact  is  normally  free  to  drop  by  its 
own  weight.  A  liook  is  mounted  upon  tlie  member  and 
free  to  engage  a  clapper.  An  open-circuit  alarm  mech- 
anism is  connected  with  the  contact. 

737j9^3-  Igniter  for  Gas  Engines.  Peter  P.  G.  Hall, 
Jr.,  Philadelphia,  Pa.  Application  filed  Decem- 
ber 22,   1902. 

A  movable  and  a  stationary  contact  point  co-operate  to 
produce  the  spark. 

737.935-     Third    Rail    for    Electric    Railways.     Lloyd 

G.    Johnstone.    New    York,    N.    Y.     Application 

filed  June  9.  1903. 

Conductor  rails  for  electric  railways  are  combined  with 

heating    resistance    wires    so    that    ice    and    snow    may    be 

melted  off. 

737--936.  Contact  Device  for  Electric  Railways. 
Henry  F.  Kellogg,  Wellesley,  Mass.  Applica- 
tion  filed  October   15,   1902. 

Several  contact  pieces,  each  independently  laterally 
movable,  have  electrical  spring  connections  and  suitable 
means  for  supporting  the  contact  pieces  in  contact  with 
the    conductor. 

737>949-  Circuit-controller.  Edwin  J.  McAllister, 
Newark,   N.  J.     Application  filed   July  29,    1902. 

An  arrangement  of  brackets,  connecting  bars  of  in- 
sulating material  between  the  brackets,  double-pole  con- 
tacts on  the  bars,  a  series  of  pivoted  lever  arms,  insulated 
contacts  on  the  lever  arms  adapted  to  be  brought  in  con- 
tact with  tJie  double-pole  contacts  and  means  co-operating 
with  the  lever  arms  for  producing  a  swinging  move- 
ment,   make    up    the   apparatus.      (See   cut.) 

737,965.  Time-controlled  Electric  Alarm.  August  L. 
Ronell,  Humboldt,  Iowa.  Application  filed  Jan- 
uary   19,    1903. 

A  motor  periodically  opens  and  closes  the  alarm  mech- 
anism. 

737.982.  Rheostat.  Edward  Weston,  Newark.  N.  J. 
Application  filed  July  9,   1902. 

Liquid  or  gas  under  pressure  is  combined  with  elec- 
trodes   so  constructed  tliat    their  conductivity   is  varied   by 

variations   in   the    pressure. 


NO.   737,704.— SELF-INDUCTION    COIL. 

737.997-  Electric-conductor  Molding.  Sidney  M. 
Burk,  Philadelphia,  Pa.,  assignor  of  one-half  to 
Samuel  Whittle.  Jr.,  Philadelphia,  Pa.  Appli- 
cation  filed  April  25,    1903. 

The  conductor  is  carried  in  a  groove  in  the  molding, 
which  consists  of  two  strips,  one  grooved  and  tlie  other 
screwed  down  over  the  top  of  the  grooves.' 

738,056.  Trolley.  Moses  Nicholls  and  Clark  J. 
Smith,  Ottumwa,  Iowa;  said  Nicholls  assignor 
to  Martin  Plardsocg,  Ottumwa,  Iowa.  Applica- 
tion   filed   December    15,    1902. 

A  fork  on  the  hub  carrying  the  trolley  wheel  keeps  the 
wheel   in    position. 

738,059.  Screw-attaching  Means  for  Electrical  De- 
vices. Henry  T.  Paiste,  Philadelphia,  Pa.  Ap- 
plication filed  July  20,   1901. 

A  base  of  insulating  material  is  provided  upon  which 
to  screw  the  electrical  ap])aratus. 

738,078.  Electric  Belt  for  Medical  Purposes.  Eben- 
ezer  Smellie,  Glasgow,  Scotland.  Application 
filed  April  3.  1903. 

A  "contact-disk"  for  electric  belts  consists  of  a  large 
disk  made  of  one  kind  of  metal,  and  a  small  central  disk 
or  stud  for  uniting  the  large  disk  to  the  web  of  the  belt. 
One  of  the  disks  is  electro-positive  in  relation  to  the 
other. 

738,094.  Electrolytic  Process.  Arthur  Brichaux, 
Brussels,     Belgium,     assignor     to     the     Solvay 


Process  Company,  Syracuse,  N.  Y.     Application 

filed  October  4,   1898. 

The  process  for  the  decomposition  of  chlorides  and 
other  salts  consists  in  introducing  into  two  layers  of  a 
solution  of  the  chlorides  or  other  salts  respectively,  a 
quantity  of  salt  which  will  serve  to  maintain  the  lower 
layer  of  the  solution  in  a  condition  of  greater  density 
and  the  upper  layer  in  a  condition  of  lesser  density,  the 
lower  layer  being  in  electrical  contact  with  a  cathode  and 
the  upper  layer  in  electrical  contact  with  the  lower  layer 
and  an  anode,  and  in  passing  an  electric  current  through 
the   electrodes  and  layers. 

738,099.  Incandescent  -  lamp  Socket.  Walter  A. 
Church,  B'inghamton,  N.  Y.,  assignor  to  the 
Bristol  Brass  and  Clock  Company,  Bristol,  Conn. 
Application   filed   June  20,   IQ02. 

The  thumb-turn  shaft  is  carried  by  two  separate  in- 
sulating blocks  in    the   form  of  half  sock'-ts. 


NO.   737,823.— ARC    LAMP. 

738,110.  Reversible  Galvanic  Battery.  Ernst  W. 
Jungner,  Norrkoping,  Sweden.  Original  appli- 
cation filed  April  17,  1899.  Divided  and  this 
application  filed  June  23,  1902. 

In  a  reversible  galvanic  cell  of  an  alkaline  electrolyte 
and  electrodes  there  are  active  masses  of  metallic-oxygen 
compounds,  the  active  masses  insoluble  in  the  electrolyte 
under  all  conditions  of  working. 

738,113.  System  of  Electric  Lighting.  Henry  Leit- 
ner,  Woking,  and  Richard  N.  Lucas,  Byfleet, 
England.     Application   filed    December  22,    jgo2. 

A  secondary  dynamo  is  used  to  weaken  the  fields  of  the 
main  generator.  A  self-acting  switch  carries  a  movable 
armature,  and  movable  contact  pieces  are  adapted  to  be 
operated  by  the  latter  so  as  to  bridge  successively  two 
gaps  in  the  system.  The  gaps  are  automatically  opened 
and  closed  to  produce  regulation. 

EXPIRING   PATENTS. 

Following  is  a   list  of  electrical   patents   that    ex- 
pired on  September  7,   1903 : 

348,542.  Electric  Arc  Lamp.  Lewis  G.  Bronson,  Chicago, 
111. 

348,572.  Testing  Station  for  Conduit  Systems.  James  F. 
Munsie,  Chicago,  111.,  assignor  of  five-twelfths  to  Iloratio 
N.    May,    Chicago. 

348,578.  Multiple  Switchboard.  Thomas  J.  Perrin,  Brook- 
lyn, N.  Y.,  assignor  to  Charles  P.  Huntington,  Green- 
ville,   Miss. 

348,579-  Multiple  Switchboard.  Thomas  J.  Perrin,  Brook- 
lyn ,  N .  Y. ,  assignor  to  Charles  P.  Pluntington,  Green- 
ville,   Miss. 

348,603.  Klectric  Railway  Car  Illumination.  Edward  J. 
Wessells.   Roselle,   N.  J. 

348,606.  Electric  Air-pump  System.  Albert  B.  Worth, 
Greenport,   N.   Y. 

348,625.  Manufacture  of  Secondary  Batteries  or  Accumu- 
]a,tors.  Stephan  Farbaky  and  Stephan  Schenek,  Schem- 
nitz,    Austria-Hungary. 

348,636.  Electromagnetic  Car  Brake.  Ftarvey  S.  Pai'k, 
Henderson,    Ky. 

348.646.  Safety  Strip  for  Electric  Circuits.  Edward  Weston, 
Newark,  N.  J.,  assignor  to  the  United  States  Electric 
Lighting  Company,  New  York,  N.  Y. 

348.647.  Holder  for  Incandescent  Lamps.  Edward  Weston, 
Newark,  N.  J.,  assignor  to  the  United  States  Electric 
Lighting  Company,  New  York,  N.  Y. 

348.648.  Ampere  Meter.  Edward  Weston,  Newark,  N.  J., 
assignor  to  the  United  States  Electric  Lighting  Company, 
New   York,    N.    Y. 

348.649.  Electric  Lighting  System.  Edward  Weston,  New- 
ark, N.  J.,  assignor  to  the  United  States  Electric  Light- 
ing Company,  New  York,  N.  Y. 

348.707.  Automatic  Fire-alarm  System.  Alden  D.  Wheeler, 
Boston,  Mass.,  assignor  to  the  American  Automatic  Fire- 
alarm    Association,    Portland,    Me. 

348.708.  Electric  Connection  for  Chandeliers.  John  P.  Wil- 
lets,  Jersey  City,  N.  J.,  and  Edwin  R.  Crolius,  New  York, 
N.   Y. 

348,792.  Electric  Tramway  System.  Michael  H.  Smith,  Hali- 
fax,  County  of  York,  England. 

348,799.  Electric  Arc  Light.  Frank  Thone,  Fort  Wayne, 
Ind. 

348,822.  Machine  for  Covering  Wire  and  Otiier  Cores.  John 
C.   Belx,   Tombstone,   Ariz. 

348,845.  Hanger  for  Electric  Lamps.  Clark  C.  Haskins, 
Chicago,   111. 

348.875.  Switch  Socket  for  Incandescent  Lamps.  Merle  J. 
Wightman  and  Herman  Lemp,  Hartford,  Conn.,  assignors 
to  the  Schuyler  Electric  Light  Company,  Hartford,  Conn. 

348.876.  Electric  Current  Regulator.  Merle  T.  Wightman, 
Hartford,  Conn.,  assignor  to  the  Schuyler  Electric  Light 
Company,   Hartford,  Conn. 

348,883.      Armature    for    Dynamo-electric    Machines,      August 

Bossard.  New  York,  N.  Y. 
348,927.      Electric  Arc   Lamp.      Gustav   Pfannkuche,  Hartford, 

Conn.,  assignor  to  the  Schuyler  Electric  Light  Company, 

Hartford,  Conn. 
348,9.16-     'J'elcphone  Switch.    William  C.  Turnball,  Baltimore, 

Md. 
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Popp  Central-station  System  in  Paris. 
Bv  A.  De  Coukcv. 

Paris  li.is  a  number  of  large  electric-lighting  sta- 
tions operated  by  different  companies,  each  of  which 
supplies  current  throughout  a  certain  district.  One 
of  the  most  important  is  the  system  which  is  op- 
erated by  the  Compagiiie  Parisienne  de  I'.-Mr  Corn- 
prime,  known  as  the  Popp  system.  The  station 
luiilding  is  one  of  the  largest  in  the  city.  In  order 
to  economize  space,  it  is  built  in  several  stories,  and 
the  boiler  room  is  placed  above  the  dynamo  room, 
thus  making  a  somewhat  unusual  arrangement,  as 
the  coal  is  fed  in  at   the  top  of   the  station. 

The  general  arrangement  of  the  power  house  is 
shown  in  Fig.  3  ton  the  ne.xt  page).  The  boilers, 
of  the   Delaunay-Belleville   pattern,  are   built   to   op- 


.-\s  the  boilers  are  placed  al)Ove  the  dynamo  room 
a  special  method  of  coal  supply  had  to  be  adopted. 
The  station  is  located  alongside  a  canal,  and  the  coal 
is  brought  very  con\eniently  by  boat.  A  motor- 
driven  bucket  conveyer  placed  in  a  tunnel  underneat!', 
the  wharf  brings  the  coal  to  the  cellar  under  the 
station,  where  it  is  unloaded  into  a  bucket  elevator 
which  runs  vertically  to  the  top  of  the  building. 
On  arriving  at  the  top  story  the  coal  is  fed  auto- 
matically into  two  horizontal  conveyers,  which  take 
it  along  each  side  of  the  building  and  directly  over 
the  boiler  groups,  which  are  situated  on  the  floor 
below.  All  the  conveyers  are  driven  by  electric  mo- 
tors, and  the  whole  system,  which  is  quite  elaborate, 
is  operated  with  very  little  trouble,  including  the 
automatic  weighing  of  the  coal.  To  feed  the  coal 
into  each  of   the   bins   as   required,   a   portable   coal 


T,500  amperes,  or  750  kilowatts,  direct  current,  but 
can  be  run  as  high  as  Coo  volts.  The  generators 
are  coupled  direct  to  the  engines,  and  to  realize  this 
capacity  with  as  slow  a  speed  as  70  revolutions  per 
minute  they  had  to  be  built  of  considerable  size. 
The  best  type  of  machine  to  fulfill  the  requirements 
was  found  to  be  the  type  with  fixed  internal  field 
and  exterior  armature.  The  armature,  in  the  form 
of  a  Gramme  ring,  revolves  outside  of  the  field. 
This  form  of  machine  has  been  adopted  as  one  of 
the  standard  types  by  the  Societe  Alsacienne,  and 
works  very  satisfactorily.  The  internal  field  is 
formed  of  a  soft  steel  ring  which  is  fixed  against 
the  bed-plate  of  the  engine.  J'o  the  ring  are  liolted 
12  pole-pieces  which  carry  the  field  coils  and  have 
pole-faces  of  considerable  area.  The  external  arma- 
ture ring  is  carried  by  a  large  star-shaped  piece  with 


Fi^'.   I,     A  \'ieu'  in  Ihe  Boiler  Room. 

eratc  with  a  small  volume  of  water.  They  are  ar- 
ranged in  batteries,  and  each  battery  contains  two 
pairs  of  boilers  placed  back  to  back  v.'ith  the  feed- 
water  heaters  between  them.  The  four  boilers  of  a 
*  :ittery  are  used  to  supply  one  of  the  main  generating 
-IS  of  the  station.  There  are  at  present  seven  bat- 
teries of  four  boilers,  or  28  in  all.  The  disposition 
of  the  boiler  room  is  shown  in  Figs,  i  and  3,  where 
the  different  batteries,  with  intervening  spaces,  will 
be  obsenxd.  The  boilers  face  along  a  main  passage 
which  runs  on  each  side  of  the  building,  as  shown 
in  Fig.  I.  Each  battery  is  provided  with  a  water 
reservoir  which  is  placed  above  the  boilers.  Owing 
to  the  small  water  volume,  the  boilers  are  fed  con- 
tinuously and  are  supplied  by  Belleville  pumps. 
driven  by  electric  motors, .  which  send  the  water 
coming  from  the  main  reservoir  of  the  station  up 
to  the  boiler  tanks,  whence  it  is  fed  to  the  boilers. 
Each  battery  is  supplied  with  two  pumps,  one  being 
used  as  a  reserve.  .Above  each  battery  is  a  chimney 
of  special  form,  built  of  sheet  iron,  measuring  seven 
f»>et  in  diameter  and  70  feet  high.  The  four  boilers 
f  a  group  are  designed  to  produce  22,000  pounds 
<  steam  rfn  hour.  The  grate  surface  of  one  boiler 
-  5.23  square  meters,  or  20.92  for  each  battery.  One 
■  I  the  boilers  in  each  battery  can  be  stopped,  and 
ihe  other  three  will  be  sufficient  to  supply  the  encine. 


POFP   CENTRAL-STATION    SVSTEM    IN    PARIS. 

chute,  running  along  a  track,  can  be  placed  over 
any  one  of  the  bins,  with  Ihe  upper  end  under  the 
horizontal  conveyer:  and  by  raising  a  trip  device 
the  buckets  are  made  to  feed  the  coal  into  the 
chute  at  that  particular  point.  The  bins  are  flush 
with  the  floor  and  project  down  into  the  boiler 
room,  and  a  vertical  chute  feeds  the  coal  directly  on 
to   the  floor  in   front   of  the   grates. 

The  main  engine  and  generator  room  ( see  Figs. 
2  and  3),  which  lies  underneath  the  boiler  room 
and  parallel  to  it,  contains  at  present  eight  direct- 
coupled  vertical  generating  groups  of  large  capacity, 
while  several  others  are  to  be  added  in  the  near 
future.  Both  engines  and  dynamos  have  been  sup- 
plied by  the  Societe  Alsacienne  de  Constructions 
Mecaniques  of  Belfort.  The  engines,  of  1,100  in- 
dicated horsepower,  are  of  the  Corliss  upright  com- 
pound type  and  run  at  a  speed  of  70  revolutions  per 
minute.  The  high-pressure  cylinder  is  32  inches  in 
diameter  and  the  low-pressure  54  inches,  with  a 
common  stroke  of  .50  inches.  The  steam  jacket  of 
the  high-pressure  cylinder  Ts  heated  by  steam  coming 
direct  from  the  boilers,  while  the  low-pressure  cyl- 
inder uses  steam  from  the  high-pressure.  The  main 
shaft  carries  the  generator  on  one  side  and  a  flywheel 
of   ,35   tons   and  5.7   meters    diameter   on   the   other. 

Each   generator   furnishes   normally   500   volls  and 


.\  I.oiiL'  \'ist;i  of  Kni.'iTies  and  Generalois, 

39  radial  arms,  weighing  eight  tons.  Each  arm  car- 
lies  a  bronze  bushing,  which  is  well  insulated,  and 
through  it  passes  a  strong  steel  rod  which  supports 
the  armature  ring.  The  latter  is  built  up  of  sheet- 
steel  rings,  one-half  millimeter  thick,  insulated  from 
each  other  and  assembled  at  a  high  pressure.  The 
core  thus  formed  receives  a  Gramme  ring  winding 
ci  special  construction,  being  built  up  of  copper  bars 
of  two  patterns,  one  of  an  elongated  L  shape,  which 
passes  around  the  core,  and  a  second  short  bar 
which  joins  the  ends  of  the  C  pieces.  The  end  bars 
are  of  larger  section,  four  millimeters  thick,  and 
carry  a  groove  at  the  ends  to  receive  the  curved 
pieces,  which  are  only  2.5  millimeters  thick.  By 
soldering  the  bars  together  a  continuous  winding 
is  formed  all  around  the  ring  core. 

One  of  the  particular  features  of  this  machine  is 
that  the  part  of  the  bars  lying  on  the  outer  part  of 
the  ring  i.s  utilized. to  form  the  .commutator  itself, 
as  will  be  noticed  in  the  general  view.  The  con- 
tinuous winding  under  the  action  of  the  field  allows 
of  collecting  the  current  at  all  the  points  which  cor- 
respond to  an  interval  between  two  poles;  that  is. 
at  12  points  corresponding  to  the  12  field  pole.s.  In 
this  way  12  brushes  can  be  applied  to  the  surface 
of  the  ring.  To  this  end  the  bars  are  left  bare  all 
ailing    the    exterior    surface    and    are    separated    by 
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mica  in  the  usual  way,  forming  thus  a  large  com- 
mutator and  carrying  12  sets  of  brushes  at  the  ex- 
terior. The  bars  forming  the  commutator  are  2.5 
millimeters  thick,  or  the  normal  size  of  bar  which 
is  used  for  the  winding.  The  brushes  are  carried 
by  a  large  star-shaped  piece  which  will  be  noticed 
on  the  left.  The  brush-holder  is  formed  of  a  circular 
central  part,  to  which  are  bolted   12  arms.     The  C-x- 


panel  contains  one  main  switch  and  an  automatic 
circuit-breaker  of  special  form,  besides  an  ammeter, 
voltmeter  and  exciter  rheostat.  The  circuit-breaker 
is  designed  to  avoid  the  accidents  which  may  occur 
when  a  number  of  machines  are  working  in  parallel. 
Should  the  voltage  of  one  machine  fall  below  the 
normal,  it  ceases  to  supply  current  and  receives  cur- 
rent from  the  line,  and  thus  a  slowing  up  of  speed 


and  a  set  of  rheostats,  which  is  used  to  avoid  sud- 
den changes  when  coupling  the  feeders.  The  same 
rheostats  are  used  afterward  for  further  regulating 
the  voltage. 

Fig.  5  shows  the  general  plan  of  distribution  from 
the   central   station   to   one  of  the   sub-stations,  and 
the   method  of   supplying  the  line.     At    (A)    is  the 
central  station,  and  from  the  switchboard   (B)   start 


POPP    CENTRAL-STATION    SYSTEM    IN    PARIS. — LONGITUDINAL    SECTION    OF    POWER    HOUSE. 


ternal  diameter  of  this  piece  is  4.5  meters.  The 
construction  of  the  brush-holder  is  such  that  the 
brushes  can  be  operated  by  means  of  a  lever  and 
the  pressure  on  the  armature  varied.  An  endless- 
screw  mechanism  revolves  the  brush-holder  as  usual 
to  change  the  lead  of  the  brushes,  although,  in  fact, 
the  machine  is  designed  so  that  the  lead  remains 
practically  the  same  at  varying  loads.  The  armature, 
with  the  brush-holder,  weighs  22  tons. 

The  switchboard  is  disposed  in  three  parts.  One 
set  of  panels  is  used  for  the  feeders  and  the  other 
two  parts  for  the  machines.  The  diagram  (Fig.  4) 
shows  the  arrangement  of  circuits.  (A)  and  (A') 
represent  machine  panels  and  (B)  feeder  panels. 
The  three  switchboards  are  connected  by  bus  bars 
which  run  over  the  whole  length  and  have  a  section 
of  10,000  square  millimeters.  These  bars  are  placed 
in  the  rear  of  the  switchboard,  and  receive  the  total 
current  furnished  by  the  machines,  which  are  all 
coupled  in  parallel.  The  first  part  of  the  switchboard 
contains  10  panels  for  the  10  machines,  which  are 
to  constitute  the  full  equipment  of  the  station.  Each 
caused  by  friction  of  the  bearings  or  a  change  of 
voltage  due  to  the  exciter  circuit  might  lead  to  seri- 
ous   consequences.     The   apparatus     is    designed    to 


FIG.    4.       POPP   CENTRAL-STATION    SYSTEM    IN    PARIS. — 
DIAGRAM    OF   POWER-HOUSE    SWITCHBOARD. 

break  the  current  when  the  machine  receives  current 
from  the  line.  A  heavy  switch  is  dosed  by  a  hand- 
wheel  and  works  against  a  counterweight.  The 
latter  is  held  by  a  trip,  which  is  operated  by  a  polar- 
ized armature  working  between  two  poles  of  an 
electromagnet  carrying  the  machine  current.  In  the 
usual  case  the  armature  is  attracted  to  one  side  and 
the  trip  locks  the  counterweight,  but  should  the  cur- 
rent  be  reversed,  the   armature  is   repelled  and   the 


trip  allows  the  weight  to  fall  and  open  the  switch. 
This  apparatus  works  very  well  in  practice,  and  is 
tested  every  day  by  using  it  when  a  machine  is  to 
be  thrown  off.  The  voltage  of  the  machine  is  low- 
ered slightly,  when  the  circuit-breaker  at  once  opens 
the  circuit  of  that  machine. 

The  feeder  panels  forming  the  second  portion  are 
designed  for  the  supply  of  the  sub-stations,  of  which 


FIG.    5.         POPP     CENTRAL-STATION     SYSTEM     IN     PARIS. — 

DIAGRAM     OF     STATION,      SUB-STATION     AND 

DISTRIBUTION     CIRCUITS. 

there  are  three  in  different  parts  of  the  city.  The 
feeder  switchboard  contains  20  panels,  one  for  each 
feeder.  A  considerable  number  of  cables  is  used 
in  order  to  keep  the  voltage  constant  in  the  sub- 
stations under  varying  loads.  The  regulation  is  car- 
ried out  by  using  several  parallel  cables  for  each 
feeder,  and  by  varying  the  number  of  cables,  coup- 
ling two  or  more  in  parallel,  the  voltage  at  the  end 
of  each  feeder  is  regulated.  The  switchboard  con- 
tains the  necessary  apparatus  for  this  purpose.  As 
this  regulation  is  not  sufficient,  it  is  completed  by 
the  use  of  rheostats.  The  feeder  switchboard  car- 
ries voltmeters  which  are  connected  by  pilot  wires 
to  the  ends  of  the  feeders,  a  switch  for  each  cable, 


the  feeders  for  supplying  the  sub-station  (C).  The 
latter  distributes  current  on  the  five-wire  system 
from  the  set  of  bars  (D),  and  the  voltage  is  equalized 
by  the  batteries  of  accumulators  (M)  and  by  the 
booster  set  (J),  which  can  be  thrown  on  different 
bars.  The  generating  set  (H)  is  used  to  charge  the 
batteries.  The  sub-station  contains  four  groups  of 
accumulators  of  the  Laurent-Cely  type,  of  280  cells 
each,  of  2,200  ampere-hours'  capacity,  working  usu- 
ally at  300  amperes.  They  are  charged  at  250-275 
amperes,  either  from  the  main  current  or  from  a 
booster  group.  The  current  comes  from  the  central 
station  by  feeders  having  a  uniform  section  of  1,000 
millimeters,  laid  under  the  streets.  The  lower  part 
of  the  diagram  shows  the  distribution  throughout 
the  city  from  one  of  the  sub-stations.  The  main 
light  and  power  circuits  (F),  which  use  five  cables 
of  varying  section  laid  under  the  pavement,  are  fed 
at  different  points  by  the  feeders  (E)  from  the  sub- 
station. The  current  is  mostly  used  for  lighting — 
a  part  for  lighting  the  streets  within  the  limits  of 
the   system   and  the   remainder   for  private  lighting. 


Electric  Launches  and  Other  Water 
Craft  for  St.  Louis  Exposition. 

The  Division  of  Concessions  of  the  Louisiana 
Purchase  Exposition  has  placed  the  launch  and 
gondola  concession ;  and  the  Launch  and  Gondola 
Company,  capitalized  at  $100,000,  will  operate  water 
craft  of  various  kinds  on  the  two  miles  of  lagoon, 
and  on  any  other  body  of  water  that  may  be  suita- 
ble. In  all,  30  electric  launches,  carrying  25  persons, 
two  giant  electric  launches,  having  a  capacity  of  70 
passengers,  20  Venetian  gondolas,  and  craft  of  a 
variety  of  patterns  will  be  in  service.  The  charges 
will  be  25  cents  for  a  ride  of  half  an  hour  in  the 
launches  and  barges,  and  50  cents  an  hour  in  the 
gondolas.  As  the  intramural  railroad  does  not 
serve  the  heart  of  the  exposition,  the  launches  will 
be  an  attractive  means  of  "talcing  in"  the  cascades  and 
surrounding  sections.  The  electric  launches  will  be 
operated  by  Edison  batteries,  which  will  also  sup- 
ply   them    with    light    during    the    evening. 

In  addition,  the  concessionaire  will  operate  a  num- 
ber of  special  craft,  including  the  house  boat  of 
China,  the  balso  of  India,  the  out-riggers  of  the 
South  Sea  Islands,  the  surf  boats  of  Hawaii,  the 
canoes  and  dug-outs  of  the  American  Indian  and 
the  catamaran  of  Australia,  Plans  are  already  be- 
ing made  for  carnivals  and  races  between  the  boats 
of  various  nations,  and  men  will  be  brought  from 
different  countries  to  operate  the  vessels  of  each 
race.  Two  typical  Mississippi  River  steamboats 
will  also  be  built  in  miniature,  and  exciting  races 
run  on  the  lagoons.  The  company  has  already 
placed    orders   for  water  craft  costing  over  $68,000, 


The  insurance  interests  of  Chicago  are  agitating 
the  question  of  the  employment  of  an  electrical  in- 
spector by  the  Illinois  state  board. 


September  19,  1903 


WESTERN    ELECTRICIAN 


211 


The  Development  of  the  Steam  Turbine. 

By  Frank  C.  Perkins. 
Part  I. 

The  steam  turbine  has  until  recently  been  ex- 
ploited more  extensive!}'  in  Europe  than  in  America, 
but  special  interest  is  now  being  taken  in  this  type 
of  engine  by  many  prominent  engineers  all  over 
the  world,  and  the  future  seems  bright  for  this 
form  of  prime  mover. 

The  accompanying  illustration  (Fig.  i)  shows  two 
forms  of  steam  turbines  as  installed  in  an  important 
European  plant  and  illustrates  the  small  space  occu- 
pied by  engine  and  generator  as  compared  with 
the  reciprocating  engin,e.  The  steam  turbine  in  the 
foreground  was  supplied  by  Parsons  and  has  a  ca- 
pacity of  2.000  kilowatts,  while  ■  the  3.oco-kilowatt 
unit  in  the  background  was  built  by  Brown,  Boveri 
&  Co.  of  Baden,  Switzerland.  Both  units  were  in- 
stalled by  the  latter  concern,  and  it  may  be  of  in- 
terest to  note  that  the  speed  employed  is  1,260  rev- 
olutions per  minute,  the  frequency  42  cycles  per 
second,  and  the  potential  3.600  volts.  This  speed 
would,   of  course,    be   prohibitive   for   units   of  3,000 


FIG.    2.       SPAFFORD    ROTARV    STEAM    ENGINE    OF    1833. 

kilowatts  with  reciprocating  engines,  and,  there- 
fore, the  cost  of  both  engine  and  generator  would 
be  increased  greatly  for  the  same  output  with  mod- 
ern direct-connected  vertical  or  horizontal  compound 
or  triple-expansion  engines,  while  the  space  occupied 
would    also   be    much   greater. 

While  reciprocating  engines  date  back  only  about 
two  centuries,  the  rotary  steam  engine,  or  steam 
turbine,  of  the  impulse  type,  was  brought  out  nearly 
a  century  before  by  Branca,  and  the  reaction  steam 
turbine  was  utilized  more  than  a  century  before  the 
beginning  of  the  Christian  era,  in  the  time  of  Archi- 
medes and  Hero.  It  is  interesting  to  note  that 
the  reciprocating  engine,  which  is  a  comparatively 
modern  invention,  has  been  brought  to  a  high  state 
of    perfection,    while    the    steam    turbine,    although 


FIG.    3.       HILL    STEAM    TURBINE    OF    1835. 

2.000  years  old,  has  but  recently  been  developed  for 
practical   use. 

The  steam  turbines,  which  have  been  brought  into 
commercial  service  during  recent  years,  and  which 
are  well  known  in  this  Country  and  abroad,  include 
the  DeLaval,  Parsons,  Rateau,  Curtis  and  one  or  two 
other  types  developed  from  those  above  mentioned. 
It  may  be  particularly  interesting  to  engineers  and 
manufacturers  of  steam  engines  to  consider  what 
few  changes  have  been  made,  and  how  little  the 
modern  steam  turbines  vary  from  the  early  types 
patented  in  this  country  during  the  last  century. 
[The  cuts  that   follow  are   reproduced   from   patent 


drawings,   including  the   reference  letters,   to   which 
no   reference  is  made   in  the  present  article.] 

In  1S31  A.  Foster  and  W.  Avery  patented  in  the 
United  States  a  reaction  steam  engine,  and  two  years 
later  H.  G.  Spafford  a  rotary  steam  engine  (Fig.  2), 
in  which  the  high-pressure  steam  from  a  boiler  was 
projected  against  buckets  or  paddles  on  a  revolving 
wheel.     During  the  year  1834  several  reaction  steam 


nected  by  toothed  wheels,  friction-gear  pulleys,  or 
other  ordinary  means  to  the  machinery  which  is  to 
be   driven. 

"Upon  the  shaft,  inside  the  cylinder,  are  fitted 
a  series  of  turbine  wheels,  each  having  at  or  near 
its  circumference  a  sufficient  number  of  vanes,  cham- 
bers, or  buckets,  resembling  those  ordinarily  used 
in  turbines  driven  in  tne  usual  way  by  water.  These 
turbine  wheels  arc  as  many  in  number  as  the  oom- 
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turbines  of  the  Hero  type  were  brought  out  by  Sut- 
ton, Ingham,  Davis  and  others,  while  a  year  later 
C.  Hill  (Fig.  3)  and  G.  Cameron  invented  steam 
turbines  of  crude  design,  while  C.  J.  Connelly  pat- 
tented  what  he  called  a  "centrifugal  pneumatic 
steam  engine."  The  Ingham  and  Davis  reaction  tur- 
bine is  shown  in  Fig.  4. 

During  the  next  20  years  several  impulse  and  re- 
action turbines,  or  rotary  steam  engines,  were  in- 
vented  by   Galvani  and   Black    (Fig.   5)    in    1847,  C. 


partments  into  which  the  cylinder  is  divided,  and 
each  compartment,  with  its  contained  turbine  wheel, 
is  separated  from  the  adjoining  compartments  by 
means  of  a  dividing  plate  or  diaphragm  formed  upon 
each  separate  section  of  the  cylinder,  or  fitted  upon 
the  driving  shaft  and  held  between  the  said  sections 
when  the  cylinder  is  put  together.  The  position  of 
the  dividing  plates  is  preferably  such  that  each  suc- 
ceeding compartment  is  of  greater  capacity  than  the 
one  preceding  it. 

"The  elastic  driving  fluid  is  admitted  at  or  near 
one  end  of  the  cylinder  into  the  smallest  compart- 
ment, and  is  discharged,  at  or  near  the  other  end  of 
the  cylinder,  into  the  open  air ;  or,  if  steam  is  used, 
it  may  be  discharged  into  a  condenser  connected 
with  an  air  pump,  operated  by  the  engine  itself  in 
the- usual  way.  In  its  passage  through  the  cylinder 
the  elastic  driving  fluid  passes  through  each  com- 
partment- in  succession,  and  actuates,  in  the  manner 
hereinafter   described,   the   turbine    wheel    contained 


FIG.   4.       INGHAM   AND   DAVIS    REACTION    TURBINE   OF    1834. 

M.  Miles  in  1849,  and  J.  and  E.  Harthan,  in  1858. 
The  Harthan  steam  turbine  is  of  the  impulse  type 
and  closely  resembles  the  modern  Curtis  turbine,  as 
much  as  any  of  these  early  designs  can  resemble  the 
turbines  in  use  at  the  present  time. 

During  the  past  decade  a  host  of  special  designs 
of  steam  turbines  have  been  patented  in  this  coun- 
try, by  both  foreign  and  American  engineers. 
Among  the  foreign  inventors,  in  addition  to  DeLaval 
of  Sweden,  Rateau  of  France  and  Parsons  of  Eng- 
land, should  be  mentioned  Richard  Schulz  of  Ber- 
lin and  Jacob  Adolf  Miiller  of  Munster,  Germany, 
and    Heinrich    Zoelly   of    Zurich,    Switzerland. 

Among  the  English  inventors  of  steam  turbines 
should  be  included  Hodgkinson,  Moorhouse,  Ash- 
ton,  Clarke,  Warburton  and  Burgum.  The  steam  tur- 
bine of  James  Moorhouse,  of  Manchester,  England, 
patented  in  this  country  in  1887,  is  very  similar  to 
some  of  the  modern  steam  turbines  and  includes  a 
number  of  impulse  wheels  in  separate  chambers,  to 
take  advantage  of  the  expansive  force  of  the  elastic 
driving  fluid  without  working  the  engine  at  too  high 
a  velocity.  The  inventor  describes  his  turbine  as 
iiillows : 

"An  iron  cylinder  is  built  up  in  sections  and  held 
together  by  longitudinal  bolts,  each  section  compos- 
ing a  separate  compartment,  the  number  of  com- 
partments varying  according  to  the  pressure  of  the 
steam  to  be  used  and  the  amount  of  expansion  re- 
quired. 

"Through  the  center  of  the  cylinder  passes  a  re- 
volving driving  shaft,  working  in  stufling  boxes  in 
ends    bolted    to   the   cylinder,   the   shaft   being   con- 


FIG.    5.       BLACK    STEAM    TURBINE    OF    1 847. 

in  each  such  compartment,  thus  causing  the  revolu- 
tion of  the  driving  shaft." 

The  first  steam  turbine  designed  by  Carl  G.  P. 
DeLaval  of  Stockholm,  was  of  the  Hero  reaction 
type,  and  was  brought  out  in  1883.  (See  Fig.  6.) 
This  turbine  has  a  central  supply  and  direct  action, 
in  which  the  shaft  of  the  turbine  wheel  is  geared,  by 
means    of    friction    beveled    wheels,    with    the   main 


driving  shaft.  It  consists  of  two  or  more  curved 
tubes,  the  inner  ends  of  which  have  a  direction  cor- 
responding with  that  of  the  axis  of  rotation,  and 
are  presented  toward  an  inlet  pipe  for  the  driving 
fluid.  'Jlie  tubes  are  mounted  between  two  metal 
disks,  one  of  which  is  furnished  with  a  hub,  by 
means  of  which  the  wheel  is  fastened  to  the  free 
end  of  the  shaft.  The  steam  enters  the  curved  tube 
in  the  direction  of  the  a.xle,  and  exerts  on  the  latter 
a  pressure  which  causes  the  friction  wheel  fastened 
to  the  axle  to  be  pressed  against  the  large  beveled 
friction  wheel  on  the  shaft. 

The  DeLaval  impulse  turbines  were  not  designed 
until  five  and  lo  years  later.  In  1894  and  1895 
(Fig.  7)  patents  were  issued  to  DeLaval  for  steam 
turbine  wheels  with  a  large  number  of  buckets  ro- 
tated by  jets  of  steam.  The  object  of  this  invention 
was  the  more  economical  use  of  the  energy  in  the 
steam,  the  latter  being  converted  into  velocity  before 
the  steam  reaches  the  turbine  wheel,  and  the  vis  viva 


FIG.  6,   DE  LAVAL  REACTION  TURBINE  OF  1883. 

of  the  steam  being  utilized  in  rotating  the  wheel 
instead   of   its    pressure. 

The  steam  turbine  invented  by  Louis  BoUmann  of 
Vienna.  Austria-Hungary,  in  1897,  was  designed  to 
reduce  the  speed  of  this  class  of  engines,  and  to 
expand  the  steam  to  a  very  high  degree  In  con- 
nection with  this  type,  the  inventor  states  that  if 
the  air  or  steam  is  of  high  pressure,  an  expansive 
force  is  set  free  between  the  plates  by  which  the 
velocity  of  escape  is  increased  much  beyond  that 
due  to  the  boiler  pressure.  If  the  latter  is  10  at- 
mospheres, the  escaping  steam  will  have  only  0.39 
atmosphere.  It  is  obvious  that  the  entire  energy 
of  expansion  and  of  the  boiler  pressure  will  be 
accumulated  as  vis  inertia  in  the  current,  giving  it 
a  velocity  of  3,550  feet  per  second. 

There  has  been  considerable  difficulty  encountered 
in  the  design  of  steam  turbines,  to  obtain  a  reversible 
engine  without  practically  duplicating  the  machinery. 
Considerable  attention  has  been  given  to  reversible 
"turbines   by  foreign    engineers.     Two  years  ago   Mi- 
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buckets,  the  reaction  and  impact  wheels  being  fast 
with  each  other,  both  wheels  being  driven  syn- 
chronously, and  producing  a  highly  effective  motor. 
During  the  same  year,  1900,  John  Bufgum  of  Rio 
Janeiro,  Brazil,  invented  a  reversible  .steam  turbine 
of  the  circumferential-flow  type  (Fig.  9),  in  which 
the  steam  actuates  either  direction  in  the  same  con- 
ditions and  power.  Messrs.  Clarke  and  Warburton 
of  Newcastle-upon-Tyne,  England,  also  designed  a 
compound  steam  turbine  of  the  reversible  type,  in 
which  special   care  was  taken   to  reduce  to  a   mini- 


FIG.    7,       DE  LAVAL   TURBINE    WHEEL    OF    1895, 

mum  the  loss  of  power  arising  from  leakage  of  the 
operating  fluid  at  those  parts  where  the  steam  shaft 
passes  through  the  casing  or  separating  partitions, 
at  the  same  time  not  retarding  the  speed  of  the 
shaft. 

Within  the  last  two  years  there  has  been  great 
activity  in  the  design  of  expansive-fluid  turbines. 
Recentl"  Harold  T.  .>\shton  of  London  designed  two 
engines  of  this  type  (see  Fig.  lO)  having  members 
rotatable  positively  and  negatively  by  the  flow  of 
the  working  fluid  through  them.  The  object  of  this 
design  was  to  so  dispose  the  blades  or  guides  and 
fluid-supply  conduit  that,  opposite  rotative  reactions 
are  set  up  between  the  rotating  members  only,  and 
not  between  such  members  and  the  walls  of, the 
supply  pipe,  or  the  stationary  casing  or  frame  6f 
the  machine. 

The   accompanying  diagram    (Fig.    ii)    shows   the 


FIG.    II.       HODGKINSON    FLUID-PRESSURE  TURBINE  OF  I9OI. 

design  of  a  steam  turbine  invented  bj^  Francis  Hodg- 
kinson,  in  which  s^iecial  means  are  provided  for 
attaching  the  blades  or  vanes  to  the  supporting  drum 
of  a  fluid-pressure  turbine.  They  are  of  such  a 
character  as  to  permit  of  ready  insertion  and  re- 
moval, at  the  same  time  insuring  the  locking  of 
the  blades  in  position  as  rigidly  as  if  they  were  cast 
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creasing  from  one  end  to  the  other  of  the  engine 
cylinder.  The  expansion  of  the  steam  is  thus  ad- 
vantageously utilized,  finally  being  carried  nut 
through  the  exhaust  port. 

[To  be  continued.] 


Tesla  Split-phase  Patents  Upheld. 

Judge  Archbald  of  the  United  States  Circuit 
Court  for  the  Eastern  District  of  Pennsylvania  has 
just  handed  down  a  decision  in  the  suit  of  the 
Westinghouse  Electric  and  Manufacturing  Company 
against  H.  C.  Roberts  and  the  Sangamo  Electric 
Company,  which  may  have  an  important  bearing 
upon  alternating-current  meters  and  fan  motors. 
The  suit  was  under  the  so-called  Tesla  split-phase 
patents.     The  defendants'  device  against  which  suit 


FIG.    8.       O'CONNELL   TURBINE    MOTOR    OF    igOO. 

was  brought  was  a  meter  formerly  made  by  the 
Sangamo  Electric  Company,  but  the  manufacture 
of  which  was  discontinued  about  two  years  ago. 
The  court,  after  a  careful  review  of  the  testimony, 
decided  that  the  complainant  had  satisfactorily 
proved  that  Tesla's  date  of  invention  preceded  that 
of  Farraris'  and  others,  and  that  the  device  in 
question  was  an  infringement.  Evidence  was  ad- 
duced by  the  Westinghouse  Electric  and  Manufac- 
turing Company  showing  that  Tesla's  date  of  in- 
vention was  several  months  prior  to  the  Farraris' 
publication. 

On  the  part  of  the  Westinghouse  company  it  is 
declared  that  "the  importance  of  these  patents  can 
scarcely  be  over-estimated  as  the  most  successful 
alternating-current  meters  and  motors  of  small  size 
are  tributary  to  them." 

For  the  defendants   an   appeal  will  be  taken  from 
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fii;.  9.     Biirt-'iim  Steam  Turbine  of  uioo. 


FiK.  TO.    Ashton  Steam  Turbine  of  iqoi. 
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chael  O'Connell  of  Cappoquin,  Ireland,  invented  a 
reaction  and  radial-flow  turbine  (Fig.  8)  arranged 
to  permit  the  operator  conveniently  to  stop,  start 
or  reverse  the  motor  whenever  desired.  In  this  in- 
vention there  is  a  reaction  wheel  and  an  impact 
wheel,  in  which  either  may  be  driven  to  the  exclu- 
sion of  the  other.     In  one  type  there  are  deflecting 


in  position.  The  Hodgkinson  .steam  turbine  con- 
sists of  a  rotatable  drum  having  a  series  of  groups 
of  buckets,  and  a  stationary  member  having  a  cyl- 
inder for  the  drum,  and  an  inlet-port  adapted  to 
supply  steam  at  boiler  pressure.  There  is  a  series 
of  guide  vanes  alternating  with  the  rotatable  blades, 
the  number   of  vanes   in   the   successive   groups    in- 


Judge  Archbald's  decision  to  the  United  States  Cir- 
cuit  Court  of   Appeals   for  the  Third   Circuit. 


W.  M'.  Snyder  has  been  granted  a  franchise  by 
the  City  Council  of  Snohomish,  Wash.,  for  a  trolley 
line  through  the  city.  The  line  will  probably  be 
extended  through   the   rich   Snohomish   Valley. 
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Surface-contact   and   Third-rail    Im- 
provements. 

Two  recent  inventions  relating"  to  snrface  con- 
tact and  third-rail  systems  are  of  interest.  They  are 
those  of  Benjamin  Harry  Bedell  of  London,  Eng- 
land, and  John  H.  Hnghes  of  Greenwich.  Conn.  Mr. 
Bedell,  by  his  invention,  seeks  to  remedy  the  evils 
of  leakage  which  often  takes  place  from  the  feeders 
within  tile  condnils  to  the  road  studs  used  in  some 
systems  of  surface  contact.  This  leakage  is  some- 
times of  sufficient  strength  to  .shock  persons  or 
horses  stepping  upon  the  studs  and  making  con- 
nections from  them  to  the  ground. 

To  accomplish  the  desired  end  the  insulating 
surface  between  the  live  conductor  and  the  stud 
or  parts  normally  in  electrical  connection  with  it  is 
completely  intersected  by  a  hand  of  conducting  ma- 


FIG.    I.       SURF.\CE-CONTACT    IMPROVEMENTS. — BEDELL 
PATENT. 

lerial  across  which  any  leakage  current  from  the 
live  conductor  to  the  stud  would  be  obliged  to  pass 
before  it  could  reach  the  stud.  This  band  is  elifi- 
ciently  connected  to  the  rails  or  to  earth  direct, 
ivhich  insures  all  the  leakage  current  from  the  live 
conductor  passing  direct  to  earth  without  going  first 
to  the  stud,  .so  that  it  is  impossible  for  the  stud 
to  be  made  or  maintained  alive  by  leakage  from 
the  live  conductor,  no  matter  bcv,'  perfect  the  in- 
sulation of  the  stud  may  be. 

In  the  accompanying  drawings.  Fig.  i  is  a  trans- 
verse section  illustrating  the  improvements  applied 
to  a  system  in  which  a  flexible  conductor  is  carried 
on  insulators  in  a  conduit :  and  Fig.  2  is  a  view 
similar  to  Fig.  i.  illustrating  the  improvements  ap- 
plied to  a  system  in  which  the  switch  devices  are 
contained   in  boxes  beneath  the   road  studs. 

Referring  first  to  the  arrangement  shown  in  Fig. 
I.  (a)  is  the  contact  stud,  extending  down  into  the 
insulating  conduit  (b),  which  carries  a  number  of 
roller  msulators  (c)  rotatably  mounted  upon  pins 
(d)  held  in  the  conduit,  (c)  being  the  flexible  cable 


FIG.  2.       SURFACE-CONTACT    IMPROVEMENTS.  -  BEDELL 
PATENT. 

which  is  carried  by  the  insulators.  .According  to  the 
invention  the  aforementioned  strip  of  conducting 
material  is  in  this  case  formed  by  the  pin  (d),  and 
one  end  fd')  of  the  pin  is  extended  through  the 
conduit,  and  Is  earthed  or  connected  to  the  rails. 
By  this  arrangement  all  leakage  current  from  the 
live  cable  must  pass  through  the  pin  before  it  can  in 
any  way  reach  the  stud  (z),  and  as  the  pin  is 
earthed  such  current  cannot  reach  the  stud. 

In  Fig.  2  the  stud  (a)  depends  into  a  bo.x  (g) 
which  carries  the  switch  device  (h)  in  connection 
with  the  live  cable  (i).  In  this  arrangement  the 
conducting  band  is  in  the  form  of  the  metal  strip 
(j),  which  divides  the  insulating  surface  of  the  up- 
per part  of  the  box  into  two  parts.  It  is  connected 
to  earth  by  the  wire  (k),  passing  from  it  through 
the  box  to  an  earth  connection,  so  that  any  sur- 
face leakage  from  the  contact  (h)  or  other  normally 
live  parts  cannot    reach   the   stud,   since   it   must  of 


necessity  first  pass  through  the  strip  and  thence 
direct  to  earth.  The  position  of  the  earth-connected 
conducting  band  upon  the  insulating  surface  may 
lary  in  its  relative  position  with  respect  to  the  nor- 
mally live  and  normally  dead  parts  between  which 
it  is  desired  to  prevent  leakage.  It  is  usually  pre- 
ferred, howfever,  to  put  it  somewhat  nearer  to  the 
normally  dead  parts,  as  shown  in  Fig.  2,  as  by  this 
arrangement  the  total  amount  of  leakage  current  is 
reduced. 

The  invention  of  Mr.  Hughes  is  a  protected  third 
rail.  Fig.  3  is  a  vertical  transverse  section  of  the 
system.  The  rail  is  essentially  an  angle-bar  with 
one  flange  (a)  of  considerably  greater  width  than 
the  other  flange  (b).  The  web  of  flange  (a)  has 
an  intermediate  offset  (c).  Flange  (a),  being  the 
vertical  support  of  flange  (b).  called  the  "rail  head," 
has  its  lower  portion  (a')  located  intermediately 
of  the  lateral  range  of  the  rail  head  for  facilitating 
limited  lateral  dimensions  of  the  structure,  as  will 
appear  further  on.  The  method  of  insulating"  the 
support  for  the  rail  head  is  plainly  shown  in  the 
drawing. 

The  conducting  shoe  (m)  is  carried  on  a  bracket 
(n).  which,  it  is  to  be  understood,  is  suitably  at- 
tached to  the  car,  the  arrangement  being  such  that 
the  upper  surface  of  the  shoe  makes  contact  with 
the  under  surface  of  the  rail  head  to  facilitate  the 
application  of  a  protective  guard  over  the  top  and 
the  outside  of  the  rail.  For  such  a  guard  there 
may  be  provided  a  continuous  angle  structure  of 
wood  strips  suitably  reinforced  at  the  angle  of 
junction  by  metallic  angle  brackets.  The  brackets 
are  reinforced  with  strengthening  ribs,  the  chief 
need  of  reinforcement  being  in  the  location  of  the 
joint.     This  guard  is  mounted  on  the  outer  \-ertical 
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surfaces  of  the  outer  brackets  (h).  On  the  inner 
margin  of  the  top  strip  (p)  of  the  guard  is  a  drop 
rib  of  wood  or  other  protective  material,  guarding 
against  contact  with  the  inner  edge  of  the  rail  head. 
It  will  now  be  seen  that  the  lateral  offset  in  the 
vertical  rail  flange  in  the  direction  of  the  vertical 
member  of  the  protective  guard  enables  wider  di- 
mensions of  the  rail  head  within  a  given  breadth 
of  the  guard  and  at  the  same  time  properly  center- 
ing the  support  \\'ithin  the  gripping  jaws  of  the  sup- 
porting  l^rackets. 


Space-telegraph   Test  on    Lake   Michi- 
gan. 

'I'hc  first  official  lest  of  the  De  Forest  space- 
telegraph  system  on  Lake  Michigan,  liy  which  it  is 
proposed  to  maintain  communication  Lietween"  lake 
steamers  during  their  trips  across  the  lake  and  the 
shore  stations,  was  made  on  September  12th.  The 
Graham  &  Morton  line  steamer  City  of  Milwaukee 
is  equipped  with  De  Forest  instruments,  and  it  was 
on  board  this  boat  that  the  test  was  made.  The 
steamer  left  Chicago  about  two  o'clock  accompanied 
liy  newspaper  men  and  others  who  had  been  in- 
vited by  J.  W.  Thorne  of  Montgomery  Ward  &  Co.. 
in  the  tower  of  whose  building  the  Chicago  station 
is  located. 

Some  difficulty  was  at  first  experienced  in  getting 
the  apparatus  to  work  satisfactorily,  but  after  a  few 
careful  adjustments  communication  was  established 
and  successfully  maintained  at  a  distance  of  20 
miles  from  shore,  beyond  which  di.stance  the  vibra- 
tions became  quite  weak.  The  party  also  inspected 
the  station  in  the  tower  of  the  Montgomery  Ward 
Building,  and  the  test  was  considered  successful. 
Since  the  official  test  was  made  some  new  parts 
have  been  added  to  the  apparatus  and  numerous 
messages   have   been    sent   to   greater   distances,    al- 


though soi"ne  slight  difficulty  has  been  encountered, 
'i'hose  who  are  directly  connected  with  this  system 
are  confident,  from  the  result  of  Saturday's  test, 
that  within  a  short  time  space  telegraphy  will  of- 
ford  communication  with  lioats  at  any  point  ,  on 
the  lake. 


Space-telegraph    Station    at   Cleveland, 
Ohio. 

The  accompanying  illustration  shows  the  new  De- 
Forest  space-telegraph  station  at  Cleveland,  Ohio, 
which  is  just  completed.  It  is  situated  at  Irvington- 
on-the-Lake,  about  10  miles  east  of  the  city,  on  a 
slight  bluff  30  feet  above  the  water.  Two  large 
n"iasts  have  been  erected  a  hundred  feet  apart  and  at 
right  angles  to  the  shore  of  the  lake.  Suspended 
between  the  tops  of  these  masts  is  a  large  copper 
wire,  hanging  from  which  are  about  20  smaller  wires, 
which  form  the  screen  or  antenna,  which  is  used  in 


SPACE-TELEGRAPH    STATION    AT    CLEVELAND,    0. 

sending  and  receiving  messages.  The  wires  of  this 
screen  converge  to  a  point  before  entering  the  station 
house,  which  is  a  small  cottage  directly  between  the 
two  masts.  The  masts  are  among  the  tallest  of  their 
kind  in  America,  being  207  and  209  feet  high,  re- 
spectively. 

Entering  the  station  house,  two  of  the  wires,  which 
are  insulated  from  the  others,  are  led  to  the  receiving 
bo.x  and  respondcr.  These  two  wires  are  all  that 
are  necessary  for  receiving.  The  remainder  are  con- 
nected with  the  sending  machine  and  transformers. 
A  large  current  is  not  necessary  in  sending,  but  a. 
small  current  is  passed  through  step-up  transforfners 
until  a  very  high  voltage  is  obtained.  This  current 
is  obtained  from  a  lo-horsepower  gasoline  engine, 
which  runs  a  dynamo.  ■  The  engine  aiid  dynamo 
house  is  situated  south  of  the  station  house  proper, 
at  a  distance  of  about  ,150  feet,  in  order  that  the 
noise  and  jar  may  not  interfere  with  receiving  or 
sending  messages. 

The  .station  is  in  direct  connection  with  the  West- 
ern Union  Telegraph,  and  also  telephone  lines,  so 
that  a  person  at  any  place  will  only  have  to  telephone 
or  telegraph  to  the  station  and  the  message  will  be 
at  once  repeated  to  its  destination.  This  does  away 
with  having  the  message  repeated  through  the  city 
office. 

The  steamer  City  of  Erie  is  to  be  equipped  with 
space-telegraph  apparatus  at  once,  and  the  City  of 
Buffalo  immediately  after.  These  boats  will  be  in 
touch  with  the  shore  at  all  times,  and  will  be  the 
first    to   be   equipped    on    Lake    Erie. 

The  station  at  Cleveland  is  only  a  part  of  the  De- 
Forest,  system  which  is  intended  eventually  to  em- 
brace the  Great  Lakes  in  a  chain  of  stations.  During 
the  last  year  the  DeForest  company  has  made  good 
lirogress  and  a  vigorous  development  policy  has 
been  pursued.  On  the  Great  Lakes,  the  DeForest 
Wireless  Telegraph  Company  of  Canada  has  now 
in  commercial  operation,  it  is  said,  stations  at  Ham- 
ilton, Toronto,  Cleveland  and  Buffalo,  and  to  com- 
plete this  chain  it  is  proposed  to  establish  stations 
at  Port  Huron,  the  Soo,  Mackinac,  Duluth,  Mil- 
waukee,   Grand    Island    and    Muskegon. 

The  first  message  from  Cleveland  to  Buffalo 
was  sent  on  August  6th,  the  distance  being  r8o 
miles,  partly  overland. 
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The  steam  turbine  now  looms  so  large  on  the 
industrial  horizon  that  the  historical  article  on 
"The  Development  of  the  Steam  Turbine,"  by  Mr. 
Frank  C.  Perkins,  which  is  begun  in  this  issue 
of  the  Western  Electrician,  will  be  appreciated  by 
all  readers  of  this  journal.  Mr.  Perkins  has  col- 
lected much  interesting  data  which  will  be  found 
valuable  by  students  of  mechanical  engineering  as 
well  as  power-house  designers  and  operators  of 
power  plants.  The  article  will  be  published  in  two 
cr   more   installments   and   is    fully    illustrated. 


W'e  take  pleasure  in  publishing,  on  another  page. 
Mr.  Bion  J.  Arnold's  communication,  in  which  he 
.'tates  that  on  June  15th  last  two  trips  were  made 
at  Lansing,  Mich.,  in  a  single-phase  car  of  his  de- 
sign. In  an  introductory  paragraph  to  an  article 
from  the  London  Electrician  describing  the  Finzi 
single-phase  traction  experiments  in  Milan,  Italy, 
i  rinted  in  the  Western  Electrician  of  August  29th, 
\  e  were  careful  to  point  out  that  the  English  jour- 
i.al,  in  giving  the  palm  of  priority  to  Dr.  Finzi, 
V  as  possibly  unaware  of  the  stage  reached  by  ex- 
leriments  with  single-phase  railway  systems  in  the 
United  States.  We  did  not  feel  at  liberty  at  that 
time  to  allude  more  specifically  to  Mr.  Arnold's 
.single-phase  traction  work,  which,  although  its  gen- 
eral trend  is  well  known  to  engineers  in  the  United 
States,  has  not  yet  been  described  in  detail.  We 
are  now  gratified,  however,  by  the  receipt  of  a 
letter  from  Mr.  Arnold,  for  publication,  fixing  the 
exact  date  of  a  trip  made  by  his  single-phase  car 
carrying  passengers.  There  seems  to  be  no  doubt 
that  Mr.  Arnold  has  established  his  claim  to  priority 
in  this  important  invention,  and  we  are  pleased  that 
the  credit  for  this  achievement  should  be  rightfully 
bestowed   on   an   American   electrical   engineer. 


Meeting  amid  the  charms  of  the  Thousand  Isl- 
ands of  the  St.  Lawrence,  the  Association  of  Edison 
Illuminating  Companies,  at  its  twenty-fourth  con- 
vention last  week,  discussed  a  varied  and  interesting 
business  programme  and  at  the  same  time  did  not 
fail  to  enjoy  itself  Restricted  in  membership  to 
Edison  licensee  companies  and  of  comparatively 
small  size,  the  Edison  Association  is  a  remarkably 
compact,  self-centered  body.  Its  members  are  well 
acquainted  with  one  another,  and  look  forward  with 
eagerness  to  the  annual  meetings,  which,  wuth  a 
liberal  sprinkling  of  ladies  and  visitors,  have  pleas- 
ant social  features.  The  'convention  of  last  week 
was  far  from  being  an  exception  in  this  respect ;  the 
various  forms  of  entertainment  were  diversified  and 
numerous.  We  wish,  for  the  benefit  of  the  industry, 
that  the  Western  Electrician  could  give  a  general  ac- 
count of  the  technical  papers  and  discussions,  but  the 
association  has  a  peculiar  business  coherence,  as 
we  have  intimated,  and  its  well-known  policy  of 
privacy  has  been  consistently  adhered  to  for  a  series 
of  years.  However,  we  give  a  brief  outline  report 
of  the  meeting  in  this  number,  and  in  a  future  issue 
or  future  issues  we  shall  present,  in  whole  or  in 
abstract,  the  four  papers  which  the  association  per- 
mits to  be  made  public. 


Fair-mindedness  should  be  a  characteristic  of  all 
electrical  men,  and  therefore  we  publish  in  this 
issue,  in  full,  a  recent  bulletin  of  the  Hatch  Experi- 
ment Station  of  the  Massachusetts  Agricultural  Col- 
lege at  Ainherst,  Mass.,  on  "Injuries  to  Shade  Trees 
from  Electricity."  The  title  of  the  essay  is  more 
alarming  than  the  dissertation  itself,'  for  Dr.  George 
E.  Stone,  its  author,  who  is  a  botanist,  is  careful 
to  say  that  "On  the  whole,  the  cases  of  killing  trees 
by  escaping  electricity  are  very  rare,  and  by  no 
means  so  numerous  as  is  generally  believed.  Be- 
cause a  large  number  of  trees  adjacent  to  electric 
railroads  happen  to  become  sickly,  it  must  not  be 
concluded  that  electricity  is  the  cause  of  these  ab- 
normal  conditions  in  all  cases." 

Of  course,  no  one  can  deny  that  in  some  instances 
shade  trees  are  injured  by  reason  of  the  existence  of 
overhead  electrical  wires,  usually  not  because  of 
the  electricity  passing  over  the  wires,  but  owing 
to  the  cutting  and  pruning  and  attaching  done  by 
the  construction  gang.  Usually,  this  is  a  case  of 
the  survival  of  the  fittest;  the  means  of  electrical 
comiuunication  or  electrical  power  transmission  are 
more    essential    to    the    cornmunity    than   the   shade 


trees.  But  nevertheless  every  right-minded  person 
has  an  abiding  admiration  for  a  fine  tree,  and  every 
householder  has  a  real  affection  for  the  graceful 
trunks  and  masses  of  foliage  that  surround  his  domi- 
cile, unless  he  be  so  unfortunate  as  to  be  entirely 
treeless.  It  is  well,  therefore,  to  show  due  atten- 
tion to  the  trees,  and  Dr.  Stone's  paper  gives  many 
valuable  and  interesting  facts,  not  accessible  else- 
where, in  relation  to  them  in  their  proximity  to 
electric  wires. 

The  author  has  collected  much  useful  data,  par- 
ticularly in  relation  to  the  resistance  of  trees,  al- 
though it  must  be  confessed  that  he  exhibits  some 
confusion  in  his  electrical  phraseology,  as,  for  in- 
stance, where  he  speaks  of  the  "enormous  currents" 
of  alternating-current  wires,  when  it  is  obvious  that 
"high  voltages"  are  meant.  He  shows,  correctly 
enough,  no  doubt,  that  up  to  a  certain  point  electric 
currents  are  a  stimulus  to  growing  plants,  afterward 
becoming  a  retardation,  which  may  be  increased  to 
such  a  degree  as  to  result  in  total  destruction  of 
plant  life.  The  upshot  of  the  whole  discussion  ap- 
pears to  be  that  electricity,  in  its  connection  with 
plant  life  and  everything  else,  is  a  good  thing  when 
properly  controlled.  Therefore,  the  relation  of  the 
overhead  electric  wires  to  the  shade  trees  ought  to 
be  readily  adjusted  to  the  satisfaction  of  all  by  ap- 
proved insulation  and  mutual  respect  on  the  part  of 
the   wire  owner  and  the  tree  protector. 


Much  discussion  has  arisen  regarding  the  ques- 
tion whether  there  is  danger  to  firemen  resulting 
from  a  stream  of  water  from  a  hose  coming  in  con- 
tact with  high-tension  electric  mains.  According  to 
experiments  made  by  Professor  Weber  in  1897  and 
Dr.  Kath  in  iSgg,  a  human  being  can  barely  stand, 
without  fatal  results,  a  current  of  0.03  of  an  ampere 
passing  through  the  body.  The  pressure  required 
to  pass  this  amount  of  current  through  the  body,  of 
course,  depends  upon  the  resistance  of  the  tissues 
and  the  contact  resistance.  The  same  experimenters 
ascertained  that  the  average  resistance  from  the 
hands  to  wet  earth  is  15,000  ohms. 

With  these  results  of  Weber  and  Kath  in  hand,  a 
series  of  experiments  was  carried  out  at  the  Char- 
zow  power  station  in  Germany.  Measurements  were 
made  of  the  current  and  voltage  between  the  hose 
nozzle  and  the  contact  with  the  stream  on  the  live 
wire.  By  Ohm's  law  the  resistance  was  ascertained. 
Then,  knowing  the  resistance  of  a  man's  body  to 
wet  earth,  it  was  easy  to  calculate  the  length  of 
stream  necessary  before  the  operator  would  be  out 
of  danger  from  the  wires.  These  experiments  were 
carried  out  with  different  kinds  of  high-pressure 
mains  and  with  different  voltages.  Four  are  enum- 
erated: 

Experiment  i. — On  a  three-phase,  star-coupled 
circuit,  with  6,000  volts  between  lines  and  the 
neutral  earthed.  The  wires  were  bare  and  well 
cleaned.  Each  had  a  section  of  95  square  milli- 
meters. The  tests  show  that  a  distance  of  300  milli- 
meters is  sufficient  for  safety  with  pure  water,  while 
when  o.s  per  cent,  of  soda  is  added  the  distance 
must  be  increased  to  about  1,000  millimeters  before 
the  current  falls  to  0.03  ampere.  Though  this  re- 
moves the  danger,  an  uncomfortable  shock  will  cer- 
tainly still  be  felt. 

Experiment  2. — On  a  three-phase  circuit  with  125 
volts  between  lines.  In  this  case  one  of  the  mains, 
instead  of  the  neutral,  was  earthed.  Though  the 
distance  was  reduced  as  low  as  30  millimeters,  the 
current  never  reached  the  limiting  value,  being  only 
0.0024  ampere  at  30  millimeters  with  pure  water  and 
0.0073   ampere   with   0.5   per   cent,   of  soda   added. 

Experiment  3. — On  a  direct-current  traction  cir- 
cuit supplied  from  accumulators  at  550  volts  with 
the  negative  pole  earthed.  With  pure  water  the 
limit  of  0.03  ampere  was  not  reached,  even  with  a 
distance  of  only  30  millirneters,  the  actual  current 
being  only  0.016  ampere.  With  0.5  per  cent,  soda 
in  the  water  the  limit  was  just  reached  at  30  milli- 
meters, and  the  current  was  0.026  ampere  at  a  dis- 
tance of  80  millimeters. 

E.xperiment  4. — With  240-volt  direct  current 
the  limiting  value  was  not  reached  at  all,  though  the 
distance  was  reduced  to  50  millimeters,  the  current 
being  only  0.0076  with  pure  water  and  o.oii  with 
0.5  per  cent,  soda  solution. 

These  experiments  indicate  clearly  that  the  dan- 
ger is  not  so  great  as  some  people  have  supposed. 
Firemen  will  be  comforted  with  the  knowledge  that 
at  a  distance  so  near  as  one  foot  a  6,000-volt  alter- 
nating .  current  is  powerless  to  administer  a  fatal 
shock  through  a  stream  of  water  from  a  hose.  At 
greater  distances  and  with  lower  voltages  the  danger 
is  decreased. 
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The  British  Association. 

Perhaps  the  most  noteworthy  feature  of  the  an- 
nual meeting  of  the  British  Association  for  the  Ad- 
vancement of  Science  wliich  was  begun  at  South- 
port,  England,  on  September  gth,  was  the  presiden- 
tial address  of  Norman  Lockyer.  The  president 
spoke  on  "The  Influence  of  Brain  Power  on  His- 
tory," and  in  the  course  of  his  remarks  he  referred 
at  length  to  the  struggle  for  existence  in  modern 
communities.  He  showed  that  British  industries 
were  suffering  from  international  competition,  and 
dwelt  on  the  necessity  for  a  body,  such  as  the  Brit- 
ish Association,  dealing  with  the  organization  of 
science.     He  said  in  part : 

"Our  position  as  a  nation,  our  success  as  mer- 
chants, are  in  peril,  chiefly — dealing  with  preventa- 
ble causes — because  of  our  lack  of  completely  effi- 
cient universities  and  our  neglect  of  research.  We 
in  Great  Britain  have  11  universities  competing  with 
134  state  and  privately  endowed  universities  in  the 
United  States  and  22  state-endowed  in  Germany. 
The  German  state  gives  to  one  university  more  than 
the  British  government  allows  to  all  the  universi- 
ties and  university  colleges  in  England,  Ireland, 
Scotland  and  Wales  put  together  These  are  the 
conditions  which  regulate  the  production  of  brain 
power  in  the  United  States,  Germany  and  Great 
Britain,  respectively,  and  the  excuse  of  the  gov- 
ernment is  that  this  is  a  matter  for  private  effort. 
Do  not  our  ministers  of  state  know  that  other  civil- 
ized countries  grant  efficient  state  aid,  and  further, 
that  private  effort  has  provided  in  Great  Britain 
less  than  10  per  cent,  of  the  sum  thus  furnished  in 
the  United  States  in  addition  to  state  aid?" 

The  president  then  compared  the  vast  sums  spent 
by  the  British  government  on  "sea  power"  and  the 
small  amounts  expended  on  "brain  power,"  and  ad- 
vocated duplicating  the  navy  estimates  of  iS8S-g, 
£24.000,000,  and  devoting  that  amount  to  the  in- 
crease of  Great  Britain's  brain  power.  He  con- 
cluded by  advocating  the  establishment  of  a  scien- 
tific national  council  to  act  as  an  advisory  com- 
mittee to  the  government. 

The  1904  meeting  will  be  held  at  Cambridge. 
Professor  Dewar  announced  that  the  council  recoin- 
mended  the  acceptance  of  the  invitation  to  hold  the 
meeting  of  1905  in  South  Africa,  and  the  invita- 
tion was  accepted  by  the  association.  The  South 
African  colonies  have  promised  to  contribute  $30,000 
toward  the  cost  of  the  transportation  of  the  mem- 
bers. At  the  second  day's  session  A.  J.  Balfour, 
premier  of  England,  was  elected  president,  to  pre- 
side  at   the   1904  meeting. 


Washington  (D.  C.)  Waterpower. 

The  War  Department  has  formally  approved  the 
plans  for  the  proposed  Potomac  River  dam  for  the 
Great  Falls  power  scheme  which  the  late  Benjamin 
F.  Butler  set  in  motion  20  years  ago.  The  project 
will  now  be  given  a  chance  to  develop  into  practical 
results.  On  the  indorsement  of  General  Gillespie, 
chief  of  engineers,  the  specifications  for  a  dam  to  be 
built  below  the  government  dam.  which  fills  the 
resen-oirs  for  the  water  supply  of  Washington,  D.  €., 
are  approved,  and  the  work  is  expected  to  be  begun 
within  a  short  time.  The  plans  describe  a  work. 
which  will  provide  electric  power  for  lighting  Wash- 
ington, furnishing  motive  power  for  its  street  rail- 
ways and  many  other  institutions  requiring  power. 
The  new  dam  will  extend  across  the  Potomac  River 
and  join  the  government  dam  on  the  Maryland  side. 
Its  construction  will  make  it  necessary  to  raise  the 
government  dam  two  feet.  This  change  in  the  gov- 
ernment property  is  to  be  made  at  the  expense  of 
the  power  company.  As  the  whole  work  is  above 
the  head  of  navigation,  the  permission  of  the  gov- 
ernment applies  only  to  such  questions  as  are  in- 
volved in  the  possible  interference  with  the  water 
supply  rights   of   the  government. 


Illinois  State  Electric  Association. 

Secretary  Chubbuck  and  the  other  officers  of  the 
Illinois  State  Electric  Association  have  arranged 
matters  this  year  so  that  the  fourth  annual  meeting 
of  the  association  will  take  the  form  of  an  excur- 
sion to  the  exposition  grounds  at  St  Louis  and  up 
the  Mississippi  and  Illinois  Rivers,  on  the  steamer 
Illinois,  as  far  as  Beardstown,  111.  The  association 
will  meet  at  the  Southern  Hotel,  St.  Louis,  at  9 
a.  m.,  on  Saturday,  September  19th,  and  will  leave 
promptly  for  the  World's  Fair  grounds,  which  will 
be  inspected.  Lunch  will  be  taken  on  the  grounds, 
and  at  3  p.  m.  the  partv  will  take  the  steamer. 
Spending  Saturday  night  at  Alton,  the  next  day 
will  be  spent  on  the  Illinois  River  as  far  as  Beards- 
town.  The  use  of  the  steamer  is  donated  by  the 
Fish  Commission  of  the  state  of  Illinois,  and  mem- 
bers of  the  association  are  looking  forward  to  a 
very   pleasant   excursion-convention. 


Association  of  Edison  Illuminating 
Companies. 

Under  the  presidency  of  Mr.  Louis  A.  Ferguson 
of  Chicago  the  Association  of  Edison  Illuminating 
Companies  added  another  to  its  list  of  successful 
conventions  last  week  at  The  Frontenac,  Thousand 
Islands,  near  Clayton,  N.  Y.  The  place  of  meet- 
ing was  doubly  advantageous;  it  has  the  charm  of 
beautiful  natural  scenery  and  it  has  not  the  many 
distractions  of  a  large  city  to  entice  the  delegates 
away  from  the  work  in  hand.  The  sessions  were 
held  on  September  8th  to  loth,  inclusive,  with  Pres- 
ident Ferguson  in  the  chair.  The  programme  in- 
cluded the  presentation  and  discussion  of  papers 
named  in  the   following  list : 

"Commercial  Experience  with  Nernst  and  Merid- 
ian  Lamps,"   by   W.    B.    Thompson,   Detroit,   Mich. 

"Purchased  Electric  Power  in  Factories,"  by  E. 
W.    Lloyd,    Chicago,   111. 

"Operating  Features  of  High-tension  Power  Sta- 
tions," by  W.   F.  Wells,  New  York,   N.   Y. 

"Position  of  Steam  Turbines  in  Central-station 
Operation,"  by  August  Kreusi,  Schenectady,  N.  Y. 

"Overhead  Pole-line  Construction  and  Operation," 
by  A.  H.  M'anwaring  and  J.  1*.  Hutchings,  Phila- 
delphia,   Pa. 

"Comparison  of  European  and  American  Engi- 
neering Practice,"  by  Charles  Schwartz,  Chicago.  111. 

"Profitable  Advertising,"  by  W.  H.  Johnson,  Phil- 
adelphia,   Pa. 

"The  Central  Station  and  the  Isolated  Plant,"  by 
Douglass   Burnett,    New   York,    N.    Y. 

"Depreciation  in  Electric-light  Plants ;  How  Esti- 
iTiated  and  Applied,"  by  H.  M.  Edwards,  New  York. 
N.   Y. 

"Selection  and  Installation  of  High-tension  Switch- 
ing Apparatus,"  by  Leonard  L.  Elden,  Boston,  Mass. 

"Illumination,"  by  C.  P.  Steimnetz,  Schenectady. 
N.    Y. 

"Results  Obtained  with  Steam  Turbines  in  Milan, 
Italy."   by   Guido    Semenza,   Milan,   Italy. 

"The  Development  of  Summer  Lighting,"  by  E. 
A.  Leslie,   Brooklyn,   N.   Y. 

"Notes  on  Commercial  Features  of  European 
Lighting  Practice,"  bv  Arthur  Williams,  New  York, 
N.    Y. 

The  election  of  officers   resulted  as   follows : 

President — Joseph  B.  McCall,  president  of  the 
Philadelphia    Electric    Company. 

Vice-president — C.  C.  Perry,  secretary  and  treas- 
urer of  the  Indianapolis  Light  and  Power  Company. 

Treasurer — Alex  Dow,  vice-president  of  the  Edison 
Illuminating   Company  of  Detroit. 

Secretary — W.  S.  Barstow  of  the  Portland  (Ore.) 
General   Electric   Company. 

Assistant  secretary — Wilson  S.  Howell,  14  Jay 
Street,   New  York  city. 

Executive  committee — Samuel  Insull,  Common- 
wealth Electric  Company,  Chicago ;  Louis  A.  Fer- 
guson, Chicago  Edison  Company :  Thomas  E.  Mur- 
ray, Edison  Electric  Illuminating  Company  of  Brook- 
lyn ;  John  W.  Lieb,  Jr.,  New  York  Edison  Company ; 
Charles  L.  Edgar,  Edison  Electric  Illuminating  Com- 
pany of  Boston. 

The  attendance  numbered  about  200,  of  whom  100 
were  delegates,  53  ladies,  and  the  remainder  visitors 
and  guests.  The  social  features  formed  a  very  con- 
spicuous feature  of  the  convention  and  were  greatly 
enjoyed.  There  were  steamboat  excursions  (with 
searchlight  effects  and  without),  yachting  parties, 
fishing  and  boating  trips,  golf  and  croquet  matches 
and  a  card  party. 

The  Chicago  delegation  included  Messrs.  Samuel 
Insull,  Louis  A.  Ferguson,  W.  M.  Anthony,  John 
F.  Gilchrist,  R.  C.  P.  Holmes,  E.  W.  Lloyd,  W.  L. 
Abbott,  R.  L.  Elliott,  George  N.  Eastman  and  Ernest 
Lunn.  Mrs.  Insull,  Mrs.  Ferguson,  Mrs.  Gilchrist, 
Mrs.  Lloyd  and  Mrs.  Anthony  were  also  in  the  party. 


BOOK  TABLE. 


Elektrische  Apparatefur  Starkstrom    (Electrical 

Apparatus     for    Heavy    Current).     By     Georg    J. 

Erlacher,  Hanover;  Jiinecke  Brothers.     1903.     Pp. 

(5%   by   SVs   inches),   225,   with    141    illustrations. 

Price,  eight  marks   ($1.60). 

Although  engineering  literature  is  so  voluminous 
that  it  is  overflowing  with  the  theoretical  treatment 
of  electricity  and  its  applications,  there  is  compara- 
tively little  upon  the  minor  details  of  equipment, 
aside  from  the  necessarily  limited  discussions  given 
in  hand  books,  that  is  available.  In  this  work  spe- 
cial attention  is  given  to  heavy-current  apparatus. 
Various  kinds  of  switches  are  described,  with  in- 
structions for  figuring  the  necessary  contact  surface. 
Circuit-breakers  are  treated  quite  fully.  Controllers, 
rheostats,  insulators,  lightning  protectors  and  the 
hundred  and  one  small  pieces  of  apparatus  aboutan 
electrical  plant,  small  in  themselves  but  of  vital  im- 
portance in  successful  operation,  make  up  the  sub- 
ject matter  of  the  book.  The  author  deprecates 
lack  of  care  in  details,  and  his  book  should  be  of 
value  in  calling  to  mind  that  it  is  the  small  thirigs 
v>'hich  often  cause  the  most  trouble,  and  to  which 
attention  should  be  given. 


Marconi  at  St.  Louis. 

Mr.  Marconi  made  his  first  trip  west  of  Buffalo 
last  week  as  the  guest  of  President  Francis  of  the 
St.  Louis  Exposition,  and  completed  arrangements 
for  a  space-telegraph  station  at  the  exposition.  Mr. 
Marconi  was  accompanied  by  Marquis  di  Solari  of 
the  Italian  Navy,  William  H.  Bentley,  Eugene  H. 
Lewis,  George  W.  Fishback  and  H.  H.  McClure. 
The  party,  arriving  at  St.  Louis  on  Sunday  even- 
ing, September  6th,  was  entertained  at  dinner  at 
the  St.  Louis  Club,  among  the  guests  being  J.  E. 
Smith,  Charles  A.  Sti.x,  August  Gehner,  members 
of  the  Committee  on  Electricity  of  the  Exposition, 
Francisco  de  Souza  Aguiar,  commissioner-general 
from  Brazil;  Masanao  Hanihard,  vice-commissioner- 
general  from  Japan ;  F.  J.  V.  Skiff,  director  of  ex- 
hibits, and  Secretary  Stevens  of  the  exposition. 
On  Monday  morning  Mr.  Marconi  and  party 
boarded  the  private  car  Electra  and  were  taken  to 
the  exposition  grounds.  After  an  informal  recep- 
tion in  the  president's  rooms,  a  light  luncheon  was 
served,  and  the  party  was  driven  over  the  grounds 
under  the  direction  of  Director  of  Works  Taylor. 
A  site  was  picked  out  for  the  long-distance  station 
which  will  be  erected  by  the  Marconi  company,  the 
location  being  just  east  of  the  Cascades  and  on  one 
of  the  highest  points  in  the  exposition  grounds. 
Twenty-five  thousand  square  feet  will  be  necessary 
for  this  station,  which  will  be  one  of  the  most  com- 
plete in  the  world.  Mr.  Marconi  stated  to  Di- 
rector Taylor  that  from  this  point  he  would  be  able 
to  send  wireless  messages  to  any  part  of  St.  Louis 
or  suburbs   with  a  mast  not  higher  than   15   feet. 

During  the  day  a  joint  committee  of  the  St.  Louis 
Chapter  of  the  Institute  of  Electrical  Engineers  and 
Engineers'  Club,  composed  of  Prof.  A.  S.  Langs- 
dorf,  H.  H.  Humphrey.  W.  A.  Layman,  Ford 
Schwedtmann,  Owen  Ford,  P.  L.  Lewis,  G.  Panta- 
leoni  and  F.  E.  Bausch,  called  upon  Mr.  Marconi 
to  pay  its  respects  and  to  express  its  regret 
that  he  was  unable  to  accept  an  invitation  to  the 
banquet  for  which  arrangements  had  been  par- 
tially made,  before  it  was  learned  that  the  dis_; 
tinguished  inventor  would  be  unable  to  remain  in 
St  Louis  until  Wednesday.  Mr.  Marconi  was 
greatly  pleased  with  the  exposition,  and  after  his 
tour  of  the  grounds,  said:  "St.  Louis  will  have 
just  cause  to  be  proud  of  the  World's  Fair  when 
completed.  The  size  and  beauty  of  the  buildings 
and  the  immensity  of  the  site  impressed  me  greatly. 
I  visited  the  last  Paris  exposition,  but  the  St.  Louis 
exposition  is  very  much  larger  than  that,  and  I 
think  will  compare  very  favorably  with  it  in  the 
beauty  of  the  general  landscape  and  the  artistic 
quality  of  its  structures.  There  will  certainly  be 
an  exhibit  of  the  Marconi  wireless-telegraph  system 
at  the  World's  Fair.  The  system  will  be  shown 
with  all  of  the  latest  improvements  and  in  full  op- 
eration. We  have  a  tentative  site,  and  only  the 
details  of  the  demonstration  remain  to  be  arranged." 


COMMUNICATION. 


Priority  in  Single-phase  Traction  Work. 

To  the  Editor  of  the  Western  Electrician : 

In  your  issue  of  August  29th  you  refer  to  an  ar- 
ticle which  appeared  in  the  London  Electrician  of 
August   14th,   from   which  you   quote   as  follows : 

"The  credit  of  first  running  an  electric  car  with 
single-phase  currents  on  a  public  tram  line  belongs 
to  Dr.  G.  Finzi  of  Milan,  in  which  city  the  trials 
were  made  a  week  or  two  ago." 

I  am  pleased  to  note  that  you  call  attention  to  the 
fact  that  the  editor  of  the  London  Electrician  was 
probably  not  aware  of  the  work  done  in  this  line 
in  this  country,  you  thereby  leaving  the  matter  in 
proper  condition  for  correction. 

Without  attempting  to  detract  in  any  manner  from 
the  true  merit  of  Dr.  Finzi's  work,  in  justice  to 
myself,  and  for  the  sake  of  historical  truth,  I  should 
call  attention  to  my  own  experiinents  in  single- 
phase  traction  work,  with  which  your  readers  are 
more  or  less  familiar,  and  state  that  upon  June  15, 
1903,  two  trips  were  made  by  a  single-phase  car 
of  my  design,  each  about  five  miles  long,  over  the 
tracks  of  the  Lansing,  St.  Johns  and  St.  Louis  Rail- 
way at  Lansing,  Mich.  On  the  first  trip  seven  pas- 
sengers were  carried,  and  on  the  second  trip  13  pas- 
sengers, consisting  of  men,  women  and  children, 
were  aboard. 

I  had  also  made  experimental  runs  prior  to  this 
date,  and  shall,  at  the  proper  time,  give  full  par- 
ticulars of  my  experiments  and  of  these  runs. 

BION  J.  ARNOLD. 

Chicago,  September   10,  1903. 
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Production    and    Distribution    of    Alter- 
nating Current  for  Large  City 
Systems. 

By   Richard   McCulloch, 

Part  III. 

Storage  Batteries  for  Sitb-slalioiis. — Storage  bat- 
teries have  lieen  installed  in  many  of  the  large  sub- 
stations for  the  purpose  of  steadying  the  load  on  the 
rotary  converters,  taking  care  of  the  peaks  of  the 
load  and  creating  a  reserve  capacity  in  the  sub-sta- 
tion in  case  of  a  brealsdown  of  the  machinery.  If  it 
is  possible,  with  any  reasonable  degree  of  accuracy, 
to  draw  the  load  curve  for  a  proposed  sub-station,  the 
question  of  whether  it  is  more  economical  to  install 
rotary  converters  or  storage  batteries  to  take  care  of 
the  peaks  may  be  determined  in  advance.  Most  rail- 
way load  curves  show  peaks  in  the  morning  and  eve- 
ning, some  portions  of  which  may  be  taken  by  bat- 
teries working  up  to  their  one-hour  rate,  provided 
the  duration  of  the  peaks  is  not  too  long.  In  case 
the  shape  of  the  peak  is  such  that  no  portion  of  it  is 
of  shorter  duration  than  three  or  four  hours,  the 
cost  of  a  battery  for  handling  it  would  probably  be 


small  amount  of  battery  and  a  large  amount  of 
rotary,  the  reserve  value  of  the  battery  is 
likely  to  be  small  ;  if,  however,  the  short  dura- 
tion and  sharp  nature  of  the  peaks  have  warranted 
a  comparatively  large  battery  installation,  the  battery 
may  be  of  sufficient  size  to  handle  the  entire  load  of 
the  sub-station  during  the  lighter  hours  of  the  day 
for  a  period  long  enough  to  tide  over  a  breakdown, 
provided  that  this  period  is  not  longer  than  half  to 
three-quarters  of  an  hour.  While  the  battery  may 
replace  those  rotaries  which  would  be  operated  for 
an  hour  or  two  on  the  peak,  it  cannot  be  depended 
upon  to  take  the  place  of  those  machines  whfch  run 
throughout  the  entire  day.     The  reserve  feature  of  a 


.The   Relative   Auvantaces    of   Alternating    anu 
Direct-current  Generation  and  Transmission. 

With  a  desire  of  learning  exactly  what  are  the  con- 
ditions in  the  cities  of  the  United  States,  a  circular 
letter  was  mailed  to  roads  in  all  cities  of  more  than 
100,000  inhabitants.  The  information  is  tabulated  in 
Table  3  for  those  railways  from  which  answers  were 
received.  It  will  be  observed  that  the  use  of  alter- 
nating current  for  city  work  is  at  present  largely 
confined  to  the  operation  of  suburban  roads  from  city 
power  stations.  With  the  exception  of  New  York, 
most  of  the  other  cities  have  a  mi.xed  system,  direct 
current    being    used    for    city    work    and    alternating 
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excessive.  It  should  be  taken  into  account  that  a 
sub-station  battery  carrying  the  peak  of  the  load  not 
only  takes  the  place  of  a  certain  amount  of  rotary 
capacity,  but  exercises  a  valuable  smoothing-out  effect 
on  the  load,  replacing  an  equivalent  amount  of  sta- 
tion capacity  at  the  central  power  plant ;  so  that  the 
investment  in  battery  should  be  compared  with  the 
investment  in  rotaries,  high-tension  feeders,  and  in 
generator  and  steam-plant  capacity  thus  dispensed 
with  at  the  power  plant.  Figured  at  the  one-hour 
discharge  rate,  the  relative  first  cost  of  storage  bat- 
tery as  compared  with  rotary  converter,  feeder  and 
steam  plant  is  approximately  $90  per  kilowatt  for 
the  storage  battery  and  $130  per  kilowatt  for  the  con- 
verter plant,  steam  plant  and  transmission  line,  the 
latter  figure  being  $30  for  the  rotary  plant  and  $100 
for  the  steam  plant  and  transmission  line.  This  es- 
timate for  rotary  and  steam  plant  is  based  on  the 
nominal  ratings  of  the  machines  and  does  not  take 
into  account  their  overload  capacities.  A  battery 
worked  on  the  peak  at  its  one-hour  rate  is  likely  to 
cost  about  the  same  or  somewhat  less  than  the  ap- 
paratus which   it  displaces. 

The  value  of  the  storage  battery  as  a  reserve  in 
heavy  sub-station  work  depends  upon  the  compara- 
tive amount  of  storage  battery  and  rotaries  which 
has    been    installed.      If    the    sub-station    contains    a 


storage  battery  is  especially  valuable  because  it  may 
be  put  into  service  immediately,  and  in  this  it  has 
the  advantage  of  the  steam  plant,  where  time  is  re- 
quired to  get  boilers  ready  for  steaming. 

In  laying  out  a  sub-station,  it  would  be  well  to 
design  the  building  with  reference  to  the  future  in- 
stallation of  storage  batteries,  even  if  it  is  not  in- 
tended to  install  them  at  once.  No  general  state- 
ment can  be  made  in  regard  to  the  advisability  of 
their  installation,  as  that  should  be  figured  out  for 
each   special  case. 

Low-tension  Sivitchboard. — The  feeder  board  for 
the  sub-station  and  the  500-volt  feeders  leading  from 
it  to  the  trolley  sections  are  practically  the  same  as 
those  used  in  connection  with  a  direct-current  sta- 
tion, and  all  of  the  devices  installed  in  the  best  di- 
rect-current stations  for  the  detection  and  isolation 
of  trouble  on  the  trolley  sections  should  also  be 
placed  in  sub-stations. 

Substation  Plans. — Figs.  7,  8  and  g  show  the  plan 
and  cross-sections  of  the  sub-stations  of  the  Man- 
hattan Railway.  These  buildings  were  designed  for 
the  purpose  of  sub-stations  and  represent  the  best 
practice  in  sub-stations  for  heavy  work.  Unfortu- 
nately, in  many  recent  installations,  sub-station  ma- 
chinery has  been  stuck  into  any  out-of-the-way  place, 
and  a  good  sub-station  design  is  comparatively  rare. 


current  for  suburban  work.  Brooklyn  and  Philadel- 
phia are  now  building  alternating-current  stations 
and  Chicago  will  probably  soon  begin  the  change  to 
alternating-current  distribution.  With  the  single  ex- 
ception of  New  York,  all  cities  of  more  than  200,000 
inhabitants  have  from  three  to  eight  power  stations. 
Whether  this  condition  is  more  economical  or  more 
desirable  than  distribution  from  a  single  power  sta- 
tion is  a  problem  which  must  be  solved  for  each  spe- 
cial case.  The  number  of  American  roads  using  al- 
ternating current  for  purely  city  work  is  at  present 
very  small,  but  it  is  likely  that  within  the  next  few 
years  many  city  roads  will  change  partially,  at  least, 
to    the    alternating-current    system. 

In  Table  4  is  tabulated  general  data  regarding  the 
alternating-current  in.stallations  in  the  large  cities. 
It  is  difficult  to  tabulate  such  data  because  special 
conditions  exist  in  nearly  every  case.  It  will  be 
noted  that  three-phase  distribution  and  a  periodicity 
of  25  cycles  per  second  is  nearly  universal. 

A  discussion  of  the  relative  advantages  of  alterna- 
ting and  direct-current  generation  and  transmission 
involves   a   discussion   of: 

(i)  The  relative  economy  and  reliability  of  gener- 
ation and  transmission,  and 

(2)  The  relative  advantages  of  one  and  several 
power  stations. 


Table  3. 

Ge7ii:ral  Data  Conct-rning  Power  Stations  in  the  Large  Cities  i>f  t/te  United  State! 


City. 

Name  of  Railway  Company. 

Population 
of  City. 

S'luare 
Miles  of 
Territory. 

Mileage 
in  City 
Limits. 

Mileatje 
Outside 

City 
Limits. 

Number 

of  D.-C. 

Power 

Stations. 

Capacity 

of  D.-C. 

Stations. 

Kilowatts. 

Number 

of  A.-C. 

Power 

Stations. 

Capacity 
of  A.-C. 

Stations, 
Kilowatts. 

Remarks. 

l.«50.093 

1,698,575 

1,293,697 

1.166,582 

575,238 

'560,892 
508,957 
451.512 
381,768 
366,350 
352,219 
342,782 
325,902 
287,104 
285,704 
285,315 
278,718 
246,070 
215.170 
206.433 
204,731 
I75,5()7 
769,10+ 
162,435 
133.859 
131.822 
125.560 

118,421 

108.374 
108,027 
105,171 
104,863 
102.979 
102,555 
1 02,479 
102,320 
102,026 

40 
40 

40 
no 

230 
84 

175 
80 

445 
520 
315 

41 

; 

38500 
40000 

3  Another  A.-C.  station  soon  to  be  put 

1      in  operation. 

Chicago  City  Ry.  Co 

3 

6 
4 
2 

8 

1 1 580 
17250 

31500 
28160 
26800 
3075 
36844 

.1  A.-C.    station     proposed    to    replace 

50 

30 

1      present  stations. 

Philadelphia  Rapid  Transit  Co 

2 

I 
I 
I 

1 7000 
16200 
2500 
2400 

A.-C.  station  under  construction. 

200 
65 
125 
116 

44 

52 

St.  Louis  and  Suburban  Ry.  Co 

Boston  Elevated   Ry.  Co 

United  Railways  and  Electric  Co 

PittsbiirK  and  Allegheny 

375 

224 

179 

6 

3 
6 

2 
5 

19200 

16150 
6500 
3900 
7695 

150Q0 

2 

130,50 

St.  Paul  and  Minneapolis  — 

150 

232 
202 

249 
i8r 

20 
J  56 

27    ■ 
35 

I 

5600 
3000 
4S00 

Also  rents  power  from  Niajiara    Falls. 

United  Railroads  of  San  Francisco  — 

63 

75 

New  Orleans  City  R.  R.  Co 

189 

311 

6 

12060 

2 

2000 

Milwaukee  Electric  Ry.  and  Litiht  Co.. 
Washint;ton  Ry.  and  Lit;ht  Co 

107 

38 

4 

4750 

■ 

600 

Kansas  City,  Mo.  and  Kan... 

167 

15 

5 

8950 

I 

0000    ■ 

A.-C.  station  under  construction. 

Public  Service  Corporation 

20 

122 
163 

j8 

lOI 

I 

6000 

7500 

I  Combined    A.-C.    and    D.-C.    station 

-j     under  construction. 

!  A.  C.  for  use  on  suburban  roads. 

■ 

3500 

68 

67 
29 

93 
145 
100 
82 
60 
55 
47 

59 
3 
2 
25 
80 

2 

3 

2 

4 
I 
2 

2620 

5000 
4000 

1 

600 

1500 

Toledo 

Toledo  /Ry.  and   Liuht  Co 

A.-C,  station  proposed. 
\  Chance  to  A.-C.  for  suburban    lines 

Worcester  Consolidated  Street  Ry.  Co. 

Syracuse  Rapid  Transit  Ry.  Co 

Fairhaven  and  VVestville  R.  R.  Co 

Public  Service  Corporation 

7475 
4000 
2975 

25 

25 

(      under  consideration. 

53 

Massachusetts  Electric  Companies 

St.  Joseph  Ry.,  Lt.,  Heat  and  Power  Co. 

650 

123 

207 

ID 

13317 

2 

14000 

Largely  an  inlerurban  system. 

50 
25 
50 
1 40 

120 
100 

58 

32 

10 

2 

I 
I 
2 

.       3500 
50OQ 
3000 
2660 

Suburban  system  run  indeptMidently. 

14 
45 

Scranton IScranton  Ry.  Co 

^VpU'inbcT   K).   ICJ03 
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Table   4. 

Data  CoHcernittg  the  Use  of  Alternating  Current  in   Various  Lxrge   Cities  of  tke  Unitui  States. 


Name  of  Company. 

Location. 

Number  of 
.'\Uernat- 
iiiE-current 
Generatinn 
Stations, 

Capacity 
of  A.-C. 
Stations. 
Kilowatts. 

GeneratiuK 
Voltage. 

Periodicity. 

Genera- 
tion, 1,  2  or 
3  Phase. 

Transmis- 
sion 
Voltase. 

Transmis- 
sion, 1.  2  or 
3  Phase. 

Number 
Of  Sub- 
stations. 

Capacity 
of  Sub- 
stations. 
Kilowatts. 

Remarks. 

Metropolitan  Street  Ry.  Co 

New  York 

New  York 

Philadelphia.., 

Brooklyn 

St.  Louis 

St.  Louis 

t 
I 

2 

1 

; 

38500 
40000 
17000 

16200 
2500 

2400 

6(ioo 
1 1000 
13200 

6600 
6600 
6600 
3       noo'. 

(          2200  \ 
3500 

I  1000 
13200 
400 
6600 
C600 
575 
2300 

13200 
IIOOO 

13200 

25 
25 
25 

25 
25 
25 
60 

34 

25 

25 
60 
25 
25 

25 

25 
25 
25 

3  phase 
3  phase 
3  phase 

3  phase 
3  phase 
3  phase 

2  pliase 

3  phase 

3  phase 

3  phase 
3  phase 

2  phase 

3  phase 
3  phase 
3  phase 

3  phase 
3  phase 
3  phase 

6600 
1 1000 
13200 

6600 
6600 
6600 
S        5000  (. 
I      10000  1 
.1        3500  '. 

t     12000  s 

j       IIOOO  ' 

f     22000  \ 
13200 
16000 
6600 
6600 
11300 
\       2300  (. 
(     26000 1 
13200 

IIOOO 
I3ZOO 

3  phase 
3  phase 
3  phase 

3  phase 
3  phase 
3  phase 

3  phase 
3  phase 
3  phase 

3  phase 
3  phase 

2  phase 

3  phase 
3  phase 

3  phase 

3  phase 
3  phase 
3  phase 

8 

y 

Undeter- 
mined 
6 

S 

4 
S 

3 

3 
4 
2 

3 
10 

5 

3 

41000 
63900 
Undeter- 
mined 
22500 
2400 
2400 

3200 

4800 

10200 
7000 
3550 
1 200 
8000 
500 
2000 

12750 

4000 
2900 

Second  A.-C.  station  under  erection. 

Philadelphia  Rapid  Transit  Co.... 
Brooklyn  Rapid  Transit  Co 

Chanije  to  .\.-C.  transmission  contemplated. 
Intended  to  use  both  A.  C.  and  D.  C. 

St.  Louis  and  Suburban  Ry.  Co 

PittsburK  Railways  Co 

Twin  City  Rapid  Transit  Co 

Minneapolis '            i 

Buffalo    ....              1 

5000 
3000 

<)6oo 
2000 
6tx) 

DOOO 

A.  C.  also  rented  from  Niagara  Falls  Co. 

I'nited  Railways  of  San  Francisco. 

San  Francisco. 

Washington  Ry.  and  Lifiht  Co 

Metropolitan  Street  Ry.  Co 

Washini-ton..., 
Kansas  City  — 
Rochester 

Denver 

Boston 

Providence 

Louisville 

Ultimately  one  D.-C.  and  one  A.-C.  station. 

Denver  City  Tramwaj*  Co 

Massachusetts  Electric  Companies. 

Rhode  Island  Company 

Louisville  Ry.  Co 

14000 
3500 
3300 

A,  C.  for  use  on  suburban  roads. 

Change  to  A.-C.  transmission  in  progress. 
A.  C.  for  use  on  suburban  roads. 
A.-C.  station  under  construction. 

The  transmission  losses  in  the  feeders  and  return 
circuit  from  a  direct-current  station  depend  entirely 
upon  the  quantity  of  copper  which  it  is  deemed  ad- 
visable to  put  into  the  feeders.  For  a  city  trans- 
mission where  the  feeders  are  long,  and  where  con- 
centrated loads  are  likely  to  occur  at  long  distances 
fiom  the  power  station,  the  transmission  losses  are 
probably  between  15  and  20  per  cent,  at  a  maxinnmi 
load  in  a  well-installed  system. 

In  an  alternating-current  transmission,  the  losses 
at  maximum  load  are  likely  to  be  about  as  follows : 

High-tension  feeders  3  per  cent. 

Transformers  2^  per  cent. 

Rotary  converters 5  per  cent. 

Low-tension  feeders 7  to  to  per  cent. 

This  makes  a  total  transmission  loss  between  the  gen- 
erator and  the  trolley  wire  of  17V0  to  2o'l!  per  cent.. 


FIG.  9.     ALTERNATING-CURRENT  SYSTEMS. — CROSS-SECTION 
OF    MANHATTAN    SUB-STATION. 

which  is  about  the  same  as  that  estimated  for  the 
direct-current  transmission.  From  these  figures  it 
will  be  seen  that  if  the  generating  plant  in  the  di- 
rect-current station  is  as  economical  as  that  in  the 
alternating-current  station,  alternating-current  gener- 
ation and  transmission  should  be  no  more  economical 
than  that  by  direct  current. 

As  to  the  relative  reliability  of  alternating  and  di- 
rect-current transmission,  the  latter  has  many  ad- 
vantages, owing  to  its  greater  simplicity.  In  the  di- 
rect-current transmission  the  current  is  sent  straight 
from  the  direct-current  switchboard  to  the  trolley 
feeders,  while  in  the  case  of  alternating-current  trans- 
mission, there  are  interposed  in  the  circuit,  in  addi- 
tion to  everything  required  in  direct-current  trans- 
mission, the  alternating-current  switches,  the  high- 
tension  feeders,  the  step-down  transformers  and  the 
rotary  converters,  .\  failure  of  any  piece  of  appara- 
tus in  this  chain,  or  a  mistake  of  any  operator,  is 
likely  to  cripple  the  .system.  With  equal  standards 
of  workmanship  and  with  an  equal  quality  of  operat- 
ing skill  in  the  two  cases,  the  direct-current  system 
would  be  the  more  reliable. 

The  real  problem  which  confronts  most  railroad 
companies  in  large  cities  is  the  question  of  the  sub- 
stitution   of    an    alternating-current    plant    equipped 


with  modern  machinery  in  large  economical  units  to 
replace  several  direct-current  plants  badly  located 
\vith  reference  to  the  load  and  containing  more  or 
less  antiquated  apparatus.  It  may  be  argued  in  favor 
of  the  operation  of  several  power  plants,  as  against 
one,  that  the  power  plants  being  located  in  different 
parts  of  the  city,  there  is  little  likelihood  of  the  same 
fire,  flood,  cyclone  or  other  calamity  destroying  all  of 
th.em,  and  thus  entirely  crippling  the  road.  This, 
and  the  fact  that  the  direct-current  system  is  the 
simpler  and  the  more  easily  comprehended  by  ordi- 
nary power-plant  men,  are  about  the  only  arguments 
which  may  Lie  advanced  for  the  several-power-plant 
plan. 

In  a  large  city  convenient  locations  for  water,  coal 
and  railroad  facilities  are  not  easy  to  obtain  near  the 
center  of  load,  and  it  is  obviously  much  easier  to 
obtain  one  good  location  for  a  central  power  plant 
than  several  good  locations  to  supiply  different  parts 
of  the  system.  A  central  power  station  should  be 
absolutely  fireproof,  and  if  the  plant  is  constructed 
on  the  unit  system,  it  would  be  a  very  great  calamity 
which  would  cripgle  more  than  one  unit.  An  acci- 
dent throwing  out  of  service  one  unit  would  not  be 
so  serious  as  an  accident  incapacitating  one  power 
station  and  thereby  crippling  the  service  in  one  part 
of  the  city.  It  is  likely,  however,  that  the  greatest 
advantages  of  the  one  central  plant  is  the  fact  that 
better  supervision  may  be  obtained,  as  it  is  much 
easier  to  get  one  good  set  of  operators  than  several, 
and  in  times  of  trouble  it  is  much  easier  to  keep  one 
plant  in  operation  than  several.  The  economy  of 
generation  where  the  same  quality  of  apparatus  is 
installed,  would  not  vary  greatly,  as  the  cost  per 
kilowatt  for  the  generation  of  power  decreases  very 
slightly  after  a  large  output  has  been  reached,  and  it 
is  assumed  that  in  either  case  the  plants  would  be 
of  large  size.  To  choose  between  the  direct  and 
alternating-current  systems  of  generation,  very  care- 
ful estimates  of  the  cost  of  installation  and  operation 
should  be  made  in  each  case,  and  decision  should  be 
reserved  imtil  after  these  estimates  are  compared. 

In  some  of  our  largest  cities,  where  heavy  loads 
must  be  taken  care  of  at  long  distances  from  the 
central  station,  or  where  the  central  station  cannot 
be  located  near  the  center  of  the  load,  or  where  rea- 
.scns  exist,  such  as  cheap  coal,  water  transportation, 
etc.,  for  locating  the  central  station  away  from  the 
center  of  load,  alternating-current  distribution 
from  a  central  station  will  probably  be  found  the 
more  economical ;  but  if  a  location  for  an  economical 
power  plant  may  be  obtained  near  the  center  of  load, 
and  the  total  city  load  is  comprised  within  a  radius 
of  five  miles  from  this  point,  as  is  the  case  of  most 
cities  of  less  than  250,000  inhabitants,  it  is  prob- 
able that  direct-current  generation  and  distribution 
from  this  central  station  will  prove  the  more  desir- 
able. Where  doubt  exists,  preference  should  be  given 
to  the  direct-current  system  on  account  of  its  greater 
simplicity,  unless  there  is  likelihood  of  a  great  ex- 
pansion of  the  system  in  the  near  future,  when  di- 
rect-current transmission  might  prove  burdensome. 
In  case  the  direct-current  system  is  adopted,  suburban 
lines  too  long  or  too  heavy  for  soo-volt  transmission 
may  be  supplied  by  alternating  current  generated  in 
the  power  plant  for  their  use,  or  by  means  of  boost- 
ers. If  the  suburban  lines  are  of  moderate  length, 
or  if  they  require  normally  only  a  small  amount  of 
power,  and  make  unusual  demands  upon  the  power 
plant  only  at  intervals,  such  as  on  holidays  and  pleas- 
ant Sundays,  which  is  the  condition  on  many  sub- 
urban roads,  these  lines  can  be  best  taken  care  of  by 
means  of  boosters,  and  the  same  boosting  system  may 
be  useful  in  operating  some  of  the  city  lines,  A 
company  which  installs  an  alternating-current  trans- 
mission sy.stem  on  its  heavy  city  lines  merely  to  fur- 
nish power  for  a  few  light,  straggling  suburban  lines 
more  economically,  would  place  itself  in  the  illogical 
position  of  allowing  the  fail  to  wag  the  doe. 

It  is  difficult  to  make  any  recommendations  as 
to  the  choice  between  alternating  and  direct-current 
distribution  in  merely  an  abstract  discussion.  All 
that  can  be  done  is  to  give  the  arguments  pro  and 
con,  with  the  advice  that  each  case  of  generation 
should  be  figured  out  for  itself,  and  no  plan  adopted 
until  its  advantages  had  been  thoroughly  demon- 
strated. The  discussion  in  this  paper  has  been  on 
current   generation  and  distribution  for  use  in  large 


cities.  The  question  of  long-distance  transmission 
has  not  been  taken  up,  and  no  attempt  has  been  made 
to  discuss  the  question  of  the  supply  of  current' for 
interurban  roads,  or  for  cities  where  the  principal 
part  of  the  load  comes  from  interurban  or  long  sub- 
urban roads.  For  these  cases,  alternating-current 
transmission  unquestionably  offers  great  advantages. 
{The  end.] 


Chicago  Street-railway  Situation. 

Considerable  activity  is  manifested  by  the  re- 
ceivers of  the  Chicago  Union  Traction  Company  in 
the  matter  of  improvements  to  the  system.  A  con- 
tract for  too  new  cars  has  just  been  let  to  the  St. 
Louis  Car  Company,  and  the  cars  are  to  be  delivered 
by  December  15th.  Simultaneously  with  this  order 
comes  a  written  request  from  Manager  John  M. 
Roach  of  the  traction  company  for  permission  to 
change  the  cable  power  on  certain  lines  to  electric. 
It  has  been  stated,  however,  at  the  city  hall,  that 
Mr.  Roach's  request  is  not  likely  to  be  granted  at 
present,  first,  because  it  would  require  an  ordinance 
from  the  council  to  justify  the  changing  of  motive 
power  on  any  street ;  and.  secondly,  because  the 
granting  of  such  permits  probably  would  be  taken 
by  the  courts  as  a  confession  by  the  city  as  to  the 
\alidity  of  the  company's  claims  under  the  99-year 
act. 

According  to  the  specifications  the  new  cars  will 
be  modeled  after  the  47-foot  trolley  cars  in  use 
on  Wentworth  Avenue  liy  the  Chicago  City  Rail- 
way Company.  The  contract  for  the  new  motor 
equipment  was  let  to  the  General  Electric  Com- 
pany. The  cars  are  to  cost  $2,535  each,  which, 
together  with  the  cost  of  the  motors,  $240,000,'  will 
bring    the    total    cost   to   $493,500. 

When  the  local  transportation  committee  meets 
on  September  26th,  two  days  before  the  council 
convenes,  it  is  said  that  a  tentative  ordinance 
from  the  Chicago  City  Railway  Company  for  fran- 
chise extension  will  be  reported.  Members  of  the 
City  Council  local  transportation  committee,  how- 
ever, do  not  look  with  enthusiasm  on  the  prospects 
of  a  settlement  of  the  street-railway  question  this 
fall.  LInder  stipulation  with  the  Union  Traction 
receivers  the  truce  between,  the  muncipality  and 
the  company  expires  November  30th,  and  practically 
no  progress  toward  a  treaty  has  been  made  since 
spring. 

City  officials  say  they  have  information  that 
negotiations  looking  to  a  merger  of  all  the  street- 
railway  interests  in  Chicago  are  under  way,  and 
that  the  receivership  of  Union  Traction  will  proba- 
bly continue  until  reorganization  is  accomplished. 
If  the  appeal  taken  by  the  minority  stockholders  of 
the  North  and  West  Chicago  companies  from  the 
order  of  Judge  Grosscup  restraining  interference 
with  the  reorganization  meeting  of  August  i8th  is 
upheld  the  amendatory  leases  will  be  nullified  and 
the  company  will   still   be  bankrupt. 


Massachusetts  Street  Railway  Club. 

The  Massachusetts  Street  Railway  Club,  composed 
of  men  prominent  in  the  ownership  and  management 
of  street  railways  in  Mas.sachusetts,  assembled  at 
Young's  Hotel,  13bston,  on  Thursday  evening,  Sep- 
tember loth,  and  enjoyed  the  annual  meeting  and 
dinner  of  the  organization.  There  was  no  formal 
speechmaking,  and  the  business  of  the  meeting  was 
chiefly  the  election  of  officers,  as  follows :  Presi- 
dent, E.  P.  Shaw  of  the  Shaw  .syndicate;  vice-presi- 
dent, F.  H.  Dewey,  Worcester,  and  R.  S.  Goff,  Fall 
River ;  secretary,  C.  S.  Clark,  Boston ;  treasurer, 
F.  H,  Smith,  Quincy ;  executive  committee,  the  pres- 
ident and  vice-presidents,  with  H,  H.  Crapo,  New 
Bedford ;  P.  F.  Sullivan,  Lowell :  W.  L.  Loomis, 
Holyoke:  W.  W.  Sargent,  Fitchburg,  and  R.  T, 
Laffin,   Worcester. 


Incorporation  papers  have  been  granted  the 
Hoopeston  Street  Railway  and  Light  Company  of 
Hoopeston,  111.  The  capital  stock  is  $10,000,  and 
it  is  proposed  to  operate  street  railways  and  electric 
plants.  The  incorporators  are  J.  H.  Dyer,  J.  L, 
Hamilton   and   J,    S,   McFerrin, 


2l8 


WESTERN     ELECTRICIAN 


September  19,  1903 


DEVELOPMENT  OF  THE  TELEPHONE   FIELD. 


Indiana  Telephone  Items. 

The  Yeoman  Telephone  Company  of  Yeoman  has 
filed  articles  of  incorporation  with  the  secretary  of 
state.  The  capital  stock  is  $1,500.  The  company 
will  construct  and  operate  an  exchange  in  Y'eoman, 
with  telephone  lines  reaching  throughout  Carroll 
and  White  Counties.  William  M.  McNeel  is  presi- 
dent, and  C.   W.  Steel,  secretary. 

The  name  of  the  Plainfield  Telephone  Company 
has  been  changed  to  that  of  the  Consolidated  Tele- 
phone  Company,   with   headquarters   in   Danville. 

The  Home  Telephone  Company  has  been  granted 
a  franchise  to  enter  Charlestown.  A  large  force 
of  men  is  at  work  putting  in  the  line. 

C.  M.  Martin,  near  West  Lebanon,  has  announced 
to  the  world  that  a  telephone  is  in  no  danger  of 
"burning  out"  during  an  electric  storm  if  a  feather 
pillow  be  placed  on  the  box.  Mr.  Martin  declares 
that  his-  telephone  was  twice  burned  out,  but  that 
since  taking  the  precaution  he  has  not  suffered  such 
loss,  while  several  neighbors  on  the  same  line  had 
their    telephones    burned    out. 

City  Clerk  McLees  of  Wabash  has  been  instructed 
to  notify  the  Central  Union  Telephone  Company  to 
remove  its  poles  and  wires  from  the  streets  by  Oc- 
tober ist.  The  company's  franchise  expired  some 
time  ago,  and  no  effort  has  been  made  to  secure 
another. 

The  New  Home  Telephone  Company  of  Linton 
is  reconstructing  its  entire  plant  and  will  erect  its 
own  exchange  building.  The  company's  lines  will 
be  extended  to  the  mining  districts. 

Jay  Voss  of  Indianapolis  and  Ross  Farley  of 
Noblesville  are  constructing  a  new  telephone  line 
in  Hamilton  County.  Arrangements  have  been  made 
to  make  connection  with  the  Home  company's  plant 
at  Noblesville. 

There  are  Independent  telephone  exchanges  in 
every  county  of  the  state  of  Indiana  with  the  ex- 
ception of  Clark  and  Vanderburg.  A  recent  census 
shows  that  there  are  109,000  Independent  telephones 
in  operation  in  the  state.  In  Indianapolis  the  New 
Telephone  Company  has  7,500  telephones  in  opera- 
tion and  800  applicants  waiting  for  service,  the 
company  being  unable  to  supply  the  demand  because 
instruments  and  material  cannot  be  obtained  as  rap- 
idly as   needed. 

At  a  conference  held  in  Indianapolis  on  the  loth 
inst.,  between  Maxime  Reber  of  the  Federal  Tele- 
phone Company,  M.  B.  Overley  of  the  United  States 
Telephone  Company  of  Ohio,  and  S.  P.  Sheerin  of 
the  New  Telephone  Company  of  Indianapolis,  ar- 
rangements were  made  to  build  up  what  is  to  be 
known  as  the  Indiana  and  Ohio  system.  This  con- 
nection will  be  made  by  building  immediately  a  line 
from   Richmond    to   Dayton,   Ohio. 

The  Co-operative  Telephone  Company  of  Craw^- 
fordsviHe  has  filed  the  required  bond  with  the  city 
clerk  and  has  been  granted  a  right  to  make  changes 
and  extensions  calculated  to  make  it  one  of  the  best 
systems  in  the  country. 

The  State  Tax  Board  has  fixed  assessments  of 
telephone  companies  in  Elkhart  County  as  follows : 
American.  S76.67  miles  at  $50  a  mile.  $43,833.50; 
Central  Union,  935.25  miles  at  $56  a  mile,  $52,374; 
United  States,  47  miles  at  $40  a  mile,  $1,180;  the 
Home,  460  miles  at  $160  a  mile,  $72,240;  Syracuse 
Home,  22  miles,  at  $10  a  mile,  $220.  and  the  Waka- 
rusa  Home,  70  miles  at  $30  a  mile,  $2, too. 

Langdon  M.  Kelsey,  one  of  the  young  men  em- 
ployed by  the  Western  Electric  Company,  which  has 
the  contract  for  the  electric  apparatus  in  the  new 
Cumberland  Telephone  Company's  exchange  at 
Evansville,  has  returned  to  Purdue  University  to 
resume,  his  studies  in  the  electrical-engineering  de- 
partment. F. 


Telephone    News   from   the    Northwest. 

A  burning  cable  lighted  every  signal  lamp  on  the 
switchboard  of  the  Zenith  Telephone  Company's 
main  exchange  in  Duluth,  and  the  operators  all 
bolted  for  the  street.  The  company  lost  a  switch- 
board by  fire  over  a  year  ago.  No  serious  damage 
was  done  to  the  board,  but  about  300  instruments 
were  put  out  of  service.     Repairs  were  made  at  once. 

The  Northwestern  Telephone  Exchange  Company 
has  moved  its  exchange  office  in  Anoka,  Minn.,  to 
new  quarters. 

The  manager  of  the  Red  Wing  CMinn.)  office  of 
the  Northwestern  Telephone  Exchange  Company 
sought  a  favorable  expression  on  the  service  being 
furnished,  as  an  offset  of  the  written  complaint 
which  the  City  Council  made  some  time  ago.  The 
council  took  the  suggestion  very  coolly  and  thought 
that  the  company  was  not  entitled  to  any  great 
credit  for  doing  what  it  had  agreed  to  do. 

The  Wausau  Telephone  Company  of  Wausau. 
Wis.,  is  to  rel)uild  its  exchange,  installing  two  miles 
of  new  cables  and  putting  in  full   metallic   circuits. 

The  Wisconsin  Telephone  Company  expects  to 
occupy  its  new  building  in  Eau  Claire,  Wis.,  using 
the  new  board  and  all,  on  September  25th  or  26th. 

The  council  has  refused  the  Fremont  (Neb.)  Tele- 
phone Company  permission  to  increase  the  telephone 
rates. 

The  Nebraska  Telephone  Company  at  Plattsmouth. 
Neb,,  has  more  than  doubled  the  rates  for  telephone 
service. 

The  report  that  the  exchange  of  llic  Iron   Range 


Electric  Telephone  Company  at  Crookston  had  been 
sold  to  Indiana  men  is  denied  as  being  without 
foundation. 

The  Boone  County  (Iowa)  Telephone  Company 
has  elected  F.  H.  Jones  of  Iowa  Falls  as  manager 
of  the  company. 

The  Jefferson  County  (Iowa)  Telephone  Company 
will  erect  about  4,000  feet  of  cable  at  Fairfield,  Iowa, 
to   replace  the   heavy  open  lines. 

The  Valley  Telephone  and  Telegraph  Company 
has  been  formed  for  the  purpose  of  building  a  tele- 
phone line  from  Green  Bay,  Wis.,  to  DePere.  Dr. 
W.  E.  Fairchild  of  Green  Bay  is  president  and 
H.  H.  Davenport  of  Chicago  is  secretary.  R. 


Telephone  Progress  in  Kentucky. 

The  East  exchange  of  the  Cumberland  Telephone 
Company  at  Louisville  was  cut  in  on  Sunday,  Sepr 
tember  6th,  and  is  now  in  full  working  order.  In 
all  about  1,000  lines  run  into  the  exchange.  The 
exchange  is  located  in  a  new  building  at  the  corner 
of  Breckinridge  Street  and  Baxter  Avenue  and  is 
thoroughly  up-to-date  in  every  respect. 

It  is  said  the  City  and  Suburban  Telephone  Asso- 
ciation of  Cincinnati  has  made  a  contract  with  the 
Independent  Telephone  Company  of  Kenton  County. 
Ky.,  through  which  the  two  will  be  connected.  The 
Kentucky  company  will  be  in  operation  this  fall  or 
early  next  year. 

The  Rural  Home  Telephone  Company  of  Daviess 
County,  Ky.,  has  been  incorporated  with  a  capital 
stock  of  $25,000. 

The  Whiteley  Telephone  Company  of  Letcher 
County,  Ky.,  has  received  a  charter  Irom  the  sec- 
retary of  state.     The  capital  stock  is  placed  at  $4,000. 

C. 


Northeastern  Iowa  Telephone  Associa- 
tion. 

The  next  meeting  of  the  Northeastern  Iowa  Inde- 
pendent Telephone  Association  is  called  for  Sep- 
tember 25th  in  the  parlors  of  the  Commercial  Club, 
Cedar  Rapids,  Iowa.  The  headquarters  will  be  at 
the  Grand  Hotel.  All  telephone  men,  and  especially 
those  of  Iowa,  are  invited  to  attend.  The  address 
of  welcome  will  be  delivered  by  F.  J.  Sessions  of 
Cedar  Rapids,  followed  by  the  response  by  Ho.n. 
D.  V.  Norris  of  Marion,  after  which  President  V.  H. 
Stevens  of  Dubuque  will  deliver  his  annual  address. 
The  following  subiects  and  names  appear  on  the 
programme:  "The  Future  Outlook,"  by  R.  L.  Parker, 
Gladbrook ;  "The  Present  Telephone  Situation,"  by 
Dr.  C.  F.  Bennett,  Waterloo ;  "Some  Past  Experi- 
ences," by  Fred  Bishop,  Central  City;  "The  Farmer 
Subscriber — Is  He  Profitable?"  by  H.  F.  Camp, 
Anamosa ;  "Where  Are  We  At?"  by  E.  Duke  Naven. 
La  Porte  City.  There  will  be  a  general  discussion 
on  the  subject  of  "Good  Toll  Lines,"  and  the  pro- 
gramme will  conclude  with  a  discussion  of  matters 
of  interest  to  the  association  by  the  members. 


Independent    Company  to  Cut    Rates    in 
New  Jersey. 

Eastern  newspapers  state  that  the  Central  New 
Jersey  Telephone  Company  has  applied  to  the  Spring- 
field Township  Committee  for  a  franchise  to  op- 
erate a  telephone  exchange  in  that  place  in  opposi- 
tion to  the  Bell  Telephone  Company.  Similar  ap- 
plications have  been  made  to  the  counties  of  Union, 
Morris,  Hunterdon  and  Middlesex.  The  representa- 
tives of  the  company,  which  is  a  new  concern,  say 
that  the  rates  will  be  one-half  those  which  the 
patrons  of  the  present  company  are  now  paying. 
The  members  of  the  Township  Committee  favor  the 
granting  of  the  franchise  provided  the  new  company 
begins  the  work  of  constructing  the  lines  immedi- 
ately. 


MANUFACTURERS    AND    DEALERS, 

A.  E.  Barker,  sales  manager  of  the  Kellogg  Switch- 
board and  Supply  Company  of  Chicago,  has  re- 
turned from  a   short   business   trip  to   Philadelphia. 

Frank  MacKean  has  recently  sold  out  his  inter- 
est in  the  Wabash  Valley  Telephone  Company  at 
Effingham,  III,  and  is  building  a  300-capacity  ex- 
change for  the  present  owner  which  will  be  com- 
pleted by  October  ist,  and  will  be  connected  with 
over  6,000  feet  of  cable.  Mr.  MacKean  expects  to 
locate  near  Chicago  with  a  telephone  manufacturing 
company  about  the  first  of  the  year. 

Owing  to  the  rapid  increase  of  its  business  in  the 
Southwest,  the  International  Telephone  Manufactur- 
ing Company  of  Chicago  has  found  it  necessary  to 
establish  a  branch  sales  office  at  Mexico,  Mo.  Mr. 
G.  T.  Graham,  who  is  well-known  to  the  Inde- 
pendent interests  of  that  section,  has  been  ap- 
pointed manager  of  this  division.  It  may  be  noted, 
also,  that  the  International  company  has  designed 
a  new  generator-call,  self-restoring-drop  switch- 
board embodying  a  number  of  important  new  fea- 
tures. The  board  will  be  ready  for  the  market  in 
about  30  days.  It  is  said  that  the  company  has  a 
number  of  orders  on  file  for  this  type  of  equipment. 


The  Free-telephone  Nuisance  in  Minne- 
apolis. 

The  Druggists'  Association  of  Minneapolis  has 
come  to  the  conclusion  that  the  indiscriminate  free 
use  of  the  city  telephones  is  a  nuisance  to  the  sub- 
scribers. A  committee  was  appointed  to  confer  with 
the  telephone  companies,  looking  to  getting  up  some 
vigorous  placard  to  deter  those  who  use  the  tele- 
phone for  an  interminably  long  time.  A  placard 
like  this  was  suggested  :  "Ask  to  use  this  telephone. 
Limit  conversation  to  one  minute."  Some  of  those 
who  have  both  pay  and  open  instruments  on  the 
same  line  do  not  hesitate  to  cut  off  the  wordy  "gas- 
sers"  by  throwing  the  switch  on  to  the  other  line. 
This  is  a  tardy  recognition  of  the  position  taken 
by  the  Northwestern  Telephone  Exchange  Com- 
pany several  years  ago,  when  that  company  tried 
to  get  the  druggists  to  shut  off  the  unlimited  use 
of  their  telephones  by  the  public.  -The  company  did 
not  succeed  in  its  efforts,  but  did  get  a  lively  row 
on  its  hands.  Several  telephones  were  ruthlessly 
taken  out  of  stores  where  the  use  by  outsiders  was 
constant.  The  company  finally  compromised  by  plac- 
ing both  open  and  pay  instruments  in  the  drug 
stores,  allowing  the  druggist  to  decide  which  the 
inquirer   should   be   directed   to. 


GENERAL  TELEPHONE  NEWS. 

The  Homer  Telephone  Company  of  Homer,  Mich., 
has  been  incorporated  with  a  capital  of  $50,000. 

The  Southern  Bell  Telephone  Company  contem- 
plates the  extension  of  its  line  from  Macon,  Ga., 
to  Cochran,  Hawkinsville,  and  Eastman,  Ga. 

A  franchise  has  been  granted  to  the  Southwestern 
Telephone  and  Telegraph  Company  for  the  con- 
struction of  a  telephone  system  at  Nacogdoches, 
Texas. 

R.  F.  Smith,  J.  W.  Benson  and  others  have  or- 
ganized the  Benson  (N.  C.)  Telephone  Company, 
which  has  been  incorporated  with  a  capital  stock 
of  $10,000. 

The  Gainesboro  Telephone  Company  of  Carrollton, 
Ga.,  will  make  extensions  and  improvements  aggre- 
gating $100,000.  The  capital  stock  of  the  company 
has  been  increased  to  $150,000. 

The  Earlville  (N.  Y.)  Telephone  Company,  with 
a. capital  of  $40,000,  has  been  incorporated.  A  tele- 
phone system  will  be  established  in  Madison  and 
adjoining  counties.  The  central  exchange  will  be  at 
Earlville.  Among  the  directors  are  Parker  New- 
ton and  G.  H.  Clark  of  Earlville. 

The  Co-operative  Telephone  Company  of  Detroit 
is  about  to  institute  an  all-night  service,  and  Presi- 
dent Burton  says  that  the  line  projected  to  Pontiac 
will  be  completed  and  the  connection  made  within 
a  few  weeks.  He  states  that  the  patronage  is  in- 
creasing steadily.  This  is  the  Michigan  (Bell) 
company's    only    competitor    for    Detroit    business. 

During  the  De  Witt  County  (111.)  annual  fair  at 
Clinton,  III,  W.  J.  Bryan  delivered  an  address  on 
"The  Value  of  an  Ideal."  Six  thousand  people 
were  present,  but  this  number  does  not  include  all 
wdio  heard  the  address.  A  telephone  with  mega- 
phone attachment  was  placed  near  the  speaker  and 
was  connected  with  the  rural  exchange  at  Clinton. 
At  the  appointed  time  connection  was  made  with 
the  country  lines,  and  by  this  means  farmers  all 
over  De  Witt  County  were  able  to  hear  the  address. 

The  American  Telephone  Telegraph  Company 
of  New  Jersey  has  been  organized  at  Trenton,  N.  J., 
by  the  filing  of  a  certificate  merging  the  American 
Telephone  Telegraph  Company  of  New  Jersey, 
the  New  Y'ork  and  Philadelphia  Telephone  and 
Telegraph  Company,  and  the  Midland  Telephone 
and  Telegraph  Company.  The  new  corporation  has 
an  authorized  capital  stock  of  $130,000.  The  officers 
elected  for  the  first  year  are  :  President,  Edward  J. 
Hall,  Morris  Township,  N.  J. ;  vice-president,  Ed- 
ward P.  Meaney,  Newark ;  secretary,  Melville  Egles- 
ton,  Elizabeth;  treasurer,  James  C.  Vail,  New  York. 
These  officers,  with  Charles  R.  Bangs  of  New  York, 
constitute  the  board  of  directors. 


Production  of  Mercury. 

In  1902  the  production  of  quicksilver  in  the  United 
States  amounted  to  2,635,500  pounds  and  was  valued 
at  $1,500,412.  In  1901  the  production  was  361,386 
pounds,  valued  at  $1,382,305.  This  shows  a  very 
marked  decrease  in  price.  The  three  greatest  quick- 
silver producing  states  are  California,  Texas  and 
Oregon.  California  is  the  largest  producer,  with 
Texas  next,  while  in  1902  Oregon  produced  none, 
due  to  development  work  going  on  at  the  principal 
mines.  Quicksilver  is  obtained  principally  from 
cinnabar  (Hg=S),  and  under  ordinary  circumstances 
can  be  produced  in  California  at  a  cost  of  $35  a 
flask  of  76%  pounds,  or  about  46  cents  a  pound. 


1 


September  19,  1903 

Injuries   to   Shade  Trees  from  Elec- 
tricity.' 

-  By  George  E.  Stone. 

Witliin  tile  last  few  years  increased  interest  has 
been  manifested  in  shade  trees  and  in  roadside  im- 
provement. This  interest  has  been  stimulated  in 
Massachusetts  by  landscape  gardeners,  and,  more 
particularly,  by  the  Massachusetts  Forestry  Asso- 
ciation, the  Massachusetts  Horticultural  Society  and 
the  State  Board  of  Agriculture.  Village  improve- 
ment societies,  which  have  been  in  existence  in 
some  towns  for  many  years,  have  also  become  more 
active  and  numerous,  and  their  interest  in  tree  plant- 
ing has   been  fruitful  of  good  results. 

Shade  trees  have  many  adverse  conditions  to  con- 
tend with,  which  are  becoming  more  numerous  each 
year,  and  are  likely  to  increase  with  the  development 
of  our  cities  and  towns  along  present  lines.  Many 
of  these  difficulties  can  be  obviated,  if  attention  is 
given  to  their  care  and  normal  conditions  of  growth. 
Others,  however,  are  not  so  readily  disposed  of. 
and   hence  the  trees  must  frequently  suffer. 

Some  of  the  detrimental  factors  are  the  following : 

Interference  with  soil  moisture  and  root  respira- 
tion by  paved  and  macadamized  roads  and  sidewalks. 

Destruction  of  the  root  system  by  excavations  for 
buildings,   sewers,   water,   gas   and  steam  pipes. 

Interference  of  the  root  system  by  earth  fillings 
and   regradings. 

Abnormal  physical  and  chemical  conditions  of  soil 
made  up  of  refuse  material,  and  of  unsuitable  soil 
texture,  causing  an  insufficiency  or  oversupply  of 
soil   moisture. 

Effects  of  soil  covers  as  affecting  water  supply, 
etc. 

Injuries  arising  from  horses'  teeth,  abrasions  from 
teams,  etc. 

Effects  of  exposure  to  various  obnoxious  atmos- 
pheric gases  and  smoke. 

Lack  of  aseptic  and  antiseptic  treatment  in  cases 
of  wounds  arising  from  accidental  or  intentional 
pruning,  or  from  injuries  from  horses'  teeth,  abra- 
sions  from  teams,   etc. 

Interference    to   tree   growth   by   telephone   wires. 

Electrical  injuries,  due  to  contact  with  alternating 
and  direct-current  wires. 

Injuries  due  to  leaks  in  gas  mains,  steam  con- 
duits, etc. 

These  factors,  singly  or  in  combination,  constitute 
a  menace  to  trees,  and  it  is  only  by  an  understanding 
of  the  effects  that  we  can  comprehend  their  impor- 
tance as  agencies  detrimental  to  tree  development, 
and  obtain  a  rational  conception  of  the  aetiology  of 
disease.  Some  of  these  factors  are  so  detrimental 
to  tree  development  that  the  largest  species  will 
succumb  in  a  relatively  short  time.  In  most  cases, 
however,  trees  subject  to  adverse  conditions  linger 
along  in  a  state  of  malaise  or  weak  condition,  thereby 
easily   falling   a  prey  to  parasites. 

Insect  and  fungous  pests  are  frequently  trouble- 
some. They  are,  however,  often  secondary,  that  is, 
they  frequently  occur  as  a  result  of  some  weakened 
condition  of  the  tree,  arising  from  either  a  single 
cause  or  combination  of  causes.  Moreover,  the 
changes  which  take  place  in  its  environment  due  to 
the  introduction  or  e.xpulsion  of  birds  and  insects 
frequently  disturb  the  beneficial  relationship  exist- 
ing between  them  to  such  an  extent  as  to  render  pests 
more  obnoxious.  The  genei^al  hygienic  conditions, 
however,  that  are  characteristic  of  our  cities  are 
frequently  so  poor  that  the  expectation  of  life  of 
trees  is  frequently  one-fourth  to  three-fourths  of 
the  normal. 

The  increase  of  electric  railroads,  electric-lighting 
systems  and  telephone  lines,  which  have  their  wires 
located,  usuallj-,  adjacent  to  the  tree  belt,  necessi- 
tates a  large  amount  of  disfiguration  by  pruning, 
and  the  close  proximity  of  wires  to  trees  too  fre- 
quently causes  a  serious  injury  to  them  in  other 
ways.  A  tree  that  has  been  severely  pruned  or  dis- 
figured by  a  mass  of  wires  is  scarcely  better  than 
none.  The  telephone  companies  are  satisfied  if  they 
can  cut  their  way  through  the  tree;  the  electric  com- 
panies often  take,  in  addition  to  this  privilege,  that 
of  burning  their  w-ay  through.  There  are  numerous 
instances  where  trees  are  planted  under  a  mass  of 
wires  which  are  responsible  for  malformation  and 
restricted  growth,  and  it  is  only  a  question  of  time 
when  either  the  trees  or  the  wires  must  give,  way. 
In  cities,  where  it  has  become  expedient  to  bury 
the  wires,  we  have  one  solution  of  the  problem, 
but  in  towns  this  expensive  process  is  not  practiced 
to  any  great  extent.  In  case  of  telephone  wires  a 
srrcater  use  of  the  cable  would  obviate  much  trouble. 
Electric-light  wires,  however,  cannot  be  disposed  of 
in  this  manner.  The  best  possible  way  to  get  rid 
of  them,  and.  in  fact,  all  overhead  wires,  if  they 
cannot  be  buried,  is  to  locate  them  as  much  as  pos- 
sible in   the   rear  of  buildings   on  private  property. 

Electrical  injuries  to  trees  cause  the  most  com- 
plaint. There  are  two  kinds  of  currents  in  use  in 
towns  and  cities,  namely,  the  alternating  and  the 
direct.  The  voltage  of  the  former  may  range  from 
1.200  to  10,000  volts.  That  of  the  latter  is  usually 
about  500  volts.  These  two  kinds  of  currents  pro- 
duce different  physiological  effects  upon  vegetable 
life,  the  alternating  current  being  apparently  less 
disastrous  to  plant  life  than  the  direct  current,  and 
when  either  is  utilized  at  a  certain  strength  it  accel- 

I.  .^  bulletin  of  the  Hatch  Experiment  Station  of  the 
.Ma.ssachusctt3  Agricultural  College,  Amherst,  Mass.  Dr. 
Sinne  is  the  botanist  of  the  station.  Editorial  reference  to 
this  subject  is  made  on  page  214. 
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erates  growth  and  development,  or,  in  other  words, 
it  stimulates  the  plant. 

There  is  a  minimum  (M),  optimum  (O),  and 
maximum  (MX)  current.  (.See  diagram.)  The 
minimum  represents  that  strength  of  current  which 
just  perceptibly  acts  as  a  stimulus.  The  optimum 
that  producing  the  greatest  stimulus  and  the  maxi- 
mum that  causing  death.     Between  the  optimum  and 


M 


R 

— I— 


MX 

— I- 


-ACCELERATION- 


-RETARDATION-  -DEATH- 


the  maximum  there  is  a  strength  of  current  that 
causes  retardation,  this  being  represented  between 
(R)   and   (MX)   in  the  figure. 

The  direct  current  stimulates  less  than  the  alter- 
nating, and,  on  account  of  its  polarizing  effect,  ap- 
pears to  cause  more  injury  to  vegetable  life  than 
the  same  strength  of  alternating  current.  Most  of 
the  injurious  electrical  effects  to  trees  arising  from 
trolley  or  electric-light  currents  are,  as  a  rule,  local ; 
that  is,  the  current  causes  an  injury  at  or  near  the 
point  of  contact  of  the  wire  to  the  tree.  This  injury 
is  produced  in  moist  or  wet  weather,  when  the  tree 
is  covered  with  a  film  of  water.  This  provides 
favorable  conditions  for  leakage,  the  current  travers- 
ing the  film  of  water  on  the  tree  to  the  ground.' 
The  result  of  contact  of  a  wire  to  a  limb,  under  these 
conditions,  causes  a  grounding  of  the  current,  and 
a  burning  of  the  limb  of  the  tree  due  to  arcing. 
The  vital  layer  of  the  limb  may  become  partially 
or  entirely  killed  at  the  point  of  contact  which  may 
result  in  an  ugly  scar  or  greatly  disfigure  the  tree. 
In  a  large  number  of  tests  made  by  the  aid  of  sensi- 
tive instruments  upon  the  connections  of  feed  wires 
to  trees  by  means  of  guy  wires  we  have  never  found 
any  leakage  during  fair  weather,  although  such  may 
occur  in  wet  weather,  especially  when  the  voltage 
is  considerable.  Since  the  amount  of  current  that 
can  be  passed  through  a  tree  depends  upon  the  re- 
sistance and  voltage,  it  will  be  well  to  consider  the 
resistance  exhibted  by  some  trees. 

Electrical  Resistance  of  Trees. 

The  electrical  resistance  exhibited  by  trees  is  quite 
large,  otherwise  considerablfe  more  injury  might  re- 
sult when  live  wires  carrying  strong  currents  are 
brotight  in  contact  with  them.  The  resistance  of- 
fered by  10  feet  of  the  trunk  of  a  maple  and  elm 
tree.  12  inches  and  18  inches  in  diameter,  respectively, 
is  as  follows: 

Maple.  Elm. 

(Ohms.)      (Olims.) 

Outer   bark .  192,000 

Middle    of    inner   bark    (cortex) 29,900  11,300 

Cambium    (vital    layer) 18,000  10,698 

Wood,     J4    in-    in    from    cambium 138,000  98,700 

These  figures,  which  are  the  result  of  only  one 
test  taken  during  the  month  of  June,  show  that 
trees  possess  considerable  electrical  resistance.  Such 
resistances  as  are  shown  in  the  table  are  capable 
of  cutting  down  tolerably  high  currents  to  an  insig- 
nificant amount.  As  might  be  expected,  the  cam- 
bium or  vital  tissue  and  the  inner  bark  containing 
the  phloem,  show  tlje  least  resistances.  The  resist- 
ance of  the  outer  bark  of  the  elm  tree  was  reduced 
quite  perceptibly  after  turning  a  hose  on"it  for  four 
hours.  The  bark,  however,  in  the  elm  is  more  dif- 
ferentiated than  in  the  maple,  and  the  electrodes 
in  the  middle  or  inner-bark  test  in  the  elm  were 
practically  in  the   layer  known  as  the  phloem. 

Experiments  have  shown  that  those  layers  con- 
taining large  amounts  of  the  sugar  compounds  have 
the  smallest  resistance,  and  since  these  layers  which 
contain  sugar  are  close  to  the  cambium,  one  would 
naturally  expect  on  this  account  to  find  the  smallest 
resistance  in  them.  These  resistances  were  taken 
with  a  Wheatstone  bridge.  Others  have  been  esti- 
mated from  the  voltage  and  current  passing  through' 
the  tree.  In  all  cases  the  electrodes  or  wires  were 
driven  into  the  tree  so  as  to  penetrate  the  wood. 
Some  of  these  are  as  follows : 

A  maple  tree,  18  inches  in  diameter,  gave  a  re- 
sistance of  20,000  ohms  for  i5%  feet  of  its  trunk. 
The  same  tree  gave  11,000  ohms  for  seven  feet  of 
the  trunk,  and  7,000  ohms  for  one  foot. 

A  pear  tree,  two  feet  eight  inches  high,  1%  inches 
in  diameter  at  the  base,  gave  a  resistance  of  2go,ooo 
ohms  when  the  current  passed  from  the  root  ex- 
tremities to  the  top  of  the  tree,  or  practically  a 
distance  of  three  feet. 

A  sunflower  seedling,  17  inches  high  and  three- 
sixteenths  inch  in  diameter,  gave  a  resistance  of 
2.^,000  ohms  for  one  inch  of  stem,  and  three  inches 
of  the  root,  while  a  slightly  larger  plant  of  the  same 
species  gave  7,500  ohms,  for  one  inch  of  stem,  and 
one-half  inch  of  moist  soil. 

The  Effects   of  Alternating  Currents. 

The  voltage  and  current  of  alternating  systems 
employed  for  lighting  purposes  are  much  greater 
than  those  utilized  by  street  railways,  and  the  cases 
of  burning  of  trees  by  alternating  currents  are  prob- 
ably more  numerous  than  those  produced  by  direct 
curreipts.  for  the  reason  that  a  larger  number  of 
these  wires  are  in  the  tree  belt.  Some  alternating 
feed  wires  in  use  carry  enormous  currents.  The 
higher  the  current  a  wire  carries,  the  more  danger- 

I.  It  is  not  an  uncommon  thing  during  wet  weather  to 
observe  cases  of  electrical  shock  produced  by  touching  trunks 
of  trees  where  leakage  occurs.  The  writer  has  observed 
apple  trees  which  were  accidentally  charged,  by  being  in 
contact  with  uninsulated  feed  wires  through  guys,  where  the 
fruit  was  perfectly  safe. 
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ous  it  is  to  trees,  for  insulation  in  such  cases  is 
less  effective,  and  hence  arises  more  leakage  and 
a  greater  possibility  of  burning.  According  to  our 
observations,  the  effects  of  alternating  currents  on 
trees  are  local;  that  is,  they  produce  injury  only 
near  the  point  of  contact.  This  results  in  the  death 
of  that  portion  of  the  tree  where  the  burning  occurs, 
and  if  it  is  a  leader  or  a  large  limb,  it  frequently 
has  to  be  sacrificed,  much  to  the  detriment  of  the 
tree.  A  portion  of  a  tree  below  the  point  of  con- 
tact is  frequently  affected,  the  extent  of  injury  vary- 
ing with  the  electrical  potential  of  the  wire,  etc. 
In  no  instance,  to  our  knowledge,  has  the  alternating 
current  caused  the  complete  death  of  trees.  It  may, 
however,  burn  and  disfigure  young  trees  so  badly 
that  it  practically  amounts  to  complete  destruction. 
The  alternating  current  is,  however,  capable  of  kill- 
ing plants,  as  we  have  frequently  demonstrated  in 
the  laboratory,  with  a  current  from  a  Iio-volt  sys- 
tem. The  current  necessary,  however,  to  accom 
plish   this,    generated    considerable   heat. 

Death  in  such  cases  resembles  that  from  heat, 
as  the  maximum  death  temperature  is  quite  similar 
in  each  case.  The  collapse  of  the  plant  in  such 
cases  is  due  to  the  heat  generated,  rather  than  to 
an  electrical  shock,  inasmuch  as  it  is  possible  to 
pass  the  same  current  through  plants,  under  condi- 
tions where  heat  is  not  generated,  without  causing 
any  damage  to  the  tissues.  It  is  generally  believed 
that  the  arc  light  is  injurious  to  trees.  'VVe  have 
never  been  able  to  discover  any  injuries  resulting 
from  the  use  of  the  arc  light,  and  we  have  observed 
hundreds  of  cases  where  the  light  was  in  close  prox- 
imity to  trees.  Many  plants  will  die.  or  linger  along 
in  a  sickly  condition,  if  subject  to  poor  soil  condi- 
tions, and  given  an  insufficient  supply  of  food  ma- 
terial. Such  cases  of  death,  however,  should  not 
be  attributed  to  the  supposed  injurious  effects  of 
the   electric   light. 

Effects  of  Direct  Currents. 

Most  of  the  direct  currents  that  trees  have  to 
contend  with  are  those  generated  in  operating  elec- 
tric railroads.  The  electromotive  force  generally 
employed  on  these  circuits  is  about  500  volts.  The 
feed  wire  not  infrequently  passes  through  the  tree 
belt,  and  occasionally  it  comes  into  contact  with  the 
limbs  of  the  trees.  Although  the  voltage  and  cur- 
rent are  less  on  this  system  than  on  the  lighting 
system,  electrical  injuries  are  likely  to  prove  fully 
as  disastrous.  The  great  majority  of  burns  re- 
sulting from  the  direct  current  are  similar  to  those 
produced  by  the  alternating  current,  namely,  they 
are  largely  local ;  that  is,  the  burning  predominates 
close  to  the  point  of  contact  with  the  wires.  The 
feed  wires  cause  no  burning  to  the  tree  when  brought 
in  contact  with  it,  except  when  the  trees  are  moist, 
in  which  case  a  grounding  occurs.  The  very  high 
resistance  exhibited  by  plants,  in  general,  furnishes 
a  means  of  protection  against  death  by  electrical 
contact  with  ordinary  currents  applied  in  the  usual 
way.  Under  peculiar  conditions  electrocution  of 
trees  has  taken  place.  This  subject,  however,  will 
be   referred  to    later. 

A  number  of  experiments  have  been  made  by  us 
showing  the  amount  of  current  that  will  pass  through 
plants.  These  experiments  have  been  made  on  large 
trees  and  small,  succulent  plants.  In  a  nuinber  of 
instances,  a  wire  was  passed  from  the  tree  to  the 
rail  or  ground,  and  another  wire  was  connected  to 
a  bare  feed  wire  leading  to  some  other  portion  of 
the  tree,  a  milammeter  being  placed  in  the  circuit 
to  obtain  the  actual  current.  Electrodes,  which 
were  made  of  nails  attached  to  the  end  of  No.  18 
insulated  wires,  penetrated  into  the  wood.  The  re- 
sults were  as  follows :  Sixteen  and  one-half  feet  of 
a  maple  tree,  iS  inches  in  diameter,  gave  25  milli- 
amperes ;  seven  feet  of  the  same  tree  gave  a  current 
of  45  milliamperes,  and  one  foot  of  the  trunk  gave 
70  milliamperes.  These  experiments  were  made  on 
a  dry  day,  and  no  heat  developed  at  the  point  of  in- 
sertion of  the  wires  or  electrodes  ;  neither  was  there 
any  change  in  the  reading  of  the  milammeler  after 
being  connected  for  some  minutes.  The  latter  con- 
necion  was  left  on  the  tree  for  several  months. 
The  attachment  with  the  uninsulated  feed  wire, 
however,  occasionally  became  misplaced,  and  the 
exact  length  of  time  when  a  definite  contact  was 
made  is  not  known.  There  was  a  contact  during 
periods  of  wet  weather,  at  which  time  there  was 
always  considerable  heat  developed  where  the  posi- 
tive wire  was  connected  with  the  tree,  but  not  enough 
to  melt  soft  solder  which  connected  the  wires  with 
the  electrodes.  E.xamination  of  the  tree  10  months 
later  showed  that  a  portion  of  the  tissues  near 
the  electrodes  had  been  killed.  After  removing  the 
dead  bark,  an  oval  space  six  by  11  inches  was  found 
to  be  dead  about  the  positive  electrode  and  a  space 
about  1%  by  three  inches  near  the  negative  electrode. 
The  burned  area  about  the  positive  electrode  was 
about  95  per  cent,  more  than  occurred  about  the  neg- 
ative electrode.  In  each  case  it  extended  about  twice 
as  far  above  and  below  the  point  of  contact  as  to  the 
sides  of  the  electrodes,  thus  showing  a  tendency  of 
the  current  to  travel  in  a  vertical  direction  rather 
than  laterally. 

The  immediate  oortions  around  the  electrodes 
were  more  affected  than  those  further  remote.  There 
was  an  area  of  tissue  about  five  inches  long  between 
the  large  and  small  oval  burning  that  was  unin- 
jured, showing  that  burning  was  confined  about  the 
area  of  the  electrodes,  and  the  current  did  not  burn 
a  groove   from  one  pole  to  the  other.    The  current 
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traversing  the  film  of  water  on  the  bark  was  neces- 
sarily small,  at  least  not  sufficient  to  do  any  dam- 
age at  a  short  distance  from  the  electrodes.  The 
results  obtained  by  passing  a  current  for  a  brief 
period  through  ifiVa  feet  and  seven  feet  of  tne  tree 
trunk  showed  no  effect  on  the  tissues.  A  young 
pear  tree,  two  feet  eight  inches  high,  1%  inches  in 
diameter  at  the  base,  which  had  been  grown  one 
year  in  a  box,  14  by  16  by  nine  inches,  and  pro- 
vided with  a  copper  plate  in  the  bottom  in  direct 
contact  with  the  roots,  showed  a  current  of  2.2 
millianiperes  (1-454  ampere),  when  one  electrode 
was  connected  with  the  copper  plate,  and  the  other 
with  the  top  of  the  tree.  Connections  made  with 
a  poison-ivy  plant  growing  on  a  tree  showed  in  most 
cases  similar  resuUs  when  the  electrodes  were  in- 
serted into  the  stem  two  inches  apart.  A  stem 
ihree-fourths  inch  in  diameter  gave  a  current  equal 
to  4.4  millianiperes ;  one-half  inch  in  diameter,  25 
millianiperes,  and  on  another  of  the  same  size,  50 
millianiperes.  In  the  latter  case,  and  some  others 
not  included  here,  the  currents  went  down  from  the 
50  millianiperes  to  nothing  almost  instantly.  From 
these  experiments  it  would  appear  that  the  current 
burned  out  the  cambium,  or  vital  layer  of  the  stem. 
Ihus  leaving  the  dry  and  highly  resistant  wood,  which 
was  unable  to  transmit  a  current  that  was  per- 
ceptible. 

Some  young  sunflowers  and  tomato  plants  grown 
in  three-inch  pots,  with  copper  plates  at  the  bottom, 
were  treated  from  a  direct -current  dynamo,  which 
generated  an  electromotive  force  of  about  60  volts. 
The  plants  were  from  six  inches  to  2%  feet  high 
and  one-eighth  to  one-fourth  inch  in  diameter. 
The  current  passing  through  the  soil  and  roots  in 
16  inches  of  stem  of  the  helianthus  plant,  three-six- 
teenths inch  in  diameter,  gave  a  reading  that  was 
scarcely  perceptible.  When,  however,  it  passed 
through  only  one  inch  of  the  stem  and  root  to  the 
copper  plate  at  the  bottom,  the  maximum  current 
was  2.6  millianiperes.  This  caused  blackening  and 
death  of  the  tissues  which  were  perceptible  a  few 
hours  afterward  about  the  points  of  insertion  of 
the  electrodes  on  the  stem,  and  the  plant  was  girdled 
for  about  two-thirds  of  its  circumference.  Prac- 
tically similar  results  were  obtained  with  other  sun- 
flower plants  treated  in  the  same  way.  A  sunflower 
30  inches  high  and  one-fourth  inch  in  diameter, 
subject  to  a  current  of  10  millianiperes  for  some 
minutes  was  not  injured  to  any  extent.  In  this  case 
the  current  passed  through  about  one  inch  of  stem 
and  one-half  inch  of  soil.  A  young,  succulent  to- 
mato plant,  one-eighth  of  an  inch  in  diameter  and 
five  inches  high,  was  instantly  killed  when  treated 
in  the  same  manner  with  a  current  of  '20  milliani- 
peres. A  current  equal  to  two  and  three  milliani- 
peres of  30  to  60  seconds'  duration,  accomplished  the 
same  result.  In  all  the  tomato  plants  considerable 
heat  was  developed.  The  tissues  changed  color,  and 
the  nlants  collapsed,  although  in  one  case  where  an 
alternating  current  was  employed,  the  collapsed  plant 
lived  for  a  number  of  days,  as  the  vascular  b.undles, 
or    water-conducting   tissues,    were    not    injured 

There  are  certain  instances,  however,  where  large 
trees  have  been  killed  liy  direct  currents  employed 
by  electric  railroads.  In  some  cases  which  have 
come  under  our  observation,  the  escaping  current 
had  girdled  trees  at  the  base,  a  distance  of  five  to 
10  feet  in  height,  whereas,  the  point  of  contact  of 
the  feed  wire  to  the  limb,  16  or  18  feet  above, 
showed  none  of  the  characteristic  burning  effects. 
The  general  physiological  effects  in  these  cases  were 
so  different  from  those  usually  of  the  kind,  occur- 
ring as  a  result  of  the  electrical  contact  of  live  wires 
with  the  trees,  that  it  was  quite  evident  something 
very  unusual  had  taken  place  in  these  instances. 
On  electric-railroad  systems,  the  positive  current 
almost  universally  traverses  the  feed  wire,  and  it 
is  at  the  point  of  contact  with  the  feed  wire  that 
most  iniury  takes  place.  In  all  cases  where  trees 
were  killed  by  electricity,  this  condition  of  things 
was  reversed,  namely,  the  positive  current  was  con- 
ducted through  the  rail,  and  the  return  current 
through  what  is  usually  the  feed  wire.  How  com- 
mon the  practice  has  been  of  operating  on  this  sys- 
tem we  cannot  say.  Nevertheless,  it  has  been  prac- 
ticed, unintentionally,  perhaps,  by  various  companies 
at  one  time  and  another.  Such  practice  is  responsible 
in  some  instances  for  the  killing  of  shade  trees 
adiacent  to  the  rails. 

Undoubtedly  the  conditions  at  the  base  of  the  tree 
are  much  more  favorable  than  near  the  limbs  for 
extensive  burning.  The  moisture  condition  of  the 
soil  and  bark  are  such  that  the  resistance  would 
be  reduced  and  cause  the  current  to  spread  over 
a  large  area.  It  is  evident  in  this  case,  at  any  rate, 
that  the  current  had  gained  access  to  a  large  area 
of  the  cambium  layer,  thus  girdling  the  tree  to  a 
considerable  distance,  that  portion  of  the  tree  trunk 
toward  the  rails  being  more  severely  affected  than 
that  away  from  the  track.  There  were  no  deep 
burning  effects  on  the  trunk,  either  above  or  below, 
in  any  of  these  instances,  as  is  quite  customary 
when  the  positive  wire  comes  into  contact  with  t\ie 
tree.  The  area  affected  about  the  base  of  the  tree 
was,  however,  decidedlv  larger  than  that  usually 
occurring  when  the  positive  or  feed  wires  are  brought 
into  contact  with  limbs.  Shortly  after  the  trees 
were  injured,  the  bark  could  be  readily  re- 
moved from  the  trunks,  and  later  fell  off.  The  trees 
killed  were  elms  and  maples,  18  inches  or  more  in 
diameter,  and  in  each  case  they  were  in  the  legiti- 
mnle  tree  belt,  being  about  three  feet  from  the  rails, 


These  experiments  and  observations,  pertaining  to 
the  effects  of  the  direct  current  on  plants,  demon- 
strates that  we  have  a  variety  of  conditions  to  deal 
with  in  considering  the  effects  of  electricity  on  trees. 
A  current  can  be  increased  in  two  ways,  namely. 
by  decreasing  the  resistance  or  increasing  the  volt- 
age. If  the  voltage  of  the  trolley  system  is  in- 
creased to  5,000,  we  would  obtain  a  current  equal 
to  only  250  millianiperes  in  the  experiment  where 
we  obtained  25  millianiperes,  through  16V2  feet  of 
the  maple  trunk;  and  it  will  require  a  voltage  of 
20,000  to  give  one  ampere  current  through  this  same 
tree  under  similar  conditions.  In  like  manner,  the 
resistance  would  have  to  be  reduced  from  20,000 
to  500  ohms,  in  this  experiment,  in  order  to  obtain 
one  ampere  current.  In  the  experiment,  where  the 
wires  were  only  one  foot  apart,  the  current  was 
70  millianiperes,  and  there  was  no  evidence  that  a 
particle  of  heat  developed  during  dry  weather.  The 
current  that  will  kill  a  young,  succulent  plant  will 
not  kill  a  tree,  or  cause  it  any  injury.  For  example, 
a  current  of  even  three  millianiperes  or  less  will 
kill  a  young  plant,  whereas  the  same  plant,  when 
more  matured,  would  require  a  much  stronger  cur- 
rent to  kill  it. 

From  this  it  will  appear  that  a  current  that  will 
kill  one  plant  in  one  stage  of  development  will 
not  do  so  in  another.  There  is,  therefore,  as  great  a 
range  in  current  required  to  kill  plants  as  there 
are  stages  of  development  or  individual  peculiari- 
ties, and  it  is  impossible  to  state  only  in  particular 
cases  and  under  certain  conditions  what  a  current 
of  a  definite  strength  is  capable  of  doing.  There 
are  many  factors  which  enter  into  a  problem  of 
this  nature,  such  as  the  character  of  the  plant  juices 
which  the  current  has  to  traverse,  the  area  of  cross 
section  of  the  conducting  tissue,  and  the  conditions 
under  which  the  current  is  applied.  An  electric 
current  may  pass  through  a  wire  of  large  diameter 
and  cause  no  heating,  whereas  the  same  current 
passed  through  a  very  small  wire  will  produce  in- 
tense heat.  A  current  has  plenty  of  opportunity  to 
spread  in  a  tree,  even  if  confined  to  a  single  tissue: 
hence,  in  order  to  obtain  a  current  which  will  pro- 
duce heat,  it  has  to  be  quite  strong  in  a  large  plant, 
whereas,  in  a  small  plant,  heat  will  develop  with 
less  current.  The  amount  of  current  required  to 
kill  a  maple  tree  18  inches  in  diameter  by  burning 
will  have  to  be  comparatively  strong,  provided  the 
current  has  to  pass  through  a  considerable  portion 
of  the  tree.  If  the  current,  however,  is  confined 
in  its  action  to  a  limited  area,  where  the  amount 
of  resistance  is  small,  and  where  considerable  heat 
can  be  developed,  such  as  might  be  produced  by 
passing  it  around  the  tree,  or  girdling  it,  disastrous 
results  might  follow  from  the  use  of  not  very  strong 
currents,  on  account  of  its  being  confined  to  a  lim- 
ited vital   area. 

From  these  observations  it  is  quite  clear  that,  not- 
withstanding the  high  resistance  of  plants  and  the 
limited  amount  of  current,  which  it  is  possible  to 
pass  through,  there  may  prevail  a  combination  of 
conditions  which  may  prove  injurious  or  fatal  to 
the  organism.  The  negative  results  obtained  by 
passing  currents  through  trees,  under  certain  condi- 
tions, does  not  necessarily  prove  that  death  from 
electrical  injuries  may  not  result.  It  might  be  pos- 
sible for  trees,  in  contact  with  uninsulated  wires, 
to  be  subject  to  a  strength  of  current  which  would 
not  cause  any  perceptible  burning,  but  w^hich  would 
produce  a  retarding  effect  in  the  plants'  activities, 
thus  resulting  in  a  weakened  condition  of  the  tree. 
If,  for  example,  a  tree  was  subjected  to  a  current 
of  a  strength  equivalent  to  that  represented  between 
(R)  and  (MX),  in  the  diagram  before  referred  to 
(retardation  current),  it  would  he-subject  to  over- 
stimulation, which  might  result  in  its  becoming 
sickly  and  ultimately  dying.  Indeed,  such  a  case 
might  not  only  be  possible,  but  is  extremely  prob- 
able, inasmuch  as  a  few  instances  have  come  under 
our  observation  where  trees  were  apparently  dying 
from  this  cause,  without  any  indications  of  burn- 
ing. Such  cases,  however,  are  extremely  rare.  Then 
again,  lightning  arresters,  when  placed  near  trees, 
may  succeed  in  causing  injury  by  discharges.  This 
opinion,  however,  is  merely  conjectural,  although 
it  has  the  support  of  some  observations.  It  is  knovyn 
that  occasional  leakage  takes  place  through  the  soil, 
as  is  manifested  by  I  he  behavior  of  sensitive  in- 
struments, commonly  used  in  laboratories.  Prob- 
alily  the  amount  of  ground  leakage  which  may 
occur  through  imoerfect  rail  connections,  thus 
charging  water  and  gas  pipes  and  occasionally 
charging  the  soil,  would  not  cause  any  perceptible 
injury  to   trees. 

On  the  whole,  the  cases  of  killing  trees  by  escap- 
ing electricity  are  very  rare,  and  by  no  means  so 
numerous  as  is  generally  believed.  Because  a  large 
number  of  trees,  adjacent  to  electric  railroads,  hap- 
pen to  become  sickly,  it  must  not  be  concluded  that 
electricity  is  the  cause  of  these  abnormal  condi- 
tions in  all  cases.  In  cities  and  towns,  where  rnost 
of  the  sickly  specimens  exist,  there  are  various 
adverse  conditions  with  which  the  trees  have  to  con- 
lend.  It  is,  therefore,  quite  essential  in  diagnosing 
diseased  conditions  that  these  various  factors  be 
taken  into  consideration  before  forming  definite 
oninions  as  to  the  real  cause  responsible  for  their 
abnormal  condition. 

Lightning. 
The    common    effects    of    lightning    strokes    upon 
trees    are    so    well    known    that    it    is    not    necessary 
to  dwell  upon  them  here.     Lightning,  however,  does 


not  always  strike  a  tree  in  the  same  manner,  or 
produce  the  same  results,  and  the  peculiar  effects 
which  it  displays  are  often  interesting.  Sometimes 
trees  are  killed  outright  by  lightning  without  dis- 
playing any  of  the  common  effects  of  shattering. 
Apparently  in  such  cases  the  discharge  is  dispersed 
in  such  a  way  as  not  to  cause  visible  mechanical 
injury  to  the  tree.  The  girdling  of  a  larger  or 
smaller  area  of  the  living  zone  or  cambium  layer 
of  the  trunk  would  be  sufficient  to  cause  its  death. 
Quite  frequently  this  is  accomplished  by  the  dis- 
charge taking  a  spiral  course.  In  a  very  large  num- 
ber of  instances  of  lightning  stroke  neither  death 
nor  mechanical  injury  of  importance  takes  place. 
Hundreds  of  trees  are  annually  struck  by  light- 
ning that  are  never  recognized  except  by  those  who 
know  how  to  interpret  the  small  vertical  lines  or 
creases  which  subsequently  make  their  appearance 
on  the  trunk.  There  are  many  cases  of  lightning 
stroke  that  .appear  to  offer  examples  of  discharges 
from  the  earth.  The  effect  of  such  discharges  on 
the  tree  are  quite  characteristic  and  not  at  all  similar 
to  the  ordinary  forms  of  lightning  strokes.  Prob- 
ably the  nature  of  the  soil  conditions  has  much 
to  do  with  such  discharges,  although  it  must  be 
confessed  that  little  light  has  been  shed  upon  this 
subject. 

Our  attention  was  called  two  years  ago  to  some 
tree  belts  located  in  a  town  in  the  eastern  part 
of  the  state,  where  lightning  had  apparently  caused 
some  damage.  These  trees  are  maples,  from  five 
to  18  inches  in  diameter,  growing  in  soil  composed 
in  most  places  of  gravel  containing  apparently  oxide 
of  iron,  and  underneath  this  I  am  informed  there 
is  a  stratum  of  quicksand.  A  considerable  number 
of  the  trees  growing  in  this  territory  show  the  effects 
of  earth  discharges  and  in  some  cases  they  have 
been  replaced  for  the  third  time,  only  to  be  muti- 
lated and  disfigured  by  electrical  discharges.  These 
discharges  occur  during  thunderstorms,  and  Mr.  C. 
F.  Jackson,  who  has  these  trees  under  his  super- 
vision and  has  observed  them  for  many  years,  re- 
lates that  the  discharge  gives  rise  to  a  dull,  charac- 
teristic report,  resembling  the  effect  of  throwing 
a  wet  cloth  on  a  hard  surface.  The  discharge, 
however,  does  not  affect  the  whole  tree,  but  only 
part  of  it ;  such,  for  example,  as  one  side  of  the 
trunk  and  one  or  more  of  the  limbs,  usnally  the 
lower  ones,  on  the  same  side  as  that  portion  of  the 
trunk  affected.  The  first  indication  of  the  discharges 
is  shown  by  the  wilting  of  the  leaves  of  the  af- 
fected limbs,  which  results  in  their  drying  up  and 
dying,  with  the  subsequent  loss  of  the  limbs.  In 
the  course  of  time  creases  can  be  seen  on  the  trunk, 
showing  the  path  of  the  discharge,  and  occasionally, 
when  the  injury  is  considerable,  the  bark  falls  off 
near  that  portion  affected.  The  limbs,  however,  are 
not  always  killed,  though  frequently  becoming  split, 
and  a  splitting  of  the  wood  for  some  depth  is  now 
and  then  observed  on  the  trunk,  along  the  path 
of  discharge.  Sometimes  these  earth  discharges  kill 
the  tree,  but  in  most  cases  only  a  disfigurement 
occurs,  which,  however,  may  be  great  enough  to 
destroy  its  symmetry.  A  very  much  larger  number 
of  trees  than  people  are  aware  of  show  earth  dis- 
charges. In  most  cases  of  this  kind  the  discharge 
affects  one  or  more  limbs,  as  the  current  seldom 
follows  up  the  main  trunk,  but  discharges  at  the 
points  of  several  branches.  MacDougal  mentions 
some  trees  which  appear  to  have  been  injured  by 
earth  discharges.  Whether  the  chemical  composi- 
tion of  the  soil  has  any  particular  bearing  upon 
earth  discharges  is  not  positively  known.  It  is 
known,  however,  that  there  frequently  exists  great 
differences  in  the  electrical  potential  betiveen  the 
earth  and  air  during  thunderstorms  and  that  the 
electrical  conditions  of  the  clouds  and  earth  may 
change  instantly  from  negative  to  positive.  Some 
observations  made  by  Mr.  A.  C.  Monahan  in  our 
laboratory  with  a  Thomson  self-recording  quadrant 
electrometer  and  water-dripping  collector  show  that 
the  electrical  potential  of  the  atmosphere  varies 
from  a  negative  charge  of  75  volts  to  300  positive 
at  various  times,  at  a  distance  of  30  feet  from  the 
ground,  and  it  is  also  known  that  trees  occasion- 
ally discharge  sparks  at  their  apices,  showing  that 
insignificant    earth    discharges    occur    through    trees. 

Summary. 

The  adverse  conditions  with  which  shade  trees 
have  to  contend,  in  cities  and  towns,  constitute  a 
serious  drawback  to  their  development. 

A  considerable  amount  of  damage  occurs  to  shade 
trees  by  wires,  causing  abrasions,  destruction  of 
limbs  and  leaders,  burnings,  and  necessitating  much 
injudicious  pruning. 

The  greatest  amount  of  damage  caused  to  trees 
by  alternating  and  direct  currents  is  by  local  burn- 
ings. The  higher  the  electromotive  force  (voltage), 
the   more   injury    is   likely  to  occur  to   trees. 

There  is  practically  little  or  no  leakage  from 
wires  during  dry  weather.  In  wet  weather,  how- 
ever, when  a  film  of  water  is  formed  on  the  bark, 
more  or  less  leakage  is  likely  to  occur,  and  if  the 
insulation  is  insufficient  and  contact  with  the  tree 
exists,  grounding  takes  place,  and  burning  due  to 
arcing  results. 

No  authentic  cases  have  been  observed  by  us 
where  the  alternating  current,  employed  for  light- 
ing service,  has  killed  trees,  though  there  are  au- 
thentic cases,  extremely  rare,  where  the  direct  cur- 
rent, used  in  operating  street  railroads,  has  killed 
large   shade   trees.     This  has  been  accomplished  by 
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reversing  ihe  polarity,  causing  the  positive  current 
to  traverse  tlie  rail,  and  the  return  current  the  feed 
wire,  which  usually  carries  the  positive. 

The  high  resistance  offered  by  trees  and  plants, 
in  general,  serves  as  a  protection  aganst  death  from 
an  electrical  contact. 

The  least  resistance  in  trees  occurs  in  the  vital 
layer    (cambium),   and   those   tissues   adjacent   to    it. 

Electric  currents  of  whatever  nature,  when  ap- 
plied to  plants  of  a  certain  intensity,  act  m  a 
stimulus. 

The  physiological  effect  of  the  direct  current  on 
vegetabie  life  cfiffcrs  from  that  of  the  alternating: 
the  latter  current  acts  more  as  a  stimulus  to  the 
plant  than  the  former. 

There  is  evidence  to  support  the  idea  that  a  cur- 
rent of  not  sufficient  strength  to  cause  hurniug 
may  overstimulale  the  plant  and  cause  a  retarda- 
tion of  its  activities  which  will  subsequently  result 
in    death. 

Earth  discharges  during  thunderstorms  are  more 
common  than  generally  supposed,  and  they  are 
known   10  disfigure  and    cause  the  death   of  trees. 


Stanley  Balanced-thrust  Watttneter. 

The  accompanying  cut  illu.strates  a  new  style  of 
recording  wattmeter  made  by  the  Stanley  Instru- 
ment Company  which   is  designed  to  possess  to  the 
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slightest  possible  degree  the  undesirable  side-thrust 
friction  and  pounding  in  the  jewels  that  is  found 
in    instruments    which    are    improperly   balanced. 

It  is  so  easy  to  produce  rotation  of  a  conducting 
body  by  the  induction  of  alternating  currents  that 
many  attempts  to  construct  alternating-current  me- 
ters have  been  made  without  taking  into  account 
the  more  important  disturbing  causes.  It  is  these 
internal  sources  of  disturbance  which  act  to  destroy 
the  balance  of  the  moving  parts  and  give  rise  to 
frictional    wear   with    its   accompanying   inaccuracies. 

It  is  a  fact,  well  known,  that,  when  a  current  is 
caused  to  flow  through  the  field  of  a  magnet,  a 
thrust  is  produced  at  right  angles  to  the  field  and 
at  right  angles  to  the  current  flow.  In  a  disk  of  a 
meter  this  thrust  is  in  the  direction  from  the  cir- 
cumference of  the  disk  toward  the  center,  between 
the  two  circles  of  current  flowing  about  the  poles 
N  and  S  and  directly  toward  the  center  of  the  disk ; 
such  thrust  tends  to  move  the  di.sk  bodily  away  from 
its  normal  position,  forcing  its  spindle  or  shaft 
against  the  journals  of  the  bearings.  This  side 
thrust  or  side  push,  in  some  meters,  is  fully  as  great 
and  in  some  instances  even  greater  than  the  torque 
thrust  of  the  instrument,  and  increases  the  inherent 
friction  of  the  meter  by   too  per  cent,  or  more. 

In  the  Stanley  balanced-thrust  wattmeters,  this 
thrust  toward  the  center  of  the  disk  from  one  side 
is  counterbalanced  by  closed-circuited  copper  rings 
placed  over  the  side  of  the  field  or  shunt  pole  near- 
est to  the  edge  of  the  disk.  The  result  of  this  con- 
struction is  that  a  thrust  is  set  up  across  the  field 
ftolc  in  the  opposite  direction  to  that  produced  by 
the  eddies  in  the  disk.  This  secondary  or  opposing 
thrust  is  so  proportioned  that  it  counterbalances  ex- 
actly the  side  push. 

.■\  second  source  of  friction,  coimterVjalanced  in 
the  Stanley  wattmeters,  is  that  due  to  the  unsym- 
nietrical  relation  of  the  shunt,  or  shunt  and  series 
-ystem  with  reference  to  the  disk.  A  common 
method  of  applying  the  shunt  system  is  that  whereby 


ihe  magnetism  made  by  the  shunt  coil  placed  above 
the  disk  passes  through  the  disk  from  the  pole  N 
to  a  yoke  beneath  it  and  back  again  to  pole  S,  and 
vice  versa.  In  such  arrangement  il  can  be  readily 
perceived  that  the  magnetic  potential  of  the  circuit 
above  the  disk  is  greater  than  it  is  below  it.  Il  is 
well  known  that  a  conductor  carrying  a  current  al- 
ways attempts  to  move  from  a  point  of  higher 
magnetic  potential  to  a  lower  magnetic  poten- 
tial. Consequently  the  effect  of  the  method  of 
construction  above  indicated,  is  to  press  down 
the  disk,  at  or  near  its  periphery  away  from 
the  shunt  coils  placed  above  it,  w'ith  a  force  propor- 
tional lo  the  .square  of  the  shunt  magnetism.  Such 
downward  and  sidewise  thrust  upon  the  disk  of  a 
meter  so  constructed,  of  course,  tends  to  bind  its 
shaft  betw-een  the  journals  of  its  bearings,  and  thus 
again  increases  the  normal  friction  of  such  [i  meter 
by  a  large  amoimt. 

In  the  new  Stanley  wattmeter,  the  forces  arising 
from  the  application  of  the  shunt  .system  are  bal- 
anced :  because  the  magnetizing  forces,  that  is,  mag- 
netic potential,  is  applied  to  the  shunt  system  syin- 
nictrically ;  it  is  evenly  distributed  on  each  side  of 
the  disk,  above  and  below  it,  with  the  result  that 
the  pushing  tendency  of  the  magnetism  is  not  in 
one  direction  only,  but  in  opposed  directions  from 
the  poles  N  and  S  above  and  below  the  disk,  the 
pole  N  below  the  disk  pushing  upward  with  exactly 
the  same  force  that  the  pole 
S  above  the  disk  pushes 
downward. 

An  annoyance  often  en- 
countered in  wattmeters  is 
the  pounding  of  the  beaming 
in  the  jewel  due  to  the  at- 
tractions and  repulsions  of 
edd}'  currents  within  the  disk 
which  are  not  in  phase  with, 
but  are  displaced  90"  from 
the  fields  producing  them.  ' 
This  gives  to  the  disk  a  \i- 
bratory  motion.  If,  however, 
the  magnetizing  magnets  are 
placed  upon  each  side  of  the 
disk  and  the  disk  is  located 
midway  between  the  mag- 
nets ;  that  is.  at  a  point  of 
zero  magnetic  potential  in  the 
air  gap  with  reference  to  the 
magnets  on  either  side  of  it, 
the  thrusts  from  the  mag- 
nets, being  in  opposite  di- 
rections simply  tend  to  com- 
press the  metal  of  the  disk 
without  causing  it  to  move 
bodilv  or  to  tremble;  while 
the  attractions  exerted 
between  the  magnets  and 
the  disk  tend  to  expand 
or  separate  the  disk  in  oppo- 
site directions,  with  the  re- 
sult that  trembling  or  vibra- 
tion of  the  disk  is  obviated 
when  the  disk  is  placed  at 
the  zero  magnetic  potential 
position.  This  is  what  is 
done  with  the  new^  wattmeter, 
and  the  arrangement  seems 
satisfactory. 

As  seen  by  the  illustration, 
the  instrument  is  compact 
and  of  pleasing  appearance.  The  case  is  of  iron, 
with  a  thick  glass  cover  over  the  dials,  the  con- 
struction  being  as   near   dustproof   as    possible. 


The  Life  of  a  Car  Wheel. 

At  the  recent  convention  of  the  Street  Railway 
.Accountants'  Association  in  Saratoga  one  of  the, 
papers  presented  was  on  "Car  Maintenance  Records," 
by  S.  C.  Stivers,  lately  auditor  of  the  Jersey  City. 
Hoboken  and  Paterson  Street  Railway  Company  of 
Hoboken.  N.  J.  In  discussing  the  paper,  Mr.  Ma- 
gilton  stated  that  the  system  described  had  not  been 
used  to  a  very  great  extent  as  yet,  and  he  a.sked 
if  any  instance  could  be  cited  where  car  wheels  or 
other  important  parts  of  the  car  had  been  rejected 
as  not  up  to  standard.  This  work  in  his  company's 
case,  was  done  outside  of  the  general  office,  and  he 
(the  speaker)  had  not  a  very  deep  interest  in  it 
directly,  as  yet,  although  he  expected  to  have  later 
on.  His  company  had  from  time  to  time  rejected 
certain  purchases,  but  the  records  were  not  yet 
complete  enough  lo  show  that  they  had  not  been 
up   to   standard. 

Mr.  Pease  said  that  his  company's  wheels  were  all 
guaranteed  to  make  a  given  number  of  miles.  If  the 
wheels  did  not  make  the  required  mileage,  the  com- 
pany did  not  pay  for  them.  The  company  was  not 
keeping  the  car-maintenance  record  only  so  far  as 
car  wdieels  are  concerned.  For  that,  the  facts  are 
ascertained  by  the  u.se  of  the  usual  car-mileage 
record,  with  the  date  when  the  wheel  was  put  on  and 
taken  off.  and  if  it  has  been  reground  that  dale 
also  is  entered.  When  a  wheel  was  removed  on 
account  of  chipped  flange  and  had  not  made  the 
required  mileage,  the  company  did  not  take  the 
wheel.  It  kept  a  record  of  each  wheel  and  not  of 
a  few  selected  ones  only.  The  speaker  did  not  know 
whether  it  was  necessary  to  number  each  wheel, 
but  thought  it  was  advantageous ;  his  company's 
wheels  were  all  numbered  by  the  car-wheel  com- 
pany, no  two  bearing  the  same  number. 


Mr.  White  reported  that  his  company  kept  car- 
mileage  records,  but  it  did  not  buy  its  wheels  with 
any  special  guarantee,  at  least  did  not  keep  the 
record  for  that.  If  the  company  did  not  get  the 
mileage  out  of  the  wheels  that  it  expected,  it  looked 
about  for  something  better.  It  never  got  any  re- 
bale  on  any  wheels  that  did  not  wear.  He  inquired 
if.  under  the  guarantee,  there  was  ever  any  question 
made   of    the    purchaser's    complaints. 

Mr.  Pease  replied  that  there  never  had  been  in 
their  experience.  The  cause  of  removal  of  the  wdieel 
was  a  determining  factor.  If  a  wheel  were  worn 
flat  from  sliding  or  skidding,  was  then  reground 
and  afterward  made  the  required  mileage,  the  pur- 
chasing company  paid  for  the  wdieel.  A  record  of 
40.000  miles  with  them  covered  the  life  of  the  wheel. 

Mr.  White  pointed  out  that  there  was  quite  a 
number  of  things  entering  into  the  question  of  the 
life  of  a  wheel,  some  of  wdiich,  in  the  way  of  re- 
pairs, he  thought,   were   i-ather   unnecessary. 

Mr.  Smith  wished  lo  know  whether  Mr.  Pease's 
company  could  get  the  same  guarantee  from  the 
manufacturers  on  wheels  to  be  used  with  the  air 
brake  as  with  the  hand  brake,  and  he  was  answered 
in  the  affirmative. 


Train  Lighting  by  Electricity. 

Electricity  has  many  advantages  for  train  lighling, 
but  much  discussion  has  arisen  over  the  best  method 
of  securing  the  current,  whether  from  storage  bat- 
teries, axle-driven  dynamos,  dynamos  driven  by  en- 
gines supplied  with  steam  from  the  locomotive  boiler, 
a  complete  electric-light  plant  in  the  baggage  car  con- 
sisting of  boiler,  engine  and  dynamo,  or  from  various 
combinations  of  these  systems.  A  number  of  articles 
on  and  references  to  the  general  subject  have  ap- 
peared in  the  Western  Electrician,  and  only  last 
February  a  symposium  of  papers  (abstracted  in  this 
journal)  on  train  lighting  was  presented  to  the 
American  Institute  of  Electrical  Engineers.  In  for- 
eign countries  as  well  as  in  the  United  States  many 
plans  have  been  tried,  and  the  conclusion  seems  to 
have  been  reached  that  the  most  feasible  method  is 
.to  make  the  system  on  each  car  a  unit  in  itself. 
In  Austria,  to  refer  to  a  particular  example,  a  Vien- 
nese electrical  company  has  fitted  up  a  number  of 
railroad  coaches  with  what  is  known  as  the  Dick 
system  of  lighting. 

The  apparatus  of  the  Dick  system  includes  the 
dynamo,  storage-battery  apparatus  and  circuit  wires. 
Each  car  is  supplied  with  a  small  dynamo  which  is 
attached  to  the  axle  of  the  car  wheels  by  a  jour- 
naled  bearing  carrying  projecting  arms  on  which  the 
dynamo  is  mounted,  it  being  held  in  a  horizontal 
position  by  a  spring  attached  to  the  truck.  A  belt 
dri\'es  the  dynamo  from  a  wheel  on  the  car  axle. 
The  dynamo  produces  the  necessary  current  for 
creating  light  in  the  lamps  while  the  train  is  in  mo- 
tion. Simultaneously,  a  small  battery  is  charged  with 
electricity  from  the  same  dynamo.  This  battery 
serves  the  purpose  of  keeping  up  the  current  while 
the  train  is  stopping  at  stations.  Generally  speak- 
ing, iiowever,  the  lamps  shoidd  be  fed  as  long  as 
possible  directly  from  the  dynamo  in  order  that  the 
bjttery  may  be  spared.  During  stops  and  when  the 
train  is  going  at  a  slow  rate  of  speed  up  steep  grades, 
the  lamps  are  always  fed  from  the  battery.  The 
accumulators  are  charged  while  the  train  is  in  mo- 
tion, and  this  is  the  case  by  day  as  well  as  by  night. 

The  weight  of  the  dynamo  is  aboiU  440  pounds, 
and  an  output  of  45  amperes  is  obtained  when  run- 
ning at  normal  speed.  There  are  two  batteries  which 
will  supply  22  eighl-candlepower  lamps  during  a 
period  of  fi\e  hours  without  being  recharged  from 
the  dynamo.  The  batteries  are  protected  by  safes 
which  may  be  placed  in  any  convenient  part  of  a 
railway  carriage.  Exact  instructions  are  )josted  on 
the  door  of  each  safe  for  the  benefit  of  the  porter 
or  others  whose  duly  it  is  to  look  after  the  apparatus. 
This  apparatus  is  illustrated  in  the  advance  sheets 
of  Consular  Reports   for   September  3d. 


Westinghouse  Balance  Sheet. 

In  its  application  to  list  $g. 135,200  addiliiinal  stock 
on  the  New  York  Stock  Exchange,  the  Westing- 
house  Electric  and  Manufacturing  Conipany  pre- 
sents a  statement  of  its  financial  condition  as  of 
June  30,  1903.  According  to  the  financial  papers, 
this  statement  is  as   follows: 

.Assets — 

Cash ?   1 ,759,9^8 

I'.ills    receivable    1.8,^0,770 

.\ceouius    receivable    8,183,69.1 

.Material    in    stock    7.509,74.t 

Material   on   consignment   and   exchange 736,424 

Keal    eslate,    etc 4,97:?, 948 

.Machinery,    tools,   etc 2,838,301 

.Stocks   and   bonds   in   snbsidiary   companies 7.251,38,5 

Cleveland   plant    546,142 

Patents,    charters,    etc 5,019,680 

Miseellaneons     199,630 

$40,849,642 

Liabilities — 

Preferred   stock    (79,974   shares) $  3,998,700 

-Vssenling  stock    (280,535    shares)....    14,026,800 
Common    stock    (73    shares) 3.650 

(In   treasnry   139, 4"7   shares.) 

Surplus 8.812,399 

.\ccounts  oayable    2,583,660 

P.ills    payable     5.302,500 

Debenture    certificates     2,787,000 

90,000    shares   assenting    stock,    10 .  be 

issued    Sejit.    14,    190.^    at    $80    per 

share   (par  value  $50),   $7.200,000 — 

payments    received    on    account....      3.334.933 

$40,849,642 
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CORRESPONDENCE, 


London  Letter. 

London,  September  5.— Money  matters  in  connec- 
tion with  municipal  electrical  undertakings  are  at 
present  in  a  somewhat  unsatisfactory  state.  For  a 
long  time  a  controversy  has  been  going  on  as  to 
whether  a  certain  sum  should  be  set  aside  annually 
for  depreciation  of  plants  over  and  above  any 
amount  paid  off  as  sinking  fund.  Scotch  town 
councillors  seem  especially  emphatic  that  no  de- 
preciation fund  is  necessary,  but  even  Scotchmen 
differ,  and  some  hold  the  opposite  opinion.  In 
England,  the  divergence  of  opinion  is  somewhat 
greater,  and  those  who  hold  that  nothing  beyond 
■the  sinking  fund  is  necessary  point  to  the  fact  that 
the  Local  Government  Board,  which  ..controls  these 
matters  to  a  certain  extent,  compels  no  such  thing 
as  a  depreciation  fund.  One  exception  to  the  gen- 
eral run  of  opinion  in  Scotland  is  the  Glasgow  Cor- 
poration, which  insists,  against  the  advice  of  cer- 
tain of  its  officials,  in  putting  by  such  sums  to  a 
depreciation  fund,  that  for  the  last  financial  year 
just  ended,  a  loss  has  been  incurred,  which  has  been 
made  good  out  of  the  profits  of  the  municipal  gas 
undertaking.  Naturally,  this  action  has  stirred  the 
whole  matter  up  again,  but  until  some  action  is 
taken  by  the  government  nothing  in  the  shape  of 
standardization  in  this  respect  may  be  looked  for. 
Even  the  members  of  the  Municipal  Electrical  As- 
sociation (the  borough  electrical  engineers  and  town 
councillors)  are  undecided  what  action  to  take  as  a 
body.  Another  circumstance,  and  one  which  comes 
at  various  times  to  all  undertakings,  whether  com- 
pany or  muncipal,  is  the  extremely  bad  state  of  the 
money  market,  and  more  than  one  corporation  has 
been  advised  not  to  go  in  for  any  more  loans  until 
a  reaction  sets  in.  Liverpool  and  Nottingham,  which 
own  very  large  undertakings,  are  among  the  towns 
so  advised. 

Mr.  Yerkes  has  now  completed  his  experiments 
to  determine  the  type  of  motor  control  he  will  adopt 
on  the  Metropolitan  District  Railway.  It  will  be 
remembered  that  he  had  trains  working  experi- 
mentally with  both  the  Thomson-Houston  (General 
Electric)  and  the  Westinghouse  systems.  The  re- 
sult is  that  the  contract  for  the  entire  control  equip- 
ment for  the  new  electric  trains  on  the  district  rail- 
way has  been  awarded  to  the  British  Thomson- 
Houston  Company,  which  exploits  the  Sprague- 
General  Electric  multiple  unit  system.  The  two  sys- 
tems have  been  working  for  four  months,  experi- 
mentally, the  points  upon  which  special  attention  has 
been  bestowed  being  safety  of  passengers,  reliability 
of  control,  economy  of  power,  low  cost  of  main- 
tenance, comfort  to  passengers  and  simplicity. 

For  a  long  time  the  postal  employes  have  been 
dissatisfied  with  the  conditions  under  which  they 
work,  and  at  last  a  departmental  committee  has  been 
appointed  to  enquire  into  the  rates  of  pay  of 
telegraphers  and  others  and  to  report  whether  these 
rates  of  remuneration  are  adequate. 

The  Hull  corporation  telephone  committee  has 
now  scaled  the  agreement  with  the  National  Tele- 
phone Company  as  to  underground  facilities,  a«d 
thus  has  demoHshed  that  company's  opposition  to  its 
application  for  a  loan  for  establishing  a  municipal 
service.  A  license  has  been  granted  to  Hull  by  the 
postmaster-general. 

The  effect  of  the  competition  of  electric  tram- 
ways upon  the  suburban  traffic  of  steam  railways 
continues  to  be  a  favorite  subject  for  discourse  by 
the  chairmen  at  the  annual  meetings.  On  the  Wirral 
railway,  soon  to  be  "electrified"  by  the  Westinghouse 
company,  no  less  than  60,000  passengers  have  been 
lost  during  the  last  year  owing  to  the  greater  facili- 
ties   offered   by  the   electric  tram   cars. 

The  ever-increasing  traffic  on  the  electric  cars 
is  emphasized  by  the  efforts  which  are  made  to 
improve  the  .roofed-in  outside  seats,  and  a  new  and 
cheaper  form  of  covered  top  deck  cars  has  been 
devised  by  the  manager  of  the  Liverpool  corporation 
cars.  W. 


New  York  Notes. 


New  York,  September  I2: — The  new  power  house 
for  the  subway  is  rapidly  nearing  completion  and 
is  a  most  interesting  place  to  visit.  It  is  generally 
conceded  by  engineers  that  this  will  be  the  largest 
and  costliest  plant  in  the  world  for  generating  elec- 
tricity. The  framework  is  more  than  half  up,  and 
it  is  expected  that  the  building  will  be  completed 
about  January  1st.  The  cost  of  the  structure,  in- 
cluding equipment,  will  be  $7,000,000,  and  it  will 
be  nearly  twice  as  large  as  Madison  Square  Garden. 
The  steam  plant  will  have  72  500-horsepower  boilers 
and  the  generators  will  produce  a  maximum  ca- 
pacity of  75,000  kilowatts  of  electric  energy  to  drive 
the  cars  in  the  subway.  The  boilers  will  consume 
more  than  1,000  tons  of  coal  every  day.  The  most 
effective  and  elaborate  appliances  for  handling  the 
coal  and  ashes  will  be  installed  in  the  building. 
There  will  be  ■  five  great  chimneys,  each  225  feet 
high.  The  bases  of  the  chimneys  will  rest  on  steel 
platforms  about  do  feet  above  the  floor  of  the  power 
house,  thus  making  the  total  altitude  of  the  stacks 
26s  feet.  To  build  the  stacks  from  the  ground,  it 
is  said,  would  have'  occupied  too  much  valuable 
space. 

The  annual  report  of  the  Brooklyn  Rapid  Transit 
Company  for   the  fiscal   year  ended  June   30th  last, 


has  been  made  public.  It  shows  a  surplus  for  the 
year's  operations  of  $796,783,  as  compared  with  $18,- 
893  for  the  year  preceding,  a  net  gain  of  $737,503.  or 
about  1.62  per  cent,  on  the  capital  stock  of  $45,000,- 
000.  This  statement,  notwithstanding  its  great  im- 
provement over  the  one  issued  a  year  ago,  will 
prove  a  great  disappointment  to  those  stockholders 
who  had  been  led  by  the  bull  pool  in  the  property 
to  beheve  that  the  earnings  might  justify  the  declara- 
tion of  a  small  dividend.  The  dividend  appears  to 
be  as  far  off  as  ever. 

President  Vreeland  of  the  Metropolitan  Street 
Railwav  Company  has  returned  to  his  desk.  One 
of  the  first  things  he  did  ^vas  to  deny  the  state- 
ment that,  owing  to  disagreements  between  himself 
and  certain  directors  of  the  company,  he  had  re- 
signed or  intended  to  resign  from  the  head  of  the 
corporation. 

The  storage-battery  ears  which  have  been  I'un  on 
Thirty-fourth  Street  from  river  to  river  by  the 
Interurban  Street  Railway  Company  have  been  dis- 
continued and  the  underground  trolley  system  sub- 
stituted. 

A  thorough  and  scientific  study  is  being  made  by 
the  electrical  engineers  of  the  Department  of  Water 
Supply,  Gas  and  Electricity  and  of  the  railway  com- 
panies of  this  city  to  determine  to  what  extent  elec- 
trolysis is  going  on  among  the  city  pipes  under 
ground  and  to  find  out  how  the  stray  currents  of 
electricity  may  be  picked  up.  Mr.  Sever  of  the 
Department  of  Water  Supply,  Gas  and  Electricity 
is  in  charge  of  the  work  and  is  being  assisted  by 
the  engineers  of  the  railway  companies.  An  effort 
will  be  made  during  the  investigation  to  establish 
why  the  currents  of  electricity  run  astray  and  where 
the  areas  which  are  most  heavily  charged  are  lo- 
cated. 

The  City  Council  has  granted  an  ordinance  to  the 
Ocean  Electric  Railway  Company  to  construct  and 
operate  a  street  surface  railway  between  Rockaway 
Park  and  Hammels.  O. 


essary,   the  date   for   a   further   hearing  being  fixed 
for  September  24th. 

The  Worcester  (Mass.)  Electric  Light  Company 
paid  18  per  cent,  dividends  on  its  stock  during  the 
last  year.  The  company  is  capitalized  for  $600,000, 
and  the  stock  is  held  by  164  owners.  The  surplus 
of  the  company  was  reduced  by  the  heavy  dividend 
distribution,  but  there  remains  to  that  account  up- 
ward of  $20,000.  B. 


New  England  News. 

Boston,  Mass.,  September  12. — Another  trolley- 
line  smashup  has  been  added  to  the  disconcerting 
list  of  fatal  accidents  this  season  in  New  England. 
Last  Sunday  was  the  occasion,  and  the  accident 
took  place  at  Pelham,  N.  H.,  on  the  line  between 
the  two  manufacturing  cities  of  Lowell,  Mass.,  and 
Nashua,  N.  H.  There  were  four  deaths  soon  after 
the  collision  of  two  cars  bound  in  opposite  direc- 
tions on  the  single  track  of  the  road,  and  two  other 
victims  died  the  following  day.  There  were  about 
three   score  passengers   more  or   less   injured. 

By  a  head-on  collision  at  Eagle  Hill,  on  the  Mil- 
ford,  Attleboro  and  Woonsocket  road  in  the  south- 
ern part  of  this  state,  on  Monday  afternoon,  four 
passengers  were  injured.  An  extra  car,  running 
without  passengers,  had  been  dispatched  from  the 
carhouse  to  Wrentham,  Mass.,  where  a  car  was 
stalled,  and  the  regular  and  extra  came  together 
with  such  force  that  both  motors  were  rendered 
useless.  The  motorman  of  the  extra  was  badly 
wounded,   both    legs   being   crushed. 

Before  the  Massachusetts  railroad  commissioners 
on  September  8th.  President  William  M.  Butler  of 
the  Boston  and  Worcester  Street  Railway  Company 
applied  for  permission  for  the  road  to  issue  $250,- 
000  of  new  bonds.  Inasmuch  as  the  road  has  re- 
cently been  censured  for  mismanagement  as  a  re- 
sult of  the  board's  investigation  of  its  recent  acci- 
dent, and  is  likely  to  encounter  damage  suits  of 
large  proportions,  the  attitude  of  the  railroad  board 
toward  its  desires  is  problematical. 

Hartford  and  Worcester  Street  Railway  Com- 
pany officials  were  heard  September  8th  by  the 
Massachusetts  railroad  commissioners  on  their  ap- 
,  plication  for  a  location  in  the  town  of  Oxford. 
Mass.  Intervention  of  the  board  is  sought  on  the 
plea  that  the  selectmen  favor  unduly  a  rival  road, 
and  the  Hartford  and  Worcester  requires  the  Oxford 
link  to  complete  that  part  of  its  system.  The  road 
also  seeks  approval  of  locations  in  the  town  of 
Charlton,    Mass. 

The  stockholders  of  the  Stafford  Springs  Street 
Railwav  Company,  which  is  the  holder  of  a  fran- 
chise for  a  new  trolley  line  in  Connecticut  from 
Rockville  to  the  Massachusetts  line,  has  elected  di- 
rectors. The  company's  headquarters  will  be  trans- 
ferred shortly  to  Hartford.  The  James  F.  Shaw 
syndicate  of  Boston   is   interested  in   the  project. 

The  Springfield  Street  Railway  Company  of 
Springfield,  Mass.,  has  filed  for  record  with  the  reg- 
ister of  deeds  in  that  city  a  first  mortgage  to  the 
Springfield  Safe  Deposit  and  Trust  Company,  as 
trustee,  in  connection  with  a  bond  issue  recently 
authorized.  The  mortgage  secures  $1,700,000  of  four 
per  cent,    gold  bonds,   payable   in   20  vears. 

The  Worcester  and  Southbridge  Street  Railway 
Company's  receivership  developments  may  lead  to  the 
absorption  of  the  road  by  the  Boston  and  Worcester 
Street  Railway  Company,  which  is  reported  to  be 
ready  to  bid  for  the  property  in  case  it  is  offered 
for  sale,  as  now  it  seems  likely  to  be. 

A  lively  contest  is  in  progress  between  the  es- 
tablished street-railway  company  in  Springfield, 
Mass.,  and  a  newcomer  that  seeks  locations  from 
Wilbraham  into  Springfield,  under  the  title  of  the 
Springfield-Suburban  Street  Railway  Company.  At 
a  recent  hearing  before  the  railroad  commissioners 
eminent  counsel  appeared  for  both  the  oetitioners 
and  remonstrants,  and  a  continuance  was  found  nec- 


Information  from  Indiana. 

Indianapolis,  September  14. — During  the  last  week 
117  interurban  passenger  trains  operating  on  regular 
schedules,  came  into  this  city  daily,  and  the  same 
number  went  out  of  the  city.  Within  15  days  18 
additional  trains  will  enter  and  depart  from  the  city 
daily.  It  is  safe  to  predict  that  before  the  year  is 
completed  there  will  be  155  coming  into  and  de- 
parting from  Indianapolis  on  regular  schedule  time 
daily.  The  number  of  cars  operated  in  and  out  of 
the  city  by  the  different  roads  is  as  follows:  The 
Union  Traction  Company,  52 ;  Indianapolis-Eastern 
Greenfield  line,  36 ;  Indianapolis,  Greenwood  and 
Franklin,  36;  Indianapolis  and  Martinsville  Rapid 
Transit,  38;  Indianapolis  and  Plainfield,  36;  Indi- 
anapolis, Shelbyville  and  Southeastern,  36.  ^  These 
six  companies  operate  281  miles  of  road  running  out 
from  Indianapolis,  which  have  important  connections 
with  other  lines,  thereby  increasing  the  mileage  sev- 
eral hundred  miles.  The  six  companies  operate 
through  about  25  central  and  eastern  Indiana  towns 
and  cities  having  a  population  of  over  1,000,  and  it 
is  estimated  that  they  annex  to  Indianapolis  for 
trading  purposes  a  section  having  a  million  popula- 
tion. The  interurban  cars  are  now  bringing  on  an 
average  of  2,340  people  to  the  city  daily.  With  the 
opening  of  the  Lebanon-Frankfort  and  Noblesville- 
Tipton  lines  in  a  few  days  the  estimated  number  of 
people  brought  to  the  city  will  be  raised  to  3,100. 
Traction  men  say  that  the  interurban  travel  to  the 
city  during   the  present  year  will   reach    1,116,500. 

The  Indianapolis  and  Eastern  Traction  Company 
celebrated  the  opening  of  its  electric  branch  line  to 
Newcastle  on  the  nth  inst.  by  inviting  a  number 
of  the  leading  business  men  of  Newcastle  and  Spice- 
land  to  take  a  ride  over  its  line  in  the  first  car  leav- 
ing that  city.  The  party  was  entertained  at  dinner 
at  the  Columbia  Hotel  at  Greenfield,  Judge  Bundy 
acting  as  toastmaster.  President  Frank  M.  Fauvre 
made  a   speech   that  was~  well   received. 

Work  of  grading  on  the  Indianapolis  and  Danville 
line  began  last  week.  This  line  will  be  the  western 
extension  of  the  Indianapolis  and  Eastern  and  after 
the  line  is  completed  to  Rockville  it  will  be  extended 
to  Terre  Haute. 

Two  more  traction  lines  are  being  promoted  for 
Indiana.  A  meeting  was  held  last  week  at  Boggs- 
town  to  organize  a  company  to  build  a  line  from 
Shelbyville,  via  Boggstown  to  Greenwood  to  con- 
nect with  the  Greenwood  line.  Charles  W.  Wilson, 
representing  the  Appleyard  syndicate  of  Ohio,  is  in 
the  state  preparatory  to  asking  the  City  Councils 
of  Columbus,  Greensburg  and  Richmond  for  fran- 
chises for  a  double-tracked  electric  line  connecting 
the  three  cities. named. 

The  Indiana  Union  Traction  Company  announces 
that  it  will  now  go  ahead  with  the  building  of  its 
$200,000  car  buildi^ig  and  renair  shop  at  Anderson 
and  that  plans  and  specifications  for  the  erection 
of  the  buildings  will  soon  be  submitted  to  contract- 
ors. The  company  will  build  and  repair  its  own  cars. 
At  Muncie  the  long  contention  is  over  by  the  adop- 
tion of  a  new  ordinance  which  fixes  Howard  and 
Seymour  Streets  as  the  streets  for  the  company's 
double-track  entrance  and  Charles  and  Mulberry 
Streets,  on  which  the  company  will  at  once  build 
a  large  terminal  station.  The  franchise  is  for  50 
years. 

A  deal  was  completed  during  the  last  week  for 
the  merging  of  the  Marion  Light  and  Heating  Com- 
pany with  the  Indiana  Northern  Traction  Company, 
which  is  building  an  electric  road  from  Marion  to 
Wabash.  According  to  the  plans,  a  mammoth  power 
house  will  be  built  at  North  Marion  to  furnish 
power  for  the  electric  line  and  also  light  and  heat 
and  electric  energy  to  local  patrons.  Work  on  this 
enterprise  is  under  contract  to  begin  October   ist. 

The  motion  of  George  Townsend,  president  of  the 
Indianapolis  and  Northwestern  Traction  Company, 
Superintendent  Wise  and  Attorneys  Johnson  and 
Harding  to  quash  the  citation  for  contempt  issued 
against  them  for  laying  track  in  the  streets  of  Craw- 
fordsville  in  violation  of  an  order  of  the  Mont- 
gomery Circuit  Court,  in  the  case  of  the  Consolidated 
Traction  Company,  was  overruled  Saturday  morn- 
ing by  Judge  Baker  of  the  United  States  Circuit 
Court  and  the  matter  continued  until  September  24th. 

The  Evansville  and  Princeton  traction  line  is 
completed.  A  company  of  Princeton  business  men 
and  women  enjoyed  the  first  ride  over  the  line  on 
the  nth  inst.  The  line  is  27  miles  long  and  opens 
up  the  first  interurban  enterprise  for  Southwestern 
Indiana. 

It  is  announced  that  the  Richmond  Street  and 
Interurban  Company  has  purchased  the  old  steam 
road  from  Cambridge  City  to  Connersville,  and  will 
at  once  convert   it   into  a  modern   traction  line. 

The  Indiana  Hydraulic  Power  Company  has  filed 
articles  of  incorporation  with  a  capital  stock  of 
$150,000.  The  company  proposes  to  erect  a  dam  in 
White  River  at  Hindostan  Falls,  near  Shoals,  Mar- 
tin   County,    and    build    a    power   house   to    furnish 
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electric  power  for  a  new  electric  railway  from  Vin- 
cennes  to   Shoals. 

The  City  Council  of  West  Lebanon  has  granted 
a  franchise  to  W.  H.  Goodwine  aiid  others  for  an 
electric-liglit  plant,  to  run  for  20  years.  F. 


Michigan. 

Detroit.  September  11. — At  a  meeting  of  the  di- 
rectors of  the  Ohio  and  Michigan  Traction  Company 
and  of  the  Ohio  and  Michigan  Construction  Com- 
pany the  route  of  the  road  was  practically  decided 
upon.  Ann  Arbor,  having  refused  concessions,  will 
be  cut  from  the  route  and  Ypsilanti,  which  offers 
franchise  rights  and  right-of-way  to  the  extent  of 
$20,000.  will  be  put  on.  The  route  includes  Lambert- 
ville,  Petersburg.  Dundee.  Azalia.  Milan,  Ypsilanti 
and  Whitmore  Lake.  Dundee  and  Petersburg  have 
each  offered  a  site  for  a  power  house  but  no  decision 
has  been  made.  Construction  work  will  be  started 
between  \\'est  Toledo  and  Petersburg  within  10 
days.  The  decision  to  abandon  Ann  Arbor  because 
the  town  will  not  give  the  franchise  for  the  use  of 
Fourth  Avenue,  one  of  the  finest  residence  streets, 
is  considered  by  Ann  Arbor  to  be  a  "bluff,"  and  that 
the  business  from  that  city  is  too  great  to  be  turned 
down. 

The  first  automobile  truck  to  be  tried  in  Detroit 
has  been  tested  by  the  H.  J.  Reading  Truck  Com- 
pany, truckers  for  the  Wabash  railroad.  The  ma- 
chine was  made  by  the  Electric  Vehicle  Company 
of  New  York  and  weighs  5^i  tons.  The  propelling 
power  is  supplied  by  a  45-cell  electric  battery.  The 
platform  is  14  feet  long  and  six  feet  wide  and  in- 
closed by  steel  bars.  The  carrying  capacity  is  five 
tons.  The  first  load  drawn  consisted  of  30  barrels 
of  sugar.  The  machine  was  tried  on  all  the  steep 
grades  from  the  river,  except  Wayne  Street,  and 
seemed  to  be  able  to  ciimb  them  all  with  ease. 

The  citizens  of  Woodmere  are  in  a  quandary  as 
to  what  action  the  council  will  taken  on  the  question 
of  municipal  lighting.  The  last  time  the  matter 
was  brought  up  in  council  the  trustees  voted  three 
to  three,  tying  up  the  project  completely.  Three 
wanted  electric  lights  and  were  commended  by  the 
people  for  their  stand.  The  other  three  wanted  gas 
lights.  The  citizens  are  now  agitating  the  matter 
again,  believing  that  some  sort  of  arrangements  for 
light  should  be  made.  The  plan  of  a  municipal 
plant  is  not  considered  feasible  for  the  village,  as 
it  is  conceded  that  Woodmere  will  be  annexed  to 
Detroit   before  many  years  have  passed. 

The  Detroit  United  Railway  has  sent  a  check 
to  the  citj'  treasurer  of  Detroit  for  $5,052,  which 
represents  the  amount  of  the  tax  on  its  express  cars 
from  May,  1902,  to  April,  1903.  The  company  pays 
50  cents  for  each  trip  of  its  express  cars  and  is 
obliged  to  submit  a  quarterly  statement  of  the  same. 

The  Standard  Electric  Company  has  filed  a  bill 
in  the  Circuit  Coiirt  for  the  enforcement  of  a  lien 
against  the  Belle  Isle  Scenic  Railway  Company  of 
Detroit.  The  claim  is  for  $1,160.  A  belief  that 
liens  are  to  be  given  to  the  lessors  of  the  land 
on  which  the  scenic  railway  is  situated  is  set  forth, 
and  the  electric  company  asks  priority  for  its  lien. 

Chairman  C.  A.  Dean  and  other  members  of  the 
Board  of  Commerce  Committee  on  Streets  and  Pave- 
ments have  been  interviewing  the  Detroit  United 
Railway  officials,  and  at  the  first  meeting  of  the 
committee  it  was  reported  that  the  excessive  noise 
made  by  the  new  cars  will  soon  be  abated.  The 
trouble  has  been  caused  by  using  exposed  ma- 
chineo',  the  company  being  in  such  haste  to  use 
the  cars  that  they  did  not  wait  for  gear  covers. 
These  covers  are  now  being  received  and  put  in 
position. 

Articles  of  incorporation  have  been  filed  with  the 
secretary  of  state  for  the  Smalley  Motor  Company 
of  Bay  City,  with  a  capital  of  $50,000. 

At  the  first  annual  meeting  of  the  Commercial 
Motor  Vehicle  Company  of  Detroit,  Dr.  J.  B.  Book 
was  elected  president ;  D.  W.  Simons,  vice-president ; 
A.  F.  Smith,  cashier  of  the  Commercial  National 
Bank,  treasurer,  and  F.  S.  Evans,  secretary.  A 
board  of  directors  was  elected.  It  consists  of  the 
above-named  officers  and  M.  L.  Williams,  president 
of  the  Commercial  National  Bank ;  Hoyt  Post,  Leo- 
pold Freud,  Charles  Berg  and  K.  K.  McLaren.  A 
temporar>'  factory  has  been  leased  on  Antoine  Street, 
where  the  vehicles  will  be  manufactured.  The  com- 
pany controls  patents  for  electric  vehicles,  and  will 
probably  make  a  specialty  of  heavy  loads  of  freight. 
It  is  the  intention  of  the  company  in  the  spring 
*o  erect  a  plant  of  its  own  in  which  it  will  employ 
.t  least  500  hands.  C.  G.  W. 


Kentucky. 

Louisville,  September  12. — The  property  of  the 
New  .'\lbany  dnd.)  Street  Railway  Company  has 
been  leased  to  the  Louisville  and  Southern  Indiana 
Traction  Company  for  a  term  of  25  years  at  an  an- 
nual rental  of  $500  a  year,  with  the  provision  that 
the  leasing  company  pay  the  holders  of  preferred 
stock  five  per  cent,  dividends  annually  and  assume 
the  bonded  indebtedness  of  $250,000,  which  is  now 
guaranteed  by  the  United  Gas  and  Electric  Com- 
pany of  New  Albany.  The  latter  is  to  furnish  elec- 
tric power  at  a  fixed  price  for  the  oneration  of  the 
lines  of  the  traction  company.  A  deed  has  also  been 
filed  conveying  the  line  between  New  Albany  and 
Jeffersonville  from  the  Southern  Indiana  Inter- 
urban     Railway     Company    to    the    Louisville    and 


Southern  Indiana  Traction  Company.  The  plans 
contemplated  by  the  purchasing  company  include  the 
operation  of  all  the  lines  in  and  about  New  Albany 
and  Jeffersonville  under  one  management. 

The  articles  of  incorporation  of  the  Kentucky 
Traction  Company  have  been  amended  in  such  a 
maimer  as  to  allow  the  construction  of  lines  from 
Louisville  to  Nashville,  Rock  Haven  to  Owensboro 
and  Warren  to  Bowling  Green.  The  company  is 
allowed  to  issue  $5,000,000  stock  and  incur  an  in- 
debtedness of  a  like  amount.  The  proposed  line 
from  Louisville  to  Nashville  will  pass  through  West 
Point.  Rock  Haven,  Leitchfield,  Bowling  Green, 
Franklin  and  other  smaller  places  in  Kentucky  and 
through  Sumner.  Wilson  and  Davidson  Counties 
in  Tennessee.  The  company  will  be  largely  backed 
by  Chicago   men. 

The  new  line  of  the  Louisville  Railway  Company 
from  the  city  to  Jeffersontown  will  be  opened  about 
November  1st.  Other  lines  under  construction  are 
not  far  enough  along  to  tell  when  they  will  be  ready 
for  operation, 

A  great  many  of  the  motormen  employed  on  the 
Louisville  lines  the  past  summer  are  medical  stu- 
dents. They  will  shortly  return  to  their  studies 
and  be  replaced  by  others.  The  company  gave  thein 
employment  because  they  are  ambitious  to  make 
their  way  through   school  as   early  as  possible. 

The  Board  of  Aldermen  of  Louisville  will  shortly 
act  on  an  ordinance  granting  the  Ohio  Valley  Trac- 
tion Company  a  franchise  to  operate  within  the 
city  limits. 

An  attempt  is  being  made  to  secure  money  to  ex- 
tend the  Louisville  and  Eastern  Railway  line  from 
Beards  to  Shelbyville,  Ky.  Some  grading  has  al- 
ready been  done  on  the  proposed  line.  The  Louis- 
ville Railway  Company  is  proceeding  with  prep- 
arations to  build  to  the  same  town.  It  looks  as  if 
there  would  be  a  fight  between  them  for  supremacy. 

C. 


Texas  and  Mexico. 

Austin,  Texas,  September  11. — A  new  electric- 
light  and  power  plant  is  being  established  at  Daihart, 
Texas.  This  is  a  new  town  situated  at  the  junction 
of  the  Chicago,  Rock  Island  and  Mexico  and  the 
Fort  Worth  and   Denver  City  Railroads. 

The  Cameron  Water,  Power  and  Light  Company 
of  Cameron,  Texas,  has  increased  its  capital  stock 
from  $50,000  to  $100,000.  It  will  make  additions 
and  improvements  to  its  plant. 

Walter  A.  Myrick  and  associates  are  reported  to 
have  purchased  the  electric-light  and  power  plant 
of  the  Beaumont  Ice,  Light  and  Refrigerator  Com- 
pany. The  new  owners  will  enlarge  the  plant  and 
improve  the  service  generally. 

Guillermo  Brockman,  a  prominent  mining  man 
of  El  Oro,  Mexico,  is  at  the  head  of  a  company 
which  has  been  formed  for  the  purpose  of  establish- 
ing an  electrical  generating  and  transmission  plant 
on  the  Cienega  River.  The  power  thus  obtained  is 
to  be  used  in  operating  the  mines  in  the  El  Oro 
district  and  for  other  industrial  purposes.  In  addi- 
tion to  the  electrical  plant,  it  is  proposed  by  the 
company  to  construct  a  long  aqueduct  through 
which  the  water  will  be  conveyed  to  El  Oro  from 
the  Cienega  River.  About  $150,000  will  be  expended 
in  the  enterprise.  This  amount  has  already  been 
subscribed,  and  the  construction  work  will  soon 
begin. 

Another  street-railway  system  is  to  be  established 
at  Torreon,  Mexico,  a  company  having  been  organ- 
ized there  with  a  capital  stock  of  $50,000  for  the 
purpose.  Daniel  Rios  Zartuche  is  at  the  head  of 
the  enterprise. 

Fogarty  &  Dickinson  of  San  Luis  Potosi,  Mexico, 
have  been  awarded  the  contract  for  installing  an 
electric-light  and  power  plant  at  Santiago,  Ixcuintla, 
situated   in  the  territory  of  Tepic,   Mexico. 

The  street-railway  lines  of  Compania  de  Tranvias 
in  the  city  of  Guadalajara,  Mexico,  is  to  be  extended 
to  a  number  of  additional  streets. 

The  Mexican  Traction  Company  of  the  City  of 
Mexico  has  purchased  the  Ferrocarril  de  Banos 
street  railway  in  that  city.  The  acquired  line  is  to 
be  extended  and  converted  into  an  electric  road. 

The  plant  of  the  Puebla  Light  and  Power  Com- 
pany in  the  city  of  Puebla,  Mexico,  has  been  pur- 
chased by  a  syndicate  of  Canadian  capitalists.  It  is 
to  be  enlarged  and  the  system  otherwise  improved. 

Captain  W.  A.  Rogers,  who  is  at  the  head  of  an 
American  syndicate  which  recently  obtained  a  con- 
cession from  the  Mexican  government  for  the  estab- 
lishment of  a  large  electric  generating  and  trans- 
mission plant  near  Guadalajara,  is  in  that  city  ar- 
ranging the  details  of  the  enterprise  preparatory 
to   commencing   construction   work. 

The  electric-power  plant  which  has  been  establislKd 
near  Guanajuato,  Mexico,  by  an  American  syndicate 
will  be  formally  inaugurated  on  October  ist.  The 
event  will  be  a  notable  one.  President  Diaz  and 
other  distinguished  government  officials  will  partici- 
pate in  the  celebration.  The  new  plant  will  furnish 
power  and  light  for  the  many  mines  situated  in  the 
Guanajuato  district  and  for  the  city  of  Guanajuato. 

Captain  Charles  Holt,  the  representative  of  the 
New  York  syndicate  which  recently  purchased  Popo- 
catepetl volcano,  says  that  it  is  proposed  to  con- 
struct an  electric  railway  from  the  City  of  Mexico 
to  the  summit  of  that  mountain.  The  company  will 
establish  a  large  electric  power  plant  on  IxtaccihuatI 
volcano.  H. 


Northwestern  Notations. 

Minneapolis,  Minn.,  September  12. — The  question 
of  granting  a  franchise  to  the  Minneapolis  General 
Electric  Company  may  be  dropped  by  the  council,  so 
that  the  matter  may  be  taken  up  by  the  charter  com- 
mission in  framing  the  new  city  charter 

A  new  electric  railroad  is  projected  which,  if 
built,  will  connect  Carroll  and  Manson,  Iowa,  with 
Rockwell  City  and  extend  to  Lake  City.  The 
proposed  road  would  carry  both  freight  and  pas- 
sengers. 

There  is  a  proposition  before  the  Milwaukee  City 
Council  to  tax  all  electric-wire  poles  within  the  city 
at  $1  each.  Sucn  a  tax  would  net  the  city  about 
$7.5,000. 

The  Edison  Light  Company  of  Des  Moines,  Iowa, 
will   spend  about  $60,000  in  improvements  this  year. 

The  Citizens'  Electric  Light  and  Gas  Company  at 
Centerville,  Iowa,  will  be  asked  by  the  business  men 
of  Centerville  to  extend  its  trolley  lines  to  Mystic, 
Iowa. 

A  survey  is  being  made  for  an  electric  road  from 
Ottumwa.  Iowa,  to  Council  Bluffs.  The  line  will 
run  midway  between  the  Burlington  and  the  Rock 
Island  Railroads. 

The  county  commissioners  of  Lewis  and  Clarke 
County,  Mont,  are  contemplating  the  advisability 
of  building  a  dam  at  0.x  Bow  Bend  on  the  Missouri 
River,  14  miles  from  Helena.  It  is  thought  that  an 
immense  amount  of  power   could  be  utilized. 

Chaska,  Minn.,  let  the  contract  for  an  engine  for 
the  electric-light  plant  to  J.  G.  Robertson  &  Co.  of 
St.  Paul  at  $2,228  and  for  a  generator  to  the  Tri- 
umph Electric  Company  of  Cincinnati  at  $1,597. 

The  St.  Charles  (Minn.)  Lighting  Company  has 
been  incorporated  with  a  capital  stock  of  $12,000.. 
M.  J.  McGrath  of  Winona  heads  the  list  of  incor- 
porators. 

The  Westinghouse  Electric  and  Manufacturing 
Company  is  getting  out  estimates  on  a  contract  for 
the  complete  equipment  for  the  new  trolley  line 
from  Minneapolis  to  Anoka  and  Shakopee,  Dr. 
Straub  and  those  interested  with  him  in  the  new 
line  have  as  yet  not  accepted  the  franchise  granted 
them  by  the  Hennepin  county  commissioners.  Sep- 
tember 19th  is  the  date  set  when  the  franchise  must 
be  accepted. 

The  Stillwater  (Minn.)  Gas  and  Electric  Com- 
pany proposes  to  issue  $350,000  worth  of  bonds  to 
improve  the  company's  service  and  to  build  a  dam 
at  Apple  River  Falls. 

One  hundred  cars  were  placed  on  the  car  line  to 
the  state  fair  grounds  by  the  Twin  City  Rapid  Tran- 
sit Company  last  week  in  order  to  handle  the 
crowds  to  Minneapolis  and  St.  Paul.  A  minute-and- 
a-quarter  headway  was  maintained  throughout  most 
of  the  week  R. 


PERSONAL. 


Alex  Dow,  vice-president  of  the  Edison  Illuminat- 
ing Company  of  Detroit  and  one  of  the  most  pro- 
gressive central-station  men  in  the  country,  was  in 
Chicago  early  in  the  week  on  a  brief  business  trip. 

Hugh  J.  McGowan,  president  of  the  Indianapolis 
Terminal  Traction  Company,  is  in  St.  Louis  recov- 
ering from  a  serious  surgical  operation.  Mr.  Mc- 
Gowan is  expected  to  be  able  to  attend  to  business 
soon. 

Prof.  Henry  D.  Bates,  who  has  been  professor 
of  electrical  engineering  at  the  Clarkson  School  of 
Technology,  at  Potsdam.  N.  Y.,  has  accepted  a 
similar  position  at  the  University  of  Colorado  at 
Boulder,  Colo. 

James  Murdock  of  Lafayette,  one  of  Indiana's 
well-known  interurban-railway  promoters,  has  re- 
turned from  an  extensive  visit  to  Germany  and 
other  eastern  countries,  where  he  has  been  several 
months  for  the  benefit  of  his  health. 

Mr.  Peter  Junkersfeld  of  the  Chicago  Edison 
Company  has  many  friends  who  will  rejoice  to  learn 
that  he  is  recovering  nicely  from  his  recent  illness, 
which  at  one  time  threatened  to  develop  into  an  at- 
tack of  typhoid.  It  will  be  a  week  or  two,  however, 
before  his  strength  is  fully  restored. 

Prof.  H.  T.  Plumb,  a  graduate  of  the  University 
of  Wisconsin,  who  for  the  last  two  years  has 
been  in  charge  of  the  electrical  department  of  the 
Pratt  Institute  of  Brooklyn,  will  take  up  the  alter- 
nating-current work  of  Professor  Matthews  at  Pur- 
due University   during  the  latter's  year  of  absence. 

Charles  Messick,  Jr.,  selling  engineer  for  the 
United  Telpherage  Company  of  New  York,  of  which 
H.  McL.  Harding  is  president,  has  located  in  Chi- 
cago. Mr.  Messick  was  formerly  superintendent  of 
construction  for  his  company,  and  he  has  installed 
a  number  of  interesting  telpherage  plants.  He  is 
meeting  with  success   in  his   western   work. 

S.  B.  Livermore  has  resigned  his  position  as  man- 
ager of  the  Winona  (Minn.)  Railway  and  Light 
Company  and  will  be  succeeded  by  A.  G.  Moser  of 
Saginaw.  Mich.  Mr.  Livermore  is  a  prominent  cen- 
tral-station man  of  Minnesota.  He  has  been  active 
in  the  affairs  of  the  Northwestern  Electrical  Asso- 
ciation, of  which  he  is  one  of  the  directors. 

Prof.  C.  P.  Matthews,  associate  professor  of  elec- 
trical engineering  of  Purdue  University,  has  been 
granted  a  year's  leave  of  absence  from  the  university. 
As  photometrist  of  the  National  Electric  Light  .^s- 
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social  ion,  Professor  Mattliews  lias  carried  on  ex- 
tensive pliotometric  tests  for  llie  last  few  years, 
and  was  last  spring  honored  by  a  doctor's  degree 
by  Cornell  University  in  recognition  of  bis  develop- 
ment of  an  integrating  photometer.  The  constant 
strain  on  his  eyes  has  incapacitated  him  and  he  will 
take   a  year   of   deserved    rest. 

Dr.  L.  S.  Oille,  whose  death  occurred  last  month, 
was  somewhat  prominent  in  pnblic  affairs  as 
a  promoter  of  electric  railways  and  waterworks  sys- 
tems in  Canada.  The  St.  Dalhonsie,  St.  Catharines 
and  Thorold  electric  railway,  which  was  converted 
from  a  horse-car  line  to  an  electric  road  in  1886, 
the  first  electric  road  in  Canada  and  said  to  be  the 
second  in  America,  had  for  its  chief  promoter  Dr. 
Oille.  One  of  his  greatest  undertakings  was  the 
building  of  the  old  Niagara  Central  Railway,  now 
known  as  the  Niagara,  St.  Catharines  and  ToronI  o 
Railway. 


ELECTRIC  LIGHTING. 

An  electric-light  and  waterworks  system  will  he 
installed  at  Morganstown,  Ky.  J.  M.  Carson  has 
secured  the  franchise. 

The  contract  for  a  $6,oco  municipal  electric-light 
plant  at  Barnesville,  Ga.,  has  been  let  to  the  Stanley 
Electric  Manufacturing  Company  of  Pittsfield,  Mass. 

The  Fullerton  Electric  Light  and  Power  Com- 
pany of  Fullerton.  Neb.,  has  been  incorporated  by 
A.  B.  Ellsworth,  I.  I.  Bennett  and  others.  The 
capital    is   $20,000. 

Charles  Ostrander  has  been  granted  a  lo-year 
franchise  for  the  operation  of  an  electric-light  plant 
in  Lake  City,  Mich.  An  effort  will  be  made  to  have 
the  new  plant  in  operation  before  the  end  of  this 
year. 

Every  passenger  coach  now  being  built  in  the 
shops  of  the  Pennsylvania  Railway  Company  in 
Philadelphia,  Jersey  City,  Altoona  and  Pittsburg  is 
wired  for  electric  lights,  in  addition  to  having 
an   illuminating-gas  installation. 

An  ordinance  has  been  introduced  in  the  Colum- 
bus {Ohio)  City  Council  fixing  the  price  of  electric 
current  for  the  next  five  years  at  six  cents  per 
kilowatt  for  lighting  and  four  cents  for  power  pur- 
poses. -  The  electric-light  companies  oppose  the  or- 
dinance, saying,  very  naturally,  that  such  rates 
would  ruin  their  business. 

A  number  of  mice  built  themselves  a  nest  in  the 
upturned  reflector  that  surmounts  the  large  elec- 
trolier in  the  main  corridor  of  the  Auditorium 
Hotel.  Chicago,  where  they  were  engaged  during 
the  summer  in  rearing  a  family.  One  of  the  ani- 
mals must  have  gnawed  the  insulation  off  the  wires 
and  thus  completed  a  circuit  which  burned  out  the 
fuse,  as  suddenly  there  was. a  sharp  report  followed 
by  an  exodus  of  mice,  large  ones  and  small  ones, 
which  caused  a  real  panic  among  a  crowd  of  young 
women   who   had  been  standing  beneath  the  fixture. 

A  new  electric-light  and  power  plant  has  just 
been  put  in  operation  in  connection  with  the  factory 
of  the  Alleghany  Pin  and  Bracket  Company  of  Cov- 
ington, Va..  manufacturer  of  locust  and  oak  pins 
and  brackets  and  cross-arms.  The  company  has 
recently  bought  out  the  Covington  Light,  Ice  and 
Cold  Storage  Company  and  is  now  operating,  be- 
sides the  woodworking  factory,  a  lo-ton  ice  plant 
and  the  electric-light  plant  for  lighting  the  city. 
The  woodworking  department  is  operated  by  three 
,30-horsepower  Westinghouse  two-phase  induction 
motors,  and  the  power  house  is  equipped  with  two 
75-kilowatt  i,ioo-volt  Warren  two-phase  .generators 
and  two    125-horsepower   Corliss   engines. 

At  a  meeting  of  the  stockholders  of  the  Missouri 
Edison  Electric  Company  and  of  the  Union  Electric 
Light  and  Power  Company  in  the  offices  of  the 
former  company,  a  proposition  to' consolidate  the 
two  companies  into  one  with  the  name  of  the  lat- 
ter and  a  capital  stock  of  $10,000,000  was  appi-oved, 
the  vote  of  the  stockholders  of  the  Lhiion  company 
being  unanimous  and  that  of  the  Missouri  Edison 
35,175  for  and  1.272  against.  Preceding  the  voting 
a  protest  from  Frank  A.  Ruf,  who  holds  1,160  shares 
of  the  Missouri  Edison  stock,  was  read  by  J.  E. 
Eggers,  his  attorney,  making  sensational  charges. 
The  stockholders  discussed  them  and  voted  that  they 
were   not   well   founded,   rejecting  the  protest. 


ELECTRIC  RAILWAYS. 

Geneseo,  111.,  has  granted  a  50-year  franchise  to 
the  Kewanee,  Cambridge  and  Geneseo  Electric  Rail- 
way. During  the  life  of  the  franchise  the  com- 
pany must  light  the  streets  it  occupies  and  pave  the 
same   from   curb  to   curb; 

The  Municipal  Traction  Company  of  East  St. 
Louis  has  filed  its  incorporation  papers.  The  capital 
slock  is  $ico,ooo  and  the  incorporators  are  C.  G. 
Dcrleth,  C.  0.  McCasland,  F.  G.  Steger,  B.  J.  Snucy, 
A.   K.   Bcckwith   and   D.   H.   Morrell. 

The  Virginia  Passenger  and  Power  Company  of 
Richmond  will  linild  a  40-foot  dam  on  the  .Appo- 
mattox River  near  Petersburg,  Va.,  for  the  purpose 
of  developing  power  to  operate  electric  generators 
for  the  system.  It  is  also  proposed  to  build  exten- 
sions  to    Mechanicsville   and    .^shland.     There    is    a 


possibility  that  the  company  will  buy  the  old  Farm- 
ville  and  Powhattan  Railroad  and  convert  it  to  an 
electric  line. 

President  S.  A.  Williams  of  the  Sebastian  Elec- 
trical Company  of  Fort  Smith,  Ark.,  announces  that 
his  company  will  soon  build  an  electric  interurban 
railway  50  miles  long  to  connect  the  coal-mine  towns 
of   Sebastian   County   with   Fort   Smith. 

It  is  announced  that  the  Janesville  (Wis.)  Trac- 
tion Company  will  not  build  the  proposed  electric 
line  from  Janesville  to  Madison,  Wis.,  owing  to 
the  clause  in  the  franchise  which  makes  its  life  35 
years  instead  of  50  years.  The  company  is  backed 
by  a   Cleveland   syndicate 

The  Public  Service  Corporation  of  New  Jersey 
is  said  to  have  leased  the  South  Orange  and  Maple- 
wood  street  railway.  The  road  runs  from  Orange 
to  South  Orange,  and  was  built  10  years  ago  at  a 
cost  of  $125,000.  It  is  said  the  road  was  operated 
at  a   loss  for  three  years. 

Plans  are  proposed  for  the  extension  of  a  trolley 
line  from  Pittsburg  to  Wheeling  to  connect  with  an- 
other West  Virginia  line,  which  in  turn  will  have 
through  traffic  arrangements  with  Ohio  and  Indiana 
roads,  so  that  it  may  be  possible  for  a  passenger  to 
take  a  car  in  Pittsburg  and  .go  on  a  continuous  jour- 
ney to  Indianapolis,  a  distance  of  436  miles. 

The  surplus  earnings  of  the  Philadelphia  Rapid 
Transit  Company  for  the  fiscal  year  ended  June 
30,  1903,  after  deducting  $500,000  for  improvements 
and  fixed  charges,  including  Union  Traction  three 
per  cent,  guaranty,  were  about  $400,000.  The  gross 
earnings  were  nearly  $15,400,000,  compared  with 
$14,118,158  in   1902  and  $10,381,015  in   1896. 

Owing  to  the  excessive  load  that  has  of  late  been 
placed  upon  the  two  engines  of  the  power  plant  of 
the  Chicago  and  Milwaukee  Electric  Railway,  situ- 
ated at  Highwood,  111.,  one  of  the  engines  has  been 
temporarily  disabled  and  will  require  some  time  for 
repairs.  For  the  last  year  traffic  on  the  road  has 
increased  to  such  an  extent  that  both  engines  have 
been  worked  beyond  their  rated  capacity. 

The  electric  railway  between  Danville  and  Cham- 
paign, 111.,  a  distance  of  3^  miles,  has  been  opened 
to  the  public  and  the  road  will  now  be  extended 
to  Tuscola,  with  the  ultimate  expectation  of  reach- 
ing Kankakee  and  Chicago.  The  McKinley  syndi- 
cate is  pushing  its  construction  from  Danville  west 
across  Illinois,  by  Decatur,  Springfield  and  Carlin- 
ville,  to  Alton  and  St.  Louis,  and  hopes  to  have  a 
line  opened  next  year  for  some  of  the  exposition 
travel.  The  Consolidated  Traction  Company  of  In- 
diana is  being  urged  to  rush  its  construction  be- 
tween Indianapolis  and  Danville,  III,  and  get  the 
line  open  next  summer  so  that  through  business  can 
be   opened  between   Indiana,   Illinois   and    St.   Louis. 

By  the  purchase  from  A.  W.  McCune,  a  Salt 
Lake  millionaire,  the  entire  system  of  the  Consoli- 
dated Railway  and  Power  Company  of  Salt  Lake 
City  will  shortly  become  the  property  of  the  Utah 
Light  and  Power  Company.  This  practically  means 
the  ownership  of  the  system  by  the  Mormon  Church, 
as  Joseph  F.  Smith,  president  of  the  company  to 
which  the  system  is  to  be  transferred,  is  president 
of  the  Mormon  Church  and  the  other  officials  of 
the  company  are  Mormons  of  high  standing.  The 
system  has  a  valuation  of  $6,000,000;  one-half  of 
that  amount  will  be  paid  and  the  remaining  $3,000.- 
cco  will  represent  the  bonded  indebtedness  of  the 
company.  Eight  new  cars  have  been  ordered  for 
the  system.  They  are  of  the  combination  type  for 
summer  and   winter. 

J.  G.  Schmidlapp,  president  of  the  Union  Savings 
Bank  and  Trust  Company  at  Cincinnati,  is  inter- 
ested in  the  organization  of  a  company  to  build  new 
street-railway  lines  from  the  business  portioil  of 
that  city  to  the  residence  sections  on  the  hilltops. 
His  plan  contemplates  lines  wdiich  will  be  partly 
underground  and  partly  elevated.  Cars  will  be  able 
to  make  the  trip  to  Norwood  on  such  a  line  in  iS 
minutes,  including  stops,  aiid  express  cars  will  make 
the  run  in  15  minutes.  Engineers  have  carefully 
gone  over  the  plan  and  say  it  is  feasible  in  every 
way.  As  the  streets  in  Cincinnati  are  very  narrow 
and  street  cars  have  great  diflnculty  in  making  speed 
until  they  get  out  into  the  residence  sections,  it  is 
thought  an  underground  road  will  be  a  success. 
Cincinnati  and  eastern  capitalists  are  ready  to  join 
with  Mr.  Schmidlapp  in  building  the  roads,  it  is 
said. 


SOCIETIES  AND  SCHOOLS. 

On  account  of  the  large  number  of  students  in 
attendance  the  teaching  force  of  the  electrical  de- 
partment of  Purdue  University  has  been  strength- 
ened by  the  addition  of  Mr.  A.  N.  Topping  of  the 
University  of  Kansas,  Mr.  H.  S.  Walter  of  the 
Worcester  Polytechnic  Institute  of  Massachusetts 
and  Mr,  W.  T.  Small,  a  Purdue  graduate  of  the 
class  of  '03.  Considerable  apparatus  is  being  added 
to  the  electrical  testing  laboratory,  among  which 
may  ne  mentioned  24  fan  motors,  both  direct  current 
and  alternating  current,  recently  presented  to  the  de- 
partment by  as  many  manufacturing  companies;  a 
five-horsepower  series  automatic  automobile  motor. 
a  iGO-ampere  Kelvin  balance  and  22  cells  of  Chloride 
accimiidators.    type    E,    the   additional    cells   brin.ging 


the  available  voltage  of  the  storage-battery  plant  up 
to    200. 

The  new  catalogue  of  the  American  School  of 
Correspondence  at  Armour  Institute  of  Technology 
covers  in  detail  the  courses  of  study  offered  to  stu- 
dents. The  officers  of  administration  are :  Presi- 
dent, R.  T.  Miller,  Jr.';  chairman  advisory  board, 
Frank  W.  Gnnsaulus ;  secretary,  Alfred  E.  Zapf ; 
editor  textbook  department,  Carl  S.  Dow ;  director, 
J.  F.  Miller;  corresponding  secretary,  Alfred  R. 
Hodge.  There  are  included  in  the  curriculum  de- 
partments of  electrical,  mechanical,  steam,  civil  and 
sanitary  engineering,  besides  departments  of  draw- 
ing and  textile  industry.  These  various  departments 
are  subdivided  into  courses  of  instruction  so  numer- 
ous that  the  student  may  take  up  any  desired  work 
along  these  lines.  The  department  of  electrical  engi- 
neering offers  courses  in  electrical  engineering,  me- 
chanical-electrical engineering,  central-station  work, 
electric  lighting,  telephone  practice,  the  electric  tele- 
graph  and   electric   wiring. 


AUTOMOBILES. 


Professor  John  H.  Gray,  of  Northwestern  Uni- 
versity, and  Robert  O.  Vandercook,  editor  of  an 
Evanston  (111.)  newspaper  have  gone  on  an  ex- 
tended trip  through  the  wilds  of  Wyoming.  While 
there  they  will  investigate  the  possibility  of  estab- 
lishing a  line  of  freight  automobiles  in  the  region 
where  no  railroads  exist,  to  take  the  place  of  the 
caravans   now   in    operation. 


PUBLICATIONS. 


The  paper  on  "A  Study  of  the  Heyland  Machine 
as  Motor  and  Generator,"  by  Comfort  A.  Adams  of 
Harvard  University,  which  was  read  before  the 
meeting  of  the  American  Institute  of  Electrical  Engi- 
neers in  New  York  on  May  19,  1903,  has  been  pub- 
lished in  painphlet  form  and  is  distributed  with  the 
compliments  of  the  author. 

"Michigan  White  Cedar,  A  Story  in  Two  Chap- 
ters," is  the  title  of  a  booklet  that  the  Maltby  Lum- 
ber Company  of  Bay  City,  Mich.,  cedar  dealer,  is 
sending  out  to  all  its  customers.  There  is  consid- 
erable information  and  some  rather  in.structive  pic- 
tures contained  in  the  little  book.  There  is  also  a 
table  giving  the  average  weight  and  number  per  car- 
load for  poles  of  different  sizes. 

The  H.  T.  Paiste  Company  of  Philadelphia  has 
about  completed  the  general  distribution  of  its  new 
catalogue.  Therein  it  has  listed,  besides  a  line  of 
general  supplies,  all  of  its  most  recent  specialties, 
exclusively  "P-K."  It  particularly  desires  that  none 
of  the  trade  be  without  a  copy  of  the  catalogue, 
which  is  intended  to  be  a  directory  of  electrical  sup- 
plies. A  postal-card  request  will  bring  the  catalogue 
without    expense    to    the    applicant. 

Descriptive  matter  concerning  Burger  gas  engines 
is  contained  in  a  neat  catalogue  issued  by  the  Woolley 
Foundry  and  Machine  Works,  Anderson,  Ind.  Both 
gas  and  gasoline  engines  are  described,  some  com- 
pact and  neat-appearing  units  being  illustrated.  The 
three  methods  of  governing,  the  automatic,  hit-and- 
miss  and  throttling,  are  explained,  and  there  is  also 
some  discussion  of  valves.  Several  indicator  dia- 
grams are  introduced  by  way  of  emphasizing  claims 
made   for  the  engines. 

The  Stanley  Instrument  Company  of  Great  Bar- 
rington,  Mass.,  in  a  recent  bulletin  sets  forth  at 
some  length  the  inaccuracies  and  destructive  effects 
which  result  from  side-thrust  friction  and  pound- 
ing in  the  shafts  and  jewel  bearings  of  recording 
wattmeters.  Much  good  information  is  contained 
in  the  pamphlet,  and  directions  are  given  for  repair- 
ing wattmeters  and  for  their  adjustment.  For  this 
reason  the  bulletin  is  particularly  valuable,  not  be- 
ing merely  an  enumeration  of  different  types  of  in- 
struments, but  containing  good  practical  informa- 
tion  concerning   wattmeters. 

The  "General  Supply  Catalogue"  is  just  from  the 
press  of  the  Electric  Appliance  Company,  Chicago. 
This  catalogue  is  a  most  attractive  one  in  appear- 
ance, and  in  completeness  and  arrangement  is  fully 
up  to  the  standard  of  catalogues  issued  by  this  en- 
terprising house.  It  lists  many  ]iew  articles  never 
before  shown  in  a  supply  catalogue  and  all  out-of- 
date  items  have  been  eliminated.  This  large  volume. 
With  the  loose-leaf  discount  book  accompanying  it, 
might  well  be  in  the  hands  of  every  electrical  buyer. 
The  company  will  take  pleasure  in  sending  a  copy  by 
prepaid  express  to  anyone  in  the  trade  wdio  has 
been   overlooked    in   the   distribution. 


TELEGRAPH. 

.  The  United  States  District  Court  at  Wilmington, 
I3el.,  has  granted  another  temporary  injunction  in 
favor  of  the  Western  Union  Telegraph  Company, 
restraining  the  removal  of  Western  Union  property 
from  the  right-of-way  of  the  Philadelphia,  Balti- 
more and  Washington  Railroad  and  the  Delaware, 
Maryland  and  Virginia  Railroad,  branches  of  the 
Pennsylvania  Railroad. 

Negotiations  are  said  to  have  been  completed  bc- 
Iween  the  government  of  the  French  Congo  and  the 
Congo  Free  State  for  the  construction  of  a  submarine 
telegraph  cable  from  Brazzaville  and  Kinchassa 
which    will    link  together   the  telegraphic   systems  of 
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the  two  governments.  The  eost  of  constrnction  and 
maintenance  is  to  be  borne  eqtially  bj'  both  parties, 
the  agreements  to  remain  in  force  indefinitely,  but 
subject  to  denunciation  by  either  party  on  12  months' 
notice.  Tile  cliarge  per  word  for  messages  sent 
from  an  office  in  the  Free  State  to  an  address  in 
the  Frencli  Congo  colony,  and  vice  versa,  is  fixed 
at  25  centimes,  with  a  minimum  of  one  franc,  press 
messages  being  carried  at  half  rates. 


SPACE    TELEGRAPHY. 

G.  H.  Barbour,  of  the  Oe  Forest  Wireless  Tele- 
graph Company,  was  in  St.  Louis  last  week  com- 
lileling  arrangements  for  the  installation  of  the 
World's  Fair  long-distance  station,  work  on  which 
will  be  begun  in  the  course  of  a  few  weeks.  This 
station  will  be  located  just  east  of  the  Agricultural 
Building.  Mr.  Barbour  has  just  concluded  negotia- 
tions winch  resulted  in  his  securing  the  tower  of 
the  Electricity  Building  at  Buffalo  complete  with 
its  complement  of  elevators.  This  tower  will  be 
brought  to  St.  Louis  at  once  and  the  work  of  erec- 
tion will  be  pushed.  In  the  power  bouse  at  the  base 
of  this  tower  will  be  installed  a  90-kilowatt  trans- 
former, and  with  this  amount  of  energy-  available,  Mr. 
Barbour  believes  that  the  commercial  transmission 
of  messages  to  Chicago.  Milwaukee,  Buffalo  and 
other  points  will   be  a  comparatively   simple  matter. 


MISCELLANEOUS. 


A  survey  of  the  .Mask.Tii  coast  was  recently  made 
by  Professor  S.  J.  Barnett  of  Stanford  LTnivcrsity 
for  the  purpose  of  investigating  the  peculiar  mag- 
netic disturbances  which  have  made  navigation  diffi- 
cult   in    certain    localities.      Near     Skagway,    where 


compasses  are  practically  useless,  it  was  found  this 
strange  state  of  affairs  was  due  to  the  abundance  of 
magnetic  rock  in  the  locality.  Professor  Barnett 
says  that  there  was  almost  a  perfect  magnetic  pole 
at  that  point. 

.\rthur  Bruer,  a  conductor  for  the  Manitou  and 
Pike's  Peak  Railroad,  was  the  victim  of  a  curious 
freak  of  lightning.  According  to  the  Colorado 
Springs  Gazette,  a  blinding  flash  of  lightning  struck 
JN'Ir.  Bruer  just  as  the  train  was  about  to  start  the 
descent  of  the  mountain.  Mr.  Bruer's  cap  was  forced 
from  bis  bead  and  his  clothing  was  stripped  from  his 
body,  revealing  a  broad  blue  streak  which  had  been 
burned  across  bis  chest.  Bruer  was  stunned  by  the 
shock,  but  recovered  in  a  few  minutes,  and  his  only 
inconvenience  seemed  to  be  ■  that  he  was  without 
raiment.  This  was  supplied,  however,  by  borrowing 
a  Navajo  Indian  blanket  from  a  curio  shop  near 
the  scene.  Thus  arrayed  he  safely  conducted  his 
train  to  the  cog-road  station  at   Manitou. 


TRADE  NEWS. 

Sealed  proposals  will  be  received  at  the  office  of 
the  supervising  architect.  Treasury  Department, 
Washington,  D.  C,  until  September  agth,  for  the 
installation  of  an  electric  passenger  elevator  and  a 
hydraulic  freight  lift  in  the  United  States  court- 
house, custom  house  and  postoffice  building  at  Mem- 
phis, Tenn.,  in  accordance  with  the  drawing  and 
specifications,  copies  of  which  may  be  obtained  of 
the  supervising  architect,  James   Kno.x   Taylor. 

The  Westinghouse  Electric  and  Manufacturing 
Company  announces  the  removal  of  its  New  York 
sales    department,    department    "I,','    the    export    de- 


partment, general  agents'  office  and  the  New  York 
sales  office  of  the  Nernst  Lamp  Company  from  the 
Equitable  Building  to  the  new  Hanover  Bank  Build- 
ing, New  York  city.  The  new  offices  occupy  the 
entire  seventeenth  floor  and  are  very  handsomely 
equipped.  The  mail  address  of  the  several  depart- 
ments  will   he   No.   11   Pine  Street. 

A  number  of  changes  have  recently  been  made  in 
the  official  staff  of  the  Standard  Vitrified  Conduit 
Company  of  New  York.  On  account  of  pressure 
of  other  business,  Mr.  R.  W.  Lyie  has  resigned  as 
president  and  Mr.  B.  S.  Barnard,  vice-president  and 
secretary,  has  been  chosen  as  his  successor.  The 
company  is  enjoying  phenomenal  success,  owing 
largely  to  Mr.  Barnard's  efforts  and  his  standing  in 
the  trade.  The  capacity  of  the  company's  factories 
has  been  greatly  increased,  and  it  is  producing,  at 
the  present  time,  upward  of  ioo,coo  feet  of  conduit 
daily.  The  Interborough  Rapid  Transit  Company  is 
using  this  conduit,  and  the  contract  has  just  been 
awarded  to  the  Standard  Vitrified  Conduit  .Com- 
pany for  SS,ooo  third-rail  insulators,  covering  the 
entire  traction  system  of  the  New  York  subway. 
The  Scioto  .Valley  Traction  Company  of  Ohio  has 
placed  an  order  for  29,000  Manhattan  type  insu- 
lators, and  the  United  State  Steel  Corporation  has 
also  equipped  several  of  its  plants  with  this  insulator. 


BUSINESS. 


The  Wagner  Electric  Manufacturing  Company  of 
St.  Louis,  Mo.,  calls  attention  to  its  new  portable 
ammeter,  with  series  transformer  in  connection,  to 
be  used  in  making  tests  of  lighting  transformers : 
also  to  a  new  polyphase  indicating  wattmeter  for 
portable  or  switchboard  purposes. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


738.156.  Automatic  Telephone  Apparatus.  Johu  J. 
Brownrigg  and  John  K.  Norstrom,  Chicago,  111., 
assignors  to  the  Globe  Automatic  Telephone 
Company,  Cliicago.  111.  Application  file^  No- 
vember 26,  1900. 

For  completing  circuit  between  a  subscriber's  line  and 
the  lines  of  the  other  subscribers  in  the  system  tliere  is 
a  movable  contact.  The  contact  is  controlled  by  fluid 
pressure. 

738.157.  Calling  Mechanism  for  Automatic  Tele- 
phone Systems.  John  J.  Brownrigg  and  John 
K.  Norstrom,  Chicago,  111.,  assignors  to  the 
Globe  Automatic  Telephone  Company.  Chicago, 
111.  Application  filed  December  26,  1900.  Re- 
newed May  I,  1903. 

In  selecting  any  subscriber's  wire  movable  contacts  are 
displaced  from  normal  position.  Means  for  locking  the 
displaced  contacts  in  position,  and  mechanical  devices 
for  effecting  the  return  of  the  contacts  to  initial  posi- 
tion are  supplied.  The  contacts  operate  upon  return 
movement   to   effect    the    desired  call. 

738.158.  Automatic  Telephone  System.  John  J. 
Brownrigg  and  John  K.  Norstrom,  Chicago. 
111.,  assignors  to  the  Globe  Automatic  Telephone 
Company,  Chicago.  111.  Application  filed  June 
3f  1901- 

A  main  carriage  carries  a  secondary  carriage  mounted 
thereon.  A  contact  for  completing  circuit  between  a 
subscril>er's  line  and  the  lines  of  the  other  subscribers 
in  the  system  is  mounted  on  the  secondary  carriage.  The 
main  carriage  is  actuated  by  gravity  in  one  direction 
vertically  and  other  means  move  the  secondary  carriage 
laterally  with  respect  to  the  Sine  of  gravity  movement 
of    the    main    carriage. 

738.159.  Calling  Mechanism  '  for  Automatic  Tele- 
phone Systems.  John  J.  Brownrigg  and  John 
K.  Norstrom,  Chicago.  111.,  assignors  .to  the 
Globe  Automatic  Telephone  Company,  Chicago, 
III.     Application  filed  June  3,   1901. 

Contacts  carried  on  a  disk  co-operate  with  a  stationary 
contact.  .\  circuit  includes  the  contacts  with  devices 
arranged  in  the  circuit  for  effecting  connections  with 
the  line-wire  of  any  desired  subscriber  to  be  called.  A 
counterweight  holds  the  disk  in  an  initial  or  retracted 
position,  it  being  rotated  by  other  means  against  the 
action    of  the    counterweight. 

738,173.  Motor-controlling  Mechanism.  Charles  E. 
Ennes,  Chicago.  111.,  assignor  to  the  Otis  Elevator 
Company,  New  York,  N.  Y.  Application  filed 
September  22,   1902. 

Switch-actuating  pressure  mechanism  includes  a  sys- 
tem of  pipes  to  transmit  fluid  i>ressnrc.  A  cylinder  opens 
to  the  pipes,  and  a  piston  operates  in  the  cylinder  with 
electrical  devices  for  actuating  the  piston  to  effect  a 
movement   of  the   fluid, 

7.38.188.  Secondary  Battco'-  George  E.  Hatch. 
Quincy,  Mass..  assignor  to  the  Hatch  Accu- 
mulator Company,  Kittcry.  Me.,  and  Boston. 
Mass.     Application  filed   February   13,    1899. 

.-\n  electrode  comprising  a  conductin(<-plaIe  is  cjn- 
bined  with  a  perforated  poruus  support,  a  continuous 
layer  of  active  material  being  apnlicn  to  one  face  of  the 
sunport  and  confined  between  it  and  the  conductin'g- 
platc.   in  contact    with   the    lattcr, 

738,190.  Means  for  Guiding  Boats  Propelled  by 
Electric  or  Other  Power.  Henry  Healy,  Buf- 
falo, N.  Y.     Application   filed  February  2.   1903. 

A  trolley  wire  is  mounted  above  the  canal  and  a  trolley 
pole  from  the  boat  engages  it.  A  guide  rail  mounted 
on    abutments   keeps    the   boat    under  the   trolley    wire. 

7,38.193.  Trolley  Pole  of  Electric  Tram  Cars  or  the 
Like.  Carf  R.  F.  Hommel  and  Reinholdt  J. 
Hommel,  Frederiksberg.  near  Copenhagen.  Den- 
mark.    Application    filed   January    15.    1903. 

A  pawl  and  rachet  mechanism  in  connection  with  a 
spring  operates  to  keep  the  trolley  in  a  :iosition  to  ron- 
lact   with   the  wire. 


/KffT/ed  (United  States  Patent  Office)    September  S,  igoj. 

738,281.     Illuminated   Clock.     William  T.  Bell,  West 
,  Bridgford.    England.      Application   filed    Novem- 
ber   12,    1901. 

Incandescent  lamos  in  the  clocks  with  means  for 
cpening  and  closing  the  circuit  are  50  arranged  that 
different    numbers  on  the  dial   may  be  illuminated. 

738.294.  Lamp  Socket.  Walter  A.  Church,  Bing- 
hamton.  N.  Y..  assignor  to  the  Bristol  Brass  and 
Clock  Company.  Bristol.  Conn.  Application 
filed  October    18.    1902. 

The  base  is  formed  in  two  sections,  each  Having  a 
recess,    the    two    forming  an    opening    for    the    lamp-switch. 


o-o-ch^-. 


NO.    738,302.       SIGNAL-TRANSMITTING    SYSTEM. 

738.302.  Signal-transmitting  System.  Edward  B. 
EUicott,  Chicago,  111.  Application  filed  Janu- 
ary 13,   1902. 

Several  sub-circuits,  each  include  signal-receiving  in- 
struments. A  key  associated  with  each  of  the  sub-cir- 
cuits im|>resses  signaling-currents  upon  the  circuits. 
Electromagnets  operate  the  keys.  .\  iniin  circuit  in 
which  the  electromagnets  arc  included,  a  master-key  in 
the  main  circuit  for  controlling  a  simultaneous  operation 
of  the  electromagnets,  whereby  signaling-current  is  im- 
pressed upon  all  the  sub-circuits  and  a  switch  for  ren- 
dering any  one  of  the  electromagnets  irresponsive  to 
actuations  of  the  master-key  are  the  other  features.  (Sec 
cut.) 

738.305.  Trolley  for  Electric  Railways  Having 
Overhead  Wires  for  Supply  of  Current.  Amedec 
Fayol.  Bordeaux.  France.  Application  filed 
June  28,    1902. 

Guides  arc  mounted  on  cacli  side  of  the  lilock  carrying 
the  contact  roller  iur  keeping  the  roller  in  cngagcmcnl 
with    the    wire. 

7Z^}Z^?>-  Process  of  Producing  Active  Material  and 
Electrodes  for  Storage  Batteries  and  Products 
Thereof.  Oliver  P.  Fritchle,  Denver,  Colo, 
.application  filed  January  7.  1903. 

The  process  consists  in  subjecting  finely  divided  lead 
to    the    action    of   chlorine    and    heat. 

738.314.  Apparatus  for  Producing  Active  Material 
and  Electrodes  for  Storage  Batteries.  Oliver 
P.  Fritchle.  Denver,  Colo.  Filed  January  7, 
1903- 

A    vessel    for   mixing  finely    divided    lead    with   chlorine 
to     produce    active    material     for    battery     plates    is    de- 
scribed. 
738.323.      Horizontal    Gas   or    Vapor    Electric   Lamp. 


Peter  C.  Hewitt,  New  York.  N.  Y.,  assignor  to 
the  Cooper  Hewitt  Electric  Company,  New  Yovk. 
N.  Y.  Original  application  filed'  March  21, 
igo2.  Divided  and  this  application  filed  Sep- 
tember 18,  1902. 

The  vapor  tube  is  supported  in  a  horizontal  position. 
and  a  pocket  for  receiving  the  vaporizable  material  lo- 
cated below  the  main  body  of  the  container  is  supplied, 
at  or  near  the  point  of  support. 

7?>^^3>Z^-  Illuminated  Sign.  Conrad  F.  Lancaster. 
East  Liverpool,  Ohio.  Application  filed  Oc- 
tober 20,    1902. 

A  frame,  U-shaped  in  cross-section,  contains  lamn- 
receiving  openings  in  the  base.  Inwardly  extending 
flanges  formed  integral  with  the  upper  edges  of  the  walls 
of  the  frame  reflect  the  light  inwardly  upon  the  frame 
which  is  shaped  in    the   form  of  any   desired  letter. 

7Z^.ZZ2,-  Contact  Maker  for  Electrical  Signs.  Con- 
rad F.  Lancaster,  East  Liverpool,  Ohio.  Appli- 
cation  filed    October  20,    1902. 

In  combination  are  a  series  of  rotatablc  disks  havin« 
cam  projections  about  their  circumferences.  A  post 
having  a  slot  carries  an  angle-lever  pivoted  at  its  angled 
portion  in  the  slot.  A  spring  fastened  to  the  post  is 
designed  to  Jiold  one  end  of  the  lever  against  the  cir- 
cumference of  one  of  the  disks.  A  mercurv-cup  carries 
a  movable  plunger,  which  engages  the  lever,'  tli3  upward 
and  downward  movement  of  the  plunger  making  and 
breaking    circuit.       (See    cut    on    next    page.) 

738,351-  Telephone  Alarm  System.  John  D. 
Peachey,  East  Orange,  N.  J.  Application  filed 
January  13,   1902. 

When  alarm  connections  are  opened  by  the  opening  of 
a  door,  window  or  the  like,  a  weight  is  released.  The 
falling  of  the  weight  lifts  the  telephone  receiver  from 
its  hook.  The  receiver  is  electrically  connected  to  an 
electric  bell  in  the  room  to  be  guarded  and  when  the 
receiver  is  off  the  hook  current  from  the  telephone  ex- 
cltange    battery  rings   the  bell.      (See   cut  on  next  page.) 

738.392.  Rheostat.  Walter  V.  Ash,  Perth  Amboy, 
N.  J.     Application  filed  January  2,  1903. 

In  a  rheostat,  resistances  in  series  with  the  motor 
armature  are  automatically  cut  out  and  held  out  by  elec- 
tromagnets. A  manually  operated  device  cuts  the  resist- 
ances  in    again. 

7Z^^:i93-  Apparatus  for  Remote  Control  of  Electric 
Motors.  Walter  V.  Ash,  Perth  Amboy.  N.  J. 
Application  filed  January  2,   1903. 

An  electromagnetic  device  in  series  with  the  rheostat 
controls  the  handle  of  the  rheostat.  A  second  electro- 
magnetic device  controls  the  circuit  of  the  first  device. 
.\n  electric  motor  has  one  element  in  series  with  the 
rheostat  and  with  the  first  device,  the  second  device  being 
in   shunt   to    tlie    same   element. 

738,403.  Electrovibratory  Apparatus  for  Therapeu- 
tical Purposes.  Fred.  H.  Brown,  Los  Angeles, 
Cal.     Application  filed  January  28,  1903. 

l-:;iectrically     energized     vibrators    are     operated    electro- 

magnetically    and    the    vibrations    imparted    to    the    body. 

738.426.  Electric  Arc  Lamp.  Charles  E.  Foster. 
Streatham.  England.  Application  filed  July  5. 
1902. 

A  carl)on  holder  is  connected  with  a  pivoted  rod.  \ 
lever  mechanism  connects  the  rod  with  the  carbon  holder 
and  means  are  provided  for  moving  the  rod  automatic- 
ally in  one  direction,  and  an  expansion  wire  for  mov- 
ing the  rod  in  the  other  direction,  the  wire  being 
arranged  in  the  path  of  the  current  to  the  lamp  and  al 
an  acute  angle   with    the  rod. 

738.427.  Process  of  Producing  Active  Material  and 
Electrodes  for  Storage  batteries  and  Product 
Thereof.  Oliver  P.  Fritchle,  Denver,  Colo. 
Application  filed  March   18.   1903, 

The  process  of  producing  active  material  for  lead 
storage  batteries  consists  in  subjecting  finely  divided  lead 
to  the  action  of  a  cleaning  solution,  and  then  com- 
pressing the   treated  lead   into  a  coherent,   i)orous  mass. 
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738,437.    Apparatus  for  Changing  Character  of  Elec- 
tric Currents.     Noah  S.  Harter,  Cherokee,  Iowa. 
Application  filed  May  27,    1903. 
A    pole-changer    is    placed    between    the    generator    and 
line     circuit.       A     bridge     circuit     is     placed     between     tiie 
terminals     of     the     generator.       A     circuit-closer     for     the 
bridge-circuit,    a    magnet    in    the    bridge-circuit    having    jts 
armature    connected    with    the    pole-changer,    a    magnet    in- 
cluded   in    circuit    with    the    generator,    pole-changer    and 
line    for    closing    the    circuit-clostr,    and    means    controlled 
by   the  pole-changer    for  opening   and   closing   the   circuit- 
closer  are  provided. 

738,468.  Locomotive  Engineer's  Alarm.  Edward 
McClintock,  Merriam  Park,  Minn.  Application 
filed   February  5,    1903. 

^Auxiliary  rails  divided  into  insulated  blocks,  with 
trucks  arranged  to  run  upon  the  main  and  auxiliary  rails 
and  insulated  from  each  other,  arc  so  arranged  in  con- 
nection with  oscillating  pole-clianging  devices  having 
electrical  connections  respectively  with  the  pairs  of 
trucks  that  alarm-circuits  in  connection  with  the  pole- 
changing    circuits    are    closed    automatically. 

738,478.  Brush  for  Electric  Machines.  Cornelius 
R.  Phillips,  Philadelphia,  Pa.  Application  filed 
June  12,  1903. 

A  carbon  brush  is  provided  with  lubricant  openings  or 
wells  which  extend  nearly  to  but  not  through  its  working 
face. 

738,480.  Registering  Apparatus.  Anton  Pollak, 
Budapest,  Austria-Hungary.  Application  filed 
July  2,  1902. 

A  recording  mechanism  responding  to  suitable  elec- 
trical impulses  records  symbols  on  a  moving  strip  only 
when  an  annunciator  in  the  circuit  is  responsive  to  the 
impulses. 

738,489.  Electric  Sign.  Bert  E.  Salisbury,  Syra- 
cuse, N.  Y.,  assignor  to  Pass  &  Seymour,  In- 
corporated, Syracuse,  N.  Y.  Application  filed 
December   30,   1902, 

Electric  lamps  at  the  back  of  the  sign  illuminate  the 
face    through    openings    in    the    face   of   the    sign. 

738,519-  Electric  Switchboard.  William  F.  Bossert, 
Utica,  N.  Y.,  assignor  to  the  Bossert  Electric 
Construction  Company,  Utica,  N.  Y.  Applica- 
tion filed  July   17,    1903. 

Embodied  in  the  switchboard  are  common  circuit- 
terminal  conductors,  and  terminal  branch-circuit  -  cross 
connections.  The  latter  are  provided  with  plug-fuses, 
with  a  support  for  each  plug  consisting  of  an  arch- 
shaped  member  insulated  from  and  inclosing  its  cross- 
connection  terminal.  The  support  is  ring-shaped  in  plan, 
internally  screw-threaded,  and  has  several  feet,  one  of 
which  is   connected   to   the  branch   lead. 


NO.    738,333.       ELECTRIC   SIGN    FLASHER. 

738.524.  Race-horse  Starter.  Mars  Cassidy,  Wash- 
ington, D.  C.    Application  filed  March  26,  1902. 

A  barrier  is  raised  by  pivoted  releasing  triggers  which 
are    tripped    by    electromagnetically    operated    catches. 

738.525.  Telegraphic  Transmitter.  Joseph  P.  Con- 
way, Los  Angeles,  Cal.  Application  filed 
August   15,   1902. 

Contact-springs'  electrically  connected  have  'their  tops 
in  the  path  of  movement  of  contact-points  of  key-levers 
representing  different  characters.  The  springs  and  levers 
are  normally  insulated  from  each  other  and  adapted  lo 
contact  on  the  upward  movement  of  the  lower  arm  of 
the  contact-lever.  Means  to  move  and  retain  the  con- 
tact-spring out  of  the  path  of  the  contact-points  of  the  key- 
lever  on  the  downward  movement  of  the  lower  arm  are 
provided. 

738,532.  Electric  Air  Pump.  Charles  A.  Eck,  New- 
ark, N.  J.,  assignor  to  the  Autoelectric  Air  Pump 
Company,  ,  New  York,  N.  Y.  Application  filed 
November  i,  1899.  Renewed  January  15,  1903. 
This  patent  covers  an  air-pump  designed  for  electrical 
operation. 

738,538.  Automatic  Locomotive-controlling  Device. 
Charles  Hansel,  Westfield,  N.  J.  Application 
filed  March  27,  1903. 

A  throttle  valve  is  controlled  automatically  by  an 
electromagnetic  arrangement,  which  is  operated  by  con- 
tact lugs,  on  the  track,  which  throw  the  magnet  circuit 
into   position. 

738,557.  Indicator  for  Thermoelectric  Regulators 
for  Valves  or  Dampers.  William  E.  Mack,  Os- 
wego, N.  Y.    Application  filed  October  28,  1901. 

Two  electric  circuits  control  the  operation  of  the 
draught  and  chtck  dampers.  Each  circuit  includes  a 
contact-terminal,  an  electromagnet  and  a  conductor,  the 
conductor  being"  influenced  by  varying  temperature  lo 
contact  with  one  or  the  other  of  the  terminals  to  close 
its  circuit.  An  oscillatory  member  carries  the  terminals, 
and  a  graduated  scale  represents  different  degrees  of 
temperature. 

738,569.  Street-car  Sign.  Charles  L.  Penfield, 
Springfield,  Mass.  Application  filed  February  24, 
1903- 

Electric  lamps  are  arranged  in  a  cylinder  opposite 
openings.  The  cylinder  is  rotatable  and  the  lines  of 
openings  arc  made  lo  coincide  with  different  sets  of 
openings  in  an  outer  casing,  so  as  to  give  different  signs. 

738.593-     Auriphone.     Lewis  M.  Atkinson,  Rockport, 

Ind.     Application   filed   April   22,    1903. 

There    rire    combined    a    mouthpiece,    an    earpiece,    and 

a    lube    connecting    the    mouthpiece  '  and    earpiece.         A 

flexible    diaphragm    is    arranged    in    the    earpiece,    and    a 


permanent  bar-magnet  is  arranged  transversely  in  the 
earpiece  parallel  to,  behind,  and  in  proximity  to  Die 
diaphragm,  the  ends  of  the  bar-magnet  being  rigidly  fixed 
in   the  earpiece  across  the  passageway   in   the  latter. 

738.601.  Cross  for  Church  Towers.  Joseph  A. 
Blenke,  Covington,  Ky.  Application  filea  May 
16,  1903. 

An    electrically    illuminated    cross    for    steeples    is    de- 
scribed. 

738.602.  Trolley  Stand.  John  J.  Bouchard  and 
William  F.  Ensor,  Bradford,  Pa.,-  assignors  to 
themselves,  Burt  H.  Collins  and  Earle  C.  Emery, 
Bradford,  Pa.  Application  filed  December  18, 
1902. 

On   the   stand   is  a   trolley  pole    supported   by   rollers   on 
a   suitable   wearing   ring. 

738,624.  Electric  Igniting  Device.  Harry  B.  Mc- 
Nulty,  Washington,  D.  C,  assignor  to  the  R'lc- 
Nulty  Incandescent  Gas  Lighter  Company.  Ap- 
plication filed  February  13,  1903. 
A  spark  for  igniting  a  gas  jet  is  caused  by  breaking 
an   electric   circuit. 


NO.     738,351.        TELEPHONE    ALARM. 

738,648.  Incandescent  Lamp  Socket.  Joseph  L. 
Yost  and  Owen  E.  Kenney,  Toledo,  Ohio,  as-, 
signers  to  the  Yost  Electric  Manufacturing 
Company,  Toledo,  Ohio.  Application  filed  June 
12,   1903. 

There  are  two  recesses  in  the  socket,  one  for  the 
switch  mechanism  and  one  circuit  terminal  and  one  for 
the    other  terminal. 

738,651.  Preventing  Leakage  of  Current  to  Studs 
in  Surface-contact  Systems  of  Electric  Traction. 
Benjamin  H.  Bedell,  London,  England,  as- 
signor of  nine-tenths  to  William  Griffiths,  Lon- 
don, England.  Application  filed  March  17, 
1903. 

A    non-conducting    inclosure     containing    normally     live 
parts  and  normally  dead  parts  is  combined  with   an  earth- 
connected    conductor   extending    within    the    inclosure    in    a 
■  position    to    intercept    any    leakage    of    current     from    the 
live  parts  to  the   dead  parts. 

738,654.  Photographic  Diaphragm-adjusting  Mech- 
anism. Adolf  Brandweiner,  Oetzsch,  Germany. 
Application  filed  May  26,  1902. 

An  electric  circuit  operates  to  open  the  camera  shutter 
when  the  carriage  of  the  diaphragm-adjusting  mechan- 
ism   has    reached    the    proper    point    for    exposure. 

738,676.  Trolley  Retractor.  Richard  H.  Ham, 
Stockport,  N.  Y.  Application  filed  January  16, 
1903. 

In  combination  are  a  trolley  catcher  and  a  swinging 
trolley  retractor,  the  former  being  mounted  on  the  latter 
with  means  for  normally  holding  the  retractor  locked. 
The  retractor  is  released  under  a  pull  exerted  on  the 
catcher,  the  weight  of  the  catcher  serving  to  swing  the 
retractor  when   the   latter  is  released. 


NO-    738,725        SUBMARINE    COMMUNICATION. 

738.717.  Lamp  Socket.  Leonard  Erikson,  Maiden, 
Mass.  Original  application  filed  July  2,  1902. 
Divided  and  this  application  filed  December 
12,  1902. 

A  trough-shaped  reflector  contains  a  socket  of  insulat- 
ing material  provided  with  two  recesses  at  its  middle  part 
and  a  shallow  recess  surrounding  them.  Lamps  are 
carried  by  the  block  with  metallic  bridge-pieces  arranged 
in  the  recesses  and  connected  in  circuit  with  tlie  lamps. 
A  plate  of  insulating  material  is  arranged  in  the  shallow 
recess    between    the    bridge-piece    and    the    reflector. 

738.718.  Galvanic  Cell.  Lothar  Fiedler,  London, 
England,  assignor  of  one-half  to  George  Pear- 
son, Pitfour,  Ilford,  England.  Application  filed 
December  22,   1902. 

A  galvanic  cell  comprises  a  positive-pole  electrode  of 
lead  peroxide,  a  negative-pole  electrode  of  cyanide  zinc 
and  mercury  and  an  olectrolj'te  comprising  sodium  silicate, 
sulphuric    acid    and    mercuric    sulphate.      (See    cut.) 

738.719.  ,  Galvanic  Cell.  Lothar  Fiedler,  London, 
England,  assignor  of  one-half  to   George  Pear- 


son,  Pitfour,  Ilford,  England.     Application  filed 
December  22,   1902. 

The  process  for  producing  a  negative-pole  electrode 
for  a  galvanic  cell  consists  in  deposilinip  by  electrolytic 
action    cyanide    zinc    amalgam    upon    a    suitable    support. 

738,721.  Third-rail  System.  John  H.  Hughes, 
Greenwich,  Conn.,  assignor  of  one-half  to  Fred- 
erick A.  Hubbard,  Greenwich,  Conn.  Applica- 
tion filed  April  30,  1903. 

The  rail  consists  of  the  angle-bar  comprising  the  ver- 
tical supporting-llangc  and  a  horizontal  rail-head,  the 
vertical  flange  having  flanges  for  stiffening  and  for 
mounting  and  securing  the  rail.  Supporting  brackets 
having  the  gripping  jaws  are  adapted  to  clamp  the  rails 
with    intervening   insulating    material. 

738,725-      System     of     Submarine     Communication. 

Simon  Lake,  Bridgeport,  Conn.     Filed  June  23, 

1902. 

A  station  is  located  beneath  the  surface  of  the  water 
and  is  connected'  by  cables  to  other  stations.  A  water- 
tight htting  can  be  removed  from  the  submerged  station 
and  a  ship  can  obtain  connection  with  the  stations  in 
circuit.       (See   cut.) 

738,734.  Electric  Heater  or  Radiator.  Edward  G. 
Rivers,  Richmond.  England,  assignor  of  one- 
half  to  the  Electric  and  Ordnance  Accessories 
Company,  Limited,  Birmingham,  England.  Ap- 
plication filed  November  21,  1902. 

Enameled  metallic  plates  have  interposed  a  layer  of 
finely-powdered  and  compressed  carbon.  A  frame  or  in- 
closure of  non-conducting,  heat-resisting  material  sur- 
rounds  the  carbon   between   the   plates. 

Reissues. 
12,151.  Apparatus  for  Amplifying  Electromagnetic 
Signal  Waves.  John  S.  Stone,  Boston,  Mass., 
assignor  to  the  Stone  Telegraph  and  Telephone 
Company,  Portland,  Me.,  and  Boston.  Mass. 
Application  filed  August  18,  1903.  Original  ap- 
plication filed  December  2,  1902. 

High-frequency  simple  harmonic  electromagnetic  signal 
waves  are  produced  and  means  are  supplied  for  develop- 
ing simple  harmonic  electric  oscillations  of  high  fre- 
quency in  a  primary  circuit.  An  elevated  conductor  and 
a  step-up  transformer  having  its  primary  helix  associated 
with  the  primary  circuit  and  its  secondary  helix  asso- 
ciated with  the  elevated  conductor  are  the  other  parts 
of  the  apparatus. 


NO.    73tt,7l8.       BATTERY. 

12,152.     Method  of  Amplifying  Electromagnetic  Sig- 
nal Waves.     John  S.   Stone,  Boston,   Mass.,  as- 
signor  to    the    Stone   Telegraph  •  and   Telephone 
Company,     Portland,    Me.,    and    Boston,    Mass. 
Application  filed  August  18,  1903.,     Original  ap- 
plication filed  December  2,   1902. 
The    method    consists    in    producing    simple     harmonic 
electric     oscillations     of     corresponding     frequency     in     a. 
primary   circuit  and    causing  the   same   to    inductively   re- 
produce    corresponding     simple     harmonic     oscillations     at 
increased   amplitude   in  an  elevated   conductor. 

12,156.  Telephone  System.  Jacob  W.  Lattig,  West 
Bethlehem,  and  Charles  L.  Goodrum,  Phila- 
delphia, Fa.,  assignors  to  the  Eastern  Telephone 
Manufacturing  Company,  Westchester,  Pa.  Ap- 
plication filed  August  20,  1903.  Original  ap- 
plication filed  March  10,  1903. 

A  source  of  current  is  bridged  across  the  line,  A 
spring- jack  and  a  cord-circuit  with  a  plug  to  co-operate 
with  the  spring-jack,  a  polarized  signal  magnet  connected 
from  an  intermediate  point  of  the  source  to  one  side  of 
the  cord-circuit,  a  signal  controlled  by  the  magnet,  and 
means  for  normally  keeping  the  signal  retired  are  the 
operating  parts. 

EXPIRING   PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Office)  that  expired  on 
September   14,    1903 : 

348,949.  Electric  Time  Ball.  John  Bohling,  Washington, 
D.    C. 

348.971.  Electric  Lamp.  Edward  Heymann  and  Frank  W. 
Heymann,  Boston,  Mass.,  assignors  of  one-half  to  John  I. 
Clapp,    Boston. 

348.972.  Electric  Lamp.  Edward  Heymann  and  Erank  W. 
Heymann,  Boston,  Mass.,  assignors  of  one-half  to  John  I. 
Clapp,    Boston. 

348.973.  Electric  Lamp,  Edward  Heymann  and  Frank  W. 
I-Ieymann,  Boston,  Mass.,  assignors  of  one-half  to  John  I. 
Clapp,    Boston. 

3+S,977.  Arc-light  Regulator.  Pierre  O.  Keilholtz,  Balti- 
more,   Md.,  assignor  to  J..  Frank   Morrison,   Baltimore. 

348,978.  Carbon-holder  for  Electric-arc  Lamps.  Pierre  O. 
Keilholtz,  Baltimore,  Md.,  assignor  to  J.  Frank  Morri- 
son,   Baltimore. 

349,022.  Telegraph-wire  and  Insulator-fastening.  John  Wil- 
son, New   York,  N.  Y. 

349.042.  Telephone   System.     Cornelius  Hcrz,   Paris,   France. 

349.043.  Telephone.      Cornelius    Herz,     Paris.     France. 
349,214.     Telegraph    System.     Moses  G.    Farmer,   New    York, 

N.    Y. 
349,222.     Galvanic    Battery.     Benoit   Jarriant,    Paris,    France, 
assignor    to     the    Chemical    Electric    Light    and     Power 
Company,  Portland,   Me. 
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The    30,000-horsepower,  Glacier-fed 

Transmission  Plant  at  Elec- 
tron, Wash. 

One  of  the  most  important  electrical  enterprises 
of  the  year  is  the  development  of  a  waterpower  on 
Puyallup  River,  far  up  the  slopes  of  Mount  Tacoma. 
The  plant  is  now  in  course  of  construction  at  Elec- 
tron. 28  miles  southeast  of  Tacoma,  Wash.,  near 
Lake  Kapowsin,  on   the  Tacoma  and  Eastern  Rail- 


River  below  its  junction  with  the  Movvich,.  35  miles 
from  Tacoma,  and  i,goo  feet  above  sea  level,  and 
within  nine  miles  of  the  first  glacier.  These  two 
streams  are  fed  by  five  glaciers  on  the  western  side 
of  the  mountain,  which  assures  a  steady  flow  of 
water  the  whole  year  round.  A  large  dam  will  be 
constructed,  and  the  waters  of  the  river  will  he 
diverted  through  an  eight-foot-square  flume,  cut 
through  solid  rock,  and  suspended  across  canyons, 
a  distance  of  more  than  10  miles,  to  an  elevated 
and  precipitous  bank  of  the  river,  where 
a  large  reservoir  is  to  be  constructed. 
The  water  will  be  conducted  at  a  decline 
of  seven   feet  to  the  mile  and   at  the  end 


about  three  times  the  speed  of  a  railroad  train  run- 
ning 60  miles  an  hour,  or  one-tenth  the  velocity 
of  a  cannon  ball.  From  30,000  to  40,000  horsepowet 
will    be    developed. 

The  property  is  owned  by  the  Puget  Sound  Power 
Company,  but  is  being  developed  by  the  Columbia 
Improvement  Company  as  contractor.  Already  a 
small  fortune  has  been  spent  in  preparatory  work, 
and  millions  will  be  expended  by  the  time  the  plant 
is  ready  to  distribute  "juice."  There  are  two  saw- 
mills on  the  mountain  cutting  timber  and  lumber 
for  the  flume.  The  flume  is  being  constructed  pre- 
cisely as  a  railroad  would  be,  with  rock  cuts  or  ele- 
vated trestles,   as  required.     To  reach  the   reservoir 


Mount  Tacoma,  ShowinE  Glacier  Fields. 
LoadinK  Paci<  Horseb  witll  Supplies  for  Construction  Ganiis. 


Tramway  up  Mountain  Side  from  Power-house  Site  to  Reservoir  Site. 
■  Glory  Hole"  on  the  Flume  Line.  Showini;  Character  of  the  Country 
and  Construction  Work. 

THE    30,000-HORSEPOWER,    GLACIER-FED   TRANSMISSION    PLANT    AT   ELECTRON,    WASH 


Toad.  This  enterprise  involves  the  expenditure  of 
$.1,000,000  and  owes  its  inception  to  the  discernment 
and  cncrg)'  of  Mr.  S.  Z.  Mitchell,  for  many  years 
general  manager  of  the  Tacoma  Railway  and  Power 
Company.  This  street-railway  company  operates 
about  70  miles  of  electric  railways,  and,  together 
with  the  Seattle  Electric  Company's  lines  in  that 
city  and  the  interurban  railway  connecting  the  two 
cities,  is  controlled  and  operated  by  Stone  &  Web- 
ster of  Boston.  These  capitalists  were  readily  con- 
vinced by  Mr.  Mitchell  of  the  desirability  of  utiliz- 
ing, in  their  extensive  railway  operations  in  and 
about  Taconia.  the  waterpower  of  the  South  Fork 
of   the    Puyallup   River. 

The   water  for  the  power  plant  at  Electron  is  to 
be    taken    from    the    South    Fork    of    the    Puyallup 


will  be  dropped  at  an  angle  of  45  degrees  through 
steel  pipes  1,700  feet  in  length  down  the  slope  to 
the  river  bank,  a  fall  of  888  feet  and  a  pressure 
of  400  pounds  to  the  square  inch  being  secured. 
The  reservoir  will  be  2,300  feet  long  and  800 
feet  wide  and  from  15  to  20  feet  deep.  It  is 
built  to  prevent  fluctuations  in  the  stream  and 
as  a  reserve  power  in  case  of  accidents  to  the  flume. 
On  the  bank  of  the  river,  far  below  the  reservoir, 
has  been  located  the  power  house,  where  the  power 
will  be  developed  and  distributed  by  electricity  to 
Tacoma  and  other  points.  From  the  reservoir  to 
the  waterwheels  there  is  a  fall  of  888  feet,  as  has 
been  stated,  and  the  water  will  rush  down  through 
penstocks  of  steel  and  strike  the  buckets  of  water- 
wheels  at  a  velocity  of  240  feet  a  second,  which  is 


site  and  the  lower  end  of  the  flume  and  incline,  a 
cable  railway  has  been  built,  rising  about  900  feet 
in  4,000  feet  from  the  railway  station  at  Electron, 
to  which  point  a  branch  of  the  Tacoma  Eastern 
Railroad  has  been  built  from  Lake  Kapowsin  sta- 
tion. Near  the  reservoir  site,  at  an  elevation  of 
900  feet  above  the  power  house,  a  machine  shop, 
hoisting  engines  and  electric-lighting  plant  have  been 
installed,  and  as  rapidly  as  the  .bed  of  the  flume 
line  is  prepared  a  railroad  track  is  being  laid  for 
the  transportation  of  materials  along  the  line.  The 
plank  road  from  Electron  to  the  reservoir  site 
alone  cost  $40,000. 

The  work  of  installing  this  great  power  plant 
is  being  rushed  at  a  remarkable  rate  of  speed.  .-Vu 
electric-lighting    plant    has    been    installed    in    order 
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that  operations  may  be  continued  night  and  day 
without  interruption.  From  1,500  to  2,000  men  are 
constantly  employed  and  housed  at  14  camps.  This 
army  is  fed  by  a  well-organized  commissary  de- 
partment. The  August  pay-roll  amounted  to  more 
than   $100,000. 

-  The  contract  for  the  construction  of  the  power 
house  has  been  let  to  Bihler  &  Rydstrom,  the  Ta- 
coma  contractors,  who  have  commenced  work.  The 
power  house,  208  feet  long,  will  be  built  in  steps 
on  the  mountain  side.  Its  foundations  will  go  down 
35  feet  to  bed  rock  and  will  be  constructed  in  the 
most  substantial  manner  of  stone,  concrete  and 
brick,  with  steel  trusses  and  corrugated-iron  roof. 
There  will  be  a  50-ton  electric  crane  for  placing 
the   heavy   generators   and    other   machinery. 

The  power  house  will  be  equipped  with  nine  Pel- 
ton  jet  waterwheels.  The  company  has  placed  the 
order  for  a  million  pounds  of  steel  pipe,  to  be  used 
between  the  reservoir  and  the  power  house,  which 
is  the  largest  order  for  steel  ever  placed  on  the 
Pacific  Coast.  It  is  expected  to  be  ready  to  dis- 
tribute "juice"  by  the  first  of  the  year,  although 
the  plant  will  not  be  fully  completed  until  June 
next. 

This  company  will  have  a  surplus  of  from  10,000 
to  20,000  horsepower  above  the  requirements  of  its 
own  electric  railways,  which  will  be  sold  for  in- 
dustrial purposes.  J.    I-  B. 


Operation  of  Induction  IVIotors. 

An  invention  by  Rene  Dassy  De  Lignieres  of 
Paris,  France,  recently  patented  in  the  United  States, 
is  designed  to  improve  the  regulation  of  induction 
motors  and  also  provide  a  convenient  means  of 
^starting  them. 

In  the  construction  of  the  machine  one  part  of  the 
motor  (the  rotor)  is  keyed  fast  to  the  motor  shaft, 
while  the  other  part   (the  stator)   is  movable  around 


FIG.     I.       OPERATION    OF    INDUCTION    MOTORS. — END    \'IEW. 

this  shaft,  and  either  one  part  or  the  other  may 
be  employed  as  the  armature  or  the  inducing  field. 
The  armature  and  the  inducing  field  are,  respect- 
ively, the  same  as  those  used  on  tlie  ordinary  alter- 
nate-current simple  or  polyphase  motors,  and  they 
may  have  any  suitable  position  with  relation  to 
each  other — that  is,  they  may  be  arranged  concen- 
trically or  side  by  side.  According  to  this  invention 
the  current  is  caused  to  flow,  by  any  suitable  means, 
into  the  inducing  field,  so  as  to  start  the  stator 
without  load.  When  the  angular  speed  of  the  stator 
has  reached  about'  the  normal,  which  is  nearly  that 
corresponding  to  synchronism,  the  rotation  of  the 
stator  is  progressively  decreased  and  the  rotor 
starts  under  load  in  a  direction  opposite  to  that  of 
the  stator.  From  this  moment  the  rotor  tends  to 
maintain,  with  respect  to  the  stator.  a  relative  an- 
gular speed  which  is  nearly  constant  and  equal  to 
that  of  synchronism,  taking  into  account  the  varia- 
tions resulting  from  the  slips  of  the  several  torques. 
The  proper  angular  speed  of  the  rotor  (which  is 
equal  to  its  angular  speed  with  respect  to  that  of 
the  stator,  to  which  must  be  added  the  angular 
speed  of  the  stator)  is  allowed  to  vary  according 
to  the  angular  speed  given  to  the  stator,  and  ac- 
cording to  the  present  invention,  it  may  be  con- 
trolled by  means  of  a  suitable  adjustable  braking 
device  acting  on   the  stator. 

Fig.  I  is  an  end  view,  partly  in  section,  of  a  motor 
and  brake  embodying  the  invention.  Fig.  2  is  a  side 
elevation  of  tlie  same,  partly  in  section,  the  motor 
being  shown  in  connection  with  an  electromagnetic 
brake. 

Referring  to  Fig,  I,  (a)  represents  the  stator  of 
a  motor,  which  is  loose  on  the  shaft  (c),  and  on 
which  shaft  is  keyed  the  rotor  (b).  The  current 
is  sent  through  the  rings  (d)  (e)  into  the  inducing 
field,  which  is  started  by  any  suitable  device.  The 
inducing    winding    may   be    divided    into    two    parts. 

M 
one  being  at  an   angle  of  —  behind  the  other    (2p 

being    the    number    of    the    motor    poles),    and    each 


of  these  parts  fed  with  the  total  pressure,  or  only 
a  part,  which  may  be  effected  by  interposing  a  re- 
sistance in  one  of  the  parts  and  in  the  other  part 
a  self-induction.  When  the  stator  has  reached 
its  normal  angular  speed,  which  is  nearly  that  of 
synchronism,  it  may  be  progressively  stopped  by 
means  of  a  brake  (f),  operated  in  the  direction  of 
the  arrow.  At  the  same  time  that  the  speed  of  the 
stator  progressively  decreases  the  rotor  (b)  begins 
to  start,  even  under  charge,  keeping,  with  respect 
to  the  stator,  a  relative  angular  speed  nearly  equal 
to  that  of  synchronism,  and  its  proper  angular  speed 
will  be  nearly  that  of  synchronism  when  the  brake 
has  entirely  stopped  the  stator.  This  speed  will  be 
brought    to    zero    if    the    brake    is    entirely    released. 


FIG     2.       OPERATION    OF   INDUCTION    MOTORS. — SIDE 
ELEVATION. 

In  the  construction  shown  in  the  drawings  the  cur- 
rent is  supposed  to  be  sent  to  the  inducing  field 
(a)  through  two  rings  (d)  and  (e)  only,  corre- 
sponding to  the  principal  winding  of  the  inducing 
field,  which  in  many  cases  is  the  only  active  winding 
when  a  starting  with  no  load  has  been  effected. 

If  a  curve  of  the  torque  of  an  induction  motor 
in  operation  be  drawn  to  determine  the  slippage  of 
the  armature  with  respect  to  the  movable  flux  (in 
the  case  of  simple  alternating  currents,  as  shown 
in  Fig.  3)  or  of  the  total  movable  flux  (in  the  case 
of  polyphase  currents,  as  shown  in  Fig.  4)  this 
curve,  when  the  armature  does  not  slip,  has  a  nega- 
tive and  very  small  value  in  the  case  of  simple  al- 
ternating currents  or  a  null  value  in  the  case  of 
polyphase  currents.  The  value  of  the  torque  in- 
creases in  the  case  of  polyphase  currents  very  rap- 
idly, passing  through  the  zero  point  for  small  slip- 
pages in  the  case  of  simple  alternating  currents. 
Where  the  slippage  increases,  the  torque  is  positive 
and  increases  (ascending  curve)  up  to  its  highest 
value,  which  is  obtained  from  a  relatively  small 
value  of  the  slippage  (practically  from  0.02  to  0.05). 
If  the  slippage  increases,  the  value  of  the  torque 
diminishes  proportionately  (descending  curve)  and 
passes  through  the  zero  point,  the  slippage  being 
equal  to  the  unity  of  power  in  the  case  of  alternating 
currents  and  for  an  endless  slippage  in  the  case  of 
polyphase  currents.  The  stator  is  first  given  an 
angular    speed    which    nearly    corresponds    to    syn- 


crease,   causing   the   torque   again   to   decrease   until 
the  rotor  would  stop. 

Any  form  of  electromagnetic  brake  may  be  used, 
comprising  a  stationary  part  (stator  of  the  brake) 
and  a  movable  part  (rotor)  movable  with  the  stator 
of  the  motor,  the  connection  betwen  the  rotor  of 
the  brake  and  the  stator  of  the  motor  being  either 
direct  or  through  suitable  interposed  gearing.  One 
of  the  two  parts — the  armature — of  the  electromag- 
netic brake  is  identical  with  the  armature  of  an 
induction  motor  provided  with  a  rotating  magnetic 
field  (of  the  squirrel-cage  pattern  or  polyphase  arma-- 
ture  with  or  without  resistance).  The  other  part — 
the  inducing  field — produces  a  magnetic  Hux  or  a 
series  of  magnetic  fluxes  of  constant  direction,  the 
same  being  formed  by  windings,  which  are  traversed 
by  a  direct  current.  In  Fig.  2  the  inducing 
field  (h)  of  the  brake  constitutes  the  rotor,  and  the 
stator  (a)  (inducing  field)  of  the  motor  is  directly 
connected  therewith.  The  armature  (g)  of  the 
brake  is  stationary.  As  stated  above,  the  inducing 
field  (a)  is  started  without  load  by  any  convenient 
means.  When  the  inducing  field  (a)  rotates,  the 
inducing  field  (h)  is  rotated  at  the  same  speed  or 
at  a  speed  in  a  certain  ratio  therewith.  It  may 
therefore  be  supposed  that  the  armature  (g)  is 
movable  with  respect  to  the  stationary  fields,  thus 
producing  induced  currents  in  the  armature.  A  re- 
tarding torque  is  also  created,  which  is  a  function 
of  the  amount  of  excitation  in  (h)  of  the  angular 
speed  of  the  armature  (g)  with  regard  to  that  of 
the  field  (h)  and  of  the  resistance  of  the  polyphase 
circuits  of  the  armature  (g).  It  is  easily  under- 
stood that  for  a  given  resisting  torque  on  the  shaft 
(c)  the' inducing  field  (a)  can  be  braked,  more  or 
less,  either  by  operating  the  rheostat  (i),  which 
controls  the  intensity  of  the  excitation  in  the  arma- 
ture (h),  or  by  acting  on  the  resistances  of  the 
polyphase  circuits  of  the  armature.  These  two  ac- 
tions may  be  effected  either  simultaneously  or  sep- 
arately, and  in  a  very  simple  inanner,  as  they  only 
require  the  operation  of  rheostats. 

This,  in  general,  is  the  manner  of  controlling  the 
angular  speed  of  the  armature  of  the  motor  for  a 
given  torque.  ' 

The  operations  may  naturally  be  simplified  by  giv- 
ing the  resistances  of  the  indu'ced  windings  a  suffi- 
cient value  for  always  securing  the  starting  without 
the  employment  of  slipping  contacts ;  but  in  this 
case  the  slip  of  the  electromagnetic  brake  during 
the  normal  working  is  greater.  In  order  to  reduce 
as  far  as  possible  the  slip  of  the  movable  part  of  the 
brake  in  the  normal  working,  the  direct  exciting 
current  must  be  increased  to  its  maximum  value, 
."^t  least  for  having  a  perfect  braking  action  during 
the  normal  working — that  is  to  say,  for  reducing 
to  zero  the  slip  of  the  movable  part  of  the  electro- 
magnetic brake. 

Generally  speaking,  for  starting  the  motor  without 
load,  whether  it  is  fed  with  single  or  polyphase 
alternating  currents,  two  distinct  methods  can  be 
eniployed  according  to  whether  or  not  the  induced 
winding  be  connected  with  variable  resistances  or 
to  whether  or  not  it  is  of  any  convenient  polyphase 
or  short-circuited  kind.  In  case  the  induced  wind- 
ing is  connected  with  resistances,  the  starting  can 
be  effected  by  feeding  the  inducing  circuits  with  the 
whole  of  the  normal  potential  difference,  and  an 
excessive  consumption  of  current  will  be  avoided  by 
acting  on  the  resistances  interposed  in  the  circuits 
of  the  armature. 


Three-cent  Fare  in  Cleveland. 

The  People's  Street  Railway  Company  of  Cleve- 
land, Ohio,  has  been  granted  a  franchise  by  the 
Board  of  Public  Service  of  that  city.  The  impor- 
tant feature  about  this  franchise  is  that  it  pro- 
vides for  a  three-cent  fare.  The  company  will  be- 
gin the  system  on  Dennison  Avenue,  starting  at 
Lorain  Street  and  continue  to  Pearl  Street,  a  dis- 
tance of  nearly  three  miles.     It   is  understood  that 
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Siniile  Phase.  Fie.  4.     Polyphase. 

OPERATION    OF    INDUCTION    MOTORS. — CURVES    OF   TORQUE. 


chronism,  so  that  the  useful  movable  flux  (or  the 
total  movable  flux)  is  practically  fixed  with  respect 
to  the  armature.  The  starting  of  the  rotor  is  se- 
cured by  progressively  decreasing  the  speed  of  the 
stator  when  the  slippage  of  the  useful  movable  flux 
increases  with  respect  to  the  armature.  It  is  obvious 
that  the  braking  action  of  the  stator  must  be  a 
progressive  one  in  order  that  the  stator  has  the 
necessary  time  to  acquire  requisite  acceleration,  so 
that  the  slippage  of  the  armature  with  respect  to 
the  movable  flux  has  never  a  higher  value  than 
the  one  corresponding  to  the  resisting  torque  rep- 
resented by  the  descending  curve,  for  the  reason 
that  if  the  slippage  be  of  a  higher  value  and  braking 
action  be  too  sudden,  the  speed  of  the  rotor  would 
decrease   too    rapidly,   and    slippage    would    then   in- 


the  privilege  of  extending  the  line  along  other 
streets  will  be  granted  to  the  company  as  it  may 
require  it.  The  company  plans  to  finish  the  Denni- 
son Avenue  section  within  six  months.  Ties  and 
rails  are  on  the  ground,  and  a  gang  of  men  is  at 
work  now.  The  system  will  be  run  to  the  center 
of  the  city,  in  the  future,  probably,  and  may  eventu- 
ally reach  large  proportions.  The  names  of  the 
stockholders  are  not  made  known.  The  ordinance 
grants  a  20-year  franchise,  the  city  having  the 
privilege  of  buying  the  road  at  any  time.  The 
road  is  to  furnish  a  single  fare  for  three  cents, 
five  tickets  for  15  cents,  nine  for  25  cents  and  34 
for  one  dollar. 
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The  Development  of  Summer  Lighting. 

Some  interesting  points  in  relation  to  creating  a  de- 
mand for  tlie  output  of  the  average  electric-lighting 
company  during  the  summer  season  were  brought 
out  in  a  paper  entitled  "The  Development  of  Sum- 
mer Lighting,"  by  Edward  A.  Leslie,  second  vice- 
president  and  general  manager  of  the  Edison  Elec- 
tric Illuminating  Company  of  Brooklyn,  read  before 
the  recent  convention  of  the  Association  of  Edison 
Illuminating  Companies  at  Thousand  Islands.  N.  Y. 

One  solution  of  this  problem,  as  suggested  by  Mr. 
Leslie's  p^per,  is  through  the  medium  of  the  summer 
gardens  and  pleasure  resorts.  As  an  example  of 
what  can  be  accomplished  in  this  direction,  the  ex- 
perience of  the  Edison  Electric  Illuminating  Com- 
pany of  Brooklyn  in  illuminating  and  beautifying 
Coney  Island,  and  thereby  creating  a  demand  for 
midsummer  lighting,  is  cited.  The  accompanying 
illustration  is  a  night  view  at  Luna  Park,  Coney 
Island,  from  the  front  of  the  lagoon,  and  gives  some 
idea  of  the  amount  of  electrical  energy  consumed 
at  this  popular  resort. 

Mr.  Leslie  calls  attention  to  the  fact  that  "the 
American  people  are  always  eager  to  be  amused, 
and  that  men  of  foresight  and  enterprise  have  long 
since  realized  that  fortunes  w^ere  to  he  made  by 
catering  to  this  pleasure-loving  instinct.  But  it  can- 
not be  done  on  a  large  or  successful  scale  without 
the  aid  of  electric  light,  and  it  is  our  mission  to 
drive  home  this  important  fact,  where  it  will  do  the 
most  good  and,  in  so  doing,  to  reap  for  ourselves 
an   adequate   reward." 

The  following,  from  ilr.  Leslie's  paper,  giving  the 
manner  and  method  of  the  Brooklyn  Edison  Com- 
pany in  solving  the  problem,  will  be  of  interest  to 
other  central-station   companies  : 

"Up  to  the  year  1897,  the  summer  business  of  the 
Brooklyn  Edison  Company  was  of  an  unsatisfactory 
character:  but  early  in  that  year  it  was  proposed 
to  extend  the  lines  of  the  company  to  Coney  Island, 
some  six  miles  distant  from  its  principal  generating 


think  1  may  safely  claim,  t)ie  largest  crowds  that 
have  ever  visited  a  pleasure  resort  in  any  country 
in  the  world.  It  was  computed  that  on  Sunday. 
-Vugust  16,  1903,  300,000  people  visited  Coney  Islaiid. 
and  on  Tbursdaj',  the  27th,  an  even  greater  crowd 
was  present. 

"The  effect  of  the  company's  activities  at  the  is- 
land has  been  cumulative,  both  as  to  its  improved 
character  and  increased  number  of  attractions,  and 
the  volume  of  business  transacted ;  but  we  have  been 
obliged  to  take  considerable  risk  at  times,  almost 
if  not  quite  as  great  as  the  original  experiment. 
Take,  as  an  example,  'Luna  Park.'  When  the  plans 
for  lighting  that  immense  establishment  were  first 
laid  before  us,  we  saw  at  a_glance  that  the  equip- 
ment necessary  for  the  'Sup-st«t-roir~and  the  under- 
ground low-tension  feeders  and  mains  would  cost 
many  thousands  of  dollars.  With  nothing  to  rely 
upon  as  security  for  our  investment  except  the  well- 
known  business  ability  of  the  proprietors,  and  the 
success  which  has  usually  attended  all  first-class 
enterprises  at  the  island,  we  accepted  the  risk.  ^  The 
results  have  already  completely  vindicated  our  judg- 
ment. Not  alone  as  regards  this  particular  case, 
but  the  extraordinary  success  which  Luna  Park  en- 
joys has  stimulated  many  others,  and  even  now  we 
are  in  negotiation  with  a  syndicate  of  capitalists  who 
have  bought  land  in  an  attractive  location,  and  pro- 
pose to  erect  thereon  an  establishment  much  larger 
than  Lima  Park,  and  install  therein  a  prodigious 
number   of   electric   lights. 

".A-nd  this  brings  me  to  the  point  of  this  paper, 
viz.,  that  what  the  Brooklyn  company  has  done  for 
itself  at  Coney  Island,  and,  incidentally  for  the 
phenomenal  development  of  that  famous  resort,  can 
be  accomplished  in  greater  or  less  degree  by  any 
electric-lighting  company  operating  in  a  city  adjacent 
to  a  body  of  water,  whether  river,  lake  or  sea.  It  is 
open  to  the  doubter  to  argue  that  there  is  only  one 
Coney  Island,  and  that  in  this  respect  the  Brooklyn 
Edison    Company    is    peculiarly    fortunate,    and    it    is 


is  a  small  battery  and  induction  coil.  The  tests  at 
the  .stockyards  proved  successful.  Several  balky 
animals  whose  owners  had  been  unable  to  drive 
them  for  a  year  or  more  were  easily  started  by  an 
application  of  the  current  through  the  simple  device. 


SUiMMER    LIGHTING    AT    LUNA    PARK,    CONEV    ISLAND. 


station,  in  an  endeavor  to  create  a  demand  for  mid- 
summer lighting.  This  project  involved  the  expendi- 
ture of  a  large  sum  of  money,  and  w-as  regarded  as 
a  daring  venture,  the  outcome  of  which  was  prob- 
lematical. I  am  informed  that  it  was  opposed  by 
a  conservative  element  in  the  management,  but  after 
the  most  careful  consideration  the  extension  was 
finally  determined  upon.  .A  high-tension  transmis- 
.sion  line  was  constructed,  a  rotary-converter  sub- 
station erected,  and  mains  and  feeders  spread  out 
as  the  prospects  of  the  business  then  seeined  to  war- 
rant. 
'  "The  place  at  the  time  of  which  I  speak  was 
I  largely  a  paradise  of  fakers,  crude,  and  often  vicious, 
but  its  natural  attractions  of  ocean  bathing,  health- 
ful .sea  breezes  and  an  extensive  sandy  beach,  com- 
bined with  its  proximity  to  the  metropolitan  popu- 
lation of  upward  of  four  millions,  promised  great 
future  development.  And  yet  without  an  adequate 
lighting  system  this  development  was  badly  handi- 
ca'pped,  and  in  pre-Edison  days  respectable  visitors 
to  the  island  returned  to  their  homes  before  nightfall. 
Since  then,  electric  light  has  gradually  turned  night 
into  day,  and  hundreds  of  thousands  now  visit  thij 
— -.rt  at  night  who  would  not  have  thought  of  doing 
under  former  conditions.  So  great  are  the  crowds 
.luring  the  season  on  all  but  rainy  nights  that  trans- 
portation facilities  arc  taxed  to  their  utmost,  and 
cars  return  from  the  beach  heavily  laden  up  to  two 
or  three  o'clock   in   the  morning. 

"I  contend  that  this  has  been  made  possible  by 
the  extensive  use  of  electric  lighting.  In  fact,  it  is 
a  matter  of  record  that  shortly  after  the  inauguration 
of  reliable  service,  electric  lighting  became  an  im- 
portant and  necessary  factor  in  the  development  of 
gigantic  places  of  amusement,  and  their  most  at- 
tractive feature,  brightening,  cleansing  and  improv- 
ing the  whole  place;   drawing  and  holding  daily,  I 


admitted ;  but  it  must  be  remembered  that  not  so 
many  years  ago  Coney  Island  was  a  dreary  and  de- 
serted waste  of  sand  dunes,  and  that,  moreover, 
wherever  similar  methods  have  been  pursued,  minia- 
ture Coney  Islands  have  sprung  ,up  and  flourished, 
furnishing  amusement  to  many  thousands,  and  sensi- 
bly increasing  the  revenues  of  the  wideawake  and 
enterprising  lighting  companies.  This  is  further 
demonstrated  by  the  fact  that  in  spite  of  the  proxim- 
ity of  Coney  Island,  with  its  extraordinary  power 
of  attraction,  we  have,  in  conjunction  with  the  local 
street-railroad  company,  succeeded  in  building  up 
near  Brooklyn  a  number  of  other  minor  but  still 
important  summer-amusement  resorts,  such  as  Canar- 
sie  and  Bergen  Beach,  each  of  which  is  a  consid- 
erable consumer  of  electrical  energy." 

Curves  were  produced  showing  that  during  the 
present  summer  the  Brooklyn  company's  load,  be- 
tween the  hours  of  8  and  12  p.  m.  frequently  equaled 
the  heaviest  winter  load.  The  peaks  of  June  and 
December  rose  to  the  same  altitude,  and,  while 
those  for  December  were  naturally  considerably 
broader,  for  the  four  hours  mentioned  they  run  al- 
most  uniform. 


Electrical  "Whip." 


While  in  Chicago  recently  James  A.  Giles,  a  rural 
mail  carrier  of  Georgia,  conducted  a  test  of  his  elec- 
lical  "whip"  in  the  presence  of  a  number  of  horse- 
men at  the  stockyards.  The  invention,  which  Mr. 
Giles  terms  a  "persuader,"  was  invented  and  first 
used  by  him  about  a  year  ago,  an  account  of  his 
first  experiments  appearing  in  the  Western  Elec- 
trician of  October  18,  1902.  The  "whip"  consists 
of  small  copper  plates,  let  into  each  side  of  the 
horse's  collar.  From  these  wires  lead  along  the 
tongue  of  the  vehicle  to  the  wagon  itself,  where  there 
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Illinois  State  Electric  Association. 

The^  fourth  ani-^i|ial  meeting  of  the  Illinois  State 
Electric  Association,  held  on  September  19th  and 
20th,  partook  mainly  of  the  nature  of  an  outing  for 
rest  and  recreation,  but  it  was  not  without  an  edu- 
cational value,  as  the  members  visited  the  World's 
Fair  grounds  in  St.  Louis  and  various  plants  along 
the  route  of  the  excursion.  Headquarters  were  es- 
tablished on  the  steamboat  Illinois  of  the  Fish  .Com- 
mission of  the  state  of  Illinois,  and  the  business 
of  the  meeting  was  transacted  on  board. 

The  members  met  at  the  Southern  Hotel,  St,  Louis, 
at  9  a.  m.  on  Saturday,  September  igth,  and  after 
greetings  had  been  exchanged  with  President  Mc- 
Cullough,  Secretary  Chub- 
buck  and  the  other  offi- 
cers, and,  after  th,e  gentle- 
men had  been  supplied 
with  yachting  caps  and 
badges,  the  party  boarded 
a  car  provided  by  the  cour- 
tesy of  the  St.  Louis  Tran- 
sit Company  and  pro 
c  e  e  d  e  d  to  the  World'; 
Fair  grounds.  Here  tht 
visitors  were  taken  in  han<. 
by  Mr.  Charles'  M.  Reeves 
of  the  exposition  s.taffand 
escorted  about  thcgrounds 
in  carriages.  An  inter- 
view with  President  David 
R.  Francis  was  arranged, 
and  the  ex-governpr  made  ^ 
a  pleasant  little  speech,  in 
which  he  assured  the 
members  of  the  association 
that  the  exposition  would  be  at  least  as  fine,  electric- 
ally, as  in  other  respects.  The  electrical  men  were 
greatly  impressed  with  the  grandeur  and  size  of  the 
exposition,  and  those  who  saw  the  spectacle  for  the 
first  time  were  unanimous  in  declaring  that  it  ex- 
ceeded  their  expectations. 

After  luncheon.s^at  the  hotel  the  entire  party  went 
on  board  the  stbamshij^  Illinois,  provided,  by  the 
courtesy  of  the  ^Pish  Commission,  and  proceeded 
no  the  Mississippi  River.  The  weather  was  delight- 
ful, both  on  thisxand  the  following  day,  and  the 
excursion  proved  most  enjoyable.  The  first  stop  was 
made  at  the  plant  of  the  St.  "Louis  Car  Company,  a 
few  miles  up  the  river,  and  here  the,  visitors  were 
most  hospitably  received.  The  voyagers  were  shown 
about  the  extensive  works,  where,  it  is  said,  that 
2,500  men  are  employed,  and  refreshments  were 
served  in  the  company's  dining  room.  Each  visitor 
was  also  presented  a  valuable  memento  in  the  shape 
cf  a  handsome  pearl-handled  pocket  knife.  Atten- 
tion was  attracted:'  by  the  large  and  substantial  cars 
building  at  this  jilant  for  the  rapid-transit  subways 
in  New  York. 

1  he  business  nieeting  was  held  on  the  boat.  The 
Pana  Electric  Company  and  the  Mt.  Steriing  Elec- 
tric Light  and  Power  Company  were  admitted  to 
membership,  making  the  association  consist  of  a 
total  of  92  members.  The  usual  reports  of  the  offi- 
cers were  presented,  but  no  papers  were  read.  The 
election   of   officers   resulted   as    follows : 

President— W.  E.   McCullough,  Eeardstown. 

First   vice-president— John   W.   Glidden,   DeKalb. 

Second  vice-president— R.   L.  Allen,  Joliet. 

Third  vice-president— C,   L.   Gerould,  Galesburg. 

Ireasurer— D.  Davis,   Litchfield. 

Secretary— H.  E.  Chubbuck,  La  Salle. 

Executive  comniittee— W.  B.  McKinley,  Cham- 
paign; Frank  J.  .Baker,  Evanston ;  J,  N.  C.  Shum- 
way,  Taylorville;  C.  E.  Hay,  Springfield,  and  S.  S. 
Davis,  Rock  Island. 

The  list  is  that  of  the  old  officers,  who  were  unani- 
mously re-elected.  The  place  of  next  meeting  was 
left  to  the  executive  committee. 

Mr.  W.  E.  McCullough,  who,  with  the  other  offi- 
cers, was  paid  the  compliment  of  re-election,  is  the 
secretary-treasurer  of  the  Beardstown  Electric  Light 
and  Power  Company.  He  is  a  young  man  of  high 
character  and  attractive  personality,  and  is  alike 
popular  in  his  borne  town  and  in  the  association. 
His  efforts,  with  .those  of  ex-Senator  Shumway  and 
Secretary  Chubbuck,  had  much  to  do  with  the  suc- 
cess of  the  meeting.  Mr.  Shumway  is  one  of  the 
World's  Fair^  commissioners  from  Illinois  to  the  St. 
Louis  Exposition,  and  he  was  indefatigable  in  ar- 
ranging for  the  St.  Louis  end  of  the  trip.  Mr, 
Chubbuck  worked  hard  and  successfully  to  make 
the  meeting  a  pleasurable  one  to   all. 

Messrs.  Nat.  H.  Cohen  and  S.  P.  Bartlett  of  the 
Fish  Commission  accompanied  the  party,  and  they 
were  accorded  a  yote  of  thanks,  as  were  all  others 
who  contributed  to  the  success  of  the  meeting. 

Alton  was  reached  early  on  Saturday  evening,  and 
here  many  of  the  party  inspected  the  plant  of  the 
.'Vlton  Railway,  Gas  and  Electric  Company,  which 
is  quite  a  comprehensive  corporation,  supplying  gas 
for  light  and  fuel,  electric  light  and  power  and 
street-railway  transportation.  Mr.  Porter  was  the 
host  here,  and  he  showed  the  delegates  every  atten- 
tion. A  complimentary  theater  party  was  the  fea- 
ture of  the  evening.     Here  the  attention  of  the  vis- 
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itoi's  was  arrested  by  a  new  drop  curtain,  with  elec- 
tric-lighting effects,  showing  in  a  ver}'  effective  man- 
ner the  cascades  and  other  elements  of  the  central 
picture  of  the  St.  Louis  Exposition  as  it  will  appear 
next  year.  The  effect  is  very  good  and  is  due  to 
Mr.  W.  M.  Sauvage,  the  manager  of  the  Temple 
Theater  at  Alton. 

Bright  and  early  on  Sunday  morning  the  travelers 
— or  those  of  them  who  had  not  slept  on  the  boat — 
boarded  the  Illinois  again.  The  boat  was  headed 
up  the  Mississippi  to  the  junction  with  the  Illinois 
River  and  up  the  latter  stream,  90  miles  to  Beards- 
town,  where  the  fellow-travelers  parted  company  on 
Sunday  evening.  The  scenery  is  beautiful  on  both 
rivers,  and  the  steamboat  ride  proved  a  very  pleasant 
one.  Breakfast  and  other  meals  were  served  on 
board  by  an  excellent  caterer,  and  nothing  was  left 
undone  to  conduce  to  the  comfort  of  the  guests. 

Following  is  a  list  of  the  members  and  visiting 
electrical  men  in  attendance : 

Abbott,  K.  H.,  Petersburg  Electric  Licht  Plant.  .  .Petersburg 
Alexander,    W.    C,    Murphysboro   Water    Works,   Electric 

and  Gas  Light   Company    Murphysboro 

Baker,  Frank  J.,  North   Shore   Electric  Company.  ..  .Evanston 

Bedard,   F.    W.,    Citizens'    Lighting  Company La    Salle 

Bixby,  W.  A.,  Decatur  Gas  and  Electric  Company ....  Decatur 
Brinton,   W.    B.,   Illinois  \''alley  Traction   Company.. La    Salle 
Brown,    J.    P.,    Hillsboro   Electric    Light  and    Power  Com- 
pany     Hillsboro 

Chubbuck,   H.   E.,   Citizens'   Lighting  Company La   Salle 

Cravath,    J.    R.,    American    Electrician    and    Street    Rail- 
way   Journal     Chicago 

Croninger,    Cliff   R.,   Jerseyville    Electric  Light,   Gas    and 

Power    Com])any    Jerseyville 

Davis,  David,  Litchfield  Gas  and  Electric  Company.  .Litchfield 

Davis,    S.    S.,    People's  Power    Company Moline 

Foster,   H.    A.,   Fairbury   Electric  Light,  Heat  and    Power 

Company   Fairbury 

Fox,    William    A.,    Chicago    Edison    Company    and    Com- 
monwealth Electric    Company Chicago 

Ferris,    Robert,    Edison    Illuminating    Company.  ..  .Monmouth 

Ferris,  W.  J.,   Edison  Illuminating  Company Monmouth 

Frey,  J.  J.,  Hillsboro  Electric  Light  and  Power  Company, 

Hillsboro 

Frith,  Harry  J.,  Watseka  Electric  Light  and  Power  Com- 
pany    Watseka 

Gerould,    C.   L.,    Galesburg  Gas  and   Electric    Company.  . 

Galesburg 

Hughes,  E.  S.,  Olney  Electric  Light  and  Power  Company. 

Olney 

Keily,    William    E.,    Western    Electrician Chicago 

Martin,  W.  A.,  Quincy  Gas  and  Electric  Company.  .Quincy 
McCuUough,     W.     E.,     Beardstown     Electric    Light    and 

Power    Company    Beardstown 

McKinley,   W.   B.,  Urbana  and   Champaign  Railway,  Gas 

and  Electric  Company Champaign 

Nelson,    S.    M.,   Galesburg   Gas   and  Electric   Company.. 

Galesburg 

Porter,  Joseph  F.,  Alton  Railway,  Gas  and  Electric  Com- 
pany     Alton 

Rice,  J.  W.,  Quincy  Gas  and  Electric   Company Quincy 

Rosenthal,  George  D.,  Jerseyville  Electric  Light,  Gas  and 

Power    Company    Jerseyville 

Schmidt,   Emil  G.,    Springfield  Electric   Light  and   Power 

Company    Springfield 

Schroeder,  A.   V.,*-  Springfield   Electric  Light  and  Power 

Company    Springfield 

Sharpe,  C.  E.,  People's  Power  Company Moline 

Shumway,  J.  N.  C,  Taylorville  Electric  Company.  .Taylorville 
Sinsabaugh,   F.   M.,   Carrollton  Electric  Light  and  Power 

Company      Carrollton 

^''allette,  Charles  A.,  Edwardsville  Light  and  Power  Com- 
pany     Edwardsville 


Report  of  National  Bureau  of  Standards 
on   Electrical  Work. 

In  a  recent  report  of  the  National  Bureau  of 
Standards  concerning  the  work  done  on  electrical 
standards  some  additional  facts  not  given  in  the 
report  published  in  the  Western  Electrician  of 
April  4th  last  were  given. 

At  present  resistance  measurements  of  the  bureau 
are  referred  to  a  number  of  one-ohm  manganin 
standards,  verified  from  time  to  time  at  the 
Physikalisch-Technische  Reichsanstalt,  which  are 
therefore  known  in  terms  of  the  primary  mercurial 
standards  of  that  institution.  The  construction  of 
secondary   mercurial    standards    is    now    under   way. 

The  materials  for  a  new  lot  of  standard  cells  have 
been  purchased  from  a  number  of  leading  manu- 
facturers. The  cells  are  to  be  set  up  in  the  im- 
mediate future.     Arrangements  have  been  made  with 


FIG.    15.       HEWSON    STEAM    TURBINE    OF    1896. 

the  Weston  Electrical  Instrument  Company  for  the 
loan  of  a  dozen  cells  of  the  portable  type,  to  be 
used  in  determining  the  relation  between  the  stand- 
ard sells  of  the  bureau  and  those  of  the  English 
and   German   institutions. 

Another  part  of  the  electrical  work  has  included 
the  measurement  of  electrical  inductances  and  ca- 
pacities, and  the  testing  of  inductance  coils  and  con- 
densers, and  the  preparation  for  alternating-current 
measurements  of  a  wider  range  than  have  hitherto 
been  attempted. 
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The  Development  of  the  Steam  Turbine. 

Bv  Frank  C.  Perkins. 

Part  II. 

Two  years  ago  Messrs.  Schiilz  and  Miiller,  both 
of  Germany,  designed  multiple-expansion  steam  tur- 
bines, and  Heinrich  Zoelly  of  Switzerland  invented 
a  special  turbine  wheel  in  which  the  parts,  acted 
upon  by  the  driving  force,  consist  of  radial  bars 
of  comparatively  great  length,  the  cross-section  of 
which   increases   toward   the   axis   of  the   wheel,   so 


FIG.    12.       SCHULZ    STEAM    TURBINE    OF    IQOI. 

that  the  radial  bars,  in  so  far  as  centrifugal  action 
is  concerned,  are  of  uniform,  or  approximately,  uni- 
form, strength.  The  outer  ends  of  the  bars  are 
shaped  like  reaction  turbine  buckets.  (See  Fig.  12 
for  Schulz  turbine  and  Fig.  13  for  Zoelly  machine.) 
At  the  Heidelberg  central  station,  Germany,  there 
are  two  engine  and  generator  units  which  give  a 
good  idea  of  the  comparative  space  occupied  by  the 
steam  turbine  and  dynamo  and  a  similar  unit,  which 


includes  a  vertical  compound  engine  and  generator. 
Even  the  latter  type  of  steam  engine  is  more  eco- 
nomical of  space  than  the  horizontal  compound  steam 
engine,  and  in  the  same  way  the  vertical  steam  tur- 
bine is  still  more  economical  in  floor  space.  The 
accompanying  illustration  (Fig.  14)  shows,  in  the 
background,  two  Kolben  vertical  engines  of  400- 
horsepower  capacity,  directly  connected  to  multi- 
polar, direct-current  dynamos  in  the  Heidelberg 
power  house,  while  in  the  foreground  is  placed  a 
Brown-Boveri-Parsons  steam  turbine,  directly  coupled 
to  a  direct-current  dynamo  of  270-horsepower  ca- 
pacity. 

Among  the  steam  turbines  designed  by  Americans 
and  patented  in  the  United  States  from  1896  to 
1899  should  be  mentioned  those  of  Hewson,  Seaver, 
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Green,  Rigdon  and  Terry.  The  Hewson  turbine 
( Fig-  is)  is  of  the  doublc-multiple-expansion  style, 
and  consists  of  a  peculiarly  constructed  wheel  with 
a  series  of  buckets  concentric  with  the  shaft.  Into 
these  buckets  the  propelling  medium  is  admitted 
under  pressure  to  act  expansively  and  with  re- 
actionary force,  and  is  conducted  successively  from 
one  series  of  buckets  through  stationary  concentric 
chambers  upon  each  side  of  the  wheel  to  the  next 
interior  buckets,  and  is  finally  exhausted  from  the 
last  chamber  surrounding  the  shaft. 

'ITie  Seaver  steam  motor,  invented  in  1898  (Fig. 
16),  is  of  the  Hero  reaction  type,  while  that  of 
E.    C.    Terry   of    Hartford,    Conn.,    patented    a   year 


FIG.     13.       ZOELLY   TURBINE   WHEEL    OF    I9OO. 

later,  is  of  the  impulse  type.  This  turbine  (Fig. 
17)  provides  for  discharging  the  steam  from  the 
wheel  into  a  chamber  which  utilizes  the  vis  viva  re- 
maining in  the  steam  after  issuing  from  the  wheel 
to  diminish  the  resistance  of  the  external  pressure 
of  the   atmosphere   or  condenser. 

The   Terry  turbine  has  U-shaped  spaces   between 
its   buckets,   with   a   series   of   tangentially   arranged 


FIG.     17.       TERRY   STEAM    TURBINE   OF 


inlet  chambers  extending  along  the  entire  inlet 
side  of  the  buckets  and  gradually  enlarging  as  they 
approach  the  wheel.  There  is  a  series  of  oppositely 
inclined  tangential  chambers  that  extend  along  the 
entire  discharge  side  of  the  buckets,  and  gradually 
enlarge  as  they  recede  from  the  wheel.  Into  these 
the  wheel  discharges,  the  confining  wheels  of  the  en- 


ll 


September  26,   1903 


WESTERN    ELECTRICIAN 


larging  chamber  meeting  and  coinciding  with  the 
outlet  of  the  discharge  passages  of  the  wheel  with- 
out any  abrupt  enlargement. 

The  Rigdcm  turbine,  invented  in  1899,  provides 
for  the  steam  being  directed  upon  a  number  of 
concentric  series  of  piston  faces  constantly  increas- 
ing in  number  from  the  center  to  the  circumference. 
(See  Fig.  18.)  The  steam  is  supplied  to  the  first 
piston  ring  through  a  greater  discharge  area  than 
the  discharge  area  of  the  ring,  thereby  utilizing  the 
pressure,  direction,  velocity  and  expansion  of  the 
steam  in  the  production  of  the  power.  Between 
these  concentric  piston  faces  the  inventor  disposes 
concentric  chutes,  also  increasing  numerically  from 
the  center  outwardly,  connecting  radially  with  the 
passages  formed  by  the  piston-faces  to  form  a  series 
'if   continuous  passages. 

During  the  year  1900  John  C.  Henderson  of  New 
York,  John  Young  of  Newark,  N.  J.,  and  Paul 
Huebner   of   Milwaukee,   Wis.,    invented   steam   tur- 


FIG.   18.       KIGDON    STEAM    TURBINE    OF    I 


bines  of  the  compound  reaction,  rotary-iinpact  and 
reversible  types,  which  are  worthy  of  consideration. 
The  Henderson  compound  reaction  turbine  (Fig. 
19)  provides  two  or  more  stages  for  the  compound- 
ing of  the  induction  and  eduction,  thereby  equalizing 
and  distributing  the  initial  impact  over  the  entire 
apparatus.  In  this  steam  turbine  the  inventor  claims 
not  only  to  take  advantage  of  the  expansive  prop- 
erties of  the  actuating  medium,  but  also  to  lessen 
the  loss  in  heating  the  walls' of  the  apparatus.  He 
empioys  hollow  arms  or  conductors,  in  which  one 
set  may  be  for  high  pressure,  and  one  set  for  low 
pressure.     The   induction   flow-   goes   through   a   sec- 


steam  is  driven  or  thrown  again  toward  the  inside 
face  of  the  stationary  low-pressure  or  intermediate 
shell  or  casing,  and  passes  through  the  opening  in 
the  face  of  the  stationary  low-pressure  or  interme- 
diate shell.  As  the  parts  connecting  the  centrifugally 
shaped  arms  or  conductors  through  the  pulley  rim 
revolve,  the  steam  strikes  against  the  stationary  de- 


Wind  Power  for  Electric  Plants. 

A  series  of  experiments  in  relation  to  the  use  of 
wind-mills  as  the  prime  movers  for  electric  plants, 
performed  by  P.  La  Cour  for  the  Danish  govern- 
ment, were  made  the  subject  of  a  paper  read  be- 
fore the  Copenhagen  Technical  and  Hygienical  Con- 
gress on  July  2Sth,  and  are  of  considerable  interest. 


FIG.    19.       HENDERSON    STEAM    TURBINE    OK    IQOO. 

tion  of  180  degrees  in  reversal  of  the  line  of  flow, 
and  by  the  aid  of  the  centripetally  curved  hollow 
arms  or  conductors  is  drawn  to  the  center  of  the 
pulley  or  piston.  Here  a  hollow  shaft  or  core  con- 
ducts the  steam  to  the  intermediate  or  low-pressure 
-et  of  hollow'  arms,  which  are  curved  centrifugally, 
or  in  a  direction  opposite  to  the  first  or  induction 
set    of   arms.     By    means    of   this    construction    the 


FIG.     14.       THE    DEVELOP.MENT    OF    THE    STEAM    TURBINE. — 

RECIPROCATING- 

flecting  vanes  or  guides  in  the  stationary  low-pres- 
sure shell,  and  completes  the  balance  of  the  180 
degrees,    reversal    of    flow. 

The  Young  rotary-impact  turbine  (Fig.  20)  is  of 
the  class  in  which  the  steam,  admitted  at  one  point, 
is  allowed  to  move  to  another  point  by  being  alter- 
nately deflected  first  in  one  direction  by  stationary 
guides,  and  then  in  another  direction  by  a  series 
of  guides  carried  on  a  part  which  is  free  to  move. 

The   Huebner   reversible  steam  turbine    (Fig.  21) 


-HEIDELBERG    CENTRAL   STATION,    SHOWING   TURBINE  AND 
ENGINE    UNITS. 

One  of  the  great  difficulties  encountered  in  in- 
stallations of  this  kind  lies  in  imparting  to  the 
motors  an  approximately  continuous  speed,  inde- 
pendently of  the  strength  of  the  wind.  Mr.  La 
Cour  met  this  difficulty  by  the  use  of  an  inter- 
mediate shaft  placed  in  connection  with  a  balance. 
The  belt  from  the  mill  is  led  vertically  on  to  the 
disk  of  the  intermediate  shaft,  its  pressure  on  the 
latter  being  regulated  bv  the  balance  bearing  con- 
venient counter  weights ;  from  the  intermediate 
shaft  another  belt  leads  on  to  the  dynamo.  This 
arrangement  will  result  in  the  belt  from  the  mill 
sliding  on  the  disk  as  soon  as  the  load  exceeds  a 
given  maximum;  the  number  of  revolutions  of  the 
dynamo  will  therefore  remain  constant  within  cer- 
tain limits,  while  the  mill  may  be  run  at  any  speed. 
By  means  of  this  arrangement — in  connection  with 
a  maximum  and  minimum  interrupter  that  auto- 
matically switches  the  machine  in  as  soon  as  the 
speed   has   reached  a   convenient   value,   and   cuts   it 


FIG.    20.       YOUNG    STEAM    TURBINE    OF    igOO. 

comprises  a  cylinder,  a  shaft  for  which  the  cylinder 
heads  are  provided  with  bcarings^and  an  annular 
device  being  fast  on  the  shaft  within  the  cylinder 
in  a  position  to  provide  for  steam  spaces  adjacent 
to  the  heads.  It  is  grooved  at  intervals  of  its 
periphery  at  an  angle  crosswise  of  its  face,  the  depth 
of  the  grooves  being  the  same  throughout  the  series. 
The  valve  mechanism  controls  the  ports  in  register 
with  the   steam  space. 

[To  be  concluded.] 


The  August  report  of  the  Chicago  and  Milwaukee 
Electric  Railway  shows  continued  increases  in  earn- 
ings. The  development  of  the  North  Shore  terri- 
tory and  the  increased  equipment  and  faster  sched- 
ules of  the  road  are  factors  in  the  improvement. 
The  Libertyville  extension  is  expected  to  show  large 
gains  in  September's  earnings.  The  gross  earnings 
for  August,  1902,  were  $25,529,  and  for  August, 
1903.  $30,465.  The  net  earnings  since  January  1st 
are  $21,399. 


FIG.    21.       HUEBNER    STEAM    TURBINE    OF    IQOO. 

out  again  when  the  wind  becomes  too  weak — the 
experimenter  is  said  to  have  obtained  excellent  re- 
sults, the  plant  having  worked  satisfactorily  even 
with  the   strongest  storms. 

Storage  batteries  must  of  necessity  be  used  in  such 
plants.  One  plant  of  this  kind  has  been  installed 
at  Askov,  Denmark,  and  feeds  450  incandescent 
lamps. 
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Glacieks  certainly  form  an  interesting  and  novel 
source  of  water  snpply  for  a  hydro-electric  power- 
transinission  plant.  In  the  plant  now  building  on 
Mount  Tacoma,  illustrated  and  described  in  this  is- 
sue, a  feature  will  be  the  utilization  of  the  glacial 
How.  It  is  to  be  noted  that  not  only  is  the  glacial 
I'o'W  greatest  during  the  dry  season,  when  the  ice 
cap,  many  miles  in  extent  and  over  250  feet  thick, 
melts  most  rapidly,  but  it  so  happens  that  there  is 
a  daily  glacial  tide,  caused  by  the  daily  fluctuations 
in  temperature,  which  results  in  the  delivery  of  tlie 
maximum  amount  of  water  at  the  power  station  be- 
tween five  and  11  o'clock  in  the  evening  when,  on 
account  of  lighting  service  and  street-railway  de- 
mands, the  load  is  heaviest.  In  a  peculiar  and  very 
effective  way,  therefore,  the  melting  glaciers  lend 
themselves  to  the  service  of  man  in  power-trans- 
mission work. 


Cert.mnly  the  English  are,  of  all  nations,  the 
most  merciless  in  self-castigation.  The  trait  has 
been  shown  many  times,  and  conspicuously  and  re- 
cently in  the  presidential  address  of  Sir  Norman 
Lockyer  before  the  British  Association.  We  made 
some  allusion  to  this'  remarkable  address — it  is  en- 
titled "The  Influence  of  Brain  Power  on  History" — 
in  the  Western  Electrician  of  last  week,  basing  our 
news  summary  on  cabled  reports  in  the  daily  papers. 
But  the  full  report  of  the  speech  is  now  at  hand, 
thanks  to  the  English  technical  press,  and  we  venture 
to  give  a  few  extracts  which  will  show  the  trend 
of  the  speaker's   remarks : 

"Our  position  as  a  nation,  our  success  as  mer- 
chants, are  in  peril  chiefly — dealing  with  preventable 
causes — because  of  our  lack  of  completely  efficient 
universities   and   our   neglect   of   research." 

"Chief  among  the  causes  which  have  brought  us 
to  the  terrible  condition  of  inferiority  as  compared 
with  other  nations  in  w'hich  we  find  ourselves  arc 
our  carelessness  in  the  matter  of  education  and  our 
false  notions  of  the  limitations  of  state  functions  in 
relation  to  the  conditions  of  modern  civilization. 
We  in  Great  Britain  have  13  universities  competing 
with  134  state  and  privately  endowed  in  the  United 
States  and  22  state-endowed  in  Gennany.  The  Ger- 
man state  gives  to  one  university  more  than  the 
British  government  allows  to  all  the  universities  and 
university  colleges  in  England,  Ireland,  Scotland 
and  Wales  put  together.  These  are  the  conditions 
which  regulate  the  production  of  brain  power  in 
the  United  States',  Germany  and  Britain,  respectively, 
and  the  excuse  of  the  government  is  that  this  is  a 
matter  for  private  effort." 

"To  compete  on  equal  grounds  with  other  nations, 
we  must  have  more  universities.  But  this  is  not  all 
— we  want  a  far  better  endowinent  of  all  the  existing 
ones,  not  forgetting  better  opportunities  foi*  research 
on  the  part  of  both  professors  and  students.  An- 
other crying  need  is  that  of  more  professors  and 
better  pay.  Another  is  the  reduction  of  fees ;  they 
should  be  reduced  to  the  level  existing  in  those 
countries  which  are  competing  with  us — to,  say,  one- 
fifth  of  their  present  rates,  so  as  to  enable  more 
students  in  the  secondary  and  technical  schools  to 
complete  their  education.  In  all  these  ways  facili- 
ties would  be  afforded  for  providing  the  highest 
instruction  to  a  much  greater  number  of  students. 
At  present  there  are  almost  as  many  professors  and 
instructors  in  the  universities  and  colleges  of  the 
United  States  as  there  are  day  students  in  the 
universities  and   colleges  of  the  United   Kingdom." 

"We  want  eight  new  universities,  some  of  which, 
of  course,  will  be  colleges  promoted  to  university 
rank  and  fitted  to  carry  on  university  work." 

"Let  £24,000,000  be  set  apart  from  one  asset,  our 
national  wealth,  to  increase  the  other,  brain  power. 
Let  it  be  assigned  and  borrowed  as  it  is  wanted : 
there  Avill  be  a  capital  sum  for  new  buildings  to  be 
erected  in  the  next  five  or  10  years,  the  interest 
of  the  remainder  to  go  toward  increased  annual 
endowinents.  There  need  be  no  difficulty  about 
allocating  money  to  the  various  institutions.  Let 
each  university  make  up  its  mind  as  to  which  rank 
of  the  (jerman  universities  it  wishes  to  emulate. 
When  this  claim  has  been  agreed  to,  the  sums  neces- 
sary to  provide  the  buildings  and  teaching  staff 
of  that  class  of  university  should  be  granted  without 
demur.  It  is  the  case  of  battleships  over  again,  and 
money  need  not  be  spent  more  freely  in  one  case 
than  in  the  other." 

"I  am  told  that  the  sum  of  £24,000,000  is  less  than 
half  the  arnount  by  which  Germany  is  yearly  en- 
riched by  having  improved  upon  our  chemical  in- 
dustries, owing  to  our  lack  of  scientific  training." 

These  extracts  will  show  the  very  great  importance 
which  Sir  Norman  Lockyer  attributes  to  scientific 
education  in  universities'.  But  of  popular  education 
the  zealous  president  of  the  Association  says  nothing. 
And  of  what  incalculable  advantage  has  the  public- 
school  system  of  the  United  States  been  in  the  race 
for  industrial  supremacy  I  It  has  enabled  us  to  breed 
up  a  race  of  intelligent,  alert,  self-reliant  citizens, 
who  form  that  body  of  farmers,  artisans  and  com- 
mercial workers  which  constitutes  the  sovereign  peo- 
ple of  the  republic.  The  public  schools  teach  patri- 
otism   in    such    an    individual    sense    that    every    boy 


and  girl  tingles  with  a  sense  of  the  proud  heritage 
of  bis  birthright ;  they  ameliorate  class  distinctions, 
for  the  rich  man's  son  and  the  poor  man's  son  do 
the  same  tasks  and  compete  in  the  same  sports;  they 
arouse  arnbition,  for  every  native-born  boy  is  taught 
that  he  has  a  chance  to  become  president  of  the 
United  States;  they  teach  manliness  and  self-re- 
liance and  encourage  the  spirit  of  invention;  and, 
finally,  they  lay  stress  on  the  dignity  of  labor.  It  is 
because  its  citizens  in  the  mass  are  wide-awake,  en- 
terprising, alert,  intelligent  and  not  afraid  to  think 
for  thernselves  that  the  United  States  has  made 
itself  what  it  is'.  It  is  the  men  at  the  bench  as  well 
as  the  men  at  the  directors'  tables  who  are  to  be 
credited  with  the  industrial  success  of  the  country. 
Both  sets  of  men  are  inuch  indebted  to  the  public 
schools,  and,  despite  all  labor  disputes  (inanaged 
on  both  sides  with  characteristic  skill  and  audacity), 
employers  and  employed  are  probably  nearer  to- 
gethei",  more  alike  and  animated  with  a  more  whole- 
some respect  for  each  other  in  this  country  than 
in  any  other  on  earth.  Tlie  democracy  of  the  public 
schools  extends  to  the  technical  schools.  It  is  the 
appeal  to  individual  effort,  the  sense  of  equality,  the 
diffusion  of  general  intelligence  in  the  grade  schools 
that  make  the  demand  for  technical  and  scientific 
education  in  the  higher  institutions.  First,  we  lay 
the  foundations  of  general  elementary  education,  free 
of  all  tuition  charges,  in  the  rising  generation. 
Those  having  latent  talent  for  mechanical  invention, 
say,  are  stimulated  with  the  rest  and  receive  the 
initial  impetus  to  higher  things  which  leads  them 
to  seek,   a   few  years   later,   specialized    training. 

So  reflecting  on  the  educational  aspect  of  indus- 
trial advancement  in  our  own  country,  we  are  led 
to  the  belief  that  Sir  Norman  has  not  reached  the 
root  of  the  matter.  He  is  grievously  concerned 
about  the  apex  of  the  pyramid,  when,  pei"haps,  more 
attention  should  be  paid  to  laying  broad  and  deep 
the    foundations    of    the    structure. 


One  who  retains  a  lively  recollection  of  the  gi'^ries 
of  the  White  City  is  apt  to  be  a  little  incredulous 
when  informed  that  the  St.  Louis  Exposition  wilj 
transcend  it  in  magnificence.  But  a  personal  visit 
of  inspection  to  the  grounds  will  convince  the  doubter 
that  in  all  save  the  beautiful  setting  by  the  blue 
waters  of  Lake  Michigan,  the  St.  Louis  exhibition 
of  1904  will  be  as  far  ahead  of  the  Chicago  World's 
Fair  of  1893  as  a  decade  of  progress,  greater  expo- 
sition experience  and  larger  financial  resources  would 
lead  one,  'on  reflection,  to  expect.  The  visitor  is 
impressed  with  the  immense  scale  on  which  every- 
thing is  planned.  There  is  no  single  building  so 
large  as  the  Manufactures  Building  at  Chicago,  but 
there  are  several  nearly  as  large,  and  there  are  more 
of  them.  The  grounds  are  very  extensive;  it  will 
truly  be  an  exposition  of  magnificent  distances,  for 
the  site  is  two  miles  long  and,  we  believe,  nearly 
as  wide.  Unlike  Jackson  Park  and  the  Midway 
Plaisance,  the  ground  is  rolling,  not  flat,  and  while 
this  will  pleasingly  diversify  the  landscape,  it  will 
make  locomotion  more  of  an  effort.  As  far  as  pos- 
sible, the  natural  forest  growth  will  be  left  intact, 
which  will  enhance  the  beauty  of  the  scene.  The 
landscape  design  and  the  architecture  of  the  build- 
ings are  strikingly  conceived  and  beautiful,  and  the 
"central  picture,"  with  the  cascades,  terraces,  stately 
buildings,  statuary  and  electrical  effects,  is  bound 
to  produce  a  spectacle  of  truly  gorgeous  splendor. 
Electrically  considered,  the  exposition  will  be  fully 
abreast  of  the  times.  In  this  respect,  probably  most 
interest  will  center  in  the  attempt  to  transmit  power 
through  the  ether  for  the  operation  of  air-ship  mo- 
tors. 

The  exposition  itself  shows,  even  in  the  present 
stage  of  the  work,  that  it  will  exceed  all  expecta- 
tions. Whether  the  transportation  facilities  between 
the  heart  of  the  city  and  the  grounds  and  the  hotel 
accommodations  will  be  adequate  is  more  doubtful. 
Those  who  remernber  how  the  throngs  were  handled 
in  Chicago  will  look  in  vain  for  preparations  of  equal 
magnitude  in  St.  Louis.  However,  the  people  of 
that  city  insist  that  the  facilities  will  be  equal  to 
the  demand,  and  perhaps  they  are  well  advised.  But 
it  is  evident  that  much  remains'  to  be  done  in  this 
respect,  and  it  will  be  most  unfortunate  if  the  ar- 
rangements are  inadequate.  Not  only  outside  but 
inside  the  grounds  should  ample  provision  be  made 
for  getting  about  without  fatigue.  If  these  things 
are  properly  arranged,  and  if  the  heat  of  a  St.  Louis 
summer  be  mercifully  tempered  a  bit  next  year, 
the   success  of  the  exposition  is  apparently  assured. 
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AMERICAN  ELECTROCHEMICAL  SOCIETY  AT  NIAGARA  FALLS. 


The  fourth  general  meeting  of  the  American  Elec- 
trochemical Society  was  held  at  the  Cataract-Inter- 
national Hotel,  Niagara  Falls,  on  September  17th 
to  19th.  Considering  the  membership  of  the  society, 
the  attendance  was  rather  small,  bnt  this  may 
have  been  because  many  members  of  the  body  had 
previously  visited  Niagara  in  attending  other  con- 
ventions during  the  earlier  part  of  the  season. 
However,  those  who  were  present  at  this  fourth  gen- 
eral meeting  found  much  to  interest  them  in  the 
proceedings  of  the  convention,  and,  on  their  part, 
there  was  no  lack  of  interest.  Outside  of  the  con- 
vention, Niagara,  as  usual,  had  much  that  is  thor- 
ovighly  new  to  instruct  and  entertain  the  guests,  for 
it  Is  quite  well  know'n  that  no  matter  in  what  field 
of  electrical  science  one  may  be  most  interested, 
Niagara   has   something  to  offer. 

Previous  to  the  convention  on  Thursday  morning 
the  board  of  directors  held  a  meeting  and  elected 
the  following  new  members :  William  H.  Davis, 
Bear,  Idaho :  Dr.  Michael  Sach.  Lockport,  N.  Y. ; 
James  F.  McElroy,  Albany,  N,  Y. :  William  Valen- 
tine, Lansingburgh,  N.  Y, :  Elihu  Thomson,  Swamps- 
cott,  Mass. ;  Henry  R.  Seabrook,  Washington,  D.  C. ; 

E.  E.  Armstrong,  Niagara   Falls. 

THt'KSn.w's    Session. 

President  Richards  called  the  convention  to  order 
at  10 :40  a.  m.,  the  meeting  place  being  the  con- 
vention hall  of  the  hotel.  Dr.  Richards  made  a  few 
opening  remarks,  informing  the  convention  that  35 
new  numbers  had  been  elected  during  the  present 
month,  and  that  the  finances  of  the  society  were  in 
good  condition,  there  being  about  $2,000  cash  on 
hand.  He  also  gave  the  pleasing  information  that 
arrangements  had  been  made  with  the  Faraday  So- 
ciety of  England  for  an  exchange  of  transactions, 
and"  that  in  the  future  the  members  would  receive 
the  Electrochemist  and  Metallurgist  free,  the  same 
being  given  in  exchange  for  copies  of  the  Trans- 
actions of  the  American  society.  He  reported  that 
the  board  of  directors  had  authorized  the  formation 
of  local  sections,  and  that  monthly  meetings  would 
likely  be  held  by  these  sections. 

This  brought  the  convention  to  the  regular  pro- 
gramme, and  the  first   paper  presented  was  that  of 

F.  A.  J.  Fitzgerald  of  Niagara  Falls,  on  "Some 
Theoretical  Considerations  of  Resistance  Furnaces." 
This  paper  referred  to  the  notable  furnaces  at  Ni- 
agara developed  by  ilr.  E.  G.  Acheson.  It  was 
discussed  by  Professor  C.  F.  Burgess,  Alfred  H. 
Cowles,  Carl  Hering,  F.  M.  Becket  and  Professor 
Richards.  Mr.  Cowles  made  reference  to  his  early 
experiments  in  furnace  w^ork  and  asked  if  the  elec- 
tric current  did  not  pass  through  the  carborundum 
about  the  cores.  Mr.  Fitzgerald  did  not  think  inuch 
current  passed  through  the  carborundum,  as  car- 
borundum is  practically  a  non-conductor,  Mr. 
Cowles  had  had  a  furnace  built  so  as  to  drop  the 
core  out  at  the  bottom,  and  he  appeared  to  think 
that  carborundum  w-as  somewhat  of  a  conductor. 
Mr.  Fitzgerald  pointed  out  that  many  non-conduct- 
ors, when  heated  to  a  very  high  temperature,  will 
conduct   current. 

.A  short  paper  was  given  by  Marcus  Ruthenburg 
on  "Advances  in  Electrometallurgy  of  Iron  Pro- 
duction." This  paper  was  discussed  by  several  mem- 
bers present  and  appears,  together  with  an  abstract 
of  the  discussion,  in  this  issue  of  the  Western  Elec- 
trician. 

The  third  paper  on  Thursday  was  by  Prof.  C.  F. 
Burgess  on  "A  Practical  Utilization  of  the  Passive 
State  of  Iron,"  and,  following  its  presentation,  it 
was  discussed   briefly  by   C.  J.   Reed. 

Thursday  afternoon  was  devoted  to  visiting  the 
power  houses  and  some  of  the  electrochemical  plants, 
while  the  evening  was  given  up  to  an  entertainment 
in  the  form  of  a  smoker  and  musical. 

Friday's   Session. 

When  the  convention  met  Friday  morning  I.  J. 
Moitkehausen  of  Berlin,  Germany,  read  a  paper 
entitled  "An  Experiment  on  the  Electrolytic  Deter- 
mination of  the  Basicity  of  Acids."  This  was  fol- 
lowed by  Dr.  W.  H.  Walker's  paper  on  "Electro- 
metallurgy of  Gold."  Dr.  Walker  made  reference 
to  the  processes  in  use  in  South  Africa,  Australia 
and  this  country,  pointing  out  that  while  many  good 
laboratory  results  had  been  obtained  with  patented 
processes,  they  did  not  appear  successful  commer- 
cially. He  explained  phenomena  witnessed  as  a  re- 
sult of  an  accidental  crossing  of  the  wires  during 
an  experiment.  Dr.  Bancroft  of  Cornell  and  Dr. 
Richards    participated    in    the    discussion. 

Dr.  Wilder  C.  Bancroft  of  Cornell  then  read  his 
paper  on  "Electrolytic  Copper  Refining,"  and  Dr. 
Richards  read  the  papers  offered  in  discussion  by 
Lawrence  Addicks  of  Butte,  Mont.,  and  B.  Magnus 
of  Anaconda,  Mont.  Dr.  G.  Rosebrough  also  con- 
tributed a  brief  note  to  the  discussion,  which  was 
also  read  by  Dr.  Richards.  Dr.  Bancroft's  paper 
was   illustrated   by  a  series   of  lantern  slides. 

The  paper  of  Prof.  O.  W.  Brown  of  the  Uni- 
versity of  Wisconsin  was  read  by  Woolsey  McA, 
Johnson  of  lola.  Kan.,  the  subiect  being  "Efficiency 
of  the  Nickel-plating  Tank."  In  the  discussion  Mr. 
Johnson  said  the  paper  struck  him  as  being  of  great 
value,  even  though  lacking  in  analytical  data.  Pro- 
fessor Burgess  explained  by  stating  that  had  these 
data  been   prepared,  the  paper  could  not  have  been 


presented  for  some  time  to  come.  Dr.  Rudolph 
Gahl  and  C.  J.  Reed  also  spoke  in  relation  to  the 
paper. 

Professor  Burgess  read  Carl  Hambuechen's  paper 
on  "Electrolysis  of  Sodium  Hydroxide  by  Alternat- 
ing Current." 

This  was  followed  by  Mr.  P.  G.  Salom's  paper 
on  "A  New  Type  of  Electrolytic  Ceil."  Mr.  Salom 
is  president  of  the  Electric  Lead  Reduction  Com- 
pany. The  paper  slated  that  the  early  difficulty  of  an 
incomplete  reduction  of  the  ore  had  been  found  to 
be  due  to  the  thickness  of  the  ore  used,  but  that 
thinner  ore  could  not  be  used  at  that  time.  With 
the  old  style  of  cell  it  would  require  10,000  cells  to 
give  a  production  of  10  tons  a  day,  and  this  meant 
the  discharge  and  recharge  of  2,000  cells  a  day,  as 
the  process  required  five  days  for  its  operation. 
With  the  new  cell  they  are  now  using  30  amperes 
per  square  foot  and  50  amperes  per  pound  of  ore. 
and  he  believed  they  would  reach  a  current  density 
of  60  amperes  per  square  foot.  He  stated  that  in 
ICO  cells  six  feet  in  diameter  they  will  be  able  to 
produce  10  tons  a  day. 

Dr.  Joseph  W.  Richards  then  read  a  paper  on 
"Electrolysis  of  Water,"  prepared  by  W.  S.  Landis 
and  himself,  which  appears  in  full  on  another  page 
of  this  issue.  Messrs.  Reed,  Hering  and  Dr.  Gahl 
spoke  on  the  subject. 

Friday  afternoon  the  members  visited  various 
plants  and  points  of  interest,  and  in  the  evening  en- 
joyed a  dance  and  reception  at  the  hotel. 

Saturday's   Session. 

On  the  opening  of  the  convention  Saturday  morn- 
ing J.  Austin  Lidbury  of  Niagara  Falls  read  his 
paper  "On  the  Supposed  Electrolysis  of  Water."  It 
was  discussed  by  F.   A.  J.   Fitzgerald. 

Mr.  Clinton  P.  Townsend  of  Washington,  D.  C, 
read  a  paper  entitled  "A  Note  on  Metallic  Dia- 
phragms,"   by   Dr.    E.    A.    Byrnes   of    Washington. 

"Theoretical  Properties  of  Free  Ions  in  Solutions," 
by  Dr.  E.  F.  Roeber,  aroused  considerable  discus- 
sion, those  who  participated  being  Dr.  Bancroft. 
C.  J,  Reed,  .J.  Austin  Lidbury,  Mr.  Miller,  Pro- 
fessor   Carhart   and    Dr.    Richards. 

When  the  discussion  turned  toward  the  subject 
of  Dr.  Richards'  paper  on  "The  Thermo-chemistry 
of  the  Dissociation  Theory"  Dr.  Richards  read  the 
paper,  and  following  this  C.  J.  Reed  contributed  a 
discussion  of  "Berthelot's  Law  Relative  to  the  Elec- 
tromotive Force  of  Cells  Based  on  the  Reciprocal 
Action  of  Saline  Solutions  and  Soluble  Electro- 
lytes." 

The  thanks  of  the  society  were  voted  to  the  powder 
companies  of  Niagara  Falls,  the  local  committee, 
the  Niagara  Research  Laboratory  and  the  National 
Battery  Company  of   Buffalo. 

Saturday  afternoon  some  of  the  members  made 
the  trip  down  the  gorge  to  Fort  Niagara,  while 
others,  en  route  home,  went  to  Buffalo  to  inspect 
the    plant    of    the    National    Battery    Company. 

The  local  committee,  to  whom  much  of  the  suc- 
cess of  the  convention  is  due,  consisted  of  E.  G. 
Acheson,  chairman ;  C.  L.  Collins,  secretarv ;  C.  H. 
Hall,  C.  E.  Acker,  F.  W.  Haskell,  W.  B.  Rankine, 
M.   Mauran,  George  F.  Brindley  and  D.  R.  Lovejoy. 

Following  is  a  list  of  members  and  visitors  present: 

J.  Austin  Lidbury,  L.  E.  Saunders.  C.  L.  Collins,  Cliarles 
U.  Hall.  Charles  E.  Acker.  F.  W.  Haskell,  W.  B.  Rankine, 
Max  Mauran,  George  F.  Brindley,  D.  R.  Lovejoy,  H.  A. 
Irvine.  T.  E.  Steere.  Aslimead  G.  Rodgers,  J.  Rattray  Wil- 
son, Francis  A.  J.  Fitzgerald,  P.  McN.  Bennie,  J.  C.  Rob- 
erts, Frederick  M.  Becket,  Charles  Pretzfeld,  Charles  Welles 
Ccit,  Henrv  M.  Loomis,  Orrin  E.  DunlaiJ,  S.  D.  Benoliel, 
Toseph  Kulin,  R.  H.  White,  Ross  Phillips,  R.  A.  Wethcr- 
sDOon,  G.  E.  Cox,  S.  P.  Franchot,  Norman  Holland,  R.  E. 
Fc-.vler.  G.  R.  Raynor,  C.  H.  Moritz,  F.  W.  Higgins,  Ed- 
mund S.  Smith.  R.  N.  Kofoid,  Samuel  Weil,  W.  S.  Horry, 
S.  .F.  Hall,  Rov  Call,  Alois  von  Isakovics,  Charles  F. 
Vaughn,  George  F.  Lull,  Wilber  S.  Earl,  E.  C.  Sprague,  A. 
Monro  Grier,  Henry  S.  Ely,  E.  G.  Acheson,  Niagara  Falls; 
Joseph  W.  Richards,  Bethlehem,  Pa.;  C.  J.  Reed.  P.  G. 
Salmon,  Carl  Hering.  George  B.  Cock.  George  M.  Howard, 
Rudolf  Gahl,  Dr.  George  P.  Shell,  H.  T.  Darlington, 
William  D.  Harris.  Henry  G.  Morris.  Philadelphia,  Pa. ; 
Wilder  D.  Bancroft.  I.  Baum,  Ithaca.  N.  Y. ;  E.  F.  Roeber, 
William  Dreyfus.  William  L.  Nadolsky,  .'\.  A.  Knudson, 
William  Hand  Browne.  Jr.,  F.  1!.  Schmitt,  PI.  T.  Mat- 
thew, Harry  E.  Baer,  Henry  Wipglcsworth,  J.  L.  Danziger, 
R.  A.  Trasch,  Charles  W.  "Barnaby,  L.  Douglas  Crane.  Ira 
H.  Woolson,  New  York.  N.  Y.;  T.  McMahon.  La  Salle, 
N.  Y.;  E.  A.  Colby,  A.  Van  Winkle.  Newark,  N.  J.;  R.  J. 
Nunn,  Savannah,  Ga. ;  William  S.  Weedon,  C.  A.  Ernst, 
Schenectady.  N.  Y. ;  W.  H.  Walker,  James  Locke,  H.  M. 
Goodwin,  Maurice  de  Kay  Thompson,  Boston,  Mass.;  E.  B. 
Le  Mare,  Manchester.  Eng. ;  PI.  H.  Stock,  Scranton,  Pa.; 
Clovd  Marshall.  Edward  L.  Anderson,  H.  H.  Withey.  St. 
Louis,  Mo.:  Robert  PL  Aiken,  Winfhrop  Harbor,  111.;  C.  F. 
Burgess,  Madison,  Wis.:  Louis  P.  Hamilton,  Dunbar,  Pa.; 
jchn  A.  Matthews.  Syracuse,  N.  Y. :  B.  H.  Hite,  Morgan- 
town,  W.  Va. :  Marcus  Ruthenberg,  Dr.  Michael  Sack,  Lock- 
port,  N.  Y.:  Alfred  PI,  Cowles.  J.  S.  Crider.  E.  H.  Whit- 
lock,  Cleveland,  Ohio;  Henry  S.  Carhart.  Otis  C.  Johnson, 
.\nn  Arbor,  Mich.;  Charles  A.  Catlin.  Providence,  R.  I.; 
I.  A.  Andrew.  Orange,  Conn.;  J.  M.  Wills,  Akron,  O. ; 
A.  E.  Kennelly,  Cambridge,  Mass.;  Henry  W.  Newton,  M. 
Plartwiff.  IT.  Moses.  A.  Sidney  Warren.  Buffalo.  N.  Y. ;  Clin- 
ton P.  Townsend.  S.  W.  Stratton,  Washinf^ton,  D.  C. ;  George 
I).  Harlow.  Charles  T.  Scott,  A.  J.  Wurtz,  Pittsburg,  Pa.: 
R.  R.  P.urkctt.  Charles  Haslwantcr,  Brooklyn.  N.  Y. ;  McKcn- 
7ie  Williams.  Mr.  Miller,  Toronto.  Ont. :  I.  J.  Moitkehausen, 
Perth  Ambov,  N.  J.:  W.  A.  Tohnston.  Princes  Bay,  N.  Y. ; 
Woolsey  McA.  Johnson  lola,  Kan.;  W.  E.  Goldsborough.  La- 
fayette, Ind. ;  Elihu  Thomson.  Swampscott,  Mass.;  Henry 
S.   Blackmore,  Mount  Vernon,   N.   Y. 


The  incorporators  of  the  Plainville  and  Farming- 
ton  (Conn.)  Tramway  Companv  have  effected  or- 
ganization with  J.  T.  Patterson  of  Bridgeport,  Conn., 
as  president.  The  line  from  Plainville  to  Farming- 
ton  will   be  constructed  at  once. 


Advances    in    Electrometallurgy  of  Iron 
Production." 

By  Marcus  Ruthenburg. 

At  the  last  meeting  of  the  society,  which  unfor- 
tunately I  could  not  attend,  through  the  courtesy 
of  our  secretary  a  paper  was  read  for  me  upon  the 
"Electrometallurgy  of  Iron  and  Steel."  In  the  dis- 
cussion which  followed  the  reading  of  the  paper,  as 
well  as  in  the  technical  press  of  this  country  and 
Europe,  there  has  been  a  mild  skepticism  as  to  the 
possibility  of  competing  with  the  blast  furnace  in 
the  production  of  iron  and  the  further  reduction  of 
this  iron  into  steel  by  the  Bessemer  converter  or  the 
Siemens    furnace. 

It  is  noticeable,  that,  without  exception,  these 
criticisms  have  been,  not  by  men  practical  in  the 
manufacture  of  iron  or  steel,  but  by  that  class  of 
scientific  dilettante  who  assume,  with  an  array  of 
figures  and  formula,  to  prove  with  equal  facility 
either  side  of  a  question  that  their  sympathies  hap- 
pen to   be  enlisted  upon. 

The  truth  of  the  blast  furnace  is  that  it  is  a  highly 
economical  device  for  accomplishing  its  end  and 
will  continue  to  be  so  until  methods  be  found  that 
v.'ill  perform-  its  functions  for  less  money. 

Some  classes  of  ore  may  now  be  more  cheaply 
reduced  to  metal  by  other  means  than  the  blast  fur- 
nace, making  a  product  whose  analysis  cannot  be 
produced  in  the  blast  furnace  at  all.  Given  a  mag- 
netic ore-carrying  gangue,  sulphur  and  phosphorus 
in  prohibitive  qitantity  for  making  good  steel  eco- 
nomically, such  ores  find  no  market  tributary  to  the 
blast    furnace. 

On  the  other  hand,  such  ores  may  be  crushed, 
magnetically  concentrated,  electrically  smelted  and 
produce  the  best  of  steel  at  a  price  which  can  com- 
pete with  an  ideally  situated  blast  furnace. 

In  last  year's  paper  I  made  the  assertion  that  "the 
work  of  the  electric  furnace  was  performed  upon  a 
ton  of  ore  with  something  less  than  500  kilowatt- 
hours    of    energy." 

Upon  this  basis  one  of  our  learned  members  ac- 
corded me  an  efficiency  of  83  per  cent.,  which  he 
followed  up  by  saying  was  impossible.  In  truth,  at 
that  time,  I  was  doing  10  per  cent,  better  than  that, 
or  an  efficiency,  according  to  his  figures,  of  91.3 
per  cent. 

To-day  I  am  prepared  to  report  to  you  that  I  am 
doing  the  same,  but  better  work,  with  one-half  the 
kilowatt-hours  reported  to  you  last  year,  and  it  is 
wnth  a  spirit  of  some  amusement  that  I  contemplate 
what  efficiency  I  am  attaining  to-day,  assuming  al- 
ways that  upon  the  basis  of  500  kilowatt-hours  per 
ton  I  was  entitled  to  an  efficiency  of  83  per  cent. 
Three  problems  have  presented  themselves  for  solu- 
tion, in  the  conduct  of  my  work;  first, -the,  power 
required  to  agglomerate  and  sufficiently  heat  for 
subsequent  reduction ;  second,  the  regulation  of  the 
size  of  the  agglomerated  particles,  and  third,  the 
amount  of  reduction   of  the  agglomerated  material. 

The  status  of  those  three  problems  to-day  is  that 
a  ton  of  ore  is  being  agglomerated  with  an  expendi- 
ture of  about  250  kilowatt-hours. 

The  size  of  the  product  is   under  perfect  control. 

The  reduction  is  being  made  absolute.  Inasmuch 
as  the  only  function  of  the  electric  current  is  to  ag- 
glomerate the  dusty  particles  into  coherent  masses 
without  binder  or  flux,  and  to  convey  a  sufficient 
quantity  of  heat  to  the  ore  in  the  soaking  pit,  to 
permit  the  reducing  agents  to  perform  their  func- 
tions, it  will  be  readily  comprehended  that  the  heat 
and  current  losses  due  to  maintaining  a  molten  mass 
are  lacking. 

Discussion. 

In  the  discussion  that  followed  the  reading  of 
Mr.  Ruthenburg's  paper,  C.  J.  Reed  of  Pliiladelphia 
asked  as  to  the  utilization  and  disposition  of  the 
calories  consumed  in  his  electric  furnace  and  soak- 
ing, or  reducing  pit.  This  phase  of  the  question 
was  answered  for  Mr.  Ruthenburg  by  Alfred  H. 
Cowles,  who  said  he  had  made  a  study  of  the  heat 
efficiency  of   Mr.   Ruthenburg's   work. 

According  to  Mr.  Cowles'  figures,  the  heat  units 
imparted  to  the  agglomerated  ore  by  the  electric 
current,  in  passing  the  ore  through  the  rolls,  is 
sufficient  to  supply  the  needs  of  the  ore  for  its  re- 
duction by  CO,  which  is  supplied  to  the  bottom 
or  cooler  end  of  the  soaking  or  reducing  pit.  The 
CO  is  preheated  by  being  passed  through  heated 
checker  work  surrounding  the  soaking  pit.  The 
heating  of  the  checker  work  is  accomplished  by 
burning  the  but  partially  oxidized  CO  that  comes 
from  the  hot  ore  chamber.  The  gas  heating,  also, 
makes  up  for  the  heat  losses  from  the  ore  due  to 
radiation. 

Mr.  Ruthenburg  spoke  of  the  practically  coinplete 
elimination  of  sulphur  in  his  furnace  and  explained 
that  he  was  convinced,  from  careful  observation,  that 
this  was  due  to  the  reaction  between  Fe  S;  and 
Fea  Oi,  at  the  high  teinperature  of  the  electric  fur- 
nace. Mr.  Becker  questioned  the  reaction,  citing  an 
experiment  which  he  had  made  in  which  he  attempted 
to  make  metallic  iron  by  the  reaction  of  iron  sul- 
phide and  oxide,  ending  in  failure.  He  also  cited 
the  unsuccessful  attemnts  to  obtain  metallic  nickel 
by  the   reaction  of  nicikel  oxide  and   sulnhide. 

Mr.  Scholl  asked  as  to  the  purity  of  the  product 
of  Mr.  Ruthenburg's  furnace  and  what  became  of 
the  impurities.  Mr.  Ruthenburg  e.xplaincd  that  all 
impurities  were  primarily  reinoved  froin  the  ore  by 
magnetic  concentration,  so  that  practically  pure  iron 

I.  A  paper  read  September  17.  1903.  at  the  general  meeting  of 
the  American  Electrochemical  Society,  Niagara  Falls,  N.  Y. 
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oxide  was  what  was  supplied  to  the  electric  furnace. 
Therefore,  the  sole  duties  of  the  electric  furnace 
were,  first,  to  agglomerate  the  finely  divided  portions 
of  ore  into  solid,  coherent  particles  that  would  not 
pack  and  impede  the  flow  of  CO.  Second,  to  impart 
so  many  heat  units  to  the  ore  that  reduction  through 
CO   would  be  complete. 

Mr.  Ruthenburg  also  called  attention  to  the  fact 
that  iron  ore  was  unique  in  its  property  of  being 
reduced  by  CO  at  a  temperature  not  very  much 
greater  than  that  of  boiling  water,  although  at 
higher  temperatures  short  of  melting  the  reduction 
is  more  rapid. 

In  closing  the  discussion.  Dr.  Richards  said  that 
at  last  year's  meeting,  in  figuring  the  efficiency  of 
the  Ruthenburg  furnace,  based  upon  the  figures  given 
at  that  time,  he  had  assumed  that  the  ore  was  melted 
and  that  the  work,  of  the  furnace  was  intended  to 
prepare  ores  for  the  blast  furnace.  In  the  new  light 
of  the  present  paper,  he  congratulated  Mr.  Ruthen- 
burg on  the  success  of  his  achievements  and  thought 
there  was  great  promise  of  electrically  produced 
steel  assumin.g  an  important  place  in  the  economic 
production  of  that  metal  in  this  country. 


Electrical  Workers  in  Convention. 

Salt  Lake  City,  Utah,  September  17. — The  eighth 
biennial  convention  of  the  International  Brother- 
hood of  Electrical  Workers  began  in  this  city  on 
Monday,  September  15th,  with  an  attendance  of 
about  225.  Grand  President  W.  A.  Jackson  was 
present  and  presided  over  the  deliberations  of  the 
body.  Elaborate  preparations  for  the  reception  of 
the  visitors  had  been  made  by  the  local  members 
of  the  brotherhood,  and  when  the  delegates  arrived 
they  saw  the  city  luminous  with  a  beautiful  electrical 
display.  The  display  of  lights  was  particularly 
unique  at  the  hall  where  the  delegates  assembled. 

Very  little  of  the  practical  business  for  which  the 
convention  was  called  has  as  yet  been  transacted,  as 
most  of  the  time  has  been  occupied  in  preliminary 
work  and  in  the  entertainment  of  the  delegates.  Mr. 
Jackson  states  that  he  will  not  be  a  candidate  for 
re-election  to  his  present  position,  and  the  elec- 
tricians now  most  prominently  mentioned  for  the 
place  are  F.  J.  Hurd  of  Deer  Park,  Canada ;  F.  J. 
McNulty.  Newark,  N.  J. ;  John  Burns  of  Detroit, 
and  John  Maloney  of  Chicago.  It  is  understood 
that  the  present  secretary.  H.  W.  Sherman,  will  re- 
tain his  position. 

A  great  sensation  ensued  at  the  meeting  held  on 
the  17th,  when  the  sum  of  $5,000  was  voted  for  the 
aid  of  the  electrical  workers  at  San  Francisco,  who 
are  on  a  strike  against  the  telephone  company,  and 
as  much  more  as  the  president  might  see  fit  to  con- 
tribute upon  his  arrival  on  the  coast,  whence  he 
will  go  upon  the  adjournment  of  the  convention  on 
Saturday  the   19th. 

A  resolution  was  passed  criticizing  President 
Roosevelt  for  the  reinstatement  of  Miller  in  the 
Government  Printing  Office  while  in  bad  repute 
with  the  union,  and  the  resolution  asks  the  presi- 
dent to  remove  him  'unless  he  is  reinstated  by  the 
union.  After  a  day  spent  in  revising  the  con- 
stitution the  workers  were  entertained  at  a  ball 
given  at  Saltair  Beach  , where  there,  was  a  brilliant 
electrical  display.  The  event  was  greatly  enjoyed 
by  the  visitors.  There  is  considerable  discussion 
in  regard  to  where  the  next  convention  of  the 
brotherhood  will  be  held.  The  general  opinion  ap- 
pears to  be  that  some  eastern  city  will  be  selected. 

G. 


Space  Telegraphy  on  the  Erin. 

The  De  Forest  Wireless  Telegraph  Company  has 
recently  made  out  a  summary  of  the  work  done  for 
Sir  Thomas  Lipton  on  board  his  steam  yacht  Erin 
during  her  stay  in  American  waters.  During  the 
73  days  that  the  yacht  was  in  New  York  waters 
almost  constant  communication  was  rnaintained  with 
the  De  Forest  stations  at  Coney  Island,  State  Street 
t  New  York  city)  and  Block  Island.  The  bulk  of 
the  matter  transmitted  was  personal  correspondence 
of  Sir  Thomas'  Lipton,  and  comprised  2,000  indi- 
vidual messages,  footing  up  a  total  of  over  40,000 
words,  and,  in  addition,  130  cable  messages,  all  in 
cipher  code.  During  most  of  the  Erin's  stay  the 
.Associated  Press  and  Publisher's  Press  had  a  re- 
porter on  board,  and  a  total  of  10,750  words  was 
transmitted  for  the  press.  The  average  length  of  a 
message  was  20  words,  and  frequently  a  message 
ran  as  high  as  90  words.  To -transmit  this  business 
it  was  necessary  to  send  at  an  average  speed  of  32 
words  a  minute.  In  length  of  time,  speed,  transmis- 
sion, and  accuracy,  under  every  imaginable  condi- 
tion, weather  and  distance,  this  service  certainly 
makes  an  enviable  record.  How  well  pleased  Sir 
Thomas  was  with  the  service  rendered  him  is  shown 
in  his  letter  to  Dr.  De  Forest,  dated  September 'nth, 
which  follows : 

"Dear  Dr.  De  Forest:  It  gives  me  great  pleasure 
to  speak  a  good  word  for  the  working  of  the  De 
Forest  wireless'  system,  which  was  installed  on  my 
yacht,  the  Erin,  in  Glasgow  in  last  May.  The  sys- 
tem has  been  of  great  use  and  value  to  me  and  my 
guests,  since  my  arrival  in  this  country  on  the  24th 
June,  since  which  period  up  to  the  present  it  has 
been  in  use.  As  many  as  90  messages  in  a  day  have 
been  sent  and  received  on  the  Erin.  Many  promi- 
nent visitors  have  made  use  of  the  system,  among 
them  being  Adiutant-general  Corbin,  the  Earl  of 
Shaftesbury.  J.  H.  Flagler,  Paymaster-general  B,ates 
and  many   others.     I,  myself,  have  used  the  system 


\'ery  extensively,  not  only  for  inland  messages,  but 
also  for  the  sending  and  receiving  of  many  cables 
from  all  parts  of  the  world.  Many  of  these  cables 
have  been  in  cipher  code,  and,  without  exception,  all 
have  been  sent  and  received  correctly.  I  believe  the 
day  will  come  when  every  ship  will  have  wireless 
telegraphy  on  board,  and  I  shall  take  pleasure  in 
strongly  recornmending  the  De  Forest  system.  Its 
use  can  only  be  appreciated  by  those  who  have  tested 
it.  as  I  have  done,  for  a  period  of  over  eight  weeks." 


The  Electrolysis  of  Water.' 

By  Joseph    W.   Richards  and  Walter   S.   Landis. 

At  the  last  meeting  of  the  American  Electrochem- 
ical Society  we  called  attention  to  an  experiment 
performed  by  us  in  which  we  showed  the  applica- 
tion of  Ohm's  law  alone  to  dilute  sulphuric  acid  for 
voltages'  up  to  3.5  volts.  The  work  at  that  time  was 
not  complete,  and  a  new  series  of  experirnents  has 
been  made,  the  results  of  which  are  here  presented. 
We  found  the  cell  used  in  the  previous  work  (the 
tube  8.75  meters  long)  unwieldy,  and  decided  to 
modify  it.  Instead  of  making  the  length  of  the 
cell  the  principal  factor  in  its  resistance,  as  before, 
we  now  made  the  area.  By  using  short  capillary 
tubes,  we  were  enabled  to  get  the  required  resist- 
ances   without   the  inconveniences'  of   the   long  tube. 

The  cell  used  in  these  experiments  consisted  of 
two  electrode  vessels,  connected  by  a  capillary  tube, 
the  length  of  which  could  be  varied  to  obtain  the 
required  resistance.  The  tube  was  carefully  se- 
lected, so  as  to  have  a  uniform  bore.  The  area  of 
the  bore  was  accurately  measured  by  means  of  mer- 
cury, the  tube  being  filled  with  mercury  and  the 
area  calculated  from  the  length  of  the  tube  and  the 
weight  of  the  mercury  which  it  contained.  From 
the  data  and  Kohlrausch's  values  for  conductivity 
of  the  various'  electrolytes  used  the  resistance  of  the 
cell    was    calculated. 

In  the  course  of  our  experiments  we  found  that 
there  are  two  very  important  factors  to  be  taken  into 
account,  viz.,  the  current  used  and  the  size  of  the 
electrodes.  Strictly  speaking,  these  two  factors  are 
not  entirely  independent  of  each  other,  but  we  did 
not  have  the  means  at  our  command  to  detennine 
their  relation,  although  we  have  reason  to  believe 
that  such  a  relation  exists.  The  size  of  the  current 
which  can  be  used  depends,  apparently,  on  the 
amount  of  decomposition  wdiich  can  be  taken  care 
of  by  the  dissolved  gases  in  the  solution.  On  ac- 
count of  the  very  small  amount  of  diffusion  which 
can  possibly  take  place  with  the  cell  which  we  used, 
the  ditifusion  current  may  be  left  out  of  considera- 
tion. The  current  was  regulated  by  the  resistance 
interposed  by  the  cell,  which  could  be  varied  to 
suit  the  electrolyte  used.  The  size  of  the  electrodes 
is  also  an  important  factor.  There  seems  to  be  a 
certain  minimum  size  which  is  necessary  in  order 
that  the  products  of  decomposition  may  be  taken 
care  of  (recombined)  as  fast  as  formed.  The  rela- 
tion of  their  size  to  the  current  employed,  or,  stated 
otherwise,  the  maxirnum  allowable  current  density, 
was   not  determined. 

The  detailed  experiments  are  as  follows : 

Experiment  I. — Electrolyte,  O.I  per  cent,  sulphuric 
acid.  Electrodes,  platinum,  area  approximately  25 
square  centimeters  each.  Specific  resistance  of  o.i 
per  cent,  sulphuric  acid  is  197  ohins  (Kohlrausch). 
Resistance  of  cell  calculated  from  above  275.800 
ohms.  The  current  values  and  the  aoplied  voltage, 
together  with  the  resistance  calculated  therefrom, 
are  given  below  in  the  respective  columns  headed 
volts,  micro-amperes -and  resistance: 

Volts.  Micro-amperes.  Resistance. 

0.50  1.47  274,800 

i.oo  3.22  310,000 

1.48  S.32  278,000 

2.00  7.00  285,000 

2.50  8.96  279,000 

3.00  10.85  ■       276,000 


Average    283,800 

Experiment  II. — Electrolyte,  i.oo  per  cent,  sul- 
phuric acid.  Electrodes,  platinum,  area  approxi- 
mately 50  square  centimeters  each.  Specific  resist- 
ance of  I.oo  per  cent,  sulphuric  acid,  21.93  ohms 
(Kohlrausch).  Resistance  of  cell  calculated'  from 
the   above,  233,000  ohms. 


Volts. 
0.50 
1.60 
1.50 
2.00 
2.50 
3.00 


Micro-amperes. 
2.03 
4.48 
6.44 
8.82 
10.29 
12.60 


Resistance. 
246,000 
223,000 
232,000 
229,000 
242,000 
238,000 


Average  (not  including  the  first 
reading,  because  the  voltage  was 
somewhat   doubtful) 232,800 

Experiment  III. — Electrolyte,  10.00  per  cent,  sul- 
phuric acid.  Electrodes,  platinum,  157  square  centi- 
meters area  each.  Complete  depolarization  was  ef- 
fected between  each  reading  by  short-circuiting  the 
cell,  and  the  readings  are  those  obtained  immediately 
on  closing  the  circuit.  The  specific  resistance  of 
lo.co  per  cent,  sulphuric  acid  is,  according  to  Kohl- 
rausch, 2.567  ohms.  Resistance  of  the  cell,  calcu- 
lated from  this  value,  is  27,200  ohms. 

I.  a  paper  read  September  17.  1903.  at  the  general  meeting  of 
tlie  American  Electrochemical  Societ.v,  Niagara  Falls,  N.  Y, 


Volls. 

Micro-amperes. 

Resistance. 

I.O 

36.OS 

28,5,'10 

1-5 

52.22 

28,720 

2.0 

68.95 

29,000 

2.5 

84.49 

29,610 

30 

102.13 

29,400 

Average 

20,000 

Experiment  IV.— Electrolyte,  30.0  per  cent,  sul- 
phuric acid.  Electrodes,  platinum,  area,  94.5  square 
centimeters'  each.  Specific  resistance  of  30  per  cent, 
sidphuric  acid,  according  to  Kohlrausch,  1.358  ohins. 
Resistance  of  cell,  calculated  froin  the  above  data, 
14,300  ohms. 


Volts. 

Micro-amperes. 

Resistance. 

I.OO 

69.16 

14,460 

I. II 

79.38 

14,100 

1.20 

86.24 

13,930 

1.30 

92.7s 

14,040 

1.40 

99.12 

14.150 

1.50 

102.48 

14,620 

1.60 

109.55 

14,610 

1.70 

117.60 

14,450 

verase   . . 

lA.-'Q^ 

E.xperiment  V. — To  further  test  the  theory  ad- 
vanced in  our  paper  of  last  April,  concerning  this 
current,  which  is  proportional  to  Ohm's  law,  and 
in  which  we  stated  that  this  proportionality  could 
only  exist  when  the  products  of  decomposition  were 
completely  recombined  by  the  process  of  depolariza- 
tion, without  being  set  free,  we  determined  to  try  a 
different  electrolyte,  sodium  carbonate.  The  products 
of  electrolysis  are  the  same  as  with  sulphuric  acid, 
and,  therefore,  if  our  theory  is  correct,  it  should 
apply  to  this  solution  also,     'The  electrolyte  consisted 

/  N  \ 
of  a  solution  containing  0,053  P^f  cent.  ( ^[^ )  sodium 

carbonate,  the   specific   resistance   of   which,   accord- 
ing to  Kohlrausch,  is   1,047.7  ohms,  from  which  the 


calculated 

resi 

istance 

of    the    cell 

is 

18,320    ohms. 

Electrodes, 

platinum, 

157    square 

centirneters    area 

each. 

Volls. 

Mi 

icro-amperes. 

Resistance. 

i.o 

4.55 

22,000 

1-5 

6,72 

22,300 

2.0 

8.96 

22,300 

2.5 

11.13 

22,400 

3-0 

13.51 

22,200 

Aver; 

.  .  .22.  too 

The  above  method  of  investigation  has  appeared 
to  us  to  be  of  probable  use  in  determining  specific 
resistances  of  electrolytes  from  which  oxygen  and 
hydrogen  are  evolved  under  ordinary  conditions. 
It  is  convenient,  inasmuch  as  it  allows  the  employ- 
ment of  direct  current,  requires  no  resistance  in  the 
circuit  other  than  that  of  the  cell,  or  adjustment  of 
the  same,  and  the  required  calculations  are  easily 
performed.  Below  will  be  found  a  comparison  of 
our  determinations  of  the  specific  resistances  of  the 
sulphuric-acid  solutions  we  used,  with  the  values 
given  by  Kohlrausch  for  the  same  solutions.  Our 
values  are  calculated  upon  the  average  of  the  re- 
sistances as  given  under  each  experiment : 


Specific  Resistance 
Calculated 

from  experiments.  Kohlrausch. 

202.7  196.9 

22.05  21.93 

2.74  2.56 

1-354  1-358 


Concentration. 

0.1 

1.0 

10.0 

30-0 

In  conclusion,  we  will  sum  up  the  conditions  which 
should  be  observed  in  using  this  method : 

I.  The  current  must  be  kept  within  the  limit  of 
that  which  can  be  completely  depolarized  by  the 
gases  in  solution  in  the  electrolyte. 

II.  The  electrode  surface  must  be  large  enough 
to  allow  this  depolarization  to  take  place  simul- 
taneously  with  the   decomposition. 

in.  The  current  readings  are  the  maximum  values 
obtained  immediately  on  closing  the  circuit,  the  elec- 
trodes being  free  from  polarization  before  connection 
is   made. 


Detroit  Street-car  Etiquette. 

The  Detroit  United  Weekly,  which  is  edited 
by  the  staff  of  the  Detroit  United  Railway  and 
distributed  to  the  public  frorn  racks  placed  in  each 
car,  has  the  following  to  say  in  regard  to  street- 
car etiquette :  "The  conductors  have  orders  to  re- 
strain ladies  from  alighting  from  moving  cars  and 
to  use  physical  force,  if  necessary.  It  is  not  a  pleas- 
ure to  give  such  an  order  as  that,  but  it  is  wholly 
necessary.  Sorne  appear  to  resent  it  when,  in  a 
moment  of  confusion,  they  are  preparing  to  step  oft' 
a  moving  car,  and  the  conductor  lays  a  restraining 
hand  upon  them.  That  isn't  just  fair.  If  people  will 
persist  in  taking  wholly  superfluous  chances  we  must 
use  all  diligence  to  restrain  the  use  of  their  judg- 
ment, which  is  manifestly  shockingly  bad.  The  con- 
ductor doesn't  do  that  to  be  'funny'  or  'fresh.'  He 
is  trying  to  prevent  you  from  breaking  a  limb.  The 
cars  may  have  too  much  momentum  to  stop  exactly 
at  the  crossing,  but  please  wait." 


It  is  rumored  in  Pittsburg  that  all  the  electric 
lines  in  Pittsburg  and  .Mlegheny  Counties  <at  pres- 
ent owned  by  the  Philadelphia  company  may  soon 
be  owned,  or  at  least  controlled,  by  the  Pennsylvania 
Railroad. 
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Selection  and  Installation  of    High-ten- 
sion Switching  Apparatus.' 

By   L.    L.    Elpex. 

The  development  of  alternating-current  generating 
and  transmitting  apparatus  has  been  so  rapid  that 
since  the  year  1S97  almost  every  branch  of  the  elec- 
trical equipment  has  become  specialized,  and  none 
more  so  than  switchboard  apparatus.  To-day  the 
switchboard  of  a  prospective  central  station  in  any 
of  the  large  cities  receives  more  serious  consideration 
than  any  other  part  of  the  station,  and  justly  so, 
for  upon  this  particular  unit  largely  depends  the 
reliable  and  continuous  supply  of  service  from  the 
station,  it  being  at  this  point  that  most  of  the 
emergencies  are  cared  for  by  the  operator.  When 
considering  the  construction  of  a  switchboard  there 
are  several  points  to  be  carefully  considered  before 
proceeding  with  the  selection  of  the  switching  appa- 
ratus. The  operating  requirements  should  largely 
govern  this  selection,  and  on  this  point  it  is  necessary 
to  decide  whether  a  considerable  amount  of  the 
responsibility  be  allowed  to  rest  with  the  operators, 
or  whether  a  certain  amount  of  special  apparatus 
be  installed  with  the  end  in  view  of  rendering  the 
entire  installation  automatic.  The  former  course- is 
without  question  the  proper  one  to  pursue,  as  the 
special  apparatus  devised  to  care  for  unusual  oc- 
currences is  at  times  very  erratic  and  unreliable  in 
action,  and,  under  some  conditions,   inoperative. 

When  the  reliability  of  the  generating  and  trans- 
forming apparatus  now  furnished  by  the  manufac- 
turers and  the  freedom  from  burnouts  which  it  en- 
joys, are  given  full  allowance,  there  is  no  good  rea- 
son for  complicating  the  switchboard  to  avoid  an 
occasional  emergency  which  may  momentarily  cause 
use  of  the  apparatus   in  excess  of  its  rating. 

The  emergencies  that  occur  in  a  well-controlled 
station  which  cannot  be  cared  for  safely  and  prop- 
erly by  a  vigilant  operator  are  few  and  far  between, 
and  in  general  fewer  interruptions  to  the  service 
occur  in  stations  where  the  switchboards  are  ar- 
ranged with  simplicity  in  view  and  reliable  attend- 
ants are  employed,  I  can  scarcely  place  too  much 
stress  on  the  term  "simplicity"  when  applied  to 
a  central-station  switchboard,  for  that  is  the  key 
upon  which  its  success  as  a  part  of  the  station  de- 
pends. 

Switches. 

The  types  of  switches  which  have  been  developed 
to  meet  the  requirements  of  the  last  few  years,  have 
become  standardized  to  a  certain  degree,  and  for 
ordinary  requirements  there  are  certain  types  of  oil 
switches  available,  whose  capabilities  are  now  well 
known.  For  small  capacities  there  is  the  hand- 
operated  tank  switch  having  all  breaks  in  a  common 
oil  tank,  each  pole  being  separated  by  barriers.  This 
switch  can  safely  be  relied  upon  to  perform  its 
duties  up  to  2,5CO  kilowatts,  but  above  that  capacity 
recourse  should  be  had  to .  a  modification  of  this 
switch,  which  is  largely  used.  This  modified  switch 
comprises  separate  oil  tanks  for  each  pole  of  the 
circuit,  all  mechanism  for  operating  the  switches 
being  attached  to  a  common  hand  lever  to  operate 
all.  The  use  of  this  switch  is  fairly  satisfactory 
up  to  4.COO  to  5.000  kilowatts,  where  there  is  not 
too  great  a  capacity,  which  can  be  concentrated  at 
a  fault  in  the  system,  as,  for  example,  10.000  to 
15.000  kilowatts.  For  very  heavy  duty  above  these 
capacities  there  is  available  the  motor  or  magnet- 
operated  cell-type  of  oil  sVvitch  now  commonly  in 
use  in  nearly  all  large  stations,  which,  seemingly 
has  unlimited  ability  to  successfully  rupture  tre- 
mendous amounts  of  energj-.  The  construction  of 
this  switch  in  brick  compartments  makes  it  one  of 
the  safest  features  of  the  entire  switchboard  con- 
struction, inasmuch  as  it  practically  confines  any 
trouble  that  may  occur  to  a  switch  to  the  switch 
itself.  The  use  of  oil  switches  should  have  the  pref- 
erence over  all  others  for  alternating-current  work. 
where  the  voltage  conditions  do  not  exceed  the 
known   ability   of   the    oil   switch. 

Switchboard  Locations. 

Considering  the  location  of  the  switching  appa- 
ratus, it  is  very  desirable  that  all  of  this  material 
be  installed  in  a  room  or  building  entirely  isolated 
from  the  generating  room,  particularly  if  it  be  a 
cam-driven  station  under  consideration.  This  is 
■  I  prime  importance  where  continuous  and  unin- 
terrupted service  is  desired,  as  the  operator  and 
switching  apparatus  are  protected  from  any  trouble 
that  may  occur  in  the  generating  room,  and  many 
times  the  operator  is  able  to  make  such  connections 
and  arrangements  as  will  prevent  a  complete  shut- 
down, whereas  if  exposed  in  the  engine  room,  as 
was  the  practice  in  the  past,  he  was  not  able  to 
operate  at  his  highest  efficiency,  and,  as  has  been 
frequently  the  case,  much  of  the  switchboard  appa- 
ratus would  be  damaged  to  such  an  extent  as  to 
prevent  an  early  resumption  of  current  supply.  The 
fact  that  a  majority  of  the  interruptions  of  service 
in  the  large  modern  plants  arise  primarily  from 
troubles  which  occur  in  connection  with  the  steam  ; 
side  of  the  plants,  is  an  argument  in  support  of  the^j., 
above  recommendation,  and  such  plants  as  have  in-j> 
stalled   their   switchboard    in    separate   buildings    orgV 

I.  A  paper  read  at  the  convention  of  the  Association  of  Edi-sonL 
lllnminatine  Companies,  at  Thousand  Islands,  near  Cla>ton.  N.  Y,.r 
on  September  8,  1003.  Mr.  Elden  is  chief  electrician  of  the  Edi-| 
son  Electric  Illuminating  Company  of  Boston.  1 


rooms    express    the    greatest    satisfaction     with    the 
arrangement. 

Bus-B.\u   Arrangement. 

The  arrangement  of  bus  bars  for  a  station  is  one 
that  should  receive  the  most  serious  attention  before 
a  final  scheme  is  settled  upon,  for  the  successful 
operation  of  the  system  depends  a  great  deal  upon 
the  flexibility  and  ease  with  which  the  various  units 
are  handled.  The  preferable  arrangement  of  buses 
is  a  complete  double  set  of  bars  arranged  for  sec- 
tionalizing  for  the  purpose  of  facilitating  inspection, 
repairs  and  testing.  In  very  large  stations,  the 
amounts  of  energy  which  can  be  concentrated  at  a 
given  point  make  it  absolutely  essential  that  provi- 
sion be  made  to  separate  any  given  section  of  bus 
bar  in  the  event  of  a  switch  or  other  apparatus 
failing,  thereby  interrupting  only  a  small  part  of 
the  system.  Each  feeder  or  generator  of  the  system 
can.  under  this  plan,  be  isolated  for  any  purpose 
whatever,  and  a  station  which  has  not  had  many 
cases  each  year  when  it  was  very  desirable  to  do 
this,  would  be  hard  to  find.  Of  course,  there  are 
exceptions  to.  the  rule,  and,  doubtless,  there  are 
some  stations  where  there  would  be  no  great  ad- 
\antage  derived  from  the  above  arrangement  when 
compared    with    a    single    bus-bar    installation. 

There  have  been  some  advocates  of  a  single  set 
of  bus  bars,  having  in  turn  radiating  from  them 
a  number  of  sub-bus  bars,  thereby  forming  certain 
divisions  of  the  system.  Aside  from  the  lower  first 
cost,  there  is  nothing  to  say  in  faA'or  of  this  plan, 
and  it  has  been  advocated  largely  by  those  who 
did  not  fully  realize  the  serious  side  of  operating 
a  plant  when  completed.  The  restrictions  placed 
upon  the  operator  as  to  the  possible  ways  out  of 
trouble  in  emergencies,  are  many,  when  compared 
with  the  double  bus-bar  system,  and  additional  cost 
should  not  be  a  bar  to  installing  the  proper  appa- 
ratus. In  some  moderate-sized  stations  it  has  been 
the  practice  when  arranging  a  double  bus-bar  sys- 
tem, to  specify  double-throw  switches  or  circuit- 
breakers  as  a  part  of  the  completed  switchboard. 
This,  I  think,  is  a  serious  mistake,  as  a  much  safer 
and  preferable  arrangement  is  two  single-throw 
switches  in  place  of  each  proposed  double-throw 
switch,  particularly  at  such  points  as  it  is  possible 
to  concentrate  energy  in  excess  of  the  capacity  of 
the  switch  if  a  fault  should  occur  in  the  switch. 
This  last  statement  does  not,  however,  apply  to 
small  lighting  feeders  for  local  distribution  where 
the    expense    is   prohibitive    and   the    risk   slight. 

Gener.\tor  Switches. 

Taking  up  the  question  of  the  proper  switching- 
equipment  for  generators,  it  is  very  generally  con- 
ceded that  no  autoinatic  devices  are  required  for 
this  W'Ork  in  the  majority  of  stations,  as  it  is  rarely 
that  anything  happens  to  damage  modern  generators 
with  the  liberal  momentary  overload  factor  provided 
in  their  construction.  For  generators  of  1,500  kilo- 
watts, and  over,  the  switching  equipment  should 
provide  suitable  single-throw,  hand-operated,  non- 
automatic  selector  switches  for  connecting  the  gen- 
erator to  either  set  of  bus  bars,  and  in  addition  to 
these  in  the  case  of  generating  units  of  2,500  kilo- 
watts, or  over,  an  additional  emergency  switch 
should  be  provided  and  installed  in  series  with  the 
selector  switches.  If  any  automatic  switch  is  to 
be  used  in  connection  with  the  generator  this  addi- 
tional or  emergency  switch  is  the  proper  one  to 
equip    with   the   necessary   tripping  devices. 

Tripping  apparatus  is  available  for  protection  from 
two  sources  of  trouble,  namely,  overload  and  re- 
verse current.  Overload  devices  are  reliable  and 
satisfactory,  and  while  their  use  may  be  desirable 
in  some  plants,  particularly  where  belted  apparatus 
or  generators  of  small  capacity  are  in  use,  the  re- 
verse is  true  of  the  larger  machines  generajly  in 
use  in  large  stations.  Concerning  reverse-current 
devices,  there  is  yet  considerable  room  for  improve- 
ment in  their  design,  as  those  at  present  on  the  mar- 
ket have  not  been  entirely  satisfactory  to  those  who 
have  had  them  in  use.  With  reference  to  their 
use,  it  is  suggested  that  the  best  use  for  them  in 
connection  with  generator  circuits  is  to  indicate  to 
the  operator,  by  means  of  a  signal  of  some  sort, 
upon  occurrence  of  a  reversal  of  current,  leaving 
it  to  his  discretion  as  to  what  course  to  take  to 
meet  the  existing  emergency.  In  such  systems  as 
it  is  deemed  advisable  to  use  tripping  devices  for 
overload  or  reverse-current  protection  for  the  gen- 
erator, these  devices  should  be  capable  of  being  ad- 
justed as  to  the  time  which  will  elapse  before  the 
switch  will  operate  after  the  occurrence  of  the 
trouble. 

Feeder   Switches. 

The  switches  to  be  employed  for  feeders  should 
provide  selector  switches  arranged  to  connect  the 
feeder  to  either  bus,  and  all  switches  should  be 
equipped  with  automatic  overload  and  time-limit  de- 
vices. When  equipping  a  lighting  system  it  is  ad- 
visable that  each  feeder  should  have  its  own  indi- 
vidual connections  w-ith  the  bus  bars  in  preference 
to  the  group  method.  This  insures  less  interruption 
to  the  service,  as  there  is  no  possibility  of  other 
feeders  being  afifected,  as  is  soinetimcs  the  case  where 
the  selector  switch  controlling  a  group  of  feeders 
is  tripped,  due  to  the  severity  of  the  trouble  which 
laffected  a  single  feeder  in  the  group.  This  method 
will,  of  course,  involve  a  higher  first  cost  than 
Ithc  group  method,  but  it  is  justified  in  a  lighting 
system    by    the   additional    insurance    against   inter- 


ruptions to  the  service,  which  In  a  system  not  having 
.storage   batteries  as  auxiliaries   is  a  serious   matter. 

Operating  Means   for  Switches. 

The  method  of  operating  large  switches  by  means 
of  motor  or  large  magnets,  seems  to  be  the  simplest 
and  most  desirable  means  to  employ.  The  use  of 
bell  cranks  and  pipe  connections  with  the  smaller 
types  of  switches,  when  installed  at  a  distance  from 
and  in  connection  with  panel  boards,  affords  a  sim- 
ple and  reliable  method  of  operation  by  hand,  but 
when  such  switches  are  to  be  equipped  with  auto- 
matic tripping  devices,  some  improvements  could 
be  made  to  advantage  over  the  mechanical  arrange- 
ments shown  in  some  comparatively  recent  installa- 
tions. It  would  be  of  considerable  advantage  to 
the  operators  to  have  the  tripping  coils  on  such 
switches  brought  to  the  panel  and  operate'  directly 
in  connection  with  the  operating  handle,  instead  of 
being  located  out  of  sight  and  operating  to  trip  and 
disconnect  a  portion  of  the  mechanism  only.  The 
indicating  devices  at  present  used  with  remote-con- 
trol switches  to  indicate  the  position  of  a  switch, 
can  hardly  be  improved  upon  and  need  no  comment 
here. 

When  a  prospective  purchaser  of  switching  appa- 
rattis  states  his  requirements  to  the  manufacturers 
he  is  sometimes  offered  a  number  of  special  devices 
which  will  accomplish  various  results,  but  which  if 
purchased  and  installed  usually  require  more  atten- 
tion than  all  the  rest  of  the  switchboard,  to  keep 
in  good  condition.  It  is  imperative  in  the  majority 
of  large  stations  where  switches  are  operated  by 
means  of  relays,  that  a  separate  source  of  energy  be 
employed  to  operate  the  switches,  which  shall  not 
in  any  way  be  subject  to  fluctuations  in  the  gener- 
ating system,   as,   for  example,   a   storage  battery. 

Construction. 

Two  general  forms  of  construction  have  been 
exclusively  used  in  arranging  controlling  panels 
for  switchboards  where  the  switches  are  remote- 
control,  namely,  the  bench  board  and  individual- 
panel  systems.  The  panel  systein  seems  to  be  the 
most  preferable  of  the  two,  because  all  of  the  in- 
struments and  other  controlling  apparatus  belonging 
to  the  particular  unit  which  the  panel  represents,  is 
confined  to  one  panel,  and  a  glance  is  all  that  is 
necessary  to  learn  the  condition  of  the  machine,  or 
feeder,  controlled  by  a  particular  panel.  With  the 
bench-board  system,  having  only  the  switch  con- 
trols on  the  bench,  it  is  necessary  to  have  an  addi- 
tional board  on  which  to  erect  the  necessary  instru- 
ments for  each  unit's  control,  and  the  task  of  look- 
ing from  one  to  the  other  is  a  bar  to  rapid  work 
by  the  operator.  Another  objection  to  the  bench- 
board construction  is  the  concentration  of  such  an 
amount  of  control  wiring  in  a  small  space,  making 
that  a  danger  point  easily  destroyed  in  event  of  a 
fire  starting,  due  to  the  failure  of  some  part  of  the 
controlling  apparatus.  The  present  forms  of  bench- 
board construction  are  very  inconvenient  and  inac- 
cessible as  constructed,  and  leave  much  to  be  de- 
sired   in    the    way    of   improvement. 

General  Recommendations. 

Wherever  additional  expense  is  not  too  great  a 
burden,  isolate  all  switchboards  and  switching  appa- 
ratus in  a  separate  room  or  building,  apart  from 
the  generating  or  transforming  apparatus.  Install 
bus  bars  in  duplicate  and  provide  for  sectionahzing 
same.  In  large  lighting  systems,  particularly,  ar- 
range bus  bars  and  switching  apparatus  for  operat- 
ing the  main  generating  plant  in  unit  groups  not 
exceeding  20,000  kilowatts,  and,  preferably,  as  small 
as  10,000  kilowatts.  At  sub-stations  operate  feeders 
separately,  that  is,  do  not  connect  them  in  multiple, 
as  by  this  means  much  of  the  switching  apparatus 
is  relieved  from  excessive  strain.  If,  however,  a 
station  of  40,000  to  50,000  kilowatts  is  to  be  oper- 
ated as  a  single  unit,  delivering  current  to  heavy 
feeders,  connected  in  multiple  at  the  receiving  end, 
the  introduction  of  suitable  reactances,  limiting  the 
current,  that  can  flow  in  each  feeder  to  a  rea.sonable 
amount   would  be  very  desirable. 

Wherever  the  conditions  are  proper  do  not  use 
automatic  switches  on  generators,  but  in  some  cases 
provide  for  reverse-current  indication.  Equip  all 
feeders  with  automatic  time-limit  and  overload  pro- 
tective devices.  Make  the  whole  installation  simple 
and  accessible,  and,  above  all,  take  plenty  of  room. 
Avoid  grouping  cables  as  much  as  possible,  and  use 
cable  and  wire  about  the  board  possessing  slow- 
burning  qualities  and  having  ample  insulating  qual- 
ities to  make  it  safe  to  handle.  Use  brick  cell  con- 
struction and  oil  switches  when  capacities  and  volt- 
ages are  high,  and  avoid  air-break  switches  wherever 
possible.  Install  auxiliary  breaks  in  series  with  all 
switches  or  any  other  apparatus  which  requires  in- 
spection or  test,  after  board  is  in  operation ;  in  other 
words,  make  it  possible  to  work  on  any  part  of  the 
completed  board  with  perfect  safety  and  without 
interrupting  the   service. 

Bearing  in  mind  that  the  completed  installation 
will  be  operated  by  men  entirely  distinct  from  those 
designing  and  installing  the  switchboard  apparatus 
in  large  stations,  do  not  fail  to  give  careful  con- 
sideration and  weight  to  the  ideas  of  competent  op- 
erators, who  have  had  experience  in  similar  plants 
already  in  operation. 
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Telephone    News   from   the    Northwest. 

The  Metropolitan  Block  in  Sioux  Falls,  S.  D.,  is 
being  fitted  up  for  central  offices  of  the  Northwestern 
Telephone  Exchange  Company,  which  expects  ^  to 
install  the  central-energy  system  m  the  building 
about  October  isth.  The  company  has  secured  quar- 
ters in  the  Buckman  Block  in  Little  Falls,  Mmn., 
and  will  fit  it  up  also  for  the  central-exchange  office. 

E  G.  Hammer  of  Wanamingo,  Minn.,  has  bought 
materials  to  build  30  miles  of  telephone  lines. 

The  Michigan  City  (N.  D.)  Local  Telephone 
Company   is  installing  a  local  exchange. 

The  Minnesota  Valley  Farmers'  Mutual  Telephone 
Company  has  poles  set  for  its  line  from  South  Bend 
to  Lake  Crystal,  Minn. 

•  The  meeting  called  at  Duluth  with  the  council 
to  consider  the  request  of  the  Zenith  Telephone 
Company  for  permission  to  raise  its  rates,  accom- 
plished nothing.  The  matter  was  discussed,  the  rep- 
resentatives of  the  company  stating  that  the  present 
rates  were  too  low  to  make  the  operation  of  the 
exchange  profitable.  The  company's  franchise  was 
granted  with  the  understanding  that  the  city  could 
take  it  over  at  the  end  of  five  years,  wdiich  will  be 
up  next  year.  There  is  considerable  sentinient  in 
favor  of  public  ownership  in  Duluth,  and  this  may 
be  done.  The  council  was  inclined  to  secure  further 
information  as  to  the  cost  of  operating  the  ex- 
change   before   taking    any    action. 

The  Medford-Clinton  Rural  Telephone  Company 
has  been  formed  at  Medford,  Minn.,  to  construct  a 
line  between   Medford   and   Owatonna. 

The  Cokato  (Minn.)  Telephone  Company  has  been 
incorporated  with  $10,000  capital  stock. 

The  Norwood-Young  America  (Minn.)  ^  Tele- 
phone Company  has  connected  with  the  long-distance 
line  of  the  Twin   City   Telephone   Company. 

The  Wisconsin  Telephone  Company  has  been 
working  at  Sparta,  Wis.,  to  secure  subscribers  for 
a  rival  local  exchange  to  that  of  the  Monroe  Tele- 
phone Company.  The  latter  is  owned  by  local  citi- 
zens, and  it  is  thought  that  its  hold  is  too  strong 
to  permit  many  to  go  to  the  new  entry  in  the  field. 

Hulls  Crossing  Telephone  Company  will  build  a 
rural  line  from  Sheboygan,  Wis.,  to  Hulls  Crossing. 

The  village  of  Hallock,  Minn.,  voted  to  sell  its 
municipal  telephone  system.  Bids  are  being  taken 
for  the  purchase  of  the  exchange.  A  certified  check 
for  $400  must   accompany  each  bid. 

A  large,  new  switchboard  for  the  Independent 
Telephone  Company  has  been  installed  at  Austin, 
Minn.,  containing  1,600   drops. 

The  Jasper  County  Telephone  Company  of  New- 
ton, Iowa,  has  voted  to  increase  its  capital  stock 
from  $100,000  to  $150,000. 

The  Interstate  Telephone  Company  of  Dubuque. 
Iowa,  elected  V.  Stevens  of  Dubuque  president  and 
Charles  Loxan  of  Earlville,  secretary.  The  capital 
was  increased  from  $100,000  to  $150,000. 

The  Davis-Barrick  Telephone  Company  of  Delmar, 
Iowa,  will  shortly  construct  three  more  rural  lines 
leading  out  of  Delmar. 

The  Lemars  (Iowa)  Telephone  Company  has 
opened  its  paid  service  in  Le  Mars. 

The  committee  of  the  Municipal  League  at  Sioux 
City,  Iowa,  appointed  to  investigate  regarding  the 
advisability  of  two  telephone  systems,  has  reported 
against  the  two-system  plan. 

The  Farmers'  Mutual  Independent  Telephone  Com- 
pany of  Davenport,  Iowa,  has  elected  James  Swartz 
president  and'  R.  K.  Brownlie  of  Long  Grove,  sec- 
retary. 

The  United  States  Telephone  and  Telegraph  Com- 
pany has  been  organized  at  Waterloo,  Iowa,  with  a 
capital  of  $i,oco,ooo.  T.  K.  Elliott,  a  banker  of 
Waterloo,  and  J.  F.  Hemanway  of  the  Erickson 
Telephone  Company  of  New  York,  are  among  the 
promoters. 

Leslie  Bros,  have  been  granted  a  franchise  for 
20  years  to  build  a  telephone  line  in  Wells  County, 
N.    D. 

The  Iowa  Telephone  Companv  will  rebuild  its 
plant  and   exchange  building  at  Cedar  Falls,  Iowa. 

R. 

Telephone  Progress  in  Kentucky. 

The  City  Council  of  Covington  has  taken  action 
delaying  the  acceptance  of  bids  for  a  telephone  fran- 
chise, because  of  the  fact  that  there  is  nothing  in 
the  form  prepared  to  limit  the  charge  for  service. 
It  is  altogether  likely  that  a  new  ordinance  will  be 
prepared'  and  that  all  bids  on  the  present  one  will 
be  rejected.  The  Kentucky  Telephone  Company 
and  the  North  Kentucky  'telephone  Comp^my  are 
both  interested  in  the  ordinance  and  have  made 
every  effort  to  secure  action  on  it. 

Because  of  the  action  taken  by  the  Home  Tele- 
phone Company  of  Toledo,  Ohio,  in  advancing  rates 
above  the  maximum  named  in  the  franchise  granted 
by  the  Probate  Court,  there  is'  much  interest  mani- 
fested among  the  telephone  men  of  this  section. 
The  Louisville  Home  Telephone  Company  is  largely 
owned  by  the  Barber  &  Brailey  .syndicate  which  also 
owns  the  Toledo  plant,  and  naturally  people  who  arc 
taking  the  service  of  the  company  here  are  inter- 
ested. So  far  as  known  nothing  has  been  said  about 
advancing  the  rates  charged  by  the  Louisville  com- 
pany. 

The    New    Albany    Electric    Workers'    Union    of 


New  Albany,  Ind.,  has  placed  the  Cumberland 
Telephone  Company's  branch  in  that  city  on  the  un- 
fair list.  About  three  months  ago  the  union  work- 
ers struck  and  were  replaced  with  non-union  men. 
They  claim  that  in  this  action  discrimination  was 
used  in  favor  of  the  non-union  men.  At  the  con- 
vention of  the  International  Electric  Workers' 
^'nion  an  attempt  will  be  made  to  have  a  boycott 
placed  upon  the  entire  Cumberland  system,  it  is  said. 
The  City  Council  of  Hopkinsville,  Ky.,  will,  at  its 
next  meeting,  consider  the  sale  of  a  franchise  for  a 
new  telephone  system.  It  cannot  be  learned  what 
company  is  seeking  admission  to  that  town.  C. 


Michigan  Telephone  Matters. 

The  Northville  Telephone  Company,  one  of  the 
large  local  Independent  companies  in  the  state,  held 
its  annual  meeting  and  elected  the  following-named 
officers  for  the  ensuing  years:  President,  Dr.  J.  M. 
Burgess  ;  vice-president,  F.  S.  Neal ;  secretary,  R.  H. 
Porter ;  treasurer,  E.  H.  Lapham ;  manager,  M'.  A. 
Porter.  The  above,  with  A.  K.  Carpenter,  Dr.  J. 
M.  J'ohnson,  W.  H.  Yerkes  and  W.  G.  Yerkes,  con- 
stitute the  board  of  directors.  The  company  has 
about  30  miles  of  wire  and  150  subscribers.  The 
lines  extend  from  Plymouth  to  Farmington,  via  Novi, 
and  take  in  several  miles  'Of  farmers  on  the  east 
and  west  roads.  The  stockholders  will  get  a  10 
per  cent,   dividend  for  the  last  year. 

The  Supreme  Court  has  granted  an  order  direct- 
ing Circuit  Judge  Steere  to  show  cause  why  he 
should  not  grant  a  mandamus  asked  for  by  Thomas 
M.  Rogers  of  Sault  Ste.  Marie  against  the  Union 
Trust  Company,  receiver  of  the  Michigan  Telephone 
Company.  Mr.  Rogers  was  a  customer  of  an  Inde- 
pendent company  whose  business  the  Michigan  com- 
pany took  over  and  whose  exchange  it  abandoned, 
contrary  to  agreement.  Mr.  Rogers  wants  a  man- 
damus compelling  the  Michigan  company  to  give 
him  connections  with  the  Independent  company's 
subscribers. 

The  Citizens'  Telephone  Company  of  Grand  Rap- 
ids will  raise  the  telephone  rates  from  $20  per  year 
for  residence  telephones  and  $30  for  a  business  tele- 
phone to  $24  and  $^6,  respectively,  the  maximum 
limit.  The  company's  new  automatic  system  will 
be  ill  operation,  it  is  expected,  wdthin  a  few  weeks. 

The  following  new  telephone  companies  have  been 
incorporated :  South  Dover  Telephone  Company, 
South  Dover,  capital  $i,coo:  Traverse  Bays  Tele- 
phone Company,  Central   Lake,   capital  $4,000. 

It  is  announced  that  the  Co-operative  Telephone 
Company  of  Detroit  will  soon  open  exchanges  at 
Elm,  Stark  and  Nuremburg,  Wayne  County,  and 
will  also  be  able  to  give  service  to  Trenton  by  way 
of  Lansing.  W. 


Indiana  Telephone  Items. 

The  Farmers'  Mutual  Telephone  Company  of  Co- 
lumbia City  has  filed  articles  of  incorporation  with 
the  secretary  of  state.  The  company  has  a  paid-up 
capital  stock  of  $2,500  and  proposes  to  operate  tele- 
phone lines  and  exchanges  within  the  counties  of 
Whitlev.  Noble,  DeKalb,  Allen,  Huntington,  Wa- 
bash and  Kosciusko.  Robert  R.  Scott  is  president, 
C.  R.  Stoncr  vice-president,  and  G.  W.  Dranfee, 
secretary. 

The  strike  of  the  electrical  v.'-orkers  against  the 
Lafayette  Telephone  Company  has  been  declared 
off,  mutual  concessions  having  been  made.  The 
trouble  arose  about  the  middle  of  August  and  con- 
tinued until   the   i8th  inst. 

After  standing  aloof  for  three  months  in  the 
hope  of  getting  better  terms,  the  citizens  and  patrons 
of  Nashville,  Ind.,  have  ordered  the  telephones  re- 
placed in  their  homes  and  business  houses.  Several 
months  ago  the  Morgantown  Telephone  Company 
put  in  an  exchange  at  Nashville,  the  first  system 
the  city  ever  had.  After  a  time  35  patrons  de- 
manded a  lower  rate  for  communicating  with  Co- 
lumbus. This  being  refused,  the  telephones  were  or- 
dered  out. 

The  General  Electric  Company  of  Schenectady, 
N.  Y.,  has  filed  suit  in  the  federal  court  against 
the  Kuhlman  Electric  Company  of  Elkhart,  Ind. 
The  suit  charges  an  infringement  of  patent,  evolving 
from  an  improvement  in  transformers, 'patented  in 
1897  by  Walter  Moody  of  Massachusetts.  The  com- 
plaining company  claims  that  it  holds  the  sole  li- 
cense to  manufacture  and  sell  the  improvement,  on 
which  it  claims  to  have  spent  a  large  amount  of 
money  in  its  development.  The  complainant  further 
claims  that  the  Elkhart  company  has  been  manu- 
facturing and  selling  the  improvement  to  a  great 
extent  throughout  the  middle  West,  and  from  which 
it  has  derived  large  dividends  unlawfully. 

Judge  Francis  E.  Baker  of  the  United  States 
Circuit  Court  modified  the  injunction  against  the 
Indianapolis,  Lebanon  and  Frankfort  Traction  Com- 
pany to  prevent  it  from  turning  on  the  current,  at 
the  instance  of  the  Central  Union  Telephone  Com- 
pany, so  as  to  allow  the  traction  company  to  begin 
operating  its  cars.  The  turning  on  of  the  high- 
pressure  current  greatly  affected  the  telephone  lines 
and  burned  out  the  exchange  at  Lebanon,  injuring 
a  lady  operator  seriously.  The  telephone  company 
declines  to  state  what  course  will  next  be  pursued. 


The  question  is  one  full  of  difficulties  demanding 
additional  legislation. 

The  officials  of  the  Seymour  Telephone  Company 
and  the  Zollman,  Trautman  and  Ruddick  lines,  here- 
tofore merged,  held  a  meeting  with  the  officials  of 
the  Brownstown  Telephone  Company  at  Brownstown 
last  week  and  entered  into  an  agreement  whereby  a 
long-distance  telephone  line  will  be  built  and  op- 
erated from  Bedford  to  Seymour,  via  Brownstown, 
Medora   and    Vallonia. 

The  Farmers'  Home  Mutual  Telephone  Company 
of  Lawrence  County  has'  been  granted  a  franchise 
by  the  City  Council  of  Lawrenceville.  This  com- 
pany is  installing  an  up-to-date  .system  and  connect- 
ing many  of  the  towns  and  cities  of  the  county. 

The  Modoc  Telephone  Company  completed  its  ex- 
change in  the  town  of  Economy  during  the  last 
week  and  announces  that  it  is  ready  for  business. 

The  developments  of  the  last  two  wrecks  indicate 
that  the  Independent  telephone  companies  are  rea- 
sonably sure  of  gaining  admission  to  Cincinnati, 
Ohio.  The  arrangements  made  by  representatives  of 
the  United  States  Telephone  Company  and  the  New 
Long-distance  Telephone  Company  of  Indiana  to 
connect  the  Ohio  and  Indiana  lines — the  former  of 
which  is  practically  operating  in  Cincinnati — is  a  step 
in  the  direction  of  apparent  victory  in  the  end.  The 
United  States  Telephone  Company  has  instruments 
in  operation  just  outside  the  city  limits,  and  it  is 
claimed  that  plans  are  maturing  for  the  connecting 
of  the  Fitzsimmons  system  with  Independent  lines 
at  Cincinnati.  The  Independent  system  of  Indiana  has 
long  since  desired  an  entrance  to  Cincinnati,  and  there 
are  many  reasons  to  believe  that  what  is  to  be  known 
as  the  Indiana-Ohio  system  will  include  Cincinnati 
among  the  cities  served.  F. 


Southern  Telephone  Developments. 

The  property  of  the  Columbus  Telephone  Com- 
pany of  Whiteville,  N.  C.  has  been  sold  at  auction 
to  E.  G.  Empie.  The  company  owns  170  miles  of 
long-distance    connections.       Mr.     Empie's    bid    was 

$2,500.     . 

The  Polk  County  Telephone  Company  of  Colum- 
bus, N.  C,  contemplates  building  a  line  to  Ruther- 
fordton,   N.  C. 

The  Yanceyville  Telephone  Company  of  Yancey- 
ville,  Caswell  County,  N.  C,  has  been  chartered  to 
build  several  long-distance  lines.  B.  S.  Graves  of 
Yanceyville  is  interested. 

The  Benson  (N.  C.)  Telephone  Company  of 
Johnston  County  has  been  chartered  with  $io,coo 
capital. 

The  Bell  Telephone  Company  will  string  an  ad- 
ditional circuit  between  Greensboro  and  Winston, 
N._  C. 

The  Bell  Company  at  Wilmington,  N.  C,  has  an- 
nounced an  advance  in  rates  from  25  to  66  per 
cent,  upon  the  completion  of  its  new  service.  The 
advance   is   meeting  much   opposition.  L. 


MANUFACTURERS    AND    DEALERS, 

The  "field  day"  and  picnic  held  at  Silver  Lake, 
Ohio,  September  12th,  by  the  employes  of  the  North 
Electric  Company  of  Cleveland,  passed  off  very 
pleasantly.  The  programme  of  sports  was  carried  out 
successfully,  and  suitable  prizes  awarded  the  vic- 
tors. A  permanent  challenge  trophy  silver  cup  is 
played  for  annually  by  two  opposing  baseball  teams 
picked  from  the  officers  and  employes  of  the  com- 
pany. This  year  the  trophy  was  won  by  the  "Polar 
Bears."  A  special  train  of  lO  coaches  was  required 
by  the  party. 

Automatic  telephone  apparatus  is  thoroughly  de- 
scribed in  a  new  and  profusely  illustrated  catalogue 
distributed  by  the  Automatic  Electric  Company  of 
Chicago.  A  detailed  description  of  the  apparatus 
used,  from  the  subscriber's  set  through  the  various 
steps  in  the  automatic  exchange,  is  given  and  should 
prove  a  good  source  of  information'  to  those  who 
are  not  fully  posted  upon  automatic  apparatus. 
Wall  and  desk  sets  are  shown  with  their  calling  de- 
vices, with  wdiich,  by  a  few  simple  movements  of 
the  hand,  the  person  desired  can  be  called.  Power 
apparatus  comes  in  for  its  share  of  attention.  The 
latter  part  of  the  catalogue  is  devoted  to  views  of  the 
interior  of  the  company's  factory,  showing  the  proc- 
esses gone  through  in  constructing  and  testing  the 
apparatus. 

"The  Rural  Telephone,"  a  beautiful  booklet  issued 
by  the  North  Electric  Company  of  Cleveland,  is 
certainly  designed  to  attract  attention  and  favorable 
comment.  The  reading  matter  is'  printed  on  pebble- 
finish  paper  and  is  supplemented  by  handsome  illus- 
trations. The  cover  is  of  heavy  black  paper,  the 
front  bearing  a  fine  half-tone,  representing  a  rural 
telephone  line.  The  first  part  of  the  booklet  is  de-  . 
voted  to  descriptions  of  telephone  apparatus  prin- 
cipally subscribers'  sets,  the  parts  being  described 
and  illustrated  in  detail.  A  few  s'mall  switchboards 
for  rural  exchanges  arc  illustrated.  An  important 
part  of  the  pamphlet  is  that  devoted  to  line  con- 
struction and  is  especially  complete,  giving  good, 
solid  information  on  pole-guying,  the  stringing  of 
wires  and  transposition,  with  tables  of  estimated  costs 
for  different   forms  of  construction. 
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Dayton  Automatic  Telephone  Exchange 
Opened. 

What  is  undoubtedly  the  largest  telephone  ex- 
change of  the  automatic  type  now  in  operation  was 
opened  hv  the  Home  Telephone  Company  at  Day- 
ton, Ohio,  on  September  isth.  The  occasion  \vas 
marked  by  a  reception  given  by  the  officers  of  the 
company  in  the  evening,  when  it  is  estimated  that 
7,oco  people  passed  through  the  large  building  and 
viewed  the  new  apparatus.  The  visitors  were  treated 
to  light  refreshments,  and  all  gave  evidence  of  their 
appreciation  of  President  Barlow's  assurance  that 
Dayton's  citizens  would  soon  enjoy  the  advantages 
of  a   fine   new  telephone   system. 

The  contract  for  the  equipment  was  placed  with 
the  Automatic  Electric  Company  of  Chicago  and 
provides  for  a  present  equipment  for  6,000  sub- 
scribers, with  provision  for  increase  to  a  capacity 
of  i9,cco  stations.  The  exchange  is  nov/  complete, 
and  the  telephones  are  rapidly  being  connected  to 
the  switchboard.  In  the  laying  of  its  underground 
cables  and  the  stringing  of  its  aerial  lines  the  com- 
pany has  gone  to  great  expense  to  secure  the  best 
results.  Ensineers  who  have  examined  the  plant 
declare  it  to"  be  of  the  most  modern  type  through- 
out The  Home  Telephone  Company  asserts  that 
it  iias  the  most  up-to-date  telephone  exchange  in 
the   world.  ■ 

Alleged    Slander   Over   the    Telephone. 

\ccording  to  the  Macon  (Mo.)  correspondent  of 
the  ChicagS  Inter  Ocean,  D.  S.  Farmer  of  Hart, 
Mo  treasurer  of  the  Lundav  and  Zion  Telephone 
Company,  has  sued  B.  F.  Jenkins,  a  stockholder 
of  the  comapnv,  for  $7,500  damages  for  an  alleged 
slander  transmitted  over  the  telephone  wire.  He  ex- 
pects to  make  his  case  on  the  testimony  of  a  number 
of  patrons  along  the  line,  who,  it  is  alleg;ed,  had 
their  receivers  down  and  heard  what  was  said.  Mr. 
Jenkins'  attorneys  will  make  their  defense  on  the 
around  that  under  the  law  of  slander  the  oftensive 
fanguage  must  be  used  "in  the  presence  and  hearing 
of  others."  In  this  case  it  can  only  be  charged  that 
it  was  "in  the  hearing  of  others,"  as  those  who  heard 
it   were  admittedly  not   present. 

TELEPHONE  MEN. 

R  T.  McComas,  assistant  manager  of  the  City 
and  Suburban  Telegraph  .\ssociation  of  Cincinnati, 
is  taking  a  three   weeks'  vacation  m  the  East. 

James  G.  Palmer,  secretary  and  manager  of  the 
Conneaut  (Ohio)  Telephone  Company,  who  has  beeti 
in  poor  health  for  some  length  of  time,  was  drowned 
on   September   19th. 

F  V.  L.  Turner,  general  manager  of  the  Cuya- 
hoga Telephone  Company  of  Cleveland  has  tendered 
his°  resignation  to  President  Dickson.  He  will  ac- 
cept another  position.  O.  F.  French,  assistant  chief 
engineer  of  the  Federal  Telephone  Company,  will 
fill   the  vacancy  temporarily. 


GENERAL  TELEPHONE  NEWS. 

The  Summit  Rural  Telephone  Company  of  Akron, 
Ohio,  was  incorporated  recently  with  a  capital  stock 
01    S.^.CKX). 

The  Cincinnati  Telephone  Company  has'  awarded 
the  contract  for  a  new  exchange  to  be  erected  at 
Court  and  Race  Streets  to  Griffith  &  Sons. 

The  Lake  Chelan  Telephone  and  Telegraph  Com- 
pany has  been  formed  by  J.  B.  'Waters  of  Spokane 
for  the  purpose  of  building  a  line  at  Chelan,  'Wash. 

A  telephone  exchange  is  proposed  for  Alexis,  111., 
by  the  Alexis  Telephone  Company,  which  has  re- 
cently been  incorporated  by  Charles  Rogers,  J.  W. 
Stanley  and  \V.  A.  McKnight. 

The  Yellowstone  Park  Telephone  and  Telegraph 
Company,  which  has  a  telephone  line  from  Liv- 
ingston, Mont,  to  Fort  Yellowstone,  has  been  in- 
corporated. 

The  national  government  has  granted  a  permit  to 
the  Interstate  Telephone  Company  to  build  a  line 
from  Cceur  d'.\!ene,  Idaho,  to  Chatcolet,  across  the 
Coeur   d'Alene   Indian   reservation. 

H.  Lowther  has  been  elected  president  and  F.  W. 
Handel,  secretarj-  and  treasurer  of  the  Billings  and 
Musselshell  (Mont.)  Telephone  Company.  A  quar- 
terly dividend  of  three  per  cent,  was  declared  and 
the  line  leased  for  another  year  to  L.  L.  Mofifelt. 

.■\  recent  fire  in  the  Bell  Telephone  Building  at 
Sixth  and  Wyandotte  Streets,  Kansas  City,  Mo., 
destroyed  the  toll  boards  and  damaged  the  main 
switchboard  so  that  for  at  least  30  days  there  will 
he  no  telephone  service  in  the  business  district,  and 
no  long-distance  service  between  Kansas  City  and 
any  outside  points.  The  loss  on  building  and  appa- 
ratus is  $150,000. 

The  increase  of  telephone  rates  announced  by  the 
East  Tennessee  Telephone  Company  has  brought 
about  the  organization  of  a  new  Independent  tele- 
phone company  in  Chattanooga.  The  officers  of  the 
new  company  are :  President.  Z.  C.  Patten  :  vice-presi- 
den.  C.  D.  Mitchell ;  secretary.  E.  Y.  Chapin,  treas- 
urer. M.  Llewellyn.  The  Independent  company  will 
install  instruments  at  $1.50  a  month  for  residences 
and  $3  a  month   for  business  houses. 
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Purchased  Electric  Power  in  Factories.' 

By   E.    W.    Llovd. 

The  growth  of  electric-power  loads  in  central  sta- 
tions during  the  last  10  years  has  been  no  less 
than  marvelous.  There  is  scarcely  a  member  of 
this  association  who  does  not  remember  the  time 
when  the  installation  of  a  lo-horsepower  motor 
on  the  Edison  system  was  an  event  known  to  every 
employe  of  the  company,  and  commented  upon  fully 
as  much  as  the  connecting  of  a  500-horsepower  in- 
stallation at  the  present  time.  T'here  is  scarcely  a 
doubt  that  the  connected  central-station  power  load 
in  large  cities  will  equal  the  connected  light  load  at 
a  very  early  day,  as  the  removal  of  large  isolated 
plants  in  office  buildings  and  mercantile  houses  has 
increased  our  power  loads  with  leaps  and  bounds. 
The  time  has  come,  however,  when  we  must  look  to 
large  individual  motor  installations  in  factories  if 
our   present    rate   of   growth    is    to   be    maintained. 

The  small  power  customer  in  large  cities  comes 
with  little  or  no  solicitation,  and  need  not  be  con- 
sidered here.  It  is  of  the  installation  of  motors,  and 
the  cost  of  power  from  central  stations  for  large 
factories,  in  comparison  with  isolated  plant  costs, 
that   this   paper  will  endeavor  to  treat. 

It  seems  to  be  the  policy  of  some  companies  to 
offer  power  rates  at  almost  the  cost  of  production, 
and  in  some  cases,  to  go  even  lower  in  order  to 
build  up  a  day  load.  The  experience  of  one  com- 
pany demonstrates  that  in  a  great  number  of  cases 
factory  plant  costs  per  kilowatt-hour  are  much  in 
excess  of  prices  at  wdiich  current  from  the  central 
station  is  sold  at  a  profit.  Low  power  rates  are  a 
detriment  to  central-station  business  as  these  rates 
are  published  by  customers  from  place  to  place,  and 
often  business  is  lost  because  the  prospective  cus- 
tomer hears  of  an  extremely  low  price  in  another 
city,  where  the  local  conditions,  or,  more  often,  the 
anxiety  of  the  company  to  get  a  power  load,  prompts 
it  to  give  a  low  rate  without  learning  what  it  ac- 
tually costs  to  operate  the  isolated  plant. 

Before  giving  a  prospective  customer  a  price  per 
kilowatt-hour,  it  is  well  to  know  what  his  factory 
plant  costs  are.  In  ascertaining  these  costs  you  .vill 
probably  meet  with  difficulties.  The  manufacturer 
with  engineering  training,  or  having  a  mechanical 
or  electrical  engineer  as  manager,  thinks  he  can 
generate  power  just  as  cheaply  as  we  can  sell  it. 
We  find,  however,  that  a  large  portion  of  the  cus- 
tomers with  whom  we  ultimately  do  business,  know 
little  of  their  actual  plant  costs,  and  if  their  estimate 
of  costs  is  taken,  wc  would  find  a  cost  per  kilowatt- 
hour  with  which  it  would  be  impossible  for  us  to 
compete.  A  careful  investigation  of  the  plant  will 
determine  whether  their  figures  are  correct.  If 
their  system  of  keeping  costs  is  wrong,  it  is  neces- 
sary that  the  information  be  estimated  from  data 
obtained  by  going  over  every  detail  of  the  driving 
machinery,  plenty  of  allowance  being  made  for 
large  coal  consumption  when  the  apparatus  is  over 
five   years  old. 

An  important  point  is  the  examination  of  all  the 
pumping  machinery.  It  has  been  our  experience 
that  the  steam  pump  is  one  of  our  best  friends. 
Frequently  the  decision  as  to  wdiether  a  plant  be 
operated  from  central-station  service,  or  an  isolated 
plant  be  installed,  is  determined  by  the  large  steam 
consumption  of  the  pumps  per  horsepower  per  hour. 
The  items  enumerated  below  are  those  which 
should  be  considered  in  making  up  the  total  cost 
of   operating  an    isolated   plant : 


Salary  of  engineers, 

Salary  of  firemen, 

Salary  of  electricians. 

Fuel. 

Removal  of  ashes, 

Water, 

Oil, 

Repairs  to  boilers. 


Miscellaneons  expense  and  sup- 
plies, incUidini,'  waste,  pack- 
ing, etc., 

Depreciation, 

Interest  on  Investment, 

Insurance. 

Rental  value  of  space, 

Damace  resultint,'  from  heat  and 


Repairs  to  engines  and  dynamos,  vibration. 

Lamps.  Risk  to  employes  and  the  public 

Carbons,  through    accidents  and  boiler 

Tool  account,  e.xplosions, 

General  expense,  Taxes. 

In  addition  to  these  plant  costs  it  is  often  neces- 
sary to  add  maintenance  of  rope  or  belt  transmis- 
sion lines,  unnecessary  investment  in  shafting  and 
hangers  and   salary  of  millwrights. 

Our  experience  has  been  that  it  will  generally  be 
necessary  to  estimate  most  of  the  above  items,  as 
the  customer  has  not  kept  these  costs  separate  from 
other  similar  accounts.  Such  items  as  salaries,  sup- 
plies, coal  and  water,  are  about  the  only  ones  that 
can  be  accurately  obtained   over  a  period  of  years. 

In  estimating  the  kilowatt-hour  output  of  an  iso- 
lated plant,  we  have  to  take  into  consideration  not 
only  the  power  consumed  by  the  machines  them- 
selves, but  the  friction  load  of  the  heavy  transmis- 
sion shafting,  and  the  w-astes  in  the  generating  ma- 
chinery. It  is  also  essential  that  we  be  familiar 
with  the  customer's  output,  and  nave  a  knowledge 
of  the  workings  of  different  kinds  of  machinery, 
and  know  the  power  required  to  drive  each  machine, 
together  with  the  number  of  hours  per  day  each 
runs.  An  estimate  made  on  this  basis  can  be 
checked  by  indicator  cards  taken  every  15  minutes 
during  the  day  for  several  days.  A  one-day  test  is, 
as  a  rule,  very  inaccurate,  as  the  machinery  varies 
in  its  operation  from  day  to  day.  These  tests  are 
necessary  only  in  large  factories  as  a  proper  estimate 
of  the  kilowatt-hour  consumption  may^be  made  of  a 
small  installation  withotit  this  expense. 

I.  Abstract  of  a  paper  read  at  the  convention  of  the  Association 
of  Edison  Illuminating  Companies,  at  Thousand  Islands,  near 
Clayton,  N.  Y.,  on  September  tj,  1003.  Mr.  Lloyd  is  assistant  con- 
struction superintendent  of  the  Chicago  Edison  Company. 


Engine  tests  are  very  often  deceiving,  it  being 
extremely  difficult  to  separate  the  friction  load  pres- 
ent in  all  engine-driven  plants  from  the  actual  power 
delivered  to  the  machines.  It  is,  therefore,  much 
more  accurate  to  estimate  the  kilowatt-hour  con- 
sumption for  each  machine  or  group  of  machines. 
These  estimates  can  be  made  quite  accurately  by  an 
engineer  who  is  trained  to  the  work.  Instances 
have,  come  to  my  notice  of  cases  wdiere  there  was 
under  five  per  cent,  variance  between  the  bills  and 
the  estimate.  Haj;ing  the  plant  costs  and  the  kilo- 
watt-hour output  of  the  plant,  their  kilowatt-hour 
rate  can  be  compared  with  the  central-station  rates 
with  gratifying  results. 

In  addition  to  the  favorable  comparison  of  rates, 
we  have  the  advantage  afforded  by  the  lower  kilo- 
watt consumption  of  the  machinery  after  the  re- 
moval of  waste  caused  by  the  constant  running  of 
generating  machinery,  shafting,  steam  pumps,  pul- 
leys, belts,  etc.  These  changes  in  most  cases  turn 
the  tide  in  our  favor,  as,  in  the  majority  of  factories 
the  percentage  of  lost  energy  is  very  large. 

One  of  the  most  difficult  tasks  we  have  is  con- 
vincing a  customer  that  his  average  load  is  not 
equivalent  to  his  connected  load,  nor  is  his  maxi- 
mum load  the  average.  It  is  surprising  what  a 
large  number  of  people  there  are  who  persist  in 
these  views.  When  a  customer  is  asked  how  much 
power  he  will  require,  he  invariably  mentions  the 
horsepower  of  his  engine,  and  when  you  give  him 
a  rate  per  kilowatt-hour  he  immediately  proceeds 
to  multiply  this  by  his  hours  of  running  and  finds 
an    enormous    cost   per  month. 

Besides  the  ordinary  causes  of  waste  above  men- 
tioned, there  are  generally  numerous  changes  that 
can  be  made  in  plants,  which  will  reduce  the  cur- 
rent consumption  materiall}'.  If  air  is  used  for 
hoisting  and  drilling,  these  machines  can  be  re- 
placed with  electric  hoists  and  motor-driven  drills. 
Of  course,  if  the  plant  uses  hammers  or  riveters, 
the  air  compressors  cannot  be  removed,  but  they 
can  be  changed  to  motor  drive  with  an  automatic 
controlling  device  arranged  to  start  and  stop  the 
compressor,  as  the  conditions  of  operation  require. 
Where  it  is  necessary  to  have  shafting  of  any  length, 
a  saving  on  the  friction  load  can  be  effected  by  the 
use  of  light  line  shafting  and  three-point  bearings. 
Proper  motor  installation  is  the  large  factor  in 
reducing  the  cost  of  power  from  central-station 
service.  I  do  not  believe  it  is  necessary  to  follow 
the  advice  of  some  manufacturers  of  motors  in  or- 
der to  have  an  efficient  installation,  such  as  specify- 
ing the  very  large  motors  necessary  for  multiple- 
voltage  control,  where  the  motor  in  some  cases  is 
50  to  75  per  cent,  larger  than  need  be ;  but  on  such 
machines  as  pumps,  air  compressors,  punches,  large 
machine  tools,  large  wood-working  machines,  beam 
saws,  hoists,  printing  presses  and  the  like,  it  is 
essential  that  a  motor  be  installed  for  each  in  order 
that  the  average  load  be  as  small  as  possible.  The 
two  voltages  supplied  by  the  Edison  three-wire 
system,  together  with  the  use  of  any  of  the  numer- 
ous mechanical  methods  of  speedchanging,  will  effi- 
ciently supply  all  the  range  in  speed  required  by 
any  tool. with  which  I  am  acquainted. 

The  first  cost  of  a  motor  installation  often  mili- 
tates against  us  when  figuring  with  a  prospective 
customer  for  current,  but  this  prejudice  is  rapidly 
disappearing  as  the  numerous  advantages  in  favor 
of  motor  drive  arc  becoming  widely  known,  and 
up-to-date"  factory  managers  are  making  changes 
whether  they  use  central-station  current  or  generate 
their  own.  I  believe  it  good  policy  to  be  extremely 
liberal  when  quoting  costs  to  install  motors,  as 
their  sale  is  really  a  secondary  consideration  in  con- 
nection with  central-station  business.  Spread  the 
payments  for  motors  over  long  periods,  with  a  good 
allowance  in  case  they  be  taken  back.  Make  a 
guarantee  on  the  bills  per  connected  horsepower  per 
month  for  a  short  period;  in  fact,  force  the  custo- 
mer to  do  business  when  the  negotiations  get  to  a 
point  where  you  are  apt  to  lose  him.  I  do  not  mean 
to  take  the  position  that  it  is  necessary  to  cut  rates 
in  order  to  close  a  contract,  because  making  a  stip- 
ulated price  per  horsepower  per  month  does  not 
make  the  rate.  Keep  up  your  rates,  but  use  every 
possible  expedient  to  get  power  business  by  a  lib- 
eral policy.  Some  people  are  afraid  of  central- 
station  charges,  and  it  is  necessary  to  make  conces- 
sions to  interest  them  sufficiently  to  make  the  trial. 
In  figuring  on  motors  with  our  customers,  we 
frequently  find  that  we  are  underbid  very  materially 
by  makers  of  inferior  apparatus,  and  the  customer 
is  inclined  to  buy  the  cheaper  machine  on  account 
cf  the  saving  in  the  first  cost.  This  is  frequently 
very  poor  policy  on  his  part,  as  we  find  there  are 
often  machines  which  are  defective  in  design,  and 
therefore  take  more  current  than  they  should.  It 
is  sometimes  hard,  however,  to  convince  a  cus- 
tomer that  a  slight  difference  of  efficiency  makes  any 
particular  difference.  "We  have  figured  out  the  dif- 
ference in  the  Edison  bills  whicli  would  be  made  by 
a  difference  of  efficiency,  from  one  per  cent,  to  10 
per  cent.,  in  order  that  the  customer  may  see  in 
dollars  and  cents  what  it  means  to  him  on  a  year's 
bills. 

By  studying  the  table  it  will  be  readily  seen  that 
a  slight  disadvantage  in  efficiency  will  make  what 
appears  to  be  a  cheap  motor  by  far  the  most  ex- 
pensive in  the  long  run;  e.  g.,  assume  two  motors 
of  lo-horsepower  capacity  each,  one  selling  at  $250 
and  the  other  at  $225.  Let  us  assume  that  the 
motor   will   average   three   horsepower   lo   hours   a 


238 


WESTERN     ELECTRICIAN 


day  the  year  around.  Assume  that  the  average 
efficiency  of  llie  cheaper  motor  is  three  per  cent, 
less  than  that  of  the  $25°  one.  The  annual  cost 
for  current  would  be  $20.94  greater.  Capitalizmg 
this  annual  difference  on  the  basis  of  five  per  cent., 
we  find  that  the  cheaper  motor  costs  $225  plus 
$104.70,  or  $329.70  as  compared  with  the  $250  ma- 
chine. There  is  no  doubt  but  what  in  electrical 
machinery,  the  best  is  the  cheapest  in  the  long  run, 
and  especially  is  this  true  of  motors  operated  by 
central-station  service.  , 

The  following  table  shows  the  annual  variation 
in  cost  of  current  caused  by  variation  in  percentage 
of  efficiencv.  The  table  is  based  on  motor  running 
at  full  load'  10  hours  per  day  for  312  days.  Current 
cost  is  based  on  five  cents  per  kilowatt-hour,  \yhen 
the  hours  running  per  day  of  motors  is  determined, 
the    actual   loss   can  be   easily   figured. 

Per  Cent.  Variation  in  Efficiency. 


sider  when  figuring  on  new  business.  I  wish  to 
emphasize  this  by  saying  that  it  is  far  better  to  re- 
fuse business  when  the  customer  refuses  to  install 
motors  in  accordance  with  the  best  engineering  prac- 
tice, as  a  customer  invariably  fails  to  renew  his 
contract  when  he  finds  h^s  Joills  running  a  great 
deal  higher  than  he  expected.  In  addition  he  piib- 
lishes  his  high  costs  and  stops  many  prospective 
customers  by  his  talk  of  robbery  by  the  Edison 
company. 

It  is  safe  to  say,  generally,  that  we  can  handle 
economically  any  business  where  the  average  load 
does  not  exceed  35  per  cent,  of  the  connected  load. 
In  one  large  private  plant  an  installation  of  2.800 
connected  horsepower  in  individual  motors  is  driven 
by  a  500-kilowatt  generator,  the  average  power  re- 
quired being  but  15  per  cent,  of  the  connected  load. 

I    believe   we    are   just   entering   the   power    field, 


Horsepower. 

I    Per 
Cent. 

2  Per 
Cent. 

3   Per- 
cent. 

4    Per 
Cent. 

5    Per 
Cent. 

6    Per 
Cent. 

7   Per 
Cent. 

8   Per 
Cent. 

9  Per 
Cent. 

10  Per 
Cent. 

S  1. 17 
2.32 
3.49 
5.82 
8.74 
" 11.65 
17.48 
23.30 
29.00 
35.00 
40.75 
46.60 
58.25 

$     2.27 

4.65 
7.90 
IT. 73 
16.50 
23.15 
35.00 
46.50 
58.00 
70.00 
86.50 
93.00 
117.50 

S    3-49 
6.98 
10.47 
17.45 
26.15 
34.90 
52.00 
70.00 
87.00 
104-00 
126.50 
139-00 
I74-00 

S    4.65 
9.30 
13-95 
22.75 
34.00 
46.50 
62.00 
83.00 
104.00 
124.50 
145.00 
165.00 
207.50 

S    5.83 
11.65 
17-60 
29.25 
44.00 
58.25 
88.00 
116.50 
146.50 
176.00 
205.00 
235.00 
279.00 

S    6.91 
13.93 
20.92 
34.50 
53-00 
69.50 
104.00 
139.50 
174.00 
209.00 
243.00 
278.00 
348.00 

S    8.15 
16.31 
24.50 
41.00 
61.00 
81.50 
122.50 
163.00 
204.00 
245.00 
286.00 
325.50 
412.50 

S    g.32 
18.64 
28.00 
46.50 
70.00 
93.00 
140.00 
186.00 
232.50 
280.00 
326.00 
374.00 
467.50 

S  10.48 
21.00 
31-40 
52.00 
78.50 
104.50 
156.00 
208.00 
260.00 
314.00 
365.00 
417.50 
500.00 

S  11.67 

' 

— 

34.50 

58.00 

% ■..::::: 

116.50 

174.50 

20 

233.00 

■■ 

290.00 

^o" 

350.00 

^ 

407.50 

466.00 

50 

582.50 

The  central-station  company  makes  a  practice  of 
buying  plants,  and  often  the  difference  between  the 
salvage  allowed  and  the  cost  of  the  motor  installa- 
tion is  very  small.  When  there  is  a  plant  to  be  re- 
moved we  find  it  to  our  interest  to  offer  good  prices 
for  the  second-hand  machinery.  Often  a  customer 
is  agreeably  surprised  at  what  is  offered  for  his 
plant  and  will  sign  a  contract  at  good  figures  where 
he  would  become  dissatisfied  and  refuse  were  we 
to   appraise   his   plant   too    low. 

We  find  a  good  market  for  all  the  apparatus  we 
remove  at  very  good  prices,  and  there  is  no  doubt 
of  the  value  of  the  second-hand  machinery  depart- 
ment. We  have  a  gang  of  expert  wreckers  who 
place  the  machinery  in  the  warehouse  in  good 
shape,  where  it  is  cleaned  up  and  put  in  presentable 
condition  for  sale.  A  few  well-placed  advertise- 
ments in  trade  papers  bring  plenty  of  inquiries,  and 
we   rarely  carry  any  of  the   machinery  over  a  year. 

Besides  the  removal  of  wastes  in  plants  above 
enumerated,  there  are  other  savings  which  should 
receive  consideration  in  case  the  factory  where 
motors  are  to  be  installed  is  a  new  building.  These 
are:  Less  investment  in  line  shafting,  smaller  foun- 
dations for  the  building,  lighter  roof  supports  ow- 
ing to  the  decreased  weight  of  the  shafting  and  the 
absence  of  belts,  which  allows  of  the  installation 
of  traveling  cranes,  thereby  increasing  the  handling 
facilities  of  the  factory,  and  reducing  the  cost  of 
the  output. 

There  are  also  a  great  many  reasons  in  addition 
to  the  actual  cost  of  current,  why  central-station 
service  should  be  used,  and  before  presenting  our 
estimate  it  is  always  a  wise  precaution  to  bring 
these  points  to  the  attention  of  a  customer.  Fol- 
lowing are  a  few  of  the  reasons :  Constant  smok- 
ing, causing  the  manufacturer  annoyance  and 
trouble  with  the  city  authorities,  wdio  force  him  to 
use  a  high-grade  of  smokeless  coal  at  great  cost, 
or  the  installation  of  costly  smoke  consumers  or 
furnaces  ;  inability  to  get  coal ;  break-down  of  trans- 
mission shafting,  belts,  engines  or  boiler  plant,  to- 
gether with  the  liability  of  accident  in  operating  a 
plant  where  trouble  is  being  had  with  the  employes. 
Also  the  large  losses  suffered  by  the  manufacturer 
when  accidents  occur  causing  the  closing  of  the 
whole  factory. 

With  reference  to  accidents  :  We  have  a  customer 
who  had  been  operating  a  plant  for  the  supply  of 
power  and  light  for  20  years.  One  night  about 
six  o'clock  the  battery  of  boilers  burst,  killing  nine 
people  and  maiming  many  others.  They  called  on 
US  for  temporary  service,  which  we  were  able  to 
give  them  by  7 130  next  morning,  having  a  con- 
struction gang  of  65  men  working  all  night.  After 
running  them  temporarily  for  a  time,  an  estimate 
was  made  for  permanent  service,  with  the  result  that 
they  are  now  on  our  system.  Their  losses',  including 
claims,  exceeded  the  total  cost  of  the  operation  of 
the  plant  for  over  10  years.  It  is  needless  to  say 
that   they   will  not   install  a  new  plant. 

Further  advantages  are:  The  reliability  of  the 
service  from  the  central  station  at  any  time  during 
the  24  hours,  with  possibility  of  running  any  one 
tool  or  group  of  tools  if  necessary,  without  start- 
ing a  large  engine  and  paying  a  night  engineer  and 
fireman;  the  privilege  of  using  two  voltages  from 
the  three-wire  system,  insuring  large  speed  varia- 
tion, especially  for  individual  rnotors,  and  a  corre- 
sponding increase  in  the  output  of  the  plant :  flexi- 
bility of  the  motor  installation,  allowing  an  increase 
in  the  motive  power  at  very  little  cost,  with  the  ad- 
ditional advantage  of  a  better  rate  the  more  power 
used;  the  increased  cleanliness  in  the  factory;  the 
absence  of  belts,  vibrations,  heat,  and  the  increased 
output  (which  is  a  very  important  point)  due  to 
the  absence  of  belt  slippage. 

I  have  tried  to  bring  out  the  point  that  proper 
motor    installation    is    the    important    one    to    con- 


and  that  in  a  very  few  years  the  furnishing  of 
power  from  central-station  service  will  be  quite  as 
important  as   the  distribution  of  light. 

The  recent  developments  in  steam  turbines  and 
high-class  generators  promise  to  open  up  a  vast 
field  for  power  and  light  stations.  There  is  no 
reason  why  central-station  power  cannot  be  sold 
cheaper  than  it  can  be  made  by  any  isolated  plant, 
and  our  experience  is  grounding  us  more  firmly  in 
this  belief  every  day,  as  we  only  recently  took  out 
the  largest  isolated  plant  in  the  city  of  Chicago, 
which  approximated  8,000  horsepower,  and  con- 
nected   the    business    to    our    system,    saving    them 
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Burger  Gas  Engine. 

Especially  adapted  for  driving  dynamo-electric 
machines,  it  is  believed,  is  the  Burger  automatic  gas 
engine  built  by  the  Woolley  Foundry  and  Machine 
Works  of  Anderson,  Ind.,  and  herewith  illustrated. 
Simplicity  and  reliability  are  especial  claims  made  , 
for  this  engine.  The  design  is  pleasing  and  at  the 
same  time  thoroughly  substantial.  The  bed  is  of  the 
box  type,  thus  insuring  rigidity  to  the  bearings.  It 
has  two  bored  bearings  and  a  faced  end  to  receive 
the  cylinder,  insuring  alignment  and  rigidity.  Each 
engine   is   mounted  upon  an   iron   sub-base. 

The  cylinder  is  water-jacketed  to  protect  it  from 
the  heat  generated  by  the  combustion  gas,  and  is 
fitted  to  the  bore  of  the  bed,  having  a  flange  by 
which  it  is  secured  to  the  bed  by  studs,  of  which 
two  are  equal  to  the  expansive  force.  By  this  con- 
struction the  damaging  effects  of  expansion  and  con- 
traction are  eliminated,  and  the  practice  is  said  to 
be  much  superior  to  bolting  the  cylinder  to  the  top 
of  the  bed,  which  is  subject  to  expansion  and  con- 
traction, as  well  as  sliearing  strain  on  the  bolts. 
The  piston  is  of  the  trunk  pattern,  extra  long,  having 
a  long  bearing  in  the  cylinder,  preventing  the  cyl- 
inder from  wearing  more  in  the  center  than  at  the 
ends.  A  box  type  of  connecting  rod  is  used  and 
the  bearings  are  adjusted  by  a  wedge,  making  it  un- 
necessary to  remove  the  piston  to  adjust  the  cross- 
head  bearing.  The  flywheels  are  heavy  and  each  is 
turned  crowning  to  allow  of  belting  from  either  one. 

Anyone  who  has  had  a  hand  in  starting  a  gas 
engine  will  appreciate  the  automatic  starting  de- 
vice on  the  Burger  engine.  It  consists  of  a  steel, 
brazed  air  tank,  with  a  system  of  valves,  arranged 
in  such  a  way  that  the  compression  of  the  engine 
will  pump  a  sufficient  amount  of  air  for  starting. 

A  Rites  governor  is  used  with  Burger's  improve- 
ments, consisting  of  a  pinion  rotatable  on  the  end  of 
the  crank  shaft  and  carrying  a  wrist  pin  to  impart 
motion  to  the  valve.  The  gear  on  the  governor 
meshes  into  the  pinion  rotating  it  to  change  its  posi- 
tion to  the  crank.  In  automatic  steam  engineering 
this  governor  is  used  to  a  great  extent  on  high-speed 
engines,  but  has  not  heretofore  been  applied  to  gas 
engines. 

In  construction   the  governor  valve  is   cylindrical, 


BURGER    GAS    ENGINE. 


money,  and  giving  them  better  service  than  they 
ever  had  from  their  own  plant.  Altogether  we  have 
removed  over  50  isolated  plants  in  Chicago  during 
the  last  three  years,  and  connected  them  to  our 
system. 


Telegraph   Companies    Reduce   Ex- 
penses. 

Reports  are  current  that  the  Western  Union  and 
the  Postal  Telegraph  companies'  have  agreed  to  dis-* 
continue  five  separate  branches  each  in  Cincinnati,  in 
order  to  reduce  expenses.  This  move  cornes  as  a 
surprise  to  the  business  men  who  have  depended 
upon  these  branches  for  years  as  a  means  of  con- 
ducting business  with  the  least  waste  of  time.  The 
offices  to  be  discontinued  are  in  localities  surrounded 
with  large  business  bouses.  In  some  cases  it  will 
he  necessary  for  messenger  boys  to  carry  telegrams 
more  than  a  mile,  after  these  offices  are  closed,  thus 
inconveniencing  scores  of  houses.  It  is  said  this 
is  the  first  move  toward  a  general  curtailment  of 
expenses  all  over  the  country  and  that  other  cities 
will  in  a  short  time  have  the  same  experience.  That 
these  changes  have  been  made  in  such  an  important 
business  center  as  Cincinnati  is'  taken  as  an  indi- 
cation that  similar  plans  may  have  been  formed  for 
all  cities  which  now  have  ,sev?ral  branch  offices. 


having  ports  which  cover  like  openings  in  its  case. 
Two  ports  are  air  ports,  while  a  third  port  is  for 
the  gas.  The  inlet  valve  protrudes  into  the  cylinder 
carrying  the  gas  valve  on  the  outer  end  of  its  stem. 
On  the  suction  stroke  the  inlet  valve  opens,  carrying 
with  it  the  gas  valve,  permitting  the  gas  to  pass 
from  the  outer  chamber  to  the  inner  and  through 
the  ports  in  the  cylindrical  valve  and  into  the  cylin- 
der. The  amount  of  air  and  gas  which  will  pass 
through  the  ports  is  determined  by  the  length  of 
time  that  ports  are  open.  If  the  engine  is  on  one- 
fourth  load  the  governor  will  close  the  ports,  when 
the  piston  has  traveled  one-fourth  its  stroke.  If 
one-half  load  the  ports  will  remain  open  until  the 
piston  has  traveled  one-half  its  stroke.  If  on  full 
load  the  ports  will  remain  open  until  the  piston  has 
made  its  entire  suction  stroke.  Should  the  full  load 
be  thrown  off,  the  governor  will  act  instantly,  cut- 
ting down  the  port  opening  to  one-sixteenth  or  one- 
eighth  the  piston  travel,  or  should  the  full  load  be 
thrown  on,  the  governor  will  instantly'  respond,  hold- 
ing ports  open  the  entire  stroke  of  the  piston. 

These  engines  are  made  in  sizes  from  15  to  100 
horsepower  and  run  at  150  to  200  revolutions  per 
minute. 


Rear-admiral  Barker,  commander-in-chief  of  the 
North  Atlantic  fleet,  is  said  to  have  recommended 
the  equipment  of  all  the  battleships  and  large  cruisers 
of  the  navy  with  space-telegraph  apparatus. 
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Pennsylvania    Electric-railway    Compa- 
nies Chartered. 

Charters  have  been  granted  recently  by  the  State 
Department  of  Pennsylvania  at  Harrisburg  to  the 
following-named    electric-railway    companies ; 

The  Washington  and  State  Line  Railroad  Com- 
pany, to  build  15  miles  of  road  in  Washington 
County;  capital,  $150,000;  president,  James  A.  Scott, 
Braddock. 

The  Dubois  Southwestern  Railroad  Company,  to 
build  50  miles  of  road  through  Jefferson,  Indiana 
and  Armstrong  Counties;  capital,  $500,000;  president, 
Marlin   E.   Olmsted,  Harrisburg. 

The  Lancaster  and  Coatesville  Street  Railway 
Company,  to  build  25  miles  of  road,  beginning  at 
W'itmer's  Bridge,  Lancaster  County,  and  extending 
to  Coatesville :  president.   P.  E.  Baldwin.  Cains. 

The  Germantown  and  Chestnut  Hill  Belt  Line 
Street  Railway  Company,  to  build  20  miles  of  road, 
beginning  at  the  junction  of  Germantown  and  Sten- 
ton  .\venues.  and  extending  to  Apsley  Street ;  presi- 
dent.  Harold  Godfrey.   Philadelphia 

The  Johnstown.  \\'oodvale  Heights  and  Cone- 
niaugh  Street  Railway  Company,  to  build  four  miles 
of  road ;  capital.  $30,000 ;  president,  Joseph  H.  Ber- 
lin, Johnstown. 

The  Northern  Street  Railway  Company,  to  build 
five  miles  of  road  in  Beaver  County ;  capital,  $30,000 ; 
president.  William  Redwood  Wright.  Philadelphia. 


CORRESPONDENCE. 


Municipal    Lighting   Proposed  for 
Ottawa,  Ont. 

A  Canadian  correspondent  of  the  Western  Elec- 
trician writes  that  the  streets  of  Ottawa  will  be 
lighted  by  a  civic  plant  next  year  if  the  requisite 
expenditure  is  ratified  by  the  taxpayers  next  January. 
It  is  estimated  that  the  cost  of  installation  of  the 
plant,  exclusive  of  poles  (as  those  of  existing  com- 
panies can  be  used  free),  w'ill  be  $40,000,  and  the 
annual  cost  of  maintenance  about  $20,000.  The  city 
will  buy  pow'cr  from  one  of  the  existing  companies. 
The  city  is  now  paying  ^6$  per  light  per  annum  for 
street  lights.  The  cost  under  the  operation  of  the 
municipal  plant,  he  says,  will  not  exceed  $42  per 
light.  The  lamps  w'ill  burn  4.C00  hours  each  per 
year,  from  dusk  to  daylight,  the  moonlight  schedule 
to  be  abolished.  Per  hour,  the  present  cost  is  2.16 
cents :  under  the  civic  management  it  is  figured  at 
1.05   cents. 


Berlin-Zossen  Speed  Test. 

Another  speed  test  was  recently  made  on  the  Ber- 
lin-Zossen military  railway  in  which  it  is  said  an 
electric  car  was  run  at  the  rate  of  106%  miles  an 
hour.  The  engineers  in  charge  of  the  experiments 
expect  that  125  miles  an  hour  \vill  be  reached.  It 
was  found  last  year,  when  a  speed  of  99%  miles  was 
achieved,  that  the  70-pound  rails  and  ordinarily  bal- 
lasted roadbed  would  not  stand  the  strain.  Since 
then  the  roadbed  has  been  reconstructed  with  broken 
basalt  and  closely  set  with  pine  ties,  faced  with  oak, 
so  as  to  have  the  springiness  of  the  pine  and  the 
hardness  of  the  oak.  The  .new  rails  are  a  little  over 
too  pounds.  Alterations  have  also  been  made  in 
the    motor. 


Historical  Exhibit  for  St.  Louis. 

The  board  of  directors  of  the  American  Institute 
of  Electrical  Engineers  has  appointed  a  committee 
to  arrange  an  exhibit  showing  the  evolution  of  the 
prominent  elements  which  are  the  basis  of  electrical 
engineering.  Any  person  possessing  or  knowing  of 
the  whereabouts  of  interesting  historical  electrical 
machines  or  appliances  will  render  the  committee 
a  ser\'ice  by  communicating  with  the  chairman  at 
once.  The  exhibit  will  be  gi\'en  a  prominent  place 
in  the  Electricity  Building,  where  the  Institute  will 
also  maintain  headquarters.  The  members  of  the 
committee  are:  T.  C.  Martin,  chairman.  114  Lib- 
erty Street.  Xew  York  city ;  W.  J.  Hainmer,  J.  S. 
Anthony  and  Henry  Noel  Potter,  also  of  New  York. 
and  Clovd   Marshall  of  St.   Louis. 


Tunnels  for  Electric  Cars  in  Wash- 
ington, D.  C. 

The  District  government  of  Wa.shington.  D.  C. 
has  granted  the  formal  permit  to  the  Pennsylvania 
railroad  people  to  construct  twin  tunnels  under  the 
United  States  capitol  building  and  the  adjacent 
blocks  and  streets.  Electricity  must  be  used  for 
propelling  the  cars.  The  tunnel  will  be  3,000  feet 
long,  beginning  at  the  intersection  of  Massachusetts 
.■\venue  and  First  Street,  Northeast,  going  under 
Capitol  Hill  to  New  Jersey  Avenue  and  D  Street, 
Southeast.  The  total  cost  of  the  work  will  be  ap- 
proximately $800,000.  There  will  be  two  branch  tun- 
nels connecting  with  yards  and  tracks  of  the  Penn- 
sylvania  road   in    South   Washington. 


The  Fulton  County  (III.)  Electric  Railway  Com- 
pany is  preparing  to  construct  its  proposed  city  and 
interurban  lines.  Work  is  to  be  begun  at  once  on 
the  city  system  at  Canton,  111.,  to  be  follov.'ed  by 
an  interurban  line  to  Lewiston.  At  a  recent  meeting 
of  the  directors  James  R.  Lawrence  of  Chicago  was 
elected  president  of  the   company. 


London  Letter. 

London,  September  12. — The  seini-official  report  of 
the  space-telegraph  conference  which  has  just  been 
published  ought  to  be  eminently  satisfactory  to  the 
Marconi  people,  although  the  attitude  of  the  British 
delegates  to  Berlin  has  not  met  with  general  ap- 
proval in  Great  Britain.  'l"he  representatives  of 
Great  Britain  did  not  sign  the  protocol  which  was 
agreed  to  by  the  governments  of  Germany,  United 
States.  Austria-Hungary,  Spain,  France  and  Russia. 
This  consisted  of  two  resolutions,  the  first  of  which 
was  to  the  effect  that  all  coast  and  ship  stations 
shall  receive  all  messages  irrespective  of  system. 
The  states  which  have  signed  these  resolutions  are 
also  to  fi.x  a  tariff  for  forwarding  communications 
based  on  the  tariff  now  in  force  for  ordinary  tele- 
grams plus  a  special  charge  for  the  use  of  the  wire- 
less apparatus.  The  tariff  is  to  be  based  on  the 
number  of  words  transmitted.  The  second  resolu- 
tion provided  that  the  various'  stations  should  be  so 
arranged  that  as  little  disturbance  as  possible  would 
be  occasioned  to  each  other.  Of  course,  this  con- 
ference was  only  a  preliininary  one,  and  the  British 
delegates,  together  with  the  Italians,  promised  to 
lay  the  recommendations  before  their  respective  gov- 
ernments. The  chief  argument  of  the  Marconi  com- 
pany relates  to  the  first  recommendation  in  the  first 
resolution,  viz.,  that  all  stations  should  receive  any 
messages,  no  matter  the  system,  which,  it  is  con- 
tended, would  be  unfair  to  them,  as  it  would  at  once 
place  all  the  stations  it  has  erected  and  all  the  cus- 
tomers it  has  secured  at  the  free  disposal  of  its 
rivals.  To  a  certain  extent  Great  Britain  has  adopted 
this  attitude,  and  the  hitherto  reputed  antag- 
onism of  the  British  government  to  Marconi  has  not 
revealed  itself.  It  is  not  likely  that  the  company 
will  be  able  to  work  independently  of  such  countries 
as  those  which  have  signed  these  resolutions,  and 
therefore,  far  from  setting  them  at  defiance,  it  may 
be  expected  to  compromise  as  far  as  it  possibly  can, 
having  in  mind  the  agreements  which  the  company 
has  entered  into.  During  the  naval  maneuvers  the 
Admiralty  utilized  the  iWarconi  system  with  some 
modifications.  One  of  them  was  the  use  of  four 
aerial  wires  hanging  from  the  topmast,  each  wire 
being  differently  tunad.  Each  wire  was,  however, 
connected  to  the  same  receiver.  Most  of  the  news- 
paper correspondents  on  board'  the  different  ships  were 
agreed  that  the  wireless  telegraph  was  of  very  little 
practical  use. 

The  Glasgow  corporation  telephone  accounts  for 
the  second  year  of  working  have  been  published,  and 
the  auditor's  report  states,  among  other  things,  that 
no  depreciation  has  yet  been  provided  for.  The 
Portsmouth  municipal  telephone  service  is  steadily 
progressing.  There  are  some  30  public-call  offices 
which  may  be  made  use  of  for  one  penny  for  five 
minutes'    conversation. 

The  Board  of  Trade  has  been  rather  more  than 
usually  active  lately  in  dealing  with  provisional  elec- 
tric-lighting orders  granted  some  years  ago  and 
which  the  owners  have  made  no  effort  to  develop. 
A  number  have  been  revoked  and  several  have  had 
the  period  of  revocation  extended  under  a  proinise 
of  some  progress  being  made  immediately.  There 
are  not  many  provisional  orders  i"nore  than  a  few 
years  old,  most  of  them  having  been  transferred  to 
the   large  power  companies. 

How  to  counteract  the  deleterious  effect  upon  the 
local  traffic  caused  by  electric  tramways  is  still  a 
great  problem  with  the  steam-railway  companies, 
udiich  are  adopting  a  number  of  expedients.  The 
Northeastern  Railway  Company,  which  is  equipping 
some  of  its  lines  electrically,  is  now  also  adopting 
a  system  of  petrol  motor  cars  for  its  less  busy  traffic. 
A  nuinber  of  other  companies  are  also  working  in 
the   same    direction. 

The  Tramways  and  Light  Railways  Associatioii. 
which  is  doing  good  work  in  promoting  improved 
means  of  communication  on  roads  in  Great  Britain, 
has  decided  to  grant  an  annual  prize  of  a  bronze 
medal  and  books  for  the  best  essay,  not  exceeding 
4,000  words,  upon  this  subject.  Efforts  are  also  be- 
ing made  to  induce  the  Association  of  Municipal 
Corporations  to  take  up  a  common  ground  with  a 
view  to  securing  arnended  tramway  legislation. 

W. 


New  York  Notes. 

New  York.  September  19. — Work  is  to  be  com- 
menced in  a  few  days  on  the  power  house  of  the 
Pennsylvania  and  Long  Island  tuimel  and  for  the 
.Atlantic  Avenue  division-  of  the  Long  Island  Rail- 
road. The  power  house,  which  will  be  located  at 
Long  Island  City,  L.  I.,  will  be  250  feet  by  500  feet 
and  100  feet  or  more  in  height  from  the  sidewalk  to 
the  eaves.  The  generators  to  be  installed  for  the 
.-Ktlantic  Avenue  division  will  have  a  capacity  of 
about    16.500   kilowatts. 

The  North  Jersey  Street  Railway  Company,  re- 
cently absorbed  by  the  Public  Service  Corporation 
of  New  Jersey,  has  bought  a  tract  of  land  on  the 
Hackensack  River  at  Jersey  City  for  which  it  paid 
$12,500.  The  river  frontage  is  300  feet,  the  plot 
being  1. 140  feet  deep  at  the  north  end  and  935  feet 
deep  at  the  south  end.  It  will  be  used  for  a  new- 
power  house  in  connection  with  an  extension  of 
lines  on  the  west  side  of  Jersey  City  Heights  con- 
templated  by   the   Public   Service   Corporation. 

The  cars  built  for  use  in  the  subway,  five  of  which 


have  been  tested  on  the  Second  Avenue  elevated 
railway,  are  in  many  respects  models  of  convenience. 
Many  features  of  the  design  seein  to  be  especially 
commendable.  This  is  notably  true  of  the  width 
of  the  platfon-ns  and  the  fact  that  the  platform 
gates  do  not  have  to  be  swung  back  against  the 
crowd  which  may  congest  the  platforms,  but  slide 
into    the   car   body,   occupying   no    room. 

The  Hudson  and  Manhattan  Railway  Company  of 
Manhattan  recently  leased  a  building  at  76  First 
Street,  Jersey  City,  owned  by  William  Golden.  On 
the  roof  it  erected  a  temporary  structure  from 
which  the  prelin-iinai-y  surveys  for  the  proposed  tun- 
nels from  Cortlandt  and  Fulton  Streets  are  being 
made.  The  surveyors  in  charge  of  the  work  re- 
fuse to  give  any  information  on  the  subject.  The 
location  of  the  surveying  station  and  the  fact  that 
the  company  has  bought  no  property  in  Jersey  City 
has'  revived  the  old  story  that  the  tunnel  terminus 
is  to  be  on  the  Pennsylvania  railroad  property  at 
Greene  and  Montgomery  Streets.  When  the  officials 
of  the  Pennsylvania  were  asked  about  the  matter 
they  said  they  had  no  information  on  the  subject. 

The  Rutledge  Manufacturing  Company  of  Brook- 
lyn has  been  incorporated  to  manufacture  dynamos. 
'Phe  capital  is  $5,000  and  the  directors  are  Lincoln 
G.  Gochen  and  John  S.  Ross  of  Brooklyn,  and  Frank 
Kling  of  Manhattan. 

The  iNew  York  and  North  Shore  Railway  Com- 
pany, running  from  Jarnaica  to  points  on  the  north 
shore  of  Long  Island,  is  to  change  its  name  on  Oc- 
tober 1st  to  the  Long  Island  and  Electric  Railway 
Company. 

The  Stuyvesant  Company  of  Jersey  City,  N.  J., 
has  been  incorporated  to  construct  and  operate  elec- 
tric-light and-  power  plants,  telephone  lines,  etc.  The 
capital  stock  is  $25,000.  The  incorporators  are  Sam- 
uel H.  Lever,  Rye.  N.  Y. ;  Albert  C.  Watson,  New 
York  city,  and  Henry  A.  Bingham.  Oradell,  N.  J. 

A  big  green  racing  automobile,  apparently  of 
French  make,  collided  with  a  northbound  Broadway 
car  at  Twentj'-eighth  Street  recently,  with  the  re- 
sult that  the  car  was  derailed  and  blocked  traffic 
for  half  an  hour.  The  chauffeur  backed  the  auto- 
mobile away  from  the  car  and  sped  away,  eluding 
the  policemen.  The  collision  did  not  seem  to  injure 
the  automobile,  but  it  threw  the  car  off  the  track. 
The  repair  wagon  was  sent  for,  and  the  car  had  to 
be  lacked  up  to  get  it  bac;  on  the  rails  again. 

O. 


Canadian  Intelligence. 

Ottaw-a.  Ont..  September  19. — On  September  28th 
the  taxpayers  of  Guelph,  Ont.,  will  vote  on  a  propo- 
sition to  purchase  the  Guelph  street  railway.  The 
price  agreed  upon  is  $78,000.  of  which  $30,000  is  to 
be  in  cash.  $48,000  representing  the  bonded  debt. 
The  road  originally  cost  $100.000 :  the  roadbed  is 
in   good  condition   and  the   rolling   stock  fair. 

The  Bell  Telephone  Company  has  made  a  propo- 
sition to  the  city  of  Ottawa,  in  return  for  a  five- 
year  monopoly  of  the  telephone  service  of  the  city, 
to  give  a  service  at  the  rate  of  $25  per  annum  for 
residential  telephones  and  $45  for  business  telephones. 
The  company  will  also  give  free  service  to  the  civic 
buildings  and  other  concessions.  The  City  Council 
is  considering  whether  to  accept  this  proposal  or 
install   a   municipal  telephone  service. 

.A.n  effort  is  being  made  to  resume  operations  on 
the  works  of  the  Metropolitan  Electric  Company,  at 
Britannia,  six  miles  from  Ottawa,  or  to  release  the 
capital  which  is  tied  up  in  the  concern.  Several 
years  ago  the  Metropolitan  company  secured  a  civic 
franchise  for  the  supply  of  light,  heat  and  powder,  and 
a  large  sum  of  money  was  spent  in  the  construction 
of  a  power  canal  at  the  Deschenes  Rapids,  Britannia, 
but  the  company  did  not  proceed  further.  It  is  now 
reported  that  the  company  will  complete  the  work 
or  dispose  of  its  interests  to  some  electric-pow^er- 
developing  concern.  A  large  amount  of  power  is 
capable  of  being  developed  at  this  point. 

The  corporation  of  Peterboro.  Out.,  has  given  the 
Peterboro  Radial  Railway  Cornpany  a  franchise  to 
operate  a  street  railway  in  the  city,  to  extend  overs 
a  period  of  30  years  from  July  i,  1904.  The  com- 
pany will  use  the  tracks  of  the  defunct  Peterboro 
and  Ashburnham  Railway  Company,  and  agrees  to 
have  the  system  in  operation  not  later  than  July 
next.  The  capitalists  interested  in  this  enterprise 
are  those  identified  with  the  American  Cereal  Com- 
pany, including  Senator  Cox  of  Toronto.  The  com- 
pany will  spend  $250,000  on  a  new  dam  and  power 
house, 

Louis  Simpson  of  Ottawa  has  recently  returned 
from  a  visit  to  the  United  States,  where  he  has  been 
investigating  the  merits  of  the  different  electrical 
furnaces.  He  is  confident  that  the  electrical  reduc- 
tion of  iron  ores,  and  their  conversion  into  steel,  is 
a  commercial  possibility  under  the  conditions  which 
exist  in  the  Ottawa  Valley  and  near  the  city  of 
Ottawa.  The  difficulty  seems  to  be  only  in  the 
collection  of  sufficient  data  in  order  to  decide  which 
of  the  several  different  furnaces  and  processes  are 
the  most  excellent  and  therefore  the  most  desirable 
to  adopt.  Mr.  Simpson  is  continuing  his  investiga- 
tions with  a  view  of  utilizing  some  of  the  immense 
waterpower  at  the  Chats  Falls,  within  20  miles  of 
the  city  of  Ottawa,  for  the  purpose  of  producing 
iron  and  steel.  The  success  of  this  venture  would 
cause  the  Ottawa  Valley  to  become  the  center  of 
the  iron  and  steel  industry  of  Canada. 

Mayor  Joshua  Dyke  of  Fort  William,  Ont.,  says 
that  the  city  has  just  closed  a  deal  with  a  syndicate 
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of  Chicago  and  Philadelphia  men  by  which  the 
Kakabeka  Land  and  Electric  Company  agrees  to 
sell  power  to  the  town  in  any  quantity  at  :|iiS  per 
horsepower  per  annum.  The  company  will  begin  its 
work  on  the  Kakabeka  Fall  waterpower  in  lOO  days, 
and  it  agrees  to  have  developed  and  to  deliver  to  the 
town  of  Fort  William  5,000  horsepower  withm  two 
years.  The  company  gets  the  sole  right  to  sell  power 
from^  the  falls  for  40  years,  and  exemption  of  taxes 
on  all  poles  and  machinery  in  the  city  for  25  years. 
The  city  retains  its  franchise  of  light  and  wat^. 


New  England  News. 

Boston,  September  19.— The  city  of  Lowell,  Mass., 
has  encountered  a  serious  obstacle  to  its  plan  to 
have  all  wires  of  companies  doing  business  in  elec- 
trical lines  there  placed  in  underground  conduits. 
.\  communication  from  the  Western  Union  Telegraph 
Company  was  received  within  a  few  days,  wherein 
the  claim  of  the  company  is  that  it  has  rights,  under 
federal  statutes,  to  maintain  poles  m  the  thorough- 
fares of  any  municipality.  An  effort  to  adjust  the 
matter  by  an  agreement  satisfactory  to  the  city  au- 
thorities and  the  telegraph  company  will  be  made, 
but  the  contention  of  the  company  is  regarded  as 
a  valid  one  by  legal  authorities,  and  arbitrary  meas- 
ures to  compel  the  company  to  accede  to  the  wishes 
of  the  citizens  will  have  to  be  cut  out  of  any  pro- 
ceedings that  may  be  in  contemplation. 

A  large-sized  factional  fight  among  the  voters  of 
the  Forest  Hills  section  of  Boston  is  in  prospect 
over  the  project  for  an  extension  of  the  Boston 
Elevated  Railway  Company's  overhead  section  from 
its  present  terminus  to  that  point,  a  distance  of 
about  two  miles.  The  extension  would  give  much 
needed  rapid  transit  to  a  large  stretch  of  suburban 
territory,  and  relieve  congestion  at  the  present  ter- 
minal, but  it  is  opposed  by  many  owners  of  property 
along  the  route  and  by  influential  residents,  although 
backed  by  a  strong  contingent  that  would  consider 
the    service    a    great   benefit. 

Residents  of  the  town  of  Needham.  Mass.,  are 
preparing  a  petition  to  the  Boston  and  Worcester 
Street  Railway  Company  for  a  branch  line  from  the 
town,  to  connect  with  the  company's  main  line  at 
Newton  Highlands,  and  give  quicker  access  to  Bos- 
ton. 

Gen.  William  A.  Bancroft,  president  of  the  Boston 
Elevated  Street  Railway  Company,  has  been  in  con- 
ference with  the  Brooklinc  (Mass.)  selectmen  rela- 
tive to  the  speed  limit  in  that  town,  which  is  now 
set  at  10  miles  an  hour,  whereas  the  company  de- 
sires a  leeway  np  to  15  miles,  at  least,  and  in  the 
more  open   sections    an  even  greater  speed. 

By  a  recent  general  order  to  employes  of  the 
Boston  Elevated  Street  Railway  Company  it  appears 
that  the  services  of  the  legal  department  of  the  cor- 
poration are  made  available  for  the  employes,  free 
of  charge,  whenever  they  desire  professional  advice 
on  any  matter  of  legal  business  which  may  concern 
them  personally. 

Last  Saturday  was  the  second  annual  field  day 
of  the  athletic  association,  composed  of  employes 
of  the  General  Electric  Company's  plant  at  Lynn. 
Mass.,  and  a  large  gathering  of  the  workmen  and 
their  families  at  the  Point  of  Pines,  a  summer 
resort  at  Revere  Beach,  witnessed  the  athletic 
tournament,  which  was  a  feature  of  the  occasion. 
Track  and  field  events,  a  vaudeville  entertainment 
and  dancing  were  on  the  programme.  B. 
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der  a  new  agreement  will  receive  for  the  first  six 
months  20  cents  per  hour,  the  next  six  months  21 
cents,  and  men  who  have  been  in  the  company's 
service  for  one  year  will  get  22  cents  an  hour. 

Directors  of  the  Western  Ohio  Railway  Company 
met  in  the  offices  of  M.  J.  Mandelbaum  &  Co.  at 
Cleveland  and  elected  the  following-named  officers: 
President,  A.  E.  Akins ;  first  vice-president,  L.  J. 
Wolf;  second-vice-president  and  general  maiiager, 
F.  D.  Carpenter;  secretary,  H.  C.  Lang;  treasurer, 
M.   J.    Mandelbaum. 

The  Central  Heat,  Light  and  Power  Company 
will  be  incorporated  soon  with  $200,000  capital  to 
furnish  heat,  light  and  power  to  the  merchants  and 
manufacturers  in  the  section  of  Cleveland  bounded 
by  Euclid  Avenue,  Ontario  Street,  Prospect  Street 
and  Sheriff  Street.  The  business  houses  in  this  sec- 
tion now  pay  annually  for  these  commodities  about 
$55,000. 

E.  L.  Taylor,  prosecuting  attorney  for  Franklin 
County,  has  brought  suit  in  the  Superior  Court  at 
Columbus,  to  test  the  claim  of  the  Columbus  Street 
Railway  Company  to  five  perpetual  franchises  held 
by   it  in   the   streets  of  that  city. 

Vice-president  W.  C.  Johnson  of  the  Cincinnati 
Board  of  Public  Service  is  again  agitating  the  organi- 
zation of  a  city  department  for  the  inspection  of 
street-car  service.  He  says  that  matters  pertaining 
to  the  service  and  complaints  of  citizens  are  referred 
to  the  companies  and  receive  attention  only  when 
they  care  to  give  it.  He  thinks  there  should  be  a 
department  operated  the  same  as  the  office  of  the 
waterworks  superintendent  and  that  all  complaints 
should  be  referred  to  that  department  for  investiga- 
tion. Poor  service,  insufficient  number  of  cars  on 
any  line  and  all  other  matters  of  this  kind  would 
come  under  this  head  and  could  be  taken  up  by  a 
city  official  more  advantageously  than  by  individuals. 

-W.   S.   H. 
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paying  over  to  the  company  the  $60,000   which  has 
been  raised  by  taxation  for  a  municipal  plant. 

George  Whysall  has  resigned  as  general  manager 
of  the  Evansville  Electric  Light  Company  and  ac- 
cepted the  general  management  of  the  Columbus, 
Delaware  and  Muncie  Traction  line.  This  com- 
pany not  only  operates  this  line  of  50  miles  but 
numerous  extensions.  The  first  car  was  run  over  the 
main  line  a  little  over  a  week  ago.  F. 


From  the  Buckeye  State. 

Cleveland,  Ohio,  September  19. — The  electric  rail- 
way now  building  from  Middlefield  to  Sharon  passes 
through  a  section  of  country  that  has  no  steam 
railway  facilities,  and  this  gives  an  outlet  for  farm 
produce.  The  officers  of  the  Cleveland  and  Sharon 
Electric  Railway  Company  are :  President,  Dr.  C.  S. 
Fenton,  Orangeville,  Ohio ;  vice-president,  E.  W. 
Fisher,  Cleveland;  secretary  and  treasurer,  George 
H.  Pomeroy,  Cleveland.  The  general  offices  of  the 
company  are  in  the  New  England  Building,  Cleve- 
land. 

The  interurban  lines  entering  Cleveland  have  had 
more  business  than  they  could  handle  and  give 
good  accommodation.  The  earnings  show  a  very 
satisfactory  increase  over  last  year's  business  so 
far.  Cleveland  suburban  lines  are  planning  "lim- 
ited" trains  for  next  season's  service.  The  success 
of  this  feature  oti  the  Painesville  and  Eastern  this 
season  has  convinced  managers  that  it  is  a  profit- 
able venture. 

Lideed,  Ohio  electric-railway  lines  in  general  are_ 
doing  a  profitable  business.  The  gross  earning  of 
the  Stark  County  electrics  for  the  month  of  Au- 
gust was  $10,850.  For  the  last  three  months  the 
running  expenses  have  been  only  40  per  cent,  of 
the  income.  The  company  will  soon  have  the  line 
completed  to  Salem.  The  Northern  Ohio  Traction 
and  Light  shows  gross  earnings  for  August  of 
$97,000.  Labor  Day's  receipts  were  $4.50°.  roughly 
estimated.  Tlie  Western  Ohio's  statement  for  Au- 
gust shows  gross  earnings  of  $25,941.  After  paying 
expenses  of  operating,  taxes,  etc.,  there  is  a  balance 
of  $4„357-  ,       . 

The  scale  of  the  employes  of  the  Pennsylvania 
and  Mahoning  Valley  Electric  Railway  Company, 
running  from  Warren  through  Youngstown  to  New 
Castle,  Pa.,  expired  August  isth.  The  men  had 
l)cen  getting  18,  19  and  20  cents  per  hour,  and  un- 


Information  from  Indiana. 

Indianapolis.  September  21. — .A  new  legal  ques- 
tion has  been  raised  before  the  City  Council  of 
Lebanon,  in  the  matter  of  granting  a  franchise  for 
an  electric  line  between  Anderson  and  Lebanon  to 
W.  B.  Campbell.  Judge  Artman  holds  that,  under 
the  law  an  individual  cannot  acquire  franchises  for 
such  purposes  either  by  grants  from  city  councils  or 
by  condemnation  proceedings,  and  that  city  legislative 
bodies  cannot  grant  franchises  except  to  duly  in- 
corporated   companies. 

Franklin  and  Harrison  Townships  in  Harrison 
County  have  voted  favorably  on  a  two  per  cent,  sub- 
sidy tax  in  aid  of  an  electric  line  to  be  built  from 
New  Albany  to  Corydon.  Robert  Denbo,  80  years 
of  age  and  who  has  never  ridden  on  a  passenger 
train  or  an  electric  car  in  his  life,  advocated  and 
voted  for  the  tax,  and  savs  he  e.xpects  to  take  his 
first  railroad  ride  in  an  electric  car  when  operated 
on  the  route  within  sight  of  which  he  has  lived 
nearly  all  his  life. 

The  City  Council  of  Bedford  has  granted  a  fran- 
chise to  the  Scott  Electric  Railway  Company,  which 
proposes  to  build  an  electric-railway  svstem  in  Bed- 
ford. The  company  is  required  to  file  a  bond  of 
$5,000  to  guarantee  the  carrying  out  of  the  terms 
of  the  grant  within  the  time  fixed. 

J.  P.  McGeath,  who  has  secured  all  the  right-of- 
way  and  franchises  for  the  Oil  Belt  Traction  line, 
announces  that  Contractor  Maxwell  of  Boston  is  on 
his  wav  with  machinery  for  the  construction  work. 
The  Oil  Belt  line  will  extend  from  Hartford  City 
to  Matthews,  Fairmount  and  Alexandria,  a  distance 
of  21  miles,  and  has  already  been  financed. 

The  contract  for  the  construction  of  the  power 
house  at  Rushville  for  the  Indianapolis  and  Cin- 
cinnati Traction  Company,  will  be  let  this  week. 
C.  L.  Henry,  president  of  the  road,  was  in  Chicago 
last  week  consulting  Sargeant  &  Lundy  concerning 
the  steel  contract  and  other  matters  concerning 
the  power  house. 

C.  N.  Wilson,  a  representative  of  the  Appleyard 
traction  line  syndicate  of  Ohio,  has  asked  the  City 
Councils  of  Columbus.  Greensburg,  Connersville  and 
Richmond  for  franchises  for  the  proposed  Columbus, 
Greenburg  and  Richmond  electric  road.  The  work 
is  to  begin  within  one  year  and  the  cars  to  be  in 
operation   within   two   years. 

George  Townsend,  president  of  the  Indianapolis, 
Lebanon  and  Frankfort  line,  drove  the  last  spike 
on  the  14th  instant,  thereby  comoleting  the  line  six 
hours  in  advance  of  the  time  allowed  bv  bond.  A 
trial  trip  was  made  over  the  line  next  day  and  re- 
markably good  time  made.  The  line  will  be  in  full 
operation,  running  cars  each  way  oit  an  hourly  sched- 
ule in  a  few  days.  Mr.  Townsend  savs  the  company 
will  have  the  Lebanon-Crawfordsville  branch  and 
the  Frankfort-Lafayette  branch  of  this  line  completed 
by  December   ist. 

The  Consolidated  Traction  Company,  which  is 
building  a  line  between  Indianapolis  and  Crawfords- 
ville,  has  completed  a  survey  of  an  extension  to 
Danville  and  asked  for  a  franchise  to  enter  that 
city   over    Main    Street. 

A  company  of  citizens  composed  of  Charles  Mc- 
Culloch,  Henry  Beadell  and  others  of  Ft.  Wayne, 
has  issued  an  address  to  the  people  offering  to  build 
the  eitv .  an  electric-light  plant  wdiich  will  furnish 
street  lights  for  $70  a  year  and  charge  10  cents  a 
kilowatt  for  commercial  use.  The  plant  is  to  be- 
come the  property  of  the   city  in   10  years,  the  city 


Michigan. 

Detroit,  September  18. — Architect  R.  E.  Rasemun 
has  made  plans  for  a  generating  plant  for  the  Edi- 
son Illuminating  Company  of  Detroit.  The  con- 
struction will  be  of  brick,  concrete  and  steel,  and 
the  building  will  be  fireproof.  It  will  be  48  by  100 
feet  on  the  ground  and  two  stories  high.  The  roof 
will  be  asphalt  and  concrete  and  the  exterior  pressed 
brick.  The  appearance  will  be  attractive.  The  wire 
glass  which  will  be  used  in  the  building  will  be 
somewhat  of  a  novelty  in  Detroit.  Especially  is 
this  true  of  the  polished  plate  glass  which  will  be 
used  in  the  front  windows,  as  very  little  of  this 
material  has  heretofore  been  used  in  Detroit  build- 
ings. This  glass  is  made  by  easting  a  section  of 
wire  netting  in  the  center  of  the  glass,  making  it 
practically  impossible  to  break  it  by  warping  or 
springing.  The  contracts  for  the  construction  of 
the  building  have  been  let. 

Matt  Finn  has  purchased  the  lighting  bonds  from 
the  village  of  River  Rouge  and  handed  over  $28,000. 
Work  on  the  lighting  plant  and  system  will  be  started 
at  once,  as  the  council  has  awarded  the  contracts 
for  all  the  work.  It  is  hoped  to  have  the  streets 
lighted  before  the  end  of  the  year. 

William  Adams,  an  electrician  from  Detroit,  is 
asking  the  Common  Council  of  Birmingham  for  a 
franchise  for  an  electric-lighting  plant.  He  offers  to 
furnish  25  street  lights  at  $80  per  light  and  estimates 
the  cost  of  lighting  dwellings  at  $1  per  month. 

The  Packard  Motor  Car  Company  of  Detroit  has 
reincorporated  under  Michigan  laws,  with  a  capital 
of  $400,000.  Its  new  factory  near  Milwaukee  Junc- 
tion  is   about   completed. 

The  Peerless  Motor  Company  of  Lansing  has  been 
incorporated  with  $13,000  capital. 

Peter  B.  DeLisle's  street-railway  proposition  has 
been  turned  down  by  the  Delray  council,  after  a 
warm  debate,  but  it  will  come  up  again.  DeLisle's 
plan  is  to  operate  a  line  between  the  River  Street 
line  and  the  Fort  Street  line  of  the  Detroit  Lhiited 
Railway,  thus  cutting  through  a  thickly  populated 
territory,  including  the  principal  residence  district 
of  the  laboring  people  of  Delray.  All  the  clauses 
of  the  proposed  agreement  were  approved  of  by  the 
councilmen  except  the  30-year  stipulation,  they  being 
in  favor  of  granting  a  franchise  of  but  15  years'  dura- 
tion. 

The  Michigan  Traction  Extension  Company  of 
Kalamazoo  has  been  incorporated  with  a  capital  of 
$25,000. 

M'.  R.  Bacon  and  Frank  Nellis,  the  projectors  of 
the  big  water  plant  to  be  installed  on  the  Huron 
River,  arc  busy  at  work  perfecting  plans,  and  it  is 
hoped  to  start  active  operations  shortly.  The  Wy- 
andotte men  are  backed  by  Ohio  capitalists,  who  see 
great  possibilities  in  the  plan  and  are  willing  to  back 
the  projectors  to  the  fullest  extent. 

Members  of  the  executive  board  of  the  Detroit 
Street  Railway  Men's  Association  have  determined 
to  present  to  the  men  at  the  next  general  meeting 
a  plan  of  life  insurance  in  connection  with  the  other 
benefits  of  the  union.  The  idea  is  to  assess  each 
member  of  the  union  $1  every  time  a  street-railway 
man  dies.  This  would  mean  about  $1,300  in  cash, 
and  it  is  believed  that  on  an  average  it  would  not 
cost  each  member  more  than  two  or  three  dollars 
a  year.  Last  year  there  were  but  two  deaths  in 
tile    association. 

The  contract  for  completing  the  Toledo  and  Michi- 
gan electric  road  west  from  Adrian  to  Coldwater 
has  been  awarded  to  John  Seymore,  and  is  to  be 
finished  by  July  4,  1904.  The  grading  has  already 
been  begun  and  30  teams  and  a  large  force  of  men 
are  at  work  on  it. 

The  National  Lead  Company  of  New  Jersey,  the 
Central  Electric  Comnany  and  the  Gregory  Electric 
Company,  the  latter  two  Illinois  corporations,  have 
filed  a  petition  asking  that  the  Columbia  Iron  Works 
of  St.  Clair  by  adjudicated  a  bankrupt.  The  Detroit 
Trust  Company  was  appointed  temporary  receiver 
and  the  hearing  is  set  for  September  21st.  The 
company  claims  assets  of  $409,000  and  liabilities  of 
$370,000. 

The  Frsher  Electrical  Company  of  Detroit  has  just 
closed  contracts  for  lo-ton  electric  cranes  for  the 
Battle  Creek  Iron  Works,  the  Union  Steam  Pump 
Company  and  John  Brennan  &  Co.,  all  of  Battle 
Creek,  and  the  Huetteman  &  Crarner  Comnany  nf 
Detroit.  C.  G.  W. 


Southern  Developments. 

Charlotte,  N.  C.  September  19. — The  power  house 
of  the  Catawba  Power  Company's  big  plant  near 
Fort  Mills,  S.  C,  is  "now  nearing  completion,  and  it 
is  proposed  to  have  the  machinery  installed  by  the 
time  the  big  dam  is   completed. 

As  the  result  of  the  consolidation  of  a  number 
of  southern  water  power  companies  there  has  been 
formed  in  South  Carolina  the  Southern  Water 
Power  Company  with  $2,000,000  capital.  The  cen- 
ter of  operations  will  be  at  Greenville  and  the  com- 
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panv  will  expend  more  money  than  any  similar  con- 
cern has  ever  spent  in  the  state.  While  details  are 
not  given  ont  it  is  beUeved  that  the  project  will 
proA'e   a   success. 

The  Jamestown  Island  Park  and  Land  Company 
of  V'ir^nia  proposes,  among  other  extensive  im- 
provements, to  build  an  electric  railway  from  James- 
town to  Williamsburg,  Yorktown  and  other  points, 
also  a  branch  line  from  Gloucester  Point  to  ilathews 
Courthouse.  Part  of  the  route  will  be  completed 
by  November  ist.  The  capital  stock  of  the  com- 
pany will  be  $2,000,000. 

The  town  of  Timmonsville.  S.  C,  is  figuring  on 
the   building   of   an   electric-lighting   plant. 

The  St.  Joseph,  Savannah  and  Northern  Street 
Railway  Company  of  Savannah,  Mo.,  has  been  in- 
corporated. It  is  proposed  to  construct  an  inter- 
urban  line  between  the  above-named  tow-ns  and  cities. 

A  movement  is  on  foot  for  an  electric  raihvay  for 
Georgetown,  S.  C.  R.  M.  Barnes  is  among  those 
interested. 

.■\bout  400  men  are  now  engaged  on  the  electric 
plant  of  the  Cape  Fear  Electric  Power  Company  at 
Buckhorn  Falls,   near  Fayetteville,   N.  C. 

Yazoo  City,  Miss.,  is  installing  a  new  water  and 
electric-light  plant.  A  day  power  circuit  will  be 
put  in  and  an  electric  line  may  be  built  later  on. 

.\  movement  is  on  foot  to  build  an  electric  line 
to  connect  Bennettsvillc  and  Dillon,  S.  C.  L. 


Kentucky. 

Louisville,  September  19. — The  taxpayers  of  Frank- 
lin Township,  Harrison  County,  Ind.,  have  voted  to 
donate  two  per  cent,  on  the  tax  valuation  of  the 
property  to  aid  the  Louisville  and  Southern  Indiana 
Traction  Company  in  building  its  line  to  Corydon. 
This  will  amount  to  something  over  $11,000.  Other 
townships  in  the  same  county  are  taking  like  action, 
and  it  is  thought  that  the  line  will  be  built  the  com- 
ing summer.  The  territory  along  the  line  is  excel- 
lent for  summer  residences,  and  it  is  tliought  the 
Louisville  people  will  invest  largely  in  that  direc- 
tion  in  case  the  line  is  built. 

The  Louisville  Hotel  Company  has  awarded  the 
contract  for  a  new  electric  plant  for  the  hostelry. 
It  will  furnish  lights  and  current  for  other  purposes 
about  the  building. 

The  Louisville  and  Interurban  Raihvay  Company 
has  brought  condemnation  proceedings  against  a 
number  of  propertj-  owners,  and  that  against  Fred 
Diersing  is  now  in  progress  in  the  courts  at  Louis- 
ville. 

The  Louisville  Railway  Company  has  decided  to 
lay  a  third  rail  on  all  lines  over  which  interurban 
roads  desire  to  operate  cars.  In  some  instances  this 
will  obviate  the  necessit}'  of  the  interurbans  secur- 
ing franchises  to  reach  the  business  portion  of  the 
city.  The  Kentucky  Traction  has  secured  its  own 
right-of-way,  but  the  Ohio  Valley  Traction  Com- 
pany has  had  considerable  trouble  in  securing  rights. 
The  company  will  be  benefited  by  this  decision  of 
the  city  company.  The  roads  will  probably  erect  a 
freight  depot  near  the  corner  of  Fifth  and  Market 
Streets  in  the  event  that  all  lines  secure  franchises 
or  rights  that  will  enable  their  cars  to  reach  that 
point. 

The  Louisville  and  Southern  Indiana  Traction 
Company  has  voted  to  issue  $1,000,000  bonds  for  the 
purpose  of  carrying  out  its  plans  of  improvements 
and  extensions,  although  as  yet  no  particular  sums 
have  been  set  apart  for  special  purposes.  This  bids 
fair  to  be  one  of  the  most  extensive  properties  in 
this  section  of  the  countrj\  Samuel  InsuU  of  Chi- 
cago is  the  president  of  the  company,  and  R.  W. 
Waite  of  Louisville  is  vice-president  and  general 
manager. 

The  fighting  over  franchises  for  five  electric  routes 
in  Newport  still  continues.  It  seems  that  it  is  im- 
possible for  the  City  Council  and  the  railroad  men 
to  arrive  at  a  satisfactory  understanding  as  to  what 
streets  are  to  be  included  in  the  franchise,  which 
will  be  sold  to  the  highest  bidder  after  it  is  passed 
upon  by  the  city.  The  matter  has  been  before  the 
Cit}'  Council  for  months,  and  there  have  been  many 
lively  seances  between  the  railroad  men  and  council- 
men. 

Enough  of  the  stock  of  the  Louisville  Railway 
Company  has  been  deposited  to  warrant  the  con- 
templated change  in  the  system  and  the  inaugura- 
tion of  the  management  of  the  Louisville  Traction 
Company,  when  the  books  close  on  September  23d. 
It  is  not  known  what  action  will  be  taken  in  regard 
to  that  which  is  not  deposited.  C. 


$7,000  per  year.     There  are  about  3,000  commercial 
lights  on  the  system. 

The  electric-light  company  at  Omaha,  Neb.,  has 
made  all  connections  for  its  new  underground  .system 
which  replaces  about  700  poles. 

The  report  of  the  Electric-light  and  Power  Com- 
mission of  Marinette,  Wis.,  shows  an  increase  of 
income  of  the  last  year  over  that  of  the  year  before 
of  16  per  cent.  The  demand  for  service  is  said  to 
be  steadily  increasing. 

The  Iowa  City,  Kalona  and  Washington  (Iowa) 
Raihvay  Company  has  been  incorporated  with  a  cap- 
ital of  $50,000.  George  Rodman  of  Washington  is 
president  and  W.  J.  Welch  of  low-a  City,  secretary. 
The  company  will  construct  a  trolley  line  between 
the  cities  named. 

The  steel  skeleton  work  on  the  central  station  of 
the  Milwaukee  (Wis.)  Electric  Raihvay  and  Light 
Company  has  been  completed  and  work  has  begun 
on  the  brick-laying.  The  building  will  be  the  largest 
steel   building  in  the  Northwest. 

The  power  house  at  LeRoy,  Minn.,  will  be  en- 
larged and  a  new  electric  motor  added  to  the  equip- 
ment. 

Benjamin  Hathaway,  the  motorman  of  the  street 
car  which  killed  State  Senator  Sarau,  at  Oshkosh, 
Wis.,  recently,  has  been  exonerated  from  all  blame 
by  the   coroner's   jury. 

It  has  been  decided  to  build  a  power  plant  at 
Superior,  Wis.,  for  the  purpose  of  utilizing  the  sur- 
plus heat  from  the  coke  ovens.  A  plant  has  been 
operated  there  for  several  weeks  and  has  proved  such 
a  success  that  it  will  be  used  to  generate  electric 
power. 

The  Rockford,  Beloit  and  Janesville  Railway  Com- 
pany, with  offices  at  Rockford,  111.,  has  filed  a  trust 
deed  for  all  its  property  to  cover  an  issue  of  $1,000,- 
000  worth  of  first-mortgage  bonds.  Six  hundred 
thousand  dollars  of  this  is  to  take  up  a  former  issue 
and  the  remainder  for  improvements  and  extensions. 
This  is  thought  to  mean  an  extension  to  Madison. 
Wis.,  at  once. 

Oakes,  N.  D.,  is  talking  of  establishing  an  electric- 
light    plant. 

The  Dubuque  (Iowa)  and  Western  Raihvay  Com- 
pany proposes  to  build  a  trolley  line  from  Dubuque 
to  Independence,  via   Cascade. 

It  is  said  that  the  work  of  constructing  the  street- 
car line  at  Fargo,  N.  D.,  will  be  delayed  again  and 
that  it  will  be  impossible  to  finish  the  work  by  the 
date  set,  December  1st.  The  company  says  that  all 
contracts  have  been  let,  however,  and  that  it  has 
$200,000  in  cash  to  pay  for  the  work. 

The  Des  Moines  (Iowa)  Interurban  Railway  Com- 
pany will  build  an  electric  road  from  Des  Moines 
to  Ames.  The  new  line  will  parallel  the  North- 
western Railroad  for  32  miles. 

The  electric-light  plant  at  West  Liberty,  Iowa,  will 
be   extensively  improved   shortly. 

The  Serrin  electric-light  plant  and  the  Peterson 
mill  have  been  consolidated  at  Glenwood,  Miim., 
forming  the  Glenwood  Electric  Light  and  Milling 
Company,  incorporated  with  $25,000  capital.  M.  F. 
Dougherty  is  president  and  J.    R.    Serrin,  secretary. 

R. 


Northwestern  Notations. 

Minneapolis,  September  18. — Dr.  C.  O.  Stcaub  and 
his  associates  have  filed  their  acceptance  of  the 
franchise  for  a  trolley  line  from  Minneapolis  to 
Anoka,  which  was  granted  some  time  ago  by  the 
county  commissioners  of  Hennepin  County.  A  site 
at  Elk  River  for  a  dam  has  been  secured  and  the 
work  of  building  a  power  plant  will  be  commenced 
at  once.  It  is  reported  that  the  new  syndicate  will 
also  enter  as  a  competitor  for  the  Minneapolis  light- 
ing contract. 

An  electric-lighting  plant  costing  about  $6,000  will 
be  put  in  at  .Arcadia.  Wis. 

The  L.  G.  Campbell  Milling  Company  of  Blooming 
Prairie.  Minn.,  has  contracted  to  furnish  that  city 
with  electric  lights. 

Valley  City,  K  D.,  will  oflfer  the  clectric-Iight 
plant  for  sale,  as  it  has  been  running  behind  about 


fall    in    the    mountains,    as    the    roads    are    then    im- 
passable. 

The  Pelton  Water  Wheel  Company  has  been 
awarded  the  contract  by  the  Board  of  Public  Works 
at  Seattle,  Wash.,  for  furnishing  waterwheels  and 
equipment  for  the  new  municipal  power  plant  to  be 
erected  there.  The  consideration  amounts  to  $13,- 
oSo. 

That  the  work  of  transforming  the  North  Shore 
Railroad  from  a  steam  to  an  electric  line  is  a  per- 
fect success  was  attested  recently  in  a  trial  of  that 
portion  of  the  road  from  Sausalito  to  Mill  Valley. 
Although  a  part  of  the  road  is  of  recent  construc- 
tion and  the  equipment  new  and  unworn,  the  trial 
went  off  wonderfully  smooth  and  was  devoid  of 
any  of  the  petty  annoyances  which  usually  accom- 
pany such  an  event.  This  is  the  first  third-rail 
system  to  be  installed  in  the  state  and  marks  the 
introduction  of  electricity  as  a  factor  in  general 
railroading   in   the   West. 

N.  N.  Tracy  of  the  Tracy  Engineering  Company 
of  San  Francisco  is  now  in  Los  Angeles  making 
arrangements  for  putting  in  the  additions  to  the 
Pacific  Electric   Railway   Company's  plant. 

The  bids  of  Henshaw  &  Bulkey  of  Los  Angeles 
have  been  accepted  by  the  Corona  Gas  and  Electric 
Power  Company.  A  complete  steam  and  electric 
plant  is  to  be  installed  and-  in  running  shape  in  90 
days. 

Work  is  progressing  rapidly  on  the  plant  of  the 
Edison  Electric  Company  at  Los  Angeles.  About 
10,000  horsepower  is  to  be  generated. 

The  Vallejo,  Benecia  and  Napa  Railway  Company 
has  been  granted  a  franchise  for  an  electric  line  in 
Vallejo. 

The  Northwestern  Light  and  Power  Company  of 
Colville,  Wash.,  recently  placed  its  plant  at  Meyers 
Falls  in  active  operation.  At  present  only  a  part 
of  the  total  capacity  of  the  plant  is  ready  for  serv- 
ice, but  by  the  end  of  the  year  it  is  expected  that 
the  entire  plant  will  be  running.  Leffel  waterwheels 
are  used,  and  the  generators  are  of  the  Wagner- 
Bullock  manufacture.  The  towns  to  be  supplied 
with  light  and  power  are  Colville,  Meyers  Falls, 
Kettle    Falls.    Marcus,    Bossburg   and    Northport. 

The  first  electric  locomotive  to  be  turned  out  by 
the  Tacoma  Railway  and  Power  Company  was  fin- 
ished recently.  This  one  was  made  expressly  for 
the  freight  service  about  town.  Several  others  of 
the  same  type  are  in  course  of  construction ;  also 
two  large  ones  for  use  on  passenger  trains. 

Isaac  W.  Anderson  of  Spokane,  Wash.,  and  asso- 
ciates of  Philadelphia,  have  purchased  the  plant  of 
the  Walla  Walla  Gas  and  Electric  Company,  and 
will  commence  work  on  the  new  additions  soon. 
The  plant  at  Pendleton  has  also  been  purchased  by 
them,  and  they  announce  that  they  will  expend  $250,- 
000  in   improvements  and   extensions.  A. 


Among  the  Rockies. 

Butte,  Mont.,  September  18. — The  annual  election 
of  officers  of  the  Graeter  Electric  Company  was 
held  at  Dillon,  Mont.,  on  the  17th,  when  the  follow- 
ing-named officers  were  chosen :  President,  A.  E. 
Graeter ;  vice-president,  A.  D.  Young ;  secretary, 
A.  L.  Stone :  treasurer,  Joseph  Shinaberger ;  direct- 
ors, A.  E.  Graeter,  Joseph  Shinaberger  and  William 
Rowe. 

The  People's  Electric  Light  Company  of  Bbzeman 
has  begun  the  erection  of  a  45-foot  dam,  which, 
when  completed,  will  give  it  100  additional  horse- 
power. Five  hundred  horsepower  will  be  developed 
this  winter. 

Within  the  next  month  Dillon  will  have  one 
of  the  best  electric-light  plants  in  the  West  in  op- 
eration. The  Graeter  Electric  Company  by  that  time 
will  have  all  its  machinery  installed.  Power  will  be 
furnished  by  a  Victor  high-pressure   turbine. 

The  Missoula  Light  and  Power  Company  of  Mis- 
soula, Mont.,  has  under  contemplation  the  enlarging 
of  the  power  plant  at  Bonner,  which  will  cost  about 
$50,000. 

The  Grangeville  Electric  Light  and  Power  Com- 
pany is  pushing  work  on  the  new  power  plant  being 
built  on  the  Clearwater  River  in  Idaho.  A  "line  to 
Cottonwood  via  Denver,  is  now  being  arranged  for. 
The   plant   will   cost  $25,000.  H. 

On  the  Pacific  Slope. 

San  Francisco,  September  17.— E.  Wayman  of  the 
California  Electrical  Works  has  returned  from  his 
trip  to  Oregon  and  is  now  back  at  his  desk  again. 

J.  F.  Thompson  is  considering  the  proposition  of 
adding  an  electrical  department  to  his  plumbing  es- 
tablishment at  269  O'Farrell   Street,   San  Francisco. 

The  Pacific  Electric  Motor  Company  reports  that 
the  renting  of  motors  is  on  the  increase,  owing  to 
the  great  number  of  small  shops  in  the  manufac- 
turing districts  south  of  Market  Street  being  equipped 
with   electric  apparatus. 

Gibbons  &  Mulkey,  the  proprietors  of  the  Alturas 
electric-light  and  power  plant,  are  in  San  Fran- 
cisco purchasing  additional  machinery  to  enlarge 
the  capacity  of  the  plant.  They  wish  to  get  the 
machinery  installed   before   the   snow  commences  to 


Seattle,  Wash.,  September  17. — A  60-mile  electric 
line,  to  run  from  Spokane,  via  Newman  Lake  to 
Kathdrum,  then  looping  back  to  Cceur  d'Alene  City 
and  Liberty  Lake,  with  a  spur  to  Steamboat  Land- 
ing, on  the  Pend  d'Oreille  River,  and  a  branch  to 
Harrison,  is  proposed.  Eastern  capital  is  behind 
the  enterprise.  James  Edwards,  a  civil  engineer,  for- 
merly with  the  Northern  Pacific,  is  preparing  data 
to  be  submitted  to  the  promoters,  who  are  expected 
in  about  two  weeks. 

For  a  consideration  of  $6o,oco  the  Pendleton 
(Ore.)  electric-light  plant  was  sold  to  the  North- 
west Gas  and  Electric  Light  Company,  who  also  pur- 
chased the  Walla  Walla  plant  about  a  week  ago. 
It  intends  to  furnish  light  and  power  to  Pendleton, 
Ore.,  by  running  a  line  from  the  new  plant  to  be 
installed  at  Walla  Walla.  Towns  between  the  two 
places  will  be  furnished  with  light  and  power.  The 
new  plant  will  have  a  capacity  of  5,000  horsepower. 
Eventually,  a  street-car  system  will  be  installed  in 
Walla   Walla,   Wash. 

At  the  Ballard  (Wash.)  council  meeting  a  resolu- 
tion was  adopted  making  a  contract  with  the  Ballard 
Electric  Company  to  furnish  150  30-candlepower 
Nernst  lights  and  10  arc  lights.  The  small  lights 
will  be  placed  at  the  intersection  of  all  improved 
streets  and  will  cost  the  city  $15  per  year  each,  but 
in  case  the  city  takes  150  the  rate  will  be  only  $12 
per   light. 

A  mass-meeting  has  been  held  in  Monroe,  Wash., 
at  which  the  question  of  granting  an  electric-light 
franchise  to  C.  A.  Buck  was  indorsed.  The  matter 
of  granting  a  franchise  to  the  trolley  company,  which 
proposes  to  tap  Cherry  Valley,  was  also  indorsed. 
This  is  the  company  which  was  granted  a  franchise 
in  Snohomish  and  will  build  from  Snohomish  to 
Tolt,   in    King   County. 

The  Everett  Electric  Company  has  just  secured 
two  contracts,  one  for  the  electrical  equipment  for 
the  new  mill  at  Mukilteo,  Wash.,  and  the  other  for 
an  electric  plant  in  the  Sunset  copper  mine  at  Index, 
Wash.,   for   about   $4,500.  P. 


.\n  eastern  syndicate,  headed,  it  is  said,  by  Major 
William  Vincent  of  the  United  States  Guarantee, 
Loan  and  Trust  Company  of  New  York  city,  pro- 
poses to  build  an  electric  railway  between  Joplin 
and  Kansas  City,  Mo.  The  line  will  almost  parallel 
the  Joplin-Kansas  City  line  of  the  'Frisco,  and  take 
in  Galena,  Columbus,  Weir  City,  Scammon,  Pitts- 
burg and  Fort  Scott.  The  road  will  be  170  miles 
long.  It  is  the  intention  of  the  company  to  do  a 
general   freight  as   well   as  passenger   business. 
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PERSONAL. 

Charles  W.  Wasoii,  a  prominent  street-railway  man 
of  Cleveland,  returned  from  his  trip  around  the 
world  last  week  and  is  again  at  his  office. 

Mr.  Victor  C.  Alderson  has  been  appointed  to  the 
presidency  of  the  Colorado  School  of  Mines  at 
Golden,  Colo.  Professor  Alderson  was  formerly 
dean  of  Armour  Institute  of  Technology,  Chicago. 

John  F.  Seiberling,  a  prominent  business  man  of 
Akron,  Ohio,  is  dead.  At  one  time  he  owned  a 
controlling  interest  in  the  Akron  Street  Railway 
and  Illuminating  Company,  which  is  now  incor- 
porated in  the  Northern  Ohio  Traction  Company. 

Mitchell  Joannes  of  Green  Bay,  Wis.,  general 
manager  and  treasurer  of  the  Fox  River  Electric 
Railway  and  Power  Company,  is  reported  as  having 
retired  from  the  company.  A.  W.  Murphy,  who 
purchased  some  of  Mr.  Joannes'  stock,  is  named  as 
the  new   manager. 

E.  L.  Vogel  has  entered  the  employment  of  the 
Graton  &  Knight  Manufacturing  Company,  Manu- 
facturer of  belting,  as  special  agent,  with  head- 
quarters in  Chicago.  Mr.  Vogel  is  no  stranger  in 
the  belting  business,  having  been  with  the  Charles 
Munson  Belting  Company  until  about  nine  months 
ago. 

Manager  J.  M.  Clark  of  the  Dallas  (Texas)  street 
railway  and  other  electrical  interests  will,  on  October 
ist,  be  sivccecded  by  O.  M'.  Phinney  of  Boston, 
Mr.  Clark  will  go  to  Fort  Wayne,  Ind.,  to  become 
manager  of  the  Indiana  Traction  Company  and  also 
to  manage  the  Logansport,  Lafayette  and  Lima  elec- 
tric   lines    and   kindred   properties. 

The  chair  of  physics  and  electrical  engineering 
at  the  Thomas  S.  Clarkson  Memorial  School  of 
Technology  has  been  filled  by  the  appointment  of 
Byron  Briggs  Brackett,  A.  M.,  a  graduate  of  Syra- 
cuse University,  with  a  Ph.  D.  degree  from  Johns 
Hopkins  University.  He  is  an  associate  member  of 
the  American  Institute  of  Electrical  Engineers  and 
member  of  the  Ainerican  Association  for  the  Ad- 
vancement of  Science.  Besides  a  varied  teaching  ex- 
perience. Dr.  Brackett  has  had  practical  electrical- 
engineering  experience  comprising  the  inspection  and 
testing  of  all  the  cable  manufactured  for  the  United 
States  Army  during  the  Spanish-American  war  by 
the  General  Electric  Company  of  Schenectady,  N.  Y., 
a  year's  work  with  the  late  Prof.  Henry  A.  Row- 
land of  the  chair  of  physics  of  Johns  Hopkins  Uni- 
versity, in  the  development  of  the  Rowland  printing 
telegraph  and  considerable  experience  in  commercial 
electrical    testing    at   various    times. 


ELECTRIC  LIGHTING. 

The  city  of  Halls,  Tenn.,  is  about  to  install  an 
electric-light  plant. 

Work  has  been  commenced  on  the  electric-light 
plant   at   St.   Charles,   Minn. 

At  Jefferson,  Texas,  the  citizens  have  voted  to 
issue  bonds  for  the  erection  of  an  electric-light  plant. 

The  electric-light  plant  at  Rock  Rapids,  Iowa,  is 
to  be  enlarged  and  new  machinery  will  be  installed. 

The  franchise  for  supplying  electric  light  and 
power  to  the  city  of  Richfield,  Utah,  has  been  let 
to  W.  H.   Seegmiller. 


ELECTRIC  RAIL'WAYS. 

It  is  proposed  to  extend  the  electric  street  rail- 
way of  Hannibal,  Mo.,  to  Mark  Twain  Cave,  sev- 
eral   miles    south   of   the    city. 

The  old  Front  Street  cable  power  house  in  Seattle, 
Wash.,  owned  by  the  Seattle  Electric  Company  has 
been  entirely  destroyed  by  fire.  The  building  covered 
an  entire  block  and  had  not  been  used  as  a  power 
house  for  several  years.  Aside  from  the  building, 
only  a  few  cars  were  burned. 

Fire  recently  destroyed  the  transformer  house  of 
the  Snoqualmie  Power  Company  at  Snoqualmic, 
Wash.,  shutting  off  power  from  the  street-railway 
lines  in  Seattle  and  Tacoma,  from  the  Seattle  and 
Tacoma  Interurban  and  the  Seattle  and  Benton 
Railway.  It  also  cuts  off  the  lights  from  Benton 
and  Tacoma.  It  will  be  two  weeks  before  the  dam- 
age can  be  repaired.  Meanwhile  it  may  be  possible 
to  transmit  a  little  power,  of  which  Tacoma  will 
receive  the  first  benefit. 


SOCIETIES  AND  SCHOOLS. 

A  number  of  tournaments  and  a  card  party  were 
among  the  interesting  social  features  of  the  conven- 
tion of  Edison  Illuminating  Companies  at  Thousand 
Islands,  N.  Y.  On  September  8th  a  handicap  golf 
tournament  for  members  was  held,  in  which  Mr. 
J.  B.  McCall  of  Philadelphia  won  the  first  prize,  with 
the  net  score  of  75,  and  Mr.  J.  W.  Howell  of  Har- 
rison, the  second  prize,  with  the  net  score  of  ^^. 
The  prizes  for  the  tournament  were  donated  by  the 
General  Electric  Company.  In  the  evening  a  pro- 
gressive card  party  for  the  ladies  was  held,  Mrs. 
J.  H.  Quine  winning  the  first  prize,  Mrs.  A.  L. 
Rohrer  the  second,  and  Mrs.  Samuel  Insull  the 
third.  The  croquet  tournament  for  the  ladies,  which 
began  on  the  8th,  was  concluded  on  the  gth.  Miss 
Alice  Anthony  winning  the  first  prize  and  Mrs. 
C.    D.    Haskins    the    second.     A    mixed     foursome 


tournament  was  played  on  the  afternoon  of  the 
gth,  which  resulted  in  Mrs.  J.  R.  Lovejoy  and  Mr. 
W.  H.  Johnson  winning  the  first  prize  by  the  net 
score  of  87,  and  Mr.  and  Mrs.  Louis  A.  Ferguson 
the  second  prize,  with  the  net  score  of  95.  These 
prizes  were  also  donated  by  the  General  Electric 
Company. 


PUBLICATIONS. 


Bulletin  No.  136,  issued  by  the  Stanley  Electric 
Manufacturing  Company,  Pittsfield,  Mass.,  deals 
with  S.  K,  C.  induction  motors.  These  are  sup- 
plied with  armatures  of  the  squirrel-cage  type  and 
also  with  a  starting  compensator  to  be  connected 
to  the  line  and  the  motor.  Considerable  information 
is  given  regarding  each  of  the  various  types  which 
are  illustrated. 

A  very  handsome  and  complete  catalogue  issued 
by  the  Phoenix  Glass  Company  of  New  York  con- 
tains 108  pages  bearing  1,000  designs  of  globes  and 
shades  for  electric  and  gas  fixtures.  It  is  bound 
in  green  cloth  with  handsome  lettering  in  silver.  All 
manner  of  globes  and  shades  are  pictured  in  almost 
every  tint,  capable  of  harmonizing  with  any  color 
of   interior   decoration. 

"Soldering  Sense,"  a  little  catalogue  from  the 
L.  B.  Allen  Company,  Chicago,  sets  forth  the  merits 
of  the  Allen  soldering  sticks,  salts,  pastes  and  com- 
mutator lubricant.  Directions  are  given  for  the 
application  of  the  various  compounds  in  different 
kinds  of  soldering.  They  are  convenient  to  handle 
and  are  non-corrosive  substances,  which  recommends 
them  to  certain  classes  of  work. 

A  neat  eight-page  bulletin  was  issued  by  the 
Crocker-Wheeler  Company,  especially  for  the  con- 
vention of  the  American  Street  Railway  Association 
and  describes  "A  Crocker-Wheeler  Railway  Gener- 
ator." The  cover  bears  a  handsome  picture  of  the 
generator  in  question,  and  there  are  besides  three 
other  illustrations  of  different  parts  of  the  machine. 
A  few  paragraphs  of  descriptive  matter  accompany 
the    illustrations. 

An  excellent  paper  was  read  by  Mr.  John  W. 
Ferguson  of  the  Chicago  Edison  Company  at  the 
last  meeting  of  the  National  Electric  Light  Associa- 
tion on  "Tactful  Relations  with  Customers,"  a  sub- 
ject of  great  importance  to  all  public-service  com- 
panies. While  the  paper  was  addressed  primarily 
to  those  concerned  with  electric  lighting,  it  con- 
tained so  many  valuable  suggestions  of  general  ap- 
plication that  the  American  Telephone  and  Tele- 
graph Company  has  distributed  copies  of  the  paper 
among  its    employes  in  all  parts  of  the  country. 


TELEGRAPH. 


The  United  States  cable  ship  Burnside,  with 
General  A.  W.  Greely,  chief  signal  officer  of  the 
United  States  army,  and  Colonel  James  Allen  of 
the  Signal  Corps  on  board,  has  sailed  for  Alaska 
to  continue  the  work  of  laying  the  cable  from  the 
head  of  Lynn  Canal,  by  way  of  Sitka,  to  Seattle, 
Wash.  On  board  the  Burnside  was  600  miles  of 
cable.  She  will  proceed  direct  to  Juneau,  where, 
after  making  a  short-line  connection,  she  will  leave 
for  Sitka,  paying  out  about  250  miles  between  the 
two  towns,  and  continuing  south  from  the  capital 
by  the  open  sea  as  far  as  the  cable  will  reach,  to  a 
point   off   Queen   Charlotte   Isle. 


TRADE  NEWS. 


The  Marion  Insulated  Wire  and  Rubber  Company 
of  Marion,  Ind.,  has  built  a  new  plant  at  Marion, 
and  is'  now  completing  factory  buildings.  R.  E. 
Lucas,  formerly  of  the  Indiana  Rubber  and  In- 
sulated Wire  Company,  is  secretary  and  general 
manager   of  the    new   company. 

On  September  igth  the  Willard  Storage  Battery 
Company  of  Cleveland  closed  an  order  wdth  the 
Truscott  Boat  Manufacturing  Company  of  St.  Jo- 
seph, Mich.,  for  31  sets  of  batteries  of  44  cells  each, 
to  be  used  for  operating  the  launches  at  the  Louisi- 
ana Purchase  Exposition.  The  batteries  are  to  have 
a  capacity  of  140  amperes  each. 

The  Electric  Machinery  Company  of  Minneapolis, 
Minn.,  one  of  the  largest  manufacturers  of  dynamos 
and  motors  in  the  Northwest,  is  making  an  active 
canvass  for  business  and  desires  to^  correspond  with 
those  wishing  to  represent  it  in  unoccupied  territory. 

The  Chicago  Lumber  and  Coal  Company  of  Min- 
neapolis, under  the  skilful  management  of  A.  E. 
Darling,  did  a  pole  business  this  year  which  exceeded 
its  highest  expectations.  This  company  has  filled 
some  very  large  oi-ders  for  poles,  but  still  has  on 
hand  quite  a  stock.  It  is  in  a  position  to  make 
especially  attractive  prices  on  20  to  50-foot  poles 
and  will  be  pleased  to  hear  from  those  open  for 
bargains  in  this  line. 

A  recent  and  important  contract  by  the  Union 
Switch  and  Signal  Company  is  that  for  the  North 
Shore  Railway  of  California.  On  this  road,  which 
runs  about  30  miles  north  from  Saus'alito,  Cal., 
across  the  bay  from  San  Francisco,  the  electric 
semaphore  system  of  automatic  block  signals  is  to 
be  used  with  a  track  circuit.  This  being  a  high- 
tension,  third-rail  electric  road,  alternating  current 
will  be  used  for  the  signal   system. 

Rossiter,  M'acGovern  &  Co.  of  New  York  offer  to 
the    public     some     second-hand     Westinghouse    and 


General  Electric  alternating-current  apparatus,  in- 
cluding two  General  Electric  direct-connected  units 
of  Coo  and  800  kilowatts  capacity,  Westinghouse  al- 
ternating-current motors,  belted  generators  and  Gen- 
eral Electric  induction  motors;  also  several  trans- 
formers. The  apparatus  is  said  to  be  in  excellent 
condition  and  of  late  type.  The  offices  of  the  com- 
pany are  in  the  Whitehall  Building,  17  Battery 
riace. 

Sealed  proposals  will  be  received  at  the  office  of 
Supervising  Architect  James  K.  Taylor,  Treasury 
Department,  Washington,  D.  C,  until  October  22d, 
for  the  construction,  including  plumbing,  heat- 
ing apparatus,  electric  wiring  and  conduits,  of  the 
postoffice  at  Kirksville,  Mo.,  in  accordance  with  the 
drawings  and  specification,  copies  of  which  may  be 
had  at  the  office  of  the  postmaster  at  Kirksville. 
Mo.,  or  at  the  office  of  the  supervising  architect. 

W.  T.  Reynolds,  the  well-known  cedar-pole  dealer 
of  Minneapolis,  Minn.,  states  that  the  demand  for 
poles  was  unusually  brisk  during  the  current  year. 
Besides  supplying  his  regular  custom'ers,  Mr.  Rey- 
nolds added  a  large  number  of  new  consumers  to 
his  long  list.  Although  Mr.  Reynolds'  stock  of  poles 
is  well  diminished,  he  is  in  a  position  to  fill  orders 
for  any  size  poles.  He  has  on  hand  quite  a  number 
of  18  and  20-foot  four  and  five-inch  poles  which  he 
is  willing  to  dispose  'of  at  attractive  prices. 

The  firm  of  Hughes-Mackintosh  Company  of 
Minneapolis,  dealer  in  cedar  poles  and  other  lumber, 
is  now  known  as  the  Earles-Mackintosh  Company, 
J.  A.  Hughes  having  sold  his  interest  in  the  com- 
pany to  J.  P.  Lansing,  heretofore  manager  of  the 
cedar  department.  The  company  states  that  it  is 
better  equipped  than  ever  to  handle  orders  for  cedar 
poles  and  expects  to  do  a  large  business  in  that 
line  hereafter.  Mr.  Lansing  is  known  as  a  rnost 
energetic  worker,  and  his  careful  management  will 
no  doubt  add  many  customers  to  the  company's  roll. 

The  Electric  Storage  Battery  Company  of  Phila- 
delphia has  recently  closed  contracts  for  the  instal- 
lation of  batteries  of  the  Chloride  accumulator  for 
the  Indianapolis  and  Northern  railway  at  Sulphur 
Springs,  Ind.,  making  seven  batteries  operated  by 
this  company  at  Broad  Ripple,  Ind.  It  has  also 
increased  the  two  batteries  recently  installed  for 
the  Los  Angeles  railway,  Los  Angeles,  Cal.,  and  in- 
stalled batteries  for  the  Northwestern  Elevated  Rail- 
way of  Chicago,  111.  Four  new  batteries  have  been 
contracted  for  by  the  Chicago  Edison  Company, 
making  13  batteries  operated  by  this  company. 
Other  installations  are  for  the  Paterson  Edison 
Company,  Paterson,  N.  J. ;  the  second  battery  for 
the  Los  Angeles  Edison  Company,  Los  Angeles, 
Cal.,  and  an  additional  battery  for  the  New  Y^ork 
Edison  Company,  which  makes  22  batteries  for 
that  company. 


BUSINESS. 

The  American  Conduit  Manufacturing  Company 
of  New  Kensington,  Pa.,  issues  a  notice  to  the  trade 
asserting  that  although  it  has  been  sued  for  al- 
leged infringement  of  a  patent  process  the  matter 
should  be  decided  by  the  courts  alone,  where  the 
case  is  now  pending. 

The  Nernst  Lamp  Company  of  Pittsburg  has  re- 
cently established  an  agency  for  the  sale  of  Nernst 
lamps  and  supplies  with  the  W.  G.  Nagel  Company, 
Toledo,  Ohio,  this  company  having  for  several  years 
acted  as  selling  agents  for  the  Westinghouse  Elec- 
tric  and    Manufacturing    Company. 

The  Thos.  E.  Clark  Wireless  Telegraph-Tele- 
phone Company  installed  space-telegraph  stations 
at  the  grounds  of  the  Michigan  State  Fair  in  Pon- 
tiac,  Mich.  Messages  were  sent  by  visitors,  heads 
of  departments,  officers  and  judges  of  the  fair. 
Accuracy  and  high  efficiency  were  said  to  have  been 
attained.  A  feature  of  the  work  was  the  rapidity 
with  which  the  installations  were  made  and  the 
facility  with  which  stations  were  dismantled  and 
transported  to  other  places  after  t.he  fair  was  over. 

A  device  that  is  said  to  be  meeting  with  success 
is  the  wire-measuring  machine  manufactured  by  the 
Minneapolis  Electric  and  Construction  Company  of 
Minneapolis,  Minn.  This  machine  will  reel  wire 
into  a  neat  coil  and  show  the  number  of  feet  of  wire 
thus  coiled.  The  manufacturer  says  that  the  de- 
vice is  a  great  convenience  as  well  as  a  time  saver 
to  those  handling  wire.  The  machine  is  handled 
by  many  of  the  supply  houses  and  is  used  exten- 
sively in  the  LTnited  States  as  well  as  in  many  for- 
eign countries.  Only  recently  machines  were 
shipped  to  Japan  and  South  Ainerica,  the  Minne- 
apolis ceinpany  states. 

The  Standard  Pole  and  Tie  Company  of  the  Ven- 
ezuela Building,  133  Front  Street,  New  York,  an- 
nounces that  the  wheels  are  again  turning  at  its 
cross-arm  plant  in  Brooksville,  Fla.  This  plant  was 
put  in  operation  last  January  before  it  was  really 
completed,  due  to  press  of  orders.  During  the  rainy 
season,  however,  the  plant  was  shut  down,  giving 
opportunity  for  the  completion  of  the  buildings  .and 
several  changes  in  the  machinery.  Now  everything 
is  in  working  order  and  the  saw  mill  has  begun  to 
turn  out  cross-arm  stock.  The  mill  will  be  kept 
rumiing  day  and  night  sawing  stock,  which  will  be 
piled  on  skids  under  the  store  sheds  for  seasoning. 
By  the  middle  of  December  the  company  expects 
to  have  on  hand  an  abundance  of  thoroughly  sea- 
soned stock. 
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ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


738,747.  Brush-holder  for  Dynamo-electric  Ma- 
chines. Harry  M.  Acly.  Pittsfield,  Mass.,  as- 
signor to  the  Stanley  Electric  Manufacturing 
Company,  Pittsfield,  Mass.  Application  filed 
January  31,  1903. 
A  spring-actuated  follower  carried  by  a  guide-rod 
presses  the  brush  on  the  commutator. 

738.752.  Electric  Switch.  Allen  H.  Babcock.  Oak- 
land. Cal.,  assignor  to  the  Stanley  Electric  Man- 
ufacturing Company,  Pittstield,  Mass.  Applica- 
tion filed  March  23.  1903. 

-V  resistance  is  connected  to  the  field  windings  of  the 
machine,  a  switch  member  is  connected  to  field  winding.?, 
and  three  sets  of  contacts  are  adai>ted  to  be  successively 
engaged  by  the  member.  Two  of  the  sets  are  connected 
to  the  main  circuit  at  opposite  sides  of  the  starting  resist- 
ance and  the  other  is  connected  to  the  field  resistance. 

73^^756-  Compensator.  Frank  G.  Baum,  Palo  Alto. 
Cal..  assignor  to  the  Stanley  Electric  Manufac- 
turing Company,  Pittsfield.  Mass.  Application 
filed   October   17.    1902. 

An  auxiliary  generator  is  energized  by  the  alternating 
current  supplied  by  the  main  generator.  A  direct-current 
generator  is  energized  by  the  auxiliary  generator  and  an 
exciter  for  the  main  generator  is  acted  upon  by  the  cur- 
rent   from   the   direct-current   generator.      (See   cut.) 


NO.    738,756. — COMPENSATOR. 

73^>757-  Compensating  System.  Frank  G.  Baum, 
Palo  Alto,  Cal.,  assignor  to  the  Stanley  Electric 
Manufacturing  Company,  Pittsfield.  Mass.  Ap- 
plication filed  October   17,  igo2. 

An  auxiliary  exciter  has  its  field  energized  by  a  circuit 
having  a  substantially  constant  current  relation  to  that 
of  the  main  circuit,  the  current  generated  by  the  auxiliary 
exciter  being  directed  through  a  field  winding  of  the  main 
exciter. 

738,780.  Telephone  System.  Stanley  A.  Duvall, 
Chicago,  III.     Application  filed  August   18,  1902. 

A  relay  has  a  portion  of  its  windings  connected  in  one 
side  of  the  line,  and  the  other  portion  connected  in  the 
other  side  of  the  line.  There  is  also  provided  a  terminal 
connective  device  for  the  line,  and  means  in  the  device 
to  establish  a  disabling  shunt  about  each  of  the  portions 
of  the  relay  windings  when  connection  is  made  with  the 
line. 

738,782.     Dynamo-electric    Machine.     Edgar    A.    Ed- 
wards. Cincinnati,  Ohio,  assignor  to  the  Edwards 
Railroad    Electric    Light    Company.     Application 
filed  December  9,  1901. 
Inclosing    the    commutator    is    a    casing    which    has    an 
upper    opening    and    a    curved    cap    pivoted    at    the    outer 
comer    to    swing   endwise    from  the    casing  which   protects 
the   commutator.      (See    cut.) 

738.792.     Manhole   Terminal     for     Conduit    Sections. 

Guy  M,  Gest,  Cincinnati,  Ohio.     Application  filed 

January  23,   1903. 

Sections  arranged  to  fit  about  the  conduit  have  inwardly 

projecting    shoulders,    forming    in    conjunction    with    each 

other   a   continuous   shoulder   arranged   to    engage    the   end 

surface  of  the  conduit. 

738,799.  Alternating-current  Compensating  System. 
Laurence  A.  Hawkins,  Pittsfield,  Mass.,  assignor 
to  the  Stanley  Electric  Manufacturing  Company, 
Pittsfield,  Mass.  Application  filed  February  10, 
1903. 

Compensation  is  brought  about  by  a  stationary  coil  In 
a  circuit  in  which  the  current  varies  in  strength  and 
phase  with  the  current  in  the  main  circuit.  A  movable 
coil  in  a  circuit  in  which  the  current  bears  a  fixed-phase 
relation  to  the  potential  of  the  main  circuit,  affects  the 
voltage   in  the  main  circuit. 

738.801.  Electromagnet.  Carl  M.  Hedman.  Chicago, 
111.,  assignor  to  the  Stromberg-Carlson  Telephone 
Manufacturing  Company,  Rochester,  N.  Y.  Ap- 
plication filed  January  2.   1902. 

Included  in  the  armature  is  a  screw  passing  entirely 
through  and  adapted  for  operation  while  the  armature  is 
in  place,  so  that  the  adjustment  of  the  air  gap  between 
the  armature  and  the  core  of  the  electromagnet  may  be 
rtadily  effected, 

738.802.  Electric  Translating  Apparatus,  Peter  C. 
Hewitt,  New  York,  N.  Y.,  assignor  to  the  Cooper 
Hewitt  Electric  Company,  New  York,  N.  Y. 
Application  filed  April  5.   1900. 

The  translating  device  contains  a  coil  in  the  circuit 
having  a  core  in  inductive  relation  to  it.  Means  are 
supplied  for  temporarily  causing  a  current  to  traverse  the 
coil  independently  of  the  translating  device,  and  means 
for  interrupting  the  independent  current  through  the  coil, 

738.803.  Thermal  Cut-out  or  Circuit-changer.  Gus- 
tavus  E,  Hoglund.  Chicago,  III.,  assignor  to  the 
Stromberg-Carlson  Telephone  Manufacturing 
Company,  Rochester,  N.  Y.  Application  filed 
July  I,   1902. 

Combined  with  a  heat-producing  element  in  the  form 
of  a  heat  coil  is  a  heat- responsive  element.  There  are 
terminal  plates  for  the  heat  coil,  means  whereby  the  wire 
of  the  heat  coil  mav  be  separably  secured  to  one  of  the 
terminal  plates,  ana  means  by  which  the  separable  con- 
nection of  the  wire  with  the  terminal  plate  is  broken 
upon  the  response  of  the  heat-responsive  element  to  ab- 
normal current. 

738,813.  Telephone  Apparatus.  William  Kaisling. 
Chicago,  111.,  assignor  to  the  Stromberg-Carlson 
Telephone  Manufacturing  Company.  Rochester, 
N.  Y.    Application  filed  April  9,  1903. 

In  a  subscriber's  telephone  set.  a  bridge  carries  a  pro- 
jecting   stud.     A    hook-switch    lever    is   pivotally    mounted 
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on    the    stud.     An   annular    groove   in    the    stud   guides   a 
retaining  plate  which  holds  the   lever  in  place. 

738.823.  Electrical  Apparatus.  William  J.  Lloyd, 
Pittsfield,  Mass.,  assignor  to  the  Stanley  Electric 
Manufacturing  Company,  Pittsfield,  Mass.  Ap- 
plication filed  September  9.  1902. 

An  electromagnetic  device  bears  an  armature  tending  to 
be  attracted  to  a  given  position.  An  electromagnetic 
brake  retards  the  movement  of  the  armature  and  other 
means  cause  like  variations  of  the  magnetic  effects  of 
the  electromagnetic  device  and  brake,  a  circuit-opening 
mechanism  being  actuated   by    the  armature. 

738.824.  Electric  Lock.  William  MacMillan,  New 
York,  N.  Y.,  assignor  of  one-half  to  Egbert 
Winkler,  New  York,  N.  Y.  Application  filed 
July  29,   1902. 

An  electromagnet  actuates  an  armature,  which  in  turn 
0])c rates  a  series  of  catches  and  dogs  which  move  the 
lock. 

738,831.     Electric  Ignition   Device.     Arthur   R.   Mos- 
ler,    New    York,    N.    Y.     Application   filed    Sep- 
tember  25,    1902. 
An    insulating    block    for    electric    ignition    devices    has 
an    enlarged  portion  and  a   reduced   end    portion    having   a 
hole  extended    inwardly    toward    the    enlarged   portion,    the 
walls  of  the   hole   being  made   flaring. 

738,857.  Telephone  Transmitter.  Harold  D.  Stroud, 
Chicago.    111.     Application   filed  July  25,    1901. 

In  combination  with  a  telephone  transmitter  is  a  push- 
button normally  out  of  operative  contact  with  the  trans- 
mitter's diaphragm  and  adapted  to  be  pressed  into  opera- 
tive engagement   with   the  diaphragm  of  the  transmitter. 

738.861.  Telephone.  Milton  I.  Vought,  La  Crosse, 
Wis.,  assignor  to  the  Vought-Berger  Company, 
La  Crosse,  Wis.     Application  filed  June  18,  igoi. 

In  a  magneto  telephone  set  the  armature  is  rotated,  for 
ringing  up,  by  pulling  down  on  tlie  telephone  connecting 
cable,   which  runs  over  a  pulley  on  the   armature  shaft. 

738.862.  Insulated  Joint  for  Railroad-rail  Sections. 
George  A.  Weber,  New  York,  N.  Y.,  assignor 
to  the  Weber  Railway  Joint  Manufacturing  Corn- 
pan}',  New  York,  N.  Y.  Application  filed  Sep- 
tember 20,  1902. 

A  rail-chair  is  fastened  to  the  tics.  Resting  on  the 
chair  and  held  in  place  by  bolts  is  the  rail,  insulating 
material  being  placed  between  the  rail-chair  and  the  rail. 

738,864.  Transformer.  Roy  R.  Wiley,  St.  Cath- 
arines, Canada.  Application  filed  January  24, 
1903. 

An  iron  core  piece,  hollow  and  rectangular  in  shape,  is 
wound  with  several  uniplanar,  primary  and  secondary 
coils  on  a  leg  of  the  core.  Adjacent  coils  are  in  contact 
with  one  another  on  one  side  of  the  leg  and  have  an  in- 
tervening space  on  another   side   of  the   leg. 

738,870.  Electric  Regulator.  Gilbert  Wright  and 
Harry  M.  Acly,  Pittsfield,  Mass.,  assignors  to 
the  Stanley  Electric  Manufacturing  Company, 
Pittsfield.  Mass.  Application  filed  January  31, 
1903. 

Stationary    contacts     co-operate     with    movable     contacts 


738,902.  Electric  Meter.  Ludwig  Gulmann.  Peoria, 
and  Robert  C.  Lanphier,  Springfield.  111.,  as- 
signors to  the  Sangamo  Electric  Company, 
Springfield,  111.  Application  filed  August  26, 
1902. 

An  oscillatory  armature  is  mounted  outside  an  inclosed 
rotating  magnetic  field.  The  armature  is  actuated  twice 
at  each  revolution  of  the    magnetic   field. 

738,906.  Track  Instrument  for  Railway  Signaling. 
Lewis  R.  Hummel,  Omaha,  Neb.,  assignor  to 
the  Electric  Gate  and  Signal  Company.  Appli- 
cation filed  August  29.    1902. 

In  a  railway  signaling  track  instrument  there  is  a  cas- 
ing with  wheel  engaging  plates  pivoted  thereon.  A 
lever  pivoted  on  one  of  the  plates  bears  an  arm  adapted 
lo  engage  the  terminals  of  an  electrical  circuit  wlien  the 
jilate  is  tilted.  A  second  arm  on  the  lever  engages  with 
tlie  other  plate,  the  arrangement  being  such  that  when 
the  latter  plate  is  tilted  before  the  former  the  terminals 
of  the  electrical  circuit  will  not  be  engaged. 

738.90S.  Thermal  Cut-out  or  Fuse  for  Electric  Cir- 
cuits. Rudolf  Hundhausen,  Wilmersdorf.  near 
Berlin,  Germany,  assignor  to  the  Siemens  & 
Halske  Electric  Company  of  America,  Chicago, 
111.  Application  filed  December  15,  1899.  Re- 
newed   March    i.    1901. 

The  fuse  terminals  are  hollow  and  arrang.i^d  concen- 
trically with  a  fuse  wire  uniting  the  two.  Talc  or  other 
suitable  powdered  material  surrounds  the  fuse  wire. 

738,909.  Non-interchangeable  Contact  Parts.  Ru- 
dolf Hundhausen,  Wilmersdorf,  near  Berlin. 
Germany,  assignor  to  the  Siemens  &  Halske 
Electric  Company  of  America,  Chicago,  111. 
Application  filed    February   19.    1900. 

Details  of  a  contact  plug  are  set  forth. 

738.919.  Suspension  of  Trolley  Wires.  Martin  T. 
A.  Kubierschky  and  Paul  Herkner.  Berlin,  Ger- 
many.    Application   filed   June  8.    1903. 

A  key-seat  and  groove  for  the  reception  of  an  end  of 
the  wire,  a  pair  of  keys  located  between  the  wire  and  the 
key-seat  and  adapted  when  displaced  by  the  tension  of  the 
wire  to  exert  increased  clamping  effect  on  the  wire,  go 
to  make   up  the   apparatus. 

738,926.  Trolley.  Harry  E.  Myers,  Kittanning,  Pa. 
Application   filed    October    13.    1902. 

Tlie  wheel  is  rotatably  mounted  in  the  head  with  a 
pair  of  pivoted  guards  mounted  on  the  head  and  having 
extensions  projecting  across  the  periphery  of  the  wheel 
to  guide  the   trolley. 


738,782.— DYNAMO. 


carried  at  each  end  of  a  rotary  arm.  Each  of  the  mov- 
able contacts  makes  contact  with  the  stationary  contacts 
through  half  of  the  range  of  the  rotary  arm. 

738,874.  Electric  Fuse.  George  B.  Baby,  St.  Cath- 
arines,   Canada.     Application   filed    May  2,    1903- 

Two  rods  are  placed  vertically  in  alignment,  the  upper 
one  longer  than  the  lower  one,  with  a  fuse  wire  connect- 
ing them.  They  are  inclosed  in  a  glass  case  containing 
a  mineral  seal. 

738.896.  Arc  Lamp.  Walter  C.  Fish,  Lynn,  Mass., 
assignor  to  the  General  Electric  Company, 
Schenectady,  N.  Y.  Application  filed  June  12, 
1901. 

A  main  magnet  tends  to  strike  the  arc.  An  opposing 
magnet  retards  this  action  and  means  are  provided  for 
causing  the  current  in  the  winding  of  the  opposing  mag- 
net to  lag  behind  or  be  retarded  with  respect  to  the 
current   flowing    in   the  main  magnet.      (See  cut.) 

738.897.  Hydro-electrotherapeutic  Apparatus.  Dan- 
iel C.  Fisher.  Boston,  Mass.  Application '  filed 
October  21,   1902. 

Electric  bathing  apnaratus  is  described,  consisting  of  a 
rubber  tube  connected  to  the  water  supply.  Inside  the 
rubber  tube  is  a  metal  tube  connectetl  with  a  source  of 
electricity.  As  the  stream  of  water  strikes  the  body  elec- 
tricity is  conducted  through  the  stream  and  the  body  to 
ground. 

738,900.     Automatic  Car  Fender  with  Brake  Attach- 
ment.    William  K.  Given.  Pittsburg.  Pa.     Appli- 
cation filed  January  2,  1903. 
The   car   fender   is   so   arranged   that   when   an   obstruc- 
tion   moves    the    fender    the    latter    breaks    circuit    in    the 
power  controller. 


NO.    738,896. ARC   LAMP. 

738.941.  Snap  Switch.  Robert  H.  Read,  Schenec- 
tady, N.  Y„  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
June  22,   1903. 

Two  blades,  a  connecting  spring  and  means  by  which 
one  blade  can  be  opened  before  the  spring  is  put  under 
any  effective   tension  are  the  prominent  features. 

738.942.  Storage  Battery.  Frederick  A.  Redmon, 
Chicago,  III.,  assignor  of  one-half  to  Albert  W. 
Holmes,  Chicago,  111.  Application  filed  March 
16,  1903. 

A  perforated  corrugated  metallic  envelope  incloses  a 
fibrous  absorbent  substance,  the  active  material  being  car- 
ried  by    the    absorbent  substance. 

7Z^m'^-  Electric  Switch.  William  H.  Spiller,  Hol- 
yoke,  Mass.,  assignor  to  the  Coburn  Trolley 
Track  Manufacturing  Company.  Willimansett, 
Mass.     Application    filed    September    25,    1902. 

Two  contact  posts  constitute  the  terminals  of  a  nor- 
mally open  circuit.  Contact  fingers  are  movable  against 
opposite  sides  of  the  posts  alternately,  and  cross  connections 
are  made  between  the  posts  and  the  fingers  so  that  when 
the  finders  on  one  side  of  the  posts  are  brought  into  con- 
tact with  the  latter  the  normally  open  circuit  will  be 
closed  and  the  current  will  flow  through  it  in  one  dir'-c- 
tion.  When  other  contact  fingers  are  moved  against  the 
posts  the  current  through  the  circuit  will  be  reversed. 

738,969.     Electric    Switch.     Benton    W.    Wolbridgc, 
Trenton,   Mb.     Application  filed   May   IQ,    1903. 
A    switch    for    telephone-line    wires   is    mounted    on    in- 
sulators and   so  arranged  that  the  free  ends  of  the   wires 
may   be    connected    by   turning   a   bar     which   is   pivotally 
mounted  between  the  insulators. 
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738,970.     Rheostat.     William  C.   Yates,   Schenectady, 
N.    Y.,   assignor   to   the   General    Electric   Com- 
pany, Schenectady,  N.  Y.    Application  filed  Jan- 
uary  5,   1903.  ,  . 
Resistance    units    are    inclosed    in    a    split-metal    casing 
liaviiiE  a  lip  formed' thereon  which  unites  the  sides  of  the 
casing,   and  a  lining  of  insulation  between  the  resistance 
material  and  the  casing  is  supplied. 
738,988.     Lightning   Arrester    and,   Protector.     John 
Davis.    Sterling,    111.     Application   filed    October 
20,  1902.                                       ■' 
Means    are    supplied    to    connect    a    corrugated    carbon 
block   with   the  earth,  so   as  to  permit  the  passage   of  an 
electric   current  from  the   carbon  to  earth.   ,  A  changeable 
carbon    strip,    triangular    in    cross-section,    is    held    trans- 
versely of   the   corrugations    so  that  one  of  the  edges  ot 
the    carbon    strip    is    in    close    proximity    to    the    corruga- 
tions.    This  strip  is  connected  with  the  mam  electric  wire. 

739,001.  Conductivity  Bridge.  William  Hoopes, 
Pittsburg,  Pa.,  assignor  to  the  Leeds  and  North- 
rup  Company,  Philadelphia,  Pa.  Application 
filed    January    5,    1903- 

Specific  conductivity  determinations  are  made  by  a 
bridge  provided  with  conductivity  njeasurmg  means  and 
a  scale  operating  in  conjunction  therewith  adapted  to  in- 
dicate directly  the  percentage  conductivity  of  the  con- 
ductor under  test. 

739.004.  Alternating-current  Transformer.  Dugald 
C.  Jackson,  Madison,  Wis.  Application  filed 
September  29,  1900. 

Primary  windings  create  a  rotating  field  in  the  trans- 
former and  a  secondary  winding  is  in  inductive  relation 
with  the  primary  winding.  A  core  upon  which^  the  sec- 
ondary winding  is  wound  may  be  moved  longitudinally 
upon  changes  of  current  in  the  secondary  winding,  so  that 
a  relative  longitudinal  displacement  is  caused  between 
the  primary  winding  and  the  secondary  winding  earned 
by  the  core. 

739.005.  Power-driven  Machinery.  Dugald  C.  Jack- 
son, Madison,  Wis.  Application  filed  February 
16,  1903.     '  I 

Means   controlled   by   the    position    qf  motor-driven   ma- 
chine  part  cause    the    forward  and   reverse   spe,eds   of  the 
motor  to   differ  from  each  other. 
739,032.     Electric  Railway.     Willis  N.  Stewart,  Lon- 
don,   England,   assignor  of  one-half  to  Herman 
Ernest     Dick,     London,     England.     Application 
filed  November  24,   1902. 
Storage    batteries    are    placed    on    the    train.     Auxiliary 
sources   of   electrical   supoly   located    at   certain  points   on 
the    line    where    extra    power    is    required    help    out    the 
storage  batteries,  which  normally  run  the  train. 
739,052.     Switchboard.     Benjamin     Beerwald,     New 
York,   N.  Y.     Application  filed   May  26,  1903. 
The   several    switches    on   the  borrd   are   operated   by    a 
single  shaft  running  lengthwise  of  the  board  and  turning 
the  switches  into  or  out  of  engagement. 
739,056.     Make-and-break    Switch    for    Electric    Sig- 
nals.    Charles  B.  Campbell,  Waterloo,  Iowa,  as- 
signor  to   the   Storm   Railway   Signal   Company, 
Waterloo,    Iowa.     Application    filed    January   20, 

1903. 

A  device  is  so  placed  upon  the  trolley  wire  that  a  car 
coming  in  either  direction  will  strike  the  device  and 
close  a  circuit,  giving  a  signal  at  the   station. 
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739,057.     Automatic    Signal    for    Electric    Railways. 
Charles   B.   Campbell,   Waterloo,   Iowa,  assignor 
to  the  Storm  Railway  Signal  Company,  Water- 
loo,  Iowa.     Application   filed  Jantiary  20,    1903. 
A  swing-block  is  mounted  astride  the  'trolley  wire   and 
adapted  to  make  electrical  contact  in  a  signal  circuit  when 
pushed  one  way  or  the  other  by  the  trolley  wheel. 

739,c56.  Circuit-breaker  for  Automatic  Electric- 
railway  Signals.  Roy  A.  Doty,  Waterloo,  Iowa, 
assignor  to  the  Storm  Railway  Signal  Company, 
Waterloo,    Iowa.     Application    filed    March    31, 

1903- 

A  combination  of  electromagnets  whose  armatures  are 
provided  with  pawls,  coacts  with  a  stud-bearing  ratchet- 
wheel  arranged  to  be  rotated  in  either'^trcction  by  the 
pawls.  A  lever  adapted  to  be  contacted-  by  the  sLud  is 
connected  to  the  trolley  wire.  A  terminal  adapted  to  be 
contacted  by  the  lever  connects  with  signal  lamps  and 
ilience  to  the  ground,  making  and  breaking  a  circuit 
through  the  electromagnets,   and  producing  the  signals. 

739-077-     Insulated     Rail     Joint.     John     J.      Gunn, 

Ypsilanti,  Mich.     Application  filed  May  26,  1902. 

Fishplates    extend    beyond    the    bases    of    the    r.ciils.aiid 

insulalini,'    material    is    placed    between    the    fishplates    and 

rails.  .    .11  ■;■  ^  '. 

7.^9,078.     I'^k'valor     Safety     Device.      George'^.'i  Hail, 


Providence,    R.    I.     Application   filed    Novcmher 

13,  1902. 

The  motors  operating  the  elevators  arc  controlled  by 
electric  circuits,  which  in  turn  arc  controlled  by  contacts 
on  the  cage. 

739,096.  Means  for  Starting  and  Regulating  Induc- 
tion Motors.  Rene  D.  de  Lignieres,  Paris, 
France.     Application   filed   November  9,   X901. 

A  rotary  shaft  has  the  stator  of  the  motor  loosely 
mounted  thereon'  and  the  rotor  of  the  motor  keyed  to  the 
shaft.  After  starting  the  rotation  of  the  stator  without 
load,  an  electromagnetic  brake  acts  upon  the  stator  for 
the  purpose  of  regulation.  The  brake  comprises  an  induc- 
ing field  and  an  armature,  one  of  these  parts  being  fixed 
and  the  other  movable,  the  latter  being  connected  and 
movable  with  the  stator  of  the  motor.  The  inducing  field 
is  excited  by  a  continuous  current  and  the  armature  being 
the  same  as  the  armature  of  an  induction  motor  has  a 
revolving  magnetic  field,  tlie  Jaraking  action  being  (^|^(:ain^d .., 
and  regulated  by  varying  the'  intensity  of  the  current  m 
the  inducing  field. 

739,114.  Telephone  Lock.  William  PI.  Scott,,  St. 
Louis,  Mo.,  assignor  to  the  Controller  Company 
of  America,  St.  Louis,  Mo.  Application  filed 
September   6,   1902. 

Combined  with  a  movable  telephone-receiver  suspension 
hook  is  a  releasable  locking  arm  below  the  hook  and 
movable  into  and  out  of  position  to  obstruct  the  passage 
of  the  receiver  from  the  hook. 

739.127.  Aerial  Advertising  Apparatus.  Edward  A. 
Ward  and  Warner  S.  Young,  New  York,  N.  Y., 
assignors  to  the  Mid-air  Exhibition  and  Adver- 
tising Company,  New  York,  N.  Y.  Application 
filed  May  29,  1903. 

Changeable  electric  signs  are  suspended  from  a  balloon. 
A  sign-changing  apparatus  and  electric  motor  for  operat- 
ing the  same  are  secured  to  the  signboard,  in  combina- 
tion with  independently  controlled  current-conducting 
cables  connected  at   different  points  to   the   signboard. 

739.128.  Pole-changer.  Thomas  W.  Warner,  Mun- 
cie,  Ind.,  assignor  to  the  Warner  Electric  Com- 
pany, Muncie,  Ind.  Application  filed  September 
7,   1901. 

Alternating  and  positive  and  negative  pulsating  currents 
are  produced  by  a  ringing  battery.  _  A  vibrating  arm  and 
a  negative  and  positive  contact  point  extend  from  oppo- 
site sides  of  the  arm  and  another  from  both  sides  of  the 
arm,  connected  by  wiring  to  the  contact  points  of  the 
ringing  battery.  Wiring  for  changing  the  continuous 
current  at  the  latter-mentioned  contact  points  to  an  alter- 
nating current   is  provided. 

739..I39-  Electrolytic  Process  of  Recovering  Metals 
from  Their  Compounds.  Charles  E.  Baker  and 
Arthur  W.  Burwell,  Cleveland,  Ohio.  Appli- 
cation   filed    November    11,    1902. 

Metallic  compounds  are  electrolyzed  with  a  liquid 
cathode  of  a  metal  which  is  more  volatile  than  the  metal 
to  be  recovered.  The  resulting  amalgam  or  alloy  is  dis- 
tilled. The  vaporized  cathode  metal  is  condensed  and 
continuouslv  returned  as  condensed  to  the  cathode.  (See 
cut.) 

739,147.  Insulator  for  Electric  Wires.  Herman  Bott- 
ler, Augusta,  Ga.  Application  filed  October  23, 
igo2. 

The  wire  passes  through  a  groove  in  a  block  portion  and 
a  cap-like  portion  is  then  screwed  down  to  hold  the  wire 
in  place. 

739,164.  Trolley.  Elmer  E.  .Frederick,  Easton,  Pa. 
Application  filed  April  30,   1903. 

Three  metal  balls,  arranged  in  the  form  of  an  equi- 
lateral triangle,  are  held  in  that  position  in  the  trolley 
head   and   contact   with   and   roll   upon   the    wire. 

739,176.  Electric  Water  Heater.  William  E.  Heal, 
Marion,   Ind.     Application  filed   March  29,   1900. 

A  carbon  casing  is  placed  within  an  outer  fluid-contain- 
ing can.  One  electrodes  is  movable  up  and  down  within 
the  tube,  the  other  connects  with  the  water  in  the  can. 
As  the  two  approach  each  other  the  current  increases  and 
the  water  is  heated.     (See  cut.) 

739>I79-  Trolley  Alarm  and  Indicator.  William  H. 
Hillyer,  Atlanta,  Ga.  Application  filed  July  19, 
1902. 

An  electric  magnet  is  connected  to  the  circuit  and  has 
the  opposite  extremities  of  its  core  exposed.  Audible 
and  visual  signal  devices  have  supporting  means  located 
adjacent  to  the  exposed  poles  of  the  core  of  the  magnet 
simultaneously  controllable  by  the  latter  to  indicate  when 
the  trolley  becomes  disengaged  or  slips  from  the  feeder. 

739,181.      Electric     Resistance     Apparatus.       Robert 
Hopfelt,      Berlin,      Germany.     Application     filed 
January   28,    1902. 
Frames    are    provided   with   intermediate    contact    plates 
covering  both  sides.     A  pulverized  resistance  material  sur- 
rounds both  plates  and  frames  to  give   coherer  action  on 
the  passage  of  current. 

739, 1S6.     Conti'oller  for  Electric  Motors.     Charles  W. 
Kennedy,    Rutledge,     and     Francis     A.    Pocock, 
Lansdowne,  Pa. ;  Sarah  H.  Kennedy,  administra- 
trix of  said  Charles  W.  Kennedy,  deceased ;  said 
Pocock     and     said    administratrix    assignors    of 
three-eighths   to    Edward    W.    Patton,    Philadel- 
phia, Pa.     Application  filed  April   15,  1902. 
Movable  portions  and  contacts  are  arranged  in ,  sets  on 
a    controller   also    having    fixed   contacts.      One   member   of 
each   set    of  fixed   contacts   is   electrically  connected   to    a 
receiving    device,    and    the    other    member    or    members    of 
each    set    is    respectively    connected    to    the    same   parts    of 
another  receiving  device  or  devices. 

739,189.  Street  Indicator  for  Railways.  Isaac  M. 
Kochy  Cleveland,  Ohio.  Application  filed  June 
1 8,   1900. 

An  electric  circuit  operates  the  indicator.  The  circuit 
ma:^  be  automatically  broken  to  prevent  operation  of  the 
indicator,  and  means  for  obstructijig  the  view  of  the  in- 
dicator wjien  the  circuit  is  broken  and  adapted  to  operate 
simultaneously  with  the  breaking  of  the  circuit  are  sup- 
plied. 

739)199-  Electrical  Sparking  Igniter.  Carey  W.  Mil- 
ler, Albion,  M'ich.,  assignor  to  William  D.  Brun- 
dage  and  E.  C,  Lester,  Albion,  Mich,  copartners. 

\       Application  filed  January  21,  1903. 

Details  arc  described. 

739,202.     Adjustable  Bracket  for  Telephones.     Ever- 
ett J.  Murphy,  Crandull,  Tenn.     Application  filed 
August  23,   1902. 
A  bracket-plate  has  a  fixed  ratchet  and  is  provided  with 
a    pivoted    arm.     A    pawl    or    dog    mounted    on    the    arm 
engages    the    ratchet,    and    means    carried    by    the    arm    ad- 


justably    support    the     receiver    of    a    telephone    and    ah 
throw  the  dog  or  pawl  out  of  engagement  with  the  fixt 


ratchet. 


fixed 


739.204.  Electric-lighting  System.  James  F.  McEI- 
roy,  Albany,  N.  Y.,  assignor  to  the  Consolidated 
Car  Heating  Company,  Albany,  N.  Y.  Applica- 
tion filed  October  22,   1902. 

Lamps  and  a_  storage  battery  in  separate  multiple-arc 
branches  respectively  arc  in  circuit  with  a  variable-speed 
dynanio.  An  automatic  connection  switch  in  the  main 
circuit,  a  regulator  for  the  dynamo  and  a  governing 
magnet  for  the  regulator  in  series  with  both  battery  and 
lamps  and  provided  witli  a  differential  coil  in  the  branch 
circuit  leading  to  the  lamps  are   the  other  parts. 

739.205.  Automatic  Svvitch.  James  F.  McElroy,  Al- 
bany, N.  Y.,  assignor  to  the  Consolidated  Car 
Heating   Company,   Albany,  'N.   Y.     Application 

,.,Mf,     filed   January  1.3,   1903. 

A  reversible  driving  shaft,  together  with  a  reversing 
switch,  a  pawl  for  operating  the  switch  by  the  movement 
of  the  machine,  a  notched  disk  engaged  by  the  pawl  and 
a  cam  for  disconnecting  the  pawl  from  the  disk  at  a 
predetermined  point  are  the  essential  features  of  the  in- 
vention. 

739,208.  Telephone  Transmitter.  Dennis  O'Brien, 
Limestone,  N.  Y.  Application  filed, September  6, 
1902. 

Engaging^  cylindrical  wall  is  an  extensible  diaphragm 
provided  with  a  marginal  ring  and  means  for  adjusting 
the  ring  relatively  to  the  wall  for  the  purpose  of  tension- 
*ing  the  diaphragm. 


NO.    739,139.       ELECTROLYTIC    PROCESS  OF   RECOVERING 

METALS,       , 

7Z%^^3-  Trolley  Harp.  Harrie  A.  Ripley,  West- 
dale,   Mass.     Application  filed  January  26,    1903. 

In  a  trolley  device  a  body  portion  and  a  fork,  the 
latter  journaled  to  the  body  and  having  a  limited  lateral 
turning,  are  combined  with  a  spring  connection  between 
the  fork  and  body.  A  guard  is  secured  to  the  body  in 
advance  of  the  trolley  wheel  and  above  the  spring  con- 
nection. 

739,251.  Electricity  Meter.  Leonard  J.  Aron,  Bir- 
mingham, England,  assignor  to  the  Electric  and 
Ordnance  Accessories  Company,  Limited,  Aston, 
near  Birmingham,  England.  Application  filed 
February  6,    1903. 

In  two-rate  electricity  meters  of  the  "Aron"  or  twn- 
clock  type  are  combined  two  clocks,  one  of  which  is  af- 
fected by  the  current  to  be  metered  and  the  other  of 
which  runs  at  normal  time.  An  automatic  double-rating 
or  rate-changing  device  is  worked  or  controlled  by  the 
normal   time-clock. 

739.271.  Apparatus  for  Polarization  of  Hertzian 
Waves.  Francis  J.  Green,  Detroit,  Mich.,  as- 
signor to  the  American  Engineering  Company, 
Detroit,  Mich.  Application  filed  January  29, 
1903. 

Wireless  telegraphy  for  railway  and  marine  signaling 
and  other  purposes  is  carried  on  by  a  transmitter  and 
receiver,  and  by  means  tor  transmitting  waves  of.  any  de- 
sired angle  of  polarization,  together  with  means  for  vary- 
ing the  angle  of  polarization  and  for  excluding  from  the 
receiver  all  polarized  waves  excepting  those  of  predeter- 
mined angle    of    polarization. 

739.272.  Electric  Alarm  Clock.  Otto  E.  F.  Him.- 
mighoefer,  St.  Louis,  Mo.  .  Application  filed  Feb- 
ruary  9,    1903. 

One  end  of  a  contact  spring  is  adapted  to  be  actuated 
by  the  key  and  forced  into  contact  with  the  bolt,  (Or  wall 
of  the  casing,  while  the  opposite  end  is  adapted  to  con- 
tact with  the  knob-actuated  bolt  An  alarm  bell  is  placed 
in  circuit  with  the  contacts  and  is  closed  at  a  predeter- 
mined time. 

EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Ofiice)  that  expired  on 
September  21,  1903 : 

349,312.  Telephone  Circuit.  William  Marshall,  New  York, 
N.  Y. 

349,380.      Electric    Battery.      Ernest    Bazin,    Paris,    France. 

349,493.  Electromechanical  Synchronizer  for  Clocks.  James 
H.  Geary,  Brooklyn,  N.  Y.,  assignor  to  Marshall  E. 
Hunter,    Oakland,    Cal. 

349,563-     Electric  Motor.     August  Bossard,  New  York,  N.  Y. 

349,572.  Manufacture  of  Incandescents.  Robert  Disk,  Glas- 
gow,   Scotland. 

5A9,'i7S-  Telephone  Receiver.  Lorenzo  S.  Fairbanks,  Bos- 
ton,   Mass. 

349,579-  Electric  Annunciator.  John  Geary,  Philadelphia, 
Pa.,  assignor  of  one-half  to  J.  Elliott  Shaw,  Philadel- 
phia,   Pa. 

349,580.  Electric  Annunciator.  John  Geary,  Philadelphia, 
Pa.         - 

349,600.     Galvanic  Battery.     Charles  E.   Piper,  Moline,   111. 

349.611.  Induction  Coil.  William,  Stanley,  Jr.,  Great  Bar- 
fington,  Mass.,  assignor  to  (George  Westinghouse,  Jr., 
Pittsburg,    Pa. 

349.612.  Induction  Coil.  William  Stanley,  Jr.,  Great  Bar- 
rington,  Mass.,  assignor  to  George  Westinghouse,  Jr., 
Pittsburg,    Pa. 

349.613.  Automatic  Cut-out  for  Electric-light  Circuits. 
William  Stanley,  Jr.,  Great  Barrington,  Mass.,  assignor 
to  George  Westinghouse,  Jr.,  Pittsburg,  Pa. 

349.614.  Automatic     Cut-out      for      Electric-light-     Circuits. 
William    Stanley,   Jr.,   Great   Barrington,    Mass.,   assignor 
to  George    Westinghouse,  Jr.,    Pittsburg,   Pa. 

349.615.  Electric     Generator.       William     Stanley,    Jr.,     Great 
Barrington,  Mass.,   assignor  to  George  Westinghouse,  Jr.,  ■ 
Pittsburg,    Pa. 

349.616.  Induction  Coil.  William  Stanley,  Jr.,  Great  Bar- 
rington, Mass.,  assignor  to  George  Westinghouse,  Jr., 
Pittsburg,   Pa. 

349.617.  Inc^Liction  Coil.  William  Stanley,  Jr.,  Great  Bar- 
rington, Mass.,  assignor  to  George  Westinghouse,  Jr., 
Pittsburg,    Pa. 

349,650.  Electric  Synchronizer  for  Clocks.  Marshall  E. 
Hunter,  Oakland,  Cal.,  and  James  H.  Geary,  Brooklyn, 
N.    Y.,   said  Geary  assignor   to   said  Hunter. 

.v49,654.     Electric  Motor.     Vincent  E.  Keegan,   Boston,  Mass. 
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Rolling  Stock  of  Paris  IVIetropolitan 
Railway. 

Although  written  just  before  the  terrible  Paris 
tunnel  eatastrophe  of  August  loth  last,  the  following 
description  of  the  rolling  stock  and  train  operation 
of  the  Paris  Metropolitan  underground  railway  sys- 
tem, prepared  by  the  Paris  correspondent  of  the 
Western  Electrician,  takes  on  an  unusual  interest 
from  that  unfortunate  event,  which,  with  its  lessons, 
is   still   fresh   in   public   memory. 

It  is  of  interest  to  note  that  during  the  first  half 
of  the  present  year  the  rolling-stock  equipment  was 


tunnel  to  the  elevated  part  and  then  descend  again 
to  the  undergroimd.  The  total  length  of  the  new 
section  is  7,4  miles.  It  is  to  be  supplied  with  cur- 
rent from  three  sub-stations  distributed  along  the 
line ;  these  will  receive  alternating  current  from  the 
central  station  on  the  Seine  and  will  reduce  it  to 
500  volts'  direct  current. 

The  trains  which  are  in  use  on  the  northern  cir- 
cular section  as  well  as  those  on  the  transverse  line 
are  made  up  of  motor  cars  having  a  niotorman's 
cab  at  one  end,  and  a  .series  of  trailers.  The  ap- 
pearance  of  the  motor   cars   is   seen   in   the  illustra- 


the  interior  of  a  car  is  limited,  but  on  the  Metro- 
politan lines'  the  American  practice  of  taking  on 
as  many  passengers  as  the  car  will  hold  has  been 
adopted,  and  the  cars  have  a  considerable  amount 
of    standing   room. 

During  the  hours  of  light  traffic  a  train  is  used 
which  is  made  up  of  one  motor  car  and  three 
trailers  which  are  operated  at  determined  intervals, 
say  every  three  minutes.  The  total  load  carried  by 
these  trains  is  about  50  tons,  and  they  make  the 
trip  across  the  city  in  about  one  hour.  At  the  time 
of   the   day   when    the   traffic    increases,    these   trains 


Fig.  I-     Motor  Car. 
Fie.  2,     Motorman's  Cab. 


greatly  increased,  owing  to  the  opening  up  of  one 
of  the  new  h'nes.  The  first  Metropolitan  line  to  be 
put  in  operation  is  that  which  passes  directly  across 
the  city  from  east  to  west  and  parallel  to  the  Seine, 
extending  from  the  Vincennes  to  the  Maillot  Gates, 
with  two  short  branches.  The  total  length  is  7.8 
miles.  The  new  section,  which  was  opened  for 
traffic  last  spring,  known  as  the  northern  circular 
line,  forms  a  semicircle  around  the  exterior  part 
of  the  city,  with  the  first  line  as  a  diameter.  Like 
the  former  it  has  a  single  tunnel  of  elliptical  sec- 
lion  with  standard-gauge  track.  The  third  rails 
carrying  the  current  are  placed  on  the  inner  side 
of  the  track  and  mounted  upon  insulators  placed  on 
the  ties.  An  unusual  feature  is  the  overhead  or 
elevated  section,  which  was  made  necessary  in  order 
to  pass  over  the  different  railroad  tracks  and  is  of 
considerable  length.  The  trains  are  thus  obliged 
to  mount  a  rather  heavy  grade  on  coming  out  of  the 


ROLLING    STOCK    OF    PARIS    METROPOLITAN    RAILWAY. 

tion  (Fig.  i),  and  the  trailers  resemble  them  very 
closely.  Both  have  a  central  passage  with  pairs  of 
seats  facing  to  the  front  and  rear,  the  seats  on  one 
side  l>eing  double  and  on  the  other  side  single. 
The  system  of  first  and  second  class  which  prevails 
in  Europe  has  been  retained  here,  and  the  motoi 
cars  are  provided  exclusively  with  places  of  the 
second  class,  while  the  trailers  are  equipped  some 
as  first  class  and  some  as  second,  the  only  difference 
between  the  two  classes  being  in  the  interior  finish 
of  the  car  and  the  upholstering  of  the  seats.  All 
the  cars  are  provided  with  double  sliding  doors 
which  give  easy  access  to  the  interior  and  reduce 
to  a  minimum  the  loss  of  time  at  the  stops;  and 
the  latter  have  now  been  made  very  short.  In  the 
motor  cars  the  main  doors  have  been  brought  some- 
what nearer  together  and  a  smaller  door  at  the  end 
is  added  for  the  motorman's  cab.  In  the  usual 
French  practice  the  number  of  passengers  taken  in 


Fie.  3.     End  of  Motor  Car. 
Fig.  4.    Truck  of  Motor  Car. 


are  coupled  together  in  pairs  so  as  to  double  their 
capacity  and  form  a  single  train  composed  of  two 
motor  cars,  one  in  front  and  one  in' the  rear,  with 
si.x  trailers  included  between  them.  This  double 
train  has  its'  circuits  arranged  so  as  to  be  controlled 
by  a  single  motorman,  who  carries  out  the  opera- 
lion  of  the  whole  train  by  means  of  the  controller 
in  the  forward  cabin.  The  motors  of  the  two  cars 
arc  connected  together  at  the  controllers  by  a  cable 
which  runs  along  the  train,  which  allows  all  four 
motors  to  be  worked  together  as  in  a  single  car. 
This  system  has  the  advantage  of  suppressing  the 
use  of  automatic  apparatus'  during  the  running  of 
the  train,  and  of  controlling  all  the  movements  of 
the  train  by  a  series-multiple  controller.  The  op- 
eration of  the  rear  car  by  the  controller  in  the 
front  car  requires  the  use  of  but  a  single  cable 
passing  from  the  front  to  rear  and  connected  to- 
gether between  the  cars.     The  system  also  provides 
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for  the  reversal  of  the  two  motors,  and'  conse- 
quently an  electric  braking  action  in  case  of  need 
by  reversing  the  current  of  the  two  motor  cars  at 
the  same  time.  To  this  end  a  reversing  switch  con- 
trolled by  an  electromagnet  is  placed  in  each  cab, 
and  its  circuits  pass  to  the  controller.  The  two  re- 
versing switches  are  connected  along  the  train  by 
the  wires'  of  the  electromagnets,  which  are  of  sinall 
section,  and,  like  the  cables,  are  coupled  together 
at  the  ends  of  the  cars.  The  system  of  single  and 
double  units  having  a  single  motor  car  at  the  ends 


which  are  to  be  substituted  for  an  equal  number 
of  the  former.  To  accomplish  this  two  trains  are 
brought  together  end  to  end  (preferably  with  the 
motor  cars  on  the  outside),  the 'trains  are  coupled 
together  and  the  cables  connected ;  the  motorman 
places  the  switch  in  each  cab  at  the  point  marked 
for  eight  units.  The  train  is  thus  ready  to  start, 
and  the  motorman  can  take  up  his  position  in  one 
cf  the  cabs,  and  from  this  point  controls  the 
entire  train.  This  simple  method  is  well  adapted  to 
follow  the  variations   of  traffic  upon  a  line   such  as 


FIO.    5.       DIAGRAM    OF   TWO    FOUR-CAR    TRAINS    ON    PARIS    METROPOLITAN    RAILWAY. 

the  Paris  Metropolitan  and  to  provide  for  the  extra 
traffic  by  doubling  in  a  very  short  time  the  capacity 
of  the  trains,  which  it  would  be  impossible  to  do 
by  sending  the  trains  at  shorter  intervals,  as  the 
frequency  of  starting  is  limited  by  the  length  of  the 
seclion   blocks   v/hich    make   up  the  line. 

In  such  a  system  there  are  several  different 
methods  of  coupling  the  eight-car  trains,  such  as 
placing  the   motor   car  at   each  end,   or   both  at  one 


is  especially  favorable  for  a  road  like  the  Metro- 
politan, which  has  a  loop  at  each  end  of  the  line. 
The  motor  cars  are  identical  in  construction  and 
are  thus  interchangeable  in  making  up  the  four  or 
eight-car  trains. 

The  apnearance  of  the  motorman's  cab,  as  seen 
from  the  side  of  the  car,  will  be  observed  in  Fig.  2. 
In  front  are  two  sliding  windows  which  afford  a 
good  outlook  on  the  track,  with  a  sliding  door  be- 
tv,'een  them.  On  one  side  are  two  similar  windows, 
and  opposite  these  a  sliding  door  for  descending 
to  the  track,  while  in  the  rear  is  a  door  leading  into 
the  body  of  the  car.  The  cab  contains  the  main 
series-parallel  controller  for  operating  the  car,  pro- 
vided with  a  magnetic  blow-out ;  also  an  automatic 
circuit  breaker  of  the  usual  type  and  a  fusible  plug 
with  magnetic  blow-out.  The  apparatus  is  com- 
pleted by  a  lightning  arrester  and  a  special  two- 
way  switch  for  changing  the  circuits  when  using 
the  four  of  the  eight-car  train,  also  the  electro- 
magnetic relay  switch  for  reversing  the  motors. 
In  the  cab  is  mounted  an  air-compressor  set  driven 
by  a  small  electric  motor,  with  an  automatic  device 
for  throwing  on  the  motor  when  the  air  pressure 
falls  below  a  certain  point  in  the  cylinders.  Fig.  4 
shows  the  truck  with  the  car  body  removed,  having 
a  double-reduction  motor  on  each  axle.  The  type 
of  truck  here  used  has  two  axles,  as'  will  be  ob- 
served also  in  the  general  view  of  the  car  (Fig.  i). 
The  resistances  for  the  two  motor  circuits  are 
mounted  underneath  the  truck,  and  at  one  end  are 
the  two  air  cylinders  for  the  brakes.  At  each  end 
of  the  car  is  a  main  cable  for  the  motor  circuit, 
which  is  provided  with  a  coupling  at  the  end,  and 
the  smaller  cable  for  the  electromagnets,  which  is 
double  and  has  also  a  coupling  device.  Fig.  3 
shows  the  end  of  the  car  with  one  of  the  small 
connecting    cables    hung    up    in    place,    also   the    ar- 


ble  at  present  may  be  remarked  from  the  fact  that 
440  trains  start  from  the  Vincennes  terminal  sta- 
tion daily.  As  to  the  actual  number  of  trains  on 
the  track  and  the  number  of  cars  per  train  the 
working  day  is  divided  into  four  periods  according 
to  the  traffic.  From  5:30  to  9:30  a.  m.  there  are 
15  four-car  and  15  eight-car  trains  running;  from 
this  point  to  4  p.  m.  there  are  28  four-car  trains. 
From  4  to  7 :30  the  operation  is  the  same  as  dur- 
ing the  first  period,  while  from  7:30  to  12:05,  26 
trains  oi  four  cars  are  used. 

The  motors  used  on  the  Metropolitan  cars  will 
be  observed  in  the  view  of  the  truck  (Fi,g.  3),  and 
one  is  also  seen  opened  in  Fig.  7,  which  shows  the  ap- 
pearance of  the  armature,  field  coils  and  brush 
holders,  these  being  of  the  type  well  known  in 
America.  Tlie  motors  were  built  in  Paris  and 
weigh  complete,  with  the  gears,  2.5  tons.  They  give 
140  horsepower,  using  550  volts  direct  current.  The 
motor  has  a  single  reduction  gearing  with  a  speed 
reduction  of  2.7.  The  controller  shown  in  Fig,  8 
has  been  especially  designed  for  the  Metropolitan 
cars.  It  is  equipped  for  two  motors  of  the  above 
type  and  has  seven  controlling  positions  with  re- 
sistance in  circuit  for  the  series  running  and  six 
positions  for  the  parallel.  The  electromagnetic  switch 
seen  in  Fig.  9  is  used,  as  stated,  to  reverse  the  cur- 
rent of  both  motors  at  tne  same  time  from  either 
cabin. 


Indiana  Electrical  Association 

Indianapolis,  September  25. — The  third  annual 
meeting  of  the  Indiana  Electrical  Association  was 
held  here  to-day.  The  meeting  was  presided  over 
by  President  T.  C.  McReynolds  cf  Kokomo.  There 
was  no  prepared  programme,  the  exercises  partaking 


FIG.    6.       DIAGRAM    OF   EIGHT-CAR    TRAIN    ON    PARIS    METROPOLITAN    RAILWAY. 


end,  or  one  at  the  end  and  the  other  in  the  center. 
All  these  different  methods  have  been  tried  in  prac- 
tice and  each  one  presents  some  advantages.  The 
diagram  (Fig.  5)  shows  tv/o  four-car  trains  coupled 
together  with  the  motor  car  in  the  middle,  while'  in 
Fig.  6  the  motor  cars  are  at  the  two  ends.  In  the 
diagrams  the  upper  heavy  line  represents  the  main 
cable,  divided  at  each  car,  and  parallel  to  it  runs 
the  double  wire  for  the  electromagnets.  (Ln)  is  the 
controller,  (Mi)  the  special  switch  and  (DB)  the 
current  reverser.  The  method  shown  in  Fig.  6 
has    given   the   best   satisfaction    up   to    the   present 
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Fig  7.    Car  Motor. 


Fig.  8.     Conlioller. 


Fin.  9. 


ROLLING    STOCK    OF    PARIS    METROPOLITAN    RAILWAY. 
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rangement  of  the  sliding  door  for  entering  the  cab. 
while  below  is  the  end   of  the  main   cable. 

Arrangement  of  the  circuits  is  such  that  it  is 
easy  to  carry  out  the  maneuver  when  it  is  desired 
to  change  over  from  a  four-car  to  an  eight-car 
train.  For  the  case  of  the  four-car  train  the  motor- 
man  places  the  handle  of  the  special  switch  in  the 
position  marked  for  four  units,  after  which  he 
hangs'  up  the  coupling  cables  at  the  end  of  the  car 
upon  their  hooks  and  the  train  is  ready  to  start. 
This  train  is  used  in  times  of  light  traffic,  and 
when  the  traffic  increases  the  roadmaster  gives  the 
order  to  form  a  certain  number  of  eight-car  trains, 


and  is  the  one  which  is  now  adopted  ;  in  this  case 
the  trains  can  be  run  in  one  direction  or  the  other. 
In  case  one  of  the  terminal  loops  of  the  road  be- 
comes obstructed  it  is  only  necessary  for  the  motor- 
man  to  take  up  his  position  in  the  rear  cab  and 
run  the  train  in  the  opposite  direction,  and  the 
trains  arc  thus  run  for  a  time  in  a  to-and-fro  sys- 
tem until  the  obstacle  is  removed.  In  the  case 
of  an  obstacle  of  a  more  serious  nature  and  of  long 
duration  occurring  at  any  point  of  the  line  the 
trains  can  be  run  back  and  forth  on  each  side  of 
the  obstacle. 
That  the  traffic  on  the  Metropolitan  is  considera- 


almost  wholly  of  important  business  that  came  up 
for   consideration. 

It  was  deemed  advisable  to  enlarge  the  scope  of 
the  association,  and  in  consequence  the  name  was 
changed  to  the  Indiana  Public  Utilities  Association. 
It  was  voted  so  to  change  the  by-lav/s'  as  to  make 
men  connected  with  the  following  businesses  or  en- 
terprises eligible  to  membership  in  the  association : 
Electric-light,  water,  gas,  street,  and  interurban  rail- 
way companies,  and  telegraph,  telephone,  fire-alarm 
and  all  allied  supplies.  .Men  covering  Indiana  ter- 
rotory  for  factories  and  supply  houses  located  outside 
of  the  state  are  also  made  eligible  to  membership. 
The  initiation  fee  is  placed  at  $3  and  the  dues  $2 
per  annum. 

It  was  agreed  to  put  forth  a  united  effort  to  instill 
new  life  into  the  Indiana  association,  and  those  pres- 
ent were  hopeful  that  the  enlarged  scope  of  the 
organization  will  be  conducive  to  the  desired  end. 

The  organization  elected  the  following  officers : 
President,  J.  H.  Harding,  Laporte  Electric  Com- 
pany ;  vice-president,  H.  D.  Haring,  "Western  Elec- 
tric Company,  Indianapolis ;  secretary-treasurer,  A. 
M.    Barron,    consulting    engineer,    Indianapolis. 

President  Harding  appointed  the  following  com- 
mittees : 

Executive  committee — S.  E.  Card,  superintendent 
Citizens'  Municipal  Electric  Light  Company,  Rich- 
mond; H.  A.  Smith,  General  Electric  Company,  In- 
dianapolis ;  H.  E.  Wells,  Buckeye  Electric  Company, 
Indianapolis ;  Carl  Seaman,  superintendent  Citizens' 
Electric  Light  Company,  Winchester ;  E.  M.  Shcr- 
burn,  superintendent  Electric  Light  and  Water 
Plants,  Knightstown. 

Finance  committee — H.  C.  Kimbaugh,  American 
District  Steam  Company,  M'uncie ;  H.  D.  Schrantz, 
Westinghouse  Electric  and  Manufacturing  Company, 
Indianapolis  ;  I.  J.  Bell,  superintendent  Electric  Light 
Company,  Bedford :  C.  D.  Boyd,  General  Electric 
Company,  Indianapolis;  John  G.  Bryson,  Electric 
Light   Company,    Brazil. 

By-laws  committee — A.  M.  Barron,  Indianapolis; 
T.   C.   Reynolds,   Kokomo ;  J.  H.   Harding,  Laporte. 

F. 


The  Huntington  interests  have  begun  work  on  an 
electric  railway  from  "Ventura,  Cal.,  to  Los  Angeles. 
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Electric    Transmitting    Mechanism    for 
Automobiles. 

One  of  the  disadvantages  in  many  forms  of  auto- 
mobiles is  the  use  of  the  intermediate  gearing  wliieh 
is  necessary  to  transmit  the  movement  from  the 
,  motor  in  front  of  the  car  to  tltc  differential,  which 
is  generally  placed  on  the  rear  axle.  To  give  the 
different  changes  of  speed,  a  number  of  sets  of 
gears  is  necessary,  thus  involving  a  considerable  loss 
of  ener.g\-  in  the  transmission  as  well  as  increasing 
the  mechanical    shocks  of  the  car. 

A  device  which  is  designed  to  overcome  thii  dis- 


M 


FIG.    I.       ELECTRIC    TR.VNSMITTING    MECHANISM    FOR 
AUTOMOBILES. 

advantage  and  gi\'e  an  easy  running  has  been  re- 
cently brought  out  in  Paris  and  has  been  worked 
on  the  Germain  car  with  some  success,  the  tarring 
movement  being  considerably  decreased.  The  trans- 
mission is  carried  out  by  an  electric  device  which 
will  be  understood  by  referring  to  the  diagram 
(Fig.  i).  The  shaft  of  the  petrol  motor  (M)  has 
its  flywheel  formed  by  the  field  magnets  of  a  dy- 
namo (V).  The  armature  (C)  of  this  dynamo 
is  fixed  on  a  shaft  carried  in  bearings  which  passes 
■.-'  the  rear.     The  second   dynamo   (I^  has  its  field 


FIG.   2.       ELECTRIC   TRANSMITTING    MECHANISM    FOR    AUTO- 
MOBILES.  DIAGRAM    OF    CONNECTIONS. 

fixed  and  independent,  while  its  armature  (B)  is 
carried  on  the  main  shaft.  To  the  end  of  the  shaft 
•  fixed  the  bevel  gear  (J),  which  engages  with 
nc  or  the  other  of  the  bevel  gears  (G)  or  (H)  of 
the  differential  (D),  which  is  mounted  on  the  rear 
axle  of  the  car. 

The  two  machines  are  excited  in  series'  and 
coupled  as  shown  in  the  diagram  of  connections 
(Fig.  2),  the  field  (I)  of  the  new  machine  being 
shunted  by  a  rheostat  (R)  of  12  points.  When 
the  rheostat  is  short-circuited  the  machine  (V)  acts 
as  a  simple  coupler,  and  a   very  small   slip  between 


the  latter  being  proportional  to  the  field  strength 
and  can  therefore  be  varied  as  desired  b^  the  action 
of  the  rlieoslat,  which  acts  thus  as  a  speed  con- 
troller. Another  set  of  connections,  which  is  not 
shown,  gives  an  electric  braking  action  by  reversing 
the  rate  of  the  two  machines.  The  speed  reversal, 
however,  cannot  be  obtained  electrically,  but  is 
brought  about  mechanically  by  shifting  the  bevel 
gear  (J  I  to  one  side  or  the  other  of  the  ditfcrential. 


Heating   with    Water   from    Electric 
Stations. 

Bv.  .\lton   D.  Aii.\ms. 

Hot  water  from  electric-light  and  power  stations 
is  distributed  for  heating  purposes  on  what  are 
known  as  the  one-pipe  and  the  two-pipe  systems. 

In  each  of  these  systems  the  heaters,  tank  and 
pump  at  the  station,  together  with  the  street  mains, 
service  pipes  and  radiators,  form  a  complete  closed 
circuit  for  the  hot  water.  After  reaching  its  maxi- 
mum temperature  in  the  station  heaters,  the  water 
flows  out  through  one  side  of  the  street  mains, 
then  into  the  service  pipes  and  radiators'  of  build- 
ings, and  finally  back  through  the  other  side  of 
the  street  mains  to  the  station  heaters.  The  volume 
or  quantity  of  water  in  a  heating  system  is  thus 
constant,  and  acts  simply  as  a  vehicle  of  heat  be- 
tween the  station  heaters  and  the  radiators  in  build- 
ings. Both  the  one-pipe  and  the  two-pipe  systems 
must  therefore  form  a  complete  circuit  through  the 
street  mains  and  the  connected  radiators,  so  that 
the  water  may  flow  from  the  station  through  one 
end  of  this  circuit  and  back  into  the  station  through 
the   other   end. 

At  the  station  each  of-  these  two  systems  may  in- 
clude three  enclosed  heaters  in  its  circuit  and  so 
arranged  that  the  same  water  passes  through  them 
in  succession.  The  colder  water  flowing' back  to  the 
station  from  the  connected  radiators  should  first 
pass  into  the  heater  containing  exhaust  steam  from 
the  engines,  next  into  the  heater  designed  to  receive 
steam  direct  from  the  boiler,  and  thereafter  into 
a  heater  through  which  the  boiler  gases  pass  on 
their  way  to  the  chimney.  The  reason  for  this  ar- 
rangement of  heaters  is  that  the  live  steam  direct 
from  the  boiler  is  hotter  than  the  exhaust  steam, 
and  the  gases  of  combustion  are  hottest  of  all.  Of 
course,  each  heater  is  more  effective  the  greater 
the  diff^erence  between  the  temperature  of  the  water 
and  that  of  the  steam  or  gases  it  contains.  In  each 
heater  the  water  is  on  one  side  and  the  steam  or 
gases  on  the  other  side  of  its  tubes.  If  the  e.xhaust 
steam  and  furnace  gases  furnish  all  the  heat  that 
is  required  for  the  circulating  water,  then  the  heater 
for  live  steam  may  be  omitted.  When  the  demand 
for  heat  can  be  met  by  the  flue  gases  and  a  part 
of  the  exhaust  steam  that  is  being  developed,  the 
remainder  of  the  exhaust  may  be  used  in  a  con- 
denser to  create  a  partial  vacuum  for  the  engines. 
As  the  output  of  exhaust  steam  at  an  electric  sta- 
tion is  much  heavier  during  some  hours  of  a  day 
than  in  others,  it  may  be  desirable  to  have  a  large 
closed  tank  at  the  station  in  which  water  heated 
with  either  exhaust  steam  or  flue  gases  can  be 
stored. 

Circulation    of    the    water    in    a    system    is    main- 
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the  static  pressure  at  this  lowest  point  will  be  0.43 
X  100  =:  43  pounds  per  square  inch  when  the  water 
is  cold  and  a  little  less  when  it  is  hot.  The  pressure 
due  to  the  highest  part  of  the  water  circuit  must 
be  provided  for  in  the  expansion  tank  at  the  station, 
cither  by  making  it  a  closed  tank  or  else  by  placing 
it  as  high  as  the  highest  part  of  the  water  circuit. 
If  the  expansion  tank  is  closed,  it  should  have  a 
safety  valve,  and  in  any  case  its  capacity  should 
be  great  enough  to  provide  for  the  expansion  of 
all  the  water  in  the  system  through  its  greatest 
daily    range    of  temperature. 

All  of  the  station  equipments  as  above  outlined 
may  be  the  same  in  either  a  one-pipe  or  two-pipe 
system  of  hot-water  heating.  After  the  street  mains 
leave  the  station,  however,  the  two  systems  present 
marked  differences.  Some  of  these  differences  will 
be  better  appreciated  on  inspection  of  Figs,  i  and  2, 
representing,  respectively,  the  street  mains  and  radi- 
ator connections  of  the  one-pipe  and  the  two-pipe 
systems.  Perhaps  the  most  evident  difference  be- 
tween the  two  systems  lies  in  the  fact  that  the  two 
service  pipes  to  each  radiator  or  group  of  radiators 
in  the  one-pipe  system  are  connected  to  the  same 
street  main  at  points  several  feet  apart,  while  the 
two  service  pipes  in  the  two-pipe  system  are  con- 
nected to  different  street  mains.  Another  notable 
difference  is  that  the  street  mains  of  the  one-pipe 
system  form  a  complete  circuit  from  the  entering 
to  the  discharge  pipe  at  the  station,  while  the  street 
mains  of  the  two-pipe  system  do  not  form  a  closed 
circuit  outside  of  the  station.  In  other  words,  the 
street  mains  of  a  two-pipe  system  terminate  in  what 
may  be  called  dead  or  closed  ends  at  points  where 
they  are  most  distant  from  the  station. 

From  the  foregoing  it  may  be  seen  that  the  street 
main  of  a  one-pipe  system,  unless  it  branches, 
should  be  of  uniform  diameter  throughout  its  entire 
length,  since  it  must  carry  substantially  equal  vol- 
umes of  water  per  second  at  each  cross-section.  Of 
course,  the  two  service  pipes  and  their  radiators 
increase  the  cross-section  of  the  system  between  the 
points  on  a  main  where  they  are  connected,  but 
the  resistance  of  a  main  cannot  be  greatly  lowered 
in  this  way,  owing  to  the  length  and  small  diameter 
of  the  service  pipes.  Furthermore,  as  the  connec- 
tions of  service  pipes  are  scattered  all  along  a  main, 
they  do  not  alter  the  fact  that  the  main  should  have 
a   uniform   diameter. 

In  a  two-pipe  system  the  street  mains  are  not 
required  to  be  of  uniform  diameters  throughout 
their  lengths,  because  in  any  one  pair  of  mains  the 
volume  o^  water  flowing  past  a  cross-section  de- 
creases as  the  number  of  service  connections  and 
the  distance  from  the  station  increase.  Each  pair 
of  service  pipes,  with  their  connected  radiators  in 
a  two-pipe  system,  transfers  water  from  one  main 
to  the  other,  and  this  water  then  returns  to  the 
station  without  passing  through  the  more  distant 
parts  of  the  mains  or  any  other  service  pipes  and 
radiators. 

All  of  the  w'ater  in  a  one-pipe  system,  flows 
through  the  entire  length  of  the  street  mains  that 
it  enters  and  passes  to  a  greater  or  less  extent 
through  one  set  of  service  pipes  and  heating  coils 
after  another.  The  average  distance  that  water 
must  \x  pumped  through  mains  is  thus  much  greater 
in  the  one-pipe  than  in  the  two-pipe  system.  This 
disadvantage  is  more  than  offset  by  the  fact  that 
only  one  main  pipe  is  necessary  in  a  street  where 
the  one-pipe  system  is  employed,  while  in  the  two- 
pipe  system  there  must  be  two  street  mains  at 
every  pair  of  service  connections. 
.  -  In  either  system  of  hot-water  heating  it  is  desir- 
able to  have  most  of  the  fall  of  temperature  in  the 
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FiK.  I.     DiaLTam  of  One-pipe  System. 
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Fir.  2.     DiaRram  of  Two-pipe'  System. 


its  field  and  armature  suffices  to  obtain  the  current 
which  corresponds  to  the  normal  couple  of  the  petrol 
motor.  This  position  represents  the  maximum  speed 
of  the  car.  If  the  resistance  of  the  rheostat  is  in- 
creased, the  field  current  is  increased  in  the  machine 
(I).  The  counter  electromotive  force  which  is  thus 
given  makes  it  necessao'.  fc  ^n  equal  current, 
to  obtain  a  greater  slip  in  the  first  machine.  The 
tpecd  of  the  car  therefore  diminishes  and  the  effort 
increases,  since  to  the  normal  couole  of  the  petrol 
motor  is  added  the  coupje  of  the  second  machine, 


tained  by  a  centrifugal  or  other  pump  at  the  station, 
and  this  pump  works  against  a  pressure  just  sufli- 
cient  to  overcome  the  resistance  offered  by  the  heat- 
ers, street  mains  and  radiators  to  the  circulation. 
Pressure  thioughout  the  hot-water  system  is  fixed 
by  the  elevation  of  the  highest  pipe  or  radiator  that 
forms  a  part  of  it.  This  pres.sure  operates'  at  both 
sides  of  the  pump  and  does  not  add,  therefore,  to 
the  work  of  moving  the  water.  If  the  highest  part 
of  the  water  circuit,  probably  in  the  radiator  of 
some  tall  buildint;,  is  too  feet  above  the  lowest  part, 


circulating  water  take  place  while  that  water  is 
in  the  radiators,  since  all  cooling  of  water  in  the 
street  mains  represents  a  loss  of  heat.  To  meet 
this  requirement  the  water  in  one  main  of  a  two- 
pipe  system  has  only  a  slight  fall  of  temperature 
between  the  point  where  the  hot  water  enters  it  at 
the  station  and  its  most  distant  end.  While  pass- 
ing through  the  radiators  the  water  is  cooled,  say, 
20  or  30  degrees  in  temperature,  so  that  the  water 
in  all  parts  of  the  return  main  of  a  two-pipe  system 
is  colder  bv  20  or  30  degrees,  or  by   the  amount 
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of  temperature  lost  in  radiators,  than  the  water  ni 
the  main  that  brings  it  from  the  station.  A  result 
of  these  conditions  is  that  the  water  delivered  to 
radiators  in  all  parts  of  a  two-pipe  system  is  of 
nearly  a  uniform  temperature,  if  good  circulation 
is  maintained  in  the  mains.  It  follows  that  a  square 
foot  of  radiator  surface  should  yield  about  as  much 
heat  per  hour  in  one  part  of  a  two-pipe  system  as 
in  another. 

In  a  one-pipe  system  all  this  is  changed,  except 
the  fall  of  temperature  of  water  while  it  is  in  the 
radiators,  which  may  be  the  same  as  that  in  a  two- 
pipe  system.  Water  from  a  main  of  the  one-pipe 
system,  after  passing  through  and  being  cooled  by 
a  group  of  radiators,  returns  to  the  same  main 
at  a  point  only  a   few  feet  distant  from  that  where 


FIG.  22.   BRADY  STEAM  TURBINE  OF  I9OI. 

it  was  taken  out.  This  cooled  water  from  radiators 
mixes  at  once  with  the  warmer  water  of  the  main 
and  reduces  its  temperature  a  little.  As  this  process 
is  repeated  for  each  group  of  radiators  connected 
to  a  one-pipe  system,  the  entire  mass  of  water  fliiw- 
ing  through  a  main  is  gradually  cooled  and  reaches 
the  electric  station  perhaps  20,  30  or  40  degrees 
colder  than  when  it  started  on  its  journey  in  the 
piping  system,  according  to  the  pressure  employed 
in  pumping,  the  number  of  connected  radiators,  and 
the  time  required  for  the  water  to  complete  the 
circuit.  A  result  is,  as  the  circulating  water  passes 
through  one  group  of  radiators  after  another,  that 
the  water  entering  any  particular  group  of  radiators 
is  cooler  the  further  removed  the  group  is  from  that 
end  of  the  main  at  which  water  enters  from  the 
station,  or  the  nearer  the  group  is  to  that  end  of 
the  main  through  which  water  returns  to  the  station. 
In  other  words,  the  total  fall  in  the  temperature  of 
water  in  a  one-pipe  system  takes'  place  gradually 
along  the  entire  length  of  its  mains,  and  the  radi- 
ators connected  at  the  return  end  of  the  main  must 
be  cooler  than  those  connected  to  the  outflow  end 
of  the  main  by  the  entire  fall  of  temperature  in  the 
circulating  water.  ■  It  follows  from  this  that  a  square 
foot  of  radiator  surface  cannot  have  equal  heating 
powers,  under  given  external  conditions,  in  all  parts 
of  a  one-pipe  system.  To  render  the  difference  in 
heating  power  of  a  square  foot  of  radiator  surface, 
connected  at  different  points  along  the  main  of  a 
one-pipe  system,  as  small  as  practicable,  the  water 
in  such  a  system  should  be  pumped  through  the 
mains  at  a  greater  velocity  than  is  desirable  in  the 
two-pipe  system.  This  implies  more  power  to  run 
the  pump  of  the  one-pipe  system  if  the  amount  of 
heat  to  be  supplied  and  the  resistance  of  the  mains 
is  equal  for  the  two  systems.  But,  as  the  mains 
of  the  one-pipe  system  may  be  shorter  or  have  less 
resistance,  where  a  given  territory  is  to  be  covered, 
than  the  mains  of  a  two-pipe  system,  the  movement 
of  water  at  a  higher  velocity  in  the  former  may 
require  no  more  power  than  its  movement  at  a  lower 
velocity  in   the  latter. 

The  one-pipe  system  permits  the  use  of  larger 
pipes,  or  of  a  smaller  total  length  of  pipe,  or  both, 
than  does'  the  two-pipe  system.  Take,  for  example, 
a  case  where  two  parallel  streets  on  which  heating 
service  is  required  extend  from  points  near  the 
electric  station  for  distances  of  one  mile  each,  and 
let  these  streets  be  one  or  several  blocks  apart. 
On  the  one-pipe  system,  it  may  well  be  arranged  that 
a  single  eight-inch  pipe  pass  from  the  station  out 
one  of  the  .streets  to  a  distance  of  one  mile  and  then 
across  to  the  other  street  and  back  on  that  street 
to  the  station.  A  two-pipe  system  for  this  same 
case  must  have  about  four  miles  instead  of  about 


two  miles  of  main  pipes,  but  these  pipes  may  be  of 
less  than  eight  inches  diameters'  each.  If  the  two- 
pipe  system  is  divided  into  two  distinct  circuits, 
each  starting  from  the  station  and  serving  one  of 
the  streets,  the  distance  that  water  must  be  pumped 
will  be  about  the  same  as  that  in  a  one-pipe  system. 
If  the  two-pipe  system  covers  both  of  the  two  streets 
with  the  same  circuit,  the  length  of  mains  through 
which  the  water  must  be  pumped  is  about  twice  as 
great  as  that  for  a  one-pipe  system. 

Branch-street  mains  may  be  laid  from  larger 
mains  in  either  system.  In  the  two-pipe  system  all 
branch  mains  must  be  laid  in  pairs  and  the  service 
pipes'  into  each  building  must  connect  with  both  of 
the  branches.  Where  a  main  in  a  one-pipe  system 
branches,  the  two  or  more  branch  mains'  should, 
as  a  rule,  have  a  combined  cross-section  equal  to 
that  of  the  larger  main  with  which  they  connect. 
Thus,  the  main  of  a  single-pipe  system  that  starts 
from  the  station  with  one  lo-inch  pipe  may  be  di- 
vided over  a  part  of  its  length  into  one  six-inch 
and  one  eight-inch  pipe.  These  two  branches  may 
pass  through  different  streets  and  then  unite  again 
in  a  lO-inch  main  that  runs  to  the  station.  Where 
one  of  two  such  branches  is  much  longer  than  the 
other  it  may  be  given  a  diameter  larger  than  that 
required  to  correspond  with  the  volume  of  water 
that  is  to  enter  it  per  second  in  comparison  with 
the  shorter  pipe,  so  that  the  same  velocity  of  water 
may  be  maintained  in  both. 

When  some  radiators  are  shut  off  in  those  por- 
tions of  a  two-pipe  system  that  are  more  distant 
from  the  station,  it  may  be  hard  to  maintain  a  good 
circulation,  and  therefore  hot  water,  in  those  dis- 
tant portions,  since  water  passes  from  one  main 
to  the  other  only  through  radiators.  In  a  one-pipe 
system  the  circulation  is  certain  to  go  on  in  the 
mains,  whether  the  service  pipes  to  radiators  are 
closed  or  not,  since  the  path  through  the  mains  is 
always  open. 

Pressure  maintained  by  the  pump  in  a  two-pipe 
system  operates  to  force  the  water  through  the  serv- 
ice pipes  and  radiators  as  well  as  through  the  mains. 
In  a  one-pipe  system,  as  the  two  service  pipes  for 
each  group  of  radiators  are  connected  to  the  same 
main  at  points  within  a  few  feet  of  each  other,  only 
a  very  slight  fraction  of  the  pressure  maintained 
by  the  pump  can  have  any  tendency  to  force  water 
through  the  radiators.  As  a  consequence  the  cir- 
culation of  water  through  the  service  pipes  and 
radiators  of  a  one-pipe  system  is  almost  entirely  due 
to  the  force  of  gravity,  which  causes  the  colder  and 
heavier  water  in  one  service  pipe  to  fall  and  the 
warmer  and  lighter  water  to  rise  in  the  other  serv- 
ice pipe.  With  buildings  of  moderate  height  the 
force  exerted  in  this  way  to  move  water  through 
service  pipes  and  radiators  is  only  feeble  in  com- 
parison with  the  pressure  that  may  readily  be'  de- 
veloped for  this  purpose  with  the  pump  in  a  two- 
pipe  system.  As  a  result,  the  service  pipes  from 
street  mains  to  buildings  on  a  two-pipe  system  are 
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usually  only  one  inch  in  diameter,  while  the  ordi- 
nary service  pipes  of  a  single-pipe  system  are  two  or 
2.5  inches  in  diameter.  Even  with  one-inch  service 
pipes  it  is  often  necessary  to  insert  a  disk  with  only 
a  small  hole  in  it  in  the  valve  through  which  the 
service  pipe  is  connected  to  the  main,  so  that  the 
flow  of  water  through  radiators  in  those  parts  of  the 
system  that  are   near  the  station  may  be   restricted. 

If  the  resistance  to  the  flow  of  water  in  each  pair 
of  service  pipes  and  their  radiators  was  the  same 
in  all  parts'  of  a  two-pipe  system,  then  the  resistance 
of  the  mains  would  cause  the  circulation  of  water 
.through  the  pipes  and  radiators  near  the  station  to 
be  much  more  rapid  than  the  circulation  in  the 
more  distant  parts  of  the  system,  and  water  in  the 
distant   parts  to   be  colder. 

With  either  the  one-pipe  or  the  two-pipe  system 
the  mains  and  service  pipes  should  be  insulated  to 


reduce  the  loss'  of  heat.  In  the  two-pipe  system  the 
insulating  conduit  is  usually  made  double,  so  as  to 
contain  both  of  the  mains  that  must  pass  through 
each  street,  but  in  the  one-pipe  system  the  mains 
are  covered   with   separate  conduits. 

Provision  must  be  made  for  the  expansion  of 
mains'  in  either  of  the  two  systems,  and  this  is 
done  in  each  by  anchoring  the  mains  at  about  the 
center  of  each  block,  or  at  points  approximately 
600  to  700  feet  apart,  and  then  locating  either  a  U 
or  a  go-degree  bend  midway  between  each  two 
anchor  points.  These  U  and  right-angle  bends  re- 
quire no  attention  and  are  much  more  reliable  than 
any  form  of  expansion  joint. 

Some  of  the  differences  between  the  one-pipe  and 
two-pipe  systems  are  illustrated  by  the  plant  of  the 
Toledo  Heating  and  Lighting  Company,  Toledo, 
Ohio,  described  in  the  Transactions  of  the  American 
Society  of  Mechanical  Engineers  for  1900,  and  the 
plant  of  the  Miami  Light,  Heat  and  Power  Com- 
pany at  Piqua,  Ohio,  recently  inspected  by  the 
writer.  The  Toledo  plant  is  on  the  double-pipe  sys- 
tem, and  at  the  above  date  had  \^,T^^  feet  of  double 
mains',  covering  probably  that  length  of  streets,  and 
containing  33,552  feet  of  single  pipe.  In  the  single- 
pipe  system  at  Piqua,  as  just  installed,  the  total 
length   of  pipes   in   street  mains  is  about  9,650  feet. 
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and  these  pipes  cover  an  equal  length  of  streets,  ex- 
cept that  several  of  them  run  for  short  distances  on 
the   same   streets   in   order   to    reach   the   station. 

At  Toledo  the  most  distant  part  of  the  mains  is 
about  0.75  mile  from  the  station,  and  at  Piqua  the 
corresponding  distance  is  about  0.7  mile.  The  To- 
ledo system  had  been  in  operation  about  five  years 
up  to  1900,  and  then  had  radiating  surface  to  the 
amount  of  175,000  square  feet,  connected  in  199 
buildings.  In  the  Piqua  system,  with  less  than  0.3  of 
the  length  in  main  pipes'  at  Toledo,  the  capacity 
is'  115,000  square  feet  of  radiating  surface,  and  120 
service  connections  are  provided.  On  the  Toledo 
street  mains  service  connections  are  made  with  one- 
inch  pipe.  At  Piqua  service  pipes  are  each  2.5  inches 
in  diameter.  In  one  of  each  pair  of  service  pipes 
at  Toledo  there  is  a  disk  with  an  opening  that  is 
greater  than  five-eighths  inch  in  diameter  for  some 
cases  and  less  in  others.  In  the  coldest  weather 
the  maximum  pressure  between  each  pair  of  street 
mains,  at  points  where  service  pipes  are  connected, 
is  about  53  pounds,  but  this  drops  to  a  fraction  of  a 
pound  at  the  ends  of  these  pipes  most  distant  from 
the  station.  These  figures  illustrate  the  necessity 
for  throttling  the  water  in  most  of  the  service  pipes. 

The  Toledo  system  lighted  450  houses  and  heated 
199  houses  during  the  six  months  ended  January 
I,   1900,   with  the  following  results : 

Income   from   lighting $9,064.78 

Income    from    heating 9,900.88 

Fuel    expense    $5,040.63 

Salary    and    wages 2,827.14 

All   other   expenses 1,896.77 

$9,764-54 
The  heating  season  was'  seven  months,  from  Oc- 
tober to  April,  inclusive,  and  it  is  the  custom  to 
charge  for  heating  at  so  much  per  square  foot  of 
radiating  surface  for  the  season.  On  January  i, 
1900,  three  months  of  the  heating  season  had  passed, 
so  that  $9,900.88  should  represent  three-sevenths  of 
the  entire  income  from  heating  during  the  season. 
This  income  was  earned  with  175,000  square  feet 
of  radiating  surface,  so  that  the  average  season  rate 
per   square   foot  must  have  been  13  cents. 

At  Piqua  the  rates  for  heating  range  from  12 
cents  to  17  cents  per  square  foot  of  radiating  surface 
during  the  heating  season. 

During  the   heating   season   of  seven   months  the 
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Toledo  system  eonsimicd  5.000  short  tons  of  coarse 
slack,  or  about  57  pounds  for  eacli  square  foot  of 
connected  radiator  surface.  If  good  lump  coal  is 
used  instead  of  slack,  one  pound  of  the  coal  will 
heat  about  one  cubic  foot  of  space  during"  the  seven 
cold   months,   in  a  hot-water  system. 

Rates  for  heating  from  central  stations  are  some- 
times based  on  cubic  space  heated,  and  then  range 
from  one-fourth  to  one-half  cent  per  cubic  foot  per 
season. 

Niles,  Ohio,  has  a  two-pipe  system  of  hot-water 
heating  operated  from   its  electric-light   station. 

At  Watseka,  111.,  a  one-pipe  hot-water  system  op- 
erates  from  a   similar  source. 


The  Development  of  the  Steam  Turbine. 

Bv  Fk.vnk  C.  Perkins. 
Pari  III. 

During  the  year  1901  the  White,  Webster  and 
Brady  steam  turbines  were  patented  in  the  United 
Stales.  The  steam  turbine  of  John  F.  Brady  of 
Chicago  (Fig.  22)  has  been  placed  upon  the  market, 
and  is  said  to  have  given  a  good  account  of  itself 
in  practice.  This  inventor  provides  a  series  of  sta- 
tionary guides  in  his  turbine  in  combination  with 
a  series  of  movable  steam-expansion  chambers  and 
passageways,  wherebj'  it  is  said  that  very  high  re- 
sults are  obtained  in  the  economical  use  of  steam 
under  high  pressure. 

The  steam  turbine  of  William  Lloyd  Webster  of 
New  York  is  an  impact  engine,  in  which  provision 
is  made  by  the  form  of  the  engine  for  the  expan- 
sion of  the  motor  fluid  in  its  progress  through  the 
engine.  Provision  is  also  made  for  the  compounding 
of  the  engine,  by  which  successive  expansions  are 
available.  Mr.  Webster  has  also  arranged  the  blades 
on  the  drum  and  casing  in  such  a  manner  that  they 
can   readily   be   removed   and   replaced. 

The  impact  engine  of  George  White  of  Jersey 
City  (Fig.  23)  has  a  working  disk  with  buckets 
fastened*  on  the  side,  each  comprising  a  directing 
surface  parallel  to  the  plane  of  the  disk.  The  buck- 
ets also  have  a  reversing  surface  forming  a  continua- 
tion of  the  directing  surface,  and  turned  away  from 
the  disk.  There  are  also  jet  tubes  in  this  turbine 
inclined  at  a  small  angle  to  the  plane  of  the  wheel 
so  as  to  flatten  the  driving  fluid  upon  the  directing 
surface. 

Last  year  two  turbines  were  invented  and  pat- 
ented in  the  United  States  wdiich  may  be  of  interest 
to  the  reader.  One  was  by  Elwin  R.  Hyde  of  Bridge- 
port, Conn.,  and  the  other  by  Hiram  H.  Boyce  of 
Chicago. 

The  Hyde  turbine  or  rotary  engine  (Fig.  24)  is 
said  by  the  inventor  to  utilize  the  full  force  of  the 
steam  consumed,  and  to  prevent  any  escape  of  the 
steam  except  at  the  e.xhaust,  as  well  as  providing 
a  simple  adjustment  by  which  the  wheel  may  be 
centered  in  the  case.  The  case  has  a  peripheral 
steam  port  and  a  wheel  having  a  shaft  comprising 
hollow  trunnions  iournaled  in  the  case.     The  wheel 


within  the  wheel,  causing  it  to  flow  outwardly,  using 
the  lower  pressure  at  greater  leverage,  according 
to  his  statement. 

The  Curtis  steam  turbine  (Fig.  26),  which  was 
patented  a  few  years  ago,  is  now  being  developed 
by  the  General  Electric  Company  of  Schenectady, 
N.  Y.  For  some  time  past  a  horizontal  Curtis  steam 
turbine  has  been  in  operation  in  the  power  house 
of  the  General  Electric  Company,  and  its  efficiency 
and  satisfactory  operation  may  be  assured,  from  the 
fact  that  a  large  number  of  turbines  are  now  being 
constructed  by  this  company  for  use  with  alternat- 
ing-current electric  generators  in  electric-power  sta- 
tions. The  new  Curtis  turbines  are,  however,  of 
the  vertrcal  type,  the  steam  entering  above  and  ex- 
hausting from  below.  The  alternating-current  gen- 
erators arc  connected  directly  to  the  steam-turbine 
shaft,    and   are   mounted   on   the   top   of   the   frame. 


R.  M.  Hunter   Says  Silver    Is   Converti- 
ble into  Gold. 

In  a  recent  issue  of  Public  Opinion  is  an  inter- 
esting and  somewhat  remarkable  letter  from  R.  M. 
Hunter  of  Philadelphia.  This  Mr.  Hunter  is  very 
likely  the  patent  expert  of  Philadelphia,  to  whom 
so  many  patents,  many  of  them  electrical,  have  been 
issued  by  the  United  States  govermuent.  The  let- 
ter reads  as  follows : 

"My  attention  was  directed  to  an  article  appearing 
in  your  paper  of  August  27th,  under  the  title  of 
'The  Philadelphia  Alchemist.'  The  latter  part  of 
the  article  refers  to  my  work  in  the  transformation 
of  silver  into  gold  as  being  'quite  as  reasonable  as 
the  Keely  motor  enterprise.'  You,  like  many  others, 
who  are  totally  ignorant  of  what  can  be  done,  make 
a  grave  error  of  rushing  into  print  with  statements 
wliich  are  wholly  unwarranted  and  which  are  wholly 
'7 
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These  new  Curtis-General  Electric  turbines  are  be- 
ing constructed  in  sizes  up  to  S,ooo  horsepower,  and 
a  large  number  are  now  being  installed  in  Chicago 
and  elsewhere. 

The  Parsons  steam  turbine  (Fig.  27),  as  is  well 
known,  is  being  developed  in  Switzerland  by  Brown, 
Boveri  &  Co.,  and  in  this  country  by  the  Westing- 
house  Electric  and  Manufacturing  Company  of  Pitts- 
burg, while  in  England  it  is  being  installed  exten- 
sively by  C.  A.  Parsons  &  Co.  of  Newcastle-on-Tyne. 

The  Rateau  steam  turbine  is  being  introduced  in 
France  by  Sautter  &  Co.  and  in  Switzerland  and 
Germany  by  the  Maschinenfabrik  Oerlikon  of  Oer- 
likon,   near  Zurich. 

All  of  the  modern  steam-turbine  manufacturers 
claim  not  only  as  high  an  efficiency  as  the  best 
triple-e.xpansion  high-power  reciprocating  steam  en- 
gine, but  also  insist  that  the  steam  turbine  has  a 
tremendous  advantage  on  account  of  the  small  space 
it  occupies   for   a   given  output,   as   well  as   its   low 


at  variance  wath  the  actual  facts.  That  silver  is 
convertible  into  gold  is  an  established  fact,  beyond 
any  criticism ;  and  as  I  am  making  it  daily,  it  is 
hardly  proper  for  public  papers  to  put  themselves 
on  record  with  false  statements.  Not  only  am  I 
transforming  silver  into  gold,  but  I  can  do  it  with 
great  rapidity  and  at  an  actual  cost  of  less  than 
10  per  cent,  of  the  gold  produced.  If  you  cannot 
consider  a  subject  of  the  scientific  nature  that  this 
is  from  a  practical  and  scientific  standpoint,  it 
would  be  as  well  that  you  reserve  your  opinions 
until  you  have  had  an  opportunity  of  learning  more 
upon  the  subject.  As  a  public  paper  you  have  no 
right  to  ridicule  a  scientific  matter,  and  it  might 
be  well  to  remind  you  of  the  wise  statement  of  old 
Philalethes,  who,  in  the  seventeenth  century  said, 
'It  is  neither  religious  nor  wise  to  judge  that  of 
which  you   know   nothing.' " 


Favors  Concrete  Railway  Ties. 

In  an  address  recently  delivered  before  the  West- 
ern   Society   of   Engineers   G.    H.    Kimball   of   New 
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has  an  unobstructed  center  steam  space  and  periph- 
eral buckets,  with  openings  leading  to  the  steam 
space.  The  inner  ends  of  the  buckets  form  the 
circle  which  bounds  the  steam  space.  The  shaft 
of  this  turbine  has  an  exhaust  passage  leading  from 
the  steam  space  above  mentioned. 

In  the  Boyce  design  (Fig.  25)  a  turbine  is  pro- 
vided in  which  the  driving  blades  are  so  arranged 
as  to  avoid  the  necessity  of  having  fi.xed  guides,  and 
thereby  saving,  according  to  the  inventor,  the  en- 
ergy which  is  lost  by  friction  and  impact  of  the  jet 
of  fluid  upon  the  guides.  This  designer  also  claims 
to  provide  an  improved  means  of  admitting  the  steam 
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first   cost,    and   the   small   amount   of   care   required 
in  its   operation. 

Many  of  the  most  prominent  mechanical  and  elec- 
trical engineers  in  this  country  now  believe  that 
the  enormous  high-power,  slow-speed  reciprocating 
engines  which  are  now  directly  connected  to  the 
immense  revolving-field  alternators  in  the  largest 
power  stations  will  soon  become  obsolete.  They  are 
of  the  opinion  that  the  much  smaller  units  employing 
the  steam  turbine  and  high-speed  generators  will 
give  the  same  output  at  greatly  reduced  price,  and 
with  equal  or  better  efficiency. 
\The  end.] 


26.    Curtis  Elastic-fluid  Turbine. 

York  urged  the  adoption  of  concrete  railroad  tics 
as  a  substitute  for  the  present  tics  of  wood  or  iron. 
Mr.  Kimball,  who  has  previously  been  the  chief  en- 
gineer of  the  Pere  Marquette  railroad,  said  that  the 
steadily  rising  price  of  tie  timber  made  the  ques- 
tion of  great  importance.  He  described  the  diffi- 
culties and  expense  arising  from  the  short  life  of 
wooden  ties,  and  outlined  the  objection  to  the  steel 
and  iron  tie,  which  has  caused  it  to  be  discarded 
on  European  railroads.  The  concrete  tie,  he  said, 
for  both  street  railways  and  trunk  lines_^  furnishes 
so  great  an  advantage  in  durability  as  completely  to 
overcome  the  disadvantage  of  greater  initial   cost. 
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The  Use  of  the  Telephone   in    Railroad 
Worl<. 

Within  the  last  few  years  tlie  leleplione  lias  found 
a  wide  application  in  railroad  worl<  and  is  now 
being  used  on  many  of  the  best  equipped  roads  of 
the   country. 

There  are  several  methods'  of  applying  the  tele- 
phone, more  or  less  closely  allied  to  one  another. 
One  is  known  as  the  "Composite  system."  The  Com- 
posite system  embraces  the  use  of  the  telephone  in 
connection  with  the  regular  telegraph  wires,  while 
the  name  lelegraphone  is  more  commonly  used  in 
connection  with  that  emergency  apparatus  by  means 
of  which  any  station  on  the  line  may  be  signaled 
and  eommunieateid  with  from  a  car  on  any  point 
on   the  line. 

The  Composite  system,  as  before  stated,  is  being 
used  extensively,  and  some  roads,  for  instance,  the 
Chicago,  Burlington  and  Quincy,  Illinois  Central, 
Pennsylvania,  New  York,  New  Haven  and  Hart- 
ford ;  Delaware,  Lackawanna  and  Western,  and  the 


equal  electrically,  prevents  the  telegraph  grounds 
from  affecting  the  telephonic  balance.  The  con- 
densers shown  in  the  telephone  loop  are  not  inher- 
ently necessary. 

It  is  possible  to  ring  over  this  circuit  for  telephone- 
operating  purposes  in  the  usual  manner  if  the  gen- 
erator is  grounded,  a  repeating  coil  being  necessary 
between  the  ringing  key  and  the  condensers  to  pre- 
serve independence  of  telegraph  and  telephone 
working.  It  is  said  that  in  this  system  absolute 
independence  of  the  telegraph  and  telephone  cir- 
cuits is  secured.  Intermediate  stations  slightly  im- 
pair the  efficiency,  but  many  must  be  present  be- 
fore  this  impairment  becomes  serious. 

The  Standard  system  is  shown  diagrammatically 
in  Fig.  2,  and  secures  two  grounded  telegraph  cir- 
cuits over  a  metallic  two-wire  telephone  circuit.  The 
grounded   condensers    (E)    and   the   coils    (A)    have 


the  telephone.  It  has  the  additional  function  of 
maintaining  the  efficiency  of  the  telephone  without 
interfering    with   the   telegraph. 

One  side  of  the  telephone  circuit,  in  the  Railway 
Compo.5ite  system,  is  connected  with  the  telegraph 
wires  through  a  condenser,  the  other  side  of  the 
telephone  circuit  being  grounded.  Intermediate  tele- 
graph stations  are  eriuipped  with  apparatus  which 
provides  an  independent  path  around  the  telegraph 
instruments  for  the  telephone  currents,  either  talking 
or  ringing,  witliout  an  additional  resistance.  Bells 
are  used  in  connection  with  this  apparatus,  which 
will  only  ring  with  currents  of  very  high  frequency, 
which  do  not  affect  the  telegraphic  circuit.  Hitherto 
the  ringing  has  been  done  with  a  hand  generator, 
but  improvements  are  being  made  so  that  all  that 
will  be  necessary  will  be  to  press  a  button  on  the 
side   of   the    case    to    give    the    necessary   call.     This 
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DiaRram  of  Simplex  Circuit 
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Lehigh  Valley,  have  the  telephone  installations  com- 
pleted, or  very  nearly  so,  throughout  their  entire 
systems. 

In  a  paper  read  on  May  15,  1903,  by  A.  C.  Fer- 
guson, before  the  Association  of  Railway  Telegraph 
Superintendents,  held  at  New  Orleans,  is  a  clear 
discussion  of  this  subject. 

Composite  Systems. 

There  are  three  principal  systems  of  composite 
telephony  at  present  in  use,  one  called  the  Simplex, 
another  the  Standard,  and  the  third  one,  that  makes 
use  of  but  a  single  grounded  wire  for  both  the 
telegraph  and  telephone  apparatus,  called  the  Rail- 
way Composite.  Fig.  i  shows  the  circuit  for  the 
Simplex   system. 

The  Simplex  system  secures  one  metallic  tele- 
phone circuit  and  one  grounded  telegraph  circuit 
over  a  single  pair  of  wires.  The  telegraph  circuit 
operates  over  the  two  wires  in  parallel,  being  eon- 


the  function  of  rendering  the  otherwise  sharp  and 
abrupt  telegraphic  impulses  of  such  a  sluggish  and 
relatively  slow  nature  as  to  make  them  inaudible 
in  the  telephone.  The  condensers  (F)  preserve  the 
telephone  loop  metallically  separate  from  the  tele- 
graph circuits.  The  coils  (B)  are  to  prevent  cross- 
fire between  the  two  telegraph  circuit,  through  the 
telephone  loop,  the  ground  between  the  coils  shunt- 
ing all  the  momentary  cross  impulses,  through  the 
condensers,    to  ground. 

It  is  not  possible  to  ring  over  such  a  line  with 
the  ordinary  hand  or  power  generator  ringing  cur- 
rent. Means  have  been  found,  however,  which  em- 
ploy a  high-frequency  alternating  current  of  low 
voltage  to  ring  without  interfering  with  the  tele- 
graph. One  of  these  means  has  been  used  in  the 
Railway  Composite. 

In  the  Standard  system  the  telegraph  impulses  can 
be  distinguished  very  faintly  in  the  telephone,  but 
can  never  be  read.     Low  insulation  of  the  line  ren- 
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nected  to  them  through  a  split  coil  whose  function 
is  to  send  half  the  telegraph  current  over  each  wire 
and  to  offer  a  great  impedance  to  the  telephone 
.currents,  so  that  the  telephonic  working  shall  not 
be  impaired  in  efficiency.  So  far  as  the  telegraphic 
working  is  concerned,  the  two  line  wires  are  at  the 
same  potential,  and  bridged  apparatus,  without 
ground  connections,  receives  absolutely  no  current 
from  the  telegraph   battery. 

Condensers  are  inserted  in  each  side  of  the  tele- 
phone loop  to  make  the  telephone  metallically  sep- 
arate from  the  telegraph,  and  to  facilitate  the  location 
of  trouble  and  to  prevent  accidental  grounds  on 
the  telephone  loop  from  interfering  with  telegraphic 
working.  The  generated  telephone  currents  arise  in 
a  metallic  circuit,  and  grounds  on  the  line  or  in 
the  terminals  have  no  effect  if  they  occur  at  points 
midway  in  potential  between  the  two  wires.  Con- 
sequently the  Simplex  coil,  whose  two  windings  are 


ders'  the  telephonic  disturbances  due  to  the  telegraph 
somewhat  louder. 

With  the  Railway  Composite  apparatus  it  is  pos- 
sible to  carry  on  telephone  conversation  over  a  single 
grounded  telegraph  wire,  say,  between  Toledo  and 
Cleveland,  with  all  intermediate  telegraph  .stations 
cut  in  on  the  wire.  Of  course,  there  is  a  limit  to 
the  length  of  the  circuit  and  the  number  of  inter- 
mediate offices  to  be  bridged  out  to  obtain  satis- 
factory telephone  service.  This  is  determined,  how- 
ever, when  the  conditions  of  the  circuit  as  to  con- 
ductivity and  insulation  is  known  and  whether  the 
circuit  is  copper  or  iron.  It  is  also  necessary  that 
the  voltages  of  the  terminals  of  the  telegraph  wire 
be  known,  so  that  sufficient  impedance  may  be  in- 
serted at  terminal  points  where  the  telephones  are 
to  be  connected.  The  impedance  coil  is  designed 
to  fulfill  the  function  of  so  modifying  telegraph  im- 
pulses that   the   telegraph   signals  are   inapparent   in 


FiE.  2.     Diaprain  of  Standard  Circuit, 

new  pattern  of  instrument  has  been  used  to  some 
extent  already  and  promises  well. 

A  system  similar  in  some  respects  to  both  the 
Simplex  and  the  Standard  has  been  placed  by  E.  P. 
Griffith  of  New  York,  superintendent  of  telegraph 
on  the  Erie  lines  of  railway  in  Cleveland,  Leavitts- 
burg,  Akron,  Kent  and  Gabon.  The  telephone  op- 
erates on  two  Morse  telegraph  wires  without  inter- 
fering with  telegraph  signals.  The  telephone  leads 
are  attached  to  an  impedance  coil,  which  reduces 
the  induction  from  telegraph  wires.  This  coil  is 
placed  between  the  battery  ends  of  the  telephone 
circuit,  and  at  each  relay  within  the  telephone  circuit 
a  condenser  is  placed.  The  capacity  of  this  eon- 
denser  is  one-fourth  microfarad.  The  "ringing  in" 
of  the  stations,  as  in  the  ease  of  the  Railway  Com- 
posite, is  done  by  a  hand  generator  at  present.  In 
this  section  the  copper  wires  used  are  of  quite  small 
gauge  and  of  unequal  capacity,  yet  the  operator  can 
hear  as  distinctly  as  over  the  customary  telephone. 
Notwithstanding  the  fact  that  the  telegraph  instru- 
ments are  in  use,  the  sound  does  not  affect  the  tele- 
phone enough  to  muffle  the  voice  of  the  speaker. 
The  distance  between  Cleveland  and  Gabon  is  170 
miles  as  traversed  by  this  line  of  wire,  and  the  voice 
of  the  station  agent  at  Gabon  can  be  distinctly  heard 
over  the  metallic  telegraph  circuit. 

As  an  example  of  the  Railway  Composite  system, 
the  system  installed  by  the  Escanaba  and  Lake  Su- 
perior (Mich.)  Railroad,  63  miles  long,  is  typical 
of  some  of  the  latest  developments.  Eight  instru- 
ments have  been  installed,  and  talking  and  telegraph- 
ing over  the  same  wire  at  the  same  time  is  being 
carried  on  with  entire  success'  in  the  business  of 
the  company.  The  road,  it  is  said,  is  one  of  the 
first  in  the  country  to  adopt  telephone  and  telegraph 
service  over  its  entire  line.  Two  of  the  telephones 
installed  are  at  the  terminals  and  three  at  inter- 
mediate points,  where  there  are  telegraph  instruments 
also ;  the  other  three  are  at  stations  where  there  is 
no  telegraph  equipment. 

The  Telegr.\phone. 

Closely  resembling  the  three  systems  above  men- 
tioned is  the  apparatus  sometimes  called  the  telegra- 
plione.  The  term,  ho-ivever,  must  not  be  confused 
with  the  name  telegraphone  given  to  certain  phono- 
graph devices  sometimes  used  in  connection  with 
telephone   lines. 

This  instrument  employs'  the  telegraph  wire  for 
sending  telephone  messages  from  any  portion  of  the 
line,  as,  for  instance,  a  car  or  train,  to  any  station 
on  the  line.  The  object  of  the  telegraphone  is,  in 
case  a  railway  train  is  halted  between  stations,  to 
enable  the  trainmen  to  communicate  at  once,  by 
telephone,  with  the  dispatcher  at  either  end  of  the 
line  without  interrupting  the  telegraphic  business 
on  the  wire  so  utilized,  nor,  on  the  other  hand, 
naving  the  business  of  the  telegraphone  interrupted. 
One  of  its  functions,  also,  is  to  establish  communica- 
tion at  will  between  a  station  where  there  is  no 
telegraphic  operator  or  a  siding,  with  the  dispatching 
officers   of   the   division. 

In  order  to  accomplish  these  results  a  telegraph 
wire,  which  may  be  the  wire  used  by  the  dispatcher 
or  any  commercial  wire,  is  used.  In  equipping  a 
train,  a  special  telephone  is  installed  on  a  car.  This 
telephone  is  provided  with  a  reel,  an  insulated  wire 
and  a  portable  extension  rod,  to  which  connection 
from  the  train  telephone  is  made.  This  extension 
rod  is  provided  with  it  file-surface  clamp,  which  is 
placed  on  the  telegraph  wire,  thus  establishing  elec- 
tric communication  between  the  train  instrument  and 
the  wire  without  cutting  into  the  line.  The  manner 
of  using  the  extension   rod   is  illustrated   in  Fig.   3. 

Let  it  be  supposed  that  a  train  equipped  with  the 
telegraphone  appliances  is  halted  between  two  sta- 
tions, and  it  is  desired  to  get  into  immediate  com- 
munication with  the  dispatcher.  By  means  of  a 
special  magneto,  a  direct  pulsating  signal  is  made, 
which  gives  a  significant  call,  known  as  the  telegra- 
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phone  call,  to  all  of  the  Morse  instruments  on  the 
line  on  the  side  of  tlie  temporary  connection  with 
wliicli  it  is  desired  to  communicate,  neglecting  the 
Morse  instrunieuls  on  the  other  side  of  the  tem- 
porary connection.  This  call  is  a  signal  fot  the 
dispatcher  to  go  to  the  telephone  installed  in  his 
office.  Having  done  so,  he  is  in  direct  communica- 
tion with  the  halted  train  by  telephone.  While  com- 
munication with  the  train  is  maintained,  as  has  been 
said,  the  business  of  the  iMorse  circuit  on  the  same 
wire  is  not  interrupted  nor  is  the  telephone  com- 
munication interrupted  by  the  operation  of  the 
Morse-circuit   instruments. 

If  it  is  desired  to  communicate  with  the  dispatcher 
at  the  other  end  of  the  division,  a  plug  is  placed 
in  another  jack  in  the  train  instrument,  and  the 
initial  signals  affect  only  the  relays  on  that  side 
of  the  temporary  connection.  The  initial  signal  is, 
iherefore,  to  the  desired  extent,  made  selective. 
Where  desired,  instruments  are  placed  in  sta- 
tions. In  such  case,  when  it  is  desired  to  communi- 
cate with  the  dispatcher  from  a  station,  the  oper- 
ator at  the  station  calls  the  dispatcher  to  the  tele- 
phone, by  signal  over  the  wire.  When  a  track  in- 
strument is  placed  at  a  siding,  all  that  is  necessary 
to  summon  the  dispatcher  to  the  telephone  is  to 
give  the  emergency  ring  on  the  telcgraphone. 

The  method  of  equipping  a  wire  for  telcgraphone 
purposes  is  sintple,  but  interesting.  In  stations  where 
Morse  instruments   are   cut   in   to   the  circuit,   these 
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TELEPHONE    WITH    COIL   OF    WIRE    USED    ON 
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instruments  are  bridged  with  dead,  non-inductive 
resistance.  The  relays  of  the  Morse  instriunents 
are  wound  for  ico  or  150  ohms  inductive  resistance. 
The  high  resistance  of  the  shunt  is,  on  the  con- 
trar}-,  non-inductive.  It  is  so  constructed  as  to 
eliminate  the  factor  of  impedance,  when  the  high-fre- 
quency telephone  current  is  superposed  on  the  line. 
Thus  the  high  shunt  resistance  prevents  the  passage 
of  the  Morse  current,  but  in  accordance  with  the 
well-known  law,  it  will  offer  a  free  path  for  the 
talking  waves.  The  shunt  resistance,  being  non- 
inductive,  does  not  impede  nor  interrupt  the  high- 
frequency  telephonic  current. 

The  initial  call  is  made  by  means  of  a  direct, 
-lowly  pulsating  signal  by  a  special  magneto,  with 
;uo  segments  on  its"  armature,  one  only  of  which  is 
alive,  thus  giving  direct,  pulsating  waves.  If,  by 
means  of  the  plug  and  jacks  in  the  train  instru- 
ment, this  direct,  pulsating  current  is  given  one 
polarity,  the  pulsating  current  w'ill  affect  the  Mor.se 
relays  in  the  circuit  according  to  its  polarity.  On 
the  side  of  the  temporary  connection,  where  the 
line  is  in  direct  polarity  with  the  superposed  pulsat- 
ing current  from  the  special  magneto  generator,  the 
latter  will  strengthen  the  battery  on  that  part  of  the 
line  and  will  not  operate  the  emergency  signal  on  that 
part  of  the  line.  On  the  other  side  of  the  temporary 
connection,  over  which  it  is  desired  to  communicate, 
liowever,  the  pulsating  magneto  current  is  in  oppo- 
:tion  to  the  force  of  the  line  battery  on  that  part 

f  the  circuit,  which  is  a  reverse  polarity.  As  a 
result,  all  relays  on  that  part  of  the  line  which  are 
in  reverse  polarity  are  caused  to  give  the  brief  pul- 
sating call.  If  it  be  desired  to  give  the  signal  on 
the  opposite  .side  of  the  temporary  connection,  the 
plug  Is  inserted  in  the  other  jack,  reversing  the  polar- 
ity of  the  magneto.  It  will  be  understood  that  the 
magneto  circuit  is  normally  open  except  when  the 
brief  emergency  signal  is  being  given.  A  condenser 
connected  into  the  secondary  of  the  telephone  pre- 
vents the  Morse  current  from  grounding,  wdiile  it 
at  the  same  time  permits  the  passage  of  the  talking 
waves  of  the  telephone  current. 

Figs.  4  and  5  represent,  rcspectivelj',  the  telephone 
■cts  used  in  the  car  and  in  the  station.  In  Fig.  4  is 
*een  the  reel  and  cord  by  means  of  which  connection 
is  made  with  the  line. 

In    experiments   made    with   the   device,   messages 


were  sent  by  telephone  over  an  ordinary  railway- 
service  wire  which  w-as  being  utilized  for  the  trans- 
mission of  dispatches  by  Morse  instruments.  In 
one  instance,  a  wire  on  the  Rome,  Watertown  and 
Ogdensburg  Railroad  was  utilized  by  the  crew  of  a 
wrecking  train.  The  experiments,  which  were  con- 
ducted by  John  Dennis'  of  Rochester,  N.  Y.,  may  be 
described  as  follows:  A  train  was  halted  between 
two  stations  and  the  extension  rod  was  hooked  on 
to  one  of  the  telegraph  wires  rumiing  parallel  with 
the  track,  and  connection  made  with  the  telegraphone 
instruments  installed  in  one  of  the  cars.  The  dis- 
patcher of  the  railroad  was  "called  up"  at  Oswego, 
nearly  70  miles  distant,  and  conversation  carried  on 
without  difficulty.  Then  the  Rochester  telephone 
exchange,  about  12  miles  away,  was  signaled,  con- 
nection being  made  by  means  of  the  railway  wire 
extending  into  the  Rome,  Watertown  and  Ogdens- 
burg offices  at  Rochester,  and  the  telephone  wires 
entering  tlie  offices.  Those  in  the  car  talked  with 
the  transportation-  officials  at  Rochester  and  with 
several  members  of  the  exchange,  at  their  residences 
and  places  of  business. 

A  test  made  on  the  Atchison,  Topeka  and  Santa  Fe 
system  has  been  attended  with  equally  successful 
results,  apparently  demonstrating  the  value  of  the 
device  for  use  on  railroads,  especially  where  acci- 
dents  have  occurred  between  stations. 

French  System  or  Telephoning  Beiween  Tr.\ins. 

The  Paris  correspondent  of  the  Western  Elec- 
trician sends  the  following  contribution  to  the  sub- 
ject: 

Not  long  ago  an  interesting  experiment  was  car- 
ried out  on  one  of  the  French  railroads  with  a  new 
system  of  automatic  train  protection  by  an  electric  de- 
vice. The  method,  which  was  invented  by  Mr.  Basanta, 
a  prominent  engineer,  enables  a  train  on  the  track 
to  telephone  to  the  preceding  station  or  the  follow- 
ing one  wdiile  the  train  is  either  at  rest  or  in  motion. 
Besides,  the  stations  are  in  connection  with  the 
trains  by  telephone,  and  two  trains  placed  upon  the 
same  section  can  communicate  with  each  other  while 
both  are  running  or  both  stopped,  or  one  in  motion 
and  the  other  stopped.  This  programme,  which 
corresponds  to  wdiat  is  needed  in  actual  practice,  is 
realized  by  a  very  simple  device  which  has  the  ad- 
vantage of  not  disturbing  the  existing  track.  The 
engineer  is  not  required  to  look  after  the  apparatus 
and  thus  be  distracted  from  his  duties,  as'  the  ap- 
paratus is  in  charge  of  the  conductor,  who,  accord- 
ing to  French  practice,  has  his  station  in  the  cab 
back  of  the  tender.  A  telephone  outfit  is  placed  in 
each  cab,  and  a  corresponding  set  in  each  of  the 
stations. 

The  communication  is  established  in  the  following 
way:  Along  the  track  is  placed  the  "main  con- 
ductor," a  W'ire  of  a  few  millimeters'  diameter,  sup- 
ported on  insulators  about  eight  inches  high  from 
the  ground  and  20  inches  from  the  rail.  This  wire 
becomes  underground  at  the  grade  crossings.  Near 
the  station,  at  the  limiting  signals',  it  is  carried  over- 
head and  is  run  into  the  interior  of  the  station,  com- 
ing out  on  overhead  line  and  then  passing  along- 
side the  track  as  usual.  Another  conductor,  insu- 
lated, identical  with  the  former  and  placed  parallel 
to  it,  exists  only  between  the  two  signals  which  pro- 


is  connected  with  the  main  track  wire  by  the  over- 
head portion,  as  stated.  The  set  includes:  (i)  A 
douljle  set  of  magneto  bells  and  resistances,  which 
are  thrown  in  by  a  two-way  switch.  (2)  A  Berthon- 
Ader  telephone  set,  with  its  bell,  and  a  hand  magneto 
like  those  on  the  trains.  The  current  sent  by  the 
trains  into  the  station  is  allowed  to  pass  in  the  board 
by  a  two-way  switch.  In  the  first  position  of  the 
switch  (call  to  the  train)  the  station  is  directly  con- 
nected to  the  line  wire,  and  each  ti"ain  which  passes 
through  the  station  section  causes  the  magneto  bell 
of  the  station  to  ring  continuously.  In  the  second 
position  of  the  switch  a  4.coo-olini  resistance  is 
placed  between  the  line  wire  and  the  magneto  bell, 
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FIG.     5. 


THE     TELEPHONE     IN     RAILROAD    WORK. — 
STATION     INSTRUMENT. 


wdiich  stops  the  maximum  current  of  40  volts  given 
by  the  magneto  of  the  moving  train  and  prevents 
the  bell  from  ringing.  In  this  case  the  bell  only 
works  on  the  special  call  which  the  conductor  of 
the  train  produces  by  the  hand  magneto  giving  too 
volts  and  sufficient  to  overcome  the  resistance. 
When  the  resistance  is  in  circuit,  should  the  telephone 
be  unhooked,  the  bell  ceases  to  work,  but  the  em- 
ploye in  the  station  is  assured  that  the  train  is  on 
the  section,  as  he  can  hear  its  movements  through 
the   telephone. 

It  will  not  be  necessary  to  examine  all  the  different 
communications  which  are  possible  with  the  above 
connections  between  trains,  in  movement  or  stopped, 
with  the  stations,  and  vice  versa,  but  a  typical  case 
of  two  trains  on  the  same  section  may  be  taken. 
When  two  trains  come  upon  a  section  the  train- 
operated  magneto  of  each  cab  produces  an  alternat- 
ing current  which  passes  through  the  two-way  switch. 


FIG.  6.       USE    OF   THE   TELEPHONE    IN    RAILROAD    WORK. — FRENCH    SYSTEM. 


tcct  the  station,  this  wire  becoming  underground 
wdiere  it  passes  the  station  platforms  and  switches 
of  the  station.  In  the  cab  of  the  train  is  placed 
(i)  a  magneto  machine,  with  an  automatic  contact 
governor  operated  by  centrifugal  force,  which  is  run 
from  the  a.xle  of  the  car,  and,  according  to  the 
speed,  has  a  tension  of  10  to  40  volts.  The  current 
thus  produced  passes  to  the  main  conductor  by  a 
rubbing  contact  mounted  on  the  axle  box  of  the  car, 
udiich  is  always  in  contact  with  the  wire.  (2)  A 
Bcrthon-.Ader  telephone  outfit,  with  polarized  mag- 
netos and  a  telephone-receiver  circuit,  including  two 
cells  of  dry  battery.  (3)  A  hand-operated  magneto 
which  gives  100  volts,  to  send  current  into  the 
main  conductor  when  the  first  magneto  is  not  work- 
ing, this  allowing  the  train,  which  is  stopped  on  the 
track  at  any  point  to  connect  with  the  stations  or 
to  another  train  which  is  moving  or  stopped  on  the 
same  section.  (4)  An  automatic  two-way  switch 
which,  according  to  its  position,  sends  the  current 
of  one  magneto  or  the  other  into  the  main  wire. 

The   stations  have  a  somewhat  similar  set  of  ap- 
paratus, including  a  complete  telephone  post,  wdiich 


the  magneto  bell,  and  thence  to  the  line  wire  by 
the  rubbing  contacts.  This  current  passing  through 
the  line  from  one  train  to  the  other  (beuig  grounded 
on  one  side)  works,  the  bell  in  each  cab  when  the 
switch  is  closed  and  allows  the  conductors  to  com- 
nuinicate  by  telephone,  and  stops  the  trains,  if  neqd 
be.  Should  the  first  train  be  stopped  the  bells  will 
continue  to  ring,  as  but  one  train  is  necessary  to 
give    the   current. 

The  accompanying  diagram  (Fig.  6)  shows  the 
connections  for  the  station  and  train  apparatus. 
Referring  to  the  middle  set,  the  station  apparatus, 
(B,),  (B;)  indicate  magneto  bells,  (T)  receiver 
with  hook  lever  and  (M)  hand  magneto  with 
centrifugal  governor  (V),  In  the  end  sets  (train 
apparatus)  (B)  is  the  magneto  bell,  (Ci)  two-way 
switch,  (M'l )  magneto  operated  by  axle,  giving  10- 
40  volts,  (M)  hand  magneto  with  governor  ("V) 
giving  100  volts;  (T)  is  the  telephone  and  hook. 
(EEE)  are  insulated  wire  of  line,  (  RRR)  rail,  (F) 
rubbing  contacts,  which  are  normally  on  main  con- 
ductor shown  in  doited  line,  (DDD)  station  section 
and  signals. 
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DATES   AHEAD. 

riouthwcstern  Electrical  Association,  Oklahoma  City,  O.  T., 
October    pth   and    loth. 

Ohio  Electric  Light  Association,  Hotel  Chittenden,  Colum- 
bus, 0.,  October  13th  to  15th. 

Colorado  Electric  Light,  Power  and  Railway  Association, 
Denver.    October   28th   and   29th. 

American  Association  for  the  Advancement  of  Science, 
St.  Louis,  December  28,   1903,  to  January  2,   1904. 


Commenting  on  Sir  Norman  Lockyer's  recent  Brit- 
ish Association  address  on  "The  Influence  of  Brain 
Power  on  History,"  which  formed  the  basis  of  an 
editorial  in  the  last  issue  of  the  Western  Electrician, 
the  Electrical  Review  of  London  says :  "It  is,  we 
believe,  proclaimed  of  Chicago,  with  pride  rather 
than  with  shame,  that  that  city  wears  out  nervous 
force  more  rapidly  than  any  other."  It  would  be 
not  only  interesting  but  important  to  know  if  it  is 
indeed  true  that  in  Chicago  nervous  energy  is  more 
lavishly  expended  than  elsewhere.  And  if  it  is  true, 
as  it  may  be,  are  we  wise  or  foolish  in  this  strenuous 
expenditure  of  vitality? 


Heating  from  central  stations  constitutes  a  topic 
to  which  electric-light  men  are  giving  serious  and 
increasing  attention.  There  are  several  systems 
which  may  be  employed,  falling  into  the  broad  divi- 
sions of  steam  and  hot  water.  If  the  latter  is  chosen, 
the  one-pipe  or  the  two-pipe  method  of  distribution 
may  be  used.  In  this  issue  Mr.  Alton  D.  Adams 
discusses  these  two  systems  of  hot-water  heating  at 
some  length  and  shows  their  relative  advantages  and 
disadvantages.  Many  central-station  men  are  to-day 
considering  whether  they  should  install  a  heating 
plant;  not  a  few  are  already  operating  such  systems', 
while  others  hear  reports  that  if  they  do  not  take 
advantage  of  the  opportunity  presented,  others  will. 
Authentic  information  on  the  subject  is  timely  and 
valuable,  and  we  believe  that  Mr.  Adams'  con- 
tribution  falls  within  this  category. 


Written  by  one  on  the  ground,  the  brief  article 
on  the  recent  Berlin  space-telegraph  congress  in  this 
issue  will  be  scanned  with  interest  by  the  readers 
of  the  Western  Electrician.  Dr.  Gradenwitz  gives 
the  official  summary  of  the  proceedings  from  the 
Cologne  Gazette.  The  conference  was  preliminary 
in  character,  but  the  main  feature  of  the  deliberations 
was  the  decision  that,  between  ship  and  shore,  an 
interchange  of  messages  should  be  obligatory,  re- 
gardless of  system.  To  this  general  principle  Ger- 
many, the  United  States,  France,  Austria-Hungary, 
Russia  and  Spain  appeared  to  have  adhered.  Eng- 
land and  Italy  refused  to  sign  the  preliminary  agree- 
ment, England  asking  for  further  time  and  Italy 
stating  that  it  was  bound  by  a  14-year  treaty  with 
Marconi.  According  to  our  German  author,  the 
proposal  for  compulsory  interchange  by  international 
agreement  is  actively  supported  by  Russia  and  Ger- 
many, and  he  adds,  significantly  enough,  that  if  the 
Marconi  company  should  prove  refractory,  a  boycott 
win  probably  be  started  to  compel  the  Anglo- 
Italian  to  abandon  his  alleged  idea  of  monopolizing 
space   telegraphy. 

This  is  a  question  on  which  rnuch  can  be  said 
on  both  sides.  Marconi  is  undoubtedly  the  greatest 
of  space-telegraph  inventors,  and  he  is  entitled  to 
all  reasonable  protection  in  the  enjoyment  of  the 
fruits  of  his  work.  On  the  other  hand,  for  reasons 
of  humanity,  if  for  no  other,  any  ship  equipped 
with  space-telegraph  apparatus  ought  to  be  able  to 
communicate  with  any  other  ship  so  equipped  or 
with  any  shore  station.  There  is  an  international 
signal  code  in  use  on  the  high  seas,  and  similarly 
and  obviously  the  wireless  system  ought,  by  inter- 
national concert,  to  be  generally  available  as  an  aid 
to  navigation.  No  one  man  or  one  company  should 
he  permitted  to  monopolize  space  telegraphy.  But 
Marconi  and  his  associates'  have  some  vested  rights 
which  should  be  respected.  It  ought  not  to  be  im- 
possible for  the  various  nations  to  arrange  for  a 
general  participation  in  these  rights  to  some  extent. 
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perhaps  for  a  monetary  consideration.  Marconi  is 
a  pretty  shrewd  hand  at  driving  a  bargain,  as  his 
negotiations  with  the  United  States  Navy  Depart- 
ment showed ;  but  in  the  present  case  the  necessity 
for  an  amicable  agreement  is  pressing,  and  all  parties 
to  the  discussion  should  approach  it  in  a  broad  and 
liberal  spirit,  to  the  end  that  a  great  invention  may 
be  of  great  usefulness  to  the  world. 


We  observe  with  satisfaction  that  the  American 
Elcctrotherapeutic  Association,  acting  on  the  advice 
of  Dr.  Daniel  R.  Brower  of  Chicago,  its  retiring 
president,  has  abolished,  among  its  membership,  the 
use  of  the  practically  obsolete  terms  "galvanism," 
"faradism"  and  "franklinism,"  substituting  therefor 
the  expressions  current  among  electrical  engineers. 
In  other  words,  they  will  formally  abandon  the  old 
delusion,  shown  by  fanciful  distinction  in  name, 
that  electricity  produced  by  chemical  action  is  essen- 
tially different  from  that  produced  by  induction  or 
by  friction.  There  is  only  one  electricity,  whether 
its  effects  are  brought  undei"  observation  by  a  voltaic 
cell,  a  dynamo  or  a  static  machine.  The  doctors  do 
well  to  recognize  the  fact  by  abandoning  their  anti- 
quated phraseology.  Thus'  they  show  that  they  have 
something  better  than  a  confused  idea  of  the  agent 
they  employ  in  their  curative  work  and  so  inspire 
greater  confidence. 


As  WE  have  pointed  out  on  several  previous  occa- 
sions, one  of  several  causes  contributing  to  the  re- 
markable advance  of  the  telephone  is  the  fact  that 
the  railroad  companies'  are  coming  to  realize  its 
possibilities.  Supplementing  and  in  some  cases  sup- 
planting the  telegraph,  the  telephone  is  found  to 
have  a  great  field  of  usefulness  in  railroad  work, 
and  nearly  all  the  great  railroad  companies  are  using 
it  along  their  lines  or  are  experimenting  with  it. 
In  an  article  on  "The  Use  of  the  Telephone  in 
Railroad  Work,"  published  in  this  issue,  we  have 
collected  considerable  information  from  various' 
sources  on  this  important  subject,  and  we  trust  that 
many  readers  of  the  Western  Electrician  will  find 
the  article  useful.  The  railroad  companies  have  been 
some  time  in  finding  out  the  long-distance  merits 
of  the  telephone,  but  now  that  their  eyes  are  opened 
they  are  taking  to  the  instrument  with  a  rush,  and 
the  development  of  this  comparatively  new  appli- 
cation forms  an  interesting  chapter  in  contempo- 
raneous electrical  history. 


For  the  first  time  since  it  began  publishing  an 
Annual  Fall  Trade  Number,  the  Western  Electrician 
is  compelled  to  record  a  calming  down  of  the  swell- 
ing billows  of  prosperity,  if  the  figure  may  be  al- 
lowed. But  the  situation  is  not  one  that  excites 
apprehension  in  the  judicious  observer;  on  the  con- 
trary, it  is  salutary  rather  than  otherwise.  Indus- 
trially, the  country  is  undoubtedly  in  a  strong  and 
healthy  condition ;  the  prospects  for  a  steady,  not 
abnormal,  fall  and  winter  trade  are  excellent.  It  is 
to  be  observed  that  while  the  fever  of  speculation 
has  been  allayed,  and  not  a  few  speculators  are 
discomfited,  the  real  agricultural,  manufacturing, 
mining  and  commercial  interests  of  the  country  are 
on  a  solid  foundation,  confident  of  the  future,  and 
view  the  shrinkage  in  stock-market  values,  some- 
times ridiculously  inflated  and  sometimes  unfairly 
depressed — the  fluctuations  make  the  gamble — with- 
out trepidation.  To  our  mind  the  situation  is  well 
explained  in  these  words  of  Mr.  George  A.  McKin- 
lock.  which  form  part  of  a  symposium  on  fall  busi- 
ness prospects,  given  elsewhere  in  this  issue: 

It  is'  generally  admitted  that  the  high  tide  of 
business  prosperity  could  not  swell  on  indefinitely, 
and  the  fact  that  the'  tide  seems  to  have  reached  its 
flood  does  not  portend  an  immediate  reversal  of  all 
conditions.  Comparatively,  the  condition  of  trade  is 
satisfactorj'-.  The  demand  for  all  kinds  of  mer- 
chandise is  strong.  The  consumptive  capacity  of 
the  country  is'  great,  and  I  do  not  look  for  auj' 
pronounced  or  material  change,  but  rather  a  gradual 
settling  of  all  industries  to  new  normal  conditions — 
the  sort  of  a  steadiness  in  business  which,  while  it 
often  appears  to  be  dull  and  monotonous,  is  yet 
of  a  positive  and  healthy  character. 

This  is  well  said  and  probably  represents  the 
best  sentiment  of  business  men  generally.  Trade 
prospects  are  not  so  spectacular  as  at  the  same 
season  in  the  last  three  or  four  years,  but  the}'  arc, 
notwithstanding,  good.  The  outlook  is  not  one  of  in- 
dustrial enthusiasm  at  high  tide,  but  it  is  neverthe- 
less one  that  may  be  fearlessly  and  cheerfully  faced. 
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FALL  BUSINESS  PROSPECTS. 


BERNARD   E.    SUNNY. 


Reports  from  the  business  field  indicate  that  while 
there  is  a  prospect  of  some  subsidence  in  the  tide 
of  industrial  prosperity  that  has  been  flowing  in  for 
several  years,  there  is  no  lack  of  confidence  in  geii- 
eral  business  conditions,  as  being  on  a  sound  basis 
and  as  insuring  a  healthy  volume  of  trade  for  the 
tall  and  winter,  if,  perhaps,  somewhat  diminished 
in  amount  from  the  high-water  mark  of  the  last  few- 
years.  For  this  Annual  Fall  Trade  Number  the 
Western  Electrician  has  collected  a  number  of 
opinions  on  the  trade  outlook  from  electrical  'busi- 
ness men.  For  instance,  Mr.  Bernard  E.  Sunny 
of  Chicago,  western  manager  of  the  General  Elec- 
tric Companv,  whose  wide  experience  and  excep- 
tional opportunities  for  obtaining  information  make 
his  views   particularly  valuable,   says: 

"In  response  to  your  inquiry  regarding  the  pros- 
pects of  the  electrical  business  for  the  fall  and  wm- 
ter,  I  beg  to  say  that  the  indications  are  that  there 
will  probablv  be  less  business  than  during  the  last 
two  or  three  years,  because  of  the  unsatisfactory 
monetarv  conditions  in  New  York  and  the  East 
generally.  During  the  last 
four  or  five  months  en- 
terprises such  as  inter- 
urban  roads  and  the  devel- 
opment of  waterpowers 
have  received  no  financial 
encouragement  ■  whatever, 
and  all  w^ork  on  new  un- 
dertakings of  the  kind  has 
practically  ceased.  As  the 
indications  are  that  money 
conditions  will  be  no  bet- 
ter until  after  the  first  of 
the  year,  there  is  little 
probability  of  any  of  these 
enterprises  going  forward 
until  then,  and  as  1904  is  presidential  year  it  may 
be  that  this  fact  will  influence  a  further  post- 
ponement, so  that  altogether  the  outlook  for  new 
enterprises  of  the  kind  is  not  very  satisfactory. 

••The  central  stations  and  street  railways  seem 
to  be  in  a  particularly  flourishing  and  prosperous 
condition.  They  are  all  loaded  to  the  maximum 
and  there  is  no  cessation  in  the  demand  for  hght 
and  power  from  the  central  stations  and  no  falling 
off  in  the  passenger  traffic.  Practically  all  of  the 
large  railway  and  lighting  companies  have  rebuilt 
and  re-equipped  during  the  last  three  or  four  years, 
so  that  thev  are  not  likely  to  be  in  the  market  in  a 
large  way,' or  for  anything  more  than  supplies  and 
renewals,  for  some  little  time  to  come. 

•'The  business  in  supplies  is  satisfactory  and  prom- 
ises to  cominue  so.  The  substitution  of  electric 
motors  for  other  methods  of  distributing  power  goes 
on  uninterruptedly,  and  the  outlook  for  a  con- 
tinuance is  good.  .  ,  ,  ,  fi,„ 
'•To  sum  up  the  outlook,  with  reference  to  the 
business  of  the  service  companies  now  in  opera- 
tion, seems  to  be  all  that  could  be  desired,  while 
with  new  undertakings  requiring  large  sums  ot 
money,    there   is   likely    to    be   very  little    doing    for 

some  time."  .      ,   r     „ 

Other  e.xpressions  of  opinion  were  obtained  trom 
the  follo\ving-named  gentlemen: 

Putnam  A.  Bates,  assistant  secretary  and  sales 
manager  of  the  Crocker-Wheeler  Company  of  Am- 
pere N  J  •  With  lis  business  continues  good,  but 
we  do  not  understand  why  we  are  so  fortunate,  in 
view  of  the  unsettled  condition  in  the  securities  mar- 
ket Our  opinion  is  that  if  it  were  not  for  the  fact 
that  the  country  is  in  an  excellent  condition,  busi- 
ness would  be  at  present  dull,  but  the  very  pros- 
perous condition  of  the  United  States  at  the  present 
time  makes  it  possible  for  the  various  industrials  to 
withstand  a  tremendous  amount  of  pressure  without 
showing  any  very  great  weakness.  We  are  opti- 
mistic rather  than  pessimistic  in  regard  to  the  busi- 
ness outlook  for  the  near  future. 

A.  H.  Blackburn,  general  manager  of  the  Oreen 
Fuel  Economizer  Company  of  Matteawan,  N.  Y.; 
From  inquiries  we  receive  and  contracts  we  are 
closing  and  new  plants  that  are  being  laid  out,  we 
think  that  the  prospects  for  fall  business   are  .very 

bright.  T-i     .  • 

C  H.  Chalmers,  vice-president  of  the  blectnc 
Machinery  Company  of  Minneapolis,  Minn.:  In  our 
opinion  the  outlook  is  not  quite  as  promising  as  we 
have  sometimes  had  it,  but  on  the  whole  the  situa- 
tion is  decidedly  enconragin,g.  We  confidently  ex- 
pect a  good  fall  trade. 

Thomas  E.  Oark,  general  manager  of  the  I  liomas 
E  Clark  Wireless  Telegraph-Telephone  Companj', 
Detroit:  Our  business  for  this  fall  and  winter  looks 
very  encouraging.  We  arc  as  busy  as  we  can  be  at 
the  present  time  in  all  departments. 


N.  C.  Cotabish,  sales  manager  of  the  National  Car- 
bon Company,  Cleveland  ;  We  believe  that  fall  busi- 
ness in  the  electrical  and  allied  industries  will  show 
a  very  flattering  increase  over  the  fall  of  last  year. 
The  heavy  demand  which  generally  strikes  us  about 
October  15th  has  been  with  us  ever  since  the  first  of 
September. 

H.  M.  Davis,  manager  advertising  department  of 
the  Sprague  Electric  Company,  New  York :  The 
outlook  for  business  is  brighter  now  than  it  has 
been  for  several  weeks.  The  temporary  industrial 
depression  is  passing  away  and  the  indications  are 
that-  the  fonner  activity  will  soon  be  resumicd.  The 
Sprague  Electric  Company  has  had  an  unusually 
successful  year,  and  the  prospects  for  the  coming 
season   are   most    encouraging. 

William  W.  Donaldson,  sales  manager  of  the 
Gould  Storage  Battery  Company,  New  York:  The 
present  prospects  for  more  business  in  our  line  are 
very  bright.  We  have  recently  closed  a  number 
of  contracts  and  the  outlook  is  most  encouraging. 
A  large  proportion  of  our  work  is  installation  of 
batteries  and  boosters  on  street-railway  lines.  In 
the  past  the  experience  of  railways  in  the  use  of 
batteries  has  proved  so  satisfactory  that  we  see  no 
reason  why  the  future  work  should  not  be  very 
large  in  this  connection. 

W.  E.  Doolittle,  president  Sterling  Electric  Com- 
pany, Lafayette,  Ind. :  The  trade  conditions  do  not 
vary  greatly  from  the  same  period  in  igo2.  I  do 
not  believe  there  is  as  much  activity  by  way  of 
nromotion  in  the  work  as  there  has  been  in  the 
past,  for  the  reason  that  the  money  market  has  been 
tight  to  some  extent  this  entire  year.  This  condi- 
tion has  compelled  operating  companies  to  go  slow 
with  their  extensions,  and  has  also  made  it  difficult 
to  finance  new  propositions.  I  do  not  believe  that 
the  year  1903  will  close  with  as  good  a  record  as  the 
year  1902,  although  there  is  plenty  of  work  and 
activity  enongh  in  the  field  to  keep  all  factories 
busily  employed. 

Thomas  Duncan,  vice-president  of  the  Duncan 
Electric  Manufacturing  Company,  Lafayette,  Ind. : 
The  prospects  for  the  coming  fall  and  winter  busi- 
ness in  the  meter  line  are  most  encouraging.  At 
the  present  time  our  orders  are  keeping  our  entire 
plant  in  full  operation,  and  we  are  now  installing 
additional  machinery  to  double  our  output  in  order 
to  take  care  of  the  increasing  demand. 

C.  W.  Farr,  president  of  the  Farr  Telephone  Com- 
pany, Chicago:  We  think  the  outlook  for  a  good 
trade  in  the  electrical  business  was  never  better — 
far  ahead  of  any  other  line,  as  all  branches  of  the 
electrical  business  have  become  very  active.  Pros- 
pects for  a  heavy  trade  in  the  telephone  business 
seem  better  than  ever  before,  as  the  farmers  in  all 
parts  of  the  country  have  awakened  to  the  fact 
that  they  must  have  telepbone  connections.  We 
predict  that  fall  trade  will  commence  much  earlier 
than  in  other  years. 

Ernest  B.  Fahnestock.  New  York :  In  my  opinion 
ihe  outlook  for  the  fall  trade  in  the  electrical  indus- 
tries is  good.  This  is  especially  so  in  the  telephone 
field.  While  the  present  flurry  in  Wall  Street  may 
have  the  effect  of  intimidating  capital,  for  the  time 
being,  I  do  not  think  it  at  all  likely  that  it  will 
offset  the  confidence  gained  by  the  prospect  of  good 
crops  in  the  West,  which  is  the  part  of  the  country 
to  which  Independent  telephony  must  look  for  its 
greatest  development. 

William  D.  Hall,  treasurer  of  the  American  Dis- 
trict Steam  Company,  Lockport,  N.  Y. :  In  regard 
to  the  steam-heating  business,  we  will  say  that  our 
business  this  year  has  been  greatly  in  excess  of 
last  year's,  and  in  order  to  take  care  of  the  growing 
demand  for  our  work  it  has  been  necessary  for  us 
to  double  the  capacity  of  our  foundry  and  machine 
shop.  There  is  a  growing  demand  from  the  public 
for  a  supply  of  heat  from  a  central  station,  and  di- 
rect or  exhaust  steam  is  by  far  the  best  method  for 
supplying  that  heat. 

George  E.  Hatch,  president  of  the  Hatch  Accum- 
ulator Company,  Boston:  We  find  a  greater  de- 
mand in  our  own  business,  and  reports  to  us  ironi 
those  of  whom  we  purchase  electrical  supplies  are 
that  they  are  all  overstocked  with  orders,  and  not 
with  goods. 

Ira  W.  Henry,  vice-president  of  the  Safety  In- 
sulated Wire  and  Cable  Company,  New  York:  Pass- 
ing judgment  on  the  outlook  of  the  allied  electrical 
industries  of  the  country  is  naturally  tempered  by 
our  own  line  of  business.  As  all  forms  of  electrical 
industries  depend  on  wires  and  cables  for  the  trans- 
mission of  power,  lighting  and  intelligence,  it  ap- 
pears to  us  that  Ihe  outlook  for  the  electrical  trades 
was    never    brighter.     We    feel    that   the    economic 
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development  of  the  country  must  depend  more  and 
more  on  electrical  power  to  cheapen  the  cost  of  out- 
put ;  on  the  telephone  and  telegraph  to  save  traveling 
expenses,  and  on  electric  illumination,  which  allows 
operators  to  turn  out  a  larger  and  higher  grade  of 
work.  A  careful  consideration  of  the  above  facts 
lead  us  to  have  the  brightest  views  of  the  future  of 
the  allied   electrical   industries. 

LI.  S.  Kolby,  secretary  of  the  Dickey-Sutton  Car- 
bon Company,  Lancaster,  O. :  We  have  every  rea- 
■son  to  believe  that  trade  in  our  line  will  be  very 
heavy.  We  anticipate  a  large  demand  for  carbons 
and  have  made  special  preparations  to  meet  the 
increasing  demand. 

G.    L.    Lindsley,    president    of   Lindsley    Brothers 
Company,  Chicago:    We  have  been  enjoying  a  good 
trade    in   cedar    poles    during   the    summer    months 
and  look  for  a  heavy  fall  trade.     We  are  receiving 
numerous   inquiries   for   our   product   for    future   de- 
livery.     Anticipating    a    heavy    demand    early    next 
spring,   we   intend  to  operate  several  camps  in  our 
own  timber  holdings  to  produce  larger  quantities  of 
poles  and  ties,  and  have  them  ready  for  early  delivery. 
George    A.    McKinlock,    president    of    the    Central 
Electric    Company    of    Chicago :     The    outlook   for 
business  this  fall  and  winter  depends  largely  on  the 
point  of  view,  and  is  bound  to  be  influenced  not  so 
much  by  conditions  that  are  about  us  as  by  the  hid- 
den causes   which'produce  effects  that  are  felt  sub- 
consciously.    It  is  generally  admitted  that  the  high 
tide   of  business   prosperity   could   not    swell    on    in- 
definitely, and  the  fact  that  the  tide  seems  to  have 
reached    its    flood   does    not   portend   an    iimnediate 
reversal  of  all  conditions.     Comparatively,  the  con- 
dition of  trade  is  satisfactory.     The  demand  for  all 
kinds  of  merchandise   is   strong.     The  consumptive 
capacity  of  the  country  is  great,  and  I  do  not  look 
for  any  pronounced   or  material   change,   but  rather 
a  gradual   settling  of  all   industries  to  new  normal 
conditions — the    sort    of    a    steadiness     in     business 
which,    while    it    often    appears     to     be     dull     and 
monotonous,   is  yet  of  a  positive  and   healthy  char- 
acter.    There  no  doubt  will  be  a  tendency  manifest 
later  of  a  moderate  decline  in  values — not  sufficient, 
however,  to  cause  consumers  to  hesitate  in  purchas- 
ing, but  rather  an  adjustment  to  the  new  conditions. 
The    electrical    industries    are    likely    to     feel     any 
change  in  business  conditions  later  than  most  other 
lines,  and  I  believe  that  the  fall  and  winter  of  1903 
and  1904  will  be  a  prosperous  one  for  all  engaged  in' 
the   electrical   business. 

W.  H.  Schott.  Chicago :  Indications  are  that  busi- 
ness will  be  active.  There  will  not  be  the  volume 
that  there  should  be,  due  to  the  tightness  of  the 
money  market.  There  is  plenty  of  business  '  in 
sight,  but  contracts  are  being  delayed,  due  to  the 
fact  that  the  financing  of  them  is  slow  and  will  con- 
tinue to  be  slow  until  some  of  the  present  issues 
which  are  now  being  carried  by  financial  institutions 
are  absorbed.  There  seems  to  be  a  tendency  to  hold 
purchases  down  to  requirements  instead  of  expand- 
ing at  this  time. 

Philip  W.  Smith,  assistant  general  manager  of  the  • 
Standard  Underground  *  Cable  Company,  Pittsburg  : 
We  find  business  at  the  present  time  exceptionally 
good,  but  believe  that  this  is  due  in  some  part,  at 
least,  to  the  carrying  out  of  plans  inaugurated  ear- 
lier in  the  year.  Inquiries  in  general  are  not  so 
numerous  at  the  present  time  as  six  months  earlier, 
and  we  look  for  some  falling  off  in  new  business  for 
the  remaining  months  of  this  year  as  compared  with 
a  year  previous. 

Guy  V.  Williams,  manager  of  the  Bryan-Marsh 
Company,  New  York:  We  can  judge  of  the  pros- 
perity of  the  electrical  and  allied  industries  by  only 
our  own  experience.  We  find  it  considerably  harder 
to  fill  orders  than  to  get  them,  just  at  this  time,  and 
are  looking  for  a  "banner"  year  for  incandescent 
lamps  and  inner  globes.  If  this  is  a  criterion  of  the 
general  condition  of  the  industry,  we  cannot  under- 
stand how  anyone  can  complain,  as  it  will  be  his  own 
fault  if  he  does  not  get  what  is  coming  to  him. 


Proposed  Electrical  Examiners  in    , 
Chicago. 

.^t  this  week's  meeting  of  Ihe  Chica.go  City  Coun- 
cil Alderman  Carey  introduced  an  ordinance,  which 
was  referred  to  the  judiciary  committee,  providing 
for  the  establishment  of  a  board  of  electrical  ex- 
aminers. The  proDOsed  ordinance  provides  that  it 
shall  be  unlawful  for  any  person,  firm,  or  corpora-, 
tion  to  engage  in  the  business  or  have  full  charge 
of  electrical  machinery  for  furnishing  light,  heat, 
power,  or  transmission  within  the  city  without  a 
"license  for  chief  mechanical  engineer,"  costing  $10. 
Tl  is  made  unlawful  also  lo  operate  an  electric  light. 
Iie;il,  or  power  plant  without  first  having  a  "license 
fur  operating  clcclrical  machinery,"  costing  $r.  There 
is  constituted  a  board  of  electrical  .examiners  to  be 
composed  of  one  dynamo  tender,  one  switchboard 
tender,  and  one  person  selected  by  the  city  electrician. 


254 


WESTERN     ELECTRICIAN 


Octuber  3,  1903 


American    Electrotherapeutic   Associa- 
tion. 

Tlie  thirtcentii  annual  convention  of  the  Aniei'ican 
Electrotlierapenlic  Association  was  lield  at  tlie  Hotel 
Windsor,  Atlantic  City,  N.  J.,  on  September  22d  to 
24th.  The  attendance  was  large  and  interest  was 
sustained  tlirougliout  the  long  programme.  Daniel 
R.  Brower,  M.  D.,  LL.  D.,  of  Chicago,  president, 
assisted  by  Dr.  M'.  F.  Pilgrim,  vice-president,  pre- 
•sided  over  the  sessions.  The  association  was  wel- 
comed by  the  Hon.  Franklin  P.  Story,  mayor  of 
Atlantic  City,  and  by  Dr.  Byron  C.  Pennington, 
president  of  the  Academy  of  Medicine.  The  ad- 
dresses were  responded  to  by  Dr.  Dickson  of  To- 
ronto, Canada,  and  Dr.  Herdman  of  Ann  Arbor, 
Mich. 

First  ill  order  was  the  presidential  address.  In 
his  address,  to  point  out  the  increasing  application 
of  electrotherapeutics.  Dr.  Brower  stated  that  there 
are  at  present  at  least  two  dozen  establishments  for 
the  manufacture  of  appliances  for  the  medical  use 
of  electricity,  while  at  the  time  of  organization  of 
the  society  there  was  only  one,  there  being  now  also 
many  excellent  schools  for  post-graduate  work  in 
electricity.  Moreover,  the  ordinary  practitioner  of 
to-day  very  frequently  has  a  static  machine  and 
is  well  supplied  with  books  on  the  subject.  Those 
physicians  who  have  electrical  appliances  at  their 
hand,  but  who  do  not  make  themselves  masters  of 
the  nrinciples  underlying  the  use  of  these  appli- 
ances, cannot  be  too  severely  criticized,  for  their 
work  is  as  a  rule  useless.  For  instance,  one  prac- 
titioner with  a  beautifully  constructed  appliance  with 
100  cells  of  battery  said  that  he  made  use  of  his 
apparatus  only  in  a  psychic  way.  When  it  was 
found  that  his  apparatus  was  only  capable  of  pro- 
ducing a  current  of  one-half  milliampere  through 
the  body  it  became  quite  evident  that  his  results 
could  never  have  been  anything  more  than  psychic. 
The  president  urged  that  a  close  affiliation  should 
be  brought  about  between  the  American  Medical 
Association  and  the  American  Electrotherapeutic  As- 
sociation. In  reference  to  phraseology,  he  said:  "I 
suggest  to  the  society  that  the  time  has  come  when 
we  should  drop  from  our  nomenclature  the  terms 
galvanism,  faradism  and  franklinism  and  substitute 
for  them  scientific  terms  that  will  be  indorsed  by  our 
confreres,  the  electrical  engineers.  I  think  we  have 
sufficiently  honored  the  memories  of  Galvani,  Fara- 
.day  and  Franklin,  and  can  now  with  propriety  put 
ourselves  en  rapport  with  our  distinguished  associ- 
ates." 

Following  Dr.  Brower's  presideiitial  address  were 
memorial  addresses  by  Dr.  Dickson  of  Canada.  Dr. 
Massey  of  Pennsylvania,  Dr.  Morse  of  Massachu- 
setts and  others  on  the  death  of  Dr.  Robert  New- 
man of  New  York  city,  chairman  of  the  executive 
council  and  a  charter  member  of  the  association. 

R.  G.  Brown,  E.  E.,  made  a  report  on  electrodes, 
during  which  he  exhibited  new  vacuum  electrodes 
for  the  high-frequency,  high-potential  currents  de- 
vised by  Dr.  Snow  of  New  York.  A  new  style  of 
X-ray  tube  was  described  by  Dr.  Johnson  of  Con- 
necticut and  a  new  electrode  for  static  current  by 
Dr.    Bishop   of   Washington,  D,   C. 

Dr.  W.  J.  Herdman  of  Michigan  made  a  report 
oil  constant-current  generators  and  controllers,  in 
which  he  detailed  experiments  made  with  dry  cells 
in  the   laboratory  of   the  University   of   Michigan. 

W.  J.  Jenks,  E.  E.,  chairman,  read  the  report  of 
the  committee  on  current  classification  and  nomen- 
clature, illustrated  with  numerous  diagrams  showing 
very  valuable  work  done  in  determining  voltage  and 
amperage  developed  by  several  electrostatic  machines 
when  used  in  all  the  ordinary  methods  with  the 
patient  in  the  circuit.  At  the  conclusion  of  this 
report  the  convention,  by  a  unanimous  vote,  adopted 
the  report  of  the  committee  on  current  classification 
and  nomenclature  presented  September  4,  1902,  and 
recommended  its  use  in  the  transactions  of  the  asso- 
ciation. This,  very  sensibly,  abolishes  the  terms 
galvanism,  faradism  and  franklinism  and  places'  the 
body  in  harmony  with  the  American  Institute  of 
Electrical    Engineers. 

The  reading  of  papers  and  their  discussion  then 
began.  Over  40  papers  were  presented.  Among 
them  was  a  paper  by  Dr.  Boardman  Reed  of  Phila- 
delphia on  the  "Effects  of  Secondary  Static  Currents 
in  Removing  Albumen  and  Casts  from  the  Urine," 
in  which  a  series  of  cases,  running  through  several 
years,  in  which  surprising  results  were  obtained  by 
the  modality,  was  cited. 

Dr.  A.  D.  Rockwell  of  New  York  read  a  paper  on 
"Some  Principles  Upon  Which  Is  Based  the  Use 
of  Electricity  in  Nervous  Disease,"  in  which  he 
dearly  set  forth  the  advantages  in  diagnosis  and  tlic 
necessity  of  great  care  in  the  selection  of  the  form 
of  current  for  such  cases. 

A  paper  was  rbad  by  Dr.  G.  Z.  Goodcll  of  Massa- 


chusetts, on  "Electricity  in  the  Treatment  of 
Chronic  Deafness,"  in  which  he  detailed  cases  with 
some  very  satisfactory  results. 

Dr.  M.  A.  Cleaves  of  New  York  read  two  papers — 
one  detailing  some  good  results  in  the  use  of  the 
constant  current  in  trachoma  and  corneal  opacity. 
The  other  was  on  radium,  the  speaker  exhibiting 
two  specimens,  one  containing  one  gram  of  the  new 
metal,  which  he  had  used  with  some  benefit  in 
malignant  disease  of  the  uterus. 

Dr.  A.  C.  Geyser  of  New  York  followed  with  a 
a  paper  detailing  18  cases  of  granular  lids  success- 
fully treated  by  the  X-ray  and  high-frequency  vac- 
uum electrodes. 

Dr.  F.  B.  Bishop  of  Wasjiington,  D.  C,  then  read 
a  paper  on  "Exophthalmic  Goiter  and  Its  Rational 
Treatment,"  with  exhibition  of  the  broom  electrode. 
His  results  were  unusually  good. 

Dr.  W.  J.  Herdman  of  Michigan,  in  a  classical 
paper,  made  a  plea  for  electrotherapeutics  proper,  in 
which  he  regretted  the  tendency  of  the  fellows  of 
the  society  to  run  after  new  things,  seemingly,  to  the 
neglect  of  old  and  well-tried  methods.  He  made  an 
earnest  plea  for  the  "constant  current  of  one  direc- 
tion," and  gave  the  details  of  a  case  of  osteo- 
sarcoma of  the  mouth,  illustrated  by  photographs, 
successfully  treated  by  this  current. 

Dr.  T.  D.  Crothers  of  Connecticut  gave  his  expe- 
rience with  radiant-light  baths,  in  connection  with 
static  currents,  in  the  treatment  of  neurosis.  The 
paper  was  full  of  interest  and  detailed  successful 
results. 

Dr.  M.  N.  Johnson  of  Connecticut,  in  his  paper 
on  "The  Use  of  the  X-ray  in  the  Treatment  of  Ma- 
lignant Growth,  with  Relation  of  Cases,"  urged  the 
use  of  this  powerful  agent  as  a  substitute  for  the 
knife.  Dr.  C.  E.  Skinner  of  Connecticut,  Dr.  W.  W. 
Eaton,  Massachusetts,  and  Dr.  H.  Grad,  New  York, 
followed  with   discussion   on  the  same  topic. 

Dr.  M.  K.  Kassabian  read  "A  Plea  for  An  Accu- 
rate and  Scientific  Method  of  Roentgen-ray  Treat- 
ment," in  which  he  made  valualjle  suggestions  to 
insure    increased    accuracy. 

Dr.  J.  C.  Gill  of  Chicago  discussed  "Cataphoresis," 
describing  the  technique  and  making  suggestions  re- 
lating to  its  use. 

Dr.  A.  W.  Baer  of  Chicago  detailed  cases  of 
perineuritis  successfully  treated  by  the  static  induced 
current. 

Dr.  Charles  Henry  Shepard  of  New  York  made  a 
plea  for  the  use  of  the  electrothermal  bath  in  the 
treatment  of  chronic  diseases,   with  details  of  cases. 

Dr.  M.  F.  Pilgrim  read  a  paper  on  "The  Value  of 
Mechanical  Vibration  as  An  Adjunct  to  Electro- 
therapy." 

The  convention  then  went  into  executive  session 
and  elected  Dr.  Alfonso  David  Rockwell  of  New 
\ork  city  president,  and  selected  St.  Louis,  during 
the  exposition,  as  the  time  and  place  of  next  meeting. 


Old  Time  Telegraphers  In  Session. 

The  twenty-third  annual  reunion  of  the  Old  Time 
Telegraphers'  and  Historical  Association  and  the 
Society  of  the  United  States  Military  Telegraph 
Corps  was  held  in  Milwaukee  on  September  23d  to 
25th.  The  joint  meeting  was  opened  by  President 
U.  J.  Fry  who  was.  according  to  custom,  decorated 
with  the  Morse  medallion.  City-attorney  Runge,  in 
the  absence  of  Mayor  Rose,  delivered  the  address 
of  welcome,  and  William  B.  Wilson,  president  of 
the  United  States  Military  Telegraph  Corps,  re- 
sponded. 

The  report  of  Secretary  Brant  showed  the  total 
membership  during  the  year  1902  to  be  i,oS6.  Since 
the  last  meeting  91  new  members  were  admitted  to 
the  association.  84  were  stricken  from  the  roll  for 
various  reasons,  five  resignations  were  received,  and 
17   members   had   responded   to   the   "30"   call. 

Atlanta,  Ga.,  was  chosen  as  the  next  place  of 
meeting,  and  in  accordance  with  the  custom  of  the 
association  the  president  and  two  vice-presidents 
were  chosen  from  that  city.  The  election  of  officers 
resulted  as  follows :  President,  Charles  C.  Adams, 
Atlanta;  first  vice-president,  J.  M.  Stevens,  Atlanta; 
second  vice-president,  W.  H.  Adkins,  Atlanta ;  sec- 
retary-treasurer, John  Brant,  New  York.  Executive 
committee.  U.  J.  Fry,  Milwaukee  ;  G.  H.  Gorse.  Salt 
Lake  City;  L.  B.  M'cFalane,  Montreal;  H.  C.  Hope, 
St.  Paul.  Auditing  committee,  G.  W.  Logan  and 
M.  J.  O'Leary,  New  York.. 

Immediately  following  the  joint  session  the  United 
States  Military  Telegraph  Corps  met.  President 
Wilson  delivered  an  excellent  address'.  He  ex- 
pressed great  pleasure  at  again  being  able  to  preside 
and  called  attention  to  the  rapidly  thinning  ranks  of 
the  corps,  .saying  that  "in  a  short  time  we,  too,  will 
have  joined  the  other  side,  for  the  summer  of  our 
life  is  passing  and  the  winter  is  at  hand.  It  be- 
hooves us,  therefore,  while  it  lasts,  to  take  advantage 
of  this  Indian  summer  of  our  lives,  and  under  its 
nicllowiup,  inllueiices  throw  all  our  energies  into  the 
ta.sk  of  having  full  recognition  accorded  the  cor|)s 
by  the  national  government." 

An  attempt  to  secure  the   full  recognition  of  the 


United  States  Military  Telegraph  Corps  will  be 
made  at  the  nc.xt  session  of  Congress,  in  accordance 
with  a  resolution  adopted  at  the  meeting  empower- 
ing the  president  to  appoint  a  committee  of  three 
for  that  purpose.  Congress  will  be  asked  to  pro- 
vide that  all  persons  holding  or  entitled  to  hold  the 
certificates  of  honorable  service  shall  be  entitled 
to  the  full  benefits  of  the  pension  and  homestead 
laws  of  the  United  States,  as  though  they  had 
gone  through  the  formula  of  enlistment  as  soldiers. 

The  usual  reports  were  read  and  accepted  and  the 
old  officers  were  elected  as  follows :  President,  Col. 
William  Bender  Wilson,  Philadelphia ;  vice-presi- 
dent, W.  L.  Ives,  New  York;  secretary-treasurer, 
J.  E.   Pettit,  Chicago. 

At  the  banquet  240  guests  were  present,  and  Will- 
iam J.  Lloyd  of  Chicago  acted  as  toastmaster.  Sena- 
tor Burton  spoke  on  "The  Right  Arm  of  Commerce." 
Michael  J.  O'Leary  responded  to  the  toast,  "Fra- 
ternity;" William  Mauer,  Jr.,  to  "Wireless  Echoes," 
and  Henry  W.  Pope  to  "Voices  Across  the  Sea." 


Electrical    Workers'    Convention    Con- 
cluded. 

Salt  Lake  City,  Utah.  September  24. — The  eighth 
biennial  convention  of  the  International  Brotherhood 
of  Electrical  Workers',  which  has  been  in  session 
here  for  the  last  11  days,  came  to  a  close  to-day, 
when  El  Paso,  Texas,  was  chosen  as  the  next  meet- 
ing place  of  the  convention  and  officers  for  the  next 
two  years  were  elected.  The  delegates  expressed 
themselves  as  being  thoroughly  satisfied  with  the 
work  achieved  and  stated  that  the  convention  just 
closed  was'  the  busiest  ever  held  by  the  brotherhood. 
The  next  convention  was  won  by  El  Paso,  Texas, 
after  a  sharp  struggle  with  the  delegations  from 
Milwaukee,  Louisville  and  Indianapolis.  F.  J.  Mc- 
Nulty  of  Newark,  N.  J.,  was  selected  grand  presi- 
dent over  J.  H.  Maloney  of  Chicago,  who  was  a 
close  second.  H.  W.  Sherman  of  Washington  is  to 
succeed  himself  as  grand  secretary  and  F.  J.  Sheehan 
of  New  Britain,  Conn.,  was'  the  convention's  choice 
for  grand  treasurer.  Seven  vice-presidents,  one  for 
each  district,  were  chosen  as  follows;  First  district, 
F.  J.  Sweek.  New  York  city  (district  embracing  New 
York  and  Canada)  ;  second  district,  E.  T.  Mallory, 
Boston,  for  the  New  England  states;  third  district, 
E.  P.  Almon,  Pittsburg,  Pa. ;  fourth  district.  Dale 
Smith,  Memphis,  Tenn. :  fifth  district,  Frank  Win- 
ters, Omaha,  Neb. ;  sixth  district,  J.  P.  Conners, 
Dallas,  Texas,  covering  the  South;  seventh  district 
(western  vice-president  in  authority  over  this  juris- 
diction), M.  J.   Sullivan,   San  Francisco. 

William  Gilsdorf  of  St.  Louis  was  designated  as 
special  organizer  to  work  among  the  negroes  of  the 
southern  states  and  perfect  an  auxiliary  organiza- 
tion among  the  negro  electrical  workers. 

The  following-named  were  chosen  as  delegates  to 
the  American  Federation  of  Labor:  Grand  Secre- 
tary W.  H.  Sherman,  Washington,  D.  C. ;  George 
Burns,  Detroit;  Charles  Nelson,  New  York,  and 
Frank  Eastenhousen,  Cleveland.  F.  J.  -Sweek,  vice- 
president  of  the  first  district,  was  elected  as  delegate 
to  the  National  Building  Trades  Council. 

Among  the  subjects  deliberated  upon  at  the  con- 
vention and  which  caused  the  liveliest  discussion  was 
that  of  indorsing  W,  R.  Hearst  as  a  candidate  for 
the  presidency  of  the  United  States  next  year.  The 
resolution  was  laid  on  the  table  after  a  hard  fight 
for  its  adoption.  Some  of  the  delegates  contended 
that  the  publisher  was  entitled  to  the  indorsement 
by  reason  of  his  hard  and  earnest  work  on  behalf 
of  the  labor  interests  of  the  country.  The  opinion 
of  the  majority,  however,  was  that  the  matter  should 
be  left  to  the  independent  judgment  of  workingmen, 
and  that  the  passage  of  such  a  resolution  would 
result  only  in   disagreement  and  dissension. 

A  long  di.scussion  occurred  over  the  question,  of 
whether  the  class  of  electricians  turned  out  by  cor- 
respondence schools  was  a  detriinent  to  the  trade, 
but  no  definite  action  resulted.  The  fear  was  ex- 
pressed that  these  schools  would  result  in  an  over- 
production, which  might  depress  the  labor  market, 
but  the  general  impression  was  that  as  the  men 
graduated  from  these  schools  were  forced  to  begin 
with  the  rudiments  of  electrical  work,  the  efifect  of 
the  schools  could  not  be  seriously  injurious  to  elec- 
trical workers. 

The  fact  that  the  organization  now  numbers  about 
30,000,  with  the  prospect  of  the  early  accession  of 
as  many  more,  led  to  a  discussion  of  the  advisability 
of  placing  certain  oflicers  on  a  salaried  basis,  and 
the  following  scale  of  remuneration  was  incorpo- 
rated in  the  new  constitution:  Grand  president. 
$2,000 ;  grand  secretary,  $2,000 ;  grand  treasurer,  $200 ; 
each  of  the  seven  vice-presidents',  $125  a  month  and 
expenses. 

A  new  ccin^liiuliiMi  w.-is  submitted,  and  after  be- 
ing p.'itclu'd  up  willi  niiniir  .•imcndments,  was  adopted 
by  the  convention,  ll  provides,  among  other  things, 
for  a  certain  section  of  territory  for  each  of  the  vice- 
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presidents,  and  it  prescribes  tlial  the  duty  of  each 
vice-president  is  to  keep  an  organization  in  his  ter- 
ritory. A  large  amount  of  work  is  necess'ary  in 
this  hne  in  the  southern  states. 

A  \Yarm  discussion  ensued  when  the  proposition 
was  advanced  to  admit  the  negroes  of  the  Soutii 
into  the  brotherliood.  The  result  is  shown  in  the 
appointment  of  an  organizer  to  work  among  the 
colored  men  of  the  South,  with  a  view  to  bringing 
them  into  the  brotherhood.  G. 


The  International  Conference  for  Space 
Telegraphy. 

By  Alfred  Gr.\den\vitz. 

The  space-telegraph  conference  at  Berlin  com- 
menced its  meetings  on  August  4th,  representatives 
of  the  more  important  European  countries  and  the 
United  States  being  present.  Accepting  the  invita- 
tion received  from  Germany,  England,  the  United 
States,  France,  Italy,  Austria,  Russia,  Spain  and 
Hungary  each  appointed  several  representatives,  so 
that  the  conference  included  44  gentlemen,  mostly 
members  of  the  postal  and  telegraphic  departments 
of  their   respective  countries. 

The  character  of  the  conference  was  strictly  pre- 
liminary, it  being  intended  to  prepare  the  way  for 
an  official  regulation  of  space  telegraphy  between 
the  countries  concerned.  The  first  meeting  took 
place  at  noon  in  the  great  assembly  hall  of  the 
General  Postoffice.  when  Mr.  Kratke,  secretary  of 
the  Postoffice  Department,  w-elcomed  those  present 
in  the  name  of  the  German  government.  The  pro- 
ceedings were  presided  over  by  Under-secretary  Sy- 
dow,  it  being  decided  to  keep  the  deliberations  pri- 
vate for  some  time,  so  as  to  enable  the  representatives 
of  the  various  countries  to  present  their  reports  first. 

It  appears,  however,  from  an  official  report  in 
the  Cologne  Gazette,  that  the  following  decisions 
were  arrived  at : 

First — Shore  stations  will  have  to  accept  and  to 
transmit  any  telegrams  without  distinction  of  system 
in  their  communications  with  vessels.  In  order  to 
facilitate  conmiunication  between  ships  and  space- 
telegraph  stations,  any  technical  particulars  will  have 
to  be  made  public.  The  stations  will  have  to  trans- 
mit, preferentially,  any  telegrams  relative  to  ship 
disasters  and  applications  for  help  from  ships.  The 
states  concerned  will  further  have  to  establish  trans- 
mission rates,  to  be  made  up  of  the  existing  rates 
for  transmission  on  wire  over  land  and  a  special 
additional  fee  for  transmission  by  space-telegraph 
apparatus,  the  latter  affording  an  adequate  remunera- 
tion. Telegrams  are  to  be  charged  for  according 
to  the  number  of  words  they  contain.  As  regards 
telegrams  transmitted  from  a  territorial  station,  the 
fee  will  have  to  be  paid  to  the  latter,  its  amount 
being  dependent  on  the  ratification  of  the  territorial 
power  concerned.  Telegrams  transmitted  on  board 
ships  are  to  be  paid  for  to  the  ship  station,  the  rate 
to  be  ratified  by  the  nation  the  ship  in  question 
belongs  to. 

Second — As  regards  other  regulations,  the  space- 
telegraph  service  will  have  to  be  regulated  so  that 
the  various  stations  may  interfere  with  one  another 
to  the  least  possible  degree. 

A  number  of  technical  regulations  were  also  pro- 
vided, enabling  Hertzian-wave  telegraphy  to  work 
in   as   satisfactory   and   useful   a   way  as   possible. 

Though  this  provisional  conference  consisted  only 
of  representatives  of  the  more  important  states,  the 
remaining  states  will  not  be  excluded  from  further 
definite  deliberations.  As  regards  participation  in 
the  convention  concluded,  any  state  that  is  willing  to 
do  so.  and  which  will  accept  the  conditions  estab- 
lished in  the  definite  conference,  will  be  allowed  to 
join  it. 

These  regulations  were  signed  by  all  the  partici- 
pants except  England  and  Italy,  Italy  having  con- 
cluded a  14-year  treaty  with  Marconi.  The  Eng- 
lish are  going  to  submit  to  their  government  the 
deliberations  of  the  preliminary  conference,  although 
existing  regulations  of  these  matters  in  England 
would  compel  them  to  a  certain  reserve.  This  is 
relative  particularly  to  the  paragraph  authorizing 
any  system  to  be  admitted  in  an  obligatory  way. 

On  the  other  hand,  the  proposal  is  actively  sup- 
ported by  Russia  and  Germany,  and  it  is  safe  to 
assume  that  in  the  case  of  the  Marconi  company 
proving  refractory  on  this  point,  a  boycott  would 
be  started  in  order  to  compel  Marconi  to  give  up 
his   ideas   of  monopolizing   space   telegraphy. 

In  connection  with  the  above  conference,  a  pre- 
liminao'  report  of  Professor  Slaby's  experiments  in 
space  telegraphy  has  been  presented  to  the  council 
of  the  Jubilee  Fund  of  German  Industry,  which  had 
granted  that  well-known  experimenter  a  subvention 
of  $5,000  for  continuing  his  researches.  These  ex- 
periments first  dealt  with  the  question  as  to  the  part 


played  by  the  earth  in  connection  with  space  teleg- 
raphy. By  means'  of  extensive  zinc  plates  on  the 
ground  of  his  laboratory,  the  author  was  able  to 
construct  a  sort  of  artificial  earth  and  to  study 
the  propagation  of  electric  waves  along  the  ground. 
He  announced  the  presence  of  stationary  waves,  giv- 
ing evidence  of  the  important  role  played  by  the  con- 
ductive surface  of  earth.  The  theory  of  closed  send- 
ing apparatus  was  not  so  far  able  to  account  for  the 
distance  effects  of  such  sender  types.  Professor 
Slaby  now  succeeds  in  reducing  these  effects'  to  the 
action  of  the  upper  harmonics  and  in  establishing  a 
novel  theory,  the  results  of  which  are  in  a  most 
.satisfactory  accord  with  experiments.  The  author 
further  dealt  with  the  design  of  instruments,  enabling 
e\'en  imskilled  persons  to  measure  the  wave  length 
of  a  transmitting  apparatus.  About  a  dozen  dif- 
ferent types  have  been  experimentally  studied  and 
shown  to  be  fully  suitable.  The  author,  we  learn, 
is  at  the  present  engaged  in  studying  new 
sender  types,  it  being  anticipated  that  a  better  method 
of  tuning  different  stations  will  be  derived  from 
these  experiments,  which  are  shortly  to  be  recorded 
in  an  extensive  treatise. 

Among  other  .apparatus'  shown  at  the  conference 
there  were  two  electric  ondographs  constructed  by 
the  Wireless  Telegraphy  Company.  From  the  point 
of  view  of  an  international  space-telegraph  service, 
an  important  feature  is  the  possibility  these  devices 
are  stated  to  afford  of  tuning  a  station  of  any  given 
system  with  a  station  of  any  other  system.  The 
drawback  constituted  by  the  individuality  of  systems 
will  thus  possibly  be  eliminated.  An  agreeable  sur- 
prise to  the  members  of  the  conference  was  a  new 
receiving  apparatus  presented  by  the  inventor,  Mr. 
Schlomisch.  This  apparatus  utilizes  the  influence 
e.xerted  by  electric  waves  on  the  decomposition  proc- 
esses of  an  electrolytic  voltameter — a  so-called  po- 
larization element.  The  tuning  effect  obtained  by 
means  of  this  contrivance,  the  safety  of  its  working 
against  electric  disturbances,  its  surprising  simplicity, 
and  other  technical  and  electrical  qualities,  seem  to 
justify  the  hopes   attached  to  it. 

Soon  there  are  to  be  performed  long-distance  ex- 
periments in  the  field  of  space  telegraphy  between 
the  Oberschonweide  Electric  Works  and  the  sea 
station  in  Karlskrona,  Sweden.  The  system  to  be 
used  is  the  Slaljy,  and  it  is  hoped  to  transmit  mes- 
sages over  distances  as  high  as  450  kilometers. 


President  Arnold  Outlines  His  Institute 
Policy. 

Last  week's  meeting  of  the  American  Institute  of 
Electrical  Engineers  in  New  York  city  was  the  first 
of  the  season,  and  was  marked  by  the  retirejiient  of 
former  President  Charles  F.  Scott  of  Pittsburg  and 
the  assumption  of  office  by  President  Bion  J.  Arnold 
of  Chicago.  After  calling  the  meeting  to  order,  Mr. 
Scott  said : 

"During  the  last  year  the  fundamental  thing  which 
has  characterized  our  work  has  been  that  of  exten- 
sion and  expansion,  both  in  the  various  activities 
of  the  Institute  and  also  territorially.  I  believe 
that  never  before  have  the  members  of  the  In- 
stitute throughout  the  country  felt  the  same 
direct  interest  in  the  Institute,  the  same  personal 
contact  with  Institute  affairs,  that  they  do  at 
this  time.  I  believe  that  the  various  move- 
ments in  several  lines,  particularly  in  that  of 
local  branches,  during  the  last  year  are  but  the  be- 
ginnings of  a  great  future  for  the  Institute.  We 
have  been  laying  a  foundation  upon  which  a  mag- 
nificent structure  may  be  erected  in  the  future.  It 
is,  therefore,  particularly  appropriate  that  the  leader 
of  the  Institute — the  president  of  the  Institute — 
should  at  this  time  be  a  man  who  represents'  the 
western  part  of  the  country.  I  believe  this  senti- 
ment is  one  which  has  been  growing  among  our  mem- 
bers, and  that  the  part  of  the  country  from  which 
the  president  as  well  as  oiir  other  officers  are  se- 
lected, is  going  to  become  a  more  and  more  impor- 
tant element  in  the  choosing  of  our  officers  and  in 
planning  the  affairs  of  the  association.  It  is,  there- 
tore,  w'ith  great  pleasure  that  I  now  turn  over  the 
presidency  of  the  Institute  and  introduce  to  you  the 
man  whom  you  have  chosen  for  your  president,  Mr. 
Bion    J.   Arnold   of   Chicago."     (Applause.) 

In  his  introductory  remarks  President  Arnold  said: 

"Our  new  constitution  does  not  call  for  a  formal 
address  from  the  incoming  president  at  the  time  of 
his  inauguration,  as  this  duty  is  required  of  him  at 
the  annual  convention.  My  worthy  predecessor, 
however,  outlined  his  course  on  taking  office  and  fol- 
lowed it  so  well  and  with  such  signal  benefit  to  the 
Institute,  thai  his  action  prompts  me  brielly  to  point 
out  the  lines  which  I  believe  we  should  follow  dur- 
ing the  conu'ng  year. 

"The  remarkable  development  and  grovvtii  of  our 


body  during  the  last  two  years  has  introduced  many 
new  elements  which  must  stand  the  test  of  time, 
and  possibly  be  tried  in  a  period  of  financial  depres- 
sion. Our  energies',  therefore,  should  be  directed 
toward  carrying  forward  the  work,  so  well  started 
by  my  predecessors,  upon  conservative  lines  which 
will  insure  its  permanency  and  result  in  the  greatest 
good  to  the'  Institute. 

"First — ^For  obvious  reasons,  our  recent  great  rate 
of  increase  of  membership  cannot  continue  indefi- 
nitely, and  our  expenditures  should,  therefore,  be 
gauged   to  meet  this  condition. 

"Second — Our  local  chapters  should,  if  possible,  be 
made  to  last  after  the  enthusiasm,  born  of  novelty, 
has  worn  off,  wdiich  implies  encouragement  from 
headquarters  and  sustained  effort  on  the  part  of  the 
local   members. 

"Third — The  work  of  our  special  committees  in 
connection  with  electrical-engineering  standardiza- 
tion and  the  collection  of  technical  data  should  be 
encouraged  and  additional  committees  appointed  to 
extend  the  work  in  other  promising  directions. 

"Fourth — We  should  allow  the  authors  of  papers 
more  time  for  presenting  them,  and  our  members 
more  time  for  their  discussion,  even,  if  to  accomplish 
this,   we  are  compelled  to  have  fewer  papers. 

"Fifth — Contributions  making  provision  for  our 
interest  in  the  land  for  the  Engineering  Building 
should  be  placed  in  a  separate  fund,  which  should 
be  set  apart  from  all  other  Institute  funds,  and  to 
which  should  be  credited  all  funds  for  building  pur- 
poses now  on  hand,  and  subsequently  received  for 
such  purposes,  from  donations  or  from  the  sale  of 
bonds  or  other  securities. 

"Sixth — Our  library  fund  should  also  be  carried 
as  a  distinct  fund.  All  donations  and  appropriations 
for  library  purposes  should  be  credited  to  it,  and 
all  expenditures  for  library  purposes  should  be 
debited  to  this  fund. 

"Seventh — On  account  of  the  International  Elec- 
trical Congress  to  be  held  at  St.  Louis  in  1904,  we 
shall  he  called  upon  not  only  to  contribute  to  the 
scientific  value  of  this  congress,  but  to  receive  and 
entertain  many  distinguished  guests  and  members 
from  foreign  countries'.  Our  plans  should,  there- 
fore, be  so  well  and  broadly  laid  and  executed  that 
our  guests  will  return  home  not  only  fully  repaid 
for  their  visit  among  us,  but  also  feeling  that  the 
splendid  hospitality  which  was  shown  us  as  a  bodv 
on  our  trip  abroad  in  1900,  and  to  our  individual 
members,  before  and  since,  has  been  fully  appre- 
ciated. 

"Eighth — Our  relations  with  the  other  large  engi- 
neering societies  of  this  country  have,  during  the 
last  j^ear,  become  more  intimate,  and  we  are  now 
about  to  join  with  them  in  the  ownership  and  mem- 
bership of  a  union  engineering  building  which  shall 
meet  the  needs  of  all.  The  general  preliminaries 
have  been  perfected  and  the  work  of  the  coming 
year  will  consist  in  the  crystallization  of  the  plans 
and  the  originating  of  definite  means  and  methods 
for  raising  funds  and  for  promoting  the  material 
progress  of  the  work. 

"I  trust  we  may  be  able  to  carry  to  a  successful 
conclusion  the  work  so  splendidly  initiated  by  my 
predecessor,  Mr.  Scott,  and  his  able  lieutenants,  and 
in  such  a  manner  as  not  only  to  retain  but  to  heighten 
the  respect  and  good  will  of  those  who  may  co-oper- 
ate with  us,  and  by  the  adoption  of  rational  methods 
and  the  exercise  of  good  business  judgment  in  car- 
rying on  the  work,  insure  that  the  generous  gift  of 
Mr.  Carnegie  to  the  engineering  profession  shall 
be  ideally  received,  and,  in  its  material  culmination, 
be  all  that  he  hoped  it  would  be. 

"I  wish  to  express  my  appreciation  of  the  con- 
fidence you  have  shown  in  me  by  placing  me  at  the 
head  of  this  Institute,  the  youngest,  yet  one  of  the 
most  progressive,  of  the  several  great  engineering 
bodies  of  this  country.  I  sincerely  thank  you,  and 
I  feel  that  you  will  accord  me  such  hariuony  of 
action  and  support  that  the  coming  year  may  be 
of  the  greatest  benefit  to  our  membership  and  add 
in  some  slight  degree  to  the  prestige  of  the  engi- 
neering  profession   at   large."     (Applause.) 


Possible  Waterpower  of  the  Globe. 

Those  who  are  looking  forward  with  trepidation 
to  the  tnne  when  the  world's  coal  supply  shall  be 
exhausted  will  find  solace  in  some  rough  calcula- 
tions by  John  Clarke  Hawkshaw,  a  prominent  civil 
engineer,  concerning  the  waterpower  now  going  to 
waste.  He  says :  "Assume  a  depth  of  10  inches  of 
rainfall  to  flow  off  each  square  inch  of  land  sur- 
face, the  mean  height  of  which  may  be  taken  as 
2.250  feet  above  sea  level.  Then  the  water  from 
the  wdiole  surface  falling  through  the  mean  height 
would  give  10.340.000,000  horsepower  in  perpetuity. 
Our  present  yearly  output  of  225,000,000  tons  of 
coal  would  give  that  horsepower  for  only  a  little 
over  half  a   day," 
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ELECTRO=HYDRAUUC  CONDITIONS  OF  TO=DAY. 


At  the  meeting  of  the  American  Institute  of  Elec- 
trical Engineers  in  the  hall  of  the  New  York  Acad- 
emy of  Medicine  on  Friday  evening,  Septetnber  25th, 
there  was  a  good  attendance.  The  general  subject 
of  the  evening  was  "Electro-hydraulics."  In  the 
absence  of  the  authors,  the  first  paper  was  read  by 
F.  O.  Blackwell.  In  abstract,  this  paper  is  as  fol- 
lows : 

An   Efficient  High-pressure  Waterpower  Trans- 
mission  Plant, 
by  george  a.  henry,  jr.,  and  joseph  n.  le  conte. 

An  interesting  hydraulic  electric  power-transmis- 
sion plant  has  recently  been  started  in  Southern 
California  by  the  Edison  Electric  Company  of  Los 
Angeles.  The  water  pressure  or  head  employed  is 
equal  to  1,960  feet  vertical  fall,  which  is  obtained  in 
something  over  8,000  feet  length  of  pipe  line.  This 
gives  an  effective  pressure — after  making  allowances 
for  friction  loss — of  considerably  over  1,900  feet 
bead,  or  825  pounds  per  square  inch,  equal  to  55 
atmospheres. 

The  station  is  located  about  10  miles  from  Red- 
lands,  in  Southern  California,  and  is  used  on  an 
extensive  system,  including  a  number  of  other  power 
stations,  for  transmitting  power  to  Los  Angeles  and 
largely  for  irrigation  pumping  in  the  San  Gabriel 
Valley — celebrated  for  its  oranges  and  other  tropical 
fruits. 

The  generators  are  of  750  kilowatts  normal  capac- 
ity each,  running  at  430  revolutions  per  minute, 
and  the  waterwheels  are  of  the  tangential  type  and 
mounted  on  the  same  shaft  as  the  rotor.  This  shaft 
is  nine  inches  in  diameter  where  the  wheels  are 
pressed  on,  and  is  of  forged  steel,  carried  in  threi? 
generator  ring-oiling  bearings — the  waterwheel  be- 
ing located  in  what  would  ordinarily  be  the  pulley 
compartment  of  the  generator.  The  box  bed-plate 
of  the  generator  is  enlarged  to  surround  the  water- 
wheel  pit,  and  has  an  opening  of  three  feet  four 
inches  by  10  feet  two  inches,  and  is  planed  and 
fitted  along  watertight  joints  with  the  waterwheel 
housings.  These  are  thoroughly  stiffened  with  in- 
ternal ribs  and  provided  with  centrifugal  disks  and 
pockets  for  preventing  leakage  of  water  from  the 
interior  of  the  wheel  compartment  to  the  outside,  en- 
tirely without  friction. 

Each  generator  is  fitted  with  a  single  wheel  of 
runner,  which,  on  account  of  the  enormously  high 
peripheral  speed  of  170  feet  per  second,  is  made  of 
a  special  rolled-steel  plate,  thoroughly  annealed  and 
turned  to  eliminate  all  shrinkage  strains.  The  high 
speed  involved  is  entirely  beyond  the  limits  of  safe 
practice  for  cast  iron,  and  large  east-steel  disks 
contain  such  dangerous  shrinkage  strains,  in  spite  of 
the  ordinary  annealing  process,  that  it  becomes  dan- 
gerous to  employ  them  under  such  high-water  pres- 
sures. In  addition  to  the  centrifugal  strains  in  the 
rim  of  a  wheel  of  this  character,  we  have  the  strains 
due  to  water  impact  on  the  buckets. 

The  buckets  are  of  soft  open-hearth  steel  castings, 
thoroughly  annealed  and  machine  ground,  and  pol- 
ished on  the  inside  to  give  perfectly  smooth  and 
true  curved  surfaces  for  the  water  to  flow  over. 
The  front  edge  and  center  knife  of  each  bucket  is 
dressed  to  a  perfectly  true  cutting  edge  and  care- 
fully centered  on  the  wheel  rim.  The  buckets  are 
cast  with  heavy  internal  projecting  lugs,  which  are 
milled  out  and  driven  over  the  wheel   center  rim. 

The  wheel  hubs  consist  of  heavy  semi-steel  cast- 
ings, to  which  the  steel  disk  is  securely  bolted  by 
turned  nickel-steel  bolts  driven  in  reamed  holes. 
This  disk  is  turned  perfectly  true  all  over,  and  care- 
fully adjusted  to  a  running  balance  at  430  revolu- 
tions per  minute.  In  actual  operation  about  200 
buckets  come  under  the  actions  of  the  high-pressure 
water  jet  every  second. 

The  wheels  are  built  for  a  maximum  overload 
capacity  of  50  per  cent.,  and  for  continuous  service 
of  24  hours  a  day  and  365  days  in  the  year,  and 
no  trouble  is  experienced  froin  the  cutting  of  the 
buckets  and  nozzles  by  the  high-pressure  water,  as 
after  five  months'  operation  the  wear  is  almost  im- 
perceptible. The  water  is  usually  clear,  except  for 
an  occasional  storm,  during  which  considerable  sand 
and  gravel  may  be  washed  down  into  the  reservoir 
at  the  top  of  the  pipe  line.  The  most  severe  storm 
known  for  many  years  washed  considerable  sand 
down  the  pipe  line  just  after  the  wheels  were  in- 
stalled and  started  up,  but  the  steel  buckets  show 
no  appreciable  wear  as  the  result  of  such  severe 
treatment. 

The  main  pipe  line  consists  of  2,485  linear  feet 
of  26-inch  inside  diameter  sheet-steel  riveted  pipe, 
varying  in  thickness  from  14  b.  w.  g.  to  six  b.  w.  g. 
Below  this  is  2,990  linear  feet  of  24-inch  inside  di- 
ameter sheet-steel  riveted  pipe,  made  of  gauges  run- 
ning from  No,  6  b.  w.  g.  to  nine-sixteenths  of  an 
inch. 

Up  to  this  point  the  design  of  the  pipe  line  is 
largely  in  accordance  with  well-known  practice,  but 
from  this  point  down  the  pipe  consists  of: 

360  fl,  of  24  in,  outside  diameter  *A  in,  tliicli.  lap-welded  steel  |)ir)e. 
zfio  ft.  of  2.1  in.  outside  diameter  I'n  in.  thick,  lap-welded  steel  pipe. 
414  fl.  of  24  in,  outside  diameter  ^  in.  thick,  lap-welded  steel  pipe. 
()56  fl.  of  24  in,  outside  diameter  X  in,  thick,  lap-welded  sleel  pipe. 

And  below  this  is  620  feet  of  24-inch  outside  diam- 
eter, three- fourths-inch,  lap-welded  steel  pipe.  'I'hc 
_'0-foot  lengths  of  the  last  620  feet  are  jointed  to- 
gether with  solid  steel  llanges  welded  on  the  ends 
of  the  pipe   sections,   all   of   the   other   24-inch    lap- 


welded  pipe  being  put  together  with  "bump"  joints. 

At  the  lower  end  of  this  flanged  pipe  the  line 
branches  into  two  forks,  each  of  which  is  18-inch 
outside  diameter  of  five-eighths-inch  thickness  and 
45  feet  in  length.  From  each  of  these  terminals  the 
pipe  again  branches  into  two  lines,  each  being  14 
inches  outside  diameter  and  one-half-inch  thick,  lap- 
welded — each  branch  being  40  feet  in  length  and 
terininating  just  outside  of  the  power-house  wall 
in  the  cast-steel  taper  pipe  immediately  above  the 
gates  of  the  waterwheels.  The  branch  from  the  24- 
inch  to  the  18-inch  and  the  two  branches  from  tiie 
18-inch  lines  to  the  14-ineh  are  made  of  heavy  an- 
nealed-steel  castings.  The  main  pipe  line,  just  be- 
fore the  ea,st-steel  Y  to  the  18-inch  branches,  is 
supplied  with  a  heavy  pressure,  outside  screw  and 
yoke,  24-inch  gate  valve,  and  each  of  the  18-inch 
branch  lines  are  supplied  wath  similar  high-pressure 
cast-steel  valves,  so  that  the  water  supply  to  each 
of  the  waterwheels,  or  groups  of  waterwheels,  may 
be  entirely  shut  off  without  emptying  the  long  pipe. 

The  main  pipe  is  protected  from  accidental  water- 
hammer  by  several  air  chainbers  of  large  capacity, 
with  the  necessary  equipment  of  charging  tubes',  to 
recharge  the  chambers  as  the  air  is  carried  aw^ay 
in  solution.  The  14-inch  branch  pipes  supplying  each 
unit,  feed  through  a  cast-steel  taper  pipe  and  through 
a  lo-inch  single  disk,  cast-steel  body  gate  valve  of 
outside  screw  and  yoke  construction,  Avith  Tobin 
bronze  valve  stem  and  with  roller  bearings  for  tak- 
ing up  the  thrust  on  the  gate  nut  in  each  direction. 
All  of  the  gate  valves  are  provided  with  by-passes 
to  reduce  the  strain  when  the  gates  are  opened  or 
closed. 

The  nozzle  is  one  of  the  most  interesting  features 
of  the  installation.  It  consists  of  a  combination 
needle  and  deflecting  nozzle.  The  deflecting  joint  is 
arranged  for  giving  the  best  possible  regulation  with- 
out water-hammer  or  shock  in  the  pine  line,  and 
water  economy  is  secured  by  the  needle  nozzle  of 
the  Clemmons  type.  The  deflecting  nozzle  is  fitted 
with  a  high-pressure  ball  joint,  pivoting  on  nickel- 
steel  trunnions,  working  in  oil-packed  gun-metal 
bushings  and  with  leather-packed  ball  joint.  B)^  the 
motion  of  the  deflecting  nozzle  the  stream  may  be 
easily  thrown  on  or  off  of  the  buckets  by  hand,  or 
automatically,  by  the  hydraulic  governor.  It  will  be 
readilv  appreciated  that  this  enables  the  operator  to 
vary  the  power  output  from  the  wheel  from  zero  to 
maximum  instantaneously,  and  with  very  small 
effort,  without  in  any  way  varying  the  velocity  of 
water  in  the  main  pipe.  Absolutely  no  shock  is  thus 
occasioned  in  the  pipe  line  by  the  action  of  the  gov- 
ernor due  to  fluctuations  of  the  load. 

The  most  accurate  regulation  is  further  obtain- 
able, owing  to  the  very  small  amount  of  inertia  in 
the  moving  parts — the  deflecting  nozzle  joint  weigh- 
ing but  a  few  hundred  pounds  and  being  accurately 
counterbalanced,  wdiereas  in  turbine  installations  the 
unbalanced  gates  and  the  inertia  of  the  moving 
water  column  seriously  interfere  with  satisfactory 
regulation.  The  governor  is  in  no  way  connected 
with  the  operation  of  the  needle,  which  is  for  the 
purpose  of  regulating  the  flow  of  water  through 
the  nozzle  at  different  hours  of  the  day,  and  is  ac- 
complished through  suitable  .geared  connections  to 
a  floor  stand  located  above  the  power-house  floor. 
The  method  of  operation  is,  as  follows: 

From  previous  records  the  station  attendant  know'S 
very  closely  the  peak  load  that  is  likely  to  occur 
within  the  hour,  and.  once  an  hour,  or  thereabouts, 
readjusts  the  size  of  the  stream  so  that  it  will  safely 
carry  the  peak  load.  The  governor  then  takes  care 
of  the  load  fluctuations,  maintaining  a  constant  speed 
at  all  times  by  deflecting  more  or  less  of  the  stream 
from  the  waterwdieel  buckets.  In  this  way  a  very 
great  saving  in  water  over  the  old  deflecting  nozzle 
when   used   alone   is   obtained. 

It  is  obvious  that  the  best  possible  regulation  and 
water  economy  could  be  effected  without  shock  to  the 
pipe  line  if  the  needle  is  moved  very  slowly  and 
follows  the  action  of  the  governor,  closing  off  some 
of  the  water  whenever  the  governor  has  deflected 
the  nozzle,  or  opening  quickly  if  the  governor  calls 
for  more  power.  The  quick  opening  will  not  interfere 
with  our  pipe  safety,  whereas  quick  closing  by  the 
needle  would  be  disastrous  to  a  long  pipe  line  under 
high  pressure.  With  the  hand-operated  needle  and  au- 
tomatic-governor-operated deflecting  nozzle,  this  can 
only  be  accomolished  to  a  limited  degree,  as  the  sta- 
tion attendant  cannot  be  expected  to  remain  at  the 
hand  wheel  and  adjust  the  size  of  the  stream  for 
frequent  governor  changes.  In  some  of  the  most 
recent  plants  being  constructed  we  are  installing  an 
automatic  device  for  accomplishing  this  result.  This 
device  depends  upon  the  action  of  the  .governor  be- 
fore starting  its  operation,  and.  in  combination  with 
the  governor,  secures  the  best  possible  regulation, 
pipe  safety  and  water  economy.  The  load  curve 
and  water-quantity  curve  being  almost  synchronous, 
the  quantity  of  water  used  is  about  proportional  to 
the  kilowatt-hours'  output,  and  exactly  so  if  we 
leave  out  of  consideration  the  partial-load  efficiency 
of  (he  apparatus.  These  partial-load  efficiencies  arc, 
however,  a  very  small  item  in  a  station  employing 
a  number  of  units,  and  the  governors  should  be  ad- 
justed so  that  they  follow  each  other  in  action,  all 
but  one  imit  being  run  full  loaded,  and  governin.e 
being  accomplished  on  the  remaining  unit,  A  small 
falling  off  at  partial-load  eflkiency  on  (he  unit  doing 
(he  governing  will  then  represent  but  an  extremely 


small  reduction  in  the  gross  efficiency  in  the   whole 
station. 

Although  the  plant  is  being  used  for  regular  serv- 
ice, it  is  to  some  extent  in  an  experimental  condi- 
tion; as',  in  spite  of  the  high  efitciency  obtained,  some 
changes  are  being  made  with  a  view,  if  possible,  of 
still  further  increasing  this.  The  thoroughly  satis- 
factory and  continuous  operation  obtainable  from 
such  a  tangential  waterwheel  plant,  makes  it  by  far 
the  most  satisfactory  power  known  for  electric 
transmission.  The  maintenance  and  repair  expenses 
for  a  plant  of  this  character  are  almost  negligible. 

The  units  are  separately  excited  from  a  generator 
driven  by  an  independent  waterwheel  and  froin  a 
separate  pipe  line,  supplying  only  the  exciter  wheels 
during   the  test. 

Discussion. 

F.  O.  Blackwell,  Schenectady,  N.  Y. :  The  Red- 
lands  plant  is  interesting  froin  an  electrical  point 
of  view,  from  the  fact  that  the  first  three-phase 
power-transmission  plant  in  the  United  States  was 
started  there,  and  has  been  gradually  developed  since 
that  time;  starting  with  two  250-kilowatt  machines, 
2,500  volts,  seven  miles  transmission,  using  syn- 
chronous motors  and  having  a  head  of  about  300 
feet.  A  little  later  on  they  went  up  the  stream  and 
got  a  head  of  800  feet,  with  the  saine  water,  and 
installed  there  two  4SO-kilowa(t  machines,  which 
were  wound  for  11,000  volts,  and  had  a  transmission 
from  these  inachines  of  from  25  to  30  miles,  and,  in 
addition,  tied  into  the  Santa  Ana  plant,  which  had 
a  transmission  of  go  miles  to  Los  Angeles.  The 
plant  described  in  the  paper  has'  just  been  put  in  to 
go  farther  up  a  small  mill  creek,  and,  utilizing  a 
head  of  nearly  2,000  feet,  gets  about  4,000  horse- 
power, with  the  same  water.  The  generators  are 
larger:  the  potential  is  low.  but  is  stepped  up  to 
33,000  volts,  and  fed  into  the  same  transmission  line 
to  Los  Angeles. 

The  Los  Angeles  Edison  Coinpany,  which  controls 
this  system,  has  seven  power  stations,  located  up 
to  100  miles  apart,  all  feeding  into  the  same  trans- 
mission system  and  operating  practically  as  one  sta- 
tion. It  is  now  developing  on  Kern  River  a  new 
plant  which  will  have  a  capacity  of  about  20.000 
horsepower,  run  at  60,000  volts,  and  transmit  power 
150  miles  to  Los  Angeles,  so  that  in  its  system 
it  has  a  good  history  of  the  whole  development 
of  waterpower  transmission  in  this  country. 

I  riotice  that  Mr,  Henry,  in  his  paper,  does  not 
mention  the  diameter  of  the  waterwheel,  which  is 
about  seven  feet.  The  diameter  of  the  nozzle  is 
two  inches,  and  you  have  a  ratio  between  nozzle 
diameter  and  wheel  diameter  of  40  to  one,  I  think 
that  is  what  accounts  for  the  extremely  high  effi- 
ciency obtained.  Some  wheels  have  got  down  to 
a  ratio  between  nozzle  and  bucket  diameter  of  five 
or  six  to  one,  and  10  to  one  is  usually  considered 
good  practice.  This  ratio  of  40  to  one  makes  a 
better  result  than  they  could  probably  get  with  a 
higher  speed  of  generator.  The  needle  nozzle,  as 
pointed  oiit  in  the  paper,  is  a  great  improvement 
over  previous  practice,  which  was  to  have  a  con- 
stant flow  of  water  through  the  pipe  and  throw  it 
off  the  wheel  when  not  using  it.  The  needle  nozzle 
not  only  increases  the  efficiency  of  partial  load  by 
cutting  down  the  amount  of  water  used,  but  actually 
increases  the  efficiency  also  of  the  bucket,  because 
(he  stream  goes  down  the  center  of  the  bucket,  in- 
stead of  being  off  at  one  side.  As  I  remember,  the 
original  Redlands  plant,  with  300-foot  head,  had  an 
efficiency  of  less  than  70  per  cent,  full  load,  and  an 
efficiency  of  30  per  cent,  at  half  load.  This  plant 
has  an  efficiency  of  about  85  per  cent,  full  load,  and 
about  75  per  cent,  at  half  load,  which  is  a  very 
great  gain  in  economy. 

Another  thing  wdiich  is  not  mentioned  in  the  paper 
is  the  very  close  regulation  which  they  get  on  the 
plants  now  with  nozzles.  This  plant  runs  inside  of 
two  per  cent.,  and  that  is  about  as  close  as  you  can 
expect   on  the  closest   regulating  engine, 

Mr,  Smith :  Is  there  anyone  who  can  advise  us 
about  the  character  of  the  construction  of  the  pipe 
line?  That  is  a  feature  in  a  1900- feet  head,  and  it 
would  be  interesting  to  know  more  about  that  than 
is  told  in  the  paper, 

Mr.  Blackwell :  The  high-head  part  of  the  pipe 
line,  I  believe,  has  forged  flanges  on  it.  I  do  not 
know  that  there  is  a'nything  else  especially  novel  in 
the  pipe  line.  The  dimensions  of  the  pipe  and 
thicknesses  are  given  in  the  paper.  I  think  the  pipe 
is  continuous  throughout,  without  any  slip  joints  or 
things  of  that  sort,  and  what  expansion  there  may 
be  in  the  metal  is  taken  up  in  the  pipe  itself.  There 
is  not   much   change   in  the  temperature. 

H.  A.  Lardner,  New  York :  I  have  had  a  chance 
to  observe  some  of  the  pipe  lines  in  California,  and 
the  one  at  Santa  Ana,  as  I  remember,  has  a  lower 
head  than  this',  about  goo  feet,  if  I  ain  not  mistaken. 
That  is  a  steel  pipe  line,  with  flanged  joints  bolted 
together  without  any  provision  for  expansion.  The 
pipe  is  buried,  and  they  find  in  that  section  of  the 
country  in  most  of  the  plants  that  the  temperature 
of  the  water  is  sufficiently  uniform  throughout  (he 
year,  so  (hat  (he  difficulties  from  expan.^ion  and 
contraction  are  not  very  great.  Some  of  the  pipe 
lines  are  anchored  in  possibly  two  or  three  places, 
where  the  condition  of  the  soil  or  the  rock  permi(s 
of  (his.  Nearly  all  of  the  pipe  lines'  have  a  con- 
siderable curvalure  eilher  in  a  veitical  plane  or  a 
horizoiUal  |)lane.  This  is  claimed  by  some  engineers 
(o  aid  (hem  in  taking  care  of  the  expansion.  I  saw 
one  pipe  line  of  1,000  or  i, 100-foot  head,  in  Colo- 
rado   (his    summer,    which    is    rive(ed    throughout. 
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The  sections  are  riveted  together.  They  have  been 
through  one  or  two  difficulties,  have  had  some 
breaks  in  the  pipe  line,  but  claim  to  ha\'e  been  able 
to  make  their  repairs  very  promptly,  much  mare 
quickly  than  one  would  suppose.  Some  of  the 
plants,  the  Standard  plant,  for  instance,  in  Cali- 
fornia, has  a  cast-iron  secticm  in  the  pipe  line  for 
about  the  upper  one-third.  This  plant  has  a  head 
of  1,600  feet.  This  cast-iron  pipe  has  bell  joints  and 
each  section  of  pipe,  possibly  15  feet  in  length,  is 
embedded  in  concrete  block  which  is  tirmly  grouted 
iiuo  the  rock  in  the  side  of  the  mountain. 

President  Arnold,  Chicago :  It  is  always  a  pretty 
large  problem  to  determine  whether  to  utilize  water- 
power  or  to  put  in  a  steam  plant.  It  would  seem,  in 
the  majority  of  cases,  where  the  question  of  the 
reduction  of  the  waterpower,  due  to  the  winter 
period,  must  be  taken  into  consideration,  it  will  be 
generally  found  to  be  desirable  to  put  in  a  steam 
plant  and  produce  the  power  by  means  of  coal  rather 
than  to  rely  upon  the  water  plant.  This  does  not 
apply  to  high-pressure  waterpower  plants  where  the 
water  is  practically  continuous,  nor  to  those  cases 
where  the  cost  of  coal  in  the  districts  where  such 
waterpowers  are  possible  is  prohibitive  of  the  intro- 
duction of  a  steam  plant. 

In  the  absence  of  the  author  the  next  paper  on 
the  programme  was  read  by  Mr.  Lardner.  In  ab- 
stract is   is   as    follows: 

Electric  Motors  for  Centrifuc.vl  Pumps  .vnd  Fans. 
by  .\.  j.  howie,  jr. 

The  rapidh'  increasing  use  of  electric  motors  for 
driving  centrifugal  pumps  and  fans  renders  impor- 
tant the  study  of  these  loads  under  the  varying  con- 
ditions encountered  in  practice.  The  possible  loads 
which  may  thus  be  thrown  on  a  motor,  due  to  varia- 
tions in  speed,  or  in  the  head  against  which  it  must 
operate,  are  serious  enough  to  warrant  careful  con- 
sideration. 

The  problem  of  determining  the  proper  capacity 
of  a  motor  is  not  always  easy  to  solve.  The  solu- 
tion is  too  often  the  result  of  guess-work,  and  is 
liable  to  be  seriously  in  error.  In  the  case  of  direct- 
acting  pumps  working  against  a  known  head,  the 
proper  motor  capacit}'  can  be  easily  calculated.  The 
most  economical  size  of  motor  for  the  purchaser, 
how'ever.  may  not  be  solely  determined  by  the  possi- 
ble loads,  and  their  duration,  which  the  motor  ma^' 
be  called  upon  to  carry.  Particularly  is  this  true 
where  a  fat-rate  system  is  in  vogue  and  where 
power  is  purchased  at  a  price  depending  upon  the 
rating  of  the  motor  and  not  upon  the  power  ac- 
tually used.  This  system  of  charging  for  power 
leads  to  great  abuse  in  the  underating  of  motors ; 
on  the  other  hand,  it  may  work  a  great  hardship 
on  a  purchaser  of  power  who  innocently  uses  a 
motor  far  larger  than  is  necessary  and  pays  for 
power  that  is  not  consumed.  Several  instances  of 
the  latter  have  come  under  the  writer's  observation. 
and  the  system  in  his  opinion  should  be  condemned. 
Where  measurements  of  power  are  taken  as  a  basis 
for  determining  the  flat  rate,  such  measurements 
should  be  taken  under  the  average  running  condi- 
tions. A  variation  in  these  conditions  may  lead  to 
a  very  erroneous  system  of  charges  in  the  case  of 
centrifugal  pumps  and  fans,  as  will  be  seen  later. 

For  centrifugal  pumps  and  fans  the  power  required 
for  operation  at  a  rated  speed  and  head  is  by  no 
means  all  that  need  be  known.  One  should  also 
know  the  maximum  load  which  can  ever  come  on 
the  motor  when  driving  the  pump  or  fan  at  the 
rated  speed  and  under  any  possible  head.  This 
maximum  may  be  far  in  excess  of  the  rating. 

.\  centrifugal  pump,  when  operated  at  too  low  a 
head,  shows  a  very  low  efficiency.  In  general,  how- 
ever, with  a  well-designed  pump,  the  range  of  effi- 
cient operation  for  a  constant  speed  is  fairly  broad. 
The  principal  point  which  the  writer  wishes  to  bring 
out  in  this  connection  is  the  danger  of  overloading 
a  motor  through  too  low  a  head.  A  manufacturer 
will  usually  guarantee  a  certain  efficiency  and  input 
■  'r  a  pump  at  its  rated  load,  but  will  say  nothing 
ncerning  the  power  required  to  drive  it  at  heads 
lower  than  that  called  for.  The  question  may  arise, 
why  not  give  a  pump  the  proper  speed  for  a  given 
head.  This  is  frequently  impracticable,  since  pumps 
must  often  be  installed  to  work  under  widely  vary- 
ing heads,  where  it  is  not  an  easy  matter  to  change 
the  speeds.  Oftentimes  the  heads  at  which  the  water 
must  be  elevated  may  vary  practically  from  zero  to 
the  maximum  head  against  which  the  pump  will 
deliver.  In  some  cases  these  overloads  may  be  of 
long  duration,  and  a  sufficiently  large  motor  should 
be  installed.  On  the  other  hand,  the  maximum  load 
will  often  be  only  of  short  duration,  as  for  e.xample 
in  the  case  of  pumping  from  a  w-ell,  particularly 
where  there  is  a  pit  in  connection  with  it.  which  is 
partially  filled  up  with  water.  Generally  it  will  not 
take  the  pump  long  very  decidedly  to  lower  the 
water,  and  the  duration  of  overload  will  be  brief. 

If  centrifugal  apparatus  be  provided  with  induc- 
tion or  synchronous  motors  then  the  speed  is  prac- 
tically fixed  by  that  of  the  prime  mover,  so  that  the 
maximum  load  for  the  motor  with  a  given  pump 
or  fan   is    determined. 

Speed  control  of  direct-current  motors  by  varia- 
tion of  field  resistance  has  a  limited  range  in  prac- 
tice and  has  many  points  which  tend  to  make  it  ob- 
jectionable for  the  best  condition.s  of  commutation. 
Even  at  best  there  will  be  considerable  field  dis- 
tortion at  the  high  speeds.  The  effect  of  a  load 
which  would  increase  as  the  cube  of  the  speed,  and 
even  faster  would  seem  to  limit  si  ill   further  the  al- 
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lowahle  speed  variation  to  be  obtained  in  this  man- 
ner. In  view  of  these  facts  it  is  well  to  provide 
a  motor  of  ample  size  for  such  work  and  at  the  same 
time  to  see  that  the  field  rheostat  cannot  cut  in  so 
much  resistance  as  to  overload  the  motor.  The 
volumetric  output  of  a  centrifugal  pump  varies  di- 
rectly as  the  speed  of  revolution.  In  spite  of  this 
fact,  many  manufacturers  rate  their  pumps  at  a 
fixed  volumetric  output,  and  publish  a  list  of  suitable 
speeds  for  different  heads  under  which  it  may  be 
desired  to  operate  the  pump.  In  some  cases  the 
highest  speed  given  in  tliese  lists  is  three  or  more 
times'  as  great  as  the  lowest  speed.  Such  misin- 
formation leads  to  a  great  deal  of  troulilc  and  can- 
not be  too   strongly   condenmed. 

Discussion. 

President  Arnold  ;  I  think  any  man  who  has  at- 
Icmptcd  to  vary  the  speed  of  a  motor  working  on  a 
pump,  and  has  gotten  the  motor  running  at  a  little 
too  high  speed  for  the  pump,  ought  to  be  able  to 
appreciate  the  laws  laid  down  in  this  paper.  We 
w-ould  like  to  hear  from  Mr.  H.  G.  Stott  of  the 
Manhattan  Railway  Company  of  New  York,  if  he 
can  give  us  some  of  his  experiences  in  this  direction. 
Mr.  Stott :  The  variation  of  power  taken  by 
centrifugal  pumps  under  different  heads  is'  so  com- 
plex that  it  seems  to  me  impossible  to  make  any 
llat  rate  for  electric  power  for  that  service,  and 
the  most  practicable  solution  of  the  question  would 
be  to  install  a  wattmeter.  My  experience  with  cen- 
trifugal pumps  driven  by  shunt-wound  direct-current 
motors  has  been  rather  unfortunate  when  applied 
to  barometric  condensers.  In  these  cases  a  variable 
speed  is  demanded ;  that  is  to  say,  in  starting  the 
condenser  without  vacuum  a  speed  at  least  15  per 
cent,  higher  than  normal  running  speed  is  required. 
Now,  suppose  the  motor  to  be  running  at  the  in- 
creased speed,  with,  let  us  say,  an  effective  head 
of  50  feet.  A  vacuum  being  established,  this  head 
is  suddenly  diminished  by  about  32  feet,  with  the 
result  that  a  very  heavy  overload  is  thrown  on  the 
motor,  in  all  probability  tripping  the  circuit-breaker, 
and  so  shutting  down  the  pump.  Where  a  variable 
speed  or  variable  head  is  required  on  a  centrifugal 
pump.  I  would  strongly  recommend  that  it  should 
be  driven  by  a  steam  engine  with  a  throttling  gov- 
ernor, as  in  the  event  of  the  direct-current  voltage 
falling  the  speed  of  the  pump  will  fall  proportionately, 
thus  reaucing  the  vacuum  on  the  condenser,  which 
in  turn  slows  down  the  engine,  thus  in  turn  reducing 
the  voltage,  which  again  reacts  on  the  motor,  so  mak- 
ing an  endless  chain  of  actions,  eventually  ending  in 
the  entire  loss  of  vacuum. 

J.  J.  Brown,  New  York :  I  think  that  Mr.  Bowie 
conveys  rather  an  erroneous  impression  regarding 
the  adaptability  of  constant-speed  motors  to  cen- 
trifugal pumps,  as  recent  developinents  have  shown 
that  within  reasonable  variations  of  head  constant- 
speed  motors  of  variable  size  can  be  used  without 
serious  overload.  This  type  of  apparatus  is  used  on 
barometric  condensers'  where  the  head  varies  from 
10  to  20  feet  and  has  proved  quite  satisfactory. 

Mr.  Blackwell :  A  particularly  good  feature  of  a 
reciprocating  pump  for  ordinary  work  is  that  you 
can  run  practically  all  speeds,  in  order  to  take  care 
of  the  wide  range  of  capacities  that  are  needed, 
where  you  run  up  against  a  constant  head.  With 
a  centrifugal  pump  you  put  it  on  an  ordinary  sup- 
ply system,  and  if  the  water  is  not  drawn  off  the 
head  rises  and  the  water  chokes  back,  and  the  pump 
delivers  no  water.  If  the  water  is  drawn  off  the 
pressure  drops  a  little  and  the  pump  immediately 
begins  to  deliver  water.  A  variation  of  perhaps  20 
per  cent,  in  the  back  pressure  on  a  centrifugal  pump 
will  make  a  difference  all  the  way  between  deliver- 
ing no  water  and  delivering  the  full  capacity  of  the 
pump.  Looking  at  it  in  another  way,  if  you  do 
want  to  vary  the  capacity  and  have  got  a  constant 
head,  you  can  do  it  by  small  variations  in  the  speed 
of  the  centrifugal  pump — about  20  or  25  per  cent, 
variation  in  speed  will  be  the  difference  between 
delivering  the  full  amount  of  water  and  no  water 
at  all.  From  that  point  of  view,  the  centrifugal  pump 
is  ideal  for  electrical  purposes.  In  addition,  you 
have  the  advantage  of  running  it  at  high  speed, 
which  is  favorable  to  the  motor ;  whereas,  recipro- 
cating pumps  run  at  low  speed  and  require  two  ac- 
tions. The  very  high  head  centrifugal  pumps,  with 
several  sets'  of  runners,  each  one  feeding  into  the 
next  one,  is  a  development  extremely  promising 
and  in  time  will  replace  the  reciprocating  pump  al- 
together for  all  heads.  These  pumps  are  being  made 
to-day  with  each  runner  up  to  loo-foot  head,  and 
there  have  been  as  many  as  seven  or  eight  sets  of 
runners  connected  together  which  would  give  you 
700  or  800  feet  total  lift  in  the  pump,  and  the  effi- 
ciencies have  been  very  high,  too.  They  have  se- 
cured 80  per  cent,  efficiency  out  of  these  high-head 
plants',  with  the  centrifugal  pump,  which  is  prac- 
tically as  good  as  you  can  get  out  of  the  reciprocat- 
ing pump. 

Mr.  Blackwell  read  the  next  paper,  in  the  absence 
of  the  author.     A  brief  abstract  is  as  follows: 

A  Suggested  Hydraulic  Unit. 

Iiy    RALPH   L.    MONTAGU. 

I  ivisli  to  bring  before  the  Institute  a  suggestion 
in   regard  to  Ihe  creation   of  a  new   unit. 

Th<r<;  is  a  unil  of  measurement  of  the  flow  of 
water  known  as  ihc  "miner's  inch."  The  legal  defi- 
nition of  the  means  of  measuring  this  volume  varies 
.w  much   in  difTerenl   slates  that  the  actual   flow   of 
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legal  miner's  inches  is  from  1.36  to  1.73  cubic  feet 
of  water  per  minute.  For  this  reason  a  miner's 
inch,  unless  the  cubic-feet  flow  per  minute  that  it 
represents  is  specified,  can  be  dispensed  with. 

On  the  other  hand,  formute  relating  to  horse- 
power of  water  are  based  on  the  number  of  cubic 
feet  of  water  per  minute,  or  gallons,  under  a  certain 
head ;  that  is,  the  vertical  distance  of  fall.  I  wish 
to  suggest  that  a  new  unit  composed  of  one  cubic 
foot  of  water  per  minute  under  one  foot  head  be 
recognized  and  a  name  for  it  suggested  by  members 
of  the  Institute. 

This  unit=62.38o8  foot-lbs. 
=    .ooiSg  h.  p. 
=  1.40994  watts. 

An  analogy  can  be  drawn  between  this  unit  and 
the  watt,  inasmuch  as  the  head  in  one  is  similar  to 
volts  in  the  other,  and  the  cubic  feet  of  water  per 
minute  takes   the  place  of  amperes  in  the  other. 

Discussion. 

C.  O.  Mailloux,  New  York:  I  take  this  last  paper 
in  a  different  sense  from  what,  it  is  evident,  it  was 
intended  to  be  taken.  I  think  that  we  are  indebted 
to  the  author,  not  so  much  because  he  suggests  the 
adoption  of  a  new  unit  of  measurement,  but  rather 
because  he  brings  forward  quite  forcibly  an  addi- 
tional good  reason  why  we  should  adopt  and  use 
the  metric  system.  Now,  if  we  think  of  this  matter 
in  metric  units,  we  will  see  at  once  how  simple  it 
becomes,  and  we  find  that,  in  reality,  we  do  not 
need  to  complicate  the  unit  system  and  burden  it 
by  additional  names.  According  to  the  metric  sys- 
tem a  cubic  meter  of  pure  water  (or,  for  practical 
purposes,  clean  water)  weighs  1,000  kilograms,  or 
a  "metric  ton,"  while  a  cubic  decimeter  of  water,  be- 
ing the  thousandth  part  of  a  cubic  meter,  weighs  ex- 
actly one  kilogram.  We  also  find  that  75  kilogram- 
meters  per  second  equal  one  "metric"  horsepower, 
while  76  kilogram-meters  per  second  equal  one 
"English"  or  "American"  horsepower  (33,000  foot- 
pounds per  minute,  or  550  foot-pounds  per  second). 
With  these  data  we  have  all  that  is  necessary  to  en- 
able us  to  make  readily  and  quickly  any  calculations' 
whatever  relating  to  waterpower.  We  have  our 
horsepower  unit  already,  and  as  it  is  the  same  for 
waterpower  as  for  steampower,  namely,  75  kilogram- 
meters'  per  second,  we  take  the  volume  of  water 
flowing,  in  cubic  meters  per  second,  multiplied  by 
the  height  through  which  it  falls  in  meters,  and  we 
have  kilogram-meters  per  second  direct;  and  if  we 
divide  that  product  by  75,  we  have  the  result  at 
once  in  metric  horsepower.  If  we  divide  it  by  76, 
we  have  the  result  in  standard  American  horse- 
powers, each  equal  to  33,000  foot-pounds  per  minute. 
Again,  let  us  remember  that  the  kilowatt  is,  in 
round  numbers,  a  little  over  one-third  of  one  horse- 
power, or  76  kilogram-meters  per  second,  for  En- 
lish  horsepower  units'  (1.34  times  greater  to  be  ex- 
act), also  not  far  from  one-third  of  75  kilogram- 
meters  per  second  for  metric  horsepower  units  (1.358 
times  greater  to  be  exact).  We  then  see  that  the 
kilowatt  is  equivalent,  in  round  numbers,  to  100 
kilogram-meters  per  second.  (To  be  exact,  it  is 
equivalent  to  101.8  kilogram-meters  per  second.) 
Nothing  could  be  easier  to  remember  and  to  apply. 
It  seems  to  me  that  if  the  committee  of  French 
savants  appointed  at  the  time  of  the  French  Revo- 
lution, or  over  no  years'  ago,  to  work  out  this 
question,  had  sought  to  devise  a  system  intended 
to  be  of  special  use  to  waterpower  measurements, 
they  could  scarcely  have  done  it  more  successfully. 
We  have  here  another  of  the  many  ways  in  which 
the  metric  system  shows  its  adaptability  to  various 
purposes',  and  its  superiority  to  all  other  systems. 

I  therefore  sum  up  by  saying  that  aside  from  the 
possible  (I  was  going  to  say  doubtful)  value  and 
utility  of  the  present  paper  in  proposing  a  stibsti- 
tute  for  and  an  improvement  upon  the  "miner's 
inch"  to  miners  in  the  West,  who  are  accustomed 
to  the  old  nomenclature,  its  greatest  utility  is,  in 
my  opinion,  in  the  lesson  which  it  contains'  to  the 
effect  that  we  cannot  too  soon  abandon  the  old- 
fashioned  system  of  measurement  and  adopt  the  me- 
tric system,  where  there  is  a  well-known  definite,,  ra- 
tional relation  between  the  specific  gravity  of  water 
and  measurements  of  length,  area  and  volume.  In- 
stead of  trying  to  patch  up  the  antiquated  system 
with  another  "unit"  which,  at  best,  would  be  only 
a  name  for  a  string  of  figures,  why  not  do  the 
more  sensible  thing  of  adopting  a  system  which 
obviates  altogether  the  necessity  for  any  like  unit? 
(Applause.)  


Counterfeit  Transfer  Checks  in  Boston. 

An  extensive  fraud  that  has  been  perpetrated 
upon  the  Boston  and  Northern  Street  Railway  Com- 
pany by  the  printing  of  bogus  transfer  checks  has' 
been  exposed.  The  checks  were  sold  to  conductors 
of  the  road  at  a  nominal  price,  and  were  turned  in  to 
the  company  at  their  full  value.  Five  persons,  includ- 
ing the  two  printers  who  printed  the  counterfeit 
checks,  have  been  arrested  and  the  names  of  20  con- 
ductors who  have  been  turning  in  the  checks  have 
been  secured.  It  is  said  that  fully  80,000  of  these 
bogus  checks  per  week  have  been  turned  up  at  the 
office  of  the  company  since  last  November,  and  it  is 
believed  the  loss  sustained  by  the  company  will 
equal,  if  not  exceed,  $100,000. 
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FOREIGN  TRADE  POSSIBILITIES. 


Commercial    Professorship   for  Zurich. 

For  a  country  of  its  size,  Switzerland  occupies 
an  exceptionally  important  position  in  the  Euro- 
pean industrial  field.  The  establishment  of  a  chair 
of  commercial  science  at  the  Zurich  University  is  a 
proof  that  the  federation  recognizes  the  value  of 
theory  as  well  as  practice  in  mercantile  progress. 
This  is  said  to  be  the  first  professorship  of  the  kind 
on   the  continent    of    Europe. 


Commercial  Museum  in  Cadiz. 

The  Chamber  of  Commerce  of  Cadiz  is  about  to 
establish  a  commercial  museum.  The  Central  Gov- 
ernment has  already  donated  the  sum  of  10,000 
pesetas  ($1,930)  toward  the  expenses  for  the  pres- 
ent year.  The  museum  is  to  be  a  permanent  ex- 
hibition of  natural  and  manufactured  products,  with 
a  bureau  of  information,  divided  into  three  groups, 
viz:  (i)  Products  of  the  province;  (2)  products 
of  the  rest  of  Spain;  (3)  products  of  foreign  coun- 
tries. 


Car  Trucks  Wanted. 

A  well-known  firm  of  agents  in  Copenhagen, 
Denmark,  desires  to  correspond  with  a  firm  in  the 
bnited  States  which  is  in  position  to  furnish  trucks 
for  electric  street  cars  and  steam  cars  in  a  country 
foreign  to  both  Denmark  and  the  United  States, 
where  the  government  will  undertake  the  construc- 
tion of  new  lines  of  railway,  electric  and  steam. 
Trucks  for  passenger  cars  will  be  required  for  the 
electric  lines  and  trucks  for  passenger  and  freight 
cars  for  the  steam  railways.  Letters  forwarded  to 
Raymond  R.  Frazier,  United  States  Consul,  Copen- 
hagen, Denmark,  in  reply  to  the  above  request  will 
be  promptly  delivered. 


Growth  of  Philippine  Trade. 

The  returns  of  Philippine  commerce  for  May, 
1903,  about  to  be  published  by  the  Bureau  of  Insular 
Affairs  of  the  War  Department,  show  the  foreign 
trade  of  the  islands  aggregated  for  the  month  $6,- 
872,982,  exclusive  of  government  supplies  and  gold 
and  silver,  being  even  greater  than  that  reported  for 
April  of  the  present  year,  the  value  of  which  ex- 
ceeded that  for  any  single  month  since  American 
occupation.  The  gain  indicated  by  the  foregoing 
figures  is  due  to  the  extraordinary  increase  in  ex- 
ports. Customs  revenues  to  the  value  of  $8,500,000 
were  collected  during  11  months  ended  May  31, 
1903,  an  increase  amounting  to  over  $1,000,000  as 
compared   with   the  previous  year. 


Industrial  Activity  in  Spain. 

That  Spain  offers  wider  trade  possibilities  for 
American  manufacturers  than  is  fully  appreciated 
seems  evident  from  a  careful  study  of  existing  con- 
ditions. Within  the  last  10  years  Spain's  importa- 
tion of  machinery  has  doubled.  In  1902  it  amounted 
to  35,626  tons,  of  which  12,130  tons  came  from 
Germany,  10,044  tons  from  England,  and  1,859  tons 
from  Switzerland.  Concerning  this  trade,  Deputy 
Consul-general  S.  W.  Hanaur,  stationed  at  Frank- 
fort, Germany,  says:  "Our  American  manufactur- 
ers of  machinery  should  strive  for  a  share  in  this 
trade.  When  Switzerland,  which  has  neither  coal 
nor  iron  and,  being  an  inland  country,  must  incur 
heavy  railroad  freight  charges  on  her  machinery 
exports,  can  export  machinery  to  Spain,  it  appears 
as  if  American  manufacturers,  ,with  all  their  ad- 
vantages, should  be  able  to  fill  a  large  part  of 
Spanish   machinery  wants." 


American  Opportunity  in  Austria. 

Under  date  of  September  12th,  Deputy  Consul- 
general  Hanauer  writes  from  Frankfort,  Germany, 
as  follows :  "The  municipality  of  Carlsbad,  the  cele- 
brated water-cure  resort  in  Bohemia,  is  taking  a 
loan  of  12,000,000  crowns  ($2,424,000),  to  be  ex- 
pended in  various  improvements  and  new  structures, 
among  the  latter  being  a  bathing  hall  and  an  as- 
sembly building,  and  the  extension  of  the  water- 
works and  of  the  electric  plant.  This  ought  to 
offer  a  good  opportunity  for  the  introduction  of 
American  bathing  arrangements  and  plumbing  work, 
constructive  iron,  and  novelties  in  brass  and  nickel 
■mountings.  By  thus  introducing  American  articles, 
which  are  all  superior  to  those  manufactured  in 
Europe,  they  will  become  known  to  the  thousands 
of  builders  and  architects,  public  ofificials,  hotel 
keepers,  and  wealthy  householders  who  annually 
come  to  Carlsbad.  In  this  way  the  large  expense 
attending  the  introduction  of  those  articles  through 
the  usual  channels  of  trade  would  be  saved." 


British  Workmen   Prefer    Less    Pay   for 
Less  Work. 

Under  date  of  September  i6th,  the  London  corre- 
spondent of  the  Western  Electrician  writes  as  fol- 
lows: "American  methods  of  dealing  with  workmen 
have  been  prominently  discussed  in  connection  with 
a  strike  which  occurred  on  the  part  of  the  employes' 
of  the  Westinghousc  company  engaged  in  the  erec- 
tion of  the  electric  generating  station  of  the  Metro- 
politan Railway  Company  at  Neasden.  In  this  in- 
stance  the   method   of  so-called   'driving'   the   men, 


which  I  understand  is  so  common  in  the  United 
States,  has  not  worked  well.  No  question  of  trade 
unionism  was  involved,  but  in  view  of  being  paid 
a  rate  of  wage  wdiich  was  higher  than  the  recog- 
nized trade-union  rates,  the  men  were  kept  at  work 
at  top  pressure  all  day  and  under  very  Strict  super- 
vision. Probably  unmindful  of  the  extra  remunera- 
tion which  they  were  in  receipt  of,  the  employes  re- 
sented the  stricter  conditions,  and,  characteristically 
British,  struck  work.  Nothing  very  serious  hap- 
pened, however,  and  after  a  time,  a  compromise  was 
arrived  at  whereby  the  union  rate  of  wages  only 
was  paid,  but  with  freer  conditions  of  working. 
From  what  I  can  gather,  no  discredit  attaches  to 
the  Westinghouse  company  in  any  way." 


Trade  with  the  United  Kingdom. 

The  British  Board  of  Trade  has  issued  a  blue 
book  of  nearly  500  pages  showing  the  various  as- 
pects of  British  and  foreign  trade  and  industrial 
conditions.  The  references  to  foreign  trade  are 
chiefly  confined  to  France,  Germany  and  the  United 
States.  One  of  the  most  important  phases  dealt 
with  in  the  book  is  in  regard  to  imports  and  ex- 
ports. The  tables  show  that  exports  from  the 
United  Kingdom  to  the  Lhiited  States  declined  from 
$145,000,000  in  1890  to  $97,500,000  in  1902,  while  the 
imports  from  the  United  States  rose  from  $485,- 
000,000  to  $635,000,000.  The  total  exports  to  all 
foreign  countries  declined  in  the  same  period  $90,- 
000,000,  though  when  the  colonies  are  included  the 
decline    only   amounts   to   $5,000,000. 

A  valuable  explanation  is  given  of  the  much- 
quoted  excess  of  imports  over  exports,  which  has 
so  often  been  held  to  be  a  sign  of  British  trade  de- 
cline. The  blue  book  says  that  while  the  excess 
yearly  averages  about  $800,000,000,  the  income  re- 
ceivable from  foreign  investments,  calculated  at 
$312,500,000,  added  to  the  earnings  of  the  British 
merchant  fleet  engaged  in  foreign  trade,  calculated 
at  $450,000,000,  "is  probably  more  than  sufficient 
to  account  for  the  average  excess  of  imports." 

The  question  of  wages  takes  up  many  pages,  con- 
cluding with  the  following  comparison :  "The  av- 
erage level  of  wages  in  the  United  States  is  i  1-12 
times  greater  than  in  the  United  Kingdom,  while 
in  Germany  wages  are  only  two-thirds  and  in  France 
three-fourths  of  the  average  prevailing  in  the  United 
Kingdom." 


Electrical  Prospects  in  Russia. 

Within  the  last  few  years  Russia  has  advanced 
greatly  in  electrical  matters  and  now  olTers  a  field 
for  electrical  exporters.  Large  factories  and  ma- 
chine shops  are  using  electricity  as  a  motive  power 
and  the  demand  is  constantly  growing.  Projects 
are  under  way  for  utilizing  some  of  the  waterfalls 
to  transmit   current  several  hundred  miles. 

Electrical  appliances  will  be  in  demand  in  Russia, 
and  the  home  factories  are  unable  to  supply  the  de- 
mand. There  are  several  Russian  factories,  how- 
ever, which  produce  cables  and  insulated  conductors 
at  St.  Petersburg  and  Moscow.  There  are  a  num- 
ber of  large  establishments  in  St.  Petersburg  which 
produce  accumulators  of  original  design,  or  after 
the  best-known  foreign  models,  and  such  appliances 
as'  circuit-breakers,  commutators  and  rheostats,  as 
well  as  fittings  for  lamps,  are  also  manufactured  in 
Russia,  -but  not  nearly  enough  to  supply  the  demand. 
Measuring  and  counting  instruments  are  scarcely 
manufactured  at  all  in  Russia,  although  the  demand 
for  them  is  large,  especially  of  late,  since  central 
stations  have  been  constructed  in  a  number  of  towns. 
These  instruments  are  largely  imported  from  France 
and  Germany.  The  manufacture  of  porcelain  insu- 
lators and  of  porcelain  appurtenances  in  general  is 
so  largely  developed  as  to  completely  satisfy  the 
home   demand,  and  no  insulators   are   imported. 

Incandescent  lamps  are  not  manufactured  in  Rus- 
sia at  present,  owing  to  the  strong  foreign  competi- 
tion. Most  of  the  arc  lamps  also  are  imported, 
principally  froin  Germany. 

One  branch  of  the  industry  is  fully  supplied  by 
the  home  manufacturers,  and  that  is  the  signaling 
and  telegraphic  apparatus  in  use  on  the  railways. 
As  regards  telegraphic  appliances  proper,  soine  are 
manufactured  in  Russia  and  some  come  from  abroad, 
chiefly  from  Sweden  and  Germany. 

It  will  thus  be  seen  that  the  demand  for  electrical 
apparatus  and  machines  in  Russia  is  relatively  but 
little  satisfied  by  the  home  manufacturers,  and  the 
progress  in  the  application  of  electricity  for  trans- 
portation, manufacturing,  and  domestic  economy  will 
undoubtedly  increase  the  market  for  foreign  appli- 
ances. 


Importation  of  Machinery  into  South 
Africa. 

The  peace  settlement  in  South  Africa  is  show- 
ing good  effects.  The  Transvaal  and  Orange  River 
colonies.  Cape  Colony,  and  Cape  Town  most  promi- 
nently, show  the  vivifying  impulse  of  improving 
conditions.  Several  enterprises  will  soon  be  launched 
which  will  offer  opportunities  for  American  ex- 
porters. Among  these  may  be  mentioned  the  pro- 
po.sed  railway  to  Lobatsi  by  the  Krugersdorp-Rus- 
tcnburg  route.  This  road  lias  been  finally  decided 
upon  and  construction  is  to  be  begim  soon. 

The    harbor    improvement    work    at    Port    Eliza- 


beth is  to  be  more  extensive  than  was  at  first 
planned.  Some  time  ago  the  Cape  parliament  voted 
$1,745,613  for  this  improvement.  This  amount  has 
been  found  insufficient,  and  an  effort  will  now  be 
made  to  raise  about  $7,000,000  to  carry  out  the  plans 
of  C.  W.  Methven,  the  well-known  harbor  expert. 
These  plans  when  carried  out  will  afford  shelter 
and  protection  to  vessels  against  the  severe  storms 
of  the   South   African   seaboard. 

The  value  of  the  imports  into  the  Transvaal  for 
the  first  five  months  of  1903,  as  given  in  the  official 
returns,  was  $47,508,554,  being  an  excess  over  the 
five  months  of  1902  of  $30,582,641.  Trade  oppor- 
tunities which  the  repairing  of  the  waste  of  war 
is  opening  up  in  South  Africa  are  important,  and 
the  United  States  can  take  a  leading  position  in 
supplying  the    demand. 

New  lines  of  railroad,  estimated  at  4,000  to  5,000 
miles  in  length  and  to  cost  about  $100,000,000  to 
$125,000,000,  are  projected.  American  manufactur- 
ing concerns  are  already  in  the  field.  The  Westing- 
house  company  of  Pittsburg  has  a  contract  for 
the  construction  of  a  line  of  roads  in  the  De  Beers' 
mining  district.  The  General  Electric  Company  of 
Schenectady  is  to  furnish  to  the  railroad  shops  of 
the  Natal  government  119  motors,  six  dynamos  of 
300  horsepower  each,  three  electric  cranes,  and  other 
appliances.  Another  United  Slates  firm  has  re- 
ceived an  order  for  seven  locomotives  for  the  Cape 
Colony  railroads,  and  the  municipal  tramway  of 
the  city  of  Durban  is  being  constructed  by  an 
American  firm. 


Industrial  Situation  in  Germany. 

Germany  is  reported  as  still  suffering  from  se- 
rious cominercial  depression.  In  a  recent  communi- 
cation to  the  Department  of  State  at  Washington, 
Consul-general  Hughes  at  Coburg,  Germany,  says 
that  thousands  of  men  are  unemployed,  wages  are 
being  reduced,  industrial  institutions  are  closing 
their  doors,  prices  are  falling,  and  stagnation  mani- 
fests   itself    everywhere. 

Beginning  with  April,  1900,  complaints  have  been 
heard  of  lack  of  orders  in  all  branches.  Consump- 
tion in  iron  and  machine  industries  fell  oS,  and 
then  came  the  turn  of  the  carriage,  cycle  and  elec- 
trical branches.  In  June  of  this  year  the  demand 
in  all  lines  of  industry  was  weaker  than  it  had  ever 
been  before,  and  the  trade  was  kept  going  by  forced 
sales  abroad.  Some  companies  did  business  with 
foreign   countries  at  prices   which  yielded  no   profit. 

The  German  customs  returns  for  the  six  months 
ended  with  June  last  show  that  so  far  this  year 
there  has  been  a  marked  falling  off  in  the  imports 
of  foreign  electrical  machinery  into  the  country, 
the  amount  during  the  period  named  being  givqn 
as  only  369  tons,  as  compared  with  764  tons  in  the 
first  half  of  last  year.  On  the  other  hand,  there 
has  been  an  increase  in  the  exports  of  electrical 
machinery  from  Germany  from  5,977  tons  in  the 
first  six  months  of  1902  to  6,283  tons  in  the  six 
months  ended  with   June   last. 

However,  it  is  thought  that  there  is  room  in  the 
German  market  for  American  manufacturers  of 
automobiles.  Small  automobiles  or  runabouts  of 
American  make,  of  from  six  to  10  horsepower, 
would  have  a  good  sale.  Consul  Hughes  re- 
ports that  only  one  American  company  has  even 
asked  for  information  as  to  the  real  class  of 
goods  wanted — though  some  50  have  sent  Eng- 
lish catalogues,  which  are  worse  than  useless, 
as  the  people  will  not  even  look  at  them.  "What 
is  wanted  is  a  light  machine,  easily  worked — 
not  a  complicated  piece  of  machinery — with  good 
brake  powef,  as  it  is  very  hilly  here,  and  above  all 
a  machine  which  is  not  too  expensive.  I  should 
advise  the  opening  of  a  small  depot  either  here  or 
in  some  neighboring  city  wdiere  the  goods  can  be 
shown  and  explained  and  where  duplicate  parts  can 
be  quickly  and  easily  had.  This  latter  is  a  very 
important  matter,  as  German  makers  do  not  care 
to  repair  foreign  (especially  American)  machines 
if  they  can  possibly  help   it." 


Regulations  for  Foreign  Commercial 
Agents  in  Europe. 

The  following  valuable  information  is  supplied 
by  United  States  Consul  J.  F.  Monaghan  of  (Zhem- 
nitz,   Germany : 

Belgium. 

Traveling  agents,  wdien  supplied  with  regular  cards 
of  identification  (legitimationskarte),  are  exempt 
from  the  payinent  of  a  business  tax  in  Belgium. 
They  may  carry  samples  but  no  salable  goods.  They 
may  purchase  goods  from  merchants  or  producers 
and  take  orders  for  the  lines  of  merchandise  which 
they  carry.  Samples  stamped  with  the  country  of 
their  origin  are  admitted  free  of  duty  if  accom- 
panied by  a  sample  passport";  if  not  stamped  with 
the  country  of  their  origin,  they  must  be  supplied 
with  the  Belgian  stamp  on  payment  of  the  regular 
duty.  Upon  re-exportation  of  the  goods,  such  duty 
is   refunded. 

Commercial  agents  who  carry  salable  goods'  with 
theni  arc  obliged  to  take  out  a  trade  license  in  the 
first  city  in  which  they  arrive.  The  amount  of  the 
fee  exacted  for  such  a  licciise  varies,  as  additional 
payments  of  diverse  kinds  may  be  legally  required 
in  specific  cases.  The  refundment  of  duties  paid 
upon   salable  goods   is   prohibited. 
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B  ULGARIA, 

Commercial  agents  who  are  supplied  with  busi- 
ness identificalion  cards  and  passports  issued  by 
their  own  country  may  take  orders  from  merchants 
or  producers  without  the  payment  of  a  trade  tax 
and  may  carry  samples  for  this  purpose.  Salable 
goods  may  not  be  carried  when  on  the  road.  Sam- 
ples of  goods  wliich  are  subject  to  duty  are  tem- 
porarily admitted  free  of  duty  when  the  agent  has 
observed  all  the  prescribed  tariff  formalities  requi- 
site to  insure  their  re-exportation  or  deposit  in  a 
port  of   entry. 

Every  traveling  agent  must  report  to  the  cham- 
ber of  commerce  or  other  authorities  of  the  lo- 
cality which  he  canvasses  the  name  of  the  firm 
represented  by  him.  and  must  also  produce  to  the 
authorities  a  certified  copy  of  his  power  of  at- 
torney. Powers  of  attorney  issued  by  unknown 
tirms  must  be  certified  to  by  the  diplomatic  repre- 
sentative of  the  agent's  country,  and  also  by  the 
Bulgarian  iMinister  of  Foreign  Affairs.  Boundary 
officials  may  only  admit  agents  whose  passports 
and  business  paper.s  are  in  proper  condition. 
Denm.\rk. 

Traveling  agents  are  required  to  pay  an  annual 
trade  tax  of  160  crowns  ($4^.88)  in  Denmark.  In 
case  the  agent  represents  several  houses,  he  is  re- 
quired to  pay  the  above  full  amount  for  the  first 
house  and  half  that  sum  for  each  of  the  other  houses. 
The  date  of  the  payment  of  the  tax  is  counted  as 
tlie  first  day  of  the  year.  Payment  must  be  made 
at  tlie  first  custom-house  at  which  the  agent  ar- 
rives. In  the  way  of  papers,  the  agent  must  pro- 
duce either  an  attest  from  his  home  government 
officials,  giving  his  name  and  that  of  tlie  firm  wliich 
lie  represents,  or  a  power  of  attorney  issued  by  bis 
firm  and  certified  to  by  some  notary  public  as  well 
as  by  a  Danish  consul.  It  is  well  to  bear  in  mind 
tliat'the  legalization  of  the  signature  to  the  power 
of  attorney  by  some  consul  of  the  agent's  country 
residing  in  Denmark  is  insufficient.  The  receipt 
issued  to  the  agent  by  the  customs  officials  on  pay- 
ment of  the  tax  must  be  visecd  by  the  local  police 
authorities  before  such  agent  is  entitled  to  conduct 
his  business.  A  similar  visa  must  be  obtained  from 
the  police  department  of  every  city  in  which  busi- 
ness  is   done. 

The  aboN'e-named  papers  may  not  be  made  out 
in  the  name  of  a  firm  in  such  a  way  as  to  enable 
different  members  to  use  the  same,  but  must  be 
made  out  to  one  specific  person.  In  cases  where 
a  house  is  compelled  to  change  its  traveling  agents 
in  the  course  of  the  year,'  the  proper  transfer  of 
the  trade  license  to  the  new  representative  is  made 
bv  the  Danish  officials  free  of  charge.  On  the  other 
hand,  a  retransfer  of  the  license  to  the  original 
bearer  is  not  permissible. 

Traveling  agents  may  do  business  only  in  Copen- 
hagen and  in  such  other  Danish  cities  as  are  in- 
cluded in  the  definition  of  "trading  cities,"  or 
"Handelsstaedte."  However,  even  in  these  cities 
business  with  wholesalers',  retailers,  manufacturers, 
etc,  must  be  confined  exclusively  to  the  particular 
line  of  goods  regularly  handled  by  such  parties. 
The  single  contracts  and  sales  to  wholesalers  must 
be  confined  to  that  class  of  goods  which  whole- 
salers are  permitted  to  deal  in  under  the  law  of 
December  29,  1857.  Under  this  law  the  minimum 
quantity  that  may  be  the  subject  of  a  transaction 
is,  in  general,  limited  to  40  crowns    ($10.72). 

Samples  are  dutiable,  but  on  their  re-e.xportation 
=uch  duty  is  refunded  on  demand  under  limitation 
'  'I   the  following  regulations : 

1.  The  samples  must,  on  the  importation,  iiave  been 
•lesignated  as  intended  for  re-exportation.  The  contents  of 
liic  sample  cases  must  be  designated  with  the  greatest  pos- 
sible accuracy  as  to  kind,  number,  distinguishing  labels,  ete. 
A  summary  specification  must  be  subjoined  to  the  custom- 
iinu.se  receipt  to  expedite  matters  on  the  rc;Cxportation  of  the 
dimples. 

2.  Aside  from  these  requirements  the  customs  omeials 
iriay  demand  any  further  declarations  or  papers  that  in  any 
l-nrticular  case  niay  be  deemed  advisable.  On  refusal  to 
meet  these  additional  demands,  a  record  is  made  upon  the 
custom-house  receipt  to  that  ciTcct.  and  the  deposited  duty  is 
refunded  only  upon  direction  of  the  general-director  of  taxes 
in   consc<iucnee   of  an    appe,-d. 

3.  .-Ml  importe<I  poods  must  be  re-exported  if  advantage 
is  to  be  cnjriycd  of    the  refundment  of  the    duty. 

4.  I'pon  the  re-exportation  of  goods,  which  must  obtain 
within  four  months  after  their  importation,  a  written  and 
--.worn  statement  or  declaration  as  to  the  identity  of  the  goods 
must   he  added    to    the   original   custom-house   rcceipt- 

5.  The  rcfundetl  duty  must  he  called  for  within  28  days 
after  the  exportation  of  the  goods. 

6-  In  every  single  case  of  refundment,  a  tax  stamp  of 
65  ore  (17.4  cents)  must  be  attached  to  the  original  declara- 
tion  of  rc-cx^ortcd  gcods. 

Finland. 

No  business  tax  is  levied  in  Finland  in  case  of 
foreign  traveling  agents.  Samples  are  subject  to 
the   following   regulations: 

A  traveling  agent,  who  is  supplied  with  the  proper 
passports  and  business  identification  card,  is  ad- 
mitted into  the  country,  and  in  case  he  carries 
samples  these  must  be  suppHed  with  custom-house 
stamps.  At  the  same  time  the  customs  authorities 
must  make  a  complete  and  specific  list  of  such 
samples,  which  the  traveling  agent  is  required  to 
produce  at  the  custom-house  from  which  he  wishes 
to  re-export  his  samples.  If  the  agent,  instead  of 
depositing  the  regular  duty  upon  his  samples  with 
the  customs  authorities,  prefers  to  give  Ijond  for 
the  amount,  such  a  Umd  must  be  executed  by  two 
or  more  citizens  of  Finland.  In  case  the  bondsmen 
are  unknown  lo  the  Finnish  authorities  their  sig- 
natures must  be  legalized  by  a  local  notary  public. 
All    samples     not     re-exported     from    the     country 


within  four  months  from  the  time  of  their  im- 
portation forfeit  their  right  to  exemption  from  duty. 
The  deposit  is',  as  a  result,  canceled,  or  in  case 
bond  was  given  the  agent,  or  in  his  failure  his 
bondsmen,  is  liable  for  the  amount  of  the  duty. 


Notes  of  Interest  to  Exporters. 

Official  figures  of  the  exports  of  British  manu- 
factured electrical  apparatus  and  material  for  the 
week  ended  September  8th  amounted  to  a  total  value 
of  fS.oig  as  against  ^6,650  in  the  corresponding  week 
last  year. 

Sixteen  of  the  leading  gas-engine  manufacturing 
concerns  in  Germany  have  formed  a  combination 
with  headquarters  at  Nuremberg.  The  Koiting  and 
Borsig  Works  (of  Hanover  and  Berlin,  respectively) 
belong  to  the  new   combination. 

Consul  Colvig  of  Barranquilla,  Colombia,  writes 
that  in  Barranquilla,  a  city  of  50,000  inhabitants, 
tliere  is  not  an  American  merchant  or  firm  engaged 
in  business,  the  trade  being  largely  in  the  hands  of 
Germans  and  other  European  merchants'. 

The  North  China  Herald  recently  announced  the 
estabHshfnent  at  Hang-Chow  of  an  office  of  com- 
merce— a  kind  of  board  of  trade  and  agriculture 
It  is  composed  of  the  leading  natives,  and  has  for 
its  object  the  development  of  China's  resources  and 
the  e-xtens'ion  of  its  internal  and  foreign  trade. 

The  Bradford  (England)  Corporation  is  making 
arrangements  for  holding  an  exhibition  at  Lister 
Park,  Manningham,  next  year,  in  celebration  of  the 
opening  of  the  Cartvvright  Memorial  Hall.  Sec- 
tions will  be  devoted  to  mining,  engineering  and 
sanitation,  locomotion,  industrial  and  domestic  ap- 
pliances,  and  to  education,  recreation  and  science. 

Evidence  of  the  fact  that  American  automobile 
builders  are  developing  a  foreign  trade  is  afforded 
by  the  figures  of  the  Treasury  Bureau  of  Statistics, 
During  July  the  exports  of  automobiles  and  parts 
were  valued  at  $159,739,  as  against  a  value  of  $133,- 
073  for  the  same  month  last  year.  During  the  seven 
months  ended  with  July  the  value  of  these  exports 
was  $878,179,  as  compared  with  $714,230  for  the 
same  period  of  1902,  and  $72,402  for  the  correspond' 
ing   seven    months    of    190T. 

It  is  announced  with  reference  to  the  forthcoming 
expenditure  of  30,000.000  rubles  about  to  be  made 
by  the  municipal  authorities  of  St.  Petersburg  in 
the  development  of  the  tramways  of  the  city,  that 
the  municipality  intends  to  give  preference  to  plant 
apparatus  and  material  of  home  manufacture,  orders 
being  placed  only  with  foreign  firms  in  two  events': 
(i)  When  the  goods  to  be  supplied  are  such  as  are 
not  produced  in  Russia,  and  (2)  when  prices  quoted 
by  contractors  (including  duty)  are  less  than  those 
quoted  by  Russian  manufacturers. 


giving  plent}'  of  slack  for  sliding  the  bracket  ver- 
tically. 

In  Fig.  2  is  shown  a  somewhat  different  form 
adapted  to  be  clamped  lo  the  rail  of  a  bookkeeper's 
desk.  In  this  case  the  leads  do  not  pass  through  the 
standard,  but  pass  directly  into  the  horizontal  sup- 
porting arm. 

With  these  simple  devices  the  light  is  kept  from 
shining  in  the  eyes  and  is  concentrated  directly  on 
the  work. 


Desk    Reflectors    for     Incandescent 
Lights. 

Injurious  effects'  to  the  eyes  resulting  from  poor 
light  are  often  due,  not  so  much  to  the  weakness 
of  the  light,  as  to  the  lack  of  concentration  of  the 
rays  upon  the  objects  to  be  illuminated.  With  some 
shades  a  dazzling  effect  is  produced,  which  is  very 
annoying  to   the  eyes. 

The  accompanying  illustrations  represent  two 
forrns  of  desk  shades  recently  brought  out  by  Mc- 
Leod,   Ward   &   Co.   of   New   York,   and   which   are 


Sad  Fatality  in  Niagara  Falls. 

About  2:20  o'clock  on  the  morning  of  Sunday, 
September  27th,  Loren  T.  Witmer,  a  young  man  of 
Niagara  Falls,  was  killed  by  electricity  in  the  cellar 
of  his  home,  Linwood  Avenue,  that  city,  while  en- 
gaged in  trying  to  remedy  what  appeared  to  be 
trouble   with   the   light   service. 

Mrs.  Witmer  was  aroused  by  a  buzzing  about 
certain  parts  of  the  lighting  installation,  and  in  the 
dining  room  found  flashes  emanating  from  about  a 
switch  there  located.  Mr.  Witmer  told  his  wife  he 
would  go  upstairs  and  throw  the  switch  that  made 
the  connection  with  the  line  wires  and  the  house 
wires,  and  this  he  did.  Then  they  went  and  looked 
down  cellar  to  see  if  a  fire  had  been  started.  Mr. 
Witmer  was  barefooted.  In  the  cellar  there  was  an 
incandescent  lamp  protected  by  a  wire  mask,  and 
this  hung  to  the  left  of  the  stairway  on  a  hook,  the 
extension  wire  dropping  in  a  festoon  to  the  cement 
lloor.  When  Mr.  and  Mrs.  Witmer  reached  the  cel- 
lar stairway,  they  saw  flashes  of  light,  and  Mrs. 
Witmer  went  to  get  a  lamp.  Soon  she  heard  a 
moan  or  groan.  When  she  reached  the  cellar  her 
husband  was  unconscious  on  the  floor  five  feet  away 
from  the  wire.  He  was  dead  when  doctors  arrived. 
.A.  burn  on  his  left  wrist  and  another  on  his  left 
ankle  told  where  the  contact  had  been  made  lo  give 
him  the  fatal  shock.  Where  the  wire  rested  on  the 
cement  floor  the  insulation  was  burned,  and  the 
floor  showed  marks  of  the  current's  work. 

It  is  thought  that  Mr.  Witmer  did  not  fully  throw 
the  switch  upstairs,  or,  if  he  did,  the  current  must 
have  leaped  across  the  usual  gap.  The  night  was  a 
windy  one,  and  about  i  :45  a.  m.  trouble  began  with 
the  city  fire-alarm  system,  but  about  an  hour  later 
the  trouble  was  located  at  the  corner  of  Niagara 
Avenue  and  Eighteenth  Street  by  Superintendent 
Donohue,  who  found  that  the  fire-alarm  wire  had, 
as  a  result  of  a  broken  peg,  dropped  on  to  wires 
carrying  the  arc  voltage.  It  was  between  the  tirne 
this  trouble  developed  and  the  time  when  it  was 
located  that  Mr.  Witmer  was  killed,  and  the  sup- 
position is  that  the  current  entering  the  Witmer 
house  was  made  abnormal  by  these  or  other  condi- 
tions, and  that  the  current  sought  the  ground  through 
the  wire  that  rested  on  the  cement  floor. 


Consolidated    Lake    Superior    Company 
In  Trouble. 

Speyer  &  Co.,  the  New  York  banking  syndicate 
which  advanced  a  $5,050,000  loan  last  spring  to  the 
Consolidated  Lake  Superior  Company  have  fore- 
closed their  mortgage,  placing  the  company  in  an 
embarrassing  position.  Pending  the  outcome  of  the 
financial  difficulties  President  Shields  has  tempora- 
rily closed  down  all  of  the  operations  of  the  com- 
pany except  the  electrical  plant  which  furnishes 
power  for  the  street-railway  systems  in  both  the 
Sault  Ste.  Marie,  the  ferry  system  and  the  Tagona 
Light  and  Power  Company  of  the  Canadian  "Soo." 


Fit:.  I.    Typewriter  Desijjn. 

DESK    REFLECTORS    FOR 

designed  more  especially   for  the  use  of  typewriters 
and  bookkeepers. 

Fig.  I  shows  the  typewriter  shade  mounted  above 
the  machine  and  directing  the  rays'  down  upoii  the 
keys.  The  incandescent  lamp  is  mounted  inside  a 
cylindrical  metal  reflector— an  opening  in  the  cylinder 
allowing  the  rays  to  pass  downward,  but  not  in  a 
horizontal  direction.  The  reflector  is  mounted  upon 
a  bracket  which  in  turn  slides  up  and  down  on  a 
vertical  standard,  allowing  of  adjuslment  at  any 
height.  The  lead  wires  pass  up  through  the  ver- 
tical standard  and  from  the  top  extend  in  a  loop 
down   into  llic  bracket  arm  to  the  lamp,  the  loop 


Fie.  2.     Bookkeeper's  Type. 
INCANDESCENT   LIGHTS. 

On  the  American  side  the  situation  is  not  so 
serious'  for  the  city  is  not  so  dependent  on  thd  steel 
plant  and  pulp  mills.  The  people  of  the  American 
side  point  to  the  big  power  canal,  and  say  with 
pride  that  the  "Soo"  can  never  fail  with  that  canal 
there,  for  if  the  present  company  does  not  operate 
it  somebody  else  will.  A  peculiar  thing  about  the 
situation  is  that  it  would  be  a  practical  impossibility 
to  find  a  man  in  either  of  the  two  cities  who  has 
not  the  utmost  faith  in  the  future  of  the  company. 
All  agree  that  the  works  are  too  extensive  to  be 
allowed  to  remain  idle,  and  with  them  in  operation 
the  future   of  the  cities  is  assured. 
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DEVELOPMENT  OF  THE  TELEPHONE   FIELD. 


American  Telephone  and  Telegraph 
Company. 

Ill  its  application  lo  the  New  York  Stock  Ex- 
change for  the  listing  of  $21,950,200  new  stock  the 
American  Telephone  and  Telegraph  Company  sub- 
mits a  statement  of  earnings  for  the  six  months 
ended  June  30,  1903,  as  follows : 

Receipts — 

Dividends     $3,868,892 

Uental    of    instruments 1,469,519 

'I  elephone    traffic     2,398,875 

Real   estate    35, 151 


Expenses — 

Expenses    of    administration $    477,425 

Legal    expenses    54,475 

Interest    and    taxes 677,952 

Teleplione   traffic    1,384,837 


$7,772,437 


$2,574,689 

Net    revenue     $5,177,747 

An  estimate  of  the  disposition  of  the  proceeds  of 
the  new  stock  issue  follows : 

For   the   New   England   States $   i, 53 5,900 

Middle    States    6,603,000 

Canada    '  500,000 

Middle    Western    States 2,520,000 

Western    States     , 1,458,450 

Southern  and  Gulf  States 2,709,200 

Pacific   States    501,000 

I'^or     purchase     of    instruments      and      construction 

long-distance    lines    4,250,000 


Total    $20,077,550 

The  additional  $21,950,200  brings  the  total  amount 
listed  up  to  $131,709,300,  the  governing  committee 
of  the  New  York  Stock  Exchange  having  acted 
favorably  upon  the  application. 

The  August  instrument  exhibit  of  the  American 
Telephone  and  Telegraph  Company  shows  the  small- 
est gain  for  corresponding  period  exhibited  in  four 
years,  and  the  net  output  is  less  for  the  statistical 
year  to  date  than  that  of  1902  in  the  like  period,  the 
figures  being  as  follows : 

August —  1903. 

Gross  output 63,565 

Returned    46,136 


1902. 

84,279 

43,034 


1901.  1900. 

81,144  45,555 

42,997  27,208 


Net    output 17,429 

Dec.   21   to   Aug.   31 — 

Gross     output 732,823 

Returned      325,393 


733.323 
303,355 


38,147 


607,593         457.1^4 
267,807         189,961 


Net    output 407,430        429,968        339,786        267,203 

Outstanding,  August 
31.    1903    3,557,750     2,953,574     2,292,602     1,847,708 


Edward    E.   Webster    Leaves    the    Twin 
City  Company. 

Edward  E.  Webster,  general  manager  of  the  Twin 
City  Telephone  Company  at  Minneapolis,  has  re- 
signed to  accept  a  similar  position  with  the  Independ- 
ent Telephone  Company  of  Seattle,  Wash.  His  res- 
ignation became  effective  October  ist,  and  he  will 
remove  to  his  new  home  as  soon  as  possible. 

Mr.  Webster's  connection  with  the  telephone  busi- 
ness has  been  practically  with  the  present  system 
only.  He  was  named  as  receiver  for  the  old  Mis- 
sissippi Valley  Telephone  Company  in  January  of 
1901.  The  company  at  that  time  was  in  very  poor 
shape,  having  a  system  only  partly  completed,  and  the 
affairs  of  the  company  seemed  to  be  in  a  bad  way. 
Suits  were  of  frequent  occurrence  and  for  small 
amounts,  destroying  all  confidence  in  the  company. 
The  total  number  of  instruments  operated  in  Minne- 
apolis and  St.  Paul  was  less  than  2,700.  Mr.  Web- 
ster's efficient  work  soon  brought  about  the  reorgani- 
zation of  the  company,  with  local  capital,  as  the 
Twin  City  Telephone  Company,  and  he  was  ten- 
dered the  position  of  general  manager  of  the  new 
company. 

Since  the  new  company  took  hold  the  progress 
has  been  uninterrupted,  and  inuch  of  the  improve- 
ment is  due  to  Mr.  Webster's  energetic  and  excel- 
lent work.  The  company  now  has  a  total  of  10,085 
subscribers  in  the  Twin  Cities,  and  new  business 
is  coming  in  as  fast  as  the  company  can  take  care 
of  it.  The  cash  collections  show  a  continuous  in- 
crease from  month  to  month.  The  board  of  di- 
rectors, in  accepting  Mr.  Webster's  resignation, 
passed  resolution  expressing  high  regard  for  him 
and  acknowledging  the  good  work  which  he  has 
done  in  the  service  of  the  company. 


Long-distance  Extension  in  Idaho. 

The  Interstate  Telephone  Company,  which  was 
incorporated  in  Washington  about  a  year  ago  with 
a  capital  stock  of  $100,000,  has  greatly  enlarged  its 
original  plans,  and  now  proposes  to  install  an  ex- 
tensive system  of  telephones  throughout  the  rural 
districts  of  Eastern  Washington  and  Northern 
Idaho.  The  lines  will  enter  the  larger  cities,  but 
no  exchanges  will  be  established,  everything  being 
"long-distance."  The  first  line  will  be  from  Sand 
Point  to  Spokane,  the  work  of  getting  the  poles 
having  already  been  liegun.  Articles  of  incorpora- 
tion have  been  filed  in  Idaho,  and  the  company  is 
prepared  to  push  the  work  in  that  state.  Joseph 
Rislicr  of  Sand  Point  is  vice-president  and  man- 
ager. 


Telephone   News  from   the    Northwest. 

The  Kossuth  Telephone  Company  and  the  Twin 
City  Telephone  Company  have  agreed  to  extend 
their  long-distance  wires  to  a  connection  at  Blue 
Earth,  Minn.,  which  will  connect  the  principal  cities 
of   Northern   Iowa   and   of  Southern   Minnesota. 

The  Minnesota  Central  Telephone  Company  con- 
templates making  extensive  alterations  to  its  local 
exchange  at  New  Ulm,  Minn.  It  is  probable  that 
a  new  switchboard  will  be  put  in  on  the  central- 
energy  basis. 

The  Mankato  (Minn.)  Citizens'  Telephone  Com- 
pany has  advanced  its  rates  25  cents  a  month  for 
residence  connections  and  50  cents  for  business 
nouses.  The  company  has  750  connections.  The 
new  rates  are  $2.50  for  business  houses  and  $1.50 
for  residences. 

The  Escanaba  and  Lake  Superior  Railroad,  63 
miles  long,  has  equipped  its  telegraph  line  with 
composite  telephones.  Eight  instruments  have  been 
installed  and  telephoning  and  telegraphing  are  car- 
ried on  at  the  same  time  and  over  the  same  wire. 

The  Nebraska  Telephone  Company  was  granted  a 
new  franchise  in  Deadwood,  S.  D.,  and  is  now  pre- 
paring to  rebuild  its  local  system  at  a  cost  of  $30,000. 

The  Wood  County  Telephone  Coinpany  of  Grand 
Rapids,  Wis'.,  will  raise  its  rates  from  $1  to  $1.25 
for  residences  and  from  $2.25  to  $2.50  for  business 
houses.  A  statement  will  be  issued  to  subscribers, 
setting  forth  the  reasons  leading  to  the  increase. 
Manager  Stark,  who  tendered  his  resignation,  Jias 
been  induced  to  remain,  upon  being  offered  an  in- 
crease of  salary. 

The  City  Council  of  Sparta.  Wis.,  has  refused 
permission  to  the  Wisconsin  Telephone  Company  to 
re-enter  the  local  field   for  a  local  exchange. 

The  North  Telephone  Company  has  been  organized 
at  Sloan.  Iowa,  with  John  Lord  as  president,  and 
D.  G.  M'anley,  secretary  and  manager.  The  com- 
pany will  be  incorporated  with  a  capital  stock  of 
$5,000.  The  purpose  is  to  build  rural  lines  out  of 
Sloan. 

A.  Pieplow  has  been  granted  a  franchise  at  Del- 
mont,   S.  D.,  for  a  local  telephone  exchange. 

The  ordinance  before  the  council  of  Duluth.  Minn., 
amending  the  franchise  of  the  Zenith  Telephone 
Company,  to  allow  an  increase  of  rates,  has  been 
reported  by  the  committee,  on  the  basis  of  a  schedule 
based  on  the  nuinber  of  instruments  in  use.  Busi- 
ness instruments  are  rated  from  $30  to  $48  and  resi- 
dence telephones  from  $20  to  $30. 

The  Klondike  Telephone  Company  of  Wayne 
County,  Iowa,  has  incorporated  with  a  capital  of 
$5,000.  D.  B.  Porter  is  president  and  W.  A.  Ocker- 
inan,  secretary. 

The  Union  Telegraph  and  Telephone  Company  of 
Keokuk,  Iowa,  has  incorporated  with  a  capital  of 
$1,500,000.  This  company  is  under  the  control  of 
J.  J.  Hubinger  and  his  associates. 

The  Sioux  City  (Iowa)  Telephone  Company  was 
voted  a  franchise  by  a  vote  of  1,063  to  83.  This 
iTieans  two  lines  in  the  city  and  will  give  the  LeMars 
Telephone  Company  an  entrance  into  Sioux  City. 

The  Rocky  Mountain  Bell  Telephone  Company 
has  begun  putting  in  its  system  at  Red  Lodge,  Mont. 
The  company  will  put  in  an  exchange  at  Joliet. 

Efforts  are  being  inade  to  consolidate  the  two 
telephone   companies  at   Oakville,  Iowa. 

The  Central  Iowa  Telephone  Company  has  ac- 
quired the  rural  lines  of  the  Cedar  Valley  company 
in    Franklin   County.  R. 


Indiana  Telephone  Items. 

The  Libertyville  Mutual  Telephone  Company  of 
LibertyviUe,  Vigo  County,  has  filed  articles  of  in- 
corporation with  the  secretary  of  state.  The  capital 
stock  is  placed  at  $5,000.  The  company  proposes 
constructing  and  operating  a  telephone  system  in 
Vigo  Coimty.  The  officers  are  J.  P.  Boattnan,  W. 
L.  Layer,  Ira  D.  Andrews  and  A.  E.  Strole. 

At  a  largely-attended  meeting  of  the  Retail  Mer- 
chants' Association  of  Evansville,  last  week,  the 
Municipal  Telephone  Company  was  unanimously 
indorsed.  William  Eversole  has  been  employed  by 
the  Municipal  Telephone  Company  as  general  man- 
ager. He  is  a  telephone  man  of  extensive  ex- 
perience and  was  able  to  give  the  association  much 
valuable  information  in  regard  to  the  question. 

Judge  Baker  of  the  Federal  Court  overruled  the 
motion  for  a  continuance  of  the  temporary  injunc- 
tion in  the  case  of  the  Central  Union  'Telephone 
Company  against  the  Indianapolis  and  Northwestern 
Traction  Company,  but  i^uled  that  the  defendant 
shall  answer  the  complaint  on  or  before  October  5th. 
Suit  was  brought  by  the  Central  Union  Telephone 
Company  asking  that  the  traction  company  be  re- 
strained from  placing  its  poles  and  wires  in  such 
close  proximity  to  the  wires  of  the  telephone  line  as 
to  interfere  with  the  transmission  of  its  messages. 

Judge  Artmaii  of  the  Boone  County  Circuit  Court 
rendered  an  important  decision  last  week,  and  one 
that  may  have  an  effect  on  telephone  companies  over 
the  state.  At  Thorntown  are  two  telephone  com- 
panies known  as  the  Thorntown  Telephone  Com- 
pany and  the  Thornlown  Co-operative  Telephone 
Company.  The  former  secured  connection  with  the 
Lebanon  Telephone  Company's  switchboard  under 
private  contract.  The  ^riiornlown  Co-o]ierative  Com- 
pany applied  for  connection  with  the  Lebanon  Tele- 


phone CcHupany  under  the  same  terms,  but  the  ap- 
plication was  rejected.  The  co-operative  company 
thereupon  brought  suit  and  asked  for  a  writ  of 
mandate  to  compel  the  Lebanon  coiupany  to  grant 
the  connection  desired.  Judge  Artmanheld  in  effect 
that  when  the  Lebanon  Telephone  Company  opened 
its  switchboard  and  granted  connection  with  the 
Thorntown  Telephone  Company  it  became  a  common 
carrier  of  verbal  messages,  and  as  such  cannot  dis- 
criminate 'between  companies  in  the  county  seeking 
connection  with  it;  that  it  is  bound  under  the  law 
to  admit  all  who  seek  such  service  on  equal  tenns. 
The  Lebanon  company  in  its  answer  to  the  com- 
plaint set  up  that  by  the  terms  of  its  contract  with 
the  Thorntown  Telephone  Company-  it  was  pro- 
hibited from  furnishing  service  to  any  other  com- 
pany in  Thorntown.  Judge  Artman  holds  that  as 
a  coniimon  carrier  the  Lebanon  coimpany  had  no 
right  to  make  such  a  discriminating  contract,  and 
that  it  could  not  abrogate  its  public  duty  by  a  con- 
tract. The  ruling  in  this  case  by  Judge  Artman  has 
attracted  the  attention  of  telephone  men  all  over  the 
state.  The  smaller  companies  are  jubilant  while  the 
larger  companies  are  skeptical,  and  say  the  case  will 
be  carried  to  the  Supreme  Court.  The  last  Legis- 
lature enacted  a  law  requiring  express  companies 
to  accept  business  from  all  other  express  companies 
without  discrimination.  The  Supreme  Court  upheld 
the  law.  It  is  insisted  that  the  telephone  question 
involves  the  same  principle.  F. 


Automatic  Telephones  Going  In  in  Chi- 
cago. 

The  Illinois  Telephone  and  Telegraph  Company 
of  Chicago  is  rapidly  pushing  the  work  of  installing 
telephones  in  connection  with  its  new  autohiatic  ex- 
change. It  now  has  800  subscribers  connected  and 
by  November  ist  it  is  expected  there  will  be  3,000 
of  the  new  telephones  in  use. 

At  present  about  100  telephones  are  connected  in 
a  day  and  on  the  average  the  exchange  men  have 
about  three  cases  of  trouble  a  day,  or  approximately 
97  per  cent,  of  the  instruments  operate  with  sat- 
isfaction when  first  put  in. 

Three  styles  of  telephones  are  installed — wall, 
desk,  or  pedestal  instruments.  The  last-named  are 
mounted  on  wood  pedestals'  of  handsome  design 
which  may  be  placed  close  to  the  user's  elbow  beside 
the  office  desk.  In  order  to  keep  abreast  with  the 
growing  subscription  list,  temporary  directories  have 
to  be  issued  at  short  intervals.  Two  directories  have 
already  appeared.  All  the  subscribers  in  the  New 
York  Life,  Rookery.  Royal  Insurance,  Chamber  of 
Commerce,  Stock  Exchange,  Security,  Roanoke,  Ta- 
coma  and  Unity  office  buildings  are  now  connected 
and  using  their  instruments. 


TELEPHONE  MEN. 


C.  A.  Gregory,  manager  of  the  Citizens'  Tele- 
phone Company,  in  Sioux  Falls,  S.  D.,  has  resigned 
to  go  to   Chicago. 

R.  F.  Walker  has  recently  taken  charge  of  the 
Bell  Telephone  Company  interests  at  Durham,  N.  C, 
succeeding  L.   W.   Rigsbee  as  manager. 

E.  D.  Miller  has  disposed  of  his  interest  in  the 
Bicknell  (Ind.)  telephone  systern  and  has  been 
selected  as  wire  chief  for  the  Daviess  County  Home 
Telephone  Company,  with  offices  in  Washington, 
Ind.  Mr.  Miller  is  an  expert  in  the  telephone  busi- 
ness and  will  undoubtedly  fill  his  new  position  with 
great  success. 

James  Truiubull,  district  manager  of  the  New 
York  and  New  Jersey  Telephone  Company  at  New- 
ton, N.  J.,  has  been  missing  since  September  2d. 
Mr.  Trumbull  had  been  in  charge  of  the  district 
since  June.  On  September  ist  he  was  with  his  fam- 
ily at  Summit,  N.  J.,  arranging  to  move  to  Newton. 
He  left  his  office  on  the  morning  of  September  2d, 
and  this  is  the  last  known  of  him. 


COMMUNICATION. 


No  Sunday  Work  for  Cumberland  Com- 
pany. 

To  the  Editor  of  the  Western  Electrician : 

We  note  in  your  issue  of  the  19th  inst.,  page  218, 
under  the  heading,  "Telephone  Progress  in  Ken- 
tucky," the  statement  that  the  East  Exchange  at 
Louisville  was  cut  in  on  Sunday,  September  6th,  and 
is  now  in  full  working  order.  We  regret  exceedingly 
that  your  correspondent  should  have  unintenfionally 
placed  us  in  the  light  of  having  cut  over  our  ex- 
change upon  the   Sabbath. 

It  has  been  the  steadfast  policy  of  this  company 
to  avoid  Sunday  work,  and  it  has  never  yet  cut  in 
an  exchange  on  Sunday,  and  it  does  not  expect  to 
do  so.  Your  paper  should,  in  justice  to  us,  correct 
the    statement    of   your    correspondent. 

LELAND   HUME, 
Assistant   General    Manager   Cumberland   Telephone 

and  'I'elcgraph   Company. 

Nashville,   Tenn.,   September  21,    1903. 
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Duvall  Telephone  System. 

Heretofore  in  many  well-known  telephone  sx'slenis 
it  has  heen  common  practice  to  nse  what  are  known 
as  "cnt-off"  relays,  interposed  usually  in  the  connec- 
tions from  jacks  to  main  battery  and  controlling  the 
continuity  c^f  the  line  circuits  from  the  jacks  to  the 
line  relays  and  to  the  main  battery.  SN'heuever  a 
ping  by  its  insertion  in  any  jack  of  a  line  closes  the 
circuit  of  one  of  these  cut-off  relays,  the  line  circuit 
is  at  once  and  automatically  broken  or  "cut-off." 
Since  contacts  in  the  jacks  are  a  necessity,  it  may  be 
possible  to  lUilize  them  in  controlling  the  line  relays 
directly  without  the  interposition  of  any  other  re- 
lays by  causing  a  short-circuit  around  each  line  re- 
lay coil  to  be  closed  whenever  a  plug  is  inserted  in 
any  jack  pertaining  to  that  line.  This  principle  is 
embodied  in  a  patent  issued  to  Stanley  ."K.  Duvall 
of  Chicago.  In  the  patent  Mr.  Duvall  also  suggests 
other  improvements. 

In  order  to  balance  the  lines,  which  is  desirable 
for  many  reasons,  it  has  been  customary  to  employ 
separate  balancing  resistances  in  one  side  and  the 
line-relay  windings  or  other  relays  in  the  other  side. 

^J3^ 


DUVALL   TELEPHONE    SYSTEM. 

The  inventor  proposes  dividing  the  windings  of  the 
relays  and  including  one-half  in  each  half  of  the  line. 
Heretofore  a  single  main  battery  has  usually  been 
employed — that  is.  at  any  given  time — for  both  sig- 
naling and  talking.  In  case  of  accident  to  this  bat- 
tery it  would  be  quite  possible  to  have  an  appreciable 
interruption  of  the  exchange  business  before  it  could 
be  fixed.  Then,  again,  it  is  often  desirable  to  have 
different  voltages  for  talking  and  for  signaling,  and 
the-  expedient  has  been  resorted  to  of  connecting  to 
different  points  in  the  same  battery.  The  result  of 
this  is  to  discharge  some  cells  more  quickly  than 
others,  and  when  recharging,  since  they  have  to  be 
recharged  as  a  collective  unit,  the  partly  discharged 
cells  will  be  "boiled"  while  the  completely  discharged 
ones  are  receiving  the  necessary  charge,  working  a 
gerat  injury  to  the  cells.  In  the  Duvall  system  the 
two  batteries  are  in  parallel  when  talking,  one  being 
at  all  times  available  for  signaling  and  the  other  for 
talking.  They  may  be  of  the  same  voltage ;  but  in 
every  case  if  the  signaling  battery  is  more  nearly  dis- 
charged than  the  other  it  will  receive  a  charge  dur- 
ing connection  and  vice  versa.  The  two  batteries 
will  reinforce  each  other  in  carrying  their  respective 
loads. 

In  common  battery  systems  "supervisory  signals" 
are  employed  associated  with  the  plug  cord  circuits, 
and  the  relays  controlling  these  signals  are  usually 
placed  in  the  cord  conductors,  being  thus  included 
in  the  talking  circuits.  In  the  system  under  con- 
sideration the  batteries  are  bridge  connected  to  the 
cords,  with  the  supervisory  relays  in  the  arms  of  the 
bridge,  so  that  their  impedance  is  useful  to  prevent 
the  voice  currents  from  being  repeated  into  other 
circuits  through  the  battery  connection  and  is  re- 
moved from  the  through  talking  circuit  with  which 
they  are  associated. 

The  accompanying  diagram  shows  two  subscribers' 
lines  connected  to  their  terminal  apparatus  at  a 
central  office,  with  the  connecting  circuits,  certain 
well-known  elements,  such  as  the  listening  and  ring- 
ing keys,  being  omitted  for  the  sake  of  simplicity. 
Also  in  the  diagram  each  line  is  shown  with  but  a 
single  jack. 

The  two  subscribers'  stations  are  connected  to  the 
central  office  by  metallic  circuits,  and  the  apparatus 
at  each  subscriber's  station  is  the  usual  outfit.  At 
the  central  station  the  line  conductors  are  connected 
to  the  springs  of  the  spring  jacks  through  the  two 
windings  of  the  line  relays.  Between  the  relay  wind- 
ings and  the  jack  springs  the  portions  of  the  line 
are  connected  to  the  terminals  of  the  signaling  bat- 
teries. Although  for  convenience  of  illustration  this 
batterj'  is  shown  in  duplicate,  it  will  be  understood 
that  but  one  such  batter>'  is  usually  employed.  Each 
relay  when  energized  pulls  up  its  armature  to  close 
a  local  circuit  extending  from  the  armature  and  its 
contact  point  through  the  line  lamp  to  the  main  bat- 
tery. 

At  each  side  of  the  jack  a  contact  is  provided  con- 
nected by  a  conductor  to  one  of  the  line  wires. 
When  a  plug  is  inserted  in  the  jack  the  springs  are 
spread  apart  to  make  contact  and  the  relay  is 
thereby  short-circuited  or  shunted  by  the  conductors, 
so  that  it  ceases  to  attract  its  armature,  and  the 
local  circuit  being  broken  the  line  lamp  is  ex- 
tinguished. 

In  order  to  connect  any  two  lines  together,  the 
cord  circuit  is  provided,  having  terminal  plugs.  The 
cord  conductors  are  divided  by  condensers  to  sepa- 
rate the  two  stations  from  each  other  conductively, 
while  uniting  them  inductively,  thus  insuring  sepa- 


rate control  of  the  supervisory  signals.  Two  super- 
x'isor}'  signals  are  provided  for  each  cord  controlled 
by  relays,  as  shown  in  the  diagram.  A  branch  wire 
passes  from  the  main  feeder  wire  connected  to  one 
side  of  the  main  talking  battery,  to  the  two  relays, 
taking  in  one  winding  of  each  only,  and  thence  by 
wires  to  the  two  ends  of  the  cord  circuit  on  one  side. 
Similarly  a  branch  wire  passes  from  the  other  main 
feeder,  connected  to  the  other  side  of  the  battery, 
to  the  other  coils  of  the  relays,  and  thence  to  the 
two  ends  of  the  cord  on  the  other  side.  By  tracing 
the  circuits  it  will  be  found  that  the  relays  are 
thus  connected  serially  with  the  battery  across  the 
plug  terminals,  the  senaratcd  windings  being,  ot 
course,  so  directed  as  to  reinforce  each  other.  The 
supervisory  relays  control  the  local  circuits,  govern- 
ing the  supervisory  lamps.  Included  in  the  local 
circuits  are  plug-scat  switches,  arranged'  to  be  opened 
by  the  heels  of  the  plugs  when  in  their  seats,  so  as 
to  keep  the  lamp  circuits  normally  incomplete,  even 
when  a  connection  is  not  made,  thus  saving  battery 
antl  also  preventing  shortening  the  lives  of  the  lamps, 
which  would  follow  their  constant  incandescence. 
When  the  subscriber  calls  by  lifting  his  receiver 
from  the  hook,  the  line  relay  is  energized,  causing 
the  lamp  to  receive  current  from,  the  auxiliary 
battery.  The  operator  perceiving  the  signal  inserts 
the  answering  plug,  whereby  the  springs  are  closed 
on  their  back  contacts,  short-circuiting  the  relay  and 
retiring  the  signal.  At  the  same  time  the  switch 
has  been  closed  by  the  removal  of  the  plug  from 
its  seat,  and  the  supervisory  lamp  would  light:  but 
its  relay  is  now  receiving  current  over  the  circuit 
from  the  main  battery.  This  holds  up  the  armature, 
and  so  the  lamp  is  not  lighted.  Having  ascertained 
the  number  desired,  the  plug  is  inserted  in  the  jack. 
The  relay  will  not  be  energized  by  this  action,  be- 
cause the  wires  from  the  spring  jack  of  the  called 
subscriber's  line  are  at  the  same  potential.  The 
supervisory  relay  shown  at  the  right  does  not  be- 
come energized,  and  so  when  the  plug-seat  switch 
is  closed  its  lamp  lights  to  indicate  that  the 
subscriber  has  not  answered.  When  he  does  an- 
swer by  taking  down  his  receiver,  there  is  instantly 
a  circuit  completed  for  battery  over  the  line,  and 
the  relay  attracts  its  armature  and  extinguishes  the 
lamp.  Either  subscriber  can  attract  the  attention 
of  the  office»during  a  connection  by  moving  his  hook, 
and  at  the  termination  of  the  conversation,  when 
both  have  hung  up,  both  supervisory  lamps  light 
indicating  the   desire   for   discontinuation. 


Anti-Induction  Telephone  Circuits. 

IVIutual  induction  has  always  been  a  great  hin- 
drance in  the  contruction  of  telephone  systems,  and 
though  it  has  been  done  away  with  to  a  great  extent 
no  system  is  entirely  without  its  evils.  To  prevent 
disturbances  in  telephone  systems  due  to  induction 
two  residents  of  Kansas  City,  Mo. — William  Condon 
and  Albert  Barrett — have  patented  an  invention 
which  possesses  some  interesting  features,  covered 
in  two  patents  dated  September  i,  1903,  which  are 
essentially   alike,   varying  only   in   details. 

In  a  telephone  system  having  a  primary  transmit- 
ting circuit  and  a  secondary  receiving  circuit  stray 
induced  currents  traversing  the  primary  circuit  pro- 
duce in  the  receiving  circuit  disturbances  which  ma- 
terially interfere   with  and  at  times  wholly   prevent 


ANTI-INDUCTION    TELEPHONE    CIRCUITS. 

the  use  of  the  secondary  circuit  for  telephonic  pur- 
poses. 

The  object  of  the  invention  is  to  eliminate  these 
disturbances   from   the   secondary   circuit. 

In  this  method  of  anti-induction,  as  the  dis- 
turbances in  the  secondary  circuit  increase,  owing 
to  .an  increase  in  the  strength  or  number  of  stray 
currents  traversing  the  primary  circuit,  the  inductive 
efficiency  between  the  two  circuits  is  reduced  until 
the  disturbing  effects  are  no  longer  perceptible  in 
the  receiving  circuit,  and  to  compensate  for  the 
weakened  telephonic  currents  induced  in  the  sec- 
ondary circuit,  the  strength  of  the  telephonic  cur- 
rents traversing  the  primary  circuit  is  increased. 
As  the  disturbing  effects  due  to  the  .stray  currents 
in  the  primary  circuit  decrease  the  inductive  effi- 
ciency between  the   two  circuits   is   increased,  thus 


perniilting  a  decrease  in  the  strength  of  the  tele- 
phonic currents  traversing  the  primary  circuit. 

The  accompanying  diagram  is  a  view  of  a  tele- 
phone system  embodying  the  features  of  the  inven- 
tion in  which  the  inductive  efficiency  is  varied  by 
movement  of  a  portion  of  one  circuit  in  the  in- 
ductive field  toward  or  from  the  other  circuit. 
There  are  also  modifications  which  accomplish  the 
same  result  by  a  little  different  means  but  which 
are  not  essentially  different. 

The  primary  wire  of  the  induction  coil  at  each 
station  is  secured  at  one  end  to  a  stationary  post 
and  connected  at  its  other  end  to  a  contact  plug. 
At  the  station  shown  in  the  lower  part  of  the  dia- 
gram are  provided  sockets,  insulated  from  each 
other  and  connected  by  the  wires  to  the  cells  as 
shown.  A  plug  makes  the  circuit  complete.  At  the 
other  station  is  provided  also  a  series  of  sockets 
adapted  to  receive  a  plug  attached  to  one  end  of 
the  primary  wire  of  the  induction  coil  at  that  sta- 
tion. The  primary  wire  of  each  induction  coil  is 
preferably  in  the  form  of  a  resilient  coiled  wire 
which  can  be  extended  or  contracted  so  as  to  present 
mere  or  less  coils  in  proximity  to  the  coils  of  the 
stationary  coiled  wire  of  the  secondary  of  the  in- 
duction coil.  By  drawing  out  the  primary  coiled 
wire  of  the  induction  coil  there  are  less  coils  ad- 
jacent to  the  secondary  wire  and  the  inductive  effi- 
ciency between  the  primary  and  secondary  wires  be- 
comes decreased.  By  inserting  the  plug  in  dift'erent 
sockets  different  combinations  of  batteries  are  ob- 
tained, thus  varying  the  talking  current.  In  opera- 
tion the  primary  wire  of  the  induction  coil  at  the 
lower  station  is  withdrawn,  with  the  plug,  until  the 
inductive  efficiency  between  the  primary  wire  and 
the  secondary  wire  of  the  induction  coil  at  that  sta- 
tion is  decreased  to  a  degree  in  which  the  disturbing 
effects  of  stray  currents  traversing  the  primary  cir- 
cuit are  no  longer  perceptible  in  the  telephone  at  the 
same  station.  The  plug  will  then  have  been  in- 
serted in  a  socket  corresponding  to  the  degree  of 
extension  of  the  primary  wire,  thus  cutting  into  the 
primary  circuit  a  number  of  cells  of  the  battery, 
the  strength  of  which  will  compensate  for  the  loss 
of  efficiency  due  to  the  moving  of  the  primary  wire 
relative  to  the  secondary  wire.  To  eliminate  the 
disturbing  effects  in  the  secondary  circuit  at  the 
upper  station,  the  operator  at  that  station  extends 
the  primary  wire  in  a  like  manner  and  retains  it  in 
position  by  inserting  the  plug  in  the  proper  socket 
at  that  station.  As  the  disturbance  on  the  primary 
circuit  decreases  the  primary  wires  at  each  station 
may  be  contracted  and  the  inductive  efficiency  be- 
tween the  circuits  thus  increased,  while  the  strength 
of  the  battery-current  on  the  line  is  correspondingly 
diminished. 


GENERAL  TELEPHONE  NEWS. 

A  new  Independent  telephone  company,  to  be 
known  as  the  Eastern  Illinois  Independent  Tele- 
phone Company,  has  been  incorporated  in  Jersey 
City,  N.  J.  The  capital  in  New  Jersey  is  $500,000 
and  in  Illinois  $50,000. 

The  Wisconsin  Telephone  Company  is  reported  to 
have  obtained  control  of  the  lines  of  the  Oakfield 
Telephone  Company,  which  includes'  lines  in  the 
village  of  Oakfield  and  radiating  through  the  ad- 
jacent  country   in   all   directions. 

The  Southern  Bell  Telephone  Company  will  erect 
a  long-distance  line  between  Yorkville  and  Rock 
Hill,  S.  C.  The  company  has  nearly  completed  the 
work  of  laying  underground  conduits  for  its  wires 
at  Charlotte,  N.  C.  The  new  $10,000  building  for 
the  same  company  is  also  progressing  rapidly. 

It  is  reported  in  Cleveland  that  the  Bell  people 
have  offered  the  United  States  Telenhone  Company 
$1,000,000  for  its  property.  The  offer  is  said  to  have 
included  the  assumption  of  the  bonded  indebtedness 
of  the  United  States  company.  The  officers  of  the 
latter  company  say  that  the  oflfer  was  refused  and 
that  the  company  will  continue  to  be  an  Independent 
one.    • 

Judge  Nippert  of  the  Hamilton  County  Probate 
Court  is  now  considering  the  application  of  the  Cin- 
cinnati Telephone  Company  for  a  franchise  to  op- 
erate a  system  in  Cincinnati.  The  application  has 
been  strenuously  opposed  by  the  Bell  people  in  Cin- 
cinnati, who  insist  that  the  company  must  show  that 
it  has  sufficient  capital  to  insure  the  completion  of 
the  work  proposed. 

The  Winnebago  County  Telephone  Company  has 
opened  its  exchange  at  Winnebago,  III.  This  gives 
communication  with  the  towns  in  the  western  part 
of  the  county.  The  company  now  has  50  miles  of 
line,  and  the  construction  for  this  season  is  prac- 
tically concluded.  Exchanges  will  be  put  in  soon 
at  Roscoe  and  Rockton,  and  Cherry  Valley  will 
be  given  exchange  service  next  season.  It  is  said 
that  the  Winnebago  company  has  arranged  for  the 
purchase  of  the  Central  Union  lines  outside  the  city 
with  the  exception  of  the  toll  wires'.  This  will  take 
about  all  the  lines  in  Winnebago  and  Pecatonica. 
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The  Right  of  Way. 

In  a  Ihouglilful  paper  on  "The  Right  of  Way," 
presented  at  the  recent  convention  of  the  American 
Street  Railway  Association  in  Saratoga  Springs. 
N.    Y.,  H.    H.    Vreeland  of  New    York  city   said : 

It  has  always  seemed  to  me,  when  the  question 
of  the  right  of  way  of  street  cars  has  been  under 
discussion  in  our  societies,  that  it  lias  been  ap- 
proached from  the  wrong  point.  This  defect  in  the 
discussion  seems  to  arise  from  a  lack  of  clear  state- 
ment of  what  is  meant  by  "right  of  way."  Street 
railroads,  in  the  sense  that  steam  railroads  enjoy 
this  privilege,  have  no  "right  of  way."  A  steam 
railroad  operates  along  a  strip  of  land,  owned  in 
fee,  which  it  holds  and  uses  for  its  special  purposes 
against  all  intruders,  and  it  can  only  be  obstructed 
by  trespassers.  The  case  of  a  street  railway  is 
entirely  different.  It  has  a  franchise  to  go  along 
a  rigid  and  appointed  route  on  thoroughfares  which 
are  used  in  common  by  pedestrians  and  vehicles  of 
every  description. 

This  being  the  case,  the  question  of  "right  of 
way,"  in  so  far  as  it  is  applicable  to  street  railroads, 
becomes  one  not  of  right  of  way,  but  of  precedence, 
since  the  general  public  has  equal  rights  on  the  road. 
These  roads  or  streets  being  dedicated  to  public 
use,  it  is  the  duty  of  the  authorities  to  see  that 
they  are  so  policed  as  to  obtain  for  the  greatest 
number  of  people  the  fullest  and  freest  use  of  the 
facilities  which  they  afford.  If  street-railroad  men 
would  view  the  topic  from  tliis  point  of  view  and 
insist  that  the  streets  are  for  the  use  of  the  people 
instead  of  corporations  or  individuals,  the  whole 
question  in  a  short  time  would  take  on  a  different 
aspect.  A  railroad  company  is  permitted  primarily 
to  exist,  not  for  the  aggrandizement  of  its  owners 
or  operators,  but  for  the  accommodation  of  the  pub- 
lic. An  individual  citizen  who  enters  and  pays  a 
fare  does  not  thereby  relinquish  any  of  his  rights 
to  free  passage  along  a  public  street,  and  there  is 
hardly  an  hour  of  the  day  or  night  in  which  he 
can  enter  a  car  on  a  street  anywhere  in  a  city  with- 
out finding  company,  so  that  the  vehicle  in  which 
he  rides  represents  not  only  his  individual  right,  but 
the  assembled  rights  of  all  his  fellow  passengers ; 
and  so  it  has  always  seemed  to  me,  viewing  the 
ciuestion  from  the  viewpoint  I  have  indicated,  that 
a  crowded  car,  full  of  people,  should,  by  mere  pre- 
ponderance of  the  number  of  individuals  it  contained, 
have  a  superior  right  of  passage  to  a  vehicle  with 
a  single  individual  in  it,  or  to  a  van  containing  mer- 
chandise. If,  before  public  bodies,  it  was  unani- 
mously insisted  by  railroad  men  that  the  reason 
they  demanded  "right  of  way"  was  because  of  their 
passengers,  I  think  it  would  disarm  much  of  the 
resistance  which  has  met  the  attempt  to  secure  police 
co-operation. 

A  good  analogy  between  the  rights  which  all 
street-railroad  operators  claim  for  their  vehicles  is 
to  be  found  in  the  rules  of  the  road  concerning 
United  States  inail  vans.  These  have  the  right  of 
way  everywhere,  and  it  is  a  misdemeanor  to  obstruct 
tneir  free  movements.  The  reason  of  this  is  not 
because  the  wagon  is  labeled  "United  States  Mail" 
or  because  of  any  superior  authority  vested  in  the 
driver,  but  because  the  vehicle  contains  hundreds — 
it  may  be  thousands — of  business  communications 
involving  complicated  business  interests.  For  the 
same  reason,  I  have  always  held  that  a  street  car 
containing  a  crowd  of  people,  necessarily  in  haste 
or  they  would  find  a  cheaper  and  more  leisurely  way 
of  reaching  their  destination,  had  rights  superior 
to  other  vehicles  on  street  surfaces. 

Added  to  all  this,  is  the  fact  that  these  public 
conveyances  are  restricted  in  their  movements  to  a 
fixed  way,  whereas  the  others,  in  addition  to  being 
lighter  and  more  easily  moved,  have  a  flexibility  of 
route   denied  to  tramcars. 

The  necessity  of  approaching  questions  of  this 
character  from  the  right  point  of  view  is  very  im- 
portant. Last  winter  there  was  a  great  agitation 
in  New  York  city,  that  you  all  know,  on  the  ques- 
tion of  transportation.  The  existing  facilities  in  the 
city  were  clogged  and  hampered  in  every  way  by 
abnormal  conditions  of  obstruction — the  aerial  lines 
by  reason  of  reconstruction  and  the  surface  lines 
by  reason  of  subway  construction,  and  all  that  went 
with  that ;  and  it  was  taken  up,  as  a  burning  ques- 
tion, that  proper  facilities  were  not  offered  to  the 
ptiblic.  There  were  two  ways  to  approach  that  state 
of  affairs :  One  way  was  to  say  that  the  company 
was  giving  all  the  service  it  could  give  and  doing 
the  best  it  could  do,  and  that  is  all  that  could  be 
done,  which  would  at  once  raise  a  controversy  as 
to  whether  the  company  was  really  doing  it  or  not,  . 
There  was  another  way  to  approach  the  matter,  and 
that  was  that  the  conditions  that  existed  at  that 
time,  which  surrounded  the  operation  of  the  cars 
in  the  city,  were  conditions  which  were  apparent  to 
the  eye  of  everybody,  but  in  the  rush  of  business 
had  been  lost  sight  of.  It  was  no  new  point;  every- 
one knew  it  who  saw  it  every  day,  and  yet  wdien 
I  came  out  with  this  statement  before  a  public 
meeting,  that  was  called  on  this  burning  question, 
that  the  troulile  was  not  that  there  was  not  suffi- 
cienl  service,  but  that  the  public  was  deprived  of 
the  use  of  that  service  by  reason  of  the  obstructions 
that  existed  on  the  tracks  and  streets,  for  which 
the  railroad  company  could  not  be  held  responsible, 
and  could  do  nothing,  the  matter  was  viewed  in  an 
entirely  different  way.  We  elaborated  on  that  point 
after  making  a  careful  study  of  the  general  traffic 
conditions   of  the   cily,   and   went   on   to   show   that 


until  there  was  a  recognition  on  the  part  of  public 
authorities  that  the  movement  of  thousands  of  citi- 
zens should  be  considered  of  greater  importance 
than  the  delivery  of  a  ton  of  coal  or  a  barrel  .of 
flour,  the  railways  were  helpless  to  improve  the 
condition  of  affairs,  the  matter  was  taken  up  as 
an  almost  entirely  new  proposition.  Any  number 
of  letters  were  written  to  me  at  that  time  by  persons 
who  rode  in  the  cars  of  our  company  on  Broad- 
way and  who  would  say  that  a  man  with  a  truck  of 
coal  had  held  the  car  up  for  five  or  10  minutes,  and 
they  would  all  close  with  saying  that  the  position 
which  the  company  had  taken  in  the  matter  was 
right.  The  man  witli  the  truck  load  of  coal  had 
been  running  on  the  tracks  for  the  last  20  years, 
but  the  public  had  become  so  used  to  the  condition 
of  affairs  that  it  did  not  exercise  enough  thought 
to  understand  that  the  true  cause  of  the  delay  in 
local  transportation  was  not  any  fault  of  the  op- 
erating company  but  of  the  conditions  of  traffic 
which  existed  on  the  streets  of  the  city  and  had 
existed  all  the  while.  The  agitation  resulted  in 
.strong  public  sentiment.  The  regulation  of  city 
vehicular  traffic  was  taken  up  by  the  police  authori- 
ties and  by  other  civil  bodies,  in  the  interest  of  the' 
movement  of  car  traffic,  and  treated  from  the 
standpoint,  not  of  the  company,  but  of  the  public. 
T'his  agitation  resulted  in  quite  a  revolution  which 
has  had  a  lasting  and  improving  effect  all  the  time 
on  the   question  of  our   transportation. 

It  seems  to  me  on  this  ctuestion  of  right  of  way 
and  other  important  questions  connected  with  our 
work,  that  they  are  not  taken  hold  of  in  a  strong 
enough  manner :  that  our  side  of  the  question  is 
not  put  in  proper  shape  before  the  public  in  many 
instances.  We  are  very  prone  to  consider  we  know 
it  all,  and  the  other  fellow  does  not  know  anything; 
that  the  newspaper  man  does  not  know  anything 
when  he  criticises  us ;  that  the  citizen  who  writes 
a  letter  of  complaint  or  criticism  to  the  company 
does  not  know  anything:  but  we  know  it  all.  We 
make  ourselves  believe  that  we  are  carrying  on  our 
particular  business  better  than  anyone  else  could 
do  it :  and  we  resent  suggestions  and  criticisms, 
when  we  really  should  study  every  criticism  which 
is  made  to  see  wdiether  we  are  right  or  not  and 
get  some  good  out  of  the  criticism  to  produce  a 
better  result. 

■  When  this  question  was  receiving  so  much  con- 
sideration in  New  York  city  last  winter,  and  the 
matter  was  discussed  very  thoroughly  in  the  news- 
papers, the  newspaper  men  were  surprised  to  find 
that  the  movement  of  electric  cars  with  the  millions 
upon  millions  of  passengers  transported  every  year 
were  governed  by  regulations  and  laws  away  back 
in  the  '6o's  and  '70's  ;  and  it  was  necessary  to  collate 
these  and  get  them  in  form  to  present  them  to  the 
city  authorities  to  get  them  to  see  how  absurd  it 
was  to  regulate  this  vast  traffic,  or  attempt  to  regu- 
late it.  by  rules  which  had  been  framed  for  condi- 
tions which  existed  30  or  40  years  ago. 

I  am  free  to  say  that  although  there  are  certain 
limitations,  restrictions  and  conditions  imposed  on 
the  operation  of  street  railways  abroad,  I  would  be 
willing  to  accept  these  restrictions  and  limitations 
and  bear  whatever  loss  might  ensue,  to  gain  the 
advantage  of  having  proper  regulations  of  all  kinds 
of  street  traffic,  and  have  such  regulations  thor- 
oughly and  intelligently  enforced,  such  as  exist 
abroad  in  the  operation  of  the  various  transporta- 
tion systems.  The  systematic  manner  in  which  reg- 
ulations governing  street  traffic  of  all  kinds  was  one 
of  the  things  which  appealed  to  me  very  much  in 
looking  over  the  conditions  that  existed  on  the 
other  side  of  the  water  with  reference  to  operation. 

In  New  York  city  we  are  every  day  hiring  men 
as  motormen,  and  they  come  from  all  paits  of  the 
United  States.  We  have  a  school  of  examination 
and  instruction  in  wdiich  these  matters  are  gone 
over  thoroughly,  and  it  is  the  most  surprising  thing 
to  find  what  a  diversity  there  is  in  regulations  in 
cities  and  states  that  border  on  each  other  with 
reference  to  questions  concerning  wdiich  there 
should  be  no  difference  whatever,  any  more  than 
the  question  of  running  a  locomotive.  I  wish  again 
to  emphasize  the  proposition  that  there  is  nothing — 
I  do  not  care  how  small  a  property  you  are  operat- 
ing in  the  United  States — that  can  be  done  with 
your  property,  be  it  injurious  to  your  property,  but 
what  it  is  going  to  have  its  effect  on  all  the  prop- 
erties  of  the  United   States. 

Discussion. 

J.  G.  While,  New  York  city :  If  a  car  is  delayed 
for  IS  minutes  by  a  coal  truck  unloading,  it  is  of 
comparatively  little  use  to  say  that  the  wages  of 
the  motorman  and  conductor  for  that  15  minutes 
amounted  to  11%  cents,  or  whatever  it  may  be,  and 
that  that  much  of  the  street  railway  company's  earn- 
ings are  wasted.  But  if  we  point  out  that  75,  or 
perhaps  100  or  120  passengers,  if  they  should  be  on 
Mr.  Vreeland's  car.  had  been  delayed  for  that  15 
minutes,  then  it  begins  to  be  of  interest  to  the  travel- 
ing public  and  they  will  assist  in  bringing  abotit 
some  reasonable  regulations.  In  this  matter  of 
regulating  vehicular  traffic  and  imposing  muncipal 
regulations  which  tend  to  minimize  the  delays  to 
the  traveling  public,  European  cities  are  far  ahead 
of  those  in  this  country.  Frequently  one  sees  on 
Broadway,  in  New  York,  perhaps  a  five-ton  truclc, 
loaded  with  coal  or  fireproofing  material  for  a  new 
building,  which  is  backed  around  with  its  rear 
wdieels  toward  the  sidewalk  and  which  prevents  the 


passage  of  street  cars,  and  there  is  a  string  of  cars 
accumulated  running  down  three  or  four  blocks 
before  the  wagon  will  move  or  its  load  is  dis- 
charged. In  most  of  the  municipalities  abroad, 
wagons  are  not  allowed  to  back  to  the  curb  in  that 
way,  and  if  any  particularly  heavy  material  is  to 
be  unloaded,  it  has  to  be  done  within  certain  hours, 
say  between  eight  and  10  o'clock  in  the  evening, 
and  at  no  other  time  during  the  24  hours  is  it 
permitted;  but  if  the  material  to  be  unloaded  is 
not  of  a  nature  to  cause  much  noise  and  keep 
people  awake,  it  may  be  done  during  the  entire 
night ;  but  coal,  for  example,  is  not  permitted  to  be 
unloaded  unless  the  wagon  is  drawn  along  the  curb 
and  the  coal  taken  away  in  sacks  or  baskets.  The 
crying  need  for  some  regulations  in  this  country 
applies  more  particularly  to  cities  like  New  York, 
where  the  traffic  is  dense  and  the  best  facilities 
possible  to  provide  will  scarcely  take  care  of  it, 
and  to  cities  like  Boston  and  Chicago,  where  the 
traffic  is  condensed  into  restricted  business  areas, 
and  particularly  in  Boston,  where  the  streets  are 
narrow,  and  consequently  where  special  regulations 
should  be  formulated  in  justice  to  the  city  and  to 
the  people  in  the  city  and  should  be  rigidly  en- 
forced. 

W.  Caryl  Ely,  Buffalo:  Has  it  ever  occurred  to 
us  that  we  are  a  little  out  of  step  with  the  public 
and  the  authorities?  It  seems  to  me  that  we  are. 
The  field  is  wide  open  for  useful  tillage.  In  what 
public  school  in  the  United  States  is  a  word  ever 
said  to  a  boy  or  a  girl  about  the  rule  and  law  of 
the  road?  The  city  schools  are  filled  with  hun- 
dreds of  thousands  of  children  who  are  not  in- 
structed in  the  simplest  rules  as  to  how  to  cross 
a  street,  how  to  go  along  the  street,  or  how  to  drive 
a  horse  or  a  dog  attached  to  a  vehicle,  or  anything 
of  the  kind.  What  little  instructions  children  re- 
ceive in  this  particular  they  get  from  thoughful 
parents,  but  many  of  the  parents  in  large  cities  are 
in  utter  ignorance  of  the  common  rules  and  laws 
governing  the  conduct  of  individuals  passing  along 
the  public  way.  There  are  few,  if  any  ordinances 
in  force  giving  anything  like  proper  regulation  to 
the  passage  over  the  public  ways  or  streets.  It  is 
as  simple  as  the  nose  on  a  man's  face — the  portion 
of  the  street  or  highway  from  curb  to  curb  should 
be  reserved  for  the  passage  of  vehicles ;  pedestrians 
should  be  limited  to  the  sidewalks,  and  should  be 
compelled  to  cross  the  streets  at  the  street  crossing, 
and  not  to  make  a  "parlor  floor  of  a  city  street,  using 
the  street  as  if  they  were  in  their  own  homes,  as  is 
done  in  Buffalo  and  other  large  cities.  Women, 
without  looking  up,  step  into  the  street  in  every 
part  of  Buffalo,  where  we  have  asphalt  pavements, 
meandering  along  the  street  with  the  cars  passing 
by  them  in  quick  succession,  .the  women  acting  as 
if  they  were  treading  the  mazes  of  the  dance. 
How  the  motormen  can  escape  hitting  them  is  a 
wonder  to  me. 

In  Nuremberg,  Germany,  it  is  a  criminal  offence 
to  attempt  to  board  or  alight  from  a  moving  car. 
Why  should  there  not  be  a  law  like  that  in  every 
state  in  this  country  ?  There  is  a  law  in  the  state 
of  New  York  that  makes  an  attempt  to  commit 
suicide  a  criminal  offence,  and  it  is  just  as  much 
an  attempt  to  commit  suicide  to  jump  off  a  moving 
car,  in  many  instances,  as  to  draw  a  razor  across 
your   throat. 

There  have  been  some  unusual  decisions  of  the 
courts  recently.  In  New  York  state  the  law  has 
been  laid  down  by  courts  that  at  street  intersections 
the  rights  of  any  vehicle,  including  the  vehicle 
known  as  a  street  car,  are  equal ;  that  is  to  say,  a 
milk  peddler,  driving  a  wagon  of  milk,  or  a  man 
bringing  in  garden  truck  from  the  country,  has  as 
much  right  to  our  tracks  at  the  intersection  of 
streets  as  our  car,  with  150  busy  men  going  to  busi- 
ness. I  do  not  believe  that  such  a  decision  would 
be  maintained  in  a  court  of  last  resort. 

John  I.  Beggs.  Milwaukee:  I  reduced  the  ob- 
structions to  our  lines  in  the  city  of  Milwaukee  to 
a  very  great  extent  by  a  personal  appeal  to  the  users 
of  large  numbers  of  teams  in  obtaining  their  co- 
operation— as,  for  instance,  the  brewing  interests, 
with  hundreds  of  large  three  and  four-horse  teams, 
occupying  ancl  obstructing"  our  lines — by  a  personal 
request  made  to  them  to  reduce  this  annoyance  as 
much  as  possible,  and  also  to  large  manufacturers 
who  many  times,  with  their  heavily  laden  wagons, 
loaded  with  castings  and  things  of  that  kind,  would 
delay  a  car  for  several  blocks  rather  than  turn  out 
of  the  tracks.  It  seems  to  me  if  we  could  enlist 
the  co-operation,  for  instance,  of  the  express  com- 
panies, the  ice  distributors  and  large  coal  dealers, 
and  people  of  that  kind,  we  would  accomplish  moi'o 
in  our  respective  cities  than  in  any  other  way.  In 
those  cities  that  have  a  flat  girder  rail,  where  you 
virtually  supply  a  steel  road  upon  ^vhich  to  run 
^■ehicles,  it  is  difficult  to  keep  vehicles  out  of  the 
track,   as   it  is  the   easiest  place  in  wdiich   they  can  j 

run.     This  is  one  of  the  advantages   that  come   in         1 
with  the  grooved  rail — one  of  the  great  advantages         ' 
which  we  have  where  we  have  finally  converted  our 
city  officials  to  realize  the  benefit  of  a  liigh  T-rail, 
with   granite   headers   on    each   side,    with   a   groove     — 
formed  in  it.     It  docs  not  make  a  convenient  place 
for    driving,   and   our   obstructions    from   vehicles   in 
the    city    of    Milwaukee    have    been    reduced    50    per 
cent,   in  five  years.     A  large  part  of  it  was  brought 
about    by    personal    appeals    to    those    employing    a 
large   number   of   vehicles  on   the  street. 
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A  Hazardous  Undertaking. 

Bv  Arthur  B.  Weeks, 
A  most  noteworthy  undertaking  in  eonnection  with 
present  power  development  at  Niagara  Falls  is'  the 
building  of  a  great  wing  dam  on  the  Canadian  side 
of  the  river,  above  the  Horseshoe  Fall,  for  the  Ni- 
agara Construction  Company,  builder  of  the  works 
of  the  Ontario  Power  Company.  A  labor  of  great 
difficulty  and  danger  is  involved,  the  dam  extending 
out  for  a  distance  of  260  feet  into  the  rushing, 
powerful  current  of  the  Niagara  at  the  head  of  the 
mighty  White  Horse  Rapids,  and  thence  for  700 
feet   downstream. 

When  the  first  section  of  the  dam  and  400  feet 
of  the  remainder  had  been  completed,  the  contractors, 
Messrs.  Battle  Bros,  of  Thorold,  Ont,,  deemed  it  nec- 
essary to  obtain  soundings  of  tliat  part  of  the  river 
in  wliich  the  remaining  portion  of  the  dam  was  to 
be  built.  The  well-nigh  impossible  task  was  re- 
ferred to  the  French-Canadian  foreman,  a  man  whose 
reputation  for  cool  daring  and  skilful  mana,gement 
of  difficulties,  excelled  by  few  who  follow  his  dan- 
gerous calling,  has  won  for  him  an  enviable  position 
with  his  employers. 

Within  a  few  hours,  this  foreman.  William  La- 
rocqne,  had  practically  accomplished  the  hazardous 
feat.  His  first  step  was  the  construction  of  a  curi- 
ous barge,  or  raft,  14  feet  in  width  and  32  feet  in 
length,  the  upstream  end  measuring  a  foot  in  thick- 
ness, and  slanting  upward  to  a  thickness  of  three 
feet  at  the  opposite  extremity.  On  this  raft  a  stout 
20-foot  mast  was  securely  braced,  with  a  heavy  cable 
fastened  to  its  upper  end.  Two  cables  were  at- 
tached to  the  forward  end  of  the  raft,  while  a  fourth. 
extending  ont  from  the  side,  aided  in  directing  the 
boat.  The  strange  craft  was  then  started  down- 
stream from  the  completed  end   of  the  dam. 

At  this  point  the  river  flows  at  the  rate  of  15 
miles  an  hour.  As  soon  as  the  raft  was  started,  the 
water  rushed  up  over  the  front,  was  forced  back- 
ward over  the  stern,  and  the  craft  sank  like  a  stone. 
This  was  exactly  what  Larocque  intended.  Tiie  ca- 
bles were  slowly  and  carefully  paid  out  till  the  raft 
had  been  carried  about  seven  rods  downstream,  wdien 
it  was  found  that  they  would  stand  a  strain  fully 
as  great  as  if  anchored  to  the  rock  at  the  river  bot- 
tom. 

The  cable  at  the  top  of  the  mast  was  securely 
fastened  to  the  top  of  another  and  higher  mast 
erected  on  the  end  of  the  dam:  and  on  this  a  box, 
run  by  pulleys,  was  adjusted,  its  operation  being 
controlled  by  men  on  the  mast  of  the  dam.  The 
daring  foreman  cliinbed  into  the  box;  a  lifeline  was 
fastened  securely  to  his'  waist  and  entrusted  to  a 
group  of  reliable  men ;  and  out  above  the  rushing 
waters  .the  box   slipped,   foot   by   foot. 

-\t  a  given  signal  from  the  man  inside,  the  bo.x 
■  "Pped.  By  an  ingenious  arrangement,  the  foreman 
.'.  ered  himself  nearer  to  the  water,  then  probed  the 
river  with  a  i%-inch  steel  sounding  rod  till  bottom 
was  reached.  Engineers  on  shore  leveled  their  in- 
struments, took  the  level,  and  thus  another  and  an- 
other sounding  was  taken,  the  intrepid  man  in  the 
box  signaling  every  few  feet  for  a  stop  to  be  made, 
until  he  was  close  to  the  sunken  raft,  and  but  50 
feet  above  the  break  of  the  rapids.  At  one  point,  a 
distance  of  but  two  feet  separated  him  from  the 
roaring  torrent,  whither  no  man  had  ever  before 
ventured    and    returned    alive. 

The  extremely  hazardous  features  of  his  position 
did  not  seem  to  affect  the  cool-headed  man  in  the 
little  box,  and  he  made  his  soundings  with  apparent 
unconcern  till  all  was  finished.  Then,  at  another 
prearranged  signal,  he  was  drawn  without  accident 
lack  to  the  dam.  w-here  an  eager  throng  of  engineers. 
contractors  and  interested  spectators  crowded  for- 
ward to  congratulate  him.  The  Frenchman  gave  a 
characteristic  shrug  of  his  shoulders,  unable  to  com- 
prehend why  he  was  the  center  of  so  great  a  sensa- 
tion. The  sunken  float  was  drawn  back  to  the  dam, 
and  Niagara's  waters  rushed  onward  as  before. 

Asked,  on  the  following  day,  if  he  could  get  sound- 
ings above  the  dam.  Larocque  again  put  on  his 
thinking-cap,  with  equally  remarkable  results.  A 
narrow-gauge  tramway  runs  along  the  full  length 
of  the  dam.  On  one  of  the  miniature  cars,  the  fore- 
man constructed  a  cantilever  truss  of  steel  rails  and 
cables,  swinging  it  around  until  it  projected  for  50 
feet  on  either  side  of  the  dam.  The  raft  of  the 
previous  day  was  heavily  loaded  with  stone  and 
anchored  to  the  downstream  side  of  the  truss.  La- 
rocque then  attached  his  box  to  the  opposite  extreme 
and  was  lowered  to  the  water,  where  he  made  a  sound- 
ing. The  car  was  moved  along  the  dam  a  short 
distance,  stopped  for  another  sounding,  and  again 
moved  on,  the  operation  being  repeated  till  the  engi- 
neers were  in  possession  of  the  water's  depth  all 
along  the  upper  side  of  the  dam. 

This   information    was  even   more   difficult   of  at- 


tainment than  that  regarding  the  river  below  the 
dam,  the  water  striking  the  dam  at  that  point  with 
terrific  force,  and  turning  aside,  creating  a  current 
of  immense  swiftness,  with  many  eddies'  and  under- 
currents. At  limes  the  heavy  steel  sounding  red 
was  almost  torn  from  the  hands  of  the  strong  man 
who  wielded  it,  and  all  his  .skill  and  strength  were 
required  for  maintaining  a  precarious  equilibrium 
in  the  sw.iying  box,  witli  the  river  tugging  so  fiercely 
at    the    rod. 


Street-railway  Repair-shop  Practice. 

After  the  reading  of  H.  H.  Adams'  paper  on  "Shop 
Kinks"  at  the  recent  meeting  of  the  American  Rail- 
way Mechanical  and  Electrical  Association  (see 
Western  Electrician  of  September  sth)  a  practical 
discussion  ensued  in  which  many  points  brought  out 
in  the  paper  were  elaborated  upon.  Following  is 
an  abstract  of  the  discussion: 

Mr.  Mundy:  Regarding  the  re-ihsulating  of 
street-railway  motor  fields,  although  we  did  not 
get  started  at  it  until  April,  and  have  not  had  a  chance 
yet  to  determine  how  long  it  will  last,  we  see  no 
reason  why  it  should  not  last  just  as  long  as  the 
cotton  insulation,  because,  if  anything,  the  tape  is 
better  than  the  cotton  for  holding,  and  I  find  that, 
unless  the  difference  between  the  price  of  scrap 
copper  and  insulated  copper  is  more  than  eight 
cents  and  a  half,  it  pays  me  to  re-insulate.  In  the 
majority  of  cases  the  copper  we  have  been  getting 
makes  a  dift'erence  of  about  five  cents,  so  that  we 
are  just  so  much  to  the  good;  those  fields  running 
about  70  some  odd  pounds  to  the  ton,  it  does 
not  take  very  long  for  a  few  cents  to  make  quite 
a  difference  in  the  field.  You  would  naturally  think 
the  field  would  occupj'  considerably  more  space  than 
it  does  with  copper,  but  after  the  men  get  a  little 
used  to  it  they  can  get  it  into  almost  exactly  the 
same  space.  The  wire  goes  back  right  into  the 
former  positions  and  gives  a  very  steady  field  in- 
deed. 

Use  a  three-fourth-inch  tape,  and  have  the  tape 
cut  into  lengths  to  take  one  side  of  the  loop :  go 
around  the  loop,  starling  from  the  top  and  going 
down  to  the  bottom.  We  arrange  to  have  two  men 
to  clean.  The  first  thing  is  to  spread  it  out.  then 
go  over  it  with  a  knife  and  clean  up  the  insulation. 
After  it  is  cleaned  either  those  same  two  men  or 
another  two  take  it  out,  taking  the  two  sides  right 
along  together  ;  then  it  takes  two  men  to  put  it  on. 
The  actual  labor  of  re-insulating  and  putting  on  is 
probably   twice   that  of   winding  with  cotton. 

Mr.  Green :  We  have  re-insulated  wire  for  seven 
years,  and  we  have  reinsulated  wire  which  we  use 
on  a  Westinghouse  No.  3  and  all  other  sizes  for  the 
different  fields'.  We  have  one  of  the  Detroit  ma- 
chines that  we  use  and  an  old  Lane  that  we  bought 
second-hand,  rigged  up  with  a  head  to  wind  fields. 
We  have  a  boy  for  that  whom  we  pay  $1.38  a  day 
for  nine  hours'  work.  Every  field  is  numbered  as 
it  goes  out  and  the  day  and  date  recorded,  and  the 
copper  hardens  after  a  time.  If  there  were  no  way 
of  softening  that  copper,  of  course,  j'ou  would  not 
be  able  to  reinsuLate  that  field  more  than  twice 
before  it  would  be  perfectly  worthless.  So  we  take 
the  field  out  into  the  yard,  build  a  fire  and  burn 
the  insulation  off  and  let  it  stay  there,  of  course, 
until  it  is  cold.  That  softens  the  copper.  We  do 
not  put  any  tension  on  when  we  rewind,  only  the 
tension  of  the  machine.  We  use  the  insulating  tape 
with  the  gum  on  one  side;  it  is  a  thin  tape.  On 
every  layer  we  also  use  the  St.  Louis  compound. 
We  have  tried  everything.  And,  of  course,  you  can 
use  St.  Louis  compound  only  where  it  is  going  to 
stay  just  where  you  put  it,  because  if  you  bend  it 
you  break  the  body.  After  taking  the  tape  off,  give 
it  two  coats  all  around  the  outside  where  it  has  been 
on  the  former  and  outside  of  the  field,  and  put  it 
in  the  oven  for  two  hours  and  let  it  bake  and  be- 
come thoroughly  dried  out.  It  comes  out  in  a  solid 
mass,  somewhat  similar  to  shellac  and  whiting. 
Then  we  use  the  plain   tape   for  insulating. 

We  use  the  varnished  paper,  Empire  cloth,  next 
to  the  copper,  and  then  we  take  the  plain  tape  with- 
out any  gum  or  anything  of  that  kind,  and  insulate 
the  field.  Then  we  take  the  whole  and  put  it  into  a 
pan  of  compound,  whatever  we  may  be  using  for 
that  purpose.  We  have  tanks  of  different  kinds,  and 
get  them  hot,  drying  them  quickly,  getting  the  fields' 
well  heated  and  putting  them  into  the  tank  while 
hot,    and    securing   excellent    results    in    that    way. 

Mr.  Olds:  Mr  Mundy  gave  his  method  of  re- 
insulating  the  field,  which  is  practically  the  same 
as  Mr.  Adams'.  I  have  seen  the  work  done  in 
Mr.  Adams'  shop,  so  that  I  simply  got  his  method, 
which  is  practically  the  same  at  the  start  as  that 
of  Mr.  Mundy's,  except  that  the  cleaning  of  the  old 
insulation  from  the  wire  and  the  winding  of  the 
tape  is  all  done  by  girls  and  women.  He  told  me 
he  found  them  better  workers,  and  that  they  did  the 
work  neater,  and  after  they  were  broken  into  the 
work  they  would  stay  by  it.  I  saw  some  fields  that 
he  had  when  I  was  at  the  works  last  fall,  that  had 
been  [)ut  in  shape,  and  they  certainly  looked  as  neat 
as  anything  I  had  ever  seen  in  that  line, 

Mr,  Mundy:  By  using  six  men  we  can  get  eight 
fields  per  day  on  the  basis  on  which  we  work.  To 
overcome  the  possibility  of  a  man  being  careless  in 
getting  the  tape  on — of  course,  we  have  to  put  them 
somewhat  in  the  press  to  bring  them  down  tight — 
I  "transform"  all  fields,  and  if  the  man  has  been 


careless,  and  there  is  a  tendency  to  break  down,  the 
transformer  ruptures  the  insulation.  If  it  does.  I 
then  open  the  field  and  reinsulate  the  place  that 
gives  the  trouble.  I  do  this  with  all  fields  that 
have  not  the  glass  spools   upon  them. 

I  agree  with  Mr.  Adams  that  this  matter  of 
transforming,  to  get  at  defects  in  the  armature 
room,  is  a  big  moneysaver.  The  least  care- 
lessness of  any  kind  on  the  part  of  the  coil 
makers  or  the  armature  winders  is  detected  at  once 
and  saves  the  expense  of  putting  an  imperfect  arma- 
ture into  the  motor.  Not  long  ago  we  found  some 
difficulty  in  getting  cotton-covered  wire  of  the  right 
size  for  one  of  our  motors'.  We  ordered  by  tele- 
graph from  a  manufacturing  concern  25  sets  of 
armature  coils.  I  got  them  and  started  to  place 
them  in  service,  but  I  found  six  or  seven  coils  in 
which  the  wires  had  been  crossed  and  put  in  the 
press  so  hard  you  could  hardly  tell  the  difference. 
I  do  not  know  whether  they  put  this  kind  of  coil 
into  their  own  armatures,  or  send  them  out  to  people 
who  buy  repair  parts.  We  adopted  a  transformer 
test.  We  ha\'e  a  home-made  machine,  made  up  of 
an  old  Sprague  motor  by  simply  taking  the  com- 
mutator off,  replacing  it  by  a  couple  of  copper  rings, 
and  bringing  out  the  leads  at  opposite  sides.  It 
runs  at  1.300  revolutions  and  gi\'es  25  cycles,  al- 
ternating current.  For  a  really  satisfactory  test,  it 
is  said,  the  current  should  be  of  a  high  frequency, 
up  to  125,  if  possible.  I  find  the  25-cycle  transformer 
gives  me  everything  we  want,  and  it  is'  not  an 
expensive  apparatus  to  fix  up. 

Mr.  Pestell :  For  testing  all  windings  of  the  arma- 
tures, etc..  we  use  a  milli-\'oltmeter  and  a  current 
from  the  lamp  circuit  through  the  armature.  It 
is  handy  and  does  not  require  moving  around,  and 
can  be  used  at  any  armature  stand.  If  it  is  a  repair 
job  and  the  armature  comes  in,  it  is  simply  a  matter 
of  putting  the  current  through  the  armature  with 
a  wooden  yoke,  putting  the  current  through  the 
same  points  as  the  brushes',  and  then  running  the 
connections  of  the  milli-voltmeter  to  the  commutator. 
Many  short-circuits  in  the  armature  can  be  located 
quickly  and  the  bad  coil  taken  out  and  replaced, 
and  also  new  work  can  be  checked  up  in  that  way 
in  a  short  time  and  at  very  little  expense. 

W.  W.  Annable:  I  ask  if  the  scheme  can  be 
worked  by  putting  in  a  shunt  of  the  same  resistance 
as    the    milli-voltmeter? 

Mr.  Pestell :  We  use  no  shunt,  but  enough  cur- 
rent from  the  armature  to  get  a  sufficient  deflection, 
75  or  150  milli-volts,  through  a  normal  coil.  If 
there  is  a  short-circuit,  we  do  not  get  as  much  de- 
flection. 

Mr.  Baker:  In  addition  to  the  test  mentioned,  we 
put  our  armatures  into,  a  frame  and  run  from  20 
to  30  minutes  with  a  load  on  the  armature  before 
they  go  out  of  the  shop.  We  have  a  report  of  every 
armature  that  comes  in  that  has  not  been  out  30 
days  in  actual  service.  There  is  no  doubt  that  some 
.  of  them  are  darnaged  between  the  time  they  leave 
the  armature  room  and  the  time  they  are  placed  on 
the  cars. 

Mr.  Ballard :  We  take  two  motor  frames  and  put 
them  together  end  for  end.  We  have  them  mounted 
on  old  pieces  of  railroad  iron  and  rnove  them  for- 
ward and  back.  We  use  one  motor  as  a  generator 
and  the  other  as  a  motor,  and  ruii  the  current  to 
40  amperes'  to  get  them  to  the  highest  speed  at  which 
they  will  run.  We  run  them  from  20  to  30  minutes, 
first  as  a  motor,  and  then  as  a  generator.  In  test- 
ing for  short-circuits  we  use  a  step-up  transformer. 
Mr.  Mundy :  May  I  ask  what  voltage  you  use 
for  testing  a  newly-wound  armature,  and  also  what 
voltage  you  use  for  testing  an  armature  brought  in 
for    repairs? 

Mr.  Ballard:  On  new  work  we  run  up  to  2,000: 
as  high  as  they  can  step  up.  On  old  work  we  cal- 
culate to  run  from  800  to  T.coo.  If  the  armature 
will   stand  8co  volts,   we  will   let   it  go  out. 

Mr.  Baker:  Mr.  Lindall  can  give  us  a  few  shop 
kinks  in  regard  to  steel-tired  wheels.  We  have  had 
to  take  our  wheels  out  and  grind  them  about  every 
two  weeks* 

John  Lindall :  Owing  to  our  severe  conditions, 
curves,  etc.,  in  Boston,  we  wear  out  the  steel-tired 
wheels  very  rapidly.  The  road  has  been  running 
now  something  like  two  years,  and  we  have  replaced 
over  200  pairs  of  tires  in  that  time.  We  use  a  gas 
heater  for  the  work.  After  the  wheel  is  taken  out 
we  heat  up  the  old  tire  until  it  drops  off.  Then, 
"with  a  large  lathe,  we  bore  out  a  new  tire  to  a 
shrinkage  fit,  allowing  about  thirty-one  one-thou- 
sandths of  an  inch  in  a  33-inch  tire.  The  heater 
is  arranged  so  we  can  drop  the  wheel  into  it,  and 
we  can  take  off  a  tire  in  six  minutes.  It  takes 
10  minutes  to  heat  a  new  tire  so  that  we  can  drop 
the  wheel  in.  In  this  way  it  costs  us  about  $2  a 
wheel   for  changing  the   tires. 

Mr.  Bigelqw :  I  saw  an  interesting  "kink"  in  a 
shop  for  winding  coils  for  heaters',  which  I  think 
Mr.   Ballard  can  explain. 

Mr.  Ballard:  What  Mr.  Bigelow  refers  to  is  in 
preparing  heater  coils,  either  American  or  Consol- 
idated heaters.  In  repairing  these  heaters  it  is  neces- 
sary to  wind  long  coils  of  wire,  and  in  place  of 
winding  them  on  a  mandrel,  the  wire  is  fed  through 
a  fine  hole  into  the  interior  of  a  die  containing  sev- 
eral screw  threads,  which  is  revolved  in  a  lathe,  and 
the  coil  of  wire  is  fed  out  as  long  as'  desired. 

Mr.  Lindall :  There  is  a  way  which  has  come  to 
my  notice  of  moving  motor  trucks.  We  have  a  large 
lift  which   lakes  the  truck  from  underne.ith  the  car 
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on  the  upper  Hnor  lo  the  niuchiiic  shops,  hut  we 
have  to  move  the  trucks  from  the  lift  or  elevator 
25  to  30  feet.  At  one  time  we  had  ropes  and  tackle 
and  pulled  the  trucks  around  the  shops  in  that  man- 
ner, but  one  day  one  of  the  men  said,  "Why  don't 
you  make  the  trucks  run  themselves?"  We  took 
one  of  the  car  rheostats  and  put  it  on  the  wall  and 
connected  a  line  to  it  and  ran  a  flexible  lead  out 
to  the  truck;  and  in  moving  the  truck  we  simply 
take  the  lead  to  the  truck  and  start  the  connections, 
and  the  truck  walks  off,  as  it  were.  We  have  saved 
a  great  deal  by  doing  away  with  the  pushing  and 
pulling  of  tlic  trucks. 


A  New  Type  of  Ffeld  Regulator. 

The  Cutler-Hammer  Manufacturing  Company  of 
Milwaukee,  Wis.,  has  recently  placed  upon  the  mar- 
ket a  new  type  of  field  regulator,  a  cut  of  which 
is  shown  herewith.  This  apparatus  is  the  result  of 
several  years  of  careful  study,  experiment  and  test, 
and  it  is  claimed  that  in  its  construction  are  elimi- 
nated various'  objectionable  features. 

The  apparatus  consists  of  a  base  of  insulating  ma- 
terial, to  which  is  attached  the  resistance-wire  con- 
tacts and  lever,  the  whole  being  carried  by  a  ja- 
panned-iron  casing,  which  not  only  gives  the  instru- 
ment a  handsome  finish,  but  prevents  the  possibility 
of  direct  contact  with  the  heat-radiating  portion  of 
the  rheostat.  No  enamel  or  similar  material  is  used 
in  the  construction,  and  the  resistance  material  itself 


A    NEW    TYPE    OF    FIELD    REGULATOR. 

cannot  disintegrate  through  misuse.  It  is  asserted 
that  grounding  is  impossible,  on  account  of  the  in- 
sulating base,  and  the  compound  by  which  the  vari- 
ous current-carrying  parts  are  attached  is  of  such 
nature  as  to  become  practically  part  of  the  base  when 
the   apparatus    itself   is   complete. 

This  substance  possesses  the  qualities  of  insulation, 
heat  conduction  and  radiation  to  a  marked  degree, 
and  is'  so  little  affected  by  heat  that  the  resistance 
wire  is  said  to  have  been  frequently  run  white  hot 
by  passing  excessive  currents  through  it  without 
in  any  way  causing  the  compound  to  deteriorate  or 
separate  itself  from  the  base.  This  insures  the  maxi- 
mum factor  of  safety  for  the  apparatus,  as  it  makes 
certain  that  current  will  be  carried  without  perma- 
nent damage  up  to  the  actual  burning-out  point  of 
the  wire  itself. 

With  these  field  rheostats  for  rear  of  switchboard 
mounting  is  furnished  a  5%-inch  hand-wheel,  which 
is  made  throughout  of  copper,  handsomely  polished 
and  lacquered.  The  insidation  is  of  the  simplest 
character,  consisting  of  but  a  single  large  piece,  and 
consequently  the  loosening  up  of  small  parts  has 
been  entirely  done  away  with — a  feature  which  will 
be  appreciated  by  those  familiar  with  the  ordinary 
form   of  insulated  hand-wheel. 


BOOK  TABLE. 

The  "Engineering"  and  Electric  Traction  Pocket 
Book.     By    Philip    Dawson.     London:     Offices    of 
"Engineering"   (New  York:  John  Wiley  &  Sons). 
1903.    Pp.  (4  by  6%  inches),  1,411,  with*i,57S  illus- 
trations.    Price,  $5  (in  morocco). 
As  a   hand-book   of   engineering   information  this 
work  certainly  ranks   as  one  of  the  most  complete 
yet    issued.      It    embodies    the    latest    data    collected 
not  only  in  Europe  but  in  this  country  as  well. 

As  the  title  indicates  the  subject-matter  bears 
especially  on  electric-traction  problems,  but  since 
in  electric-traction  work  almost  every  branch  of 
electrical  engineering  is  represented,  the  reader  w^ill 
find  information  on  almost  all  lines  of  electricity 
excepting  the  telephone. 

Under  "The  Power  Station"  is  found  data  on  the 
steam  engine,  boilers,  generators,  switchboards,  gas 
engines  and  station  buildings.  As  the  gas  engine 
comes  more  and  more  to  the  front  as  a  factor  to 
be  considered  in  station  design  the  data  here  given 
will  be  found  especially  valuable  in  electrical  work 
and  is  matter' not  generally  found  in  electrical  hand- 
books. ' 

Track  and  overhead  construction  are  given  their 
full  share  of  space,  as  is  also  the  storage  battery 
in  its  relation  to  railways.  Whereas  a  few  years 
ago  only  a  few  pages  were  found  in  electrical 
pocket  books  concerning  surface  and  conduit  sys- 
tems, this  work  contains  over  50.  and  the  data  on 
this  subject  is  one  of  the  leading  features  of  the 
book,  all  the  latest  systems  being  described.  "Roll- 
ing Stock  and  Motors"  is  the  subject  of  a  large 
section  of  the  book  which  is  noticeable  for  its  com- 
pleteness. 


Among  other  things  is  an  excellent  chapter  on 
power  transmission,  in  the  appendix,  treating  the 
development  of  power  by  waterfalls,  and  its  trans- 
mission over  high-tcn.sion  lines,  and  also  power 
transmission  in  factories  and  its  application  to  ma- 
chine   driving. 

The  above  outline  covers  but  incompletely  the 
scope  of  the  book  which,  as  a  collection  of  useful 
information    is    thoroughly    up-lo-da(c. 


CORRESPONDENCE. 


London  Letter. 

London,  September  ig. — An  interesting  oppor- 
tunity for  comparing  the  excitability  of  the  French 
race  with  the  more  solid  demeanor  of  the  average 
British  crowd  when  in  any  danger  was  afforded  by 
a  couple  of  breakdowns  on  the  Central  London 
railway  a  few  days  ago.  Everyone  still  has  in  mind 
the  calamity  on  the  Paris  Metropolitan  railway,  and 
a  similar  catastrophe  might  easily  have  taken  place 
in  London.  Owing  to  a  carriage  on  the  Central 
London  tube  jumping  the  track  switch,  a  short-cir- 
cuit occurred  which  stopped  the  supply,  naturally, 
and  put  out  the  lights.  The  passengers  luckily  re- 
mained calm  and  kept  to  the  train.  The  railway 
officials,  acting  promptly,  switched  on  the  emergency 
lights  in  the  tunnels,  and  an  official  quickly  piloted 
the  passengers  safely  along  the  tracks  out  of  harm's 
way  in  each  case.  The  manner  in  which  these  break- 
downs were  dealt  with  was  a  complete  answer  to 
the  .scare  articles  which  were  written  at  the  time 
of  the  Paris  disaster  and  should  have  a  reassuring 
eiifect  upon  the  public.  It  further  goes  to  emphasize 
the  difiference  in  every  way  between  the  Paris  Met- 
ropolitan and  the  London  "tubes." 

A  considerable  modification  of  the  existing  Board 
of  Trade  rules  with  regard  to  speed  on  electric 
tram  cars  has  been  made  at  Liverpool.  The  maxi- 
mum is  onl)'  10  miles  an  hour,  and  in  many  cases 
the  speed  allowed  is  less.  The  officials  at  Liverpool 
have  long  chafed  at  these  restrictions,  and  repeated 
agitation  has  at  last  been  fruitful  in  a  noticeable  in- 
crease. On  the  Liverpool  lines,  therefore,  the  maxi- 
mum now  is  14  miles  an  hour,  in  some  cases'  ranging 
down  to  12  and  10  miles  an  hour,  according  to  the 
character  of  the  neighborhood.  This  matter  of  speed 
limit  has  been  under  discussion  at  the  British  As- 
sociation  meeting  at    Southport. 

The  Wolverhampton  Corporation,  after  coming  to 
several  decisions  with  regard  to  the  surface-con- 
tact system  of  tramways  which  was  equipped  under 
an  agreement  with  the  "Lorain  Steel  Company,  has 
just  made  what  purports  to  be  an  absolutely  final 
decision.  The  agreement,  it  may  be  remembered, 
was  that  in  the  event  of  the  lines  proving  uncom- 
mercial at  the  end  of  a  certain  period,  the  company 
should  take  them  up  and  make  certain  payments  to 
the  corporation.  Under  pressure  from  certain  quar- 
ters the  corporation  declined  to  continue  with  the 
system,  but  the  company  was  not  so  easily  put  off 
and  threatened  to  go  to  arbitration  to  test  the  atti- 
tude taken  by  the  corporation.  Things  hung  fire 
for  a  while,  and  in  the  meantime  the  corporation 
gave  out  contracts  for  equipping  some  lines  on  the 
overhead  trolley  system.  A  report  was  being  pre- 
pared for  the  corporation  on  the  matter  of  the 
Lorain  surface-contact  lines,  and  it  has  now  been 
decided  to  offer  the  company  some  $110,000  to  close 
the  compact  and  take  the  lines  over,  evidently  with 
a   view  to   dismantling  them. 

The  Northeastern  Railway  Company,  which  is 
converting  some  of  its  lines  to  electric  roads,  is  in- 
stalling a  new  system  of  automatic  signaling  upon 
similar  principles  to  the  system  already  at  work  on 
the  London  and  Northwestern  railway  at  Crewe. 
This  latter  is  the  only  one  yet  installed  in  Great 
Britain  of  its  kind,  and  the  Northeastern  applica- 
tion of  it  at  York  will  be  watched  with  in- 
terest. The  principle  is  that  of  miniature  levers 
doing  the  same  work,  but  on  a  larger  scale,  as  the 
ordinary  manual  levers.  Thus,  the  signal  cabin 
which  IS  being  erected  at  York  will  contain  133 
levers  and  will  control  63  signals  and  57  pairs  of 
points,  the  greatest  distance  away  from  the  cabin 
at  which  semaphores  are  placed  being  three-quarters 
of  a  mile.  The  cabin  is  arranged  in  two  stories,  the 
top  one  containing  the  levers  and  the  lower  one 
the  electrical  apparatus,  which  works  with  a  current 
of  200  volts  pressure.  Electric  inotors  are  em- 
ployed to  work  the  signals  and  points.  The  installa- 
tion of  this  system  on  the  Northeastern  railway 
makes  three  different  signaling  systems  on  trial,  the 
other  two  being  the  electro-pneumatic  system,  and 
the  Hall  automatic  system.  The  system  above  men- 
tioned as  just  being  installed  is  the  invention  of 
Webb  &   Thompson   of   Crews. 

The  Nernst  lamp  is  now  being  viewed  again  very 
favorably  in  Great  Britain  as  a  means  of  street 
lighting  and  quite  a  number  of  niu]iicipal  electrical 
engineers  are  carrying  out  experiments  in  this  di- 
rection. Some  recent  improvements  have  led  the 
manufacturers  to  give  a  300-hour  life  guarantee. 


and  app.-ualus.     The  building,  being  of  fireproof  con- 
slruclinn,    was   little   damaged. 

By  a  unanimous  vote  the  Extensions  Committee 
of  the  Rapid  Transit  Commission  decided  to  recom- 
mend the  immediate  adoption  of  the  plan  to  build 
a  tunnel  for  moving  platforms  from  the  Brooklyn 
end  of  the  Williamsburg  Bridge  to  the  Battery. 
The  outlay  will  be  about  $8,000,000.  The  system 
of  moving  platforms,  its  projectors  assert,  "will  be 
able  lo  transport  as  many  passengers  from  Bowling 
Green  to  Brooklyn — in  Manhattan  through  a  tun- 
nel and  then  over  the  Williamsburg  Bridge — as  14 
trolley  lines  could  carry  in  the  same  length  of  time."  , 
The  tunnel,  the  exact  route  of  which  in  Manhattan 
has  not  been  finally  decided  upon,  will  be  divided- 
into  two  sections  by  a  partition,  so  that. trains  will 
run  in  but  one  direction  in  each.  The  tube  itself 
will  be  a  little  larger  than  those  now  being  con- 
structed for  the  subway.  Electricity  will  be  the 
motive  powei-. 

An  order  for  three  steam  turbines  of  the  largest 
size  has'  recently  been  placed  with  the  Westinghouse 
Machine  Company,  by  Westinghouse,  Church,  Kerr 
&  Co.,  acting  as  engineers  and  constructors  for  the 
Pennsylvania  Railroad  in  connection  with  the  New 
York  terminal  equipment.  These  machines  will  form 
the  initial  installation  in  the  new  Long  Island  power 
house,  on  which  construction  is  just  beginning  and 
which  will  serve  the  traction  in  the  tunnels  for  the 
Hudson  and  East  Rivers  and  the  New  York  terminal 
at  Thirty-second  Street  and  Seventh  Avenue,  and 
also  such  part  of  the  Long  Island  railroad  system 
as  is  in  process  of  conversion  to  electric  traction. 
The  turbines  will  be  of  the  Westinghouse  horizontal 
short-barreled  type  mounted  upon  a  single  bed- 
plate; they  will  have  a  "capacity  of,  approximately, 
7.400  electrical  horsepower  each,  and  will  drive  5,500- 
kilowatt,  three-phase,  alternating-current  generators 
operating  in  parallel.  Their  overload  capacity  will  be 
over  11,000  horsepower,  and  each  turbine  will  be  pro- 
vided with  a  by-pass  automatically  controlled  by  the 
governor  to  accommodate  abnormal  fluctuations  in 
load.  This  will  also  permit  operation  at  full  load 
non-condensing. 

Trolley  lines  around  New  Rochelle,  on  the  Long 
Island  Sound  shore,  were  completely  tied  up  early 
this  week  by  the  burning  of  the  Union  Railway  Com- 
pany's power  house.  The  loss  will  be  about  $40,- 
000.  The  fire  drove  the  engineers  from  the  engines 
without  givins:  them  time  to  shut  off  steam,  and  the 
great  engine  and  generators  ran  steadily  while  the 
building  burned  and  fell  around  them.  The  power 
is  cut  off  on  the  lines  from  New  Rochelle  to  Mount 
Vernon,  Larchmont,  Tuckahoe  and  Glen  Island.  It 
is  said  no  power  will  be  available  until  a  new  plant 
■  can  be  erected. 

The  Safety  Third  Rail  Company  of  Manhattan 
has  been  incorporated.  The  company  proposes  to 
equip  railroads  with  safety  appliances.  The  capital 
is  $500,000.  Laron  Ingels  and  J.  G.  Miller  of  New 
York  and  H.  S.  White  of  Brooklyn  are  the  directors. 
The  Cunard  Line  steamship  Lucania,  which  ar- 
rived yesterday  from  Liverpool,  was  in  almost  con- 
stant communication  during  her  trip  with  either  the 
space-telegraph  stations  on  the  English  and  Irish 
coasts  or  with  steamships.  On  September  19th,  the 
day  the  vessel  sailed  from  Liverpool,  she  was  in 
comrnunication  with  Seaforth  Sands  Station,  and 
later  with  Crookhaven  and  Roches  Point.  After 
getting  out  of  range  of  those  stations  she  spoke 
with  10  ships'  sailing  across,  and  when  96  miles 
east  of  Nantucket  Lightship,  opened  communication 
with    that   station.  0. 


New  York  Notes. 

New  York,  September  26. — Fire  broke  out  to-day 
in  the  power  house  of  the  Brooklyn  Rapid  Transit 
Company  at  First  Avenue  and  Fifty-second  Street, 
doing  a  damage  estimated  at  $175,000,  and  tied  up 
practically  every  surface  and  elevated  line  in  South 
Brooklyn.  It  is  said  that  the  fire  was  of  electrical 
origin.     The   damage   was  largely  to  the  machinery 


New  England  News. 

Boston,  September  25. — The  Massachusetts  Board 
cf  Railroad  Commissioners  has  issued  an  order  this 
week  regulating  the  speed  of  street  cars  in  the  city 
of  Boston.  In  the  business  and  crowded  sections 
the  maximum  is  fixed  at  a  rate  of  10  miles  an  hour 
and  in  the  outlying  portions  of  the  city  a  maximum 
of  15  miles  an  hour  is  ordered,  corners  not  to  be 
turned  in  any  part  of  the  city  at  a  rate  exceeding 
four  miles  an  hour.  A  number  of  additional  rules, 
calculated  to  promote  the  exercise  of  much  care 
in  the  running  of  cars,  are  also  promulgated  by  the 
board. 

Gen.  Edgar  R.  Champlin  of  Cambridge,  George 
W.  Wiggin  of  Franklin  and  Edmund  K.  Turner  of 
Fitchburg,  Mass.,  have  been  named  as  a  special 
commission  to  give  hearings  and  report  on  the  matter 
of  separating  the  steam-railroad  and  highway  and 
electric-railway  grade  crossings  in  the  city  of  Lynn, 
Mass.,  where  an  extraordinarily  large  number  of 
fatalities  occur  every  year  under  the  existing  con- 
ditions. 

Franklin  Woodman,  general  manager  of  the  Hud- 
son, Pelham  and  Salem  Electric  Railway  Company, 
writes  to  the  press,  under  date  of  September  19th, 
defending  the  road  from  the  critics  who  have  severely 
condemned  its  management  since  the  recent  fatal 
accident  by  collision  thereon.  He  points  to  the  fact 
that  30  block  signals  on  the  road  were  burned  out 
by  lightning,  thus  creating  a  condition  with  the  pos- 
sibility of  accident  vastly  increased,  and  he  attributes 
the  unfortunate  occurrence  to  unavoidable  combina- 
tions of  circumstances.  B. 


Southern  Developments, 

Charlotte,  N.  C,  September  26.— Stone  is  being 
quarried  for  the  immense  dam  at  the  Narrows  of  the 
Yadkin  River  near  Salisbury,  N.  C.     It  is  proposed 
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to  generate  power  to  furnish  light,  power,  etc..  for 
a  radius   of   100  miles. 

The  proposed  electric  railway  at  Georgetown, 
S.  C.  has  resulted  in  the  requesting  of  a  commis- 
sion from  the  secretary  of  state  by  R.  M'.  Barnes, 
J.  B.  Johnson  and  others.  The  capital  stock  will 
be  Sto.ooo.  The  company  also  asks  for  the  right 
to  furnish   light   and   power. 

The  Lily  JfiU  and  Power  Company,  which  pro- 
poses to  develop  a  big  waterpower  for  electric  pur- 
poses near  Shelby,  N.  C.  has  been  organized,  the 
plant  to  cost  $200,000.  J.  H.  Ramsour  of  Lincoln- 
ton,   N.    C,   was   elected   secretary  and   treasurer. 

It  is  reported  that  the  Charlotte  (N.  C.)  Consoli- 
dated Construction  Company.  E.  D.  Latta  president, 
may  inaugurate  a  big  waterpower  development  on 
the  Catawba  River  at  Mount  Island  for  electrical 
transmission  to  Charlotte.  N.  C.  It  is  stated  that 
the  Highland  Park  Manufacturing  Company  of  Char- 
lotte will  also  develop  a  $100,000  waterpower  on 
Sugar   Creek.  L. 


From  the  Buckeye  State. 

Cleveland.  Ohio.  Septenihcr  26. — .\ppearances  indi- 
cate that  passengers  may  ride  by  electric  power  from 
Cleveland  to  Buffalo,  a  distance  of  iSo  miles,  early 
next  summer.  The  Cleveland.  Painesville  and  Ash- 
tabula line  is  progressing  rapidly.  The  bridge  over 
the  Grand  River  at  Painesville  is  almost  finished, 
and  the  power  house  at  that  place  will  be  ready  by 
October  1st.  At  Ashtabula  this  line  will  connect 
with  the  Ohio  and  Pennsylvania,  which  connects 
many  towns  in  th,at  state.  An  electric  line  is  being 
built  between  Buffalo,  Dunkirk  and  western  points, 
and  no  doubt  will  be  extended  to  receive  traffic  from 
Cleveland. 

The  Cleveland  Electric  Railway  Company  is  in- 
stalling in  its  Cedar  Avenue  power  house  a  new 
horizontal  cross-compound,  non-condensing,  Cooper- 
Corliss  engine,  36  by  60  by  60.  and  a  General  Electric 
generator,  which  has  a  capacity  of  T.600  kilowatts. 

The  interurban  trolley  lines  will  change  schedules 
abiDut  October  15th.  Fewer  cars  will  run  and  better 
time  will  be  attempted.  The  Lake  Shore  Electric 
proposes  to  run  three  fast  trains  daily  to  Toledo. 
making  the  distance  in  four  hours  and  45  minutes. 
This  company  spent  about  $200,000  on  equipments 
and  improvements  this  summer,  and  the  good  work 
will    be   continued   next    season. 

The  Cleveland  and  Southwestern  electric  railway 
will  be  operating  cars  through  to  Wooster  about 
October  ist.  This  will  increase  the  company's  re- 
ceipts greatly,  as  there  is  no  opposition  by  steam 
railroads. 

A  special  car  of  the  Columbus,  Buckeye  Lake  and 
Newark  Line,  carrying  A.  L.  Neereamer,  general 
passenger  and  freight  agent,  H.  L.  Smith,  superin- 
tendent, and  some  Springfield  bankers,  recently  made 
the  run  from  Columbus  to  Marion,  50  miles,  in  two 
hours  and  15  minutes.  Regular  service  will  be  in- 
augurated over  this  line  October  ist. 

The  Columbus  Railway  and  Light  Company  will 
have  6,oco  horsepower  at  its  service  when  it  gets 
the  new  engines  in  place,  which  will  likely  be  about 
February  ist. 

In  Columbus  the  council  committee  on  gas  and 
electricity  will  take  testimony  that  it  :nay  fix  the 
price   to   be   charged    for   electricity. 

The  first  car  on  the  Erie-Conneaut  line  was  run 
on  September  25th,  and  will  run  between  Conneaut 
and  West    Springfield.  H. 


Information  from  Indiana. 

Indianapolis.  September  28. — Represent.atiyes  of 
the  McCulloch  traction  syndicate  are  negotiating  for 
the  Niles  extension  of  the  Indiana  Railway  Com- 
pany and  the  franchises  and  right-of-way  of  the 
Indiana  Western,  another  branch.  The  McCulloch 
interests  seek  to  acquire  all  the  interest  of  the  In- 
diana Railway  Company  from  South  Bend  to  Goshen. 
to  form  an  important  connecting  link  for  a  line 
from  Cleveland  to  Qticago. 

Another  interurban  company,  projecting  a  line 
from  Vincennes  to  West  Baden,  via  Washington, 
Loogootee  and  Shoals,  has  been  organized  and  will 
incorporate  at  once.  Competing  companies  are  try- 
ing to  secure  the  use  of  the  East  Fork  of  White 
River,  with  a  view  of  generating  electricity  for  mo- 
tive power  for  these  lines.  Three  hydraulic  coinpa- 
nies  have  incorporated,  each  striving  to  secure  the 
privilege  of  constructing  dams  near  the  Hindostan 
Falls. 

The  Western  Indiana  Traction  Company  has  com- 
pleted arrangements  to  begin  the  work  of  building 
a  line  from  Vincennes  to  Terre  Haute.  Another 
line  is  being  projected  from  Vincennes  to  OIney, 
III.,  and  there  are  indications  of  Vincennes  becoming 
an  interurban  center. 

The  contract  to  build  one  of  the  largest  and  most 
substantial  terminal  stations  for  traction  companies 
at  Muncie  has  been  awarded  by  the  Indiana  Union 
Traction  Company.  The  building  will  be  five  stories 
high  and  constructed  of  stone,  brick  and  steel.  The 
entire  lower  floor  will  be  reserved  for  the  seven  in- 
terurban lines  entering  Muncie. 

The  Elkhart  Power  Company  filed  articles  of  as- 
sociation during  the  week,  claiming  $500,000  capital 
stock,  of  which  $200,000  will  be  issued  as  preferred 
stock.  Governor  Durbin  is  a  member  of  the  board 
of  directors,  and  associated  with  him  are  Waller 
Brown  and  W.  A.  Vanflcet  of  Elkhart.  The  com- 
pany proposes  to  build  a  dam  in  the  river  and  carry 


on  manufacturing  and  furnish  electric  power  to  other 
enterprises. 

.■\  portable  electric  outfit  for  farmers  exhibited  at 
the  Stale  Fair  attracted  much  attention.  It  consists 
of  a  gasoline  engine  of  four  horsepower,  a  dynamo, 
switchboard  and  wire.  The  equipment  will  give  a 
farmer  50  lights  for  his  house  and  barn  and  provide 
power  to  run  fans,  grind  feed,  .pump  water  and 
supply  hot  water  for  the  bath  from  a  tank  on  the 
engine.     The   equipment   costs   $400. 

The  Evansville  and  Princeton  Electric  Railway 
Company,  whose  large  power  house  is  situated  at 
Fort  Branch,  has  made  arrangements  to  install  a 
system  of  electric  lighting  for  Fort  Branch. 

.\n  electrical  plow  manufactory  is  being  built  at 
Owcnsville  by  Evansville  capitalists.  .A  four-share 
plow,  capable  of  breaking  10  acres  of  land  in  10 
hours,  at  a  cost  of  $5,  will  be  manufactured.  The 
company  is  incorporated  with  a  capital  stock  of 
$1,000,000.  George  P.  Heilman  is  secretary  and 
treasurer.  F. 


Michigan. 


Detroit,  September  26. — Judge  Wiest  look  the 
breeze  out  of  Lansing's  sails  when  he  signed  the 
demurrer  of  the  street-railway  company  to  the  answer 
of  the  city  in  the  injunction  proceedings  brought 
to  restrain  the  city  officials  from  interfering  with 
the  operation  of  the  cars.  The  judge  held  that  the 
city  could  not,  in  the  present  proceedings,  raise  the 
question  of  the  forfeiture  of  the  company's  fran- 
chise. Since  the  sale  of  the  property  to  the  Lansing, 
St.  Johns  and  St.  Louis  company,  the  city  may  not 
desire  to  proceed  to  forfeit  the  franchise,  and  the 
litigation  may  be  abandoned  until  the  new  com- 
pany has  had  a  chance  to  improve  the  service,  as 
it  promises  to  do.  In  the  meantime  the  city  is  re- 
strained from  interferin.g  with  the  company's  affairs. 

George  F.  McCulloch,  president  of  the  Union 
Traction  Company  of  Indiana,  has  admitted  that  his 
company  has  acquired  the  holdings  of  the  Indiana 
and  Michigan  Railway  Company  in  Indiana  and 
Southern  Michigan.  The  move  thtts  consummated 
has  been  suspected  for  some  time.  It  means'  that 
the  largest  interurban  electric  system  in  the  country 
will  extend  its  operations  into  the  territory  indicated 
and  will  connect  the  northern  system  with  that  now 
in  operation  in  the  central  part  of  the  state,  with 
connections  for  Chicago,  Toledo,  Detroit  and  Cin- 
cinnati. 

Judge  A.  J.  Mills  of  the  Michigan  Traction  Com- 
pany has  announced  that  a  direct  traction  line  be- 
tween Gull  Lake  and  Kalamazoo  will  be  bnilt  next 
spring.  The  South  Haveu  and  Kalamazoo  line 
right-of-way  is  now  complete,  and  construction  will 
commence  next  sprin?.  When  finished  this  will  give 
through  electric-line  connections'  between  Detroit  and 
Lake  Michigan. 

The  River  Rouge  council  has  decided  to  purchase 
ICO  feet  of  land  on  River  Street,  as  a  site  for  the 
new  lighting  plant.  Contractor  Eugene  LeBlanc  will 
start  work  at  once  on  the  plant,  and  the  contract 
calls  for  the  completion  of  the  building  by  December 
1st.  Work  of  setting  poles  was  started  a  few  days 
ago,  and  the  village  will  probably  have  lights  by 
January    ist. 

The  Boyne  City  Electric  Company  of  Grand  Rap- 
ids, with  a  capital  of  $10,000.  has  been  incorporated. 

Timothy  Nester  of  Detroit  has  been  in  Flint  try- 
ing to  straighten  out  the  tangle  of  rights-of-way  for 
the  electric  road  from  Flint  to  Saginaw.  The 
northern  end  of  the  proposed  road  is'  clear  and  rights- 
of-way  are  secured  from  Saginaw  to  Clio.  It  is 
understood  that  the  new  road  is  to  be  called  the 
Detroit,    Flint   and    Saginaw   Railway. 

The  third  of  the  dams  at  Otsego  built  by  the 
company  of  which  W.  A.  Foot  and  C.  H.  Frisbie 
of  Jackson  are  the  proprietors,  is  completed  and 
the  event  was  celebrated  by  the  presence  of  80  offi- 
cials and  guests,  who  came  by  special  train  from 
Jackson,  and,  with  banquet  and  speeches,  set  in 
operation  the  great  electric  power  plant.  The  com- 
pany also  visited  its  other  plants,  which  are  near 
Otsego.  To  build  this  dam  the  hamlet  of  Pine  Creek 
was  bought,  mill,  store  and  houses  moved  out  of 
the  way,  and  the  land  flooded,  thus  changing  com- 
pletely the    first   spot   settled   in   that  township. 

C.   G.'  W. 


Northwestern  Notations. 

Minneapolis,  September  25. — The  Minneapolis  Gen- 
eral Electric  Company  is  arranging  to  come  into 
St.  Paul  in  competition  with  the  St.  Paul  Gas  Light 
Company  and  has  already  secured  land  and  water 
rights  at  St,  Croix  Falls,  Minn.,  where  it  will  put 
up   a    power    plant. 

The  Twin  City  Rapid  Transit  Company  is  experi- 
menting with  a  new  automatic  switch  which,  it  is 
claimed,  the  motorman  can  control  without  bringing 
his  car  to  a  slop.  If  it  is  successful  such  a  switch 
will  be  installed  throughout  the  Twin  Cities.  The 
company  is  putting  all  its  heavy  feed  wires  in  St. 
Paul  in  the  business  district  underground,  and  is 
preparing  to  erect  a  new  power  house  at  College 
Avenue  and  Wabasha  Street.  The  conduit  system 
which  is  being  put  in  will  call  for  an  expenditure 
of  about  $.-;o,ooo. 

Fire  destroyed  the  electric  plant  at  Kenosha,  Wis. 
As  a  result,  the  electric-light  and  street-car  .service 
is  completely  suspended.  The  same  plant  was  badly 
damaged  by  fire  last  January. 

The  Wisconsin  Central  Traction  Company  of  Chi- 
cago has'  assumed  the  franchises  of  the  Sauk  County 


Traction  and  Power  Company  and  proposes  to  build 
the  projected  line  between  Devils  Lake  and  Kil- 
bourn.  E.  W.  Farnham  is  president  of  the  com- 
pany and  W.   A.    Strong  secretary  and  treasurer. 

The  State  Board  of  Equalization  is  considering 
raising  the  assessment  of  the  large  electric  and  gas 
companies  of  the  state.  If  the  raise  is  carried  out 
as  projected  it  will  mean  an  increase  in  the  assessed 
valuation  of  the  Twin  City  Rapid  Transit  Company 
of  $2,034,735,  and  the  other  companies'  property  in 
proportion.  The  proposed  change  would  mean  an 
assessment  of  50  per  cent,  of  the  actual  wealth  of 
the  companies. 

About  $300,000  will  be  spent  at  Duluth  in  improve- 
ments in  the  street-car  service  this  year.  This  will 
include  new  machinery  at  the  power  house,  which 
will  result  in  an  increase  of  40  per  cent,  in  the  power 
generated. 

The  Glenwood  (Minn.)  Mill  and  Electric  Com- 
pany has  applied  to  the  City  Council  for  a  is-year 
franchise. 

The  By-product  Paper  Company,  which  owns'  the 
fiber  mill  at  Cooperstown,  N.  D.,  proposes  to  estab- 
lish  an   electric-light  plant  in  that   city. 

The  State  Capitol  Commission  will  be  compelled 
to  rcadvertise  for  bids  for  the  electric  lighting  of  the 
capitol  building,  as  the  attorney-general  has  decided 
that  the  award  to  the  Kilbourne-Clarke  Company  of 
Seattle  for  $10,500  was  illegal. 

A  test  just  made  in  Minneapolis  tmder  the  super- 
vision of  the  city  bacteriologist  has  determined  that 
about  92  per  cent,  of  the  bacteria  existing  in  the 
city  water  can  be  removed  by  the  Johnson  electrical 
process,  at  a  cost  of  less  than  $1  per  million  gallons. 
Joseph  JTohnson,  an  employe  of  one  of  the  city  pump- 
ing stations,  is  the  inventor  of  the  system.  R. 


PERSONAL. 


Hector  Murray  has  resigned  as  general  manager 
of  the  Wabaska  Electric  Company  of  Wymore,  Neb., 
and  will  give  more  time  to  his  other  interests.  He 
is  succeeded  by  C.  A.  Johnson  of  Denver,  Colo. 

Francis  Granger,  the  railway  supply  man  of  New 
York,  has  been  apopinted  eastern  sales  manager  for 
Leo  Kaufman  of  Pittsburg,  Pa.,  manufacturer  of 
coloring  solutions  and  frosting  for  incandescent 
lamps. 

C.  J.  Jorden,  w'ho  for  16  years  has  been  identified 
with  the  Guelph  Light  and  Power  Company,  has 
severed  his  connection  with  that  company  to  become 
superintendent  of  the  Pittsburg  and  Lake  Erie 
power   house   at   McKees'   Rocks,   Pa. 

AI.  D.  Strout,  who  for  the  last  12  years  has 
been  superintendent  of  the  engineering  laboratory  ot 
Purdue  University,  has  resigned  his  position  in  or- 
der to  enjoy  a  well-earned  rest.  His  place  will  be 
taken  by  W.  H.  Conry,  for  20  years  identified  with 
the  Santa  F'e  shops  at  Topeka,  Kan. 

Alfred  Mosely,  the  Englishman  who  some  time 
ago  formed  a  commission  of  British  educators  to 
come  to  this  country  and  investigate  educational  and 
industrial  methods,  has  arrived  on  the  Philadelphia 
of  the  American  line,  in  advance  of  his  associates. 
Mr.  Mosely  has  undertaken  the  commission  at  his 
own  expense  in  the  hope  of  benefiting  English 
schools.  The  cormnission  will  be  aided  in  its  work 
by  President  Nicholas  Murray  Butler  of  Colunibia 
University. 

Cards  have  been  issued  by  Mrs.  Margaret  Floyt 
announcing  the  marriage  of  her  niece.  Miss  Anna 
M.  Leary.  to  Mr.  Albert  Scheible  of  Chicago.  Mr. 
Scheible  is  well  known  to  western  electrical  people 
as  George  Cutter's  lieutenant.  Mr.  Scheible  has  been 
with  Mr.  Cutter  for  many  years  and  is  his'  right-hand 
man.  He  has  a  host  of  warm  friends  among  the 
technical  men  of  the  West.  Mr.  and  Mrs.  Scheililc 
will  be  at  home  after  November  ist  at  1840  Beta 
Street,  Chicago. 

Invitations  are  now  out  for  the  marriage  of  Miss 
.Alice  Boiling  of  Louisville,  Ky.,  to  Mr.  Eugene  H. 
Abadie,  formerly  with  the  Wagner  Electric  Manufac- 
turing Company  of  St.  Louis  and  now  vice-president 
of  the  Elblight  Company  of  America.  The  wedding 
is  to  take  place  at  ei.ght  o'clock  on  Monday  evening, 
October  5th,  at  St.  Paul's  Church,  Louisville.  "At 
home"  cards  indicate  that  after  November  1st  the 
newly  wedded  pair  will  reside  at  26  Gramercy  Park, 
New   York  city. 

J.  Boies  Patter  of  Webster,  Mass.,  has  been  ap- 
pointed general  superintendent  of  the  Worcester 
and  Connecticut  Eastern  Railway  Company.  The 
northern  division,  comprising  five  lines,  and  the 
southern  division,  formerly  under  the  superintendency 
of  J.  E.  S.  Cain  and  comprising  three  lines,  have 
been  consolidated,  Mr.  Cain  retiring  and  Mr.  Potter 
succeeding,  in  charge  of  both.  The  entire  system'  is 
owned  by  the  New  York,  New  Haven  and  Hartford 
Railroad   Company. 

The  New  York  Herald,  in  its  society  columns, 
publishes  this  interesting  bit  of  news:  "Miss  Jenny 
May  Coffin,  daughter  of  Charles  A.  Coffin,  president 
of  the  General  Electric  Company,  and  Sterling 
Winston  Childs  of  Pittsburg,  Pa.,  were  married  at 
the  Coffin  residence  in  Lynn,  Mass..  on  September 
23d.  Twenty-five  hundred  invitations  had  been  is- 
sued. The  gifts  were  valued  at  near  $250,000.  The 
bride  wore  a  gown  of  white  satin  and  was  attended 
by  a  sister,   Miss  Alice  Coffin,  as  maid   of  honor. 
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Mr.  Frederick  C.  Wolcolt  was  best  man.  The  re- 
ception which  followed  the  ceremony  was  attended 
by  about  1.500  guests.  Mr.  and  Mrs.  Childs  will  re- 
side in  Pittsburg." 

A  story  relating  to  Herbert  H.  Vreeland.  the  New 
York  street-railway  man.  is  to  the  effect  that  he 
was  out  for  a  spin  in  his  automobile  recently  and 
found  his  way  blocked  by  a  wagon  and  pair  of  skinny 
horses.  Thinking  to  have  some  fun  with  the  team- 
ster, Mr.  Vreeland  said:  "What  are  these  animals 
you  are  driving?"  The  man  replied:  "Them  is 
what's  called  horses.  Sometimes  they  are  used  to 
take  automobile  drivers  to  the  hospital,  see?"  Mr. 
Vreeland  saw  and  indulged  in  no  more  sarcasm. 

W.  H.  Zimmerman  of  Chicago  has  been  appointed 
manager  of  the  DeKalb-Sycamore  (111.)  Electric 
Company,  succeeding  ].  W.  Glidden,  resigned.  The 
company  supplies  electric  light  and  power  and  steam 
heat  in  the  cities  named  and  operates  an  electric  rail- 
way between  them.  Mr.  Zimmerman  is  a  graduate 
of  the  engineering  department  of  the  University  of 
Illinois  in  the  class  of  '97.  He  built  the  plant  of 
the  Urbana  (111.)  Light,  Heat  and  Power  Company, 
but  has  latterly  been  associated  with  the  Arnold 
Electric  Power  Station  Company  of  Chicago. 

Alexander  Clark  of  Evanston,  III,  a  promineiit 
attorney  and  well  known  as  a  promoter  of  electric 
railways,  died  at  Antioch,  111.,  on  September  26th, 
of  heart  failure.  Mr.  Clark  had  gone  to  Antioch 
in  the  interest  of  a  new  electric  line  to  run  from 
Libertyville  to  Madison,  Wis.,  and  while  alone  in  the 
railroad  station  waiting  for  a  train  to  Evanston  he 
died,  his  body  not  being  found  until  Sunday  morn- 
ing. Mr.  Clark  came  to  Chicago  in  1877  and  had 
been  a  prominent  figure  in  the  construction  of  many 
street-railway  enterprises.  He  was  the  promoter  of 
the  Chicago  Union  Loop,  and  to  his  energy  is  at- 
tributed the  success  of  that  enterprise.  He  was  52 
years  of  age,  and  leaves  a  widow  and  two  children. 


ELECTRIC  LIGHTING. 

E.  C.  Walker,  city  clerk  of  Randolph,  Wis.,  is 
receiving  bids  for  the  erection  of  a  municipal  light- 
ing plant. 

The  Hillsboro  Electric  Light  and  Power  Com- 
pany of  Hillsboro,  111.,  has  increased  its  capital  stock 
from  $18,000  to  $20,000. 

W.  D.  Marrow  of  Charlotte,  N.  C,  is  preparing 
plans  for  an  electric-light  plant  in  Laurinburg,  N.  C. 
The  new  plant  is  to  cost  about  $10,000. 

A  municipal  electric-light  plant  is  to  be  installed 
at  Lawrence,  Mich.  At  a  recent  election  a  proposi- 
tion to  bond  the  town  for  this  purpose  was  carried. 

The  City  Council  of  Durand,  Mich.,  will  call  a 
special  election  to  vote  on  the  proposition  to  bond 
the  town  for  the  extension  of  the  electric-lighting 
system. 

An  electric-light  plant  will  be  installed  at  Elk 
City.  Okla.,  by  O.  L.  lohnson.  The  Risdon  Electric 
Company  of  Oklahoma  Citv,  Okla.,  has  the  contract 
for    the    complete    installation. 

The  contract  for  the  machinery  for  the  village 
electric-light  plant  at  Two  Harbors,  Minn.,  has  been 
let  to  the  Crowley  Electric  Company  of  Duluth, 
Minn.     The  amount  involved  is  about  $16,000. 

The  award  of  the  contract  for  two  big  generators 
for  the  city  lighting  plant  at  Seattle.  Wash.,  is  caus- 
ing considerable  discussion.  The  city  engineer  is 
said  to  have  advised  the  rejection  of  the  lowest  bid, 
which  was  for  $i6,oco,  and  the  acceptance  of  the 
next  lowest,  which  is  in  the  neighborhood  of  $20,000. 

After  giving  the  street-car  company  a  franchise  to 
furnish  power,  the  City  Council  of  Escanaha,  Mich., 
learned  that  large  stores  were  going  to  install  motors 
and  light  their  stores  with  dynamos.  City  Attorney 
Yelland  has  served  an  injunction  on  the  street-car 
company  restraining  it  from  furnishin.g  power  to  run 
electric-light    dynamos. 


ELECTRIC  RAILWAYS. 

The  British  Columbia  Electric  Railway  Company 
of  Vancouver,  B.  C,  has  let  the  contract  for  its 
reduction  station  to  E.  Cook,  the  cost  to  be  $45,000. 

The  Des  Moines  Interurban  Railway  Company  is 
projecting  a  new  interurban  line  33  miles  in  length 
between  Des  Moines  and  Ames  to  parallel  and  take 
in  every  town  touched  by  the  Chicago  and  North- 
western Railway. 

The  East  .St.  Loiiis  and  Columbia  Electric  Railway 
of  East  St.  Louis,  with  a  capital  stock  of  $45,000, 
has  been  incorporated.  The  incorporators  are  T. 
N.  Chose,  J.  P.  Meyers  and  John  Pickham.  It  is 
proposed  to  construct  and  operate  an  electric  rail- 
way. 

President  L.  J.  Wolf  of  the  Aurora,  Elgin  and 
Chicago  Electric  Railroad  is  said  to  regard  the  ter- 
ritory around  Qiicago,  particularly  that  through 
which  his  road  runs,  as  being  the  best  in  the  United 
States  in  which  to  develop  the  traffic  of  a  suburban 
railroad. 

Houston,  Tex.,  has  an  excellent  and  thoroughly 
modern  electric  street  railway  .system,  embracing 
14  routes,  the  present  length  of  trolley  lines  being 
38  miles.     Teti  miles  of  new  lines  arc  also  now  in 


contemplation,  work  upon  soarie  of  which  will  begin 
at  an  early  date. 

The  new  trolley  line  connecting  O'Fallon,  III., 
with  East  St.  Louis  and  St.  Louis  has  been  opened. 
The  line  is  a  part  of  the  East  St.  Louis  and  Sub- 
urban system,  and  runs  from  O'Fallon  to  Edge- 
mont,  where  it  connects  with  the  line  from  Belleville 
to  East  St.  Louis. 

An  electric  railway  is  to  be  constructed  connect- 
ing New  Iberia,  La.,  with  Morgan  City  and  inter- 
mediate points.  The  company  will  be  known  as 
the  New  Iberia  Electric  Railway.  F.  F.  Myles  of 
New  Orleans  is  advertising  for  bids  for  the  con- 
struction of  the  pole  line. 

Reports  from  Frontera,  Chiapas,  Mexico,  state 
that  the  Orizaba  Rubber  Plantation  Company  of 
Chicago,  which  owns  extensive  plantations  near 
Frontera,  will  soon  commence  construction  of  an 
extensive  system  of  ■  electric  railroad  to  be  used 
principally  for  freight.  The  falls  of  the  Tulija 
River  will  be  utilized  for  power. 

The  most  recent  of  the  high-speed  trials  in- 
augurated on  the  Berlin-Zossen  electric  road  has 
resulted  in  attaining  a  speed  at  the  rate  of  117  miles 
an  hour.  Every  part  of  the  lOO-ton  car  was  intact 
and  the  roadbed  was  not  affected.  The  fact  that  the 
machinery  and  roadbed  were  not  impaired  gives 
every  hope  of  attaining  speed  at  the  rate  of  125 
miles  an  hour. 

From  Central  America  the  Costa  Rica  Electric 
Lighting  and  Traction  Company  reports  that  it 
owns  about  five  miles  of  electric  railways  and  also 
the  electric-lighting  system  of  the  city.  Extensions 
of  the  street-railway  system  are  under  considera- 
tion. The  present  capacity  of  the  generating  works 
is  working  at  its  full  output.  The  generating  plant 
is   water-driven. 

Officials  of  the  Milwaukee  (Wis.)  Electric  Rail- 
way and  Light  Company  are  said  to  be  contem- 
plating extensive  improvements  to  the  system  which 
will  result  in  the  laying  of  many  miles  of  track  in 
the  city  and  into  the  country.  An  important  feature 
of  the  contemplated  improvements  is  a  belt  line 
which  will  connect  all  lines  running  to  the  south 
and  west  of  the  city. 

The  contract  for  grading  the  roadbed  for  the 
new  electric  railway  from  Los  Angeles,  Cal.,  to 
Glendale,  a  distance  of  six  miles,  has  been  let. 
President  Brand  of  the  Los  Angeles  and  Glendale 
Railway,  the  company  building  the  road,  says  that 
a  double-track,  standard-gauge  road  will  be  built 
and  be  in  operation  within  five  months.  An  expendi- 
ture of  $250,000  will  be  made. 

Capitalists  of  Donora,  Pa.,  have  organized  a  new 
street  car  company,  to  be  called  the  Monongahela 
and  Clairton  Street  Railway  Company.  At  Clair- 
ton  the  route  will  connect  with  the  Frick  fine  and 
make  a  complete  service  from  Pittsburg  to  Donora. 
At  Monongahela  the  line  will  make  connections  to 
Monessen,  Bellevernon  and  Fayette  City.  J.  M. 
Mullen   is  president  of  the  company. 

The  Public  Service  Corporation,  which  controls 
all  of  the  trolley  lines  in  Essex,  Union,  Hudson  and 
Passaic  Counties,  granted  the  demands  made  by 
members  of  the  Amalgamated  Association  of  Street 
and  Electric  Railway  Employes.  The  agreement 
provides  for  a  uniform  wage  rate  of  22  cents'  per 
hour  for  motormen  and  conductors — it  had  been  19 
cents — and  the  abolition  of  the  splitting  of  runs. 

The  Porto  Rico  Railway,  Light  and  Power  Com- 
pany has  been  incorporated  with  a  capital  stock  of 
$125,000.  The  objects  of  the  corporation  are  to  build 
a  trolley  line  from  San  Juan  to  Ponce,  and  also  in- 
stall water  plants  in  Porto  Rico.  The  incorporators 
are  Thomas  Paiste  and  William  Grimshaw  of 
Philadelphia ;  Maurice  E.  White,  Norri-Stown,  Pa. ; 
Walter  M.  Yeager,  Williamsport,  Pa. ;  Thomas  B. 
Hall,  Camden. 

The  Rockford  Railway,  Light  and  Power  Com- 
pany will  at  once  begin  extensive  improvements.  The 
contract  has  been  let  for  the  enlargement  of  the 
freight  and  express  depot  on  South  Wyman  Street, 
and  a  new  car  barn,"  a  one-story  brick  structure, 
will  be  located  north  of  the  present  barns.  This 
is  made  necessary  by  the  large  increase  in  busi- 
ness. The  waiting-room  will  also  be  enlarged  to 
give  better  accommodations. 

An  electric  railway  from  Los  Angeles  to  River- 
side, Cal.,  is  being  projected  on  which  it  is  pro- 
posed to  maintain  a  running  speed  of  60  miles  an 
hour.  It  is  said  that  designs  have  been  prepared 
for  60-foot  cars  weighing  93,000  pounds.  They  are 
to  be  equipped  with  four  150-horsepower  motors 
and  will  seat  70  passengers.  The  new  line  to  San 
Mateo,  now  in  operation,  can  easily  be  operated  at 
a  speed  of  45  luiles  an  hour. 

The  report  of  the  receivers  of  the  Worcester 
(Mass.)  and  Southbridge  Street  Railway  Company 
has  been  issued,  showing  that  the  company's  affairs 
are  not  in  as  bad  condition  as  was  thought  by  many. 
So  far  as  the  receivers  have  been  able  to  discover, 
the  total  liabilities  of  all  the  interested  properties 
amount  to  $2,324,847.04,  and  the  total  assets,  includ- 
ing a  balance  of  $305,563.04  to  be  accounted  for, 
amount  to  exactly  the  same  figures. 

Real-estate  men  say  that  plans  are  already  well 
under  way  for  an  extension  of  the  Chicago  Union 
Loop.     An  extension  south  on  Fifth   Avenue,  east 


on  Polk  Street  and  along  Wabash  Avenue  to  Van 
Buren  Street,  they  say,  is  planned.  This  extension, 
it  is  said,  would  provide  a  station  at  Fifth  Avenue 
and  Harrison  Street  to  accommodate  passengers  on 
railroads  running  into  the  Grand  Central  station 
and  another  to  accommodate  passengers  from  the 
Dearborn    Street    depot. 

Since  the  Public  Service  Corporation  got  control 
of  the  trolley  lines  in  Northern  New  Jersey  there 
has  been  mtich  discord  among  the  employes,  and 
recently  150  of  them  were  discharged,  it  is  believed, 
because  they  were  prominent  in  the  union.  Presi- 
dent W.  D.  Mahon  of  the  International  Lbiion  of 
Street  Railway  Employes  is  now  in  Newark  to  aS; 
certain  the  cause  of  the  discharge  of  the  men,  and 
it  is  probable  that  a  strike  of  the  1,400  trolley  em- 
ployes will  be  ordered. 

Discussion  is  rife  in  Cincinnati  again  in  regard  to 
the  erection  of  a  new  union  depot.  It  is  of  interest 
to  electric  railway  men  from  the  fact  that  it  will  be 
arranged  to  accommodate  traction  roads  as  well  as 
steam  lines.  W.  Kelsey  Schoepf  of  the  Cincinnati 
Traction  Company  is  one  of  the  leaders  in  the  move- 
ment. Such  a  depot  a^  is  proposed  will  cover  about 
a  square  and  a  half,  and  will  cost  somewhere  be- 
tween $8,000,000  and  $io,oco,ooo.  It  is  planned  to 
have  its  own  terminals  and  no  railroad  will  have 
any  interest  in  it. 

It  is  said  that  a  syndicate  composed  principally 
of  Pittsburg  men,  ainong  whom  are  T.  M.  Latimer, 
Isham  Sedgwick  and  C.  T.  Manning,  proposes  build- 
ing an  electric  railway  across  Nicaragua,  Central 
America.  The  plans  are  to  obtain  possession  of  the 
Nicaragua  steam  railroad  owned  by  that  govern- 
ment and  running  from  Port  of  Corinto  on  the 
Pacific  coast  to  Granada  on  Lake  Nicaragua,  a  dis- 
tance of  i6r  miles.  The  road  then  will  be  elec- 
trically converted  and  operated  in  connection  with 
one  extending  from  Managua  to  the  Pacific  Ocean. 
The  entire  system  will  be  approximately  500  miles 
long    and    operated    by   waterpower   at    Matagaloa. 


AUTOMOBILES. 


The  Evanston  (III.)  Fire  Department  was  called 
out  recently  to  put  out  a  fire  in  an  automobile.  Be- 
fore the  departiTient  arrived,  however,  the  fire  had 
been  extinguished  by  the  use  of  a  bottle  of  seltzer 
obtained   from  a  nearby  drug  store. 

In  a  recent  discussion  on  electric  automobiles 
before  the  London  Institution  of  Civil  Engineers 
some  figures  were  given  as  to  the  measured  tractive 
resistance  at  starting  of  a  London  omnibus.  It  was 
found  that  a  pull  of  39  pounds  per  ton  was  needed 
in  the  case  of  dry  asphalt,  49%  pounds  for  wood 
pavement  and  104  pounds  per  ton  for  dry  inacadam. 
Curiously  enough,  on  greasy  asphalt  the  initial 
starting  ptill  was  found  to  be  nearly  79  pounds  per 
ton. 

The  Anlteuser-B'usch  Brewing  Association  of  St. 
Louis  will  introduce  an  automobile  service  for  the 
delivery  of  beer  about  the  city.  Already  two  auto- 
trucks 24  feet  long  by  10%  feet  wide  have  been 
put  into  service,  and  others  will  be  added.  The 
motive  power  is  electricity  with  gearing  adaptable 
to  a  speed  of  20  miles  an  hour.  The  capacity  is 
30,000  pounds  each,  and  the  tires  necessary  for 
such  work  are  e:;tra  heavy — three  inches  in  width. 
The  cost  of  each  truck  is  $2,700 


SOCIETIES  AND  SCHOOLS. 

At  the  meeting  of  the  board  of  directors  of  the 
American  Institute  of  Electrical  Engineers  on  Sep- 
tember 25th,    108  associate   luembers  were  elected. 

The  Agricultural  College  of  South  Dakota  has 
added  to  its  supply  of  laboratory  apparatus  at  Engi- 
neering Hall  several  dynamos  and  motors,  a  number 
of  measuring  instruments  and  a  ioo,ooo-pound-ca- 
pacity  testing  machine. 

The  Casino  Technical  Night  School  of  East  Pitts- 
burg, Pa.,  anjiounces  courses  in  mechanical  elec- 
trical engineering,  mechanical  steam  engineering  and 
shop  practice.  The  school  will  be  in  session  every 
evening  except  Saturdays  after  shop  hours,  and  each 
course  will  be  completed  in  two  years'.  The  presi- 
dent  is  Henri   F.  Chadwick.   B.   S. 


PUBLICATIONS. 


In  a  bulletinj  from  the  Thos.  E.  Oark  Wireless 
Telegraph^Telephone  Company  of  Detroit  is  a  good 
description  of  this  type  of  apparatus.  Diagrams  are 
given  showing  coiinection  for  a  sending  and  receiv- 
ing set,  accompanied  by  descriptive  matter,  making 
clear  the  method  and  principles  of  operation. 

The  Pittsburg  Transformer  Company  of  Pitts- 
burg, Pa.,  is  distributing  a  neat  little  calendar  for 
the  monith  of  October  along  with  a  leaflet  reminding 
the  trade  that  the  demand  for  Pittsburg  transfonii- 
ers  is  on  the  increase  and  noting  that  these  trans- 
formers have  always  given  the  service  which  the 
customer  has  a  right  to  expect. 

Electrical  supplies  manufactured  by  the  Perkins 
Electric  Manufacturing  Coiupany  of  Bridgeport, 
Conn.,  are  listed  in  a  compact  catalogue  of  pocket 
size,  covered  with  dark  green  buckram,  bearing  a 
front-cover  design  of  a  nickel-plated  flush  plate 
with    two    rotary    flush    switches.    The    back-cover 
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design  is  a  key  socket,  witli  shade-holder  rigidly  at- 
tached to  the  shell,  which  is  one  of  the  new  devices 
shown  for  the  first  time  in  this  catalognc.  The 
catalogue  lists  about  1.200  articles,  each  article  hav- 
ing an  individual  catalogue  number  and  telegraph 
code  word.  The  illustrations  throughout  are  fine 
half-tones.  Inquiries  for  the  catalogue  may  be  sent 
to  any  electrical  supply  house  in  the  country,  as  the 
company  is  not  distributing  this  direct  to  the  con- 
sumer. 

"Norbitt  Specialties,"  as  a  means'  of  electric  dec- 
oration, are  described  and  illustrated  in  an  inter- 
esting catalogue  sent  out  by  the  Crouse-Hinds  Elec- 
tric Company  of  Syracuse,  N.  Y.  Not  only  are 
some  interesting  pictures  shown  of  the  artistic  ef- 
fects obtained  with  the  lights  in  street  scenes  and 
the  like,  but  also  details  of  the  different  devices, 
such  as  sockets,  lamp  bases,  moulding  fixtures,  etc.. 
used  in  temporary  installations.  Much  of  this  ap- 
paratus is  also  used  in  sign  work  and  window- 
illumination,  where  the  work,  though  not  perma- 
nent, is  left  in  for  a  considerable  length  of  time. 
Another  useful  article  spoken  of  is  the  Norbitt 
weatherproof  socket,  which  finds  ready  application 
for  outside  work.  In  this  socket  the  leads  are  fas- 
tened to  the  contacts  without  the  use  of  solder, 
making  the  renewal  or  alteration  in  length  of  the 
lead  a  simple  matter.  There  is  a  special  fixture  cap 
used,   making  the  socket  waterproof. 

The  Emerson  Electric  Manufacturing  Company  of 
St.  Louis,  Mo.,  has  issued  three  new  bulletins,  Nos. 
3041.  3042  and  3044.  The  first  mentioned  describes 
a  direct-current  power  motor  of  the  enclosed  bipolar 
type.  These  motors  are  for  very  light  work,  being 
from  one-sixteenth  to  one-eighth  horsepower,  run- 
ning at  from  1.2CO  to  2.400  revolutions  per  minute. 
Directions  are  given  for  running  the  motor,  also 
descriptions  of  the  parts.  Bulletin  No.  3042  deals 
with  a  type  of  direct-current  motor  designed  espe- 
ciall}'  for  individual-motor  drive.  These  motors 
are  built  in  sizes  ranging  from  one-eighth  to  2V1; 
liorsepoW'er.  The  machine  is  compact  and  pleasing 
in  appearance.  The  armature  and  commutator  are 
mounted  on  a  cast-iron  sleeve  instead  of  being  as- 
sembled directly  on  the  shaft.  Bulletin  No.  3044 
describes  polishing  and  grinding  motors.  Each  out- 
fit is  self-contained,  bearing  a  polisher  and  grinder 
on  the  ends  of  the  shaft.  These  motors  are  made 
for  either  alternating  or  direct  current,  one-sixth 
horsepower  being  the  largest   size. 


POWER  TRANSMISSION. 

The  Knox  Construction  Company  will  erect  a  new 
power  house  at  Depere,  Wis.,  at  a  cost  of  $100,000. 

Plans  are  being  prepared  at  the  Bureau  of  Yards 
and  Docks  at  Washington,  D.  C.  for  a  brick  and 
steel  power  house  for  the  League  Island  navy  yard 
at    Philadelphia. 

The  Butte  and  Anaconda  Power  Coiupany  has 
been  incorporated  in  Montana.  The  company  is  cap- 
italized at  $ico,ooo  and  will  erect  a  large  power  plant 
on  the  Missouri  River,  20  miles  from  Helena,  where 
electric  power  will  be  generated.  H.  N.  Carroll  and 
.A.  W.  Martin  cf  Helena  are  interested  in  the  project. 


TELEGRAPH. 


The  German  cable  steamer  Von  Podbielski  has 
arrived  at  New  York  from  the  Azores.  She  will 
lay  the  shore  end  of  a  new  cable  from  Coney  Island 
to  a  point  no  miles  to  sea  for  the  North  German 
Sea  Cable  Company.  The  other  part  of  the  cable 
will  be  laid  from  the  Azores  to  meet  this  part.  It 
is  expected  that  the  cable  will  be  completed  within 
a  year. 

The  Western  Union  Telegraph  Company  has  run 
a  special  wire  from  Ponca  City  and  Blackwell  to 
connect  with  Kansas  City,  Chicago  and  New  York, 
to  be  used  exclusively  for  market  reports  from  Kan- 
sa.s  City  and  the  East,  The  company  is  stringing 
two  new  lines  from  Topeka,  one  to  Wellington  and 
Ihc  other  to  Arkansas  City,  to  be  used  for  the  rail- 
road service. 

Considerable  interest  is  being  manifested  in  the 
coming  telegraph  tournament  to  be  held  in  Phila- 
delphia on  October  30th  and  31st.  Telegraphers 
both  in  this  country  and  abroad  respond  liberally 
to  the  requests  of  the  managers  of  the  undertaking, 
who  are  sparing  no  cncrg>'  to  bring  out  the  most 
expert  skill  and  make  the  tournament  a  success. 
All  interested  in  the  telegraph  profession  are  urged 
to  assist  the  management  in  every  way.  All  money 
collected,  less  legitimate  expenses,  will  be  paid  out 
in  prizes. 


MISCELLANEOUS. 

The  southeast  eni.1  of  the  new  plant  of  the  West- 
ern Electric  Company,  in  course  of  construction  at 
Twenty-second  Street  and  Forty-eighth  Avenue, 
Chicago,  collapsed  rexrently,  killing  one  w'orkman 
and  injuring  16.  The  work  was  behig  done  by  the 
William  Grace  Company  and  the  cause  of  the  acci- 
dent has  not  been  determined. 

In  the  propagation  of  Hertzian  waves  it  has  been 
proposed  by  Mr.  R.  Blochmann  that,  instead  of 
sending  the  electrical  impulses  out  into  space  from 
an  aerial  wire  or  antenna,  from  which  they  burst 
like  explosions,  they  be  sent  out  through  lenses. 
A  lense  of  high-dielectric  constant  such  as  glass 
or  paraffin  should  serve  to  concentrate  the  waves 
in  a  certain  direction  which  would  be  of  great  ad- 
vantage in  sending  messages  secretly  from  one  sta- 
tion  to  another. 

The  largest  steam-turbine  generating  unit  yet  at- 
tempted will  be  that  of  the  Essen  Electricity  Supply 
Works  in  Germany.  This  steam  turbine  will  be  of 
the  horizontal  type,  about  23  feet  long  and  direct 
coupled  to  its  shaft  will  be  two  s,ooo-kilowatt,  three- 
phase  alternators  and  a  1,500-kilowatt  direct-current 
machine.  Under  ordinary  load  conditions'  these 
generators  will  absorb  10,000  horsepower  at  the  tur- 
bine shaft.  The  coiuplete  unit  will  be  about  60 
feet  long  by  10  feet  in  height  and  width. 

Louis  Gathmann,  inventor  of  the  Gathmann  shell 
recently  tested  at  Sandy  Hook  by  army  officers,  has 
in\'ented  an  airship  which  he  believes  will  solve 
the  problem  of  aerial  navigation.  The  ordinary 
electric  fan,  inverted  so  that  the  fan  revolves  hori- 
zontally, is  the  basis  of  Gathmann's  ideas.  He  has 
worked  out  a  machine  with  huge  fans,  measuring 
36  feet  from  tip  to  tip,  which  revolve  at  a  speed 
of  260  revolutions  a  minute,  and,  pushing  the  air 
from  underneath,  cause  the  car  attached  to  rise 
from  the  earth. 

The  Glasgow  Engineer  and  Iron  Trades  Adver- 
tiser says  that  according  to  a  report  on  the  manu- 
facture of  steel  in  the  electric  furnace  recently  made 
by  H.  Goldschmidt.  about  4,000  horsepower-hours 
are  needed  to  produce  one  ton  of  steel  from  the 
ores,  and  i,3C0  horsepower-hours  for  the  production 
of  steel  from  scrap  iron.  The  costs  are  near  80 
shillings  per  ton,  except  in  the  case  of  the  Gysinge 
manufacture,  where  the  high  cost  of  production — 
172  shillings — is  in  accordance  with  the  high  quality 
of  the  product  obtained. 

At  a  picnic  given  binder  the  auspices'  of  the  Chi- 
cago Building  Trades  Council  a  novel  and  amusmg 
ball  game  was  played  for  the  benefit  of  the  strikers 
of  the  Kellogg  Switchboard  and  Supply  Company. 
One-armed  men  made  up  one  team,  while  the  other 
was  composed  wholly  of  men  who  had  lost  a  leg 
each.  While  the  latter  were  handicapped  in  run- 
ning bases  they  won  the  game  by  a  score  of  eight 
to  six.  due  to  their  superiority  over  their  one-armed 
opponents  in  batting  and  fielding.  The  only  disap- 
pointment of  the  game  is  said  to  have  been  that  no 
one-eyed  man  could' be  found  to  act  as  umpire. 

Still  another  application  has  been  found  for  elec- 
tricity. This  time  it  is  an  electric-road  roller.  In 
building  a  large  dam  in  France  it  was  found  that  a 
steam  roller  was  impracticable  on  account  of  the 
scarcity  of  fuel.  Waterpower.  on  the  contrary,  was 
abundant,  so  a  small  generating  plant  was  built,  and 
soon  electric  power  was  doing  the  work.  The  roller 
carried  an  i8-horsepower  motor,  driving  the  rear 
rollers  by  a  worm  gear.  A  speed  of  from  one 
to  four  miles  an  hour  was  attainable,  and  great 
coiTipactness  of  the  dam  materials  was  obtained,  for 
the    whole  machine   weighed   7,700  pounds. 

In  Rouen,  France,  a  new  form  of  suspension 
bridge  has  been  built  over  the  Seine.  The  towers 
of  the  bridge  are  66  meters  high  and  are  connected 
by  an  upper  structure  143  meters  in  length — 50 
meters  above  the  water.  From  this  upper  span  a 
moving  platform  is  suspended  a  few  meters  above 
the  surface  of  the  stream,  and  upon  this  wagoiis 
and  pedestrians  are  transported.  This  platform  is 
moved  back  and  forth  by  a  cable  winding  about  a 
drum  which  is  turned  by  electric  motors.  One 
and  one-fourth  minutes  are  said  to  be  occupied  by 
the  transit.  Other  similar  bridges  are  planned  at 
Bilbao.   Spain,  and  Bizerta,  Tunis. 

New  locomotive  shops  have  recently  been  com- 
pleted at  Sioux  City.  Iowa,  by  the  Chicago,  St.  Paul. 
Minneapolis  and  Omaha  Railroad  Company,  and 
are  designed  for  electric  drive  throughout  The 
plant  consists  of  a  machine,  erecting  and  paint  shop 
under  one  roof,  boiler  and  blacksmith  shops  under 
another,  and  a  transfer  table  between.     There  is  also 


a  separate  building  for  the  power  plant.  The  power 
house  is  60  by  96  feet  and  is  divided  into  two  rooms, 
one  for  the  boilers  and  one  for  the  engines  and 
generators.  The  stack  is  125  feet  high  and  five 
feet  six  inches  inside  diameter.  There  are  three 
Heine  boilers  of  150  horsepower  each,  designed  to 
carry  a  maxiiuum  pressure  of  160  pounds.  The  two 
units  in  the  power  room  consist  of  14  and  24  by  14- 
inch  Westinghouse  compound  engines,  direct-con- 
nected to  125-kilowatt,  220-volt,  two-phase  alternat- 
ors, which  furnish  the  power  and  lights  for  the  shop. 


TRADE  NEWS. 


It  is  reported  that  negotiations  are  in  progress 
by  wdiich  the  Osborn-Morgan  Company  of  Cleve- 
land may  dispose  of  its  arc-lamp  department  to  the 
Crouse-Hinds  Electric  Company  of  Syracuse,  N.  Y. 

The  Standard  'Vitrified  Conduit  Company  of  New 
York  has  passed  into  the  hands  of  the  Continental 
Trust  Companyof  the  City  of  New  York  as  receiver. 
The  factories  of  the  Standard  company  continue 
in  regular    operation. 

The  Standard  Underground  Cable  Company  of 
Pittsburg,  Pa.,  announces  the  removal  of  its  San 
Francisco  office  from  the  Mills  Building  to  more 
con-tmodious  quarters  in  the  Crossley  Building  at 
Mission  and  New  Montgomery  Streets. 

Copper  prices  remain  nominally  the  same  as  last 
month  ;  that  is,  about  13%  cents  a  pound,  but  there  is 
an  uncertainty  regarding  the  market  that  is  against 
free  buying.  The  resumption  of  operation  of  the 
large  smelters  which  have  been  shut  down  will  have 
a  decided  effect  in  increasing  the  supply  of  copper, 
and  the  question  of  finding  a  market  will  be  a 
problem. 

H.  B.  Kirkland  of  the  American  Circular  Loom 
Company  passed  through  Chicago  last  week  in  com- 
pany with  Manufacturers'  Agent  John  R.  Cole.  33 
Second  Street,  San  Francisco,  Cal.  Mr.  Cole  has 
been  on  an  eastern  trip,  and  took  this  opportunity, 
along  with  Mr.  Kirkland,  to  mingle  with  the  Chi- 
cago electrical  fraternity.  Western  Manager  Thomas 
G.  Grier  of  the  American  Circular  Loom  Company 
reports  a  handsome  business  in  conduit.  In  fact, 
the  American  Circular  Loom  Company  was  never 
in  a  more  prosperous  condition.  Mr.  Kirkland  also 
slates  that  business  all  over  the  United  States  is  in 
most  gratifying  shape. 


BUSINESS. 


H.  H.  Mans  of  H.  H.  Maus  &  Co..  pole  dealers, 
Philadelphia,  has  just  returned  from  the  firm's 
southern  mills  and  reoorts  everything  in  good  shape 
for  a  big  fall  trade.  Prompt  shipments  can  be  made 
from    stock   on    hand. 

Among  the  recent  contracts  secured  by  the  Gould 
Storage  Battery  Company  of  New  York  are  in- 
stallations for  the  Lexington  Street  Railway  Com- 
pany, Lexington,  Ky..  Easton  Power  Company,  Eas- 
ton.  Pa.,  and  the  Northampton  Power  Company, 
Easton,  Pa. 

The  purchasing  and  traffic  department  of  the  Allis- 
Chalmers  Company,  now  at  Chicago,  will  shortly  be 
moved  to  Milwaukee,  where  about  60  per  cent,  of  the 
purchasing  business  is  now  done.  A  large  office 
force  will  remove  to  Milwaukee  when  the  change 
takes  place. 

Stuart  S.  Crippen,  secretary  of  the  L.  B.  Allen 
Company  of  Chicago,  manufacturer  of  the  well- 
known  Allen  soldering  paste,  commutator  lubricant 
and  similar  products,  reports  an  unusual  demand  for 
these  products.  The  Allen  soldering  paste  is  really 
the  soldering  stick,  put  up  in  paste  form  to  meet 
special  demands  where  a  soft  flux  is  most  conve- 
nient. It  can  beu  sed  on  all  metals  and  is  said  !o 
Ije  valuable  because  it  will  not  sputter  and  ruin  the 
appearance  of  the  work.  The  Allen  commutator 
lubricant  is  especially  prepared  for  use  on  cornnni 
tators  using  copper  or  carbon  brushes. 

The  American  District  Steam  Company  of  Lock- 
port.  N.  Y.,  is  'Constantly  miaking  improvements  in 
its  methods  of  construction  and  says  that  its  insula- 
tion is  so  good  that  the  loss  from  radiation  in  the 
pipes  underground  is  considerably  less  than  two  per 
cent.  The  company  has  just  closed  a  contract  for 
two  large  exhaust  steaaii-heating  plants  in  Detroit, 
Mich.,  to  be  finished  this  season,  and  is  now  ship- 
ping material  for  an  underground  plant  at  New 
Orleans.  The  casing  used  by  the  company  for  in- 
sulating steam  mains'  is  being  used  extensively  by 
railroad  companies  in  insulating  underground  steam 
pipes  around  the  stations  and  yards. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


739^82.  Joint  Cover  or  Kick  Plate.  Christian  C. 
Bohn,  New  York,  K.  Y.  Application  filed  Feb- 
ruary 21,  1903. 

Longitudinal    channels   in^  a,  molding   abutting  with   the 
conduits  carry  an  electrical  conductor. 

739^7-     Wireless    Telegraphy.     Elmer   E.    Butcher, 
North  Ridgeville,  Ohio.     Application  filed  April 
II.    1903. 
Independent    electrically    operated    switches    alternately 


Issued  f  United  Slates  Patent  Office)    Sef-lcmber  22,  igoj. 

connect  and  disconnect  the  conductor  with  the  receiver 
and  transmitter  respectively,  according  to  the  sending 
periods  of    tlic    transmitter.      (Sec   cut   on    next  page.; 

739,291.  Coin-controlled  Adjustable  Current  Trans- 
mitter. Melvin  D.  Compton,  New  York,  N.  Y. 
Application  filed  April  5,  1901,  Renewed  Feb- 
ruary 25,  1902. 

A    coin-controlled    adjustable    current-transmitter    com- 
prises an    apparatus   for  closing  the   supply-circuit,    means 


for  regulating  the  current  in  the  circuit,  retarding 
median  ism  for  delaying  and  controlling  the  opening  of 
the  circuit,  and  connections  between  the  current-regulat- 
ing means  and  the  time-allowance  devices  for  adjusting 
the  latter  in  accord  with  the  former. 

7.39t359-  Electric-light  Signal.  Valdemar  Taboule- 
vitsch.  Sselo  Alexandrowskoje,  near  St.  Peters- 
burg,  Russia.     Application  filed   May  14,    1902. 

To  produce  electric  sparks,  a  stationary  electrode  and  a 
reciprocating    electrode    provided    with    a    powder-holding 
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cavity  are  combined  with  means  within  the  cavity  for 
feeding  the  powder  between  tlie  electrodes,  operated  by 
the  vibration  of  the  containing  electrode. 

739,39^-    Electric  Attachment  for  Pianos.     George  H. 

Davis,  Orange,   N.  J.     Application  filed   May  9, 

1901. 

An  electromagnet  having  a  number  of  helices  in  circuit 
with  contacts  attracts  an  armature  provided  with  a  curved 
face  having  a  rocking  movement  over  the  poles  of  the 
magnet  to  actuate  the  piano  key  during  the  rocking  move- 
ment, the  flow  of  current  through  the  magnet,  whereby 
the  resistance  of  the  magnet  is  varied,  being  simultane- 
ously  changed. 

739,432.  Terminal  for  Storage  Batteries.  Jacob  W. 
Madigin,  Toronto,  Canada.  Application  filed 
January    10,    1903. 

Lead  or  non-sulphating  binding-ppsts  are  used  with  a 
sleeve  fitting,  having  located  on  projections  one  of  the 
terminal     wires.      Non-sulphating     means    for    holding    the 


739,5^4-  Regulator  for  Vapor  Generators.  Elihu 
Thomson,  Swampscott,  Mass.  Application  filed 
October   31,    1902. 

Electromagnetically  operated  valves,  with  a  thermostat, 
regulate  the  flow  of  liquid  fuel  to  the  fire  chamber  and 
also  the  flow  of  liquid  to  the  vapor  generator. 

739,5^9-  Apparatus  for  Locating  Short-circuits  in 
Electric  Lines.  William  W.  Woodruff,  Win- 
chester, Ky.,  assignor  of  one-half  to  James  M'. 
Pickrell,  Wiuchester,  Ky.  Application  hied 
March  19,  1903. 

Two  approximately  semicircular  electromagnets  are  ar- 
ranged on  opposite  sides  of  an  oscillatory  needle,  the 
poles  of  tile  magnets  being  disposed  in  close  pi"oximity 
to  the  opposite  poles  of  the  needle.  A  rheostat,  a  battery 
and  a  branch  circuit  are  in  the  line  circuit,  and  a  branch 
circuit  includes  the  other  magnet,  the  rheostat  and  the 
battery,  the  needle  being  held  in  a  state  of  equilibrium 
wlien  the  resistances  of  the  line  circuit  and  branch  cir- 
cuit are   equal.      (See  cut.) 


NO.  739,287. SPACE-TELE- 
GRAPH APPARATUS. 

sleeve  in  position  on   the  post,  so  that   none  of  the  parts 
liable  to  sulphate  are  left  exposed,  are  specified. 

739.433-  Electrical  Controller.  Gustave  C.  Marx, 
Elizabeth,  N.  J.,  assignor  to  the  Diehl  Manufac- 
turing Company,  Elizabethport,  N.  J.  Applica- 
tion filed  July  2,  1903. 

The  resistance  coils  are  contained  in  a  dustproof  case. 
Insulated  contact  points  are  connected  to  the  coils.  A 
spindle,  journaled  and  passing  through  the  easing,  carries 
a  contact  lever,  which  establishes  connection  between  the 
contact  points  within,   and  a   contact  plate. 

739469.  Insulated  Twin  Joint.  George  A.  Weber, 
New  York,  N.  Y.,  assignor  to  the  Weber  Rail- 
way Joint  Manufacturing  Company,  New  York, 
N.  Y.     Application  filed  May  28,   1903. 

Rail-seats  are  provided  to  carry  the  rails,  insulating  ma- 
terial  being  placed  between. 


NO.     739, 741. ^MAGNETIC    SEPARATOR. 

739.514-  Composition  for  Insulating  and  Water- 
proofing Various  Articles.  Ernest  A.  G.  Street, 
Paris,  France,  assignor  to  the  Societe  Anonyme 
le  Carbonc,  Levallois-Perret,  near  Paris,  France. 
Application  filed  August  4,  1902. 
An  electric  cell  has  the  outer  jar  or  liquid-container 
coated  with  a  solution  of  celluloid. 

739.518.  Railway  Block-signaling  System.  Herbert 
B.  Taylor,  Newark,  N.  J.  Application  filed  Au- 
gust   2,    1901. 

The  track  is  divided  into  blocks  or  sections  and  a  device 
located  near  the  track  is  adapted  to  produce  electrical 
oscillalions  in  the  surrounding  medium  during  the  entire 
time  that  the  <Iuvicc  is  in  operated  condition.  A  signal 
is  adapted  to  he  actuated  by  the  oscillations  and  indi- 
cates the  condition  of  the  track  in  advance  of  a  train- 
Track  devices  connected  with  each  of  the  blocks  and 
controlled  by  the  movement  of  the  train  cause  tlic  pro- 
duction and  i)roi)agation  of  the  electrical  oscillations  which 
actuate  the  signal. 


NO.     739,569-  —  SHORT-CIRCUIT     LOCATOR. 


739.572.  System  of  Motor  Control.  Albert  H.  Arm- 
strong, Schenectady,  N.  Y.,  assignor  to  the  Gen- 
eral Electric  Company,  Schenectady,  N.  Y. 
Application  filed  June  15,  1900. 

A  controller  operated  by  a  motor  may  be  returned 
automatically  to  its  off  position.  A  limiting  device  con- 
trols the  operation  of  the  motor  and  a  switch  in  circuit 
with  the  motor  is  controlled  by  a  master  controller. 

739.577-  Motor-control  System.  Charles  E.  Barry 
and  William  O.  M'undy,  Schenectady,  N.  Y., 
assignors  to  the  General  Electric  Company, 
Schenectady,  N.  Y.  Application  filed  May  8, 
1902. 

In  a  motor-control  system  several  motors,  a  rheostat  and 
a  controller  adapted  during  a  movement  in  one  direction 
to  cause  the  rheostat  to  be  connected  in  circuit  with 
each  of  the  motors  successivelj'  are    tlie    features. 

739.5S8.  Electric  Braking.  Frank  E.  Case,  Schenec- 
tady, N.  Y.,  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
July  6,   1900. 

The  motors  are  so  connected  that  they  may  operate  as 
momentum-driven  generators  supplying  current  to  actu- 
ate electric  brakes,  and  means  are  provided  whereby  the 
magnetization  of  the  brake-actuating  devices  may  be  re- 
duced, as  the  speed  of  the  vehicle  or  train  decreases, 
without  reducing  by  a  corresponding  amount  the  current 
generated  by   the  motors. 

739>599-  Searchlight  Projector.  John  L.  Hall, 
Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Applica- 
tion filed  February  24,  1903. 

A  stationary  base  carries  a  turn-table  mounted  to 
rotate  on  the  stationary  base,  the  turn-table  carrying  the 
projector-drum.  A  motor  suspended  from  the  under 
side  of  the  turn-table  actuates  means  for  training  the 
projector  in  altitude. 

739,601.,  Metal-working  by  Electricity.  Daniel  E. 
Johnson,  Hartford,  Conn.  Application  filed 
March  14,  1903. 

In  combination  with  an  electric  welding  device  is  a  cir- 
cuit carrying  a  single-phase  alternating  current  from  the 
secondary  element  of  a  transormer.  A  number  of  cir- 
cuits carry  alternating  currents  of  different  phases  to  the 
primary  elements  of  a  second  transformer,  the  second- 
ary elements  of  which  arc  bridged  and  connected  with 
the  primary  element  of  the  first  transformer. 

739.632.  Trolley  Catcher  and  Replacer.  James  V. 
Ainsworth,  Los  Angeles,  Cal.  Application  filed 
January  22,    1903. 

An  attachment  for  trolley-wheels  consists  of  a  cylinder, 
a  pistou-head  and  piston-rod,  adapted  to  reciprocate 
within  tlie  cylinder,  the  rod  extending  above  the  cover 
of  the  cylinder.  Arms  extending  outwardly  are  secured 
to  the  piston-rod  with  devices  for  reciprocating  the  piston- 
head  and  rod.  Arms  are  carried  upon  the  end  of  the 
piston-rod  whereby  the  trolley  wire,  caught  and  retained 
by  the  arms,  is  held  in  a  plane  above  or  below  the  normal 
position  of  the  wire. 

739.636.  Switchboard  for  Telephones.  George  F. 
Archer,  New  York,  N.  Y.  Application  filed 
February  4,  1903, 

Combined  arc  a  rocking  member  provided  with  op- 
positely disposed  bevels  and  spring  contacts  o]ipositcly 
disposed  relatively  to  the  rocking  member  and  provided 
with  members  for  engaging  the  bevels,  closing  the  con- 
tacts. Also  mechanism,  controllable  at  will,  for  causing 
the  rocking  member  to   release   the   contacts. 

739j67I-     Support  for  Electric  Fixtures.     Charles  A. 
Flannan.    New    York.    N.    Y.     Application    filed 
May  6,   1902. 
Conduit  ])ipc   extends   into  the   junction-box,  and   a  fix- 
Inre-lianger    is  screwed    to   the    conduit  pipe,    and,    imping- 
ing   directly    against    the    Iiox,    is    provided    with    a    longi- 
tudinal euii<huior-i>assage  for  the  wires. 


739,672.  Electric  Switch.  John  Harisberger,  Seattle, 
Wash.     Application  filed  January  26,   1903. 

Fixed  terminals  are  inclosed  by  insulators,  provided 
with  fixed  openings.  The  insulators  may  be  turned  about 
the  fixed  terminals  to  permit  of  the  making  of  a  contact 
with  the  terminals,  which  are  connected  by  a  bridging- 
conductor. 

739,685.     Thermostatic      Electric-circuit      Controller. 

Christian    Klopfanstein    and    Godfried     Klopfan- 

stein,    Utica,    N.    Y.     Application    filed    January 

15.   1903. 

An  electric  circuit,  including  an  alarm  signal,  is  opened 
or  closed  by  the  expansion  or  contraction  of  a  substance 
responsive    to    heat    variations. 

739,695-  Electricity  Meter.  William  M.  Mordey  and 
Guy  C.  Fricker,  Westminster,  England.  Appli- 
cation  filed   January    10,    1902. 

A  meter  of  the  clock  type  is  started  by  the  insertion 
of  a  proper  coin,  the  movement  being  stopped  automat- 
ically   when   the   amount   of   current   paid    for   has  passed 

through. 

739.741-  Apparatus  for  Magnetic  Separation.  Ben- 
jamin H.  Sweet,  Brooklyn,  N.  Y.  Application 
filed  June  14,  1902. 

Pole-pieces  separated  by  an  interval  constituting  a  mag- 
netic field,  are  supplied  with  a  magnetizable  cylinder  sur- 
rounding one  pole-piece.  A  second  magnetizable  cylinder 
moves  at  a  lower  speed  and  surrounds  the  other  pole- 
piece,  the  periphery  passing  below  a  portion  of  the  first 
cylinder.  There  is  also  a  deflecting  device  for  assur- 
ing the  delivery  upon  the  lower  cylinder  of  the  particles 
thrown  off  by  centrifugal  force  from  the  upper  cylinder. 
(See  cut.) 


NO.   739.776. — SYSTEM    OF    MOTOR    CONTROL. 

739>77^-  Controlling  Electric  Motors.  Harold  W. 
Buck,  ■  Niagara  Falls,  N.  Y.,  assignor  to  the 
General  Electric  Company,  Schenectady,  N.  Y. 
Original  application  filed  November  17,  1900. 
Divided  and  this  application  filed  August  9,  1901. 

An  engine-driven  generator  is  electrically  connected  to 
the  main  motor,  and  a  pilot-motor  actuates  the  valve-gear 
of  the  engine.  A  synchronous  electromotive  device  is  op- 
eratively  connected  to  the  switch  of  the  pilot-motor,  and 
means  for  operating  the  device  in  accordance  with  the 
movement  of  the  body  to  be  moved  are  provided.  (See 
cut.) 

EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Office)  that  expired  on 
September   28,    1903 : 

349.715.  Electric  Motor.  Enos  T.  Higham  and  Daniel  Hig- 
ham,  Philadelphia,  Pa.,  assignors  of  one-third  to  James 
M.  Jones,  Philadelphia,  Pa. 

349.716.  Dynamo  Electric  Machine.  Enos  T.  Higham  and 
Daniel  Higham,  Philadelphia,  Pa.,  assignors  of  one-third 
to  James  M.  Jones,  Philadelphia,  Pa. 

3 49 1 739-  Underground  Conduit  for  Electrical  Conductors. 
Charles  G.  Perkins,  New  York,  N.  Y.,  assignor  to  the 
Imperial   Electric  Light    Comjiany,    New  York,    N.   Y. 

349,767.  Passenger  Recorder.  Augustus  Torrey,  Detroit, 
Mich.,    and    Dennis    G.    Casey,    Cylon,    Wis. 

349>797-     Electric  Subway.     Julius  M.  Jagel,  Brooklyn,  N.  Y. 

349,809,  Coupling  Device  for  Electrical  Conductors.  Charles 
G.  Perkins,  New  York,  N.  Y.,  assignor  to  the  Imperial 
Electric  Light  Company,  New  York,   N.  Y. 

o49»S39.  Telephone  Apparatus.  Patrick  Gannon,  107  St. 
George's  road,    County  of  S\n-rey,   England. 

349.893.  Insulator  for  Electrical  Conductors.  Samuel  G. 
McGill,  Keene,  N.   H. 

349,912.  Coinpound-woimd  Dynamo  Electric  Machine.  Elihu 
Thomson,    Lynn,   Mass. 

349,927.  Electric  Railway  Signal.  William  Daves,  Crans- 
lons,  N.  Y. 

349,945-  Quadruplex  Telegraph.  Wflliam  Maver,  Jr.,  Jersey 
City,  N.  J.,  assignor  to  the  Baltimore  and  Ohio  Telegraph 
Company,  Baltimore,   Md. 

349.975.  Automatic  Telephone  Exchange  System.  John  H, 
Itickford,  Salem,  Mass.,  assignor  of  one-third  to  S.  Fred 
Smith.    Salem.   Mass. 

:->49.976.  Automatic  Telephone  Exchange  System.  John  H. 
nickford,  Salem,  Mass.,  assignor  of  one-third  to  S.  Fred 
Smith.  Salem,  Mass. 

349. 999-  Electric  Arc  Lamp  Protector.  George  Jeffrey,  De- 
troit, Mich.,  assignor  to  T.  P.  Tuile,  Detroit,  Mich. 

350,000.      Dynamo    Electric    Machine.     James   Jenkins,    Phila-. 
delphia,   Pa.  •      _ 

350,003.  Dynamo  Electric  Machine.  Rankin  Kennedy,  Pais- 
ley, County  of  Renfrew,  assignor  to  David  Graham,  Glas- 
gow, Scotland. 

350,046.  Electric  Lamppost.  Harry  M.  Doubleday,  New 
York,  N.  Y.,  and  James  Lyman,  Middlefield,  Conn., 
assignors  of  one-half  to  James  S.  Humbird  and  Frank  S, 
Marr,  lioth  of  Harrisburg,  Pa. 
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\"ol.  XXXIII. 

Electrical  Features  of  the  Chicago  Cen- 
tennial Celebration. 

During  the  wock  beginning  September  26lli  and 
ending  on  October  2d  Chicago  celebrated  the  cen- 
tennial anniversary  cf  the  founding  of  Fort  Dear- 
born by  the  War  Department  of  the  United  States 
government  on  the  site  of  the  present  city.  The 
year  1803  is  taken  as  the  date  of  the  first  perma- 
nent settlement  by  white  men  in  Chicago,  although 
the  community  did  not  arrive  at  the  dignit}'  of  in- 
corporation as  a  village  until  1833,  and  as'  a  city 
until  1S37.  The  celebration  took  a  rather  conven- 
tional form,  with  a  reception  for  old  settlers,  an 
Indian  encampment  in  Lincoln  Park  to  represent 
the  aborigines  of  other  days,  liiass-meetings  and 
banquets  for  the  inevitable  speech-making,  parades, 
a    display    of   fireworks,    and    the    like.     It    drew    a 
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clearly,  the  one  at  the  left  being  taken  in  the  day- 
time and  showing  the  picture  itself  as  well  as  the 
arrangement  of  the  ligh'ts,  of  which  there  were  over 
500.  The  night  picture  hardly  does  justice  to  the 
effect. 

On  the  evening  of  September  29th  there  was  a 
big  night  parade,  and  among  other  features  was  a 
display  of  floats,  many  of  which  were  lighted  by 
electricity.  One  of  these  floats,  that  of  the  Chicago 
Edison  Company,  is  illustrated  with  this  article,  and 
presented  a  handsome  appearance. 

The  float  was  18  feet  long  and  10  feet  wide,  draped 
entirely  with  white.  In  the  center  of  the  platform 
stood  a  representation  of  a  huge  incandescent  lamp 
six  feet  in  height.  This  consisted  of  a  framework- 
covered  over  with  fluffy  tissue  paper.  In  the  interior 
a  pedestal   bearing  incandescent  lamps  furnished  the 


attractions  whicli  brought  the  people  to  the  down- 
town districts  in  swarms,  could  not  help  but  have 
a  great  effect  on  the  business  of  the  traction  com- 
panies. On  Sunday.  September  27th,  people  flocked 
from  all  quarters  of  the  city  to  Lincoln  Park',  at- 
tracted by  the  Indian  encampment.  It  is  stated  that 
on  that  day  the  Chicago  Union  Traction  Company 
carried  I.ioo.coo  people  on  its  various  lines.  On  the 
nights  of  especial  attraction,  such  as  the  night  of  the 
parade  and  that  of  the  fireworks  display,  all  the  sur- 
face lines  and  elevated  roads  were  taxed  to  their 
utmost  capacity'. 


Electrical  Exports  for  August. 

The  electrical  exports  from  the  United  States 
for  the  month  of  August,  1903,  amounted  to  a  total 
value    of    $932,306,    as    compared    with    $821,057    in 


Decoralive  Painlint:  Seen  by  Dayliiiht. 

large  attendance  of  out-of-town 
sightseers,  and  the  downtown  dis- 
trict of  the  city,  in  honor  of  the 
event,  was  in  holiday  garb,  with 
flags,  bunting,  historical  pictures 
and  other  decorations  by  day  and 
electrical  illumination  in  special  de- 
signs by  night. 

Nearly  all  the  large  retail  estab- 
lishments were  decorated  with  elcc- 
tric-Iighl  embellishments  of  a  more 
or  less  elaborate  character,  the  most 
notable  of  these  being  displayed  by 
the  large  retail  stores  along  Stale 
Street 

The  large  granite  building  of  a 
well-known  department  store  at  State  and  Van  Buren 
Streets  was  decorated  in  a  rather  unusual  manner, 
arc  lamps  being  used  for  the  purpose.  Arc  lamps 
are  seldom  employed  for  work  of  this  kind,  but  the 
■effect  in  the  present  instance  was  creditable  and 
showed  off  the  large  stone  building  to  advantage. 
Xinety  arcs,  suspended  from  brackets  projecting 
from  window  openings,  were  placed,  and  were  of 
the  small,  semi-enclosed  variety  often  used  for  inside 
■work.  They  were  placed  in  rows  all  along  the  front 
«f  the  store,  a  row  at  every  floor.  Colored  outer 
globes  were  used  to  enhance  the  effect.  Current  was 
furnished  from  the  isolated  plant  on  the  premises. 
there  being  also  a  considerable  number  of  incan- 
■descent  lights  used  for  special   decoration. 

Further  north  on  State  Street,  on  a  building  at 
the  corner  of  Jackson  Street,  was  the  particularly 
■noticeable  incandescent-lamp  design  which  is  illus- 
trated in  the  two  upper  pictures  in  the  accompanying 
Xroup.  A  large  painting  representing  old  Fort  Dcar- 
■born  occupied  a  conspicuous'  position  near  the  central 
■part  of  the  front  of  the  building.  The  prominent 
features  c  f  the  scene  were  outlined  with  incandes- 
cent lamps,  some  of  them  having  colored  bulbs,  and 
when  these  were  lighted  at  night,  the  fort  and  river 
Dank,  with  the  Indian  in  his  canoe  stood  out  in 
)m»=    r,(    f^rc.      The    two    views    illustrate    the    idea 


Float  Typical  of  Electric  Lit^htini;  in  Ni|.'ht  Parade. 
ELECTRICAL   FEATURES   OF   THE   CHICAGO   CENTENNIAL    CELEBRATION. 

light  which  caused  the  big  lamp  to  stand  out  in 
bold  outline.  On  each  side  of  the  float  was  a  cir- 
cular device — a  sort  of  an  escutcheon — bearing  a 
design  of  a  large  incandescent  lamp  with  the  words 
"The  Electric  City,"  both  lamp  and  lettering  stand- 
ing out  in  small  white  lights  of  one  candlepower 
each.  Four  young  ladies,  dressed  in  white,  with 
miniature  lamps  in  their  headdress,  added  human 
interest  to  the  design.  The  float  was  drawn  by  six 
horses  with  fancy  trappings,  which  were  also  set  otf 
by    miniature    lights. 

To  furnish  power  for  thi.s  float  a  second  float, 
seen  in  the  rear  in  the  picture,  and  attached  to  the 
first  by  a  wire  rope  about  10  feet  long,  was  provided. 
'I'his  second  float  contained  a  storage  battery  of  80 
cells  of  automobile  batteries.  A  large  cable  con- 
nected the  two  cicctricall}'.  No  small  amount  of 
power  was  necessary,  when  it  is  known  that  there 
were  400  lights  in  all,  wired  in  series  multiple,  three 
lamps   in   scries. 

Many  other  interesting  floats  were  to  be  seen, 
among  others  that  cf  a  piano  company,  which  con- 
sisted of  a  large  canopy  supported  over  the  body 
of  the  float,  the  pillars  and  arches  being  all  outlined 
with   incandescent   lamps. 

Centennial  week,  bringing  as  it  did  hundreds  of 
thousands    of    visitors    to    the    city    and    furnishing 


The  .Same  Painting  with  Electiical  Illuinina- 
tioii. 

August   last  year.    An   increase   of 
111,249  is  thus  shown.     It  may  be 
interesting  to  note  that  this  increase 
is  due  to  the  large  amount  of  elec- 
trical   appliances    exported,    rather 
than      electrical      machinery.     This 
class  of  goods',  which  includes  tele- 
graph ■  and    telephone    instruments, 
shows    a   gain    for    the    month    of 
$256,679.     On   the    other   hand,    the 
exports      of      electrical      machinery 
show     a     decided     falling    off,   the 
amount  being  $145,430  less  than  for 
August   last  year.     Following   is   a 
comparison    of    the    figures :     Elec- 
trical   appliances — August,    1902,    $262,231 ;    August, 
i903,  $518,910.     Electrical  machinery — August,    1902. 
$558,826:  August,   1903,  $413,396. 

Classified  according  to  destination  the  exports  of 
electrical  machinery  from  the  United  States  during 
August  to  some  of  the  principal  buyers  were  as  fol- 
lows: LInited  Kingdom,  $127,600;  British  North 
America,  $104,738;  Japan,  $52,134;  Mexfco,  $27,462; 
British  Australasia,  $17,014;  British  Africa.  $14,387; 
Germany,  $9,752;  British  East  Indies,  $8,725;  Brazil, 
$6,383;-  Cuba,  $5,989;  France,  $2,850;  Central 
American    States   and   British   Honduras,   $2,717. 

It  will  be  seen  that  the  United  Kingdom  continues 
to  be  the  leading  importer  of  American  electrical 
machinery.  However,  the  value  of  this  class  of 
goods  exported  to  that  country  shows  a  falling  off 
of  $108,304  from  the  figures  of  August,   1902. 


lii  its  report  to  the  Illinois  Railroad  an, I  Ware- 
house Commission,  covering  the  y.ar  ended  June 
30th,  the  South  Side  Elevated  Railroad  Company 
of  Chicago  shows  gross  earnings  for  the  year  of 
$',555,044  and  total  operating  expenses  of  $856,127. 
For  the  corresponding  period  a  year  ago  the  gross 
earnings  were  $1,408,323  and  the  operating  expenses 
$760,212.  'J'he  increase  in  operating  expenses  is  due 
to  the  increased  wages  and  cost  of  material. 
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Overhead     Pole-line    Construction     and 
Operation  for  Central  Stations.' 

Bv  A.  H.  Manwaring  and  J.  T.  Hutchings. 

This  paper  treats  of  some  of  the  important  points 
to  be  considered  in  successful  pole-line  construction 
for  a  plant  supplying  current'  for  series  arc  lighting 
and  alternating  current  for  light  and  power,  and 
refers  especially  to  the  methods  in  vogue  in  those 
sections  of  Philadelphia  where  business  at  the  present 
time  is  not  sufficient  to  warrant  the  installation  of 
underground  wires. 

Poles. 

The  poles  most  frequently  used  are  chestnut,  south- 
ern cedar,  pine  and  iron.     Chestnut  poles,  when  well 
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FIG.     I.       OVERHEAD    POLE-LINE    CONSTRUCTION. 

seasoned,  are  preferable  for  general  line  use,  and 
are  purchased  to  conform  to  the  following  specifi- 
cations : 

The  poles  must  be  straight,  live  white  chestnut, 
having  all  bark  removed  and  knots  trimmed  flush 
with  the  surface.  The  poles  must  not  be  less  than 
8^.4  inches  in  diameter  at  the  top  and  have  the  fol- 
lowing dimensions  six  feet  from  the  butt :  Thirly- 
five-foot  poles,  13  inches  diameter;  40-foot  poles, 
14  inches  diameter;  45-foot  poles,  15  inches  diam- 
eter ;  50- foot  poles,  16  inches  diameter ;  55-foot  poles, 
17  inches  diameter ;  60-foot  poles,  18  inches  diam- 
eter. 

The  poles  should  be  well  shaved  witlr  a  draw- 
knife,  except  the  part  to  enter  the  ground,  which 
varies  in  length  from  five  to  seven  feet. 

Poles  are  roofed  at  the  top  to  form  a  right  angle. 
The  poles  are  "gained"  to  form  a  liat  of  about  five 
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FIG.    2.       OVERHEAD    POLE-LINE    CONSTRUCTION. 

inches  for  the  attachment  of  the  cross-arms,  which 
are  spaced^  24  inches  between  centers,  the  top  of 
the  first  arm  being  one  foot  from  the  top  of  the  pole. 
All  poles  upon  which  are  located  devices  requiring 
regular  inspc;.:ion,  should  be  provided  with  steps 
in  order  to  facilitate  this  work.  The  standard  step 
is  made  of  galvanized  iron,  one-half-inch  diameter 
by  nine  inches  long,  having  three  inches  of  thread. 
These  are  preferably  placed  15  inches  apart,  the  dis- 
tance between  the  two  steps  on  the  same  side  of  the 

I.  A  paper  (somewlial  abrjdced)  read  before  the  Association  of 
Edison  Illnminatini.'  Companies  at  tlie  Thousand  Islands,  near 
Clayton,  N,  Y,,  on  September  8,  1003,  The  authors  are  connected 
with  the  Philadelphia  lileclric  Company. 


pole  being  30  inches,  and  the  first  step  is  placed  six 
feet  from   the   ground. 

Poles  are  spaced  from  40  to  45  yards  apart,  de- 
pending on  circumstances,  and  all  end  and  corner 
poles  are  guyed  with  one-quarler-inch  or  three- 
eighths-inch  stranded  galvanized  wire.  In  long  lines 
every  tenth  pole  is  also  guyed,  the  wire  being  car- 
ried from  the  top  of  one  pole  lo  about  si.x  feet  from 
the  base  of  the  ne.xt.  Poles  are  periodically  inspected 
lo  determine  if  they  are  in  good  condition  and  per- 
fectly safe. 

Iron  poles,  generally  speaking,  should  be  avoided 
on  account  of  the  liability  of  shock  to  the  linemen 
when  working  on  live  wires.  The  use  of  these  poles, 
however,  cannot  always  be  dispensed  with,  and  when 
used  for  street  arc  lighting.,  the  lamp  should  be  so 
arranged  tliat  it  can  be  lowered  and  trimmed  from 
a  step  ladder,  thus  protecting  the  trimmer.  If  it  is 
found  necessary  to  suspend  the  lamp  from  a  bracket 
attached  directly  to  an  iron  pole,  thus  necessitating 
trimming  from  the  pole  itself,  a  portable  grounding 
wire  should  be  furnished  which  can  be  attached  to 
the  lamp,  thus  grounding  the  circuit  and  making 
it  perfectly  safe  for  the  trimmer.  This  arrangement 
has  been  found  to  work  very  satisfactorily  in  actual 
service,  although  some  trouble  has  been  caused  by 
the  trimmer  neglecting  to  remove  the  grounding 
wire  after  trimming  the  lamp.  This,  however,  has 
been  overcome  by  imposing  a  nominal  fine  for  each 
offense.  The  safety  of  the  trimmers  is  also  con- 
siderably increased  by  grounding  both  wires  of  the 
circuit  in  the  station  during  the  time  that  the  current 
is  off, 

Poles  of  southern  cedar  lack  mechanical  strength, 
and  nine  is  short-lived.  These  poles  are,  therefore, 
inferior  to  chestnut  and  should  not  be  used  when 
the  latter  is  obtainable. 

Junction    Poles, 

Junction  poles  in  the  past  have  caused  considerable 
trouble,  principally  due  to  the  manner  in  which 
Luanch  lines,  at  right  angles  to  the  main  line  were 
connected,  and,  further,  to  the  placing  of  fuse  bo.xes 
on  these  poles.  It  is  of  the  utmost  importance  that 
the  wiring  of  junction  poles  should  be  made  as  simple 
as  possible.  Branch  wires  should  be  attached  to 
reverse  arms,  and  the  connections  from  the  main 
to  the  branch  circuit  be  made  by  vertical  taps.  Un- 
der these  conditions,  the  junction  pole  will  be  safe 
and    accessible   to    linemen. 

Cross-arms. 

Cross-arms  should  be  made  of  selected  yellow  pine, 
free  from  knots  and  sap,  finished  on  all  four  sides 
and  having  the  upper  corners  chamfered,  e.xcept 
where  the  arm  bears  against  the  pole.  Cross-arms 
should  always  be  purchased  unpainted  in  order  to 
permit  of  rigid  inspection,  and  immediately  upon  ac- 
ceptance they  should  be  covered  with  three  coats 
of  good  white  lead  and  oil: 
Figs.  I  to  6  show  the  dimensions,  of  the  cross-arms 
Cross-arms  are  attached  to  the  poles  with  five- 
eighths-inch    through    bolts   with    nuts   and    washers. 

Braces. 

The  braces  are  made  of  galvanized  iron  28  inches 
long,  iVi  inches  wide,  three-sixteenths  inch  thick, 
having  a  hole  two  inches  from  each  end,  one  seven- 
sixteenths  inch  and  the  other  nine-sixteenths  inch 
in  diameter.  Carriage  bolts,  three-eighths  inch  by 
four  inches  are  used  for  attaching  the  braces  to  the 
cross-arms,  and  one-half  by  four-inch  lag  screws 
for  attaching  them  to  the  poles.' 

Pins, 

Locust  pins  iM:  by  nine  inches,  well  boiled  in  lin- 
seed oil,  are  preferable  for  lines  of  5,000  volts  and 
under. 

Insulators, 

Double-petticoat  glass  insulators  are  used  for  all 
series  arc  wires  and  secondary  distributing  wires. 
For  alternating-current  lines  of  2,000  volts  and  over, 
a  special  porcelain  insulator  is  used  in  Philadelphia, 

Lightning  Arresters, 

Lightning  arresters  are  required  primarily  for  the 
protection  of  transformers  on  the  line  and  of  appa- 
ratus in  the  station.  The  arrester  installation  for 
the  station  should  be  the  best  obtainable,  and  should 
be  so  placed  as  to  be  under  continual  supervision 
by  the  switchboard  attendant.  With  the  exception 
of  these,  no  lightning  arresters  should  be  placed  on 
the    main    line. 

Each  branch  line  should  be  protected  with  at  least 
one  set  of  lightning  arresters,  and  in  some  instances 
several  should  be  used,  depending  on  the  length  of 
the  branch  line,  location  of  the  transformers,  and 
the  nature  of  the  territory  covered.  All  lightning 
arresters  should  be  carefully  grounded,  and  it  should 
be  borne  in  mind  that  one  set  of  arresters  properly 
installed  is  superior  to  a  number  of  arresters  with 
poor  ground  connections. 

Lightning  arresters  should  not  be  directly  protected 
by  fuses,  but  they  should  be  arranged  with  suitable 
devices  to  easily  cut  them  out  of  circuit  for  inspec- 
tion. This  can  be  accomplished  by  the  use  of  suit- 
able fuse  bo,xes  having  copper  wire  substituted  in 
place  of  the  fuses,  or  line  switches  having  carrying 
capacities  equal  to  that  of  the  lines.  After  every 
heavy  electrical  storm,  lightning  arresters  should  be 
inspected  to  see  that  they  are  not  damaged,  and  peri- 
odic inspections  should  be  regularly  made  to  see 
that  the  gaps  are  clear  from  dirt  of  dust. 


Fuse  Boxes. 

The  following  are  a  few  of  the  necessary  require- 
ments of  a  satisfactory  fuse  box  on  alternating-cur- 
rent circuits  having  voltages  of  from  2,200  to  2,500 
volts: 

First — The  fuse  should  be  capable  of  opening  the 
circuit  under  any  and  all  conditions  of  short-circuit 
or  overload.  Second — The  fuse  box  should  be  de- 
signed to  prevent  any  leakage  of  current  from  the 
metal  parts  in  circuit  to  the  case  of  the  box,  under 
any  and  all  conditions  of  weather.  In  fact,  the  in- 
sulation should  be  such  that  the  box  would  operate- 
with  perfect  satisfaction  if  mounted  upon  an  iron 
cross-arm.  Third — the  break  distance  should  be 
sufficient  lo  allow  of  the  opening  of  the  box  under 
an  inductive  load  of  at  least  30  amperes,  without 
causing  trouble.  Fourth — The  box  should  be  ar- 
ranged to  be  easily  and  securely  attached  to  standard 
cross-arms  in  such  a  position  as  to  be  easily  and 
safely  opened  for  inspection  and  for  the  replacing 
of  fuses.  Fifth — The  box  should  be  so  arranged  for 
the  introduction  of  wires  as  to  render  contact  with 
them  unnecessary  when  the  linemen  open  the  box. 
Sixth — The  design  should  be  such  that  when  a  fuse 
is  replaced  the  lineman  is  in  no  danger  of  being 
burned  by  the  arc  or  hot  metal,  or  of  receiving  an 
electric   shock. 

At  the  present  lime  there  is  no  fuse  box  on  the 
market  that  entirely  meets  all  of  these  requirements, 
although  several  fulfill  many  of  them.  Fuses  which 
were  formerly  perfectly  satisfactory  on  2,200-volt 
circuits,  supplied  by  small  generators,  operated  singly, 
will  no  longer  break  the  circuit  in  case  of  short- 
circuit  on  the  larger  generators  now  generally  used. 
When  short-circuits  occurred  under  the  old  system. 
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FIG.     3.       OVERHEAD    POLE-LINE   CONSTRUCTION. 

the  engines  slowed  down  and  the  generator  voltage 
dropped  practically  to  zero,  and  almost  any  of  the 
fuse  devices  on  the  market  would  open  the  circuit. 
At  present  large  generating  units  frequently  operate 
in  parallel,  and  a  fuse  to  be  satisfactory  should  be 
capable  of  being  blown  directly  across  the  bus  bars 
at  the  station  without  maintaining  an  arc.  In  Phil- 
adelphia we  have  instituted  a  rule  to  install  no  fuses 
of  a  greater  capacity  than  30  amperes  on  our  alter- 
nating-current distributing  lines.  With  a  circuit- 
breaker  at  the  station  set  for  125  amperes,  these  fuses 
will  then  open  the  branch  circuit  with  little  or  no- 
indication  at  the  station. 

The  cut-outs  protecting  transformers,  should  be 
so  located  as  to  be  easily  and  safely  reached  for  in- 
specting and  replacing  fuses.  The  connecting  wires 
to  the  fuse  boxes  should  be  insulated  with  at  least 
five  thirty-seconds-inch  rubber,  covered  with  a  double 
saturated  braid,  and  secured  in  such  a  manner  that 
it  is  impossible  for  them  to  come  in  contact  with 
other    lines. 

Location   and   Installation  of  Transformers  on 
Pole  Line. 

Transformers  should  be  attached  to  cross-arms 
entirely  independent  of  those  carrying  high-tension 
lines  and  should  be  so  located  as  to  be  easily  in- 
spected. If  the  transformers  are  of  large  sizes,  the 
arms  to  which  they  are  attached  should  be  rein- 
forced in  such  manner  as  to  insure  their  security 
under  all  conditions,  and  if  necessary  an  additional 
arm  should  be  placed  below  them  to  facilitate  the 
climbing  of  the  linemen  to  the  upper  part  of  the 
pole.  Under  no  condition  should  the  transformer 
lie  erected  in  such  a  position  on  the  pole  as  to  in- 
terfere with  the  regular  work  of  the  linemen. 

Location   and   Construction  of  Main  or  Trunk 
Lines. 
The  territory  to  be  supplied  should  be  divided  into 
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sections  having  as  far  as  possible  definite  bounda- 
ries, both  lor  series  arc  and  alternating-cnrrent  cir- 
cuits, in  order  thai  tile  power  house,  switchboard 
and  line  attendants  and  the  office  force  also  niaj' 
be  conversant  with  the  exact  district  covered  by 
each    circuit. 

The  number  of  wires  leading  from  the  power 
luuKsc  should  be  reduced  to  the  least  possible  num- 
ber. This  can  be  be.st  accomplished  by  increasing 
the  size  of  the  circuits  and  operating  at  high 
\oItages.  For  this  reason  and  also  for  the  better- 
ment of  the  service,  all  i,coo-volt  alternating-current 
circuits  should  be  increased  to  2.0C0  volts,  and  series 
arc  circuits  to  125  lights  each.  With  such  a  system 
the  number  of  wires  leading  froin  any  station  can 
l-.e    kept    within    satisfactory    limits.      There    should 
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FIG.    4.       OVERHEAD    POLE-LINE   CONSTRUCTION. 

be,  however,  not  less  than  two  main  trunk  lines 
leading  from  the  power  house,  and  these  should  be 
run  in  as  direct  a  line  as  possible  to  the  centers  of 
the  various  sections.  However,  care  should  be  ex- 
ercised that  these  lines  are  run  in  streets  having  the 
least  number  of  telegraph  and  telephone  wires,  and 
also  where  they  will  be  least  objectionable  to  the 
public.  In  fact,  it  is  preferable  to  increase  the  length 
of  a  line  i.ooo.  or  even  2.000  feet  than  to  select  a 
more  direct  route  at  the  expense  of  public  good 
nil!. 
Series  circuits  for  both  arc  and  incandescent  street 
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FlO.    5.    OVERHEAD    POLE-LINE    CONSTRI-XTION. 

lighting  should,  as  far  as  possible,  l>c  laid  out  in 
i-ompact  blocks,  and  so  arranged  that  with  the 
exception  of  the  main  lines  there  will  he  but  one 
line  on  a  street:  in  other  words,  a  circuit  should 
run  out  on  one  street  and  return  on  another. 

Each  series  arc  circuit  of  125  lamps  should  be 
-ubdivided  into  at  least  three  loops,  so  arranged 
that  any  one  can  be  separately  cut  out  by  a  switch, 
this  will  be  found  of  great  assistance  in  locating 
"pen  circuits  and  grounds;  and  in  case  of  fire,  the 
-ection  affected  can  be  easily  and  safely  cut  out 
without  interfering  with  the  rest  of  the  circuit. 

.Ml  wires  on  the  main  or  tnnik  lines  should  be 
well    drawn    up    in   order   to   prevent   cresses.      All 


series  circuits  from  the  power  house  to  the  point 
where  the  circuit  branches  should  be  carried  on 
pins  occupying  the  same  relative  positions  counting 
from  the  top  of  the  pole.  This  would  also  apply 
to  alternating-current  circuits,  unless  the  distances 
covered  are  such  as  to  require  transposition.  No 
cut-out  bo.xes,  transformers  or  lightning  arresters 
should  be  erected  upon  the  main  or  trunk  lines  as 
previously  mentioned.  The  wires  for  the  circuits 
which  first  branch  off  from  the  main  line  should  be 
carried  on  the  lower  cross-arms,  and  wires  supply- 
ing the  more  distant  sections  should  be  carried 
above :  the  reason  being,  that  wires  which  require 
least  attention  should  be  placed  out  of  the  way  of 
the  linemen,  wdiose  services  are  generally  most 
needed  on  those  wires  which  supply  the  business 
in    the    immediate    neighborhood. 

Where  serifs  arc  or  series  incandescent  lines  for 
street  ligiiting  are  erected  oit  the  same  poles  with 
alternating-current  lines,  they  should  be  carried  be- 
low the  latter  since  they  "re  out  of  circuit  during 
the  day:  in  other  words,  all  high-tension  lines  which 
are  in  circuit  continuously,  should  be  located  on  the 
top  cross-arms,  thus  obviating  the  necessity  of  line- 
men when  working  on  the  series  lines  from  coming 
in  contact  with  them.  For  the  same  reason,  the 
secondary  lines  being  safely  handled,  should  prefer- 
ably be  placed  on  the  lower  arms.  Secondary  wires 
should  not  be  attached  to  the  same  cross-arms  with 
high-tension  lines,  unless  on  opposite  sides  of  the 
pole. 

It  is  advantageous  to  erect  alternating-current 
lines  which  are  in  circttit  24  houi^s  daily,  on  a  dis- 
tinct type  of  insulator,  in  order  that  linemen  wnll 
know  at  a  glance  what  circuits  are  alive.     This  can 


Complaints. 

We  have  found  it  quite  advantageous  to  have  ccr- 
lain  of  the  regular  day  force  of  linemen  detailed 
alternately  to  look  after  the  complaints  at  night. 
Each  man  naturally  gives  more  attention  to  the 
character  of  his  work  when  he  appreciates  that  his 
duties  when  on  the  night  shift,  are  more  or  less 
arduous  in  proportion  to  the  manner  in  which  be 
and  his  companions  have  performed  their  work  dur- 
ing the   day. 

Rules. 

If  the  plant  is  of  sufficient  size  to  require  division 
into  sections  or  districts  for  successful  operation,  a 
uniform  system  of  rules  and  diagrams  should  be- 
used  in  order  that  all  work  of  the  same  character 
shall  be  performed  in  a  uniform  manner.  This 
enables  a  lineman  to  be  transferred  from  one  di- 
vision to  another,  and  still  be  perfectly  familiar 
with  his  work. 

The  following  are  a  few  of  the  general  rules  to 
line  foremen: 

1.  No  wire  of  smaller  size  than  No.  6  B.  &  S. 
gauge  shall  be  used  for  either  primary  or  secondary 
work. 

2.  All  alternating-current  primary  line  wire  shall 
be  erected  on  porcelain  insulators  upon  adjacent 
pins. 

3.  All  arc-line  wire  shall  be  erected  on  double 
petticoat  glass  insulators. 

4.  Alternating-cnrrent  and  arc  line  wires  shall  in 
no  case  be  placed  upon  the  same  cross-arm  unless 
the  pole  is  between. 

5.  All  joints  shall  be  well  soldered  and  taped. 

6.  Secondary   lines   shall   at   all  points  be  at  least 
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readily  be  accomplished  by  using  porcelain  insu- 
lators for  alternating-current  and  glass  insulators 
for  series  circuits,  the  latter  being  in  use  only  at 
night.  This  is  also  of  assistance  in  tracing  out  the 
circuits. 

All  uranch  circuits  should  lead  from  reverse  arms, 
except  in  the  case  of  single  series  arc  loops  which 
may  be  attached  to  an  iron  break-arm  on  the  out- 
side or  end  pin.  If  alternating-current  branch  cir- 
cuits lead  in  both  directions  at  cross  streets,  the 
wires  should  be  carried  straight  across  and  a  com- 
mon  connection   made   to  the   main   line. 

The  necessary  fuse  bo.xes  to  protect  the  rnains 
should  be  placed  on  the  first  pole  each  side  of  the 
trunk  line. 

Where  numerous  telephone  or  telegraph  wires 
cross  above  electric-light  wires,  a  separate  si-x-pin 
cross-arm  should  be  attached  at  the  top  of  the  pole 
for  supporting  two  No.  10  galvanized  iron  wires 
(one  at  each  end  of  the  cross-arm)  stretched  from 
pole  to  pole  as  guard  wires. 

Grounding  of  Second.\ries. 

All  secondary  mains  supplied  by  transformers 
should  have  the  neutral  wire  of  the  three-wire  sys- 
tem or  one  wire  of  the  two-wire  system  grounded. 
It  is  also  neces.san'  that  a  suitable  ground  be  fur- 
nished at  the  premises  of  each  consumer,  in  addi- 
tion to  the  regular  installed  grounds  upon  the  sys- 
tem. In  case  of  a  number  of  transformers  being 
connected  in  multiple  there  should  be  a  ground 
for   each   transformer. 

It  might  be  mentioned  incidentally  that  in  con- 
necting two-wire  meters  the  field  coils  of  the  meter 
must  not  be  connected  to  the  grounded  side  of  the 
system,  as  otherwise  there  may  be  a  loss  of  reve- 
nue, due  to  themeter  being  shunted  by  grounds  in 
the  building,  etc.  When  conducting  a  periodic  test 
of  the  meters,  the  condition  of  the  ground  connec- 
tions in  the  building  should  be  examined  and  re- 
paired if  defective. 


18    inches    from    primary    or    arc    lines    unless    cov- 
-  ered  with  heavy  porcelain  tubes. 

7.  Fuse  bo.xes  shall  be  placed  upon  all  branch 
circuits. 

8.  The  main  circuits-  shall  not  be  fused  as  long 
as  the  wires  are  maintained  of  the  same  size  as  at 
the   station. 

9.  Fuse  boxes  for  branch  circuits  shall  in  all  cases 
be  fused  25  per  cent,  smaller  than  the  main  fuse  at 
switchboard  ;  and  in  no  case  shall  branch  fuse  boxes 
be  fused  with  copper  wire. 

10.  Fuse  bo.xes  for  branch  circuits  shall  be  placed 
upon  the  first  pole  from  the  junction  pole. 

11.  Transformers  shall  not  be  placed  on  the  ex- 
terior of  buildings,  sheds  or  other  property  belonging 
to  the  consumer. 

12.  All  poles  having  transformers  or  fuse  boxes 
upon  them  shall  be  stepped. 

13.  No  fuse  box  or  transformer  shall  be  placed 
upon  a  junction  pole  or  lamp  pole,  except  where 
absolutely  necessary,  in  which  case  the  office  shall 
be  notified  and  permission  obtained. 

14.  Transformers  shall  be  placed  upon  poles  prac- 
tically as  shown  in  diagrains  [Figs,  i,  2,  3,  4  and  5], 
and  in  all  cases  full  six-pin  arms  shall  be  used. 

15.  In  placing  transformers  for  motors,  one  kilo- 
watt should  be  allowed  for  each  horsepower  up  to 
30  horsepower,  except  where  a  number  of  motors 
are  installed  upon  one  group  of  transformers,  in 
which  case,  the  capacity  may  be  reduced  in  accord- 
ance with  the  condition  of  load. 

16.  All  consumers  having  200  lights  or  over,  who 
are  not  regular  in  their  hours  of  burning,  such  as 
churches,  lodge  rooms,  public  halls,  etc.,  shall  be 
placed   upon   two-phase   wherever   possible. 

17.  In  connecting  two-wire  consumers  upon  three- 
wire  secondary  circuits,  care  should  be  taken  that 
the  load  is  evenly  balanced,  as  to  location  and  time 
of   burning. 

18.  Wherever     practicable,    consumers    should    Iki 


grouped  upon  one  transformer,  or  system  of  trans- 
formers and   secondary  wires. 

19.  The  object  in  grounding  a  secondary  wire  of 
transformers  is  to  prevent  high-tension  current  from 
reaching  the  secondary  wires.  The  neutral  wire 
of  all  three-wire  secondary  circuits  must  be 
grounded,  and  also  one  side  of  all  two-wire  sec- 
ondary circuits. 

20.  It  is  of  the  utmost  importance  that  the 
primary  fuses  protecting  each  transformer  shall  be 
of  a  size  proportionate  to  the  capacity  of  the  trans- 
former. When  a  transformer  is  fused  excessively 
heavy,  or  with  fuses  of  dissimilar  sizes,  one  fuse 
only  is  liable  to  blow,  thus  leaving  current  on  the 
defective   transformer. 

21.  It  is  essential  that,  when  a  primary  fuse  on 
the  transformer  is  blown  through  any  cause,  the 
secondaries  should  be  disconnected  from  the  trans- 
former and  the  latter  tested  to  full  line  voltage  Ije- 
tween  the  primary  and  secondary  coils,  so  as  to 
determine  that  there  is  no  breakdown  in  the  insula- 
tion between  these  coils. 

22.  All  alternating-Current  circuits  should  lie 
tested   daily   for   grounds. 

23.  All  series  lighting  circuits  should  be  tested 
for'  grounds  within  10  minutes  after  the  circuits 
are  taken  off,  and  for  open  circuits,  crosses  and 
grounds  at  12:10  p.  m.  and  3:10  p.  m.,  and  also 
one    hour   before    starting   time. 


Drop  Curtiin  with   Electrical  Effects. 

A  pleasing  stage  attraction  is  obtained  by  llu- 
use  of  an  "electric"  drop  curtain  designed  by  W.  M. 
Sauvage  of  Alton,  111.,  and  illustrated  herewith.  The 
curtain  represents  the  "central  picture"  of  the  Si. 
Louis  Exposition  and  is  handsomely  painted.  In 
setting  off  the  striking  features  of  the  scene  elec- 
tric-lighting effects  play  a   prominent  part. 

The  great  central  dome  is  outlined  with  electric 
bulbs,  as  are  also  the  other  buildings  and  the  col- 
umns and  pillars  prominent  in  the  view.  By  a 
special  arrangement  of  the  electrical  apparatus  the 
plunging  of  the  water  down  the  central  fall  is  de- 
picted in  a  realistic  manner. 

To    enhance    the    beauty    of    the    scene    further    an 


DROP    CURTAIN    WITH     ELKrlHI-  AL    EFFECTS. 

"electric"  moon  is  seen  by  the  audience  rising  be- 
hind the  dome,  while  the  American  flag,  decorated 
with  lights,  will  wave  from  the  apex.  The  cur- 
tain with  the  electrical  effects,  and  others  like  it, 
are  to  be  exhibited  at  various  places  in  the  inter- 
ests of  the  exposition. 


Mileage  Arrangements  by  Interurban 
Roads. 

The  managers  of  the  seven  interurban  electric 
roads  entering  Indianapolis'  are  at  work  on  an  in- 
terchangeable mileage-book  agreement  and  other 
provisions  for  the  perfection  of  through  service  in 
the  passenger  and  in  the  freight  and  express  depart- 
ments. According  to  the  plans,  books  for  500  and 
1,000  miles  are  to  be  issued,  these  books  to  be  good 
over  all  the  lines  centering  into  Indianapolis  and  a 
few  other  connecting  lines  in  and  out  of  the  state. 
'I'be  rate  charged  by  most  of  the  Central  Indiana 
roads  is  1%  cents  a  mile,  and  it  is  proposed  to  cut 
this  slightly  in  selling  the  books — possibly  a  rate 
of  1%  cents  will  be  given.  For  some  time  the  roads 
entering  Indianapolis  have  realized  the  growing  ne- 
cessity of  coming  to  .some  agreement  that  will  permit 
the  development  of  through  business  and  also  for 
handling  express  and  freight  through  Indianapolis. 
A  great  deal  of  business  now  goes  to  the  steam 
roads  that  could  be  obtained,  it  is  said,  if  an  ar- 
rangement should  be  made  to  handle  Irniks  Ihrough 
the  cily  by  checking  them  through  Id  deslin.'ition, 
which   requires   on(    or  two   transfers 
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Proposed    Adaptation    of    Space   Teleg- 
raphy to  Railway  Signaling. 

The  great  drawback  to  space  telegraphy  encoun- 
tered in  all  the  diffei-ent  types  of  apparatus  is  the 
interference  of  messages,  and  for  some  kinds  of 
work,  notably  railway  signaling,  this  absolutely  pre- 
cludes the  use  of  the  system.  It  is  obvious  that  in 
messages  sent  out  from  a  train  dispatcher's  office 
there  can  be  no  confusion. 

Francis  J.  Green  of  Detroit,  Mich.,  has  devised 
a  method  of  selective  signaling  wdiich  may,  if  its 
theoretical  claims  be  borne  out  in  practice,  become 
a  factor  in  railway  operation.  The  accompanying 
drawing  illustrates  a  form  of  Mr.  Green's  apparatus 
adapted  to  railway  signaling.  The  secondary  ter- 
minals arc  represented  by  (a)  (b),  the  terminals 
and   the   secondary  circuit  being  located  in  a    cham- 
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wires  if  these  openings  or  bars  should  be  parallel 
in  a  plane  to  the  axis  of  the  oscillator.  So,  also,  if 
in  front  of  the  receiver  were  placed  a  series  of  bars 
or  a  screen  constructed  with  an  elongated  slot 
parallel  to  the  axis  of  the  coherer  it  would  be  im- 
possible for  the  coherer  to  be  actuated  by  a  wave 
impulse.  The  inventor  remarks  that  these  results 
confirm  in  every  particular  the  experiment  de- 
scribed by  Hertz  in  his  paper  on  el-ectrical  radia- 
tion in  Wiedemann's  Annalen,  Vol.  36,  page  769. 
Upon  the  results  obtained  is  based  the  application 
of  polarization  to  the  confining  of  the  wave  sent  to 
a  certain  track  upon  wdiich  the  engine  carrying  the 
transmitter  may  be  at  the  time  running.  For  in- 
stance, all  of  the  engines  running  upon  track  No.  i 
(see  cut)  have  the  screens  containing  the  ojiening 
set  at  an  angle  of  45  degrees  to  the  horizontal.  If 
the    transmitters    of   the    engines    upon    track    No.   2 


TTTH 


N°-Z  Track 

PROPOSED    ADAPTATION    OF    SPACE    TELEGRAPHY 


TO    RAILWAY    SIGNALING. 


her  (c),  formed  by  suitable  walls  preferably  of 
wire  netting  or  gauze.  The  indication  coil  of  the 
transmission  mechanism  is  indicated  at  (e)  also  in- 
closed by  suitable  walls.  The  coherers  of  two  re- 
ceiving mechanisms  are  indicated  at  (f)  and  (g), 
the  coherers  being  also  inclosed,  forming  receiving 
chambers  (h)  and  (i).  At  opposite  ends  of  the 
terminab'transmission  chamber  are  rotatable  disks, 
indicated  at  (j)  and  (k),  each  of  the  disks  being 
provided  with  an  elongated  slot  or  opening  (1). 
At  the  outer  ends  of  the  receiving  chambers  are  also 
located  rotatable  disks  (m)  and  (n),  each  pro- 
vided with  an  elongated  orifice.  Any  suitable  means 
may  be  employed  to  rotate  the  disks. 

In  the  cut,  disks  are  shown  at  the  front  and  rear 
ends  of  the  transmission  chamber  and  of  the  re- 
ceiving chambers  in  order  that  signals  may  be  trans- 
mitted and  received  in  and  from  opposite  directions, 
which  is  desirable  in  railway  work.  These  disks, 
with  their  elongated  orifices,  are  for  the  polarization 
of  Hertzian  waves.  It  will  be  seen  that  the  trans- 
mitting apparatus  is  thus  inclosed  in  walls,  wdiile 
in  front  and  at,  the  rear  of  the  spark  gap  between 
the  terminals  (a)  (b)  are  the  circular  revolving 
disks,  wdiich  serve  as  polarizing  screens.  The 
disks  or  screens  are  made  of  suitable  material,  each 
screen  or  di^-:  being  provided  with  an  elongated 
opening  or  orifice  of  suitable  length  and  width. 
The  screens  are  so  made  that  by  revolving  them 
the  orifices  can  be  made  to  keep  different  angles 
to  the  spark  gap  plane.  As  shown,  the  two  termi- 
nals (a)  tb)  consist  of  suitable  metal  balls,  each 
connected  with  brass  rods  (w)  (x),  located  in  a 
horizontal  plane,  electrically  connected  with  the  in- 
duction coil  (e).  The  disks  or  screens  are  so  ar- 
ranged that  the  center  of  the  spark  gap  is  opposite 
the  longitudinal  center  of  the  opening  in  the  cor- 
responding screens.  The  coherers  of  the  receiving 
mechanisms  are  also  inclosed  in  suitable  walls,  the 
coherers  being  located  in  the  horizontal  planes  and 
so  placed  that  their  centers  are  "opposite  the  longi- 
tudinal center  of  the  opening  in  iihe  corresponding 
screen  or  disk. 

In  order  to  understand  the  operation  of  the 
mechanism  above  described,  let  it  be  considered  that 
a  horizontal  position  of  the  opening  in  one  of  the 
screens  or  disks  is  zero,  which  is  also  in  the  plane 
of  the  spark  gap  in  that  position,  the  screen  being 
revoluble  to  bring  the  opening  longitudinally  to  a 
vertical  position  or  90  degrees  and  to  an  opposite 
horizontal  position  or  iSo  degrees.  It  was  found  by 
experiment  that  when  the  openings  in  the  screens 
are  at  an  angle  of  25  degrees  on  either  side  of  the 
hoiTzontal  no  perceptible  wave  is  received  by  the 
coherer.  When  the  openings  are  arranged  between 
30  and  150  degrees  in  parallel  planes,  the  wave 
passes  freely  through  the  openings  of  the  trans- 
mitter and  receiver  so  long  as  the  two  openings 
make  with  each  other  an  angle  of  less  than  Co  de- 
grees. It  was  also  found  that  under  no  circum- 
stances was  it  possible  for  the  wave  to  be  trans- 
milted  through  an  elongated  opening  such  as  de- 
scribed  or  Ihrough  a  series  of  plural  metal  bars  or 


are  set  at  135  degrees  no  signal  can  be  received  from 
one   track   to   the   other. 

"In  general,"  says  Mr.  Green,  "it  may  be  slated 
that  Hertzian  waves  are  composed  of  two  parts  or 
forces — the  electric  and  the  magnetic.  These  com- 
ponent parts'  and  the  wave  which  is  formed  thereby 
are  exactly  similar  to  light  waves  and  their  com- 
ponent parts,  and  in  a  great  measure  are  subject  to 
and  are  governed  by  the  same  laws  as  light.  It  is 
also  known  that  the  magnetic  force  is  perpendicular 
to  the  axis  of  the  oscillator  and  that  the  electric 
force  is  normal  to  the  magnetic  force  and  that  both 
forces  are  perpendicular  to  the  direction  of  propa- 
gation,  according  to  Maxwell's  theory  of  light." 


Electropneumatic  Train-control  Device. 

Systems  of  electropneumatic  train  control  are 
too  well  known  to  need  detailed  description.  Many 
of  them  work  on  the  principle  of  a  pneumatic  cylin- 
der, the  piston  of  which  is  operated  by  compressed 
air  and  carries  a  rack  engaging  with  a  pinion  on 
the  controller  which  rotates  the  controller  according 
to  the  direction  of  movement  of  the  piston.  The 
valves  controlling  the  air  are  worked  by  electro- 
magnetic devices  in  circuit  with  a  master  controller. 
A  certain  number  of  predetermined  steps  are  taken 
automatically  by  the  various  controllers  on  the  dif- 
ferent cars  of  the  train  after  the  mechanism  is  once 
in  motion. 

Louis  M.  Aspinwall,  of  Wilkinsburg,  Pa.,  has  re- 
cently patented  some  improvements  on  this  method 
of  train  control  (assigned  to  George  Westinghouse) 
which  allow  for  the  stopping  of  this  step-by-step 
operation  at  any  predetermined  position,  and  also 
provide  for  the  stopping  of  the  forward  movement 
of  the  controller  when  the  supply  of  current  to  the 
motors  exceeds   a  certain  predetermined  amount. 

To  do  this  Mr.  Aspinwall  provides  a  second  cylin- 
der at  each  car  controller,  the  piston  of  wdiich  car- 
ries on  its  end  a  pawl  engaging  with  a  ratchet  of 
the  controller,  allowing  of  one  step  of  the  controller 
at  each  stroke  of  the  piston,  the  air  to  wdiich  is 
also  controlled  by  an  electromagnetic  valve. 

When  the  controller  drum  has  been  revoK'cd 
around  to  the  predetermined  point  a  contact  piece 
on  the  drum  automatically'  short-circuits  an  electro- 
magnetic repeating  switch,  which  in  turn  governs 
the  air  valve  of  the  cylinder,  and  the  motion  ceases 
until  the  connection  is  broken  by  the  motorman. 

When  the  current  supply  to  the  motors  reaches  a 
certain  strength  the  electromagnet  of  a  limiting 
switch  is  energized,  which  closes  a  contact  on  'its 
plunger  and  short-circuits  the  repeating  switch  again, 
which  sto|)s  furlher  forwanl  movement  of  the  con- 
troller. 


October  lO.   1903 

Electric  Welded  Joints. 

A  paper  was  read  on  September  4th  last  at  the 
convention  of  ilie  American  Street  Railway  Associa- 
tion at  Saratoga.  N.  V.,  by  \\  illiam  Peslell  of 
Worcester,  Mass.,  on  "hiectric  Welded  Joints."  It 
was  valuable  in  pointing  out  the  latest  practice  in 
this  department    of   track  construction. 

Under  the  well-known  patents  of  Elihu  Thomson 
about  50  miles  of  track  was  welded  as  early  as  1893 
and  1S94,  but  in  this  work  and  also  in  other  attempts 
made  later  the  joints  were  found  to  invariably  break 
badly  on  account  of  strains,  due  to  coiuraciion  upon 
cooling  and  also  to  porosity  from  burning  of  the 
metal. 

"Experiments  were  carried  on  continually,  both 
from  a  chemical  and  mechanical  standpoint,  from 
1895  to  1S97."  says  Mr.  Pestell.  "and  it  was  proved 
conclusively  that  the  heating  of  the  metal  by  elec- 
tricity had  no  more  injurious  effect  than  heating  by 
any  other  source.  At  the  latter  part  of  the  experi- 
ments it  was  discovered  that  by  making  the  weld 
under  pressure  and  increasing  the  pressure  as  the 
weld  was  completed,  con) inning  pressure  until  weld 
bad  practically  cooled,  the  metal  was  left  in  a  dense 
Ci>ndilion.  free  from  porosity  and  of  high  tensile 
strength,  ll  was  also  found  that  any  part  of  Ine 
weld  that  had  not  been  subject  10  the  aU:)ve  condition 
was  of  a  porous  nature  and  weak  mechanicaily. 
This  led  to  the  making  of  projections  or  bosses  on 
the  bars,  the  bars  being  placed  one  on  eacb  side 
of  the  rail  and  welded  in  their  places  directly  to 
the  web  of  rail,  the  center  weld  being  made  through 
a  loose  piece  of  metal  dropped  on  the  bar  rather 
than  a  boss   on  the  bar. 

"The  welding  plant  consisted  of  five  cars — the 
sand  car,  welding  car.  rotary-converter  car.  booster 
and  motor  car  and  motor  and  emery-wheel  car  for 
finishing.  The  cars  are  run  on  the  track  by  their 
own  motors,  and  can  be  sent  from  place  to  place 
over  the  different  roads  wherever  there  are  connect- 
ing  lines. 

"Recent  improvements  have  reduced  the  number 
ni  cars  from  five  to  four,  and  instead  of  regulatnig 
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delay  would  be  incurred,  paving  being  taken  up  one 
day  t  where  it  was  necessary  to  weld  at  night)  and 
replaced  the  next  day.  We  at  first  started  to  renew 
■lies  and  line  up  track  ahead  of  the  welder^  but  lihe 
rail  being  surface  bent,  it  was  impossible  to  raise 
jomts  witnout  raising  tne  center  of  the  rail  in  about 
[he  same  proportion,  consequently  the  rail  could  not 
he  propeny  imed  and  no  allowance  could  be  made 
tor  me  roinng  action  ot  the  cars  atter  weldmg.  in 
subsequent  work,  on  advice  of  tne  i-orain  Ibteel  Com- 
pany, no  lining  up  of  tracl<:  was  attempted  betore 
weiciing,  the  joints  being  simply  raised  and  shimmed 
both  between  and  underneath  the  rails.  It  is  impor- 
tant to  see  that  the  joints  are  raised  a  sufficient  height 
as  the  rolling  action  of  the  cars  on  the  rail  tends 
10  straighten  out  the  surface  if  the  raising  of  joints 
is  not  properly  attended  to.  Wherever  it  was  neces- 
sary to  renew  ties  the  work  was  done  immediately 
after  welding,  the  track  being  lined  up  at  the  same 
time.  We  have  found  that  solid  joints  stand  up  bet- 
ter than  suspended  ones,  and  would  recommend  a 
three-tie  joint  for  all  welded  work.  It  is  nossible 
wdiere  lies  are  not  more  than  20  inches  apart  under" 
joints  that  a  suspended  joint  would  be  all  right. 
The  Lorain  Steel  Company  recommends  that  no 
lining  up  of  track  or  renewing  of  ties  be  attempted 
uniil  after  the  first  season's  run  over  the  welded 
track,  claiming  that  the  roadbed  should  not  be  dis- 
turbed until  the  rail  had  been  rolled  back  to  a  proper 
surface.  It  estimates  that  a  six-inch  rail  will  be 
rolled  to  a  proper  surface  in  about  one  year,  while 
a  nine-inch  will  take  from  one  to  two  years',  accord- 
ing 1(1  the  Iralfic"  over  it." 
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28  cents  instead  of  24  cents;  nine-hour  instead  of 
lo-hour  day  in  shops ;  union  wages  for  mechanics 
and  miscellaneous  help,  and  exclusive  employment 
of  union  trainmen.  A  large  number  of  non-miion 
men  are  being  engaged  to  be  ready  for  the  emergency 
which  seems    imminent. 


Thirteen  Years  of  Street-railway  Prog- 
ress. 

At  the  recent  celebration  of  the  semi-centennial 
of  Concord,  N.  H.,  an  industrial  and  civic  parade 
was  one  of  the  feataires  of  the  day.  A  notable  ex- 
hibit   was    that    of   the    Boston    and    Maine   Railroad 


New  Associate  Membersof  the  Institute. 

.A.t  the  last  meeting  of  the  board  of  directors  of 
the  American  Institute  of  Electrical  Engineers,  held 
in  New  York  city  on  September  25th,  108  associate 
members  were  elected.  To  save  space,  the  follow- 
ing list  includes  only  the  names  of  those  new  mem- 
bers who  reside  west  or  south  of  Pennsylvania  and 
Virginia,   or  in   foreign  countries : 

Atlanta,  Ga. — Alfred  II.  Apperson,  Soutli  Eastern  Tariff 
Association;  Thomas  M.  Gibbes,  Georgia  Railways  and  Elec- 
tric Company;  James  G.  Kossman,  11.  R.  Klectric  Conipany. 
^  Augusta,  Ga. — Herman  V.  Schreibcr,  Augusta  Railway  and 
Electric  Company. 

Battle  Creek,  Mich. — Charles  A.  La  Fever,  Advance 
Thresher   Company. 

Bonne  Terre,  Mo. — Frank  Hoffman,  St.  Joseph  Lead  Com- 
pany. 

Jlozeman,  Mont. — Lucius  B.  Fuller,  Niagara  Construcliun 
Company. 

Canton,  China — Charles  K.  Edmunds,  Christian  Colleyc  of 
China. 

Cape  Town,  S.  A. — Frank  Pickering,  Cape  Government 
Kailways. 

Champion  Reefs,  Mysore  State,  India. — Richard  C.  M. 
Calvert,  Cauvery  I'ower   Scheme. 

Cliicago,  111. — Irving  Jl.  Biooks,  Chicago  Edison  Company; 
Walter  D.  McDonald,  West  In  glum  se  Jilectric  and  Manu- 
facturing Company;  John  J.  MurpJiy.  Chicago  Union  Trac- 
tion Company;  JCrnest  H.  Noyes,  Pittsburg  Reduction  Com- 
pany; Howard  M.  Post,  Kellogg  Switchboard  and  Supply 
Company;  »ancis  L.  Stevenson,  International  Harvester 
Comiiany;  Arthur  P.  Warner,  Northern  l^iectric  Manufac- 
turing Company;  Charles    I).    Wesselhoeft,  Kohler   Brothers. 

Cleveland,  Ohio. — John  C.  Johnson,  Westinghouse  Ek-cUic 
and  Manufacturing  Company. 

Columbus,   Ohio. — lu-vin   M.   Fitz,   Pennsylvania  Railroad. 
^  Corsicana,    Texas. — Frank    N.     Drane,     Corsicana     Gas    and 
Electric    Conipany. 

Council  Bluffs,  fowa. — Henry  A.  Holdberg,  Citizens  Gas 
and    ]:^Icctric    Company. 

J)enver,  Colo. — James  E.  Johnston,  Mountain  Electric 
Company. 

Detroit,    Mich. — Thomas    L.    B.    Lyster. 

Duluth,     Minn. — Francis      A.      Coke  fair.      Great      Northern 


Old   "Bobtail"  Horse  Car. 

on  the  direct-current  side  of  the  rotary  transformer 
by  a  motor-generator,  the  regulating  is  done  on  the 
alternating-current  side  by  means  of  variations  in 
the  connections  of  a  regulating  transformer.  This 
type  of  machine  has  reduced  the  amount  of  current 
taken  from  the  trolley  from  a  maximum  of  500  am- 
peres to  a  maximum  of  300  amperes  under  adverse 
conditions.  At  the  present  time  all  welds  are  made 
by  means  of  two  steel  bars,  the  usual  size  of  which 
is  one  inch  by  3^j  inches,  and  from  18  inches  to 
48  inches  long.  18  inches  being  the  shortest  bar 
found  practical  to  weld,  even  where  the  holes  are 
not  drilled  in  the  rail,  the  greater  lengths  depending 
on  the  distance  of  drilled  or  punched  holes  from 
the  end  of  rail.  Jt  is  not  safe  to  weld  on  bars  where 
holes  are  nearer  than  three  inches  from  end  of  the 
bar.  The  same  size  bar  is  used  on  both  six-inch 
and  nine-inch  rail,  the  strength  of  the  bar  being 
ample  lo  support  the  joint  directly  at  the  weld 
wiihoul    the   bar   mechanically   fitting  the   rail. 

"In  iMarcIi.  if^i,  seven  different  roads  in  and 
altout  Worcester,  Mass..  were  consolidated  under 
the  name  of  the  Worcester  Consolidated  Street 
Railway  Company,  with  headquarters  at  Worcester, 
Mass.,  and   Mr.   R.  T.  Laffin  as   general   manager. 

"Upon  investigation  it  was  found  that  a  number 
of  miles  of  six-inch  and  nine-inch  girder  rail,  while 
not  worn  out.  was  .so  liadly  down  at  the  joints  that 
some  method  had  to  be  devised  to  raise  the  joints 
or  renewal  of  rails  would  be  necessary.  Aher  care- 
ful investigation,  it  was  decided  to  electrically  weld 
the  joints  on  all  six-inch  and  nine-inch  girder  n.il 
that  bad  sufficient  wear  left  to  pay  for  the  work. 
Arrangements  were  made  with  the  Lorain  Steel  Com- 
pany (successor  to  the  Johnson  company)  to  I)ring 
its  apparatus  to  Worcester,  and  work  was  .started 
the  latter  part  of  April.  1902.  the  fir.st  year  being 
devoted    to   the    laying  of   new    track. 

"The  method  of  procedure  was  to  take  up  paving. 
remove  splice  bars  and  raise  and  shim  joints  a 
sufficient  distance  ahead  of  the   welder,   so   that   no 


Hlectric  Car  of  the  Present  Day 
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Company,  whose  largest  car  building  and  repair 
shops  are  located  in  Concord.  A  part  of  the  exhibit 
of  this  company  was  the  first  "bobtail"  horse  car 
ever  run  in  the  streets  of  Concord.  This  car.  loaded 
wdth  veteran  street-railwav  men  and  driven  by  the 
same  man  who  first  drew  reins  over  its  dashboard, 
was  followed  in  the  parade  by  one  of  the  latest  type 
of  vestibule   street   cars. 

The  railroad  mentioned  has  experienced  most  of 
the  varied  means  of  propulsion  which  the  last  few 
years  have  seen — one  and  two-horse  cars  through 
the  compact  part  of  the  city,  then  steam  dummy 
engines  through  to  Penacook  (six  miles).  The 
company  was  one  of  the  earliest  to  adopt  electricity 
as  motive  power  and  experienced  all  the  difficulties 
of  the  pioneer  experimental  days,  but  to-day  is  ex- 
celled by  none  in  the  country. 

'J"he  Western  Electrician  correspondent  secured  a 
photograph  of  the  old  car  used  13  years  ago  to 
place  beside  one  of  the  latest  type  which  the  Boston 
and  Maine  is  building  at  Concord  and  is  now  run- 
ning through  Concord  to  Penacook  (a  suburb)  from 
Manchester.  This  line  is  a  part  of  what  will  eventu- 
ally be  a  great  Merrimack  Valley  line  from  the 
While    Mountains    to    the    sea.  C. 


Possible    Street-railway   strike    in    Chi- 
cago. 

Neg'ilialinns  between  the  Chicago  City  Railway 
Company  and  its  employes  over  a  new  wage  scale 
and  working  agreement  have  been  declared  off.  Un- 
less the  traction  officials  grant  the  demands'  of  the 
men  or  sidjmii  to  arbitration,  a  strike  will  be  called, 
it  is  declared.  Some  of  the  demands  made  upon 
(ieneral  Managi-r  .McCulloch  aru  an  increase  of  I'our 
cents  an  hour  for  electric-line  employes,  making  pay 


Power  Company;  Walter  D.  Ritten  house.  Great  Northern 
Power  Company. 

Hiroshirma,  Japan. — Keitaro  Okamoto. 

Indianapolis,  Ind. — Louis  M.  Zaop,  Indian^  LTnion  Trac- 
tion   Company. 

Joiianneshurg,  S.  A. — William  H.  Carlin,  Eckstein  &  Co.; 
Fred  H.  Davis,  Westingliouse  J^lectric  and  Manufacturing: 
Conipany. 

Kamloops,   B.   C. — Frederick  J.   Marshall,  city  electrician., 

Lima,  i'eru. — Alfred  L.  Kenyon,  General  Electric  Com- 
pany. 

London,  England. — Richard  C.  Cliff,  Tyer  &  Co.;  Thomas 
J.    Fleming,    British    Thomson-Houston    Company. 

Los  Angeles,  Cal. — Charles  L.  llogle,  Edison  Electric  Com- 
pany; Walter  S.  Sessions,  Pacihc  lilectric  Railway  Com- 
pany. 

Madrid,  Spain. — William  T.  McClaskey,  Societe  Anonyme 
Westinghouse. 

Mancliester,  England. — Ralph  E.  Gilman,  British  Westing- 
house Electric  ana  Manufacturing  Company;  John  R.  Spur- 
rier, British  V\'estinghouse  Electric  and  Manutacturiiig  Com- 
pany. 

Mansfield.  Ohio. — George  A.  Mead,  Ohio  Brass  Company. 

Milwaukee,  Wis. — Guy  R.  Radley,  Milwaukee  Eleciric  Rail- 
way and  Light  Company;  Arthur  Simon,  Cutler-Hammer 
Company. 

Nevada  City,. Cal. — George  Scarfe,  California  Gas  and  Elec- 
tric  Company. 

Niagara  I'alls  Centre,  Ont. — Markham  Checver,  Ontario 
Power    Company. 

North  Ipswich,  Oueensland,  Australia. — Samuel  Ilancox, 
Queensland  Government  Railways. 

Randfontein,  Transvaal,  S.  A. — Herbert  W.  Pudah,  Raii'd- 
fonlein   Estates   and    Bold    Mining    Company. 

Roslyn,  JJunedin,  N,  Z. — i'rank  R.  Shepherd,  Noyca 
iJrothers. 

Rugby,  England. — John  P.  Gregory,  British  Thomsini- 
[lousion  Company;  William  J.  Larke,  British  Thomson-Hons- 
loii    Company. 

San  Francisco,  Cal. — Hmner  C.  Parker,  J.  Martin  &  Co.; 
Henry    U.    Holding,   J.    Marlin    &    Co. 

.South  Seattle,  Wash. — Walter  S.  Wheeler,  Board  of  Public 
Works. 

St.  Louis,  _  Mo. — Sylvester  B.  Way,  Union  Electric  Litchl 
and   Power  Conipany. 

Terre  Itaute,  Ind. — Charles  T.  Mordock.  Tcrre  Haute 
Electric  Company. 

'l"okyo,  Japan, — Tamennsuke  Konishi,  Slnbaura  ICncinnM-iine 
Works. 

'foronlo.  O1U. — Percy  E.  Hart,  Canadian  General  Electric 
Company. 

West    Su|)erior,    Mich. — William    J.    Crumpton. 
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Denver.    October   rSth    and    rgfli. 

American  Association  for  the  Advancement  of  Science, 
St.  Louis,  December  z8,   1903,  to  January  2,  1904. 


Not  so  long  ago  llie  riiiiiig  authorities  of  Turkey 
were  resolutely  opposed  to  all  electrical  innovations, 
liut  now  we  read  that  the  concession  granted  lo  the 
late  Sir  Ellis  Ashmead  Bartlelt  for  the  construction 
of  electric  railways  in  Salonika,  Smyrna  and  Da- 
mascus, and  for  the  electric  lighting  of  the  first- 
named  town,  has  been  transferred  by  imperial  edict 
to  the  Paris  Electric  Traction  Company.  An  inde- 
pendent company  has  been  formed  to  work  the  con- 
cession. But  the  projected  railway  at  Damascus 
will,  it  is  said,  first  employ  animal  haulage,  the  Mos- 
lem population  there  being  too  primitive  to  tolerate 
yet  awhile  the  introduction  of  electricity.  Amid  the 
distressing  news  of  massacre  and  riot  in  Macedonia 
the  news  of  some  slight  movement  in  favor  of  mod- 
ern  electrical   invention   brings   a   sense   of   relief. 


The  Illinois'  Central  Railroad  Company  is  now 
reported  to  be  experimenting  with  smoke  consumers 
with  which  to  abate  the  abominable  nuisance  caused 
by  the  soft-coal  smoke  and  cinders  from  its  sub- 
urban-service locomotives.  This  improvement  is  all 
very  well  as  a  stop-gap;  but  we  hope  that  the  en- 
terprising management  of  the  "Central"  has  not  lost 
sight  of  the  well-known  fact  that  electrical  operation 
is  the  greatest  preventive  of  smoke,  in  railroad  work, 
known  to  man.  Why  not  go  to  the  root  of  the 
trouble  and  do  away  with  the  steam  locomotives 
altogether?  If  the  lUinois  Central  will  introduce 
electricity  for  its  suburban  trains,  it  will  at  once  bet- 
ter its  service,  take  a  long  step  toward  beautifying 
the  Lake  Front  and  the  new  Grant  Park  and  cause 
a  multitude  of  patrons  to  rise  up  and  call  it  blessed. 


Space  telegraphy  is  disappointing  many  of  its 
advocates  by  its  slowness  in  "arriving."  After  j'ears 
of  experiment  to  secure  really  non-interferable  trans- 
mission, the  recent  yacht  races  showed  that  the  ideal 
is  still  far  in  the  distance.  Obviously,  it  is  of  the 
greatest  importance  to  solve  this  problem  as  well 
as  to  convince  the  public  that  the  service  is  reliable 
and  practicable  in  other  respects.  Space  telegraphy 
is  a  great  invention,  but  its  progress  is  so  slow  that 
the  patience  of  even  its  warmest  friends  is  severely 
taxed.  T^o^ve.ver,  they  can  console  themselves  with 
the  reflection  that  even  if  no  farther  advancement 
is  made — which  is  hardly  thinkable — the  wireless 
method  has  already  conferred  a  great  benefit  on  all 
who  go  down  to  the  fea  in  ships  by  rendering  navi- 
gation more  safe  and'  relieviiig  the  tedium  of  voy- 
agers. 


Moralists  and  sociologists  are  watching  with  in- 
terest the  tendency  of  large  employers  of  labor  to 
exact  from  their  men  adherence  to  a  higher  standard 
of  ethics.  For  instance,  within  the  last  month  or 
two  a  great  electrical  manufacturing  company  in 
Chicago  has  posted  notices  in  its  factories  which 
read  as   follows : 

"Playing  the  races,  gambling,  immoral  conduct 
and  the  excessive  use  of  liquor  or  cigarettes  greatly 
impair  one's  usefulness.  The  best  business  houses 
do  not  desire  the  services  of  those  who  practice  any 
of  these   things. 

"Notice  is  hereby  given  that  any  employe  so  aljus- 
ing  himself  is    subject   to   discharge." 

Several  railroad  companies  and  other  concerns  are 
adopting  a  similar  policy.  The  idea,  of  course,  is 
based  on  purely  utilitarian  motives.  The  companies' 
are  paying  a  high  rate  of  wages  and  they  demand 
that  their  men  keep  themselves  at  the  best  state  of 
efficiency.  Corporations  are  soulless  and  are.  not 
to  be  supposed  to  be  vit;ally  concerned  about  the 
salvation  of  the  souls  of  men  and  women,  but  they 
are  insisting  on  a  higher  standard  of  morality  in 
order  to  get  better  work  done.  A  man  who  has 
been  "bucking  the  tiger"  all  night  long,  and  vijho 
has  perhaps  lost  a  week's  pay  or  several  weeks' 
pay,  is  obviously  not  in  such  good  shape  for  work 
the  next  day  as  the  man  who  played  dominoes  with 
his  wife  or  regaled  himself  with  a  few  pages  of 
Fleming's  "Alternate  Current  Transformer"  and  re- 
tired to  his  couch  of  innocence  at  10  p.  m.  In  these 
strenuous  days  it  is  indicated  that  he  who  would 
"keep  up  with  the  procession"  must  have  a  clear 
Ijrain,  steady  nerves  and  a  healthy  body.  A  good 
conscience  is  a  great  aid  to  the  possession  of  these 
requirements.  Of  course,  one  may  neither  drink, 
gamble  nor  smoke  cigarettes  and  still  possess  an 
uneasy  conscience  by  reason  of  cheating  his  neighbor 
in  a  horse  trade,  but  that  does  not  militate  against 
ihe  desirability  of  combating  the  more  obvious  and 


grosser  yices.  The  new  moral  requirements  of  em- 
ployers are  certainly  all  in  llic  direction  of  better 
living,  and,  while  there  may  he  a  possible  danger 
that  they  will  introduce  an  unwelcome  clement  of 
spying,  mendacity  and  hypocrisy,  they  are  well  worth 
trying,  for  it  is  still  true  that  much  wisdom  is  con- 
tained in  the  aphorism,  "Be  good  and  you  will  be 
liappy." 


Although  it  is '  generally  known  that  the  elec- 
trical trade  of  Russia  is  dominated  by  Germany,  one 
is  hardly  prepared  for  the  statement,  given  on  the 
authority  of  the  British  consul  in  Moscow,  that  there 
are  fully  30  German  electrical  societies  in  Russia, 
and  that  about  80  per  cent,  of  all  electrical  machin- 
inery  and  appliances  in  use  in  that  country  comes 
from  Germany.  The  Russians  are  not  indififerent  to 
electrical  advancement,  and  the  street-railway  lines 
of  Moscow  are  now  undergoing  conversion  to  the 
overhead  electric  system  at  a  probable  cost  of  not 
less  than  $20,000,000.  German  and  Austro-Hungar- 
ian  electrical  manufacturing  companies  have  estab- 
lished branches  in  the  czar's  dominions,  as,  indeed, 
they  might  be  expected  to  do ;  but  it  seems  apparent 
that  some  share  of  the  business  might  be  obtained 
by  American  houses  by  consistent  effort.  Some- 
thing has  been  done  by  the  telephone  manufacturers 
of  the  United  States  in  Russia,  but  in  other  elec- 
trical lines  we  seem  to  have  been  inactive,  if  the 
efforts  of  certain  Russo-American  promoters  in  St. 
Petersburg  and  Moscow  be  left  out  of  account. 


In  a  recent  British  government  inquiry  on  the  use 
of  electricity  in  mines.  Professor  S.  P.  Thompson 
gave  it  as  his  opinion  that  in  future  three-phase 
machinery  would  supersede  all  other  types  for  prac- 
tically all  purposes,  although  in  connection  with 
metalliferous  processes  requiring  -variable  loads  and 
speeds  direct  current  might  be  more  suitable.  In 
mines,  however,  where  the  loads  were  practically 
continuous,  and  the  speeds  not  wanted  to  be  varied 
very  much,  three-phase  curreiit  had  more  than  one 
advantage,  including  the  considerable  advantage  of 
economy  iii  the  motors.  There  was  also  the  advan- 
tage that  a  three-phase  .motor  for  a  given  power 
was  lighter  than  a  corresponding  direct-current  mo- 
tor. With  reference  to  the  percentage  loss  in  trans- 
forming high-pressure  alternating  and  high-pressure 
direct  currents  down  to  low  pressure,  the  witness 
did  not  think  there  was  very  much  difference.  As 
to  possible  danger,  he  thought  that  if  anything 
the  direct-current  motor  was  the  more  dangerous 
in  a  fiery  mine,  owing  mainly  to  the  sparking  at 
the  commutators.  Summing  up  the  whole  matter, 
Professor  Thompson  thought  there  was  a  great 
future  for  electricity  in  mines' — a  conclusion  in  which 
electrical  men  generally  will   concur. 


No  POWER-TRANSMISSION  Scheme,  however  prom- 
ising in  other  respects,  can  be  successful  without  a 
market  for  the  power.  This  fact  is  of  course  ob- 
vious to  any  person  of  average  good  sense,  but  en- 
gineers who  are ,  called  into  consultation  should 
nevertheless  take  particular  pains  to  point  out,  as 
they  probably  do  in  every  case,  that  the  financial  suc- 
cess of  the  project  depends',  among  other  things, 
on  the  demand  for  power,  existing  or  possible  of 
creation,  at  the  points  of  consumption,  as  well  as 
on  the  local  cost  of  steam  power.  Simply  because 
"a  magnificent  waterpower  is  going  to  waste,"  it 
will  not  do  to  assume  that  the  power  can  l^e  utilized 
and  transmitted  electrically  at  a  profit.  The  selling 
end  of  the  proposition  must  be  as  closely  scrutinized 
as  the  engineering  problems  presented.  In  the  case 
of  the  Consolidated  Lake  Superior  Company  at 
Sault  Ste.  Marie,  Ont,  the  financiers  who  pro- 
moted the  enterprise  seem  to  have  overlooked  or  dis- 
regarded this  precaution.  The  company  has  failed 
in  consequence,  and  is  now  coming  in  for  some 
rather  severe  criticism.  Here  is  a  sarnple  of  news- 
paper comment :  "The  power  house  and  the  rail- 
road illustrate  the  general  plan  of  constructive  finan- 
ciering. The  canal  and  power  house  were  pro- 
jected on  a  princely  scale,  and  are  wholly  sui  generis; 
Init  unfortunately,  when  both  were  completed,  there 
was  nobody  to  buy  power  of  the  company.  Aii- 
parenlly  this  trifling  detail  had  never  been  con- 
sidered, and  the  magnificent  plant  has  remained  idle 
because  nobody  wished  to  use  it."  Of  course,  tliis 
is  not  strictly  frue;  but  the  charge  lias  a  large  ele- 
mciil  of  truth  in  it,  and  the  lesson  is  one  thai  shinilil 
not  be  disregarded. 
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Electrically  Operated   Regulator  for 
Superheaters. 

A  certain  degree  of  siiperlieal  is  often  a  very 
desirable  feature  in  tlie  operation  of  steam  engines 
where  the  very  highest  etficieney  oblainable  is  neces- 
sary. Elihu  Thomson  of  Swampscott,  Mass.,  has. 
lately  added  to  his  long  list  of  inventions  a  boiler 
and  superheater  combined  to  be  used  in  steam  auto- 
mobiles where  it  is  well  known  the  best  practicable 
efficiency  is  none  too  high.  The  valve  mechanism 
is   operated    electromagnetically. 

In  a  boiler  using  liquid  fuel,  such  as  gasoline  or 
kerosene,  this  invention  finds  application.  It  is  de- 
sirable in  running  an  automobile  tnat  when  the 
speed  is  greatest,  and  therefore  the  power  required 
greatest,  the  steam  supply  should  be  a  maximum. 
To  bring  this  about  Professor  Thomson  has  so 
constructed  his  apparatus  that  wdien  the  most  power 
is  required  a  maxiinum  supply  of  fuel  and  water 
shall  be  given  to  the  boiler. 

Water  is  supplied  from  a  tank  by  a  pipe,  and  after 
passing  through  a  pump,  which  is  driven  from  an 
eccentric  on  the  shaft,  it  passes  through  the  pipe 
into  the  superheater.  Here  the  pipe  loops  around 
in  the  fire  chamber  and  passes  out  again,  the  water 
entering  the  superheater  and  after  passing  through 
the  loops  coming  out  as  superheated  steain.  The 
supply  of  fuel  for  the  burners  in  the  heating  cham- 
bers is  also  pumped  from  the  same  eccentric,  and 
plainly  the  faster  the  machine  is  running  the  faster 
the  water  and  fuel  will  be  ptimped  to  supply  the 
increased   steam  demand. 

Between  the  water  pump  and  the  loops  in  the 
boiler  and  between  the  fuel  puinp  and  the  burners 
are  electrically  operated  valves  which  are  simply 
solenoids  so  arranged  that  when  the  current  is 
turned  on  a  little  steel  ball  is  pulled  up  on  to  its 
seat,  and  the  supply  of  w'ater  or  fuel,  as'  the  case 
may  be,  is  shut  ofT.  These  solenoids  are  connected 
to  a  battery  and  contact  is  made  for  the  circuits 
by  a  thermostat.  This  thermostat  is  attached  to  a 
straight  portion  of  the  steam  pipe  after  it  leaves  the 
superheater,  and  is  so  arranged  that  upon  the  ex- 
pansion of  that  part  of  the  pipe,  caused  by  undue 
overheating,  a' contact  is  made  in  the  circuit  con- 
trolling the  fuel  valve  and  the  valve  is  closed,  or 
nearly  closed,  allowing  the  vapor  to  cool  down  to 
a  certain  extent.  On  the  other  hand,  if  the  pipe 
contracts  on  account  of  insufficient  heating  of  the 
steam  the  other  contact  is  made  and  the  water 
is  shut  off  by  the  Avater  valve  and  the  fire  left  on, 
which  immediately  superheats  the  steam  to  the 
proper  degree.  As  the  contacts  are  adjustable,  the 
water  and  fuel  supply  may  be  fed  at  a  rate  to 
approximate   ideal    running    conditions. 


More  About  Radium. 


cubic  meter  of  the  sun's  bulk  would  generate  suffi- 
cient heat  to  account  for  the  whole  of  the  sun's 
radiation. 

These  isolated  facts,  though  not  of  great  practical 
importance  in  themselves,  all  go  to  form  a  clearer 
understanding  of  the  whole  subject  and  help  toward 
the  realization  of  the  practical  possibilities  of  radium. 


Interest  in  the  wonderful  properties  of  radium  is 
unabated,  and  the  fact  that  crowds  of  people  force 
their  way  into  the  Museum  of  Natural  History  in 
New  York  merely  to  catch  a  gliinpse  of  the  few 
grains  of  the  mysterious  substance  shows  that  it  has 
made  a  lasting  impression  upon  the  people  at  large. 

Radium  is  a  source  of  constant  surprises,  and 
when  it  was  discovered  that  the  substance  main- 
tains a  temperature  three  degrees  above  that  of  sur- 
rounding objects  the  idea  was  at  first  scouted,  but 
upon  careful  investigation  by  Professor  Curie  and 
others  this  fact  is  said  to  have  been  clearly  proved. 
Another  curious  fact  in  this  relation  is  that  the 
heat  emanation  seems  to  remain  unchanged  through- 
out a  large  range  of  temperatures,  there  being,  it  is 
said,  no  perceptible  variation  at  the  temperature  of 
a   summer  day  or  that  of  liquid  air. 

A  German  scientist,  A.  Becker,  is  authority  for 
the  statement  that  substances,  ordinarily  dielectrics,  in 
the  presence  of  radium,  become  to  a  certain  extent 
conductors  of  electricity,  which  is  an  extraordinary 
phenomenon  in  the  case  of  solid  dielectrics,  though 
in  the  case  of  liquids  or  gases,  insulating  in  char- 
acter, such  conductivity  was  demonstrated  soon 
after  the  discoverj'  of  radium.  Scientists  have  even 
gone  so  far  as  to  recognize  in  the  comet's  tail  indi- 
cations of  radio-activity.  The  exact  composition  of 
the  tails  of  comets  has  never  been  discovered,  and 
many  conflicting  opinions  are  given.  One  of  the 
latest  theories  is  that  the  luminosity  is  due  to  the 
presence  of  radium  compounds.  Whether  this  be 
true,    the    theory   seems   at    least   plausible. 

One  of  the  things  which  experimenters  arc  now' 
seeking  to  determine,  is  the  relation  between  radium 
and  helium.  Pitchblende,  the  mineral  from  which 
radium  is  obtained,  contains  helium,  a  very  light 
gas  found  in  the  gaseous  atmosphere  of  the  suii, 
and  it  has  been  suggested  that  helium  might  come 
from  disintegrated  radium.  Sir  William  and  Lady 
Higgins.  in  a  paper  to  the  British  Royal  Society, 
showed  that  radium  salt  gives  a  spectrum,  having 
some  lines  agreeing  with  lines  in  the  spectrum  of 
helium.  Sir  William  Ramsay  has,  moreover,  found 
the  whole  speclrmn  of  lu-Iium  in  Ihc  emanation  of 
radium.  lie  belie\'es  thai  helium  i.s  continually  pro- 
duced from  radium.  That  of  the  solar  atmosnhere 
may  proceed  from  radium  in  the  sun,  and  Mr.  W.  E. 
Wilson    calculates    that    3.6    grains    of    radium    per 


COMMUNICATIONS. 


The  Sun's  Apparent  Electrical  Influence 
on  the  Earth. 

To  the  Editor  of  the  Western  Electrician; 

The  sun  appears  to  be  a  huge  electric  generator 
or  a  body  that  has  a  great  store  of  electricity.  Now 
there  does  not  appear  to  be  any  generally  accepted 
explanation  of  the  phenomenon  of  natural  mag- 
netism, yet  the  earth  is  a  powerful  magnet.  If  we 
lake  an  iron  ball  and  wind  about  its  center  a  turn 
of  copper  wire,  and  suppose  this  wire  to  represent 
the  equator  of  the  earth,  by  passing  a  direct  current 
ai-ound  this  ball,  through  the  wire,  magnetism  is 
produced  in  the  iron  ball,  and  its  lines  of  force 
will  be  perpendicular  to  the  direction  of  the  cur- 
rent or  magnetizing  force  passin.g  in  the  wire,  pro- 
ducing a  north  polarity  on  one  side  of  the  loop  and 
a  south   polarity  on  the  other.  > 

The  diagrams  explain  this.    With  the  current  pass- 
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ing  in  the  direction  of  the  arrows  we  have  the 
above  conditions,  and  the  ball  is  magnetized  in  the 
saine  direction  as  the  earth,  for  if  the  ball  is  free 
to  move  around  while  the  current  is  passing  it  will 
take  up  a  position  in  the  opposite  direction  because 
like  poles  repel  and  unlike  poles  attract.  This  seems- 
to  say  that  the  sun  is  the  source  of  the  earth's  mag- 
netizing force.  Therefore,  calling  the  sun  the  cur- 
rent of  electricity  and  the  earth  the  bar  or  ball  of 
iron  we  have  a  huge  electromagnet. 

Now  suppose,  for  simplicity,  that  the  sun  is  mov- 
ing around  the  earth,  instead  of  the  earth  moving 
around  the  sun.  Then  the  sun  is  moving  arouiid 
the  earth  just  as  the  current  is  moving  around  in 
the  wire  on  the  iron  ball,  thus  magnetizing  the 
earth  just  the  same  and  in  the  same  direction  as  the 
ball  of  iron  is  magnetized  by  the  passage  of  the 
current  around  it.  Now,  to  make  things  more  sim- 
ple. It  is  accepted  that  if  we  pass  a  current  of 
electricity  in  a  coil  of  wire  counter-clockwise,  it 
produces  a  north  polarity  in  that  end  which  it 
enters  and  produces  a  south  polarity  in  that  end 
which  it  leaves.  Similarly  in  a  right-handed  or 
clockwise    solenoid    a    south   polarity   is   produced  in 
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that  end  which  it  enters  and  a  north  polarity  at  that 
which   it  leaves. 

Assuming  that  you  are  standing  in  tnc  geographical 
south  latitude,  facing  the  sun,  we  notice  the  sun 
passing  to  our  left,  therefore  passing  the  same  as 
the  curreiU  through  the  left-handed  solenoid,  pro- 
ducing a  magnetic  north  polarity  at  or  near  the 
geographical  south  pole.  Similarly,  staiuling  in  a 
northern  latitude,  facing  the  sun,  we  have  the  op- 
posite conditions — that  is',  the  sun  is  passing  to  our 
right,  similar  to  the  current  in  the  right-handed 
solenoid,  thus  producing  a  magnetic   south   polarity 


at  or  near  the  geographical  north  pole.  This  is  as- 
suming that  the  sun  moves  and  the  earth  is  sta- 
tionary, but  of  course  the  same  action  takes  place 
irrespective  of  which  mo\'es  or  which  remains  sta- 
tionary, and  as  there  is  such  a  large  quantity  of 
iron  distributed  over  a  very  large  portion  of  the 
earth  it  seems  possible  to  say  that  the  earth's  revo- 
lution around  the  sun  is  a  very  similar  thing  to  the 
passing  of  a  current  of  electricity  in  a  solenoid  or 
coil  of  wire,  both  producing  magnetic  lines  of  force 
perpendicular  to  the  direction  of  the  magnetizing 
force. 

Now.  if  the  s'un  is  the  earth's  magnetizing  force, 
and  calling  it  the  electric  current  passing  around 
the  earth  from  east  to  west,  it  would  probably  set 
up  an  eddy  current  in  the  opposite  direction,  which 
would  tend  to  oppose  the  magnetizing  force.  This 
eddy  current  may  be  near,  at,  or  even  in  the  earth's 
surface  from  west  to  east.  The  production  of  this 
eddj^-current  theory  agrees  very  well  with  Miss 
Martha  Craig's  theory  of  a  rotary  current  from 
west  to  east,  which  conveys'  wireless-telegraph  elec- 
'  trie  waves  more  easily  from  west  toward  east  than 
from  east  toward  west,  as  it  has  been  found  that 
wireless  messages  are  more  easily  received  from 
the   west   than   from   the  east. 

This'  article  is  chiefly  written  on  the  earth's  mag- 
netism by  the  sun's  influence.  Who  knows  what 
secrets  are  hidden  behind  this  most  powerful  and' 
wonderful   phenomenon?  W.   H.  HoETON. 

St.   Catherines,  Ont.,   September  i8,   1903. 


Electric  Wires  and  Shade  Trees. 

To  the  Editor  of  the  Western  Electrician : 

In  relation  to  my  bulletin  on  "Injuries  to  Shade 
Trees  from  Electricitj',"  published  in  the  Western 
Electrician  of  September  19th,  and  your  editorial,  I 
might  explain  in  regard  to  the  phraseology,  that  our 
bulletins  have  to  be  written  for  laymen,  and  must 
be  made  popular.  Therefore,  common  exnressions 
frequently  have  to  be  used,  even  if  incorrect.  The 
one,  however,  you  pointed  out  was  a  slip  on  my  part, 
but  one  that  is  perfectly  natural  for  a  person  to 
make,  especially  wdien  he  is  attempting  to  adapt  his 
phraseology  to  the  untechnical  mind.  The  high-po- 
tential wires  are  usually  designated  as  carrying  large 
currents,  which,  of  course,  may  not  be  true,  although 
the  pathological  effect  is  about  the  same  as  we  would 
obtain  with  an  increased  amount  of  current.  I  think 
in  most  instances  I  distinguished  properly  between 
current  and   voltage. 

In  the  state  of  Massachusetts  the  laws  are  very 
strict  in  regard  to  the  mutilation  of  shade  trees,  and" 
the  trees  are  under  the  jurisdiction  of  a  class  of 
men  possessing  unusual  intelligence.  So  far  as  my 
experience  goes,  the  electric  companies  always  take 
a  rational  attitude  toward  ti"ees',  but  the  men  they 
employ  are  usually  very  ignorant  and  reckless. 
Where  ignorant  linemen  are  left  to  do  the  work  in 
tree  trimming,  trouble  almost  always  results,  and  I 
am  very  sure  that  the  telephone  and  electric  com- 
panies do  not,  as  a  rule,  sanction  the  mutilation  of 
trees.  According  to  the  Massachusetts  laws,  the 
trees  have  the  first  right,  but  since  all  of  these  mod- 
ern conveniences  are  absolutely  necessary,  the  whole 
matter  comes  down  to  a  question  of  mutual  agree- 
ment and  adjustment  of  afl'airs  between  companies 
and  tree  wardens.  George  E.  Stone. 

Amherst,   Mass.,    September   30,    1903. 


Power  Development  on  the  Chatta- 
hoochee. 

The  Winding  Shoals  Electric  Power  Comnany,  a 
company  recently  incorporated  at  Buford.  Ga.,  will 
install  a  6,oco-horsepower  hydro-electric  plant  on  the 
Chattahoochee  River,  four  miles  west  of  Buford,  Ga. 
The  location  selected  for  the  dam  and  power  house 
is  a  most  advantageous  one,  lying  between  high 
blufifs,  which  are  composed  almost  entirely  of  solid 
granite.  The  plans  contemplate  the  construction  of 
a  crib  dam,  for  which  an  abundance  of  material  can 
be  secured  in  close  proximity  to  the  plant.  The 
power  house  will  be  of  stone  and  concrete  con- 
struction. The  details  of  the  power-house  machin- 
ery equipment  have  not  been  fully  worked  out, 
but  it  can  be  stated  definitely  that  the  first  equip- 
ment of  wheels  and  generators  will  be  for  about  3,000 
horsepower,  ultimately  increasing  to  6,000. 

A  portion  of  the  power  will  be  utilized  by  local 
factories  in  Buford,  which  is  the  largest  leather  man- 
ufacturing district  in  the  South,  and  for  the  Atlanta, 
Buford  and  Gainesville  railway,  for  which  a  survey 
is  now  being  made.  The  balance  of  the  power  will 
be  transmitted  to  .Atlanta  and  surrounding  towns; 
the  bulk  of  it  will  likely  be  taken  to  .Atlanta,  Ga. 
The  Electrical  Equipment  Company  of  Chicago, 
of  which  J.  W.  Peterson  is  president,  is  preparing 
the  plans  and  specifications,  and  will  soon  be  ready 
to  receive  bids  for  the  machinery  equipment  and 
construction  work.  iVfr.  Peterson  is  one  of  the  of- 
ficers of  the  Winding  Shoals  company,  and  has  per- 
sonally had  charge  of  the  engineering  details  in  mn- 
nection  with  the  work.  He  has  associated  wilh  liim 
in  that  conqjaiiy  several  prominent  men  of  .\tiaiua. 
Gainsville  aticl  Chicago,  and  it  is  their  intention  to 
start  construction  as  soon  as  the  contracts  can  be  lei. 
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Modern    Foundry    Equipment   and    Sur- 
roundings at  Trafford  City,  Pa. 

At  tlie  old  slalioii  known  for  many  years  as 
Stewart,  on  tlie  main  line  of  the  Pennsylvania 
Railroad,  17  miles  east  of  Pittsburg,  four  miles 
from  East  Pittsburg,  and  about  2%  miles  from 
Wilmerding,  Pa.,  lias  sprung  into  existence  witbin 
two  years  a  new  industrial  town  whicb  its  pro- 
jectors, the  Weslinghousc  companies,  have  called 
Trafford  City,  a  name  familiar  to  them  from  the 
fact  that  they  were  already  in  possession  of  large 
interests  at  IVIanchestei-,  England,  in  a  district  known 
as  Trafford  Park.  There  has,  during  these  few- 
months,  been  developed  at  this  ])laee  an  accessory 
to  the  several  great  manufactin-ing  estalilishments 
located  near  by,  together  with  the  foundation  of  a 
new  city,  which  already  offers  substantial,  com- 
fortable and  sanitary  homes  to  the  workmen  em- 
ployed in  the  operation  of  the  new  plant  and  to 
iilhers  who  administer  to  the  needs  of  the  new  eoiu- 
numily. 

The    initial    slcji    in    the   projection    of    this    nio\"c- 


East  Pittsburg,  at  which  point  the  castings  will  he 
delivered  for  machine  finishing  at  the  plants  of  the 
Westinghonse  companies  previously  mentioned. 

This  road,  built  by  the  Weslinghousc  companies 
and  nanied  the  Westinghonse  Intcrworks  railroad, 
intersects  the  town  of  Wilmerding  situated  about 
half-way  between  Trafford  City  and  East  Pittsburg, 
where  the  great  works  of  the  Westinghonse  Air 
Brake  Company  are  located  and  arc  thus  eonneclcd 
with  the  new  industrial  plant  at  Trafford   City. 

A  narrow-gauge  industrial  railway,  operated  by 
lo-tun  locomotives  impelled  by  electric  storage  bat- 
teries, serves  as  an  adjunct  to  the  main  system 
t)f  railways  in  transporting  about  the  yards  and 
Innldings  the  lighter  and  smaller  supplies  and  ac- 
cessories lo  the   foundry   ser\'ice. 

Power  House. 
The  power  house,  which  includes  under  its  roof 
a  machine  shop  as  well  as  a  power  plant,  is  ,320  feet 
long  by  56  feet  wide.  The  building  is  of  steel  and 
brick  conslruclion,  cm  concrete  foundations,  and 
with     sleel-lrnssed    roof    co\ered    with     slate.       The 


arc  and  incandescent  lighting  of  buildings  as  may 
be  necessary  during  tne  day  time.  The  em-rent 
from  the  gas-engine  plant  is  used  for  such  lighting 
and  power  as  is  required  at  night  only.  An  under- 
ground tunnel  six  feet  square,  lboi-(uiglily  water- 
proofed, connects  tile  power  house  with  the 'other 
Iniildings.  and  in  this  are  installed  all  eleetric-lii'ht 
and  power  conduits  and  the  piping  for  steam,  air 
and   \vater. 

Machine  Shop. 

This  room  is  equipped  with  lathes,  planers,  drill 
jn'esse.s;  and  pipe-threading- and  cutting' twds,- andr 
such  other  appliances  as  would  be  required  i)i  (be 
maintenance  of  a  plant  of  this  character.  They 
are    operated    by   an    electric    motor. 

P.\TTEHN    Shop   and    Storage    Bi'iLniNc. 

This  building,  located  at  the  exlreme  southern 
portion  of  the  site,  is  603  feet  long  by  80  feel  wide. 
I  be  finmdalion  is  of  concrete  and  the  superstructure 
of  brick  and  steel,  with  lloors  of  slow-burning  mill 
constructinn.      The    pattern    shop    occupies    160    feet 


Brass  Foundry.  Power  House,  l^auerti  Shop.  M 
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ment  was  taken  early  in  1903.  when  it  became  ap- 
parent that  additional  foundry  facilities  would  soon 
become  imperative,  owing  to  the  incieasing  busi- 
ness of  the  two  great  manufacturing  enterprises  at 
.  East  Pittsburg — the  Westinghonse  Electric  and 
Manufacturing  Company  and  the  Westinghouse  Ma- 
chine Company.  The  growth  of  these  two  enter- 
prises had  absorbed  all  the  land  in  their  vicinity 
available  for  manufacturing  purposes,  and  the  near- 
est ])rocurable  property  which  in  every  way  met 
the  requirements  of  the  case  was  located  four  miles 
distant  at  Stewart.  Here  600  acres  of  land  was  se- 
cured by  purchase  for  the  Westinghouse  Foundry 
Company. 

The   LocAiaxY. 

A  sfream  known  locally  as  Turtle  Creek  winds 
through  the  site  of  Trafford  City,  having  in  past 
ages  worn  down  the  land  where  it  was  softest  and 
left  it  at  this  place  with  a  slope  composed  of  sev- 
eral terraced  levels.  Taking  advantage  of  this  ar- 
rangement, the  Westinghouse  Foundry  Company  has 
established  its  plant  on  the  lowest  level  on  the  same 
grade  as  the  main  tracks  of  the  Pennsylvania  rail- 
road, which  pas.s  adjacent  to  the  site  and  connect 
with   it. 

On  the  several  terraces,  "rising  in  front  of  the 
foundry,  yet  shielded  fronr  its  too  obtrusive  ap- 
pearance by  the  ample  foliage  of  large  and  hand- 
some trees,  lies  the  town  proper,  enjoying  every  nat- 
ural advantage  that  can  be  desired,  both  from  a 
sanitary  standpoint  and  from  the  picturesque  beauty 
of  its  surroundings. 

The  suburban  train  service  of  the  Pennsylvania 
railroad  gives  access  to  Stewart  by  a  run  of  about 
40  minutes  from  the  Union  Station  in  Pittsburg, 
and  a  still  shorter  run  from  the  suburban  stations  of 
East  Liberty,  Wilkinsburg  and  Swissvale.  The  Pitts- 
burg trolley  system  by  an  approach  over  a  steel 
viaduct  7,000  feet  long,  especially  constructed  for 
the  purjiose.  makes  its  terminal  by  a  loop  through 
the  city  streets.  Another  trolley  line  enters  the 
city  from  Greensburg,  the  county-seat  of  Westmore- 
land   County,    1.3   miles   lo  the  cast. 

Foundry    Site. 

The  site  selected  by  the  Westinghouse  Foundry 
Company  for  its  plant  consists  of  about  1,30  acres 
in  area  of  level  bottom  land.  Here  is  sufficient 
room  to  provide  for  the  present  foundry  buildings, 
including  the  iron  foundry,  the  brass  foundry,  the 
pattern  shop,  pattern  building,  and  power  house,  all 
of  which  are  now  completed  and  afford  room  for 
llie  future  construction  of  additional  manufacturing 
plants  equal  to  the  combined  capacity  of  all  the 
plants   now    located   in   the   Turtle  Creek   Valley. 

RAILKOAI)   C(jnnections. 

The  site  is  connected  with  the  main  line  of  the 
Pennsylvania  railroad  by  the  Turtle  Creek  Valley 
branch  of  the  latter,  thus  providing  a  link  wilb  the 
outside  world  as  an  inlet  for  supplies.  As  an  outlet 
for  product,  a  single-track  railroad  of  standard 
gauge  and  of  the  very  heaviest  type  of  construction 
has   been    built    connecting   the    foundry   site   with 
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chimney    is  of   Custodis   construction,    seven   feet   in- 
side diameter  and  175  feet  high. 

This  building  contains  an  engine  room  in  the 
center,  with  a  boiler  room  immediately  adjoining 
in  the  rear,  the  repair  machine  shop  connecting  at 
the  front.  At  the  rear  of  the  boiler  room  is  a  punii> 
I'ooni  containing  the  fire-service  pumps  and  those 
for  serving  the  hydraulic  hoists,  both  of  which  are 
connected  with  the  city  water  main  and  with  a 
reser\-oir  in  Turtle  Creek,  and  back  of  this  room 
is  the  locomotive  room  with  ])rovision  for  bousing 
the  two  locomotives  required  for  shifliiig  purposes 
about    the    plant. 

Power   Pl.\nt. 

The  lioiler  |)lant  at  present  coirsists  of  two  500- 
horsepower  Babcock  &  Wilcox  boilers,  ample  spae-e 
remaining-  for  the  accominodation  of  double  this 
equipment  when  the  future  growth  of  the  foundry 
plant  -will  require  it.  These  are  supplied  with  Roney 
automatic  stokers,  operated  by  standard  Westing- 
house engines,  and  fuel  in  the  shape  of  coal  slack 
coming  from  local  mines  at  the  terminal  of  Turtle 
Creek  railroad  is  furnished  to  them  from  steel  hop- 


ENGINE-DYNAMO     ANUi    SWITCHBOARD     IN    TRAFFORD 
CITY    FOUNDRY    POWER    HOOSE. 

liers  overhead,  to  which  it  is  carried  by  a  "Link- 
Belt"  conveyor  from  a  100-ton  storage  pit  outside 
of  the  building,  into  which  the  coal  cars  dump  their 
contents  while  running  over  it. 

The  engine  room  is  sufficiently  large  to  accommo- 
date two  horizontal  cross-compound  Corliss  steam 
engines  of  the  Westinghouse  type,  having  a  capacity 
of  1,000  horsepower.  One  of  these  only  is  at  present 
required  and  is  already  installed  and  coupled  direct 
to  a  600-kilowatt,  alternating-current,  three-phase 
electric  generator.  /\  vertical  gas  engine  of  the 
Westinghouse  type,  having  a  capacity  of  175  borse.- 
power,  is  also  in  place  and  is  direct  connected  to  a 
i20-kilowatt,  alternating-direct-current  generator. 
This  engine  draws  its  supply  of  gas  from  a  well 
I  .goo  feel  deep.  drille<l  on  the  properly  adjacent  to 
Ihc    buildings. 

The  electric  current  from  the  steam-(lri\-en  jilant 
is  used  during  the  day  for  operating  the  cranes  and 
other  power  motors  about  the  foundry,  and  for  such 


of  the  north  end  and  is  two  stories  high.  The  lloor 
of  the  second  story  is  suspended  from  the  roof 
trusses  to  free  the  first  story  from  columns,  thus 
providing  ample  space  for  handling  large  patterns 
wdiich  will  be  made  there.  Adequate  facilities  have 
lieen  supplied  for  the  kiln-drying  and  storin.g  of 
wood  and  for  the  handling  of  the  latter  and  the 
manipulation  of  patterns.  The  building  is  equipped 
with  hydraulic  elevators  of  ample  size. 

The  shop  is  supplied  with  a  most  complete  equip- 
ment of  tools  and  appliances  for  woodworking. 
The  windows  and  skylights  have  been  made  large 
to  admit  plenty  of  light.  Artificial  illumination  of 
the  most  approved  character  has  been  supplied, 
whereby  the  general  lighting  of  the  building  is  ac- 
complished by  arc  lamps  and  the  direct  illumination 
of  the  tools  and  work  is  effected  by  means  of  Nernst 
lamps'.  In  winter  a  mean  temperature  of  between 
50  and  60  degrees  F.  is  preserved  by  means  of  a 
hot-air  system  of  healing,  the  air  being  forced  by 
rotary  fans  through  coils  healed  by  either  exhaust 
or  live  steam  furnished  from  the  power  house. 

Foundry  Building. 

The  first  building  for  foundry  purposes,  which  is 
now  erected  and  in  operation,  adjoins  the  pattern 
shop,  with  a  space  of  100  feet  between  them.  It  is 
of  brick  and  steel  construction  on  concrete  founda- 
lions,  and  is  612  feet  long  by  184  feet  wide.  The 
waUs  are  36  feet  high  at  eaves  and  So  feet  at  peak. 
It  is  divided  transversely  into  three  bays,  the  center 
liay  being  80  feet  wide  and  those  on  either  side 
.SO  feet  six  inches  wide.  These  bays  are  traversed 
by  traveling  cranes,  the  center  having  one  of  100 
tons  and  two  of  Co  tons  capacity,  all  of  the  Sellers 
two-trolley  type,  and  each  of  the  side  bays  has 
three  of  the  Morgan  type  of  20  tons    capacity  each. 

The  center  bay  has  in  addition  on  either  side 
special  runways  underneath  those  for  the  cranes  just 
mentioned,  and  these  accommodate  four,  traveling 
jib  cranes,  two  on  each  runway.  These  cranes  reach 
out  into  the  center  hay  about  35  feet,  and  as  the 
largest  moulds  will  always  be  arranged  close  to  the 
side  posts  they  are  thus  intended  to  handle  all  the 
work  of  setting  and  drawing  patterns,  .selling  cores, 
and.  in  fact,  are  capable  of  doing  all  the  work  of 
Ihe  foundry  except  that  of  the  very  heaviest  nature. 
A  track  from  the  main  railroad  system  runs  through 
each  end  of  the  building  to  co-operate  with  the 
larger  cranes  in  the  transportation  of  material  lo 
and  from  the  foundry,  and  the  narrow-gauge  rail- 
road traver.ses  the  side  bays  from  end  to  end  and 
works  conjointly  with  the  smaller  cranes  previously 
mentioned. 

At  the  side  of  the  building  is  a  space  100  feet 
wide  which  serves  as  a  stora.ge  yard  for  flasks  and 
heavy  apparatus  connected  with  the  foundry  opera- 
lions.  In  the  center  of  this  yard  also  is  stored  the 
fuel  and  raw  material  for  charging  the  melting  fur- 
naces. To  serve  the  yard,  runways  are  provided 
and  cqui|)pcd  with  a  Sellers  double-trolley  traveling 
ci"ane   of  50  tons    capacity. 

Melting   Department. 

.'\t  the  middle  of  the  north  bay  is   located  an  ele- 
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vatcd  charging-  platform,  to  ^vilich  the  raw  material 
is  raised  on  lifts  operated  by  hydratilic  power  sup- 
plied from  the  power  plant.  The  melting  equip- 
ment consists  of  three  cupola  furnaces  of  18  tons 
capacity  per  hour  each,  located  on  this  platform, 
alid  two  air  furnaces  each  of  30  tons  capacity  placed 
close  by  oit  the  ground.  As  it  is  not  uncommon 
practice  in  foundry  Avork  to  hold  molten  metal  for 
three  hours  or  more,  it  wou'd  easily  be  possible 
here  to  pour  a  casting  of  200  tons  in  weight,  should 
such  a  requirement  ever  be  made.  By  the  use  of 
the  air-furnace  method  of  melting  iron,  metal  50  per 
cent,  stronger  than  that  obtained  from  the  cupola 
may  be  obtained,  so  that  all  large  and  important 
castings  are  usually  made  of  the  former  metal. 
.\cross  the  building  and   opposite  the  melting  plant 


of  the  main  railroad  system  for  receiving  the  sand, 
and  a  track  of  the  narrow-gauge  railway  leads  into 
the  building  to  recei\e  the  sand  from  the  mixers 
for  the  foundry. 

L.\B0R.\T0RV    .\ND    L.WATORY     BuiLDINC. 

In  the  space  between  the  pattern  storage  building 
and  foundry  is  a  two-story  building  34  feet  b"  60 
feet,  of  brick  and  steel  construction.  The  rear  of 
ibe  upper  floor  of  this  building"  is  equipped  as  a 
chemical  laboratory,  and  the  front  part  is  devoted 
to  ofHces  for  the  foremen  of  the  foundry.  Inter- 
mediate between  the  front  and  rear  are  quarters  for 
the  janitor  and  a  room  to  be  devoted  to  first  aid  to 
the  injured. 

The    lower    floor    is    devoted    to    lavatories.      It    is 


ford  Inn.  This  building  is  centrally  located  at  a 
junction  of  two  of  the  principal  streets,  and  is  de- 
signed to  fulfill  not  only  the  requirements  of  a 
first-class  hostelry,  but  also  many  of  the  features 
of  a  casino.  It  is  of  a  size  sufficient  to  accommo- 
date 75  guests,  the  general  internal  arrangement  be- 
ing modeled  on  the  bachelor-club  plan,  the  idea  be- 
ing to  provide,  to  the  well-paid  employes  of  the 
foundry  who  have  no  families,  such  c'omforts  and 
accommodations  as  will  render  occupation  at  the 
Trafford  plant  most  desirable.  This  scheme  is  i-eally 
an  experiment  in  sociology,  the  rates  charged  being 
such  as  are  not  expected  to  yield  any  profit. 

On  the  same  level  is  a  row  of  11  brick  apartment 
buildings',  two  stories  high,  with  a  fiat  on.  each  floor, 
arranged  to  accommodate  one  family.     Several  pri- 
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These    are    arranged    to    be 


are    the    core    ovens. 

heated    cither    by    coke    or   natural   gas',    as    may   be 

deemed  expetlient. 

He-\ting    System. 

Rotary  blowers  are  placed  on  platforms  under  the 
roof  and  operated  by  two-speed  motors.  These 
lilowers  force  air  through  coils  heated  b)'  either  live 
or  exhaust  steam  from  the  power  plant,  and,  by 
means  of  ducts,  properly  distribute  heat  throughout 
the  building  at  a  minimum  temperature  in  zero 
weather  of  50  degrees  F.  An  automatic-sprinkler 
.system  is  installed  and  adjusted  to  operate  at  vary- 
ing temperature  according  to  the  nature  of  the  work 
in   different   localities. 

Office   .\nd    Brass    Foundry   Building. 

Close  to  the  viaduct  and  adjacent  to  the  main 
approach  to  the  foundry  buildings  is  located  a  brick 
building  of  two  stories  high  in  front,  which 
part   is  occupied  on  the   first  floor   by  the  business 


equipped  with  the  best  modern  outfit  of  Avash- 
basins,  shower  baths,  and  closets,  and  is  so  ar- 
ranged that  each  employe  is  supplied  with  his  in- 
dividual locker. 

By  isolating  this  building  for  its  specific  purposes, 
the  foundry  buildings  can  be  kept  in  the  best  sani- 
tary condition  and  attendants  insure  the  safe  keep- 
ing of  the  clothing  and  property  of  the  employes 
during  their  hours   of   service. 

The  total  number  of  iTien  wdiich  this  foundry  is 
prepared  to  employ  in  normal  times,  in  all  the  varied 
occupations  incident  to  its  operation,  is  about  600. 
In  busy  times,  however,  as  many  as  1,000  men  can 
be  readily  accommodated  through  the  adjustability 
of  the  facilities  for  expansion  that  have  been  pro- 
vided. ■  ' 

In  the  preparation  of  the  design,  construction  and 
equipment  of  this  foundry,  which  was  carried  out 
under  the  direction  and  supervision  of  the  Westing- 
house  Machine  Company  of  East  Pittsburg,  a  most 
complete  study  of  the  great  foundries  of  the  world 


Boiler  Room  of  Power  House. 
D   CITY.    PA. 

vate  houses  have  been  erected  in  the  \icinily  of 
these  buildings  by  people  who  will  supply  lo  the 
inhabitants  of  the  town  such  necessities  of  life  as 
they  believe  will  be  demanded.  On  the  next  two 
upper  levels,  75  and  100  feet  above  the  lowest  level, 
respectively,  there  have  been  erected  with  tasteful 
arrangement  as  to  difference  in  type  of  architecture 
and  finish,  50  houses  of  brick  and  stone  construction. 
These  houses  vary  in  size  from  six  to  nine  rooms 
each  and  afford  comfortable  and  cosy  homes  for 
families  of  average  size.  Each  of  these  houses  oc- 
cupies a  lot  with  30  feet  frontage  and  an  average 
depth  of  ICO  feet,  thus  having  ample  space  about  it 
for  light  and  air,  and  affording  a  small  front  yard 
with  plenty  of  room  in  the  rear.  'i"he  rental  and 
purchase  prices  of  these  houses  and  lots  ba\'e  been 
based  on  the  cost  of  building  in  large  numbers  at 
one  time  without  profit  to  the  projectors,  thus  plac- 
ing them  within  the  range  of  the  employes  with  the 
idea  of  inducing  them  to  live  adjacent  to  the  plani 
rather  than  in  the  adjoining  towns  on  the  line  of 
the  railroad. 

It  is  confidently  expected  that  the  .salubrity  of  the 
tlistrict,  as  well  as'  the  nattiral  attractions  of  the 
locality  and  its  habitations  and  the  low  cost  of  liv- 
ing, will  offer  inducements  to  a  large  number  of 
suburban  residents  from  Pittsburg,  Greensburg  and 
intermediate  towns.  In  attticipation  of  the  prolta- 
bility  of  having  to  provide  for  an  influx  of  fam- 
ilies of  moderate  means  who  can  here  obtain  greater 
\"alue  for  their  in\'estment  than  elsewhere  in  the 
neighborhood  of  Pittsburg,  the  site  is  laid  nut  In 
accommodate  eventually  upwards  of  10,000  inliabil- 
anls.  No  liquor  of  a  spirituous  nature  can  be  sold 
within  the  city  limits. 


GENERAL   INTERIOR    VIEW   OF    MAIN    FOUNDRY    AT    TRAFFORD    CITY,    SHOWING    100-TON    CRANE. 


'■iTice  of  the  Westinghouse  Machine  Company's 
foundry  department  and  the  superintendent  and  his 
^laff.  The  second  floor  is  used  as  a  drafting  room. 
The  rear  of  this  building,  from  which  the  floor  of 
ihc  second  stoo'  has  been  omitted,  serves  as  the 
l)rass  foundry.  This  room  is  40  feet  by  80  feet 
in  size  and  contains  six  pit  furnaces,  together  with 
the  usual  accessories  of  a  modern  brass  foundry. 
The  quota  of  brass  moulders  which  this  building 
can  accommodate  is  al)Out  20. 

Sand  House. 
This    building    is    of    wooden    frame    construction, 
34   feet    wide   by    128   feet   long,  located  adjacent   to 
the   foundrj-  building.     It  is  paralleled  by  a  track 


was  made  and  the  best  features  of  all  are  here  em- 
bodied, so  that  the  arrangement  as  here  shown  rep- 
resents' the  most  approved  characteristics  of  modern 
foundry  practice. 

The  Industrial  Town. 

On  the  several  terraces  which  nature,  aided  by  the 
landscape  gardener,  has  cut  from  the  hill  in  front  of 
the  foundry,  accommodations  have  been  supplied  for 
housing  those  who  will  actively  participate  in  the 
operation  of  the  foundry  itself  and  for  those  to 
whom  these  operatives  and  -their  families  must  look 
for  the  provision  of  their  daily  requirements. 

On  the  second  grade  of  the  slope  above  men- 
tioned, and  25  feet  above  the  viaduct,  stands  Traf- 


Ohio  Electric  Light  Association. 

Th.e  programme  for  the  ninth  annual  con\-eniion 
of  the  Ohio  Electric  Light  Association,  which  will  be 
held  at  the  Hotel  Chittenden,  Columbus,  Ohio,  Oc- 
tober 13th  to  15th,  has  just  been  given  out  and  cm- 
bodies,  among  other  interesting  features,  a  long  list 
of  papers  on  subjects  of  interest  to  central-station 
men.  The  convention  will  be  convened  at  10  a.  m. 
on  October  13th.  when  President  .^.  W.  Field  of 
Columbus  will  deliver  bis  annual  address.  Aside 
from  the  usual  routine  business,  the  programme 
contaiiLS  many  entertainment  features.  Papers  on 
practical  subjects  will  be  read  by  'VV.  D.  Chester  of 
Pittsburg,  Pa.:  D.  S.  Kohler  of  Columbus:  E.  J. 
Bechtel,  Toledo;  'W.  F.  Raber,  Mansfield;  J.  H. 
Perkins,  Youngstown ;  George  Hayler,  'Van  Wert ; 
A.  C.  Blinn,  Sandusky:  K.  C.  Randall,  Pittsburg, 
Pa. ;  Charles  Mosman.  Schenectady.  N.  Y. ;  D.  L. 
Ganskill,  Greenville :  Professor  F.  C.  Caldwell,  Co- 
lumbus,   and    W.    J.    Hanley,    Cincinnati. 

No  e\'ening  sessions  have  been  provided,  that  full 
attendance  may  be  had  at  the  meetings  and  that  every 
member  may  hear  all  the  papers.  Communications 
CLincerning  the  convention  may  be  addressed  to  Sec- 
retary J.  FI.  Perkins,  Youngstown,  Ohio. 


The  total  value  of  automobiles  exported  from  the 
United  States  in  the  eight  months  ended  with  Au- 
gust, 1903,  amounted  to  $f,049,3rr.  This  is  a  gain 
of  $263,174  over  the  corresponding  period  last  year, 
when  the  amount  was'  only  $786,137.  For  August. 
1903,  the  total  value  of  the  exports  of  this  class  of 
goods  was  $171,132,  as  compared  with  $71,907  for 
August,  last  year,  a  gain  of  $99,225   for  the  month. 
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DEVELOPMENT  OF  THE  TELEPHONE   FIELD. 


Telephone    News   from    the    Northwest. 

The  Manufacturers'  and  Jobbers'  Union  of  La 
Crosse,  Wis.,  will  seek  to  secure  $20,000  worth  of 
stock  subscriptions  for  the  Tri-state  Telephone  and 
Telegraph  Company  of  Minneapolis,  which  the  com- 
pany requires  in  order  to  build  a  long-distance  line 
from  the  Twin  Cities  to  La  Crosse,  thence  west  to 
Austin,  Minn. 

H.  E.  Close  has  received  materials  for  the  con- 
struction of  the  local  exchange  for  Milton,  N.  D. 
Construction   will  be  pushed. 

The  Northwestern  Telephone  Exchange  Company 
has  begun  the  erection  of  an  addition  to  its  East 
Side  station  in  Minneapolis,  to  accommodate  the  toll 
lines.     The  addition  will  cost  $12,000. 

The  GlenuUin  (N.  D.)  Telephone  Exchange  Com- 
pany has  installed  an  automatic  system,  which  is 
complete  and  in    working  order. 

A.  B.  Ferdinand,  the  president  of  the  local  and 
county  telephone  systems  at  Sheboygan,  Wis.,  has 
sold  his  interests  to  a  local  party,  and  the  companies, 
will  be  reorganized.  Mr.  Ferdinand  owned  $44,000' 
of  the  $50,000  stock  of  the  local  company  and  $49,000 
of  the  county  company.  The  new  company  will  re- 
build  the   exchange. 

The  Wisconsin  Telephone  Company  at  Eau  Claire, 
Wis.,  has  moved  into  its  new  building,  just  com- 
pleted. 

J.  J.  Greaves,  the  owner  of  the  telephone  exchange 
at  Glencoe,  Minn.,  has'  merged  his  property  into 
the  McLeod  County  Telephone  Company,  of  which 
he  is  president.  Mr.  Greaves  has  transferred  all  his 
telephone  property  to  the  new  company,  except  that 
at  Brownton,  Minn. 

The  American  Telephone  and  Telegraph  Comoany 
is  building  a  metallic-circuit  line  from  Ashland,  Wis., 
to  Grand  Rapids,  Wis. 

Fifteen  rural  telephone  companies  have  united  at 
Boone,  Iowa,  under  the  name  of  the  Farmers'  Co- 
operative Telephone  Company.  A.  Wills  is  presi- 
dent and  E.  J.  Hughes,  secretary. 

The  Nebraska  .Telephone  Company  has  begun 
work  on  a  new  exchange  building  at  Council  Bluffs, 
Iowa.  The  building  will  cost  about  $15,000  and  the 
new  switchboard  which  will  be  installed  will  cost 
in  the  neighborhood  of  $60,000. 

The  Oakville  (Iowa)  Telephone  Company  is  the 
new  company  which  has  been  formed  by  the  merging 
of  the  two  companies  formerly  operating  at  Oak- 
ville. 

The  Sioux  City  (Iowa)  council  has  passed  an 
ordinance  granting  a  25-year  franchise  to  the  Sioux 
City  Telephone  Company,  in  pursuance  to  the  result 
of  the  special  election  recently  held. 

The  Le  Sueur  (Minn.)  Telephone  Company  has 
received  a  new  switchboard  of  200  drops,  which  has 
been  added  to  its   central  exchange. 

A  telephone  company  has  been  formed  at  Cokato, 
Minn.,   with  $10,000   capital    stock. 

The  Tri-state  Telephone  and  Telegraph  Company, 
an  allied  company  of  the  Twin  City  Telephone  Com- 
pany, plans  to  erect  a  large  fireproof  building  at 
M'erriam  Park,  in  St.  Paul,  through  wdiich  will  pass 
the  toll  lines  to  Duluth  and  Superior,  Ashland,  La 
Crosse,  Hastings,  Austin,  Mankato,  Sioux  Falls  and 
numerous  other  cities. 

The  Dakota  Central  Telephone  Company  contem- 
plates extensive  changes  to  its  local  exchange  at 
Watertown,  S.  D.,  including  a  new  building  for 
the  central  office,  conduits  and  cables. 

The  council  of  Duluth  has  finally  approved  the 
suggestion  of  the  Zenith  Telephone  Company  for 
a  sliding  scale  of  rates  for  business  and  residence 
telephone  connections.  The  proposed  ordinance  was 
referred  to  the  city  attorney  to  suggest  safeguards 
to   protect   the   city. 

The  Colo  (Iowa)  Telephone  Company  will  con- 
struct  two    rural    lines    south    from   that   town. 

A  municipal  telephone  system  is  being  talked  of 
at  Newberry,   Mich. 

The  Interstate  Telephone  Company  has  asked  for 
a  franchise  for  a  line  through  Spokane  County, 
Wa.sh. 

The  strike  of  the  telephone  operators  at  Spokane, 
Wash.,  is  practically  over  and  was  a  victory  for  th.e 
company.  Many  of  the  old  operators  have  already 
gone  back  to  work  under  the  old  schedule.  R. 


There  is  a  report  that  a  consolidation  of  all  Inde- 
pendent telephone  lines  in  Ohio,  Indiana  and  Ken- 
tucky is  being  considered.  F.  S.  Dickson,  president 
of  the  Cuyahoga  Telephone  Company,  is  quoted  as 
saying  that  he  has  heard  nothing  of  it,  and  would 
not  be  in  favor  of  the  move. 

A  private  telephone  exchange  may  be  placed  in 
Cuyahoga   County  courthouse  soon.  H. 


Ohio  Telephone  Notes. 

In  the  Common  Pleas  Court,  at  Columbus,  Onio, 
Judge  Dillon  decided  that  a  telephone  number  is  an 
asset  of  a  business.  A  grocery  store  and  stock  were 
recently  sold  and  when  the  former  owner  tried  to  re- 
move the  telephone  the  buyers  objected,  claiming  the 
number  was  well  known  by  the  customcis'  of  that 
store  and  must  be  considered  one  of  the  assets. 

The  Queen  City  Telephone  Company  has  been  in- 
corporated at  Columbus,  with  a  capital  of  $1,000,000, 
which  may  be  increased  to  $4,000,000.  George  W. 
Beers  is  at  the  head  of  the  incorporators.  The  com- 
Iiany  proposes  to  install  an  Independent  telephone 
system  in  Cincinnati,  and  will  give  long-distance 
service  over  the  lines  of  the  United  Stales  Tele- 
phone Company.  This  will  increase  the  business'  of 
Ihe  Ihiited  Stales  Telephone  Company  greatly,  as 
hillurin  the  I'ell  system  was  the  only  line  liy  which 
snri'iitinding  towns  and  eilies  could  connnunicale  with 
peupli'  in  Cinciniiali.  'Ihe  new  company  estimates 
Ihal  it  \v]\\  in  limr  plncc  20.000  Iclephrinc^  in  ihat 
city. 


Indiana  Telephone  Items. 

Two  telephone  companies  were  incorporated  last 
week.  The  Burrows  Telephone  Company  of  Bur- 
rows, with  a  capital  stock  of  $15,000,  will  build  and 
operate  a  telephone  System  in  Carroll  and  Cass 
Counties.  The  Sullivan'  Telephone  Company,  with 
a  capital  stock  of  $50,000,  will  have  its  principal  ex- 
change in  Sullivan,  and  it  is  understood  that  lines 
will  be  run  to  the  numerous  coal  mines  in  the  vi- 
cinity. 

The  Richmond  Home  Telephone  Company  has 
elected  A.  C.  Lindemuth  president  to  succeed  P.  J. 
Freeman,  resigned.  E.  H.  Gates  of  Richmond  and 
L.  M.  Flesh  of  Piqua,  Ohio,  were  chosen  directors 
to  succeed  Messrs.  Barber  and  Brailey  of  Wauseon, 
Ohio.  Long-distance  connection  has  been  established 
with  Louisville,  and  the  United  States  Telephone 
Company  will  complete  a  line  between  Richmond 
and  Dayton,  Ohio,  this  fall. 

The  Connersville  Independent  Telephone  Company 
is  putting  in  a  new.,  central-energy  system  at  a  cost 
of  $10,000. 

The  Claytort  'Free  Telephone  Association  has  trans- 
ferred its  "property  to'  a  -^company  of  five  local  men, 
of  which  E.  J.  Smith'i^  president  and  Dr.  D.  M. 
Reynolds  secretary.  The  new  company  will  furnish 
switching  service  and  keep  up  lines  to  the  town 
limits.  The  association  has  been  operating  on  the 
co-operative  plan,  and  its  business  became  so  large 
that  it  was  thought  best  to  make  the  change.  Party 
lines  will  continue  as  private  property  up  to  the 
town  limits.  There  are  IW  subscribers  and  the  com- 
pany expects  to  more  than  double  that  number  dur- 
ing the   year.  F. 


Back    Dues   from    Telephone    Company 
Demanded. 

On  the  strength  of  an  opinion  issued  by  Cor- 
poration Counsel  Tolman,  the  city  of  Chicago  will 
try  to  collect  the  sum  of  about  $400,000  from 
the  Chicago  Telephone  Company,  this  being  the 
estimated  amount  claimed  to  be  due  the  city  for 
back  compensation  for  franchise  privileges  in  an- 
nexed  districts. 

The  city  ordinance  of  January,  1889,  provides  that 
the  telephone  company  shall  file  with  the  controller 
on  the  first  days  of  January  and  Julv  of  each  year 
a  statement  of  its  gross  receipts  from  the  telephone 
business  done  within  the  city  of  Chicago  for  the 
six  months  next  preceding,  and  shall  pay  into  the 
city  treasury  three  per  cent,  on  such  gross  receipts. 

Since  the  passage  of  this  ordinance  the  old  towns 
of  Hyde  Park,  Lake  and  Lake  View  and  a  part  of 
Cicero  have  been  annexed  to  Chicago,  and  it  is  on 
this  territory  that  the  city  law  department  demands 
the  required  three  per  cent,  of  gross  receipts.  The 
telephone  company,  under  the  old  ordinances  of  the 
towns,  naid  no  compensation  in  these  districts,  and 
after   annexation    still    claimed    exemption. 


Central  Union's  Difficulties  at  Wabash, 
Ind. 

The  follow'ing  dispatch,  dated  at  Wabash,  Ind., 
September  30th,  was  published  in  tlie  Chicago  Inter 
Ocean:  "At  the  meeting  of  the  Common  Council 
of  this  city  last  night  the  Central  Union  Telephone 
Company  submitted  the  draft  of  an  ordinance  giving 
the  company  the  right  to  use  the  streets  of  Wabash 
for  25  years.  The  company  is  now  operating  here 
without  a  franchise,  its  contract  having  expired  sev- 
eral weeks  ago.  and  the  council  adopted  a  resolution 
directing  that  the  corporation  remove  its  poles  and 
wires  from  the  streets.  It  is  doubtful  whether  the 
council  will  grant  the  franchise,  the  company's  busi- 
ness having  been  allowed  to  dwindle  until  there 
arc  but  few  telephones  left,  while  the  Holne  com- 
pany', the  rival   concern,  has  a  large  business." 


TELEPHONE  MEN. 


The  Nebraska  representative  of  the  Stromberg- 
Carlson  Telephone  Manufacturing  Company,  C.  W. 
Bartlett,  is  now  located  at  1635  South  Twenty-second 
Street,  Lincoln,  Neb.,  his  previous  address  being 
Kansas  City,  Mo. 

Samuel  Goldnamer  of  Louisville,  Ky.,  has  been 
chosen  manager  of  the  Fayette  Telephone  Company's 
exchange  at  Versailles,  Ky.,  to  succeed  Elmore 
Oakes,  who  resigned  some  time  ago.  It  is  said  that 
this  exchange  will  be  rebuilt  and  enlarged  this  fall. 

George  G.  Hall,  who  has  been  superintendent  of 
Ihe  Cumberland  Telephone  and  Telegraph  Company 
al  Ihe  Louisville  (Ky.)  office,  has  resigned  his  posi- 
lion  lo  enter  another  line  of  business'.  Mr.  Hall 
succeeded  C.'ipl.  11.  N.  Gilford  four  years  ago  and 
has  been  successful   in  his  work  at  Louisville. 


GENERAL  TELEPHONE  NEWS. 

The  Wellington  (Kan.)  Telephone  Company  i^ 
rebuilding  its  exchange  and  will  string  over  13,000 
feet  of  cable. 

The  Missouri  and  Kansas  Telephone  Company  is 
stringing  20  lines  southwest  from  Wichita,  Kan.,  in 
order  to   take  care  of  its  business  in  that  territory. 

The  Missouri  and  Kansas  Telephone  Company  has 
about  100  experts  at  work  repairing  the  damage 
caused  by  the  recent  fire  in  the  telephone  building. 
The  work  is  to  be  completed  about  November  ist. 

The  Illinois  Telephone  and  Telegraph  Company, 
through  its  president,  Albert  G.  Wheeler,  has  filed 
with  the  city  clerk  of  Chicago  an  acceptance  of  the 
ordinances  passed  July  15th  and  20th  last  and  a 
bond  of  $100,000  provided  by  the  ordinances'. 

The  Chicago  Telephone  Company  is  tke  defendant 
in  three  suits  filed  in  the  Circuit  Court  by  the  Har- 
vey Steel  Car  Company,  the  J.  Walter  Thompson 
Company  and  the  Chicago  Masons'  and  Builders' 
Association  to  recover  $1,500  excess  amounts  al- 
leged to  have  been  charged  for  telephone  service. 

General  Manager  Webb  of  the  Maryland  Tele- 
phone and  Telegraph  Company  (Independent)  of 
Baltimore,  in  announcing  the  conclusion  of  a  traffic 
agreement  with  the  United  Telephone  and  Telegraph 
Company  of  Pennsylvania,  says :  "Under  the  agree- 
ment the  Maryland  company  gets  a  connection  with 
Hagerstown,  Md. :  Winchester,  Va. ;  Chambersburg, 
Carlisle,  and  Harrisburg,  Pa.,  and  many  other  places 
through  a  large  territory."  The  Pittsburg  and  Alle- 
gheny Telephone  Company,  in  which  the  Maryland 
company  is  largely  interested,  and  the  Johnstown 
Telephone  Company,  have  nearly  completed  a  line 
between  Johnstown  and  Pittsburg,  while  the  United 
company  is   building  a   14-mile  line  into  Johnstown. 


MANUFACTURERS   AND    DEALERS. 

The  Lafayette  (Ind.)'  Daily  Democrat  says  tliat, 
on  appeal  from  a  master.  Judge  Anderson  of  the 
United  States  court  at  Indianapolis  has  decided  that 
Mr.  Doolitlle,  president  of  the  Sterling  Electric 
Company,  must  answer  the  question  (which  he  had 
declined  to  answer)  whether  there  was  any  written 
contract  between  Frank  B.  Cook  and  the  company 
by  which  Mr.  Cook  retained  title  to  his'  patents, 
which  were  used  by  the  company.  Mr.  Cook  was 
the  first  president  of  the  company,  but  an  unfor- 
tunate controversy  arose  over  the  ownership  of  pat- 
ents, and  this  grew  into  the  pending  lawsuit.  A 
decision  is  expected,  it  is  said,  before  the  end  of 
Ihe  year. 

Two  bulletins,  Nos.  6  and  7,  issued  by  the  Strom- 
berg-Carlson  Telephone  Manufacturing  Company 
of  Chicago,  deal  respectively  with  generator-call 
switchboards  and  generator-call  switchboard  parts. 
In  the  first-mentioned  bulletin  a  general  description 
is  first  given  of  the  equipment  of  this  style  of  switch- 
board, followed  by  more  detailed  description  of  the 
various  types,  with  pictures  and  drawings.  These 
are  all  designed  for  small  rural  and  private  ex- 
changes and  village  exchanges.  Distributing  frames 
and  lightning-arrester  cabinets  are  also  shown. 
"How  to  Connect  Up  a  Generator  Call  Switch- 
board" contains  some  very  good  hints  on  wiring 
such  exchanges.  Bulletin  No.  7  details  various  small 
switchboard  parts,  such  as  jacks,  transmitters,  re- 
lays, etc.     The  two  are  bound  in  a  single  cover. 

The  International  Telephone  Manufacturing  Com- 
pany of  Chicago  expresses  its'  opinion  that  the  Inde- 
pendent telephone  business  for  the  balance  of  the 
year  will  show  a  renewed  activity.  "This,"  the  com- 
pany goes  on  to  say,  "is  notwithstanding  the  heavy 
decline  in  the  market  price  of  the  large  industrials, 
which  naturally  has  retarded  the  extension  of  the 
business  beyond  regular  extensions  from  its  own 
resources,  together  with  the  extraordinary  efforts 
that  are  being  made  through  the  public  press  and 
every  other  possible  means  that  money  can  provide 
to  delay  the  establishment  of  proposed  new  exchanges 
by  inducing  investors  to  await  the  development  of 
some  new  device.  The  general  market,  no  doubt, 
being  at  its  low  mark,  will  leave  new  investments 
for  new  enterprises  in  place  of  being  absorbed  to 
cover  old  holdings  at  the  reduced  basis.  Of  the  new 
investments,  in  our  opinion,  the  Independent  tele- 
phone business  will  secure  a  larger  proportion  than 
in  the  past,  from  Ihe  fact  that  it  now  has  been  well 
demonstrated  that  there  arc  no  better  general  in- 
vestments than  well-established  Independent  tele- 
phone systems.  With  the  general  market  again  on 
the  incline,  or  even  in  a  settled  condition,  and  capital 
seeking  new,  large  investments,  we  are  confident 
that  the  public  will  not  hesitate  to  invest  in  Inde- 
pendent telephone  systems  established  upon  a  basis 
similar  to  the  6,000  and  more  successful  exchanges 
with  nearly  2,000,000  telephones  already  established 
and  showing  good  earnings,  and  will  no  longer  in- 
definitely await  the  further  development  or  demon- 
si  ration  of  some  renewed  old  ideas  or  systems,  and 
in  llie  meanlime  allow  the  monopoly  to  continue 
building  up  its  system  on  the  well-established  prac 
lical  line.  The  small-exchange  business,  we  are 
lile.-Lsed  lo  say,  has  shown  a  marked  increase  re- 
coully.  and   wc  look   For  a   large  Irnde  in  this  line." 
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New  Telephone  Registration  Device. 

For  years  both  teleplione  manufacturing  and  op- 
erating companies  have  been  on  the  lookout  for  a 
satisfactory^  device  for  registering  the  number  of 
messages  sent  by  each  subscriber.  Among  others 
who  have  worked  at  the  problem  is'  Albert  J.  Spring- 
horn  of  Cleveland,  Ohio,  who  was  granted  a  patent 
last  month  for  -a  system  in  which  the  registering 
device  is  placed  at   the  subscriber's  station, 

Mr.  Springborn,  in  ascribing  certain  advan- 
tages of  his  system,  says :  "The  inequality  in 
the  charges  actually  made  by  telephone  companies 
for  their  unlimited  service — by  which  it  costs  a 
parly  making  10  calls  per  day,  for  example, 
as  nuich  as  it  costs  anotl-.cr  party  who  uses  his  tele- 
phone almost  constantly — and  the  trouble  and  an- 
noyance to  users  of  party-line  or  limited-service  tele-, 
phones  occasioned  by  being  called  upon  by  central 
to  state  their  numbers  whenever  they  make  a  call 
and  in  their  having  to  rely  entirely  upon  the  honesty 
of  the  operator  girl  to  check  up  and  charge  them 
with  only  the  successful  calls  made,  give  rise  to 
considerable  dissatisfaction  among  telephone  users. 
The  telephone  companies  are  also  deprived  of  con- 
siderable business,  for  the  reason  that  many  people 
will  not  put  up  with  the  annoyances  of  a  limited 
service,  and  their  needs  not  warranting  the  expense 
of  an  unlimited  service,  they  dispense  with  telephones 


lower  segments,  when  A's'  talking  circuit  is  estab- 
lished. 

In  order  to  prevent  any  possibility  of  interference 
from  earth  currents  through  parts  of  the  talking 
circuit  and  also  to  prevent  the  interruption  and  false 
registration  due  to  other  parties  in  party-line  systems 
who  could  take  down  their  receivers  and  cause  reg- 
istrations to  take  place  on  those  telephones'  in  the 
talking  circuit,  means  are  provided  for  breaking  the 
circuit  leading  to  the  ground  at  each  telephone  as 
soon  as  registration  at  B's  telephone  has  taken  place. 

When  B's  lever  was  swung  to  operate  his  register, 
as  above  described,  its  upper  end  turned  the  lever 
(54)  and  closed  the  contacts  (61)  (62),  thus  send- 
ing a  current  from  B's  battery  through  the  follow- 
ing circuit:  Wire  (36),  earth  from  (e)  to  (e) 
at  A's  telephone,  wires  (36)  and  (46J,  contact  plate 
(48),  wire  (43),  lever  (54),  wire  (57),  solenoid 
(59),  wires  (60)  (7),  and  (23)  to  the  jack  and  plug, 
strand  (13)  of  the  cable  to  the  other  plug  and  jack, 
wires  (7)  and  (60),  solenoid  (59),  wire  (.s8),  lever 
(54),  and  wire  (63)  to  the  battery  again.  As  the 
current  passes  through  the  solenoids  (59)  the  hooks 
are  lifted  to  release  the  levers  (49),  which  swing 
so  as  to  separate  the  contacts  (44)  (45),  and  thus 
break  the  connections  with  the  ground  at  both 
telephones.  To  prevent  the  sudden  breaking  of  the 
current  when  a  hook   (52)    is  lifted,  the  spring-c'on- 
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altogether.  Furthermore,  the  companies  lose  exten- 
sively because  of  the  failure  of  the  operators  to 
register  the  calls  made  by  the  subscribers  to  the 
limited  service.  For  the  above  reasons  a  good,  sim- 
ple, and  reliable  system  by  which  the  calls  from  each 
lelephone  w^ill  be  automatically  registered  at  such 
telephone  has  been  in  demand." 

The  accompanying  diagram  shows  two  subscribers' 
stations  (A)  and  (B)  connected  to  the  central  sta- 
tion (a)-  (b),  according  to  Mr.  Springborn's  inven- 
tion. Reference  to  the  diagram  will  make  clear  the 
following  description  of  the  operation  of  the  system : 

It  is  assumed  that  party  B  desires  to  talk  with 
party  A.  As  B  takes  up  his  receiver  the  rear  end 
of  his  hook  swings  downward,  causing  the  plate 
(29)  to  bridge  the  segments  (30)  (31),  thus  estab- 
lishing a  circuit  from  B's  battery  through  the  fol- 
lowing circuit:  •  Wire  (36)  to  earth  at  (e),  through 
the  earth  to  (d)  at  the  central  station,  thence  by 
wires  (25)  (8)  (5)  and  (32),  segments  (.30) 
131),  wire  (33),  and  solenoid  (34)  to  the  battery 
again.  When  the  solenoid  is  energized,  the  plunger 
is  retracted,  so  that  the  hook  may  continue  its  move- 
ment, which  continues  imtil  the  segments  (37)  (38) 
are  connected.  As  these  segments  are  not  connected 
with  B's  battery,  there  is  no  current  therefrom  at 
lliis  time.  The  ascent  of  B's  hook  closes  his  talking 
circuit  in  the  usual  way  and  signals  the  operator 
at  central,  who  plugs  into  B's  jack  to  ascertain  who 
is  wanted.  As  she  does  this  the  spur  (18)  on  the 
plug  separates  the  contacts  (26)  and  breaks  the  con- 
r.ection  wdth  the  earth.  Having  learned  that  B  is 
wanting  tc  talk  with  A,  the  operator  plugs  into  A's 
jack  and  calls  him  in  the  usual  manner.  Responding 
to  his  call,  A  takes  up  his  receiver  and  permits  the 
contact  plate  to  bridge  the  segments,  thus  estab- 
lishing a  circuit  from  his  battery  through  the  fol- 
lowing connections :  Wire  C36;,  earth  from  (e)  to 
(e)  (it  being  remembered  that  wires  (25)  are  broken 
by  the  plugs  .at  central),  wire  (36)  in  B's  telephone, 
wire  (46),  contact  plate  (,4S),  wires  (43)  and  (40), 
through  the  electromagnets,  segments  C37)  (38) 
wires  (.39)  (6)  and  (8)  to  the  central  station,  strand 
( T4)  of  the  cable,  wires  (24)  (8)  (6)  and  (32)  to 
ihc  segments  (30)  (31),  and  wire  (33)  and  solenoid 
(34)  to  A's  battery  again.  In  passing  through  the 
electromagnets  the  polarized  lever  is  drawn  in  one 
lirection — say,  toward  the  magnet  C41) — which  will 
result  in  adding  one  call  to  the  register  (71).  It 
uill  thus,  be  seen  thai  no  call  is  registered  unless  A 
lakes  up  his  receiver  to  answer.  The  current  from 
.\'s  battery  also  draws  back  his  plunger,  so  that  his 
lionk  ran  cnnliniic  its  movement  until  it  bridges  the 


tact  strip  (48)  is  provided;  which  will  continue  the 
contact  for  a  short  time,  or  until  the  hook  at  the 
other  telephone   has  certainly  been   lifted. 

The  solenoids  (34),  with  their  locking  plungers, 
are  employed  to  prevent  the  possible  cheating  of 
the  device  by  the  party  calling,  who  could  depress 
his  hook  slightly  to  disconnect  his*  segments  C37) 
(38)  as  soon  as  he  had  told  the  central  operator 
whom  he  wanted  and  then  wait  with  his  hook  in  this 
position  until  the  other  party  had  probably  taken 
down  his  receiver.  It  being  remembered  that  B's 
segments  (37)  (38)  must  be  bridged  at  the  same 
time  that  A's  segments  (30)  (31)  are  connected,  it 
will  be  seen  that  such  an  operation  would  prevent 
registration.  With  the  solenoids  and  plungers,  how- 
ever, it  will  be  impossible  for  A  to  unlock  his  hook 
to  talk  until  B's  hook  connects  his  segments  (37) 
(38). 

When  the  wrong  party  answers  to  the  call,  it  is 
necessary  to  make  some  record  of  such  fact,  so  that 
the  exact  number  of  successful  calls  can  be  ascer- 
tained. .  When  such  an  answer  is  received,  it  is  only 
necessary  for  B  or  the  party  calling  to  hang  up  his 
receiver,  which  will  cause  the  pin  (51)  on  his  hook 
to  restore  his  circuit,  and  then  call  central  and  com- 
plain. The  central  operator  then  takes  the  special 
plug  (19),  which  is  connected  with  the  ground  at 
(c),  and  inserts  it  into  B's  jack,  which  closes  a 
circuit  through  the  following  connections,  starting 
from  the  battery  (21),  it  being  remembered  that 
B's  receiver  is  still  off  the  hook:  Wire  (20),  tip 
(17),  wires  (8)  (6)  and  (39),  segments  (37)  (38), 
wire  (40),  magnets  (41)  (42),  wires  (43)  (46) 
and  (36),  ground  (e)  to  (c),  and  wire  (22)  to  bat- 
tery again.  As  this  current  passes  through  the  mag- 
nets in  a  direction  opposite  to  that  for  adding  on 
the  register  (71),  the  polarized  lever  (68)  will  be 
swung  in  the  opposite  direction,  which  will  add  the 
number  of  wrong  answers  on  the  register  (72).  By 
using  a  register  that  will  subtract  when  moved 
backward,  it  is  evident  the  same  can  be  caused  to 
show  the  number  of  successful  calls;  but  as  the 
register  (72)  indicates  more  or  less  accurately  the 
mistakes  made  by  the  operators  at  central,  it  is 
preferable  to  use  the  two  registers  (71)  and  (72),  as 
shown. 


New  Building  for  Olds  Gasoline-engine 
Works. 

The  new  factory  for  the  Olds  gasoline-engine 
works  at  Lansing,  Mich.,  will  be  fully  equipped  with 
modern  electrical  appliances.  It  will  have  a  main 
building  devoted  to  storage,  distribution  and  ma- 
chine departments  that  will  be  500  by  132  feet,  and 
the  wing,  devoted  to  testing,  painting  and  shipping 
departments,  is  346  by  60  feet.  The  executive  and 
engineering  departments  will  be  accommodated  in 
a  separate  building  34  by  50  feet.  The  structure  is 
planned  with  the  idea  of  ultimately  covering  the 
wdiole  plat  of  ground,  500  by  1,200  feet.  The  frame 
of  the  building  is  steel,  with  steel  roof  trusses.  The, 
walls  and  interior  partitions  are  brick.  The  roof 
is  of  the  type  known  as  saw-tooth,  with  glazing 
facing  the  north  only.  On  account  of  the  practically 
fireproof  nature  of  the  building,  the  insurance  rates 
will  be  so  low  that  a  sprinkler  system  will  not  be 
installed. 

The  main  building  will  be  equipped  with  40-foot 
electric  traveling  cranes,  and  the  wing  with  one  of 
60  feet.  There  will  be,  in  addition,  a  complete  sys- 
tem of  pneumatic  jib  cranes  and  hoists,  and  also  an 
industrial  railway  equipped  with  some  40  cars. 
Power  for  over  100  iron  and  wood-cutting  tools 
will  be  generated  from  the  testing  stand,  where  all 
completed  engines  manufactured  by  the  company  are 
run,  for  a  stated  period,  under  full  load.  This  power 
will  be  distributed  by  electric  cables  and  applied 
through  electric  motors  on  the  group  system,  one 
motor  driving  several  tools.  The  building  will  be 
equipped  with  are  and  incandescent  lamps,  a  com- 
plete air  plant  for  operating  pneumatic  hammers, 
chisels,  etc.,  a  forging  plant,  a  water-supply  system, 
sewage  system,  etc.  The  heating  system  will  be 
hot    blast. 

All  raw  material  is  received  on  the  I'aih^uad  sid- 
ing at  the  west  end  of  the  main  building.  It  is 
taken  from  the  cars  and  distributed  to  the  storage 
rooms  and  machine  shop'  by  the  electric  cranes. 
After  passing  through  the  machine  shop  the  various 
parts  of  an  engine  are  assembled  into  the  completed 
product  at  the  west  end  of  the  building,  and  are 
then  carried  by  the  cranes  to  the  testing  stands, 
which  will  accommodate  40  engines  at  once.  After 
being  run  and  tested  under  the  conditions  of  actual 
work,  they  are  carried  to  the  paint  shops,  and  thence 
to  the  storage  and  shipping  rooms  at  the  north 
end  of  the   wing. 

Careful  attention  has  been  given  to  the  operating- 
plant,  the  whole  plant  being  treated  as  one  large 
machine,  in  which  each  part  must  do  its  share  of 
the  work  economically,  expeditiously  and  perfectly. 
The  contract  for  the  steel  work  has  been  let  to  the 
Variety  Iron  Works  Company  of  Cleveland,  Ohio, 
and  for  the  electric  cranes  to  the  Great  Northern 
Engineering  Works  of  Detroit.  Proposals  will  be 
received  soon  for  the  remainder  of  the  work.  Field, 
Hinchman  &  Smith  of  Detroit  prepared  the  plans 
and  specifications.  The  total  cost  of  the  buildings 
and   equipment   will  be   $175,000. 


Chicago  Street-railway  Situation. 

The  work  of  the  City  Council  on  Monday  night 
was  not  of  a  nature  to  throw  any  new  light  on  the 
traction  situation.  The  committee  on  local  trans- 
portation was  given  enough  work  to  keep  it  busy 
for  three  weeks  and  not  touch  on  the  matter  of 
franchise  extension  at  all.  The  committee  was  in- 
structed to   report  on  the    following  measures : 

A  resolution  of  Alderman  Leachman's,  providing  that  no 
fiancbise  legislation  be  had  until  after  the  people  can  vote 
on  the  municipal-ownership  proposition,  as  provided  by  the 
Mueller    law,    at   the    spring  election    of  next  year. 

An  amendment  to  the  rules  by  Alderman  Dover,  provid- 
ing for  a  referendum  of  any  franchise  extension  ordinance 
before  it  can  become  operative,  and  setting  up  an  elaborate 
procedure. 

Ordinances  introduced  by  Alderman  Werno,  providing  for 
licensing  street-car  conductors  and  motormen  and  fixing 
their    hours   of  work  and   pay. 

The  council  passed  an  order  introduced  by  Alder- 
man Foreman  calling  upon  the  corporation  council 
to  draw  up  an  ordinance  submitting  public  street- 
railway  ownership,  as  provided  by  the  Mueller  law 
(see  Western  Electrician  of  May  23d  last),  to  a 
vote  at  the  next  election. 

A  new  element  was  brought  into  the  situation  by 
the  introduction  by  Alderman  Werno  of  the  ordi- 
nances relating  to  street-railway  conductors  and  mo- 
tormen. In  them  the  employes  represent  a  third 
party  to  a  contract,  and  they  seek  a  stipulation  in 
the  franchise  contracts  between  the  city  and  the 
traction  companies  which  will  provide  that  every 
car  run  within  the  city  limits  of  Chicago  shall  be 
manned  with  a  competent,  licensed  conductor  and 
motorman  whos'e  day's  work  shall  not  exceed  eight 
hours,  each  to  receive  the  sum  of  $4  a  day.  Other 
purposes  of  the  measure  are  to  regulate  the  equip- 
ment of  street  cars  in  order  to  insure  safety  and 
comfort  to  passengers,  to  provide  against  the  inter- 
ruption of  street-car  service,  and  to  establish  an 
examining  board  to  pass  upon  the  competency  of  the 
street-car  crew. 


The  Pacific  .States  Telephone  and  Telegraph  Com- 
pany contemplates  the  iuTprovement  of  its  system 
.10  that  Spokane  will  have  direct  communication 
with  Seattle;  Wash.  Heretofore  communication  be- 
tween the  two  cities  has  been  secured  by  way  of 
Pnrll.-md.  Ore. 


The  promoters  of  the  proposed  interurban  railway 
between  Iowa  City  and  Mount  Pleasant,  Iowa,  are 
proposing  that  a  good  graded  school  be  established 
in  each  township,  through  which  the  line  will  pasiv, 
fur  pupils  to  be  transported  by  the  trolley  line.  The 
transportation  of  children  has  stood  in  the  way  of 
rural  consolidated  schools,  and  the  promoters  of 
the  new   road  (hink  thfit  can  br  nverrninr. 
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Rules  for  Street-railway  Employes. 

Among  the  rules  recently  adopted  as  standard  by 
I  lie  American  Street  Railway  Association  are  the 
following  of  more  especial  interest  to  readers  of 
the  Western  Electrician.  The  original  numbermg  is 
retained. 

1.  Knowledge  of  Rules.— Conductors  and  motor- 
men  are  required  to  be  familiar  with  the  rules,  and 
«ith  every  special  order  issued.  The  bulletin  board 
must  be  examined  daily  for  special .  orders.  Em- 
ployment by  the  company  binds  the  employe  to  com- 
ply with  the  rules  and  regulations,  and  ignorance 
thereof  will  not  be  accepted  as  an  excuse  for  neg- 
ligence or  omission  of  duty.  If  in  doubt  as  to  the 
exact  meaning  of  any  rule  or  special  order,  applica- 
tion nuist  be  made  to  the  proper  authority  for  in- 
formation and  instruction. 

2.  Report  for  Duty. — Regular  conductors  and  mo- 
lormen  must  report  for  duty  10  ininutes  before  leav- 
inc;-  time  for  their  first  trip,  or,  if  for  any  good  rea- 
son unable  to  so  report,  must  give  notice  at  least  10 
minutes  before  such  leaving  time. 

Extra  men  must  report  at  such  time  as  ordered,  or 
must  give  notice  at  least  10  minutes  before  such 
time.  They  must  not  absent  themselves  after  an- 
swering  roll-call   without   permission. 

5.  Habits  and  Personal  Conduct. — The  following 
acts   are  prohibited; 

(a).  Drinking  intoxicating  liquors  of  any  kind 
while  on  duty. 

(h)  Entering  any  place  where  the  same  is  sold 
as  a  beverage  while  in  uniform  or  while  on  duty, 
except   in  a   case    of  necessity. 

(c)  Constant    frequenting;   of   drinking   places. 

(d)  Carrying  any  intoxicating  drink  about  the 
person  while  on  duty. 

(e)  Carrying  intoxicating  drinks  on  the  company's 
premises    at  any   time. 

(f)  Indulging  to  excess  in  intoxicating  liquors  at 
any  time. 

(g)  Gambling  in  any  form,  including  the  laying 
of  bets  (and  playing  raffles)  while  upon  the  premises 
of  the  company. 

(h)    Smoking  tobacco   while  on   duty. 

(i)  Smoking  tobacco  while  off  duty  in  any  part 
of  the  company's  building,  except  in  the  conductors' 
or   motormen's   room. 

6.  Talking  to  Motormen. — Motormen  while  oper- 
ating cars  are  permitted  to  answer  questions  of 
superior  officers  and  to  give  proper  instructions  to 
students  only.  All  other  conversation  with  motor- 
men   while  car   is   in  motion    is   forbidden. 

7.  Run  on  Time. — Cars  must  never  be  run  ahead 
of  schedule  time,  but  must  pass  time  points  and 
leave  terminals  promptly  on  time,  unless  unavoidably 
delaved. 

8.  Railroad  Crossings. — Cars  must  be  brought  to 
a  full  stop,  at  a  safe  distance,  approaching  steam- 
railroad  crossings  at  grade,  and  motormen  must  not 
proceed  until  conductor  has  gone  ahead  to  the  ceu- 
Icr  of  crossing,  looking  both  ways,  and  given  the 
"Come  ahead"  signal.  Before  starting,  the  motor- 
man  will  look  back  to  see  that  no  passengers  are 
gelling  on  or  off;  and  in  no  case  proceed,  even  after 
conductor's  signal,  until  he  has  also  examined  the 
crossing  and  satisfied  himself  that  steam  cars  are 
not  approaching. 

When  there  is  more  than  one  track  the  conductor 
must  remain  in  advance  of  the  car  until  the  last 
track  is   reached. 

Where  crossing  is  protected  by  derail,  interlocking 
plant  or  flagman  (employed  by  the  company)  this 
rule  docs  not  apply,  special  instructions  being  issued 
111    govern. 

i>.  Starting  Cars  .A.fter  Blockade. — In  the  event  of 
a  block-ade  of  cars,  from  any  cause,  all  cars  in 
such  blockade  must  not  be  started  at  one  time, 
but  only  singly  and  at  such  intervals  as  will  not 
Imrdeii   the   feeder  line. 

Rules  tor  Conductors. 

IJ.  Be  on  Rear  Platform. — Remain  on  rear  plat- 
form when  not  collecting  fares,  keeping  a  lookout 
for  persons  desiring  to  board  car. 

Keep  careful  Avatch  of  passengers  to  observe  re- 
ipiests  to  stop   car. 

When  stops  are  made  at  principal  street,  places 
of  amusement,  churches  or  at  any  point  where  a 
considerable  number  of  passengers  enter  or  leave 
I  he  car,  conductors  must  be  on  rear  platform  until 
such   point  is  passed. 

[4.  Removing  Trolley. — Do  not  remove  trolley 
Iroiii  wu'c  at  end  of  run.  or  elsewhere  at  night,  until 
passengers  have   alighted   from   car. 

17.  Watching  the  Trolley. — Keep  your  hand  upon 
ihc  trolley  rope  when  passing  over  switches,  cross- 
ings, or  going  around  curves.  Should  the  trolley 
lea\'e  Ihe  wire,  the  conductor  must  at  once  pull 
dowu  the  trolley  and  signal  the  motorman  to  stop. 
A  iter  the  car  has  stopped  replace  the  trolley  on 
the  wire,  look  around  and  through  the  car  and  see 
if  any  persons  are  boarding  or  leaving  same;  ring 
two  bells  for  the  motorman  to  start.  See  that  pas- 
sengei's   keep   their   hands    off   the   trolley   rope. 

iS.  Keeping  Gates  Closed. — Front  and  rear  gates 
on  closed  cars  on  the  side  between  the  tracks  must 
always  be  kept  closed  and  securely  fastened  (when 
running  on  the  road).  On  open  cars  the  guard 
chains  and  guard  rails  must  be  kept  fastened  on  the 
side  between  the  tracks.  When  gates  or  chains  or 
their  fastenings  are  broken  or  out  of  order,  prompt 
report  must  be  made  to  foreman,  inspector  or  starter. 

59,  Housing  Cars, — \fb<:n  car  is  run  iti  the  liOMSCi 


either   day  or  night,  always   shut   off  lights,   remove 
trolley   from   the    wire    and   turn   to  position. 

This  applies  to  roads  having  overhead  trolley,  ready 
for  leaving,  and  turn  up  longitudinal  seats  of  closed 
cars. 

Rules  for  Motormen. 

24.  Slopping  for  Passengers. — Keep  a  careful  look- 
out on  both  sides  of  the  street  and  bring  the  car  to 
a  full  stop  for  every  person  who  signals,  except 
that  when  a  car  has  considerable  headway,  is  over- 
crowded, and  another  car  follows  within  the  same 
block  (or  200  feet),  passengers  should  be  requested 
to  take  the   following  car. 

Cars  will  stop  on  signal  only  at  farther  corners, 
at  car  stations,  transfer  points  and  at  points  as 
provided    in    special    orders. 

Do  not  stop  cars  so  as  to  block  cross-streets  or 
crosswalks.  ,  , 

25.  Churches  and  Hospitals. — When  passing  a 
church  during  the  hours  of  service,  and  at  all  times 
when  passing  a  hospital,  do  not  use  the  current 
and   do  not  ring  the  gong,   unless  necessary. 

26.  Reversing  Car. — Never  use  the  reversing  lever 
to  stop  car  except  to  avoid  a  collision  or  injuring 
a  person  or  animal,  or  when  the  brake  rigging  is 
disaliled. 

Do  not  reverse  the  power  when  the  brake  is  set, 
but  release  the  brake  and  reverse  the  power  simul- 
taneously, and,  when  the  reverse  lever  is  thrown  in 
position,  apply  the  current  one  point  at  a  time, 
otherwise  the  fuse  will  melt  or  the  breaker  will  re- 
lease. Sand  should  be  used  when  making  an  emerg- 
ency stop. 

27.  Passing  Cars. — Never  run  against  the  switch 
point  of  crossover  when  meeting  a  car,  but  slacken 
speed  sufficiently  to  allow  the  car  moving  in  the 
opposite  direction  to  pass  before  striking  switch 
point. 

This  rule  refers  particularly  to  all  crossovers  hav- 
ing switch  points  facing  opposite  to  the  direction 
in  which  the  car  is  moving. 

28.  Leaving  Car. — Never  leave  platform  of  car 
without  taking  controller  handle,  throwing  off  the 
overhead"  switch  and  applying  brake.  Be  careful 
to  see  that  the  hands  point  to  the  "off"  mark  before 
taking  off  controller  handle. 

29.  Economical  Use  of  Current. — In  order  to  effect 
an  economical  use  of  the  electric  current,  it  is  nec- 
essary that  the  continuous  movements  of  starling  and 
increasing  speed  should  be  rnade  gradually. 

In  starting  a  car,  let  it  run  until  the  maximum 
speed  of  each  notch  has  been  obtained  before  moving 
handle  to  the  next   notch. 

Do  not  apply  brakes  when  the  current  is  on. 

Do  not  apply  current  when  brakes  are  applied. 

Do  not  allow  the  current  to  remain  on  when  car 
is  going  down  grade,  or  when  passing  over  section 
breakers.  Endeavor  to  run  car  with  the  least  amount 
of  current,  allowing  the  car  to  drift  without  the  use 
of  the  current  when  it  can  be  done  without  falling 
behind    time. 

A  great  amount  of  power  can  be  saved  by  using 
judgment  and  discretion  in  approaching  stopping 
places  and  switches  by  shutting  off  the  power  so  as 
to  allow  the  car  to  drift  to  the  stopping  place  or 
switch   without   a  too  vigorous  use  of  the  brake. 

30.  Throwing  Overhead  Switch. — An  overhead 
switch  must  never  be  thrown  until  power  is  turned 
entirely  off,  except  in  case  controller  cylinder  fails 
to  turn  when  power  is  on.  It  must  be  thrown  by 
hand  only. 

31.  Power  Off  Line. — When  the  power  leaves  the 
line,  the  controller  must  be  shut  off,  and  the  over- 
head switch  thrown,  the  light  switch  turned  on,  and 
the  car  started  only  when   the  lamps  burn  brightly. 

32.  Release  Brakes  Before  Stop. — When  brakes  are 
set  to  make  a  stop  they  should  always  be  released, 
or  nearly  so,  just  before  the  car  comes  to  a  stand- 
,nill. 

33.  Water  on  Track. — When  there  is  water  on 
the  track  run  the  car  very  slowly,  drifting  without 
use  of  power  whenever  possible,  otherwise  there  is 
danger  of   burning  out   the  motors. 

34.  Sanded  Rails. — Never  run  on  freshly  sanded 
rails  with  brakes  full  on,  except  to  prevent  an  acci- 
dent, as  the  wheels  are  liable  to  be  flattened  when 
this  is  done.  On  cars  provided  with  sand  boxes,  in 
case  of  slippery  rail,  always  sand  the  track  for  a 
short    distance    before    applying    the    brakes. 

35.  "Spinning"  of  Wheels. — Care  must  be  taken, 
particularly  during  snowstorms,  to  a-void  "spinning" 
of  the  wheels  with  no  forward  or  back  movement 
of  the  car. 

36.  Do  Not  Slide  Wheels. — On  a  slippery  rail  do 
not  allow  wheels  to  slide;  as  soon  as  wheels  com- 
mence to  slide  the  brake  must  be  released  and  reset. 

37.  Do  Not  Oil  Car. — Do  not  oil  or  grease  any 
part  of  a  car. 

Signals  and  Their  Application. 

The  following  code  of  bell  signals  will  be  used 
in  the  operation  of  cars  : 

38.  Bell  Signals. — From  conductor  to  motorman, 
to  be  given  on  motorman's   signal  bell : 

One  bell — "Stop  at  next  crossing  or  station." 

Two  bells — "Go  ahead." 

Three  bells — "Stop   iinmediately." 

Four  bells — Given  when  car  is  standing — "Back 
car  slowly." 

From  motorman  to  conductor,  to  be  given  on 
conductor's  signal  bell : 

One  bell — "Come  ahead."    ^ 


Two  hells — "Watch  the  trolley  and  danger  signal 
to  the  conductor." 

Three  bells — "Set    rear   brake." 

Four  bells — Signal  to  conductor  that  motorman 
desires  to  back  the  car. 

Five  hells — ^Warning — "Pull  trolley  down  to  roof. 

Whenever  a  car  in  service  is  stopped,  the  motor- 
man  will,  as  soon  as  he  is  ready  to  go  forward,  give 
two  taps  of  the  gong:  after  which,  if  the  conductor 
is  ready  to  proceed,  he  will  give  the  regular  "Go 
ahead"  signal — two  bells. 

The  motorman  will  answer  the  signal  to  stop  from 
conductor  by  one  loud  tap  of  gong  and  two  loud 
taps  of  gong  after  receiving  the  signal  to  go  ahead. 
If  unable  to  proceed  immediately  upon  receipt  of 
signal,  motorman  will  wait  for  another  "Go  ahead" 
signal  before  starting  the  car. 

When  the  car  is  standing  and  motorman  desires 
to  back,  for  any  reason,  he  will  give  the  conductor 
four  bells,  but  must  not  move  the  car  until  the 
conductor  has  answered  with  four  bells  to  signify 
"All  is  clear  behind." 

39.  Danger  Signals. — Red  lights  or  flags  indicate 
dajiger.  and  when  they  are  placed  alongside  the 
track  cars  must  be  run  slowly  and  with  caution. 
When  placed  on  the  track,  cars  must  come  to  a 
full  stop  until  such  signal  is  removed. 

40.  Signals  Before  Passing  Obstructions  Near 
Track. — Before  passing  any  vehicle  or  obstruction 
close  to  the  track,  where  passengers  or  conductor 
are  liable  to  be  injured  while  standing  on  the  step 
of  an  open  car,  motorman  must  give  two  taps  of 
signal  bell  as  warning,  reduce  speed,  and  assure 
hinrself    that    all    is    clear   before    proceeding. 

41.  Starting. — Motorman  must  never  move  car 
(whether  stopped  on  signal  or  for  any  other  reason) 
without  signal  from  conductor,  and  then  only  when 
assured  that  no  one  is  getting  on  or  off  front  plat- 
form. 

Conductor  must  never  give  signal  to  start  when 
passengers    are   getting   on   or   off. 

Conductor  must  never  give  signal  to  back  a  car 
unless  he  is  on  rear  platform  and  knows  tr^ck  is 
clear  behind  the  car. 

Precaution AKY  Rules. — Accjde?(ts. 

42.  Safety. — The  safety  of  passengers  is  the  first 
consideration.  All  employes  are  required  to  exer- 
cise constant  care  to  prevent  injury  to  persons  or 
property,  and  in  all  cases  of  doubt  take  the  safe 
side. 

47.  Standing  on  Steps. — Do  not  permit  anyone  lo 
stand  on  the  steps  or  buffers,  and  never,  under  any 
circumstances,  permit  a  woman  or  child  to  ride  on 
the  steps.  They  should  be  fully  inside  of  the  car 
before  the  signal  is  given  to  start. 

48.  Leaving  Car. — When  necessary  for  conductor 
to  leave  his  car  he  must  notify  the  motorman  to  pro- 
tect passengers  and  car.  Should  passengers  board 
car  during  absence  of  conductor,  motorman  will 
notify  conductor  of  the  number  and  location  of  such 
passengers  upon  his  return. 

Cars  in  commission  must  not  be  left  unprotected  ; 
either  conductor  or  motorman  always  remaining  in 
charge. 

55.  Telephone  Information. — In  case  of  accident 
involving  personal  injury  or  serious  damage  to  prop- 
erty, conductor  will  telephone  at  once  to  headquar- 
ters, giving  notice  and  particulars  of  accident. 

In  case  of  a  blockade,  where  assistance  is  required 
to  get  cars  moving,  conductor  of  car  first  in  block 
must  perform  this  duty.  Expense  of  telephone  mes- 
sage  will   be   refunded  upon   application  at   office. 

57.  Give  Information  to  Proper  Persons. — No  em- 
ploye shall,  under  any  circumstances,  give  any  in 
formation  whatsoever  concerning  any  accident,  de- 
lay, blockade,  or  mishap  of  any  kind  to  any  person 
except  to  a  properly  authorized  rcpresenlalive  of 
the  company. 

58;  Responsibility  for  Damages. — Employes  will  be 
held  answerable  for  any  damage  caused  by  their  neg- 
lect or  carelessness  or  by  disobedience  of  rules. 

59.  Disabled  Cars. — The  motorman  or  conductor 
of  any  disabled  car,  withdrawn  from  the  track,  must 
remain  with  the  car  until  relieved  by  proper  authority 
or    until    car   reaches    depot. 


Financial  Affairs  of  the    Lake  Superior 
Company. 

It  is  rumored  that  F.  H.  Clergue.  reprcseiiliiig 
large  interests  in  the  Consolidated  Lake  Superior 
Company,  may  succeed  in  raising  the  necessary  funds 
IQ^  pay  the  employes,  take  up  the  Speycr  loan  and 
])rovide  additional  working  capital,  but  an  extension 
of  time  will  be  necessary.  Counsel  for  the  share- 
owners  have  appeared  in  the  United  States  Circuit 
Court  in  New  York  and  asked  that  an  injunction 
be  granted  restraining  Speyer  &  Co.  from  offering 
for  sale  the  securities  pledged  with  them  to  insure 
the  payment  of  the  $5,050,000  loan  made  to  the  Con- 
solidated company.  If  the  injunction  is  granted 
Speyer  &  Co.  will  be  forced  to  give  the  shareowners 
of  the  corporation  more  time  in  which  to  perfect 
their  reorganization  plans.  A  better  feeling  exists 
at  both  the  American  and  Canadian  Sault  Ste,  Marie, 
owing  principally  to  an  announcement  by  the  Ontario 
government  that  arrangements  have  been  comjileted 
whereby  temporary  aid  will  be  extended  the  com- 
panies,   , 
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London  Letter. 

■  London,  September  21,. — The  question  of  foreign- 
made  goods  lias  been  discussed  a  good  deal  by  the 
Si.  Pancras  (London)  Borough  Council  in  connec- 
tion with  a  tender  for  cables  for  its  eleciric-lighting 
undertaking.  A  number  of  tenders  were  received, 
and  the  report  of  the  council's  electrical  engineer 
was  interesting,  as  emphasizing,  to  some  extent,  the 
ciTect  of  the  recent  adverse  criticisms  which  have 
been  laimchexl  at  owners  of  municipal  electrical  un- 
dertakings in  Great  Britain  recently.  The  engineer 
slated  that,  having  regard  to  the  fact  that  municipal 
trading  was  under  close  observation  at  the  present 
moment,  the  lender  of  the  Electrical  Company  should 
be  accepted,  which  was  $3,500  less  than  any  other, 
il  spite  of  which,  however,  the  c'ables  would  be 
thoroughly  reliable.  It  was  then  pointed  out  that 
this  company's  cables  would  be  of  German  manu- 
facture, and  a  protracted  discussion  upon  protection 
tiiid  free  trade  followed.  Eventually  the  contract 
of  the  Western  Electric  Company  was  accepted,  but 
it  should  be  pointed  out  that  the  Cable  Makers' 
.\ssociation.  which  is  composed  of  a  large  number 
ut  the  leading  c^ble  makers,  did  not  comply  with 
the  specifications  in  certain  details  as  to  arbitration 
payment,  etc..  but  in  technical  details  was  correct 
and  in  price  lower  than  that  of  the  accepted  tender. 
V  rom  the  report  supplied  to  the  St.  Pancras  Borough 
Council  it  would  appear  that  British  cable  makers 
are  unable  to  compete  with  the  Germans,  whereas 
ibis  is  not  strictly  correct. 

In  my  last  letter  I  reported  two  accidents  on  the 
Central  London  Railway.  Almost  immediately  an- 
other of  the  same  kind  happened  and  for  exactly 
the.  same  reason,  viz.,  a  carriage  jumped  the  track 
switch.  It  hanpened  at  a  crossover,  when  the  rear 
motor  was  being  utilized  to  push  the  train,  instead 
of  the  train  being  pulled.  Having  realized  this  little 
detail,  it  is  now  the  practice  to  use  the  front  motor 
exclusively  in  taking  the  switches.  Three  accidents 
and  no  injuries  is  certainly  a  feather  in  the  cap  of 
the  company,  but  it  is  probably,  by  this  time,  sat- 
isfied with  one  such  feather  obtained  under  tliese 
conditions,  and  would  prefer  lo  prevent  such  acci- 
dents occurring.  However,  it  is  not  anticipated  that 
they  will  occur  again  through  this  cause. 

The  reliability  molor-car  trials  organized  by  the 
.\iUomobile  Club  are  now-  in  full  swing,  but  the 
same  monotonous  fact  has  to  be  recorded,  viz..  that 
no  electric  vehicle  is  competing.  A  total  distance 
iif  i.coo  miles  will  be  traveled  by  the  cars  before 
September  26th.  A  petrol-electric  car  was  entered, 
but    failed  to  out   in  an  appearance. 

Mr.  F.  B.  Behr.  the  inventor  of  the  high-speed, 
mono-rail  railway  wdiich  was  sanctioned  between  Liv- 
erpool and  Manchester,  announced  at  the  meeting 
of  the  British  .Association  that  he  bad  made  many 
improvements  in  the  system  with  a  view  to  increas- 
ing the  comfort  and  safely  of  the  passengers.  Chief 
among  them  was  the  counterbalancing  of  the  cen- 
trifueal  force  developed  when  running  around  curves. 

Still  the  Marvlebone  Borough  Council  (London) 
can  get  no  further  in  the  matter  of  taking  over  its 
pctrlion  of  the  undertaking  of  the  Metropolitan  Elec- 
tric Supply  Companv.  The  London  County  Council 
is  at  present  the  obstacle.  It  refuses  to  grant  the 
necessary  loan  because  the  Borough  Council  has  no 
powers  to  carry  on  the  business  of  electric  supply, 
and  the  Board  of  Trade  has  no  authority  to  grant 
the  Borough  Council  a  license  to  enable  it  to  do 
this.  In  the  meantime  the  law  courts  have  decreed 
that  the  purchase  is  to  be  completed  by  December 
31.  1903.  In  the  circumstances  the  only  thing  left 
lo  the  Borough  Council  is  to  promote  a  hill.  but. as 
lliis  could  not  be  finished  before  the  middle  of  next 
year,  an  extension  of  time  beyond  December  31.  1903, 
will  have  to  be  sought.  .Added  to  these  troubles,  the 
Marylcl)one  Borough  Council  has  also  to  contend 
with  the  fact  that  a  laree  section  of  its  ratepayers 
are    against    the    transaction. 

A  large  scheme  is  about  to  be  promoted  by  which 
a  wdiolesale  suddIv  of  electrical  energy  will  he  q;iven 
in  the  north  of  Wsiles  by  a  comoanv  to  be  known  as 
Ihe  Xorth  Wales  Power  and  Traction  Comnany.  It 
is  proposed  to  utilize  the  waterpower  available  for 
generating  purposes. 

,'\  novel  semi-automatic  tram  car  is  in  use  on  the 
Sonthport  electric-tramway  lines.  These  lines  be- 
long to  a  conmanv.  The  car  is  intended  for  lines 
where  the  traffic  is  light.  It  does  awav  with  the 
c<indnctor.  entry  being  made  by  the  driver's  plar- 
fonn.  where  each  passenger  drops  his  fare  into  a 
box.  .A  bar  stretched  across  the  doorway  behind 
the  driver,  has  merely  to  he  lifted  to  stop  the  car 
and  replaced  to  start   it  again. 

The  whole  of  the  electrical  siipoly  in  Dublin  is 
now  given  from  the  new  Pigeon  House  Fort  gen- 
erating .station,  on  the  three-phase  .system,  high-ten- 
sion.    The   original    station   has    been    dismantled. 

W. 


liig  departmem  stores.  The  merchants  want  the 
company  to  have  from  50  to  7S  cars  waiting  for 
their  accommodation  in  the  vicinity  of  the  hall. 
The  employes  want  to  march  from  the  stores  in  a 
body.  The  cars  which  pass  up  the  street  at  that 
hour  invariabl)'  are  crowded  to  the  limit,  so  it  is 
not  possible  for  the  clerks  to  get  aboard,  to  say 
nothing  of  getting  a  seat.  Many  of  the  girls  are 
compelled  to  wait  a  long  time  or  take  long  walks 
to  ■some  less  crowded  place  before  they  can  get  on 
a  car. 

.August  Belmont,  president  of  the  Rapid  Transit 
Subway  Construction  Company,  in  a  letter  sent  to 
.Alexander  E.  Orr,  president  of  the  Board  of  Rapid 
Transit  Railroad  Commissioners,  says  that  il  will 
be  practically  impossible  to  build  the  contemplated 
extension  of  the  subway  under  Broadway  from 
lorty-second  Street  to  Fourteenth  Street.  Because 
of  "the  growing  spirit  of  antagonism  to  any  work 
involving  the  further  opening  of  the  streets,"  he 
declared,  "no  sub-contractor,  in  our  opinion,  would 
be  willing  to  undertake  the  w'ork  for  us  at  anything 
like  a  reasonable  cost."  Mr.  Belmont's  letter  touches 
only  a  conlemplaled  extension,  not  the  main  subway 
Hearing   completion. 

The  De  Forest  Wireless  Telegraph  Company  of 
New  York  has  fitted  up  and  put  in  operation  a  num- 
ber of  automobile  sjjace-telegraph  stations.  The 
automobile  is  run  under  its  own  power  and  the  ap- 
paratus was  designed  as  a  means  of  public  demon- 
slration  of  the  system,  but  aside  from  this  it  is  now 
being  used  in  a  practical  way  in  reporting  stock 
transactions  in  the  New  York' curb  market  to  various 
brokerage  firms,  and  in  sending  bulletins  from  base- 
ball fields   lo  newspaper  offices. 

The  Pennsylvania  Railroad  Company  has  decided 
upon  the  methods  by  which  it  will  build  its  tunnels 
under  the  North  and  East  Rivers  and  Manhattan 
Island,  and  has  advertised  for  bids  on  the  work 
and  material.  The  construction  beneath  the  North 
River  will  consist  of  two  single  cast-iron  tubes,  en- 
tering this  city  at  the  foot  of  West  Thirty-second 
Street  and  running  under  that  street.  They  will  be 
built  by  the  shield  process.  Cast-iron  tubes  will  be 
built  in  sections  hehind  shields,  as  the  shields  are 
pressed  forward,  and  inside  of  the  cast-iron  will  be 
a  lining  of  concrete.  Every  car.  it  is  claimed,  will 
be  fireproof.  The  tunnel  itself  will  be  fireproof. 
The  East  River  tunnel  will  be  of  similar  construc- 
tion, carrying  four  tubes.  The  underground  station 
in  this  city  w-ill  extend  from  Seventh  to  Ninth  Ave- 
nue and  from  Thirty-first  to  Thirty-third  Street, 
about   40   feet   blow   the   street   level. 

It  is  predicted  officially  that  subway  cars  will  be 
run  at  least  as  far  as  One-hundred-and-fourth 
Street  next  January.  A  deal  in  electricity  makes  it 
possible  for  the  subway  to  begin  carrying  passengers 
early  next  year.  The  Interborough  Company's  own 
power  house  cannot  be  completed  until  nearly  a  year 
hence,  owing  to  the  building  trades  strikes.  Tliere 
has  been  apprehension  that  this  delay  would  put 
off  the  beginning  of  underground  rapid  transit.  Il 
is  announced  now  by  the  Interborough  management 
that  as  soon  as  Contractor  McDonald  completes  his 
job  and  has  the  subway  lines  ready  for  operati^on 
the  company  will  be  ready  to  operate  cars.  1  he 
power  will  he  supplied  by  the  Metropolitan  Street 
RaiKvay  Company.  Negotiations  for  the  purchase 
of  the  surplus  electricity  produced  by  the  Metropoli- 
tan's newly  completed  power  house  at  One-hundred- 
and-forty-ninth  Street  have  just  been  concluded. 
The  Metropolitan  has  agreed  lo  suooly  to  its  rival 
all  the  motive  power  it  will  need  until  the  demands 
of  its  own  system,  through  the  extension  of  the 
Union  system  and  the  changes  in  its  cross-town 
lines,  call  for  the  full  capacity  of  its  plant.  O. 


New  York  Notes. 

New  ■^'ork,  Octol>er  ,3. — Restaurant-table  tele- 
phones, which  have  been  in  use  in  other  cities  for 
-nme  lime,  have  now  been  introduced  in  New  York. 

The  Fulton  Street  merchants  in  Brooklyn  have 
petitioned  the  Brooklyn  Rapid  Transit  Company  to 
have  special  trollej-  cars  assigned  for  the  use  of 
their  employes  at  the  time  of  closing  the  stores 
at  six  o'clock.  Within  a  few  blocks  of  the  borough 
hall   about   5,000   saleswomen   are   employed   by   the 


New  England  News. 

Boston,  October  3. — The  Massachusetts  railroad 
commissioners  have  approved  the  issuance  of  bonds 
by  the  Boston  and  Worcester  Sti-eet  Railway  Com- 
pany to  the  amount  of  $250,000,  to  be  used  for  the 
purpose  of  paying  floating  indebtedness  and  in  the 
purchase  of  real  and  personal  property.  Approval 
of  the  location  for  the  Lowell  and  Boston  Sti-eet 
Railway  Company's  tracks,  granted  in  Woburn. 
Mass..  by  the  city  government,  is  also  announced. 
During  the  last  week  several  hearings  have  been 
given  by  the  commissioners  in  Boston  relative  to 
the  merits  of  Ihe  rival  desires  of  two  Springfield 
street-railway   companies. 

On  the  Boston  and  Albany  division  of  the  New 
A'ork  Central  Railroad,  for  the  Newton  Lower  Falls 
branch  at  Nev.'ton,  Mass..  it  is  proposed  to  establish 
an  electric-car  service.  A  contract  for  the  electrical 
equipment  has  been  made,  and  power  will  be  obtained 
from  the  Watertow-n  and  Newton  Electric  Lighting 
Company.  The  rolling  stock  w-ill  consist  of  motor 
cars  divided  into  three  compartments,  baggage, 
srnoker  and  passenger  coach  in  combination.  The 
company  has  other  projects  of  a  similar  character 
for  its  branch  lines  in  contemplation,  it  is  under- 
stood. 

At  Haverhill,  Mass.,  there  is  a  clash  between  the 
city  government  and  the  Haverhill  Electric  Com- 
pany over  the  cost  of  the  lighting  service.  The 
committee  on  street  lighting  offers  the  company  $100 
per  light  for  200  lights  of  2,000  candlepow-er.  to 
burn  all  night.  If  the  company  declines  this  offer,  a 
new  automatic  system  that  is  under  consideration 
by  the  committee  will  be   given  a  test,   it  is  .stated. 

The  town  meeting  in  Nahant,  Mass..  called  Sep- 
tember 2gth  to  consider  the  matter  of  approving  a 
grant  of   locations  to   street-raihvay   promoters,  and 


instruct  the  selectmen  as  to  the  sentiments  of  the 
voters,  resulted  in  favor  of  the  railway  project,  in 
spite  of  the  very  decided  and  active  opposition  of 
a  majority  of  the  wealthy  residents  and  heaviest 
taxpayers  of  this  exclusive  summer  resort,  whose 
most  noted  citizen  is  United  States  Senator  Henry 
Cabot  Lodge.  Two  companies  have  applied  for  a 
franchise,  and  the  selectmen,  after  a  hearing  two 
months  ago,  decided  to  leave  the  question  of  wether 
or  not  any  road  should  be  built,  to  the  voters.  The 
rival  companies  are  the  Lynn  and  Nahant  Street 
Railway  (ioitipany  of  w-hich  N.  H.  Soulhwark  of 
Nahant  and  Lynn  is  promoter,  and  the  Nahant  Street 
Railwa}-  Company,  headed  by  Ellerlon  James  a  rela- 
tive of  Senator   Lodge. 

The  five  men  charged  with  defrauding  the  Boston 
and  No.thern  Street  Railway  Company  by  com- 
plicity in  the  issuance  of  bogus  transfer  checks  were 
before  the  Municipal  Court  in  Boston  September 
29th,  and  four  of  them  were  held  for  the  grand 
jury,  the  other  man  being  released.  E.  H.  Morse, 
the  alleged  printer  of  the  checks,  was  put  under 
heavier  bonds,  his  amount  being  raised  to  $2,000. 
Frank  E.  Collins  and  Clarence  C.  Mitchell  are  held 
in  $1,000  each  and  John  E.   Maxwell  in  $500  bonds. 

The  Middlesex  Street  Railway  Company,  a  rival 
to  compete  with  the  existing  electric  road  from 
.Arlington  to  Lowell.  Mass.,  is  securing  locations  in 
the  various  intervening  municipalities,  and  most  of 
the  road  will  be  built  over  private  land,  with  a  view 
to  achieving  quicker  transit  than  the  older  compaiiy 
can   furnish. 

When  the  Edison  Electric  Illuminating  Company 
of  Boston  acquii-ed  the  Natick  Electric  Company  of 
Natick,  Mass.,  nearly  a  year  ago,  the  selectmen  of 
the  town  pressed  a  claim  against  the  old  company 
for  repairs  in  connection  with  bridge  rights  granted 
about  65  years  ago  to  the  original  canal  company,  of 
which  the  electrical  companv  is  the  legal  successor. 
The  bill  presented  was  for  $3,964.  but  a  compromise 
on  $3,000  to  avoid  lili.gation  w-as-  effected. 

Colonel  William  A.  (jaston  of  Boston.  P.  H.  Corr 
of  Philadelphia  and  General  Manager  M.  A.  Cava- 
naugh  of  Boston,  all  three  being  directors  of  the 
company,  went  to  Willimantic.  Conn.,  last  week  to 
inspect  the  new  line  of  the  Willimantic  Traction 
Company,  operating  electric  cars  between  Willimantic 
and  Baltic.  Conn.  The  line  is  to  be  extended  to 
South  Coventry. 

Power  plants  at  Walerbury.  New  Britain  and 
Cheshire,  in  Connecticut,  and  on  the  Housatonlc 
River  in  New  Milford  and  Kent,  are  approaching 
readiness  for  use  by  the  New  Milford  Power  Com- 
pany and  the  Connecticut  Railway  and  Lighting 
Company.  The  system  is  a  large  one,  designed  to 
meet  heavy  drafts  upon  its  resources  by  the  street- 
railway   combine    in   that   section.  B. 


From  the  Buckeye  State. 

Cleveland.  October  3. — The  Lake  Shore  Electric 
Railway  will  lay  another  track  during  the  coming 
winter  betwe.en  Lorain  and  Rocky  River,  making  a 
double  track  all  of  the  way.  To  meet  the  expected 
demand  the  company  will  run  fast  cars  every  10 
minutes.  The  present  right-of-way  is  from  50  to  80 
feet  wide,  so  very  little  more  is  needed.  The  sec- 
ond wire  is  already  up.  This  will  be  the  first  ■ 
double-tracked  interurban  electric  line  ii-i  Ohio. 

The  Cleveland  Electric  Railway  Company  runs 
about  600  cars  on  busy  days  and  Sundays.  These 
cars  travel  from  60,000  to  75.000  miles  daily,  making 
a  total  yearly  travel  roughly  estimated  of  25,000,000 
miles. 

Work  has  started  on  the  Youngstown  and  Ohio 
River  Electric  Railway  which  w-ill  connect  Youngs- 
town and  East  Liverpool.  l»he  Cleveland  men  who 
are  directors  of  the  company  recently  made  a  trip 
over  the  route  and  say  it  will  open  up  a  populous 
section  of  country  and  make  quick  travel  to  these 
towns  possible,  a  convenience  that  the  fanners  and 
business   men   appreciate. 

It  is  reported  that  John  G.  Webb,  at  present  in- 
terested in  the  Columbus,  London  and  Springfield, 
the  Dayton,  Springfield  and  Urbana  and  the  Buck- 
eye Lake,  Columbus  and  Newark  electric  railways., 
is  behind  a  movement  to  build  an  electric  line  be- 
tween Cleveland  and  Marion.  Ohio. 

The  Cincinnati,  Hamilton  and  Dayton  railway  has 
commenced  changing  its  branch  between  Deshler 
and  Findlay  from  steam  to  an  electric  line.  It  is 
understood  that  other  branches  of  this  system  will 
be  changed  to  be  run  by  electric  power.  The 
Deshler-Findlay  branch  is  the  first  steam  railroad 
in   Ohio  to  be  converted   into  a   trolley   line. 

The  Cleveland  and  Southwestern  Traction  Con-i- 
pany  ran  its  fir.st  passenger  car  into  Wooster  on 
.Seplember  30th.  The  completion  of  its  extension 
from  Creston  to  Wooster  makes  a  total  of  135  miles 
owned  and  operated  by  this  company.  Cars  are  now 
being  run  every  two  hours  and  make  the  trip  in 
three  hours.  The  Wooster  people  are  happy  over 
Ihe  event,  as  it  gives  them  direct  transportation  to 
Cleveland,  Previously  this  trip  had  to  be  made 
in  a  roundabout  way  and  time  was  lost  in  making 
connections. 

On  October  1st  the  Lake  Shore  Electric  Railway 
started  its  new  schedule  wdiich  gives  half-hour  serv- 
ice to  Lorain,  and  hourly  service  over  the  rest  of 
the  line.  In  addition  to  this  three  cars  are  run 
each  way,  daily,  between  Cleveland  and  Toledo, 
making  the  trip    in  four   hours  and  45  minutes. 

The  suburban  lines  bring  more  than  i, 000  people 
into  (Cleveland  daily,  and  as  yet  there  is  no  waiting- 
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room,  lliough  cold  weather  is  approaching.     In  other 
cities   suitable  waiting-rooms'  are   furnished.        H. 


Kentucky. 

Louisville,  October  3. — It  is  said  that  the  Wood- 
ford Fiscal  Court  will  in  all  probability  reduce  the 
forfeit  bond  required  of  railway  companies  which 
may  desire  to  bid  upon  a  franchise  for  a  line  from 
Versailles  to  Frankfort.  The  amount  has  been  placed 
at  $10,000,  and  it  is  considered  too  high.  People 
in  the  cities  to  be  connected  and  through  which  the 
line  will  pass  are  said  to  be  greatly  in  favor  of  its 
construction,  and  this  will  probably  have  some  in- 
fluence upon  the  court  in  the  request  for  the  reduc- 
tion  of  the  bond. 

The  old  mule-car  line  from  Lakeland  to  the  Ken- 
tucky Asylum  for  the  Insane  has  been  changed  to 
an  electric  line  and  cars  now  make  trips  every  15 
minutes. 

The  electric-light  plant  at  Versailles  closed  down 
a   few    days    ago   because   of   scarcity  of  water. 

The  question  as  to  when  the  extension  of  the 
Louisville  and  Eastern  railway  shall  be  built  to  Shel- 
byville  has  not  been  settled,  but  the  management 
has  not  abandoned  plans  for  that  work.  Because 
of  the  condition  of  the  money  market  it  is  difficult 
to  finance  new  enterprises  at  this  time,  and  this  may 
interfere  with  plans,  but  when  arrangements  have 
been  completed  vice-president  Percy  Moore  says  the 
work  will  be  begun. 

The  Jeffersonville  and  New  Albany  (Ind.)  lines 
belonging  to  the  Louisville  and  Southern  Indiana 
Traction  Company,  will  be  rearranged  to  meet  the 
demands  of  increased  traffic  and  on  some  of  the 
streets  double  tracks  will  be  built.  It  is  believed 
that,  as  soon  as  the  lines  are  completed  across  the 
bridge  in  Louisville,  traffic  will  increase  to  such  an 
extent  that  a  five-minute  service  on  the  local  lines 
will  be  needed.  TJie  park  traffic  has'  also  grown  so 
that  imnrovements  for  that  purpose  will  be  neces- 
sary before  next   season. 

The  Union  Utility  Company  of  Morgantown,  W. 
Va..  has  sold  two  miles  of  electric  line  between 
Monongahela  and  Granville  to  the  Fairmont,  Mor- 
gantown and  Cheat  River  Company,  and  it  will  be 
extended  to  Fairmont  without  delav.  Senator  Ste- 
phen B.  Elkins  is  largely  interested  in  the  railroad 
mentioned.  C. 


WESTERN     ELECTRICIAN 

fusing  to  carry  the  village  accounts  for  ligliting 
any  longer.  Tliese  accounts  have  been  carried  for 
several  months  owing  to  the  refusal  of  certain  mem- 
bers of  the  council  to  meet  and  approve  bills.  Bu- 
chanan people  are  not  worrying  over  the  matter,  as 
they  say  the  service  has 'been  so  unsatisfactory  that 
they  might  just  as'  well  be  without  the  lights. 

C.    G.    W. 
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Michigan. 

Detroit.  October  2. — The  request  of  the  Detroit 
United  Railway  for  an  amendment  to  its  franchise 
in  Wyandotte  has  been  granted  by  a  special  ineeting 
of  the  Wyandotte  City  Council.  The  new  clause 
gives  the  company  a  right  to  lay  a  spur  track  run- 
ning along  the  south  side  of  its  lot  on  the  corner 
of  Eureka  and  Biddle  AA'enues,  it  being  understood 
that  the  city  shall  build  its  sidewalk  on  the  outside 
of  the  track,  which  will  be  partially  in  the  street. 
It  is  expected  that  the  company  will  begin  the  erec- 
tion of  its  new  freight  depot  immediately. 

Manager  Collom  of  the  Arlington  mine  in  the 
Slocan  district,  British  Columbia,  has  been  in  Detroit 
negotiating  for  an  electrical  plant  to  extract  metal 
from  low-grade  ore. 

Several  bridge  experts  and  street-railway  men  have 
been  at  Oakwood  inspecting  the  iron  bridge  spanning 
the  Rouge  River  in  an  effort  to  determine  whether 
it  is  strong  enough  to  sunport  the  heavy  suburban 
cars  that  are  to  come  into  Detroit  on  the  new  electric 
line  from  Monroe.  The  bridge  was  erected  about 
five  years  ago  at  a  cost  of  nearly  $14,000,  it  being 
made  especiallv  strong  in  anticipation  of  a  car  line 
coming  through.  It  is  expected  that  the  new  com- 
pany will  ask  the  village  of  Oakwood  for  a  fran- 
chise. 

The  following  companies  have  filed  articles  of  in- 
corporation with  the  secretary  of  state  in  the  last 
M'eek  :  Grand  Ranids  Automobile  Company,  capital, 
$25,000:  Boyne  City  Electric  Comoanv.  Grand  Ran- 
ids,  capital.  $10,000;  Cadillac  Traction  Company. 
Cadillac,  capital,  $2,=i0,000. 

A  large  fire  in  Saginaw  on  Seotember  27th  in- 
terfered greatly  with  street-car  and  lighting  service 
by  the  burning  of  cables.  At  the  same  time  the 
cvlinder  head  in  the  large  engine  of  the  Saginaw 
Valley  Traction  Company  at  Carrollton  blew  out, 
doing  damage  to  the  extent  of  $3,000.  It  was  neces- 
sary to  get  a  portion  of  the  power  to  operate  the 
interurban    cars   from    Bay    City. 

Great  satisfaction  has  been  expressed  by  the  resi- 
dents of  Monroe  on  the  ruling  of  ludge  Kinne,  who 
decided  that  the  Detroit,  Monroe  and  Toledo  Short 
Line  Railway  had  no  right  to  make  a  connection  on 
Elm  Avenue  for  its  northern  extension.  The  city 
is  willing,  and  has  already  granted  the  railway  com- 
pany an  inlet  into  and  through  the  city  on  Anderson 
Street,  but  this  route  would  involve  the  purchase 
of  a-  few  hundred  feet  of  private  right-of-way 
through  unoccupied  farm  ]ands,  which  the  company 
sought  to  avoid  by  substituting  Elm  Avenue.  The 
company  claims  that  this  strip  is  the  only  piece  of 
right-of-way  missing  between  Port  Hui'on  and  Cin- 
cinnati. 

Within  a  month  the  village  of  Ford  City  will  have 
a  complete  waterworks  system  as'  well  as  an  up-to- 
date  system  of  electric  lights,  according  to  the  plans 
of  the  contractors.  The  water  mains  are  nearly 
completed  now,  and  it  is  expected  that  inside  of  10 
days  they  will  l)e  connected  with  the  punips  i»t  the 
Michigan   Alkali  Works. 

The  village  of  Buchanan  is  in  darkness,  caused 
by  the  action   of  the   Chapin  Electric   Company  re- 


Information  from  Indiana. 

Indianapolis,  October  5. — Two  new  interurban 
lines  were  opened  for  business  during  the  week. 
The  Kokomo,  Marion  and  Western  Traction  line 
between  Kokomo  and'  Greentown  and  the  Indianap- 
olis and  Northwestern  between  Indianapolis,  Leba- 
non and  Frankfort.  The  two  new  cars  of  the  .lat- 
ter are  66  feet  long.  The  schedule  on  this  road  was 
begun  with  four  cars,'  two  being  borrowed.  The 
fare  from  Indianapolis  will  be  50  cents  one  way 
and  90  cents  round  trip  to  Lebanon  and  85  cents 
and  $1.50  to  Frankfort  and  return.  The  first  sched- 
uled car  was  brought  into  Indianapolis  by  Superin- 
tendent C.  C.  Reynolds  and  the  patronage  was  lib- 
eral. 

Work  was  begun  last  Tuesday  with  a  large  force 
on  the  Indianapolis  and  Southwestern  Traction 
Company's  line  between  Indianapolis  and  Waverly._ 
The  road  has  been  fully  financed  and  the  coinple- 
tioii  of  the  road  will  be  pushed  this  fall  and  winter. 
The  Terre  Haute  Electric  Company  has  leased 
for  30  years  interurban  lines  entering  Terre  Haute 
owned  by  the  Terre  Haute  Electric  Traction  Coin- 
pany.  Both  companies  are  Controlled  by  Stone  & 
Webster  of  Boston.  A  mortgage  for  $600,000  was 
filed  by  the  officials  of  the  traction  company  which 
is  building  new  lines  to  Paris,  111.,  and  to  Clinton 
coal  fields.  The  new  lines  are  included  in  the  lease. 
Important  steps  were  taken  during  the  week  by 
the  McCulloch  interests  toward  bringing  the  North- 
eastern Indiana  traction  lines  into  one  system  pre- 
paratory for  the  final  amalgamation  of  the  Northern 
with  the  ITnion  traction  systems  and  for  through 
travel  between  Indianapolis,  Logansport  and  Ft. 
Wayne.  It  is  reliably  reported  that  the  consolida- 
tion of  the  Ft.  Wayne  and  Southwestern  Traction 
Company's  line  between  Wabash  and  Ft.  Wayne,  and 
the  Logansport  and  Wabash  'Valley  Company's  line 
between  Wabash  and  Logansport  has  been  accom- 
plished. A  new  company  is  to  take  over  the  two 
properties  and  stock  and  securities  of  the  con- 
solidated company  will  be  issued  for  the  stock 
of  the  old  corporations.  Six  large  new  vestibuled 
cars  have  been  ordered.  The  names  of  the  officers 
of  the  consolidated  company  have  not  been  dis- 
closed, but  it  is  known  that  the  McCulloch  interests 
will  name  the  officers.  The  Ft.  Wayne  and  Logans- 
port city  lines  are  to  go  into  the  combination,  and 
thus  afford  the  Southwestern  a  much  more  desirable 
entrance  to  the  center  of  Ft.  Wayne  over  the  tracks 
of  the  city  system. 

'There  is  no  opposition  to  the  sale  of  the  Lake 
Cities  Electric  Railway  Company's  property  at  Mich- 
igan City,  the  interested  parties  having  consented 
thereto.  This  was  the  final  step  in  a  reor.ganization 
which  R.  B.  Harrison  began  some  time  ago.  Nearly 
all  the  bondholders  and  creditors  of  the  company 
assigned  their  interests  to  Mr.  Harrison,  and  many 
of  thern  have  become  interested  in  the  reorganized 
company,  the  Michigan  City  Electric  Company. 
The  public  lighting  contract  with  Michigan  City  held 
by  the  old  company  has'  expired  and  the  reorganized 
company  now  owns  the  contract.  The  plant  will  be 
improved  and  enlarged  to  meet  the  growing  demands 
of  Michigan  City.  R.  B.  Harrison  is  president, 
Hugh  J.  McGowan  vice-president  and  Edward  Mc- 
Kee  secretary-treasurer  of  the  new  company. 

The  Greensburg  City  Council_  has  granted  a  35- 
year  franchise  to  the  Columbus,  Greensburg  and 
Richmond  traction  line  for  the  use  of  Broadway  the 
entire  length  of  the  city,  for  either  single  or  double 
tracks.  A  clause  in  the  franchise  provides  that  the 
power  house  shall  be  erected  in  the  city.  The  right- 
of-way  has  now  been  secured  and  mapped  out 
through  Kingston  and  Clarksburg  and  thence  to 
Richmond.  There  is  no  longer  any  doubt  about  the 
immediate  building  of  the  road  by  the  Appleyard 
syndicate. 

The  Indiana  interurban  lines  are  making  alliances 
with  steam  roads  to  deliver  passengers  for  the  St. 
Louis  Exposition  next  year.  "The  first  example  is  an 
excursion  rate  over  the  Union  traction  lines'  and 
the  Clover  Leaf  steam  railroad..  The  tacit  agree- 
ment between  the  two  companies  is  a  new  step,  and 
it  is  now  freely  predicted  that  tickets  will  be  sold 
from  interurban  stations  to  St.  Louis  over  inter- 
lu'ban    and    connecting    steam    lines. 

A  trial  trip  of  one  of  the  interurban  sleepers  owned 
by  the  Holland  Palace  Car  Company  will  be  made 
the  latter  part  of  this  week  between  Indianapolis 
and  Cincinnati  via  Richmond  and  Dayton.  The 
cars  are  elaborate  in  their  construction,  having  mod- 
ern  conveniences'. 

The  Indiana  Central  Electric  Railway  Company 
which  proposes  to  build  a  line  from  Seymour  via 
Columbus  to  French  Lick  is  asking  for  a  small 
subsidy  from  every  township  through  which  the  line 
is  to  pass.  If  subsidy  is  voted  in  all  the  townships 
the  contribution  will   amount  to  over  $200,000. 

The  Evansvillc  and  Princeton  Iitterurban  Com- 
\:;mv  i«'  securing  the  right-of-way  for  an  extension 
of  its  line  northward  toward  Terre  Haute  via  "Vin- 
cennes,  Bicknell,  Freelandsville  and  Oaktown,  paral- 
leling the  E.  T.  and  H,  railroad  through  Sullivan 
and  Vigo   Counties, 


The  Tennis  Construction  Company  has  beeji 
juvarded  the  contract  to  build  the  Louisville  and 
Southern  Indiana  Traction  Company's  line  from 
New  Albany  to  Corydon  and  work  is  to  begin  this 
week. 

The  two  electric  companies  of  Greencastle  were 
merged  last  week  by  the  sale  of  the  entire  plant  of 
the  Greencastle  Electric  Light  Company  to'  the 
Putnam  Electric  Company.  The  Greencastle  com- 
pany until  the  last  few  months  had  the  contract  for 
the  city  lighting.  The  Putnam  company  is  a  new 
organization  which  recently  obtained  the  contract 
for   the    city's    lighting. 

The  Hammond  Illuminating  Company  has  in- 
creased its  capital  stock  from  $350,000  to  $2,000,000. 
The  company  is  organized  to  operate  a  lighting  and 
heating  systein  in  Hammond,  East  Chicago  and 
Whiting.  p. 


Northwestern  Notations. 

Minneapolis,  October  2.— I'he  Minneapolis  City 
Council  is'  considering  the  advisability  of  cutting 
down  the  conduit  limits  of  the  city  nearly  one-half, 
as  they  are  considered  to  extend  at  present  farther 
than  could  be  reasonably  demanded  of  the  electric 
companies. 

'  The  Minnesota  State  Board  of  Equalization  has 
raised  the  assessed  valuation  of  the  Twin  City  Rapid 
Transit  Company  trom  $5,395,000  to  $8,250,000,  and 
the  Minneapolis  General  Electric  Company  from 
$620,000  to  $712,000.  The  Duluth-Superior  Traction 
Cornpany   was   also   raised  $140,000. 

"Valley  City,  N.  D.,  will  receive  bids  for  the  elec- 
tric-light plant  at  that  city,  together  with  a  20-year 
franchise. 

Langstadt  &  Meyer  of  Appleton,  Wis.,  were 
awarded  the  contract  for  installing  an  electric-light 
plant  at  Randolph,   Wis. 

The  M'ankato  (Minn.)  Gas  and  Electric  Light 
Company  has  finally  been  awarded  the  contract  for 
the  Mankato  street  lighting  for  a  term  of  10  years. 
This  ends  a  long  and  bitterly  contested  fight.  The 
cornpany  will  now  greatly  improve  its  plant. 

The  Wisconsin  attorney-general  will  bring  suit 
against  the  Milwaukee  Electric  Railway  and  Ligiit 
Company  to  coinpel  it  to  operate  its  Twelfth  Street 
line. 

The  Burlington  Railway  will  operate  an  electric 
line  on  Main  Street,  Lead,  S.  D.,  to  the  park,  \vith 
a  branch  running  to  the  road's  connection  with  the 
Northwestern    road. 

A  new  dynamo  has'  been  installed  in  the  electric- 
light  plant  at  Thief  River  Falls,  Minn. 

The  Rapid  Transit  Company  at  Waterloo,  Iowa, 
will  double-track  its  Fourth  Street  line  and  construct 
loops  in  the  downtown  district  on  both  sides  of  the 
river. 

"The  Sioux  City  (Iowa)  and  LeMars  Interurban 
Railway  Company  has  incorporated  for  the  purpose 
of  building  an  interurban  line  between  the  two 
cities.  George  E.  Ward  was  elected  as  president 
and  A.  M.  JacksoI^as  secretary.  Franchise  elections 
will  be  held  shortly  at  Sioux  City,  LeMars  and 
Merrill. 

Lanesboro,  Minn.,  has  finished  its  new  electric- 
light  plant  and  put  it  into  commission. 

The  Minneapolis  council  has  held  up  the  proposed 
franchise  of  the  General  Electric  Company  until 
it  can  get  information  regarding  prices  in  other 
cities.  The  franchise  provides'  for  a  maximum  rate 
of  power  charge. 

Work  will  be  started  soon  on  the  new  electric 
road  between  La  Crosse,  Wis.,  and  Black  River  Falls, 
as  all  the  cities  and  villages  have  now  voted  all  the 
stock  asked  by  the  company. 

The  Knox  Construction  Company  will  build  its 
power  house  at  Green  Bay,  Wis.,  for  the  generation 
of  power  for  the  new  line  between  that  city  and 
Kaukauna.  The  improvement  will  mean  the  ex- 
penditure of  about  $100,000. 

The  Glenwood  (Minn.)  Mill  and  Electric  Light 
Comnany  has  been  granted  a  15-year  franchise,  but 
the  City  Council  refused  to  be  bound  by  a  15-year 
contract  for  the  city  lighting.  The  company  is  build- 
ing a  brick  power  house. 

The  Midland  Electric  Railway  Company  has  been 
granted  a  30-year  franchise  for  a  street-railway  sys- 
tem for  Little  Falls,  Minn. 

The  Stillwater  (Minn.)  Gas  and  Electric  Light 
Company  has  elected  E,  L,  Hespes,  president,  and 
Otis  Staples,  secretaiw.  It  was  A'oted  to  issue  $350,- 
000    worth    of   bonds'. 

The  electric  line  between  Winnipeg,  Man.,  and 
West  Selkirk  will  be  completed  and  in  running  order 
by    November    ist. 

Starks  &  Skcel  are  putting  in  an  electric-light 
plant  at   Grand    Rapids.   Wis. 

An  electric-lighting  franchise  is  being  considered 
by  the  City  Council   of  Mason  City,  Iowa. 

The  work  of  constructing  a  trolley  line  from  Cedar 
Rapids,   Iowa,    to  Waterloo  has   been    commenced. 

.\  municipal  electric-light  plant  is  being  agitated 
for  Ovvatonna.  Minn. 

LeMars,  Iowa,  will  hold  an  election  for  the  pur- 
pose of  voting  a  franchise  for  an  electric-lighting 
system. 

The  new  electric-road  company  at  Iowa  City,  Iowa, 
has  succeeded  in  placing  $1,500,000  of  its  bonds  with 
Si.  Louis  capitalists.  Preliminary  work  on  the  lino 
from  Davenport  In  Iowa  Cily  will  bo  connncnced 
a  I  once. 

The  Des  M'oines  (Iowa)  Interurban  Company  has 
-announced  that  it  will  extend  its  Colfax  line  to 
Ncwt'on  and   T.Iarshalllown,  and  also  lines  (o  Ames, 
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Iowa,  and  to  Omaha,  via  Guthrie  Center  and  Harlan. 
The  total  cost  of  the  three  lines  will  be  about 
$5,000,000. 
'  The  electric-light  plant  at  Langdon,  S.  D.,  has 
become  too  small  for  the  amount  of  business,  and 
a  new  one  will  have  to  be  constructed  at  once. 

F.  R.  Atkinson  proposes  to  put  in  an  electric-ligbt 
plant  at   Cooperstown,   N.   D.,  costing  about  $12,000. 

R. 


Among  the  Rockies. 

Salt  Lake  City,  Utah.  October  2. — The  new  offi- 
cers of  the  International  Brotherhood  of  Electrical 
Workers,  who  recently  held  their  eleventh  biennial 
convention  in  this  city,  in  brielly  outlying  the  policy 
which  they  will  pursue  during  their  incumbency, 
stated  that  all  labor  difficulties  will  be  submitted  to 
a  board  of  arbitration  and  that  they  are  in  favor 
of  a  vigorous  campaign  on  the  part  of  the  newly 
elected  organizers.  The  effort  will  be  made  to  se- 
cure as'  large  an  increase  in  the  membership  as 
possible.  The  officials  declare  they  will  not  repudiate 
ihe  colored  electrical  workers,  but  will  welcome  them 
as  members  of  the  organization. 

O.  Murdock  of  Beaver,  Utah,  an  attorney  repre- 
senting eastern  capitalists,  has  asked  the  City  Coun- 
cil of  Beaver  City,  Utah,  for  a  franchise  for  the 
operation  of  a  water-works  system  and  an  electric- 
lighting  plant.  The  w'ater  will  be  secured  and  the 
power  generated  from  the   Beaver  River. 

One  of  the  most  completely  equipped  sub-stations 
in  the  Northwest  will  be  that  of  the  Helena  (Mont.) 
Light  and  Traction  Company,  which  will  be  com- 
pleted at  an  early  date.  The  building  is  of  marble 
and  the  dimensions  are  40  by  85  feet.  The  switch- 
board is  of  blue  Vermont  marble,  54  feet  in  length, 
and  \\eigbs  37,000  pounds.  This  will  be  furnished 
with  the  latest  recording  and  indicating  instruments. 
There  will  be  nine  step-down  transformers,  six  of 
which  will  have  a  capacity  of  150  kilowatts'  each. 
For  the  supply  of  the  street  arc-lighting  system 
three  Hartford  transformers  will  be  used.  The  wires 
from  the  machines  will  be  run  in  ducts  under  floor- 
ing of  concrete. 

J.  G.  Trainer,  a  real  estate  man  of  Chicago,  has 
under  contemplation  the  construction  cf  an  electric- 
railway  system  from  Lewiston  to  Grangeville,  Idaho, 
a  distance  of  70  miles.  The  design  is  to  utilize  the 
road  both  for  passengers  and   traffic.  G. 


On  the  Pacific  Slope. 

San  Francisco,  Cal.,  October  i. — John  Martin  & 
Co.,  electrical  supply  dealers,  have  moved  into  their 
new  offices  in  the  Crosseley  Building. 

The  John  L.  Klein  Electrical  Works  now  occupies 
the  new  location  on  Battery  Street,  where  a  larger 
stock   is    being   carried. 

The  Century  Electrical  Company,  18  Second  Street, 
has  just  closed  the  contract  for  the  electrical  equip- 
ment of  the  new  printing  plant  of  H.  Z.  Crocker  & 
Co.  This  plant  will  be  the  largest  and  most  com- 
plete of  its  kind  in  the  West.  The  equipment  con- 
sists of  66  direct-connected,  motor-driven  printing 
presses  of  different  types.  The  motors  are  arranged 
so  that  they  can  be  used  individually.  The  same 
company  is  installing  an  electric-lighting  system  at 
Fort  Rosecrans  and  at  the  Presidio  reservation  fo;; 
the  United    States   government. 

The  Judson  Iron  Works  at  Emeryville  are  to 
substitute  electricity  for  steam  power.  The  current 
will  be  furnished  by  the  Oakland  Gas,  Light  and 
Heat  Company,  which  also  furnishes  power  for  the 
California  Cotton  Mills,  the  California  Flax  Works 
and   the   Pacific   Steel   and   Wire  Works'. 

The  California  Power  and  Development  Company 
of  central  California  has  been  incorporated  with  a 
capital  stock  of  $2,000,000.  The  company  owns  valu- 
able water  rights  on  the  Feather  River,  seven  miles 
east  of  Oroville,  capable  of  developing  25,000  horse- 
power. The  water,  after  being  used  for  generating 
power,  is  to  be  turned  into  irrigation  ditches  to 
irrigate  the  rich  sidehill  land  in  the  orange-growing 
belt  of  Thermolito. 

The  Kern  River  Company  has  awarded  the  con- 
tract for  erecting  a  two-story  cement  power  house 
to  the  Van  Dorn  Iron  Works  of  Cleveland,  Ohio, 
for  $5,671. 

Bids  are  invited  for  the  installation  of  an  electric 
freight  and  passenger  elevator  in  the  L^nited  States 
mint  building  in  San  Francisco. 

The  Pinole  Light  and  Power  Company  has  Ijeen 
incorporated  by  S,  Bermingham,  L.  A.  Downer  and 
others.     Pinole  is  the  place  of  business. 

The  supervisors  of  Sacramento  County  have 
granted  to  Dwight  Miller,  representing  the  Bay 
Counties  Power  Company,  a  franchise  for  an  electric 
power  line  over  the  roads  of  Sacramento  County. 

T.  A.  Light  has  been  awarded  a  franchise  to  run 
electric-light  and  power  lines  from  Knight's  Valley 
to  Calistoga  and   St.   Helena. 

The  Fresno  Traction  Company  has  been  incorpo- 
rated by  A.  C.  Balch.  H,  P.  Baumgartner  and  W.  G. 
Kerckhoff.  The  object  is  to  construct  electric  roads 
to  Wawona  and  to  Trimmers  Springs,  near  the 
mouth  of  the  Kings  River  Canyon. 

The  City  Council  of  Port  Angeles.  Wash.,  has 
accepted  the  offer  of  the  Kilbourne  Clark  Company 
to  install  a  new  electric  plant.  The  old  plant  is  to 
be  removed  and  the  boilers  and  engines  repaired 
and  used.    The  cost  is  to  be  $3,000.  A. 


Fletcher,  a  local  real-estate  dealer,  proposes  to  con- 
struct a  triple-track  elevated  railway  and  a  subway, 
to  be  operated  as  a  part  of  the  system,  for  the 
purpose  of  furnishing  Queen  Anne  Hill  and  the 
Interbay  district  with  additional  street-car  facilities. 
Mr.  Fletcher  agrees  to  have  the  road  completed  and 
in  operation  within  two  years. 

Articles  of  incorporation  are  ready  to  be  filed  b}^ 
the  Fresno  Traction  Company.  The  capital  stock  of 
the  new  corporation  will  be  $5,000,000.  The  pur- 
pose of  the  incorporators  is  to  construct  four  electric 
roads,  all  leading  from  Fresno  to  the  adjacent 
country.     The  total  length  will  be   196  miles. 

Davies  Brothers  have  severed  their  connection 
with  the  electrical  firm  at  1540  Commerce  Street, 
Tacoma,  Wash.,  having  sold  all  of  their  stock  to 
the  company  succeeding  them. 

The  new  electric-light  plant  has'  been  completed 
and  the  current  turned  on  at  Sprague,  Wash.  The 
plant  is  owned  by  a  co-operative  company  of  local 
business  men. 

Fred  E.  Sander  is  preparing  to  supply  West  Se- 
attle, Wash.,  with  electric  lights,  Mr.  Sander  has 
an   application   before   the   council    for   a    franchise. 

The  ordinance  granting  the  Yakima  Water,  Light 
and  Power  Company  of  North  Yakima,  Wash.,  a 
franchise  for  37  years  has  been  passed  by  the  council. 
The   old   ordinance   does   not   expire   until    1905. 

The  Chelan  Railway  and  Transportation  Com- 
pany promises  an  electric  line  from  Chelan,  Wash., 
to  the  Columbia  River,  and  an  entire  new  boat  serv- 
ice on  Lake   Chelan.  P. 


PERSONAL. 


Seattle,  Wash..  October  i. — In  an  application  made 
to    the    City    Council    of    Seattle,-  Wash.,    Donald 


E.  H.  Bowser  has  been  appointed  general  manager 
of  the  Southern  Creosoting  Company  of  Slidell,  La., 
superseding    C.    B,    Lowry,    resigned. 

President  Ellis  Bartholomew  of  the  Toledo,  Co- 
lumbus, Springfield  and  Cincinnati  Traction  Com- 
pany was  married  recently  to  Miss  Lydia  Armbrus- 
ter   of  Bucyrus,    Ohio. 

L.  F.  Mahler,  formerly  Chicago  manager  of  the 
DeLaval  Steam  Turbine  Company  and  the  Curtiss- 
Crippen  Engineering  Company,  has  been  aopointed 
manager  of  the  St.  Louis  office  of  the  Bullock  Elec- 
tric Manufacturing  Company,  with  offices  at  1501 
Chemical  Building. 

District  Superintendent  I.  McMichael  of  the 
Western  Union  Telegraph  Company,  with  head- 
quarters in  Minneapolis,  has  resigned  to  accept  the 
vice-presidency  and  general  management  of  the 
Northwestern  Telegraph  Company  of  Canada,  with 
headquarters  in  Toronto. 

Howard  Abel  has  been  chosen  controller  of  the 
Brooklyn  Rapid  Transit  Company,  succeeding  W.  B. 
Longyear,  who  has  resigned  on  account  of  ill  health. 
Mr.  Abel  was  for  many  years  connected  with  the 
Chicago  street-railway  system,  and  lately  with  the 
tunnel  system  of  London. 

Martin  D.  Atkins  has'  resigned  his  position  as  head 
of  the  department  of  physics  and  electrical  engineer- 
ing at  the  Michigan  Agricultural  College,  Lansing, 
where  he  has  been  for  the  last  four  years,  and  will 
accept  a  somewhat  similar  position  at  Lake  Forest 
tTniversity   of   Lake    Forest,   111. 

G.  E.  Paine  of  St.  Louis,  division  superintendent 
of  the  Postal  Telegraph  Cable  Company,  is  in  Kan- 
sas City  supervising  the  placing  of  all  the  company's 
wires  underground,  in  order  to  comply  with  the  city's 
recent  ordinance.  It  is  expected  that  most  of  the 
work  will  be  completed  this  month. 

Charles  Nelson,  employed  by  the  General  Electric 
Company  at  Schenectady,  N.  Y.,  while  trying  a 
new  motor  attachment  for  a  bicycle  which  he  himself 
liad  made,  fell  from  the  machine  and  was  instantly 
killed.  Nelson  was  regarded  as  an  inventor  of  much 
promise.     He  was   only  24  j'ears    old. 

J.  E.  Cain,  who  recently  resigned  his'  position  as 
superintendent  of  the  Putnam  division  of  the  Worces- 
ter and  Connecticut  Eastern  Railway  Company,  op- 
erating in  Massachusetts  and  Connecticut,  has  been 
appointed  assistant  general  superintendent  of  the 
Providence  and  Danielson  street  railway,  with  head- 
quarters  at   Rockland,   R.    I. 

The  Hon.  Perry  Collier,  ex-mayor  of  Beverly, 
Mass.,  age  65,  died  September  27th.  He  was  the 
organizer  and  one  of  the  directors  of  the  old  Beverly 
and  Danvers  Street  Railroad  Company,  one  of  the 
pioneer  storage-batter}^  systems  in  the  country,  since 
converted  into  a  trolley  line  and  absorbed  by  the 
Boston   and    Northern    Company. 

Charles  E.  Dresser,  treasurer  of  the  Waltham 
(Mass.)  Street  Railway  Company,  died  suddenly 
from  heart  disease  on  September  29th  at  his  apart- 
ments in  the  Hotel  Westminster,  Boston.  He  was 
born  in  Lee,  Mass.,  and  was  38  j-ears  of  age.  For 
about  10  years  he  had  been  engaged  largely  in  pro- 
moting new  street-railway  enterprises. 

.Albert  H.  Stanley,  superintendent  of  the  Detroit 
United  Railway,  has  resigned  his'  position  to  ac- 
cept one  as  general  superintendent  of  the  Newark 
( N.  J.)  lines,  comprising  over  500  miles  in  Hudson, 
Essex,  Union  and  Passaic  Counties.  A  strike  is  on 
there,  and  Mr.  Stanley's  efforts  will  be  directed 
toward  settling  the  labor  trouble,  M"r.  Stanley  is 
but  30  years  of  age.  having  risen  from  a  boy's  posi- 
tion 14  years  ago,  when,  by  diligent  work,  he  at- 
tracted   the    attention    of  J.    C.    Hutchins,   now    the 


head  of  the  system.  He  was  soon  after  given  charge 
of  the  Jefferson  Avenue  line,  the  first  to  be  equipped 
with  electricity.  From  that  time  his  progress  was 
rapid.  Mr.  Stanley  is  a  man  of  pleasant  appearance 
and  a  ready  wit.  Assistant  General  Manager  Brooks 
will    attend    to    Mr.    Stanley's   duties    temporarily. 

The  electric-railway  work  left  unfinished  in  the 
vicinity  of  Waukegan,  III.,  by  the  late  Alexander 
Clarke,  whose  sudden  death  occurred  recently  while 
he  was  at  Antioch,  III,  planning  for  an  extension  of 
the  Libertyville  electric  line  to  Madison,  Wis.,  is  to 
be  taken  up  by  H.  H.  C.  Miller  of  Evanston,  He 
will  be  aided  by  R.  J.  Douglass  of  Waukegan,  who 
assisted  Mr.  Clarke  with  the  Waukegan-Kenosha 
line. 

Receiver  R.  R.  Govin  and  Attorney  James  S.  Auer- 
bach  of  the  Chicago  Union  Traction  Companj',  have 
returned  from  New  York  for  an  indefinite  stay  in 
Chicago.  They  reported  to  Judge  Grosscup  regard- 
ing the  prospects  of  raising  money  for  the  rehabili- 
tation of  the  Llnion  Traction  Company  system,  and 
the  gist  of  the  discussion  was  that  it.  largely  de- 
pended on  the  nature  of  the  arrangement  the  com- 
pany would  be  able  to  make  with  the  city. 

William  H.  Hill  of  the  foreign  department  of  the 
General  Electric  Company  was  found  dead  in  bis 
room  at  Orange,  N.  J.,  on  September  2gth  with  a 
pistol  wound  in  his  head  and  the  weapon  lying  by 
his  side.  He  was  highly  respected  by  the  mana- 
gers of  the  company  and  no  cause  for  suicide  is 
known,  although  he  had  been  suffering  severely  from 
stomach  ailment  contracted  during  a  recent  business' 
trip  to  Mexico.  It  is  also  known  that  he  had  been 
worrying  about  his  father's   state  of  health. 

Mr.  L.  C.  Van  Ness,  general  manager  of  the 
Lincoln  (Neb.)  Gas  and  Electric  Company,  has 
been  asked  by  President  Edgar  to  report  to  the 
twenty-seventh  convention  of  the  National  Electric 
Light  Association,  to  be  held  in  Boston  next  M'ay 
or  June,  on  lost  and  unaccounted-for  current.  Mr. 
Van  Ness  made  a  report  on  this  subject  at  the  Chi- 
cago meeting.  He  has  been  giving  the  matter  con- 
siderable further  study  since  that  time,  and  hopes 
to  make  the  next  report  much  more  valuable  and 
interesting  than   any   former  ones. 


ELECTRIC  LIGHTING. 

The  city  of  Stockton,  Cal,  has  extended  the  time 
for  receiving  bids  for  the  construction  of  a  mu- 
nicipal  electric-light  plant. 

A  20-year  franchise  for  an  electric-light  plant  at 
Watseka,  III,  has  been  granted  to  Frank  Bartness 
&  Co.,  and  a  lo-year  contract  for  light  has  been 
entered  into. 

The  plant  of  the  United  Light  Company,  controlled 
by  the  Pittsburg,  McKeesport  and  Connellsville 
Street  Railway  Company,  at  Uniontown,  Pa.,  was 
destroyed    recently   by  fire. 

The  Edison  Electric  Light  Company  of  York,  Pa., 
contemplates  installing  a  sub-station  at  Dallastown, 
Pa.,  for  the  purpose  of  lighting  the  town  with  cur- 
rent supplied  from  the  plant  at  York,  nine  miles 
distant. 

Allensville,  Ky.,  is  to  have  electric  lights  and  a 
new  telephone  exchange.  E.  L.  Peck,  manager  of 
the  Guthrie  (Ky.)  electric  plant,  has  closed  a  20- 
year  contract  with  the  city  for  furnishing  the  light, 
and  the  Home  Telephone  Company  of  Clarksville, 
Tenn.,  will  put  in  the  telephone  exchange.  The 
Cumberland  Telephone  Company  already  has  an 
exchange  in  the  field,  but  the  service  is  said  to  be 
unsatisfactory.  W.  B.  Carvell  will  be  manager  of 
both  plants. 

The  Edison  Electric  Illuminating  Company  of 
Boston  will  hold  its  annual  meeting  on  October  13th 
at  the  office  of  the  corporation  in  Boston.  The  offi- 
cial statement  filed  with  the  Gas  and  Electric  Light 
Conimission,  as  required  l^y  law,  shows  an  increase 
in  the  net  earnings  for  the  year  ended  June  30,  1903, 
of  $338,585,  as  compared  with  the  year  ended  June 
30,  1502.  The  gross  earnings  for  the  year  ended 
June  30,  1903,  was  $2,663,733  and  the  total  net  in- 
come $933,277. 

The  Fox  River  Light,  Heat  and  Power  Company 
of  Aurora,  III.  is  now  constructing  what  will  be 
a  modern  and  carefully  designed  plant  for  light,  heat 
and  power  purposes.  It  is  said  that  the  designs 
are  most  carefully  worked  out  as  to  details,  and,  for 
its  size,  the  plant  will  be  one  of  the  finest  in  the 
state.  A  handsome  building  is  in  the  process  of 
erection  which  will  probably  be  used  both  as  a  power 
station  and  an  office  building  by  the  company.  There 
will  be  two  250-kilowatt  alternating-current  gener- 
ators and  one  loo-kilowatt  rotary  converter.  ^Ihe 
generators    will    be    direct-connected   to    the   engines. 


ELECTRIC  RAILWAYS. 

The  Central  Mis.wiuri  electric  railway,  projected 
to  connect  St.  Louis  and  Kansas  City  with  an  elcc-' 
Iric  line,  is  again  attracting  attention,  and  the  pro- 
moters say  work  will  begin  in  a  few  weeks. 

The  Cienfuegos.  Palmira  and  Cruces  Electric;  Rail- 
way and  Power  Company  has  been  organized  at 
Cienfuegos,  Cuba.  It  is  proposed  to  construct  43 
miles  of  railway  and  to  engage  in  the  electric  power 
and  lighting  business  in  Cienfuegos  and  a  mnnber 
of  other  towns   in   Cuba.     A   large   waterpower,   on 
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HanabaniUa  River,  will  be  developed.  C.  C.  Ver- 
neiile,  203  Broadway,  New  York,  is  consulting  engi- 
neer. 

The  Chicago  and  Milwaukee  Electric  Railway  has 
laid  the  second  track  on  its  new  line  from  Lake 
Bluff  to  Libertyville,  and  will  soon  operate  cars  on 
it.  Surveyors  are  working  on  the  extension  north- 
west from  Libertyville  toward  Madison,  Wis. 

The  village  of  M'aywood.  111.,  is  in  gala  attire  as 
the  result  of  the  granting  of  a  five-cent  fare  to  and 
from  Chicago.  Smce  the  founding  of  the  town  the 
residents  have  been  forced  to  pay  10  cents,  and  the 
village  trustees  have  made  a  long  struggle  to  secure 
(he  reduction. 

The  project  of  taking  the  Calumet  Electric  Street 
Railway  Company  out  of  the  hands  of  the  receiver 
and  turning  it  over  to  the  creditors  of  the  National 
Bank  of  Illinois  bv  an  exchange  of  stock  for  re- 
ceiver's certificates  is  officially  reported  to  be  making 
rapid  progress. 

General  Superintendent  John  Grant  of  the  St. 
Louis  Transit  Company  was  fined  $25  in  Judge 
Tracy's  court  for  failing  to  run  a  car  through  the 
full  length  of  the  line,  and  the  court  ruled  that  all 
the  company's  cars  must  carry  passengers  the  entire 
distance  of  the  route  for  one  fare. 

Intel-urban  railroads  are  said  to  be  raising  the 
price  of  farm  lands  in  central  Indiana.  An  increase 
of  40  per  cent,  appears  in  prices  of  farms  sold  in 
Hamilton  County  recently,  above  what  the  land 
could  have  been  bought  for  a  few  years  ago,  and  the 
electric  line  is  not  yet  completed,  but   soon   will   be. 

Plans  to  move  the  Wabash  Avenue  side  of  the 
Chicago  Union  Loop  from  that  thoroughfare  to 
o-round  east  of  the  Illinois  Central  Railway's  right- 
of-way  on  the  lake  front  are  being  urged,  and  may 
be  embodied  in  an  ordinance  to  be  laid  before  the 
City  Council.  Less  congestion  and  more  switching 
facilities  are  among  the  advantages  claimed  for  the 
project. 

At  the  annual  meeting  of  the  stockholders  of  the 
Cincinnati,  Milford  and  Loveland  Traction  Com- 
pany B.  H.  Kroger  was  elected  president;  Thorne 
Baker,  vice-president,  J.  N.  Roberts,  secretary,  and 
Leo  J.  Van  Lalir,  treasurer.  The  cars,  which  are 
now  being  delivered,  are  painted  a  royal  blue  and 
are  very  handsome.  It  is  the  intention  to  have  the 
road  in  operation  from  Hyde  Park  to  Milford  withm 
a  short  time. 

An  important  decision  favoring  the  municipalities 
of  the  state  of  Iowa  has  been  given  by  Judge  Cas- 
well of  the  District  Court  at  Marshalltown.  Ihe 
court  holds  that,  under  present  statutes,  street-rail- 
way companies  are  liable  for  a  share  in  paving,  al- 
though the  companies  may  have  been  exempted  by 
former  councils  under  previous  statutes.  An  appeal 
of  the  Marshalltown  Light,  Power  and  Railway  Com- 
pany from  a  city  assessment  was  the  test  case.  The 
matter  will  probably  be  carried  to  the  United  States 
Supreme   Court. 

President  Piercy  of  the  Southern  Illinois  Elec- 
tric Railway.  Nashville,  III,  recently  incorporated, 
announces  that  the  project  has  been  financed  and  the 
road  is  to  be  constructed  at  once.  It  will  extend 
from  Mount  Vernon.  111.,  through  Drivers,  Boyd, 
Irvington,  New  Minden.  Okawville,  Vertedy,  New- 
Memphis,  Mascoutah,  and  from  the  latter  place  to 
Belleville,  where  it  will  connect  with  the  St.  Louis 
and  Suburban  line.  The  power  house  will  be  located 
at  Irvington  and  a  branch  will  extend  northward 
from  that  place. 

In  a  recently  published  article  in  The  World 
To-day  on  "The  Habitations  of  the  London  Poor," 
Percy  Alden  speaks  as  follows  concerning  the  relief 
of  the  poorer  class  :  "If  we  are  to  have  space  and 
room  to  breathe  and  grow,  the  great  hope  for  the 
Very  poor  of  London  and  of  all  our  big  cities  lies 
in  rapid  electric  traction,  broad,  open  roads,  larger 
municipal  powers  and  that  pressure  of  sound  public 
opinion  which  is  even  more  powerful  than  the  man- 
date of  the  medical  officer  or  the  threat  of  the 
sanitary  inspector." 

The  Chattanooga  (Tenn.)  Railway  Company  has 
under  consideration  a  plan  to  construct  an  electric 
line  to  the  top  of  Lookout  Mountain  and  to  one 
of  the  permanent  army  posts  at  Cloud  Springs, 
Chickamauga   Park.     The  principal    stockholders   of 

I  be  company  are  Major  J.  H  Warner  of  Chatta- 
nooga, and  Percy  and  Edwin  Warner  and  Colonel 
A.  M.  Shook  of  Nashville.  For  some  time  the 
company  has  been  extending  its  lines,  laying  double 
tracks  and  generally  improving  the  system,  and  it  is 
now  .stated  that  the  ne.xt  move  will  be  the  con- 
struction of  the  lines  proposed. 

Five  persons  were  killed  and  a  score  of  others 
injured  last  week  by  a  Wisconsin  Central  train  run- 
ning at  high  speed,  crashing  into  a  trolley  car  of 
the  Chicago  Consolidated  Traction  Company  at  the 
Forty-second  Avenue  crossing  of  the  Illinois  Cen- 
tral railroad  in  Chicago.  M'o.st  of  the  dead  and  in- 
jured, it  is  reported,  were  men  returning  from  the 
Marlem  race  track.  Responsibility  for  the  accident 
is  placed  with  both  the  steam  and  electric  roads. 
The  coroner's  jury  has  learned  that  there  were  no 
lights,  gale's  or  flagman  at  the  crossing  and  that  the 
r.-iilroad    officials   have    refused   to   place    Ibeiu    there. 

I I  is  also  asserted  that  Ihe  street-car  company  jiro- 
yides  no  sand  boxes  except  in  winter. 


SOCIETIES  AND  SCHOOLS. 

The  Massachusetts  InstiliUe  of  Technology  began 
the  1903-4  school  year  on  September  301  h,  with  the 
largest  enrollment  of  students  in  its  history.  There 
are  about  500  newcomers  in  the  freshman  class,  and 
this  record,  although  somewhat  lighter  than  that  of 
recent  years,  is  offset  by  the  larger  number  than 
usual  continuing  in  higher  classes,  and  is  explained 
by  the  fact  that  tuition  has  been  advanced  $50,  while 
entrance  requirements  have  teen  raised  in  standard. 

The  Bureau  of  Forestry  of  the  United  States  Agri- 
cultural Department  has  established  timber-testing 
stations  at  Purdue  University,  the  University  of 
California,  Yale  Forestry  School  and  at  Washington, 
D.  C.  At  these  stations  a  thorough  investigation  of 
the  mechanical  properties  of  the  commercial  timbers 
of  the  United  States  is  to  be  conducted.  Purdue 
University,  Lafayette,  Ind.,  is  to  be  the  chief  station, 
which  will  be  in  charge  of  Dr.  W.  K.  Hatt,  wdio  has 
recently  been  appointed  to  have  supervision  of  the 
timber-testing  stations  of  the  bureau.  H.  D.  Flartley, 
who  recently  made  a  special  study  of  the  properties' 
of  the  different  grades  of  merchantable  second- 
growth  limber  and  obtained  some  valualile  results, 
has    been   appointed    laboratory   assistant. 


therefore  sustained  the  demurrer  of  the  telegraph 
company  and  put  a  stop  to  further  attempts  at  cut- 
ting out  poles. 


MISCELLANEOUS. 


PUBLICATIONS. 


The  .American  Electrical  Heater  Company  of  De- 
troit, Mich.,  is  distributing  a  little  eight-page  book- 
let called  "Modern  Electricity  Heating,''  descriptive 
of  its  \-arious  types  of  electric-heating  apparatus. 
The  heaters  are  mostly  in  the  form  of  oblong  radi- 
ators, though  some  are  designed  like  a  parlor  stove. 
Some  of  the  heaters  require  750  watts  at  the  maxi- 
mum,  while  the  largest  size  requires  6,000  watts. 

The  New  York  Safety  Steam  Power  Company  of 
New  York  city  is  building  a  number  of  automatic 
high-speed  engines'  which  are  adapted  especially  to 
electrical  work.  These  engines  are  described  and  il- 
lustrated in  a  new  catalogue  just  issued  by  the  com- 
pany. They  are  of  both  the  horizontal  and  vertical 
types.  Each  of  the  horizontal  engines  is  provided 
with  two  flywheels  accurately  balanced  for  high 
speeds.  Some  good  illlustrations  are  contained  in 
the  booklet  of  direct-connected  generating  units. 
The  vertical  engines  are  of  comparatively  small  size, 
ranging  in  weight  from  1,665  to  13,425  pounds  and 
^-arying  in  speed  from  250  to  400  re\-olutions  a 
minute. 

The  Jeffrey  Manufacturing  Company.  Columbus, 
Ohio,  is  distributing  a  neat  catalogue  describing  its 
power  drills  for  rock  and  coal.  On  the  front  and 
back  pages  are  cuts  representing  different  styles  of 
machines,  openings  being  cut  through  the  covers  so 
that  the  pictures  show  through.  Drills  are  described 
which  are  adapted  for  steam,  compressed  air  or 
electric  power,  the  breakable  parts  being  made  of 
cast  or  tool  steel.  The  rotary  drills  designed  for 
electric  drive  are  operated  by  a  flexible  shaft,  the 
largest  size  requiring  a  two-horsepower  motor,  run- 
ning at  2,000  revolutions  a  minute,  the  speed  of  the 
drill  being  360  revolutions  a  minute.  A  friction- 
feed  nut  allows  of  variation  in  rate  of  feed  without 
changing  the  speed  of  rotation.  There  are  also 
some  types  of  hand  and  horsepower  drills,  with  a 
few  pages  given  up  to  coal-handling  and  crushing 
appliances   used    in    mines. 


SPACE    TELEGRAPHY. 

The  Dominion  government  has  provided  a  vote 
of  $25,000  for  the  establishment  of  a  Marconi  space- 
telegraph  station  at  Sable  Island.  N.  S.  The  place 
is  a  constant  menace  to  North  Atlantic  navigators, 
and  the  minister  of  marine  believes  that  when  the 
wireless  station  is  in  operation  on  the  island  disasters 
will  be  averted  in  cases  of  vessels  equipped  with 
wireless  apparatus.  The  government  has  also  under 
■consideration  the  advisability  of  establishing  a  sta- 
tion at  Cape  Race,  N.  F.,  where  Canada  maintains 
a   light   and   signal   station. 

According  to  the  Atti  del  Lincei.  the  Italian  min- 
ister of  marine  recently  carried  out  experiments  in 
syntonic  or  "tuned"  space  telegraphy,  at  San  Vito, 
where  two  Marconi  apparatus  of  different  frequencies 
were  connected  to  the  same  antenna  and  communi- 
cation carried  on  simultaneously  with  Palmaria  and 
Leghorn  over  distances  of  five  and  70  kilometers, 
respectively.  In  other  words,  two  messages  trans- 
mitted from  the  same  aerial  wire  went  to  different 
nlaces  without  interfering  with  each  other's  legibility. 
If  the  report  is  correct,  a  certain  measure  of  tuning 
is  now  practicable.  Similar  reports,  however,  have 
been  published  before,  notably  a  trial  of  tuned  cir- 
cuits before  the  German  emperor  a  year  or  two  ago, 
of  which   nothing  more  has   been  heard. 


TELEGRAPH. 


The  War  Department  has  received  a  cablegram 
from  General  Greely.  chief  signal  officer  of  the  army, 
slating  that  the  cable  between  Sitka  and  Juneau, 
Alaska,   was  opened   for  business'  on   October  3d. 

Pole  chopping  and  other  destruction  of  properly 
owned  by  the  Western  LTnion  Telegraph  Company 
on  the  right-of-way  of  the  Pennsylvania  Railroad 
Company  has  been  checked  by  a  decision  of  Judge 
Buffington  of  the  United  Stales  Circuit  Court  at 
Pitlsburg.  The  judge  is  of  the  opinion  that  the 
I'eiation  between  the  lelcgranli  company  and  the 
railroad    company    was   one   of  joint   ownership,   and 


Agricultural  implements  exported  from  the  Lhiited 
States  in  the  year  ended  June  30th  last  amoiinied 
to  $21,000,000  in  value;  in  1893  they  amounled  In 
only  $4,500,000   in   value. 

Zinc  production  in  the  United  States  in  1902 
reached  the  high-water  mark,  being  156,927  slmri 
tons.  In  1901  the  production  was  140,822  short  toii>. 
Kansas  is  the  largest  producer  of  zinc  of  any  slate 
in  the  country,  the  output  of  this  stale  in  1902  being 
86,564  tons. 

One  of  the  feats  performed  by  the  United  Slates 
Signal  Corps  men  of  Ihe  "Brown"  Army,  who  arc 
indulging  in  practice  engagements  against  the  "Blue" 
Army  at  the  war  game  at  West  Point,  Ky.,  was 
that  of  two  men  stringing  two  miles  of  wire,  connect- 
ing three  army  positions,  and  sending  a  message 
by   both  telephone  and  telegraph  in  20  minutes. 

An  eastern  rubber  concern  recently  sent  a  repre- 
sentative to  Salida,  Colo.,  to  investigate  the  com- 
mercial possibilities  of  the  new  rubber  plant  recently 
discovered  by  C.  M.  Fuller,  a  Denver  chemist,  and 
which  grows  in  large  quantities  in  that  vicinity,  but 
has  heretofore  been  considered  an  obnoxious  weed. 
By  a  chemical  process,  it  is  said  that  a  good  grade 
of  gum  has  been  extracted  from  the  weed,  and  it  is 
possible  that  the  discovery  may  prove  a  valuable  one. 

The  year  1902  was  one  of  enormous  consumption 
of  all  metals',  and  the  supply  of  lead  in  the  United 
States  was  consideralily  cut  down  along  with  the 
rest.  Added  to  this,  the  production  of  the  metal 
was  not  as  great  in  1902  as  in  1901.  being  270,000 
short  tons  in  1902  against  270,200  short  tons  in  lyoi. 
These  causes  ha^-e  made  somewhat  of  a  scarcity  in 
the  supply  of  lead,  and  the  imports  of  lead  in  1902 
were  valued  at  $648,063,  against  $364,459  in  1901. 

The  General  Electric  Company  of  Lynn,  Mass., 
has  opened  up  a  handsome  restaurant  for  the  use 
of  the  employes  at  its  large  works  in  that  city.  The 
restaurant  was  installed  at  an  expense  of  $10,000,  and 
indications  are  that  at  least  one-half  of  the  6,000 
employes  at  the  river  works  will  get  their  meals 
at  the  company's  tables.  Dinners  are  served  for 
20  cents,  consisting  of  a  variety  of  wdiolesome  food. 
Later  the  second  floor  will  be  fitted  up  and  break- 
fasts and  suppers  will  also  be  served.  All  the  meals 
will  be  furnished  at  the  least  possible  expense  to 
employes.  As  fast  as  the  profits  accrue  from  these 
undertakings  the  money  is  to  be  used  in  furnishing 
better  food  in  larger  quantities  or  in  reducing  the 
price    of  the    meals    furnished. 


TRADE  NEWS. 

The  Stanley  Electric  Manufacturing  Company  of 
Pittsfield,  Mass.,  announces  the  opening  of  two  new- 
sales  offices,  one  at  Cincinnati,  with  headquarters  in 
the  Perin  Building,  in  charge  of  O.  H.  P.  Fant, 
and  the  other  in  the  Century  Building,  St.  Louis, 
Mo.,  in  charge  of  F.  Johnson. 

The  Mexican  Incandescent  Lamp  Company  of  Ihe 
City  of  Mexico  is  about  to  construct  a  factory  build- 
ing for  the  manufacture  of  incandescent  lamps. 
Much  of  the  machinery  for  the  installation  of  the 
plant  is  to  be  purchased  in  the  United  States.  The 
directors  of  the  company  are  Carlos  Casasus,  A.  C. 
Smith,  Jose  R.  Avila,  Ignacio  Solares  and  Mauricio 
de  la  Arena. 

Electrical  interests  will  not  be  neglected  in  the 
new  .\inerican  Chamber  of  Commerce  in  Berlin. 
Among  the  members  of  the  chamber  are  representa- 
tives of  the  Westinghouse  Electric  and  Manufactur- 
ing Company  of  Pittsburg,  and  the  Western  Electric 
Company  of  Chicago.  Hermann  Kreismann,  the 
first  president  of  the  organization,  is  an  old  Clii- 
cagoan,  and  is  the  "father"  of  Berlin's  electric  trans- 
portation system,  having  held  for  several  years  the 
presidency  of  the  Grosse  Berliner  Strassenbahn  Gc- 
sellschaft,  the  leading  street-railway  corporation  of 
the  German  capital. 

The  Stanley  Instrument  Company,  Great  Barring- 
ton,  Mass.,  recently  made  a  shipment  of  36  of  its 
new  glass  enclosed  wattmeters,  aggregating  in  ca- 
pacity 16,000  kilowatts.  The  shipment  was  made  to 
the  New  Milford  Power  Company,  New  Milford, 
Conn.,  for  use  in  three  sub-stations.  This  style  of 
meter  is  described  in  a  bulletin  recently  issued  by 
the  company,  and  is  calibrated  and  tested  ready  for 
connection  to  the  circuit  when  it  leave 
The  glass  cover  is  extra  heavy  and 
making  the'  works'  dustproof.  The  "wattmeters  are, 
of  course,  intended  for  switchboard  use  alone.  The 
rotating  parts  move  with  very  little  friction,  due 
to  magnetic  suspension. 

The  October  number  of  Graphite.  Ihe  house  organ 
of  the  Joseph  Di.xon  Crucible  Company  of  Jersey 
City,  N.  J.,  contains  what  is  called  tjie  "Picture 
Gallery."  In  this'  interesting  department  are  pictures 
of  Ihe  leading  officers  and  salesmen  of  Ihe  company. 
Following  each  picture  is  a  short  sketch  written  hy 
a  leading  phrenologist.  The  photographs  were  sent 
lo  the  phrenologist  nunilicrcd  instead  of  named,  so 
as  lo  gi\-e  no  clew  to  the  character  reader  as  lo  the 
iileiitity  of  the  photographs.  The  idea  originated 
with    ihe    managemeni,    it    being    thought    thit    the 
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Dixon  "bo.vs"  would  be  interested  in  seeing  each 
other's  faces,  even  if  a  closer  relationship  could  not 
be  established  among  all  of  them. 


BUSINESS. 


The  McCay  Engineering  Company.  Baltimore. 
Md..  is  now  the  eastern  representative  of  the  Thos. 
E.  Clark  Wireless  Telegraph-Telephon«  Company 
of  Detroit.  It  is  the  intention  of  the  latter  com- 
pany to  have  an  extensive  exhibit  at  the  St.  Lonis' 
Exposition. 

The  National  Carbon  Company  of  Cleveland,  Ohio, 
calls  attention    10   a   remarkable   increase  in   the   use 


of  Colnmbia  carbons'  in  the  last  few  years  and  gives 
some  statistics  in  relation  to  the  number  of  central 
stations  using  its  carbons  by  way  of  emphasizing 
its  stateinents. 

The  Electric  Appliance  Company,  Chicago,  writes 
that  it  will  be  pleased  to  send  its  new  catalogue 
to  those  in  the  trade,  by  prepaid  express.  Applica- 
tions coming  from  its  territory,  which  takes  in  the 
United  States  except  the  eastern  states,  will  have 
prompt   attention,   if  accompanied  by   business'  card. 

C.  E.  Lee,  the  experienced  representati-,e  of  the 
Electric  Gas  Lighting  Company  of  Boston,  called 
on  his  Chicago  friends  last  week.  Mr.  Lee  is  mak- 
ing a   trip  through   the  West   in  the  interests  of   his 


company  and  reports  a  most  flourishing  business. 
The  Electric  Gas  Lighting  Company  has  recently 
placed  on  the  market  several  new  specialties  which 
are  said  to  be  meeting  with  a  flattering  reception. 

The  Page  &  Hill  Company  of  Minneapolis,  Minn., 
is  opening  a  white-cedar  pole  yard  at  Minnesota 
Transfer,  for  the  purpose  of  having  the  stock  for 
quick  shipment.  Minnesota  Transfer,  being  the  point 
where  all  the  roads  entering  the  Twin  Cities  and 
the  Northwest  meet,  offers  special  facilities  for  ob- 
taining cars.  It  will  probably  be  30  days  before 
the  company  gets  sufficient  stock  shipped  in  so  that 
it  will  have  all  sizes,  but  by  that  time  it  expects  to 
be  able  to  take  care  of  orders  and,  if  necessary,  to 
ship  them  on  short  notice. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


73<).8i6.  Contact  Stud  and  Fixing  for  Use  \yith 
Surface-contact  Systems  of  Electric  Traction. 
Benjamin  H.  Bedell,  London.  England,  assignor 
of  one-half  to  William  Griffiths,  London  Coimty, 
England.     Application  filed   May   12,    1903. 

Klectrical  energy  is  received  by  a  car  from  a  conductor 
contained  in  a  closed  conduit,  placed  underneath  the 
track  through  the  medium  of  a  succession  of  studs  fixed 
in  tiie  ground.  The  stud,  composed  of  magnetic  material, 
has  electrically  connected  with  it  -a  switch-piece  also 
composed  of  magnetic  material  suspended  at  the  lower 
end  of  the  stud,  and  an  underlying  mass  of  magnetic 
material  in  electric  connection  with  a  source  of  electricity. 
Tlie  switcli-piece  is  so  suspended,  relatively  to  the  stud 
and  underlying  mass,  as,  under  magnetic  induction,  to 
ai>proach  and  make  contact  with  the  latter,  and  to  be 
withdrawn  when  magnetic  induction  ceases.      (See  cut.) 

r.iO.SiQ-  Elearical  Tramway  or  Railway  Rail. 
Henry  M'.  Bigwood  and  Horace  M.  Bigwood, 
^\'olve^hampton,  England.  Application  filed  April 
14,    1903. 

Each  rail  section  has  its  lower  face  grooved,  the  groove 
of  one  section  registering  with  the  groove  of  the  other 
section,  which  is  immediately  helow.  A  rail-bond  passes 
throuch   the  groove. 

73Q.S45.  Illuminated  Sign.  Samuel  Evans,  Oak 
Park,  III.     Application  filed  April  27,  1903. 

Incandescent  electric  lamps  are  mounted  on  a  rotatable 
support  with  means  for  throwing  alternate  groups  into 
and  out  of  circuit. 

739.853.  Conduit  Section  for  Manhole  Terminals. 
Guy  M.  Gest,  Cincinnati,  Ohio.  Application 
filed   July    12.    1902. 

-V  conduit  section  for  manhole  terminals  comprises  a 
iHidy  which  is  rectangular  in  cross-section,  and  has  an 
outwardly  flaring  end  which  extends  transversely  of  and 
l>eyond  the   surface    of   the    body. 

739.865.     Coin-controlled    Amusement    Device.     Rob- 
ert H.  Hartley.  Pittsburg,  Pa.     Application  filed 
September   15.   1902. 
A    pawl    engaging   with    a    ratchet    wheel    which    allows 
of  the  operation  of  the  device  as  operated  electrically. 

739.882.  Sparking  Mechanism  for  Electric  Igniters. 
Charles  B.  King,  Detroit,  Mich.  Application 
filed  July   15,    1902. 

A  periodic  circuit  closer  and  commutator  for  the 
primary  and  secondary  circuits  respectively  and  a  cen- 
trifugal governor  for  varying  the  period  of  closure,  all 
contained  within    the   casing,   are    the   principal  parts. 

739.920.  Apparatus  for  Treating  Gases.  Harry 
Pauling.  Brandau,  Austria-Hungary.  Applica- 
tion filed  April   2,    1902. 

An  apparatus  for  treating  gases  by  means  of  the  elec- 
tric spark  comprises  two  electrodes  arranged  in  line,  one 
of  them  formed  by  a  tube  ending  in  a  nozzle,  the  other 
one  ending  in  a  disk;  the  whole  preferably  inclosed  in 
an   insulating  casing. 

739.921.  Apparatus  for  Treating  Gases.  Harry 
Pauling.  Brandau,  Austria-Hungary.  Applica- 
tion filed   April   2,    1902. 

A  cylinder  of  insulating  material  is  fastened  upon  a 
rotarily  mounted  shaft  and  a  conductive  wire  is  wound 
around  the  cylinder  in  the  form  of  a  helix,  the  ends  of 
the  wire  being  connected  with  the  shaft.  A  metal  strip 
is  arranged  parallel  to  the  shaft  and  at  some  distance 
from  the  cylinder,  also  a  set  of  nozzles  parallel  to  the 
strip  at  a  short  distance  therefrom  and  half  way  be- 
tween the  strip  and  the  cylinder.  Means  for  rotating 
the  cylinder,  for  blowing  air  through  the  nozzles,  and 
electric  connection  between  the  strip,  the  shaft  and  a 
source   of  electricity  are  provided. 

739.926.     Illuminated      Sign.      Harry      B,      Pulsifer, 

Worcester,    Mass.,    assignor   to    the    Pulsifer    & 

Larson  Company,  Worcester,  Mass.     Application 

filed  June  8.  1903. 

A    sign    box.    having   a    light    inside,    has    a   i>erforated 

front     face     with     raised     characters     located     within     the 

spaces  outlined    by    the    illuminating   perforations. 

739.943-  Electric  Igniter.  Elliott  J.  Stoddard,  De- 
troit. Mich.,  assignor  to  Charles  F.  Burton, 
trustee.  Detroit,  Mich.  Application  filed  June 
12,   1901. 

Make-and- break  electrodes  combined  with  a  sparking 
coil  cause  the  ignition  of  the  gas. 

7.19.947-  Circuit-breaker.  Emmett  W.  StuU.  Johns- 
town, Pa.. 'assignor  to  the  Westinghouse  Electric 
and  Manufacturing  Company.  Pittsburg,  Pa. 
Application    filed   January  2,    1902. 

A  resetting  magnet  consisting  of  a  coil,  a  casing  of 
magnetic  material  having  a  core  for  the  coil  and  sur- 
rounding it  at  the  sides  and  at  one  end,  and  a  thin  sheet 
of  non-magnetic  material  closing  the  other  end  of  the 
casing  are  combined  with  an  armature  having  a  rod  or 
plunger  arranged  lo  slide  in  the  core  and  to  actuate 
a  movable   contact  of  the  circuit  breaker. 

7,W.949.  Street  or  Station  Indicator.  Henry  L. 
Towler.  Minneapolis,  Minn.  Application  filed 
November  12,   1902. 

In  combination  are  an  clement  marked  with  the  streets  or 
stations  and  a  drive  for  moving    the    same  involving  a  motor. 


Issued  (United  States  Patent  Office)    September  sq,  igoj. 

a  trip  for  intermittently  throwing  the  motor  into  action, 
a  brake  for  stopping  tlie  motor  after  the  ■  proper  move- 
ment has  taken  place,  and  a  positive  stop  reinforcing  the 
action  of  the  brake. 

739.967.  Maximun;  or  Indicating  Meter.  •  James 
Wohl,  Brooklyn,  and  Egisto  U.  Giovannoni, 
New  York,  N.  Y.  Application  filed  December 
12,   1902. 

Two  parallel  deflecting  thermostats  are  adapted  to  main- 
tain the  same  relative  positions  under  variations  of  at- 
mospheric temperature.  Means  are  supplied  for  applying 
a  measurable  quantity  of  heat  to  one  of  the  thermostats, 
and  for  measuring  the  resulting  relative  deflection  of  the 
thermostat.  An  electric  controller  governs  the  deflection 
of  the    thermostat. 

739-973-  Electric-light  Mounting.  Samuel  H.  An- 
derson, Los  Angeles,  Cal.  Application  filed  Feb- 
ruary   12,    1902. 

Detachable  portions  are  held  together  by  spring-con- 
trolled attachments,  which  comprise  members  movable  in- 
dependently of  the  lamp  mounting,  so  as  not  to  depend 
on   rotation  of  the  latter  for    fastening  or   unfastening. 

739i977-  Electric  Arc  Lamp.  Andre  Blondel,  Paris, 
France.     Application  filed  March  26,   1902. 

Electrodes  partly  composed  of  metal  are  situated  so 
that  the  negative  electrode  is  above  the  positive.  The 
lower  or  positive  electrode  contains  at  least  five  per  cent, 
and  the    upper  or  negative  one    less  than' five   per  cent,   of 


Pittsburg,    Pa.     Application     filed     Februarv    6, 

1903. 

Combined  with  a  controller-drum  shaft  having  a 
ratchet  wheel  is  a  pneumatically  actuated  pawl  for  operat- ' 
ing  the  ratchet  wheel,  an  electromagnet  for  con- 
trolling and  applying  the  pneumatic  pressure,  a  switch 
in  the  circuit  of  the  magnet  and  means  connected  to  the 
pawl  to  open  the  switch  as  the  pawl  reaches  the  limit 
of  its  forward  movement  and  to  close  the  same  as  it 
reaches  the  limit  01   its  rearward  movement. 

740,077.  Non-refillable  Lamp.  Frederick  W.  Bart- 
lett.  New  York,  N.  Y.  Application  filed  June 
21.    1902. 

The    lamp    after    its    initial    exhaustion    and    the    heating 
of    its    pasted    joints    is    rendered    unfit    for    use    on    sub- 
sequent exhaustion   and   heating  of  the  pasted  joints. 
74O-I0I.     Method     of     Operating     Electric     Motors. 
William  A.  Dick,  Wilkinsbifrg,   Pa.,  assignor  to 
the    Westinghouse    Electric    and    Manufacturing 
Company,    Pittsburg,   Pa.     Application   filed   De- 
cember 29,    1902. 

The  jnethod  of  operating  an  electric  motor  at  variable 
speeds  from  circuits  having  different  voltages,  consists 
in  supplying  a  relatively  low  voltage  to  the  armature  and 
to  a  portion  of  the  field-magnet,  winding  for  minimum 
speed,  then  progressively  introducing  resistance  into  the 
field-circuit,  then  cutting  out  the  resistance  and  supplv- 
ing  a  higher  voltage  to  the  armature  and  to  all  tiie  field- 
magnet  coils  in  series  and,  finally,  progressively  introduc- 
ing resistance  into  the  field-circuit.  (See  cut  on  next 
page.) 

740,105.     Trolley-restoring  Device.  Charles  W.  Dow- 
■   ling,    Newark,    Ohio.     Application   filed    January 
31.    1903. 

Pivoted  on  the  trolley  pole  concentrically  with  respect 
to  the  a.xis  of  the  trolley  wheel  is  a  restoring  device 
consisting  of  a  hub  carrying  radial  arms  in  a  plane 
parallel   to    that  of  the    wheel. 


NO.     739,816. — SURFACE-CONTACT    STUD. 

metal,  for  the  purpose  of  lessening  the  formation  of  the 
slag  at  the  negative  electrodes,  preventing  the  falling 
of  slag  on  the  positive  electrodes,  and  increasing  the 
length   of  the  arc. 

740,020.  Current-distributer  and  Circuit-breaker  for 
Gas-engine  Igniters.  Thomas  B.  Jeffrey,  Ke- 
nosha, Wis.  Application  filed  November  24, 
1902. 

Circuit-closing  and  breaking  devices  in  a  secondary 
circuit  have  their  co-operating  terminal  contact  pieces 
mounted  respectively  on  the  shaft  and  on  a  non-rotative 
element  associated  with  the  shaft.  Co-operating  terminal- 
contact  pieces  for  the  primary  circuit  are  both  mounted 
on  the  non-rotative  element  and  insulated  from  each 
other,  the  shaft  being  provided '  with  means  for  estab- 
lishing the  primary  circuit  througli  the  contact-  pieces 
during  a   certain  portion   of   the   shaft's  revolution. 

740,037.  Trolley.  Jacob  M.  Olinger,  Vienna  Cross 
Roads,    Ohio.     Application   filed   August   i,  1903. 

Mechanical    details  are    set    forth. 

740,053.  Telephone  Registration  System.  Albert  J. 
Springborn,  Cleveland,  Ohio.  Application  filed 
April   29.   1903. 

For  indicating  the  number  of  calls  made  from  tele- 
phones, indicating  devices  are  placed  at  each  of  the  in- 
struments. Contact  !>ieces  at  the  telephone  that  is  calling 
are  electrically  connected  when  the  receiver  hook  is  fully 
raised.  Contact  pieces  at  the  telephone  that  is  called  arc 
electrically  connected  when  the  hook  of  that  telephone  is 
only  partially  raised.  An  electric  circuit  includes  all  of 
the  contact  pieces  and  an  electromagnet  in  tlic  circuit 
operates  the  indicating  device  at  the  telephone  that  is 
calling. 

740,062.     Electric   Ignition    Device   for   Gas   Burners. 
Henri  de  'J'hiersant,  London.  England.     Applica- 
tion filed  October  10,  1902. 
A  fixed  and  a  movable  contact  arc  operated  to  produce 
a  spark  when  the  gas  valve  is  turned. 

740.074.  Multiple-control  System  for  Railway  Ve- 
hicles or  Trains,  Louis  M.  Aspinwall,  Wilkins- 
biirg.    Pa.,    assignor     to     George    Westinghouse, 
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NO.    740,189. — ELECTRICAL    DISTRIBUTION. 

740,125.  Electric  Heater.  Josef  H.  Hallberg,  New 
York,  N'.  Y.  Application  filed  November  8, 
1902. 

An  electric  circuit  embodies  a  metallic  core.  A  tube 
surrounds  the  core  and  contains  a  liquid  wliich  is  heated 
by  the  energy  given  off  as  heat,  the  heated  liquid  rising 
and   a   continuous   circulation    being   established. 

740.131.  Method  of  Producing  Insulated  Electric 
Conductors.  John  A.  Heany.  Philadelphia.  Pa., 
assignor  to  the  Teter-Heany  Developing  Com- 
pany, Charleston,  W.  Va.,  and  Philadelphia,  Pa. 
Application  filed    May  9,   1902. 

The  method  consists  in  subjecting  a  wire  while  rotat- 
ing and  traveling  to  a  bath  of  a  cohering  adhesive  sub- 
stance, and  successively  applying  flocculent  asbestos  onto 
and  into  the  cohering  coating  of  the  wire  so  that  the 
minute  particles  or  fibers  of  tlie  asbestos  thoroughly  in- 
termingle with  the  cohering  adhesive  coating  and  a^Iiere 
to  the  wire  in  such  manner  as  to  be  intimately  compacted 
in  the  coating  and  on  the  wire,  and  finally  applying  a 
non-destructible  paste  or  cement  tiiereto  so  as  to  produce 
a  conductor  uniformly  unafiFected  by  moisture  or  water, 
indestructible  by  heat  generated  within  the  conductor,  as 
well   as   unaffected  by   heat  from   an  extraneous  source. 

740.132.  Electric  Arc  Lamp.  John  A.  Heany,  Phil- 
adelphia, Pa.,  assignor  to  the  Teter-Heany  De- 
veloping Company,  Charleston,  W.  Va.,  and 
Philadelphia,  Pa.  Application  filed  January  7, 
1903. 

Arranged  in  the  base  is  a  slotted  carbon  tube  and  a 
frame  having  a  slotted  extension  engaging  the  carbon 
tube.  A  carbon  holder  is  arranged  within  the  carbon 
tube  and  movable  therein,  and  a  binding  post  connected 
with  the  carbon  holder  and  passing  through  the  slot  of 
the  carbon  tube  has  a  range  of  movement  in  the  slot  and 
within    the    extension   of   the    frame. 

740,144.  Trolley  Pole.  Phineas  F.  King,  Cleve- 
land, Ohio,  assignor  of  one-half  to  Charles  H, 
Tucker,  Cleveland,  Ohio.  Application  filed  Au- 
gust  23,   1903. 

The  pole  is  fitted  with  a  pawl  engaging  a  scnn'clrcular 
ratchet    lo    hold    the    pole   at    any   desired   angle. 
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710,147.     Electromotive  Force   Regulator.     Beiijamir 

G.  Lamme,  Pittsburg,  Pa.,  assignor  to  the  West- 

iiighouse  Electric  and  Manufacturing  Company, 

Pittsburg,  Pa.     Application  tiled  October  2,  1902. 

A  stationary  core  is  mounted  in  a  casing  provided  with 

ventilating    passages.     A    rotatable     core    is    mounted    in 

close    proximity   to    tile   stationary    one.     The    winding   of 

the   cores  co-operate   to   produce    the   proper   regulation. 

740,i.';8.  Counterfeit  Excluder  for  Nickel-in-tlie- 
s'lot  Machines.  Benjamin  F.  D.  Miller,  Wooster, 
Ohio,  assignor  of  one-half  to  George  J.  Krieger, 
Wooster,  Onio.  Application  filed  September  g, 
ig02. 

A  magnet  operates  to   start  the   coin    along  its   palli   in 
the  machine. 
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NO.   740.101. — MOTOR    OPERATION. 

740,165.  Electric  Shovel.  Alfredo  Musso,  New 
York,  N.  Y..  assignor  of  three-fifths  to  Anthony 
Masino  and  Lawrence  J.  Barrett,  Port  Reading, 
N.  J.     Application  filed  May  27,   1903. 

Motor-controlled  apparatus  operates  the  sliovei.  Mech- 
anism is  also  provided  for  connecting  the  motor  to  rotate 
the  wheels  at  the  end  of  the  lateral  movement  of  the 
shovel  mechanism. 

740.T66.  Electric  Hoist.  Martin  B.  McLauthlin, 
Maiden,  Mass.  Application  filed  March  29, 
1 902. 

A  rotarv  tuiisting  drum  carries  a  rotary  motor-field. 
An  armature  mounted  to  rotate  within  the  drum  and 
field,  a  journal  for  the  drum  having  one  or  more  con- 
ductor channels,  conductors  occupying  the  channels  for 
carrying  the  current  to  and  from  the  drum,  collectors  on 
tiie  journal  connected  with  the  conductors,  and  a  hearing; 
for  ihe  journal  interposed  between  the  collectors  and  the 
drum    are    the   essential    features. 

740,171.     Continuous   and    Pulsatory-current   Electric 

Motor.     Chester  M.  Palmer,  Fond  du  Lac,  Wis. 

Application   filed   September  23,   igoi. 

In  an   electric  motor   are  a  field  magnet  provided   with 

two    circuit    coils    of   the    same    magnetic    direction    and  an 

armature.      A  source    of   direct    current    is   connected    with 

one    of   the    coils    and    a   source    of    direct    intermittent    or 

"  lUilsatoiry  current  connected  with  the   other  coil. 

740.173.  Voltage-regulating-  Apparatus.  John  S. 
Peck,  Pittsburg,  and  Harve  R.  Stuart,  Wilkins- 
burg.  Pa.,  assignors  to  the  Westinghouse  Electric 
and  Manufacturing  Company,  Pittsburg,  Pa. 
Application   filed  October  13,   1902.. 

The  main  transformer  has  one  of  its  windings  pro- 
vided with  leads  extending  from  different  points.  An 
auxiliary  transformer  has  one  of  its  windings  in  series 
with  one  of  the  main  transformer  windings,  and  an 
adjustable  switching  device  for  connecting  the  terminals 
of  the  other  winding  of  the  auxiliary  transformer  with 
different  leads  from  the  main  transformer  winding. 

740.174.  Means  for  Varying  the  Voltage  Ratio  of 
Transformers.  John  S.  Peck,  Pittsburg.  Pa., 
assignor  to  the  Westinghouse  Electric  and  Man- 
ufacturing Company,  Pittsburg,  Pa.  Application 
filed    February    28,    1903. 

Transformer  windings  comprise  a  number  of  coils, 
each  of  which  has  several  spaced  leads.  Connections  be- 
tween corresponding  leads  of  different  coils  and  a  switch 
for  connecting  any  set  of  connected  leads  to  a  line  con- 
ductor are  specified. 


»M»I»P»» 


NO.    740,284. — EQUALIZING    ELECTRIC    COUPLING. 

740,175.  Rheostat.  Thomas  S.  Perkins,  Wilkins- 
Imrg,  Pa.,  assignor  to  the  Westinghouse  Electric 
and  Manufacturing  Company,  Pittsburg,  Pa. 
Application  filed  November  13,   1902. 

Grids  of  zigzag  formation  are  clamped  in  a  frame  and 
provided  with  end  bosses  having  plane  surfaces  per- 
pendicular to  the  planes  of  the  grids.  Strips  or  plates 
of  relatively  good  conductivity  are  fastened  to  the  plane 
surfaces  of  adjacent  bo.sses. 

740.189.  System  of  Electrical  Distrilnition.  Oliver 
B.  Shallenberger,  Rochester,-  Pa.,  assignor  to 
the  Westinghouse  Electric  and  Manufacturing 
Company,  Pitt.sburg,  Pa.  y\pplicalion  filed  Sep- 
tember 4,   i8go. 

In  combination  with  a  source  of  alternating  electric 
currents  is  a  main  circuit  and  several  translating  devices 
connected  in  the  circuit  in  series.  A  number  of  reactive 
rlevices,  each  consisting  of  a  core  and  a  unidirectional- 
coil  permanently  in  circuit  with  the  source  of  current,  are 
HO  arranged  that  a  portion  of  tbe  coil  constitutes  botli 
a  shunt  to  a  corresponding  translating  device  and  a  por- 
tion of  the  main  circuit.     (Sec  cut  on  preceding  page.) 

740.190.  Phase-adjusting  Method  and  Means  for 
Alternaling-currcnt  Apparatus.  Oliver  B.  Shal- 
lenberger,   Rochester,    Pa. :    Mary   W.    Shallen- 


berger, executrix  of  said  Oliver  B.  Shallenberger, 

deceased,  assignor  to  tlie  Westinghouse  Electric 

and     Manufacturing     Company,     Pittsburg,    Pa. 

Application  filed  January  g,   1897. 

An  inductive   resistance  is  in  series  with   the  field   coil. 

An   auxiliary   circuit    is  composed   of   a  part    or   the    whole 

of    the    field    coil    and'of    a    shunt    thereto,    containing    a 

non-inductive  variable  resistance.     A  second  field  coil  and 

an    armature    in    inductive    relation    to    the    field    coils    are 

the  other  parts. 

740,205.     Trolley-wire    Crossing.     Oliver    Vanorman, 
Los  Angeles,  Cal.,  assignor  of  one-half  to  Fred- 
erick Swift,  Los  Angeles,  Cal.     Application  filed 
June  2,  1903. 
Two   members   are  pivoted  together,   each   member   hav- 
ing oppositely    disposed  arms.     Channels  are   supplied  for 
the    reception    of    the    feed-wires    and    a    portion    of    each 
arm    is    detachably    secured     to    the    other     portion    and 
adapted  to  be  removed  and  replaced  to  receive  and  secure 
the    feed-wires    in  place  in    the   channels  in   the  arms. 

740,216.     Prepayment  Attachment  for  Electricity  Me- 
ters.    Charles     O.     Bastian,     London,    England. 
Application  filed   February  19,  1902. 
Two   local   circuit-s   and  means   controlled  by  the   meter 
for    closing    the    circuits^  alternately    are    provided.      Coin- 
controlled    circuit-closing  mechanism    for  the   main   circuit, 
and    means    operated    through    the    local    circuits    for   auto- 
matically   opening    the    main    circuit    through    the    circuit- 
closing  mech'anism  are  the  other  features. 

740,240.  Electric  Heater  for  Liquids.  Fernan  O. 
Conill,  Roxbury,  Mass.  Application  filed  April 
9,    1903. 

A  metallic  head,  provided  with  an  insulated  handle,  is 
heatefl  by  means  of  a  spirally-wound  resistance  coil  made 
of   fine   platinum  wire. 


NO.    740.379.— ELECTRIC    FURNACE    FOR    MANUFACTURING 
FILAMENTS. 

740,248.      Means      for      Locking      Licandescent-light 
Bulbs.     Charles  W.  Dabb  and  Chester  E.   Mac- 
duffee,  New  York,  N.  Y-     Application  filed  Feb- 
ruary 19,  1903.  i      . 
For  locking  lamp    bulbs  a  socket   is  pi-ovided   having  a 
hole   therein.     A  bulb  having  a  groove  adapted  to   register 
with  the  hole,  a  pin  adapted  to  project  through  the  hole 
into    the    groove   and   means    for    locking   the   pin   to    the 
socket    are   also   provided. 

740,254.     Thermostat.     Leonard   H.   Des  Isles,  Cam- 
bridge, Mass.     Application  filed  January  19,  1901. 
By  a  certian  amount  of  expansion  of  the  metal  sensible 
to    heat    variations    an    electric    circuit    is    closed    and    an 
alarm  given.  ■._ 

740.260.  Lead-in  Wire  for  Electric  Lamps.  John 
C  Entriken  and  William  S.  Everett,  Malvern, 
Pa.,  assignors  of  one-fourth  to  Sheldon  M.  Cus- 
ter, Wayne,  Pa.  Application  filed  August  .21, 
1903. 

The  platinum  coated  lead:in  wire  has  its  end  protected 
against  access  of  air  .between  the  platinum  coating  and  the 
core  of  the   wire. 

740.261.  Electric  Signal.  Howard  A.  Fessenden, 
Detroit,  Mich.,  assignor  to  the  Detroit  Electric 
Signal  Company,  Detroit,  Mich.  Application, 
filed  May  6,  1901.     Renewed  August  8,  1902. 

Instruments  at  different  stations  each  comprises  an  in- 
dicator for  a  series  of  signals,  and  a  series  of  keys  corre- 
sponding to  but  independent  of  the  indicator.  Electrical 
connections  whereby  an  indicator  may  be  effected  in  the 
indicator  at  one  station  by  the  actuation  of  any  one  of 
the  keys  at  a  number  of  different  stations,  and  whereby 
the  actuation  of  the  key  will  automatically  lock  itself 
and  unlock  the  previously  operated  key  whether  at  its 
own  or   a   different  station   are  the   other  parts. 

740,272.'    Trolley-pole     Controller.  ,  Charles     Harter, 

South  Pasadena.   Cal.     Application   filed  July  9, 

1903. 

Oppositely    disposed    cylinders    operate    by    means   of    a 

compressed  fluid   with   means  connecting  the   cylinders  to 

cause  them  to  move  in  unison.     The  trolley  pole  is  moved 

by  a   connecting  apparatus   between  the   cylinders. 

740,284.      Equalizing      Electric       Coupling.     Joseph 
Klopfenstein,    Paris,    France,     Application    filed 
August  9,   1902. 
Connected   to    a   supply   line   of   i-elatively    high   electro- 
motive   force    is    the    coupler,    having    a    circuit    including 
lamps    of   a   voltage   equal    to   that    of   the    supply    and    :i 
derived  circuit   composed   of   a   number   of   sections,   each 
.section    including   lamps  of    low   voltage,    the    sum    of  the 
voltages   of  the    sections  equaling  that   of  the   supply    line. 
A   secondary    battery    composed   of    sections,   each    section 
connected  in  derivation  between  two  low-voltage-lamp  scc- 
lions,   is  further  provided.      (Sec  cut.) 

740,313.  Trolley  Catcher.  Charles  B.  Robertson, 
Ottumwa,  Town.  Application  filed  December  13, 
1903, 

A.  spring-actuated  wheel  takes  up  the  slack  in  the 
trolley  rbjie,  with  automatic  means  for  checking  the 
wheel. 


740,347.  Electric-light  Fixture.  James  J.  Wood, 
Fort  Wayne,  Ind.  Applicitirtn  filed  March  t4, 
J  903. 

For  tunnels  or  the  like,  an  elccLric-lighL  fixture  com- 
prises an  annular  casing  open  on  opposite  sides,  having 
fastening  means  for  attaching  its  back  lo  a  support.  A 
lamp  is  mounted- within  the  casing,  and  a  double  reflector 
lixcd  in  the  casing  on  a  transverse  axis  to  reflect  the 
light    from    the   lamp   outwardly. 

740j357-  Circuit-controller  for  Electric  Flash  Signs. 
Joseph  H.  Eastman  and  George  L.  Weaver,  Bos- 
ton. Mass..  assignors  to  the  Automatic  Time 
Switch  Company,  Boston,  Mass'.  Application 
filed  January  8,  1903. 
A  series  of  fixed  members  co-operate  with  a  series  of 
contacts  on  a  rotating  member  to  give  the  flashes. 

740,358,  Electrical  Contact  Clamp.  Frederick  J. 
Esmond,  Vancouver,  Canada,  assignor  of  one- 
third  to  Fred  T.  Cope  and  Charles  Frey,  Van- 
couver, Canada.     Application  filed  July  10,   1902. 

Details    are    described    of    an   electrical    contact. 

740.359-  Method  of  Electrodepositing  Metals. 
Charles  R.  Fletcher,  Boston,  Mass.,  assignor  to 
the  Ferricup  Metal  Company,  East  Greenwich, 
R.   L     Application   filed   May  28,    1900, 

Sheets  are  attached  to  a  cathode  frame  or  base  and 
when  arranged  upon  the  cathode  frame  present  opposing 
edges  to  the  electrolyte.  An  electrolyte  is  passed  througli 
the  electrodepository  field  or  range  of  anodes  oppositely 
disposed  relatively  to  the  path  of  the  sheets,  whereby 
the  edges  of  the  sheets  and  of  the  cathode  frame  cause 
repeated  stirring  of  the  electrolvlc  in  the  electrodepository 
field. 

740.369.  Switching  Mechanism  for  Double-filament 
Electric  Lamps.  John  McCuUough,  Newark. 
N.  J.     Application  filed   December   10,    1902. 

One  of  the  parts  of  the  apparatus  has  slots,  the  other 
a  movable  member  to  engage  the  slots,  forming  a  bayonet 
joint,  whereby  the  parts  may  be  mov.ed  in  relation  to 
each  other  without  releasing  the  bayonet  joint.  Connec- 
tion is  made  and  broken  by  the  relative  rotation  of  the 
two  parts. 

740.379.  Electric  Furnace  for  the  Manufacture  of 
Filaments.  William  L.  Voelker,  Erie,  Pa.,  as- 
signor to  the  Electro  Carbide  Lamp  Syndicate, 
London,  England.  Original  application  filed 
March  15,  1902.  Divided  and  this  application 
filed  April   10,   1903. 

A  pair  of  carbon  electrodes,  a  crucible  inclosing  the 
extremities  of  the  electrodes  and  means  for  passing  the 
filament  through  the  crucible  at  a  short  distance  from 
the  axis  of  the  electrodes  are  combined  with  means  for 
deflecting  the  arc  into  the  path  of  the  filament  and  hold- 
ing it  there.  Provision  is  made  for  enabling  the  crucible 
to  be  maintained  charged  with  carbon  vapor  or  a  hydro- 
carbon reducing  gas,      (See  cut.)' 

740.380.  Shop  Indicator.  Guy  F.  Willower,  Lima, 
Ohio,  assignor  to  G.  E.  Jones  and  H.  L.  Slusser. 
Columbus  Grove,  Ohio.  Application  filed  Feb- 
ruary 20,   1903. 

Electromagnets  operate  pawls  which  actuate  the  record- 
ing mechanism. 


EXPIRING   PATENTS. 

Following  is  a  list  of  electrical  patents  (issued 
by  the  LTnited  States  Patent  Office)  that  expired  on 
October  5,   1903: 


3.SO; 

350: 

350. 
350, 


350, 
350, 

350, 
350, 

350, 

350, 
350, 

350, 
350 


350, 
350, 
350, 

350, 

350, 
350, 

350; 
3SO. 
3.S0. 
3.';f>. 
351^. 

350, 


1^0.      Induction    Coil    for   Telephone   Service.     Evelyn   B. 

Hamlin,    Chicago,    111. 

140.       Electric    Arc    Light.       George    M.    Lane,    Asbury 

Park,    N.    J. 

160.      Telephonic    Apparatus.      James    W.    See,    Hamilton, 

Ohio. 

1 77.      Electric-winding    Device     for     Clocks.   .  William     F. 

Weisgerber     and    Ida     C.     Himmer,    New    York,     N.     Y., 

assignors  to   the   Standard  Electric  Clock  Company,   New 

York,    N.    Y. 
,203.     Telephone   Attachment.     John  T.   Lister,  Cleveland, 

Ohio,     assignor     lo     James     C.     O'Neil     and     Charles     A. 

Dainz,    Cleveland,    Ohio. 
215.        Telephone     Transmitter.        Frederick     G.     Sargent, 

Westford,  Mass. 
,234.      System   of   Railway   Signaling.     Thomas  A.    Edison, 

Menlo    Park,    N.    J.,    and     Ezra    T.     Gilliland,    Boston, 

Mass.,  assignors  to  the  Railway  Telegraph  and  Telephone 

Company. 
,235.      Railway    Telegraphy.      Thomas    A.    Edison,    Menlo 

Park,   N.   J.,   and   Ezra  T.    Gilliland,   Boston,   Mass. 
,279.        Electric     Water     Level      Indicator.        Charles      H. 

Wickersham,  Pottstown,  Pa. 
,203.       Electric     Bell     Cord.       Harry     B.     Cox,     Cincinnati, 

,294.      Electric   Battery.      Harry   B.    Cox,    Cincinnati,    Ohio. 

,296,  Utilization  of  the  Residual  Liquids  from  Batteries. 
Lucien  A.  W.   Desruelles,  Paris,  France. 

,297.  Protective  Coating  for  the  Electrodes  of  Batteries. 
Lucien  A.  W.   Desruelles,  Paris,  France. 

,299.  Mode  of  Electric  Communication.  Amos  E.  Dol- 
bear,  Somerville,  Mass.,  assignor  to  the  Dolbear  Electric 
Telephone  Company  of  New  Jersey. 

,312.  Door  Catch,  Adapted  to  Be  Operated  by  Elec- 
tricity. William  H.  Markland,  Brooklyn,  N.  Y.,  as- 
signor to  Tucker   &   Baxter,    Brooklyn,    N,   Y. 

,320.  Autographic  Telegraphy.  tames  H.  Robertson, 
Brooklyn,    N.    Y. 

,355.  Insulating  Coupling  for  Combined  Electric-light 
and  Gas  Fixtures.     Charles  S.   Forsyth,  Philadelphia,  Pa. 

,365.  Insulating  Clamp  for  Electric  Wires.  John  W. 
Holdsworth,  St.  Louis,  Mo.,  assignor  of  one-half  to 
Robert   Dodsworth,    St.    Louis,    Mo. 

.388.  Electric  Detector  for  Marsh  and  Other  Hydro- 
carbon Gases.  Nelson  W.  Perry,  Norwood,  assignor  of 
one-half  to   Herman  John  Greesbeck,   Cincinnati,  Ohio. 

,411.  Automatic  Circuit  Closer  for  Railway  Signals. 
William   Buck,    Kilburn,    County   of  Middlesex,   England. 

,426.      Automatic    Electric    Fire-alarm   System.      Joseph  W. 
Frost  and   Stephen   D.    Lake,  Rochester,    N.    Y. 
430.        Electrijc     Time-indicating     System.       Charles     A. 
Hussey,   New   York,    N.   Y. 

,43  r-  Primary  Electric  Clock.  Charles  A.  Husscv,  Ni;w 
York,    N.    Y. 

432.  Electric  Time-indicating  System.  Charles  A.  Hus- 
sey, New  York,   N.    Y. 

,433.  Secondary  Electric  Clock.  Charles  A.  Husscv. 
New  York,   N.  Y. 

4i\.  Electric  Time-indicating  System.  Charles  A.  Hus- 
sey,  New   York,   N.   Y. 

,.13 J.  Case  for  Secondary  Electric  Clocks,  Charles  A. 
Hussey,  New   York,  N.    Y. 

,449.  Annunciator,  Charles  A.  Tucker,  Islip,  N.  Y.,  as- 
signor to  Tucker  Jv  Baxter,    Brooklyn,   N.   Y. 

,169.  Printing  'IVlegraph.  D.  Bryce  Scott,  Brooklyn, 
N.  Y.,  assignor  to  the  Western  Union.  Telegraph  Com- 
pany  of   New   York. 
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Ruhmer's  Long-distance  Wireless  Tele- 
phone Experiments. 

Bv    Frank   C.    Perkins. 

About  two  decades  ago  Professor  Bell  was  en- 
abled to  telephone  short  distances  over  a  beam  of 
liglit.  by  means  of  a  selenium  cell  which  was  lo- 
cated in  the  focus  of  a  reflector.  Recently,  some 
interesting  experiments  in  long-distance  wireless 
telephoning  have  been  carried  out  by  Ernest  Ruh- 
mer,  at  his  laboratory  in  Berlin,  Germany, 

With  the  apparatus  constructed  at  his  laborator\', 
Mr.  Ruhmer  has  been  able 
to  transmit  speech  over 
a  beam  of  light  for  a 
distance  of  7^2  kilometers. 
The  accompanying  illus- 
trations (.Figs.  I  and  2) 
show  some  of  the  appa- 
ratus employed.  The  latest 
apparatus  iMr.  Ruhmer  has 
constructed  for  wireless 
telephoning,  includes  a 
flaming  arc  lamp,  a  selen- 
ium cell,  a  Schuckert  para- 
bolic reflector  32  centime- 
ters in  diameter,  as  well 
as  a  searchlight  and  set  of 
storage-battery  cells.  The 
searchlight  i  s  provided 
with  a  parabolic  mirror  of 
45  centimeters  ^diameter. 
The  storage  battery  used 
consists  of  a  number  of 
cells  having  a  pressure  of 
from  20  to  40  volts. 

The  arc  lamp  employed 
by  Mr.  Ruhmer  operates 
at  a  pressure  of  220  volts, 
the  flaming  arc  giving 
a  total  length  of  about  10 
millimeters.  The  arc 
lamp  is  supplied  with  a 
current  of  from  10  to  15 
amperes  when  the  wireless 
telephoning  is  being  car- 
ried on  at  distances  from 
four  to  7^i  miles,  while 
for  short  distances,  up  to 
two  kilometers,  a  current 
of  five  amperes  is  suffi- 
cient, and  up  to  four  kilo- 
meters the  current  is  in- 
creased to  10  amperes. 
The  arc  lamp  and  sending 
apparatus  have  been  some-  ' 
what  improved  during  this 
year  over  that  employed 
at  the  Wannsee  experi- 
ments of  1902.  (Fig.  3 
shows  the  receiving  sta- 
tion of  the  Wannsee  e.x- 
periments.  Mr.  Ruhmer  is 
shown  in  this  picture.) 
The  arc  lamp  is  arranged 
for  operating  at  from  60 
to  no  volts,  with  a  current 
of  two  to  five  amperes. 
The  receiving  apparatus 
used  with  the  sending  ap- 
paratus mentioned  has  a 
parabolic  reflector  45  centi- 
meters in  diameter,  and 
from  10  to  30  cells  of  stor- 
age battery  are  used  with  a 
to   60   volts. 

At    the- transmitting   station 
is    employed    with    a    batter)- 
on  the'  arc-light  circuit. 


screwed  into  an  ordinary  lamp  socket.  The  three 
sizes  of  selenium  cells  ol  this  type  are  18  milli- 
meters in  diameter,  of  cylindrical  form,  and  measur- 
ing so  millimeters,  25  millimeters  and  12.5  milli- 
meters in  length.  The  resistance  in  the  dark  is' 
about  20,000  ohms,  while  when  illuminated  by  16- 
candlepower  incandescent  lamp,  the  resistance  de- 
creases to  about  one-tenth  of  this  amount.  Special 
cells  may  also  be  obtained,  reducing  the  resistance 
by  100  times,  when  brought  to  the  light. 

.'\t   Wannsee,  near   Berlin,   a  most   interesting  se- 


of  35  centimeters.  There  is  also  an  accumulator 
battery  and  receiving  apparatus  for  registering 
heliographic  signs  in   Morse   form. 


Sending  .Apparatus, 


Dolbear-Marconi  Controversy. 

Suit  was  commenced  on  October  5th  in  the  United 
States  Circuit  Court  at  Trenton,  N.  J.,  to  test  the 
patent  rights  of  the  Marconi  Wireless  Telegraph 
Company  of  America,  Action  is  based  on  the  testi- 
n-.ony  of  Emerson  Dolbear  of  Somerville,  Middlesex 
County,  Mass.,  who  says  that  he  is  the  original  in- 
ventor of  space  telegraphy, 
and  asks  a  preliminary 
injunction  restraining  the 
Marconi  Wireless  Tele- 
graph Company  from  mak- 
ing further  use  of  the 
invention  and  an  account- 
ing from  the  corporation 
for  alleged  infringement 
of  his  patent  rights.  Dol- 
bear's  patent  rights  were 
granted  October  5,  1886, 
the  patent  number  being 
350,199.  He  sold  his  rights 
to  the  International  Wire- 
less Telegraph  Company 
March  14,  1903.  The  lat- 
ter concern  brings  the  suit. 
It  is  alleged  that  the  Mar- 
coni company  has  known 
full  well  of  the  patent 
rights  of  Dolbear,  and  that 
Marconi  and  his  assigns 
have  been  repeatedly 
warned  by  Dolbear  to 
discontinue  the  manufac- 
ture and  use  of  space- 
telegraph  instruments,  but 
that  no  heed  has  been  paid 
to   the    warning. 

A  similar  case  is  brought 
by  Reginald  Fessenden,  a 
citizen  of  Virginia,  who 
is  now  living  at  Bayonne, 
N.  J.,  and  who  is'  a  recog- 
nized inventor  of  space- 
telegraph    devices. 


pressure   of   from   20 
a   carbon   transmitter 


supenmposmg  waves 
The  beam  of  light  is  re- 
ceived by  the  parabolic  reflector  several  miles  dis- 
tant from  the  sending  station,  and  a  selenium  cell, 
which  has  a  resistance  of  more  than  100,000  ohms 
in  the  dark  and  only  several  hundred  ohms  in  sun- 
light, is  located  in  the  focus  of  the  reflector.  The 
receiving  apparatus  includes  a  battery  and  a  couple 
of  telephone  receivers  connected  with  the  selenium 
cell.  The  selenium  cell  recently  designed  by  Mr. 
Ruhmer  is  mounted  in  an  incandescent  lamp  bulb, 
which    has    an    Edison    base,     and     may    be    easily 


Fig.  3.     Receiving  Station  at  Wannsee  in  lyoa. 
ruhmer's  long-distance  wireless  telephone  experiments. 

ries  of  experiments  in  long-distance  telephony  was 
carried  out  by  Mr.  Ruhmer  in  1902,  the  sending 
station  being  located  on  the  electric  launch  Ger- 
mania.  This  storage-battery  boat  was  equipped  with 
a  Schuckert  searchlight,  which  was  utilized  for  the 
speaking  arc,  while  the  receiving  station  was  lo- 
cated at  Wannsee,  a  distance  of  seven  kilometers. 
The  latest  experiments  (1903)  have  shown  that 
wireless  telephony  is  entirely  successful  at  a  dis- 
tance of  15  kilometers.  The  great  receiving  sta- 
tion employed  for  these  successful  experiments'  was 
equipped  with  a  glass  parabolic  mirror  of  90  centi- 
meters aperture.  The  double  station  for  sending 
and  receiving  is  equipped  with  a  Schuckert  search- 
light   of    special    construction,    having    an    aperture 


Steam-turbine  In- 
vestigation. 

President  Charles  L.  Ed- 
gar of  the  National  Elec- 
t  r  i  c  Light  Association 
spent  considerable  time  in 
New  York  city  last  week 
on  business  connected 
with  the  association.  He 
has  appointed  and  received 
acceptances  from  the  fol- 
lowing-named gentlemen 
to  form  a  committee  for 
the  investigation  of  the 
steam  turbine :  William 
C.  L.  Eglin  of  Philadel- 
phia, Frederick  Sargent 
of  Chicago  and  A.  C. 
Dunham  of  Hartford. 
The  chairman  of  the  com- 
mittee, Mr.  Eglin,  has 
called  a  meeting  of  the 
committee  for  an  early 
date,  and  the  work  will  be  carried  on  in  an  earnest 
and  systematic  manner.  A  considerable  appropria- 
tion was  inade  at  the  Chicago  convention  for  the 
purpose  of  carrying  on  this  investigation,  and 
there  is  every  reason  to  believe  that  in  the  hands 
of  the  committee  mentioned  it  will  be  a  very 
thorough  one,  and  that  an  excellent  report  will  be 
made  at  the  Boston  meeting. 


By  the  first  of  next  July  the  city  of  Manila  is  tO' 
have  a  complete  modern  electric  street-railway  sys- 
tem, with  40  miles  of  track,  extending  throughout 
the  business  section  and  to  all  the  principal  suburbs. 
The  line  will  run  from  half  a  mile  beyond  Malate,  out 
toward  old  Fort  San  Antonio  and  south  to  Caloocan: 
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Speed  and  Direction  Indicator  for  Ships. 

It  is  often  desirable  for  the  captain  of  a  sliip, 
from  liis  station  on  the  bridge,  or  for  the  man  at 
llie  wheel,  to  know  the  rate  at  which  the  propeller 
shaft  is  turning,  and  also  its  direction  of  rotation, 
as,  referring  to  direction,  quite  a  period  may  elapse 
after  the  reversal  of  the  engines  before  the  move- 
ment of  the  ship  would  indicate  the  direction  of 
rotation. 

A  piece  of  apparatus  to  perform  this  double 
purpose  has  been  recently  patented  by  Lieutenant- 
commander  Bradley  A.  Fiske  of  the  United  States 
Navy,  and  the  patent  assigned  to  the  Western  Elec- 
tric  Company  of   Chicago. 

Fig.  I  is  a  perspective  view  of  the  apparatus  and 
Fig.   2  shows  a  detail  of  one  of  the  parts. 

The  invention  gives  both  audible  and  visual  sig- 
nals at  any  desired  point  on  the  ship,  and  these 
show  the  speed  and  direction  of  rotation  of  the 
engine   shaft. 

Referring  first  to  the  mechanism  for  transmit- 
ting audible  signals  (see  Fig.  i),  a  disk  is  mounted 
eccentrically  upon  the  counter-shaft  (a),  which  is 
intended  to  be  geared  to  the  main  engine  shaft. 
Immediately  above  the  eccentric  disk  is  mounted 
a  lever,  pivoted  at  its  upper  end  to  a  block  which 
is  capable  of  sliding  vertically  a  short  distance  and 
having  at  its  lower  end  a  shoe,  which  is  adapted  to 
be  engaged  by  the  eccentric  disk.  As  the  shaft 
rotates  to  the  right  or  left  the  arm  is  moved  to  one 
side   or   the   other   at    each   revolution   through   the 


tr^isfe 


FIG.     I.       SPEED    AND    DIRECTION     INDICATOR    FOR    SHIPS. — 
PERSPECTIVE    VIEW. 

agency  of  the  eccentric.  Contact  springs  are 
mounted  on  cither  side  of  the  lever,  each  set  of 
springs  controlling  a  circuit  which  includes  a  bell 
or  other  signal-receiving  device.  Thus  the  pair  of 
springs  on  the  right  in  Fig.  I  controls  the  circuit 
(6),  which  includes  the  bell  (d),  and  the  similar 
pair  of  springs  on  the  left  controls  the  circuit  (7) 
which  includes  the  bell  (d').  A  battery  is  com- 
mon to  both  circuits.  When  the  countershaft  is 
rotated  to  the  right,  circuit  (6)  will  be  closed  and 
ring  the  bell  (d),  and  when  the  shaft  is  rotated 
to  the  left  circuit  (7)  will  be  dosed,  ringing  the 
bell    (d'). 

When  the  bells  are  in  circuit,  the  officer  of  the 
deck  can  always  tell  from  the  bell  that  is  ringing 
whether  the  engine  is  backing  or  going  ahead.  An 
approximate  idea  of  the  speed  can  also  be  obtained 
by  noting  the  frequency  of  the  bell  strokes,  the  ec- 
centricity in  the  disk  causing  the  circuit  to  be  in- 
terrupted, giving  a  stroke  to  the  bell  each  time.  If 
the  officer  has  the  leisure  to  count  the  strokes  of 
the  bell  for  a  minute,  he  can  tell  the  speed  to 
within   one    revolution. 

Turning  now  to  the  direct-reading  indicator,  the 
transmitting  device  consists  of  a  pair  of  springs 
(g)  (g')  (see  Fig.  i),  which  control  the  circuit 
(8),  the  springs  being  adapted  to  be  closed  to- 
gether by  means  of  a  pin  (h')  carried  upon  a 
worm  wheel  (h),  which  is  geared  to  a  worm  on 
the  countershaft.  The  contact  springs  (g)  (g') 
carry  downwardly-projecting  studs  of  insulating 
material,  which  are  arranged  to  ride  upon  the  pin 
(h')  as  it  passes  under  them.  The  studs  are  ar- 
ranged so  that  as  the  steel  pin  passes  under  the 
contact    springs   both   of   the  springs  are   raised    to- 


gether and  then  the  upper  spring  is  afterward  let 
fall  on  the  lower  one.  To  accomplish  this,  the  stud 
carried  by  the  upper  spring  is  cut  away  on  its  lower 
edge,  as  shown  in  dotted  lines  in  Fig.  2.  The  hol- 
lowed portion  of  the  stud  carried  by  the  upper 
spring  allows  the  spring  to  fall  and  momentarily 
close  the  circuit  (8).  Contact,  therefore,  is  always 
made  at  exactly  the  same  position  of  the  worm 
wheel  regardless  of  the  direction  of  rotation. 

The  direct-reading  speed-indicator  consists  of 
three  stop  watches  (k)  (k')  (k"),  supported  on  a 
suitable  mounting  and  arranged  to  be  operated  simul- 
taneously by  an  electromagnet  (1),  which  is  in- 
cluded in  the  circuit  (8).  The  armature  of  the 
magnet  is  mounted  upon  a  pivoted  lever,  which  is 
provided  with  an  extension,  adapted  when  the  arma- 
ture is  excited  to  exert  pressure  upon  the  knobs 
of   the   three    stop    watches. 

The  three  watches'  are  in  different  phases — that 
is,  one  watch-hand  is  stopped  at  zero,  another  watch- 
hand  is  in  motion,  and  the  third  is  stopped  at  the 
position  where  it  was  when  the  electromagnet  arnia- 


Transformer  Connections. 

B.  S.  Guitteau  of  Rexbury,  Idaho,  writes  to  the 
Western  Electrician  as  follows:  "Kindly  inform  me 
how  to  connect  three  transformers  in  multiple  from 
three  single-phase  primaries  to  one  three-wire  sec- 
ondary lead.  Would  the  diagram  (Fig.  i)  be  cor- 
rect? And  could  I  connect  a  7.5-kilowatt  and  a 
five-kilowatt  transformer  to  one  set  of  secondaries?" 

The   inquiry   and  the   diagram  do  not  agree,   the 


FIG.    2.    SPEED     AND     DIRECTION     INDICATOR     FOR     SHIPS. — 
DETAIL    OF    MECHANISM. 

ture  was  last  attracted.  One  of  the  three  watches 
therefore  always  indicates  the  speed  at  which  the 
shaft  was  running  during  the  last  60  revolutions', 
II  60  revolutions  of  the  shaft  represent  one  revo- 
lution of  the  worm  wheel.  Each  time  the  shaft 
makes,  say,  60  revolutions  the  worm  wheel  revolves 
once  and  closes  the  circuit  (8),  and  each  time  the 
circuit  is  closed  the  magnet  receives  current,  at- 
tracts its'  armature,  and  simultaneously  actuates  the 
three  stop  watches.  The  hand  of  the  watch  which 
was  previously  stopped  at  zero  is  thus  started  and 
continues  to  rotate  until  the  magnet  is  again  at- 
tracted— that  is,  until  the  shaft  has  made  another 
60  revolutions.  If  the  shaft  is  going  120  revolutions 
per  minute,  the  60  revolutions  would  be  made  in 
30  seconds.  Therefore,  the  30-second  position  on 
each  watch  is  marked  "120."  If  the  shaft  were 
going  at  80  revolutions  per  minute,  the  time  re- 
quired to  make  60  revolutions  would  be  45  seconds, 
and  the  45-second  mark  on  each  watch  is  therefore 
marked   "80." 

If  the  shaft  were  going  exactly  60  revolutions  per 
minute,  the  hand  of  the  stop-watch  would  just  com- 
plete one  revolution  during  the  60  revolutions  of 
the  shaft,  so  that  the  zero  position  of  the  watch 
would  be  marked  "60."  The  other  graduations  of 
the  scale  can  be  found  in  a  similar  manner. 


Patent  Law  Association  of  Chicago. 

The  annual  meeting  and  dinner  of  the  Patent  Law 
Association  of  Chicago  was  held  on  October  2d  at 
the  Chicago  Athletic  Association  Building.  Forty- 
five  members  were  present. 

The  organization  is  essentially  a  Chicago  one,  non- 
resident patent  lawyers  being  admitted  to  associate 
membership  only.  At  present  there  are  80  active 
members  and  about  20  associate  members,  nearly  all 
the  patent  lawyers  of  Chicago  being  members  of  the 
association. 

During  the  course  of  the  meeting  it  was  voted  to 
push  before  Congress  the  association's  bill  regard- 
ing injunctions  in  patent  suits.  It  is  desired  to  se- 
cure the  enactment  of  a  law  by  which  infringement 
of  patents  may  be  stopped  by  a  judge  by  temporarj' 
injunction,  pending  a  hearing  on  the  merits,  in  a 
manner  similar  to  the  use  of  the  writ  of  injunction 
against  an  alleged  wrongful  act  by  the  state  courts. 
A  fuller  presentation  of  this  subject  appears  else- 
where in  this  issue.  The  association  also  voted  to 
make  certain  proposed  amendments  of  the  reissue 
law  a  special  order  for  next  meeting. 

Officers  were  elected  as  follows :  President,  Henry 
S.  Towle,  Officid,  Towle  &  Linthicum;  secretary  and 
treasurer.  Otto  R.  Harnett,  Raymond  &  Barnett ; 
members  of  board  of  management,  Douglas  Dyren- 
forth,  Dyrenforth  &  Dyrenforth,  and  Albert  H. 
Adams,  Bond,  Adams,  Pickard  &  Jackson. 


FIG.  J.   TRANSFOR.MER  CONNECTIONS. 

writer  evidently  having  misstated  himself  in  saying 
"three  single-phase  primaries,"  as  three  single-phase 
circuits  could  not  be"  obtained  from  the  three  mains 
marked  (A)  (B)  (C).  Plainly  a  three-phase  cir- 
cuit is  meant,  and  the  suggested  connections  would 
be  incorrect  in  such  a  case.  To  operate  in  parallel 
the  current  in  the  primaries  of  all  three  transformers 
must  be  in  phase^  and  in  order  to  accomplish  this 
the  primaries  must  all  be  connected  across  the  same 
limb    of    the   three-phase    circuit,    as    shown   in   the 
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FIG.    2.       TRANSFORMER    CONNECTIONS. 

second  diagram  (Fig.  2).  It  makes  no  difference, 
of  course,  which  limb  is  selected. 

The  connections  of  the  secondaries  are  correct  in 
the  first  drawing,  and  with  the  primaries  properly 
connected  the  transformers  should  work  properly 
in  parallel. 

A  7.s-kilowatt  transformer  and  a  five-kilowatt 
transformer  might  be  connected  to  one  set  of  sec- 
ondary  leads. 


Instruction  Cars  for  Wlotormen. 

Every  electric-railway  company  seeks  to  reduce 
to  the  minimum  the  waste  of  current  by  motormen. 
Various  automatic  devices  have  been  proposed  as 
a  check  on  the  man  at  the  controller  handle,  but 
probably  the  best  plan  of  all  is  to  employ  only  care- 
ful, well-trained  and  intelligent  men.  That,  at  least, 
appears  to  be  the  opinion  of  the  Old  Colony  Street 
Railway  Company  of  Boston,  which,  through  Super- 
intendent George  Seibel  of  Taunton,  Mass.,  has 
issued  the  following  order: 

"To  employes :  Tests  recently  made  show  a  great 
variation  in  the  amount  of  power  used  by  motormen 
operating  cars  over  the  same  routes,  under  substan- 
tially the  same  conditions.  A  careful  investigation 
of  this  subject  has  demonstrated  that  some  motor- 
men  habitually  use  from  15  to  25  per  cent.  ^  less 
power  than  others,  working  under  similar  conditions. 
To  increase  the  general  efficiency  of  the  service  and 
to  afford  an  opportunity  to  study  the  power  required 
for  running  cars  under  various  conditions  and  posi- 
tions of  the  controller  and  thereby  enable  motormen 
to  become  more  expert  in  the  economical  use  of 
power  and  the  general  operating  of  the  car,  it  has 
been  decided  to  operate  instruction  cars..  These  cars 
will  each  be  equipped  with  meters,  so  that  the  actual 
power  used  at  each  instant,  as  well  as  during  the 
entire  trip,  can  be  observed.  A  competent  electrician 
will  be  on  each  car  to  instruct  and  explain  to  the 
motorman  the  use  and  method  of  operation  of  the 
various  appliances  and  also  to  furnish  any  other  in- 
formation in  reference  to  this  equipment  that  may 
be  required  or  requested.  Each  motorman  will  have 
a  chance  to  run  on  the  instruction  car  for  at  least 
half  a  day.  To  obtain  the  best  results,  cordial  co- 
operation as  well  as  earnest  effort  on  the  part  of  the 
motorman,   is'  necessary  and  will   be  appreciated." 


October  17,   1903 


WESTERN     ELECTRICIAN 


289 


Complicated  Telephone   Situation  in 
Detroit. 

Detroit  now  lias  three  telephone  companies  in  ac- 
tnal  operation — the  Michigan  tBell)  Company, 
which  is  to  be  sold  to  satisfy  the  claims  of  the  bond- 
liolders,  the  old  Detroit  Telephone  Company,  op- 
erated by  the  Bell  company  for  the  use  of  about 
12  subscribers,  and  the  Co-operative  Telephone 
Company,  a  new  institution,  but  with  a  good  equip- 
ment so  far  as  it  goes,  and  about  150  telephones 
now  in  use  and  exclusive  Detroit  connections  with 
the  Independent   systems  of  the   state. 

There  is.  besides  these  companies,  what  is  known 
as  the  People's  Telephone  Company,  an  Independ- 
ent company  comprising  a  part  of  the  Federal  tele- 
phone system,  owned  by  the  Everett-Moore  syndi- 
cate, with  a  partly  built  exchange  building  and  an 
extensive  conduit  system.  To  complicate  the  situa- 
tion further  there  are  two  other  telephone  companies 
now  before  the  City  Council  with  requests  for 
franchises,  action  on  which  is  pending  the  final 
outcome  of  the  recei\'ership  and  sale  of  the  Michi- 
gan  (.Bell)  Company, 

Four  years  ago  Detroit  business  houses  and  resi- 
dences were  using  two  Independent  telephone  sys- 
icms,  the  New  State  Company  and  the  Detroit  Com- 
pany, both  of  which  passed  into  control  of  the 
Michigan  (Bell)  Company,  the  first  company  being 
entirely  merged  into  the  Bell  company,  while  the 
Detroit  company  was  operated  with  a  separate  ex- 
change by  the  Bell  company,  w'ith  connections  from 
one  system  to  another.  Bonds  of  the  Detroit  com- 
pany to  the  amount  of  $Soo,ooo  were  covered  by  a 
mortgage  given  by  the  Michigan  Telephone  Com- 
pany. The  subscribers  of  the  Detroit  company  grad- 
ually dropped  that  company  and  renewed  with  the 
Bell  company  until  it  required  but  one  operator 
to  handle  the  dozen  or  so  who  held  contracts,  and 
some  of  whom  appealed  to  the  courts  to  enforce 
exchange  service.  The  Bell  company  asserts  that 
it  has  lost  heavily  on  account  of  being  required  to 
continue  the  operation  of  the  Detroit  company,  and 
gives  this  as  a  reason  for  its  inability  to  meet  its 
obligations,  for  which  the  Michigan  (Bell)  company 
is  to  be  sold  this  month.  There  is  now  but  one 
telephone  in  general  use,  and  the  service  is  not 
satisfactor}'. 

The  Co-operative  Telephone  Company  was  or- 
ganized by  Hamilton  Carrhart,  C.  M,  Burton  and 
others,  and  given  a  franchise  in  January,  1901.  It 
is  capitalized  at  $250,000,  with  $50,000  paid  in,  and 
commenced  giving  toll-line  service  June  10,  1903, 
.\bout  ICO  subscribers  were  connected,  but  regular 
business  was  delayed  pending  a  connection  at 
Plymouth  with  the  Independent  lines  throughout 
the  state.  This  company  now  owns,  besides  its  De- 
troit plant,  a  No,  10  copper-w'ire  circuit  to  Plymouth, 
a  distance  of  about  25  miles,  and  there  are  now  in 
use  about  150  telephones,  all  being  used  by  mer- 
chants for  the  benefit  of  the  Independent  state-line 
service. 

The  Co-operative  Telephone  Company's  franchise 
allows  a  charge  for  rental  of  $48  for  business'  and 
$24  for  residence  service,  at  which  rate  party-line 
service  may  be  given.  The  franchise  allow'S  the  use 
of  the  city's  conduit  system,  pole  lines  and  public 
buildings  upon  a  purely  maintenance  basis,  which 
provision  is  of  considerable  advantage,  as  the  city, 
owning  its  municipal  lighting  plant,  covers  the  en- 
tire city  with  its  conduit  system  and  pole  lines.  A 
provision  is  embodied  in  the  franchise  which  pre- 
vents any  chance  of  its  being  absorbed  by  the  Bell 
company.  Under  the  company's  organization  each 
business  subscriber  also  subscribes  for  at  least  one 
share  of  the  stock  of  the  company  of  par  value  of 
$50. 

In  view  of  the  strong  efforts  being  made  by  Bell 
influence  and  Bell  capital  to  discourage  investors  in 
Independent  systems,  it  could  not  be  hoped  to  es- 
tablish a  system  covering  the  entire  city  upon  this 
basis  and  under  these  conditions  at  once,  so  it  was 
decided  by  the  management  of  the  Co-operative 
company  at  first  to  open  a  business  men's  exchange 
in  the  downtown  district  to  establish  Independent 
service  between  the  more  than  40,000  Independent 
subscribers  throughout  the  state,  with  the  wholesale 
houses,  hotels  and  other  large  business  places,  to 
demonstrate  to  the  people  the  value  of  Independent 
connections. 

The  company  is  under  the  leadership  of  C.  M. 
Burton,  president,  one  of  Detroit's  most  prominent 
business  men,  and  also  president  of  the  Michigan 
Hi.storical  Society,  and  under  the  management  of 
A.  A.  Cowles,  also  a  local  business  man,  together 
with  the  able  support  of  J.  C.  Danziger  secretary ; 
Max  J,  L,  Towler,  vice-president,  and  J.  Ward  Howr 
land,  treasurer,  all  local  business  men  of  unques- 
tioned integrity.  It  contracted  with  the  International 
Telephone  Manufacturing  Company  of  Chicago  for 


four  sections  of  switchboard  with  an  ultimate  ca- 
pacity for  12,000-line,  lamp-signal,  central-energ-y, 
jnultiple  equipment,  with  long-distance  central-en- 
ergy telephones.  The  exchange  is  located  in  the 
Golden  Block,  on  Michigan  Avenue,  wdiich  allows 
for  extending  space  to  make  the  necessary  increase. 

Fig.  I  shows  four  sections  of  the  original  installa- 
tion of  switchboard.  The  board  is  constructed  in 
sections  with  a  capacitj'  for  installing  the  necessary 
multiple  jacks  for  the  ultimate  equipment  of  12,000 
subscribers"  lines.  The  sections  are  built  of  heavy 
architectural  iron  and  are  firmly  braced  to  make 
them  strong  and  rigid.  The  cabinet-work  is  of 
heavily  polished,  dark  mahogany.  The  plug-board 
and  the  pilot-lamp  panel,  back  of  the  plug-board,  are 
covered  with  mahogany-stained  heavy  belt  leather 
one-eighth  of  an  inch  in  thickness.  The  first  posi- 
tion is  provided  with  the  necessary  multiple  jacks 
as  an  annex  to  the  second  position.  The  second  and 
third  positions  are  arranged  for  installing  the  neces- 
sary incoming  trunk-line  equipments.  The  fourth 
position  is  equipped  for  20  long-distance  toll  lines 
and  arranged  as  extensions  for  a  main  toll  board. 
The  remainder  of  the  board  is  equipped  for  regular 
city  exchange  lines. 

The  toll-line  signals  are  high-wound  tubular  drops, 
with  drop  shutters  of  the  regular  size.  The  local 
subscriber's  line  signal  is  a  one-third-candlepow'er 
lamp   mounted    in    an    opaque   tube   pro\'ided   with    a 


scribers  hearing  operators  in  adjoining  positions,  but 
so  they  will  transmit  clearly  and  distinctly  conversa- 
tion spoken  directly  into  the  mouth-piece  in  a  very 
low  tone  of  voice.  This  is  a  feature  for  which  this 
make  of  transmitter  is  especially  adapted.  The 
transmitters  are  suspended  on  a  pair  of  cords,  sup- 
ported by  an  adjustable  extension  arm.  These  arms 
are  constructed  of  heavily  nickel-plated  brass  on 
which  are  mounted  oxidized  hangings  with  pulleys. 
The  transmitter  cords  are  supplied  with  proper 
weights  so  the  transmitters  may  be  lowered  or 
heightened  as  required,  and  the  arm  is  so  arranged 
that  it  may  be  extended  or  shortened,  if  necessary. 
The  operators'  receivers  are  provided  with  a  cord 
and  plug,  so  they  may  be  attached  and  detached  at 
a  cut-in  jack  in  each  position,  mounted  underneath 
the  key  shelf. 

The  key  shelves  are  constructed  of  five  layers  of 
the  wood  of  which  the  board  is  constructed,  glued 
together,  the  grain  of  the  two  outside  and  central 
layers  running  lengthwise  and  the  grain  of  the  other 
two  layers  running  crosswise,  'The  ringing  and 
listening  keys  are  mounted  on  the  bottom  of  the 
shelves'  with  the  lever  passing  through  the  shelf,  sup- 
plied at  the  top  with  a  proper  nickel-plated  brass 
sliding  escutcheon  to  prevent  dust  entering.  The 
sets  of  ringing  springs  and  listening  springs  are 
mounted  one  above  the  other,  firmly  clamped  in  a 
hard  rubber  block.     This  arrangement  of  the  springs 


FIG,     I,       CO-OPERATIVE   TELEPHONE    EXCHANGE    IN    DETROIT. — SWITCHBOARD    (INITIAL    INSTALLATION), 


small  opalescent  Jewel,  set  in  a  shouldered  brass  cap, 
to  allow  it  to  be  readily  inserted  into  the  socket  or 
removed  from  the  front  of  the  board.  The  lamp- 
signal  jacks  are  arranged  in  banks  of  10  and  are 
mounted  in  hard  rubber  strips  provided  with  a  well- 
braced  brass  rail  support.  The  banks  of  lamp  jacks 
are  so  constructed  that  they  may  be  readily  installed 
or  removed  from  the  front  of  the  board. 

Alternating  with  the  strips  of  lamp  jacks  and  cor- 
responding in  number  are  mounted  the  necessary 
answering  jacks.  The  answering  jacks  are  arranged 
in  banks  of  10  and  are  constructed  with  their  springs 
firmly  clamped  in  strips  of  hard  rubber  and  securely 
supported  by  a  front  piece  of  heavy  brass  rail,  pro- 
vided on  its  front  and  back  with  strips  of  hard 
rubber  perfectly  insulating  the  ferules  of  the  spring 
jacks  from  the  frame.  The  multiple  jacks  are  ar- 
ranged in  banks  of  20,  mounted  on  three-eighths- 
inch  centers,  with  the  construction  of  the  banks  the 
same  as'  the  answering  jacks,  making  the  banks 
strong,  rigid   and   durable. 

The  banks  of  multiple  jacks  are  so  constructed 
that  they  may  l>e  readily  fastened  or  loosened  from 
the  front  of  the  board,  and  having  their  front  piece 
of  a  heavy  brass  rail,  making  them  perfectly  straight 
and  rigid,  enables  taking  out  a  strip  at  any  part  of 
the  position  without  disturbing  those  above  the  strip 
removed. 

Each  operator's  position  is'  equipped  with  a  long- 
distance transmitter  of  the  International  patented 
type,  mounted  in  a  strong  oxidized  brass  case.  The 
switchboard  transmitters  are  adjusted  to  avoid  tak- 
ing up  side-tone  as  much  as  possible,  to  prevent  sub- 


allows'  the  use  of  heavy  and  long  springs,  to  prevent 
their  breaking,  and  makes  a  small  and  compact  key 
to  enable  mounting  the  required  number  in  one  line 
in  each  operator's  position.  The  key  springs  are  of 
german  silver  and  provided  with  platinum  contacts. 
The  keys  are  constructed  with  the  terminals  of  both 
the  ringing  and  listening  set  at  one  end,  enabling 
the  making  of  all  connections  from  one  side  with 
one  key  cable,  leaving  the  springs  and  contact  points 
open   and  free  for  convenient  inspection. 

Supervisory  clearing-out  lamps,  one  for  each  board, 
are  mounted  on  the  plug  board  between  the  plugs 
and  the  keys.  The  clearing-out  signals  consist  of 
one-third-candlepower  lamps,  mounted  in  an  opaque 
tube  similar  to  the  line  signal  and  provided  with  an 
opalescent  jewel,  set  in  a  shouldered  brass  cap,  sup- 
plied with  an  arched  wire  guard  to  prevent  the 
breaking  of  the  opal  from  impact  of  the  plugs'  and 
also  provide  the  means  for  conveniently  removing 
the  lamps  from  the  top  of  the  board  without  the  use 
of  special  tools.  The  supervisory  lamp  sockets  or 
jacks  are  mounted  individually  on  the  bottom  of 
the  plug  board.  The  clearing-out  lamp  opal  with 
guard  is  so  constructed  as  to  prevent  the  accumula- 
tion of  dust. 

Plugs  are  made  small  and  compact  to  allow  two 
or  more  being  placed  in  adjoining  multiple  jacks, 
mounted  on  three-eighths'-inch  centers.  The  sleeve 
of  the  plug  is  of  black  polished  hard  rubber  and  is 
mounted  so  as  to  allow  its  turning  on  the  shank,  to 
avoid  twisting  the  plug  when  inserting  and  kinking 
the  cord,  and  reducing  the  cord  trouble  to  a  mini- 
mum.    The  plug  sleeve  is  fastened  with  a  set  collet 


ago 

screwed  on  to  the  shank  from  the  front  or  tip  end, 
to  save  using  a  set  screw  through  the  sleeve,  thus 
avoiding  the  breakap'e  of  the  shell. 

Each  equipped  operator's  position  is  provided  with 
three  pilot  signals,  one  for  indicating  in  connection 
with  the  subscriber's  line  signal,  one  to  show  in 
connection  with  the  supervisory  clearing-out  signal 
and  one  for  use  in  the  ringing  circuit.  The  pilot 
signals  are  one-third-candlepower  lamps,  mounted 
in  opaque  tubes,  provided  with  large  brass  cup  re- 
ceptacles into  which  are  mounted  the  colored  prism 
bullseyes.  The  pilot-lamp  sockets  are  so  constructed 
that  they  may  be  readily  removed  from  the  front  of 
the  board,  the  same  as  the  line  or  clearing-out  sig- 
nals. 

This  arrangement  of  the  ringing  and  listening 
keys,  lamp  signals,  lamp  jacks  and  spring  jacks 
leaves  all  working  parts  of  an  equipment  readily  ac- 
cessible for  inspecting  and  testing  from  the  front 
of  the  board. 

Fig.  2  shows  the  distributing  board  with  lightning- 
arrester  board  and  relay  rack  for  the  original  in- 
stallation of  600  lines.  The  line  side  of  the  dis- 
tributing board  is  arranged  with  immediate  capacity 
for  800  pairs  of  cables'.  On  the  switchboard  side 
of  the  distributing  board  are  mounted  700  pairs 
of  carbon  lightning  arresters  with;  self-soldering  coil 
protectors. 

The  relay  rack  is  divided  in  sections  for  500  lines 
to  the  section.  The  rack  is  constructed  of  heavy 
architectural    iron,    well    braced -to    make    it    strong 


FIG.    2.       CO-OPERATIVE    TELEPHONE    EXCHANGE    IN 

DETROIT. — DISTRIBUTING    AND 

RELAY    FRAMES. 

and  rigid.  The  relays  are  mounted  in  strips  of  10. 
They  are  constructed  with  an  iron-clad  shell  com- 
pletely enclosing  the  winding  in  iron  when  the  arma- 
ture is  dravvn  up.  The  springs  are  constructed  of 
German  silver  and  are  of  ample  length  to  insure  ac- 
curacy of  their  operation.  All  contacts  are  provided 
with  platinum.  The  relays  are  so  constructed  and 
mounted  that  they  may  be  readily  removed  or  in- 
spected. In  addition  to  the  iron  shell,  the  complete 
relay  is  individually  enclosed  with  a  heavy  brass 
tube  or  cap,  screwed  on  to  a  threaded  base,  thus 
avoiding  any  possibility  of  rust  or  dust  entering  the 
working  parts'.  At  the  bottom  of  the  relay  rack  is 
mounted  a  heavy  marble  slab  containing  fuses  for 
the  leads  to  the  relays  to  properly  protect  the  coils. 

The  cables  from  the  relay  rack  and  the  distribut- 
ing board  are  run  to  the  switchboard  on  a  Strongly 
constructed  iron  cable  chute  or  rack,  well  supported 
and  braced  to  make  it  strong  and  rigid. 

The  distributing  board  and  relay  rack  are  so  con- 
structed that  they  may  be  extended  at  any  time  up 
to  the  full   ultimate  capacity  of  the   exchange. 

Fig.  3  shows  the  power  switchboard,  charging 
machine,  main  and  emergency  ringing  machines. 
The  power  board  is  built  of  a  heavy  marble  slab,  sup- 
ported by  an  architectural  iron  rack  of  strong  and 
rigid  construction.  It  is  provided  with  the  necessary 
ammeters,  voltmeters,  voltmeter  switch,  circuit- 
breaker,  starting  boxes,  field  rheostat  and  the  neces- 
sary double-pole  copper-blade  knife  switches  for 
properly  controlling  the  .system.  Fig.  4  shows  one 
set  of  the  battery  plants,  consisting  of  12  cells  of 
lank   Clilnriile    accumulators   in   lead-lined    tanks. 
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Among  the  first  long-distance  connections  over  the 
new  Independent  lines,  one  which  shows  the  value 
as  well  as  quality  and  efficiency  of  the  service,  was 
a  conversation  from  one  of  the  stations  in  Detroit 
with  the  Grand  Rapids  exchange,  carried  on  con- 
tinuously and  uninterrupted  for  two  hours  and 
IS  minutes,  the  regular  toll  charges  amounting  to 
nearly    $10. 

Recurring  again  to  the  People's  Telephone  propo- 


FIG.    3. 


CO-OPERATIVE    TELEPHONE   EXCHANGE   IN 
DETROIT. — POWER    PLANT. 


sition,  some  further  facts  may  be  given.  Some  time 
ago  the  Everett-Moore  syndicate,  which  was  anxious 
to  close  out  its  telephone  interests,  so  that  Mr. 
Henry  A.  Everett  might  give  his  whole  attention 
to  street-railway  matters,  placed  the  uniinished  Peo- 
ple's telephone  plant  in  the  hands  of  John  B.  Corliss, 
with  instructions  to  urj'load  it  as  soon  as  possible. 
The  company  has  already  sunk  about  $400,000  in 
conduits,  pole  lines  and;the  foundation  for  a  central- 
exchange  building,  and  it  has  been  estimated  that 
it  would  take  $i,ooo,cod  to  complete  the  plant.  Mr. 
Corliss  invited  a  number  of  capitalists  and  telephone 
men  from  other  cities  to  look  over  the  ground,  includ- 
ing representatives  of  the  Stromberg-Carlson  Tele- 
phone Manufacturing  Company  of  Chicago,  which  is 
interested  in  many  Independent  telephone  plants. 
As  a  result  of  the  visit  a  contract  for  the  purchase 
of  the  People's  telephone  plant  has  been  made,  and 
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CO-OPERATIVE   TELEPHONE   EXCHANGE  IN 
DETROIT. — Sr^ORAGE   BATTERY. 


Mr.  Corliss  went  before  the  council  with  a  petition 
for  a  franchise,  the  new  owners  having  only  ar- 
ranged to  buy  the  equipment  of  the  People's  com- 
pany. They  do  not  care  to  be  bound  by  the  Everett- 
Moore  franchise.  Mr.  Corliss  has  given  out  a  state- 
ment, in  which  he  says  that  the  new  organization 
is  made  up  of  wealthy  men  in  other  cities,  composed 
of  Eugene  H.  Satterlee,  vice-president  of  the  Ger- 
man-American Bank  and  president  of  the  Rochester 
Home  Telephone  Company  of  Rochester,  N.  Y. ; 
Thomas  W.  Finucane,  general  manager,  and  Alfred 
Slromberg,     president     of     the     Stromberg-Carlson 
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Telephone  Manufacturing  Company  of  Rochester 
and  Chicago;  Arnold  Kalman,  a  capitalist  of  St. 
Paul,  Minn.,  and  president  of  the  Interstate  Invest- 
ment Company  of  that  city ;  Henry  Koehler,  Jr., 
president  of  the  Germania  Trust  Company  of  St. 
Louis,  Mo.,  and  Joseph  J.  Helm,  president  of  the 
Kansas  City  Home  Telephone  Company,  Kansas 
City,  Mo.  The  Federal  company  has  some  $400,000 
invested  in  Detroit,  and  while  the  purchase  price  is 
not  given  out,  it  is  known  that  it  allowed  a  liberal 
discount  from  that  figure.  The  money  has  not  yet 
been  passed,  but  the  sale  of  this  plant  will  do  much 
toward  straightening  out  the  Federal  Telephone 
tangle.  The  sale  of  the  People's  Telephone  plant 
disposes  of  the  last  property  owned  by  the  Federal 
Telephone   Company  which  is  not  producing. 


The  Indiana  Soldiers'  Monument. 

By  R.  D.  Fisher. 

A  few  years  after  the  close  of  the  Civil  War  the 
subject  of  erecting  a  monument  to  commemorate 
the  valor  of  Indiana  soldiers  began  to  command 
consideration.  After  raising  $21,000  by  popular  sub- 
scription an  appeal  was  made  for  state  aid,  and  the 
General  Assembly  of  1887  made  an  appropriation 
of  $200,000.  Succeeding  Legislatures  made  additional 
appropriations  as  the  work  progressed,  and,  as  the 
monument  now  stands,  completed,  it  represents  a 
total  expenditure  of  $600,000. 

The  shaft  was  designed  by  Bruno  Schmitz  of  Ber- 
lin, and  is  built  entirely  of  Bedford  or  Indiana 
oolitic  limestone,  including  the  massive  sculptured 
groups  on  either  side,  and  heroic  figures  represent- 
ing the  various  branches  of  the  army  and  navy.  The 


INDIANA    SOLDIERS     MONUMENT. 

crowning  figure,  representing  "Victory,"  is  38  feet 
in  height,  standing  on  a  globe.  This  is  of  bronze 
and  was  designed  by  George  W.  Brewster.  The 
stone  shaft  is  ornamented  with  four  bronze  astragals, 
the  larger  two  of  these  symbolizing  the  army  and 
navy.  In  addition  to  the  monument  proper  there 
are  subsidiary  statues  in  bronze  of  George  Rogers 
Clark,  representing  the  overthrow  of  British  power 
in  Vincennes  in  1779;  of  William  Henry  Harrison, 
the  hero  of  Tippecanoe;  of  James  Whitcomb,  who 
was  governor  of  the  state  during  the  Mexican  War, 
and  of  Oliver  P.  Morton,  Indiana's  great  Civil  War 
governor.  On  the  east  and  west  sides  of  the  monu- 
ment are  immense  fountains,  flowing  into  great 
pools,  producing  a   fine  spectacle. 

The  cornerstone  of  the  monument  was  laid 
August  22,  1889,  and  General  Benjamin  Harrison, 
then  president  of  the  United  States',  was  one  of  the 
speakers.  The  work  was  completed  in  the  winter  of 
1901,  and  the  monument  was  formally  dedicated  on 
May  15,  1902.  The  dedicatory  services  were  under 
the  auspices  of  the  Grand  Army  of  the  Republic,  and 
the  occasion  was  one  of  the  most  memorable  in  In- 
diana's history. 

The  height  of  the  monument  from  the  street 
level  is  285  feet,  six  inches.  The  diameter  of  plaza 
surrounding  the  monument  is  342  feet,  seven  inches. 
The  foundation  measures  69  by  53  feet,  and  the  shaft 
at  the  top  is  13  feet  square.  The  balcony,  229% 
feet  above  the  ground,  is  reached  by  an  electric  ele- 
vator or  a  spiral  stairway,  consisting  of  325  steps. 
Below  the  balcony  is  a  bronze  astragal,  bearing  the 
dates  1861-1865,  on  the  four  sides  of  the  shaft,  illu- 
minaled   by   electricity.     Midway   on   the  shaft   is   a 
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second  bronze  astragal,  emblematic  of  tlic  navy,  and 
further  down  a  third  bronze  astragal,  representing 
the  army.  On  the  east  and  west  sides  of  the  monu- 
ment arc  the  two  largest  groups  that  have  ever 
been  carved  out  of  stone — the  one  on  the  east  rep- 
resenting War,  the  other  Peace.  On  the  south 
front  are  two  heroic  statues,  each  cut  out  of  a  huge 
block  of  stone ;  one  represents  Infantry,  the  other  an 
ideal  Cavalry  Scout.  On  the  north  front  are  the 
artillery  and  navy  representatives.  On  the  east 
and  west  sides  of  the  terrace  are  cascades,  over  each 
of  wliich  flow  7,000  gallons  of  water  a  minute. 

Indianapolis  citizens  proudly  declare  that  no  spot 
exists  in  the  republic  more  fit  for  the  most  impos- 
ing monument  ever  erected  to  commemorate  the 
valor  of  the  soldiers  of  any  country.  The  effect  is 
impressive.  From  long  distances  the  beautiful  figure 
of  "\"ictory,"  which  crowns  the  shaft,  may  be  seen 
hearing  aloft  the  torch  which  she  holds  in  her  hand. 
The  stranger  who  enters  the  city  on  any  of  the 
numerous  interurban  electric  roads  which  converge 
at  Indianapolis  may.  from  the  car  window,  catch  a 
glimpse  of  this  magnificent  testimonial  to  the  valor 
of  210,497  Indiana  soldiers. 

Electrical  and  Mechanical  Equipment. 

To  the  electrical  visitor  the  electrical  and  mechan- 
ical equipment  of  this  imposing  monument  is  of  more 
than  passing  interest.  The  foundations  of  the  heavy 
mass  of  stone  extend  30  feet  below  street  level,  and 
in  the  crypt  beneath  the  shaft  is  located  the  machin- 
ery- for  pumping  water  for  the  cascades  and  for  op- 
erating the  electric  elevator,  as  well  as  the  apparatus 
controlling  the  heating,  lighting  and  ventilating  .sys- 
tems. 

The  water  to  supply  the  cascades  is  pumped  from 
two  deep  wells,  285  feet  deep,  by  two  Connersville 
rotary  pumps,  which  have  a  capacity  of  7,000  gallons 
a  minute.  The  suction  pipe  and  discharge  pipe  are 
each  17  inches  in  diameter.  Each  pump  is  operated 
by  a  6o-horsepower,  220-volt,  direct-current  Jenney 
motor.  There  are  two  pumping  outfits,  one  on  the 
east  side  and  one  on  the  west  side  of  the  crypt.  In 
each  case  the  pump  is  belted  to  the  motor. 

Another  pumping  set  consists  of  a  lo-horsepower 
Jenney  motor  driving  a  Dean  duplex  pump,  with 
cylinders  six  by  12  inches  in  dimension  and  located 
20  feet  below  the  floor  of  the  crypt.  This  pump  is 
operated  at  38  revolutions  a  minute  and  furnishes 
the  water  for  the  four  drinking  fountains. 

The  elevator  motor  is  a  220-volt,  20-horsepower 
machine.  The  elevator  mechanism  is  of  the  drum 
type,  and  is  located  in  the  crypt.  The  elevator  has  a 
lift  of  190  feet  and  has  a  counterbalance,  drum  and 
cage,  after  the  usual  fashion.  The  speed  is  190  feet 
a  minute.  The  elevator  has  2,.300  feet  of  five-eighths- 
inch  cable  and  has  a  mechanical  control,  operated 
from   the   cage. 

About  the  base  of  the  monument  are  eight  highly 
ornamented  pillars,  and  on  these  are  supported  48 
i.200-candlepower  arc  lamps.  These  lamps  are  sus- 
pended on  cables,  w-hich  are  easily  lowered  for  trim- 
ming. There  are  also  ioo  i6-candlepqwer  incandes- 
cent lights  on  the  massive  lamp  pillars.  Current  is 
furnished  by  the  Indianapolis  Light  and  Power  Com- 
pany to  these  lamps  and  also  to  several  hundred 
other  incandescent  lamps  at  the  top  of  the  shaft  and 
within  it. 

The  heating  is  by  a  blast  system.  There  are  2,200 
feet  of  steam  coils.  Condensation  from  the  steam 
coils  runs  into  a  trap,  and  from  the  trap  to  a  temper- 
ing coil  in  the  air  duct.  Cold  air  is  brought  through 
the  tempering  coil,  then  to  an  electrically  driven 
fan,  and  from  the  fan  through  the  steam  coil,  and 
thence  distributed  through  galvanized  pipes  to  reg- 
isters. The  system  has  an  automatic  valve  on  the 
steam  line  and  when  the  temperature  rises  to  70° 
this  device  shuts  off  the  steam.  The  steam  heat  is 
furnished  by  the  Merchants'  Steam  Heating  and 
Lighting  Company  of  Indianapolis  and  the  steam 
pressure  is  five  pounds. 

Colonel  G.  W.  Parker  is  superintendent  of  the 
iTionument.  An  engineer  and  a  patrolman  complete 
the  staff. 


Severe  Test  of  Turret  Mechanism. 

.■\5  a  result  of  recent  successful  firing  tests  carried 
on  by  the  French  Navy  Department  against  the 
turret  of  the  battleship  Sufifren,  the  French  Ad- 
miralty has  decided  to  equip  all  its  modern  ships 
with  electric  power  instead  of  hydraulic  for  turret 
mechanism.  The  tests  were  conducted  in  the  harbor 
of  Brest,  two  full  service  charges  from  a  12-inch 
gun  being  fired  at  the  turret  at  a  distance  of  100 
meters  (328  feet).  Both  projectiles  were  broken 
against  the  turret  without  damaging  the  armor  plate. 
That  no  derangement  of  the  turret  mechanism  was 
caused  by  the  shock  was  evident  from  the  fact  that 
after  the  shots  had  been  fired  the  mechanism  was 
electrically  operated  with  exactly  the  same  amount 
of  current  as  before  the  experiment,  and  no  added 
friction  was  perceptible. 


Single-phase  Electric  Traction  in 
Germany.' 

Bv   Frank   H.   Mason. 

A  practical  experiment  of  the  highest  importance 
and  interest  in  the  development  of  electrical  railway 
service  is  now  in  progress  on  a  suburban  line  be- 
tween Niederschonweide  and  Spindlersfelde,  in  the 
southeastern   quarter    of    Berlin. 

During  the  last  week  there  has  been  in  daily  op- 
eration a  car  driven  by  a  new  motor,  invented  by 
a  young  Austrian  electrician  and  built  from  his 
plans  by  the  Union  Electric  Company  of  Berlin. 
This  motor  achieves,  with  apparently  entire  suc- 
cess, what  has  not  been  accomplished  hitherto — at 
least  not  in  Europe — viz.,  it  propels  the  full-sized 
service  car  at  any  desirable  degree  of  speed  without 
employing  any  cumbrous  and  expensive  regulating 
devices,  while  deriving  its  energy  from  a  single- 
phase  alternating  current  of  6,000  volts,  carried 
along  the  line  on  one  small  trolley  wire  and  deliv- 
ered directly  to  the  motor  without  conversion  to  a 
lower  voltage  or  a  continuous  current. 

The  far-reaching  importance  of  this  demonstra- 
tion— which  will  be  at  once  recognized  by  every 
electrical  engineer — will  be  apparent  when  it  is  re- 
membered that  electric  traction,  which  has  proved 
so  effective  and  economical  for  interurban  and  sub- 
urban service,  has  met  hitherto  some  very  serious 
economic  difficulties  when  applied  to  long  distances. 
The  method  heretofore  employed  has  been  to  send 
over  the  line  alternating  currents  of  high  pressure 
which  are  taken  off  at  intervals  by-  sub-stations 
equipped  with  step-down  conveirters  that  reduce  it 
to  a  continuous  current  of  low  voltage,  wliich  is  fed 
into  the  trolley  wire  or  third  rail,  and  thus  trans- 
mitted to  the  motors  of  passing  trains.  As  already 
noted,  this  works  very  well  for  short  lines,  such  as 
are  required  in  city  and  suburban  trsTnsit,  and  which 
are  thronged  with  constant  trafiic.  But  when  the 
proposition  is  to  extend  the  same  practice  to  a 
standard  railway,  connecting  two  cities  from  100 
to  300  miles  apart,  the  cost  of  the  installation  and 
working  expenses  become  practically  prohibitive. 
Besides  the  frequent  sub-stations  equipped  with 
transformers  capable  of  converting  the  high-voltage 
alternating  current  into  a  low-pressure  continuous 
one,  there  is.  the  question  of  heavy  copper  conduct- 
ors throughout  the  line,  and  this,  added  to  the  fact 
that  the  transformers  and  rotary  converters  must 
stand  idle  except  wdien  the  converted  current  is 
taken  off  and  used  by  some  passing  train,   has  hith- 


strated  by  the  tests  now  in  progress  is  the  effective- 
ness of  the  new  motor  for  the  special  purpose  to 
which  it  is  applied.  No  sparking  or  other  technical 
difficulty  appears  thus  far  to  shadow  the  success  of 
the  experiments.  The  system  eliminates  the  ex- 
pensive sub-stations,  with  their  heavy  initial  out- 
lay and  operating  expenses,  and  is  so  simple  and 
direct  in  its  working  that  it  may,  at  least  in  theory. 


SINGLE-PHASE    ELECTRIC   TRACTION   IN    GERMANY. 
— OVERHEAD    CONSTRUCTION. 

be  applied  to  lines  several  hundred  miles  in  length. 
If  the  distances  are  very  great,  of  course,  the  power 
may  be  transmitted  from  a  distant  waterfall  or 
steam  plant  at  any  desired  pressure — say,  20,000  or 
50,000  volts — and  then  reduced  in  ordinary  trans- 
formers, requiring  no  especial  care,  to  the  working- 
line  voltage  of,  say,  6,G00  or  more.  The  present 
tests  are  over  a  line  of  three  or  four  miles  in  ex- 
tent,   the    length    being    immaterial.     There    may    be 


SINGLE-PHASE   ELECTRIC   TRACTION    IN    GERMANY. — MOTOR    CAR. 


erto  rendered  the  proposition  economically  unten- 
able. 

When  the  high-speed  experiments  were  tried  last 
year  on  the  government  railway  line  between  Mari- 
enfelde  and  Zossen,  an  alternating  three-nhas'e  cur- 
rent of  10,000  to  12,000  volts  was  carried  along 
the  line  on  three  copper  wires  and  conducted  thence 
by  trolleys  to  transformers  carried  under  the  floor 
of  the  car,  whence  it  was  transformed  to  1,150  to 
1,800  volts  and  passed  into  the  three-phase  induction 
motors.  The  car,  as  will  be  remembered,  easily  at- 
tained a  speed  of  140  to  150  kilometers  an  hour^  at 
which  pace  the  rails  began  to  give  way.  The  fur- 
ther experiments'  had  to  be  postponed  until  a  more 
solid  and   substantial   track   could  be  provided. 

The  present  experiment  has  therefore  a  wholly 
different  purpose.  It  involves  no  question  of  ex- 
treme high  speed,  but  rather  the  transmission  of  a 
single-phase  alternating  current  at  a  voltage  (6,000 
volts  in  this  case)  sufficient  to  carry  it  over  a  long 
line  on  a  small  and  relatively  inexpensive  wire,  and 
the  direct  use  of  the  current,  without  transformation, 
by  a  motor  capable  of  running  economically  at  any 
desirable  speed  and  which  fulfills  all  the  other  re- 
quirements  of   electric   traction.     The  point   demon- 

I.  Mr.  Mason  is  United  Slates  consul-iieneral  in  lierlin.  Ger- 
many, and  tliis  is  one  of  his  reports,  dated  AiiKnst  27tli.  It  will  be 
read  with  interest  by  tliose  conversant  with  single-phase  traction 
work  in  this  country. 


encountered  new  technical  difficulties'  when  this  dis- 
tance is  increased  to  as  many  hundred  miles,  but 
such  difficulties  are  only  such  as  may  be  met  in  any 
long-distance  transmission,  and  such  as  electrical 
science  at  its  present  stage  is  fully  prepared  to  over- 
come. The  new  motor  is  believed  to  have  bridged 
the  chasm  and  opened  the  way  to  economical,  and 
tnerefore,  practical,  long-distance  electric  traction  on 
railways  of  standard  capacity. 


Trade  Journals  and   the    Export   Trade. 

After  giving  a  list  of  trade  journals  published  in 
Germany,  Ernest  L.  Harris,  United  States  commer- 
cial agent  at  Eibenstock,  in  a  recent  report  says: 
"What  the  trade  journal  accomplishes  for  the  inter- 
state commerce  of  any  one  country,  certain  journals 
now  in  circulation  are  accomplishing  for  interna- 
tional commerce.  The  American  trade  journals  on 
file  in  the  various  consulates,  chambers'  of  com- 
merce and  other  merchant  organizations  in  Europe 
are  unquestionably  furthering  the  interests  of  our 
export  trade.  The  advertisements  in  them  may  not 
always  produce  business  at  the  outset,  but  they  lead 
to  inquiries  along  certain  lines  of  manufacture 
which,  if  carefully  answered,  lead  to  the  desired 
trade  openings  abroad." 
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Detroit  has  been  a  storm-center  in  telephone  his- 
tory during  the  last  six  or  seven  years.  At  the  present 
time  the  Michigan  Telephone  Company  (Bell)  is 
in  the  hands  of  a  receiver.  It  operates  the  attenu- 
ated remains  of  a  former  Independent  concern  which 
it  absorbed.  Another  Independent  company  op- 
erates a  small  modern  exchange  to  give  connection 
with  out-of-town  opposition  lines.  A  third  Inde- 
pendent company,  witli  a  partially  completed  plant, 
has  just  been  sold,  and  other  projects  are  in  the 
air.  An  illtistrated  article  in  this  issue  gives  a  good 
idea   of   the  complicated   situation. 


We  are  sure  that  a  large  proportion  of  the  readers 
of  the  Western  Electrician  will  be  interested  in  Mr. 
Haskins'  "Reininiscences  of  an  Electrical  Inspector," 
the  publication  of  which  is  begun  in  this  issue. 
Together  with  many  anecdotes,  some  of  them  amus- 
ing, of  the  early  days  of  electric-light  and  power 
distribution  in  Chicago — if  there  can  be  any  "early 
days,"  in  the  common  acceptance  of  the  term,  to  an 
industry  still  youthful,  although  not  in  its  infancy — 
many'  hints  of  practical  value  are  given.  It  is  well, 
on  occasion,  to  look  back  on  the  path  of  progress, 
to  observe  the  steps  by  which  we  have  advanced, 
that  we  may  proceed  more  surely  in  the  future. 
This  retrospect,  in  the  matter  of  electrical  inspection, 
Mr.  Haskins  enables  us  to  take,  drawing  on  his 
ample  stores  of  experience  for  the  benefit  of  the 
readers  of  this   journal. 


When  the  labor  problem  becomes  mixed  v,-ith 
the  race  problem  results  that  are  bound  to  be  in- 
teresting and  that  may  become  important  are  to  be 
looked  for.  At  the  recent  convention  of  the  Inter- 
national Brotherhood  of  Electrical  Workers  in  Salt 
Lake  City,  as  briefly  reported  in  the  Western  Elec- 
trician, there  was  a  warm  discussion  of  the  pro- 
posal to  admit  the  negroes  of  the  South  into  the 
organization.  The  advocates  of  admitting  the  ne- 
groes rather  than  ignoring  them  carried  the  day, 
and  a  "special  organizer"  was  appointed  to  work 
aiTiong  the  colored  wiremen  and  linemen  and  dy- 
namo tenders  of  the  southern  states  to  bring  them, 
if  not  into  the  society  itself,  at  least  into  an  auxiliary 
organization  to  work  in  conjunction  with  it.  Very 
few  colored  men  are  to  be  found  in  the  North  who 
are  engaged  in  electrical  pursuits,  but  in  the  South 
the  case  is  different,  and  it  wiU  be  interesting  to 
observe  whether  the  white  labor  leaders  of  the 
northern  states  can  induce  the  easy-going  sotithern 
darkies  to  cast  their  lot  with  them.  At  any  rate, 
the  effort  is  one  that  southern  central-station  men 
and   electrical  contractors  will  watch  with  attention. 


Germany's  experience  in  the  electrical  rnanufac- 
turing  industry  contains  lessons  of  value  to  Ameri- 
can electrical  manufacturers.  Through  the  medium 
of  a  report  by  Mr.  Hanauer,  the  deputy  consul-gen- 
eral of  the  United  States  at  Frankfort,  we  learn 
that  the  electrical  industries  of  Germany  form  the 
subject  of  a  brochure  published  by  Dr.  Biirner,  the 
syndic  of  the  Association  for  Guarding  the  Inter- 
ests of  German  Electrotechnics.  This  gentleman 
says  that  in  the  year  igoo  about  2,500,000,000  marks 
($595,000,000)  was  invested  in  that  branch  of  Ger- 
man industry.  The  severe  crisis  which  it  has  under- 
gone, and  from  which  it  still  suffers,  is  due  to  sev- 
eral causes.  One  of  these  is  the  fact  that  the  elec- 
trical companies,  instead  of  confining  their  activity 
to  manufacturing,  engaged  in  promoting  ventures  and 
obtaining  concessions,  and  carried  on  the  building 
of  electric  railways,  lighting  plants,  etc.,  in  the  towns 
and  rural  districts.  It  would  have  been  better  to 
leave  these  enterprises  to  the  municipalities,  financial 
promoters  and  private  coinpanies,  as  was  learned  in 
the  United  States  several  years  ago.  According  to 
the  syndic,  too,  a  great  mistake  was  committed  in 
erecting  and  conducting  branch  electrical  factories 
in  foreign  countries.  This,  it  is  said,  "caused  numer- 
ous competitors  to  spring  up  in  those  countries  and 
led  other  German  companies  to  enter  the  foreign 
business,  thereby  producing  a  sharp  struggle  to  ob- 
tain profitable  orders."  This  statement  is  some- 
what indefiiiite,  and  one  could  wish  for  further  in- 
formation as  to  what  foreign  countries  are  meant 
and  which  were  the  "other  German  companies"  that 
ventured  to  bid  for  foreign  business  against  older 
rivals.  One  would  think  that,  in  surveying  the 
electrical  industry  of  the  whole  country,  it  would 
he  no  concern  of  the  syndic  that  there  was  competi- 


tion among  German  companies  themselves.  Perhaps 
the  association  which  the  gentleman  represents  does 
not  include  all  the  electrical  manufacturing  com- 
panies of  Germany,  although  its  title  is  a  compre- 
hensive one.  At  any  rate,  American  electrical  com- 
panies', which  have  established  a  number  of  branch 
factories  in  various  European  countries,  will  note 
the   statement  with   interest. 

As  a  third  error  Dr.  Burner  natnes  the  practice 
of  the  electrical  companies  of  establishing  installa- 
tion shops  in  all  the  cities  and  large  towns  of  Ger- 
many, instead  of  leaving  that  part  of  the  business 
to  the  resident  contractors  and  installation  concerns. 
Dr.  Burner  does  not  favor  the  plan  of  uniting  the 
German  electrical  companies  in  one  common  concern. 
He  urges  the  formation  of  syndicates  to  regulate  and 
protect  prices'  and  limit  production,  where  such  is 
unprofitable — "trust  methods,"  in  short.  But  the 
main  recommendation  is  to  extend  and  increase  the 
export  trade.  During  1902  Germany  exported  13,- 
499  tons  (of  2,204.6  pounds  each)  of  electrical  ma- 
chinery, 8,481  tons  of  electric  cable,  2,295  ■  tons  of 
arc-lamp  carbons  and  2,206  tons  of  accumulators.  It 
is  evident  that,  in  neutral  markets,  the  American 
manufacturer  must  continually  face  the  keen,  alert, 
well-trained  competition  of  his  German  rival. 


After  20  years  of  litigation  the  Western  Union 
Telegraph  Company  has  "won  out"  in  its  contest 
with  the  American  Bell  Telephone  Company,  now 
known  as  the  American  Telephone  and  Telegraph 
Company,  to  obtain  royalties  from  the  dividends 
froiTi  licensee  telephone  companies.  The  decision 
appears  to  be  filial,  and  the  market  value  of  the 
parent  Bell  company's  stock  has  been  unfavorably 
afi^ected  in  consequence.  Of  course  the  telephone 
company  will  be  obliged  to  make  an  accounting  of 
its  receipts  from  licensee  companies,  and,  apparently, 
it  will  be  compelled  to  pay  over  a  large  sum  of 
money  to  the  telegraph  company.  But  President 
Fish  of  the  American  Telephone  and  Telegraph  Com- 
paity  says  that  "the  estimates  in  the  public  prints 
as  to  this  amount  are  grossly  exaggerated,"  and  of 
course  he  should  know  what  he  is  talking  about. 
Still,  when  one  reflects  that  the  largest  single  item 
of  the  earnings  of  the  American  Telephone  and  Tele- 
graph Company  for  1902  was  set  down  as  "divi- 
dends," being  over  $6,oco,ooo,  it  would  seem  that 
20  per  cent,  of  this  source  of  revenue,  for  a  term 
of  17  years,  would  amount  to  a  pretty  penny,  al- 
though, of  course,  the  amount  would  be  less  in  the 
earlier  years,  and  it  is  to  be  remembered  that  this 
Bell-Western  Union  contract  expired  in  1896.  But 
it  is  evident  that  the  Western  Union  will  have  no 
cause  to  regret  its  early  connection  with  the  tele- 
phone business.  Whether  the  Bell  company  will  be 
in  any  way  seriously  affected  by  the  decision  re- 
mains  to  be  seen. 


In  a  foreign  electro-medical  journal  S.  Leduc, 
whose  investigations  into  the  electrical  production 
of  sleep  have  attracted  wide  attention,  points  out 
that  intermittent  currents  of  low  tension  are  at 
present  the  most  accurate  m^ans  of  diagnosis  at  the 
disposal  of  the  medical  electrician.  It  is  very  im- 
portant that  the  electric  quantities  involved  in  the 
production  of  a  definite  excitation  should  be  capable 
of  precise  specification.  The  author  therefore  de- 
scribes'  the  various  requisites  for  the  purpose.  The 
source  should  be  a  battery  of  primary  or  secondary 
cells  or  a  direct-current  central  station.  There  must 
be  an  arrangement  for  varying  the  potential  in  the 
circuit  very  gradually,  and  there  must  be  an  in- 
terrupter working  at  a  speed  capable  of  accurate 
regulation  and  of  interrupting  the  current  for  any 
given  fraction  of  a  period.  For  this  purpose  Mr. 
Leduc  employs  a  rotary  interrupter  with  two  brushes, 
one  of  wdiich  is. fixed,  while  the  other  is  movable. 
The  adjustment  is'  made  by  shifting  the  movable 
brush,  and  the  period  of  interruption  is  ascertained 
by  means  of  an  aperiodic  inilliaiTimeter.  The  circuit 
is  closed  on  a  non-polarizable  resistance.  Then  the 
potential  is  raised  until  the  ammeter  marks,  say,  10 
milliamperes.  The  movable  brush  is  then  displaced 
until  the  intermittent  current  has  a  strength  of  one 
milliampere.  The  current  then  passes  for  a  tenlli 
of  a  period.  The  author  found  by  this  method  that 
the  electromotive  force  necessary  to  produce  a  given 
excitation  is  a  minimum  when  the  current  passes 
for  one-thousandth  of  a  second.  This  minimum  is 
a  valuable  criterion  for  the  pathological  slate  of  a 
nerve   or  muscle. 


October  17,   1903 


WESTERN     ELECTRICIAN 


293 


Reminiscences  of  an  Electrical  In- 
spector. 

Bv   Clark   C.   Haskins. 
Part   I. 

■|lie  first  publicly  exhibited  electric  lights  in  Chi- 
cago were  placed  at  the  North  Side  waterworks  in 
1879.  A  two-light  Brush  dynamo  was  installed  by 
J.  P.  Barrett,  by  order  of  the  City  Council.  As 
might  have  been  expected,  an  alarming  crop  of  elec- 
tricians, good,  bad  and  worse,  sprang  up  and  raced 
into  the   field   of  electric  lighting,  almost  at  once. 

The  danger,  which  seemed  imminent,  from  the 
ignorant  handling  ot  such  a  subtle  force,  attracted 
the  attention  of  the  fire-insurance  people,  and  in 
order  the  better  to  protect  persons  and  property  the 
City  Council  in  December,  1883,  passed  an  ordinance 
requiring  an  inspection  of  all  installations  and  the 
payment   of  a   fee  to  the  city. 

A  prominent  insurance  man  essayed  to  inspect  an 
isolated  plant,  and  that  he  might  test  his  own  ability 
had  an  electrical  friend  accompany  him,  with  the 
understanding  that  the  friend  should  say  nothing, 
but  keep  close  «atch  and  report  on  the  success 
or  failure  of  the  critic's  work.  It  is  needless  to  say 
that  the  inspection  was  a  brilliant  failure,  and  the 
matter  of  electrical  inspection  was  turned  over  to 
the   city   Fire   Department. 

Mayor  Carter  H.  Harrison,  father  of  the  present 
mayor,  appointed  the  writer  immediately  after  the 
passage  of  the  ordinance,  and,  at  my  request,  the 
matter  was  kept  quiet  until  I  could  do  some  skir- 
mishing among  the  agents  of  the  several  companies, 
as  to  the  capacity  of  their  various  dynamos,  etc. 
During  that  espionage  I  discovered  the  remarkable 
fact  at  every  interview  that  "all  the  other  fellows 
used  from  1%  horsepower  up  for  an  arc  lamp,  but 
mine  onlv  uses  three-quarters  of  a  horsepower  for 
a  better  light  than  any  of  the  rest."  When  it  sub- 
sequently became  known  that  I  was  the  inspector 
these   statements   were   somewhat  modified. 

The  first  plant  inspected  and  passed  was  that  ot 
I  he  late  M.  C.  Bullock,  then  on  Market  Street,  be- 
tween Washington  and  Madison.  Mr.  Bullock  had 
with  him  Mr.  Harold  P.  Brown,  afterward  promi- 
nent in  the  matter  of  electrical  executions  in  the 
state  of  New  York.  A  controversy  had  arisen  be- 
tween Brown  and  the  makers  of  an  incandescent 
lamp  Mr.  Bullock  was  using,  as  to  the  increasing 
resistance  of  the  filament  through   age  of  use. 

Mr.  Brown  appealed  to  me,  and  we  measured  a 
number  of  lamps,  proving  the  fact,  which  Brown 
wrote  the  makers.  A  very  curt  reply  contained  the 
assertion  that  the  young  inspector  had  better  study 
electricity  before  he  undertook  to  criticize  the  man- 
ufacturers. 

Brown's  answer  informed  them  that  the  "young 
man"  referred  to  was  probably  old  enough  to  be 
the  father  of  the  correspondent,  and  was  a  student 
of  electricity  very  likely  before  that  correspondent 
was  born.  A  handsome  apology  and  acknowledgment 
of  error,  which  closed  the  correspondence,  came  in 
a   few  days. 

One  of  the  first  plants  which  I  took  in  hand  was 
that  of  a  prominent  merchant  whose  capacity  for 
words  which  do  not  look  well  in  print  was  proverbial. 
In  the  conversation  which  follows  the  reader  may 
imagine  as  much  unseemly  language  as  he  sees  fit- 
he  will  not   exceed  the  fact. 

Introducing  myself  modestly  as  possible,  after 
stating  what  1  had  come  to  do,  I  listened  to  some- 
thing like  this: 

•'My  plant  is  all  right.  The  city  has  nothing  to 
do  with  my  private  affairs.  I  pay  taxes  for  pro- 
tection. I  won't  do  a  thing.  You  have  no  right 
to  shut  me  down.  I  dare  you  to.  Why  do  you 
jump  on  me?  Go  somewhere  else,"  etc.  A  friend 
of  mine  was  appealed  to  by  the  merchant  to  know 
if  I  would  shut  him  down,  if  he  didn't  make  con- 
nections as  ordered.  What  he  learned  changed  his 
mind  evidently,  for  on  a  second  visit  I  found  re- 
pairs in  full  swing,  and  a  very  gentlemanly  recep- 
tion was  accorded  me. 

In  contrast  with  the  methods  now  in  vogue,  I 
may  mention  that  one  of  the  earliest  scries  arc  plants 
installed  was  of  naked  wire,  stapled,  and  with  the 
line  grounded  at  both  terminals. 

An  incandescent  plant  was  a  neighborhood  affair. 
Several  houses  were  wired  and  fed  from  a  dynamo 
installed  under  a  horse's  stall.  The  number  of  lights 
wired  for  was  far  in  excess  of  the  generator's  ca- 
pacity. So  when  house  No.  i  was  going  to  have 
a  party  or  other  call  for  extra  illumination,  houses 
Nos.  2,  3  and  4  were  all  invited,  and  house  No.  i 
got   the   entire   output    of   the    machine. 

Up  to  this  time  I  he  greater  pari  of  the  wire  used 
was  the  so-called  underwriters'  wire,  which  after- 
ward became  "utidertakcrs' "  wire.  Rubber-covered 
wires   were   slowly   making  a   place   for  themselves, 


which  in  some  instances  they  subsequently  lost 
through  imperfect  manufacture,  either  in  thickness 
or   quality. 

Two  classes  of  so-called  electricians  had  sprung, 
mushroom-like,  into  existence.  These  were  classified 
by  the  better  informed.  One  was  known  as  S.  T. 
electricians,  whose  sign  over  the  door  of  the  little 
shop  informed  the  public  that  the  electrician  sharp- 
ened mowers,  mended  bicycles  and  umbrellas,  did 
all  kinds  of  electrical  and  speaking-lube  work — a 
speaking-tube  electrician. 

The  second  was  on  the  constant  hunt  for  a  book 
that  would  tell  him  all  about  electricity,  and  was 
ever  inventing  some  impossible,  if  not  dangerous, 
machine  or  method,  and  was  really  the  worse  of 
the  two — a  P.  L.  (Public  Library)  electrician.  These 
two  were,  and  still  are,  the  bane  of  the  inspector ; 
and  when  combined  with  an  intent  to  swindle,  are 
dangerous  in  the  extreme.  After  20  years'  expe- 
rience the  race  unfortunately  is  not  entirely  extinct 
up  to  date. 

Of  course,  one  of  the  prime  causes  of  fire  from 
electricity  is  ground  contact.  If  the  first  ground 
could  always  be  kept  off,  there  would  obviously  be 
no  second  contact,  and  it  is  the  second  which  com- 
pletes the  circuit,  and  makes  the  trouble.  Rules 
requiring  a  test  at  very  limited  periods  of  time  are 
now  enforced  so  far  as  possible,  which  greatly 
eliminates  this  species'  of  danger. 

Some  curious  instances  of  grounds  may  not  be 
uninteresting. 

On  the  West  Side  a  line  had  been  run  from  the 
plant  across  the  street  to  furnish  lights  for  a  hotel. 
I  found  the  line  grounded,  and  examination  showed 
that  a  spider  had  made  his  web  in  contact  with  the 
underwriters'  wire,  which  was  damp,  at  the  en- 
trance of  the  tube.  Moisture  had  condensed  on  the 
web  and  grounded  the  line.  Destroying  the  web 
cleared  the  ground.  The  spider  repaired  damages, 
however,  and  the  line  was  again  grounded.  The 
spider  was  removed,  and  the  ground  was  perma- 
nently cured.  The  tube  was  a  moisture-proof 
conduit. 

A  five-story  mercantile  concern's  plant,  after  hav- 
ing been  rewired,  I  found  was  dead  grounded.  It 
was  a  20-light  series  arc,  on  insulators,  every  inch 
in  sight  from  basement  to  top  floor.  Investigation 
showed  that  a  lamp  in  the  basement  had  an  iron 
cross-piece  to  hold  it  in  place  above  the  ceiling, 
which   was  quite  low,   and  this  touched  a  gas  pipe. 

.An  arc  plant  having  the  same  number  of  series 
lamps  was  grounded  through  the  green  timber  and 
thence  through  the  wet  wall  of  a   new   structure. 

A  crowbar'  leaning  against  a  lamp  on  the  roof 
of  a  six-story  building,  the  other  end  touching  the 
tin  of  the  roof,  effectually  grounded  an  incandescent 
plant. 

A  corona  of  arc  lights  placed  on  the  tower  of 
the  Board  of  Trade  Building  was'  cut  out  and 
grounded  by  plastering  up  a  hole  in  the  wall  where 
the    wires    passed    through. 

Every  agent  was  the  avowed  representative  of 
the  only  safe  system  known.  I  had  occasion  to 
test  the  honesty  of  one  of  these  agents  during  the 
early  days  of  my  work,  when  I  was  comparatively 
unknown.  He  had  explained  to  me  that  his  (series 
arc)  system  was  so  safe  he  was  not  afraid  to  take 
hold  of  the  upper  carbon,  which  he  did,  standing 
on  a  dry  floor.  I  expressed  some  surprise  at  his 
temerity,  and  asked  him  to  take  hold  of  both  car- 
bons and  lift  them  apart.  He  made  a  very  em- 
phatic refusal,  and  his  safe  system  fell  a  long  way 
in  the  estimation  of  the  purchaser. 

The  P.  L.  electricians  and  some  of  the  better 
class  were  constantly  confronting  the  inspector  with 
some  new  device,  and  desiring  to  do  their  experi- 
menting where  it  was  not  always  considered  safe. 
Several  instances  of  this  character  occurred  during 
the  yearly  expositions  of  a  few  years  ago,  and  I 
h^d  more  than  one  tilt  with  very  good  friends  whose 
confidence  in  tneir  inventions  far  exceeded  mine. 
One  of  these  was  of  that  form  ot  series  incandes- 
cent systems  where  on  the  burning  out  of  the  fila- 
ment a  short-circuit  develops  by  the  burning  of 
a  powder  and  the  weldin-  of  a  circuit  around  the 
lamp.  I  had  admirable  backing — Mr.  Reynolds  and 
his  assistant,  Daly,  in  all  instances  refusing  to  ad- 
mit anything  I  objected  to ;  but  as  this  paper  is  not 
to  contain  anything  personal,  I  cannot  mention  many 
of  these  instances  without  the  participants  being 
recognized.  At  a  meeting  of  the  Electric  Light  As- 
sociation in  Philadelphia  we  were  discussing  that 
very  system  when  a  lamp  exploded,  as  I  had  feared 
it  might,  and  added  very  convincing  proof  to  my 
theory. 

'The  World's  Fair  of  1893  threatened  to  create 
more  work  for  the  inspector,  who  would  of  necessity 
spend  most  of  the  lime  on  the  road  between  the 
grounds  and  the  city,  and  an  agreement  was  entered 
into  between   the   city  authorities  and  the  insurance 


people,   which    greatly   relieved   the   former,    by   the 
latter   undertaking   the    inspection. 

The  opening  of  the  Panorama  of  Gettysburg  in- 
troduced some  methods  which  were  not  in  accordance 
with  my  ideas  of  good  work,  and  I  was  refused 
permission  by  the  proprietor  to  examine  the  wiring 
and  instruments.  It  was  the  only  occasion  that  I 
remember  when  I  had  to  back  my  requests'  by  threats. 
J  here  were  some  peculiar  secrets  in  the  construction 
of  the  panorama  which  the  exhibitor  was  afraid  the 
public  would   learn. 

At  another  show  concern  I  met  with  anything 
but  courteous  treatment,  and  the  whole  system 
of  inspection  was  berated  in  the  strongest  terms.  I 
finished  my  work  satisfactorily,  and  left  directions 
for  a  few  slight  changes.  This  was  on  Saturday. 
That  evening  it  rained,  and  on  the  opening  the  light 
was  dim,  and  finally  the  lamps  all  went  out.  On 
Sunday  morning  the  proprietor,  who  .was  now  in 
a  supplicating  mood,  begged  me  to  go  down  and 
help  him  out  of  trouble.  The  fault  lay  where  the 
wires  both  passed  through  a  brick  wall,  and  a  board 
left  by  workmen  made  passage  for  a  small  stream 
of  water,  thoroughly  wetting  both  wires,  and  cut- 
ting out  all  lamps.  Convinced  of  the  value  of  a 
Wheatstone  bridge,  he  purchased  one  on  Monday, 
and  is  to-day  one  of  its  as  well  as  my  best  friends. 

A  central-plant  firm,  by  means  of  the  ammeter, 
learned  that  it  was  furnishing  much  more  light  (in- 
candescent) than  it  was  getting  pay  for.  On  con- 
sultation with  the  dynamo  man.  drastic  measures 
were  resorted  to.  Current  at  220  volts  was  thrown 
for  an  instant  on  the  iio-volt  circuit  of  the.  sus- 
pected persons,  and  every  light  went  out.  New 
lamps  were  procured,  only  to  meet  the  same  fate 
the  next  day.  The  proprietor  smelled  a  rat,  and 
came  into  the  fold.  He  said  it  was  cheaper  to  buy 
current  than  purchase  lamps.  A  few  other  lamps 
on  the  wire  were  also  destroyed,  but  the  company 
promptly  renewed  these  without  explanation  as  to 
the  trouble. 

The  arc  lights,  hung  from  the  outside  of  build- 
ings, were  suspended  by  a  pulley  rope,  and  in  order 
to  obtain  slack  enough  to  allow  the  lamp  to  be 
lowered  for  trimming,  the  two  wires  leading  to  the 
lamp,  when  the  latter  was  in  place,  formed  two  long, 
ungainly  loops.  I  endeavored  to  have  these  loops 
taken  out,  and  have  the  trimmer  carry  a  ladder, 
but  this  was  strenuously  objected  to,  and  a  device 
of  my  invention,  which  did  away  with  the  loops,  was 
offered  as  a  substitute.  The  choice  then  lay  between 
the  ladder  and  the  loopless  device.  The  former  was 
adopted  almost  at  once,  and  I  thus  accomplished 
the  desired  result  in  a  roundabout  way.  The  in- 
cident is  mentioned  simply  to  show  how  carrying 
ladders,  claimed  as  impossible,  became  eminently 
practical. 

The  form  of  Wheatstone  bridge  in  use  generally 
had  a  lot  of  pegs  for  changing  resistances  when 
measuring  circuits.  A  peg  was  dropped  from  the 
summit  of  a  new  building,  requiring  a  temporary 
substitute  of  wire.  This  annoyance  suggested  to 
me  an  arrangement  of  switches,  doing  away  with 
the  pegs  altogether.  The  first  lot  of  these  instru- 
ments is,  or  a  portion  of  them  at  least,  still  in  use 
in   the  department. 

When  figures  are  asked  from  contractors  for  wir- 
ing an  installation,  of  course,  all  but  one  competitor 
are  disappointed.  This  makes  a  lot  of  disgruntled 
contractors,  in  whom  business  jealousy  sometimes 
promots  movements  aiming  at  revenge,  and  some- 
times leads  to  the  cutting  of  wires:  but  more  gen- 
erally to  complaints  to  the  inspector  of  poor  worK 
being  done  by  the  successful  bidder.  This  sort  of 
spying  is  sometimes  of  advantage  to  the  inspector, 
but  in  the  majority  of  instances',  being  spite  work,  is 
valueless.  This  watching,  however,  has  a  direct 
effect   for  good,   in  that  it  makes  contractors   wary. 

One  instance  where  the  zeal  of  a  solicitor  led  him 
astray  may  be  worth  repeating.  Competition  be- 
tween two  bidders  had  become  quite  animated,  for 
it  was  a  contract  of  considerable  consequence,  and 
a  leader  to  other  work.  Finally  Mr.  Solicitor  told 
the  customer  that  if  the  contract  was  given  to  his 
opponent  Haskins  would  not  pass  the  work.  When 
the  matter  came  to  my  ears,  after  rather  a  stormy 
session,  the  offender  went  with  me  and  apologized 
to  the  other  man  in  my  presence. 

To  cheat  the  inspector  and  procure  a  certificate 
for  an  installation  which  was  imperfect,  either  for 
want  of  insulation,  or  through  the  use  of  improper 
material,  was  a  temptation  too  strong  to  be  over- 
come in  all  cases,  and  there  is  no  doubt  that  a  care- 
fully devised  plan  may  occasionally  have  been  suc- 
cessful. A  case  of  that  kind  detected  made  the 
wrongdoer  a  su.'.pect  forever,  and  it  was  liardly  pos- 
sible for  him  to  work  the  same  subterfuge  a  second 
time.  A  case  I  well  remember,  where  an  inferior 
wire  was  u.sed   throughout  a  building,  the  fraud  be- 
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ing  concealed   by  leading  good   wire  in  throngh  the 

openings  of  partitions,  etc. 

In  another  case  paper  was  placed  in  the  cut-outs 
to  deceive  the  inspector  as  to  the  total  insulation 
of  the  building. 

A  third  instance  was  that  of  a  plant  supplying 
several  buildings,  which,  from  a  very  low-insulation 
resistance,  one  day.  suddenly  rose  to  a  couple  of 
megohms   within  48   hours. 

The  deception  in  the  first  instance  required  the 
rewiring  of  the  entire  building.  In  the  second  in- 
stance the  fraud  was  discovered  and  corrected  at 
once,  and  in  the  third  case  the  immediate  change 
for  the  better  was  so  sudden  and  so  great  that  I 
took  the  dynamo  man  a  short  walk  to  where  he 
had    put   a   jumper   on    the    disconnected   wires. 

One  of  the  greatest  annoyances,  and  at  the  same 
time  most  dangerous,  from  the  point  of  fire  hazard, 
is  the  trimming  in  show  windows.  In  order  to  make 
as  fine  a  display  as  possible,  this  must  be  fresh  at 
short  intervals,  and  quite  often  will  not  be  the 
same  two  weeks  consecutively.  The  window  trim- 
mer is  not  usually  aware  of  the  danger  he  incurs 
in  his  handling  of  the  wires  and  lamps.  Pins  have 
been  stuck  into  lamp  cord,  short-circuiting  the  cur- 
rent, and  in  one  instance  a  window  trimmer  cut 
the  cord  with  a  pair  of  scissors.  After  that  he 
was  more  careful,  and  the  proprietor  shared  the 
astonishment  with  the  trimmer:  but  the  insurance 
company  made  the  loss  good,  and  the  comedy  wound 
up  with  a  grand  fire  sale. 

During  the  many  j'ears  of  my  experience  I  have 
never  been  approached  but  once  with  a  "money 
persuader,"  and  that  was  so  ludicrous  that  I  deem 
it  worthy  a  place  in  these  chronicles.  A  speaking- 
tube  electrician  had  wired  a  building,  violating  nearlv 
all  the  rules  pertaining  to  the  installation.  I  had 
seen  and  condemned  it  in  the  presence  of  one  of 
his  workmen.  I  was  in  the  vault  of  the  office  when 
he  called,  and  after  some  whispered  remarks  about 
it  being  his  first  installation,  and  promises  for  the 
future,  he  asked  me  to  come  up  and  help  him  out 
of  a  bad  scrape,  and  accompanying  the  remark. 
"Now,  come,  Mr.  Haskins,  and  be  a  goot  fellar" 
with  slipping  a  $5  gold  piece  in  my  hand.  He  picked 
up  the  money  from  the  office  floor  and  forgot  to 
say  "thanks"  for  the  help  he  had  in  going  through 
the  door. 

While  the  collections  were  made  by  the  inspectors 
it  was  sometimes  amusing,  as  well  as  provoking,  to 
get  the  money.  In  one  instance  a  justice  of  the 
peace  informed  me  that  he  knew  all  about  the  City 
Hall  grafts ;  that  he  was  a  grafter  once  himself ; 
that  I  was  none  other,  and  that  I  could  not  get  a 
cent  out  of  him;  and  I  didn't,  but  the  law  depart- 
ment did. 

A  German  saloonkeeper  on  the  West  Side  had  one 
arc  lamp.  I  dunned  him  for  the  dollar,  which  he 
refused  point-blank  to  pay.  His  wife,  a  little,  short, 
lilack-eyed  woman,  whose  head  barely  showed  above 
the  bar  high  enough  to  rest  on  her  two  hands,  spoke : 

She — De    shentleman    is  only   doing  his — 

He    (savagely) — Go  you   in  de  kitchen. 

She — I    vouldn't    do   it  I  (very    calmly). 

I — Well,  you  have  to  pay  it  or  I  cut  you  off. 

She — You  don't  vant  de  shentleman  to  ciit — 

He — Go   you   in   de   kitchen ! 

She   (very  mildlv) — I  vouldn't  do  it. 

This  sort  of  thing  lasted  some  time,  but  he  finally 
went  out,  ostensibly  to  borrow  the  money,  and  paid 
up.  The  next  week  his'  saloon  was  burned,  and  he 
was  arrested   for  arson. 

[To  be  continued.] 


Large  Shops  for  the  Rock  Island. 

What  are  said  to  be  the  greatest  railroad  shops  in 
the  world  are  now  in  process  of  construction  for 
the  Chicago,  Rock  Island  and  Pacific  Railroad  at 
East  Moline,  111. 

The  locomotive  shop,  which  will  include  in  one 
liuilding  the  machine,  erecting  and  boiler  departments, 
will  be  857  feet  long  by  273  feet  wide.  Besides  this 
building  there  will  be  a  blacksmith  shop,  37s  by  99 
feet,  a'  storehouse  500  by  100  feet,  and  a  power  house 
154  by  104  feet. 

The  power  house  is  thoroughly  equipped  with  a 
large  engine  and  generator  capacity,  which  will  take 
care  not  only  of  the  lighting  load,  but  also  of  a  large 
motor  load,  the  machines  being  nearly  all  electrically 
driven.  There  are  six  300-horsepower  Babcock  & 
Wilcox  boilers  with  a  reserve  space  for  1,200  addi- 
tional horsepower.  The  electrical  equipment  will 
consist  of  one  500-kilowatt  and  one  250-kilowatt, 
250-volt,  direct-current  generator,  direct-connected 
to  cross-compound  engines.  There  is  to  be,  besides, 
a  50-kilowatt  rotary  converter  and  a  step-up  static 
transformer  for  obtaining  alternating  current  at  2,200 
volts  for  a  distant  pumping  station.  The  distribution 
for  light  and  power  will  be  on  the  three-wire  system, 
and  the  power,  heat,  light  and  water  mains  will  run 
through  concrete  tunnels  six  feet  in  diameter. 


Western  Union  Company  Wins  in  Long- 
protracted  Telephone  Litigation. 

By  a  decision  of  the  United  States  Circuit  Court 
of  Appeals,  given  at  Boston,  Mass.,  on  October  6th, 
the  American  Bell  Telephone  Company  has  finally 
lost  the  celebrated  case  which  it  has  been  defending 
against  the  Western  Union  Telegraph  Company  for 
about  20  years.  The  litigation  began  on  November 
16.  1883,  but  the  suit  was  based  on  a  contract  made 
between  the  American  Bell  Telephone  Company  and 
the  Western  Union  Telegraph  Company  on  Novem- 
ber 10,  1879.  The  most  distinguished  counsel  has 
represented  the  litigants  on  both  sides.  The  opinion 
of  the  case  was  written  by  Judge  Putnam,  and  in  it 
Judge  Aldrich  of  the  New  Hampshire  circuit  and 
Judge  Brown  of  the  Rhode  Island  circuit  concurred. 
The  decree  reverses  the  decision  of  the  Circuit  Court 
and  sends  the  case  back  to  the  lower  court  with 
instructions  to  find  for  the  Western  Union  and 
orders  the  accounting  which  the  Western  Union 
asked,  and  opens  the  way  for  a  settlement  of  the 
question. 

In  brief  the  case  is  as  follows: 
On  November  10,  1879,  the  Western  Union  com- 
pany and  the  Bell  company  entered  into  a  contract 
whereby  the  former  gave  the  latter  exclusive  use 
of  its  telephone  patents,  agreed  that  it  would  obtain 
and  transfer  others  similarly  and  would  withdraw 
from  the  manufacture,  rental  and  use  of  telephones, 
thus  giving  the  Bell  company  a  monopoly  of  the 
telephone  business  so  far  as  the  Western  Union  was 
concerned. 

The  Bell  company,  in  consideration,  was  to  pay 
the  Western  Union  unon  all  telephones  used  in  the 
United  States  under  license  from  the  Bell  company 
a  royalty  or  bonus'  of  20  per  cent,  for  a  term  of  17 
years.  The  Bell  company  always  accounted  for  this 
rental  and  paid  it  every  year,  a  matter  of  hundreds 
of  thousands  of  dollars  annually  during  the  latter 
part  of  the  contract  term.  After  the  contract  was 
made,  however,  the  Bell  company  began  to  give 
exclusive  licenses  to  companies  in  various  parts  of 
the  United  States  in  consideration  of  which  the 
companies  gave  the  Bell  company  a  certain  percent- 
age, generally  35  per  cent,  of  their  stock  free  of  cost. 
When  the  Western  Union  discovered  this  mode  of 
procedure  it  asked  for  an  accounting  for  these 
shares  and  the  dividends  paid  upon  them  under 
the  17-year  contract,  on  the  ground  that  the  shares 
were  received  by  the  Bell  company  from  the  sub- 
companies  for  the  right  to  use  telephones  and  that 
the  Western  Union  was  entitled  to  one-fifth  of  such 
stock.  The  Bell  company  denied  this  construction 
of  the  contract,  and  the  case  was  referred  to  Judge 
John  Lowell,  who,  in  a  voluminous  report,  found 
for  the  Bell  company  in  every  case,  and  decided  that 
the  Western  Union  was  not  entitled  to  these  shares. 
Judge  Colt  later  confirmed  Jud.ge  Lowell's  opinion. 
The  Court  of  Appeals,  however,  now  decides  that 
the  Western  Union  is  entitled  to  a  20  per  cent,  in- 
terest in  the  stock  of  various  sub-companies  secured 
during  the  existence  of  this  17-year  contract  and 
orders   an   accounting. 

J.  H.  Benton,  Jr.,  counsel  for  the  Western  Union 
Telegraph  Company,  says  that  the  decision  of  the 
United  States  Circuit  Court  of  Appeals  in  the  pres- 
ent case  is  final  and  cannot  be  taken  to  the  United 
States  Supreme  Court.  However,  the  Supreme  Court 
can,  if  it  desires,  take  up  the  case.  But  such  a 
course  is   unlikely. 

President  Fish  of  the  American  Telephone  and 
Telegraph  Company,  in  speaking  of  the  case  is 
quoted  as  follows :  "The  telephone  company  is  ad- 
vised by  its  counsel  and  believes  that  the  view  of 
the  Court  of  Appeals,  as  stated  in  its  opinion  re- 
cently filed,  should  not  prevail,  and  the  case  will 
be  carried  to  the  last  appeal  possible.  It  is  certain 
that  the  amount,  if  anything,  ultimately  to  be  re- 
covered will  be  very  much  less  than  the  public 
seems  to  think.  The  estimates  in  the  public  prints 
as  to  this  amount  are  grossly  exaggerated,  and  the 
drop  in  the  stock  of  the  telephone  company,  which 
has  followed  the  decision,  is  manifestly  out  of  all 
proportion  to  anything  that  the  company  can  eVer 
be  called   upon  to  pay." 

Bell  telephone  stock  was'  quoted  in  Boston  at  114% 
on  October  8th. 

The  Springfield  Daily  Republican  says:  "In  1S88, 
before  the  system  of  subordinate  companies  built 
up  within  the  life  of  the  contract  was  complete,  it 
is  known  that  the  American  Bell  held  slocks  in  those 
companies  to  the  amount  of  $18,301,930.58.  How 
much  of  this  amount  was  acquired  without  con- 
sideration other  than  the  licenses  to  use  its  instru- 
ments, and  how  much  represented  investments  of 
capital,  it  will  take  the  figures  of  many  accountants' 
lo  determine;  hut  the  latter,  it  is  expected,  will 
prove  far  the  smaller  item.  Indeed,  it  is  stated  by 
persons     who     usually     speak    with     authority,    that 


the  great  bulk  of  this  $18,000,000  and  more  in  stocks 
is  subject  to  the  contract  of  1870  under  Tuesday 
evening's  decree.  One-fifth  of  that  sum,  added  to 
the  dividends  on  the  same  from  their  acquirement 
by  the  American  Bell,  would  make  an  amount  of 
money  involved  which  would  distinguish  this  decree 
as  one  of  the  most  important  in  its  financial  results 
cf    any    ever    entered    in    this    jurisdiction." 


Injunctions  in  Patpnt-infringement 
Suits. 

Much  discussion  has  taken  place  among  lawyers 
and  others  interested  in  the  subject  as  to  the  justice 
of  the  present  laws  and  court  precedents  now  holding 
in  regard  lo  the  matter  of  injunctions  in  patent 
causes. 

To  those  who  are  familiar  with  patent-law  pro- 
ceedings it  is  a  well-known  fact  that  at  the  present 
time  it  is  almost  impossible  for  a  plaintiff  in  a  patent 
suit  to  obtain  an  injunction  from  the  court  prevent- 
ing his  adversary  from  manufacturing  the  article, 
even  though  the  infringement  may  be  a  most  flagrant 
one. 

This  state  of  affairs  is  due  almost  entirely  to  a 
decision  of  the  United  States  Circuit  Court  of  Ap- 
peals in  1893  in  the  case  of  the  Standard  Elevator 
Company  against  the  Crane  Elevator  Company.  The 
court  held  in  that  case  that  there  could  be  no  such 
presumptive  validity  of  a  patent  as  would  entitle 
the  complainant  to  a  preliminary  injunction  unless 
the  validity  of  the  patent  had  been  previously  tested 
in  court  or  the  public  had  freely  acquiesced  in  such 
validity. 

This  decision  came  just  after  the  circuit  courts 
of  appeals  had  been  established,  and  made  a  prece- 
dent which  the  courts  have  since  followed  almost 
invariably,  there  seldom  being  a  judge  who  would 
deviate  from  the  lines  so  closely  drawn  and  grant 
the    desired    injunction. 

In  this  state  of  affairs  a  patentee  whose  invention 
is  of  recent  date  and  the  validity  of  which  has,  there- 
fore, not  been  acquiesced  in  by  the  public  or  has 
not  been  sustained  by  any  previous  court  deci- 
sion, is  liable  to  infringement  of  his  patent  and  can 
obtain  no  immediate  injunction  preventing  his  rival 
from  manufacturing  his  article,  but  must  await  the 
process  of  the  court  to  establish  the  validity  of  his 
claims.  This  often  takes  years  of  time,  and  mean- 
while an  infringer  may  be  reaping  the  harvest,  while 
the  rightful  inventor  is  wasting  his  resources  in 
court   litigations. 

Recently  a  bill  to  amend  Section  4921  of  the  Re- 
vised Statutes,  relating  to  injunction  in  patent  cases, 
has  been  formulated  by  the  Patent  Law  ,  association 
of  Chicago.  This  bill  was  read  .twice  before  the 
Senate  and  then  referred  to  the  committee  on  pat- 
ents. 

The  amendment  reads  as  follows:  "Injunctions  to 
restrain  infringements  pendente  lite  shall  not  be 
denied  on  the  mere  ground  that  the  patent  is  of 
recent  date  or  has'  not  been  adjudicated." 

The  fate  of  this  proposed  amendment  will  be  fol- 
lowed with  close  attention  by  those  interested  in 
patent  matters.  At  the  late  meeting  of  the  Patent 
Law  Association  it  was  voted  by  the  members  to 
push  the  bill   before   Congress. 


Death  of  F.  D.  Olmsted. 

Mr.  F.  D.  Olmsted,  assistant  chief  engineer  of 
the  Telluride  Power  Company  and  The  Power  Com- 
pany of  Montana,  died  in  Denver,  Colo.,  October 
4,  1903,  of  tuberculosis  and  heart  trouble,  after  a 
short,    acute    illness. 

Mr.  Olmsted  had  been  associated  with  these  com- 
panies for  the  last  five  years.  He  studied  at  the 
University  of  Michigan,  and  previous  to  his  connec- 
tion with  the  Telluride  Power  Company  was  asso- 
ciated with  the  New  York  Edison  Company.  He 
had  done  a  great  deal  of  very  creditable  original 
work  in  hydraulics  with  these  companies.  He  was 
also  associated  with  Mr.  P.  H.  Thomas  of  the 
Westinghouse  Electric  and  Manufacturing  Company 
in  original  research  on  static  strains  produced  by 
interruptions   of  high-tension,    long-distance   circuit.*. 

Mr.  Olmsted  was  highly  regarded,  both  for  his 
technical  ability  and  his  personal  character,  by  all 
of  his  associates,  and  the  Telluride  Power  Company 
feels  it  has  lost  one  of  its  best  men.  He  died  on 
his   twenty-eighth   birthday. 

The  deceased  was'  a  junior  member  of  the  Ameri- 
can   Society   of   Mechanical    Engineers. 


The  formation  of  a  syndicate  of  makers  of  in- 
candescent electric  lamps'  in  Europe  is  now  regarded 
in  trade  circles  as  being  assured.  The  negotiations 
have  been  in  progress  for  a  long  time  past,  but 
the  difficulties  which  have  arisen  in  apportioning 
the  production  have  hitherto  prevented  the  scheme 
from  being  brought  to  a  successful  issue. 
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Telegraphers'  Tournament. 

'liie  telegraph  loiirnanicnl  whicb,  as  has  been  pre- 
viously announced,  is  to  be  held  at  Philadelphia 
on  October  30th  and  31st.  promises  to  be  an  event 
of  considerable  scope  and  magnitude,  surpassing  in 
interest  either  of  the  former  tournaments  which 
were  held  in  New  York  and  Atlanta,  Ga.,  respect- 
ivelv.  The  most  important  event  of  tlie  tournament 
is  the  contest  for  the  best  "all-round"  telegrapher 
in  the  world,  for  which  Andrew  Carnegie  last  year 
presented  a  handsome  gold  medal,  studded  with  dia- 
monds, for  annual  competition.  This  medal  was  won 
last  year  by  F.  M.  McClintic  of  Dallas.  Texas,  who 
attained  the  remarkable  record-breaking  speed  of 
sending  517  words  in  10  minutes,  and  also  receiving 
on  a  typewriter  500  words  in  the  space  of  10  min- 
utes. 

Another  important  feature  of  the  various  con- 
tests is  the  "Yetnian"  event,  in  which  messages 
are  sent  by  the  Yetman  transmitter,  which  is  prac- 
tically an  automatic  key,  designed  in  the  form  of  a 
typewriter:  the  operator  merely  touches  a  key  and 
tile  transmitter  forms  the  letter.  .\  much  higher 
speed  is  attained  than  is  possible  with  the  ordinary 
key.  In  addition  to  valuable  cash  prizes,  i\'Ir.  Yet- 
man, the  inventor,  has  donated  two  of  his  machines, 
valued  at  $125  each,  to  be  contested  for.  Prizes 
will  be  awarded  for  high  speed  by  railroad  operators, 
broker  operators,  the  ladies,  the  "old  timers"  and 
in  the  championship  class. 

Of  more  particular  interest  to  the  public  will  be  a 
demonstration  of  the  operation  of  the  Atlantic  and 
Pacific  cable.  Through  the  courtesy  of  the  Commer- 
cial Cable  Company  a  siphon  recorder,  the  instru- 
ment used  on  cables,  will  be  connected  and  an  exem- 
plification given  of  its  working.  Space  telegraphy 
will  also  be  an  attraction. 

Secretarj-  C.  B.  Wood,  corner  Tenth  and  Chestnut 
Streets,  Philadelphia,  is  receiving  entries  from  op- 
erators in  all  parts  of  the  United  States  and  Canada, 
and  it  is  confidently  expected  that  this  tournament 
will  surpass  in  magnitude  all  previous  affairs  of  the 
kind. 


Electricity  for  Swiss  Railways. 

According  to  a  consular  report,  some  recent  in- 
vestigations by  JUr.  Thormann,  a  prominent  Swiss 
engineer,  concerning  Swiss  waterpower,  show  that 
there  is  sufficient  waterpower  available  to  run  the 
whole   railroad   system  of  Switzerland  electrically. 

.\fter  investigating  the  subject,  Mr.  Thormann 
published  a  report  which  has  awakened  considerable 
interest  and  will  no  doubt  bring  about  some  prac- 
tical results  in  this  direction.  He  finds  that  the  sub- 
stitution of  electricity  for  steam  on  the  railroads  is 
quite  practicable  and  has  many  advantages,  although 
it  will  not  bring  about  any  considerable  reduction 
in  the  cost  of  operating  the  roads. 

The  five  main  railroads  in  Switzerland  require 
over  30,000  horsepower  daily.  In  order  to  organize 
a  complete  electrical  service  it  will  be  necessary  to 
obtain  about  60,000  horsepower  in  the  shape  of  alter- 
nating airrent  of  high  tension,  not  counting  the  re- 
serve supply,  which  is  indispensable.  Not  taking  into 
account  the  considerable  number  of  falls  which  are 
not  utilized  in  the  country,  there  exist  already  21 
large  hydraulic  plants  which  can  give  a  total  oi 
86.000  horsepower.  These  include  the  plant  of  Siel, 
near  Linsiedl.  which  has  a  capacity  of  20.000  horse- 
power ;  the  Laufenburg  plant,  on  the  Rhine,  giving 
also  20.000  horsepower,  and  five  others,  giving  each 
5.000  horsepower.  Mr.  Thormann  enumerates  2t 
plants',  which  will  be  more  than  sufficient  to  supply 
the  energy   for  the  Swiss  railroads. 

The  cost  of  changing  over  the  system  would,  of 
course,  be  considerable.  It  is  to  be  noted,  however, 
that  the  adoption  of  the  electrical  system  would  have 
the  great  advantage  of  doing  away  with  the  present 
consumption  of  coal,  which  is  now  imoorted,  and 
ihat  the  use  of  hydraulic  energy  would  be  of  great 
benefit  in  developing  several  branches  of  manufac- 
turing.   


Dry-battery  Power  Motor. 

The  accompanying  cut  illustrates  the  Perfection 
dry-battery  poiver  motor  manufactured  by  J.  Jones 
&  Son  of  New  York  citv.  There  are  many  srnall 
machines,  such  as  jewelers'  lathes,  dental  drills, 
phonographs  and   the   like,   which   take   little   power 


DRY-BATTERY    POWER    MOTOR. 

and  can  be  run  conveniently  by  a  small  motor  and 
I)atterie5.  This  motor  has  been  designed  to  run 
from  dry  cells,  doing  away  with  any  annoyance 
resulting  from  acids  and  chemicals'.  A  special  dry 
battery  is  made  for  running  the  motor,  the  cells 
being  packed  in  a  neat  case  and  connected  together, 
ready  for  attachment  to  the  motor.  The  battery 
sets  can  be  furnished  in  sizes  to  accommodate  the 
different  types  of  motors,  which  range  from  two  to 
six  volts'  operating  pressure. 


Split  Porcelain  Insulator. 

A  new  type  of  porcelain  insulator,  known  as  the 
"split  porcelain  insulator"  is  manufactured  by  the 
Western  Electric  Conipany  of  Chicago.  The  accom- 
panying illustration  gives  a  good  idea  of  the  general 
construction. 

The  insulator  is  made  of  the  best  grade  of  porce- 
lain and  is  cylindrical  in  shape,  divided  into  two 
parts  by  an  irregular  transverse  cut.  The  holes 
for  the  conductors  are  situated  on  either  side  of 
the  cylinder  and  are  intersected  by  the  dividing  line. 


SPLIT   PORCELAIN    INSULATOR. 

the  interior  of  the  holes  being  corrugated  to  secure 
a  good  grip  on  the  wire. 

One  screw  passing  up  through  t,he  center  serves 
the  double  purpose  of  clamping  the  two  parts  to- 
gether and  fastening  the  insulator  to  the  ceiling. 
As  seen  in  the  illustration,  the  two  parts  are  sym- 
metrical with  respect  to  the  dividing  line  and  there- 
fore are  interchangeable,  any  two  pieces  making  a 
knob. 


Electricity  in  Coal  Mining. 

The  use  of  electricity  in  coal  mining  is  receiving 
a  great  deal  of  attention  in  Great  Britain  at  present, 
and  a  report  which  has  just  been  issued  by  a  com- 
mittee appointed  by  the  North  of  England  Institute 
of  Mining  and  Mechanical  Engineers  gives  some 
interesting  information.  From  a  round  of  visits 
which  were  made  to  various  collieries,  the  opinion 
has  been  drawn-  that  three-phase  induction  motors 
have  been  very  successfully  applied  to  coal  cutters 
of  a  number  of  types,  and  were  preferable  to  con- 
tinuous-current machines.  At  one  particular  mine, 
after  a  considerable  period  of  working,  not  oiie  fuse 
had  been  blown.  In  a  comparison  on  the  score  of 
attention,  the  report  states  that  electrical  equipments 
undoubtedly  require  more  attention  than,  say,  com- 
pressed air,  although  in  the  case  of  cutters,  the  me- 
chanical strains  were  much  less  heavy.  On  the  ques- 
tion of  cost,  there  was  not  much  difference  between 
a  first-class  equipment  for  electricity  or  compressed 
air.  Twin  cables  are  recommended,  taped  and  ar- 
mored, or  covered  with  leather  or  placed  in  an  india- 
rubber  pipe.  The  chief  trouble  with  electric  cutters 
was  the  liability  to  overheat  on  the  part  of  the  motor, 
For  this  reason  it  was  wise  not  to, let  an  electric 
coal  cutter  run  continuously  without  stops.  As  a 
matter  of  fact,  the  use  of  electricity  for  coal-cutting 
machines  is  extending  very  rapidly  at  the  present 
time.  The  report  in  question  is  only  the  first  part, 
and  further  applications  of  electricity  to  mining  op- 
erations will  presumably  be  treated  with  later  on. 
Taken  all  through,  however,  the  present  installment 
does  not  give  much  information  that  was  not  placed 
before  the  Home  Ofiice  committee  on  the  same  sub- 
ject,  which   heard  evidence   last  year. 


125  Miles  an  Hour  on  Berlin-Zossen 
Line. 

Engineers  on  the  German  state  railroad  have  suc- 
ceeded in  running  a  trolley  car  125  miles  an  hour. 
I'ourteen  passengers  were  carried  over  14%  miles 
of  the  experimental  railway  between  Marienfelde  and 
Zoss'en  and  a  maximum  speed  of  125  4-5  miles  an 
hour  was  attained.  The  engineers  will  try  for  140 
miles  an  hour,  but  in  their  report  will  recoinmend 
that  only  93  miles  an  hour  be  attempted  for  regular 
service  between  Berlin  and  Hainburg.  The  car  used 
had  four  motors',  with  a  combined  horsepower  of 
1,100.  The  electromotive  force  was  between  13,000 
and  14,000  volts,  capable  of  driving  the  car  at  the 
rate  of  over  200  miles.  This  power  is  reduced  by 
transformers  to  about  450  volts.  It  is  said  that 
during  the  trial  run  a  continuous  sparking  was 
visible   from  the  six   trolley   arms. 


New  York  Street-railway  Convention. 

The  Street  Railway  Association  of  the  State  of 
New  York  held  its  twenty-first  annual  convention 
in  the  council  chamber  of  the  City  Hall,  Syracuse, 
on  October  6th  and  7th.  The  convention,  as  usual, 
was  well  attended.  At  10:30  on  the  morning  of  the 
first  day  the  visitors  were  welcomed  by  Mayor  Kline, 
after  which  President  Rogers  read  his  annual  report. 
'J"he  report  of  the  executive  committee  and  that  of 
the  treasurer  showed  the  association  to  be  fn  a  pros- 
perous condition. 

The   following   is   a   list   of  the   papers   read   and 
discussed:     "The   Use   and   Abuse   of   Trans- 
formers,"  John     E.    Duffy,     Syracuse     Rapid 
Transit  Railway  Company  ;  "Methods  of  Dis- 
'  ,  covering   Fraudulent    Claims    for  Injury,"   Dr. 

John  J.  Mborehead,  Interurban  Street  Railway 
Company,  New  York :  "Physical  Examination 
in  .Accident  Cases,"  W.  A.  Dibbs.  New  York; 
"Hydraulics  in  Connection  with  Street-railway 
Operation,"  C.  E.  Parsons,  Glens  Falls  ;  "Track 
Construction  and  Maintenance,"  T.  Wilson, 
International  Railway  Company,  Buffalo; 
"Power  Transmission  for  Interurban  Lines'," 
J.  B.  Storer,  Syracuse;  "Dispatcher's  Duties 
,■^  and  Electric  Signals,"  Orlando  W.  Hart,  Fall 

,''\  River;  "Crossings  of  Steam  and  Electric  Rail- 
;>  ways,"  Charles  R.  Barnes,  State  Railroad 
^;  Commission;  "Standard  Equipment  for  Inter- 
.:  urban  Service,"  C.  Loomis  Allen,  Utica  ;  "Car 

:4  Dispatching,"    E.     R.    Wilcoxson,     Rochester; 

^i         "Interurban     Ticketing,"     J.     E.     Stephenson, 
'f  Buffalo;    "Traffic    Arrangements    with    Other 

Interurban  Lines,"  T.  J.  Nicholl,  Rochester; 
"Development  of  Freight  and  Express  Serv- 
ice,"  E.   F.   Seixas,   St.   Catherines,   Out. 

The  social  and  entertainment  features  of  the 
programme,  consisting  of  trolley  and  steamboat 
rides,  luncheons  and  dancing,  were  provided 
by  the  street-railway  companies  of  Syracuse, 
and  were  heartily  enjoyed.  The  banquet  was  held 
at  the  Yates  Hotel  on  the  evening  of  October  7th. 
The  nominating  committee  again  presented  the 
name  of  G.  Tracy  Rogers  of  Binghamton.  who  has 
been  president  for  nine  years,  as  president.  Mr. 
Rogers,  however,  declined  the  nomination,  stating,  in 
a  graceful  speech,  that  the  press  of  private  business 
made  it  impossible  for  him  to  accept.  W.  Caryl 
Ely  of  Buffalo  then  addressed  the  convention  and,  in 
behalf  of  the  association,  paid  a  very  high  tribute  to 
Mr.  Rogers  in  consideration  of  his  valuable  services 
for  the  association.  The  election  of  officers  for  the 
ensuing  year  resulted  as  follows ;  President.  E.  G. 
Connette,  Syracuse;  first  vice-president,  .A.  B.  Col- 
vin.  Glens  Falls ;  second  vice-president.  J.  L.  Heins, 
Brooklyn ;  secretary  and  treasurer,  W.  W.  Cole, 
Elrnira;  executive  committee,  C.  L.  Allen.  Utica; 
B.  B.  Nostrand,  Jr.,  Peekskill ;  W.  H.  Pouch,  New- 
burg,  and  J.   H.   Pardee,  Canandaigua. 


Chicago  Street-railway  Situation. 

No  solution  of  the  traction  tangle  was  presented 
at  the  meeting  of  the  Chicago  City  Council  last  Mon- 
day night.  The  ordinance  prepared  by  the  corpora- 
tion counsel  for  submitting  the  Mueller  law  to  a 
vote  of  the  people  at  the  election  next  spring  was 
referred  to  a  committee  and  will  be  made  a  special 
order  for  next  meeting. 

Alderman  Jozwiakowski  presented  a  resolution  and 
ordinance  instructing  the  commissioner  of  public 
works  not  to  issue  any  more  permits  to  street-car 
companies  without  permission  from  the  council,  and 
ordering  all  trolley  poles  removed  after  May  1st, 
This  action  brought  forth  the  following  remarks  from 
Alderman  Bennett,  chairman  of  the  local  transporta- 
tion committee:  "It  is  useless  to  send  us  any  more 
matter  affecting  the  Union  Traction  Company.  .  That 
corporation  is  now  in  the  hands  of  the  federal  court, 
and  in  many  things  the  council  is  powerless.  As  to 
the  permits  it  recently  asked  for,  thev  are  in  the 
hands  of  the  corporation  counsel,  who  is  considering 
them.  He  appreciates  their  importance  and  the  care 
the  company's  lawyers  took  in  drawing  them  up,  and 
can  be  depended  on  to  protect  the  city's  interests. 
It  is  no  time  for  the  council  to  meddle  in  a  matter 
w;here  bv  meddling  it  may  seriously  jeopardize  the 
rights'  of  the  city,  and  I  rnove  the  rules  be  suspended 
so  the  resolution  can   be  placed  on  file." 

By  a  vote  of  47  to  16  the  resolution  was  placed  on 
file. 


Southwestern  Electrical  Association. 

The  first  ainiual  convention  of  the  Soullnvestern 
Electrical  Association  was  held  at  Oklahoma  City, 
O.  T„  on  the  gth  and  loth  of  this  month  and  elected 
officers  for  the  ensuing  year  a.s'  follows:  President, 
John  W.  Shartel,  Oklahoma  City ;  first  vice-presi- 
dent, J,  W.  McLendon,  Fayetteville,  Ark. ;  second 
vice-president,  L.  F.  Duggan,  Wichita,  Kan. ;  third 
vice-president,  Samuel  Hobson,  Dallas,  Texas ;  sec- 
retary and  treasurer,  J.  L.  Ellis,  Oklahoma  City; 
executive  committee,  T.  K.  Jackson,  Enid ;  W.  H. 
Berry,  Ardmore ;  J.  Render,  Norman,  and  W.  E.  Rob- 
ertson, Oklahoma  City.  Dallas,  Texas,  was  decided 
upon  as  their  next  meeting  place.  The  association 
closed  with   a  trolley   parade  and  banquet. 


A  large  power  house  is  to  be  built  by  the  Sioux 
City  Traction  Company  at  Sioux  City,  Iowa.  Addi- 
tional engines  and  machinery  will  be  installed. 
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DEVELOPMENT  OF  THE  TELEPHONE   FIELD. 


Telephone   News  from   the    Northwest. 

The  Emmons  (Minn.)  Telephone  Company  has 
failed  to  make  arrangemenls  with  the  local  exchange 
at  Albert  Lea,  Minn.,  for  toll  connections,  and  the 
former  company  and  the  company  at  GlenviUe  may 
conclude  to  run  wires  into  Albert  Lea  and  establish 
a  local  e?cchange.  .  ,    t-  ,     , 

The  proposed  fraiichise  for  the  Zenith  felephone 
Company  at  Duluth  may  yet  meet  further  objection. 
Some  argue  that  the  rate  should  be  based  on  the 
amount  of  use  the  telephone  is  given,  rather  than 
on  the  number  in, use,  saying  that  the  one  who  uses 
the  telephone  constantly  should  pay  more  than  the 
one   who  has  but  a  few  calls. 

The  Northwestern  Telephone  Exchange  Company 
nas  started  work  at  .St.  Cloud,  Minn.,  placing  its 
wires  underground  in  the  business  section.  ihe 
company  is  rebuilding  its  toll  lines  between  Minneap- 
opis  and.  Anoka.  .,,,,, 

G.  W.  Hart  has  purchased  the  local  telephone 
system  and  the  rural  connections  at  Egan,  S.  D., 
from  H.    H.   Maupin;  '    ,  ^  ,     ,  r- 

The  stockholders  of  the  Citizens'  Telephone  Com- 
pany of  Mankato,  Minn.,  have  indorsed  the  advance 
in  rates  made  by  the  directors  of  the  company.  The 
increase  was  effective  October  ist.  It  is  reported 
that  40  subscribers  ordered  their  instruments  taken 
out,  but  it  is  thought  that  most  of  them  will  recon- 
sider. ',  ,        , 

A  local  and  rural  telephone  exchange  has  been 
completed   at   South   Shore,   S.   D. 

The  new  local  telephone  company  at  Austin,  Minn., 
has  arranged  with  the  Tri-state  Telephone  and  Tele- 
graph Company  of  Minneapolis  for  long-distance 
connections. 

Siegfried  &  CanEeld  of  Sanborn,  N.  D.,  have  or- 
dered a  new  switchboard  for  their  telephone  ex- 
change and  will  change  from  the  automatic  to  the 
manual   system. 

The  Consolidated  Telephone  and  Telegraph  Com- 
pany of  Minneapolis  expects  to  start  construction  of 
a  long-distance  line  to  Fargo  and  Grand  Forks, 
N.   D.,  next  spring. 

Village  Recorder  Paulson  of  Ulen,  Minn.,  con- 
templates installing  a  local  telephone  exchange. 

Telephone  lines  are  in  course  of  construction  be- 
tween Marion.  Hurley  and  Parker,  S.  D.  The 
Farmers'  Telephone  Company  will  also  construct  a 
line  to  Center  Point,   from  Marion. 

The  Board  of  Aldermen  of  St.  Paul  has  voted  to 
permit  the  Twin  City  Telephone  Company  to  erect 
poles  and  wires  on  a  number  of  streets.  Under  the 
company's  franchise  it  is  to  pay  a  gross  earnings  fee 
when  its  business  reaches  a  certain  sum.  The  coun- 
cil is  inclined  to  hold  back  permits  until  an  investi- 
gation shall  show  what  stage  the  earnings  have 
reached. 

The  local  exchange  at  Greenwood,  Wis.,  has  been 
cut  over  to  a  new  board  and  a  new  system  by  the 
Badger  State  Telephone  and  Telegraph  Company. 

Clintonville,  Wis.,  complains  of  the  new  schedule 
of  rates  for  toll  service  in  effect  since  the  Wisconsin 
Telephone  Company  secured  the  svstem  of  the  Little 
Wolf  River  Telephone  Company.  There  is  some 
talk  of  forming  an  Independent  teleohone  company 
and  installing  a  new  local  exchange  for  Clintonville. 

Citizens  of  Ivanhoe,  Minn.,  contemplate  forming 
a  company  and  installins  a  local  exchange. 

The  Missouri  Valley  Telephone  Company  has  a 
long-distance  line  between  Dickinson  and  Mandan, 
N.   D. 

H  Swenson  of  Warren,  Minn.,  has  bought  the 
locai  exchange  at  Hallock,  Minn.,  from  the  village. 
The  exchange  will  be  changed  from  an  automatic 
to  a  manual  system  and  will  be  improved.  Long- 
distance connection  will  also  be  made. 

W.  H.  Blake  of  Sheooygan.  Wis.,  is  at  the  head 
of  a  company  which  will  enter  the  field  in  competi- 
tion to  the  Bell  Telephone  Company  at  Sault  Ste. 
Marie,  Mich.     A  franchise  has  already  been  granted. 

B.  M.  Stoddard  is  building  an  Independent  tele- 
phone line  from  Sloan  to  Owego.  Iowa.    . 

The  Boone  County  (Iowa)  Telephone  Company 
will  spend  $40,000  this  fall  in  improvements  to, its 
service. 

The  Farmers'  Telephone  Company  of  Stockholm. 
Minn.,  has  been  incorporated  with  a  capital  stock 
of  $12,500. 

Arrangements  have  been  practically  completed 
whereby  $100,000  may  be  raised  by  the  Mutual  Tele- 
phone Company  of  Des  Moines,  Iowa,  to  be  spent 
in  exlensivc  improvements.  These  include-  a  new 
switchboard  and  a  conduit  system.. 

The  Stratford  Independent  Telephone  Company 
has  purchased  enough  of  the  Chamberlain  Telephone 
Company's  lines  in  Webster  City,  Iowa,  to  give  it 
an  entrance  into  the  city.  This  makes  three  tele- 
phone companies  operating  in   Webster  City. 

Articles  of  Incorporation  of  the  Blanchard  (Iowa) 
Coin  and  College  Springs  Mutual  Telephone  Com- 
pany have  been  filed.  The  capital  is  $,1,000.  W.  S. 
Arquarm  was  elected  president.  R. 

Southern  Telephone  Developments. 

The   Southern    Bell    Telephone   Company   has   ab- 
sorbed the  local  Independent  exchange  at  Reldsville. 
N.   C.,  and  will   shortly    mil    in   a   modern  comiiiuu 
battery    system.     .'\    luimbei-    of    loll    lines    wi-ic    in- 
cluded in  the  deal. 

A  new  telephone  companv  is  being  organized  al 
Sandersville,  Ga.,  with  a  capital  stock  of  $12,000,  In 


compete  with  the  Southern  Bell  company.  The  new 
company  promises  to  furnish  telephones  at  a  cheaper 
rate   than   the   Bell   company. 

It  is  rumored  that  a  new  telephone  company,  the 
third  one  in  the  city,  will  be  organized  at  Charlotte, 
N.  C,  to  install  a  local  system. 

The  Southern  Bell  Telephone  Company  is  at  pres- 
ent seeking  to  secure  franchises  and  install  systems 
in  a  number  of  smaller  towns  in  South  CaroHna 
where  Independent  systems  are  already  in  operation. 
Among  the  towns  included  are  Rock  Hill,  Yorkville, 
Lancaster  and  Camden.  L. 


Indiana  Telephone  Items. 

The  Whitley  County  Telephone  Company  filed  arti- 
cles of  incorporation  with  the  secretary  of  state  on 
the  8th  inst.  The  capital  stock  is  placed  at  $100,000. 
The  company  proposes  to  establish  an  exchange  and 
principal  office  in  Columbia  City  and  construct  and 
operate  telephone  systems  in  Whitley,  Kosciusko, 
Noble,  DeKalb,  Allen,  Huntington  and  Wabash 
Counties'. 

The  telephone  service  in  Shelbyville  was  severely 
crippled  during  the  last  week  by  an  electrical  storm, 
the  lightning  burning  out  the  wires. 

Two  suits  have  been  venued  to  Logansport  from 
the  Fulton  County  Circuit  Court  and  will  be  tried 
at  the  present  term  of  court.  Both  suits  were  brought 
by  P.  M.  Buchanan  against  the  Rochester  Telephone 
Company.  The  first  of  these  suits  is  to  compel  the 
Rochester  Telephone  Comoany,  under  the  franchise 
it  holds,  to  furnish  the  plaintiff  with  telephone  serv- 
ice and  the  second  suit  is  to  recover  $3,000  damages 
because  the  defendant  comnany,  as  alleged,  fails 
to  serve  the  complainant.  The  complaint  sets  forth 
that  when  the  telenhone  company  secured  a  franchise 
to  operate  in  Rochester,  its  officials  agreed  to  a  rate 
of  $1  a  month  for  residences  and  $2  a  month  for 
business  houses.  The  plaintiff  claims  that  he  is  a 
private  resident  and  that  he  secured  a  telephone  as 
soon  as  the  plant  was  in  operation  :  that  a  short  time 
after  the  plant  began  operation  the  company  notified 
him  that  lie  would  have  either  to  pay  business  rates 
or  quit.  He  quit  and  brought  these  suits.  The  re- 
sult of  the  trials  is  anticipated  with  interest  by  both 
telephone  company  and  natrons,  as  it  must  neces- 
sarily define  and  determine  what  constitutes  a  pri- 
vate and   a  business-house  service. 

S.  P.  Sheerin,  president  and  general  manager  of 
the  New  Long-distance  Teleohone  Company,  has 
made  application  for  additional  franchises  through 
Howard   County. 

The  Farmers'  Teleohone  Companv's  line  in  Madi- 
son County  was  comnleted  last  week.  The  line  was 
built  by  Marshall  Walker,  who  organized  the  com- 
oan.v.  It  extends  east  and  north  of  .-Mexandria  and 
has  45  subscribers.  It  will  connect  with  the  Dela- 
ware and   Madison    Conntv  line  at   Alexandria. 

The  local  telephone  plant  at  Chesterfield  was 
burned  out  on  the  8th  inst.  by  the  cable  coming  in 
contact  with  the  trolley  wire  of  the  Union  Traction 
Comoany.  The  entire  svstem  was  destroyed  and 
the  three-story  brick  building  in  which  the  exchange 
was  located  was  badly  damaged  by  fire. 

There  are  ominous  signs  of  a  teleohone  war  at 
Elwood  between  the  Bell  comoany  and  the  Delaware 
and  Madison  Conntv  comoany,  the  latter  an  Inde- 
nendent  concern.  The  Indeoendent  comoanv  is  try- 
ing to  get  exclusive  control  of  the  field.  Rate  cut- 
ting is  threatened  and  is  expected  if  a  settlement  is 
not  reached  soon.  F. 


TELEPHONE  MEN. 

F.  A.  Klock  has  resigned  as  manager  of  the  Inde- 
pendent telephone  exchange  of  Yankton,   S.  D. 

George  C.  Hall,  manager  of  the  Cumberland 
Telephone  and  Telegraph  Company  at  Louisville, 
has  "withdrawn  his  resignation  and  will  continue 
in  the  service  of  the  company.  He  has  been  popu- 
lar as  a  manager,  and  the  company  induced  him  to 
forego  his  plans   of  going  into   private   business. 

George  B.  Williamson  and  Marvin  J.  Welsh,  two 
young  men  employed  by  the  New  Telephone  Com- 
pany, committed  suicide  in  Indianapolis  last  week 
within  a  few  hours  of  each  other.  There  was  ap- 
parently an  agreement  to  commit  the  act.  They 
were  good  friends,  having  recently  removed  from 
Chicago  to   Indianapolis  together. 

Clarence  Wright  has  resigned  his  oosition  with 
ihe  Wisconsin  Telephone  Company,  and  has  accented 
the  position  of  manager  of  the  Bayfield  County 
Telephone  Coinpany,  which  is  preparing  to  do  busi- 
ness, in  Washburn,  Wis.  The  new  company  already 
has  a  large  number  of  poles  and  considerable  wire 
strung,  and  before  long  will  have  its  system  in 
operation. 

The  International  Telephone  Manufacturing  Com- 
oany, Chicago,  has  secured  Ihe  services  of  .1.  C. 
Murray,  who  will  represent  it  in  Indiana  and  Michi- 
gan. Mr.  Murrav  was  for  a  number  of  years  asso- 
ciated with  the  Kellogg  companv  and  later  with  the 
Stromberg-Carlson  Telephone  Maanufacturing  Com- 
pany, which  latter  position  he  has  inst  resigned  to 
cnUr  llu-  i-mplnymeiil  of  Ihe  Tiilernatlonal  lompany. 


GENERAL  TELEPHONE  NEWS. 

A  telephone  line  has  been  constructed  between 
the  towns  of  Cabercera  and  Jungapeo,  Mexico. 

The  Southwestern  Telegraph  and  Telephone  Com- 
pany has  installed  a  telephone  exchange  at  Sour 
Lake,   Texas.     It  has  100  subscribers. 

The  Beaumont  and  Northwestern  Telephone  Com- 
pany will  soon  have  its  system  completed  to  the 
towns  of  Saratoga,  Kountze,  Silsbee  and  other  places 
In  southeast  Texas. 

A  charter  has  been  granted  to  the.  Currituck  Tele- 
phone Company  of  Coinjock,  N.  C,  with  a  capital  of 
$2,500.  E.  R.  Johnson  is  interested.  The  company 
will  operate  in  four  counties. 

The  Southwestern  Telephone  Company  has  just 
completed  its  exchange  at  Enid,  O.  T.,  with  nearly 
2,000  subscribers.  It  has  toll  lines  to  all  important 
points  in  the  territory  and  is  installing  rural  lines 
in  many  of  the  small  villages. 

The  Ninnescah  Valley  Telephone  Company  of 
Belle  Plaine,  Kan.,  will  connect  its  rural  line  at  Wel- 
lington, Kan.,  with  the  Farmers'  Mutual  Telephone 
Company  and  try  for  a  franchise  in  Wichita,  so  as 
to    build    an    exchange   at   that   point. 

The  Pacific  States  Telephone  Company  is  prepar- 
ing to  put  in  a  new  stretch  of  wire  28  miles  in 
length,  extending  from  the  town  of  Odessa,  Wash., 
10  Wilson  Creek.  It  will  give  a  long-distance  con- 
munication  to  Irby  and  Krupp,  Wash. 

The  Home  Telephone  Company  of  Toledo,  Ohio, 
has  given  notice  to  the  girls  of  the  night  force  that 
their  escorts  to  and  from  duty  must  not  come  nearer 
than  within  one  block  of  the  office.  The  girls  re- 
sent this  order  and  there  is'  some  talk  of  a  strike. 

Lynden,  Wash.,  will  have  a  telephone  system  of 
its  own.  The  citizens  have  concluded  to  wait  no 
longer  on  the  Sunset  Telephone  Company,  and  promi- 
nent business  men  have  been  soliciting  subscriptipns 
for  the  proposed  enterprise.,  Simon  Kildall  of  the 
Kildall  Mercantile  Company  is  the  chief  promoter. 

The  Board  of  County  Commissioners  of  Spokane 
County.  Wash.,  has  granted  a  20-year  free  franchise 
to  the  Interstate  Telephone  Company  of  Rathdrum, 
Idaho,  to  extend  its  system  from  that  state  into 
Spokane  County.  The  franchise  grants  the  right 
to  erect  and  maintain  poles  and  string  wires  along 
all  the  county  highways. 

The  protective  bondholders'  committee  of  the 
Michigan  Telephone  Company,  of  which  Charles  F. 
Cushman  of  Boston  is  secretary,  gives  notice  that 
all  but  246  of  the  consolidated  mortgage  five  per 
cent,  bonds  have  been  deposited  with  the  commit- 
tee, and  in  order  that  further  opportunity  to  deposit 
may  be  granted  the  outstanding  bonds,  the  com- 
mittee has  extended  the  date  until  October  20th, 
when  the  right  to  deposit  under  the  agreement  will 
finally  expire. 

Application  has  been  made  to  the  township  au- 
thorities of  Springfield,  N.  J.,  for  a  franchise  to  run 
a  telephone  line  through  Springfield.  The  applicant 
is  the  Central  New  Jersey  Telephone  Company, 
which  has  its  headquarters  at  Trenton.  The  com- 
pany is  an  Independent  one  and  has  secured  fran- 
chises from  a  number  of  municipalities  adjacent  to 
Springfield.  It  is  now  operating  lines  to  the  west- 
ward and  is  securing  franchises  with  the  ultimate 
idea   of  reaching  New  York. 


Tile  Farmers'  Mutual  Telephone  Company  has 
secured  franrlil~-'>s  in  Ihe  cities  of  Wellington  and 
South  Haven,  Kan.,  and  intends  building  an  ^  ex- 
change at  M'ellington  to  conned  wilh  its  rural  lines. 


MANUFACTURERS    AND    DEALERS. 

The  Stromberg-Carlson  Telephone  Manufacturing 
Company,  Rochester  and  Chicago,  recently  closed  a 
contract  with  the  Benson  Telephone  Company,  Ben- 
son, Minn.,  and  the  Red  River  Valley  Telephone 
Company  of  North  Dakota  for  one  of  its  4Cio-line 
capacity  generator-call,  visual-signal  switchboards 
for  each  of  these  companies. 

The  West  Disinfecting  Company,  New  York,  is 
manufacturing  a  telephone  mouthpiece  attachment 
for  use  in  connection  with  an  antiseptic  liquid,  which 
goes  with  it,  for  the  destruction  of  disease  germs. 
The  attachment  has  a  cover  similar  to  that  of  a 
watch  case  which  shuts  down  over  the  transmitter 
when  the  latter  is  not  in  use.  In  the  back  of  the 
cover  is  a  piece  of  flannel,  which  may  be  saturated 
once  or  twice  a  month  with  "telephonine,"  as  the 
antiseptic  solution  is  called,  a  little  bottle  of  which 
accompanies  the  attachment.  The  arrangement  can 
be  placed  upon  any  telephone,  and  it  is  said  that 
germs  cannot  live  in  the  mouthpiece  in  the  presence 
of    the    antiseptic. 

The  Eureka  Electric  Company  of  Chicago  and 
Genoa,  111.,  has  just  furnished  one  of  its  late  outfits, 
comprising  its  well-known  new  Bell  style  ring-down 
magneto  switchboard,  to  Ihe  exchange  at  Fullerton, 
Neb.  The  latter  now  has  a  complete  200-line  outfit, 
and  the  late  addition  put  it  in  possession  of  one  of 
Ihe  finest  exchanges  in  the  state  of  Nebraska.  The 
Eurel^a  Electric  Company  also  has  its  apparatus  in- 
stalled at  Wahoo.  Neb.,  in  one  of  Ihe  most  successful 
c.s'clianges  in  the  Unllcd  Slates.  This  company  is 
.dso  manufacturing  a  self-restoring  drop  switchboard. 
as  well  as  a  cenlral-cnergy,  visual,  drop  switchboard. 
It  will  cheerfully  furnish  its  new  catalogue  and 
printed   matter   to   all   i'nterested. 
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Applications  of  the  Steam  Turbine. 

In  n  paper  on  "Advantages  of  Steam  Turbines 
for  Textile  Mills."  read  before  the  New  England 
Cotton  Manufacturers'  Association  at  Lenox,  Mass., 
on  October  ist,  Austin  R.  Dodge  of  Schenectady, 
N.  v.,  brought  out  some  new  information  on  the 
steam  turbine  as  a  prime  mover — a  subject  that  is 
just  now  attracting  great  attention  among  central- 
station  men  and  other  steam  power-plant  owners, 
as  readers  of  the  Western  Electrician  are  well 
aware. 

The  paper  is  interesting  from  the  fact  that  it 
forecasts  an  application  of  the  steam  turbine  in  a 
new  tield  and  also  because  much  of  it  is  given  np 
to  a  clear  consideration  of  present  well-known  types 
of  turbines,  with  a  disaisiion  of  the  principles  under- 
lying their  operation. 

The  accompanying"  illustrations,  though  not  re- 
ferred to  specifically  in  the  paper,  are  related  to 
the  snbject-matter  and  will  be  of  interest.  Fig.  i 
shows  the  assembly  of  a  5,000-kilowatt  four-stage 
turbine.  Fig.  2  represents  a  15-kilowatt  train-light- 
ing set.  Fig.  3  illustrates  the  two  intermediates  for 
second    stage   of  a   500-kilowatt   turbine,   while   Fig. 


FIG.     I.       ASSEMBLY    OF    500O-KILOW  ATT    FOUR-STAGE    TURBINE, 

4  is  a  general  view  of  the  Newport  station  of  the 
Newport  and  Fail  River  Street  Railway  Company, 
showing  the  steam  turbine  and  also  the  switchboard. 

Following  is  an  abstract  of  Mr.   Dodge's  paper : 

To  a  casual  observer  of  a  turbine  installation,  per- 
haps the  most  apparent  advantages  are  the  small 
amount  of  attention  necessary,  the  small  number 
of  moving  parts,  compactness  and  simplicity. 

The  efficiency'  of  action  depends  largely  on  the 
relative  velocities  of  the  steam  jet  and  the  moving 
vanes,  and  the  energy  required  to  rotate  these  vanes 
under  the  existing  conditions  of  steam  density  and 
moisture. 

One  of  the  earliest  efficient  turbines  of  practical 
form  was  brought  out  by  De  Laval,  and  consists 
of  a  single  combination  of  nozzles  and  a  wheel  at- 
tached to  the  shaft,  carrying  the  vanes  on  its  periph- 
ery. 

The  transformation  of  pressure  into  velocity  in 
the  nozzle  is  complex,  but  highly  efficient.  The 
steam  at  the  area  of  smallest  cross-section,  called 
the  throat,  always  has  a  pressure  about  58  per  cent, 
of  the  initial  and  a  velocity  of  1,500  feet  per  second, 
unless  reduced  by  a  higher  back  pressure  at  the 
discharge  end  of  the  nozzle.  If  a  greater  velocity 
is  desired,  the  cross-section  at  the  throat  is  not 
changed,  but  the  area  of  nozzle  discharge  is  increased. 
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velocity  of  about  4,000  feet  per  second,  if  expanded 
to   28    inches    vacuum.     The    vanes    must    therefore 
rotate  at  a  speed  of  about  2,000  feet  per  second  to 
abstract   the   maximum   energy,   a    speed   limited   by 
the  streuffth  of  material.    About  1,200  feet  per  sec- 
ond  is    realized    in    practice ;   therefore   this   type   is 
better   adapted   for   a   smaller   range   between   initial 
and  final  pressures.     A  peripheral  speed  of  1,200  feet 
per  second  with  this  form  of  wheel  necessitates  the 
use  of  a  flexible  shaft  and  special   gearing. 
The  Parsons  machine  w-as  brought  out  shortly  be- 
fore  the    De   Laval   and    has    ntuch    lower 
velocities'   of   steam    and     vanes,    and     the 
process  of  transforming  pressure  iiito  work 
must  be   repeated   many  times,   entailing   a 
large  number  of  successive  revolving  rows 
of    vanes    with    stationary    rows    of   vanes 
between    each.     As    there     is     considerable 
drop  in  steam  pressure  between  the  enter- 
ing and  discharging  sides  of  the  revolving 
vanes,   owing  to   small   clearances,   an   un- 
balanced   pressure    acts    on   the   vanes,    re- 
sulting   in     a     serious    end    thrust,    which 
is   reduced   by   making  the   drum    carrying 
the  vanes  of  small  diameter,  thereby  in- 
creasing the  revolutions'  per  minute  and 
the   difficulties   of    generator    design,   as 
gearing    is    not    used. 

Many  of  the  vanes  must  therefore  ro- 
tate in  steam  of  high  density,  and  there 
is  considerable  break  action  between 
vanes  and  outer  shell,  due  to  water  of 
condensation.  Both  oit  these  losses  are 
reduced  by  superheat.  The  large  number 
of  vanes',  about  31,000  in  a  300-kilowatt 
set,  are  inserted  by  hand  and  the  longer 
ones  held  at  the  outer  end  by  support- 
ing wires  to  wdiich  the  vanes  are  sol- 
dered. 

The  Rateau  type  is  similar  to  the  De 
Laval,  except  that  the  combination  of 
nozzles  and  single  wheel  is  repeated 
several  times,  with  less  expansion  dur- 
ing each  process  than  in  the  earlier  tur- 
bines. A  space  is  given  for  the  steam 
discharged  from  the  revolving  vanes  to 
utilize  its  energy  in  the  form  of  velocity 
by  evaporating  part  of  the  moisture, 
and  start  the  process  of  fractional  ab- 
straction anew  in  the  following  nozzles. 
A  single  wheel  per  nozzle  or  group  of 
nozzles  affords  a  miniiTium  change  in 
the   direction  of   the   steam   jet  at   high  '   ^' 

velocity  and  shortens  the  opportunity  to 
diverge,    before    a    following    nozzle   again    brings    it 
into  line. 

The  outer  clearance  is  small  and  the  buckets  have 
no  outer  band  like  the  De  Laval,  but  as  steam  is 
admitted  only  in  sections  of  the  periphery,  end 
thrust  is  eliminated  as  the  pressure  on  each  side  of 
the  disk  tends  to  equalize  through  the  empty  vanes. 
The  cylindrical  clearance  space  between  each  in- 
termediate nozzle  and  revolving  element  is  near  the 
shaft,  where  the  clearance  can  be  made  a  minimum. 
This  greatly  increases  the  area  of  stationary  nozzle 
surface  near  the  revolving  elements  and  adds  to  the 
loss  through  friction.  As  in  the  Parsons  type,  many 
of  the  wheels  revolve  in  steam  of  high  density,  and 
the  friction  caused  by  water  of  condensation  is  con- 
siderable. A  print  of  this  turbine  recently  pub- 
lished shows  25  wheels  and  25  sets  of  directing  noz- 
zles. Proper  adjustment  of  these  25  clearances  with 
variable  shaft  temperatures,  leaves  much  to  be  de- 
sired as  to  simplicity. 

Still  another  type  is  that  brought  out  in  this  conn- 
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other  words,  to  bring  the  direction  of  the  jet  dis- 
charged from  the  last  set  of  vanes  parallel  to  the 
shaft,  as  shown  in  the  velocity  diagram.  With  this 
high-steam  velocity  only  a  minimum  of  revolving 
vanes  are  necessary,  and  they  rotate  in  steam  which 
has  a  lower  density,  due  to  the  considerable  drop 
in  pressure  from  one  stage  to  the  next.  There  is  a 
large  clearance  between  the  outer  wall  of  revolving 
vanes  and  the  shell,  reducing  friction  due  to  water 
of  condensation.  End  thrust  is  eliminated,  as  there 
is  abundant  opportunity  for  the  pressure  to  equalize 
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Wc  have,  therefore,  a  means  of  obtaining  any  de- 
sired velocity  entering  the  vanes  by  throttling  the 
nozzle-end  pressure,  if  less  than  1,500  feet  is  desired. 
and  by  nozzle  expansion  if  a  greater  velocity  is  es- 
sential. 

As   the   specific   volume   of  steam   expanding   dia- 

haterially   increases    in   greater   proportion   than    the 

cross-section    of    the   nozzle,    the   velocity    increases 

ipidly      In  tlie  iJe  Laval  type  it  is  necessary  to  fully 

■  pand  ilie  steam  before  il  enters  the  vanes,  as  any 

residual    velocity   leaving   them   is   not  available   for 

work.     A    liigli    velocity    of    Ibe    moving    vanes    is 

therefore  essential. 

An  initial  pressure  of  150  pounds  will  trive  a   iet 


try  by  Mr.  Charles  G.  Curtis,  which,  in  addition  to 
nozzles  delivering  steam  at  high  velocity  to  a  single 
wheel,  has  also  stationary  vanes  which  redirect  the 
steam  discharged  at  considerable  velocity  from  the 
first  wheel,  due  to  the  relatively  low  bucket  speed, 
into  the  second  wheel.  The  velocity  of  the  jet 
leaving  the  nozzle  is  about  2,000  feet  per  second, 
about  half  the  velocity  of  the  De  Laval  inider  the 
same  conditions  uf  .exhaust  pressure,  while  the 
peripheral  speed  of  tin-  vanes  in  the  Curtis  is  propor 
tlonally  niuch  less,  about  400  feet  per  second  instead 
of  1,200  feet  per  second.  By  this  process  of  frac- 
tional abstraction  the  speed  of  revolving  vanes  need 
not  be  excessive  to  secure   tiiaximum  economy,  in 


TWO    INTERMEDIATES  FOR  SECOND  SI  \'.K   "V   A   500-KILOW-AT 
TURBINE. 

on  each  side  of  the  revolving  disks,  and  the  entrance 
.  and  discharge  angles  of  the  vanes  are  the  same. 
The  Curtis  type  differs  from  those  already  de- 
scribed in  a  number  of  ways.  In  the  larger  sizes 
the  shaft  is  vertical  and  floats  on  oil  under  suffi- 
cient pressure  to  balance  the  weight  of  the  revolving 
element,  -  which  rises  a  few  thousandths  of  an 
inch,  until  the  clearance  is  sufficient  to  permit  the 
discharge  of  the  oil  delivered  at  the  center  of  the 
supporting  block. 

That  there  is  no  end  thrust  in  this  turbine  is 
shown  by  the  fact  that  the  oil  pressure  necessary 
to  float  the  revolving  element  does  not  change  under 
any  condition  of  load.  This"  vertical  arrangement 
affords  great  compactness  and  greater  uniformity  of 
expansion,    due  to  heat. 

The  clearances  between  stationary  and  moving 
parts  have  proved  thoroughly  commercial,  as  shown 
in  several  months'  operation  of  vertical  soo-kilowatt 
units.  In  cases  in  which  the  oil  pressure  has  failed 
in  the  vertical  type  of  this  unit  during  the  use  of  a 
temporary  belt-driven 
oil  pump,  there  has  been 
no  damage  to  the  revolv- 
ing or  stationary  vanes. 
Any  contact  which  may 
occur  is  due  to  the  lifting 
of  the  revolving  element, 
o  w  i  11  g  to  formation  of 
ridges  on  the  step-bearing 
surface.  The  weight  of 
the  revolving  element, 
therefore,  tends  to  neutral- 
ize any  tendency  to  in- 
jury. As  the  vanes  are 
less  in  width  than  the 
metal  from  which  they 
are  cut,  nothing  more  seri- 
ous happens'  than  a  pol- 
ishing of  the  solid  part  of 
the  wheels.  Even  the 
step-bearing  blocks  can  be 
faced  off  and  used  again. 
When  using  the  standard 
direct-driven  oil  pump  a 
on,  failure  of  oil  supply  to  the 

stationary  bearing  is  highly 
improbable. 
The  soo-kilowatt  type  has  two  sets  of  nozzles, 
each  delivering  steam  to  a  set  of  three  revolving 
disks,  carrying  the  vanes,  which  are  machined  from 
the  solid  disk.  Governing  is  affected  by  operating 
a  series  of  valves  which  control  the  admission  of 
steam  to  the  nozzles  on  the  first  stage.  This  insures 
a  constant  velocity  in  the  first-stage  nozzles,  while 
the  pressure  in  the  first  stage  diminishes  with  the 
vteam  flow,  until  at  no  load  it  is  nearly  equal  to 
the  vacuum  in  the  second  stage,  a  desirable  condi 
lion,  as  it  reduces  the  density  of  the  steam  in  which 
the  first-stage  wheels  rotate,  and  renders  unnecessary 
adjustment  of  the  valve  controlling  the  second-stsg? 
nozzles. 
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Tlie  following  table,  embodying  approximately  the 
velocities  of  turbines  of  300  kilowatts  to  500  kilo- 
watts   capacity,  will   aid  in  this  comparison : 

Rows  of     Steam 

Rotating  Velocity 

Tyce.                  Bucket  Feel  Per  Peripheral     Buck- 

Rinos.  Second.  R.  P.  M.        Speed.  ^      ets 

Parsons 35              400  3.600  200  -inserted 

Rateau 25              800  2,400  400  inserted 

Curtis S  2,000  i.Soo               400  solid 

DeLaval i  4.000  2o,coo           1,200  m^erted 

Each  type  has  its  characteristics,  and  the  advan- 
tages of  one  over  another  will  depend  largely  on 
the  cost  of  construction,  reliability  and  improve- 
ment in  efficiency. 

As  to  the  first  cost  of  such  an  installation,  a 
Curtis  turbine  requires  only  seven  per  cent,  of  the 
floor  space  taken  by  a  horizontal  cross-compound 
engine  of  the  same  capacity,  and  the  cost  of  founda- 
tions is  in  about  the  same  proportions  in  favor  of 
Ihe  turbine.  The  weight  is  from  15  per  cent,  to 
25  per  cent,  that  of  the  engine. 

There  is  no  wear  with  a  moderate  amount  of 
superheat  resulting  from  the  action  of  the  steam 
jet  on  the  vanes,  even  at  a  velocity  of  2,500  feet 
per  second,  as  shown  by  long-continued  tests. 

One  of  the  great  advantages  of  a  turbine  is  due 
to  the  entire  absence  of  internal  lubrication.  Con- 
sequently, the  condensed  steam  can  be  returned  to 
the  boilers',  saving  the  cost  of  oil  and  feed  water, 
often  10  per  cent,  the  cost  of  fuel.  As  no  boiler 
scale  is  formed  while  using  the  same  feed  water 
continuously,  tube  cleaning  is  unnecessary,  and  the 
boilers  are  maintained  at  the  highest  efficiency  with- 
out withdrawal  from  service. 

It  is  estimated  that  the  saving  in  attendance 
charges  will  average  25  per  cent,  on  the  entire  station 
pay-roll.  A  turbine  having  but  one  moving  part 
requires  no  adjustment,  unlike  a  reciprocating  en- 
gine, with  a  large  number  of  moving  parts,  which 
must  be  carefully  inspected  at  frequent  intervals  by 
a  skilled  engineer.  The  economy,  therefore,  remains 
constant,  which  is  not  true  of  a  reciprocating  engine. 

The  variation  in  speed  of  the  larger  units  is  within 
two  per  cent.,  when  the  load  is  varied  from  no  load 
to  full  load.  Flywheels  are  not  required  on  any 
type,  as  the  driving  force  is  always  transmitted 
without  angular  variation,  a  desirable  condition  when 
generators    are   operated   in   parallel. 

The  absence  of  internal  lubrication  permits  a  high 
degree  of  superheat.  In  the  Newport  plant  the  su- 
perheat of  the  turbine  has  been  raised  to  250  degrees 
Fahrenheit  without  increasing  the  temperature  of 
any  part  of  the  revolving  wheels  or  surrounding 
casing,  except  the  admission  valves.  The  conditions 
in  an  engine  operating  at  this  high  temperature 
would  not  be  as  favorable. 

The  motors  required  to  operate  the  circulating 
and  air  pumps  for  the  condenser  [at  Newport]  are 
driven  from  the  turbine  generator,  and  this  power, 
about  20  kilowatts,  is  included  in  the  output  of  the 
machine.  Analysis'  of  the  velocities  obtained  indi- 
cate that  this  result  from  the  first  vertical  unit  will 
be  materially  reduced.  Lighting,  railway  and  arc 
load  are  all  carried  on  the  same  unit  without  diffi- 
culty. Minor  troubles  have  developed,  but  no  more 
than  with  every  radically  new  device,  and  these  have 
in  turn  been  corrected  as  rapidly  as  possible  under 
commercial    operation. 

Similar  plants  have  been  installed  at  Scranton, 
Pa.,  Dover,  N.  H.,  and  within  the  last  year  orders 
have  increased  to  such  an  extent  that  200,000  horse- 
power of  Curtis  turbines'  is  under  contract.  A  600- 
kilowatt  horizontal  unit  has  been  in  continuous 
service  at  Schenectady  for  two  years,  operating  for 
two  ■  periods  of  about  four  weeks  each,  without  a 
single  shutdown. 

A  i.soo-kilowatt  Curtis  unit  is  in  successful  opera- 
tion at  Port  Huron,  Mich.,  carrying  a  mixed  load 
of  motor  power,  railway  and  lighting.  This  turbine 
has  the  standard  clearance  of  0.03  to  o.os  inch  be- 
tween stationary  and  moving  parts,  and  can  be 
started  cold  and  brought  up  to  full  speed  in  half 
an  hour.  It  is  easily  brought  into  synchronism  with 
other  three-phase  generators  driven  by  cross-com- 
pound engines.  One  800-horsepower  Russell  and  one 
Soo-horsepower  Ball,  both  tandem-compound  engines, 
also  one  500-horsepower  Westinghouse  cross-com- 
pound engine,  all  condensing,  have  heretofore  car- 
ried the  load,  about  750  kilowatts,  requiring  two 
500-horseRower  and  one  250-horsepower  Sterling 
iioilers.  With  the  turbine  alone  carrying  the  same 
load,  one  of  the  500-horscpower  boilers  is  cut  out. 

In  textile  mills  the  first  units  to  be  installed  are 
three  500-kilowatt  Curtis  turbines  at  the  Lane  Cot- 
Ion  Mills,  New  Orleans,  and  two  similar  units  at  the 
Fulton   Bag  and   Cotton   Mills,  Atlanta,  Ga. 


rent  testing  sets,  each  consisting  of  either  one  or  two 
alternators,  direct-connected  to  a  driving  motor,  for 
use  in  alternating-current  measurements  and  testing. 
The  main  switchboard  will  be   in  the  engine  room. 


Equipment    for    National     Bureau    of 
Standards. 

Part  of  the  equinnient  ordered  for  the  laboratory 
of  the  National  i3ureau  of  Standards  at  Washington, 
D.  C,  includes  a  tandem-compound  engine  of  120 
horsepower  and  two  direct-current  dynamos  which 
are  to  be  direct-connected  to  the  engine,  and  which 
will  supply  the  current  for  lighting,  power  and  ex- 
perimental purposes  during  the  present  fiscal  year. 
A  second  unit  of  equal  size  will  be  installed  later 
on,  and  also  two  storage  batteries,  each  of  132  cells, 
and  having  a  capacity  of  200  and  400  ampere-hours, 
respectively.  Other  equipment  includes  a  double 
booster  for  charging  the  accurnulators,  three  low- 
voltage  storage  batteries  for  giving  heavy  current 
for  special  testing,  and  four  special  alternating-cur- 


Influence  of  Electricity  on  the  Develop- 
ment of  Waterpowers.' 

By  F.  a.  C.   Pereine,  D.  Sc. 

Consulting  engineers  are  in  the  habit  of  estimat- 
ing waterpowers  solely  on  the  basis  of  the  amount 
of  power  which  is  available  for  365  days  in  the 
year,  of  24  hours  for  each  day.  Perhaps  they  are 
wise  in  so  estimating,  as  the  mistakes  they  may 
make  in  underestimating  the  usefulness  of  the  water- 
power  are  very  often  counterbalanced  by  the  mis- 
takes they  are  also  making  in  the  cost  of  its 
development  and  the  possibilities  of  the  market. 
But,  however  advisable  it  may  be  for  the  consulting 
engineer  to  neglect  altogether  the  variable  power 
a  river  is  capable  of  furnishing,  it  is  necessary  in 
this  discussion  for  us  to  consider  the  limits  of  varia- 
ability  which  one  should  allow  for  development  of 
a   waterpower. 

Waterpowers  not  continuous  require  an  equiva- 
lent steam-power  equipment  of  engines,  boilers  and 
men,  with  full  interest  charges',  and  in  consequence 
such  powers  only  effect  a  saving  equivalent  to  the 
fuel  consuinption  of  the  steam  engine.  This,  with 
continuous  power  and  coal  at  the  average  New 
England  price,  amounts  to  approximately  $36  a 
year,  and  .in  consequence  it  is  not  reasonable  to 
contemplate  the  development  of  excess  power  be- 
yond the  continuous  flow  of  the  stream  where  the 
generation  of  the  excess  power  involves  capital 
and  operation  charges  exceeding  $36  a  year.  Fur- 
thermore, I  do  not  consider  that  it  is  safe  to  esti- 
mate that  this  means  that  one  should  expend  as 
much  as  $600  per  horsepower  for  the  development 
of  excess  power,  since  a  cotton-mill  organization 
wdiich  can  only  net  six  per  cent,  on  the  investment 
i\'hich  it  has  made  for  machinery  and  equipment 
had  better  use  its  money  in  a  banking  business  and 
go  out  of  manufacturing.  In  fact,  it  is  my  opinion 
that  it  is  unwise  to  develop  the  variable  power  of 
a  river  where  the  expenditure  for  this  portion  of 
the  developing  exceeds  on  the  basis  of  12  months' 
supply  of  power  $200  per  horsepower,  or,  in  other 
words,  $100  per  horsepower  for  six  months'  power, 
or  about  $150  per  horsepower  for  nine  months' 
power.  I  am  confidently  of  the  opinion  that  it  is 
economical  to  develop  the  variable  power,  where 
the  continuous  power  does  not  exceed  in  cost  $300 
per  horsepower  and  the  variable  power  does  not 
exceed  $200  per  horsepower,  based  upon  a  continu- 
ous  rate. 

A  statement  has  been  made,  and  I  believe  that 
such  a  statement  is  hard  to  disprove,  that  the  devel- 
opment for  continuous  power  at  a  cost  not  exceed- 
ing $300  per  horsepower  produces  energy  at  a  rate 
with  which  steam  plants  cannot  compete  success- 
fully, no  matter  what  the  cost  of  fuel,  and  I  am 
further  of  the  opinion  that  where  the  excess  power 
for  a  development  does  not  cost  more  than  $200 
per  horsepower,  it  more  than  pays  for  the  saving 
in  fuel  alone,  and  that  this  condition  warrants  the 
development  of  this  excess  power  and  the  installa- 
tion of  a  steam  plant  to  be  operated  only  during 
the  time  of  the  deficiency  of  water.  As  these  opin- 
ions may  not  be  easily  justified  in  the  installation 
of  the  plants  having  less  than  1,000-horsepower 
minimum  capacity,  and  as  the  majority  of  mills  and 
waterpowers  to  which  the  argument  might  apply 
are  of  less  capacity  than  this,  it  may,  at  first  sight, 
seem  that  the  arguments  which  have  been  presented 
have  no  particular  or  general  interest :  but  before 
you  hastily  arrive  at  this  conclusion,  I  beg  to  call 
your  attention  to  the  fact  that  I  have  already  stated 
and  hold  that,  as  the  business  of  a  banker  is  not, 
in  my  opinion,  legitimate  business  for  a  cotton  mill, 
I  hold,  reasoning  along  the  same  lines,  that  the  de- 
velopment, generation  and  distribution  of  power 
is  no  more  the  business  of  a  cotton  mill  than  mak- 
ing investments  of  a  banking  character  would  be. 

The  idea  that  I  would  bring  forward  is  that  of 
the  centralized  plant,  developing  power  for  the  use 
of  many  cotton  mills,  as  I  believe  that  the  manu- 
facture of  the  power  should  not  be  considered  one 
of  the  provinces  of  a  cotton-mill  superintendent. 
In  many  cases,  this-  means  the  purchase  of  power 
from  an  altogether  independent  concern  from  the 
mill  itself,  though  in  many  cases  I  hope  in  the  future 
to  see  central  power  plants  owned  ^  by  the  cotton 
mills',  precisely  as  they  own  their  insurance  com- 
panies to-dav.  with  a  separate  and  efficient  manage- 
ment and  with  a  common  interest  and  aim. 

It  may  be  seen  then  that  what  I  am  intending  to 
advocate  is  the  complete  development  of  the  water- 
powers  in  large  units  and  not  in  small  units,  with 
auxiliary  central  steam  plants,  permitting  at  all 
times  the  distribution  of  constant  power  to  the  mills 
and  the  consequent  location  of  the  mill  in  reference 
to  their  product  and  operatives,  and  not  in  reference 
to  the  power.  In  order  to  do  this  it  is  necessary 
to  abandon  the  contemplation  of  small  developments 
of  individual  falls  and  to  substitute  therefor  the 
unification  of  many  falls  into  one  high-head  power 
wherever  this  can  be  accomplished  bv  the  means  of 
flumes  or  dams.  Whether  this  shall  be  done  by  the 
individual  mills  or  a  separate  waterpower  company 
owned  by  the  mills  is  a  question  for  each  individual 
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case.  Generally  in  sections  thickly  covered  by  mills 
and  intersected  by  power  streams  there  is  no  doubi 
that  the  central  plant  can  easily  utilize  and  con- 
centrate all  powers  within  a  radius  of  35  miles, 
tying  the  auxiliary  plants  and  waterpower  plants 
together  by  transmission  lines,  s'o  that  the  mills 
will  be  free,  not  only  from  the  variation  in  the 
water  supply,  but  also  froin  interruption  of  service 
due  to  breakdowns  of  machinery. 

It  may  be  objected  that  the  opportunities  for  ac 
complishing  this  have  most  of  them  altogether  dis 
appeared.  This,  indeed,  is  regretfully  true,  but  ii 
is  not  altogether  true,  and  we  have  to-day  many 
streams  throughout  New  England  undeveloped  on 
account  of  their  fancied  inaccessibility,  which  car 
readily  become  available  if  the  question  of  the  pos- 
sibility of  the  site  of  the  mill  near  the  waterpowei 
be  considered  as  unimportant  and  if  transmission 
distances  of  from  25  to  3=;  miles  be  contemplated. 

The  development  of  waterpowers  at  high  head? 
has  not  only  advantages,  on  account  of  the  fact  thai 
the  inefficiency  of  many  small  wheels  is  eliminated 
but  also  from  the  standpoint  of  the  storage  res- 
ervoir. Since  with  the  high  heads  that  are  some- 
times reasonably  available  the  quantity  of  watei 
necessary  to  develop  a  large  power  is  so  much 
reduced  that  reservoirs  become  important,  which 
under  low  heads  are  of  inconsiderable  capacity 
Along:  the  Boston  and  Albany  Railroad,  betwcer 
Becket  and  Chester,  is  to  be  seen  an  opportunitj 
of  carrying  out  such  a  plan  as  is  here  in  mind 
Whether  the  water  in  the  Westfield  River  is  suffi- 
cient for  any  development  at  that  point  is  not  here 
considered,  but  I  assume  that  the  water,  is  in  rea 
sonable  quantity,  as  it  is  used  to  operate  several 
mills  a  little  below.  You  will  observe  as  you  are 
traveling  along  the  railroad  that  a  canal  of  about 
five  miles  in  length  along  the  hillside  would  give 
at  its  lower  end  a  head  of  approximately  400  feet, 
and  although  there  are  no  mill  sites  in  the  iipiTie- 
diate  neighborhood  of  such  a  possible  power  plant, 
there  are  good  mill  locations  within  10  miles  down 
the  valley. 

When  you  examine  the  mills  at  Dalton,  I  invite 
you  to  look  at  one  of  the  best  reservoir  sites  in  the 
New  England  states,  probably  rendered  forever  un- 
available by  reason  of  the  presence  of  Crane's  Pio- 
neer and  Berkshire  mills  at  the  bottom  of  what 
might  have  been  a  reservoir  backing  up  the  water 
beyond  Weston's  mill  and  turning  this  little  branch 
of  the  Housatonic  from  a  power  stream  of  compara- 
tive insignificance  into  a  stream  giving  a  large  con- 
tinuous waterpower, 

Down  the  Housatonic  River,  at  Glendale,  are  two 
powers  wdiich  have  practically  been  abandoned — 
that  at  Glendale  and  the  one  at  Challenders — the 
configuration  of  the  ground  is  such  that  not  only 
these  two  powers  might  be  united,  but  if  it  were 
not  for  the  present  development  of  the  river  many 
feet  additional  head  could  be  obtained  in  consoli- 
dating the  heads  by  fluming  the  river  for  a  distance 
of  TO  or  15  miles. 

The  disadvantage  of  the  location  of  mills  along 
the  rivers  is  most  beautifully  shown  in  our  neigh- 
boring cities  of  North  Adams  and  Adams,  where 
we  will  find  mill  after  mill  with  foundations  sunk 
in  the  riverbeds  at  a  very  considerable  expense  and 
where  once  every  five  or  10  years  great  repair  bills 
on  account  of  floods  are  encountered,  though  the 
configuration  of  the  ground  is  such  as  would  have 
permitted  the  consolidation  of  the  waterpowers'  into 
one  large,   efficient  central-station  plant. 

The  most  notable  example  that  has  come  to  my 
attention  of  the  wastefulness  of  low-head  develop- 
ment is  to  be  found  at  Holyoke,  where  the  canals 
consume  space  which  should  be  available  for  good 
factory  sites  and  where  they  are  losing  from  20 
per  cent,  to  25  per  cent,  of  the  entire  power  de- 
veloped by  reason  of  the  inefficiency  of  many  low- 
head  wheels  in  series,  I  claim  that  it  would  not  be 
correct  to  object  that  in  such  a  case  as  that  of 
Holyoke  the  inefficiency  of  electrical  machinery  and 
transmission  would  more  than  counterbalance,  the 
increased  efficiency  of  the  waterwdieels,  since  we  all 
know  that  the  introduction  of  the  electrical  driv» 
will. of  itself  overcome  the  loss  from  belting  amount- 
ing to  more  than  the  inefficiency  of  the  electrical 
machinery,  and  whatever  increased  efficiency  there 
could  be  gained  by  the  high  head  would  be  clear 
gain    and    increased   power, 

I  do  not  intend  in  any  of  these  instances  to 
question  the  judgment  of  the  builders  of  the  mills 
or  the  developers  of  the  waterpowers.  The  last 
generation  certainly  presented  evidences  of  having 
at  least  as  .good  a  quality  of  brains  as  we  have 
to-day :  but  I  claim  that  simply  because  our  fore- 
fathers worked  out  their  problems  as  they  did,  makes 
no  reason  for  our  slavishly  following  their  foot- 
steps, wdien  the  work  that  they  and  we  have  done 
in  other  lines  produces  new  conditions  which  make 
it  unnecessary  in  the  future  to  meet  their  disad- 
\'antages.  The  changes  the  last  20  years  have  made 
in  the  design  of  waterwdieels  and  improvement  of 
electrical  machinery  and  steam  engines  render  to-day 
available  the  use  of  high-water  heads  and  long- 
distance transmis.sion  and  auxiliary  steam  plants,  not 
only  without  a  necessary  decrease  of  efficiency,  but 
actually  with  an  increase  of  efficiency  and  an  im- 
provement  in  the   quality  of  the  product. 

What  is  here  advocated,  then,  is  the  development 
by  means  of  long  flumes  in  large  central  power 
stations  of  as  manv  rapidly  flowing  streams  as  are 
available ;  the  development  of  streams  that,  by  rea- 
son of  their  distance  from  satisfactory   factory  sites. 
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liave  heretofore  been  considered  unavailable;  the 
increase  in  size  of  the  power  plants  and  the  uniting 
vnider  one  management  as  many  power  plants  as 
possible,  as  well  as  the  operation  under  the  same 
management  of  steam  auxiliaries  necessary  for  the 
delivery  of  constant  power ;  the  abandonment  by 
ihe  cotton  manufacturers,  as  far  as'  is  consistent 
with  present  conditions  of  the  generation  of  power 
as  a  part  of  their  regular  business,  and  the  placing 
of  this  work  in  the  hands  of  experts,  who  shall 
install  the  machinery,  make  the  power  and  deliver 
it  to  the  mill  for  the  operation  of  their  dynamos: 
the  location  of  the  mills  themselves  at  points  adapted 
entirely  to  their  manufacture,  taking  into  account 
both  the  accessibility  to  railroads  and  the  comfort 
and   convenience  of  their   employes. 

The  advantage  of  these  principles  has  been  widely 
appreciated  in  the  regions  of  the  Rocky  Mountains 
and  beyond,  and  by  their  application  the  manufac- 
turers of  these  regions  have  succeeded  in  overcom- 
ing their  very  great  disadvantage  of  inaccessibility 
and  expensive  fuel,  even  where  they  have  had  to  run 
lUmies  and  ditches  from  five  to  50  miles  in  length 
and  have  had  to  transmit  power  to  such  great  dis- 
tances that  the  limit  I  have  set  of  35  miles  seems 
to  the  western  engineers  so  short  that  they  do  not 
hesitate  at  rendering  available  powers  that  are  at 
least    100  miles   from  a   possible  market. 

The  reception  by  you  of  the  ideas  here  outlined 
I  firmly  believe  will  eliminate  many  of  the  present 
difficulties  met  in  New  England  from  the  gradual 
increase  in  price  of  coal  and  will  tend  to  solve  also 
some  of  the  questions  that  are  so  serious  which 
present  themselves  with  reference  to  the  labor  prob- 
lem and  will  aid  New  England  in  retaining  its 
cotton-manufacturing  business,  which  during  the 
last  generation  has  been  so  important  in  its  de- 
velopment   and    prosperity. 


How  to  Build    Up  and   Increase  Ameri- 
can Trade.' 

Bv  K.   K.  Kenned.w. 

The  American  firm  which  seeks  to  conquer  for- 
eign lands  has  an  important  lesson  to  learn  and 
would  better  study  it  carefully  and  thorougMy  be- 
fore   making    the   attempt    to    introduce   its    goods. 

In  striving  to  build  up  foreign  trade  the  fact 
must  not  be  lost  sight  of  that  the  people  must  be 
addressed  in  their  own  tongue;  thus  not  only  cor- 
respondence, but  catalogues,  pamphlets,  circulars,  and 
all  advertising  literature  should  be  printed  in  the 
language  of  those  to  wdiom  it  is  addressed.  Talk 
to  the  Russians  in  the  Russian  language ;  French 
should  be  used  in  France,  German  in  Germany, 
Spanish  in  the  South  and  Central  American  re- 
publics, Mexico  and  Spain,  Portuguese  in  Brazil, 
etc. 

Never  solicit  foreign  trade  without  literature 
printed  in  the  native  language  of  the  people  whose 
trade  you    desire. 

The  American  catalogue  is  usually  an  exquisitely 
beautiful  brochure,  the  product  of  the  best  talent, 
science  and  skill  in  the  printing  world;  but  to  be 
effective    it    must    be   understood. 

It  is  hardly  to  be  e.xpected  that,  even  the  most 
intelligent  foreigner  w-ill  trouble  himself  to  have  a 
translation  made  of  American  advertising  rtiatter 
unless  he  has  a  very  special  reason  for  so  doing — 
a  case  which  very  seldoin  occurs.  What  he  sees 
in  his  own  language  he  will  very  readily  understand. 
But  how  about  foreign  moneys,  weights,  measures, 
capacities,  and  the  like?  Foreigners  cannot  be  ex- 
pected to   be   posted    in  these    technical   matters. 

It  is  impossible  to  get  a  footing  in  foreign  coun- 
tries without  hard  work.  You  must  "go  after  it." 
The  catalogues  used  should  be  of  individual  char- 
acter, designed  to  meet  the  special  conditioiis  that 
are  to  be  met.  and  to  tell  the  foreigner  in  his  own 
language  all  that  can  be  told  about  the  goods  offered 
for  his  consideration.  The  minutest  details  are  of 
importance.  The  matter  of  foreign  correspondence 
is  also  important.  Each  letter  should  be  made  clear 
and  explicit  and  no  essential  detail  forgotten,  leav- 
ing no  loophole  for  misunderstanding. 

Remember  well,  when  considering  these  things, 
that  different  terms  are  used  in  various  countries 
to  express  the  same  meanings.  When  you  tell  a 
man  in  his  own  language  about  things  no  misunder- 
standing  is    likely   to   occur. 

American  manufacturers,  I  am  happy  to  report. 
have  in  recent  years  more  closely  studied  foreign 
countries,  particularly  South  .-\merica.  to  discover 
markets  for  their  wares;  and  when  they  have  found 
conditions  favorable  they  have,  after  strictly  ob- 
serving local  requirements  as  relates  to  license  and 
securing  the  ncccssan'  protection  of  the  trademark 
laws,  promptly  entered  this  remunerative  field  or 
essayed  to  educate  an  indifferent  public  to  new 
desires. 

It  is.  or  at  last  it  ought  to  be,  much  easier  to  sup- 
ply a  foreign  people  witli  what  they  want  than  with 
what  we  think  they  ought  to  have.  It  should  not  be 
forgotten  thai  advertising  in  the  local  paoers  has  been 
the  valuable  key  which  in  either  case  has  unlocked 
the  strong  door  of  prejudice  or  utter  indifference,  and 
the  publicity  attached  to  this  process'  has  not  only 
aided  largely  in  securing  the  coveted  market  for 
the  article  advertised,  but  has  also  helped  to  create 
a  market  for  other  .American  goods. 

Thus    every    article    of    merit    which    the    United 

I,  This  is  a  consular  report  from  ttie  United  States  consul  at 
Para.  Brazil.    It  is  dated  September  9.  15103. 


States  sends  to  foreign  markets  and  properly  and 
systematically  advertises  makes  it  easier  for  each 
succeeding  effort.  We  have  built  up  here  a  strong 
and  steadily  growing  demand  for  our  food  products. 

Every  American  advertising  success  abroad  stim- 
ulates a  wider  range  of  exports  and  makes  the  way 
smoother   and    easier    for   all    concerned. 

I  have  seen  this  United  States  consulate  equally 
as  crowded  by  local  merchants  seekins  information 
as  the  office  of  a  famous  advertising  agent.  All  the 
leading  trade  papers  in  every  line  of  business  are 
received  here,  carefully  classified,  and  placed  ready 
for  immediate  reference.  By  this  complete  system 
of  filing  the  export  and  trade  papers  I  can  at  once 
give  a  list  of  American  houses  dealing  in  or  man- 
ufacturing   the    goods    required. 

I  have  pointed  out  as  best  1  can  the  peculiar  needs 
of  this  locality ;  the  likelihood,  or  the  reverse,  of 
probable  markets  for  different  lines  of  goods;  the 
pitfalls  to  be  avoided  ;  the  pathways  to  be  followed. 
There  is  yet  plenty  of  room  here  for  men  who 
can  build,  command,   and  hold  trade. 

One  other  error  our  exporters  make,  which  prob- 
ably costs  them  many  thousands  each  year,  is  their 
practice  of  lettering  the  bales  and  cases  containing 
their  goods  in  English.  I  have  often  seen  at  the 
custom  house  here  boxes,  etc..  labeled,  "Fragile ; 
handle  with  care."  Or,  in  other  cases,  "This  side 
up,  with  care."  Now,  as  a  matter  of  fact,  we  might 
as  well  expect  a  stevedore  in  New  York  to  read 
the  labels  on  a  Chinese  tea  chest  as  to  ask  the  men 
who  handle  foreign  goods  in  this  port  to  read  Eng- 
lish. It  gives  them  trouble  enough  to  decipher  their 
own  language  when  plainly  printed.  Consequently, 
wdien  the  bale,  package,  or  case  enters  the  steamer 
at  New  York,  all  warnings,  caution,  or  advice  printed 
upon  it  might  as  well  be  done  in  uncial  Greek  as  in 
English. 


Limits  of   Electric  Traction  with    Direct 
Current. 

Systems  of  electric  traction  differ  widely  as  to 
the  power  that  may  be  delivered  to  a  car,  the  dis- 
tance from  a  generating  station  at  which  a  car  may 
be  operated,  and  the  rate  of  acceleration  that  a  car 
may  attain.  With  continuous-current  dynamos  sup- 
plying car  motors  at  pressures  of  about  500  volts. 
a  limit  to  the  power  that  rnay  be  delivered  through 
a  single  trolley  contact  is  soon  reached. 

A  car  with  a  motor  equipment  of  200  horsepower, 
such  as  is  not  uncommon  for  interurban  service, 
draws  350  ainperes  from  the  trolley  wire  when 
loaded  to  full  rated  capacity,  if  the  rnotors  have 
an  efficiency  of  about  85  per  cent,  and  their  voltage 
is  500.  At  starting  and  on  heavy  grades  the  am- 
peres taken  by  such  a  car  may  go  up  to  1,000  with- 
out serious  heating  at  the  trolley,  but  it  is  doubtful 
whether  this  current  could  be  collected  constantly 
without  trouble.  Coming  to  a  large  electric  loco- 
motive or  heavy  train  requiring  2.000  horsepower 
at  normal  rating,  the  regular  current  with  voltage 
and  inotor  efficiency  as  before,  would  be  3.500  am- 
peres, w'hich  might  rise  to  10.000  or  15,000  amperes 
for  short  periods.  Such  currents  are  entirely  be- 
yond the  capacity  of  any  single  trolley  or  contact 
shoe.  A  number  of  trolleys  might  be  employed  with 
a  heavy  train  or  locomotive,  but  such  complication 
would  soon  reach  a  limit.  The  limitations  as  to 
radius  of  operation  of  the  500-voU  continuous-cur- 
rent traction  system  riiay  be  well  illustrated  by  an 
example.  If  a  car  requiring  200  brake  horsepower 
on  the  wheels,  or  a  delivery  of  350  ainperes  and  500 
volts  at  its  motors,  is  operated  10  miles  from  the 
station  with  a  drop  of  50  volts  in  its  feeder  wire, 
this  wire  must  have  an  area  of  400,000  circular  mils. 
Ten  miles  of  such  wire  with  weatherproof  insulation 
weigh  80,000  pounds,  and  at  15  cents  per  pound 
have  a  value  of  $12,000.  This  sum  represents  an  in- 
vestment of  $60  per  horsepower  capacity  of  the 
feeder  wire,  or  about  three  times  the  cost  of  dy- 
namos per  like  unit  of  capacity.  Assuming  that 
only  50  volts  drop  will  occur  in  the  rails  as  a  return 
circuit  when  the  di'op  in  the  trolley  feeder  is  50 
volts,  the  total  loss  of  pressure  between  dynamo 
and  car  motors  is  100  volts,  so  that  the  dynamo 
must  deliver  current  at  600  volts  in  the  assumed 
case.  This  drop  of  100  volts  on  the  line  and  rails 
corresponds  to  a  loss  of  16.66  per  cent.  For  excep- 
tional loads,  as  when  the  car  is  climbing  a  steep 
grade,  the  percentage  of  loss  in  feeder  wire  and 
rails  will  increase  directly  with  the  amperes  flowing 
to  the  car.  Thus,  when  the  car  motors  take  T.050 
amperes,  the  fall  of  pressure  in  the  rails  and  feeder 
together  will  be  300  volts,  and  one-half  of  the  en- 
ergy delivered  at  600  volts  by  the  dynamo  will  be 
lost  in  the  transmission.  If  more  than  one  car  is 
supplied  by  this  feeder,  the  percentage  of  loss  in  it 
will  increase  directly  with  the  number  of  the  cars. 
The  torque  exerted  by  the  car  motors  increases  ap- 
proximately with  the  amperes  they  receive,  but  their 
speed  drops  with  the  terminal  voltage;  hence, 
though  the  motors  carry  a  heavy  overload,  the  cars 
cannot  maintain  normal  sneed  because  of  the  loss 
of  pressure  in   line  and   rails. 

When  under  normal  full  load,  the  car  in  ques- 
tion receives  .350  amperes  at  500  volts,  or  175  kilo- 
watts. When  an  overload  causes  the  current  to 
rise  to  1.050  amperes,  the  pressure  at  the^  motors 
drops  10  300  volts  and  they  receive  315  kilowatts, 
or  1.8  limes  the  power  delivered  to  them  at  normal 
full  load.  As  the  generating  station  was  assumed 
to  operate  continuously  at  600  volts,  it  appears  that 


when  the  output  from  this  station  is  multiplied  by 
three,  the  rate  of  energy  delivery  to  motors  increases 
only  So  per  cent.  In  other  words,  the  proportion 
of  the  entire  energy  output  absorbed  by  the  line  and 
track  rises  with  the  ampere  flow,  and  an  absolute 
limit  is  thus  put  on  the  power  that  may  be  delivered 
to  the  car  motors.  As  one-half  of  the  energy  sent 
out  by  the  power  station  is  lost  in  the  line  and  rails 
with  a  current  of  1,050  amperes,  any  further  in- 
crease of  current  will  actually  decrease  the  power 
delivered  to  the  car  motors,  though  it  will  increase 
their  torque.  Thus,  if  the  station  delivers  1,400  am- 
peres at  600  volts  to  the  particular  feeder  and  track 
under  consideration,  the  motors  on  the  car  will  re- 
ceive this  current  at  200  volts,  representing  only 
280  kilowatts. 

In  the  matter  of  motor  torque,  the  continuous- 
current  system  of  electric  traction  presents  its  strong- 
est point.  The  unequaled  capacity  for  increase  of 
torque  possessed  by  the  series-wound  continuous- 
current  motors  has  carried  street  cars  up  all  sorts 
of  grades  with  all  sorts  of  loads  and  placed  electric 
traction  in  the  secure  position  which  it  occupies  to- 
day. Furthermore,  this  capacity  for  increase  of 
torque  makes  it  possible  with  the  continuous-current 
motor  to  obtain  rates  of  car  acceleration  that  can 
be  equaled  with  no  other  machine  of  the  same 
normal    rating. 

The  torque  of  a  continuous-current  motor  depends 
on  the  strength  of  the  magnetic  field  in  its  air  gaps 
and  on  the  amperes  flowing  through  its  armature 
coils.  If  the  magnetic  field  remains  constant,  the 
armature  torque  increases  directly  with  its  current, 
and  if  the  field  strength  goes  up  also,  the  torque 
increases  faster  than  the  current.  But  the  armature 
current  distorts  the  magnetic  field  in  the  air  gap 
and  tends  to  cause  destructive  sparking  at  the  com- 
mutator, this  tendency  being  greater  the  larger  the 
current  in  the  arrnature  coils.  Where  great  in- 
crease of  torque  over  the  normal  rating  must  be  had, 
the  continuous-current  series  motor  offers  this 
unique  property,  that  the  increase  of  current  which 
gives  the  armature  greater  torque  further  strength- 
ens this  torque  by  adding  to  magnetic  density  in  the 
air  gap,  and  this  addition  reduces  cross  magnetiza- 
tion and  the  tendency  to  destructive  sparking  at  the 
brushes. — A.   D.  A.,  in  Scientific  American. 


A  Flaw  in  the  Metric  System. 

Adolphe  Godot,  a  French  physicist,  has  discovered 
that  the  metric  system  is  all  wrong,  according  to 
the  Paris  correspondent  of  the  London  Telegraph. 
The  meter,  as  is  well  known,  is  supposed  to  be 
exactly  the  forty-millionth  part  of  the  earth's'  merid- 
ian, but  it  turns  out  to  be  nothing  of  the  kind. 
The  measurements,  according  to  which  the  plati- 
num standard  meter  kept  at  the  Observatory  was 
made,  and  which  were  effected  by  a  commission  of 
savants,  including  .A.rago,  were  incorrect.  The 
meter  is  slightly  less  than  the  forty-millionth  part 
of  the  earth's  meridian.  It  is  in  this  sense  only 
that  the  metric  system  is  wrong.  It  is  supposed  to 
be  based  on  a  "natural  unit  of  length,"  and  the 
natural  unit  in  question  turns  out  to  be  inaccurately 
calculated.  For  practical  purposes  the  metric  sys- 
tem, one  might  think,  could  go  on  working  ajl  the 
same  quite  well.  But  it  appears  that  the  incorrect- 
ness of  the  standard  meter  may  have  produced  se- 
rious mistakes  in  astronomical  calculations  in  which 
it  was  taken  to  be  exactly  equal  to  the  fraction 
named  of  the  meridian.  Mr.  Godot  proposes  to 
adopt  a  new  meter,  which  would  be  equal  to  the 
tenth  part  of  the  height  of  the  column  of  distilled 
water  on  a  .surface  of  one  square  centimeter  [it  is 
not  stated  how  the  centimeter  would  be  determined], 
which  represents  the  average  weight  of  atmospheric 
pressure  at  sea  level,  that  it  is'  to  say,  in  English 
measurement,  29.92  inches.  The  new  meter  would 
be  equal  to   1.03300  meters  in  the  old  metric  sysem. 


BOOK  TABLE. 

Gas-engine  Design.  By  E.  J.  Stoddard.  Detroit, 
.Mich. :  Parker  &  Burton.  1903.  Pp.  (nine  by 
11%  inches),  97,  with  28  illustrations.  Price,  25 
cents. 

This,  the  second  edition  of  the  work,  has  been 
published  in  paper  covers  and  the  price  made  to  in- 
clude merely  the  cost  of  printing  and'  postage.  It 
is  intended  as  a  handy  reference  book  and  not  as  a 
complete  discussion.  The  reader  is  supposed  to  have 
a  knowledge  of  the  principles  governing  the  action  of 
gases  under  various  conditions  met  with  in  the  op- 
eration of  the  gas  engine  and  the  various  coinplex 
formulas  that  are  necessary  in  working  out  the  de- 
signs. The  book,  therefore,  is  not  one  for  beginner.s 
or  those  not  thoroughly  acquainted  with  mathemat- 
ics, hut  more  one  to  which  the  busy  man  may  turn 
to  brush  up  knowledge  on  those  lines  without  going 
over  more  extensive  works.  The  whole  of  the  first 
part  of  the  book  is  given  up  to  the  derivation  of 
various'  formulas.  This  is  followed  by  a  discussion 
on  the  design  of  the  gas  engine  in  all  its  parts,  from 
the  valves  to  the  flywheel.  Numerous  curves  are 
given  and  also  mechanical  drawings  of  different  types 
of  engines  complete, 
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CORRESPONDENCE. 


London  Letter.    ' 

London,  October  2.— A  sliort  section  of  the 
lines  of  tlie  Northeastern  Railway  Company  which 
are  undergoing  conversion  from  steam  to  electric 
traction  has  now  been  completed,  and  experimental 
runs  have  been  made.  A  speed  of  45  miles  an  hour 
was  attained,  but  the  average  working  speed  will 
be  30  miles  an  hour.  The  system  of  track  construc- 
tion adopted  is  the  usual  third-rail,  with  the  con- 
ductor outside  the  running  rails  in  the  six-foot  way. 
The  British  Thomson-Houston  ( Sprague)  multiple- 
unit  system  of  control  is  employed,  the  full  speed 
in  the  trials  having  been  reached  in  35  seconds.  The 
system  of  control  is  identical  with  that  now  in  use 
on  the  Central  London  tube  railway.  A  special 
power  house  is  being  built  for  supplying  energy 
to  the  line,  but  this  is  not  yet  ready,  and,  pendmg 
its  completion,  current  is'  being  taken  from  the  large 
works  of  the  Newcastle  Electric  Supply  Company. 
No  lines  on  this  railway,  however,  have  as  yet  been 
put   into  public   service   with  electrical   working. 

The  Yorkshire  Electric  Power  Company,  in  com- 
mon with  one  or  two  others  which  were  sanctioned 
last  year,  is  pushing  forward  with  its  undertaking. 
The  contractors  are  in  possession  of  the  land  for 
the  first  power  station  and  tenders  have  been  ac- 
cepted for  6,000  horsepower  of  plant.  Curtis  steam 
turbines  are  to  be  employed  (as  I  reported  some 
lime  ago),  and  these  will  be  constructed  at  the 
Rugby  works  of  the  British  Thomson-Houston 
company.  It  is  expected  that  a  supply  of  power 
will  be  available  in  about  10  months.  Contracts 
for  generating  machinery,  mains  and  buildings  have 
been  let.  All  statutory  companies — those  working 
under  an  act  of  Parliament,  such  as  electric-light 
companies — have  the  right  to  break  up  the  streets 
.jf  proper  notice  is  given  to  the  road  authorities. 
But  the  City  of  London  Corporation,  probably 
harassed  by  the  incessant  breaking  up  of  the  streets 
at  the  instance  of  the  electric-lighting  and  other 
companies  in  its  area,  has  been  keeping  a  very  strict 
lookout  as  to  whether  a  longer  time  than  is  abso- 
lutely necessary  for  such  operations  is  taken.  Up 
to  the  present  several  summonses  have  been  issued 
on  this  plea,  and  the  magistrates  have  convicted  the 
nffcndiug  company  in  each  case.  From  the  public 
point  of  view  one  cannot  but  sympathize  'with  the 
city  corporation  in  its  endeavor  to  keep  the  streets 
a  bit  more  clear,  but,  on  the  other  hand,  the  com- 
panies must  carry  on  their  undertakings  somehow. 
The  matter  will  probably  be  taken  to  the  high  courts. 

.'\  large  extension  of  the  facilities  for  using  the 
telephone  cable  between  London  and  Brussels  has 
been  made,  and  communication  can  now  be  estab- 
lished by  subscribers  to  the  postoffice  telephone  serv- 
ice in  London,  as  well  as  from  a  large  number  of 
provincial  towns,  both  in  England  and  on  the  Con- 
tinent. 

Some  members  oi  the  Royal  Commission,  which 
is  inquiring  into  the  question  of  London  trat^c,  and 
means  of  facilitating  it,  left  last  week  for  the  Lhiited 
States    to    study   the    methods    adopted   there. 

The  Wolverhampton  Town  Council  is  playing  ducks 
and  drakes  with  municipal  dignity  in  England. 
After  intimating  to  the  Lorain  Steel  Company  that 
it  was  firmly  convinced  of  the  failure,  commercially, 
of  its  surface-contact  system  of  tramways,  it  has 
now,  under  a  threat  of  arbitration  from  the  company, 
completely  changed  its  mind.  In  addition  to  agree- 
ing to  take  over  the  system  already  in  existence,  at 
$[10,000  (the  company  asked  for  $125,000),  it  is 
even  negotiating  with  a  view  to  an  extension  of  the 
same   system. 

During  the  year  igoo-T  the  London  Borough  Coun- 
cils, which  have  embarked  upon  electric  supply,  bor- 
rowed nearly  $3,000,000  for  this  purpose,  and  on 
March  31,  1901,  there  were  nearly  $10,000,000  of 
such  loans,  an  accumulation  of  previous  years,  un- 
paid. W. 


New  York  Notes. 

New  York,  October  10. — A  course  in  electrical  en- 
gineering has  been  begun  at  the  Railroad  Men's 
Building  on  Jamaica  Avenue  by  the  Brooklyn  Rapid 
Transit  Branch  of  the  Young  Men's  Christian  As- 
sociation. Mr.  Sydney  W.  Ashe  of  the  Brooklyn 
Polytechnic  Institute  delivered  the  first  lecture  to 
an  audience  of  about  100.  A  complete  laboratory- 
is  being  fitted  up  by  the  Brooklyn  Rapid  Transit 
Company  to  enable  Mr.  Ashe  to  give  practical  and 
theoretical  instruction.  The  association  has  in  three 
months  enrolled  197  members  and  is  well  patronized 
by  Brooklyn  Rapid  Transit  men,  and  is  proving  it- 
self in  every  way  successful.  In  addition,  it  is  the 
purpose  of  the  directors  to  organize  classes  in  music, 
and  in  physical  culture.  Entertainments  will  occur 
frequently   throughout   the   winter. 

Searching  for  a  leak  in  a  gas  pipe  in  a  telephone 
subway  at  Eighth  Avenue  and  Twenty-third  Street, 
Julian  Monroe  lowered  a  lighted  lantern  down  a 
manhole,  causing  a  terrific  explosion,  which  seriously 
injured  him  and  William  Robinson,  both  employes 
of  the  Empire  City  Subway  Telephone  Company. 
Four  other  men,  who  through  curiosity  were  stand- 
ing around  the  manhole,  were  blown  from  their 
feel   and   severely  burned. 

'i'hc  Long  Tshuul  Railroad  Company  has  abandoned 
its  plan  to  extend  its  trolley  betsveen  Rockaway  Park 
and  Far  Rockaway,  through  Lawrence,  CedarhursI, 
Woodnicre.  Ilewlells,  Valley  Stream  and  then  on  to 
Mincola,    The  company  purposes'  to  equip  the  entire 


Rockaway  branch  of  its  road  with  electricity,  and 
therefore  will  not  expend  the  large  sum  necessary 
to  extend  the  trolley  through  to  Mineola  for  a  tem- 
porary service.  The  electric  current  to  operate  the 
trains  between  Long  Island  City  and  Rockaway 
Beach  will  be  transmitted  from  the  power  house 
now  under  construction  at  Long  Island  City.  The 
company  will  extend  its  line  west  from  Rockaway 
Park  to  Belle  Harbor,  the  new  and  pretty  residential 
section,  and  may  possibly  run  it  through  as  far 
west  as  Rockaway  Point.  From  Far  Rockaway  east- 
ward to  Valley  Stream  and  Mineola  the  electric 
trains  will   be  run. 

The  seventh  annual  meeting  of  the  Metropolitan 
Street  Railway  Association  was  held  in  Carnegie 
Hall  on  October  3d.  The  meeting  was  opened  with 
a  long  address  by  H.  H.  Vreeland,  president  of  the 
association,  in  which  he  reviewed  the  work  done 
during  the  last  year.  This  association  is  a  mutual 
benefit  organization,  composed  of  employes  of  the 
Metropolitan  Street  Railway  Company,  and  of  the 
Interurban  Street  Railway  Company,  and  is  one  of 
the  most  successful  as  well  as  the  largest  organi- 
zation of  its  kind  in  the  world.  The  initiation  fee 
to  members  is  $1,  and  the  dues  are  50  cents  a  month. 
For  this  a  member  of  the  association  receives  free 
medical  attendance,  medicine  at  cost,  and  one-half 
his  wages  while  sick.  He  also  has  a  life  insuranct 
of  $300,  a  pension  when  superannuated,  depending,  in 
amount,  upon  the  length  of  time  he  has  been  in  the 
service  of  the  company;  use  for  himself  and  his 
family  of  the  library  of  the  association,  use  of  its 
club  rooms,  and  other  privileges. 

The  annual  report  of  the  Interurban  Street  Rail- 
way Company  for  the  year  ended  June  30,  1903,  the 
first  full  year  of  the  operation  of  the  Metropolitan 
system  by  the  Interurban  company  as  lessee,  has 
been  issued  by  President  H.  H.  Vreeland.  The 
company  operates  all  the  surface  lines  in  Manhattan 
and  The  Bronx,  aggregating  478  miles  of  single 
tracks,  except  one  small  horse-car  line.  Gross  earn- 
ings from  the  operation  of  the  entire  system,  which 
is  divided  in  two  parts — Metropolitan  and  Third  Av- 
enue lines — aggregated  $21,549,545)  an  increase  of 
$618,377  over  1902.  Fixed  charges  were  increased 
by  $431,444  for  interest  upon  the  $11,000,000  of  Met- 
ropolitan street  railway  four  per  cent,  refunding 
bonds.  The  consolidated  income  account  of  the  Met- 
ropolitan system  gives  gross  earnings  from  operation 
of  $16,178,563,  with  net  earnings  of  $8,372,245.  Gross 
income  from  all  sources  is  $8,520,844.  The  con- 
solidated income  account  of  the  "Third  Avenue  lines 
aggregates  $5,370,982  and  shows  a  deficit  of  $141,684. 
During  the  year  the  Metropolitan  lines  carried  469,- 
183,445  fare  and  transfer  passengers,  while  the  Third 
.\venue  lines  carried  152,888,278  such  pas.s'engers. 
The  Interurban  system  is  growing.  The  increase 
in  new  mileage  last  year  and  mileage  newly  equipped 
with  underground  electric  power  added  nearly  10 
per  cent,  to  the  system — 45  miles.  The  operating 
account  shows  that  the  full  amount  of  the  seven  per 
cent,  dividend  guaranteed  by  the  Interurban  has  not 
been  earned,  the  Metropolitan  system  falling  short 
$130,452  and  the  Third  Avenue  system  $141,684.  It 
is  pointed  out  in  the  report,  however,  that  the  road 
has  been  subject  to  great  inconvenience  and  loss  of 
traffic  through  disturbance  of  the  surface  of  the 
streets,    due  to    subway   construction. 

Chairman  Talbert  is  bringing  about  a  number  of 
changes  in  the  methods  of  conducting  trading  at 
the  Stock  Exchange.  The  most  recent  is  the  an- 
nouncement that  in  the  future  a  system  of  electric 
gongs  will  warn  brokers  of  the  approaching  close  and 
actual  close  of  the  day's  business,  replacing  the  anti- 
quated method  of  beating  Chinese  gongs.  A  pre- 
paratory gong  will  sound  at  2  145  p.  m.  and  another, 
marking   the   close,  at   three  o'clock.  O. 


Canadian  Intelligence. 

Ottawa,  Ont.,  October  10. — Negotiations  are  un- 
der way  by  which  the  Stark  Electrical  Company  of 
Toronto,  Ont.,  hopes  to  take  over  the  plant  of  the 
Humber  Power  and  Light  Company.  The  Stark 
company  has  a  new  system  with  which  it  expects 
to  revolutionize  the  telephone  service,  and  is  anxious 
to  get  it  into  operation  at  Toronto  Junction.  .The 
Humber  Power  and  Light  Company  is  capitalized 
at  $100,000. 

Dr.  E.  Hannel,  superintendent  of  mines  for  Can- 
ada, denies  the  accuracy  of  a  recent  dispatch  from 
New  York,  stating  that  as  a  result  of  a  report  pre- 
pared by  him  on  the  electrolytic  process  of  treating 
ore  at  Lockport,  N.  Y.,  the  steel  trust  of  the  LInited 
States  was  prepared  to  embark  on  a  somewhat  simi- 
lar enterprise  in  the  province  of  Ontario.  Dr.  Han- 
nel states  that  he  visited  Lockport,  but  has  pub- 
lished no  report  on  the  examinations  made  there. 
He  is  not  yet  prepared  to  express  an  opinion  on 
the  commercial  practicability  of  the  process  since 
the  investigation  cannot   be  regarded   as  complete. 

Mr.  Charles  F.  Phelps,  electrical  engineer,  has 
completed  estimates  for  a  conduit  system  for  the 
city  of  Montreal.  He  says  that  the  plans  and 
specifications  will  show  the  cost  of  the  complete 
system  antl  also  the  cost  ]jer  conduit,  so  that  the 
charges  to  be  made  to  the  various  wire-using  com- 
panies in  the  city  can  be  easily  figured  upon.  The 
]ilans'  will  also  permit  of  readjustments  witliout  ma- 
lerially  altering  the  pr(.)jecl  as  a  whole,  and  will 
enable  Monlreal  to  pul  .-ill  its  wires  nndergronnd 
witliout    any    exceptional    difficulty    or    cost. 

Steel  is  to  be  used  by  the  Ontario  Power  Com- 
pany in   th?  construction  of   Its  proposed  big  flume 


on  the  Canadian  side  at  Niagara  Falls.  This  flume 
will  be  one  of  the  largest  steel  pipes  in  the  world. 
It  will  have  a  diameter  of  18  feet,  and  will  be  5,880 
feet  long.  The  steel  plates  from  which  it  will  be 
made  halve  a  thickness  of  half  an  inch.  The  diame- 
ter of  the  pipe  is  so  large  that  it  would  be  impossi- 
ble to  put  the  plates  together  and  then  ship  the 
pipe  to  Niagara ;  therefore,  a  temporary  plant  for 
building  it  will  be  erected  on  the  Canadian  side  at 
Niagara.  This  temporary  plant  will  consist  of  a 
power  house,  a  machine  shop,  boiler  shop,  office  and 
boarding  house.  To  carry  parts  from  the  shop  to  the 
point  where  they  will  enter  into  the  pipe  or  flume,  a 
temporary  railroad  will  be  built  along  the  route  of 
the  flume  to  handle  the  steel.  The  flume  will  extend 
from  the  forebay  of  the  Ontario  Power  Company 
along  the  base  of  a  bluff  at  the  rear  of  Queen  Vic- 
toria Park  to  a  point  just  below  Table  Rock,  the 
famous  view-point,  and  there  its  waters  will  be 
diverted  through  penstocks  to  turbines  to  be  in- 
stalled  in  a  power  house'  at  the  water's  edge. 

The  Montreal  Light,  Heat  and  Power  Company 
is  negotiating  with  the  Shawinigan  Power  Company 
of  Shawinigan  Falls,  Que.,  for  an  additional  sup- 
ply of  electric  power  to  be  delivered  at  as  early  a 
date  as  possible.  The  power  supply  comes  a  dis- 
tance of  over  80  miles,  yet  it  is  said  that  the  Mon- 
lreal company  can  make  a  larger  profit  on  the 
Shawinigan  supply  than  it  can  from  the  power 
generated  by  the  company  itself  at  Chambly  and 
Lachine   close   at   hand. 

Mr.  Henry  Weston,  car  foreman  at  the  Canadian 
Pacific  shops  in  Perth,  Out.,  has  invented  a  pneu- 
matic electric  axle-light  system  for  lighting  and 
ventilating  all  kinds  of  passenger  cars.  The  dynamo 
is  to  be  operated  with  compressed  air.  causing  the 
pulley  on  the  dynamo  to  engage  with  the  pulley 
on  the  car  axle.  A  pneumatic  governor  is  used  to 
regulate  the  pressure  of  air  that  will  be  required 
to  run  the  dynamo.  By  the  operation  of  a  three- 
way  valve,  inside  the  car,  the  dynamo  will  be  ren- 
dered operative  or  inoperative  as  may  be  desired. 
Storage  batteries  are  used  to  furnish  current  when 
the   dynamo  is  not  generating.  W. 


New  England  News. 

Boston,  October  10. — The  Marlboro  and  Framing- 
ham  Street  Railway  Company,  organized  to  succeed 
the  Marlboro  Company,  recently  sold  by  the  receiv- 
ers, has  made  application  for  authority  to  issue  cap- 
ital stock  to  the  amount  of  $105,000.  The  sale  'price 
was  $102,575,  and  the  railroad  commissioners  order 
an  appraisal  to  determine  the  advisability  of  the 
stock  issue  desired.  The  Shaw  syndicate  is  largely 
interested  'in  the  property,  which  is  to  be  an  adjunct 
of  the  Boston  and  Worcester  line. 

The  State  Gas  and  Electric  Light  Commissioner,-, 
have  approved  an  increase  of  500  shares  in  the  Pitts- 
field  Electric  Company  at  Pittsfield,  Mass.,  par  value 
$100,  the  stockholders  to  be  entitled  to  subscribe 
therefor  at  $135.  The  commissioners  have  also  ap- 
proved an  issue  of  $116,500  capital  stock  by  the  Man- 
chester Electric  Company,  which  is  to  construct  an 
electric-light-distributing  system,  mostly  underground, 
in  the  wealthy  shore  resort  of  Manchester,  Mass.. 
connecting  with  the  Beverly  Electric  Company's 
plant. 

The  Concord  and  Boston  Street  Railway  Company 
has  forfeited  to  the  city  of  Waltham.  Mass.,  a  cer- 
tified check  for  $r,500,  filed  by  the  company  as  a 
guaranty  of  the  construction  of  a.  new  stretch  of 
railway  to  the  Lincoln  (Mass.)  boundary  line  by 
October  1st,  no  work  having  been  done  thereon  at 
the  date  named. 

The  Worcester  and  Southbridge  Street  Railway 
Comnanj',  which  went  into  the  hands  of  a  receiver 
in  Massachusetts  recently,  is  to  be  reorganized,  and 
the  indebtedness,  of  somewhat  over  a  million  dol- 
lars, settled,  a  few  of  the  heaviest  stockholders  hav- 
ing negotiated  for  the  acquisition  of  the  road. 

A  through  line  from  Newburyport,  Mass.,  to  Bos- 
ton, over  the  old  turnpike  road,  is  contemplated, 
connecting  with  the  Boston  Elevated  Railway  Com- 
pany's system  at  Maiden,  Mass.  Locations  in  Pea- 
body,  Danvers  and  other  places  en  route  have  been 
asked  for,  surveys  have  been  made,  and  a  double- 
track  line  is  planned.  The  Boston  and  Northern, 
now  operating  in  most  of  the  territory  to  be  covered, 
is    objecting  to   the   granting   of   franchises. 

From  Portsmouth.  N.  H.,  as  a  central  point,  a 
number  of  new  trolley  lines  into  Maine  and  toward 
Massachusetts  have  been  constructed  during  the  last 
two  or  three  years,  York  and  Hampton  beaches  be- 
ing reached  by  them,  and  a  30-mile  line  to  be  known 
as  the  Atlantic  Shore  Line,  is  soon  to  be  started,  to 
extend  from  York  Beach  to  Biddeford,  in  Maine, 
and  thence  to  connect  to  Old  Orchard  Beach  and 
Portland.  The  purpose  is  to  connect  the  coast  lines 
between  Boston  and  Portland,  and  eventually  to 
extend  to  farther  points  in  eastern  Maine.  Pullman 
and  observation  cars  are  planned  for  in  the  service. 

B. 


Southern  Developments. 

Charlotte,  N.  C,  October  10. — The  Memphis 
(Tenn.)  Street  Railway  Company  has  just  completed 
an  important  extension,  while  others  are  in  progress. 
Tt  is  further  rumored  thai  Ihe  Memphis  Street  Rail- 
way Company  will  build  an  18-niile  line  to  Collier- 
ville  and.  that  work  will  begin  as  soon  as  Ihe  righl 
of-way  has   been   secured   by   the  electric  railway. 

A  proposition  is  being  considered  by  the  town  ot 
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Wilson,  N.  C,  to  lease  its  electric-light  plant  to  the 
Flagler  interests. 

Deeds  have  been  filed  at  Norfolk,  Va.,  by  the  coun- 
sel for  W.  J.  Payne,  president  of  the  Newport  News 
(.VaO  and  Hampton  street  railway,  separating  the 
interests  of  the  Williams  syndicate  and  of  Alexander 
Brown  &  Sons  of  Baltimore.  The  deeds  are  from 
the  Richmond  Trust  and  Safe  Deposit  Company 
and  release  the  property  and  securities  pledged  under 
a  deed  of  trust  to  secure  an  issue  of  $2,000,000  of 
income    bonds    issued   in   June,    1902. 

The  matter  of  an  electric  line  between  Greenville 
and  Greenwood.  S.  €.,  is  still  being  agitated.  J.  A. 
McCullough   of  Greenville  is   an   interested  party. 


Kentucky. 

Louisville,  October  ic— A  deed  of  trust  has  been 
filed  by  the  Louisville  and  Southern  Indiana  Trac- 
tion Company  at  New  .•\lbany,  Ind.,  in  favor  of  the 
American  Savings  Bank  and  Trust  Company  and 
Frank  H.  Jones  of  Chicago,  and  the  United  States 
Trust  Company  of  Louisville,  to  secure  the  issue 
of  $1,000,000  of  five  per  cent,  bonds.  The  trust 
deed  covers  the  roads  equipment  and  franchises  of 
llie  company  in  Kentucky  and  Indiana. 

The  City  Council  of  Frankfort  has  authorized  the 
mayor  to  enter  into  a  contract  with  the  People's 
Electric  Light  and  Power  Company  to  furnish  the 
city  with  72  arc  lights  at  the  rate  of  $80  each  a 
year.  At  the  present  time  lights  are  costing  $96  a 
year.  It  is  said  that  two  companies  will  be  in  op- 
eration  in  that  city  within  a  short  time. 

There  are  rumors  that  the  Appleyard  syndicate 
of  Ohio  is  preparing  to  make  connections  with  roads 
that  will  give  it  a  through  hue  to  Louisville.  These 
have  come  about  through  the  fact  that  the  Ohio 
roads  are  being  connected  up  with  Indiana  lines 
to  make  a  through  route  from  Columbus  to  In- 
dianapolis. From  Richmond  a  line  could  easily  be 
built  to  make  connections  with  the  Louisville  and 
Southern  Indiana's  proposed  road  to  French  Lick 
Springs. 

The  W'oodford  Fiscal  Court  has  reduced  the 
amount  for  the  bond  to  be  required  of  the  success- 
ful bidder  for  the  electric-railway  franchise  between 
Frankfort  and  Versailles  from  $10,000  to  $2,500. 
The  franchise  will  be  sold  at  Versailles  some  time 
in  November,  and  at  the  present  time  the  only  pros- 
pective bidder  is  the  Municipal  Bond  and  Securities 
Company    of    Cincinnati. 

.\n   ordinance   has   been   introduced   in   the   Louis-  ■ 
ville   City   Council    granting   the    Ohio    Valley  Trac- 
tion  Company  a   franchise.     It   was   laid    over   until 
the  next  meeting.  C. 


Texas  and  Mexico. 

.\ustin,  Texas,  October  7. — It  is  stated  that  Penn- 
sylvania and  Ohio  capitalists  have  become  interested 
in  the  projected  interurban  electric  railway  between 
Houston,  Te.xas,  and  the  Sour  Lake  oil  field,  a  dis- 
tance of  about  65  miles.  Ed.  Kennedy,  the  original 
promoter  of  the  project,  has  just  returned  to  Hous- 
ton from  a  visit  to  Pittsburg,  Pa.,  Columbus  and 
Cleveland,  Ohio,  and  says  that  all  financial  arrange- 
ments were  made  for  the  construction  of  the  road. 
The  right-of-way  for  the  greater  part  of  the  line  has 
been  obtained  and  the  survey  made.  The  central 
power  station  will  be  located  at  Liberty,  a  town  sit- 
uated about  midway  between  the  two  terminals. 

Steps  have  been  taken  looking  to  the  construction 
of  an  interurban  electric  railway  between  Fort 
\A'orth,  Texas,  and  Mineral  Wells,  a  distance  of  57 
miles.  The  proposed  road  will  pass  through  a  num- 
ber of  prosperous  tow-ns,  among  them  being  Alse, 
Reno,    Springtown,   Poolville,  Whitt   and  Salesville. 

The  syndicate  of  Ohio  capitalists,  represented  by 
C.  B.  Moling  of  Cleveland,  Ohio,  which  has  planned 
to  establish  a  great  pleasure  resort  on  the  Gulf  of 
Mexico  at  Corpus  Christi,  Texas,  will  soon  begin 
the  construction  of  an  interurban  electric  road  to 
run  from  Corpus  Christi  to  Portland,  Texas. 
The  syndicate  will  also  install  a  large  electric-light 
and  power  plant  at  Corpus  Christi. 

The  street-railway  system  at  Vera  Cruz,  Mexico,  is 
to  be  extended  and  generally  improved.  It  is  an- 
nounced that  a  large  amount  of  new  equipment  will 
be   purchased. 

The  recent  overflow  of  the  Nazas  River  caused 
heavy  damage  to  the  interurban  electric  railroad  that 
runs  between  the  cities  of  Lerdo,  Mexico,  and  Gomez 
Palacio,  Mexico.  Several  bridges  and  stretches  of 
track  were  washed  out. 

An  electric-light  plant  is  being  installed  at  the 
United  States  government  post  of  Fort  Stanton, 
New  Mexico. 

.■\n  electric-light  and  power  plant,  to  cost  about 
?8o.ooo.  is  to  be  installed  at  the  Natividad  mine, 
situated  in  the  state  of  Oaxaca,  Mexico.  H. 


On  the  Pacific  Slope. 

Seattle.  Wash.,  Octoljer  H. — In  accordance  with  an 
award  made  several  months  ago,  the  Board  of  Cap- 
itol Building  Commissioners  of  Salem.  Ore.,  signed 
a  contract  with  the  Citizens'  Light  and  Traction 
Company  for  lighting  the  state  institutions  at  Salem 
for  the  ensuing  five  years.  The  contract  price  is 
$6  per  month  for  each  arc  light  and  30  cents  per 
month   for  each   incandescent  light. 

The  Springwater  branch  of  the  Oregon  Water 
Power  and  Railway  Company's  new  electric  railroad 
to  Clackamas  River  has  been  completed.     The  major 


portion  of  the  line  is'  now  operated  by  steam,  but 
will  be  electrified  as  fast  as  the  equipment  arrives. 
The  new  road  is  38  miles  long. 

The  work  of  setting  poles  on  the  extension  of  the 
local  light  plant  of  Independence,  Ore.,  to  Sidney, 
a  distance  of   six  miles,  has  been  commenced. 

The  mines  of  Canyon  Creek  will  be  connected 
with  the  line  of  the  Washington  Water  Power  Corn- 
pan)-.  The  wires  are  strung  to  a  point  between 
Wallace   and   Gem,   Idaho. 

The  Yakima  Water,  Light  and  Power  Company 
of  Yakima,  Wash.,  will  soon  begin  work  on  im- 
provements to  its  system,  to  cost  between  $12,000 
and  $15,000.  The  canal  carrying  the  water  from 
the  river  to  the  plant  will  be  enlarged  and  exten- 
sions of  mains  and  electric-light  wires  made  through- 
out  the   city. 

Major  Russell  has  just  returned  from  the  East, 
where  he  floated  $3,500,000  in  bonds  for  the  con- 
struction of  the  first  section  of  the  proposed  electric 
line  between  Los  Angeles  and  San  Francisco,  via 
Bakersfield.  The  line  will  be  known  as  the  Bakers- 
field  and  Ventura  road  and  will  have  the  finest  and 
most  modern  rolling  stock.  The  work  is  progressing 
rapidly  from  Bakersfield  to  the  coast,  and  that  part 
of  the   system   will   be  soon   completed. 

Beginning  with  the  new  year,  Port  Angeles,  Wash., 
experts  to  have  a  first-class  system  of  electric  lights. 
The  City  Council  has  closed  the  deal  with  the  Kil- 
bourne  &  Clark  Company  of  Seattle  for  machinery, 
which  is  expected  to  supply  all  demands.  The  con- 
tract calls  for  the  completion  of  the  work  within 
00  days. 

The  county  commissioners  have  granted  A.  A. 
Brodeck  a  franchise  for  an  electric  plant  and  water- 
works in  the  town  of  Stanwood,  Wash.  J.  Hall  of 
Stanwood  was  granted  a  street-car  franchise  for  the 
same  place.  Under  the  terms  of  the  first  franchise 
work  is  to  be  started  in  six  months  and  completed 
within  two  years.  Mr.  Brodeck  stated  that  he  will 
have  engineers  at  work  within  a  few  days  laying 
out  the  necessary  lines  for  the  installation  of  the 
system. 

A  new  electric-light  plant  has  been  installed  at 
Sprague,  Wash.,  and  it  is  now  in  operation.  A 
stock  company  was  formed  by  the  Sprague  business 
men    with    a   capital    of   ,$6,000.  P. 


Northwestern  Notations. 

Minneapolis,  October  10. — The  City  Council  of 
Minneapolis  is  discussing  the  advisability  of  estab- 
lishing a  municipal  lighting  plant,  as  the  present 
rates    for   street  lighting  are   considered  excessive. 

J.  A.  Harris  has  resigned  as  chief  electrician  of 
the  Aitkin   (Minn.)    light  plant. 

The  Cedar  Falls  (Iowa)  Electric  Light  Company 
has  sold  its  supply  department  to  W.   E.  Nims. 

James  Rule  and  others  have  applied  to  the  Mason 
City   (Iowa)    council    for  a   street-lighting  franchise. 

The  Loup  Valley  Electric  Company  has  been 
granted  a  franchise  for  an  electric-lighting  plant  at 
St.    Paul,   Neb. 

The  Eastern  Wisconsin  Railway  and  Light  Com- 
pany has  incorporated  with  capital  of  $500,000.  The 
company  will  build  extensive  interurban  lines  in 
Fond  du  Lac  and  Winnebago  Counties,  and  will 
take  over  the  Fond  du  Lac  and  Oshkosh  Electric 
Railway  and  the  Fond  du  Lac  Street  Railway  Com- 
panies. , 

The  Mississippi  Valley  Traction  Company  has  filed 
articles  of  incorporation  with  a  capital  stock  of 
$600,000.  A  line  will  be  built  from  Watertown, 
Iowa,  through  Cordova  to  Sterling,  and  wiJl  be  an 
extension  to  the  Charles  Deere  line  from  Moline  to 
Watertown. 

An  electric-lighting  plant  will  undoubtedly  be  in- 
stalled this  fall  at  Cooperstown,   N.  D. 

The  route  of  the  proposed  Dubuque  and  Western 
electric  line  has  been  changed  to  include  La  Porte 
City,  Iowa.  Power  will  be  supplied  by  the  third-rail 
system. 

The  Duluth  (Minn.)  commercial  telegraphers 
have  organized,  electing  J.  A.  Seaman,  president 
and  A.  M'.  Roden,  secretary-treasurer. 

Charles  Blumquist,  a  lineman  in  the  employ  of 
the  Citizens'  Gas  and  Electric  Company  of  Council 
Bluffs,  Iowa,  was  instantly  killed  by  coming  in 
contact   with   a  live  wire. 

S.  S.  Hough  of  St.  Paul  has  rented  the  Eveleth 
(Minn.)  electric-lighting  plant.  A.  H.  Deiters,  who 
has  run  the  plant  in  the  past,  has  given  up  his  lease, 
as  he  has  bought  a  plant  at  Dickinson,  N.  D. 

The  City  Council  of  Superior,  Wis.,  has  ordered 
llie  Duluth-Superior  Traction  Company  to  improve 
the  line  to  South  Superior  and  to  install  a  20-min- 
ute    service.  R. 


Michigan. 

Detroit,  October  10. — Peter  N.  Jacobson,  who  pro- 
inoted  the  electric  road  now  known  as  the  Toledo, 
Monroe  and  Detroit  Short  Line,  has  been  in  Mon- 
roe for  the  purpose  of  obtaining  the  right-of-way  for 
an  clertric  road  to  be  constructed  from  Monroe  to 
Adrian  via  Dundee  and  Tecum.seh.  It  is  the  in- 
tention to  run  the  line  on  the  north  side  of  the 
Raisin  River  with  a  tunnel  under  the  Pere  Marquette 
and   one   under  the   Ann   Arljor  railroad   at  Dundee. 

The  Woodmere  Council  has  authorized  the  presi- 
dent of  the  village  to  enter  into  a  contract  with 
the  Peninsular  Electric  Light  Company  of  Detroit 
for  30  arc  lights  at  $70  each  a  year.  The  light  com- 
pany announced  that  it  would  not  accept  the  con- 
tract   unless   given    a    franchise   to   permit   it   to   do 


commercial  lighting  in  the  village.  The  council 
refused  to  give  such  franchise,  and  the  matter  will 
come  up  again  at  the  next  meeting. 

Work  has  begun  on  the  new  electric  road  be- 
tween Benton  Harbor  and  South  Haven.  This  is 
the  project  of  Dr.  Baker  of  Coloma,  who  built  the 
Paw   Paw  Lake  road   several  years   ago. 

The  franchise  granted  the  Indiana  and  Southern 
Michigan  Electric  railway  by  the  city  of  St.  Joseph 
has  expired,  and  the  $1,000  security  bond  guarantee- 
ing that  the  road  would  be  constructed  on  or  before 
October  1st  became  the  property  of  the  city.  A 
new  franchise  will  immediately  be  granted  provid- 
ing a  few  alterations  are  made,  and  the  interurban 
system  between  South  Bend  and  St.  Joseph  is  ex- 
pected to  be  in  operation  by  June,   1904. 

The  Bay  Cities  Consolidated  Railway  Company 
has  been  sold  at  receiver's  sale  to  H.  D.  Walbridge 
of  Detroit,  representing  an  eastern  syndicate,  for 
$500,000.  This  sale  was  arranged  at  the  time  of 
the  merger  of  the  Saginaw  and  Bay  City  Electric 
Light,  Gas  and  Traction  Companies.  Mr.  Wal- 
bridge represents  the  United  Traction  Company 
and  now  the  United  company  will  take  over  the 
local  electric-light  company,  leaving  the  gas  com- 
pany separate,  while  in  Saginaw  the  electric-light 
and  traction  companies  will  be  consolidated,  leav- 
ing the  gas   company  there   separate. 

The  City  Council  of  Traverse  City  has  granted 
a  franchise  to  L.  N.  Gibbs  for  a  street  railway. 
The  Traverse  City  and  Peninsular  Railway  Com- 
pany is  to  be  organized  within  30  days.  The  line 
will  run  to  the  Old  Mission  resort,  and  it  is  expected 
to  be  completed  by  July  i,  1904. 

For  several  years  Genesee  County  has  been  a 
great  field  for  promoters  of  electric  railways.  The 
latest  scheme  is  the  building  of  a  short  line  be- 
tween Flint  and  Flushing,  which  is  now  reached 
by  going  to  Durand  and  doubling  back  a  distance 
of  more  than  20  miles,  whereas  the  proposed  route 
would  be  less  than  half  the  distance.  It  is  also 
proposed  to  run  to  Fenton  and  Long  Lake.  The 
promoters  of  the  scheme  are  E.  O.  Wood  of  Flint, 
Clarence  Tinker  of  Fenton  and  F.  P.  Sayre  of 
Flushing,   trustees. 

The  general  executive  board  of  the  Amalgamated 
Association  of  Street  Railway  Employes  of  America 
is  meeting  this  week  in  Detroit.  The  work  will 
consist  mostly  of  auditing  the  books  and  electing 
delegates  to  the  Ainerican  Federation  of  Labor  con- 
vention to  begin  in  Boston,  November  gth. 

C.  G.  W. 


Information  from  Indiana. 

Indianapolis,  October  12. — Articles  of  incorporation 
were  filed  on  the  7th  inst.  by  the  Indiana  Central 
Traction  Company,  with  a  capitalization  of  $50,000. 
The  declared  purpose  of  the  new  corporation  is  to 
build,  maintain  and  operate  an  electric-traction  road 
from  Wabash  to  Warsaw,  via  North  Manchester  and 
Winona  Lake,  and  froin  Connersville,  via  Liberty,  to 
the  state  line.  The  officers  of  the  road  are:  V.  J. 
Drayer,  president ;  L  A.  Bookwalter  and  S.  Bock, 
vice-presidents  ;  W.  C.  Teter,  secretary  ;  Aaron  Mil- 
ler, treasurer.  All  of  the  officers  are  residents  of 
Dayton,   Ohio. 

(i^ontractor  Wise  put  a  large  force  of  men  to  work 
last  week  laying  track  between  Crawfordsville  and 
Lebanon.  It  is  promised  that  the  Lafayette  link  will 
be  completed  December  ist  and  the  Crawfordsville 
link  January  1st. 

The  only  case  on  record  in  Indiana,  so  far  as  is 
known,  of  a  corporation  refusing  a  subsidy  is  pre- 
sented by  Noble  Township,  in  which  the  city  of 
Wabash  is  situated.  The  Wabash  River  Traction 
Company  was  promoted  three  years'  ago  and  built 
a  line  from  Wabash  to  Peru.  The  subsidy,  $20,000, 
was  voted  and  the  cash  collected  by  the  treasurer, 
where  it  has  remained  for  two  years  awaiting  the 
demand  of  the  traction  comoany.  The  company  filed 
notice  last  week  of  its  refusal  to  accept  the  sum. 
The  novelty  of  the  proceeding  has  given  birth  to 
many  theories  concerning  the  company's  refusal  of 
the   subsidy. 

Work  on  the  Newcastle  extension  of  the  Indiana 
Union  Traction  Company's  line  was  suspended  last 
w'eek  because  the  farmers  are  asking  $i,coo  an  acre 
for  a  right-of-way  near  Newcastle.  The  company 
has  transferred  its  working  force  to  the  Indianap- 
olis and  Northern  and  the  Elwood  and  M'uncie  di- 
vision, with  a  view  of  completing  both  by  Janitary 
1st.  The  right-of-way  near  Newcastle  will  be  con- 
demned under  the  law. 

The  Indiana  Union  Traction  Company  has  received 
two  of  the  new  cars  for  the  Indianapolis  Northern 
division  of  the  system,  which  will  be  ooened  as  far 
as  Kokomo  in  a  few  weeks.  Buffet  dining  cars  will 
be  put  in  service  on  all  divisions  of  the  system. 
They  are  the  first  interurban  dining  cars  that  have 
been  built. 

Judge  Baker  of  the  federal  court  has  set  Novem- 
ber 5th  as  the  date  on  which  Master  in  Chancery 
Butler  will  sell  at  auction  the  plant  and  franchises 
of  the  Lake  Cities  Electric  Company,  to  satisfy  the 
claims'  of  the  Metropolitan  Trust  Company  of  New 
York,  to  the  amount  of  $75,000.  The  sale  will  take 
place  in  the  city  of  Laportc. 

There  is  considerable  uneasiness  being  felt  at 
South  Bend  over  persistent  threats  made  at  Bu- 
chanan, Mich.,  to  blow  up  the  power  dam  erected 
at  the  latter  place  by  Mr.  Chapin  of  Chicago.  Mr. 
Chapin  furnishes  power  generated  by  the  Buchanan 
dam  to  South  Bend,  Notre  Dame  and  Niles,  Mich, 
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The  animus  of  tlie  threats  is  not  known,  but  fears 
are  entertained  lest  they  be  carried  into  effect. 

The  Cope's  Shoals  Hydraulic  Company  filed  ar- 
ticles of  incorporation  during  the  week.  The  capital 
is  $ro,ooo.  The  corporation  proposes  to  construct 
a  dam  in  White  River  in  Lawrence  County,  to  gen- 
erate and  use  hydraulic,  electric  and  other  power; 
also  to  propel  and  operate  street  and  interurban  rail- 
roads in  the  streets  of  Vincennes,  Washington,  Loo- 
gootee.  Shoals,  Indian  Springs  and  West  Baden 
and  in  the  counties  of  Knox,  Daviess,  Martin  and 
Orange.  The  company  also  proposes  to  furnish  these 
cities  with  light  and  power.  The  company's  main 
office  will  be  in  Shoals,  Ind.  D.  A.  Yoder,  W.  L. 
Stoy  and  G.  D.  Abraham  are  the  principal  promoters 
and  officials.  F- 


The  plan  also  contemplates  a  belt  line  around  the 
entire  city,  to  provide  for  entrance  and  terminals 
for  the  interurban  roads,  which  are  now  compelled 
to  use  the  Cincinnati  Traction  Company's  tracks, 
thus  reducing  their  running  time  greatly.  Trains 
w^ill  make  the  trip  from  the  center  of  the  city  to 
Norwood  in  18  minutes.  It  is  not  the  intention  to 
interfere  in  any  way  with  the  local  street  railway, 
and  for  this  reason  cars  will  make  but  few  stops. 

H, 


-From  the  Buckeye  State. 

Cleveland,  Ohio,  October  10. — The  Westinghouse 
Electric  and  Manufacturing  Company  has  begun  de- 
livery on  the  contract  received  from  the  Portsmouth 
Street  Railway  and  Light  Company.  The  total 
amount  of  this  contract  is  $156,000,  for  the  equipment 
of  an  electric  line  from  Portsmouth  to  Ironton. 
There  will  be  a  main  nower  house  and  three  sub- 
stations, with  two  rotary  converters  installed  in  each. 
Steam  turbines  will  be  installed  in  the  generating 
plant  and  will  have  a  speed  of  3,600  revolutions  per 
minute. 

The  Westinghouse  company  is  moving  the  ma- 
chine-shop part  of  its  Cleveland  plant  to  Pittsburg, 
Pa.  The  foundry  in  Cleveland  will  be  enlarged  to 
about  three  times  its  present  capacity  within  the  next 
three  months.  About  350  men  are  now  employed  in 
the  foundry,  and  w'ith  the  additions  completed  about 
550  more  will  be  needed.  The  men  now  employed 
in  the  machine  shop  will  be  transferred  to  the  Pitts- 
burg  works. 

Early  last  week  a  new  company  named  the  Forest 
City  Street  Railway  Company  applied  for  a  charter 
for  a  new  three-cent-fare  railway  to  be  built  in  this 
city.  The  application  stated  that  it  would  use  elec- 
tricity, steam,  compressed  air  or  gasoline  for  motive 
power.  After  considerable  delay  the  company  re- 
ceived a  charter  permitting  it  to  use  electricity  or 
compressed  air.  The  capital  is  $250,000,  and  the  in- 
corporators are  M.  A.  Fannin"-  of  the  Barber  Asphalt 
Company;  Fred  C.  Alber,  treasurer  of  the  Walworth 
Foundry  Company;  John  M.  Garfield,  attorney;  E. 
G.  Harte  and  John  M.  Witzel.  It  is  surmised  that 
this  company  will  in  some  way  absorb  the  People's 
Street  Railway  Company,  which  is  now  building  a 
three-cent-fare   line  on   Dennison    Avenue. 

The  Toledo,  Columbus  and  Cincinnati  Railway 
Company  of  Cincinnati  was  incorporated  on  October 
8th  by  T.  A.  Wright,  H.  C.  Headlee.  F.  G.  Bulaski. 
C.  L.  Held  and  H.  J.  Jarvis.  The  capital  named  is 
$10,000.  The  plan  of  the  company  is  to  operate  an 
electric  railway  from  Toledo  through  Columbus  to 
Cincinnati.  It  will  pass  through  Lucas,  Henry. 
Wood,  Putnam,  .'\llen,  Auglaise,  Hardin,  Logan. 
Pickaway,  Green,  Fayette,  Warren,  Clermont  and 
Hamilton  Counties. 

A  gang  of  surveyors  for  the  Appleyard  sj^idicate 
is  at  work  on  a  line  between  Zanesville  and  Cam- 
bridge. This  is  another  link  in  the  electric  system 
to  connect  Pittsburg  and  Cincinnati. 

On  October  7th  the  Urbana,  Bellefontaine  and 
Northern  finished  its  extension  to  West  Liberty  and 
celebrated  the  event  by  giving  a  free  ride  to  the 
oldest  citizens'.  About  75  persons  took  advantage  of 
this  trip  to  Springfield,  some  of  whom  had  never 
seen  an  electric  car  before. 

A  well-loaded  express  car  on  the  Columbus,  Lon- 
don and  Springfield  electric  line  ran  six  miles  with- 
out a  motorman  on  October  8th.  Just  before  the 
car  reached  Summerford  the  motorman,  Samuel  Ir- 
win, thought  he  noticed  something  wrong  with  the 
machinery,  and  leaned  outward  to  inspect  the  trouble. 
His  head  .struck  a  telephone  pole  and  he  fell  to  the 
ground.  The  conductor  and  his  helper  did  not  notice 
what  had  occurred  until  the  conductor  signaled  to 
stop,  and,  getting  no  response,  went  to  the  front 
just  in  time  to  stop  the  car  within  10  feet  of  another 
loaded   with  passengers. 

Henry  A.  Everett,  accompanied  by  some  electric- 
railway  men  in  his  private  car  Josephine,  made  a 
quick  run  to  Toledo  recently.  The  car  made  several 
miles  in  one  minute  each,  and  on  two  occasions  made 
a  mile  in  58  seconds. 

A  waiting  room  for  the  convenience  of  patrons  of 
the  interurban  lines  entering  Cleveland  is  to  be  built 
in  the  public  square  opposite  the  Forest  City  House. 
The  station  will  be  of  artistic  design,  with  a  wide 
roof  extending  over  the  tracks,  to  protect  patrons 
from  storms  while  entering  or  leaving  the  cars.  The 
building   will   be  fitted   with   modern  conveniences. 

The  Cincinnati  Rapid  Transit  Railroad  Company 
has  been  incorporated  with  a  capital  stock  of  $10,000 
by  J.  G.  Schmidlapp,  William  H.  Alms,  Casper  H. 
Rowe,  August  Herrmann,  H.  H.  Hoffman,  Henry 
Burkhold,  M.  E.  Ingalls,  Judson  Harmon,  L.  A. 
Ault  and  Maurice  J.  l^reiberg.  In  these  names  will 
be  recognized  some  of  the  most  prominent  business 
men  of  the  Queen  City.  This  is  the  company,  as 
indicated  in  the  Western  Electrician  some  time  ago, 
that  will  build  a  rapid-transit  road  from  the  center 
of  Cincinnati  to  the  suburbs,  with  tracks  partially 
elevated  and  partially  underground.  The  charier 
provides  that  the  road  shall  extend  fi'om  Cincinnati 
to  Norwood,  and  thence  to  Dayton,  but  the  intention 
for  the  present  is  to  build  lines  only  to  the  suburbs. 
Three  routes  to  Norwood  have  been  considered.  In 
Ihc  heart  of  the  city  the  route  will  be  underground, 


PERSONAL. 


Charles  A.  Francis  of  New  York  city  has  been 
appointed  by  the  Japanese  government  to  be  in- 
structor, of  the  Toicio  High   School   of  Technology. 

A  lady.  Miss  Carmelita  Beckwith,  is  the  editor  of 
the  Bulletin  of  the  New  York  Edison  Company, 
according  to  an  account  recentlv  printed  in  Printers' 
Ink. 

The  motor  department  of  the  Stanley  Electric 
Manufacturing  Company  of  Pittsfield,  Mass.,  will 
henceforth  be  in  charge  of  A.  W.  Henshaw,  formerly 
of  the  General  Electric  Company,  Schenectady,  N.  Y. 

F.  B.  Patten,  formerly  with  the  Illinois  Electric 
Specialty  Company,  has  recently  left  that  company 
and  made  an  alliance  with  the  Calumet  Tire  Rub- 
ber Company,  Chicago.  Mr.  Patten  has  many  elec- 
trical friends  who  will  wish  him  success. 

Prof.  W.  F.  M.  Goss,  dean  of  the  Mechanical 
Engineering  Department  of  Purdue  University,  has 
been  appointed  expert  in  charge  of  the  Department 
of  Mechanical  Engineering  in  connection  with  the 
combined  exhibit  of  the  state  colleges  and  experi- 
ment stations  at  the  Louisiana  Purchase  Exposition. 

Horace  H.  Esselstyn,  wdio  for  the  last  two  years 
has  been  the  engineer  in  charge  of  the  building  of 
the  Grand  Rapids.  Grand  Haven  and  Muskegon 
electric  railway  into  Grand  Haven,  Mich.,  has  gone 
to  St.  Louis,  where  he  will  superintend  the  con- 
struction of  the  power  house  at  the  World's  Fair 
grounds. 

J.  H.  Merril,  general  manager  of  the  Ohio  Central 
Traction  Company,  has  been  promoted  by  the  Man- 
delbaum-Pomeroy  syndicate  to  the  position  of  assist- 
ant superintendent  of  the  Ohio  Western  Traction 
Company,  with  headquarters  at  Lima.  The  system 
has  a  total  length  of  80  miles,  forming  connection 
with    Cincinnati    from   Lima. 

Paul  Doty  has  resigned  as  general  manager  of 
the  Detroit  City  Gas  Company  and  has  accepted  a 
similar  position  with  the  Denver  Gas  and  Electric 
Company.  Irvin  Butterworth,  who  succeeds  Mr. 
Doty  as  manager  of  the  Detroit  company,  came  from 
JJcnver,  where  he  held  the  position  of  treasurer  and 
general  manager  of  the  Denver  Gas  and  Electric 
Company. 

James  Swan,  district  manager  of  the  Western 
Union  Telegraph  Company  at  Helena,  Mont.,  has 
been  chosen  to  succeed  I.  McMichael  as  northwest- 
ern division  superintendent  of  the  company,  with 
headquarters  at  Minneapolis,  Mr.  McMichael  hav- 
ing resigned  to  accept  the  general  managership  of 
the  Great  Northwestern  Telegraph  Company  of 
Canada,  as  reported  last  week. 

Mr.  P.  Junkersfeld,  local  honorary  secretary  of 
the  American  Institute  of  Electrical  Engineers,  has 
appointed  as  the  executive  committee  of  the  Chicago 
Branch  of  the  Institute  the  following-named  .gentle- 
men :  George  A.  Damon.  James  Lvman,  H.  H. 
Wait,  T.  P.  Gaylord,  Kempster  B.  Miller,  Prof. 
P.  B.  Woodworth  and  J.  R.  Cravath.  No  definite 
programme  has  yet  been  laid  out  for  the  work  of 
the  Chicago  branch  this  season. 

The  death  of  William  T.  Baker,  prominent  in 
Chicago's  business  life  for  nearly  half  a  century, 
and  who  was  president  of  the  board  of  directors  of 
the  World's  Columbian  Exposition,  occurred  on 
October  6lh.  Mr.  Baker  died  very  suddenly  of 
heart  disease,  having  been  found  dead  in  bed  at  his 
summer  cottage  at  Highland  Park.  At  the  time  of 
his  death  Mr.  Baker  was  head  of  the  Board  of  Trade 
brokerage  firm  of  W.  T.  Baker  &  Co.  He  was 
for  many  years  the  largest  individual  shipper  of 
grain  from  Chicago  and  was  five  times  elected 
president  of  the  Chicago  Board  of  Trade.  Mr. 
Baker  planned  and  developed  the  large  electric  plant 
of  the  Snoqualmie  Falls  Power  Company  at  Seattle, 
Wash.,  furnishing  electric  power  to  Seattle  and  Ta- 
coma.  The  plant  was  owned  by  Mr.  Baker  and 
was  managed  by  his  son  Charles  H,  Mr.  Baker 
was   63  years   of   age. 


ELECTRIC  LIGHTING. 

It  is  reported  that  a  $10,000  electric-light  plant 
is  to  be  erected  at  Dadeville,  Ala. 

The  Mount  Pleasant  (Mich.)  Light  and  Fuel 
Company  has  been  incorporated  with  a  capital  of 
$75,000. 

Dougla.'*',  Ga.,  will  have  an  eleclric-light  plant  and 
a  system  of  waterworks,  having  voted  $20,000  for 
this    purpose. 

The  village  of  Wautoma,  Wis,,  has  voted  to 
issue  sufficient  bonds  for  the  installation  of  an  elec- 
tric-light  plant, 

A  special  election  at  Santa  Ana.  Cal.,  resulted 
in   favor  of  issuing  bonds  to  the  amount  of  $60,000 


for    the    erection    of   a    municipal    eleclric-light    and 
power  plant. 

The  city  of  Woodvillc,  Minn.,  will  install  an  elec- 
tric-light plant  and  system  of  waterworks  at  an 
expense  of  $30,000. 

Bonds  in  the  amount  of  $100,000  will  be  issued 
by  the  city  of  Alpena,  Mich.  A  thoroughly  up-to- 
date  electric-light  plant  will  be  installed. 

The  electric-light  plant  at  Joplin,  Mo.,  was  badly 
damaged  by  a  recent  storm.  Considerable  damage 
was    done   throughout  the  city  by  the  storm. 

L.  F.  Westerbund  of  Chester,  S.  C,  has  secured 
the  contract  for  installing  the  electric-light  plant 
at  Cheraw,  S.  C.  The  system  will  have  25  arc 
lights   and  8co   incandescents. 

The  electric-light  plant  at  Richland  Center,  Wis'., 
is  to  be  purchased  by  the  municipality.  At  a  re- 
cent election  it  was  voted  to  issue  bonds  in  the 
amount  of  $20,000  for  the  purchase  of  the  plant. 

General  Manager  R,  H.  Porter  of  the  Denver 
Highlands  Electric  and  Power  Company  announces 
the  issuing  by  the  company  of  $220,000  of  bonds  for 
improvements  to  the  lighting  and  power  systems  in 
Denver,   Colo. 

Sealed  proposals  will  be  received  at  the  office 
of  county  auditor  of  Miami  County,  Ohio,  until  Oc- 
tober 31st  for  the  installing  of  an  electric-lighting 
plant  at  the  courthouse.  E.  E.  Pearson  of  Troy, 
Ohio,   is   the   county   auditor. 

The  Bay  City  (Mich.)  electric-light  committee 
has  recommended  the  purchase  of  a  200-kilowatt 
generator,  exciter  switchboard,  and  necessary  con- 
nections for  the  electric-light  plant.  Bids  for  fur- 
nishing the   same  are  now  being  asked. 

A  company  has  been  formed  at  Wilburton,  I.  T., 
to  furnish  electric  light  and  power.  It  will  be 
known  as  the  Wilburton  Ice,  Light  and  Power  Com- 
pany and  is  incorporated  with  a  capital  of  $25,000. 
W.  H.  Royce  is  president,  and  John  Joseph,  secretary. 

William  O.  Johnson  has  presented  in  the  fed- 
eral court  his  final  account  as  receiver  for  the  Free- 
port  General  Electric  Company  and  asked  to  be  re- 
lieved of  his  duty  in  connection  with  that  corpora- 
tion. Mr.  Johnson  reported  a  balance  of  $5,672  on 
hand   after  payment   of  all  debts   of  the   company. 

At  the  request  of  City  Electrician  Ellicott  an  ordi- 
nance has  been  sent  to  the  City  Council,  intended 
to  regulate  electric  signs  in  Chicago.  The  more  im- 
portant features  are  that  no  signs  exceot  electrical 
ones  may  be  placed  over  any  sidewalk,  street  or  alley, 
and  that  all  permits  for  such  signs  be  granted  by 
the  city  electrician  instead  of  by  the  council. 

The  council  of  the  borough  of  Seven  'Valley,  Pa., 
is  considering  the  project  of  lighting  the  town  by 
electricity.  Spurgeon  Heathcote,  proprietor  of  the 
woolen  mills  at  Glen  Rock,  Pa.,  is  endeavoring  to 
secure  the  franchise  for  supplying  the  light.  He  has 
purchased  an  old  mill  property  at  Seven  Valley  in 
which  he  will  establish  a  woolen  mill  and  also  an 
electric-light  plant,  if  he  secures  the  franchise.  -He 
is'  endeavoring  to  interest  the  proprietors  of  fac- 
tories in  the  town  with  the  view  to  supply  the  plants 
with  motive  power. 


ELECTRIC  RAILWAYS. 

The  new  power  house  for  the  United  Railroads 
of  San  Francisco  in  San  Francisco  has  been  com- 
pleted. 

Plans  are  being  drawn  and  a  contract  will  be  let 
soon  for  the  new  power  house  of  the  Springfield  and 
Ft.  Wayne  Interurban  Railway  Company  at  Decatur. 
Ind. 

An  electric  railway  is  under  construction  between 
Kansas  City  and  Olathe,  Kan.  The  line  is  to  be 
about  18  miles  long,  running  from  the  southern  city 
limits  of  Rosedale  to   Olathe. 

The  City  Council  of  Chicago  has  passed  an  order 
prohibiting  the  elevated-railway  companies  from 
maijitaining  advertising  bill  boards'  at  their  stations. 
The  existing  advertisements  must  be  removed. 

The  new  electric  line  between  Keokuk  and  Ham- 
ilton, Iowa,  and  Warsaw,  III.,  has  been  completed 
and  formally  opened.  The  line  is  seven  miles  long 
and  is  owned  by  the  Keokuk  Electric  Railway  Com- 
pany. 

J.  D.  Hawks',  one  of  the  owners  of  the  Detroit, 
Ypsilanti,  Ann  Arbor  and  Jackson  electric  line,  is 
said  to  have  practically  effected  a  consolidation  of 
all  the  electric  lines  between  Detroit  and  Kalamazoo, 
a  total  of  about  270  miles. 

The  possibility  of  a  strike  on  the  Chicago  City 
Railway  system  is  still  impending.  General  Manager 
McCulloch  has  positively  refused  to  employ  union 
men  only,  and  says  that  an  increase  of  pay  at  this 
time  is  entirely  out  of  the  question.  Concerning 
working  rules,  he  is  willing  to  make  alterations  in 
the  time-tables  and  make  work  as  agreeable  to  the 
employes  as  possible.  At  the  present  writing  the 
men  have  not  announced  their  decision. 

The  contract  has  just  been  signed  for  the  introduc- 
tion of  electric  traction  on  the  principal  group  of 
tramways  in  the  city  of  Montevideo,  LIruguay, 
which  are  known  as  the  Baring  group,  because  they 
weie   capitalized   and    worked   under   the  auspices   of 
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Baring  Bros.  &  Co.  The  electrification  is  being  car- 
ried out  by  English  capitalists  and  engineers,  and 
will  involve  an  outlay  of  about  $1,000,000.  Pro- 
posals are  under  consideration  for  the  electrification 
of  other  tramway  lines  in  the  city,  some  with 
English  and  some  with  local  capital. 

Three  masked  robbers  boarded  an  Elgin,  Aurora 
and  Southern  electric  car  south  of  Aurora  recently 
and  after  covering  the  passengers  with  revolvers 
and  robbing  the  conductor  escaped  from  the  car 
and  soon  after  were  seen  to  board  an  Aurora, 
Elgin  and  Chicago  electric  car  bound  for  Chicago. 
The  police  were  notified  and  by  hurried  arrange- 
ments another  car  was  sent  in  pursuit.  By  a  re- 
markable burst  of  speed,  the  car  bearing  the  rob- 
bers was  overtaken  about  five  miles  out  of  Aurora. 
A  battle  between  the  police  and  robbers  followed 
resulting  in  killing  one  ot  the  latter,  the  others 
escaping  in  the  marshes  along  the  Fox  River,  al- 
though one  of  them  is  known  to  have  been  wounded. 

The  twelfth  annual  convention  of  the  Pennsylvania 
Street  Railway  Association,  which  was  held  at  Will- 
iamsport.  Pa.,  was  well  attended  by  the  street-railway 
and  supply  men  of  the  state.  President  E.  H.  Davis 
called  the  convention  to  order  and  in  a  pleasing  ad- 
dress called  upon  the  members,  among  other  things, 
to  use  their  utmost  influence  to  secure  more  favor- 
able legislation  for  interurbau  railways.  A  paper  by 
John  F.  Ohmer,  on  "Fares  and  Fare  Protection" 
was  read  and  considerable  time  was  given  up  to  its 
discussion.  The  election  of  officers  resulted  as  fol- 
lows :  President,  F.  B.  Musser,  general  manager  of 
the  Harrisburg  Traction  Company;  secretary,  C.  H. 
Smith,  superintendent  Lebanon  Valley  Street  Rail- 
way Company :  treasurer,  \\'.  H.  Lanius,  president 
\'ork  County  Traction  Company. 


SOCIETIES  AND  SCHOOLS. 

The  Purdue  Electrical  Society  of  Purdue  Uni- 
versity, Lafayette,  Ind.,  has  been  formally  disbanded 
and  the  Purdue  branch  of  the  American  Institute 
of  Electrical  Engineers  organized  in  its  stead,  the 
Institute  having  recently  decided  to  admit  students 
in  technical  schools  as  members*  of  the  so-called 
student  branches.  At  a  recent  meeting  a  new  con- 
stitution was  adopted  and  two  papers  were  dis- 
cussed, viz..  "Proper  Qualifications  of  Engineering- 
school  Graduates  from  the  Manufacturer's  Stand- 
point." by  L.  A.  Osbonie,  and  "Engineering  English." 
by  T.  J.  Johnston.  Advance  copies  of  papers  will 
be  given  out  at  each  meeting.  At  present  there  are 
about  70  members  enrolled. 

The  Electrical  and  Mechanical  College  of  St.  Jo- 
seph, Mo.,  which  was  founded  last  year,  has  held 
its  first  commencement,  28  certificates  of  graduation 
being  aw'arded  to  as  many  students  in  the  various 
departments.  The  success  of  the  college  has  been 
highly  satisfactorj-  to  the  trustees.  The  following 
list  indicates  that  the  faculty  is  made  up  of  men 
well  fitted  for  the  work  in  hand :  President.  Henry 
Finley,  instructor  in  general  electrical  engineering : 
.■\lbert  J.  Enright.  secretary  Missouri  Valley  Trust 
Company :  Doctor  Newell,  president  and  general 
manager  Citizens'  Telephone  Company ;  Buford  Ad- 
ams, manager  Missouri  and  Kansas  Telephone  Com- 
pany; Herman  G.  ^filler,  master  mechanic  Swift 
&  Co. ;  I.  T.  Dyer,  chief  dispatcher  Burlington  Route, 
and  I.  T.   Slavton.  master  mechanic  Grand  Island. 


PO'WER  TRANSMISSION. 

John  R.  McDonough  of  Mexico  City,  Mex.,  is  in- 
terested in  the  project  to  construct  a  large  water- 
power  plant  at  the  junction  of  the  Del  Valle  and 
La  Asuncion  Rivers.  .Application  has  been  made 
to  the  Mexican  government  for  permission  to  util- 
ize 8.0C0  liters'  of  water  per  second. 

Considerable  interest  is  being  taken  in  the  propo- 
sition to  dam  the  Niagara  River  at  the  foot  of  Lake 
Erie.  (See  Western  Electrician  of  September  12, 
page  197.)  President  Roosevelt  has  appointed 
George  Clinton  of  Buffalo,  Major  O.  H.  Ernst, 
United  States  Engineer  Corps,  stationed  at  Chicago, 
and  Prof.  G.  S.  Williams  of  Cornell  University  as 
the  American  commissioners  to  consider  and  report 
upon  the  advisability  of  a  dam.  as  well  as  to  investi- 
gate the  water  routes  of  the  Great  Lakes. 


PUBLICATIONS. 


The  Lennox  rotary  level  shear,  sold  by  Joseph  T. 
Ryerson  &  Son,  Chicago,  is  described  in  a  small 
pamphlet.  The  apparatus  is  designed  for  shearing 
metalwork  in  odd  shapes,  and  is  motor-driven.  The 
pamphlet  is  well  illustrated  with  drawings  and  il- 
lustrations of  various  types  of   machines. 

The  Standard  Welding  Company  of  Cleveland. 
Ohio,  manufactures  seamless  steel  tubing  by  an  elec- 
tric welding  process.  In  a  little  booklet  issued  by 
the  company  are  enumerated  some  of  the  uses  of  the 
various  products  turned  out.  There  are  also  some 
tables  of  general  interest.  The  company,  among 
other  things,  manufactures  steel  rims  for  bicycles 
and  various  other  wheel  parts  by  its  electric  process 
of   welding. 

The  September  number  of  the  Index  of  the  Tech- 
nicAl  Press,  published  by  the  .'\ssociation  De  La 
Presse  Technique.  Brussels.  Belgium,  is  unusually 
-'-•niplete  and   will  be   found  helpful    by   those   who 

'  k  to  get  the  most  out  of  current  technical  litera- 


ture. The  publication  has  shown  a  remarkable 
growth,  the  present  number  being  about  four  times 
the  size  of  the  first.  All  articles  of  general  interest 
are  classified  in  difl'erent  categories,  with  subdivi- 
sions, making  it  possible  to  follow  with  little  trouble 
a  given  order  of  ideas  on  any  particular  subject. 
The  index  is  printed  in  English,  French  and  German. 

The  General  Electric  Company  of  Schenectady, 
N.  Y.,  is  sending  out  two  pamphlets,  one  of  which 
is  entitled  "Permanency  of  Transformer  Insulation." 
This  booklet  contains  some  very  good  information 
on  the  subject  so  all-important  to  the  life  and  suc- 
cessful operation  of  a  transformer.  The  pamphlet 
is  well  prepared  typographically  and  vtiy  good  illus- 
trations are  given.  The  General  Electric  "Type-H" 
transformer  is  the  one  especially  treated,  and  a 
detailed  description  of  the  processes  of  its  manu- 
facture is  included.  The  other  pamphlet  embodies 
"Type-H"  transformers  also,  but  those  of  the  core 
type.  These  are  made  in  16  sizes,  from  600  watts 
to  so  kilowatts',  inclusive.  They  are  made  for  oil 
cooling  and  are  especially  adapted  to  three-wire 
service. 

Telpherage  systems  for  use  in  freight  yards  and 
for  reserve  storage  and  handling  of  coal,  coke  and 
ashes  arc  described  in  two  circulars  issued  by  the 
LTnited  Telpherage  Company  of  New  York.  The 
circulars  contain  some  very  clear  illustrations  rep- 
resenting various  applications  of  the  system  and  also 
much  interesting  reading  matter.  In  some  of  the 
trains  of  telphers  and  trailers,  which  are  run  either 
automatically  or  by  a  motonnan,  loads  up  to  20,000 
pounds  are  carried  at  speeds  from  800  to  1,500  feet 
a  minute.  In  the  handling  of  coal  the  telphers  are 
used  in  conjunction  with  the  ordinary  clamshell 
bucket.  One  illustration  shows  such  a  piece  of  ap- 
paratus which  makes  a  60-foot  vertical  lift  of  3,000 
pounds  and  a  sinuous  run  of  several  thousand  feet 
at  1,200  feet  per  minute,  the  coal  being  deposited  at 
the  end  of  the  run  and  at  intermediate  points  on  the 
ground,  or  50  feet  above. 

A  new  booklet,  "The  Nernst  Lamp,"  issued  by  the 
Westinghouse  Companies'  publishing  department  for 
the  Nernst  Lamp  Company  of  Pittsburg,  Pa.,  ^  will 
be  ready  for  distribution  to  the  public  within  a 
few  days.  Judging  from  an  advance  copy,  the  in- 
formation contained  will  be  of  much  interest  to  those 
of  the  electrical  profession  and  also  to  students  of 
electrical  science.  The  subject-matter  is  written  by 
Mr.  A.  J.  Wurts,  who  has  developed  the  Nernst  lamp 
(in  the  United  States  at  least)  to  its  present  state 
of  commercial  efficiency,  and  contains  a  careful 
description  of  the  lamp  in  all  its  parts.  Perspective 
views  of.  one  and  three-glower  lamps  are  given,  each 
part  carefully  named  on  the  margin  to  aid  in  fol- 
lowing the  description.  Characteristic*  curves  are 
also  interspersed  to  aid  the  reader  in  a  thorough 
understanding  of  the  operation  of  the  lamp.  Other 
illustrations  show  interior  and  exterior  lighting  ar- 
rangements. There  is  also  a  table  of  "useful  notes" 
intended  to  aid  attendants  in  caring  for  the  lamps. 
The  pamphlet  will  be  a  valuable  addition  to  the 
technical    literature    of    the    subject. 


MISCELLANEOUS. 

The  special  sub-committee  of  the  Glasgow  cor- 
poration, dealing  with  the  sale  and  hire  of  motors, 
is  of  opinion  that  it  would  be  of  great  advantage  to 
the  electricity  department,  from  a  financial  point  of 
^■iew,  to  adopt  a  scheme  for  selling  or  hiring  out 
electric  motors  and  other  fittings,  and  recommends 
that  the  corporation  take  the  requisite  steps  for 
having  a  scheme  prepared  and  put  in  operation  for 
the  sale  or  hire  of  electric  motors  and  other  fittings. 

One  of  the  first  experiments  in  the  problem  of 
smelting  steel  by  electricity  to  attract  attention  was 
in  the  beginning  of  the  year  1900,  when  an  electric 
steel  furnace,  without  electrodes,  was  built  at  Gy- 
singe,  in  Sweden,  and  its'  action  watched  with  con- 
siderable curiosity  as  to  its  successful  operation. 
After  a  few  experiments  the  first  ingot  was  produced 
and  the  steel  was  found  to  be  of  an  excellent  quality. 
It  is  affirmed  that  microscopic  experiments  have 
proved  that  the  electrically  made  steel  is  not  different 
in  any  way  from  crucible  steel. 

William  Denton,  head  of  the  firm  of  Swan,  Hun- 
ter, Wigham  &  Richardson,  a  large  shipbuilding 
concern,  says  that  in  all  probability  the  new  Cunard 
liner  which  his  firm  is  about  to  build  will  have 
turbine  engines.  The  Cunard  company  has  ap- 
pointed a  committee  of  experts  to  study  the  question. 
The  new  liner  will  be  785  feet  long,  and  will  have 
a  displacement  of  37,500  tons.  Mr.  Denton  is  con- 
vinced that  the  turbine  engines,  in  which  he  has 
the  greatest  faith,  will  prove  an  immense  success 
in  vessels  of  that  type.  The  new  liner  will  be  built 
at  Newcastle-on-Tyne. 


goods  in  Chicago,  so  that  it  will  be  able  to  fill  all 
orders  promptly.  George  A.  Gray  will  be  in  charge 
of  the  details   of  the  business. 

The  ordinance  imposing  a  tax  on  commercial  trav- 
elers visiting  British  Guiana,  which  was  passed  last 
year,  has  been  repealed  and  no  obstacles  exist  to 
that  efficient  method  of  promoting  trade. 

The  Barriett  Electrical  Company  of  Cincinnati. 
Ohio,  manufacturer  of  motors,  etc.,  announces  that 
it  has  opened  at  No.  26  Cortlandt  Street,  New  York 
city,  the  first  and  only  exclusive  "motor  store"  in 
the  United  States,  for  the  sale  of  its  machines.  The 
business   is  in  charge  of   C.  J.   Purdy. 

Sealed  proposals'  will  be  received  at  the  Treasury 
Department,  office  of  the  supervising, architect,  Wash- 
ington, D.  C,  until  November  nth,  for  the  con- 
struction, including  heating  apparatus  and  electric 
wiring  and  conduits,  of  the  postoffice  at  Goldsboro, 
N.  C,  in  accordance  with  the  drawings  and  specifi- 
cation, copies  of  which  may  be  had  at  the  office  of 
the  postmaster  at  Goldsboro,  N.  C,  or  of  James 
Knox   Taylor,  supervising  architect. 

The  Shelby  Electric  Company,  Shelby,  Ohio,  man- 
ufacturer of  Shelby  "useful-light"  incandescent 
lamps,  has  made  an  important  change  in  its  New 
York  office.  While  the  office  is  still  in  the  Parker 
Building,  225  Fourth  Avenue,  Mr.  Wormley,  who 
has  been  in  the  employment  of  the  company  as  man- 
ager of  the  New  York  branch,  has  been  relieved 
and  W.  G.  McKennan,  who  has  been  with  the  com- 
pany for  a  number  of  years,  will  hereafter  have 
charge  of  the  sales  department. 

The  Toledo  Storage  Battery  and  Electric  Com- 
pany, recently  incorporated  by  G.  J.  Miller,  J.  T. 
Greene,  M.  H.  Griffin,  L.  A.  Alexander  and  C.  R. 
Clapp,  is  about  to  begin  operations  in  Toledo,  Ohio, 
to  manufacture,  buy  and  sell  batteries  and  electrical 
supplies.  The  company  has  a  capital  of  $100,000 
and  its  principal  product  will  be  a  storage  battery 
for  the  operation  of  automobiles.  For  the  present 
automobile  parts  will  be  manufactured,  and  later  the 
manufacture  of  the  complete  machine  will  be  under- 
taken. The  inventor  of  the  automobile  parts  which 
the  company  will  manufacture  and  assemble  is 
George  J.   Miller  of  Kenton,  Ohio. 

The  friends  of  Sidney  A.  Bean,  formerly  general 
manager  of  the  Mechanical  Appliance  Company, 
Milwaukee,  will  be  interested  to  know  that  he  has 
located  in  New  York  at  120  Liberty  Street,  and 
started  a  business  as  manufacturers'  agent.  Mr. 
Bean  is'  catering  particularly  to  the  needs  of  west- 
ern manufacturers  desirous  of  obtaining  eastern  rep- 
resentation. Mr.  Bean  works  from  Boston  to  Bal-  ' 
timore  and  west  as  far  as  Buffalo.  With  Mr.  Bean's 
experience  in  the  electrical  field,  it  is  safe  to  prophesy 
that  he  will  make  a  success  in  his  chosen  territory, 
especially  as  he  is  experienced,  energetic  and  well 
acquainted  with  the  needs  of  electrical  people. 


TRADE  NEWS. 


G.  F.  Atwood  and  H.  C.  Hall  have  organized  the 
.Atwood  Electric  Company  at  Boston.  Mass.  The 
company  has  been  incorporated  and  is  capitalized  at 
$500,000. 

The  Thomas  G.  Grier  Company  of  128  West 
Jackson  Boulevard,  Chicago,  will  hereafter  act  as 
western  oflice  for  the  sale  of  the  Kinsman  desk 
specialties  manufactured  bv  McLeod,  Ward  &  Co. 
of   New    York   city.     Il    will    carry   a   stock   of  the 


BUSINESS. 


Copper  prices  are  still  reasonable.  Lake  being 
cpioted  at  13  to   13%  cents  a  pound. 

A  new  electric-brake  company,  to  be  known  as 
the  American  Electric  Brake  Company,  has  been  in- 
corporated at  Newark,  N.  J.,  with  a  capital  stock 
of  $:oo,ooo.  The  incorporators  are  A.  D.  Tichenor, 
T.  L.   Nixon  and  L.  W.   Cokefair. 

The  M'ica  Insulator  Company  of  New  York  calls 
attention  to  its  insulating  compound  for  armatures, 
field  coils'  and  magnets.  This  product  is  called  the 
M-I-C  compound,  and  the  company  lays  claim  to 
many  advantages  resulting  from  its  use. 

The  British  Westinghouse  Electric  and  Manu- 
facturing Company  has  opened  a  new  branch  in  the 
Birmingham  district,  under  the  management  of  Mr. 
G.  K.  Chambers.  The  address  of  the  new  district 
office   is   Central    House,    New    Street,    Birmingham. 

The  Safety-Armorite  Conduit  Company  of  Pitts- 
burg, Pa.,  is  manufacturing  four  types  of  standard 
conduits — Loricated,  Electro-galvanized,  Armorite 
and  Armorduct.  These  conduits  are  for  sale  by  the 
Ewing-Merkle  Electric  Company,  St.  Louis,  Mo., 
and  are  described  in  a  little  leaflet  entitled  "Lori- 
cated,"  sent   out  by   the   latter   company. 

The  Gold  Car  Pleating  Company  of  New  York 
issues  a  notice  to  the  eflrect  that  "The  Privy  Council 
of  England  has  decided  that  the  Gold  steam  hose 
coupler  does  not  infringe  the  Consolidated  Car  Heat- 
ing Company's  (Sewall)  patent."  After  considera- 
tion by  the  Privy  Council  the  judgment  of  the  Court 
of  the  King's  Bench  for  Providence,  Que.,  dated 
May  29,  1901,  was  affirmed. 

The  Electric  Appliance  Company,  Chicago,  selling 
agent  for  McBride  "Arkless"  fuses,  writes  that  these 
fuses  are  now  made  for  voltages  up  to  500  volts. 
They  are  furnished  in  any  capacity  up  to  and  in- 
cluding 30  amperes.  The  company  claims  for  them 
that  they  fit  any  style  fuse  connection  in  all  styles 
of  fuse  blocks;  that  they  are  easy  to  use,  perfect  in 
action,  and  that  they  are  reliable  enclosed-cartridge 
fuses. 

At  the  annual  meeting  of  the  stockholders  of  the 
Westinghouse  Air  Brake  Company  the  plan  for  the 
consolidation  of  all  the  Canadian  interests  of  the  cor- 
poration, together  with  those  of  the  Westinghouse 
Electric     and     Manufacturing    Company,     was    an- 
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nounced.  The  new  Canadian  company  is  to  be 
capitalized  at  $2,500,000.  The  merger  of  the  West- 
inghouse  Air  Brake  Company  and  the  Electro- 
Magnetic  Brake  Company    was   also   ratified. 

"District  steam  heating  is  becoming  more  popular 


every  day,  both  in  the  distribution  of  exhaust  steam 
from  electric  and  other  power  plants'  and  also  live 
steam."  So  says  the  American  IJistrict  Steam  Com- 
pany of  Lockport,  N.  Y.,  which  makes  a  specialty 
of  apparatus  of  this  kind.     As  the  trade  of  this  com- 


pany has  been  increasing  rapidly,  it  was  found  neces- 
sary during  last  season  to  double  the  capacity  of 
its  shops  to  keep  up  with  the  demand  for  heating 
plants  and  also  for  casing  for  underground  steam 
piiies,  which  the   company  manufacture^  extensively. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


740,385.  Electrotherapeutic  Appliance.  William  B. 
Bassell,  Columbus,  Ohio.  Application  filed  De- 
cember 8,    1902. 

A  cap  for  the  head  is  provided  with  contact  pieces 
which  touch  the  head  and  are  contained  in  an  electric 
circuit. 

740,428.  Spark  Gap.  John  O.  Heinze,  Jr.,  Lowell. 
Mass.     Application  filed  May  20,  1903. 

Two  electrodes  have  parallel,  but  not  vertical,  up- 
wardly extending  spark  surfaces,  the  edge  portions  rear- 
wardly  rounded.  The  electrodes  are  so  mounted  that 
one  may  be  turned  relatively  to  the  other,  to  present 
new  portions  of  the  sparking  surfaces,  opposite  each 
other. 


NO. 740, 447. — ALTERNATING-CURRENT    REGULATOR. 

740,433.     Night  Light.     Friedrich  Hirth,  New  York, 
N.    Y.     Application   filed    October   14,    1902. 
An    electric    bulb   is   contained  in    a  bottle-shaped    shell 
togethpr   with  a  reflector  and  lens  \vhich  throw   the  light 
out    strongly. 

740,447.  Means  for  Regulating  Alternating-current 
Circuits.  Waldo  A.  Layman  and  Ferdinand 
Schwedtmann,  St.  Louis,  Mo. ;  said  Schwedt- 
mami  assignor  of  his  right  to  the  Wagner  Elec- 
tric Manufacturing  Company,  St.  Louis,  Mo. 
Application  filed    November  23,    1901. 

Independent  primary  and  secondary  coils,  one  of  the 
coils  being  subdivided  into  a  number  of  sections,  are  com- 
bined with  a  circuit  connected  with  the  transformer.  A 
switch  is  supplied  for  varying  the  amount  of  the  sub- 
divided coil  in  effective  operation,  and  also  an  electrically 
operated  mechanism  for  throwing  the  switch.  A  second 
circuit  supplies  current  to  the  mechanism,  and  means 
controlled  by  the  current  in  the  first-named  circuit  for 
governinE  the  flow  of  the  current  in  the  second  circuit 
are    further  provided.      (See  cut.) 


Issued  (United  States  Patent  Office)    October  6,  igo^. 

740.548.  Electric  Shoe.  John  W.  Gibbs,  New  York, 
N,   Y.     Application   filed  July   16,   1903. 

Countersunk  members  are  provided  in  the  sole  of  the 
shoe,  fitted  with  contact  elements  such  that  the  sole  of 
the    foot   closes  circuit  and   a  slight  current   is  produced. 

740,570.  Device  for  Locking  Elevators.  Howard  M. 
Jenkins,  Allegheny,  Pa.  Application  filed  June 
3,   1903- 

In  a  device  for  locking  elevator  cars  are  a  starting 
shaft  and  operating  lever  connected  with  the  shaft,  a  motor 
adapted  to  throw  the  lever  to  the  center,  an  electric 
circuit  connected  with  the  motor  and  adapted  to  set 
the  same  in  motion,  and  a  switch  adapted  to  open  and 
close    the    electric    circuit. 

740,577.  Trolley  Pole.  Joseph  F.  Mackin,  Colum- 
bus,  Ohio.     Application   filed   April   25,    1903. 

Tiie  trolley  pole  is  supported  on  a  sort  of  turn-table 
on  top  of  the  car  which  allows  the  pole  to  swing  laterally 
as    well    as  vertically. 

740,585.    System  of  Electrical  Characters  and  Means 
for'  Forming    Same.     Dennis    J.    O'Brien,    San 
Francisco,  Cal.,  assignor  to  the  O'Brien  Electric 
Light    Letter    Company.     Application   filed    No- 
vember 3,  1902. 
A  transparent  receptacle  of  substantially  tiie  same  cross- 
section    area    througliout    and    rendered    opaque    in    part 
contains    a    straight-line    filament    having    a    rigid    connec- 
tion  at  one.  end   and   an   elastic    connection   at  the   other 
end  so  as  to  keep  the  filament  in  line  opposite  the  trans- 
parent  portion  of  the   receptable. 

740,663.  Electrical  Outlet  Box.  Hubert  Krantz, 
New  York,  N.  Y.  Application  filed  May  25, 
1903. 

An  outlet  box  for  electrical  conductors  has  a  cover 
with  projecting  sleeve,  an  adjustable  sleeve  freely  fitting 
over  the  projecting  sleeve  and  outside  tiie  box,  and 
adjustable   theron. 

740,671.  Portable  Electric  Light.  Harold  S.  Mac- 
Kaye,  Yonkers,  N.  Y.  Application  filed  May  19. 
1903. 

Batteries  connected  to  a  small  electric  lamp  are  fitted 
in    a    box   which  can  easily    be   carried  around. 

740,707.  Trolley.  Bruno  Stenvall,  New  York,  N.  Y. 
Application  filed   March   21,    1903. 

Details  are  described  of  a  trolley  wheel  supported  on 
:i  yoke  with  means  for  yieldingly  liolding  the  wiieel  in 
normal   position. 

740.744.  Polarized  Electric  Bell.  Frank  B.  Cook, 
Chicago,'  111.  Application  filed  December  18, 
1902. 

The  cores  of  the  electromagnets  project  through  a 
yoke  and  an  armature  is  pivoted  upon  the  yoke.  A 
striker  is  mounted  upon  the  armature,  and  a  pair  of 
screw-and-spring  devices  are  applied  to  the  ends  of  the 
yoke  and  adapted  for  adjusting  the  latter.  The  striker 
is  arranged  to  strike  two  bells  placed  at  either  end  of 
the   stroke. 

740.745.  Electric  Cut-out.  John  Erikson,  Provi- 
dence,  R.    I.     Application   filed   March   5,    1902. 


Combined  with  a  glass  case  and  neck  is  an  rutside  sur- 


penetrable   by   the    rays   and    through    wliich   they   pass  to 
the   object  to   be   treated  is  also  provided. 

740,889.     Timing     Device     for     Telephone     Switch- 
boards.    Benjamin    F.    Merritt,     East     Orange, 
N.    J.     Application   filed   January  27,    1903. 
An    indicator    at    the    central    is    operated    by    a    local 
circuit    which    excites    an    electromagnet,    the    armature    of 
which    works    the    time    indicator,    registering    the    begin- 
ning and   end  of  the  call. 

740,912.     Rail      Bond.     Louis     Pfingst,     Dorchester. 
Mass.     Application  filed   July  16,   1902. 
The  bond  is  double,  one-half  being  on  each  side  of  the 
rail    web.     A    shoulder    on    one    half    of    the    bond    passes 
through   the  web   and  into   a   sleeve  on   the   other    half. 

740,924.     Electric    Sparker    for    Explosion    Engines. 
Eugene  C.   Richard,   Detroit,    Mich.,  assignor  to 
the     Buick     Manufacturing    Company,    Detroit, 
Mich.     Application    filed    February    18,    1902. 
Details    are    described. 

740,956.  Elevator  Mechanism.  Gaetano  Visco,  Brin- 
ton.  Pa.     Application  filed  July  3,   1903. 

An  elevator  mechanism  adapted  to  be  run  by  an 
electric    motor    is    described. 

740,963.  Induction  Motor.  Robert  B.  Williamson, 
Scranton,  Pa.     Application  filed  March  16,  1903. 

•An  armature  reyolubly  mounted  within  a  suitable 
field  carries  a  series  of  conductors  arranged  upon  the 
periphery,  each  conductor  being  formed  of  a  number 
of  strips  or  plates,  with  means  for  engaging  one  or  more 
of  the  plates  to  increase  or  diminisli  the  resistance 
offered   by    the   conductors.      (See    cut.) 

740-973-  System  of  Electrical  Distribution.  Albert 
E.  Doman,  Elbridge,  N.  Y.,  assignor  to  the 
Elbridge  Electrical  Manufacturing  Company, 
Elbridge,  N,  Y.     Application  filed  May  31,  1902. 

In  a  storage-battery  circuit  is  a  dynamo  electrically 
connected  to  charge  the  battery.  Electromaenets  and  a 
normally  open  electric  switch  are  placed  in  the  charging 
circuit,  and  a  shunt  winding  for  one  of  the  magnets 
receives  current  from  the  dynamo.  A  normally  closed 
electric  switch  is  placed  in  the  shunt  circuit,  the  mag- 
nets operating  the  switches  to  close  the  charging  circuit 
and  cut  out  the  shunt  circuit. 

740,982.  Mechanism  for  Driving  Dynamos  on  Rail- 
way Trucks.  Patrick  Kennedy.  New  York, 
N.  Y.,  assignor  to  the  Consolidated  Railway 
Electric  Lighting  and  Equipment  Company,  New 
York,    N.    Y.     Application   filed    June  5,    1903. 

A  cradle  is  pivotally  adjusted  beneath  the  car  to  sup- 
port the  generator  which  is  driven  from  a  pulley  on  the 
axle. 


EXPIRING   PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Office)  that  expired  on 
October   12,    1903 : 

350,482.      Electric-lighting    System.      Philip    Diehl,    Elizabeth, 

350.515-  Underground  Electric  Cable.  Eenezette  Williams, 
Chicago.    111. 

350,519.  Cut-out  for  Electric  Lamps.  Leonidas  G.  Wooley, 
Indianapolis,  Ind.,  assignor  to  Henry  H.  McGaffey  and 
Chester  Bradford,   Indianapolis,  Ind. 

350,548-  Universal  Electric  Damper  and  Fire  Alarm.  Ed- 
ward A.    Morley,  Lee,   Mass. 

350,610.  Automatic  Telephone  Call.  Charles  F.  Willis, 
Fergus  Fails,  Minn.,  assignor  of  one-half  to  Alva  H. 
Kirk,    Fergus  Falls,    Minn. 

350.615.  Printing  Telegraph.  Charles  L.  Buckingham,  New 
York,  N.   Y. 

350.616.  Printing  Telegraph.  Charles  L.  Buckingham,  New 
York,  N.  Y. 

350.617.  Printing  Telegraph  Transmitter.  Charles  L. 
Buckingham,    New   York,    N.    Y. 

350,621.  Galvanic  Battery  Cell.  Luis  Drcscher,  New  York, 
N.    Y. 


NO.    740,903. — INDUCTION   MOTOR. 

740,461.  Electric-lighting  Apparatus  for  Railway 
Cars.  Roger  IVT.  Newbold,  '  Birmingham,  Ala. 
Application    filed    November    15,    1902. 

Current    is    furnished    by    a    dynamo    driven    by   the    car     . 
axle,    the   magnetization   in   the  dynamo   being  varied  auto- 
matically  according   to  the    current  in  the   main   circuit. 

740,505.     Automatic    Block-signal    System.     Asbury 
G.    Wilson,    Wilkinsburg,    Pa.,   assignor   to    the 
Union   Switch   and   Signal   Company,  Swis'svale, 
Pa.     Application  filed  February  i,   1902. 
A  neutral  polar   relay  is  in   circuit  with  each  insulated 
track    section    and    a    source    of    electrical    supply.      A    cir- 
cuit  closer   controlled  by    the  neutral   polar   relay  operates 
the    signal    mechanism,    the    circuit    closer    comprising    a 
secondary  coil    forming  a  closed  circuit,  so  as  to  cause  a 
slow  release  of  the  circuit  closer.      (Sec  cut.) 

740,547.  Speed  and  Direction  Indicator.  Bradley  A. 
Fiske,  U.  S.  Navy,  assignor  to  the  Western 
Electric  Company,  Chicago,  111.  Application 
filed  January   15,   1902. 

Combined  with  a  continuously  rotating  shaft  are  switch 
contacts  and  mechanism  operated  by  the  rotation  of  the 
shaft  in  a  given  direction  for  periodically  actuating  the 
contacts.  An  electric  circuit  includes  a  source  of  cur- 
rent, and  a  responsive  device  controlled  by  the  contacts. 
Other  switch  contacts  and  mechanism  operated  by  the 
sliaft  when  rotating  in  an  opposite  direction  periodically 
.'ictuatc  the  last-named  contacts.  And  a  circuit  in- 
cludes a  respoii.sivi!  device  and  source  of  current,  con- 
trolled   by   the   last-mentioned   contacts. 


NO.  740,503. — AUTOMATIC   BLOCK-SIGNAL    SYSTEM. 


face  of  conducting  material.  A  block  having  a  socket 
on  it  receives  the  neck,  and  a  fuse  wire  extends  around 
close  to  the  inner  surface  of  the  case.  Binding  posts  are 
connected  with  each  end  of  the  fuse  wire  and  a  cover- 
ing discolorable  by  heat  for  the  fuse  wire  is  further 
added. 

740,787.  Rheostat.  Joseph  C.  Vetter,  Astoria, 
N.    Y.     Application   filed   November   19,    1902. 

Two  electrodes  have  between  them  a  mass  of  elastic 
granular  particles  and  relatively  inelastic  granular  parti- 
cles con)bined  from  expanding  laterally  between  the 
electrodes  and  forming  a  conductor.  Means  are  sup- 
plied for  varying  the  pressure  upon  tlie  mass  of  particles 
to    vary   its    resistance. 

740,831.  Rheostat.  August  Eimer,  New  York,  N.  Y. 
Application  filed  December  3,  1902. 
A  number  of  removable  sections  are  carried  by  a 
frame,  and  a  resistance  body  is  supported  on  the  frame. 
Each  of  the  sections  has  a  resistance  body  and  a  pair 
of  contact  springs  connected  to  the  ends  of  the  first- 
named  resistance  body  and  a  corresponding  pair  located 
on  the  frame.  Means  for  connecting  one  or  more  of 
the  resistance  bodies  with  an  external  circuit  arc  pro- 
vided. 

740,873.  Apparatus  for  Treating  Skin  Diseases,  etc. 
Jakob  Kjeldsen,  Copenhagen,  Denmark,  Appli- 
cation filed  October  23.  1900. 

Apparatus  for  treating  skin  diseases,  comprises  an 
electric  circuit  including  an  arc  lamp,  both  electrodes  of 
which  consist  of  metal,  whereby  the  arc  forms  a  linear 
spectrum.      A    plate    or    lens    formed    of    material    readily 


350,626.  Hotel  Call,  Fire  Alarm  and  Indicator.  Albert  T. 
■  Hess  and  Hans  A.  Stoltenberg,  Des  Moines,  Iowa,  said 
Stoltenberg  assignor  to  said   Hess. 

350,634.  Signaling  Apparatus  for  Police  Telegraphs.  Lewis 
H.  McCuUough,  Richmond,  Ind.,  assignor  to  the  Rich- 
mond Fire  Alarm  Company,  Richmond,   Ind. 

350,668.      Electric    Motor.      Philip   Diehl.    Elizabeth,    N.   J. 

350,676.  Constant  Potential  Regulator.  Carl  Hering,  Phila- 
delphia  Pa. 

350.715-  Telephone  Circuit.  John  A.  Barrett,  Brooklyn, 
N.  Y.,  assignor  to  the  American  Telephone  and  Tele- 
graph Company,   New   York,  N.   Y. 

350,728.  Electric  Motor  or  Generator.  Frank  E.  Fisher, 
Detroit,   Mich. 

350.737-  Telephone  Trumpet.  Edward  L.  Hall,  Baltimore, 
Md.,  assignor  to  Louis  Nelke,  Baltimore,   Md. 

350,754.  Regulator  for  Dynamo  FJectric  Machines.  Os- 
born  P.    Loomis  and  Henry  W.   Cooley,   Lynn.  Mass. 

350,772.  Telephone  Transmitter.  George  L.  Roberts,  Bos- 
ton, Mass.,  assignor  to  the  American  i^Iell  Telephone 
Company,   Boston,   Mass. 

350,790.  Electric  Railway  Signal.  Pierson  T.  Wicks,  Green 
Point,   N.    Y. 

350,804.  Fire-alarm  Telegraph  System.  Sydney  A.  Chase, 
Evart,  Mich.,  assignor  of  one-half  to  William  R.  Mapes, 
Evart,  Mich. 

330,823.  Electric  apparatus  for  Protecting  Safes  and  Vaults. 
Joseph   Fleckinger,   Allepheny,   Pa. 

350.828.  Machine  for  Winding  Armatures.  Lucien  B.  Jones, 
Bedford,  assignor  to  the  Forsaith  Electrical  Machine 
Company,  Manchester,   N.  H.  _  _ 

350.829.  Junction  Clamp  for  Electric  Wires.  Lucien  B. 
Jones,  Bedford,  assignor  to  the  Forsaith  Electrical  Ma- 
chine  Company.   Manchester,  N.   H. 

35(1,882.  Multiple  Call  Box.  Charles  Herrmann,  New  York, 
assignor   to   William  J.   Matthewson,  Brooklyn,  N.    Y. 
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Gas-engine  Central  Station  at  Rostock, 
Germany. 

Tile  gas  engine  for  central-station  work  and  for 
general  power-transmission  work  lias  been  developed 
To  a  great  degree  in  Germany  and  other  European 
■conntries.  In  many  electrical  plants  in  Germany 
jras  engines  are  dri\en  by  waste  blast-furnace  gases 
and  also  by  illuminating  and  producer  gas.  The 
high  etficiency  of  the  gas  engine  and  the  possibility 
of  doing  away  with  the  entire  boiler  plant  have 
caused  many  prominent  engineers  to  look  with  favor 


CHICAGO.    OCTOBER    24,     1903 

page  306  show  two  of  these  engines.  They  were  in- 
stoUed  in  this  plant  by  the  Nuremberg  Machinery 
Works. 

There  are  in  this  station  two  gas  engines  of  125- 
horsepower  capacity  each,  one  of  which  is  to  be 
seen  in  the  background  of  the  illustration.  These 
engines  are  of  the  Otto  four-cycle  type  and  are  di- 
rectly coupled  to  continuous-current  multipolar  dy- 
namos. They  use  about  450  liters  of  gas  per 'horse- 
power-hour. 

The   engine   seen   in   the   foreground   of  the   illus- 


No.  17 


mission   of  power,   the   pressure  on   the   distribution 
circuits   being  450  volts. 

For  use  as  blowing  engines  this  form  of  engine 
has  been  constructed  with  a  capacity  of  1,500  horse- 
power, delivering  i.ooo  cubic  meters  of  air  per  min- 
ute. By  using  double-tandem  cylinders  engines  of 
the  Nuremberg  type  have  been  designed  for  3,000 
horsepower,  the  electrical  genrator  being  mounted 
between  the  two  sets  of  tandem  cylinders.  The 
total  length  of  this  engine  as  planned,  is  17  meters, 
and  it   is   lo  meters  wide.     On  all  of  these  engines 


iipon  this   source  of  power   for  electrical  generation. 

In  the  United  States  the  gas  engine  is  being  de- 
veloped to  a  remarkable  degree,  and  American  manu- 
facturers are  installing  engines  of  650  horsepower 
and  even  1.500  horsepower,  which  seem  to  be  quite 
satisfactory.  Mr.  George  Westinghouse  is  quoted 
a.s  .staling  that  "the  advantages  of  the  gas  engine 
can  best  be  appreciated  when  it  is  understood  that 
if  a  gas  company  were  to  supplant  the  present  gas 
illumination  by  an  equal  amount  of  electric  light,  ob- 
tained from  gas-engine-driven  dynamos,  it  would 
Tiave  left  for  sale,  for  other  purposes,  over  60  per 
cent,  of  its  present  gas  output." 

At  the  muncipal  electric  station  at  Rostock,  Ger- 
many, a  city  of  about  60,000  inhabitants,  several 
large  gas  engines  are  utilized  for  generating  elec- 
trical current  for  supplying  light  and  power  within 
the  city  limits  by  driving  direct-current  generators. 
The   illustration    on   this    page   and    the    drawing  on 


GAS-ENGINE    CENTRAL   STATION    AT    ROSTOCK,    GERMANY. 

tration  has  a  capacity  of  250  horsepower  and  is  a 
two-cylinder  engine  with  a  fly-wheel  arranged  be- 
tween the  two  cylinders,  as  noted  in  the  drawing, 
which  does  not  show  the  generator,  the  latter  being 
coirpled  outside  on  the  extended  shaft  of  the  engine. 
The  electrical  generators  are  250-volt  machines,  and 
the  current  is  distributed  on  the  three-wire  system 
in  connection  with  a  storage-battery  plant  which  is 
charged  during  light  loads  and  returns  current  to 
the  line  during  heavy  periods  of  consumption. 

The  Nuremberg  gas  engine  installed  at  this  plant 
has  cylinders  630  millimeters  in  diameter  and  meas- 
ures 4.1  meters  from  the  center  of  the  fly-wheel  to 
the  end  of  the  cylinder.  At  a  power  r>lant  in  Volk- 
lingen  there  is  in  operation  a  600-horsepower  tan- 
dem engine  of  this  type  operated  by  blast-furnace 
gases  and  driving  by  direct  connection  a  three-phase 
alternator,  the  speed  being  120  revolutions  per  inin- 
ute.      The   current    is   generated   for   electrical   trans- 


of  over  )50-bursepower  capacity  the  pistons  are  kept 
cool  by  a  special  method  of  supplying  water  to  them. 

In  the  United  States  a  number  of  central  sta- 
tions are  now  operated  by  gas  engines.  In  a  light 
and  power  plant  at  Bradford,  Pa.,  there  are  several 
125-horsepowcr  engines  and  one  200-horsepower  en- 
gine driving  dynamos,  and  the  fuel  used  is  natural 
gas.  It  is  stated  that  this  plant  originally  used 
steam  engines,  the  boilers  being  fired  by  natural  gas, 
about  52  cubic  feet  of  gas  being  used  per  horse- 
power per  hour.  By  using  the  internal-combustion 
engines  the  consumption  was  reduced  to  13  cubic 
feet  per  horsepower-hour. 

At  Columbus,  Ohio,  gas  engines  are  in  use  in  the 
electric  station  of  650-horsepower  and  280-horse- 
power  capacity,  the  former  driving  a  375-kilowatl 
Westinghou.se  generator  and  the  latter  a  280-kilowalt 
machine.     Natural  gas  is  also  utilized  in  this  plant. 

At  the  power  plant  of  the  Lackawanna  Steel  Com- 


3o6 

pany  at  Buffalo,  several  i,ooo-horsepo\ver  gas  en- 
gines have  been  installed,  each  driving  by  direct 
connection  an  electric  generator,  the  total  plant  to 
utilize  eight  engines  of  this  size  for  generating  elec- 
tric current   for  lighting  and  power  purposes.     Six- 


SIDE   ELEVATION    AND    PLAN    OF    250-H0RSEP0\VER    GAS 
ENGINE    AT    ROSTOCK,    GERMANY. 

teen  other  gas  engines  of  2,000  horsepower  have  been 
designed  for  this  plant  for  blast-furnace  blowing 
engines.  P. 

Boston  Edison  Company's  Report. 

At  the  annual  meeting  of  the  stockholders  of  the 
Edison  Electric  Illuminating  Company  of  Boston, 
held  in  Boston  on  October  13th,  the  old  board  of 
directors  was  re-elected.  The  annual  report  of  the 
company  for  the  year  ended  June  30,  1903,  compares 
with  that  of  last  year  as   follows : 

Iy03.  T902. 

Gross  earnings ,.82.667,808        52,460,15^ 

Expenses 1,683,085  1,510,427 

Net  earnings ....s    984,723        s    949,731 

Other  income 32,502  25,981 

Total  net  income gi, 017, 225        S   975,712 

Interest  and  dividends ■  955,971  859.614 

Surplus S     61,254        S    116,098 

During  the  year  the  properties  of  the  following- 
named  companies  were  purchased :  Milton  Light  and 
Power  Company,  Dedham  Electric  Company,  Blue 
Hill  Electric  Company,  Framingham  Electric  Com- 
pany, Natick  Gas  and  Electric  Company  and  the 
Greendale  Chemical  and  Electric  Company  of  Need- 
ham.  Contracts  have  also  been  made  for  the  pur- 
chase of  the  electric  properties  of  the  Newton  and 
Watertown  Gas  Light  Company,  the  Chelsea  Electric 
Light  Company  and  the  Woburn  Light,  Heat  and 
Power  Company. 

President  Charles  L.  Edgar,  in  his  report,  says : 
"Having  in  mimd  the  probable  purchase  of  these 
properties  at  some  time,  plans  had  been  considered 
for  the  building  of  a  power  station  of  much  larger 
capacity  than  those  now  owned '  by  your  company. 
About  seven  acres  of  land  adjoining  your  L  Street 
property  in  South  Boston  were  purchased,  and  plans 
for  a  75,000-horsepower  station,  with  facilities  for 
storing  at  least  100,000  tons  of  coal,  were  prepared. 
This  station  marks  a  distinct  advance  in  central- 
station  construction  in  two  particulars.  Vertical 
steam  turbines  of  6,500  horsepower  each,  are  to  be 
installed  instead  of  the  usual  type  of  steam  engines, 
and  the  entire  equipment  so  divided  that  not  more 
than  one-sixth  of  the  boiler  capacity  and  one-third 
of  the  turbine  and  dynamo  capacity  are  subject  to 
the  same  steam  risk,  while  the  switchboard  and 
controlling  apparatus  are  to  be  placed  in  a  separate 
fireproof  building.  Contracts  have  already  been  let 
for  the  first  section  of  the  new  station  building, 
comprising  approximately  one-third  of  the  total,  and 
steam  and  electrical  machinery  for  13,000  horsepower 
have  been  purchased.  It  is  expected  to  have  this 
portion  of  the  plant  in  operation  by  July,  1904.  Upon 
the  completion  of  this  section  of  the  plant  all  of 
the  towns  reached  by  the  above  companies  will  be 
supplied  from  your  Boston  station,  and  Boston  prices 
for  electricity  will   be  adopted  in   these  districts." 
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Photometric  Values  of  Nernst  and   Gas 
Lamps. 

At  the  convention  of  the  National  Electric  Light 
Association  in  Chicago  on  May  28th  last  Dr.  C.  P. 
Matthews,  from  the  standing  committee  on  pho- 
tometric values  of  arc  lamps,  presented  the  fourth 
progress  report  of  that  committee.  This  committee 
was  established  largely  by  the  efforts'  of  Mr  IT.  L. 
Doherty  of  Denver,  past-president  of  the  associa- 
tion, and  its  work  has  been  carried  on  at  the  elec- 
trical laboratory  of  Purdue  University  under  the 
active  direction  first  of  Prof  W.  E.  Goldsborough, 
now  chief  of  the  electrical  department  of  the  St. 
Louis  Exposition,  and  later  of  Prof.  C.  P.  Mat- 
thews, both  of  whom  are  identified  with  the  School 
of  Electrical  Engineering  at  Purdue.  The  investiga- 
tion has  resulted  in  many  valuable  determinations, 
and  an  abstract  of  the  fourth  report  will  be  wel- 
comed by  the  readers  of  the  Western  Electrician. 

The  'committee  has  received,  from  time  to  time, 
requests  for  measurements  made  upon  sources  other 
than  the  arc  lamp.  Realizing  the  importance  of 
comparative  results,  the  committee  has,  during  the 
last  year,  authorized  tests  upon  several  light  sources 
now  in  common  use,  these  tests  to  be  conducted  in 
the  same  laboratories,  and  with  the  same  care  and 
rigor  that  have  characterized  its  previous  work. 
More  particularly,  the  sources  tested  during  the 
last  year  have  been  the  Nernst  lamp,  the  mantle 
burner  of  the  Welsbach  type  and  the  open  gas-  flame. 

The  report  of  Dr.  C.  P.  Matthews  and  his  as- 
sistants, Paul  G.  Winter  and  Terry  T.  King,  who 
have  conducted  the  ^vork  during  the  last  year,  is 
divided   as   follows  : 


FIG.    I.       HORIZONTAL    DISTRIBUTION    OF    CANDLEPOWER 
FROM    SIX-GLOWER    NERNST    LAMP    (cLEAR  GLOBE). 

(I.)  Tests  of  the  Nernst  lamip. 

(II.)   Tests  of  the  mantle  gas  burner. 

(III.)  Tests  of  the  naked  gas  fiame. 

(IV.)  A  consideration  of  the  illumination  derived 
from   these   sources. 

The  work  has  been  carried  on  in  the  electric  and 
photometric  laboratories  of  Purdue  University,  as 
heretofore.  For  the  work  on  gas  sources,  a  special 
laboratory  has  been  equipped  with  the  necessary 
photometric  apparatus,  meters'  and  pressure  regu- 
lators. 

A  careful  series  of  tests  has  been  conducted  upon 
the  Nernst  lamp,  of  the  one,  three  and  six-glower 
types,  equipped  with  the  various  globes,  shades  and 
heater  cases    furnished   by  the   manufacturers'. 


The  United  States  Treasury  Department  lias 
awarded  the  contract  for  the  conduit  system  for 
fire  alarm  of  the  new  Chicago  postoftice  building  to 
Arthur   Frantzen   of   Chicago,   the   bid   being  $r,,'?20. 


FIG.   2.       DISTRIBUTION    OF    CANDLEPOWER     IN     PLANE    PAR- 
ALLEL  TO    GLOWERS    FOR    SIX-GLOWER    NERNST   LAMP. 

In  making  candlepower  measurements  on  the 
Nernst  lamp,  constancy  of  voltage  is  of  the  utmost 
importance.  A  special  test,  given  in  the  report, 
shows  that  a  change  of  one  per  cent,  in  the  voltage 
makes,  in  this  particular  case,  a  change  of  more 
than  14  per  cent,  in  candlepower.  It  was  found  that 
operation  of  the  Nernst  lamp,  under  conditions  of  a 
constant  current  of  0.4  ampere  per  glower,  gives 
the  most  satisfactory  result  from  a  photometric 
standpoint. 

Fig.   r  shows  the  distriliution  of  candlepower  from 
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a  six-glower  lamp  in  a  horizontal  plane  containing 
the  glowers.  It  will  be  seen  that  the  candlepower 
in  this  plane  varies  between  wide  limits.  Normal 
to  the  glowers  the  value  is  260  per  cent,  of  that 
parallel  to  the  glowers.  This  horizontal  distribu- 
tion of  candlepower  is  characteristic  of  the  parallel 
arrangement  of  glowers  in  a  horizontal  plane.  It  is 
interesting  to  contrast  this  curve  with  similar  curves 
obtained  from  the  naked  gas  flame,  the  mantle 
burner  and  the  arc  lamp.  These  last-named  sources 
give  candlepower  distributions  in  the  horizontal 
plane  that  are  circular,  or  nearly  so.  When  the 
Nernst  lamp  is  equipped  with  a  diffusing  globe,  its 
horizontal  distribution  of  candlepower  is,  of  course, 
considerably  rounded  out.  Because  of  this  peculiar 
distribution  of  candlepower,  the  computation  of  the 
mean  spherical  intensity  presents  some  difficulties  not 
found  in  the  case  of  the  other  sources  referred  tO- 
The  difficulties  are,  in  fact,  precisely  those  encoun- 
tered in  spherical  measurements  on  an  incandescent 
lamp.  In  Table  I.  the  relative  errors  in  the  three 
different  methods  of  computing  the  mean  spherical 
intensity  from  candlepower  distribution  are  shown. 
The  methods  are:  (i)  From  the  mean  of  six  dis- 
tribution curves  in  vertical  planes  15°  apart;  (2) 
from  the  mean  of  two  distribution  curves,  namely,, 
parallel  and  normal  to  the  glowers,  and  (3)  from 
a  single  distribution  curve  in  a  vertical  plane  35^ 
to  the  glowers. 

Table  I. ,  :        ' 

Errors  in  Coinj?HtalioH  of  Mean  Sjtlierical  and  Mean 
Hemispherical  Candlepower  of  Nernst  Lamps. 


\Iean 
Hemi- 
spherical 
or  Mean 
Spherical, 

Per  Cent,  of  Error. 

Lamp. 

■ 

Mean  of 

Six  Curves 

Every  is'* 

Around 

Glowers. 

Mean  of 

Parallel 

and 

Normal. 

35"   to 
Glower. 

Six-k'lower,   clear 
Elobe 

M.  H.  S. 

^4-3 

—4.0     . 

-ro.S 

-i-r.8 

+0.5 

^ho.y 

Six-iilower,   clear 

M.    S.                       n 

Six-jilower,  pearl 
opal  plobe 

Six-nlower,  pearl 
opal  Hlobe 

Th  re  e-p  1  o  w  e  r, 
pearl  opal  ulobe 

M.  H.  S. 

M.    S. 

M.  H.  S. 

M.  S. 

o 

-. 

Th  re  e-t;  lower, 
pearl  opal  nlobe 

Considering  the  first  method  as  correct,  the  errors 
in  the  other  two  methods  are  as  tabulated.  The  sec- 
ond method  seem.s  to  yield  a  result  correct  to  about 
one  per  cent.,  when  diffusing  globes  are  used,  and  about 
four  per  cent,  when  clear  globes  are  used.  It  was 
found  that  there  is  no  single  plane  in  which  a 
candlepower  distribution  can  be  taken  and  integrated 
for  the  mean  spherical  intensity    with  correct  res'ults. 


FIG.   3.       DISTRIBUTION    OF    CANDLEPOWER    IN    NORMAL 
PLANE   FOR    SIX-GLOWER    NERNST    LAMP. 

for  all  types  of  globes  and  shades.  With  an  in- 
tegrating photometer,  however,  the  matter  becomes- 
simply  that  of  taking  five  or  six  photometer  settings, 
the  mean  of  which  yields  the  value  soiught. 

From  the  records  of  the  many  Nernst-lamp  tests 
contained  in  the  report  those  on  a  six-glower  lamp 
equipped  with  various  globes  and  shades  are  re- 
produced here  as  being  fairly  typical.  Figs.  2  and 
3  show  the  distribution  of  candlepower  from  this 
lamp  in  vertical  planes,  respectively  parallel  and 
normal  to  the  glowers. 

Figs.  4  and  S  show  candlepower  distribution  in 
the  same  planes'  from  the  same  lamp  when  equipped 
with  opal  and  metal  shades.  The  results  show  that 
the  Nernst  lamp,  equipped  as  indicated,  gives  maxi- 
mum candlepower  directly  beneath  the  lamp.  It  may 
be  said  that  for  many  purposes  this  distribution  of 
light  is  very  satisfactory,  there  being  suflBcient  up- 
ward li,ght  for  the  purposes  of  general  illumination, 
while  the  light  thrown  downward  within  an  angle 
of  4,5°  from  the  vertical  is  very  strong,  making  a 
desirable  source  for  the  illumination  of  reading 
tables,  counters,  machines,  etc.  A  comparison  of 
Figs.  2  and  3  brines  out  the  great  difference  in  the 
distribution  of  candlepower  in  the  two  vertical  planes 
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is  from  5.09  lo  .5.84.  It  is  e\  idt-iit  tli.il  tlie  variation 
ill  mean  spherical  candlepower  can  l)e  tine  oiity  to 
differences  in  the  absorbing  power  of  the  globes  and 
shades  used.  To  put  the  matter  in  another  way. 
this  thrce-giowcr  lamp,  consuming,  approximately, 
a  constant  power,  is  made  to  yield,  through  the 
agency  of  its  nine  different  equipments,  a  maximum 
variation  of  84  per  cent,  in  mean  hemispherical  can- 
dlepower and  a  maximum  variation  of  ,?2  per  cent, 
in   mean   spherical  candlepower. 

It  is  interesting  lo  note  the  relative  candlepower 
of  the  one,  three  and  six-glower  lamps.  \n  Fig.  6 
will  be  found  distribution  curves  plotted  to  the  same 
scale  for  the  three  lamps,  ccpiippcd  with  clear  globes. 


PIG.   4.       DISTKIBfTION    OF     CANDLEPOWER    IN    PL.ANE    P.AR- 
.M-LEL   TO    GLOWERS    FOR    SIX-GLOWER    NERNST    LAJIP. 

respectively  parallel  and  normal  to  the  glowers,  to 
which  reference  has  already  been  made.  The  use 
01  opal  and  sand-blasted  globes  alters  the  distribn- 
tii'U  of  candlepower  in  such  a  way  as  to  diminish 
the  downward  intensities  and  increase  the  outward 
and  upward  intensities. 

The  marked  effect  of  various  shades  and  globes 
on  the  downward  flux  of  light  is  well  illustrated  in 
ihe  case  of  the  tests  u\xin  the  three-glower  Nernst 
lamp.  .As  tested  with  a  constant  current  of  0.4  am- 
pere per  glower,  this  laiup  consumes  approximately 
j6o  watts.  It  yields  mean  hemispherical  candlepower 
ranging  from  64.3  for  the  pearl  opal  ball  to  118.4 
for  the  clear-heater  case.     The  corresponding  values 


FIG.   5.       DISTRIBUTION    OF    CANDLEPOWER    IN    NORMAL 
PLANE    FOR    SIX-GLOWER    NERNST    LAMP. 

of    walls    per    mean    hemispherical    candlepower   are 
4.18  and  2.22. 

The  wide  variation  in  these  values  indicates  clearly 
how  it  is  possible  to  alter  the  flux  of  light  below 
Ihe  liorizoiital  plane  by  the  use  of  different  globes 
and  shades,  and  is  a  strong  argument  against  the 
rating  of  lamps  on  the  basis  of  mean  hemispherical 
candlepower.  or.  for  that  matter,  on  any  basis  that 
does  not  take  into  account  the  total  volume  of  light 
I  milted   by   the   source. 

Coming  now  tn  a  comparison  of  the  light  output, 
based  on  the  mean  splicrical  candlepower.  we  find  a 
minimum  of  ^I.g  and  a  ma.ximuni  of  68.7.  the  power 
consumption  being  the  same  as  in  the  previous  case. 
The  corresponding  variation  in  specific  power  con- 
stmiplion.  or  walls  per  mean  spherical   candlepower, 


FIG.  6.       MEAN     DISTRIBUTION     CURVES   OF     NERNST    LAMPS 
EgUIPPED    WITH    CLEAR    GLOBES. 

These   curves   are   the   mean    of  parallel   and   normal 
distributions. 

The  relative  power  consumption  per  unit  of  candle- 
power  is  shown  in  Table  II..  wdiich  gives  the  watts 
per  mean  hemispherical  and  per,  mean  spherical 
candlepower  for  each  of  the  three  fypes  of  lamp. 
The  table  shows  clearly  that  the  three-glower  lamp 
is  slightly  more  efficient  than  the  single-glower  lamp, 
and  the  six-glower  lamp  considerably  more  efficient 
than  the  three-glower.  This  increase  in  efficiency  can 
he  accounted  for.  if  we  remember  that  a  number 
of  glowers  in  close  proximity  must,  through  mutual 
radiation,  operate  at  higher  temperature  than  would 
an  isolated  glower.  The  result  is  an  incr<»ase  in 
light  output,  in  spite  of  the  fact  that  multiple  glowers 
must  screen  the  light  from  one  another  in  certain 
directions,  dependent  upon  their  arrangement  in  the 
holder.  Thus,  if  the  number  of  glowers  be  increased, 
in  the  type  of  lamp  with  wdtich  we  are  dealing  in 
ihese  tests,  the  horizontal  intensity  will  not  increase 
in  the  same  ratio  as  the  downward"  intensity,  be- 
cause of  the  screening  action  of  one  glower  upon 
another. 

T,\ra,E    IT. 

Relative    Power    Cniisiniit'tion    per    Caiidlepoti'er    of 

One.    Three    and    Si.r-glourr    Lainps    with 

i'arious   Globes  and  Heater  Cases. 

li'iiits  per   Mean  Hemispherical   CundUpo^ver. 


Number 

of 
Glower.s. 

Opal 
Heater 
Case. 

Clear 
Heater 
Case. 

Clear 
Globe. 

Oijal 
Globe. 

Sanil- 
blastetl 
Globe. 

r 
3 
6 

2.31 
2-33 
1.88 

4.19 
4.18 
3.2.S 

2.-S 

a-oo 
2.31 

2.22 

T.OO 

2.72 
2.2y 

Watts  p,.r   Mean    Sfhericnl   Candlepower. 


Number 

ot 
Glowers. 

^Opal              Clear 

Heater          Heater 

Case.            Case. 

Clear 
Globe. 

'^''"''«-        Globe, 

, 

4. IT 
4,04 
3.30 

-    4.y5            +.30 

3 
6 

4. 55 

4.5r                4.28 

4. or                3.64 

.107 

tribution  curve  of  the  si.x-glower  Nernst  lamp, 
equipped  with  metal  shade,  plotted  on  the  same  sheet 
with  the  curves  for  the  6.6-ampere,  direct-current 
series  arc,  and  the  7.5-ampere,  alternating-current 
series  arc.  (See  Table  III.)  These  arc  curves  have 
been  taken  from  a  previous  report  of  the  committee. 
The  lamps  on  wdiieh  these  measurements  were  made 
were  equipped  for  street  service.  The  direct-current 
lamp  had  an  opalescent  inner  globe  and  a  clear  outer 
globe.  The  alternating-current  lamp  had  an  opal- 
escent inner  globe  and  a  metal  shade.  It  v.ill  he 
noted  that  the  candlepower  distribution  of  the  Nernst 
lamp  is  altogether  different  from  that  of  either  arc 
lamp.  The  Nernst  lamp  is  strong  where  the  arc 
lamps  arc  weak,  and  vice  versa.  The  points  of  in- 
tersection of  the  curves  form  segments  which  show 
the  superiority  in  certain  zones  of  each  lamp  over 
the   other  two. 

Table  III. 


The  report  contains  interesting  results  on  the  effect 
of  varying  the  number  and  arrangement  of  glowers 
in  the  holder.  The  whole  matter  may  be  summed 
up  by  saying  that  increasing  the  number  of  glowers 
augments  the  efficiency  of  the  lamp  in  candlepower 
per  watt,  notwithstanding  the  screening  action  of 
the  glowers  one  upon  another. 

.\lthough  the  six-glower  Nernst  lamp  takes  about 
JO  per  cent,  more  pow-er  than  either  the  direct  or 
alternate-current  series  arc  lamps  commonly  used 
in  street  service,  yet  it  is.  as  regards  maximum 
candlepower,  a  light  source  of  the  same  order  of 
brightness,  and  hence  a  comparison  of  the  three 
sources    is   justifiable.     Fig.    7   shows    the    mean    dis- 


Candlepower. 

Allele. 

Neinst  Six 
Glower. 

Series  Arc 
A.  C. 

Series  Aic 
D.  C. 

Hor.               1 

30°  B.             i 
45^  B. 

60''  B.             i 
7.^"  B.              1 

87 
248 
33?; 

372 
180 

311 
375 
4+0 
4+5 
420 

352 
404 
410 
37.i 
295 
200 

Globes. 

Clear. 

Opalescent 

Inner,    Street 

Shade. 

Opalescent 

Inner,  Clear 

Outer. 

K.  M.  F 

226 

73.8 

7-5 

469. 

394.    , 

71 . 

Walts !  542 

Mean  hemispherical    candle-' 

4  59- 

3f^-K 
1.27 

Watts  per  mean  H 

S.C.P..I       T 

Those  who  prefer  to  study  curves  of  illumination, 
rather  than  curves  of  candlepower,  will  find  in  Fig. 
8  a  normal  illumination  plotted  as  ordinates  against 
distances  from  the  lamp  along  the  horizontal  as  ab- 
scissas. All  three  lamps  are  suspended  at  a  height 
of  25  feet  from  the  ground.  Because  of  the  strong 
intensity  of  [he  Nernst  lamp  below  45°  from  the 
horizontal,   the   illumination    of   points   somewhat    re- 


FIG.    8.       NORMAL    ILLUMINATION    OF    SIX-GLOWKR    NERNST    LAMP   (CLEAR    GLOBE). 


FIG.   7,       C0MPARATI\-E    DISTRIBUTION     CURVES    OF    NERNST 
AND    ARC    LAMPS. 

mote,  will,  in  general,  be  enhanced  as  the  lamp  is 
raised. 

With  a  view  of  getting  representative  results  on 
ga.s  mantles  of  the  VVclsbach  type,  a  variety  of  man- 
tles was  purchased  in  the  open  market.  These  man- 
tles w^ere  classified  according  to  their  retail  price,  as 
follows  : 

Class  A.     Retail  price,  .35   lo  60  cents. 

Class  B.     Retail  price,  20  10   30  cents. 

Class  C.     Retail  price,  below  20  cents. 

It  was  found  that  the  candlepower  of  a  gas  mantle 
is  dependent  in  a  marked  degree  upon  ihe  gas  pres- 
sure. The  report  contains  data  on  the  relations  of 
these  two  magnitudes.  So  important  is  this  rela- 
tion that  comparative  measurements  on  mantles  be- 
come meaningless  unless  conducted  under  conditions 
of  constant  pressure.  Fig.  9  shows  the  horizontal 
distribution  of  candlepower  about  an  ordinary  gas 
mantle  mounted  in  a  burner  having  three  side  sup- 
ports for  the  mantle.  It  is  clear  that  the  distribution 
would  be  practically  a  circle  were  it  not  for  the 
screening  effects  of  these  supporting  rods.  It  will 
be  noted  that  there  are  three  depressions  in  the 
curve  corresponding  to  the  positions  of  the  rods. 
The  minimum  horizontal  candlepower  in  this'  in- 
stance is  about  57,  the  maximum  about  76.  The 
position  of  the  supporting  rods  is  indicated  in  the 
middle   of  the   figure. 

In  Fig.  10  is  shown  the  mean  vertical  distribution 
of  candlepower  from  each  of  the  three  grades  of 
mantles  tested.  This  wing-shaped  distribution  of 
candlepower  in  a  vertical  plane  is  characteristic  of 
the  ordinary  gas  mantle.  The  maximum  candle- 
power  is  found  at  about  15°  above  the  horizontal,  be- 
cause   from   this   point   of  view  the   visible  area  on 
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Table  IV. 
Ofcn  Gas  Flame. — Pressure,  1.2  inches  of  Water. 


CANDLEPOWER. 

Ancle. 

Tip  No.  I. 

Tip  No.  2. 

Tip  No.  3. 

Tip  No.  4- 

Tip  No.  5. 

0". 

90°. 

Mean  o° 
and  90°. 

0°. 

90". 

Mean  o° 
and  90° . 

0°. 

90°. 

Mean  o° 
and  90". 

o°- 

90°. 

Mean  o° 
and  90". 

0°. 

,90°. 

Mean.  "■> 
and  90°. 

75°  A 

60"  A 

45°   A.... 
30°   A.... 
15°    A.... 

Hov 

15"  B.... 
30»  B.... 
45°   B.... 
60°  B.... 
75°   B..,. 

15-77 
13-38 
i.'5  -  37 
13.90 
15-00 
12.00 
II. 51 
12-82 
13-82 
13-43 
12-42 

19-30 
17-27 
14-40 
14-45 
16.09 
14-S5 
12-27 
12.96 
17-46 
17.80 
15-S5 

17-54 
15-33 
14-89 
14-18 
15-55 
13-43 
ri-89 
12-98 
15.64 
15-62 
14-14 

6.02 
6.90 
6.27 
5-96 
6.16 
5-46 
♦  ■44 
5-99 
5-26 
5-24 
4.41 

6.70 
S-Z3 
5-07 
6-49 
6-03 
4.99 
4-76 
5-30 
6-33 
6-49 
7-41 

6-36 
6-07 
5-67 
6.23 
6.10 
5-23 
4.60 
5-65 
5-80 
5-87 
5-01 

13-38 
10.40 
9-82 

II-2I 
II. 01 
9-85 
9. II 
10.20 

9.04 

8.95 
7.59 

10.73 
10.80 
10.52 
10.86 
10.92 
9-55 
8-94 
11-67 
11-22 
11.92 
12-63 

12.06 
10.60 
10.17 
11.04 
10.97 
9.70 
9-03 
10.94 
10.13  , 
10-44 
10. II 

20 -85 
15-12 
14-90 
17-02 
19-10 

15-20 

13-22 

15 -IS 

18-02 

16-90 

11.80 

20-35 

17-68 

16.43 
19-15 

21-00 
IS-00 
13-73 
16.40 

21-73 
18-20 
19.18 

20.60 
16.40 
15-67 

18-09 
20-05 
16-50 

13-48 
15-78 
19-88 

17-55 

i.'i-49 

30.6 
26.2 
26.8 
26.4 
26.3 
25-1 
22-9 
26-6 
29-7 
28.0 
27-4 

33-6 
29-4 
29.4 
29-8 
31-3 
29-7 
27-1 
30-8 
36-3 
38.5 
29-2 

32.1 

27.8 
28.1 

28-1 

28.3 

27-4 
25-0 
28-7 
30-0 
33-3 
28.6 

J  upper. 
'  (  Lower. 


Cubic  feet  of  ^as  used  per  hour. 

Mean  hemispherical  candlepower 

Mean  spherical  candlepower. 

Cubic  feet   of   gas  used   per    mean     hemispherical, <  Upper. 

candlepower /  Lower. 

Cubic  feet  of  gas  used  per  mean  spherical  candlepower 


p  No.  I. 

T 

p  No.  2. 

Tip  No.  3. 

Tip  No.  4. 

Tip  No 

5.75 

3-64 

4.45 

6.20 

y.7 

15-00 

6. 00 

10.67 

17.96 

28.60 

13-88 

5.42 

9.93 

16.38 

29.20 

14.44 

5-71 

10.30 

17.17 

28.90 

.384 

.607 

.417 

•  345 

•  339 

.414 

.672 

.448 

•  378 

•332 

•399 

.432 

.362 

•  336 

nary  open  gas  flame^  An  assortment  of  tips  was 
secured  from  different  dealers  conveniently  at  hand. 
In  seeking  to  test  these,  it  was  soon  found  that  the 
normal  rating  of  the  tip  had  scarcely  any  significance, 
either  as  regards  the  gas  consumption  or  candlepower. 

Table  IV.  and  Fig.  12  summarize  the  tests  on  the 
open  gas  flame.  It  is  evident  from  these  tests  that 
the  candlepower  of  gas  as  found  in  ordinary  com- 
mercial service  can  be  determined  only  by  means  of 
a  very  large  number  of  tests. 

Chemical  analyses  of  the  gas  used  in  this  work 
show  a  very  considerable  variation  in  the  composition 
of  the  gas  at  different  times.  An  analysis  made 
under  the  supervision  of  the  department  of  chem- 
istry of  Purdue  University,  on  April  23,  igo,';,  con- 
cludes with  the  statement  that:  "The  gas  is  sup- 
posed to  be  a  mixture  of  coal  gas  and  water  gas 
(enriched),  but  evidently  contains  a  large  quantity 
of  natural   gas." 

The  complete  report  of  the  committee  is  quite 
voluminous,  containing  some  19  tables  of  data  and 
41  figures. 


incandescent  surface  is  probably  a  maximum.  On 
account  of  the  position  of  the  maximum  candlepower 
in  these  curves  the  mean  hemispherical  candlepower 
is  uniformly  larger  above  than  below  the  horizontal. 
The  mean  gas  consumption  for  Class  A  mantles 
working  under  a  pressure  of  two  inches  of  water  is 


FIG.   9. 


HORIZONTAL   DISTRIBUTION    OF    CANDLEPOWER 
ABOUT    AN   INCANDESCENT    MANTLE. 


3.79  cubic  feet  per  hour.'  The  values  of  gas  con- 
sumption for  grades  B  and  C  are,  respectively,  3.66 
and  3.99  cubic  feet  per  hour.  The  mean  spherical  can- 
dlepower for  the  three  grades   is  tabulated   as  55. 8, 


MEAN     DISTRIBUTION     OF     CANDLEPOWER    ABOUT 
INCANDESCENT    GAS    MANTLES. 

58.8,  62.2.  This  means  a  gas  consumption  per  can- 
dlepower of  0.068,  0.062  and  0.064  cubic  foot.  It  is 
seen  that  the  more  expensive  mantles  give  the  least 
candlepower.  Whether  this  is  a  general  conclusion 
or  not,  cannot  be  said  without  a  larger  number  of 
tests  than  is  here  described.     In  point  of  gas  used 

I.  All  instruments  used  in  tliis  work  were  carefully  standard- 
ized, except  the  (ias  meters;  time  and  means  were  not  available 
to  test  the  meters.  The  ficures  for  cas  consumption  will  there- 
fore have  to  bo  understood  as  indications  of  ordinary  commercial 
meters, 


per  mean  spherical  candlepower  Class  B  lead?. 
Classes  C  ami  A  following  in  the  order  named.  The 
real  economy  of  one  grade  of  mantles  over  another 
cannot  be  told  without  a  life  test.  Time  was  not 
available  for  such  a  test  in  connection  with  this  work. 
Fig.  II  exhibits  the  illumination  on  a  plane  nor- 
mal to  the  ray  produced  by  the  mantle  burner,  olaced 
at  a  height  of  12  feet  above  the  street.  The  illumina- 
tion varies  from  the  maximum  of  0.187  candle-foot 


Michigan  Trolley  Lines  May  Consolidate. 

It  is  reported  that  one  of  the  largest  electric- 
railroad  deals  in  the  history  of  Michigan  is  about 
to  be  closed,  whereby  270  miles  of  road  in  Kalamazoo, 
Calhoun,  Jackson,  Washtenaw  and  Wayne  Coun- 
ties, are  to  be  consolidated.  The  properties  are  the 
Hawks-Angus  main  line  from  Detroit  to  Jackson, 
together  with  the  Ann  Arbor  city  system  and  the 
branch  line  from  Ypsilanti  to  Saline,  all  known  as 
the  Detroit.  Ypsilanti.  Ann  Arbor  and  Jackson,  a 
total  of  something  o\'er  100  miles:  the  Boland  prop- 
erties, comprising  the  Jackson  city  lines,  about  12 
miles ;  the  Jackson-Albion  line,  about  40  miles :  the 
finished  part  of  the  proposed  Detroit,  Ann  Arbor 
and  Jackson  road,  including  about  20  miles  from 
Jackson  to  Chelsea,  and  about  12  miles  toward  Ann 
Arbor ;  the  Railway  Companies'  general  properties, 
comprising  the  Albion,  Marshall,  Battle  Creek  and 
Kalamazoo  lines,  in  all  about  47  miles,  and  the  De- 
troit, Plymouth  and  Northville  line  (16  miles), 
owned  by  the  Boland  syndicate. 

W.  A.  Foote.  secretary  of  the  Jackson-Battle 
Creek  electric  road,   denies  the  stories  of  consolida- 


FIG.     II.       NORMAL    ILLUMINATION    CURVES    FROM    GAS    MANTLE. 


at  a  distance  of  lo  feet,  to  0.0105  candle-foot  at  a 
distance  of  80  feet.  Changing  the  height  of  the 
burner  has  but  little  effect  on  the  illumination  at 
points  beyond  50  feet  from  the  lamp,  but  changes 
in  a  marked  degree  the  illumination  at  points  near 


tion,  so  far  as  his  road  is  concerned.  His  company 
still  contemplates  the  connection  of  Jackson  with  De- 
troit over  the  Detroit,  Northville  and  Plymouth  line 
via  Ann  Arbor.  It  is  intimated  that  the  talk  of  east- 
em  capital  entering  the  field'  may  be  but  a  bluff  to 
bring  about  the  purchase  of  these  properties  by  the 
Detroit  United  Railway. 


Effect   of    Electric    Interurban    Compe- 
tition. 

That  the  electric  interurban  lines  are  gradually 
making  larger  inroads  into  the  business  of  the  steam 
railroads  is  becoming  more  apparent  daily.  The 
following,  from  the  Lebanon  (111.)  Journal,  offers 
an  example:  "The  first  effect  of  the  competition  of 
electric  interurban  lines  with  steam  lines  is  seen 
in  the  abandonment  by  the  Chicago  and  Northwest- 
ern Railroad  of  two  trains  on  the  Galena  division. 
This  is  practically  a  stub  line  running  to  a  terminus 
at  Freeport  and  having  nothing  but  local  business 
to  depend  on.  It  has  been  hard  hit  by  the  Aurora, 
Elgin  and  Chicago  third-rail  line  on  the  east  end 
and  by  the  Rockford  and  Interurban  from  Belvi- 
dere  to  Rockford,  while  the  Rockford  and  Freeport 
line  between  the  towns  indicated  will  be  in  opera- 
tion in  a  few  weeks.  This  leaves  only  the  30-odd 
miles  between  B'elvidere  and  Elgin  unhampered  by 
competition.  The  result  of  this  rivalry  has  been 
that  the  electric  lines  have  been  carrying  the  pas- 
sengers at  lower  rates  and  a  large  portion  of  the 
freight  business  of  a  local  nature  has  also  been 
diverted  to  the  trolley  roads.  The  imminent  open- 
ing of  the  Freeport  line  has  added  to  the  compe- 
tition, and  the  Northwestern  has  found  it  expedient 
to  reduce  the  expenses  of  the  division  by  taking  off 
the  two  trains." 


FIG.     12.       MEAN    DISTRIBUTION    OF    CANDLEPOWER    FOR 
VARIOUS    OPEN    GAS    FLAMES. 

by.  The  illumination  at  a  distance  80  feet  from  the 
lamp  is  practically  o.oi  candle-foot  for  all  heights 
of  lamp  between  eight  and  20  feet.  However,  as  the 
lamp  is  raised  between  these  limits,  the  mean  normal 
illumination  will  fall  from  0.0,39  to  0.029  candle-foot. 
The  report  concludes  with  a  short  series  of  tests 
of  the  candlepower  and  gas  consumption  of  the  ordi- 


Compressed    Air   and    Windmill    Power. 

The  greatest  difficulty  encountered  in  the  utiliza- 
tion of  wind  power  for  the  generation  of  electricity 
is  the  unreliability  of  the  source.  Theodore  R. 
Timby  of  Brooklyn,  N.  Y.,  very  recently  patented  a 
scheme  which  possesses  ingenious  features.  Large 
steel  storage  reservoirs  for  storing  compressed  air 
have  mounted  upon  tliem  wind  mills  for  operating 
air  compressors  which  fill  the  reservoirs.  Several 
of  these  tanks  may  be  connected  in  series,  while  in 
an  auxiliary  reservoir,  connected  by  pipes  to  the 
others,  a  heavy  weight  is  wound  up  by  wind  mills 
during  periods  of  plentiful  wind.  This  weight  auto- 
matically unwinds  and  operates  a  separate  set  of  air 
pumps  to  keep  the  pressure  up  to  normal  during 
periods  of  calm. 
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Notes  on  Certain  Three-wire  Systems.' 

By  Charles  T.  Mosman. 

Tlie  present  tendency  in  electrical  developments 
is  toward  the  serving  of  large  districts  from  large 
central  stations.  This  tendency  naturally  leads  to 
alternating-current  distributions  for  light  and  power 
where  under  other  conditions  direct  current  might 
be  used.  The  new  work  of  to-day  is  thus  largely 
alternating,  or  alternating  converted  to  direct  cur- 
rent for  final   distribution. 

Existing  direct-current  installations  are  continu- 
ally expanding,  and  many  are  being  adapted  to  re- 
reive  power  from  large  alternating-current  stations. 
It  is  necessary  carefully  to  consider  the  new  condi- 
tions to  be  met  and  the  various  methods  and  appa- 
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FIG.    I.       THREE-WIRE    SYSTEMS. 

ratus  with  which  to  meet  them,  before  placing  or- 
ders. New  plants  of  a  more  or  less  isolated  char- 
acter may  be  best  served  by  direct  current,  although 
where  there  is  any  doubt  as  to  which  is  advisable 
it  is  well  to  give  the  alternating  current  the  pref- 
erence, on  account  of  the  ease  w-ith  which  such  a 
system  is  extended.  A  discussion  of  direct-current 
systems  in  general  would  be  an  undertaking  of  large 
dimensions,  hence  I  will  bring  to  your  attention  but 
one    or  two    points    which   may   prove   interesting. 

The  direct-current  lighting  and  power  work  of 
to-day  in  this  country  is  principally  three-wire.  The 
advantage  of  the  three-wire  system  lies  in  the  trans- 
mitting voltage  being  twice  that  of  the  receivers, 
hence  upon  the  advent  of  the  250-volt  incandescent 
lamps  it  was  natural  to  expect  an  extensive  adoption 
of  a  500-volt,  three-wire  systern,  this  system  having 
the  added  advantage  of  enabling  duplicate  generators 
to  serve  light  and  power  and  railway.  The  500- 
volt,  three-wire  system  is  particularly  applicable  to 
manufacturing  plants  using  electricity  principally  for 
power,  with  incidental  lighting,  and  to  central  sta- 
tions serving  a  comparatively  scattered  load  within 
a   somewhat  limited  radius. 

A  comparison  of  250-volt  and  soo-volt  underground 
three-wire  systems  will  show  that  the  superiority 
of  one  over  the  other  depends  upon  the  density  of 
the  load,  the  proportion  of  the  total  load  that  is 
incandescent  lamps,  the  size  of  the  motor  units  con- 
nected to  the  system,  the  cost  of  producing  additional 
power  and  the  cost  per  kilowatt  of  the  generating 
equipment.  In  large  cities  served  by  a  central  gen- 
erating station,  with  many  sub-stations  containing 
converters  for  supplying  the  three-wire  network,  the 
load  is  quite  dense,  and  it  can  be  shown  that  in 
many  cases  the  savings'  in  copper  and  number  of 
sub-stations,  due  to  the  higher  voltage,  is  more  than 
offset  by  the  increased  power  required  by  the  high- 
voltage   lamps. 

The  lower  the  density  of  the  load,  the  lower  the 
proportion  of  incandescent  load  to  the  total  load,  and 
the  lower  the  cost  of  power  and  generating  appa- 
ratus, the  greater  becomes  the  advantage  of  the  500- 
volt  three-wire  system. 

The  500-volt  system  is  at  a  disadvantage,  due  to 
the  higher  cost  of  arc  lamps,  meters,  fan  motors. 
incandescent  lamps,  cut-outs,  rosettes,  circuit-break- 
ers, etc.,  the  prices  being  higher  in  approximate  ac- 
cordance with  the  following  table: 

Article.  Per  Cent.  HiKher  Price. 

Incandescent  lamp Ii  3.8  watts  per  candlepov%'er 

Incandescent  lamp 25  3.4  watts  per  candlepower 

Arc  lamp 33'^  2  in  series 

Arc  lamp 50  twin  carbon 

Wattmeter? 30  3  wire 

Wattmeters r>  2  wire 

Cabinet  panels 5 

Circuit  breakers 25  D.  P.  .^oo  volts 

Switches o  D.  P.  250  volts 

Switches 75  D.  P.  500  volts 

Fan  motors 10  250  volts 

Rosettes 7  250  volts 

Fuse  plues 60  250  volts 

Snap  switches o  250  volts 

Lamp  sockets o  250  volts 

Two-hundred-and-fifty-volt  incandescent  lamps 
may  be  obtained  of  3.8  and  3.4  watts  per  candle- 
power,  having  the  same  useful  life  and  candlepower 

I,  A  paiier  read  before  the  Ohio  Electric  Light  Association  at 
Columbus.  Ohio,  October  14.  1003. 


area  as  the  3.1-vvatts-per-candlepowcr,  125-volt  lamp. 

Arc  lamps  may  be  connected  two  in  series  at  the 
disadvantage  of  comparatively  complicated  wiring 
and  the  necessity  of  burning  two  lamps  when  one 
only  is  required,  or  a  twin  carbon  lamp  may  be 
used  at  the  disadvantage  of  a  more  complicated 
mechanism  and  probable  high  maintenance  cost.  A 
single-carbon,  250-volt  lamp  gives  an  objectionably 
purple  and  unsteady  arc.  This  excess  of  purple 
rays  necessitates  the  use  of  denser  globes  than  those 
used  with  i2S-volt  lamps,  in  order  to  produce  the 
same  quality  of   light, 

A  decision  in  favor  of  a  500-volt  three-wire  sys- 
tem should  not  be  made  without  first  giving  due 
consideration  to  alternating  current.  The  advantages 
of  continuous  current  over  alternating  are  mainly 
the   following : 

First — The  possibility  of  the  use  of  storage  bat- 
teries. 

Second — The  possibility  of  operating  high-speed 
passenger  elevators  direct  from  the  lighting  distribu- 
tion. 

The  efficiency  of  a  storage  battery  is  low  and  the 
maintenance  usually  high.  For  these  reasons  it 
cannot  always  be  considered  an  economical  invest- 
ment. Storage  batteries  may,  however,  be  consid- 
ered essential  for  the  proper  service  of  a  dense  biisi- 
ness  district,  on  account  of  their  value  in  supplying 
sudden  demands  for  mrrent  due  to  summer  showers 
or  a  breakdown  or  burning  off  a  short-circuit  in  an 
underground  system.  They  are  also  of  great  value 
in  maintaining  good  regulation. 

The  induction  motor  with  collector  rings  and 
variable  external  resistance  will  give  good  results 
on  all  but  the  higher-speed  elevators.  A  district  in 
which  a  500-volt  three-wire  system  is  particularly 
applicable  would  probably  not  contain  any  high- 
speed elevators ;  such  a  district  could  well  be  served 
by  alternating  currents,  using  possibly  a  separate 
power  circuit.  A  city  of  100,000  inhabitants  would 
probably  have  a  dense  business  section  containing 
high-speed    elevators    and    large    residence    districts 
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FIG.    2.       THREE-WIRE    SYSTEMS. 

having  a  comparatively  light  scattered  load.  Such 
a  city  may  be  served  by  a  three-phase  generating 
system,  a  three-wire  network,  using  high-efficiency 
125-volt  lamps,  and  fed  by  single-phase  primary 
feeders,  being  used  for  the  business  district;  the 
power  load  of  which  is  carried  by  a  500-volt,  direct- 
current  power  circuit  fed  by  rotary  converters  or 
motor-generator  sets.  Three-phase  feeders  should 
be  run  through  the  residence  districts,  the  lighting 
load  being  carried  on  one  phase  only,  the  third  wire 
being  run  into  such  districts  as'  offer  light  power 
load. 

The  large  cities  contain  extensive  districts  where 
the  load  is  of  such  density  that  the  2SO-volt  three- 
wire  system  with  high  efficiency  lamps  is  most  suit- 
able. They  also  contain  large  suburban  districts 
which  may  be  best  served  by  alternating  current.  A 
combined  continuous-current  and  alternating-current 
generating  system  with  rotaries  or  motor-generators 
to  connect  the  two  is  well  suited  to  such  cities. 
Chicago,  Boston,  Philadelphia,  Cleveland,  Toledo 
and  Columbus  may  be  mentioned  as  examples  of 
such    an    arrangement. 

There  are  many  cities'  which  might  be  well 
served  by  an  alternating-current  system,  which  have 
had  a  three-wire  direct-current  system  in  operation 
before  the  advent  of  large  alternating  central  sta- 
tions, and  the  systems  have  assumed  such  propor- 
tions as  to  preclude  all  consideration  of  alternating 
currents  for  the  denser  sections'.  This  fact  may 
explain  the  eventual  use  of  a  combined  alternating 
and  direct-current-generating  system  by  such  cities. 
The  ease  with  which  an  alternating  system  may 
take  on  surrounding  towns  through  step-up  trans- 
formers should  not  be  lost  sight  of  and  constitutes  a 
great   advantage. 

From  the  above  it  appears  that  there  is  little 
justification  for  an  extensive  use  of  the  500-volt 
three-wire  .system  in  this  country. 

The  larger  three-wire  systems  are  almost  with- 
out exception  served  by  shunt-wound  generators. 
.•\n  increase  of  the  generating  capacity  of  such  a 
plant  is  easily  accomplished  by  adding  units  having 


the  voltage  of  the  outers.  The  smaller  plants  aie 
using  compound-wound  generators,  three-wire  gen- 
erators and  sometimes  balancer  sets.  The  combina- 
tion of  compound-wound  generators  of  different 
voltages  on  a  three-wire  system,  for  example,  125 
and  250  volts  or  220  and  440  volts,  requires  special 
attention  to  the  switching,  equalizing  and  indicating 
arrangements  in  order  to  secure  proper  parallel 
operation. 

Figs.   I   and  2  show   desirable  arrangements. 

The  equalizer  switches,  ammeter  shunts  and  cir- 
cuit-breakers are  placed  on  panels  near  the  gen- 
erators. The  circuit-breakers  are  closed  and  tripped 
electrically  from  the  main  switchboard.  The  low- 
voltage  machines  have  their  series  windings  on  the 
side  opposite  to  that  connected  to  the  neutral  wire, 
i.  e.,  half  of  them  are  equalized  on  the  positive  side 
and  half  on  the  negative  side.  The  high-voltage 
machines  are  provided  with  two  series  windings  in 
order  to  admit  of  proper  equalizing  with  the  low- 
voltage  machines.  In  the  case  of  machines  with 
compensators  and  collector  rings  for  derived  neutral, 
i.  e.,  three-wire  generators,  two  series  windings  are 
necessary  in  order  to  secure  with  unbalanced  loads  a 
compounding  approximating  to  that  with  balanced 
loads. 

It  is  desirable  on  lighting  systems  supplied  by 
both  low-voltage  machines  and  three-wire  machines, 
to  provide  switches  in  the  connections  between  the 
neijtrals  of  the  compensators  and  the  neutral  bus  bar. 
With  these  switches  open  it  is  possible  through  the 
low-voltage  machines  to  raise  the  voltage  of  one 
side  of  the  system  above  that  of  the  other  to  com- 
pensate for  unequal  line  drop  due  to  unbalanced  load. 

The  proper  sequence  of  operation  of  switches  and 
circuit-breakers  when  connecting  a  machine  to  the 
bus  bar  is  as  follows:  First,  close  the  equalizing 
switches.  Second,  go  to  the  main  switchboard  and 
close  the  main  switches.  Third,  having  obtained 
the  proper  voltage  relations,  close  the  circuit-break- 
ers by  means  of  the  controlling  switches  on  the  main 
switchboard.  The  inverse  sequence  should  be  fol- 
lowed when  disconnecting  a  machine  from  the  bus 
bar. 

Three-wire  generators,  when  operating  separately, 
or  in  conjunction  with  others  of  the  same  class, 
or  with  compound  machines  of  the  same  voltage, 
but  without  collector  rings  and  compensator,  may 
be  connected  as  shown  in   Fig.   i. 

Low-voltage  compound-wound  machines  connected 
on  the  two-generator  method  should  always  be  con- 
nected as  shown  in  Fig.  2,  whether  or  not  other 
generators  are  connected  across  the  outside  wires. 

The  advisability  of  the  indicated  arrangement  of 
series  windings,  where  l^oth  high  and  low-voltage 
machines  are  installed,  has  been  explained  above. 
It  is  desirable  to  use  the  same  arrangement  when  in- 
stalling only  low-voltage  machines,  in  order  that 
high-voltage  machines  may  be  installed  later  with- 
out extensive  changes  in  existing  panels.  With  the 
series  fields  arranged  as  shown,  the  circuit-breakers 
should  be  placed  as  in  the  diagram,  in  order  to 
minimize  the  chances  of  a  short-circuit  in  the  sta- 
tion wiring,  causing  a  machine  to  operate  as  a 
short-circuited  series  generator. 

A  great  saving  in  cost  of  cables  for  the  moderate 
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FIG.    3.       THREE-WIRE    SYSTEMS. 

and  larger  size  generators  results  from  the  placing 
of  circuit-breakers  and  equalizing  switches  near  the 
generators,  and  for  the  sake  of  uniformity  this  ar- 
rangement may  well  be  adopted  for  the  smaller 
generators   also. 

A  balancer  set  is  sometimes  depended  upon  to 
provide  a  neutral  for  a  system  having  only  high- 
voltage  generators.  The  simplest  way  to  start  such 
a  set  is  to  connect  the  two  armatures  in  series 
through  a  starting  rheostat  across  the  main  buses. 
It  is  necessary  when  starting  to  disconnect  the  com- 
mon connection  of  the  fields  from  the  common  con- 
nection of  the  armatures.  Otherwise,  when  starting 
up,  the  field  of  the  machine  having  its  armature  con- 
nected to  the  starting  rheostat  will  receive  the  full 
potential  of  the  system,  due  to  the  other  machine 
having  its  field  short-circuited  by  its  armature.  If 
another  balancer  set  or  other  means  of  obtaining 
a  neutral  is  in  use,  it  is  essential  that  the  common 
connection  of  the  armatures  be  disconnected  from 
the  neutral  bus  when  starting;  otherwise,  one  side 
of  the  system  will  be  short-circuited  by  one  of  the 
machines. 

It  is  advisable  that  the  shunt  fields  shall  in  normal 
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iil)Lr;iliun  In-  CDiiiiected  between  the  neutral  bus  and 
ilie  main  buses,  in  order  to  secure  independent  con- 
trol of  tbe  A-oltages  of  both  sides  of  the  system. 
This  may  be  obtained  by  means  of  one  rheostat  com- 
mon to  the  two  fields  and  in  series  therewith,  having 
the  switch  liladc  of  the  rheostat  connected  to  the 
neutral  bus.  (Sec  Fig.  3.)  This  type  of_  rheostat 
is  objectionable,  due  to  the  extreme  difficulty  in 
predetermining    its    design.     Two    independent    rheo- 
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FIG.    4.       THREE-WIRE    SYSTEMS. 

Stats   should   be   used   and   may   be    the   standard   for 
the  machines  composing   the  balancer  set. 

A  system  depending  upon  a  balancer  set  for  its 
neutral,  must  lie  protected  against  tbe  consequence 
of.  a  short-circuit  on  one  side  of  the  system,  caus- 
ing the  full  potential  of  the  main  buses  to  be  im- 
pressed upon  the  other  side  of  the  system,  with  de- 
structive results  to  the  lamps  and  other  devices  con- 
nected thereto.  This  may  result  from  the  auto- 
matic disconnection  of  the  balancer  set,  due  to  short- 
circuit,  or  if  the  set  is  not  provided  with  automatic 
lircuit-opening  devices,  from  the  flashing  over  of  the 
commutator  of  the  machine  on  the  short-circuited 
side.     Protection  may  be  afforded  by  a  differentially 
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FIG.     5.       THREE-WIRE    SYSTEMS. 

wound  relay  with  coils  connected  across  the  two 
sides  of  the  .system  and  contacts  normally  closed. 
These  contacts  close  a  circuit  through  shunt  trip 
coils  on  the  circuit-breakers  of  the  main  gen- 
erators. This  relay  will  operate  and  trij)  the  circuit- 
breakers  in  the  event  of  an  abnormal  rise  of  poten- 
tial on  either  side  of  the  system.  A  system  having 
the  generators  protected  by  fuses  should  include 
an  electrically  tripped  switch  so  placed  in  tbe  main 
buses  as  to  separate  the  balancer  set  and  distributing 
system  from  the  generators.  The  differential  relay 
slionld  be  connected  to  trip  this  switch  in  the  event 
of  a  short-circuit  or  abnormal  rise  of  potential  on 
either  side  of  the  system. 

The    series   fields'  of   balancer   sets    may   be   placed 
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(Ill  the  positive  sides  of  both  machines  and  equalized 
with  other   balancer   sets  in  the   usual    manner. 

Fig.  4  indicates  the  proper  connections  of  a  com- 
pound-wound balancer  set  and  compound-wound 
generators,  both  being  protected  by  circuit-breakers. 
Fig.  s  indicates  the  proper  connections  of  similar  ma- 
chines' protected  by  fuses  and  with  an  electrically 
tripped  switch  in  tbe  main  bus. 

The  fields  of  shunt-wound  balancer  sets  should  he 
connected  as  shown  in  Fig.  6.  It  is  to  be  noted 
tjrat  each  machine  has  its  field  connected  across  one 
side  of  the  system  and  its  armature  to  the  other. 
This  tends  to  maintain  balanced  potentials  on  the 
two  sides  of  the  system  with  unbalanced  loads. 


High-speed      Electric-railway      Experi- 
ments in  Germany. 

The  following  in  relation  to  the  high-speed  electric- 
railway  tests  in  progress  on  the  German  state  rail- 
way, account-s  of  which  ha\'e  appeared  from  time  to 
time  in  the  Western  Electrician,  was  written  b}'. 
a  Western  Electrician  contributor  at  Berlin,  under 
date  of  October  7th.  and  will  be  of  special  interest 
to  readers  as  coming  from  one  who  is  on  the 
ground : 

"The  Marienfelde-Zossen  high-sped  trial  runs 
were  resumed  on  Tuesday,  October  6th,  giving  the 
anticipated  results.  Whereas  some  days  ago  a 
speed  of  itS  mites  was  obtained,  the  maximum 
authorized  speed  of  126  miles  an  hour  has  been 
finally  reached.  The  motor  car.  where  observations 
were  made  by  the  engineers  was  conducted  by  Dr. 
Reichel,  chief  engineer  to  the  Siemens  &  Halske 
Company.  A  maximum  speed  as  high  as  126  miles 
(201  kilometers)  was  actually  reached  \vitb  a  differ- 
ence of  potential  as  high  as  14,000  volts. 

"As  was  anticipated  from  last  week's  success,  the 
whole  of  the  electric  equipment  of  the  Siemens  car, 
in  spite  of  the  enormous  strain  involved  by  the 
starting  on  a  comparatively  short  section,  has  given 
satisfaction  also  with  this  remarkable  trial  run. 
The  current  conductors  gave  quite  as  satisfactory 
results.  Tbe  Marienfelde-Zossen  section,  23  kilo- 
meters in  length,  was  several  times  traversed  in  not 
n^ore  than  eight  minutes  each  (including  starting 
and  braking),  the   maximum   speed  above  mentioned 


(|uile  at  the  full  pressure  of  transmission.  This 
greatly  reduces  weight,  the  electric  locomotives  to 
get  this  speed  being  little  more  than  half  the 
weight  of  Ibc  large  steam  locomotives  now  in  use. 


Ultra-violet   Light   and    High-frequency 
Apparatus  in  Electrotherapy. 

The  experiments  of  Dr.  Neils  R.  Finsen  of  Copen- 
hagen in  the  use  of  ultra-violet  light  rays  for  the 
cure  of  cancer,  lupus  vulgaris  and  similar  diseases 
of  the  tissues  were  at  first  looked  upon  with  deri- 
sion by  most  medical  practitioners.  But  regardless 
of  the  adversity  of  opinion.  Dr.  Finsen  persevered 
in  his  work  and  proved  to  the  world  by  apparently 
permanent  cures  of  these  diseases  that  his  apparatus 
is  a  valuable  adjunct  to  the  medical  profession. 
To-day  there  are  numerous  Finsen-light  institutes 
in  Europe,  principally  in  Denmark,  where  skin 
diseases  are  especially  prevalent,  the  first  one  being 
established  in  1896  in  Copenhagen.  Queen  Alexan- 
dra of  England  is  interested  in  the  work,  and  through 
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being"  olitained  throughout  five  kilometers  on  the 
M'ahlow-Dahlwitz-Raiigsdorf  section,  traversed  in 
1V2  minutes.  An  average  speed  as  high  as  175  kilo- 
meters an  hour  would  enable  tbe  journey  from  Ber- 
lin to  Cologne  (577  kilometers)  to  be  completed  in 
about  3%  hours,  whereas  the  fastest  present  trains 
require    nine   hours." 

The  Prussian  State  Railway  .-Vdministration  has 
come  to  the  decision  that  in  the  future  all  the  trains 
on  the  suburban  railway  between  Berlin  and  Licb- 
terfelde  .shall  be  run  by  electricity.  This  is  said  to 
be  an  outcome  of  the  long  series  of  trials  on  tbe 
military  railway  lietween  Berlin  and  Zossen.  which 
proved  tbe  ad^'.-mtage  nf  propelling  trains  by  elec- 
tric  power, 

.\ii  important  point  in  connection  with  the  re- 
newed trials  at  high  speed  on  this  railway  is  found 
in  the  questioned  ability  of  the  rails  to  resist  the 
stress  caused  by  vibration.  The  earlier  trials,  when 
a  speed  of  98  miles  an  hour  was  attained,  proved 
that  the  permanent  way  required  strengthening  and 
ihat  the  70-pound  rails  then  in  use  would  be  too  light 
for  still  higher  speed.  Rails  weighing  80  pounds  to 
the  yard  were  substituted  and  over  these  the  max- 
imum of  T26  miles  an  hour  was  attained.  The  num- 
ber of  ties  was  also  increased  to  45  for  each  100 
feet  of  track.  Guide  rails  have  been  laid  for  the 
whole  length  of  the  line  to  a  height  of  two  inches 
above  the  level  of  the  track  rails.  So  far,  there- 
fore, as  permanent  way  is  concerned,  no  great  capi- 
tal cost  is  involved  in  the  change. 

Locomotives  built  by  both  the  Siemens  &  Halske 
Company  and  the  .\llgemeine  Eledlricitiits  Gesell- 
schaft  have  been  used.  There  are  two  types  of  vehi- 
cle, one  purely  a  locomotive,  the  other  a  self-pro- 
pelled car  with  seats  for  a  number  of  passengers. 
In  the  original  experiments  the  vehicles  carried 
transformers  to  reduce  the  voltage  of  the  current  to 
about  500  volts  at  the  motor,  hut  later  the  idea  has 
been  to  work  at  much  higher  voltage,  although   not 


her  efforts  a  large  Finsen-light  institute  has  been 
established  in  London.  The  czarina  of  Russia, 
Queen  Alexandra's  sister,  has  taken  similar  steps  in 
St.   Petersburg. 

L'ntil  recently  little  interest  has  been  manifested 
in  this  country  on  the  subject,  though  the  so-called 
"London  light."  sometimes  erroneously  called  the 
Finsen  light,  has  been  used  more  or  less  successfully 
for  se\'eral   years. 

.\  few  weeks  ago.  however,  the -first  Finsen  a]»- 
paratus  ever  used  in  America  was  brought  to  Chi- 
cago and  tbe  Finsen  Light  Institute  of  .-\merica 
established. 

Ill  this  institute  mucb  interesting  apparatus  is  10 
be  seen,  including  not  only  the  Finsen  light,  but 
also  the  London  light,  high-frequency  .static-discharge 
machines   and   other   de^*ic■es   of  technical    interest. 

Fig.  I  shows  the  Finsen  light  with-patients  under- 
going treatment.  The  apparatus  consi.sts  of  a  di- 
rect-current arc  light  of  20.000  rated  candlepower 
and  consuming  60  to  80  amperes  of  current,  mounted 
under  a  large  cylindrical-shaped  aluminum  shade 
about  two  feet  in  diameter.  Four  telescopes  three 
feet  and  a  half  long  by  3V2  inches  in  diameter  are 
directed  to  the  most  inten.se  point  of  the  arc,  tbe 
ends  being  placed  about  si.x  inches  from  the  arc. 
These  telescopes  are  provided  with  four  rock-crystal 
lenses  so  ground  and  placed  in  the  telescopes  as  10 
intercept  most  of  tbe  heat  rays,  but  which  allow  of 
the  passage  of  a  greater  part  of  the  ultra-violet  rays. 
Ordinary  glass  cuts  off  nearly  all  these  rays,  and 
therefore  cannot  be  used  for  this  purpose.  On  the 
other  hand,  a  block  of  rock  crystal  4.4  centimeters  in 
thickness,  such  as  is  the  standard  thickness  in  the 
Finsen  apparatus,  allows  60  per  cent,  of  the  \'i(i|el 
rays  to  pass  through. 

Even  with  the  best  arrangement  of  lenses  that  could 
be  had,  enough  of  the  red  or  heat  rays  pass  through 
ilie  telescope  to  scorch  the  llesh  of  the  patient  at  the 
powerful    focus   if   some   means   are   not    found   for 
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cooling.  1  his  ilifficully  has  been  surmomilcd  by 
filling  the  spaces  within  the  telescope  tube  with 
clear  water  and  then  snrronnding  the  tube  with  an 
inner  casing  in  whicii  cold  water  is  kept  circulating. 
By  placing  tlie  hand  npon  the  onter-casing  opposite 
P'»ints  where  the  rays  converge  within  tbe  lube 
the  heat  may  be  readily  felt,  even  with  the  cold- 
water  jacket.  Uespite  all  these  precautions,  it  was 
t'onnd  that  enough  beat  was  developed  at  tbe  focal 
point  to  blister  tbe  tiesb,  so  a  small  auxiliary  lens 
is  employed,  which  serves  a  double  purpose.  Ibis 
lens  is  called  the  pressure  glass,  and  is  conical  in 
shape  and  hollow.  Various  sizes  are  used  to  suit 
the  nature  of  the  surface  to  be  treated.  Cold  water 
i^  kept  circtdating  in  the  interior  from  a  tube  lead- 
ing from  a  water  faucet  whicb  effectually  removes 
all  traces  of  heat  from  tbe  light  rays.  The  pressure 
glass  is  not  a  part  of  the  telescope,  and  therefore 
can  be  held  in  the  band  of  tbe  operator  and  pressed 
upon  the  spot  where  the  rays  are  to  be  used,  and 
aside  from  being  a  cooling  agent.,  serves  to  exclude 
the  blood  front  tbe  parts,  by  pressure.  This  in- 
creases the  efficiency  of  tbe  ligbt,  for  the  red  cor- 
puscles in  the  blood  have  been  found  to  absorb  a 
large  part  of  tbe  violet  rays,  destroying  part  of  the 
airative  properties. 

Twenty  to  60  minutes  is  tbe  usual  time  employed 
u^r  a  single  treatment.  Tbe  patient  lies  on  a  couch 
whicb  is  wheeled  under  the  light  so  that  tbe  focus. 
which  is  about  six  inches  from  the  end  of  tbe  tube. 
i-  brought  to  bear  on  the  desired  spot :  tbe  patient 
ng  focu.sed,  as  it  w-ere,  to  the  telescope,  instead 
the  telescope  to  the  patient. 

l)riginally.  Dr.  Finsen  used  sunlight  instead  of  llie 
;:rc.     But  tbe  sun  cannot  be  induced  to  shine  at  all 


Finsen  ligbt  are  easily  treated  with  the  London  light. 
In  such  cases  and  in  cases  where  the  disease  is  not 
far  advancetl  and  therefore  does  not  recpiire  as 
strong  a  light,  the  London  light  is  used. 

.-Vside  from  tbe  Finsen  light,  some  other  interesting 
electrical  appliances  are  used  in  the  institute.  One 
piece'  of  apparatus  is  a  high-frequency  brush-dis- 
charge machine  which  is  said  to  be  used  with  bene- 
ficial results  i\i  the  early  stages  of  consumption. 
This  device  is  a  modification  of  the  Tesla  high- 
frequency  apparatus.  Direct  current  at  1  to  volts  is 
passed  through  an  interrupter  which  makes  and 
breaks  the  current  Jo.ooo  times  a  second.  From  the 
interrupter  the  current  passes  into  tbe  primary  of 
an  induction  coil.  From  the  secondary  of  the  in- 
duction coil  wires  pass  to  tbe  terminals  of  a  spark 
gap  wdiicb  is  formed  between  two  movable  brass 
spheres.  From  the  terminals  of  the  spark  gap  con- 
ductors lead  to  the  inner  coatings  of  two  Leyden 
jars.  Tbe  outer  coatings  of  the  jars  are  connected 
to  tbe  extremities  of  a  spiral  of  stiff  copper  wire 
wound  upon  a  hollow  wooden  mandrel.  A  movable 
point  is  so  mounted  as  to  engage  anyone  of  the 
turns  of  the  winding,  thus  allowing  of  the  cutting-in 
anti  out  of  tm'us  of  the  coil.  This  point  is  connected 
to  one  lernn'nal  of  a  winding  of  a  large  number  of 
turns  within  the  wooden  tube.  The  other  terminal 
is  connected  to  a  second  spark  gap.  The  wooden 
cylinder  with  its  primary  and  secondary  windings,  is 
called  the  resonator,  and  in  it  the  discharges  from 
the  Leyden  jars,  already  taking  place  at  the  rate 
of  to.ooo  per  second,  are  transformed  into  an  oscil- 
lating current,  tbe  frequency  of  which  runs  up  into 
the  millions  per. second. 

The   second    spark   gap   referred    to    is    formed   be- 


Engine  Economy  and  Equipment.' 

Bv  E.  J.  Bechtel. 

The  earliest  steam  engine  was  of  the  turbine  type, 
but  was  not  used  extensively,  being  displaced  by  the 
reciprocating  engitie,  which  has  bad  almost  a  clear 
fitld  until  the  present  time,  and  upon  which  maiiy 
important  changes  have  been  made,  especially  in 
the  valve  gear,  governing  mechanism,  etc.,  to  bring 
it  up  to  the  present  standard  of  efficiency.  These 
changes,  however,  have  had  a  tendency  to  complicate 
the  mechanism,  making  constant  expert  attention 
essential. 

At  present  there  are  two  or  three  types  of  steam 
turbines  on  the  American  market  which  appear  to  be 
very  attractive  from-  a  central-station  point  of  view, 
from  the  fact  that  they  give  at  least  as  good  eco^i- 
omy,  are  much  more  simple,  require  less  attendance 
and  maintenance  and  occupy  a  very  much  smaller 
space  than  any  type  of  reciprocating  engine  of  the 
same  capacity;  and  last  but  not  least,  they  can  be 
purchased  at  a  less  first  cost.  Tbe  high  speed  of 
these  turbines  has  limited  their  capacity  to  500  kilo- 
watts .per  unit  for  direct  current,  but  they  can  be 
built  for  almost  any  capacity  for  alternating  cur- 
rent. 

Gas  engines  ba\e  onh'  had  a  place  of  minor  im- 
portance, being  handicapped  on  account  of  size,  unre- 
liabilitv  and  other  conditions,  which  make  them 
undesirable  as  a  commercial  product.  How'ever.  im- 
provements have  alsg  been  made  in  tbe  gas  engine, 
and  it  is  hard  to  predict  what  the  future  will  bring 
forth  in  the  line  of  gas  engines  and  gas  turbines. 
Gas  engines  are  at  present  in  use  up  to  2,coo  horse- 
power, for  purposes  other  than  central-station  work. 


:":^;;|-'';-;-?'r'sn't!f;'i'T'r' 


^f^is;^^^srrP-Ft5^'''T!'PP¥"'-PffiS 


Fiii.  :,.     Hi  iish-tliscliariif  Machine. 

limes  and  cannot  be  depended  upon,  so  the  arc  was 
.substituted  and  was  found  to  be  bettter,  not  only 
for  that  reason,  but  also  because  it  was  richer  in 
violet   rays. 

Specially  prepared  carbons  are  used,  an  iron  core 
passing  up  through  the  positive  electrode.  These 
carbons  give  a  light  that  contains  more  violet  rays 
than  pure  carbon.  Iroit  electrodes  have  even  been 
used  which  are  said  to  give  such  a  deep  violet  tint 
10  the  light  that  no  pressure  glass  is  needed,  ^o 
liUense  is  the  light  given  by  the  powerful  arc  that 
even  with  the  aluminum  shade  to  screen  the  eyes 
from  the  direct  glare  the  attendants  and  patients 
arc  compelled  to  wear  dark-colored  spectacles  to 
protect  the  eyes   from  the  diffused  light. 

It  is  a  curious  fact  that  the  ultra-violet  rays,  which 
seem  to  \x  the  death  of  tbe  bacterium  causing  cancer 
and  luptis.  act  in  exactly  the  opposite  inanner  in 
the  case  of  smallpox.  Blue  or  violet  light  will 
greatly  irritate  one  suffering  from  the  last-named 
disease,  while  red  light  is  said  to  create  a  soothing 
effect. 

The  London  lamp  is  a  piece  fjf  apparatus  resent- 
bling  somewhat  in  principle  the  Finsen  light,  but 
which  is  not  so  efifective.  it  is  said.  Fig.  2  shows 
"'  form  of  tbe  lamp  used  in  the  Chicago  Institute. 
'  consists  of  an  ordinary  carbon  direct-current 
...c  rated  at  i.ooo  candlepower.  In  front  of  the  arc 
is  placed  a  conical  reflector,  in  the  ape.x  of  whicb 
is  fixed  a  convex  lens  very  much  like  the  pressure 
glass  used  with  the  Finsen  light.  Water  is  kept 
circulating  in  the  interior  of  the  lens  from  the  water- 
hags  shown  in  the  illustration.  The  distance  of  the 
arc  from  the  lens  varies  in  dilYercnl  sizes  of  laiiiii, 
lieing  about  four  to  six  inches.  In  some  cases  the 
diseased    parts   that   are    hard    to   get    at    with    the 
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tween  two  ntetallic  disks  a  foot  in  diameter  and 
provided  with  sharp  points  projecting  from  the  sur- 
faces. When  the  current  is  turned  on  a  violent 
brush  discharge  takes  place  between  tbe  points  on 
tbe  two  disks  at  a  frequency  too  high  for  the  mind 
to  conceive.  The  patient  is  seated  between  the  disks 
whicb  are  placed  a  few  inches  from  the  chest  and 
back  and  a  shower  of  sparks  seems  to  permeate  the 
body  wdiile  the  air  is  filled  with  ozone.  Fig.  3 
shows  the  apparatus  in  operation,  although  all  the 
parts  cannot  be  seen.  It  is  said  that  tbe  high- 
frequency  discharge  has  a  healing  effect  in  the 
early  stages  of  consumption  as  well  as  being  de- 
structive  to  bacilli. 

Fig.  4  shows  another  application  of  the  same  ap- 
paratus, only  instead  of  the  terminal  of  the  resonator 
l)eing  connected  to  the  spark  gap  it  is  carried  to 
metallic  handles  on  an  insulated  couch.  The  patient 
reclines  upon  the  couch  and  grasps  the  handles  so 
that  when  current  is  turned  on  he  receives  a  very 
high  static  charge  which  is  noticed  wdien  another 
person  approaches  the  finger  to  the  patient's  body, 
a   sharp   spark  taking  place. 


Chicago  Electrical  Association. 

Secretary  \\'.  B,  Hale  announces,  inider  date  of 
October  I5tb,  that  the  first  meeting  of  the  fall 
session  of  the  Chicago  Electrical  ,\ssociation  is  to 
lie  held  in  the  association  rooms.  1736-41  Monad- 
nock  Building  on  Friday  evening.  October  23d,  at 
S:i5  o'clock.  Dr.  Robert  A,  Millikan.  assistant  pro- 
fe.s.sor  of  physics.  University  of  Chicago,  will  speak 
on  "Radium  and  the  Pl>ejiomena  of  Radio-activity." 
iJm-ing  the  Course  ol  the  lecture  interesting  e.\ 
pcriments  with  cathode  and  raditim  rays  will  be 
performed. 


I>ut  imder  circumstances  favorable  to  them,  which 
do  not  represent  ordinary  commercial   conditions. 

In  designing  the  engme  equipment  for  a  central 
station,  all  sides  of  the  problem  must  be  considered. 
It  is  neither  the  engine  having  the  best  steam  econ- 
omy on  tbe  one  extreme,  nor  tbe  engine  having  the 
least  first  cost  on  the  other  extreme,  which  is  to  be 
considered  the  most  efficient;  but  it  is  the  engine 
which  is  best  adapted  to  operate  under  local  condi- 
tions as  they  exist,  or  under  conditions  which  can 
be  brought  about.  In  other  words,  all  conditions 
including  interest  on  investment,  etc,  should  be  care- 
fully studied,  l>efore  deciding  upon  tbe  proper  equip,- 
nient.  L'pon  the  conibination  of  all  conditions  de- 
pends the  advisability  of  using  high-pressure  steam, 
superheated  steam,  vertical  or  horizontal,  simple  or 
compound,  condensing  or  non-condensing,  high  or 
low-speed  engines,  size  of  units,  with  or  without 
steam  jackets,  reheating  coils,  superheaters  and  vari- 
ous other  appliances,  whicb  tend  to  change  the  con- 
ditions of  economy. 

The  economy  of  tbe  central  stati(.>n  does  not  de- 
pend entirely  upon  tbe  design  of  the  equipment,  but 
also  upon  the  operating  force,  which  can  in  a  great 
many  cases  lessen  tbe  efficiency  of  a  well-designed 
station,  or  increase  tbe  efficiency  of  a  poorly  de- 
signed one  by  its  method  of  operation.  Thus,  the 
importance  of  carefully  selecting  an  operating  force, 
whicb  will  give  maximnni  results  with  tbe  least  cost, 
is  apparent,  I'he  force  should  lie  carefully  made 
up  of  men  capable  of  promotion  with  tbe  knowledge 
that  a  defined  line  of  promotion  is  before  them,  de- 
pending upon  their  ability  and  time  of  service,  with- 
out any  show  of  favoritism.  In  this  way  only  will 
we  be  able  to  get  the  proper  grade  of  help  to  begin 
at  the  bottom  and  at  a  salary  in  proportion  to  the 
position. 

I,  A  paper  read  before  the  Oliio  Electric  Litjlit  .\ssoci;i, 
lion  at  Culumhits.  October  14,  1903.  The  aullior  is  chiL-t' 
electrician  of  the  Toledo   Conriolidaled   Klectric  Company. 
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Comprising,  as  it  does  in  its  membership,  all  of 
the  principal  central-station  companies  of  the  state, 
the  Ohio  Electric  Light  Association  always  holds 
interesting  meetings,  and  the  one  at  Columbus  last 
week  was  no  exception.  The  programme  was  some- 
thing of  a  departure  from  the  practice  of  former 
years,  in  that  it  gave  considerable  attention  to  boiler 
and  engine-room  economy  and  equipment.  It  is  to 
be  regretted  that  the  attendance  was  not  what  it 
ought  to  have  been,  and  it  is  thought  by  some  mem- 
bers that  the  date  is  set  too  late  in  the  fall,  when 
the  busy  season  keeps  many  from  attending.  The 
organization  is  one  of  the  very  best  of  the  state  elec- 
trical associations,  and  the  members  should  take 
pride  in  keeping  up  its  high  reputation. 


Professor  F.  C.  Caldwell's  paper  on  "The  Com- 
bined Use  of  Alternating  and  Direct  Current  for 
Central-station  Work,"  read  at  the  convention  of 
the  Ohio  Electric  Light  Association  and  given  in 
full  in  this  issue,  is  an  excellent  one.  It  essays  to 
answer  questions  which  frequently  present  them- 
selves to  central-station  managers,  both  in  large 
cities  and  small  towns,  and  presents,  in  compact 
form,  a  mass  of, useful  information,  carefully  con- 
sidered and  judiciously  set  forth.  In  presenting  his 
paper,  Professor  Caldwell  modestly  said  that  he 
felt  some  embarrassment  in  advancing  his  views  be- 
fore a  body  of  men  who,  by  reason  of  their  environ- 
ment, were  perhaps  better  fitted  to  deal  with  prac- 
tical problems :  but  we  can  assure  him  that  he  had 
no  reason  to  apologize  for  his  paper,  which  we  rec- 
ommend to  the  attention  of  readers  of  the  Western 
Electrician  seeking  information  on  the  points  cov- 
ered. 


The  thanks  of  the  electrical  fraternitv  are  due  to 
the  National  Electric  Light  Association's  committee 
on  the  photometric  value  of  arc  lamps  for  its  several 
valuable  reports.  One  of  these  reports — the  fourth — 
is  given  in  abstract  in  this  issue  and  will  be  found 
to  contain  much  new  and  valuable  information  on 
the  light  values  of  Nernst  and  gas  lamps.  Such 
original  experimental  work  as  this  committee  has 
done  is  of  the  highest  importance  to  all  intelligent 
purveyors  of  illumination,  and  the  National  asso- 
ciation nas  reflected  credit  on  itself  by  takin-^^  un 
the  task,  largely,  it  is  quite  proper  to  say,  as  the 
result  of  the  energy  of  Mr.  H.  L.  Doherty.  The 
actual  photometric  work  itself  was  done  under  the 
direction  of  Professor  W.  E,  Goldsborough  and 
Professor  C,  P,  Matthews  of  Purdue  University,  and 
particularly  the  latter,  who  is  now  taking  a  year's 
rest  as  the  result  of  injuries  to  his  eyes  resulting 
from  his  incessant  photometric  work.  We  feel  that 
we  voice  the  sentiment  of  all  electrical  men  in  ex- 
pressing the  hope  that  Professor  Matthews  will  be 
able  to  resume  his  duties  at  Purdue,  after  a  period 
of  rest,  with  his  eyesight  fully  restored.  If  it  should 
be  otherwise,  it  would  be  another  example  of  self- 
sacrifice  on   the  part   of  a  man   of   science. 


In  this  issue  we  give- an  illustrated  article  on  a 
gas-engine  central  station  in  Germany,  and  it  is 
interesting  to  note  that  at  the  meeting  of  the  Ohio 
Electric  Light  Association  last  week  there  was 
some  discussion  of  this  form  of  prime  mover,  with 
varying  opinions.  Mr.  Bechtel  of  Toledo  is  not  very 
favorably  impressed  with  the  gas  engine,  as  will 
be  seen  by  his  brief  paper  on  "Engine  Economy  and 
Equipment,"  also  given  elsewhere  in  this  issue.  Sev- 
eral other  members  criticized  the  gas  engine  be- 
cause of  its  alleged  unreliability  and  disposition  to 
go  on  "strike"  just  when  its  sei-vices  were  most 
desired.  It  was  also  said-  that  this  engine  is  subject 
to  fluctuations  which  in  a  private  plant  might  be 
overlooked,  perhaps,  but  which  would  not  answer 
in  a  public  lighting  plant,  where  the  sen'ice  is  con- 
stantly open  to  criticism.  Gas  engines,  Mr,  Gaskill 
of  Greenville  thought,  are  faulty  in  these  two  things 
— unreliability  and  fluctuation.  Mr.  Field  of  Co- 
lumbus said  that  they  could  be  used  in  railway  work 
up  to  certain  sizes,  but  he  concurred  with  other 
speakers  as  to  their  unreliability  for  electric-light 
work,  Mr.  McKnight  of  Middletown  had  had  a  like 
experience;  he  had  an  outfit  he  would  like  to  sell 
which  had  been  thrown  out  after  use  for  a  short 
time  by  one  of  his  customers.  But  he  added  that 
perhaps  the  difficulty  was  mainly  in  getting  a  prop- 
erly equipped  engineer  to  look  after  the  gas  engine 
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at  the  price  most  people  could  afford  to  pay  with 
the  units  of  smaller  sizes. 

Professor  Magruder  of  the  Ohio  State  University, 
being  invited  to  speak  upon  the  subject,  came  gal- 
lantly to  the  rescue  of  the  gas  engine.  He  thought 
the  unfavorable  opinions  had  come  from  gentlemen 
who  were  unfamiliar  with  the  gas  engine's  capabili- 
ties. He  spoke  of  a  plant  in  Lancaster  which  had 
been  usin«r  a  gas  engine  for  five  years  for  electric- 
lighting  work  satisfactorily.  Gas  engines  of  150 
horsepower  had  been  operated  on  about  10  culiic 
feet  per  brake-horsepower-hour,  which  he  consid- 
ered was  equivalent  to  something  under  12  pouni's 
of  steam  per  brake-horsepower-hour;  so  that  when 
it  came  to  the  question  of  heat  units,  the  gas  engim- 
can  "deliver  the  goods,"  One  of  the  professor's 
German  friends  had  written  that  he  had  designed  a 
S.ooo-horsepower  unit,  and  one  of  his  own  students 
had  designed  a  gas  engine  with  cylinder  dimensions 
of  45  by  54  inches,  that  is  building  by  a  Mil- 
waukee company.  The  foreign  makers  are '  guar- 
anteeing regulation  of  their  gas  engines,  and  in 
America  there  is  a  great  future  for  the  gas  engine, 
Professor  Magruder  thought. 

While  the  gas  engine  must  work  out  its  own 
salvation,  there  seems  to  be  no  question  that  theic 
is  a  place  for  it  in  dynamo  driving.  But  it  is  equally 
true  that  not  every  plant  is  adapted  for  the  use  of 
gas  engines.  The  conditions  in  each  case,  as  the 
price  or  cost- of  gas  and  the  character  of  the  load, 
should  be  carefully  studied  before  a  decision  is  made. 


When  it  is  pointed  out  to  the. advocates  of  mu- 
nicipal operation  of  public  utilities  that  the  idea,  even 
if  theoretically  correct — which  it  is  not — is  imprac- 
ticable in  American  cities  as  actually  administered, 
the  public-ownership  men  have  their  answer  ready, 
"Look  at  our  waterworks,"  they  declare,  .with  a 
triumphant  flourish ;  "you  would  not  have  private 
ownership  of  the  general  water  supply,  would  you?" 
And  truly  it  would  seem  that  in  a  matter  so  vital 
to  the  health  and  protection  of  the  city  as  an  ample 
supply  of  pure  water  the  municipality  might  well 
keep  the  control  of  the  works  in  its  own  hands. 
But  in  the  very  department  where  the  municipal- 
ownership  idea  should  find  its  best  exemplification 
scandals  are  constantly  arising.  This  is  shown  by 
the  "graft''  investigation  of  the  Chicago  City  Coun- 
cil, which  is  now  under  way  under  the  direction  of 
a  special  committee  of  nine  aldermen,  A  daily 
newspaper  of  October  21st  gives  the  account : 

Superintendent  H.  O.  Nourse  and  the  Water  De- 
partment were  under  a  heavy  fire  from  the  investi- 
gating committee  much  of  the  afternoon.  As  ques- 
tion after  question  disclosed  that  immense  sums  were 
owing  the  rity  in  unpaid  water  taxes  and  that  slight 
efforts  were  made  to  collect,  the  wonder  of  the  in- 
vestigators increased.  Aldernran  Herrmann  finally 
asked  Chief  Clerk  D-vtorak  bluntly  if  he  did  not  be- 
lieve that  hundreds  of  thousands  of  dollars  had  been 
lost,  and  Mr,  Dvorak  did  not  deny  the  possibility. 
Corporations,  it  was  shown,  were  receiving  the 
chief  benefit  of  the  laxity.  Not  a  railroad  freight 
house  in  Chicago,  it  was  asserted,  was  paying  its 
water-frontage  tax  for  fire  protection.  Water  is 
not  used  in  the  freight  houses,  and  for  that  reason, 
Mr.  Dvorak  stated,  the "  department  could  not  use 
its  only  means  of  collecting  from  delinquents — shut- 
ting off  the  water.  The  records  also  showed  that 
persons  who  used  water  often  paid  nothing  and  were 
not   cut   off. 

After  listening  to  jone  instance  of  laxity  after 
another  for  two  hours.  Alderman  Friestedt  inter- 
rupted  a   witness   with  the  sarcastic  comment: 

"I  want  to  say  right  here  that  this  bureau  furnishes 
a  good  example  of  municipal  ownership.  It  shows 
the  cheapness  with   which  water  can  be  secured," 

"And  the  ones  benefited  by  the  cheapness,"  added 
Alderman  Zinnner,   "are  the  big  corporations." 

"If  we  had  municipal  ownership  of  street  railways," 
remarked  Alderman  Minwegen,  ''some  people  would 
be  standing  the  conductors  off  for  nickels," 

Sivoerintendcnt  Nourse  was  not  present,  neither 
could  he  be  found. 

But  little  comment  is  needed  on  this  showing  of 
fact.  If,  after  years  of  experience,  the  Water  De- 
partment is  so  wofully  mismanaged,  to  use  no 
harsher  term,  what  would  happen  if  the  more  com- 
plicated street-railway,  electric-light  or  telephone  in- 
dustries were  intrusted  to  municipal  operation?  As 
to  the  street  railways,  the  voters  will  have  a  chance 
to  express  themselves  on  the  question  of  municipal 
ownership  when  the  Mueller  act  is  submitted  at  next 
spring's  election.  It  will  be  seen  at  that  time  whether 
the  effect  of  these  "graft"  disclosures  has  lingered  in 
the  public   mind. 
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Ohio  Electric  Light  Association. 

The  ninth  annual  meeting  of  the  Ohio  Electric 
Light  Association  was  bcgnn  at  the  Hotel  Critten- 
den, Columbus,  Ohio,  on  October  13th  for  a  three- 
day  session.  The  first  session  began  at  10  a.  m.  on 
Tuesday  and  was  well  attended  by  members  and 
visitors.  After  the  usual  preliminaries  President 
A.  W.  Field  of  Columbus  delivered  his  an.i...  !  :-d- 
uress  as  follows :  • 

President  Field's  Address. 

The  objects  of  the  association  are :  "To  foster 
and  promote  the  common  interests  of  its  members 
and  to  advance  scientific  and  practical  knowledge 
in  all  matters  relating  to  clectric-Iight  and  power 
companies,  to  estabUsh  cordial  and  beneficial  rela- 
tions with  kindred  associations  and  between  the  man- 
ufacturers of  electrical  machinery  and  appliances 
and  the  members  of  the  association.  It  may  also 
render  such  assistance  and  advice  to  its  members 
as  may  not  be  inconsistent  with  the  purposes  above 
expressed." 

It  has  been  mj'  good  fortune  to  attend  the  meet- 
ings of  the  larger  associations  of  like  character  for 
the  last  15  years,  and  throughout  this  period  I 
have  foiuid  them  extending  a  helping  hand  to  the 
smaller  brethren  within  their  organizations.  Ohio 
has  always  been  in  evidence  at  these  annual  gath- 
erings, and  this  Ohio  association  resulted  from  the 
desire  and  belief  in  the  need  of  a  state  association, 
terminating  in  the  action  taken  by  Ohio  delegates 
10  the  Cleveland  meeting  of  the  National  Electric 
Light  Association  in  February,  1S95.  You  need  just 
such  a  body  as  this  fully  as  much  as  at  the  time  of 
its  birth,  if  not  more  so;  it  cannot  be  too  strong 
in  membership  or  too  strenuous  in  its  hustle. 

Ample  provision  for  the  entertainment  of  members 
has,  through  the  courtesy  of  the  officers  of  the  Ohio 
State  University,  the  Columbus  Railway  and  Light 
Company,  and  the  electric  manufacturing  companies, 
including  electric  supply  companies,  been  provided 
for. 

I  feel  assured  that  you  will  find  a  liberal  supply 
for  thought  and  pleasure  in  these  meetings.  Take 
a  part  in  the  discussion  as  heartily  as  you  will  in 
the  entertainment. 

I  thank  you  sincerely  for  the  honors  conferred, 
for  your  individual  and  personal  expressions  of  in- 
terest and  encouragement  and  the  many  little  acts 
of  kindness  during  the  years  that  have  passed,  and 
hope  that  the  Ohio  Electric  Light  Association  may 
continue  to  be  a  strong  and  useful  one,  riiaintaining 
a  high  position  in  the  field  of  knowledge  electrical, 
and  with  good-will  toward  all  who  come  within  its 
confines. 

Re.\ding  of  Papers. 

Upon  the  conclusion  of  the  address,  and  after  a 
short  executive  session,  adjournment  was  taken  un- 
til two  o'clock,  when  W.  D.  Chester  of  Pittsburg, 
Pa.,  read  a  paper  on  "Boiler  Room  Equipment  and 
Boilers."  D.  S.  Kohler  of  Columbus  discussed  the 
paper  at  some  length,  followed  by  several  other  mem- 
bers. 

Following  is  a  list  of  the  papers  read  and  dis- 
cussed  on    Wednesday   and   Thursday: 

"Engine  Economy  and  Equipment,"  by  E.  J. 
Bechtel.  Toledo   Railways   Company,  Toledo. 

"Development  in  the  Engine  Room,"  by  J.  H. 
Perkins,  Youngstown  Consolidated  Gas  and  Elec- 
tric Company,  Youngstown. 

"Development  in  the  Engine  Room."  by  W,  F. 
Rabcr.  Mansfield  Electric  Light  and  Power  Com- 
pany, Mansfield. 

"Steam  Records,"  by  George  Hayler,  Van  Wert 
Gas,  Electric  Light  and  Power  Company,  Van  Wert. 

"Value  of  Station  Records."  by  A.  C.  Blinn,  San- 
dusky Gas  and  Electric  Company,  Sandusky. 

"Notes  on  Certain  Three-wire  Systems,"  by  Charles 
Mosman,  General  Electric  Company,   Schenectady. 

"Central-station  Distribution,"  by  K.  C.  Randall 
"f   Pittsburg. 

"The  Municipal  Code,"  by  D.  L.  Gaskill,  Green- 
ville. 

"'I'he  Combined  Use  of  Direct  and  Alternating 
Currents  for  Central  Stations."  by  Prof.  F.  C.  Cald- 
well, Ohio  State  University,   Columbus. 

M.  C.  Hull  read  a  r"pcr  on  "Methods  and  Means 
"f  Securing  New  Business."  This  paper  was  sub- 
.■ititutcd  for  one  on  a  similar  subject  which  was  to 
have  been  presented  by  W.  J.  Hanley  of  Columbus. 
Sf>me  of  the  papers  are  given  elsewhere  in  this  issue 
of  the  Western  Electrician ;  others  will  follow  in  suc- 
ceeding numbers. 

Nearly  all  the  papers  were  freely  discussed  by 
nic-mbers  and  others. 

Election  of  Officers. 

The  executive  session  on  Thursday  was  given  up 
to  reports  of  the  various  conmiittees  and  officers, 
concluding  with  the  election  of  officers,  which  re- 
sulted a.s   follows: 

President — S.  M.  Rust,  Piqua. 

Vice-president — J.    H.    Perkins,   Youngstown. 

Secretary  and  treasurer — D.  L.  Gaskill,  Greenville. 


.Advisory  committee — D.  L.  Gaskill,  Greenville; 
Samuel  Scovil,  Cleveland ;  L.  G.  White,  Columbus. 

Executive  committee — C.  Johnson,  Akron ;  W.  F. 
Hubbell,  Wauseon ;  A.  C.  Blinn,  Sandusky ;  A.  W. 
Field,  Columbus ;   J.   F.   Bendure,  Lima. 

Finance  committee — E.  H.  McKnight,  Middletown  ; 
Edward  Plaisted,  Kenton ;   E.  F.  Gwynn,  Delawai-e. 

The  place  for  holding  the  next  convention  rests 
witli  the  executive  board. 

Other   Features. 

An  abundance  of  entertainment  was  furnished 
throughout  the  three  days,  nrach  of  which  was  due 
to  the  courtesy  of  the  Columbus  Railway  and  Light 
Cnipany  and  other  electrical  interests  of  Columbus. 

Efforts  will  be  made  during  the  coming  year  to 
increase  interest  in  the  association  and  to  swell  the 
m< ::ibership.  To  those  wiho  contentplate  joining  tlie 
fol!  wing  information  will  be  of  interest:  Any  central 
sta:ion  of  the  state  may  become  a  member  of  the 
association.  The  dues  are  as  fqllows :  Cities  not  over 
io,oco  population,  $5  a- year;  cities  10,000  to  20,000, 
$10  a  year;  20,000  to  40,000,  $15  a  year;  cities  over 
40,000,  $20  per  year.  Any  person,  fimi  or  corpora- 
tion, conducting  an  electrical  supply  or  manufactur- 
ing business,  can  become  an  associate  member  of 
the  association  at  an  annual  due  of  $5. 


Experiments  with   the  X-ray  and 
Radium. 

Some  interesting  experiments  have  recently  been 
performed  in  Chicago  in  which  radium  and  the  X-ray 
took  a  prominent  part.  Mr.  W.  C.  Fuchs  possesses 
what  is  said  to  be  the  only  piece  of  radium  in  the 
West,  a  small  particle  half  the  size  of  a  pin  head, 


REPRODUCTION  OF  RADIOGRAPH  OF  BUTTERFLY    TAKEN  BY 
RADIUM. 

which  is  kept  carefully  in  a  small  glass  tube.  The 
value  of  this  tiny  fragment  is  placed  at  $1,000. 

The  accompanying  illustration  was  reproduced 
from  a  radiograph  of  a  butterfly  taken  by  Mr.  Fuchs 
with  this  small  piece  of  radium.  The  butterfly  was 
laid  on  a  sensitized  plate  and  exposed  in  a  dark 
room  to  the  radium  rays.  The  exposure  lasted  24 
hours,  and  the  radium  was  placed  three  inches  above 
the  plate.  The  tissues  forming  the  wings,  being  so 
very  thin,  were  not  reproduced  in  the  radiograph, 
but  the  other  parts  show  remarkably  well,  even  the 
long  antenna  or  feelers  can  be  traced  in  the  original. 

Mr.  Fuchs  has  also  been  working  for  a  period 
extending  over  five  years  upon  a  process  for  color- 
ing diamonds.  He  has  succeeded  in  coloring  dia- 
monds several  different  shades,  but  none  of  the  tints 
thus  far  has  been  such  as  to  add  to  the  commercial 
value  of  the  stones.  The  process  is  partially  secret 
as  yet,  the  experimenter  being  now  engaged  in  try- 
ing to  discover  some  hue  that  will  increase  the 
beauty  of  the  stones.  In  general,  it  consists  in  plac- 
ing the  gem  in  a  vacuum  tube.  A  second  vacuum 
tube  connected  by  a  small  opening  with-  the  first 
tube  contains  certain  metals  from  which  the  coloring 
matter  is  obtained.  Still  another  small  tube  connects 
the  first  two  to  an  X-ray  tube.  The  rays  there 
produced  appear  to  follow  the  vacuum  along  the 
tubes,  carrying  particles  of  the  coloring  matter  with 
them,  which  are  deposited  in  the  pores  of  the  dia- 
mond. Radium  and  certain  chemicals  also  play  a 
part  in  the  coloring  process,  but  their  relation  to 
it  has  not  as  yet  been  divulged. 

Some  of  the  gems  have  been  turned  a  brilliant 
green  and  others  black,  and  after  a  week's  soaking  in 
muriatic  acid  have  shown  no  signs  of  losing  their 
color.  Hydrochloric  and  nitric  ;icid  have  no  effect 
cither,  which  shows  that  the  coloring  is  not  on  the 
exterior  but  permeates  the  whole  stone.  But  by 
placing  the  diamotids  in  the  tube  again  and  revers- 


ing the  direction  of  the  discharge  in  the  X-ray  tube 
the  coloring  can  be  entirely  removed. 

Mr.  Fuchs  was  led  to  the  discovery  by  observi:ig 
that  an  ordinary  X-ray  tube  after  exposure  for  a 
time  to  the  effects  of  the  rays  becomes  permanently 
colored  a  blue  tint.  He  believes  that  the  rays 
possess  the  power  of  bringing  about  a  chemical 
change  in  the   substances  through   which  they  pass. 


Western  Union's  Annual  Report. 

President  Robert  C.  Clowry  made  his  annual  re- 
port to  the  stockholders  of  the  Western  Union  Tele- 
graph Company  at  the  annual  meeting  held  in  N,ew 
York  on  October  14th.  All  the  retiring  directors 
were  re-elected.  President  dowry's  report  showed 
that  during  the  year  ended  June  30th  last  the  com- 
pany had  obtained  new  railroad  contrauts  with  nine 
roads  covering  3,840  miles  of  railroad.  Contrary  to 
expectations,  no  reference  was  made  to  the  litiga- 
tion going  on  between  the  company  and  the  Penn- 
sylvania Railroad  over  the  removal  of  Western 
Union  lines  from  the  railroad's  right-of-way.  Con- 
ceding that  losses  have  resulted  from  this  source, 
nevertheless  the  net  earnings  for  the  year  were  $922,- 
143  greater  than  the  previous  year,  and  the  greatest 
in  the  history  of  the  company.  The  surplus  of  the 
company  on  June  30th,  including  the  surplus  earn- 
ings of  the  year  just  past,  was  $13,019,725.  The  in- 
crease of  $1,094,592  in  the  total  revenue  of  the  com- 
pany represented  an  increase  of  $321,760  from  the 
transmission  of  regular  messages,  and  an  increase 
of  $282,774  from  leased  wires,  the  balance  coming 
from  sundry  other  sources. 

The  capital  stock  of  the  company  is  unchanged, 
namely,  $97,370,000;  of  which  $29,496  is  in  the  treas- 
ury. The  bonded  debt  at  the  close  of  the  year  was 
$24,504,000,  represented  by  $16,000,000  in  4%  per 
cent,  bonds  and  $8,504,000  in  five  per  cent,  bonds. 

The  earnings  and  disbursements  as  compared  with' 
the  previous  year  were  as  follows: 


Year  Ended      Year  Ended 
Jnne  30th,  1902.  June  30th,  1903, 


Revenues 328,073, 095.1c 

Expenses  (see  statement 
below) 20,780,766.21 


Increase. 


S29.T67, 686,80    Si.094,591.70 
172,448.86 


Net  revenue s  7,292,328.89 

Interest  on  bonds 992,580.35 


Protits 

Appropriated     for 
dends 


20,953,215.07 

S  8. 214, +71.73 
1,077,700,00 


S   922,142.84 
85,119.65 


..86,299,748.54    $7,136,771.73    S    837,023.19 

i- 

..    4.868,031.25        4,868,050.00     -  18.75 


Surplus S  1,431.717,29    52,268,721.73    $    837.004.44 

Statement  of  expenses  for  the  year : 

Operating  and  general  expenses,  including  taxes 515,553,337.31 

Rentals  of  leased  lines 1,567,705.98 

Maintenance  and  reconstruction  of  lines 3,431,822.21 

Eriuipraent  of  offices  and  wires 400.349.57 


Total  expenses S2o,953,ai5.o7 

The  following  are  interesting  statistics  of  the  last 

two  years : 

1902.  1903. 

Miles  of  poles  and  cables 196,115  196.517 

Miles  of  wire 1,029,984  1,089,212 

Offices 23,567  23.120 

Messages 69,374,883  69,790,866 

Average  tolls  per  messace 31  cts.  3i.4Cts. 

Average  cost  to  company  of  messages 25.7  cts.  25.6  cts. 

There  w^ere  added  to  the  company's  system  during 
the  year  402  miles  of  poles  and  59,228  miles  of  wires. 
Of  the  newly  constructed  wires  47,000  miles  were 
of  copper. 

The  number  of  messages  transmitted  by  the  em- 
ployes of  the  company  was  69,790,866,  being  415,983 
more  than  for  the  previous  year.  These  figures  do 
not  include  the  messages  transmitted  bv  the  lessees 
of  wire,  nor  the  messages  of  the  various  railroad 
companies  that  are  sent  between  their  local  stations 
under  contracts.  The  uses  of  the  leased  wires  were 
probably  the  equivalent  of  10,000,000  messages  for 
the  year. 

There  was  an  increase  of  $1,094,591.70  in  the 
revenues  for  the  year.  Of  this  amount  the  trans- 
mission of  regular  commercial  messages  contributed 
$321,759.90,  and  leased  wires  $282,774.28,  the  re- 
mainder  coming   from    sundry   other   sources. 

The  increase  in  the  operating  and  general  ex- 
penses, including  taxes,  was  $250,598.55,  and  for 
equipment  of  offices  and  wires  $81,921.69.  Reduc- 
tions of  $159,242,96  in  the  cost  of  maintenance  and 
reconstruction,  and  $828.42  in  rentals  of  leased  lines, 
made  the  net  increase  in  expenses  $172,448.86.  A 
total  of  $1,077,700  was  disbursed  for  interest  on 
bonds,  leaving  $7,136,771,73  as  the  profits  for  the 
year. 

After  paying  $4,868,050  for  dividends  on  the  cap- 
ital stock,  $2,268,721.73  was  added  to  the  surplus 
account. 

The  cost  of  construction  for  the  year  was  $3,351,- 

644.94- 

President  Clowry  concludes  his  report  as  follows : 
"Since  my  last  report  the  reorganization  of  the  serv- 
ice has  been  completed.  The  system  of  thorough 
inspeclion,  including  our  Atlantic  and  Cuba  cable 
Icrmiuals,  has  been  continued,  and  a  further  reduction 
of  expenses  has  been  effected,  bringing  the  total  up 
to  $.^12,000  per  annutn." 
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The  Combined  Use   of    Alternating  and 
Direct  Current  for  Central-sta- 
tion Work.' 

Bv   F.   C.   CAi.nwKLL. 

Some  20  yeai'ji  ago  the  advocates  of  alternat- 
ing and  direct  current  were  in  violent  antagonism, 
and  many  were  the  heated  discussions  as  to  which 
of  these  two  forms  of  current  distribution  was  essen- 
tially the  best.  Tl  seemed  at  lliat  time  to  be  a  com- 
mon belief  that  sooner  or  later  either  the  alternating 
or  the  direct  current  would  gain  entire  possession  of 
the  field.  From  the  standpoint  of  dividends,  and  if 
the  pudding  is  to  be  judged  by  the  eating,  it  would 
seem  that  in  the  long  run  the  direct-current  men 
have  had  the  best  of  the  argument,  at  least  under 
the  conditions  of  the  past.  How  much  of  this 
advantage  has  been  due  to  an  essential  superiority 
of  the  direct  current,  and  how  much  to  the  factor 
of  superior  organization  and  management,  we  will 
not   undertake   to   discuss. 

Conditions,  liowever.  have  been  greatly  changed 
since  the  time  of  these  debates,  and  with  the  enor- 
mous increase  in  the  amount  of  electric  energy  dis- 
tributed, and  with  ever-growing"  ambition  to  cover 
larger  fields,  the  direct-current  man  lias  found  him- 
self obliged  to  call  upon  the  alternating  current  to 
help  him  out:  nor  has  the  alternating-currenl  man 
I  failed  to  do  his  share  in  burying  the  lialchet. 

The  quesition  has  now  become.  "In  what  proportion 
should  the  altei-nating  -.v.ul  direct  currents  be  used 
in  any  particular  plant?"  There  may  still  be  found 
tliose  who  claim  that  the  alternating  current  is  com- 
petent to  take  care  of  all  the  business  of  the  central 
station,  but  such  a  stand  finds  few  supporters. 

We  may,  in  general,  divide  plants  in  which  the 
use  of  alternating  and  direct  current  is  combined 
ir.to  those  where  the  aiternaling  is  used  for  trans- 
nission  only,  the  distribution  being  entii^ely  by  direct 
current,  and  those  where  the  alternating  current 
shares  this  function  with  the  direct.  There  would 
seem  to  be  little  or  no  justification  for  the  first  class, 
since  there  must  be.  in  any  case,  much  work  that  can 
he  performed  by  the  alternating  at  least  as  well  as 
by  the  direct  cflrrent.  The  second  class  of  plants 
mav  be  discussed,  first  for  the  case  of  new  or 
entirely  reorganized  plants,  and  second  for  that  of 
the  extension  and  improvement  of  plants  already 
installed.  In  the  first  case,  a  plant  could  be  estab- 
lished which  wo'dd  be  as  near  the  ideal  in  all 
respects  as  engineering  knowledge  could  make  it. 
'ibis  case,  while  unquestionably  the  more  interest- 
ing, is  nevertheless  seldom  met  with  in  practice;  it 
may.  however,  be  well  to  consider  it  first,  and  then 
to  notice  what  n:odifications  will  be  introduced 
because  of  the  fact  that  the  best  must  be  made  of 
jiarts,  at  least,  of  a  plant  already  established. 

For  conv^'nicnce,  we  may  consider  the  problem 
first  from  the  point  of  view  of  the  consumer,  second 
from  that  of  the  distribution  of  the  current,  and 
third  from  that  of  the  station. 

'To  the  consinner.  incardescent  lighting  is  the  onlv 
iniporlant  I'se  of  electricity  where  it  is  a  matter  of 
entire  indifference  whether  the  current  be  alter- 
nating or  direct,  providing  only  that  the  frequency 
oi'  the  alternating  current  is  high  enougli  to  prevent 
flickering.  When  we  come  to  the  question  of  arc 
lights  there  is  liable  to  be  a  preference  which  would 
Generally  be  on  the  side  of  the  direct-current  lamp, 
1- ecau.se  of  its  greater  quietness  and  steadiness, 
although  occasionally  the  somewhat  superior  distri- 
bution of  the  lieht  from  the  alternating  arc  might 
Iiave  weight.  The  Nernst  lamp,  in  so  far  as  it  has 
been  developed  in  this  country,  is  much  more  sat- 
isfactory for  alternating  than  direct  current,  while, 
on  the  other  hand,  the  new  Cooper  Hewitt  mer- 
cury-vapor lamp  can  be  used  only  with  direct  cur- 
rent. Summing  up  the  conditions,  then,  for  the  light- 
ing business,  it  would  appear  that  the  honors  are 
about  equal  for  the  alternating  and  direct  currents. 
What  the  future  developments  in  tiie  use  of  the  two 
forms  of  lamp  last  mentione:!  may  bring  forth 
remains  to  he  seen,  but  it  is  not  likely  that  for  some 
lime  to  come  thev  will  constitute  a  very  important 
factor  in  the  problem. 

Turning  next  to  the  matter  of  power,  there  are 
doubtless  many  customers  who  are  quite  indifferent 
as  to  whether  their  power  be  supplied  from  a  direct- 
current  shunt  motor  or  from  an  induction  motor, 
though  at  present  the  greater  cost  of  the  latter  is 
likely  to  have  weight  among  such  customers.  A 
considerable  number,  however,  which  will  be  larger 
or  smaller  according  to  the  character  of  service,  will 
have  a  more  or  less  decided  preference  for  the  one  or 
ihe  other  form  of  motor.  Leaving  out  the  factor  of 
first  cost,  probably  the  larger  part  of  these  would 
want  the  alternating  current  on  account  of  the 
great  simplicity  of  tile  induction  motor  and  the 
small  amount  of  care  needed  to  obtain  satisfactory 
service  from  it.  On  the  other  hand,  those  that  wish 
for  the  direct-current  motor  would  generally  l)e 
more  insistent  in  their  demands.  Among  these  by 
far  the  most  important  class  for  the  average  central 
station  in  the  larger  towns  and  cities' would  be  the 
elevator  motor.  'J"he  importance  of  this  work  is 
shown  by  a  statement  that  in  Chicago  it  constitutes 
i2V^  per  cent  of  the  total  output  of  the  central  sta- 
tions. So  far  the  induction  motor  has  iiroved  dis- 
tinctly misatisfactory  for  this  work  and  seems,  in- 
died,    entirely    incapalile   of  handling   the    high-speed 
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service  of  the  tall  buildings  now  becoming  so  com- 
mon. Not  only  is  the  operation  of  the  induction 
motor  imsatisfactory  for  this  purpose,  but  the  heavy 
and  lagging  starting  current  proves  a  most  incon- 
venient factor  in  the  distribution  problem. 

Another  class  of  work  where  the  induction  motor 
has  so  far  failed  to  give  satisfaction  is  that  reqnir- 
ing  a  variable  speed.  While  the  speed  of  the  shunt 
niotor  can  be  varied  by  resistance,  either  in  the  field 
or  in  the  armature,  the  simple  induction  motor  does 
not  lend  itself  to  such  methods  of  speed  reduction, 
liaving  always  a  strong  tcndoicy  to  approach  to  a 
synchronous  speed.  Another  class  of  work  where 
ii  would  seem  that  the  induction  motor  could  not 
give  satisfaction  is  that  where  it  is  desired  to  open 
the  circuit  immediately  upon  the  appearance  of  an 
overload,"  as.  for  instance,  in  the  case  of  a  motor 
running  a  large  printing  press.  On  account  of  the 
heavy  starting  current  necessary  for  induction 
mtors.  it  is  impracticable  to  use  with  them  circuit- 
breakers  or  inclosed  fuses  which  are  rated  at  a  rea- 
sonable percentage  above  the  normal  full  load  cur- 
rent. Traveling-crane  work  and  other  similar  cases 
where  Characteristics  peculiar  to  the  series  motor 
are  recjuirtd  would  also,  in  the  present  state  of  the 
art.  fait  to  find  ent.ire  satisfaction  in  the  alternating 
current,  though  it  is  possible  that  tiic  recent  develop- 
ment of  the  series-alternating  motor,  due  to  ]\[r. 
B.   G.   Lamme.  may  alter  this  condition. 

For  electrochemical  work,  direct  current  alone  is 
available,  though  the  possibility  of  obtaining  the 
exact  voltage  needed  may  make  the  use  of  alter- 
nating current  converted  to  direct  more  satisfactory. 
There  are  also  a  number  of  minor  uses  of  electricity 
where  the  one  or  the  other  form  has  a  decided  advan- 
tage. 'Thus,  for  charging  automobile  batteries  and 
also  medical  and  other  small  batteries  the  direct 
current  alone  is  available;  though,  of  course,  the 
conversion  of  the  alternating  to  the  direct  on  the 
spot  with  the  aid  of  a  rotary  converter  is  always 
possible:  the  ■expeii"se'*df 'this  method  is  often  pro- 
hibitive, however.  On  the  other  hand,  the  alternating 
is  much  the  most  available  for  producing  the  high- 
potential,  high-frequency  currents  used  in  the  X-ray 
and  other  forms  of  medical  manipulation;  it  is  also 
much  tlie  mosi  available  for  use  with  the  ordinary 
fomi  of  dry  electric  welding. 

In  view  of  these  facts  it  appears  that  the  desira- 
bility of  one  form  of  current  or  the  other,  so  far  as 
the  consumer  is  concerned,  will  depend  much  uoon 
the  class  of  work  apart  from  lighting,  that  is  being 
done.  Thus  in  the  center  of  a  large  town  the  eleva- 
tor problem  proves  a  strong  advocate  for  the  direct 
current,  and  in  manufacturing  districts  the  prefer- 
ence for  the  direct  or  alternating  would  depend  upon 
the  class  of  manufactories  that  were  being  sun- 
plied.  1"hus.  if  the  character  of  the  work  required  an 
approximately  constant  speed  and  was  such  as  to 
make  the  care  of  motors  with  commutators  difficult, 
the  alternating  current  might  have  a  decided  advan- 
tage, while  if.  on  the  other  hand,  the  work  required 
variable  speed,  the  direct  current  would  be  pre- 
ferred. 

Looking  at  the  ni  itter  now  from  the  viewpoint 
of  the  di'^tribution  of  the  current,  a  rather  compli- 
cated problem  or  set  of  problems  presents  itself,  and 
it  will  be  wp|l  to  consider  several  different  cases 
separately.  First,  suppose  that  the  generating  sta- 
tion, as  has  been  common  in  the  past,  is  located,  in 
the  center  of  a  considerable  concentrated  load.  As 
between  generating  and  distributing  direct  current 
or  alternating  current,  the  following  advantages  are 
to  be  noted  : 

For  direct  current,  great  simplicity  throughout 
the  system  and  hence  less  liability  to  trouble,  also 
an  entire  absence  of  danger  to  life,  and  an  investment 
for  copper  in  the  conductors  instead  of  for  insulating 
ir.aterials.  On  the  other  hand,  these  advantages 
are  balanced  by  the  serious  disadvantage  of  the  lini- 
ited  area  of  distribution  possible  for  the  ordinary 
three-wire  system.  This  may,  in  some  cases  be  in- 
creased by  using  440  volts,  but  then  the  problem  of 
a  satisfactory  lamp  presents  itself,  and  seems  not 
yet  to  have  been  entirely  solved. 

On  the  other  hand,  for  alternating  current  we  have 
the  great  advantage  of  an  unlimited  extension  of  our 
distribution,  increased  distances  only  reauiring 
higher  voltages  on  the  primary  circuits.  The  facility 
with  which  the  constant-potential  alternating  current 
can  Tie  converted  into  constant  current  for  series  arc 
lighting  is  also  a  considerable  advantage  to  be  cred- 
ited to  the  side  of  the  alternating  current,  likewise  is 
to  be  noted  the  facility  with  which  the  electromotive 
force  upon  the  different  feeders  can  he  regulated  by 
means  of  the  various  inductive  voltage  regulators. 

To  set  against  these  advantages,  however,  we  find 
a  series  of  troubles  coming  from  the  inductive  char- 
acter of  the  alternating  current,  especially  when  in- 
duction motors  form  a  considerable  part  of  the  load 
find  Ihe  power  factor  is  coiiscquently  low.  'This  has 
the  .effect  of  decreasing  the  capacity  of  the  lines, 
transformers  and  generators  and  also  of  seriouslv 
;iffecting  their  voltage-regulating  ipialities,  though 
Ibis  latter  effect  has  been  overcome  in  the  case  of 
one  generator  now  upon  the  market.  Witli  the  use 
of  large  conductors,  esneciallv  if  the  distance  be- 
tween them  is  considerable  and  if  I  be  load  l)e  a  lag- 
ging one,  considerable  droii  is  nroduccrl  by  the  in- 
ductance. 'J1ie  so-ealled  skin  effect  also  comes  in  to 
keep  down  the  size  of  conductor  that  is  available. 
Thus.  ;i  conductor  one  inch  in  diameter  lias  its 
apparent  resistance  increasc<l  ii  per  cent,  for  a  60- 
period  current,  while  a  conductor  of  two  million  cir- 
cular  mils    would   be  quite  impracticable  on   account 


of  a  similar  increase  of  35  per  cent.  These  facts  arc 
doubtless  ample  warrant  for  the  condition  of  affairs 
which  we  find  in  general  existing  in  such  stations; 
that  is,  the  generation  and  supply  of  direct  current 
for  the  district  immediately  surrounding  the  station, 
with  the  use  of  alternating  current  for  more  dis- 
tant areas. 

If,  however,  as  is  coming  to  be  more  and  more 
the  case,  all  power  is  generated  at  one  or  more  dis- 
tant stations  and  transformed  at  .sub-stations  suitably 
located  to  take  care  of  the  load,  the  problem  becomes 
a  somewhat  more  difficult  one.  As  has  been  shown 
above,  a  large  part  of  the  demand  for  current,  prob- 
ably ranging  from  80  to  90  per  cent.,  can  be  as  well 
met  with  the  alternating  as  with  the  direct  current, 
and  it  certainly  seems  at  first  sight  rather  a  useless 
expenditure  to  convert  the  whole  output  of  the  .sub- 
staition  because  from  10  to  20  per  cent,  of  the  load 
needs  a  direct  current  for  its  proper  operation.  It 
would  seem  adyisable  to  make  sure  that  no  other 
niiore  satisfactory  plan  could  be  devised.  Thus, 
might  it  not  be  possible  to  have  a  general  .system  of 
distribution  by  alternating  current,  supplemented  by 
a  500-volt  direct-current  power  line  for  the  opera- 
tion of  elevators  and  other  motors  requiring  direct 
current?  It  has  even  been  suggested  that  it  might  be 
more  economical  to  install  induction  motors  driving 
direct-current  generators,  which  in  turn  should  oper- 
ate the  elevator  motors,  rather  than  to  convert  the 
whole  output  of  the  sub-station  for  the  benefit  of  this 
comparatively  small  part  of  the  whole  load.  It 
must  be  remembered  that  we  are.  so  far.  considering 
only  the  case  of  the  establishment  of  a  new  plant. 

Taking  up  next  the  power  station  we  find  some 
important  considerations  bearing  upon  the  question. 
Probably  the  most  vital  of  these  is  that  of  the  storage 
battery,  which  has  come  to  be  regarded  by  most 
managers  of  the  larger  sta.tion.s  as  quite  indispens- 
able to  satisfactory  operation.  The  battery,  of 
course,  makes  the  use  of  direct  current,  at  least  hc- 
iween  its  terminals,  absolutely  essential,  and  so  far 
as  the  author  knows,  no  satisfactory  applications 
of  it  to  the  working  of  alternating-current  sy.stem 
has  so  far  been  carried  out;  although  it  has  been 
suggested  that  a  rotary  converter  niiight  be  placed 
between  the  storage  baittery  and  t;he  alternatiner-cur- 
rent  system  upon  which  it  is  floating.  Even  if  this 
arrangement  could  he  made  to  work,  it  would  in  prac- 
tice involve  so  large  a  converter  in-order  to  get  the 
full  advantage  of  the  capacity  of  the  battery,  when 
used  at  a  one-hcur  discharge  rate,  that  the  expense 
would  probably  be  prohibitive.  'The  importance  of 
the  battery  in  the  larger  stations  is  so  great  that  this 
might  often  amount  to  a  determining  factor  in  the 
problem.  On  the  other  hand,  we  have  the  present 
wonderful  development  of  the  steam  turbine 
directly  connected  to  alternating-current  generators, 
and  it  seems  doubtful  whether  the  same  degree  of 
satisfaction  will  be  possible  in  applying  the  steam 
turbine  in   direct-current    work. 

To  sum  up.  then,  the  conditions  as  they  appear  in 
the  newJy  established  plants  of  the  present  day.  the 
evidence  seems  to  favor,  for  the  sniiallest  plants 
having  no  large  concentrated  load  and  little  or  no 
elevator  work,  a  distribution  entirely  by  alternating 
currents.  For  lai-ger  stations  located  near  their  load 
centers,  there  seems  to  be  no  doubt  about  the  use 
of  direct  current  supplemented  by  the  storage  battery 
for  the  district  surrounding  the  station  and  includ- 
ing the  concentrated  load,  and  the  generation  of 
alternating  current  for  transmission  to  and  distri- 
bution in  the  regions  more  distant  from  the  station. 
For  the  generation  of  power  in  this  case,  several 
different  arrangeinents  are  possible.  One  of  them  is 
the  use  of  double-current  generators,  but  a  diffi- 
cultv  presents  itself  here  in  that  these  are  usually 
made  for  a  frequency  which  is  too  low-  for  satisfac- 
tory lighting.  Another  plan^  is  the  use  of  the  direct- 
current  generator  and  steam-turbine  alternator  with 
a  rotary  converter  to  connect  these,  and  make  it 
possible  to  carry  the  whole  load,  when  light,  on 
either  of  the  two  machines  alone.  In  some  cases  it 
may  be  possible  to  omit  one  or  the  other  of  the  gen- 
erators, .fit  least  temporarily,  producing  all  the  power 
as  direct  current  and  converting  for  the  alternating- 
current  distribution,  or  vice  versa,  according  as  the 
demand  for  one  or  the  other  form  of  current  is  the 
greatest.  Lastly  comes  the  case  of  larger  towns 
where  it  is  desirable  to  generate  the  power  at  a 
greater  or  less  distance.  Here  the  almost  univer- 
sal practice  is  to  have  rotary-converter  sub-sta- 
tions at  the  center  of  the  concentrated  loads,  where 
the  alternating  cUrrcnt  generated  at  the  main  power 
station  or  slatiolis.  is  converted  to  direct  current: 
this  is  then  distributed  as  such  with  the  aid  of 
the  battery  located  in  the  sub-station,  while  the 
more  distant  and  less  concentrated  districts  are  sup- 
jjlied  with  the  alternating  current.  Here  the  ques- 
lion  of  frequency  comes  in  again,  as  a  complicating 
factor.  Rotary  converters  operate  more  satisfac- 
torily on  low  frequency,  but  this  is  not  suitable 
for  lighting  purposes:  the  question  therefore  must 
be  decided  whether  to  sacrifice  the  best  interests 
of  the  converter  stations  and  use  a  frequency  of 
60.  or  to  use  2^  periods  for  the  transmission  to  the 
sub-stations  and  to  raise  the  frequency  to  60  for  use 
in  the  suburban  districts.  Of  course  the  relative 
importance  of  tile  two  kinds  of  service  would  have 
considerable   influence    in   deciding   this   tpiestion. 

We  nuisl  now  consider  the  effect  upon  this  nrob- 
lem  rd'  the  adaptation  of  plants  aln-ailv  iiKlalled,  so 
as  tl)  fit  them  for  modern  conditions.  Sncii  planU.  \\ 
located  near  the  center  of  distribution,  will  gener- 
ally be  direct-current  plants,  and  unless  the  develop- 
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iiK'iit  of  business  is  siicli  ;is  to  warraiil  llie  eslablisli- 
n  oin  of  a  new  generating  station  at  a  distance  froni 
tlie  center  of  clistrilunion,  llieir  development  will 
naturally  follow  the  lines  that  have  been  laid  out 
above;  tbat  is.  direct  current  will  be  retained  for  ibe 
transnn'ssion  in  the  vicinity  of  tlie  power  bouse,  and 
alternating-current  generators  will  be  added  for  the 
more  distant  districts.  If  the  development  of  hnsi- 
iicss  bas  been  such  as  to  warrant  the  establfslimeiit 
oi  a  distant  generating  station,  the  oUi  power  bouse 
will  usually  become  a  sub-station  with  rotary  con- 
verters for  supplying  the  old  direct-current  district, 
the  alternating-current  districts  being  supplicti  di- 
rectly from  the  new  generating  station.  The  ipics- 
tiou  then  arises  as  to  what  shall  be  done  with  the 
generating  onttit  that  bas  been  heretofore  used.  If 
this  is  autiquateil  it  may  well  be  dispensed  with 
entirely,  or  if  room  will  permit,  maintained  'simply 
for  emergency  work  and  for  times  of  the  peak  load 
of  the  year  during  the  Christmas  holidays.  If.  how- 
ever, the  direct-cnrrcut  equipment  is  modern,  it  will 
be  advisable  to  consider  whether  it  shontd  iK>t>  be 
kept  in  constant  commission  to  take  care  of  the 
daily  peak,  the  load  being  taken  care  of  entirely  by 
the  main  generating  station  through  the  converter, 
during  the  remainder  of  the  day  and  night. 

\\'here  the  station  to  he  remodeled  is  an  alternat- 
ing-current plant  at  a  distance  from  the  center  of 
the  city,  if  it  has  been  well  located,  it  will  probably 
be  developed  into  the  main  generating  station,  and 
the  questioit  of  the  establishment  of  a  direct-current 
rotan'-converter  station  in  the  growing  center  of 
the  town  will  have  to  be  decided.  In  this  case,  the 
factors  to  be  considered  arc  practically  the  same  as 
in  those  of  establishing  a  new  plant. 

In  the  al)Ove  discussion  it  has  been  assumed  that 
<nly  general  power  is  under  consideration.  Of 
course,  if  railway  power  is  also  to  be  furnished,  a 
direct-current  supply  to  that  extent,  at  least,  is.  and 
probably  for  a  long  time  will  be.  necessary.  This 
railway  current  might  be  made  to  lake  care  of  ele- 
vators and  other  n^otors  needing  direct  current,  were 
it  not  for  the  National  Code  rule  prohibiting  such 
usage,  so  that  unless  this  rule  is  neglected  the  ques- 
tion of  whether  railway  power  is  supplied  from  the 
sau'e  power  house  or  not  will  not  materially  affect 
the  discussion  as  given  above:  except  that  if  it  should 
be  considered  best  to  liaA'e  a  special  direct-current 
motor  circuit,  it  would  naturally  be  inade  of  the 
stnne  voltage  as  the  railway  circuit  in  order  that 
generators  and  rotary  converters  might  be  switched 
on  to  either  the  railway  or  the  motor  circuit  at 
pleas'Te. 

Assuming  that  the  plant  is  to  comprise  lx)th  alter- 
nating and  direc-current  distribution,  the  question 
arises  as  to  what  part  the  direct  and  alternating  cur- 
rents should  take,  respectively,  in  the  distribution. 
Three  different  arrangements  are  possible;  the  dis- 
tricts covered  by  the  direct  and  alternating  cur- 
rents may  be  entirely  separate,  or  the  altei;nating 
.  .and  direct  currents  may  both  be  available  to  ilie  con- 
sunier  throughout  a  considerable  part  of  the  system, 
or  the  alternating  and  direct-current  districts,  while 
in  general  separate,  may  overlap  on  their  borders. 
The  first  of  these  conditions,  if  practicable  finan- 
cially, woidd  be  the  most  satisfactory  to  the  con- 
sumer, making  it  possible  I'or  him  to  have  either 
I'orm  of  current  as  best  suited  to  his  particular  heeds. 
It  is  doubtful,  however,  whether  conditions  would 
often  permit  of  such  a  double  distribution  unle'ss  it 
were  in  a  case  where  polyphase  alternating  currents 
were  used  for  the  general  distribution  of  light  and 
power  suppleiTienled  by  a  500-volt  direct-currenl  cir- 
cuit, used  only  for  such  motors  as  required  this 
current  for  their  satisfactory  operation.  Otherwise 
it  would  seem  that  the  entire  separation  of  the  dis- 
tricts covered  by  the  two  forms  of  current  would  be 
the  only  arrangement  that  could  be  worked  without 
danger  of  a  considerable  amount  of  friction  with 
customers  desiring  a  different  form  of  current  from 
that  most  available  in  their  district. 

In  conclusion  it  is  interesting  to  consider  the 
l>robable  effect  of  future  developments  upon  this 
problem.  There  lias  already  been  presented  to  the 
electrical  public  a  piece  of  apparatus  which  may  go 
far  toward  making  the  alternating  current  satisfac- 
tory for  universal  distribution,  at  least  so  far  as  cus- 
tomers arc  concerned.  This  is  the  Cooper  Hewitt 
niercur\-va|)or  converter  which  has  been  briefly  de- 
scribed in  the  technical  papers  of  the  last  year,  and 
which  was  presenteil  before  a  meeting  of  the  .Ameri- 
can In.slitute  of  Electrical  Engineers  last  July.  If 
this  sirnple  instrument  does  what  is  hoped  for  it. 
and  if  it  issoUi  at  a  reasonable  price,  it  should' make 
it  possible  for  any  customer  upon  an  alternating-cur- 
rent systeiTi  lo  obtain  direct  current  of  any  aniount 
with  a  very  moderate  expenditure.  One  development 
of  which  there  is  less  promise,  but  which  we  can- 
not help  hoping  may  yet  not  be  a  thing  of  the  dis- 
tant future,  is  the  direct  generation  of  current  front 
fuel.  Such  current  would  doid)tless  be  direct,  and  its 
eeneration  in  this  form,  if  offering  a  considerable 
improvement  in  economy  over  present  methods. 
would  be  a  great  factor  in  the  problem  which  we 
have  been  consiflering. 


Free  legal  advice  furnished  lo  employes  has  been 
the  policy  of  the  Chicago  Citv  Railway  Company 
for  some  years.  The  same  policy  has  been  adopted 
by  the  Hoston  Elevated  Kailwav  Company  recently, 
I  lie  employes  make  considerable  use  of  the  legal 
department  in  the  case  of  the  Chicago  company  and 
seem   to  apprcriatc  its  advantages  fully. 


The  Value  of  Station  Records.' 

Bv   .\.   C.    Blinx. 

It  is  not  the  purpose  of  this  paper  to  go  into  the 
details  of  forms  and  systems  of  station  records,  but 
to  demonstrate  more  fully  (especially  to  the  mana- 
gers of  small  stations)  the  value  and  importaiice  of 
keeping   station    statistics    carefully. 

I  do  not  believe  that  too  much  weight  can  be  at- 
tached to  the  value  of  a  complete  record  of  each 
24  hours'  operation  of  your  station,  regard!ess_of 
how  small  it  may  be.  The  size  of  the  plant  should 
not  enter  into  the  question,  as  these  reports  are 
as  \;iliiable  to  one  as  to  another.  To  the  managers 
oi  large  central  stations  the  value  of  carefully  mak- 
ing station  records  for  immediate  use  and  hling 
them  for  future  use  is  very  evident,  and  is  demon- 
strated by  the  fact.  that,  as  a  rule,  in  stations  of 
even  moderate  size,  this  work  is  given  \'cry  careful 
attention,  and  it  has  grown  to  be  an  important  fac- 
tor in  the  skillful  operation  of  rnodern  plants. 

The  attitude  of  managers  of  small  central  stations 
toward  the  installation  of  a  station  record  system 
is  perhaps  more  or  less  adverse,  owing  to  the  fact 
that  the  opinion  jjrevails  that  an  enormous  amount 
of  red  tape  will  be  required,  from  which  little  or 
i-.o  bentfit  will  be  derived.  What  station  manager  is 
so  proficient  as  to  be  able  to  estimate  the  worth  of 
a  system  of  this  kind,  especially  when  it  has  not  l.)een 
iit  use?  Occasionally  we  hear  the  remark  that  it 
will  make  more  work  for  station  emploj'es.  and 
make  them  dissatisfied,  etc.  This  is  decidedly  the 
wrong  opinion  for  se\'eral  reasons — first,  l.K'cause  a 
certain  amount  of  system  is  good  for  any  employe  ; 
further,  an  employe  who  is  energetic  and  ambitious 
and  who  will  carefully  study  station  records  from 
day  to  day  will  not  only  benefit  himself  but  also  his 
employers,   and   that    to   a   very   large   degree. 

It  must  be  understood  that  this  paper  refers  to. 
complete  records,  and  not  to  mere  notes  showing 
output  in  amperes  every  hour,  and  at  what  time  arc 
circuits  and  machines  were  started,  etc.  The  station 
inanager  or  superintendent  who  carefully  examines 
his  station  records  each  day  will  become  exceedingly 
familiar  with  the  detailed  operation  of  his  plain.  It 
is  probably  the  only  way  in  which  to  work  intel- 
ligently toward  broadening  the  peak.  Little  loop- 
holes in  the  consumption  of  coal,  oil  and  other  man- 
ufacturing supplies  can  be  discovered  wdiere  small 
economies  can  be  practiced,  which  at  the  end  of  the 
year  will  make  a  very  material  showing  in  our  bal- 
ance sheet.  The  managers  of  large  station.s  have 
realized  this  fact  for  se\'-eral  years,  and  while  the 
practice  of  carefully  keeping  station  records  is  be- 
coming more  general  with  the  managers  -of  small 
stations,  the  system  has  not  reached  that  point  of 
l.-erfection  that  it  should.  In  a  measure  this  can  be 
recounted  for  by  the  opinion  "that  our  station  is  n.ot 
large  enough"  or  "our  output  is  too  small"  or  "that 
we  cannot  have  so  much  system."  etc.  These,  and 
many  other  excuses,  are  insignificant,  compared  to 
the  value  recei\'ed.  not  only  in  a  financial  w'ay.  luit 
in  the  matter  of  service  to  consumers,  \\liich  is  a 
vital   point    recognized  by  all. 

Let  us  view  this  matter  from  another  ]5oini.  Let 
us  assume  that  your  company  has  opened  negotia- 
lions  for  the  sale  of  its  property.  The  prospective 
buyer  ordinarily  will  send  his  engineer  to  make  a 
report  on  the  condition  of  affairs  as  he  finds  them 
.\fter  examining  the  ledger  accounts  and  the  piiysical 
condition  of  the  ])lant  he  will  naturally  ask  lo  see 
your  station  records  for  as  long  a  period  as  possible, 
and  if  your  plant  has  had  a  normal  growth,  and  been 
properly  managed,  these  records  will  be  of  great 
value,  not  only  to  the  company  but  in  estimating 
the  ability  of  the  manager.  On  the  other  hand,  if 
the  records  are  lacking,  the  prospecti\'e  buyer  will 
at  once  underestimate  the  value  of  the  plant,  but 
will  probably  not  underestimate  the  value  of  the 
manager,  and  he  will  ha\'e  good  grounds  upon  which 
to  base   his  conclusion. 

One  of  the  greatest  difficulties  experienced  in  the 
installation  of  a  thorough  system  of  this  kind  lies 
in  the  fact  that  employes  to  whom  the  keepino-  of 
these  records  is  assigned  will,  without  close  atten- 
tion, become  careless,  wdiich  is  probably  caused  by 
the  fact  that  they  are  not  able  fully  to  understand 
and  appreciate  the  value  of  such  reports.  It  is 
utterly  useless  to  inaugurate  a  system  of  this  kind 
and  not  have  it  kept  up  as  carefully  one  day  as  the 
next.  After  an  emijloye  once  oversteps  the  line 
^vithout  a  reprimand,  and  a  severe  one.  his  talue. 
so  far  as  keeping  station  records  is  concerned,  is 
reduced  50  per  cent.  Employes  shouki  be  educated 
if  necessary,  and  made  to  understand  that  the  man- 
ager depends  on  the  station  records,  and  must  have 
them  accurately  kept-  They  should  be  taught  to 
understand  that  the  keeping  of  station  records  is  as 
important  as  keeping  the  general  books,  which  is 
indeed    the  case. 

From  the  station  records  we  determine  our  loss 
from  generator  to  ct^iusuiner.  wdiicb  is  ;i  highly  ini- 
portant  point  that  should  be  carefully  \\'atched  by 
every  manager  of  electrical  properties.  Without  the 
record  we  are  in  the  dark  absolutely  as  to  \Vhat  we 
are  doing.  You  mav  sav  to  your  engineer  that  he 
has  used  more  coal  this  month  than  during  the 
same  period  last  year:  invariably  his  rerily  will  be 
that  the  load  bos  been  irreater.  Without  a  station 
record  it  is  hardiv  possible  to  refute  his  ;irgumcnl. 
and  the   same   rule  applies   to  other  branches  of  the 

I.  A  paper  read  liefore  ilie  Oliio  Electric  IJplit  Association  af 
(-'oliimbus.  Ohio,  oil  October  u.  kkvi.  The  antiior  is  connected 
with  the  .Sandusky  Gas  and  KItrclric  Company. 


manufacturing  department.  In  this  department  our 
cost  originates,  and  here  is  where  we  should  apply 
economy  in  every  sense  of  the  word,  which  is  not 
possible  without  complete  knowledge,  and  such 
knowledge  cannot  be  had  without  complete  station 
records. 

The  cost  of  the  installation  of  a  complete  system 
is  not  large,  and,  when  compared  to  the  benefits  de- 
rived, is,  practically  speaking,  much  less  than  noth- 
ing. These  benefits,  of  course,  can  only  be  deter- 
mined by  practice,  and  it  is  a  matter  that  rests  en- 
tirely with  the  manager  as  to  whether  he  will,  or 
will  not,  be  benefited.  It  must  not  be  expected  that 
any  great  value  can  be  derived  from  station  records 
if  they  are  not  watched  from  day  to  day  and  com- 
parisons made  with  the  work  done,  one,  two,  or 
three  years  previous.  When  you  are  able  to  make 
such  comparisons  you  will  find  them  intensely  in- 
teresting and  a  great  help  in  future  additions  and 
betterments. 


A  Motor-driven  Bevel  Shear. 

I  be  rotary  bevel  shear  shown  in  the  illustration 
presents  .an  interesting  example  of  motor  driviti.g, 
and  is  also  worthy  of  note  as- a  metal-working  ma- 
chine. It  is  the  No.  2  bevel  shear  sold  by  Joseph 
T.  Ryerson  &  Son  of  Chicago,  and  is  directly 
drixen  b}-  a  /Vu-borsepower  motor.  It  has  a  ca- 
pacity for  lieveling  steel  plate  up  to  and  including 
three-fourths  of  an   inch   in  thickness  and  will   bevel 


A    MOTOR-DRIVKN    BENEL    SHEAR. 

plates  at  a  speed  of  from  400  to  500  feet  an  hour. 
The  work  is  done  by  .rotary  blades  wdiich  revolve 
in  opposite  directions,  holding  and  feeding  the  plate 
while  they  cut  it.  This  machine  will  bevel  the  out- 
side of  flanged  heads  or  any  irregularly  shaped 
edges-  of  plate,  running  either  inward  or  outward, 
and  will  bevel  the  flanges  of  dome  sheets  before  or 
after  being  rolled  or  flanged.  There  is  no  danger  of 
breaking  or  injuring  the  rotary  blades,  as  the  knives 
will  not  receive  the  plate  when  it  is  too  thick.  The 
machine  is  finding  application  in  many  instances 
where  the  planer  was  originally  the  only  machine 
practicable.  The  motor  as  is  seen  in  the  picture 
is  mounted  on  the  floor  back  of  the  machine  with 
a  convenient  arrangement  of  switches  and  starting 
box.  and  is  geared  or  belted  to  the  shearing  ap- 
paratus   as    desired. 


Westinghouse  Interests  in  Canada. 

The  Canadian  ^Vestinghouse  Company  which  was 
recently  organized  with  a  capital  of  $2,500,000,  being 
a  consolidation  of  all  the  Westinghouse  interests  in 
Canada,  to  take  over  all  the  property,  patents  and 
other  interests  of  the  succeeded  companies,  includ- 
ing the  sales  organization  and  business  of  Ahearn  & 
Soper  of  Ottawa,  has  elected  the  following  board 
of  directors:  George  Westinghouse.  Pittsburg; 
C.  F.  Size,  Montreal :  H.  H.  Westinghouse.  George 
C.  Smith.  Frank  H,  Taylor,  L,  .A.  Osborne.  Pitts- 
burg: Thomas  Ahearn,  Ottawa:  Hon.  J.  M.  Gibson. 
I-lamilton;  W.  Y.  Soper,  Ottawa;  Paul  J.  Myler  of 
Hamilton.  The  executive  committee  will  consist 
of  H.  H,  Westinghouse.  F.  H.  Taylor,  L.  A.  Os- 
borne. George  C.  Smith  and  W.  Y.  Soper  and  the 
officers  as  elected  are :  President,  George  Westing- 
house: first  vice-president,  H.  H.  Westinghouse;  sec- 
ond vice-president,  F.  H.  Taylor;  general  manager 
and  treasurer.  Paul  J.  Myler;  secretary,  John  H. 
Kerr.  While  only  the  10  diectors  named  were 
elected,  the  board  when  complete  will  consist  of  15 
members,  the  remaining  five  to  be  named  from 
.•ciiiong  the  Canadian  gentlemen  interested. 

Ground  is  about  to  be  broken  for  the  new  works 
ill  Hamilton,  and  the  erection  of  the  buildings  will 
follow  as  fast  as  possible.  It  is  expected  that  at 
least  a  thousand  employes  will  be  serving  the  com- 
pany within  a  }'ear.  as  soon  as  the  plant  is  com- 
pleted. 


Street-car  employes  at  San  .Antonio,  Te.xas,  are  on 
a  strike  for  more  pay,  but  their  places  are  being 
filled  by  men  from  the  East.  The  motonnen  say 
lliey  have  been  working  nine  hours  a  day  for  the 
same  pay  gi\eu  common  laborers  for  eight  houi's. 
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DEVELOPMENT  OF  THE  TELEPHONE   FIELD. 


Telephone   News  from   the    Northwest. 

The  Tri-stale  Telephone  and  Telegraph  Company 
seeks  a  franchise  through  Blooming  Prairie,  Mmn. 
Tlie  council  has  granted  permission  to  run  wires 
through  the  city,  but  in  order  to  protect  the  local 
company  no  exchange  or  toll  station  will  be  opened. 

The  council  of  Duluth  has  finally  passed  an  ordi- 
nance whereby  the  Zenith  Telephone  Company  is 
permitted  to  raise  its  rates  for  telephone  service. 
The  new  rates  are  adjustable,  based  on  the  number 
of  instruments  in  use.  ,  ,,,  ,    ^      r--. 

The  Martin  Telephone  Company  of  Webster  Lity, 
Iowa,  will  place  registering  meters  on  all  of  its 
telephones.  ,     ^  ,     ,  „  , 

The  Stratford  (Iowa)  Telephone  Company  has 
elected  C.  Williams  as  president  and  S.  Secdlund 
1^  sccrcttirv. 

The  Mutual  Telephone  Company  will  build  a  line 
this   fall   from  Reinbeck,   Iowa,  to   Cedar  Falls. 

The  Northwestern  Telephone  Exchange  Company 
has  completed  arrangements  to  connect  wjth  the 
Buxton  Telephone  Company  of  Buxton,  N.  D.,  add- 
ing 1,200  subscribers  available  to  its  lines.  The  com- 
pany'is  about  to  install  a  new  switchboard  on  the 
central-energy  system  for  its  local  exchange  at  Still- 
water, Minn.,  and  is  also  arranging  to  extend  its 
lines  from  Jamestown  to  Mandan.  N.  D. 

The  Nebraska  Telephone  Company,  which  was  re- 
cently granted  a  franchise  in  Deadwood,  S.  D.,  has 
begun  the  construction  of  a  modern  local  exchange 
to  cost  $30,000. 

The  Dakota  Telephone  Company  proposes  to  ex- 
tend its  line  from  Linton,  N.  D.,  to  Hazelton  next 
year.  .... 

The  Farmers'  Telephone  Company  will  string  a 
through  wire  from  Alma  Center  to  Whitehall,  Wis., 
and  expects  to  incorporate,  into  one  all  the  farmers' 
companies  in  the  county. 

The  Freeman  Rural  Telephone  Company  has  been 
formed  at  Freeman,  S.  D. 

The  McLeod  County  Telephone  Cogipany  of  Glen- 
coe,  Minn.,  has  installed  a  local  exchange  at  Plato, 
Minn. 

The  Rost  Telephone  Company,  a  rural  line,  has 
built  into  Lakefield.  Minn.,  and  effected  a  connec- 
tion with  the  Lakefield  Telephone  Company. 

The  Alpena  Telephone  Company  of  Alpena,  S.  D., 
has  been  formed  by  A.  F.  Smith,  J.  M.  Johnson 
and  R.  E.  Dye. 

C.  C.  Dalrymple  of  Casselton,  N.  D.,  contemplates 
establishing  a  local  exchange  for  Page,  N.  D.,  if 
arrangements  can  be  made  with  the  long-distance 
department  of  the  Northwestern  Telephone  Exchange 
Company   for  connections'. 

The  Valiey  Telephone  and  Telegraph  Company  has 
been  granted  a  franchise  at  -De  Pere,  Wis.,  for  an 
Independent   local   exchange. 

The  Elk  Mound  (Wis.)  telephone  line  is  com- 
pleted to  Fall  City,  and  plans  are  being  made  to 
continue  it  to  Louisville  and   Downsville. 

The  Citizens'  Telephone  Company  of  Sheboygan, 
Wis.,  which  recently  absorbed  the  telephone  lines 
of  Sheboygan,  Sheboygan  Falls,  and  toll  lines  in  the 
county,  will  extend  the  toll  lines  from  Random  Lake 
to  Fredonia. 

E.  Pieplow  has  been  granted  a  franchise  at  Del- 
mont.  S.  D.,  for  a  local  teleohone  exchange,  condi- 
tional on  work  being  started  in  three  months,  and 
completed  within  six  months.  R    _ 


Indiana  Telephone  Items. 

■  The  Green  Castle  Telephone  Company  gave  a 
"hickory  nut  outing"  to  its  day  operators  on  Oc- 
tober I2th.  The  employes  left  the  office  at  noon. 
An  elaborate  lunch  furnished  by  the  company  was 
spread   on  the  autumn   leaves  in  the  country. 

Much  feeling  has  developed  at  Union  City  over 
the  apparent  determination  of  the  Central  Union 
Teleplione  Company  to  employ  only  men  as  man- 
agers of  exchanges.  Miss  Lola  Farra  has  been 
dismissed,  and  the  cause  assigned  is  that  she  is  a 
woman. 

The  Central  Union  Telephone  Company,  whose 
franchise  in  the  city  of  Wabash  expired  several 
months  ago.  and  which  has  been  operating  since 
through  sufferance,  has  been  given  a  new  franchise 
by  the  council  covering  a  period  of  10  years.  E.  M. 
Bostwick,  the  local  manager,  says  the  company  will 
entirely  relniild  its'  olant  at  Wabash,  which  has 
fallen  into  decay,  and  will  enter  on  a  ficht  with  the 
Home  Telephone  Company,  which  controls  the  local 
field,   for   business. 

The  Southern  Indiana  Independent  Telephone  As- 
sociation, of  which  Charles  D.  Knocfel  of  New  Al- 
bany is  vice-president,  will  hold  its  annual  conven- 
tion at  Evansville  on  November  nth.  Independent 
systems  are  being  established  in  many  of  the  towns 
in  this  section  and  by  mutual  arrangements  telephone 
calls'  are  interchangeable  and  service  can  be  fur- 
nished throughout  southern  Indiana  over  the  various 
.systems.  Elaborate  arrangements  are  being  made 
to  entertain  the  members  and  visitors.  The  Inde- 
pendent company  in  New  Albany  has  cable  con- 
nections with  the  Independent  system  in  Louisville, 
and  by  means  of  these  two  systems  long-distance 
connections  can  be  made  between  the  towns  in 
souihern  Indiana  and  Kentucky. 

The  directors  of  the  Delaware  and  Madison 
County  Telephone  Companv  and  the  Gas  Belt  Con- 
struction Company  held  a  conference  in  Muncic  last 


week.  The  meeting  was  called  to  make  arrange- 
ments for  the  beginning  of  an  extended  system  of 
telephone  lines  which  will  extend  through  both 
counties  and  connect  with  all  the  important  points'. 
It  is  said  to  be  the  intention  of  the  company  to 
establish  a  new  system  whereby  farmers  will  have 
toll-line  connections  with  the  various  other  systems 
without  additional  cost.  This  company  has  put  in 
an  underground  system  in  Muncie  and  is  now  offer- 
ing strong  competition  to  other  companies.  F. 


Kentucky  Telephone  Happenings. 

A  commotion  has  been  raised  at  Lagrange  over  the 
action  of  the  Cumberland  Telephone  and  Telegraph 
Company  in  advancing  the  rates  75  cents  a  month. 
It  is  charged  that  the  company  also  attempted  to 
add  subscribers  to  party  lines  in  violation  of  the 
contracts  held  by  persons  already  using  the  ■lines. 
In  consequence  of  the  trouble  30  subscribers  have 
agreed  to  have  their  telephones  taken  out,  and  the 
Home  Telephone  Company  has  been  invited  to  ex- 
tend its  line  from  Louisville  to  that  place.  While 
no  answer  has  been  given  to  this  proposition,  an 
effort  will  be  made  to  have  it  done. 

Twenty  girls  in  the  operating  room  of  the  East 
Tennessee  Telephone  Company  at  Paducah  went 
on  a  strike  as  the  result  of  a  change  in  the  office  of 
chief  operator.  M'.  S.  Peacock  was  recently  suc- 
ceeded in  that  place  by  Mrs.  M.  A.  Fleming  of  New 
Orleans.  The  company  sent  a  number  of  girls  from 
the  Nashville  office,  but  many  of  the  others  went 
back  to  work  before  their  places  were  filled.  Three 
of  the  leaders  were  discharged. 

All  bids  for  a  telephone  franchise  at  Covington 
have  been  rejected  by  the  City  Council  of  Covington 
on  the  ground  that  they  were  irregular.  The  Ken- 
tucky Telephone  Company  and  the  North  Kentucky 
Telephone  Company  were  the  chief  bidders. 

John  Knecht  has  brought  suit  against  the  Home 
Telephone  Company  of  Louisville  to  recover  $5,000 
damages  on  the  charge  of  false  arrest.  Some  time 
ago  he  cut  down  poles  of  the  defendant  which  were 
placed  in  front  of  his  property,  claiming  the  com- 
pany had  no  right  to  place  them  there  without  his 
nermission.  He  was  arrested  on  the  charge  of  ma- 
licious destruction  of  property,  but  the  grand  jury 
failed   to   find   a   bill   against  him.  C. 


Federal  Telephone  Creditors  Extend 
Time. 

An  important  meeting  of  the  creditors  of  the 
Federal  Telephone  Company  was  held  on  October 
13th,  when  it  was  unanimously  agreed  to  extend  the 
time  for  payment  of  the  claims  to  April  i,  1905. 
The  meeting  was  called  at  the  suggestion  of  H.  R. 
Newcomb,  Henry  A.  Everett  and  F.  S.  Dickson, 
who  stated  that  one  creditor  had  secured  judgment 
and  threatened  execution,  and  others  had  signified 
their  intention  to  sue.  It  was  therefore  thought  best 
to  call  a  meeting  that  the  interests  of  all  of  the  cred- 
itors might  be  protected.  It  was  shown  that  during 
the  last  iS  months  the  syndicate  had  reduced  the  in- 
debtedness $12,000,000  and  had  put  $2,000,000  into 
new  properties.  The  syndicate  now  owes  about 
$4,500,000,  of  which  the  Federal  Telephone  Company 
owes  about  $3,000,000,  having  reduced  its  debts  from 
$4,200,000  by  the  exchange  of  properties  and  the  sale 
of  plants.  Of  the  indebtedness  of  the  Federal  about 
$1,800,000  is'  due  to  outsiders  and  the  remainder  is 
owed  to  the  various  members  of  the  Everett -Moore 
syndicate. 

The  bankers'  committee  will  be  superseded  by  a 
committee  just  appointed,  consisting  of  H.  R.  Hol- 
comb,  I-Ienry  A.  Everett  and  F.  S.  Dickson.  The 
escrow  funds  in  the  hands  of  the  bankers'  committee 
are  transferred  to  this  committee.  President  Dick- 
son of  the  Federal  said :  "Long  before  this  agree- 
ment expires',  the  principal  and  interest  of  the  Fed- 
eral debt  will  be  paid  by  the  sale  of  properties  and 
securities.  It  puts  us  in  splendid  position  to  finish 
the  operations  we  now  have  under  way  and  the 
plants  will  be  developed  to  their  greatest  earning 
capacity." 


Ohio  Telephone  Notes. 

At  a  recent  meeting  of  the  directors  of  the  City 
and  Suburban  Telegraph  Association.  Cincinnati,  it 
was  decided  to  issue  4,851  shares  of  the  stock  of 
the  company  to  stockholders.  This  means  that  the 
outstanding  capital  of  the  company  will  be  increased 
by  $242,550.  This  stock  will  be  given  to  stockhold- 
ers at  par  in  the  proportion  of  one  share  of  new 
stock  for  every  15  shares  of  old  stock.  The  pro- 
ceeds from  the  sale  of  the  new  stock  will  go  toward 
defraying*  expenses  connected  w'ith  the  construction 
of  new  exchange  equipment.- extending  subways  and 
pole  lines  and  to  pay  accounts  for  supplies  necessary 
for  these  improvements.  The  stock  of  the  telephone 
company  is  selling  about  165,  and  at  this'  price  the 
right  of  the  stockholders  to  subscribe  to  the  new 
stock  is  very  valuable. 

The  West  Milton  Home  Telephone  Company  has 
nurchased  the  plant  of  the  Progress  Telephone  and 
Telegraph  Company.  The  former  company  has  in- 
creased its  caoital  stock  to  $60,000.  C.  E.  Emerick, 
formerly  of  Troy,  was  the  principal  shareholder  in 
the  Progress  comnany.  and  \yill  be  secretary  and 
manager   of    the    West    Milton    company. 

The  Springfield  and  Xenia  Telephone  Company, 
nf  which  Asa  S.  Bushnell  is  the  nrincipal  stockholder, 
filed  a  mortgage  on  October  T6th  for  $750,000  to  tli<? 
Cleveland  Trust  Company.  ,  The  system  is  now  h-^hig 
built.  H.  " 


Southeastern  Telephone  Developments. 

.An  im])ortant  concern  has  recently  been  char- 
tered at  Henderson,  N.  C,  having  the  nrivilege  of 
buying  up  all  of  the  lines  in  North  Carolina.  The 
comipany  is  known  as  the  Home  Telephone  and  Tele- 
graph Companv  and  has  an  authorized  capital  of 
$500,000,  of  which  over  $200,000  has  been  sub- 
scribed. W.  T.  Gentry  of  Atlanta  is  one  of  the 
largest  stockholders.  The  company  proposes  to  make 
a  combination  of  telephone  and  possibly  of  tele- 
graph lines. 

The  Common  Council  of  Manchester,  Va.,  has 
sold  a  telephone  franchise  to  the  Southern  Bell  Tel- 
ephone Companv  for  $25  and  an  ordinance  has  been 
passed  along  lines  previously  agreed  upon.  The 
matter  has  been  sent  to  the  board   for  concurrence. 

Dr.  R.  S.  Nolen  of  Equality,  Ala,,  has  succeeded 
in  establishing  about  100  miles  of  telenhone  lines  in 
that  section  and  it  is  said  that  100  farmers  in  the 
rural  districts  have  subscribed  to  the  service. 

The  Sumter  Teleohone  Mamufacturing  Comnanv 
of  Sumter,  S.  C.  has  recently  completed  n  large 
addition  to  its  already  prosperous  plant.  Several 
new  types  of  instruments  will  be  turned  out.         L. 


The  Orangeburg  and  Raymond  Telephone  Com- 
pany of  Ornngeburg.  S,  C,  organized  by  E.  L.  Cul- 
ler, J,  G.  Smith  and  W.  W.  Culler,  has  been  in- 
corporated.   The  capital  is  $1,000, 


GENERAL  TELEPHONE  NEWS. 

It  is  rumored  that  another  telephone  line  is  to 
be  constructed   in   Saltillo,   Mexico. 

Captain  Nels  Anderson,  owner  of  the  tug  Thomas 
Thompson,  has  secured  a  contract  from  the  govern- 
ment to  lay  a  cable  from  Mainland,  Door  C^ounty, 
Wis.,   to   Plum  Island,   for  telephone  connection. 

An  ordinance  has  been  passed  by  the  council  of 
Hopkinsville,  Ky.,  for  the  sale  of  a  franchise  for  a 
telephone  system.  It  provides  that  charges  for  serv- 
ices shall  be  at  least  50  cents  a  month  lower  than  the 
present  prices. 

The  Williamson  and  Adjoining  Counties  Telephone 
Company  is  the  name  of  a  new  company  organized 
at  Carterville,  III.,  by  J.  H.  Grain,  J.  Cox  and  R.  F. 
Martin.  A  telephone  system  is  to  be  operated  in 
the  territory  named. 

R.  F.  Hamblin  has  tendered  his  resignation  as 
general  manager  of  the  Toledo  (Ohio)  Home  Tele- 
phone Company.  The  company  at  its  last  meeting 
did  not  accept  the  resignation.  Mr.  Hamblin  has 
been  general  manager  of  the  company  for  over  a 
year,  and  has  been  very  successful. 

It  is  announced  that  the  Co-operative  Telephone 
Company  of  Detroit  has  made  arrangements  by 
which  connectimi  will  be  made  with  the  Pontiac 
Independent  Telenhone  Companv.  to  secure  connec- 
tion from  Detroit,  together  with  service  over  all 
Independent  wires  centering  at  Pontiac.  It  is  be- 
lieved the  building  of  the  new  line  from  Detroit 
to  Pontiac  will  be  commenced  at  once. 

A  telephone  company  has  been  organized  with  a 
capital  stock  of  $150,000  at  Abilene,  Kan.  C.  P. 
Dewey,  a  wealthy  ranch  owner,  is  president  of  the 
company;  C.  K.  Brown  of  Abilene,  secretary,  and 
J.  W.  Smith  of  Minneapolis,  treasurer.  The  com- 
pany has  material  in  readiness  for  the  construction 
of  an  extensive  toll-line  system,  including  a  line  to 
Kansas   City. 

The  lease  bv  the  Vallev  Telephone  Companv  of 
the  new  state  lines  built  from  Detroit  to  Flint,  Mich., 
and  from  Flint  to  neighboring  points,  some  five 
vears  ago,  has  just  expired  and  the  lines  have  passed 
into  the  control  of  the  Michigan  (Bell)  Telephone 
Company,  to  which  corporation  they  were  sold  three 
or  four  years  ago.  subject  to  the  lease  held  by  the 
Valley  company.  This  change  in  the  local  telephone 
situation  deprives  the  Valley  company  of  communi- 
cation with  Atlas.  Davison.  Flushing.  Goodrich, 
Grand  Blanc  and  Lapeer,  Mich.,  but  the  comnany 
already  has  a  line  of  its'  own  built  half  way  to  Flush- 
ing, and  proposes  to  take  care  of  the  other  places 
named  as  fast  as  it  can  get  to  them. 

Anyone  who  has'  ever  worked  around  the  dis- 
tributing frames  and  relav  racks  in  a  telephone  ex- 
change and  has  been  bothered  to  the  noint  of  des- 
peration by  a  lamn  cord  several  yards  in  length  will 
appreciate  a  simple  device  wdiich  should  prove  very 
convenient.  The  device  consists  of  double  trolley 
wires  hung  above  the  racks  and  connected  to  the 
lighting  circuit.  A  small  wooden  carriage  is  hung 
from  four  metallic  arms  supported  by  wheels  run- 
ning on  the  wires'.  Wires  lead  from  the  wheel  axles, 
to  a  terminal  from  which  is  suspended  a  short  lamp, 
cord.  The  short  cord  presents  no  difficulty  in  reach- 
ing in  and  out  among  the  bays  with  the  light,  andl 
can  be  moved  around  from,  point  to  point  by  means 
of  the  trolley  carriage. 


October  24,   1903 

Private  Automatic  Telephone  Exchange 
at  the  University  of  Chicago. 

The  new  School  of  Education  Building  recently 
erected  for  the  University  of  Chicago  is,  in  archi- 
tectural design,  thoroughly  in  keeping  with  the 
strilcing  surroundings,  and  both  in  this  respect  and 
in  the  matter  of  up-to-date  equipment  forms  a  val- 
uable addition  to  the  university  group.  It  will  be 
devoted  to  the  study  of  the  latest  and  most  approved 
leaching   methods. 

The  electrical  equipment  of  the  building  includes, 
among  otlier  things,  a  Strowger  automatic  telephone 
system  installed  by  the  Automatic  Electric  Company 
of  Chicago,  which  is  giving  good  service,  enabling 
department  to  he  brought  into  immediate  com- 
munication with  department,  and  all  with  the  gen- 
eral oflice.  John  Wright,  chief  engineer  of  the 
Uni\'ersity,  having  subjected  the  switchboard,  tele- 
phones and  other  apparatus  to  a  searching  test,  has 
pronounced  the  service  satisfactory,  and  has*  ac- 
cordingly accepted  the  e-Kchange  in  behalf  of  the 
University. 

This  system  is  of  the  same  type  as  that  of  the 
lo.ooo-station  exchange  now  being  installed  in  Chi- 
cago by  the  Illinois  Telephone  and  Telegraph  Com- 
pany. The  necessity  of  calling  upon  a  "central  girl" 
to  secure  connection  with  the  person  desired  is  en- 
tirely dispensed  with.  Every  subscriber  becomes  his 
own  operator,  and,  as  such,  has  merely  to  manipu- 
late a  dial,  a  few  and  simple  movements  of  which 
and  the  pushing  of  a  ringing  button,  will  place  him 
in  direct  communication  with  any  subscriber  con- 
nected with  the   exchange. 

The  operation   of   "calling  up"   a  person   for  c'on- 
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line  a  number  of  steps  corresponding  to  the  number 
of  impulses,  the  plunger  being  connected  to  a  pawl- 
and-ratchet  mechanism  which  allows  it  to  go  only 
so  far  at  each  impulse.  Suppose  the  number  called 
is  63.  The  first  rotation  of  the  subscribers'  disk 
brings  the  plunger  up  six  steps.  The  contact  arm 
on  the  plunger  is  now  at  a  height  such  that  if  it  be 
swung  around  it  would  be  capable  of  resting  on  any 
of  the  contact  points'  leading  to  lines  60  to  69,  in- 
clusive. The  ne.xt  rotation  of  the  disk  rcivolvos  the 
contact  arm  three  points,  and  contact  is  then  made 
with  line  63,  the  desired  number.  If  the  line  is 
busy  the  calling  subscribers'  line  is  automatically 
connected  with  the  usual  "busy"  signal. 

The  unfilled  spaces  on  the  board  allow  for  the 
expansion  of  the  sj'stem  to  a  capacity  of  90.  This 
increase  may  be  accomplished  by  the  mere  addition 
of  the  necessary  switches.  On  the  right  of  the 
switchboard  may  be  seen  the  apparatus  incidental 
to  the  exchange — i.  e.,  two  pole  changers  for  ring- 
ing the  bells  and  giving  the  "busy"  signal,  the  one 
being  held  in  reserve  in  case  the  other  is  out  of 
service ;  the  switches  for  charging  the  batteries  and 
feeding  the  board,  and  the  resistance  lamps  which 
lie  in  the  charging  circuit,  cutting  the  volume  of 
current    to    proper   proportions.      The    only    portions 


Mueller  Act  to  Be  Voted  on  in  Chicago. 

The  City  Council  of  Chicago  has  passed  the  ordi- 
nance submitting  the  Mueller  municipal-ownership 
act  to  a  vote  of  the  people  at  (he  election  next  spring. 
The  ordinance  wihich  gives  the  citizens  of  Chicago  a 
chance  to  make  the  Mueller  law  effective  in  this 
city  was   passed  by  a  vote  of  ()(>  to  o. 

Aside  from  a  few  explanatory  remarks  concerning 
the  purpose  of  the  ordinance  there  was  no  discus- 
sion, and  the  fact  that  the  ordinance  was  unani- 
mously passed  offers  no  assurance  of  a  speedy  agree- 
ment being  reached  between  the  city  aind  the  street- 
railway  interests  concerning  franchise  extension. 
A  conference  has  been  arranged  which  has  for  its 
object  the  bringing  of  the  Union  Traction  Company 
and  the  Chicago  City  Com^iany  together  that  nego- 
tiations may  he  opened  between  the  city  and  the 
two  companies  at  the  same  lime. 

It  is  reported  that  trouble  is  brewing  in  eastern 
financial  circles  which  are  interested  in  the  Union 
Traction  Company,  and  the  sentiment  there  is  said 
to  favor  a  test  of  the  legality  of  the  99-year  claims 
in   the  court. 


Burglars  Use  Motor  to  Open  Safe. 

A  few  nights  ago  a  daring  attempt  was  made  to 
rob  the  safe  of  a  Chicago  meat  market,  and  the 
means    used    by    the    burglars    were    quite    unusual. 


F!g. 


Office  Desk  Set. 


Wall  Instrument  in  Recitation  Room. 
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versation  is  very  simple  and  can  be  performed  with 
expedition.  The  dials  are  each  provided  with  10 
holes,  ranged  on  the  arc  of  a  circle  and  just  the 
right  size  to  admit  the  finger.  The  holes  are  num- 
bered from  one  to  naught,  and  a  stationary  stop  is 
placed  for  the  finger  just  below  the  holes.  To  call 
any  number  the  finger  is  placed  successively  in  the 
holes,  the  figures  opposite  which  represent  the  digits 
of  the  number  called,  in  their  proper  order.  The 
disk  is  rotated  each  time  till  the  finger  comes  to  the 
uop.  it  then  being  allowed  to  swing  back  to  the 
initial   position. 

.As  the  disk  swings  back  impulses  are  sent  out 
over  the  line  corresponding  in  number  to  the  num- 
ber of  hole  in  whicn  the  finger  was  inserted.  .  The 
impulses  over  the  line  operate  in  succession  the  ap- 
paratus at  the  central  station  which  connects  the 
two  parties. 

One  of  the  accompanying  illustrations  fFig.  3) 
is  taken  from  a  photograph  of  the  switchboard  lo- 
cated on  the  first  floor  of  the  School  of  Education 
Building.  This  board  consists  of  seven  iron  shelves 
supported  by  standards  of  the  same  material.  These 
shelves  serve  as  a  support  to  the  switches,  six  of 
them  being  given  over  to  the  selectors  or  sub- 
scribers' switches,  and  the  remaining  one — the  low- 
est— to   the   connectors. 

The  first  movement  of  the  subscribers'  dial,  by 
means  of  the  current  impulses  in  the  line,  steps  up 
a    solenoid    plunger   in   the    selector   switch   of   that 


of  the  apparatus  not  shown  are  a  26-cell  storage 
battery  of  52  volts,  necessary  for  operating  the 
switches,  and  a  Cook  distributing  frame  located  di- 
rectly behind  the  switchboard. 

Fig.  I  is  a  view  in  the  office  of  Mr.  Jackman. 
dean  of  the  College  of  Education,  showing  one  of 
the  handsome  desk  sets,  by  means  of  which  Mr. 
Jackman  is  enabled  to  place  himself  into  immediate 
and  private  communication  with  any  department  in 
the  building.  Fig.  2  was  taken  in  one  of  the  reci- 
tation rooms  and  shows  one  of  the  wall  telephones, 
which    are   in  general   use   throughout  the   building. 

This  departure  of  the  University  of  Chicago,  in 
in.stituting  the  automatic  system  in  this,  one  of  its 
largest  and  most  beautiful  buildings',  is  only  in  har- 
mony with  its  declared  policy  of  equipping  itself 
in  all  its  departments  and  branches  with  apparatus 
and  machinery  of  the  latest  and  most  advanced  type. 
However,  it  is  not  the  first  of  the  universities  to 
adopt  the  automatic  idea  for  its  telephone  system, 
for  the  University  of  North  Dakota  over  a  year  ago, 
and  the  University  of  Illinois  just  recently,  installed 
like  .systems,  the  former  with  a  capacity  of  35  and 
the  latter  with  a  capacity  of  50  stations.  The  uni- 
versities, too,  of  Notre  Dame,  Purdue  and  Michi- 
gan have  shown  interest  in  the  system  and  have 
secured  small  exchanges  for  the  use  of  their  students 
in   the    departments   of   telephone   engineering. 

The  contract  for  the  electrical  equipment  of  the 
new  building  was  carried  out  by  the  Arthur  Frantzen 
Company   of   Chicago. 


Fi«,  3.     Switcliboard  Apparatus, 
CHICAGO. 

The  thieves  entered  the  shop  at  10  o'clock  at  night 
through  a  rear  window.  After  turning  on  three 
electric  lights  in  the  rear  of  the  shop  they  proceeded 
to  connect  a  small  electric  motor,  which  they  carried 
with  them,  to  the  electric  feed  wires  at  the  back 
of  the  building  used  to  run  a  laundry  next  door. 
Things  were  then  ready  for  operation,  and  the  rob- 
bers, by  attaching  a  drill  to  their  motor,  soon  had 
several  holes  drilled  through  the  safe  door,  enabling 
them  to  blow  it  open  with  ease.  This  was  all  done 
in  view  of  passers-by.  some  of  whom  gave  the  alarm 
and'  the  men  were  driven  away  without  securing  any 
plunder.  They  left  their  motor  and  also  a  dozen 
drills  of  assorted  sizes. 


Electric  Railway  Gets  Passenger 
Business. 

According  to  the  daily  papers,  a  contest  between 
the  steam  railroads  and  long-distance  electric  lints 
took  place  in  Indianapolis  when  the  delegates  to  the 
national  encampment  of  the  Union  Veterans'  Legion 
went  to  Dayton,  Ohio,  by  tixilley.  The  members  of 
the  legion,  it  is  said,  first  asked  the  steam  railroads 
for  a  special  rate,  which  was  refused.  Then  they  went 
to  the  Indianapolis  and  Eastern  electric  road  ofiicials 
and  secured  transportation  to  their  encampment  at 
half  the  rate  charged  by  the  steam  roads.  When 
the  railroad  officials  beard  what  had  been  done  they 
tried  to  make  amends,  ofiferihg  to  grant  the  rate 
asked.  The  veterans  left  for  Dayton,  however,  over 
the   electric  line. 
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Reminiscences  of  an  Electrical  In- 
spector. 

By  Clark  C.  Haskins. 
Part   II. 

PrubabJy  llie  tiiiic  of  llic  inspector'i  greatest  vigi- 
lance is  during  the  liolidays.  Every  dealer  wlio 
can  possibly  accomplisli  it  endeavors  to  produce 
startling  effects  in  his  -showcase  or  window  liy  till- 
ing it  with  cotton,  gauze,  tinsel  and  the  like,  ig- 
norant or  regardless  of  the  danger  which  an  electric 
spark  froiu  crossed,  overheated  or  poorly  spliced 
wires  may  threaten  the  pretty  little  snow  scene  with 
its  Santa  Claus,  and  possibly  some  moving  object — 
a    waterwheel.  a    windmill,   perhaps,   in  action. 

These  displays  are  like  mushrooms^they  spring 
up  in  a  night,  a  surprise  to  the  inspector  as  well  as 
the  public.  The  inspector  requires  to  see  the 
-wiring,  the  joints,  the  insulation — an  almost  im- 
possible accomplishment,  without  tearing  out  the 
entire  structure.  The. moving  portions  have  been 
■  invented"  probably  by  one  of  that  fraternity  which 
I  have  called  P.  L.  electricians,  and  quite  likely 
violate  the   commonest    rules   for  safety. 

Finding  a  show  window  with  yard  upon  yard  of 
llexible  cord  in  it,  the  inspector  reiuonstrates  with 
the  proprietor,  who  first  tells  him  that  the  installa- 
tion is  only  temporary.  This  excuse  pronounced 
inadequate,  the  olifender  says,  "Well,  I  am  no  worse 
than  lots  of  fellows  down  on  Slate  Street  whose 
\vindows  are  full  of  cord." 

Inspector  (pulling  out  a  note  book) — Their  names, 
please. 

Proprietor — Oh,  I'm  not  going  back  on  my 
friends.     Find  them   without   my   help. 

Inspector — .'\1I  right.  When  I  find  them  1  will 
order  the  cord  out.  I  have  found  this.  Take  it 
(ml. 

This  .^orl  of  anonymous  information  is  constantly 
ccnnng  tt>  the  ears  of  the  inspector,  who  is  bound 
to  follow  it  up,  too  often  to  learn  that  be  has  been 
misled — often   maliciously. 

.'\n  unknown  individual  dropped  into  the  office 
one  day  and  asked  if  .:a  certain  playhouse  had  a 
permit  to  use  an  electrical  Ferris  wheel  in  the 
play  which  would  open -that  eveniiig.  An  inspector, 
ibe  first  in,  went  to  the  place,  and,,  entering  at  the 
stage  door,  looked  anxiously  for  the  wheel,  but 
couldn't  find  it.  The  property  man  showed  him  the 
(,>nly  wh^l   in  the  play — a  wheelbarrow. 

The  rules  governing  inspections  are  so  ditTerent  in 
Chicago  from  those  of  eastern  cities,  that  it  has  not 
been  uncommon  that  electrical  apparatus  which  has 
been  accepted  in  some  eastern  city  will  not  stand 
the  test  under  Chicago's  rules.  1  call  to  mind  the 
entire  electrical  eiTects  of  one  play,  condemned,  and 
re(|uired  to  be  reconstructed  throughout  before  per- 
mission was  given  for  its  use,  and  in  numberless  in- 
stances changes  of  a  minor  character  have  been 
ordered. 

I  had  been  at  considerable  pains  to  get  a  play- 
house in  shape  to  permit  a  certificate,  and  was  con- 
gratulating myself  on  my  success.  It  was  a  short- 
lived triumph.  Two  weeks  after  the  certificate  was 
issued,  a  play  known  to  showmen  as  a  tank  play 
was  advertised.  A  hugh  tank  filled  with  water 
covered  nearly  the  entire  stage,  and  the  water,  what 
with  leaks  and  slopping,  thoroughly  wet  down  all 
the  wires  beneath  the  stage,  and  reduced  the  insu- 
lation test  to  less  than  a  comparatively  few  ohms, 
'i'bc  whole  work  had  to  be  largely  overhauled.  For 
several  days  the  manager  made  remarks  almost  hot 
enough  to  dry  the  basement ;  but  not  quite. 

While  on  the  subject  of  theaters,  I  may  relate 
an  instance  where  overcaution  came  very  near  be- 
ing disastrou.s.  The  manager  of  the  concern  which 
installed  and  wired  the  plant  lined  the  cutout  box, 
door  and  all  complete,  with  tin,  a.s  a  precaution 
against  fire!  On  the  completion  of  the  work  a 
test  was  made,  and  the  tin-lined  box  was  found 
to  be  on  fire.  The  door  shut  on  a  screw ;  a  short- 
circuit  was  caused  and  a  little  blaze  resulted,  with- 
out damage;  but  asbestos  took  the  place  of  tin  in 
all   subsequent   cutout  and  switch   boxes. 

At  another  playhouse  one  evening  about  9:45  the 
primary  and  secondary  of  a  transformer  became 
crossed,  and  the  smoke  arising  instigated  some  in- 
dividual with  more  zeal  than  knowledge  to  throw 
a  pail  of  water  upon  the  transformer.  That  indi- 
vidual, from  some  cause  unknown  to  him  at  the 
time,  threw  the  pail  over  his  head  and  sat  down 
suddenly  quite  exhausted  with  the  effort :  the  fuses 
l)lew  out,  and  the  house  was  instantaneously  left  in 
pitchy  darkness.  Gas  was  substituted,  and  the  play 
went  on. 

Fires  from  jjoor  construction,  poor  mtilerial,  in- 
ferior insulation,  elc,  were  in  former  days  more 
frequent  than  now,  and  the  number  of  fires  falsely 
attributed  to  electricity  is  not  nearly  as  plenty  as 
during  the  early  days  of  electric  lighting  and  power. 


I  have  investigated  many  such  where  no  wires  had 
ever  been  used  for  current,  and  have  had  difiiculty 
in  proving  that  ■  an  iron  stove-pipe  wire  was  not 
guilty.  In  one  case  I  was  called  .upon  to  prove  that 
a  Laclanche  battery  of  three  cells  did  not  set  a 
bouse  on  fire,  and  I  was  once  asked  by  an  insur- 
ance adjuster  if  it  was  not  possible  there  might  have 
been  some  current  left  over  from  11  o'clock,  when 
the  dynamo  was  shut  down,  until  two  o'clock  when 
the   fire  declared    itself. 

Imperfectly  constructed  switches  which  were  left 
partially  on  were  responsible  for  many  outside 
alarms,  but  the  resistance  bo.xes  for  small  motors 
were  blainable  for  many  an  early  morning  blaze 
and  a  visit  from  the  fire  department.  The  rules 
governing  the  construction  of  such  boxes  have  cured 
that  fault,  A  new  use  for  resistance  coils  was  dis- 
covered one  day  when  they  had  been  found  useful 
for  drying  dish  cloths  in  a  hotel  basement. 

An  alarm  of  fire  was  sounded  early  one  morning, 
the  seat  of  which  was  in  the  basement  of  a  drug 
store  in  the  heart  of  the  city.  The  department  cut 
the  wire,  a  series  arc  circuit,  which,  of  course,  cut 
off  all  the  patrons,  some  20  or  30,  and  the  line  men 
lost  no  time  getting  round  to  it.  The  fire  in  the 
mean  lime,  before  the  arrival  of  the  engines,  had 
been  extinguished  by  a  young  clerk  with  a  soda 
fountain.  A  teiliporary  meiid  was  made,  and  a 
promise  to  make  a  permanent  repair  before  noon. 
-At  2:30  I  called  there  with  an  insurance  man,  and 
nothing  had  been  done  by  the  lighting  people.  I 
looked  upon  it  as  a  case  requiring  heroic  treatment. 
Calling  for  an  axe,  which  the  boy  handed  me  under 
protest,  averring  that  I  would  be  killed,  I  told  him 
10  get  another  soda  fountain  read}'.  I  cut  the  wire, 
and  the  arc.  which  lasted  but  an  instant  before  the 
dynamo  was"  shut  down,  'set  fire  to  the  woodwork 
and  frightened  the  insurance  man  badly.  It  was 
soon  out,  however,  by  the  aid  of  the  soda  fountain, 
and  we  sat  down  to  await  the  arrival  of  the  repairers. 

More  interesting  -was  the  case  when,  looking  out 
of  an  ofiice  at  the  top  of  a  six-story  building  I  saw 
a  man  running  with  a  pail  for  water.  I  asked, 
"Where  is  the  fire?"  "In  that  distribution  rack; 
all  the  wires  are  burning!"  The  dynainos  were  a 
block  and  a  haJf  away.  'J'be  engineer,  who  knew  me, 
obeyed  my  order,  "Shut  down  everything!  Your 
tower  is  on  fire!"  His  promptness  saved  a  prospect 
for  a  bad  conllagration,  for  no  less  than  three  places 
bad  conmienced  to  blaze.  I  have  wondered  since 
how  he  knew-what  I  said,  with  my  breath  coming 
in  gasps,  after-,  having  made  good  speed  down  five 
flights  imd  a  block  and  a  half  through  a  muddy 
alley. 

Not  a  few  electric  fii"es  ha\e  occiu'red  through 
nails  driven  into  moulding,  and  I  once  found  a 
telephone  wire  stapled  on  such  a  piece  of  electric- 
light-wire  covering. 

Dead  wires,  too,  are  a  menace.  They  are  nearly 
always  in  contact  with  pipes  or  other  ground  con- 
nections, and  are  almost  never  removed  when  out 
of  use.  In  groping  through  the  cellar  of  a  hotel 
I  once  found  a  perfect  tangle  of  s.ucb  abandoned 
wires,  and  called  the  attention  of  the  proprietor  to 
the  danger.  He  was  at  a  loss  wdiat  to  do.  so  I 
took  the  job  off  his  hands,  aitd  gave  it  to  an  old 
line  man,  who  cleaned  out  all  the  dead  wire  of  all 
sizes  from  No.  6  B.  &  S.  down  to  paraffined  bell 
wire,  and  he  afterward  showed  me  an  overcoat 
which  he  said  he  purchased  with  the  proceeds  of 
his    Wire    sale. 

I  investigated  a  fire  on  one  occasion,  occm-ring 
at  the  dynamo,  which  had  been  shut  down  a  week. 
I  had  hard  work  to  show  that  a  pile  of  rags  left  by 
the  engineer  had  set  the  fire  through  spontaneous 
combustion — another  case  of  current  left  over. 

The  hardest  class  of  citizens  to  convince  "against 
their  will"  are  those  who  have  been  tbroLigb  col- 
lege, have  some  initials  after  their  names,  whose 
ipse  dixit  is  >apparent  in  their  every  mo\e.  In 
going  over  an  installation  presided  Qver  by  one  of 
these  dignitaries,  I  called  his  attention  to  the  tinsel 
which  was  being  profusely  hung  and  spread  around 
the  lamps,  as  being  dangerous.  He  knew  better, 
and  was  berating  me  soundly  for  undertaking  to 
dictate  to  him,  when  suddenly  directly  behind  us 
corroliorative  proof  of  my  statement  nearly  scared 
the  gentleman  into  a  fit,  and  he  at  once  ordered  all 
the  tinsel  ttway  from  the  lamps.  Anything  ftu'tber 
that  1  ordered  done  was  at  once  attended  to  without 
a   murmur. 

^I'bere  was  an  arc-light  wire  crossing  abo\c  a 
shed  used  for  drying  clothes,  and  the  new  girl  un- 
dertook to  utilize  the  wire  line  in  preference  to 
putting  up  the  rope.  She  received  a  gentle  reminder 
with  the  first  wet/  garment  which  touched  the  wire, 
and  sat  down  to  rcsl.  She  told  her  mistress  she 
had  a  hint  from  ibe  devil,  and  couldn't  be  induced 
to  remain.  The  wire  was  raised  nui  of  re:icli  o[ 
Ibe   nexl  dnmeslic, 


1)1  discussing  the  matter  of  inllann.nablc  goods  in 
show  window.s,  an  experiment  was  made  by  hang- 
ing a  dry  starched  linen  handkerchief  on  an  in- 
candescent lamp.  This  was  continued  for  four 
days,  and  no  s-ign  of  undue  heating  was  apparent. 
-\  different  result  was  accomplished  when  one  very 
warm  day  the  chief  inspector  laid  his  wet  handker- 
chief over  a  lamp  and  burned  a  bole  in  il  as  large 
as  a   goose  egg,  in   15  minutes. 

Combination  fixtures — gas  and  incandescent  lights 
— were  something  of  a  puzzle,  inasmuch  as  people 
introducing  the  electric  element  much  desired  to 
retain  their  old  fixtures.  This,  of  cour.se,  meant  a 
very  close  proximity  to  ground  for  the  new  wiring, 
as  in  order  to  make  a  fairly  good  mechanical  job. 
flexible  cord  was  the  most  available  conductor. 
The  only  remedy  then  was  to  insulate  the  fixture 
from  the  ground  by  an  insulating  joint.  In  some 
instances  there  was  in  addition  an  electric  gas- 
lighter  circuit  which  utilized  the  ground  connection 
from  the  gas  fixture  as  one  terminal,  while  the 
other  end  of  the  line  was  grounded  at  the  battery. 
In  two  instances  wdierc  I  had  directed  that  circuit 
should  be  either  taken  off  entirely  or  run  as  a 
metallic  circuit  I  found  through  my  friend  "Wheat- 
stone"  that  a  juniper  had  been  put  on  around  the 
insulating   joint,    annulling  its    use   entirely. 

An  insulating  staple  was  introduced  from  the 
East  which,  on  close  examination,  showed  a  saddle 
of  fiber  in  the  opening  of  the  staple.  I  condemned  it 
at  once,  when  the  inventor,  a  very  good  friend  of 
mine,  asked  my   reasons,  which  I  frankly  gave  him  : 

"If  all  constructors  were  as  honest  as  you  are,  the 
insulated  staple  would  be,  perhaps,  acceptable;  but 
how  is  the  inspector  to  know,  from  the  floor — the 
la<lder  was  taken  away  yesterday — whether  those 
staples,  being  more  C-xpeiisive  than  the  plain  kind 
"      Interrupting   me  he  said: 

"Stop!  that  seltlcs  it:"  and  nothing  more  was 
said. 

Quite  a  handsome  imitation  of  a  well-made, 
soldered  joint  by  wrapping  tin  foil  closely  around 
it,  came  to  the  front,  and  at  one  time  the  fraud 
threatened  to  become  epidemic,  but  it  was  speedily 
cured  by  ordering  several  joints  opened  at  random 
on   each   circuit. 

Another  idea  which  was  considered  faulty  from 
the  .same  standpoint  wdiicb  condemned  the  insulated 
staple,  was  the  bug  cut-out,  a  very  small  cut-out 
Ibroua-b  which  the  current  ran  into  and  out  of  the 
lighting  or  power  device,  containing  one  or  two 
fuse  wires.  Now.  this  was  always  at  the  ceiling 
close  to  the  chandelier  or  fan,  impossible  to  reach 
without  a  ladder,  so  that  the  first  time  a  fuse  blew 
out  a  copper  wire  could  be  readily  substituted  for 
the   softer   metal,   and  no  one  e\'er  be   the   wiser. 

In  the  matter  of  supplies  and  materials  the  in- 
spector must  be  ever  on  guard.  Poor  rubber,  wires, 
not  centered  in  the  insulation,  scant  measurement 
of  the  wire,  thin  insulation — all  these  have  to  be 
watched :  and  the  carrying  capacity  of  switches, 
etc.,  even  wdien  marked,  has  not  always  been  found 
reliable.  I  know  of  a  case  where  a  400-ampere 
switch  heated  up  materially  with  a  current  of  less 
than    295    amperes. 

It  sometimes  happens  that  in  testing  out  a  Hat 
■building,  one  or  more  of  the  flats  is  locked  up,  and 
the  janitor  cannot  be  found  or  has  no  key.  Now, 
that  flat  may  have  a  grounded  wire  or  other  fault 
which  the  inspector  may  miss,  with  the  alternative  of 
another  trip.  I  have  conquered  this  difficulty  by  at- 
taching a  ground  to  one  side  of  the  circuit,  and 
with  a  ground  at  my  instrument,  made  sure  of  a 
continuous  line,  and  then  measured  outside  for  in- 
sulation. 

In  testing  for  preliminary,  several  stories  from 
the  ground,  where  there  were  neither  water,  gtis 
or  sewer  pipes,  after  testing  the  three  feeders  at 
the  basement,  I  have  grounded  the  neutral  wire, 
which  then  served  me  for  ground  through  the  whole 
■  structure. 

In  the  early  days  of  electric  lighting,  before  thi; 
insurance  electrical  bureau  was  organized,  it  was 
not  uncommon  for  an  inspector  to  be  called  to  e.x- 
amiue  work  outside  the  city.  On  one  of  these  oc- 
casions I  was  met  at  the  depot  by  the  wireman,  who 
was  very  downcast  because  he  bad  spilled  some 
solder  on  an  expensive  rug,  and  when  I  arrived  at 
llic  house  I  "was  confronted  by  the  gentleman  owner, 
who  was  far  from  being  in  good  humor.  I  handed 
the  boy  a  piece  of  money,  and  bade  him  run  to  the 
drug  store  and  get  a  couple  of  ounces  of  mercury,  or 
quicksilver,  which  restored  the  rug  by  making  an 
amalgam  with  the  solder,  restored  the  temper  of 
the  proprietor,  and  relieved  the  mind  of  the  work- 
man who  had  begun  to  feel  that  possibly  he  miglil 
have   to   pay   for   the  damage. 

When  the  small  fan  first  made  lis  appeaiaiicf.  llic 
agent  of  an  electrical  house  East  .sought  to  make 
a   grand  display,  at  the  annual  exhibition  here,  and 
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on  three  sides  of  a  large  open  stiuarc  lie  placed  his 
fans  on  a  counter  ahoni  breast  high.  1  asked.  "Have 
you  arranged  so  the  public  cannot  get  hurt?"  "No," 
he  answered,  "they  have  no  business  poking  their 
fingers  in  the  fans."  I  said  in  reply.  "Yoti  are  in- 
viting trouble:   1  cannot  accept  ihem  in  thai   shape." 

He— What   shall    I   do? 

1 — Put  a  wire  guard  in  front  of  them.     Fix  them 
so  they  cannot :  then  they   will  not. 

And  that  has  been  my  motto  during  all  my  years 
as    inspector. 

[The  end.] 


Charging  Device  for  Batteries. 

Albert  E.  Oomau  of  Klbridge.  X.  V..  has  patented 
a  system  of  battery  charging,  one  of  the  objects 
of  which  i.i  to  provide  a  simple,  compact,  and  effi- 
cient means  for  automat iCtiUy  connecting  and  dis- 
connecting an  electric  charging  circuit  to  and  from 
the  battery,  the  automatic  operation  of  the  switch 
or  circuit-controller  being  dependent  upon  the  com- 
parative voltages  of  the  current  available  for  charg- 
ing and  battery — that  is,  when  the  electric  motive 
force  is  equal  to  or  above  that  of  the  battery  the 
charging  circuit  is  automatically  closed  through  the 
batterj-.  and  when  the  voltage  of  the  charging  cur- 
rent is  below  that  of  the  battery  the  charging  circuit 
is   automatically   cut    off    from   the   battery. 

Another  object  is  to  prevent  the  back  How  of  the 
baiier\-  current  through  the  dynamo  when  its  current 
strength  is  in  excess  of  that  of  the  dynamo. 
The  accompanying  diagram  shows  the  circuit  con- 
rections. 

Mounted  upon  a  base  and  insulated  therefrom 
are  several  pairs  of  binding-posts  (a)     la')    (b):  ( h' ) 
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and  (cl  (c).  one  pair  being  connected  bv 
dnctors  to  tbe  opposite  poles  of  the  dynamo 
The  b.inding-posts  { b)  (b')  are  connected  by  con- 
ductors to  tile  opposite  poles  of  the  battery  (B),  and 
the  binding-posts  ( c )  ( c' )  are  connected  to  suitable 
line  wires    (C)    of  the  working  circuit. 

The  cores  (2)  and  (3)  are  formed  of  magnetiz- 
able metal,  and  the  base  upon  which  they  are 
mounted  is  of  iron  and  forms  a  yoke  for  the  two 
magnet  .s. 

The  coil  (4)  consists  of  one  or  more  windings 
of  comparatively  coarse  wire  surrounding  the  core, 
one  end  of  which  winding  is  electrically  connected 
to  the  terminal  (a),  and  the  other  to  the  coil  (5). 
The  coil  (5)  also  consists  of  one  or  more  windings 
of  comparatively  coarse  wire  surrounding  the  core 
(3).  one  end  being  electrically  connected  to  the  coil 
(4).  and  its  other  end  is  electrically  connected  to 
the  arinatures  (6)  and  (7).  as  shown  in  the  diagram. 

The  coil  (5')  also  surrounds  the  core  (^3)  in 
such  manner  as  to  energize  the  core  independeiuly 
of  the  coil  (5),  one  end  of  (5')  being  elect rically 
connected  to  one  pole  of  the  dynamo  iA),  while  its 
other  end  is  connected  to  a  terminal  (8).  which  is 
normally  in  electrical  connection  with  the  armature 
(6).  and  therefore  is  normally  electrically  connected 
to  the  coil    (5). 

It  is  thus  apparent  that  the  coils  (5)  and  (5') 
form  two  substantially  independent  electromagnets 
having  a  single  core  and  that  the  coil  (5')  is  con- 
nected in  shunt  to  the  dynamo  (.-X).  It  is  also  ap- 
parent that  a  complete  circuit  is  produced  from 
the  dynamo,   which   normally  includes   the  Coils    (4) 

(5)  and  15).  and  under  all  circumstances  includes 
the  coils  (4)  aild  (5),  the  coil  (5')  being  cut  out 
of  the  circuit  at  intervals.  The  current  llowing  in 
the  coil  (5)  of  fine  wire  is  small,  and  its  magnetic 
motive  force  is  also  loo  small  in  its  epfcct  upon  the 
winding  (4)  to  operate  the  armature  (6)  of  the 
core  (2)  :  but  at  the  same  time  the  magnetic  motive 
force  in  the  core  (3)  may  be  sufficient  to  operate 
its  armature  (7)  to  contact  with  the  lenninal  (9). 

This  operation  only  takes  place  when  the  current 
strength  of  the  dynamo  is  ef|ual  to  or  in  excess  of 
the  current  strength  of  the  battery,  and  when  the 
armature  (7)  i>  attractcrl  electrical  connection  is 
made  with  the  terminal  (9). 

.\s  previon.sly  stated,  the  supporting  base  is  formed 
of  conducting  magnetic  material,  and  the  arniatiirc= 

(6)  and  (7)  arc  electrically  connected  10  each  other 


and  Ic)  tlic  franiv  iluough  the  medium  of  an  upright 
standard,  which  forms  a  portion  of  the  supporting 
frame.  These  armatures  are  pivotally  connected  to 
the  standard,  the  armature  (6)  being  normally  held 
in  electrical  connection  with  the  terminal  (8).  and 
the  armature  (7)  is  normally  held  out  of  contact 
with  the  terminal  (g).  This  terminal  (9)  is  elec- 
trically connected  to  one  pole  of  the  battery,  and  is 
also  connected  to  one  of  the  wires  of  the  working 
circuit  (C).  The  other  pole  of  the  battery  (B)  is 
connected  to  one  pole  of  the  dynamo  and  to  the 
other  line   of  the   working  circuit. 

When  the  current  strength  of  the  dynamo  is  equal 
to  or  in  excess  of  the  current  strength  of  the  bat- 
tery, the  core  (3)  is  energized  sufficiently  to  attract 
the  armature  (7)  and  electrically  connect  the  same 
with  the  terminal  (9).  this  operation  completes 
another  circuit  from  the  dynamo,  to  one  pole  of 
the  battery,  the  current  then  passing  through  the 
wires  to  the  other  pole  of  the  dynamo.  Immedi- 
ately upon  the  completion  of  the  circuit  just  de- 
scribed the  core  (2)  is  sufficiently  energized  by  the 
current  passing  through  the  coil  (4)  to  attract  the 
armature  (6)  and  break  its  electrical  connection 
with  the  terminal  (8),  thereby  cutting  out  the  shunt- 
coil   (5")    of  fine  wire. 

Thus  far  the  operation  of  connecting  the  dynamo 
to  the  battery  for  the  purpose  of  recharging  the 
same,  has  been  described,  and  it  is  evident  that  when 
the  current  strength  of  the  dynamo  is  equal  to  or 
exceeds  that  of  the  battery  the  armatures  (6)  and 
(7)  are  attracted  by  their  respective  cores,  first  clos- 
ing the  dynamo  elrcuit  through  the  battery  and  then 
cutting  out  the  shunt  coil  (S'),  and  that  when  this 
shunt  winding  is  cut  out  when  the  battery  is  being 
charged  there  is  no  waste  of  the  current  in  the 
shunt   circuit. 

As  long  as  the  voltage  of  the  dynamo  equals  or 
exceeds  that  of  the  battery  the  switch  will  remain 
with  the  armatures  (6)  and  (7),  both  held  down 
by  the  attraction  of  the  cores;  but  should  the  voltage 
of  the  dynamo  fall  to  a  point  equal  to  or  below  that 
of  the  battery  for  any  reason  the  current  llowing 
in  the  coils  (4)  and  (5)  will  fall  to  zero  and  the 
armatures  will  be  released,  so  that  the  armature 
(6)  will  again  be  in  electrical  connection  with  the 
coil  (5')  and  the  electrical  circuit  through  the  bat- 
tery from  the  dynamo  will  be  "broken  by  the  move- 
ment of  the  armature  (7)  out  of  contact  with  the 
terminal  (9),  this  operation  being  repeated  as  often 
as  variations  in  the  comparative  voltages  of  the 
dynamo  and  battery  occur  to  make  it  necessary. 
The  working  circuit  may  be  applied  to  various  uses, 
one  of  those  to  which  it  woitld  be  adapted  would  be 
a  gas-engine  igniter.  The  patent  has  been  assigned 
to  the  Elbridge  Electrical  Manufacturing  Company 
of    Elbridge,    N.    Y. 
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"Modern  -Practical  Electricity,"  which  will  be  com- 
plete in  four  volumes,  does  not  deal,  as  its  title 
would  indicate,  only  with  the  modern  applications  of 
electricity,  but  aims  also  to  give  a  complete  historv 
of  the  science  from  the  earliest  times.  In  an  intro- 
ductory chapter  are  given  the  earliest  known  ex- 
periments which  paved  the  way  for  the  latter  dis- 
co\'eries  upon  which  the  present  knowledge  of  elec- 
tricity is  based.  Following  i^  a  discussion  on  ele- 
mentary magnetism  including  terrestrial  magnetism. 
Next  in  order  by  early  disco^■ery  and  experiments 
is  the  subject  of  electrostatics  which  is  gone  into 
quite  thoroughly,  including  descriptions  of  influence 
machines  and  the  Leyden  jar,  and  also  some  inter- 
esting matter  on  atmospheric  electricity,  the  aurora 
borealis    and    kindred    phenomena. 

The  production  of  current,  together  with  the 
chemical  effects  of  electricity,  form  the  basis  of  a 
long  discussion  including  some  historical  notes  and 
the  theories  of  dissociation.  Closely  allied  to  this 
subject  arc  the  laws  of  thermal  effect  which  are 
tlwelt  upon  at  length,  including  the  action  of  the 
electric   arc  and   furnace. 

Next  in  order  is  the  subject  of  the  magnetic  ef- 
fect of  current,  upon  which  is  based  most  modern 
applications  of  electricity.  Of  course  this  forms  a 
large  i)art  of  all  text-books  on  electricity,  and  there 
is  nothing  new  in  the  discussions  which  include 
rather  elaborate  descriptions  of  electromagnetic 
measuring  instruments:  the  telegraph  with  its  his- 
tory: inductive  apparatus,  under  which  comes  the 
transformer  and  the  theory  of  the  telephone.  Elec- 
tro-dynamic apparatus  is  given  a  large  amount  of 
space,  in  which  arc  presented  the  theories  of  direct 
and  alternating-current  generators,  and  motors  with 
examples  of  typical  machines  and  a  few  of  the  sim- 
pler formulas.  Under  alternating  currents  a  large 
amount  of  information  is  contained  concerning  poly- 
phase work,  but  stated  in  simple  language. 
.■\n   interesting  part  of  the   work   is  that   devoted 


to  high-tensio)i  discharges.  Here  a  variety  of  sub- 
jects, such  as  space  telegraphy,  discharges  in  high 
vaciia,  including  Rontgen  rays,  Lenard  rays,  Bec- 
querel  rays  and  discharges  by  ultra-violet  waves,  are 
treated. 

The  foregoing  subjects  form  Part  I.  of  the  work, 
entitled  "The  History  and  Principles  of  Electrical 
Science."  Part  II.  is  entitled  "The  Technology  of 
Electricity."  and  takes  up  the  practical  aspects  of 
the  electric  current,  its  generation,  transmission  ami 
utilization.  .-V  portion  of  this  subject  is  treated  in 
Vol.  III.,  and  much  good  information  is  given  re- 
lating to  the  design  and  construction  of  generators 
and  the  features  necessary  to  good  regulation.  Vol. 
IV.,  which  will  be  ready  early  ne.xt  year,  will  com- 
plete the  consideration  of  ekctrotechnics  and  bring 
the  whole  work  to  a  close. 

In  addition  to  being  reasonably  complete  as  to 
scope  and  detail,  the  work  has  the  characteristic  of 
being  written  as  much  as  is  possible  in  "popular 
language,"  with  little  mathematics,  and  it  should 
prove  interesting  reading  to  the  general  reader. 


New  Form  of  Incandescent-lamp 
Filament. 

Concentrated  vertical  distribution  of  light  is  often 
desired  in  places  where  incandescent  lamps  arc  used, 
and  a  new  type  of  lamp  for  this  purpose  is  manu- 
factured by  the  Dcwnward  Light  Electric  Company 
rf  New  York  city.     The  illustration  speaks  for  itself. 

The  lower  end  of  the  filament  is  formed  into  con- 


NEW  form  of  incandescent-lamp  filament 

volutions  arranged  in  a  horizontal  plane  which  di- 
rects the  greater  portion  of  the  light  downward 
at  the  sacrifice  of  horizontal  intensity,  which  condi- 
tion,   in   .some    cases,   is    a    desirable    feature. 

.A.side  from  the  arrangement  of  the  filament  an- 
other feature  of  the  lamp  is  the  tipless  bulb.  A 
large  amount  of  breakage  in  electric  bulbs  is  caused 
by  the  breaking  of  the  tip.  These  bulbs  are  blown 
without  a  tip.  avoiding  a  considerable  amount  of 
loss    due   to    careless    handling. 


Lake  Superior  Company  Gets  More 
Time. 

Speyer  &  Co.  of  New  York  ha\e  agreed  to  an 
extension  of  60  days  time  in  which  the  Consolidated 
Lake  Superior  Company  may  complete  the  projected 
reorganization  and  arrange  to  satisfy  the  $5,050,000 
mortgage  on  the  "Soo"  properties.  By  I'be  terniis 
of  the  agreement,  the  Speyers  will  be  given  physi- 
cal possession  of  the  corporation's  plants.  A  similar 
extension  will  be  made  on  the  option  given  to  the 
English  syndicate,  which  is  negotiating  for  the  pin*- 
chase   of  the  plants. 

.■\s  a  result  of  the  agreement  reached,  the  officials 
and  directors  of  the  subsidiary  companies  have  with- 
drawn, and  their  places  have  been  filled  for  the 
present  by  representatives  of  Speyer  &  Co..  who 
have  selectefl  B.  F.  Fackenthal.  the  present  receiver, 
as  president  of  all  the  subsifliary  companies. 


.\t  a  recent  meeting  of  the  directors  of  the  In- 
terstate Electric  Railway  Company  at  Rockford,  111., 
the  officers  of  the  new  Madi-son  (Wis.)  interurban 
line  were  elected,  as  follows:  Pi'esident.  M,  .\.  Be.al. 
manager  of  the  ReK'kford  Edison  Company :  secre- 
tary. E.  H.  Keeler  of  the  Rockford  Lumber  and  Fuel 
Company;  treasurer.  N.  F.  Thompson,  vice-presi- 
dent of  the  Winnebago  National  Bank.  Some  of 
the  right-of-wav  has  already  been  purchased  bv  the 
promoters   of  the  lijtc. 
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London  Letter. 

London,  October  10. — A  peculiar  state  of  ati'airs 
still  exists  in  connection  with  the  transfer  oi  the 
Marylebone  portion  of  the  midertaking  of  the  Met- 
ropolitan Electric  Supply  Company  to  the  Maryle- 
bone Borough  Council.  The  great  difficulty  now  is 
that  the  borough  council  is  unable  to  raise  the  money 
to  complete  the  purcnase,  as  it  is  not  actually  au- 
thorized to  supply  oltLtiical  energy,  having  no 
statutory  authority,  and  loans  cannot  be  granted  to 
any  others  but  those  authorized.  Until  the  transfer 
is  actualy  completed  no  loan  can  be  granted  to  the 
borough  council,  and  apparently  the  company  will 
not  hand  over  the  business  until  the  purchase  money 
has  been  paid.  The  matter  can  easily  be  put  right, 
but  it  will  take  evidently  a  longer  time  than  the 
company  will  care  to  wait.  To  make  things  worse, 
the  present  state  of  the  muncipal  money  market,  as 
1  have  recently  pointed  out,  is  so  bad  as  to  almost 
preclude  the  possibility  of  the  borough  council  rais- 
ing a  loan  in  this  manner. 

vVith  all  the  talk  of  fiscal  reforms  going  on,  a 
certain  amount  of  interest  attaches  to  the  statement 
that  a  series  of  lectures  is  being  arranged  dealing 
with  diff^erent  branches  of  industry,  the  object  being 
to  stimulate  British  trade.  Among  the  lectures'  which 
have  been  arranged  are  the  following  on  engineering 
subjects:  Sir  W.  H.  Preece,  on  "British  Progress  in 
Electrical  Work;"  Mr.  James  Swinburne,  on  "British 
Progress  in  Dynamio  and  Motor  Construction ;" 
"Steam  Generation,"  "Boiler  Construction,"  "Ma- 
chine Tool  Manufacture,"  "Steam-engine  Construc- 
tion" and  "Municipal  Engineering."  The  idea  is  to 
have  the  lectures  printed  and  distributed  among  all 
sorts  of  'societies,  institutions,  etc.,  with  a  view  to 
discussion,   both    at   home  and    in   the   colo-nies. 

The  Curtis  steam  turbine  is  being  ordered  for  the 
Huddersfeld  municipal  electricity  works.  It  will  be 
remembered  that  this  prime  mover  will  also  be  em- 
ployed by  the  Yorkshire  Electric  Power  Company. 

The  Iron  and  Steel  Institute,  at  the  instigation 
of  Mr.  Charles  Kerchhoff  of  New  York,  supported 
by  the  American  Institute  of  Mining  Engineers,  the 
American  Society  of  Mechanical  Engineers,  the 
American  Institute  of  Electrical  Engineers,  the 
Franklin  Institute  and  the  American  Foundrymen's 
Association,  will  pay  a  visit  to  America  in  October 
ne.xt  year.  Mr.  Andrew  Carnegie  is  president  of 
the  English  Iron  and  Steel  Institute.  Visits  have 
already  been  arranged  to  many  of  tlie  leadin.g  cities, 
as  well  as  Niagara  Falls  and  the  St.  Louis  E.xposi- 
tion. 

There  seems  no  end  to  the  stream  of  literature 
upoit;  scientific  training.  A  report  has  been  issued 
by  the  principal  of  one  of  the  largest  polytechnic 
or  technical  schools  in  London,  dealing  with  a 
visit  in  which  he  paid  to  America  early  in  the  year. 
Inasmuch  as  opinions  are  expressed  as  to  American 
methods,  mention  will  not  be  out  of  place  in  these 
notes.  Summarized,  these  are:  d)  Too  much  work 
is  attempted  in  the  time  set  apart ;  (2)  the  equip- 
ment of  American  colleges  is  better  than  our  own  ; 
(3)  ordinary  elementary  education  much  better  than 
in  England ;  (4)  no  restrictions  are  placed  upon 
teachers  as  to  outside  practical  work;  (5)  the  will- 
ingness of  manufacturers  to  employ  graduates  of 
the  colleges.  As  to  number  d)  it  is  to  be  feared 
that  the  same  criticism  applies  here,  at  any  rate 
with  the  evening  technical  schools.  Bearing  upon 
this  subject  is  the  system  which  is  now  put  into 
force  at  Messrs.  Richardson's,  Westgarth  &  Co.'s 
engineering  works  at  Hartlepool,  whereby  their  ap- 
prentices are  encouraged  to  sit  for  theoretical  ex- 
aminations outside  the  works,  for  which  certain 
marks  are  given  which  carry  with  them  an  increase 
of  wages.  Similar  inducements  are  also  held  out 
for  apprentices  in  the  matter  of  workshop  habits,  etc. 

The  Lancashire  and  Yorkshire  Railway  Com- 
pany has  gone  in  for  the  Westinghouse  electro- 
pneumatic   system   of  signaling. 

Large  contracts  have  lately  been  let  bv  some  large 
colonial  centers,  notably  Johannesburg,  South  Africa ; 
Sydney.  Australia,  and  Wellington,  New  Zealand, 
and    chiefly   with   British    contractors. 

The  Wolter  Traction  Company  is  negotiating  with 
a  view  to  installing  its  surface-contact  system  at 
Torquay. 

The  London  County  Council  has  been  in  trouble 
for  allowing  its'  cars  to  be  run  at  excessive  speeds 
in  crowded  thoroughfares.  Compensation  has  been 
awarded  to  excursionists  overturned  in  a  wagonette. 

W. 


New  York  Notes. 


New  York,  Octol)er  17. — The  Interurban  Rapid 
Transit  Company  has  positively  refused  to  grant 
any  comcessions  to  the  former  engineers,  now  em- 
ployed as  iTiotormen.  and  the  former  firemien,  now 
employed  in  various  capacities  by  the  company.  The 
action  of  the  company  probably  will  result  in  the 
mien  going  on  strike.  The  trouble  grew  out  of  the 
rigid  examination  which  the  company  has  in- 
augurated, and  -which  the  men  assert  is  only  a 
scherne  for  reducing  the  force  of  worlcmen,  the  ex- 
amiiiations  being,  they  say,  more  severe  than  is 
necessary   for   practical  purposes. 

After  two  months'  treatnrcnt  by  the  application 
of  X-rays,  Miss  Elsie  Winkler,  16  years  old,  is  said 
In  have  been  relieved  of  semi-daily  attacks  of  epi- 
k'|)sy,  and  her  complete  recovery  seems  ainiost  cer- 


tain. Miss  Winkler's  case,  presented  at  the  clinics 
of  the  Post-Graduate  Hospital,  has  been  the  object 
of  much  inquiry  frorn  physicians  interested  in  electro- 
tlierapeulics.  From  a  condition  where  she  suffered 
attacks  on  an  average  of  two  each  day,  with  the 
accompanying  physical  exhaustion.  Miss  Winkler 
now  is  ruddy  cheeked  and  vivacious,  and  she  de- 
clares she  is  cured.  Dr.  J.  H.  Brants  will  not  yet 
pronounce  Miss  Winkler  cured,  although  he  regards 
her  condition  as  almost  marvelous. 

William  G.  McAdoo  of  the  New  York  and  New 
Jersey  Railroad  Company  says  that  the  north  bore 
of  the  trolley  tunnel  under  the  Hudson  River  has 
been  completed  for  a  distance  of  about  4,800  feet, 
leaving  only  800  feet  to  go  to  finish  the  entire  under- 
river   section. 

President  Schurman  of  Cornell  announces  that 
the  department  oi  railway  engineering  of  Sibley 
College  had  received  two  substantial  gifts  of  money 
for  the  erection  of  a  laboratory  for  that  department. 
H.  H.  Vreeland,  president  of  the  Interurban  Street 
Railway  Company  of  this  city,  starts  the  fund  with 
$1,000.  M'.  N.  Forney,  a  well-known  consulting 
railway  engineer,  has  also  promised  a  large  gift. 
The  plans  are  drafted  for  a  new  hall  for  experi- 
mental engineering  to  cost  $15,000.  The  Baldwin 
Locomotive  Works  has  already  presented  a  complete 
locomotive  especially  made  for  experimental  work 
and  valued  at  $20,000,  to  be  available  as  soon  as  the 
laboratory  is  built.  Contributions  from'  several  other 
men  of  means  are  assured. 

Borough  President  Cantor  has  accomplished  a 
useful  public  service  in  securing  an  appropriation 
from  the  Board  of  Estimate  and  Apportionment  suf- 
ficient to  begin  the  construction  of  pipe  galleries  for 
lower  Broadway,  in  connection  with  the  rapid-transit 
subway  now  building  in  that  thoroughfare.  The 
contract  will  be  let  as  an  entirety,  and  the  construc- 
tion ordered  in  sections  as  the  appropriations  se- 
cured froin  time  to  time  may  warrant.  There  is 
nothing  experimental  in  the  principle  of  the  pipe 
gallery.  It  has  been  thoroughly  tested  abroad,  on  a 
much  cruder  plan  than  was  adopted  for  the  initiation 
of  the  work  in  New  York,  and  has  given  entire 
satisfaction  wherever  installed.  It  permits  the  street 
pavement  over  it  to  remain  undisturbed  until  worn 
out  by  traffic. 

Supported  by  petitions  containing  the  names  of 
more  than  500  property  owners  and  householders  of 
the  borough  of  The  Bronx,  the  New  York  City  In- 
terborough  Railway  Coinpany  has  again  pressed  its 
application  to  the  State  Railroad  Commission  for 
permission  to  construct  an  electric  road  through  cer- 
tain thoroughfares  of  that  region,  for  which  it  has 
ailready  received  the  necessary  franchises  from  the 
Board  of  Estimate  and  Apportionment  and  the  Board 
of  Aldermem  The  Union  Railway  Company,  or 
"I-Iuckleberry"  system,  that  has  enjoyed  a- monopoly 
of  Bronx  trolley  traffic  appeared  in  opposition,  ar- 
guing that  The  Bron.x  is  adequately  supplied  with 
transit  facilities,  and  that  more  will  mean  bank- 
ruptcy for  all. 

A  new  lighting  company  may  enter  the  field  in 
this  city.  The  new  company  is  to  be  known  as  the 
Improved  Electric  Light  and  Heat  Company,  and 
has  a  capital  of  $10,000.  Those  interested  are  John 
Knobloch,    G.    K.    Hartung   and   G.    W.    Wallace. 

O. 


New  England  News. 

Boston,  Mass.,  October  17. — Receivers  Thayer  and 
Hall  of  the  Worcester  and  Southbridge  and  subordi- 
nate roads  have  been  granted  authority  by  Judge 
Fessenden  of  the  Superior  Court  of  Massachusetts  to 
issue  receivers'  certificates  to  the  amount  of  $10,000, 
to  enable  the  road  to  carry  out  an  agreement  with 
the  city  of  Worcester  relative  to  reconstructing  cer- 
tain streets  wherein  locations  were  given  by  that  city 
and  putting  a  schoolhouse  in  condition  for  occupancy. 

George  W.  Wells,  the  millionaire  owner  of  the 
big  optical  goods  concern  at  Southbridge,  Mass.,  is 
also  one  of  the  heaviest  stockholders  in  the  Worces- 
ter and  Southbridge  Street  Railway  Company,  and 
heavily  indorsed  its  paper.  Recently  rumors  have 
been  current  that  his  name  was  forged  to  many  of 
the  notes'  outstanding  and  that  a  handwriting  expert 
pronounces  against  their  validity  in  a  majority  of 
the  cases  of  specimens  submitted  to  him.  It  was 
supposed  that  this  would  affect  the  reorganization 
plans  materially,  although  the  report  has  been  de- 
nied. However,  it  has  been  proposed  that  a  securi- 
ties company  be  formed,  with  $250,000  preferred 
stock  and  $600,000  common  stock,  with  an  arrange- 
ment for  the  exchange  thereof  for  stock  of  the  rail- 
way companies'  involved  and  an  issue  of  bonds  to 
cover  indebtedness.  Indications  now  are  said  to  be 
favorable  to  the  acceptance  of  the  plan. 

Expansion  of  the  street-railway  business  of  what 
is  known  as  the  Boston  Suburban  Electric  Com- 
panies was  discussed  at  a  meeting  of  the  shareholders 
held  in  Boston.  October  isth.  This  organization 
controls  a  number  of  street-railway  properties,  run- 
ning in  a  westerly  direction  from  some  of  the  ter- 
minals of  the  Boston  Elevated  Street  Railway  Com- 
pany at  suburban  points'.  It  is  reaching  out  to  im- 
portant cities  at  interior  centers  of  nonulation  in 
the  state,  and  at  the  meeting  just  held  tlie  trustees 
were  authorized  to  borrow  $r,5oo.ooo  in  short-time- 
note  loans,  none  of  which  is  to  run  more  than  one 
year.  The  money  will  be  used  for  the  purchase 
of  new  stock  of  subsidiary  companies  and  tlie  tak- 
ing up   of   options   recently    secured    on    other   lines. 

During  the  last  week  a  virtual  absorption   of  the 


Westboro  and  Hopkinlon  Street  Railway  Company 
by  the  Suburban  Iilectric  Companies  has  been  ef- 
fected and  a  new  board  of  directors  has  been  chosen. 
One  of  the  systems  operated  by  the  Suburban  Elec- 
tric Companies  extends  from  Newton,  Mass.,  to 
Hopkinton,  Mass.,  and  the  Westboro  and  Hopkin- 
ton  carries  the  links  owned  by  it  quite  a  distance 
further  toward  Worcester,  which  is  an  objective 
point  of  the  combine.  The  Natic'k  and  Cochituate, 
the  South  Middlesex  and  the  Lowell  and  Boston 
roads   are  in  the  merged  companies. 

The  trolley-car  system  of  Boston  and  vicinity  has 
not  only  been  the  subject  of  much  favorable  com- 
ment on  the  part  of  the  visiting  Honorable  Artillery 
Company  from  London,  England,  but  has  also  been 
inspected  with  a  sharp  eye  by  a  delegation  of  the 
Royal  Commission  on  London  street  traffic,  made 
up  of  Sir  David  Barbour,  Lord  Ribblesdale,  John 
Dickson-Poynder,  Francis  Hopwood,  George  Bartley, 
George  S.  Gibbs  and  Lyndon  Macassey.  These  gen- 
tlemen came  to  Boston  to  investigate  equipment, 
methods  of  operation,  the  meeting  of  emergencies, 
interurban  traffic,  and  a  lot  of  important  details  in 
railroad  management,  and  were  much  pleased  with 
their   visit.  B. 


Southeastern  Developments. 

Charlotte,  N.  C,  October  17. — An  electric-light 
plant  to  cost  about  $S,ooo  is  being  installed  at  Will- 
iam and   Mary  College  at   Williamsburg,  Va. 

The  City  Council  of  Greenwood,  Miss.,  has 
granted  a  50-year  franchise  to  the  Greenwood  Elec- 
tric Railway  Company  which  contemplates  build- 
ing an  electric-railway  system  which  eventually  may 
6e  extended  to  a  number  of  nearby  towns. 

The  city  solicitor  of  Baltimore,  Md.,  has  been 
authorized  to  institute  legal  proceedings  against  the 
United  Railways  and  Electric  Company  for  the 
occupancy  of  the  city  conduits  which  the  coinpany 
has'  been  utilizing  for  18  months.  It  is  said,  how- 
ever, that  the  company  will  make  a  further  proposi- 
tion to  the  city. 

Recent  tests  have  been  made  at  Richmond,  Va., 
by  the  Chipman  Electric  Purifying  Company  of  New 
York,  with  a  view  to  putting  in  a  plant  for  purify- 
ing the  city's  water  supply.  The  proposed  plant 
would  probably  cost  the  city  $100,000.  It  is  claimed 
that  the  electric  plant  would  cost  only  one-third 
of  what  the  proposed  settHng  basin  would  call  for. 

On  October  13th  two  cars  on  the  Chattanooga 
(Tenn.)  Rapid  Transit  St.  Elmo  line  collided,  ow- 
ing to  the  failure  of  the  block-signal  system  to 
work  properly.  A  number  of  persons  were  seriously 
injured. 

The  Shelby  County  Traction  Company  is  a  new. 
concern  seeking  right-of-way  for  a  direct  electric 
line  from  Memphis.  Tenn.,  to  Colliersville.  Judge 
T.  J.  Latham  is  among  those  interested.  The  new 
company  proposes  to  furnish  electric  lights  to 
farmers  along  the  route.  Preparations  are  being 
made  to  begin  work  in  a  few  weeks',  provided  all 
preliminaries  are  arranged   satisfactorily.  L. 


From  the  Buckeye  State. 

Cleveland.  Ohio,  October  ig. — The  Northern  Ohio 
Traction's  earnings  for  the  month  of  September  show 
a  profit  of  $17,390,  being  nearly  $3,000  more  than 
the  profits  of  the  corresponding  month  last  year. 
The  gross  earnings  of  the  company  for  the  first  11 
days  of  October  are  $24,464. 

The  Scioto  Valley  Traction  Company  is  building 
a  new  sub-station  at  Canal  Winchester,  which  will 
be  finished  about  the  middle  of  December.  Men  are 
at  work  on  a  station  at  Ashville,  and  when  a  site 
has  been  selected  at  HooKers  a  station  will  be  built 
there.  This  improvement  will  cost  $10,000.  When 
the  company  is  ready  to  operate  its  road  an  agree- 
ment will  be  made  with  the  Columbus  Street  Rail- 
way Company  permitting  the  cars  of  the  new  com- 
pany to  eniter  Columbus  over  the  tracks  of  the  Co- 
lumbus company.  It  is  understood  that  a  propo- 
sition has  been  made  to  the  officers  of  the  Central 
Market  system  to  have  the  Scioto  Valley  cars  come 
into  the  city  by  that  company's  lines,  but  no  agree- 
ment has  beeir  closed. 

On  October  14th  tlie  first  car  of  the  Cleveland. 
Painesville  and  Ashtabula  electric  railway  entered 
the  heart  of  Geneva.  The  citizens  celebrated  the 
event. 

The  East  Liverpool  street  railway  asks  a  franchise 
to  extend  its  line  to  Wellsville  andi  Empire. 

Officials  of  the  Non.hern  Ohio  Traction  and  Light 
Company  announced  a  few  days  since  that  a  line 
will  be  built  from  Akron  to  Massillon.  Manager 
Chaiiles  Currie  said  work  will  be  started  early  in 
the  spring.  The  roadbed  will  be  built  over  the 
right-of-way  secured  several  years  ago,  and  part  of 
which  has  already  been  graded.  The  line  will  pass 
Turkeyfoot  Lake  and  Long  Lake  and  many  of  the 
smaller  resorts  in  the  southern  part  of  the  county. 
The  company  intends  to  make  this  the  fastest  in- 
terurban line  in  the  state. 

A  peculiar  feature  of  the  traffic  over  the  Cleveland 
and  Toledo  line  is  that  the  travel  eastward  is  heavier 
than  the  travel  westward.  The  fast  schedule  is  prov- 
ing very  satisfactory,  as  it  brings  a  large  percentage 
of   new   business. 

The  Ohio  Central  Traction  Company,  operating 
an  electric  line  between  Mansfield  and  Bucyrus,  will 
shoi-ten  its  schedule  one-half.  Heavy  passenger  cars 
have  been  put  on  tlie  line  and  the  trip  can  now  be 
made  in  one  hour  The  new  schedule  takes  effect 
this  week. 
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State  Vice-president  D.  H.  Sullivan  of  the  Ohio 
United  Mine  \\'orkers  recently  issued  a  call  for  a 
conference  between  operators  aiid  mining  otfidals  at 
Neu-  Philadelphia,  when  action  will  be  taken  relative 
to  compelling  electricians  in  mines  to  become  union- 
ized, H. 


Information  from  Indiana. 

Indianapolis,  October  19. — One  of  the  most  im- 
portant events  during  the  week  was  the  sale  of  the 
Indianapolis,  Shelbyville  and  Southeastern  Traction 
road  by  Hines  &  Light  to  Charles  L.  Hcnrj-, 
George  A.  Ball  and  others.  The  consideration  is 
said  to  be  in  the  neiglihorhood  of  the  million  mark. 
New  officers  were  elected  for  the  company  and 
George  A.  Ball  of  Muncie  was  elected  president, 
J.  F.  Wild  of  Indianapolis  vice-president  and  lohn 
E.  Reed,  Indianapolis,  secretary.  The  sale  of  this 
property  to  the  Henry  interests  means  that  In- 
dianapolis will  have  but  one  Indianapolis-Cincinnati 
traction  line.  The  Shelbyville  line  will  be  com- 
pleted to  Greensburg  and  possibly  extended  east 
to  Rushville  to  connect  with  the  Cincinnati-Rush- 
ville  line  which  will  be  built  to  Cincinnati  next  year. 

The  City  Council  of  Columbus  has  granted  a 
franchise  for  the  new  Columbus,  Greensburg  and 
Richmond  line,  which  is  being  promoted  by  the  Ap- 
pleyard  syndicate.  Greensburg  will  be  made  a  traffic 
center.  From  this  point  the  company  w-ill  send  a 
line  south  to  North  Vernon.  The  right-of-way  for 
the  line  from  Columbus  to  Connersville  has  been 
pledged  the  company,  and  a  number  of  competing 
towns  are  holding  meetings'  with  a  view  of  securing 
the    road. 

George  F.  McCulloch,  president  of  the  Union 
Traction  Company,  spent  the  week  in  northern  In- 
diana and  is  negotiating  for  the  control  of  all  the 
traction  lines  entering  South  Bend,  and  it  has  be- 
come known  that  as  soon  as  he  accomplishes  his 
purpose  of  centralization  at  that  point  he  will  ex- 
tend the  Indianapolis  Northern  line  from  Peru  to 
South  Bend.  .\  half-dozen  lines  reaching  across 
northern  Indiana  and  north  into  Michigan  are  said 
to  be  included  in  the  McCulloch  plans.  The  work 
of  constructing  the  Northern  Indiana  Traction  Com- 
pany's road  from  Marion  to  \\^abash  began  Saturday. 
William  Beck  of  Toledo  was  awarded  the  contract 
to  grade  the  line  under  stipulations  to  begin  Satur- 
day. Contracts  for  car  barns  and  sub-stations  at 
Lafountain  and  Treaty  will  be  let  soon. 

Judge  Ferrell  of  the  Elkhart  County  Circuit  Court 
has  decided  that  the  ordinance  passed  by  the  city 
of  Elkhart  to  compel  the  Indiana  Railway  Company 
to  equip  its  cars  with  fenders  of  a  certain  kind  was 
invalid,  and  that  the  council  had  no  authority  to 
require  fenders  of  a  certain  stipulated  make,  nor 
had  the  council  the  right  to  approve  or  disapprove 
of  any  fender  adopted  by  the  company  as  provided 
by  the  ordinance,  that  being  a  judicial  question. 
The  case  will  be  appealed  to  the  Supreme  Court  liy 
the  city. 

The  City  Council  of  Laporte  has  granted  a  50- 
year  franchise  to  the  Northern  Traction  Company 
of  Indiana,  for  its  projected  line  from  South 
Bend,  through  Laporte  and  Valparaiso,  to  Chicago. 

The  question  of  damages  resulting  from  electroly- 
sis is  to  be  tested  in  the  Indiana  courts.  The  city 
of  Alexandria  has  brought  suit  against  the  Indiana 
Union  Traction  Company  to  recover  damages  for 
the  water  pipes  alleged  to  have  been  destroyed  along 
the  line  of  tracks  by  the  return  current  from  the 
trolley.  The  gas  companies  also  claim  to  be  great 
sufferers  from  electrolysis,  and  threaten  to  bring  suit 
also,  unless  the  trolley  company  pays  for  the  dam- 
ages or  cost  of  making  repairs. 

The  Indianapolis  and  Northwestern  Traction  Com- 
pany has  filed  a  certificate  of  increase  of  capital  stock 
from  $2,500,000  to  $3,000,000.  The  report  from  the 
line  in  operation  between  Indianapolis  and  Frank- 
fort is  yen.'  satisfactory.  The  receipts  are  averag- 
ing $550  a  day — an  average  of  over  $iOD  a  car.     ; 

The  Clark's  Ferry  Hydraulic-  Company  of  Shoals 
iias  filed  articles  of  incorporation  with  a  capital 
stock  of  Sio,ooo.  The  company  proposes  to  con- 
struct and  operate  a  waterpower  plant  to  generate 
electricity  by  constrticting  a  dam  in  White  River 
in  Lawrence  County.  This  is  the  third  hydraulic 
company  organized  by  the  same  directors_  for  the 
declared  purpose  of  building  dams  in  White  River 
in   Lawrence   County.  F. 


Michigan. 

Detroit,  October  17. — Stratton  &  Baldwin,  Detroit 
architects,  have  prepared  plans  and  specifications  for 
a  power  plant  for  the  Kokomo,  Marion  and  Western 
Traction  Company,  to  be  erected  at  Kokomo,  Ind. 
The  building,  which  will  occupy  an  area  of  120  by 
125  feet,  will  be  of  masonry  and  steel  construction, 
and  will  be  fireproof  in  everv  respect,  including  rooms 
and  floors.  The  estimated  cost  of  the  plant  will 
be  $120,000.  Weil  &  Van  Tuyl  of  Detroit  are  the 
consulting  cnr'neers  for  the  mechanical   equipment. 

The  town  01  New  Baltimore  has  seized  on  a  Rapid 
Railway  car  for  taxes,  part  of  which  have  not  been 
paid  for  three  years.  The  railway  people  claim  the 
taxes  unjust,  while,  on  the  other  hand,  the  village 
claims  valuable  privileges  were  given  with  the  under- 
standing that  the  main  car  barns  would  be  erected 
there  and  also  car-repair  shops,  which  part  of  the 
agreement  the  railway  company  did  not  fulfill.  The 
courts   will    now   decide   the   differences. 

The  East  Jordan  Electric  Light  and  Power  Com- 


pany has  increased  its  capital  stock  from  $10,000  to 
$20,000. 

1  he  following  companies  have  lately  been  in- 
corporated :  Jackson  Motor  Carriage  Company, 
Jackson,  capital  $30,000;  Michigan  Storage  Battery 
Company,  Detroit,,  capital  $50,000;  Peninsular  Con- 
struction   Company,    Traverse    City,    capital    $10,000. 

Ihe  city  of  St.  Joseph  has  been  somewdiat  dis- 
turbed lately  over  a  report  that  the  Indiana  Rail- 
way had  abandoned  the  plan  to  extend  its  lines  to 
that  city,  and  was  to  make  Berrien  Springs  the  ter- 
niimis  instead.  President  J.  Smith  of  the  road  denies 
this  and  says  that  it  is  going  ahead  buying  right- 
of-way  from  Niles  to  St.  Joseph,  and  proposes  to 
fully  carry  out  original   plans. 

Tlie  Ford  Motor  Company  of  Detroit  has  re- 
elected its  old  officers,  with  John  S.  Gray,  presi- 
dent; Henrj'  Ford,  vice-president;  James  J.  Couzens, 
secretary,  and  A.  Y.  Malcomson,  treasurer.  Al- 
though organized  only  three  months,  a  good  dividend 
was  declared.  A  shipment  was  recently  made  to 
Honolulu. 

The  Jefferson  Automobile  Livery  Companv  of  De- 
troit, capital  $20,000,  half  paid  in,  has  been  organ- 
ized bv  E.  W.  Snyder,  J.  F.  Degal  and  W.  T.  Lane. 

C.  G.  W. 


Northwestern  Notations. 

Minneapolis,  October  17. — The  new  elect ric-li,ght 
plant  at  Caledonia,  Minn.,  has  been  tested  and  ac- 
cepted by  the  village.  G.  S.  Reque  is  the  engineer 
in  charge  of  the  plant. 

The  Eau  Claire  (Wis.)  Light  and  Power  Com- 
pany has  offered  to  light  that  city  with  100  arc 
lights  for  a  period  of  10  years  at  a  rate  of  $70  per 
light    each    year. 

George  J.  Gahring  has  sold  his  interest  in  the 
electric-light  plant  at  Fulda,  Minn.,  to  Peter  Risser, 
who  has  taken  charge  of  the  plant. 

The  Cedar  Rapids  (Iowa)  Electric  Light  and 
Power  CoiTipany  has  assigned  its  rights  under  the 
city  ordinance  to  the  Cedar  Rapids,  Iowa  City  and 
Southern   Railway  and  Power  Company. 

The  Cannon  River  Electric  Power  Company  of 
Cannon  Falls,  Minn.,  has  purchased  the  electric- 
light  plant  at  that  place  from  Killroy  &  Peters. 
The  price  paid  was  $6,500. 

The  proposed  electric  road  from  Lidderdale,  Iowa, 
through  Lake  City  to  Rockwell  City  seems  assured. 
Mrs.  .Alice  Butler  of  Des  Moines  and  Cleveland 
capitalists  are  promoting  the  scheme.  A  $16,000 
bonus  will  be  raised  by  Lake  City. 

The  Sac  City  (Iowa)  Electric  Company,  at  the 
annual  meeting  of  the  directors',  declared  a  dividend 
of  eight  per  cent. 

A  new  trolley  line  is  projected  which,  if  built,  will 
connect  Oelwein,  Arlington  and  Fayette,  Iowa.  The 
new  line  will  be  called  the  Oelwein  and  North- 
eastern Iowa  Interurban  railway. 

The  Boone  (Iowa)  Electric  Company  directors 
h-ive  elected  John  Reynolds  president,  and  F.  C. 
Richardson,  secretary. 

The  Treasury  Department  has  revoked  the  ac- 
ceptance of  the  bid  of  Nimis  &  Nimis  of  St.  Paul 
for  the  wiring  of  the  federal  building  at  Fergus 
Falls,  Minn.,  and  awarded  the  contract  to  the  Mc- 
Bride-Downing  Electric  Company  of  St.  Paul,  for 
$1,567. 

Neenah,  Wis.,  is  agitating  the  question  of  building 
a   municipal   lighting  plant. 

The  electricians  of  Marshfield,  Wis.,  have  organ- 
ized a  branch  of  the  International  Brotherhood  of 
Electrical  Workers.  George  Huntington  is  presi- 
dent and  C.  M.  Dougherty,  secretary. 

The  Crown  Roller  Mill  Company  of  Mora,  Minn., 
has.  sold  its  electric-light  plant  to  M.  O.  and  L.  R. 
Rutherford,    who    have   already   taken   possession. 

The  Milwaukee  (Wis.)  Electric  Railway  and  Light 
Company  has ,  signified  its  intention  of  building  its 
Wells .  Street  line  on  to  Oconomowoc. 

The  Hibbing  (Minn.)  council  refused  to  amend 
the  ordinance  granting  a  street-car  franchise  to  the 
Mesaba  Electric  Railway  Company  so  as  to  allow 
the  company  to  pave  between  the  tracks  with  glank. 

F.  McBride  of  St.  Paul,  Minn.,  has  been  awarded 
a  contract  for  installing  an  electric-light  plant  at 
Fort  Snelling. 

The  Oshkosh-Fond  du  Lac  Railway  Company  will 
not  be  allowed  to  build  an  independent  line  in  Osh- 
kosh.  Wis.,  as  it  has  a  contract  with  the  Winnebago 
Traction  Company  in  which  it  agrees  not  to  build 
such    a   line. 

The  operation  of  the  ore-carrying  railroads  of  the 
United  States  Steel  Corporation  in  Northern  Min- 
nesota with  electricity  as  power  will  in  all  probability 
be  one  of  the  things  to  be  developed  from  the  water- 
power  of  the  St.  Louis  River  by  the  Great  North- 
ern Power  Company,  which  will  start  on  its  immense 
power  plant  at   an  early  date.  R. 


Among  the  Rockies. 

Salt  Lake  City,  October  15.— M.  0.  Reed,  the 
promoter  and  president  of  the  company  which  will 
build  an  electric  road  between  Huntington,  Wash., 
and  Lewiston.  Idaho,  is  in  New  York  negotiating 
for  the  placing  of  the  company's  bonds,  which  are 
to  be  delivered  by  the  New  York  Security  and  Trust 
Company.  The  road,  it  is'  announced,  will  he  in 
course   of   construction    early    next    spring. 

The  Utah  Light  and  Power  Company  of  Salt  Lake 
City  has  found  it  necessary  to  secure  additional 
power,  and  arrangements  have  been  completed  for 
the   transmission    of   power    from    the   Utah    Sugar 


Company's  plant  on  Bear  River.  The  line  will  be 
45  miles  in  length,  and  the  power  will  be  turned  in 
to  the  company's  plant  at  Og'den.  The  new  line  will 
be  in  operation  by  December  ist.  For  spanning  a 
ravine  a  new  experiment  will  be  tried  by  the  con- 
struction on  each  side,  475  feet  apart,  of  a  steel 
tower  from  which  the  wires  will  be  strung. 

A  company  represented  by  Malcolm  L.  Macdonald 
is  seeking  for  powers  to  construct  a  new  electric  rail- 
way in  Butte,  Mont.  The  franchise  that  is  asked 
for  calls  for  a  30-year  permit,  and  it  is  agreed  to  give 
a   bond  in  the  sum   of  $30,000. 

In  the  suit  of  the  Massachusetts  Land  and  Trust 
Company  against  the  Great  Falls  (Mont.)  Railway 
Company  and  the  Boston  and  Great  Falls'  Electric 
Light  and  Power  Company,  the  final  report  of  Re- 
ceiver W.  D.  Dickinson,  who  has  had  charge  of 
the  property  involved  since  1893,  was  presented, 
approved  by  the  court  and  the  discharge  of  the 
receiver  was  ordered.  In  the  report  it  is  shown  that 
during  the  receiver's  administration  of  the  property 
the  receipts  were  $342,050.58.  The  sum  of  $324,44S.3'5 
was  expended  in  operating  expenses  and  $16,945.03 
for  improvements.  A  cash  balance  of  $657.20  is  on 
hand.  G. 


On  the  Pacific  Slope. 

San  Francisco,  October  15. — Prof.  R.  Leo  Van  der 
NaiUen,  the  head  of  the  electrical  department  of  the 
School  of  Engineering,  has  just  returned  from  a  trip 
to  Seattle  and  vicinity.  He  states  that  the  North- 
west is  in  a  flourishing  condition  and  that  rnuch 
work  is  being  done  in  the  electrical  line.  While 
away  he  visited  the  big  plant  at  Snoqualmie  Falls, 
Wash.,  recently  crippled  by  a  fire  wdiich  destroyed 
10  of  the  13  large  transformers  and  threatened  the 
^vhole  equipment. 

The  Siskiyou  Electric  Power  Company  has  started 
one  of  its  500-kilowatt  machines.  Work  on  the  rest 
of  the  plant  is  being  pushed. 

The  Westinghouse  people  here  report  that  business 
in  the  electrical  line  is  rather  dull.  The  sales  of 
standard  goods,  such  as  Small  generators,  motors, 
lamps,  supplies,  etc.,  during  the  month  of  September 
e.xceeded  the  sales  during  August,  but  no  large  or 
important   contracts   were   signed. 

The  first  installment  of  cars  for  the  Realty  Syn- 
dicate and  the  Oakland  Transit  Company  of  Oak- 
land is  now  arriving  from  the  East  and  it  will  not 
be  long  before  the  new  ferry  system  across  the  bay 
will  be  in  operation.  In  the  arrangements  for  power 
supply  every  feature  of  modern  invention  has  been 
adopted  and  the  power  House  has  been  fitted  up  with 
the  idea  of  greatly  increasing  the  capacity  of  the 
plant  if  necessary.  The  two  generators  in  place  now 
are  capable  of  generating  3,000  horsepower,  and  this 
is  expected  to  supply  motive  power  to  motor  cars 
of  nearly  three  times  the  capacity  of  the  four  which 
will  be  put  on  the  road  first.  Officials  of  the  com- 
pany say  that  by  using  crude  oil  as  fuel,  power 
can  be  generated  here  as  cheaply  as  it  can  be  pur- 
chased from  the  companies  operating  long  transmis- 
sion lines,  and  state  that  the  danger  of  interruption 
is  much  less.  Tw^o  25,000-gallon  oil  tanks  have  been 
erected,  and,  as  under  full  load  only  5,000  gallons 
a  day  are  needed,  there  is  little  danger  of  lack  of 
fuel,  as  it  can  be  had  either  from  the  tank  cars  or 
oil-carrying  steamers'.  There  will  be  no  shifting 
of  the  trolley  at  the  terminals  of  the  line.  A  uni- 
versal trolley  has  been  designed  by  Assistant  Man- 
ager J.  Q.  Brown,  which  bears  straight  up  against 
the  trolley  wire  no  matter  which  direction  the  car 
is  running.  The  trolley  carries  no  wheel,  but  the 
contact  is  made  by  a  shoe  four  feet  long,  curved  at 
the  ends  and  supported  at  right  angles  to  the  trolley. 
The  shoe  is  held  up  against  the  wire  by  a  system 
of   springs'. 

Plans  are  being  made  for  the  erection  of  an  electric 
plant  at  Imperial,  to  cost  $75,000. 

The  Northern  Power  Company  of  Crescent  City 
expects  to  commence  work  on  a  large  electric  gen- 
erating plant  next  spring,  the  estimated  cost  of 
which  is  $500,000.  A. 


PERSONAL. 


J.  F.  Lawless,  who  has  been  manager  of  the 
Pacific  Coast  Steamship  Company  for  some  time, 
has  resigned  to  accept  a  similar  position  with  the 
San  Francisco  Gas  and  Electric  Company. 

H.  A.  Nicholl  of  Ithaca,  N.  Y.,  has  been  elected 
general  manager  of  the  Cleveland  and  Southwestern 
Traction  Company.  F.  P.  Pomeroy  will  continue 
as  president,  but  will  devote  his  time  to  the  financial 
affairs  of  the  company. 

Henry  C.  Fogle  of  Caniton,  Ohio,  died  on  October 
14th.  He  was  one  of  the  organizers  of  the  Canton 
street-railway  system,  and  in  1896  became  manager 
of  the  street-car  lines  and  the  electric-lighting  plant, 
and  held  that  position  until  the  properties  were  sold 
to  the  present  owner. 

William  B.  Given,  president  of  the  Lancaster 
County  (Pa.)  Railway  and  Lighting  Company,  has 
resigned.  The  company  of  which  Mr.  Given  was 
president  controls  all  the  electric  railroads  of  the 
county,  as  well  as  the  electric-light  and  gas  com- 
panies   of  Lancaster   and   Columbia. 

Mayor  Harrison  boasts  that  the  heads  of  depart- 
ments in  his  administration  are  practical  men  rather 
than  politicians.  "City  Electrician  Ellicott,"  he  says. 
"doesn't  know  the  first  rudiments  of  politics.  If 
it  should  come  to  a  question  of  delivering  voles  or 
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;i  delegation  I   don't  suppose  he  wonld  know  how  lo 
start." 

The  friends  of  Ward  S.  Arnold,  manager  "of  the 
railway  department  of  the  Bullock  Electric  Mann- 
factnring-  Company,  will  be  greatly  pleased  to  learn 
that  ht;  has  .sufficiently  recovered  hus  health  to  he 
able  to  return  to  the  company's  headc|uarters  m 
Cincinnati.  While  on  a  business  trip  to  New  York 
city  Mr.  Arnold  was  taken  with  a  severe  attack  of 
pneumonia  and  he  wa.s  confined  to  his  room  m  the 
Metropolitan  Hotel  in  that  city  for  .several  weeks. 

Professor  Charles  E.  Greene.  A.  M..  C.  E..  of 
Ann  Arbor,  Mich.,  died  at  his  home  on  October 
17th.  He  was  dean  of  the  engineering  department 
of  the  University  of  Michigan,  comprising  the 
branches  of  civil,  mechanical,  electrical  and  mining 
engineering.  Professor  Greene  was  a  prominent 
civil  engineer  and  had  done  much  toward  revolu- 
tionizing bridge  building,  having  also  written  a  num- 
ber of  valuable  books  on  engineering  subjects.among 
them  being  "Graphics  for  Engineers,  Architects  and 
Builders.""  "Trusses  and  Arches"  and  "Structural 
Mechanics." 

Norman  G.  ICenan  has  been  chosen  president  of 
the  Cincinnati  Gas  and  Electric  Company  to  succeed 
General  Andrew  Hickenlooper,  who  resigned  some 
months  ago.  At  that  time  General  Hickenlooper 
urged  Mr.  Kenan's  election  to  the  position,  but  it 
has  since  been  stated  that  the  directors  desired  to 
see  what  policy  he  would  pursue  in  the  management 
of  the  companv,  and  he  was  left  in  the  ofifice  of  vice- 
president  until  this  time.  His  management  of  the 
bijsiness  has  been  more  than  satisfactory  in  every 
respect,  and  the  vote  of  the  board  of  directors  was 
unanimous    for    him. 

Dr.  Lee  De  Forest  sailed  on  October  I4lh  on  the 
Wliite  Star  steamer  Majestic  for  England,  taking 
with  him  his  chief  assistant,  H.  M.  Horton.  and  two 
outfits  of  De  Forest  space-telegraph  apparatus,  at  the 
request  of  prominent  men  connected  with  the  Britisii 
Postoffice,  the  .Admiralty  and  others.  .\  demonstra- 
tion is  to  be  made  between  Holyhead  and  Dublin, 
and  all  facilities  of  the  postofhce  have  been  put  at 
Dr.  De  Forest's  disposal  toward  that  end.  Sir  Will- 
iam Preece  is  especially  interested  in  the  enterprise, 
■["he  matter  of  speed  of  transmission  of  the  I')e 
Forest    system   will    be   especially  observed. 


ELECTRIC  LIGHTING. 

The  electric-light  plant  at  l'"ayetic,  Iowa,  has  been 
purchased  by  the  municipality  from  Knight  &  Hoyt. 

A.  E.  Abbott  of  Mason,  111.,  has  prepared  the  plans 
for  the  proposed  $!;.ooo  electric  plant  at  Middletown. 
111. 

H.  W.  Hubbell  has  presented  a  proposition  to  the 
city  of  Fort  Wayne,  Ind.,  for  the  establishment  of  a 
municipal   electric-light   plant. 

The  Shipp  &  Tapscott  Manufacturing  Company 
of  Hartselle,  Ala.,  is  preoaring  to  install  an  electric- 
light  plant   to  serve  its  factory  and  the   city. 

Dr.  C.  B.  Harrison  has  been  granted  a  franchise 
for  the  installation  and  operation  of  an  electric-light 
plant  and  system  of  waterworks  of  Oakhill,  Ohio. 

The  City  Council  of  Carnii.  111.,  has  passed  an 
ordinance  for  the  purpose  of  issuing  bonds  to  the 
amount  of  $4,000  for  the  completion  of  the  electric- 
light   plant. 

:  The  Junction  City  (Kan.)  Electric  Railroad,  Light 
and  Ice  Company  has  increased  its  capital  stock  from 
$100,000  to  $300,000.  Nunicro\is  impro^-cments  are 
contemplated. 

The  buildings  and  machinery  of  the  Thomaston 
Electric  Lighting  Company  at  Thomaston.  Conn., 
were  destroyed  recently  by  fire.  The  loss  is  esti- 
mated at  $25,000. 

All  bids  for  installing  generators  for  the  mu- 
nicipal electric-light  plant  at  Seattle.  Wash.,  have 
been  rejected  by  the  Board  of  Public  Works.  New- 
bids   will    be   advertised. 

The  City  Council  of  Dnrant.  I.  'T..  has  called  an 
election  for  November  i6th  to  vote  on  the  issuance 
of  $89,000  in  bonds  for  the  construction  of  an  elec- 
tric-light  plant    and    system    of  waterwoid<s. 

Ground  has  been  broken  at  the  corner'  of  Mound 
and  Seventeenth  Streets,  Columbus,  Ohio,  for  the 
construction  of  the  electric  plant  of  the  People's 
Heating   and   Lighting   Company  of  that  city. 

The  Western  Electrical  Company  of  Omaha  will 
install  an  electric-light  plant  at  the  penitentiary  in 
Lincoln.  Neb.  The  Milford  Soldiers'  Home  will  be 
supplied   with  a  similar  plant  by  Co.x  &  Phillips. 

City  Engineer  .\.  L.  Stewart  of  Rushville.  Tnd.. 
will  soon  advertise  for  bids  for  one  loo-kilowatl  and 
one  225-kilowatt  direct-current  generator,  one  225- 
kilowatt  belted  generator,  switchboard,  arc  lights. 
transformers,  etc. 

A  company  has  been  organized  at  Viola,  111.,,  to 
he  known  as  the  'Viola  Electric  Light  Company. 
Electricity  will  be  generated  for  heating,  lighting 
.and  power  purposes.  'The  incori)orators  are  'T.  F. 
Sexton,  A.   C.   Bradford  and  L.   J.   Sexton. 

Taxing  electric-light  signs  as  a  method  of  curbing 
what  has  been  called  a  "nui.sance,"  is  being  dis- 
cussed   by    the    license    committee    of    the    Chicago 


council.  It  is  proposed  to  provide  for  the  collec- 
tion of  an  annual  license  for  the  use  of  electric  signs 
which  project  over  the   street. 

'The  Leavenworth  (Kan.)  Light  and  Heating  Com- 
pany will  double  the  capacity  of  its  plant,  having 
just  closed  a  contract  with  the  LIniteil  States  gov- 
ernment for  the  lighting  and  power  purposes  at  the 
fort.  The  contract  will  amount  to  $16,000  a  year. 
.Ml  the  pole  lines  and  construction  will  be  done  at 
the    expense    of   the    government. 

The  fire  which  recently  destroyed  the  plant  of  the 
Kenosha  Gas  and  Electric  Company  at  Kenosha. 
Wis.,  was  the  second  one  this  company  has  expe- 
rienced within  four  months.  In  June  last  fire  broke 
out  in  the  plant,  hut  the  damage  was  largely  con- 
fined to  the  building.  The  recent  fire,  however,  was 
more  destructive  and  the  company  is  now  planning 
to  build   an  entirely  new  and  modern   plant. 

Lhiitcd  States  Consul-general  Warner,  whose  port 
is  at  Leipzig,  says  in  a  recent  dispatch  :  "It  is  re- 
ported that  a  Hamburg  firm  has  received  an  order 
to  equip  the  Chinese  emperor's  palace  at  Peking 
with  electricity.  For  this  purpose  a  dynamo  with 
four  steam  engines  and  16  transformers  will  be 
required.  Not  only  is  an  order  of  this  kind  impor- 
tant in  itself,  but  the  prestige  it  will  give  German 
industries  in  that  country  will  he  \Qvy  considerable. 

'The  properly  of  the  Northwestern  Gas  and  Elec- 
tric Company  at  Walla  Walla.  Wash.,  has  been 
mortgaged  for  $650,000  to  secure  the  payment  of 
25-year  bonds  to  that  value.  Bonds  to  the  amount 
of  $250,000  will  he  negotiated  immediately  for  the 
purpose  of  making  payments  due  on  the  recently 
])urchased  property  of  the  Walla  Walla  Gas  and 
Itlectric  Company.  A  reserve  of  $100,000  will  he 
kept  in  the  treasury  to  retire  the  present  bond  issue 
of  Ihc  old  company  and  the  remaining  $300,000  will 
be    \\^t:t\    in   actjuiring  additional  property. 

Under  the  head  of  "New  'Trade  Openings  .Vbroad" 
the  following  item  appears  in  a  consular  report 
issued  by  the  Department  of  Commerce  .and  Labor: 
It  is  suggeslcd  that  'Thorshavn,  in  the  Faroe  Islands, 
should  be  provided  with  electric  lights.  'The  water- 
power  is  abimdant  for  nine  uKnnhs  of  the  year,  and 
during  that  period  it  is  so  dark  that  artificial  light 
is  necessary.  Petroleum  lamps  are  generally  used 
in  the  shops  and  houses  and  for  street  lighting:  this 
could  all  be  advantageously  replaced  by  electric  light- 
ing during  the  season  that  lights  are  most  needed. 
During  the  months  of  May.  June  and  July,  when 
the  streams  arc  the  lowest,  no  lights  would  he 
needed,   as   it   is   daylight   constantly. 


ELECTRIC  RAILWAYS. 

Electric-railway  officials  of  the  principal  lines  in 
Alabama  are  contemplating  running  freight  cars  over 
their  routes   for  the  benefit  of  merchants  and  farm- 


Tbc  final  arrangements  have  been  made  for  the 
extension  of  the  'Toronto  and  Hamilton  (Ont.)  elec- 
tric railways,  which  will  close  the  gap  between  the 
two  cities. 

'The  .Austrian  minister  for  railways  has  invited  all 
the  electrical  firms  in  that  country  to  submit  pro- 
posals for  the  introduction  of  electric  traction  on  the 
new  Aljjine  railways. 

'The  Belgian  government  has  under  consideration 
proposals  from  a  number  of  leading  European  firms 
for  the  construction  of  an  express  electric  railway 
between  .\ntwerp  and   Brussels. 

'The  Muncie  (Ind.).  Hartford  City  and  Ft.  Wayne 
Traction  Company  has  granted  an  increase  in  the 
wages  of  all  motormen  and  conductors  on  the  road, 
the  advance  varying  with  the  length  of  service  of 
the  men. 

The  Rockford  (111.)  Edison  Company  is  erecting 
a  power  house  to  furnish  power  for  the  Rockford- 
Freeport  electric  railway,  work  on  which  road  is  pro- 
gressing satisfactorily.  Considerable  steel  has  al- 
ready been   laid. 

.-\  new  electric  railway  is  lo  be  operated  in  Kan- 
kakee. 111.,  by  the  Kankakee  Interurban  Riveiwicw 
Railway  Company,  organized  with  a  capital  of  $2,500 
by  Llaswell  Wesley.  James  Bonfield,  Gordon  Hannah 
and  John  C.  Dixon. 

The  Hamilton  (Out.)  Radial  Electric  Railway 
Company  has  bought  nearly  all  the  right-of-way  for 
the  projected  extension  of  the  line  from  Burlington 
to  Oakville.  Grading  will  be  done  this  fall  and  the 
track   laid    next  spring. 

'Three  indictments  against  men  alleged  lo  he  con- 
cerned in  defrauding  the  Boston  and  Northern  Street 
Railway  Company  by  the  use  of  bogus  checks  w'ere 
reported  by  the  grand  jiu'v  for  the  October  sitting 
of  the  Suffolk   County    (Mass.)    Superior  Court. 

The  Schenectady  (N.  Y. )  electric  railway  has 
received  authority  from  the  State  Railroad  Commis- 
sion to  increase  its  capital  stock  from  $600,000  to 
$7,000,000.  The  increased  capital  is  to  he  used  for 
the  absorption  of  the  stock  of  the  Mohawdv  Gas 
Company   of   Schenectady. 

'The- controversy  between  the  Chicago  City  Railway 
Company  and  its  union  employes  will  probably  be 
settled  by  arbitration.  .\  committee  of  the  men 
visited    President    D.    G.    Hamilton  and    .\ttorney   E. 


R.  Bliss  of  the   company  and  paved  the   way  for  a 
speedy  adjustment.     Other  meetings  arc  to  he  held. 

The  Union  Traction  Company  of  Indiana  has  en- 
.gaged  t\vo  expert  electricians  to  teach  the  motormen 
and  conductors  the  proper  way  to  handle  the  app.a- 
ratus  on  the  cars.  These  instructors  make  the  run 
with  the  men  and  explain  the  details  of  the  machin- 
erj'.     Every  man  employed  on  the  cars  will  be  taught. 

It  is  reported  in  Wall  Street  that  the  Appleyaril 
syndicate  has  announced  that  within  18  months  it 
will  be  running  trolley  sleeping  cars  not  only  be- 
tween Indianapolis  and  Columbus,  hut  to  Milwaukee, 
St.  Louis.  Cincinnati.  Chicago,  Louis\'ille,  Terrc 
Hault.  Wheeling,  Pittsburg,  CUweland,  Toledo,  De- 
troit  and    Port    Huron. 

■It  lias  been  estimated  that  the  earnings  of  the 
Chicago  Lhiion  'Traction  Company  for  September 
Will  show  a  gain  of  approximately  $60,000  over  Sep- 
tember, ig02.  Those  in  a  position  to  know  assert 
that  the  company  has  made  gradual  increases  in 
earnings  from  month  to  month  since  the  receivers 
have  taken  hold   of  the  lines. 

At  Jacksonville.  Fla.,  an  attempt  was  made  to 
'Separate  tlie  races  when  riding  upon  the  street  cars. 
The  colored  people  then  refused  to  ride  upon  the 
cars  .and  the  restrictions  were  withdrawn.  But  even 
then  the  negroes  would  not  patronize  the  cars  and 
raised  capital  and  built  a  line  of  their  own,  which 
is  said  to  be  one  of  the  best  equipped  and  best  pat- 
ronized lines  in  the  city.  'The  company  is  made  up 
entirely  of  ne.groes,  with  negro  motormen  and  con- 
ductors. 

.Accorchng  to  a  theory  considered  at  the  adjourned 
inquest  into  the  .^treet-car  accident  of  September 
30th,  ,when  a  Chicago  Consolidated  Traction  Com- 
pany car  was  struck  by  a  Wisconsin  Central  train 
near  the  Hawthorne  racetrack  killing  six  passengers, 
it  has  been  hinted  that  too  close  attention  on  the  part 
of  the  street-car  crew  to  the  discussion  of  race- 
track news' by  the  passengers  may  have  been  re- 
,  sponsible  for  the  accident.  'The  inquest  will  be 
continued  when  several  of  the  witnesses  who  were 
severely  injured  are  able  to  testify. 

The  city  solicitor  of  Cincinnati  has  filed  suit 
against  the  Cincinnati  'Traction  Company  and  all 
the  interurban  companies  using  the  tracks  of  the 
traction  company  inside  the  city  limits  to  compel 
them  to  give  and  to  accept  transfers  from  each 
other,  in  accordance  with  a  resolution  passed  by  the 
Board  of  Administration  some  time  ago.  There  has 
been  a  great  deal  of  complaint  in  regard  to  this 
matter,  bnt  the  companies  have  held  to  what  they 
believe  to  he  their  rights,  and  ha\'e  steadfastly  re- 
fused  to    recognize   transfers    from    each    other. 

Among  the  new  companies  incorporated  in  Illi- 
nois recently  is  the  Illinois  Central  Electric  Rail- 
way Company,  with  principal  office  at  Canton,  III., 
and  a  capital  sti:>ck  of  $300,000.  It  is  proposed  to 
build  an  electric  road  extending  through  the  coun- 
ties of  Fulton,  Peoria.  Kno.x.  Mason  and  Mc- 
Donough  and  taking  in  the  cities  of  Canton,  Peoria, 
'Galesburg,  Havana,  Fairview,  Farmington,  Lewis- 
ton  and  Macomb.  The  first  board  of  directors  is 
composed  of  Joseph  David,  Cleveland,  Ohio  :  James 
-\.  Lawrence  and  James  S.  Hopkins,  Chicago,  III. ; 
Fred  .\.  Dolph.  .\urora.  111.,  and  David  J.  PefTers. 
Jr.,   Evanston,   111. 

Reports  from  Wabash,  Ind:.  state  that  the  con- 
solidation of  the  Fort  Wayne  and  Southwestern 
'Traction   Company's  line  between  Wabash  and  Fort 

■  Wayjie.  and  the  Logansport  and  Wabash  'Valley 
company's  line,  between  Wabash  and  Logansport, 
has  been  accomplished,  and  that  definite  announce- 
ment of  the  amalgamation  of  the  tW'O  properties  will 
j«ome  within  a  short  time.     It  is  the  purpose  to  run 

through  cars   from   Fort  Wayne  to  Logansport,  and 

■  to  this  end  six  large  new-  vestibuled  cars,  similar 
to  those  in  service  on  the  Southwestern,  have  been 
ordered.  The  Fort  Wayne  and  Logansport  city  lines 
are  to  go  into  the  combination,  and  the  Southwestern 
will  reach  the  center  of  Fort  Wayne  over  the  tracks 
of  the   Fort  \\'avne  cit\'   s\'stem. 


AUTOMOBILES. 


'The  property  of  the  Chicago  Motor  Vehicle  Works, 
,  operating  one  of  the  largest  automobile  factories  in 
'■'the    W.est    at    Harvey.    Ill,    has    been    placed    in    the 
'-.hands  of  E.   A.  Potter  as  receiver  in  bankruptcy  on 
'application  of  three  creditors.     Attorney  C.  B.  Haf- 
•fenberg,   representing   the   corporation,   sa3's   that  the 
automobile  plant  at  Harvey,  111.,  is  alone  w'orth  more 
than  $500,000,    and    that  the   total   assets   may   prove 
to   be   worth    $1,000,000.     He    said   the   debts   do  not 
exceed  $200,000.     'This  company  built  the  large  gaso- 
line automoTiiles  which  replaced  the  carettes  in   Chi- 
cago. 

Several  new  schemes  of  automobile  owners  wdio 
wish  to  escape  identification  while  violating  the  speed 
ordinance  in  the  dow-ntow-n  district  and  along  the 
park  boulevards  of  Chicago  have  come  to  light. 
Changing  the  identification  numbers  on  their  ma- 
chines to  suit  their  speed  and  convenience  is  the 
newest  trick  played.  (Due  large  machine  is  said  to 
he  carrying  eight  number  plates  ranging  in  count 
from  one  to  four  figures  on  the  rear.  Sixty  sum- 
monses have  been  issued  for  the  arre.st  of  many  of 
the  most  prominent  automobilists  in  the  city  to  ap- 
pear before  City  Electrician  Ellicott  and  answer 
■"charges  of  \'iolation   of   the  ordinance. 
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POWER  TRANSMISSION. 

Work  on  the  large  power  plant  of  the  W-rmont 
Power  and  Manufacturing'  Company  at  -Fairfax 
Falls,  near  St.  Albans,  \'t.,  lias  been  commenced. 

A  company  with  $1,500,000  capital  has  been  or- 
ganized at  Joplin,  ;Mo.,  to  furnish  power  to  run 
the  mills  ami  niines  in  that  territory.  Eastern  cap- 
italists are  promoting  the  enterprise.  The  central 
station  will  be  located  at  Joplin,  with  sub-stations 
at   Galena   and    Webb   Citv. 


PUBLICATIONS. 

A  mailing  card  calling"  attention  to  I.  T.  E.  cir- 
cuit breakers,  which  are  made  in  a  variety  of  sizes 
to  suit  the  needs  of  the  customer,  is  sent  out  by  the 
Cutter  Con;pany  of  Philadelphia. 

"Electric  Light  and  Power  Wiring  for  Public 
Institutions  and  Private  Residences"  is  the  title  of 
a  bulletin  issued  by  the  D'Olier  Engineering  Com- 
pany of  Philadelphia,  Pa.  Illustrations  are  contained 
in  the  bulletin  of  several  such  buildings  which  have 
been  wired  by  the  company  together  with  an  outline 
of  its   methods  of  doing  w'Ork. 


SPACE    TELEGRAPHY. 

It  is  reported  that  Dr.  Lee  De  Forest  intends 
to  place  a  space-telegraph  station  on  the  top  of  the 
Schofield  Building.  Cleveland.  Ohio,  to  be  operated 
in  conjunction  with  the  station  at  Ir\-ington-on-the- 
lake,  recently  described  and  illustrated  in  the  West- 
em  Electrician,  which  is  about  10  miles  east  of 
Cleveland. 


MISCELLANEOUS. 

Arthur  J.  Hogan,  a  former  telephone  lineman,  was 
awarded  S3S.00O  damages  at  Trenton,  N.  J.,  against 
the  United  Electric  Company  of  Newark  for  injuries 
received  from  a  live  wire  which  was  not  properly 
insulated. 

"Here  is  a  way  to  measure  fairly  accurately  the 
castance  of  a  flash  of  lightning."  says  a  New  York 
newspaper  writer:  "Sound  travels  only  1,120  feet 
i\  second,  while  light  is  practically  instantaneous  in 
its  transmission.  Therefore,  if  the  clap  of  thunder 
is  heard  a  full  second  after  the  flash  is  seen,  it  was 
1,120  feet  away.  If  there  is  an  intermission  of  five 
seconds  the  sound  has  had  to  travel  about  a  mile." 

The  Navy  Department  recently  made  a  test  of  a 
new  turbine   speeding  machine  in   a  Whitehead  tor- 
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jiclIo  at  which  a  maximum  speed  equal  to  35  knots 
an  hour  was  developed  in  an  Soo-yard  run.  The 
highest  speed  attained  by  the  machine  now  in  use 
has  been  29  knots.  At  1,200  yards  the  torpedo  de- 
veloped a  speed  of  31  knots.  The  trial  board  will 
submit  its  report  of  the  test  to  the  bureau  at  Wash- 
ington. 

What  is  said  to  be  the  largest  group  of  sun  spots 
discovered  within  the  last  decade  has  made  its  ap- 
pearance, and  George  H.  Peters  of  the  United  States 
Naval  Observatory  has  studied  it  with  considerable 
care.  According  to  Mr.  Peters,  the  group  consists 
of  about  nine  spots  and  the  estimated  region  affected 
covers  an  area  172,000  by  59,000  miles.  A  brilliant 
aurora  was  observed  in  the  northern  heavens  on  the 
evening  of  October  I2th  and  the  magnetic  needle 
was  visibly  disturbed. 

A  new  raihvay  tie  manufactured  from  scraps  of 
leather  and  sweepings  from  shoe  factories  is  said 
to  possess  remarkable  lasting  qualities.  The  scraps 
are  ground  up  into  a  paste  and  treated  with  a  patent 
preparation  and  the  paste  run  into  a  press  mold. 
Here  it  is'  formed  into  a  tie  by  hydraulic  pressure, 
an  iron  core  being  embedded  in  the  center.  A  set 
of  these  ties  was  alternated  with  a  set  of  wooden 
ties  in  a  freight  yard  where  the  test  would  be  very 
severe.  The  ties  were  laid  in  July,  1901,  and  since 
that  time  two  sets  of  the  wooden  ties  have  been 
worn  out  and  a  third  set  was  put  in  in  July.  The 
leather    ties   show   no  signs  of   wear. 


TRADE  NEWS. 


The  Chase-Shawmut  Company  announces  the  re- 
moval of  its  office  and  factory  to  Newburyport, 
Mass..  where  it  has  greatly  increased  its'  facilities 
for  tlie    manufacture   of   electrfcal  specialties. 

A  review  of  the  report  of  the  collector  of  customs 
at  the  port  of  DVirban,  Natal,  shows  the  total  value 
of  electrical  exports  from  the  United  States  to  Natal 
in  the  year  1902  to  have  been  $166,653.  Of  this 
amonnt  electrical  machinery  represents  $119,268;  elec- 
trical fittings,  $47,273,  and  telephone  material,  $112. 

Sealed  proposals  will  be  received  at  the  office  of 
the  supervising  architect,  Treasury  Department. 
Washington,  D.  C.  until  December  15th,  for  the  con- 
struction, including  plurnbing,  heating  apparatus, 
electric  wiring  and  conduits,  of  the  postoffice,  custom 
house,  etc..  extension  of  Jacksonville,  Fla.  Draw- 
ings' and  specification  may  he  had  at  the  office  of  the 
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custodian   at    Jacksonville.    Fla.,    or   of  James   Knox 
Taylor,  supervising  architect. 

Sealed  proposals  are  being  invited  until  October 
29th  for  furnishing  the  United  States  engineer's 
office  in  New  York  with  electric  searchlight  project- 
ors. Intending  bidders  can  obtain  specifications, 
blank  forms  and  all  available  information  upon  ap- 
plication to  Major  W.  L.  Marshall,  Corps  of  Engi- 
neers, New   York  city. 


BUSINESS. 


Wickes  Brothers,  nuichinery  manufacturers  of 
Saginaw,  Mich.,  have  issued  a  monthly  stock  list  of 
boilers,  engines  and  machinery.  This  list  together 
with  lists  of  stock  on  hand  at  their  Pittsburg  and 
Jersey  City  sales  warehouses  will  be  mailed  to  those 
interested   on   request. 

The  "United  States"  metal  polish  paste  is  a  prod- 
uct useful  around  the  central  st'ation  in  keeping 
the  bright  parts  of  machinery  in  a  proper  condition. 
The  polish  is  also  manufactured  in  liquid  and  pow- 
dered form.  The  article  may  be  had  from  George 
William  Hoffman,  Indianapolis,  Ind.  It  comes  in 
any  bulk  from  three-ounce  boxes  to  five-pound 
pails. 

The  Republic  Rubber  Company  of  Youngstown. 
Ohio,  is  placing  on  the  market  a  sheet  packing  for 
steam-pipe  flanges  called  the  "Searchlight"  packing. 
The  strongest  claim  made  by  the  company  as  to  the 

.merit  of  the  article  is  that  it  will  not  harden  from 
heat  because  in  the  process  of  manufacture  it  under- 
.aoes  a  temperature  of  500  degrees,   which  is  higher 

•  than  it  will  meet  in  practice. 

The  Westinghouse  steam  turbine  is  rapidly  in- 
creasing its  field  of  usefulness.  The  Eaton  Cole  & 
Burnham  Company  of  Bridgeport,  Conn.,  is  pre- 
paring plans  for  a  turbine  plant  which  will  furnish 
power  to  its  works  located  at  Bridgeport,  Conn. 
Large  extensions  to  the  present  works  are  now  under 
w'ay  and  the  entire  plant  will  then  be  operated  by 
polyphase  rnotors  from  the  new  power  station.  A 
400-kilowatt  Westinghouse  turbine  unit  will  be 
imrnediately  installed  to  provide  additional  power 
during  the  construction  work.  It  will  temporarily 
be  installed  in  the  present  power  house  and  will 
operate  under  200  pounds  steam  pressure  and  28 
inches  vacuum  without  superheat.  The  unit  will 
furnish  three-phase  current  at  440  volts.  The  instal- 
lation is  in  charge  of  George  Hooper,  engineer,  of 
New   York   citv. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


~4iy020.  Pneumatic  Safety  Appliance  for  Street 
Cars,  etc.  John  Enright,  Cleveland,  Ohio.  Ap- 
plication filed  December  ig,  1902. 

Electrically  operated  volves  control  the  air-pressure 
pipes  which  lead  to  and  operate  a  device  fur  throwing 
objects    awaj-    from   in    front   of    tlie    car. 

741,044.  Storage  Battery.  Charles  W.  Kennedy. 
Rutledge,  Pa, ;  Sara  H.  Kennedy,  administratrix 
of  said  Charles  W.  Kennedy,  deceased,  assignor 
of  three-eighths  to  Edward  W.  Patton,  Phila- 
delphia,   Pa.     Application   filed    March   21,   1902. 

A  bottomless  separator-tray  having  flaring  sides  has 
.tn  inner  offset  supporting  portion.  A  containing-cell 
supported  by  the  offset  portion,  and  positive  and  nega- 
tive electrodes  supported  by  the  containing-cell  and 
soldered   to   it,   are    the    essential   parts. 

« 
741.052.  Automatic  Coupling  for  Electrical  Con- 
ductors. Charles  Mahon,  Washington.  D.  C. 
assignor  to  Minna  Lagare  Mahon,  Washington, 
D.  C.  Application  filed  January  4,  1902.  Re- 
newed February  10,  1903. 

Insulator  carrier-blocks  have  reduced  end  portions, 
each  formed  with  a  plane  outer  surface  and  a  curved 
inner  surface.  A  fi.\ed  terminal  on  the  plane  surface 
and  a  yielding  spring- terminal  on  the  opposite  side  of  the 
ilock  projecting  over  the  curved  surface  of  the  reduced 
end  portions  allow  the  two  parts  to  be  sprung  together 
and    held   in    electrical    contact. 

741,080.  Coin-conlroiled  Testing  Machine.  Santley 
M.  Taylor,  Washington,  D.  C.,  assignor  of  seven- 
eighths'  to  Harry  C.  Grove.  Elmer  E.  Curry. 
Charles  M.  Merrill  and  Annie  F.  Hills,  Wash- 
ington, D.  C.     Application  filed  July  30,  1902. 

Small  indicating  electric  lamps  are  successively 
brought  into  circuit  as  the  force  exerted  on  the  testing 
.ipparatus  increases  in  magnitude  and  indicate  the  force 
exerted   by   numbers  placed   by   the    lamps. 

-41,097.  Street-railway  Switch.  Walter  J.  Bell,  Los 
Angeles,  Cal.,  assignor  of  one-half  to  Leon  F. 
Moss,  Los  Angeles,  Cal.  Application  filed  Au- 
gust 5.   1902. 

A  solenoid  and  plunger  operate  the  valve  mechanism 
controlling  the  compressed  air  which  actuates  the  switch. 

741.114-  Apparatus  for  Telephone  Trunk  Lines. 
William  W.  Dean,  Chicago,  III.,  assignor  to  the 
Western  Electric  Company,  Chicago,  III.  Ap- 
plication  filed  January   14,    1902. 

Means  at  the  answering  switchboard  apply  calling- 
furrent  to  the  trunk-line,  the  conductors  of  the  trunk- 
fine  being  normally  continuous  and  the  sub-station  call- 
fccll  of  the  subscribfr's  line  may  be  rung  directly  from 
Ihe  answering-switchboard.  A  repcating-coil  at  the  re- 
ceiving-switchboard is  normally  disconnected  from  the 
trunk-line  and  a  magnet  and  switch-contacts  ooeratcd 
thereby  sever  the  trunk-line  and  interpose  the  windings 
of  the  repea ting-coil  in  the  circuits  of  the  severed  ends. 
(Sec    cut.. I 


Issued  (United  States  Patent  Office)     October  z^.  iQoj. 

741,115.  Relay.  William  W.  Dean,  Chicago,  ill,. 
assignor  to  the  Western  Electric  Company.  Chi- 
cago,. 111.     Application   filed  January   14,   1902. 

An  electromagnet  has  a  U-shaped  pole-piece  secured  at 
the  rear  end,  the  arms  of  the  pole-piece  extending  for- 
ward on  either  side  of  the  magnet  and  projecting  be- 
yond the  front.  An  armature  pivoted  in  the  arms  of  the 
pole-piece  and  normally  resting  in  an  angular  position 
iias  one  end  adapted  to  be  attracted  by  the  magnet,  to 
swing  the  armature  about  its  pivot  into  a  position  sub- 
stantially   in    alignment    with    the    magnet-core. 


741,123.  Electrical  Track 
Fogel,  Allentown,  Pa. 
8,   1902. 


Instrument.     Taylor    T. 
Application  filed  August 


One  rail  of  the  track  is  in  circuit  with  a  source  of 
<;lcctric  energy,  the  second  rail  is  insulated  from  the 
lirst  rail  and   has  an  insulated  section.      An   electromagnet 


741,168.  Electric  Switch.  Joseph  H.  Rusbj^  Nutley, 
N.    J.     Application   filed   March   20,    1902. 

An  actuating-Iever  and  blade-carrier  is  provided  with 
spring-pressed  plungers,  one  of  the  plungers  having  a 
face     or     cam     jiortion     forming     a     way     for     the     other 

plunger. 

741,206.  Electric  Rheostat.  Leonard  Wilson,  Pitts- 
field,  Mass..  assignor  to  the  Stanley  Electric 
Manufacturing  Company,  Pittsfield,  Mass.  Ap- 
plication filed  April  6,  1903. 

Two  sets  of  resistances  are  each  provided  with  a  set 
of  contacts  connected  to  points,  while  a  third  set  of 
contacts  is  connected  to  points  on  part  of  the  second  set 
of  resistances.  A  contact-strip  parallels  the  lirst  set  of 
contacts  and  is  connected  to  one  contact  of  tlie  thiid  set; 
also  a  con  tact- strip  parallels  the  third-named  set  of 
contacts  and  is  connected  to  one  contact  of  the  first  set. 
while  a  movable  arm  is  adapted  to  engage  the  contacts 
and    the    contact-strins.- 


NO.    741,114  — TELEPUONE    SYSTEM. 

liivoted  adjacent   to  the   insulated   section  is  released  and 
oscillated  by  the  passage  of  the  car  wheel,  giving  a  signal. 

741.164.  Valve  and  Igniting  Gear  for  Explosive  or 
Internal-combustion  Engines.  Francis  M.  Rites. 
Ithaca,  N.  Y.     Application  filed  January  14,  1902, 

Contact    pieces    on    an    eccentric    rod    make    and    break 
contact,   giving  a   spark. 

741.165.  Valve  and  Igniting  Gear  for  Explosive  or 
Internal-combustion  Engines.  Francis  M.  Rites, 
Ithaca,  N.   Y.    Application  filed  March  i.  1902, 

Electrical-contact    sparking   apparatus    is     used     in     the 
dc?>ien. 


NO.     741, 39i. THIRD-RAIL    SUPPORT. 

741,207.  Electric  Rheostat.  Leonard  Wilson,  Pitts- 
field,  Mass.,  assignor  to  the  Stanley  Electric- 
Manufacturing  Company,  Pittsfield,  Mass.  Ap- 
plication filed  April  6,  1903. 

Two  sets  of  resistances,  a  circular  row  of  contacts 
connected  to  the  resistances,  a  rotary  switch-arm  adapted 
to  engage  the  contacts,  and  a  switch  connecting  the  end 
of  one  set  of  resistances  to  a  point  near  the  middle  of 
the  other  set  and  adapted  to  be  operated  by  the  move- 
ment of  the  rotary  arm  are  the  main  features  of  the 
rheostat. 

74T.231.  Process  of  Treating  Cyanide  Solutions. 
William  H.  Davis,  Boulder,  Colo.,  assignor  of 
two-thirds  to  Arthur   L.   Collins,  Denver,  Colo., 
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Telluridc,   Culo.     Appli 


niul   Francis  L.  Bo5i.|ui 

cation  filed  July  3,  ipo^- 
For  treating  cyanide  solutions  used  in  tl.e  ^'''raction  of 
precious   .uetals    from    their    ores,    an    all<a  inc     'ydrale     s 
introduced  into  tlie  solution,  the   mixture  then  being  sub- 
jected to   the   action  of  an  aUernatmg  electric   current. 

741  2^4      Contimioiis-current     Machine     and     Appa- 
'  ratus      IWax  Deri,  Vienna.  Auslria-Hnfigary,  as- 
signor   to    the    Stanley    Electric    Manufacturing 
Company,      Pittsfield,      Mass.     Application     filed 
March  6,  1903. 

The    field-magnet    of    the    d>Miamo    is   in    the    form    of    a 
continuous   ring,   slotted   on  its  inner  periphery,   and   car- 
ries equally,    or   nearly   equally,    distributed   compensating 
coils  in  the  slots. 
741,239.     Circuit-breaker.     Joseph  D.  Forrer,  Johns- 
town, Pa.,  assignor  to  the  Westinghouse  Electric 
and      Manufacturing     Company,    Pittsburg,    Pa. 
Application  filed  March  12,  1902. 
I'ixed   auxiliary   contacts   all    in    series   with  each  other 
and   in  parallel  with  the  main  contacts  are  supplied    with 
means   for   effecting   the   separation  of   the   main    contacts 
momentarily  prior  to  the  separation  of  the  auxiliary  con- 
tacts. 
741,245.     Electric  Lamp  or  Candle.     Conrad  Hubert, 
New  York,  N.  Y.     Application  filed  February  27, 
1903. 

.\  candle-shaped  holder  contains  in  the  candle  part  a 
battery  and  on  the  top  a  small  incandescent  lamp  con- 
nected to  the  battery.  A  thumb-spring  on  the  handle 
throws  the  battery  in  and  out  of  'connection. 

741.255.     Electric     Arc     Lamp.     George     M      Lane, 
Brooklyn.  N.  Y.,  assignor  to  the  Interstate  Elec- 
tric  and    Manufacturing    Company.     Application 
filed  November  18,  1902. 
A  plate   closes   the   open  end   of  the   globe  and   has  an 
opening    and    a    rim    in    line    with    and    surrounding    the 
opening    and    provided    with    inner    shoulders,    the    part 
between   the   shoulders   having   a  vent.     Rings   arc   seated 
upon    the    inner    shoulders    of   the   rim  and  snugly   receive 
the     movable     electrode,     the      lowermost     ring     normally 
closing  the   vent  and   the    upper   ring   forming   a   stop   for 
the    clutch   mechanism. 


NO.    741,333. — ELECTRIC    FURNACE. 
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nets  associated  with  the  lock-out  devices  and  relay-con- 
trolled contacts  are  controlled  by  a  separate  circuit 
leading  from  central,  a  number  of  magnets  being  con- 
nected   with    the    relay-contacts. 

741,298.     Apparatus  for  Cleaning  and  Treating  Ships' 

Hulls,    etc.     Hai-old    Binney,    New   York.    N.    Y. 

Application  filed  August  ig,  1898. 

Lighting  and  power   apparatus  used  in  connection  with 

a    diving    suit    for    cleaning    and    treating    the    sides    of 

ships  under   water   is   run    by   electricity. 

741,312.     Railway     Signaling     System.     Adolph     G. 

Dahmke,  Chicago,  111.  Application  filed  February 

3,  1902. 
A  series  of  stations,  each  connected  with  a  source  of 
electrical  energy,  of  which  the  track  forms  one  polar 
terminal,  are  combined  with  a  movable  element  at  each 
station  adapted  for  both  electrical  and  mechanical  contact 
with  a  vehicle  on  the  track.  Automatic  mechanism  re- 
stores the  element  to  normal  position  after  being  mechan- 
ically  actuated. 

741,322.     Electrolytic    Water     Purifier.     George    W. 
Frazier,   Allegheny,    Pa.    Application    filed   Jan- 
uary  3,   1903. 
Current  is  passed  from  one  electrode  to  another  llirough 
the  water  to  be  purified. 

741,325.     Motor.     Sabin    A.    Gibbs,    Tacoma,    Wash. 
Application  filed  January  5,   1903. 
A  traveling  core  passes  through  the  coils  of  the  motor, 
which   are   energized   successively   to   continue    the   motion 
of  the   core. 

74ij333-     Electric    Furnace.     Francis  .E.    J.    Hatch, 
Green  Bay,  Wis.,  assignor  of  one-fourth  to  Ed- 
ward   L..    Graham,    Sagola,     Mich.     .Application 
filed   December  4,    1902. 
Refractory    walls  within   a    cylinder   are   combined   with 
open-ended   tubes  embedded   in   the    walls   parallel    to   the 
axis    of    the    cylinder.     A    series    of    electrical    conductors 
within    the    tubes    and    a    series    of    commutator-plates   on 
-the   exterior    of    the    cylinder    with    electrical    connections 
between   the   plates  and   the   conductors   make   up   the  ap- 
paratus.     (See    cut.) 
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NO.    741.527. — ELECTRICITY    METER. 


741  '71      Turbine     Electric     Generator.     Edwin      H. 
'  Porter  and    Burleigh   Currier,   Philadelphia,    Pa. 
Application   filed    October  9,    1902. 

The    rotating    windings    of  an    induction    motor    are    car- 
ried by   one   set   of  vanes  of   the   turbine   while   a   second 
stationary    set   of  vanes  bears  the   stationary  windings  ot 
the  motor,   the  whole  being  inclosed  in  a  cylinder    having 
admission    and   exhaust   ports. 
741  ^72     Electric  Induction  Motor.     Edwin  H.  Por- 
'  ter  and  Burleigh  Currier,  Philadelphia,  Pa.     Ap 
plication  filed  February  7,  1903. 
-V  number  of  transverse  conductors  produce  a  magnetic 
field      The    ends    of    the     transverse    conductors    may    be 
switched  in  multiple  order  with  the  different  i.hases  ot   a 
polyphase    circuit,    giving    a    variable    number    of    bars    per 
pole   per   phase. 
741,274.     Apparatus     for    Electroplating.     Albert   R. 
Pritchard,    Rochester,    N.    Y.     Application    filed 
June  23,   1903. 
A  cathode   for   a  plating-bath  consists  of  a  sheet  to  be 
plated  and  supporting  means  consisting  of  a   plate  against 
which  the  sheet  fits,  and  lugs  adapted  to  engage  the  sheet 
and  press  it  against  the   supporting-plate,   and  also  means 
for    clamping   the    sheet   to   the    plate. 
741  282.    Telephone  System.     Charles  B.  Smith,  New- 
York,  N.  Y.     Application  filed  February  3,  1899. 
Renewed    October    22,    1902. 
At  the   central  oflice   is  located  a  movable   arm  or  con- 
tact to  make  connection  with  the  lines.     A  magnet  device 
to   cheek  the  arm   and  a  circuit   for  the  magnet  has  con- 
tacts  that    are    closed    wlien    the    arm    is   at    the    starting- 
point   and  adapted   to   be   broken   to   cause   the   devices  to 
operate    to     check    the    arm.     An     indicating    instrument 
connected  with  the  arm  is  placed  in  circuit  with  the  con- 
ductor  selected  by  the  arm. 
741  283.    Telephone.     Charles  B.  Smith,  New  York, 
N.    Y.     Application    filed    March    6,    1899.     Re- 
newed October  22,  1902. 
Electrically  operated  devices  in  each  subscriber's  station 
connect    with   the   conductor   and   are   arranged   to   permit 
the  supporting-lever  of  the  receiver   to  establish  a  circuit 
for  the  latter  if  the  circuit  over  the  conductor  is  closed, 
and   to    prevent    the   lever    from   establishing   such   circuit 
for   the   receiver   if  the   circuit  is  broken. 

741.284.  Telephone  System.  Charles  B.  Smith,  New 
York,  N.  Y.  Application  filed  December  18, 
1899.     Renewed  October  22,  1902. 

Means  connected  with  the  lines  at  central  produce 
a  signal,  and  automatic  electrically  operating  devices  at 
subscribers'  stations  connected  with  the  lines  select  a 
pair  of  idle  lines  and  establish  a  circuit  over  the  lines 
through    the    signal-producing    means. 

741.285.  Telephone  System.  Charles  B.  Smith,  New 
York,  N.  Y.  Application  filed  December  30, 
1899.     Renewed   October   22,    1902. 

Electrically  operating  lockout  devices  control  the  con- 
nection t'(  the   telephone   instruments  with  the  line.      Mag- 


NO.    741,604. — TELE- 
PHONE TRANSMITTER 
AND    RECEIVER. 

741,358.     Electric    Clock.     Frank    W.    Moore,    May- 
wood,  111.     Application  filed  May  24,   1897. 
Electromagnets     and    armatures     operate     automatically 
the  escapement  of  the   clock. 

74I>365.     Electric   Igniter  for   Hydrocarbon   Engines. 
James   W.   Packard,   Warren,   Ohio,  assignor  to 
the  Packard  Motor  Car  Company,  Warren.  Ohio. 
Application  filed  November  14,  1902. 
Details   are   described. 

741,371.     Apparatus  for  the   Treatment  of   Defective 

Hearing.     Guy  C.    Powell   and  Allen    D.    Smith, 

Peoria,   111.     Application   filed   May  28,   1902. 

-V    bellows    with    tubes   adapted    to    impart    air    impulses 

to   the  ear   drums  are  operated  by  the  alternate  attraction 

and   repulsion   of  an  electromagnet. 

741,382.  Folding  Bracket  for  Telephones',  etc.  Sam- 
uel J.  Seifried,  Chicago,  111.,  assignor  to  the 
Chicago  Writing  Machine  Company,  Chicago, 
111.  Application  filed  March  24,  1902. 
An  extensible  bracket  carries  the  telephone  receiver 
and  transmitter. 

741,393-  Support  or  Chair  for  Third  Rails.  James 
E.  Blakesley,  Chicago,  111.  Application  filed 
April  27,   1903. 

A  horizontal  bracket  attached  to,  but  insulated  from, 
an  upright  support  carries  the  conducting  rail  in  an  in- 
verted   position.      (See    cut  on  preceding  page.) 

741.395-  Steering  Mechanism.  Frank  T.  Cable,  New 
Suffolk,  N.  Y.,  assignor  to  the  Electric  Boat 
Coinpany.     Application  filed   November   7,   1902. 

.'Vn  electric-motor  is  direct-connected  to  a  drum  upon 
which  is  wound  the  rope   actuating  the  rudder. 

741,431.     Electric  Programme  Clock.  Edwin  T.  Ack- 
erman,    Chicago,    111.,    assignor    of    one-half    to 
Thomas    A.    Smyth,    Chicago,     111.     Application 
filed  September   11,   1902. 
Electromagnets    automatically    attract    and    repel    arma- 
tures -which   impart  movement   to  the   working  parts. 

741,467.     Apparatus  for  Boxing  Matches.     Joseph  C. 
Donnelly,  Philadelphia,  Pa.,  assignor  to  the  Dia- 
mond Match  Company,  New  York,  N.  Y.     Appli- 
cation filed  July  13,  1900. 
For  actuating  the  stop  mechanism  regulating  the  supply 
of    matches    to    a    holder    an    electromagnetic    device    is 
used. 
741,471.     Power-translating  System.  Arthur  C.  East- 
wood,  Cleveland,  Ohio.     Application  filed  April 
3,  1903- 
Between   the   two   members   of   the    device   is  interposed 
an    electric    machine    having    its    elements    movably    con- 
nected  respectively    to   the    members  of   the    device    operat- 
ing the  driving  inember  at  a  substantially  constant  speed 


.md  varying  the  speed  of  the  driven  member  by  an 
.'ilteration  of  the  electrical  characteristics  of  the  two 
elements    of    the    electrical    machine. 

741,490.     Electrical  Switch.     Arthur  E.  Handy,  Prov- 
idence, R.  I.,  assignor  to  the  Rhode  Island  Ele- 
vator and  Machine   Company,  Providence,  R.  I. 
Application   filed   April    15.    1903. 
iNfeehanical   details  are   described. 

741,527.     Electricity  Meter.    William  M.  Mordey  and 
Guy  C.   Fricker,  Westminster,  England.     Appli- 
cation filed   April   7,   1902.  , 
Essentially    the    meter    consists    of    a    fixed    meter-coil, 
an    escapement,    and    an    oscillatory    part    of    the    meter 
located    within    the    fixed    coil.     A    coil    is   mounted   upon 
the  oscillatory  part  so  as  to  be  coaxial  with  the  fixed  coil 
when   in   the  mid-position  of  its  o-scillation.      (See  cut.) 

741.570.  Detection  of  Electrical  Oscillation.  Louis 
H.  Walter,  London,  and  James  A.  Ewing,  Cam- 
bridge, England.  Application  filed  April  29, 
1903. 

In  a  rotating' magnetic  field  is  a  bobbin  of  non-mag- 
netic material  pivotally  mounted.  An  approximately  non- 
inductive  winding  of  insulated  magnetic  wire  is  wound 
on    the    bobbin   which    is    controlled    by    a    torsion-spring. 

741.571.  Railway  Switch  and  Operating  Means 
Therefor.  Arthur  J.  Backer,  Syracuse,  N.  Y. 
Application  filed  February  9,  1903. 

Means  are  provided  to  close  the  switch-point  in  one 
position  together  with  an  electric  circuit  including  elec- 
trically operated  means  located  in  the  switch-point  to 
throw  it  to  its  other  position.  An  exposed  conductor 
in  the  circuit  and  electrically  connected  to  the  electric 
switch-point-operating  means,  and  a  manually  operated 
device  on  the  ear  to  close  the  circuit  through  the  ex- 
posed   conductor  are   the  other   details. 

741,592.  "Electrolytic  Diaphragm.     Isaiah  L.  Roberts, 
New  York,  N.  Y.,  assignor  to  the  Roberts  Bat- 
tery Company.    Application  filed  March  7,  1903. 
The  holder  or  support  is  composed  of  glass-cloth,   with 
a   filling  of  gelatinous  material  which  will  permit  electro- 
lytic   'action     to    take    place    through    the    same    without 
physical   transfusion    of   the    liquids. 

741,599.     Trolley.      Artemas      B.     Upham,      Boston. 
Mass.,  assignor  to  the  American  Trackless  Trol- 
ley Company.     Application   filed  April   13,   1903. 
Details    arc    described. 

741,604.     Combined   Telephone   Transmitter  and  Re- 
ceiver.    Charles   Yeack,   Akron,    Ohio.     Applica- 
tion filed  March  13,  1903. 
-V    revoluble   core    is   placed    between    two    bar   magnets 
in   the    instrument   and   rendered   astatic   by   them,   a   dia- 
phragm being  mounted  in  front  of  the  core.     (See   cut.) 

Reissue. 

12,162.  Pole-changer.  William  F.  Warner,  Muncie, 
Ind.,  assignor  to  the  Warner  Electric  Company, 
Muncie,  Ind.  Application  filed  December  9, 
1902.  Original  application  filed  November  5, 
1901. 

.-\  vibrating  arm  is  secured  to  a  support.  From  a  ring- 
ing-battery a  wire,  connected  to  each  pole,  is  secured  to 
and  carried  by  the  arm.  A  terminal  contact-point  is  car- 
ried by  the  arm  for  each  wire  with  means  for  changing 
the  continuous  current  at  the  contact-points  to  an  alter- 
nating current.  A  circuit-breaker  automatically  vibrates 
the    arm,    and   a   separate    battery   actuates   the    same- 
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EXPIRING   PATENTS, 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Office)  that  expired  on 
October  19,  1903. 

350,954.  Regulator  for  Dynamo-electric  Machines.  Nikola 
Tesla,  Smiljan  Lika,  Austria-Hungary,  assignor  to  tbe 
Tesla  Electric  Light  and  Manufacturing  Company,  Rah- 
way,   N.    J. 

350)955-  Cut-out  Apparatus  for  Electric  Lamps.  Elihu 
Thomson,  New  Britain,  Conn.,  assignor  to  the  Thom- 
son-Houston   Electric  Company   of    Connecticut. 

350,956.  Automatic  Compensator  for  Magnets.  Elihu  Thom- 
son, Lynn,  Mass.,  assignor  to  the  Thomson-Houston  Elec- 
tric  Company  of  Connecticut. 

350.957-     Electromagnet.     Elihu   Thomson,  Lynn,   Mass. 

350,958.  Distribution  of  Electric  Currents.  Elihu  Thomson, 
Lynn,   Mass. 

350,975.  Arc  Lamp.  Elisha  E.  Cutten,  Pittsburg,  Pa.,  as- 
signor to  the  Electrical  and  Mechanical  Developing  Com- 
pany,  Pittsburg,    Pa. 

350.983.  Printing  Telegraph.  Jacob  H.  Linville,  Philadel- 
phia, Pa.,  assignor  to  the  International  Printing  Tele- 
graph  Company,    Camden,    N.    J. 

350.984.  Printing  Telegraph.  Jacob  H.  Linville,  Philadel- 
phia, Pa.,  assignor  to  the  International  Printing  Tele- 
graph Company,  Camden,  N.  J. 

351.075.  Fire-alarm  Apparatus.  Eason  L.  Slocura,  Paw- 
tucket,    R.  I.  . 

35ij077.  Induction  Coil.  Franz  F.  Stugermayr,  Vienna. 
Austria-Hungary,  assignor  of  one-half  to  Victor  Glass- 
ner,    Vienna.    Austria-Hungary. 

351.099-     Annunciator.      C.    H.    Dowden,    Newark,    N.  J. 

351,134.  Electric  Temperature  Alarm  and  Thermostat. 
William    H.    Stiefelmaier,    Geneva,    N.    Y. 

3 5 1 , 1 48.  Lubricator  for  Commutators.  Thomas  E.  Adams, 
Cleveland,    Ohio. 

351,167.  Commutator  for  Dynamo-electric  Machines  and 
Electric    Motors.      Philip    Diehl,    Elizabeth,    N.    J. 

351.191.  Electric  Conductor.  Edwin  D.  McCracken,  Pater- 
son,  N.   J. 

351.192.  Machinery  for  Covering  Electrical  Conductors.  Ed- 
win  D.   McCracken,   Paterson,  N.  J. 

35I.193-  Underground  Electric  Conductor.  Edwin  D.  Mc- 
Cracken,   Paterson,    N.    T. 

351,209.     Telephone.     Paul    Seiler,    San   Francisco,    Cal. 

■151,222.  Electrical  Time-piece.  Swain  Thackara,  Camden, 
N.  J. 

351,229.     Electric   Motor.     Hugo   Walter,   Cincinnati,   Ohio. 

3  5 1. -33-  Electric  Belt.  Henry  W.  Watkins,  Cleveland, 
Ohio,  assignor  to  the  Voltaic  Electric  Manufacturing 
Company. 

351,239-  Pendulum  for  Electric  Clocks.  John  J.  Abell  and 
Clarence    B.    Gifford,    Colesburg.    Ky. 

351,250.  Telephone  Transmitter.  William  R.  Cole,  Detroit. 
Mich.,  assignor  to  himself,  Frank  G.  Smith  and  George 
W.    Moore,    trustees,    all    of   Detroit,    Mich. 

351.256.  Electromagnet.  Moses  G.  Framer,  New  York, 
N.   Y. 

351.257.  Telephone  Repeater.  Moses  G.  Framer,  New  York. 
N.  Y. 

351.258.  Telephone.     Moses  G.   Framer,  New  York,  N.  Y. 
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Electricity  in  the   Manufacture  of 

Bottles. 

By   R.   M.   Hopkins. 

Probably  nowhere  is  there  to  be  found  among  all 
the  vast  mannfactnring  industries  of  our  country 
a  process  more  interesting,  yet  less  familiar,  than 
that  by  which  the  enormous  quantities  of  gla,3S  bot- 
tles are  produced.  Great  advancement  has  been 
made  from  time  to  time  in  the  methods  and  appli- 
ances used  in  the  production  of  the  glass  bottle, 
with  consequent  reduction  in  price 
to  the  consumer,  while,  at  the 
same  lime,  the  quality  of  the  man- 
ufactured article  has  been  im- 
proved. 

The  plant  of  the  Illinois  Glass 
Company,  locited  at  Alton,  111.,  is 
now  the  largest  of  its  kind  in  the 
world,  and  if  we  consider  the 
methods  and  processes  there 
adopted,  it  may  be  concluded  that 
they  are  representative  of  the  best 
modern  practice.  This  plant  w-as 
founded  in  1S72  by  William  Llliott 
Smith,  the  present  president  of 
the  organiz.ntion,  and  Edward 
Levis  (since  deceased).  The  early 
efforts  of  the  concern  were  so  suc- 
cessful that  the  owners  were  en- 
couraged to  continue  and  expand, 
and  the  business  has  gradually 
grown  from  a  one-furnace  plant 
to  an  industry  covering  an  area 
of  52  acres  of  ground.  Favorably 
situated,  with  excellent  shipping 
facilities  and  cheap  fuel,  of  which 
great  quantities  are  required,  the 


of  the  year,  which  extends  from  September  1st  to 
July  1st,  the  months  of  July  and  August  being  re- 
served   for   factory   renovation   and   repair. 

Until  recently,  all  bottles  were  "blown  by  hand" 
(to  ust  a  colloquial  trade  expression)  in  molds  im- 
mediately adjoining  the  furnaces.  This  process  con- 
sisted in  drawing  out  through  a  small  opening  in 
the  furnace  the  requisite  amount  of  molten  glass  on 
the  end  of  the  "blow  pipe"  and  after  it  was  worked 
into   the   proper   shape  and    cooled   to  the   required 


proper  temperature  of  the  mold  has  been  devised 
whereby  currents  of  air  are  circulated  through  them, 
thus  carrying  off  the  surplus  heat  as  necessity  re- 
quires. 

Fig.  I  shows  the  interior  of  one  of  the  factories, 
illustrating  the  compressed-air  blowing  machine  re- 
ferred to.  As  a  furnace  can  produce  but  one  grade 
of  glass  at  any  one  time,  the  plant  is  divided  into 
15  independent  "factories,"  each  consisting  of  one 
furnace,  one  annealing  oven  or  leer,  and  one  packing 
house.  Until  recently,  pressure 
blowers,  together  with  boilers  and 
engines  for  driving  them,  were 
installed  at  some  approximately 
central  location,  and  the  air  used 
in  carrying  off  the  surplus  heat 
from  the  molds  was  conducted 
through  iron  pipes  to  the  various 
"factories."  While  this  process 
seemed  in  a  way  to  fulfill  the  re- 
quirements, yet  it  was  somewhat 
expensive  and  very  inefficient.  It 
was  in  connection  with  this 
work  that  electricity  first  entered 
the  field  in  any  other  than  an 
illuminating  capacity,  and  by  the 
adoption  of  steel-plate  fans, 
driven  directly  by  electric  motors, 
and  installing  one  such  unit  in 
each  "factory,"  immediately  ad- 
jacent to  the  work  to  be  done, 
the  power  consumed  per  factory 
was  reduced  nearly  80  per  cent, 
and  the  efficiency  of  the  system 
very  materially  raised  by  afford- 
ing a  more  uniform  temperature 
to    the    molds    and    by    supplying 


Fiy.  I.     Machine  for  Blowing  BoUles  by  CompresFed  Air. 
Piu.  2.    Shop  Where  Molds  are  Made.  Sliowing  30-horsepower  Motor. 
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works  engage  the  sen'ices  of  3,500  employes  and 
produce  over  i,oco,ooo  gross  of  glass  bottles  per 
annum,  ranging  in  size  from  one-sixteenth-ounce 
capacity  to  20  gallons'  capacity,  and  in  grade  from 
the  cheapest  amber  and  green  beer  and  patent-medi- 
cine bottles  to  the  highest  grade  of  flint-glass  per- 
fumery and  pharmaceutical  ware. 

With  the  growth  of  the  industry,  advance  from 
old  methods  has  been  continuous.  The  old  round- 
type  '  pot"  furnaces  in  which  the  raw  materials 
were  melted  to  the  mixture  of  liquid  glass  in  small 
"pots."  have  been  supplanted  with  what  is  known 
as  the  "continuous  furnace."  These  furnaces  are 
designed  to  supply  continuously  a  perfect  mixture 
at  a  uniform  temperature,  this  being  one  of  the  most 
rigid  renuirenicnts  for  the  production  of  perfect 
ware.  The  fuel  used  is  producer  gas,  and  the  fires 
are  never  permitted  to  die  during  the  working  perio.l 


temperature,  it  was  inserted  in  the  mold  and  "blown" 
into  shape  by  the  man's  lung  power. 

Improvements  in  practice,  however,  have  evolved 
a  machine  by  which  wide-mouth  bottles  in  all  siies 
are  blown  in  the  molds  by  compressed  air.  The 
molds  are  made  of  cast  iron  and  divided  longitudi- 
nally, with  a  hinge  connection  on  one  side  to  permit 
of  the  opening  of  the  mold  and  the  extraction  of 
the  Ixittle  after  it  has  been  blown.  In  order  that 
perfect  shapes  of  uniform  thickness  may  be  pro- 
duced, it  is  necessary  that  these  molds  be  main- 
tained at  a  uniform  and  proper  temperature,  for 
when  they  arc  a  little  too  cold  they  will  tend  to 
chill  the  glass  and  prevent  its  flowing  freely  and 
filling  the  form  completely,  and  when  a  little  too 
warm  they  are  apt  to  adhere  to  it  and  produce  de- 
fective spots,  in  either  case  causing  the  production  of 
inferior  ware.     An  ingenious  method  of  insuring  the 


Fig.  3.     Motor  ISelted  to  lilower. 

a  quantity  of  fresh  air  about  the  workmen.    A  typical 
motor-driven  blower  is  shown  in  Fig.  3. 

For  blowing  the  machine-molded  bottles,  com- 
pressed air  at  a  pressure  of  85  pounds  to  the  square 
inch  is  supplied  by  an  electrically  driven  Ingersoll- 
Sergeant  air  compressor,  having  a  capacity  of  nearly 
1,000  cubic  feet  of  free  air  per  minute. 
,  The  top  of  the  bottles  are  given  a  finishing  touch 
after  leaving  the  molds.  This  process  consi.sts  in 
placing  the  bottles  in  proper  receptacles,  with  the 
upper  end  of  the  neck  in  an  intensely  hot  gas  flame. 
When  heated  to  the  proper  temperature,  the  tops 
are  molded  into  shape  by  hand  molds  placed  over 
them,  while  the  bottle  is  at  the  same  time  rapidly 
revolved.  The  finishing  process  having  been  accom- 
plished,, the  bottles  are  placed  in  the  annealing  ovens 
or    leers,    and   are   there   "radually   cooled. 

Upon   being   removed  from   the   leers,  their  paths. 
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diverge,  according  to  grade.  Some  are  packed  at 
once,  others  are  forwarded  to  the  grinding  depart- 
ment, and  still  others  to  the  demijohn  department, 
all  to   arrive   finally  in  the   large   storage  houses. 

All  the  finer  grades,  such  as  perfumery  bottles  and 
pharmaceutical  ware,  which  are  fitted  with  glass 
stoppers,  must  pass  through  that  portion  of  the  grind- 
ing department  known  as  the  stopper-grinding  room, 
where  the  necks  of  the  bottles  as  well  as  the  glass 
stoppers  are  ground  to  a  perfect  fit.  This  work  is 
accomplisned  by  hand  labor,  and  requires  great 
skill.  In  the  other  section  of  the  grinding  depart- 
ment are  located  a  number  of  semi-automatic  ma- 
chines  for  grinding  to   a   uniform  surface  the   tops 


vantages,  and  that  the  generation  and  transmission 
of  the  electric  current  at  a  potential  of  440  volts 
would  be   the  most  economical. 

The  bottle  factories  divided  their  working  day 
into  two  shifts  of  lo  hours  each,  one  from  7  a.  m. 
to  S  p.  m.  and  the  other  from  s  p.  m.  to  3  a.  m., 
while  all  other  departments  of  the  concern  are  op- 
erated during  the  regular  lo-hour  day.  Owing  to 
the  varying  conditions  of  power  load  and  the  ex- 
tensive lighting  load,  which  sometimes  overlaps  the 
power  load,  both  morning  and  evening,  the  load 
curve  on  the  record  cards  is  very   irregular. 

Fig..  4  gives  two  load  curves.  The  upper  curve 
represents   a  24-hour  run  during  the  maximum   day 
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FIG.  4.       ELECTRICITY  IN   THE    MANUFACTURE  OF  BOTTLES.— 

of  such  ware  as  Mason  fruit  jars,  battery  jars,  etc. 
The  machinery  in  each  of  these  departments  is  quite 
light  and  is  operated  by  electric  motors,  so  arranged 
that   one  motor   drives   several    machines. 

Rattan-covered  demijohns  and  picnic  bottles  in 
all  sizes  are  products  of  the  demijohn  department, 
where  the  rattan  covering  is  woven  over  the.  glass- 
ware by   hand. 

The  packing  and  shipping  of  such  great  quantities 
of  glassware  is  a  problem  which  has  received  most 
careful  attention.  Boxes  and  crates  in  large  num- 
bers are  required,  and  in  many  cases  special  sizes  and 
shapes,  with  protecting  divisions,  are  demanded. 
What  is- known  as  the  skeleton-case  department  sup- 
plies this  need,  so  far  as  the  divisions  are  concerned, 
by  furnishing  corrugated  strawboard  fillers.  The 
cutting,  folding,  gluing  and  other  machinery  used 
in  this  work  is  electrically  driven,  as  is  also  the 
hot-blast   heating   system   installed   in   this   building. 

Extensive  machine  and  blacksmith  shops  are  main- 
tained, as  the  requirements  of  the  service  reduce  the 
life  of  the  molds  to  a  minimum,  and  owing  to  the 
necessity  of  carrying  an  extensive  line  of  various 
shapes  and  sizes,  the  company  manufactures  prac- 
tically all  of  its  molds.  This  requires  the  highest 
grade  of  mechanical  skill  and  the  use  of  the  most 
improved  machine  tools.  Fig.  2  is  a  view  in  the 
mold  or  machine  shop.  The  motor  shown  is  of  30- 
horsepower  capacity.  The  blacksmith  shop  is  also 
supplied   with   motor  drive. 

Closely  associated  with  the  Illinois  Glass  Company 
is  the  Illinois  Box  Company,  which  is  probably  one 
of  the  largest  institutions  of  its  kind  in  the  country.' 
having  a  floor  space  of  44,250  square  feet.  This 
company  builds  all  the  crates,  cases,  boxes,  etc.,  for 
the  Illinois  Glass  Company,  and  in  consequence  pro- 
duces great  quantities  of  waste  material,  in  the  way 
of  sawdust,  shavings  and  small  blocks  and  strips. 
Prior  to  the  installation  of  the  electrical  transmis- 
sion system,  the  majority  of  the  refuse  material  from 
the  box  factory  was  being  wasted,  sold  at  a  nominal 
figure,  or,  not  infrequently,  given  away,  while  the 
various  power  plants  of  the  Illinois  Glass  Company, 
distributed  throughout  its  grounds,  were  being  op- 
erated with  coal.  With  the  idea  in  view  of  saving 
as  far  as  possible  the  cost  of  fuel  for  the  operation 
of  these  various  engine  and  boiler  plants,  it  was  de- 
termined to  locate  the  power  plant  .adjacent  to  the 
box  factory,  and  to  utilize  the  refuse  material  from 
this  plant  for  fuel. 

The  introduction  of  electricity  became  a  reality 
only  after  a  great  amount  of  investigation  and  con- 
sideralion,  and  a  few  words  in  explanation  of  the 
system  employed,  as  well  as  the  apparatus  installed, 
and  the  general  arrangement  of  the  power  plant  and 
transmission  system  may  be  of  interest. 

After  a  thorough  study  of  all  conditions  by  the 
engineiT.St  it  was  determined  that  the  two-phase 
alternating-current  system  presented  the  greatest  ad- 


iMAXIMUM    AND    MINIMUM    LOAD    CURVES    FOR    24-HOUR    RUN. 

of  the  maximum  month  during  the  period  compris- 
ing March,  April  and  May,  1903.  The  lower  curve 
represents  a  24-hour  run  during  the  minimum  day 
of  the   minimum  month   of  the  same  period. 

That  the  greatest  economy  might  be  obtained 
from  the  generating  station,  the  units  were  arranged 
in  size  to  care  for  the  varying  conditions  of  load 
as  much  as  possible.  Fig.  5  is  a  general  view  of 
the  engines,  generators  and  switchboard  of  the  power 
plant. 

Fig.  (5  is  a  diagram  showing,  the  power  .wiring  and 
location   of   motors   and   also   gives   a   clear  idea   of 


transformers  being  installed  upon  the  "block-light- 
ing" plan.  The  system  of  grounds  illumination 
consists  of  40  arc  lamps,  which  are  operated  in 
multiple  upon  iio-volt  secondary  circuits,  individual' 
transformers  being  provided.  This  service  is  divided, 
one-half  being  upon  each  phase  of  the  two-phase 
system. 

In  the  power  plant  are  installed  two  generating 
units  of  i2o-kilowatt  and  250-kilowatt  capacity, 
driven  directly  by  belt  from  15%  by  24-inch  and  22 
hy  33-inch  simple  engines,  respectively.  The  smaller 
engine  turns  at  a  speed  of  150  revolutions  per  minute 
and  the  larger  one  at  135  revolutions  per  minute. 
These  engines  are  designed  for  the  utilization  of  the 
exhaust  steam  for  heating  purposes,  the  system  being 
arranged  for  the  distribution  of  heat  for  all  build- 
ings from  a  central  plant  located  in  the  power  station. 

In  the  boiler  plant  there  have  been  installed  four 
tubular  boilers,  each  66'  inches  in  diameter  and  18 
feet  long,  this  type  of  boiler  being  adopted  that  the 
installation  in  the  boiler  house  might  be  uniform, 
the  new  boilers  being  installed  as  an  extension  to  the 
boiler  house  supplying  the  box  factory. 

Installed  in  a  separate  building  between  the  main 
building  of  the  box  factory  and  the  power  plant,  is 
a  Mitts  &  Merrill  cutting  machine,  together  with  an 
A.  B.  C.  blower,  both  electrically  operated.  This 
department  receives  from  the  box  factory  all  refuse 
material  in  the  way  of  blocks,  strips  and  defective 
lumber,  reduces  it  by  means  of  the  cutting  machine 
to  the  consistency  of  heavy  shavings,  and  conveys 
it  to  the  same  sawdust  and  shavings  bins  in  front 
of  the  boilers  into  which  all  sawdust  and  shavings 
from  tne  various  machinery  installed  in  the  box 
factory  ai-e  delivered.  The  utilization  of  this  refuse, 
has  reduced  the  operating  expenses  of  the  plant,  so 
far  as  fuel  is  concerned,  approximately  70  per  cent- 

A  Cochrane  feed-water  Keating  and  purifying  sys- 
tem, together  with  Davidson  boiler-feed  pumps,  is 
installed  in  connection  with  the  boiler  plant,  and 
ample  space  has  been  provided  in  the  boiler  house 
as  well  as  capacity  in  the  stack,  breeching  and  steam 
and  water  piping  for  the  installation  of  two  addi- 
tional  boilers. 

In  addition  to  supplying  electricity  for  its  own 
use  and  that  of  the  Illinois  Box  Company,  the  glass 
company  provides  the  current  for  the  illumination! 
of  the  roundhouse  and  yards  of  the  Illinois  Terminal: 
Railway,  and  has  installed  a  motor-generator  and 
storage-battery  equipment  for  the  operation  of  the 
latter's  telegraph  and  signal  system. 

To  Mr.  George  M.  Levis,  the  general  manager'of 


FIG.   5.       ELECTRICITY   IN    THE    MANUFACTURE    OF    BOTTLES. — POWER-GENERATING    PLANT. 


the  location  of  the  buildings  and  relative  situation 
of  the   power   house. 

There  are  at  present  21  motors,  ranging  in  size 
from  one  horsepower  to  75  horsepower,  and  of  an 
aggregated  rated  capacity  of  315  horsepower.  These 
are  distributed  upon  two  power  circuits,  while  the 
lighting  is  divided  into  two  classes — building  illumi- 
nation and  grounds  illumination.  The  building  il- 
lumination, consisting  of  70  arc  and  1,500  incan- 
descent lamps,  is  operated  upon  a  no-volt  system, 
step-down  transformers  being  provided  for  stepping 
down  from  the  440-volt  primaries  to  no-volt  sec- 
ondary circuits. 

The  building  lighting  is  distributed  upon  two  cir- 
cuits,  one  phase   being   extended   for  each,   and  the 


the  Illinois  Glass  Company,  great  credit  is  due  for 
the  departure  from  the  old  types  of  construction! 
when  adopting  electrical  power  transmission  through- 
out. Mr.  Levis  was  ably  assisted  in  this  work  by 
Mr.  H.  H.  Ferguson.  The  engineering  features  were 
developed  by  Mr.  C.  A.  Chapman  of  Chicago,  con- 
sulting engineer,  under  whose  supervision  the  in- 
stallation  was  conducted. 

Proper  mention  should  also  be  given  the  various 
manufacturers  who  furnished  the  apparatus  which 
goes  to  make  up  this  interesting  plant.  The  elec- 
trical apparatus,  including  the  generators,  motors^ 
transformers  and  switchboard  instruments,  was  fur- 
nished by  the  Westinghouse  Electric  and  Manufac- 
turing   Company,   while   the   Buckeye  Engine   Com- 
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pany  supplied  the  engines.  Henry  Newgard  &  Co. 
of  Chicago  were  the  contractors  for  the  construction 
of  the  electrical  transmission  system ;  the  arc  lamps 
were  provided  by  tlie  Adams-Bagnall  Electric  Com- 
pany and  the  steel-plate  fans  by  the  Andrews  & 
Johnson   Company. 


Surface-contact  Tramways  at  Wolver- 
hampton, England. 

[From  the  London  correspondent  of  the  Western  Electrician.] 
But  one  system  of  tramways  employing  studs  in 
the  roadway  as  the  means  of  conveying  current  to 
the  cars  has  ever  been  equipped  in  Great  Britain,  and 
that  is  at  Wolverhampton.  So  much  controversy 
has  taken  place  quite  recently  in  the  Town  Council 
concerning  these  lines,  that  the  history  of  their  in- 
troduction and  the  terms  upon  which  they  have  been 
worked  will  no  doubt  prove  of  interest. 

Early  in  igoi  the  Wolverhampton  corporation, 
having  in  view  some  form  of  mechanical  traction 
for  its  tramways,  was  looking  about  for  something 
having  the  same  general  advantages  as  trolley  tram- 
ways, but  without  the  dangers  which  it  considered 
attached  to  the  use  of  overhead  wires.  The  choice 
between  a  conduit  system  and  a  surface-contact  sys- 
tem fell  upon  the  latter,  and  a  visit  was  subsequently 
paid  to  Paris  to  inspect  the  Dolter  surface-contact 
system  there.  The  system  was  not  recommended 
for  A\'olverhampton,  however.  A  communication 
was  then  received  from  the  Lorain  Steel  Company, 
which  offered  to  lay  down  a  mile  of  double  track 
upon  its  own  system,  as  an  experiment,  at  its  own 


tion  was  adopted  by  the  municipality  in  April,  1902. 
These  additional  lines  were  immediately  put  under 
construction,  and  before  the  Wolverhampton  Exhi- 
bition, which  was  held  that  year,  was  closed,  the 
lines  were  largely  patronized.  All  this,  however, 
had  not  been  accomplished  without  negotiation  with 
the  British  Electric  Traction  Company,  which  owns 
an  extensive  network  of  trolley  tramways  in  the 
suburban  districts  of  Wolverhampton.  The  question 
of  intercommunication  could  not  altogether  be  ig- 
nored, and  naturally  the  British  Electric  Traction 
Company  was  not  without  its  adherents  in  the  coun- 
cil. In  19D2,  however,  the  opposition  in  this  direc- 
tion was  overridden,  and  nothing  more  was  heard 
of  the  matter  until  the  end  of  the  first  complete 
year's  working  of  the  lines,  which  -  was  in  February 
this  year,  and  the  controversy  has  only  just  reached 
a  definite  conclusion. 

A  most  interesting  report  was  issued  in  April, 
1903,  by  Mr.  C.  E.  C.  Shawfield,  the  corporation's 
electrical  engineer,  which  set  forth  some  of  the  more 
important  items  of  the  agreement  with  the  Lorain 
Steel  Company.  The  arrangement  was  that  the 
company  should  equip  about  II  miles  of  single  track 
and  allow  the  corporation  to  commercially  operate 
it  for  one  year,  at  the  end  of  which  period  a  definite 
decision  was  to  be  "ome  to  as  to  the  acceptance  or 
rejection  of  the  lines.  This  latter  depended  upon 
whether  the  system  proved  itself  a  commercial  suc- 
cess as  compared  with  the  overhead-trolley  system, 
and  in  the  agreement  already  referred  to  "commercial 
success"  was  defined  under  five  headings,  viz.,  (a) 
safety  to  human  beings  and  animals;   (b)   reliability; 


deputed  to  deal  with  the  company,  and  at  the  same 
time  estimates  were  prepared  for  equipping  the  city 
with  tramways  on  the  overhead-trolley  system.  But 
the  company  pointed  out  that  the  agreement  allowed 
it  to  go  to  arbitration,  and  that  if  the  decision  not  to 
take  over  the  lines  was  adhered  to,  it  would  avail 
itself  of  this  opportunity.  Then  followed  another 
series  of  meetings  and  discussions,  and  eventually 
the  earlier  decision  was  revoked,  and  it  was  inti- 
mated to  the  company  that  the  corporation  would 
take  over  the  lines  for  $i  10,000  (the  company  claimed 
!f  125,000),  and  would,  further,  enter  into  negotiations 
for  extensions.  Up  to  the  present  no  intimation  has 
been    made   that   this    decision   is   not   final. 

It  cannot  be  said  that  the  position  of  the  corpora- 
tion is  a  very  dignified  one,  but  although  the  Lorain 
experiment  has  proved  that  surface-contact  systems 
can  be  worked  with  perfect  safety  to  the  public,  I 
have  not  yet  seen  it  disputed  that  in  the  matter 
of  cost  of  maintenance  the  facts  are  as  the  corpora- 
tion engineer  has  stated.  Why  the  corporation  did 
not  adopt  a  firmer  attitude  in  dealing  with  the  mat- 
ter can  only  be  explained  by  the  fact,  as  is  so  usual 
over  here,  that  its  Qwn  expert  advice  was  taken 
very  little  notice  of,  and  that  the  members  each 
wished  to  discuss  a  very  technical  matter  without 
a  special  knowledge  of  the  subject.  W. 


1  30  Miles  an  Hour  In  German  High- 
speed Tests. 

The   latest  reports  from   Germany  concerning  the 
high-speed    experiments    on    the    state    railroad    are 


FIG.    6.       ELECTRICITY     IN     THE     MANUFACTURE    OF     BOTTLES. —  PLAN    OF    ALTON    GLASS    WORKS,    SHOWING    LOCATION    OF 

POWER    HOUSE.    CIRCUITS    AND    MOTORS. 


expense,  which,  if  successful  and  satisfactory  to 
the  corporation  after  60  days'  trial,  should  be  al- 
lowed to  remain,  and  a  contract  entered  into  with 
the  company  for  about  10  miles  of  additional  track 
and  equipment.  If  the  experiment  did  not  prove  a 
success,  the  whole  equipment  was  to  be  taken  up 
and  the  roads  reinstated  to  the  satisfaction  of  the 
corporation.  After  considerable  discussion  this  propo- 
sition was  agreed  to,  and  a  resolution  to  this  effect 
carried  by  the  corporation. 

Accordingly,  the  experimental  mile  of  track 
was  completed,  and  in  January,  1902,  it  was  in- 
spected by  the  Board  of  Trade,  whose  officers,  after 
a  thorough  examination,  reported  most  favorably 
upon  the  system  employed  and  had  little  hesitation 
in  granting  a  license  for  12  months'  working.  This 
piece  of  line  was  therefore  opened  for  public  traffic 
in  February,   1902. 

In  March  of  the  same  year  Mr.  Henry  Lea  of 
Birmingham  was  appointed  to  report  upon  the  sys- 
tem. This  gentleman,  after  a  complete  inspection, 
reported  that  he  could  detect  no  inherent  defects 
that  would  prevent  the  corporation  entering  into 
a  contract  with  the  Lorain  company  for  the  com- 
pletion of  the  remainder  of  the  11.375  miles  which 
the  local  authoritj-  had  laid  out  as  suitable  for  tram- 
ways and  which  were  specified  in  clause  8  of  the 
original  agreement  with  the  company.    This  sugges- 


(c)  consumption   of  electrical   energy  per  car-mile : 

(d)  cost  of  w'orking;  (e)  cost  of  maintenance. 
After  carefully  going  into  every  detail,  Mr.  Shaw- 
field gave  the  following  conclusions:  (i)  So  far 
as  safety  to  human  being  and  animals  was  con- 
cerned, the  system  fulfilled  the  conditions  of  the 
contract.  (2)  On  the  score  of  reliability  there  was 
very  little  to  choose  between  the  Lorain  system  and 
the  overhead-trolley  system.  (3)  There  was  no 
doubt  that  the  Lorain  system  consumed  a  greater 
amount  of  electrical  energy  per  car-mile,  the  extra 
amount  being  put  at  0.25  unit  (kilowatt)  per  car- 
mile.  (4)  No  other  item  of  operation  would  be  in- 
creased by  the  use  of  the  Lorain  system  as  compared 
with  any  other.  (5)  The  extra  cost  of  maintenance 
he  estimated  to  be  0.813d.  (1.626  cents)  per  car-mile. 

It  was  around  the  last  item  that  all  the  discus- 
sion in  the  tramway  committee  subsequently  arose, 
and  the  question  of  intercommunication  once  more 
raised.  After  several  meetings,  a  sub-committee  was 
formed  to  take  the  matter  in  hand.  The  gross  profit 
on  the  lines  during  the  year  was  $43,000,  but  it  was 
argued  that  when  due  allowance  was  made  for  re- 
payment of  capital,  depreciation,  etc.,  a  loss  of  from 
$5,000  to  $10,000  would  be   involved. 

Matters  continued  in  this  strain  for  some  months, 
when  a  vote  was  taken.  It  was  decided  not  to  take 
over  the  lines,  and  the  tramways  stib-committee  was 


to  the  effect  that  on  October  23d  an  electric  car 
attained  a  speed  of  130  2-5  miles  an  hour  between 
Marienfelde  and  Zossen.  The  outward  results  of  these 
experiments  are,  to  all  appearances,  complete  in 
their  success,  but  their  economics — the  relation  of 
cost  to  service  rendered — are  not  yet  disclosed.  It 
remains  only  to  be  demonstrated  to  what  limit  high- 
speed transit  is  demanded  by  public  utility,  and  will 
therefore  be  financially  profitable  in  actual  practice. 
A  further  description  of  the  track  and  equipment 
emploj'ed  in  these  tests  is  given  in  a  consular  report 
from  Consul-general  Frank  H.  Mason  at  Berlin. 
He  says :  "The  track  is  a  nearly  level  air  line 
throughout  its  length,  except  one  curve  of  2,000  yards' 
radius  near  its  southern  extremity,  and  is  in  all 
respects  up  to  the  highest  standard  of  modern  rail- 
way construction.  Each  car  is  22  meters  (72.18  feet) 
in  length  and  weighs  90.5  metric  tons,  or  about 
200,000  pounds.  Of  this  weight,  48  metric  tons 
comprises  the  body  and  running  gear  and  42.5  tons 
is  made  up  by  the  motors,  transformers,  and  other 
details  of  the  electrical  equipment.  Each  end  of  the 
car  rests  on  a  six-wheeled  bogie  truck  of  the  Ameri- 
can type,  and  the  motors  are  four  in  number,  one 
attached  to  the  front  and  rear  axle  of  each  truck, 
the  middle  pair  of  wheels  in  each  group  running 
free.  The  wheels  are  49  inches  in  diameter  and  are 
equipped  with  pneumatic  brakes  of  the  standard  type. 
The  transformers,  which  are  hung  beneath  the  mid- 
dle section  of  the  car,  weigh  12  tons,  besides  which 
a  storage  battery  of  631  pounds'  weight  supplies  the 
current  for  lighting  purposes.  The  interior  of  the 
car  is  provided  with  upholstered  seats  lengthwise 
along  the  sides,  and  an  open  railing  encloses  at  each 
end  the  space  occupied  by  the  driver,  who,  standing 
behind  a  curved  front  of  plate  glass,  within  easy 
touch  of  volt  and  ampere  meters,  gauges  which  show 
the  resistance  of  the"  air,  and  a  dial  that  indicates 
and  registers  the  speed,  controls  its  movements  by 
turning  a  pilot  wheel." 
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Death  of  Robert  H.  Thurston. 

Professor  Robert  H.  Tliiirston  of  Sibley  College, 
Cornell,  one  of  the  most  prominent  engineers  of 
the  country,  died  suddenly  at  his  home  in  Ithaca, 
N.  Y.,  on  October  2Sth,  his  sixty-fourth  birthday. 
Dr.  Thurston  was  sitting  in  his  library  awaitmg 
the  arrival  of  some  intimate  friends  who  were  to 
have  been  his  guests  at  dinner  when  he  died.  Heart 
disease  was  the  cause  of  death. 

Robert  Heniy  Thurston,  director  of  the  Sibley 
College  of  Engineering,  Cornell  University,  was  born 
in  Providence,  R.  I.,  October  25,  1839.  He  gradu- 
ated from  a  scientific  course  in  Brown  University 
in  1859  and  soon  after  entered  the  United  States 
Navy  as  third  assistant  engineer,  being  detailed  in 
1865  to  the  assistant  professorship  of  natural  and 
experimental  philosophy  at  the  Na^'al  .Academy  at 
Annapolis,  and  was  later  made  professor  of  mechan- 
ical engineering.  In  1872  he  resigned  from  the  navy. 
having  formed  a  connection  with  Stevens  Institute 
of  Hoboken,  N.  J.,  as  professor  of  mechanical  engi- 
neering. He  remained  with  Stevens  until  1885, 
when  he  became  director  of  Sibley  College.  In  that 
year  Stevens  conferred  on  him  the  degree  of  doctor 
of  engineering.  Professor  Thurston's  wide  knowl- 
edge of  mechanical  engineering  brought  him  promi- 
nently before  the  public  on  many  occasions.  In 
1873  he  was  sent  as  a  member  of  the  United  States 
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trolley  cars  may  be  run  to  and  from  all  points  along 
the  southern  shore  of  Lake  Ontario.  This  project 
will  possibly  also  absorb  the  extensive  Rochester 
and  Sodus  Bay  electric  lines. 


Fig.  I.     Motor-driven  Suction  Pumn. 

Commission  to  the  World's  Fair  at  Vienna  and 
edited  the  report  of  the  commission,  together  with 
his  own  report  on  "M'achiner}'  and  jVIanufactures." 
He  held  membership  in  many  of  the  scientific  and 
technical  organizations  at  .home  and  abroad,  having 
been  vice-president  of  the  American  Association  for 
the  Advancement  of  Science,  vice-president  of  the 
American  Institute  of  Mining  Engineers  and  presi- 
dent of  the  American  Institute  of  Mechanical  Engi- 
neers. A  number  of  practical  inventions  are  credited 
to  Dr.  Thurston,  and  he  was  the  author  of  more  than 
250  papers  on  practical  engineering  subjects,  being 
also  a  contributor  to  the  columns  of  technical  and 
popular    publications. 

The  books  which  he  wrote  and  which  are  consid- 
ered authority  on  the  subjects  treated  are:  "History 
of  the  Growth  of  the  Steam  Engine,"  "Friction  and 
Lubrication,"  "Materials  of  Engineering,"  "Friction 
and  Lost  Work  in  Machine  and  Mill  Work."  "Text- 
book of  the  Materials  of  Construction,"  "Stationary 
Steam  Engine  for  Electric-light  Purposes,"  "Steam 
Boiler  Experiments  in  Theory  and  Practice"  and 
"A  Manual  of   Steam  Boilers." 

In  the  passing  of  Professor  Thurston  the  engineer- 
ing profession  has  sustained  a  severe  loss.  He  was 
still  young  enough  to  do  much  useful  work,  and 
his   death   will  be  sincerely   deplored. 


New  York  Central  May  Establish    Elec- 
tric Branches. 

The  New  York  Central  Railroad  Company  is  re- 
ported to  be  planning  to  establish  electric  roads  as 
suburban  branches  in  the  central  and  western  part 
of  New  York  state,  in  order  to  save  local  traffic, 
which  has  been  cut  into  heavily  by  the  indenendent 
trolley  lines.  The  policy  which  the  Central  adopted 
two  years  ago  for  meeting  trolley  competition  by 
reducing  fares  and  increasing  the  number  of  trains 
has  proved  ineffective.  A  section  of  the  Rome, 
Watertown  and  Ogden.sburg  Railroad,  which  is 
leased  to  the  New  York  Central,  is  to  be  equipped 
with  electricity,  it  is  asserted,  and  New  York  Central 


Electricity  in  Irrigation. 

With  the  constantly  increasing  application  of  irri- 
gating methods  in  the  far  western  states  the  ques- 
tion of  a  water  supply  is  naturally  of  the  utmost 
importance.  In  many  cases  it  is  impossible  to  ob- 
tain water  from  lakes  or  rivers,  and  resort  must 
be  had  to  pumping.  Since  a  continuous  and  reliable 
water  supply  is  vital  to  the  life  of  the  crops  the 
best  of  pumping  machinery  is  none  too  good,  and 
considerable  attention  has  been  given  to  the  per- 
fecting of   this   apparatus. 

G.  A.  Crofutt  of  Hoboken,  N.  J.,  has  invented  a 
pumping  system,  the  pumps  of  which  are  all  op- 
erated by  motors  supplied  from  a  central  source 
of  power.  The  operative  parts  of  the  pumps  are 
each  arranged  relatively  to  the  prime  mover  or 
power  conductor  in  a  manner  to  receive  a  quota 
of  moti\'e  force,  so  that  the  complete  line  may  be 
actuated  by  current  conveyed  by  the  power  conductor 
and  emanating  from  a  single  power  plant  or  station. 
Leading  from  each  of  the  pumps  may  be  trenches, 
tunnels,  pipe  lines,  or  other  means  of  conveying 
the  water'  over  the  tract  of  land. 

Fig.  I  represents  a  motor  or  dynamo  geared  up 
to  operate  a  suction  pump,  and  governed  by  the 
usual  ball  governor,  which   in  case  of  racing  breaks 
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the  current  from  the  main  line  and  throws  the  pump 
out  of  operation.  This  is  accomplished  by  arranging 
the  governor   in  series  with   the   line. 

Fig.  2  represents  an  iron-clad  motor,  having  the 
axis  of  its  armature  directly  connected  with  the 
screw  of  a  different  style  of  pump  operated  in  the 
usual  way  from  the  line.  In  case  the  pump  should 
run  dry  or  become  inoperative  from  any  cause  a 
float  is  provided  in  the  tank  Avith  an  angularly 
projecting  arm,  preferably  connected  in  multiple 
with  the  line,  so  that  as  the  water  flows  away  from 
the  tank  the  current  will  be  broken,  rendering  the 
apparatus   inoperative. 

Fig.  3  represents  a  series  of  pumps  of  the  suc- 
tion type,  placed  in  driven  wells  at  certain  prede- 
termined distances  apart,  where  each  one  will  have 
a  separate  or  distinct  area  or  sphere  of  action  over 
a  certain  tract  of  land,  the  capacity  of  each  pump 
limiting  the  area.  The  next  pump  is  arranged  in 
position   for    the   next   adjacent   space. 

In  the  case  of  a  well  operated  by  one  of  the 
pumps  gi\'ing  out,  or  some  portion'of  the  mechanism 
becoming  inoperative,  the  gOA'crnor  breaks  or  con- 
nects the  circuit  in  proportion  to  the  speed  of  the 
apparatus,  thus  allowing  the  well  to  recuperate. 

It  will  be  seen  that  by  utilizing  electricity  as 
motive  power  it  is  possible  at  any  particular  power 
station  to  set  in  motion  any  desired  series  of  pumps 
in  any  desired  area  and  that  the  pumps  will  supply 
the  area  with  a  flow  of  water,  and  also  in  case 
any  well  in  the  system  should  become  dry  or  any 
part  of  the  operative  mechanism  governing  the  well 
become  out  of  order  the  well  will  be  thrown  out 
of  the  system  and  the  other  wells  of  the  system 
still    operate. 

Switches  may  be  applied  al  the  motors  of  the 
pumps  whereby  the  electrical  current  may  be  cut  off, 
if  desired,  from  any  one  or  more  pumps  in  the 
series  when  the  piunps  are  not  required  to  be 
operated. 
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American    Society    of    Municipal 
Improvements. 

The  American  Society  of  Municipal  Improvements 
held  its  tenth  annual  convention  in  Indianapolis  Oc- 
tober 20th  to  22d.  About  60  delegates  from  all  parts 
of  the  country  were  present.  The  object  of  the 
society  is  similar  to  that  of  the  League  of  American 
Municipalities.  It  deals,  however,  with  the  more 
technical  questions  of  engineering  work  connected 
with  the  construction  and  maintenance  of  the  modern 
city. 

The  membership  of  the  society  represents  more 
than  100  cities,  besides  an  extensive  membership 
among  manufacturers,  contractors,  engineers  and  in- 
dividual  city  officials. 

The  addresses  and  papers  delivered  during  the 
convention  were  appreciated  by  all  persons  interested 
in  municipal  improvements.  Talks  on  taxation  and 
assessments,  city  government  and  legislation,  street 
paving,  electric  street  lighting,  sewerage  and  sanita- 
tion, disposition  of  garbage  and  city  cleaning,  fran- 
chises, municipal  progress,  municipal  data  and 
statistics,  park  development,  local  transportation  and 
other  subjects  were  given  by  men  qualified  to  talk 
with   authority   on  such   matters. 

Charles  H.  Rust  of  Toronto,  Canada,  president  of 
ilie  society,  in  his  annual  address,  among  other 
things,  said:  "One  of  the  most  important  cjuestions 
of  the  day,  and  which  which  has  attracted  great  at- 
tention not  only  from  municipal  officers,  but  from 
the  public  generally,  is  the  municipal  ownership  of 
public  franchises.  There  is  no  doubt  that  every  city 
should  own  and  operate  its  own  waterworks  system 
and  lighting  plant.  Unfortunately,  during  the  last 
few  years,  if  we  may  believe  the  public  press,  at- 
tempts have  been  made  by  capitalists,  sometimes  suc- 
cessfully, to  corrupt  both  state  and  municipal  corpo- 
rations for  the  purpose  of  obtaining  public  fran- 
chises, which  condition  of  afifairs  would  be  entirely 
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abolished  if  these  were  owned  by  the  imunicipality." 
Mr.  Rust  was  also  of  the  opinion  that'  a  city  engineer 
should  be  appointed  for  a  period  during  good  be- 
havior, for  an  official  cannot  be  a  good  engineer  and 
in  addition  devote  his  time  to  politics. 

The  report  of  the  committee  on  electric  street 
lighting  was  made  by  E.  A.  Fisher  of  Rochester, 
N.  Y.  He  said  that  no  tables  for  the  price  of  arc 
lights  in  American  cities  had  been  compiled.  The 
usual  period  for  arc-light  contracts  is  five  years. 
A  general  comparison  of  the  cost  was  made  in  eight 
representative  states,  and  the  basis  for  comparison 
was  2,000-candlepower  at  450  watts.  The  figures  fol 
Indiana  in  this  table  showed  that  the  average  num- 
ber of  light-hours  used  a  year  in  1897  was  2,500; 
in  1902,  2,483  :  the  contract  cost  a  year  in  1S97  was 
$81,39,  a'td  i't  1902,  $66,72,  This  compares  very  fa- 
vorably with  the  cost  under  similar  conditions  in 
California,  Colorado,  Illinois,  Massachusetts,  New 
York,  Ohio  and  Pennsylvania,  The  western  states 
pay  considerably  more, 

A.  F.  Hatch,  a  member  of  the  lighting  commis- 
sion of  Detroit,  read  a  paper  on  electric  lighting. 
He  described  a  card  system  in  vogue  in  Detroit  for 
the  purpose  of  keeping  a  record  of  all  wires  above 
and  underground.  This  record  is  kept  under  the 
direction  of  the  city  engineer  and  the  city  electrician, 
and  Mr.  Hatch  was  of  the  opinion  that  each  mu- 
nicipality would  save  a  good  deal  of  money  if  the 
same    system   was   adopted. 

It  was  stated  that  Rochester,  N.  Y.,  has  the  repu- 
tation of  being  the  best  lighted  city  in  the  United 
States.  Rochester  spends  about  $200,000  a  year  for 
electric  lighting,  as  compared  to  about  $90,000  a  year 
spent  in  Indianapolis,  although  Indianapolis  is  about 
twice  the  size  of  Rochester.  Engineer  Fisher  of 
Rochester,  who  is  at  the  head  of  the  lighting  com- 
mittee, said  that  Rochester's  numerous  lights  are 
made  possible  by  the  fact  that  the  electric  power  is 
generated  by  water. 

G.  A.  Parker  of  Hartford,  Conn.,  read  a  paper  on 
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parks,  their  maintenance  and  improvements.  Mr. 
Parker  insisted  that  parks  are  an  absolute  neces- 
sity to  municipal  health  and  the  growth  of  children. 
Their  needs  are  becoming  more  generally  recognized. 
The  convention  closed  with  a  banquet  and  the  elec- 
tion of  the  following-named  officers:  President,  G. 
M.  Ballard  of  Newark,  N.  J. ;  first  vice-president, 
.\.  P.  Folwell  of  Easton.  Pa. ;  second  vice-president, 
C.  C.  Brown,  Indianapolis;  secretary,  G.  W.  Tillson, 
Brooklyn :  treasurer,  F.  J.  O'Brien,  Oswego,  N.  Y. 
St.  Louis  was  selected  as  the  meeting  place  next  year. 


Electrical  Purification  of    Sugar  Juices. 

^luch  of  the  molasses  or  syrup  which  is  produced 
as  a  by-product  in  sugarmaking  is  formed  from 
impurities  in  the  juices,  and  if  these  impurities 
conk!  be  removed  the  production  of  pure  sUgar 
would  be  increased,  Martin  Hocker  Miller,  of  Wiar- 
ton,  Canada,  recently  patented  an  interesting  system 
of  electrical  purification  which  directly  applies  to  the 
treating  and  purifying  of  juices  preparatory  to  the 
crystallization  of  the  sugar.  The  process  is  espe- 
cially applicable  in  the  manufacture  of  sugar  from 
beet  juice. 

The  object  of  the  invention  is  to  produce  a  process 
which  is  efBcient  and  economical  in  separating  out 
from  the  raw  juice  albuminous  matter  and  other 
impurities. 

In  practice  the  high  efficienc}'  of  the  process  eti- 
nbles   molasses    to   be  treated   economically,   so  that 
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which  is  being  treated  within  the  tank  being  sub- 
jected to  the  action  of  the  electric  current  passing 
between  the  frames.  The  purpose  of  this  peculiar 
construction  is  to  insure  that  the  molecules  of  the 
juice  will  be  brought  into  most  intimate  contact 
with  the  surface  of  the  frame,  and  it  should  be 
understood  that  during  the  process  the  shaft  is 
driven  so  that  it  brings  this  result  about.  Passing 
an  electric  current  through  the  raw  juice  in  this 
manner  has  the  eiifect  of  separating  out  the  albumin- 
ous and  other  foreign  matter,  which  thereupon  is 
precipitated  to  the  bottom  of  the  tank.  The  steam 
coil  operates  to  maintain  the  fluid  at  a  proper 
temperature  during  this  process.  This  result  is 
brougnt  about  by  reason  of  the  peculiar  construction 
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sugar  may  be  made  from  it  as  well  as  from  the 
raw  juice.  Heretofore  this  molasses  has  been  usu- 
ally discarded  by  the  sugar  makers,  and  as  it  con- 
stitutes a  by-product  of  the  sugar  process,  being 
formed  in  considerable  quantities,  discarding  it  in 
this  manner  entails  a  loss  in  the  output  of  sugar. 
During  the  process  the  juice  is  treated  with  an 
electric  current,  which  is  passed  through  the  juice 
between  frames  which  are  agitated  within  the  body 
of  the  juice,  and  at  another  stage  of  the  process 
the  juice  is  allowed  to  drip  or  trickle  over  a  metal- 
lic frame,  which  frame  constitutes  a  terminal  of 
an   electric  circuit. 

The  construction  of  the  first  separator  is  clearly 
shown  in  Fig.  I.  It  consists  of  a  cylindrical  tank, 
provided  with  a  central  vertical  hollow  shaft, 
within  which  is  mounted  an  insulated  inner  shaft. 
The  hollow  shaft  is  provided  with  insulated  open- 
ings, in  which  arc  attached  the  arms  of  a  vertical 
frame,  which  frame  is  provided  with  a  number  of 
vertical  strips  or  wires.  These  wires  may  be  of 
aluminum  or  other  metal.  A  substantially  similar 
frame  is  carried  by  the  hollow  shaft  and  preferably 
diametrically  opposite  to  the  first  frame.  This 
frame  is  provided  with  wires,  but  these  are  sub- 
stantiall}-  horizontal  instead  of  vertical.  The  two 
shafts  are  suitably  carried  in  a  step  bearing,  and 
they  arc  insulated  at  this  point.  The  bottom  of  this 
separator  is  preferably  dish-shaped,  and  there  is  pro- 
vided a  steam  coil,  arranged  just  above  the  bottom. 
The  upper  e.xtremitj'  of  the  shaft  may  be  driven 
continuously  through  suitable  gearing,  and  the 
terminal  wires  of  an  electric  circuit  connect,  re- 
-•pectively,  with  the  inner  and  outer  shafts,  the  juice 
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of  the  electrodes  and  the  rotation  of  the  apparatus, 
which  causes  the  products  of  electrolysis  at  the 
surfaces  of  the  electrodes  to  be  brought  into  inti- 
mate contact  with  the  liquid  throughout  its  mass, 
and  thereby  perinits  chemical  reactions  having  the 
eiifect   of   separating   out   the   impurities. 

After  passing  through  this  separator  and  a  series 
of  heating  tanks  and  filter  presses  the  product  is 
led  to  a  second  separator.  The  construction  of  this 
second  separator  is  illustrated  in  Fig,  2,  and  it  com- 
prises a  cylindrical  tank,  in  which  is  placed  a 
large  porous  cup.  The  juice  after  passing  through 
a  suitable  valve  is  delivered  within  this  porous  cup 
through  an  upright  extension.  This  extension  car- 
ries a  sleeve  upon  which  are  mounted  a  number  of 
pyramidal  frames,  which  are  constructed  of  alum- 
inum, or  other  metals.  The  construction  of  these 
frames  is  such  as  to  augment  their  superficial  sur- 
face. The  sleeve  is  suitably  insulated  from  the 
pipe  section.  The  extremity  of  the  pipe  section  is 
provided  with  a  conically  formed  nozzle,  over  which 
the  juice  is  adapted  to  flow,  so  that  it  will  be  shed 
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Curious  Turbo-generator. 

A  distinct  novelty  in  the  form  of  a  turbo-gener- 
ator has  been  invented  by  Edwin  H,  Porter  and 
Burleigh  Currier  of  Philadelphia,  Pa,,  and  a  patent 
was  granted  them-  on   October   13th  for  the   device. 

The  arrangement  of  the  parts  is  so  unusual  that 
one's  attention  is  arrested.  Instead  of  connecting 
the  dynamo  to  the  shaft  of  the  steam  turbine  the 
elements  of  the  dynamo  are  located  within  the 
steam  compartment  of  the  turbine,  either  the  field 
or  armature  windings  being  carried  on  the  vanes 
of  the   turbine. 

Some  of  the  advantages  asserted  for  this  unusual 
combination  are  that  the  shaft  of  the  turbine  may  be 
smaller  where  it  passes  into  the  bearings ;  the  ends 
of  the  shaft  need  not  extend  through  the  bearings, 
but  only  part  way  into  the  same,  and  the  bearings 
may  be  plugged  up,  thereby  preventing  all  leakage 
of  steam.  Besides  these  advantages,  the  machine 
occupies  a  small  amount  of  space  and  all  heat  gen- 
erated in  the  magnetic  or  electrical  conductors  by 
the  operation  of  the  generator  is  returned  to  the 
steam  and  so  not  radiated  to  the  external  air,  keep- 
ing the  conductors  at  the  temperature  of  steam, 
thereby,  it  is  contended,  allowing  high  efficiency  and 
heavy   overloads. 

In  the  accompanying  illustrations.  Fig,  i  is  a  side 
elevation,  partly  in  cross-section,  and  Fig.  2  is  an 
end  view,  also  partly  in  section,  (A)  is  the  shaft 
of  the  turbine,  having  reduced  ends  (,B)  extending 
into  but  not  through  the  head  of  the  cylinder. 
Screw  plugs  close  the  bearings,  thereby  preventing 
leakage  of  steam,  the  bearings  being  represented  by 
the  bushings  (F),  located  in  holes  in  the  heads. 
The  admission  ports  are  at  (G),  and  the  exhaust 
ports  are  at    (H). 

The  rotary  vanes  are  lettered  (I)  and  are  car- 
ried by  the  spider  (J)  on  the  shaft,  (K) 
represents  stationary  vanes  located,  respect- 
ively, between'  the  rotary  vanes  and  extending  in- 
wardly and  radially  from  and  supported  by  the 
cylinder  (D).  Upon  the  peripheries  of  the  rotary 
vanes  are  located  squirrel-cage  rotors  (L),  consist- 
ing generally  of  ring-shaped  iron  plates,  laminated 
in  the  usual  manner,  and  electric  conductors  (N) 
(N'),  extending  through  the  same,  and  connected 
by  the  short-circuiting  ring  (N").  The  stator  con- 
sists of  the  electric  conductors  (O),  acting  also  as 
bolts,  and  laminated  iron  rings  (P),  through  wdiich 
the  conductors  pass  from  one  end  of  the  cylinder 
to  the  other  and  surrounded  by  fireproof  insulating 
tubes  (Q).  The  laminated  iron  rings  (P)  form 
cylindrical  surfaces  close  to  the  outer  cylindrical 
surfaces  of  the  individual  rotors  at  (L),  there  be- 
ing air  gaps  between  the  two  elements  of  the  gen- 
-  erator. 

The  operation  consists  simply  in  admitting  steam 
and  driving  the  turbine  in  the  usual  manner,  whereby 
the  rotors  at  (L)  are  rotated  within  inductive  dis- 
tance of-  the  S'tator,  The  steam  enters  the  turbine 
at  the  ports  (G),  strikes  the  movable  vanes  (I) 
and  stationary  vanes  (K)  alternately  in  its  course 
through  the  turbine  in  both  lateral  directions  from 
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in  drops  or  small  streams  down  the  frames  lying 
below  it.  While  this  is  taking  place  an  electric  cur- 
rent is  passed  through  the  liquid.  To  this  end  out- 
side of  the  cup  there  are  provided  a  number  of 
electrodes,  consisting  of  sheet-iron  members  im- 
mersed in  water.  The  terminal  wires  of  an  electric 
circuit  are  attached,  respectively,  to  the  sleeve  and 
the  electrodes.  The  frames  are  so  constructed  that 
they  may  be  submerged  in  the  juice  at  the  discre- 
tion of  the  operator.  ,  The  current  passes  in  such  a 
direction  that  the  frames  constitute  anodes,  while 
the  sheet-iron  members  may  be  suitably  insulated. 
During  the  process  of  sugarmaking  the  juices  are 
passed  through  various  heating  and  evaporating 
tanks  after  being  run  through  the  separators. 
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the  middle,  and  then  has  its  exit  at  the  ports   (H) 
on  opposite  ends  of  the  turbine. 

The  conductors  (N),  as  well  as  the  rivets  (N'), 
act  as  the  elements  of  a  squirrel-cage  rotor,  while 
the  flat  rings  (N")  are  the  short-circuiting  con^ 
ductors  for  the  rotor  for  carrying  the  currents  gen- 
erated by  induction  in  the  conductors  (N)  (N'). 
Although  the  inventors  have  shown  the  Parsons 
type  of  turbine  and  the  Tesla  type  of  induction  mo- 
tor employed  as  a  generator,  it  is  evident  that  other 
forms  of  generator  and  turbine  might,  be  used  if 
desired.  The  idea  is  certainly  interesting  from  its 
novelty,  but  practical  men  will  doubt  whether  a 
generator  inside  a  steam-turbine  cylinder  will  work 
efficiently  in  actual  operation. 
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Architects  and  electrical  men  should  act  with 
intelligent  appreciation  of  each  other's  work.  In  the 
large  cities  this  is  usually  the  case,  but  in  smaller 
places  the  central-station  people  are  often  not  suf- 
ficiently alive  to  l>he  importance  of  cultivating 
friendly  relations  with  the  architects.  All  new 
buildings  should  be  wired,  and  they  should  be  wired 
in  a  way  convenient  for  the  user  as  well  as  in  a 
safe  and  workmanlike  manner.  Sinall  electric  lights 
in  closets,  pantries,  basements  and  cellars  are  a 
great  convenience,  especially  if  arranged  to  be  turned 
on  froin  a  distance.  Gas  fumes  are  a  detriment  to 
pictures,  book  bindings  and  wall  and  ceiling  decora- 
lions.  In  discussing  such  considerations  as  these 
and  in  the  preparation  of  electrical  specifications 
ihcre  should  be  cordial  and  hearty  co-operation  be- 
tween the  architect  and  the  electrical  man,  and  the 
latter  should  make  it  his  business  to  see  that  such 
a  common  understanding  exists. 


Bkanch  meetings  of  the  American  Institute  of 
Electrical  Engineers  supply  an  excellent  means  of 
extending  the  usefulness  of  the  organization,  and  in- 
terest in  them  should  not  be  allowed  to  wane.  Chi- 
cago has  the  oldest  local  branch,  going  back  to  1893. 
An  average  of  seven  meetings  has  been  held  each 
year,  and  last  season  the  average  attendance  was  70. 
Now  that  the  Institute  has  a  Chicago  president,  the 
incetings  of  the  coming  season  should  surpass  all 
preceding  years  in  attendance  and  enthusiasm. 
The  local  honorary  secretary  and  executive  commit- 
tee are  preparing  a  schedule  of  meetings,  and  we 
trust  that  the  members  in  Chicago  will  loyally  sup- 
port their  efforts.  We  observe  that  President  Ar- 
nold's suggestion  of  fewer  papers  and  more  time 
for  discussion  was  put  into  effect  in  New  York  last 
week,  and  this  beneficial  change  will  be  of  value  to 
the  local  chapters  as  well.  Let  all  members  in  the 
Chicago  territory  give  the  new  administration  the 
cordial   support   which   it   deserves. 


Considering  the  possible  dangers  of  third-rail 
tunnel  operation,  a  civil  engineer  who  has  devoted 
some  attention  to  the  subject  thinks  that  suitable 
precautions  can  be  taken  without  great  difficulty  or 
expense.  "It  looks  to  me,  from  a  professional  point 
of  view,"  he  writes,  "that  all  that  is  necessary  to 
provide  safety. to  the  passengers  on  the  underground 
line  is  to  place  the  third  rail  in  a  trough  and  operate 
through  a  slot,  the  same  as  surface  lines,  and  to 
make  the  cars  so  that  they  will  not  burn  of  them- 
selves, even  if  the  current  should  burn  them  at  a 
particular  spot ;  if  the  substance  was  such  as  to  char 
that  spot,  and  so  stop  further  combustion,  that  would 
meet  the  difficulty."  The  suggestion  that  the  cars 
should  be  of  non-inflammable  material  is  a  good  one, 
and  perhaps  the  recommendation  of  a  trough  for 
the  third  rail  is  worth  considering  also.  On  elevated 
roads  a  third-rail  trough  has  proved  a  detriment  in 
winter  by  filling  up  with  snow  and  sleet,  but  it 
might  be  practicable  in  tunnel  work,  although  it 
would  make  the  track  switches  much  more  compli- 
cated. But  on  a  double  or  four-track  road,  this  ought 
not  to  be  an  insuperable  objection;  and  it  is  certain 
that  in  the  rapid-transit -subway  in  New  York  and  in 
the  proposed  subways  in  Chicago  all  practicable 
means  of  insuring  safet}'  to  human  life  should  be 
adopted. 


Technical  terms,  electrical  and  otherwise,  often 
puzzle  the  Board  of  General  Appraisers  of  the  Treas- 
ury Department,  in  deciding  protests  brought  to  its 
attention  by  importers  who  take  issue  with  the  rul- 
ings of  collectors  of  custoins  duties.  The  case 
where  it  w^as  gravely  debated  whether  a  commutator 
brush  is  to  be  considered  a  brush  in  the  non-tech- 
nical sense  of  the  word  was  recently  reported  in  this 
journal.  A  still  more  recent  illustration  was  a 
protest  filed  by  an  eastern  company  against  a  de- 
cision of  the  collector  of  customs  for  the  port  of 
Boston  as  to  the  correct  classification  for  the  as- 
sessment of  duty  of  certain  importations  of  mer- 
chandise constituted  of  electrical  grids.  The  grids 
were  returned  as  "cast  lead,"  which  made  them 
dutiable  under  paragraph  182  of  the  act  of  July  24, 
1897,  which  provides  for  all  importations  of  lead 
dross,  lead  bullion  or  base  bullion,  lead  in  pigs  and 
bars,  old  scrap  lead  fit  only  to  be  remanufactured, 
and,  in  fact,  lead  in  any  old  form  not  especially 
provided  for  in  the  act,  and  makes  all  of  the  fore- 
going dutiable  at  2%  cents  a  pound.     The  importers 


asserted  that  duty  should  have  been  assessed  at  45 
per  centum  ad  valorem,  as  a  manufacture  of  metal, 
for  which  provision  is  inade  in  paragraph  193  of 
the  same  act. 

These  particular  grids  arc  leaden  plates,  about  14 
inches  wide  by  31%  inches  long,  and  perforated.  They 
are,  of  course,  battery  plates,  perforated  or  finished 
with  depressions  for  retaining  the  active  material  in  a 
storage  battery.  The  importations  clearly  could  not 
have  been  correctly  classified  as  old  lead,  for  the 
leason  that  they  are  articles  having  a  distinct  com- 
mercial name  and  use.  The  question  whether  they 
were  composed  wholly  or  in  part  of  lead  was  not 
considered  pertinent  to  the  case,  and  the  protests 
were  sustained,  thtis  reversing  the  decision  of  the 
collector. 


Mercury-vapor  lamps  produce  a  light,  as  is  well 
known,  that  is  greenish-blue  in  color  and  which 
produces  an  unpleasant  effect,  not  inaptly  described 
as  "ghastly,"  on  the  faces  of  persons  illumined  by 
it.  This  is  because  the  spectrum  of  the  light  has 
no  red  in  it.  It  has  been  proposed  to  add  a  red 
reflector  or  globe  to  correct  this,  but  experiment 
shows  that  such  a  reflector  acts  like  a  gray  or  black 
reflector — in  other  words,  the  light  is  not  changed 
in  color,  but  obstructed.  In  a  recent  lecture, 
touching  on  this  interesting  subject.  Dr.  M.  'Von 
Recklinghausen  said :  "The  only  possible  way  of 
getting  red  from  a  source  which  has  no  red  is  by 
fluorescence.  "We  have  made  some  experiments  to 
get  dye  stuffs  which  show  fluorescence  under  the 
influence  of  certain  mercury-light  waves;  that  is, 
which  transform  certain  waves  that  the  mercury  light 
has  into  red  waves.  Rhodamin  is  one  of  those  dye 
stuffs.  If  we  have  a  piece  of  silk  around  the  lamp, 
then  the  lamp  looks  distinctly  red,  and  people  look 
a  good  deal  more  human  than  they  do  without  it." 
However,  it  is  asserted  that  the  total  absence  of  red 
rays  gives  a  light  which  does  not  fatigue  the  eye; 
that,  in  short,  if  the  light  is  not  pleasing  to  the  color 
sense  it  is  particularly  good  to  work  by;  and  it  has 
been  adopted  already  in  some  places,  such  as  news- 
paper composing  rooms,  where  the  best  possible 
illumination  is  demanded.  It  will  be  interesting  to 
observe  whether,  in  the  introduction  of  this  light, 
beauty  or  utility  shall  prevail. 


Electric-belt  frauds  are  not  extinct,  although  we 
do  not  hear  so  much  of  thein  in  this  country  as  we 
did  10  or  12  years  ago  when  knowledge  of  electricity 
was  less  widely  diffused.  But  impositions  of  this 
character  are  still  plentiful  in  England,  according 
to  a  London  contemporary.  Less  than  three  weeks 
ago  a  case  came  up  in  the  Bow  Street  (London) 
Police  Court,  in  which  a  man  was  arraigned  for 
falsely  pretending  to  be  a  doctor.  The  defendant 
was  connected  with  an  "electro-vigor"  establishment, 
and  this  concern,  in  its  advertisements,  laid  great 
stress  on  the  assurance  that  its  customers  were  un- 
der the  care  of  a  qualified  medical  man.  The  de- 
fendant pleaded  guilty.  This  brief  statement  of  the 
case  will  make  intelligible  the  following  extract  from 
the  report  of  the  argument  before  the  police  magis- 
trate : 

Mr.  Treadwell,  for  defendant,  said  his  client  knew 
he  could  not  practice  in  an  ordinary  way,  but  he 
thought  he  might  accept  a  position  in  an  office  of  a 
company  of  that  kind  as  a  servant.  It  was  the 
company  which  advertised  the  defendant  as  a  quali- 
fied man. 

The  magistrate  (M'r.  Marsham)  asked  if  there 
was  any  suggestion  of  anyone  having  been  ill- 
treated. 

Mr.  Bodkin  (for  the  medical  society):  I  am 
given  to  understand  that  these  belts  are  so  absolutely 
free  from  electricity  in  any  possible  way  that  you 
might  just  as  well  wrap  a  piece  of  paper  round  a 
man's  body. 

Mr.  Marsham:     They  do  no  harm? 

Mr.  Bodkin:  No;  but  these  people  ask  10  guineas 
for  what   is   absolutely  worthless. 

Defendant  was  ordered  to  pay  a  fine  of  i20  and 
£21  costs  on  the  first  summons,  and  is  on  the  second. 

While  electricity  has  a  legitimate  field  in  the  treat- 
ment of  disease,  it  is  certainly  true  that  so  many 
frauds  are  practiced  in  its  name  on  the  simple  that 
the  honest  practitioner  of  electrotherapeutics  often 
suffers  by  reason  of  the  sins  of  the  quack.  For  that 
reason  medical  societies,  and  particularlv  such  or- 
ganizations as  the  American  Electrotherapeutic  As- 
sociation, cannot  be  too  active  in  the  work  'of  sep- 
arating the  sheep  from  the  goats.  And  this  not 
only  for  their  own  good  but  for  the  good  of  so- 
ciety. 
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ELECTRIC  TRACTION  DISCUSSED  BY  THE  INSTITUTE. 


"Electric  Traction"  was  the  general  subject  for 
iliiciission  at  the  meeting  of  the  American  Institute 
uf  Electrical  Engineers  held  in  the  chapter  room 
of  Carnegie  Hall,  New  York  city,  on  the  evening 
of  October  23d.  President  B.  J.  Arnold  was  in 
the  .chair,  and  Secretary  R.  W.  Pope  explained  that 
future  meetings  might  be  held  either  in  the  hall 
then  in  use,  or  in  the  meeting  room  of  the  Chemists' 
Club. 

The  lirst  paper  of  the  evening  was  entitled  "The 
Conditions  Governing  the  Rise  of  Temperature  of 
Electric-railway  Motors  in  Service,"  and  was  pre- 
sented by  Dr.  Cary  T.  Hutchinson.  Before  read- 
ing his  paper  Dr.  Hutchinson  said:  "The  paper  to- 
night is  practically  a  continuation  of  one  I  pre- 
pared a  year  or  more  ago,  comparing  in  a  general 
way  the  motor  capacity  and  energy  consumption  re- 
c|uired  to  make  various  speeds  at  different  distances. 
In  the  previous  paper,  however,  I  assumed  roughly 
that  an  ordinary  tramway  motor  would  stand  an 
average  loss  of  three  per  cent.  That  was  an  ap- 
proximation, and  was  done  to  carry  the  thing  to  a 
common  conclusion.  If  any  other  value  could  be 
substituted  for  three  per  cent.,  the  same  processes 
could  be  carried  through.  I  have  carried  the 
methods  through  in  a  dift'erent  way  in  this  paper,  to 
be  applied  to  motors  for  any  I"R  losses  or  core  losses. 
and  taking  into  account  the  test  results  shown  in 
service  tests,  tests  in  Avhich  the  motor  ran  back- 
ward and   forward,  and  the  temperature  measured." 

Dr.  Hutchinson  then  read  his  paper,  which  is 
purely  technical,  with  a  number  of  curve-sheets 
and  other  diagrams.  Space  will  not  permit  the  pre- 
sentation of  this  paper  in  full  in  the  Western  Elec- 
trician at  the  present  time,  but  perhaps  some  idea  of 
it   may  be  gained  by   the  concluding   paragranhs : 

"In  all  cases,  the  particular  initial  acceleration 
leading  to  the  minimum  motor  capacity  should  be 
adopted,  even  though  this  initial  acceleration  does 
not  give  minimum  energy.  The  curves  give  the 
energy  required  per  ton  of  total  weight ;  hence  the 
energ>'  required  per  car  is  proportional  to  these 
figures  multiplied  by  the  relative  weight  of  the  car. 
The  dift'erence  in  the  energy  per  ton  for  any  sched- 
ule, is  comparatively  slight  for  the  different  maxi- 
mum velocities,  and  in  all  cases  the  energy  re- 
quired per  car  is  a  minimum  for  the  minimum 
motor  capacity  with  which  the  schedule  can  be 
made ;  the  increase  in  the  w^eight  of  equipment  much 
more  than  balancing  the  diminished  energy  per  ton 
obtained  by  using  higher  initial  acceleration  and 
higher  motor  capacity.  Cur\"e-sheet  15  gives  the 
ratio  of  weight  of  equipment  of  different  capacities ; 
it  is  substantially  the  same  as  curve-sheet  15  of  the 
former  paper.  The  energy  per  ton  multiplied  by 
the  ordinates  of  this  curve-sheet  gives  relative  figures 
showing  the  energy  per  car. 

"By  this  method,  the  two  quantities  that  have, 
up  to  this  point,  been  matters  of  arbitrary  choice, 
are  determined,  i.  e.,  the  initial  acceleration  and 
the  relative  maximum  \'elocity  on  the  motor  curve. 
Having  then  a  motor  with  known  heating  constants, 
all  the  conditions  which  should  govern  its  use  for 
any  particular  schedule  are  fixed,  and  consequently 
the  difference  in  the  results  attained  by  the  use  of 
motors  with  different  heating  constants  is  also  de- 
termined. 

"I  have  illustrated  the  application  of  this  method 
in  comparing  the  availability  of  motors  with  dif- 
ferent heating  constants  for  a  particular  service. 
It  is  clear  that  it  can  also  be  used  to  obtain  the  data 
for  different  schedules.  As  an  example  of  this  use, 
suppose  the  data  for  various  schedule  speeds  for  a 
run  of  7,000  feet,  with  23  second  stops,  are  to  be 
determined.  Assume  the  motor  represented  by  cur\'e- 
sheet  12,  a  maximum  velocity  of  150.  and  that  the 
motor  has  a  radiation  coefficient  of  1.6  per  cent.,  for 
a  rise  of  temperature  of  75  degrees,  at  the  ratio  of 
distribution  2.44.  determined  by  curve-sheet  11. 
From  these  data  the  following  table  is  deduced, 
showing  the  performance  of  this  motor  for  the 
different   schedule   speeds. 
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"Column  I  of  the  table  gives  the  assumed  sched- 
ule speed ;  column  2.  the  calculated  average  speed ; 
column  3,  the  calculated  through  acceleration;  col- 
umn 4,  the  initial  acceleration  from  curve-sheet  12, 
the  values  being  the  intersection  of  the  horizontal 
line  having  an  ordinate  of  t.6  per  cent.,  with  the 
several  values  of  the  through  acceleration  ;  column 
5  is  taken  from  curve-sheet  3 :  column  6  is  taken 
from  curve-sheet  4:  column  7  is  the  ratio  of  the 
numbers  of  column  6.  and  gives  merely  the  relative 
capacity  of  motor  equipments  required ;  column  S 
gives  the  relative  weights  of  motor  equipments,  from 
curve-sheet  15 ;  column  9  gives  the  relative  total 
energy;  it  is  obtained  by  dividing  the  product  of 
the   figures   of   columns   5   and   S   for   any   schedule 


speed,  by  the  corresponding  product  for  a  schedule 
speed  of  25  miles  per  hour.  Since  the  weights  are 
all  given  for  a  motor  car  of  a  definite  seating  ca- 
pacity, these  figures  give  the  relative  energy  re- 
quirement per  car  seat,  or  per  passenger,  for  the 
various  schedule   speeds. 

"The  method  which  has  been  developed  takes  ac- 
count of  all  the  factors  governing  the  rise  of  tem- 
perature of  motors  imder  conditions  of  service. 
While  certain  assumptions  have  of  necessity  been 
made — as,  for  instance,  a  constant  value  for  train 
friction — it  is  perfectly  feasible  to  recalculate  the 
curve-sheets  with  other  values  of  train  friction ;  a 
set  of  curve-sheets  similar  to  curve-sheet  12,  in- 
cluding as  many  maximum  velocities  as  may  seem 
desirable,  can  be  prepared  and  used  as  standard 
curves  from  which  the  rise  of  temperature  of  any 
motor  can  be  determined  very  simply,  for  any  con- 
ditions of  service. 

"While  the  results  obtained  by  this  method  are 
of  necessity  an  approximation  because  of  the  num- 
ber of  assumptions  that  it  is  necessary  to  make  in 
developing  the  method,  yet  numerous  applications 
of  the  curve-sheets  to  practical  examples  have  shown 
that  the  approximation  is  close,  and  that  the  curves 
furnish  a  useful  means  for  determining  the  per- 
formance  of   any   motor   in  service." 

After  the  reading  of  the  paper,  Dr.  Hutchinson 
said :  "What  i  am  getting  at  is  the  method  of  de- 
termining the  different  variables  entering  into  the 
question  of  motor  capacity  and  energy  consumption, 
to  discover  a  method  which  seems  to  lend  itself  to 
determining  the  division  applicable  to  a  motor  of 
any  radiation,  and  any  amount  of  motor  acceleration ; 
to  determine  the  different  points  as  definitely  as  we 
can,  it  has  been  necessary  to  make  a  number  of 
approximations.  I  believe  that  curve-sheets,  platted 
for  the  dift'erent  motors,  showing  the  half-dozen 
motors  made  by  each  of  the  manufacturing  com- 
panies, would  serve  a  very  useful  purpose  if  dis- 
seminated, in  giving  information,  and  various  en-  ' 
gineers   would  like  to  have  it." 

President  Arnold :  "I  am  sure  we  have  all  been 
very  much  interested  in  this  paper  of  Dr.  Hutch- 
inson, following  up  the  work  he  previously  sub- 
mitted to  us.  Some  of  us  have  found,  in  practice, 
when  we  have  had  a  serious  problem  in  front  of  us, 
that  some  of  his  original  conclusions  were  nearer 
correct  than  they  were  assumed  to  be  at  the  time 
the  paper  was  delivered.  I  am,  therefore,  glad  that 
he  has  presented  the  matter  again  to  us  to-night, 
expanding  upon  it.  and  carried  it  further  so  that  we 
can  ascertain  something  about  the  heating  capacity 
of  the  motors  in  deciding  on  motors  for  railway 
work,  which  is  becoming  a  matter  of  greater  im- 
portance every  day  as  the  size  of  railway  motors  in- 
creases. As  most  of  you  know,  such  motors  are 
rapidly  increasing  as  we  get  into  the  application  of 
electric    motors   on    steam   railways." 

A.  H.  Armstrong,  Schenectady:  "The  author  has 
followed  through  a  method — and  many  others,  I 
think,  are  helping  along  the  same  line — of  determin- 
ing velocities  in  the  motor,  carefully  followed  out 
through  a  performance  of  the  motor  in  practice, 
segregating  the  losses,  dividing  the  armature  and 
field  losses,  giving  their  ratio,  and  subsequently 
comparing  these  losses  to  the  actual  performance 
of  the  motor  by   means   of   experimental  tests. 

"This  is  a  subject  that  has  received  a  good  deal  of 
attention  on  the  part  of  various  companies  manu- 
facturing motors  and  is  really  the  fundamental  theory 
upon  which  to  get  the  capacitv  of  a  railway  motor. 
The  service  is  more  or  less  complex  and  consists 
of  frequent  startings,  coasting  and  stoppings,  and 
not  only  is  the  work  intermittent,  but  the  speeds  are 
variable,  conditions  of  ventilation  are  variable,  and 
at  first  sight  the  proposition  seems  complicated,  in- 
deed. 

"I  notice  one  or  two  points  which  have  not  been 
touched  on,  perhaps  are  not  necessary  in  the  rather 
broad  manner  in  which  the  subject  is  taken  up.  One 
of  them  is  the  fact  that  the  inertia  of  the  rotative 
parts  was  neglected.  This  may  amount  to  con- 
siderable on  slow-speed  work,  such  as  30  miles  an 
hour,  and  in  rapid  transit  problems  it  would  amount 
to  considerable,  reaching  perhaps  a  factor  of  12 
or  15  per  cent,  on  such  rapid  transit  problems  as 
the  New  York  elevated  road.  On  suburban  runs, 
reaching  60  miles,  the  acceleration  of  the  small 
parts  of  the  total  energy  consumed  may  not  reach 
more  than  three  or  five  per  cent,  due  to  the  fact 
that  the  cars  are  operated  for  long  distances  at  con- 
stant speed.  Leaving  out  this  factor  is  not  a  serious 
matter,  in  any  sense.  I  note,  however,  that  the 
paper  is  based  upon  the  fact  of  a  constant  friction 
rate,  and  the  author  assumed  13.6  pounds  per  ton. 
.\ssuming  the  same  friction  for  all  speeds,  and  the 
problem  is  only  worked  out  at  one  friction  rate, 
the  conclusions  arrived  at,  therefore,  in  the  final 
curves  cannot  be  in  any  way  assumed  as  seneral 
in  their  application,  due  to  the  fact,  as  we  all  know, 
that  train  friction,  especially  car  friction,  varies  with 
the  speed. 

"I  would  quote  some  figures  on  the  maximum 
speed  which  it  is  possible  to  reach  with  different 
friction  curves.  For  instance,  single  cars  operated 
alone  at  a  maximum  speed  of  30  miles  per  hour, 
with  a  motor  of  modern  construction.  Itaving  ordi- 
nary speed  torque  curve,  make  it  possible  to  reach 
a  speed  double  that  at  which  static  resistances  are 
cut  out.     In  other  words,  expressed  in  the  terms  of 


the  author's  paper,  a  factor  of  200,  or,  for  two 
cars,  operated  at  the  same  speed  if  possible,  226; 
while  for  a  train  of  heavy  cars,  using  the  curves 
which  are  given  here  for  such  work,  a  factor  of 
250  is  obtained.  The  curves  in  the  paper  of  125, 
150,  and  17s  would  hold  for  this  class  of  work. 
For  higher  friction  rates,  however,  that  is,  for 
single  car  operation  at  speeds  of  50,  60  or  70  miles, 
possibly  75  miles,  per  hour,  this  factor  is  not  possi- 
ble. For  a  single-car  operation  it  is  hardly  possible 
to  get  above  the  factor  of  123;  for  two  cars,  140; 
for  a  train  of  heavy  cars,  giving  the  lowest  friction 
rate,  we  possibly  could  reach  igo.  If  the  conclu- 
sions were  based  on  a  factor  of  150,  and  the  paper 
carried  the  factor  through,  it  is  hard  to  apply  the 
results  to  universal  railway  work,  especially  in  high- 
speed problems.  I  would  look  upon  the  results 
of  Dr.  Hutchinson  as  being  applicable  more  espe- 
cially to  suburban  work  or  slow  maximum  speed 
work,  similar  to  the  rapid-transit  problem  on  the 
New  York  elevated  railroad ;  but  they  would  hardly 
touch  the  underground  rapid-transit  system  on  ac- 
count of  the  high   speeds  adopted. 

"The  author  gives  a  table  [which  see]  showing 
the  motor  capacities  for  certain  runs.  I  have  soine 
figures  evolved  by  some  practical  tests  of  motors  as 
to  the  energy  consumed,  and  was  very  much  in- 
terested in  following  through  the  results,  obtained 
by  two  absolutely  different  methods,  and  which  ac- 
tually gave,  as  far  as  energy  consumed  and  rela- 
tive motor  capacity  is  concerned,  some  very  close 
results.  I  quote  from  column  5  of  the  author's 
table,  giving  the  watt-hours  per  ton-mile,  giving 
the  printed  figures  first  and  my  own  figures  second : 


s8 
69 
S3 
102 


50 
60 
73 
102 

125 


"These  figures  are  not  very  far  apart. 

"Column  7,  giving  relative  motor  capacity,  is 
still  more  remarkable  as  checking  very  closely  in- 
deed. I  will  quote  Dr.  Hutchinson's  figures  first 
and   my   own  second. 


100 
119 
1+6 
201 


100 
125 
156 
212 


28S  281 

"This  shows  a  very  remarkable  agreement  in  the 
figures.  Comparing  column  6,  however,  I  do  not  find 
the  same  uniformity  of  agreement.  As  I  understand 
this  column  it  is  the  horsepower  performance  based 
on  one-hour  rating  with  7.5°  rise.  I  compare  the 
two  as  follows,  quoting  the  author's  figures  first 
and  my  own -second: 

9.2  ,.s 

10.9  6.0 

13-4  7-.i 

18.5  10.2 

26. ,s  rjo 

"In  other  words,  I  would,  under  similar  condi- 
tions, recommend  a  motor  of  half  the  capacity  recom- 
mended by  the  author,  still  feeling  sure  that  tem- 
peratures  of  75°    could    not   be   exceeded." 

Dr.  Hutchinson :  "My  general  reply  to  Mr.  Arm- 
strong's remarks  is  that  he  has  tried  to  apply  a 
method  to  certain  cases  which  is  not  intended  to  be 
applicable.  My  paper  applied  to  one  friction  rate, 
and  if  you  want  to  apply  it  to  another  friction  rate, 
you  must  make  more  curves. 

"There  are  one  or  two  points  in  connection  with 
Mr.  Armstrong's  remarks  which  I  hardly  feel  able  to 
discuss  without  knowing  more  definitely  how  M'r. 
Armstrong  gets  at  them.  In  one  example  which  I 
used  I  gave  an  approximate  velocity  of  50  miles  per 
hour.  Other  engineers  have  calculated  86  or  87  watt 
hours ;  my  curve  shows  83.  It  checks  within  a 
very   small   percentage. 

"As  to  the  other  points  brought  up  by  Mr.  Arm- 
strong, I  have  nothing  particular  to  say  except 
that  the  main  point  is  that  this  curve  shows  that  it 
applied  to  the  one  friction  rate,  and  if  you  wish  other 
friction  rates,  you  can  work  out  simple  curves  for 
each  particular  friction  rate  you  want.  The  various 
maximum  velocities  of  125,  150  and  175  are  merely 
taken  for  the  purpose  of  comparison.  For  veloci- 
ties of  200  or  250  you  can  take  out  the  particular 
amount  of  acceleration  on  the  motor  curve,  which 
will  lead  to  the  minimum  motor  capacity.  That  is 
what  I   was  aiming  at." 

The  second  paper  of  the  evening  was  read  by 
iMr.  Armstrong,  although  he  explained  that  Mr. 
Robinson  of  the  research  department  of  the  Gen- 
eral Electric  Company  was  really  the  author  of  the 
paper.  As  Mr.  Robinson  is  not  a  member  of  the 
Institute,  his  colleague  read  the  paper,  which  is  as 
follows : 

A   Graphic  Recording  Ammeter. 

BY    A.    H.    ARMSTRONG. 

While  the  construction  of  the  graphic  recording 
ammeter  is  equally  applicable  to  voltmeter  and  watt- 
meter, the  following  description  is  limited  to  the 
ammeter,  since  it  embodies  all  the  features  con- 
tained   in   the    other   instruments. 

With  the  advance  of  our  understanding  of  rapid- 
acceleration  problems  the  need  was  felt  for  an  in- 
strument capable  of  registering  accurately  the  vio- 
lently fluctuating  current  readings.  The  instrument 
nuist.  furthermore,  be  able  to  operate  on  cars  mov- 
ing at  high  rates  of  speed  over  more  or  less  im- 
perfect tracks,  subjecting  it  to  vibrations  and  shocks; 
this  had  all  to  be  carefully  considered  in  the  de- 
sign.    The   sudden   changes  in   the  quantities   meas- 
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ured  require  that  the  instrument  should  have  a 
short,  quick  period  and  give  perfect  damping;  the 
swaying  of  the  car  and  the  rapid  acceleration  and 
retardation,  make  it  necessary  that  the  instrument 
be  thoroughly  balanced.  In  order  to  get  a  perma- 
nent record,  ink  was  chosen,  as  even  with  the  high 
torque  employed  a  metal  stylus  or  graphite  pencil 
point  could  not  be  used  with  perfect  freedom  from 
sticking. 

Several  minor  points  contributing  to  the  satis- 
factory operation  of  the  instrument  will  be  men- 
tioned during  a  brief  detailed  description  of  the 
actual  means  employed  to  meet  the  conditions  out- 
lined. 

To  secure  the  required  torque  a  dynamometer  con- 
struction is  employed,  in  which  the  current  to  be 
measured  is  carried  by  the  fixed  element,  and  the 
moving  element  carries  a  constant  current  supplied, 
preferably,    by   a   small    storage   battery. 

The  moving  coil  is  a  small  rectangle  made  up  of 
several  turns  of  wire,  surrounding  an  iron  core  of 
cylindrical  shape,  carrying  about  one  ampere.  This 
coil  and  core  are  enclosed  in  the  fixed  coils.  The 
moving  coil  is  suspended  by  a  control  spring  and 
held  in  position  by  this  spring  at  the  top  and  by  a 
small  steel  shaft  at  the  bottom.  Tlie  bottom  bear- 
ing is  so  made  that  when  in  use  tlie  moving  sys- 
tem hangs  freely  from  tlie  control  spring,  but  its 
vertical  motion  is  so  limited  that  any  excessive  \'i- 
bration  cannot  damage  the  instrument.  Current  is 
led  into  and  out  of  the  moving  coil  by  two  spiral 
conductors  of  negligible  elasticity  in  comparison 
with  the  control  spring.  The  control  spring  is  ad- 
justable  liy  changing  its  length. 

The  ampere-turns  in  the  fixed  coil  of  the  am- 
meter are  about  2,400,  the  amperc-tunis  in  the  mo\'- 
ing  coil  about  80,  and  by  this  combination  a  torque 
at  the  end  of  the  scale  of  about  200  graninie-centi- 
meters  is  secured.  This  is  from  80  to  200  times 
the  torque  usually  employed  in  measuring  instru- 
ments in  which  the  indications  of  a  pointer  on  a 
scale  are  observed,  and  from  three  to  15  times  that 
employed  in  the  usual  integrating  or  curve-drawing 
instruments.  With  this  high  torque  the  friction  due 
to  the  pen  moving  over  the  paper  is  practically  negli- 
gible. 

1  he  pen  used  consists  of  a  capilliary  tube  supplied 
by  a  siphon  'filled  from  an  ink  reservoir  carried 
some  distance  from  the  recording  point  toward  the 
axis  of  the  instrument.  By  this  means  a  fine  line 
is  drawn,  a  continual  supply  of  ink  is  secured  and 
no  blotting  takes  place  when  the  pen  and  paper  are 
at  rest.  This  construction  also  decreases  the  inertia 
of  the  moving  system.  It  is  necessary  to  adjust 
the  contact  of  the  pen  with  the  recording  surface,  as 
the  conditions  under  which  the  instrument  is  to  be 
used  require  a  consideral^le  difference  in  the  pres- 
sure of  tl'-e  pen  on  the  paper. 

If  the  instrument  is  used  in  a  stationary  position, 
the  pen  is  almost  on  the  point  of  leaving  the  paper; 
if  high-speed  tests  are  being  made,  the  entire  weight 
of  the  pointer  can  be  allowed  to  rest  on  the  paper. 
This  adjustment  is  accomplished  liy  means  of  a 
joint  in  the  pointer  and  a  small  adjustable  spring- 
capable  of  supporting,  if  necessary,  the  entire  weight 
of  tlie  movable  part  of  the  pointer.  The  paper  used 
is  about  3%  inches  wide  and  in  rolls  65  feet  long, 
and  it  is  usually  run  at  uniform  rate  of  six  inches 
per  minute.  The  paper  is  driven  by  a  spring  motor 
similar  to  those  used  for  driving  phonographs  and 
can  be  adjusted  to  maintain  a  uniform  speed  of 
from  about  four  to  eight  inclies  of  paper  per  minute. 
The  paper  is  punched  and  ruled  by  a  special  machine, 
and  is  passed  through  the  instrument  by  means  of 
a  toothed  wheel  driven  by  the  motor.  With  the 
machine  which  has  been  designed  any  desired  ruling 
can  be  provided,  and  special  paper,  if  necessary, 
can  be  made  for  each  instrument ;  but  it  has  been 
found  that  instruments  of  a  given  caoacity  are 
nearly  enough  alike  to  allow  paper  of  uniform  spac- 
ing   to    be    used. 

In  testing  with  these  instruments,  it  is  usual 
to  employ  at  least  two,  an  ammeter  and  a  volt- 
meter ;  and  in  order  that  the  time  can  be  ac- 
curately marked  on  the  paper  a  time-marker  clock 
is  emoloved.  This  operates  a  small  pen  on  the 
record  slip  similar  to  the  one  used  for  the  am- 
pere or  volt  record,  this  contact  being  actuated  bv 
a  siiT'lI  electromagnet  which  in  turn  is  encrgi/ed 
through  a  relay  from  a  contact-making  device 
driven  by  the  clock  and  usually  making  the  circuit 
every    five   seconds. 

It  is  thus  possible  to  obtain  simnllaneous  readings 
by  the  instruments  placed  upon  dififerent  cars  in  a 
train,  a  valuable  feature  where  the  different  cars 
are  each  equipped  with  their  own  motive  nowr. 
The  marking  device  also  serves  the  purpose  of  cali- 
brating the  speed  at  which  the  paper  is  moving,  so 
that  it  is  not  necessarv  to  spend  cdlisiderable  linT- 
in  calibrating  speed  of  paper  bv  watch,  which  it 
wn"l''  be  necessary  to  do  every  few  minutes  with- 
out  this   device. 

With  the  introduction  of  a  recording  ammeter  of 
great  accuracy  it  is  possible  to  obtain  current  read- 
ines  and  from  tbeni  comnulc  motor  copper  losses, 
with  everv  assurance  of  obtaining  consistent  results. 
The  recording  instnuiient  rcniaces  the  labors  of  the 
several  men  required  by  the  old  method  of  two-second 
readings,  and  gives  results  of  greater  accuracy.  It 
therefore  becomes  .-i  comparatively  simple  matter  Id 
run  ;in  all-dav  test  upon  a  railway  motor,  taking  a 
sufficient  number  of  readings  to  obtain  a  fair  average 
and  thus  delcrniine  its  copper-  losses  quickly  and 
accurately.     As  both   voltage  and   ampere   input  are 


accurately  recorded  it  is  also  possible  to  compute 
from  stand  tests,  the  core  losses  of  the  motors,  and 
in  this  manner  obtain  the  total  energy  lost  in  heat- 
ing the  motor  for  a  given  class  of  service.  The 
introduction  of  these  instruments  has  made  it  com- 
paratively easy  to  obtain  the  thermal  capacity  of 
the  motor,  and  this  too  with  the  degree  of  accuracy 
that  ensures  consistent  results  in  comparing  motors 
of   dififerent   sizes   and   dififerent   designs. 

General  data  are  as  follows ;  Length,  32%  inches ; 
width,  13%  inches;  height,  11%  inclies;  approxi- 
mate weight,  100  pounds;  torque  of  ammeter,  210 
gramme-centimeters  (full  scale  24  degrees);  torque 
of  voltmeter,  200  gramme-centimeters ;  period,  0.33 
second  for  complete  cycle ;  ampere-turns  in  fixed 
coil  of  ammeter,  2,400 ;  ampere-ttirns  in  fixed  coil 
of  voltmeter,  950;  ampere-turns  in  moving  coil  of 
ammeter.  So;  ampere-turns  in  moving  coil  of  volt- 
meter, 189;  watts  consumed  in  moving  coil  of 
ammeter,  one ;  watts  consumed  in  moving  coil  of 
voltmeter,  3.3;  watts  consumed  in  fixed  coil  of  am- 
meter, 130;  watts  consumed  in  fixed  coil  of  volt- 
meter,  33. 


S.   M.   RUST. 

PRESIDENT  OHIO  ELECTRIC 

LIGHT  ASSOCIATION 


Ohio  Electric  Light  Association. 

Owing  to  delay  in  tlie  mails  the  full  report  of  the 
recent  convention  of  the  Ohio  Electric  Light  As- 
sociation was  not  received  in  time  to  be  used  in 
the  last  issue  of  the  Western  Electrician.  The  fol- 
lowing paragraphs  are  therefore  given  as  supple- 
menting the  previous  report. 

Retiring  President  A.  W.  Field  served  the  as- 
sociation excellently,  and  proved  a  valuable  man 
at  the  capital  city  of  the  state.  His  successor,  S.  M. 
Rust  of  Piqua.  is  familiar  with  conditions  in  the 
state,  ha\'ing  been  connected  with  the  management 
of  his  home  company  for 
the  last  12  years,  anci  will 
m  a  Iv  e  a  popular  ofiicial. 
Mr.  Rust  has  been  engaged 
in  central-station  work  for 
16  years  and  has  been  an 
active  member  of  the  asso- 
ciation since  its  organiza- 
tion. He  is  manager  of  the 
Piqua  Electric  Company, 
and  has  made  a  decided 
success  of  the  electric-light- 
ing and  power  business  in 
his  home  town.  He  is  an 
enthusiastic  association  man. 
and  when  returning  thanks 
for  liis  election  to  the  presidency  he  urgently  re- 
quested that  every  member  should  within  a  short 
time  write  liini  a  personal  letter,  setting  forth 
any  suggestions  for  "the  good  of  the  order."  Presi- 
dent Rust  did  not  fail  to  pay  his  respects  to  the 
supply  dealers,  whose  assistance  in  increasing  the 
membership    he   warmly  besought. 

J.  H.  Perkins  of  Youngstown  has  for  the  last 
two  years  made  a  most  painstaking  and  efficient 
secretary,  and  his  advancement  to  the  vice-presi- 
dency is  a  deserved  reco.gnition.  The  new  secretary- 
treasurer,  Hon.  D.  L.  Gaskill.  in  addition  to  being 
a  past  president,  is  a  "hustler"  who  will  make  many 
accessions  to  the  membership  during  the  coming 
year. 

The  following-named  new  members  were  elected  : 
.Active — Cottingham  &  Franklin.  Leipsic,  Ohio; 
Paulding  Electric  Light  and  power  Company  (C.  H. 
Jones,  president"),  Paulding.  Ohio;  W.  P.  Bowman, 
Crestline  Illuminating  Company.  Crestline,  Ohio; 
Massillon  Light,  Heat  and  Power  Company  (W.  E. 
Fownes,  manager)  ;  Mt.  Vernon  Electric  Company 
(E.  P.  Seligman,  manager).  Associate — Bryan- 
Marsh  Company  (E.  H.  Haughton.  manager).  Cin- 
cinnati ;  Lawrence-Hall  Electric  Company :  Harry 
C.  Fowler.  Toledo,  Ohio:  Hart  Manufacturing  Com- 
pany   (William    Crichton).    Hartford.    Conn. 

The  president  and  faculty  of  the  Ohio  State  Uni- 
versity received  the  members  of  the  association  as 
guests  on  Wednesday  evening.  Here  the  parlv  was 
received  by  President  W.  O.  Thompson.  Prof.  Ed- 
ward Orton,  Jr..  Prof.  F.  C.  Caldwell,  Prof.  E.  E. 
Hitchcock  and  Prof.  W.  T.  Magruder.  Not  much 
apparatus  has  been  added  durin.g  the  last  year  in 
the  engineering  deoartment  of  the  university,  but 
the  number  of  students  is  increasing,  and  there  is 
much  enthusiasm  on  the  part  of  the  professors,  who 
impressed  the  visitors  most  favorably  as  being  prac- 
tical, live  and  up-to-date  educators.  It  was  the 
unanimous  verdict  of  the  visitors  that  the  engineer- 
ing department  of  (he  university  offered  a  good 
chance  for  Carnegie,  or  some  equallv  public-spirited 
gentleman,   to    use   his    money   to   advantage. 

The  theater  par(v  of  Tuesday  night  was  bv  cour- 
tesv  of  the  Erner-I-Ionkins  Companv.  tlie  Columbus 
Railways  and  Light  Company  and  the  General  Elec- 
tric Company. 

Columbus  ladies  ^\'ho  descr\-e  praise  are  Mrs. 
E.  G.  Whi(c,  Mrs.  D.  S.  Kohler.  Miss  Gabriel  and 
others,  who  comprised  the  local  ladies'  entertain- 
ment   committee. 

'fliere  were  more  sunply  men  than  central-station 
men  in  attendance.  Of  these  those  representing  the 
foIlowiiiP'-named   conqianies  made   displays: 

The  General  Incandescent  Arc  Light  Company 
exhibited  its  nmlliple  alternating-current  and  direct- 
current  lamps  in  operation,  and  series  alternating- 
current  arc  lamps  in  both  shunt  and  differential 
types,  showing  the  knife-switch,  automatic  switch, 
remote  control;  also  Wright  demand  meters.  Tt 
emphasized  the  special  feature  of  its  tio-volt  direct- 


current  lamp  in  its  adjustment  coil,  permitting  change 
in  adjustment   from   three   amperes   to   six  amperes. 

The  \V.  G.  Nagel  Electric  Company  of  Toledo 
displayed  the  Nernst  lamp  in  operation  in  various 
sizes. 

the  (jeneral  Electric  Company  had  a  special  dis- 
play of  its  new  Meridian  lamp,  in  competition  with 
the  Nernst.  It  also  showed  a  Christmas  tree  outfit, 
which  was  seasonable  and  timely  and  attracted  much 
attention.  It  pushed  its  concentric  light  diffuser 
and  showed  photographs  illustrating  the  soft,  even 
light,  free  from  distinct  shadows  which  this  at- 
tachment insures. 

The  Stanley  Electric  Manufacturing  Company  ex- 
hibited  its   line  of  meters   in   operation. 

The  Bryan-Marsh  Company  had  on  exhibition  its 
new-type  lamp,  burning  out  at  the  80  per  cent,  line 
of  initial   candlepower. 

The  exhibit  of  arc  lamps  by  the  Adams-Bagnall 
Electric  Company  of  Cleveland,  handled  by  the 
Electric  Appliance  Company  of  Chicago,  was  quite 
complete  and  attracted  a  constant  throng  of  callers. 
The  lamps  made  a  fine  appearance,  the  cases  being 
of  copper  and  constructed  with  interchangeable 
pjrts,  the  insulation  being  very  thorough.  Here 
were  also  shown  the  Gutmann  wattmeter  and  the 
Packard  incandescent   lamp    and   transformer. 

^he  National  Electric  Company  of  Milwaukee, 
successor  to  the  Christensen  Engineering  Company, 
showed  a  fine  line  of  enlargements  representing  its 
various  types  of  direct-current  and  alternating-cur- 
rent generators  and  motors  belt  driven  and  engine 
type,  and  of  various  designs.  It  also  gave  away 
handsome  steel  tape  measures  to  all  callers. 


Southwestern  Electrical  Association. 

Fuller  accounts  of  the  first  convention  of  the 
Southwestern  Electrical  Association,  held  in  Okla- 
homa City  earlier  in  the  month  and  briefly  reported 
in  the  Western  Electrician  at  the  time,  have  been 
received.  The  meeting  was  a  successful  one,  lasting 
over  a  period  of  two  days. 

At    the   business    meeting   the    constitution  of    tlie 

Ohio   Electric  Light  Association  was  read  by  J.  L. 

,  Ellis    of    the    committee    on    constitution,    and    this 

constitution,    after     a    few     suitable    changes,     was 

adopted  by  the  convention. 

Ofificers  were  elected  as  follows:  President,  J.  W. 
Sbartel,  Oklahoma  City ;  first  vice-president,  J.  W. 
McLendon,  Fayettevillc,  Ark. ;  second  vice-president, 
L.  J.  Duggan,  Wichita,  Kan. ;  third  vice-president, 
Sam  A.  Hobson,  Dallas.  Texas ;  secretary  and  treas- 
urer, J.  L.   Ellis,  Oklahoma  City. 

Upon  motion  of  T.  K.  Jackson  that  four  or  more 
candidates  be  nominated  for  executive  committee 
and  the  two  receiving  the  highest  number  of  votes 
serve  two  years  and  the  two  receiving  the  next  higli- 
est  number  serve  for  one  year,  the  following  execu- 
tive committee  was  elected:  T.  K.  Jackson.  Enid, 
Okla. ;  W.  K.  Berry,  Ardmore,  I.  T. :  S.  P.  Render, 
Oklahoma  City  (one  j'ear)  ;  W.  E.  Robertson,  Okla- 
homa City    (one  year). 

Some  interesting  papers  were  read  before  the 
convention.  One  was  upon  the  "Possibilities  of  the 
Electric  Railway  in  Oklahoma."  by  John  W.  Shartel, 
Oklahoma  City.  This  paper  is  given  elsewhere  in 
this  issue  of  the  Western  Electrician. 

Other  paners  were  "Heating  from  Central-station 
Liehting  Plants."  by  T.  K.  Jackson.  Enid,  Okla. ; 
"Single-phase  Alternating-current  Motors  as  a  Means 
of  Increasing  Central-station  Earnings."  bv  T.  E. 
Bissell,  St.  Louis.  Mo.,  and  "Central-station  Ac- 
counting," U.   S.   Hart,   Shawnee,  Okla. 

As  a  feature  of  entertainment  the  members  of 
the  association  took  a  trolley  ride  the  first  evening 
about  the  town,  visiting  the  electric-light  station 
en  route,  and  wound  up  with  a  banquet  at  the  Delmar 
Garden,  which  was  lighted  bv  Nernst  lamps — a 
demonstration  due  to  M.  W.  Hanks  of  the  Nernst 
Lamp   Company,   Pittsburg. 

The  following  is  a  list  of  the  names  of  those  who 
were   in   attendance : 

George  D.  Prentiss,  Westingliouse  Electric  and  Manufac- 
turing Company,  Dallas,  Texas;  J.  E.  Johnson,  Westinghouse 
Electric  and  Manufacturing  Company,  Dallas,  Texas;  R.  E. 
Overton,  Eurgpss  &  Overton,  Gutlirie,  Ol^la.;  J.  W.  McLen- 
don, Fayettevillc  Electric  Light  and  Power  Company,  Fay- 
ettevillc, Arl^. ;  F.  W.  Oilman,  Norman  Milling  Company. 
Norman,  Okla.;  W.  H.  Berry,  Chiclcasaw  Telephone  Com- 
pany, Ardmore,  I.  T. :  M.  D.  Allen.  Missouri  and  Kansas 
Telephone  Company,  Oklahoma  City;  H.  C.  Whiteman, 
Chickasha  El-^ctric  Company,  Chickasha.  I.  T. ;  L.  T.  Dug- 
gan, Marks  Telephone  Company,  Wichita,  Ivan.;  Charles  W. 
l*"ord.  Metropolitan  K.nil\vay  Company.  Oklahoma  Citv:  M.  G. 
Fristoe,  Oklahoma  Gas  and  Electric  Company,  Oklahoma 
Citv;  Sam  A.  Hobson,  Dnncan-Hoh'jnn  F.l' rtric  C'  m  -v, 
l^allas,  Texas;  H.  D.  McVay,  Wichita  Independent  Tele- 
phone Company,  Wichita,  Kan.:  John  M.  Noble,  Pionter 
Telephone  Comi)any,  Oklahoma  City;  W.  E.  l?obcrtson,  Ok- 
lahoma Gas  and  tllectric  Comoanv,  Oklahoma  City;  W.  _M. 
Rickert.  Ewing-Mcrkle  Electric  Company,  Oklahoma  City; 
IJ.  S.  Hart.  Shawnee  Electric  Light  and  Power  Company, 
.Shawnee,  Okla.;  O.  E.  Turner,  Geueral  Electric  Company, 
Oklahoma  City;  W.  H.  Tbompkin.s,  Western  Electric  Com- 
p:;ny,  Oklahoma  City;  W.  H.  Wetherbee,  Arnold  &  Wcther- 
l»ee.  Oklahoma  City;  T.  W.  WilsoUj  Missouri  and  Kansas 
Telephone  Company,  Oklahoma  City;  L.  A.  Barley,  Okla- 
homa Inspection  Bureau,  Oklahoma  City;  W.  M.  Brooks, 
Electric  Appliance  Companv.  Dallas.  Texns:  AT.  G  C-mo- 
tiell,  E.  R.  Electric  and  Telephone  Manufacturing  Company, 
Oklahoma  City;  H.  P.  Topping,  Missouri  and  Kansas  Tele- 
jihone  Comiianv.  El  Reno,  Olila. :  Theodore  K.  Jackson, 
Enid  Electric  Company,  Enid,  Okla.:  C.  E.  Kapp,  Wagoner 
Light  and  Power  Company.  Wagoner.  I.  T. ;  G.  W.  Cooot, 
Wcsco  Supniy  Company.  Oklahoma  City;  L.  R.  Cole,  Mis- 
souri and  Kansas  Telephone  Conipatiy,  Wichita,  Kan.;  John 
W.  Sharlel.  president  Oklahoma  Traction  Company  and 
secretary  Metropolitan  Railway  Company,  Oklahoma  City; 
C.  E.  Delafield,  Bullock  Electric  Manufacturing  Company, 
.St.  Louis:  Tom  Cowden,  W.  P.  Oil  Comoany,  Oklahoma 
City;  J.  T.  Bonner.  Bonner  Oil  Company,  Houston,  Texas; 
G.    Norton   Beebe,    English   Iron   Works,   Kansas   City. 

The  next  meeting  will  be  held  at  Dallas,  Texas, 
in  the  latter  part  of  April  or  the  first  of  May,  1904. 
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Radium  and  Radio-activity. 

At  the  meeting  of  the  Chicago  Electrical  Asso- 
ciation, held  on  October  23d,  an  interesting  talk, 
accompanied  by  experiments,  was  given  by  Robert 
A.  Millikan,  assistant  professor  of  physics  in  the 
University  of  Chicago,  upon  radium  and  radio- 
activity. 

According  to  Professor  Millikan,  the  results  from 
radium  are  really  no  more  important  than  those 
obtained  from  the  study  of  other  forms  of  radio- 
activity, though  at  the  present  time  radiimi  has 
succeeded  in  capturing  popular  fancy. 

The  speaker  first  took  up  the  cathode  ray  and 
explained  the  difference  between  it  and  the  X-ray, 
the  latter  being  the  fluorescence  which  is  emitted 
by  the  walls  of  the  vacuum  tube  after  the  particles 
shot  off  from  the  negative  electrode  succeed  in 
making  their  way  far  enough  through  the  rarefied 
air  within  to  reach  the  glass.  The  cathode  rays, 
oit  the  other  hand,  are  entirely  within  the  tube,  the 
\acuum  not  being  sufficient  for  the  particles  to 
impinge  upon  the  walls  of  the  tube.  The  lecturer 
showed  some  very  beautiful  effects  of  the  striated 
discharge  which  takes  place  in  a  Crookes  tube  when 
the  pressure  is  reduced  to  about  one  millimeter 
of  mercur.v.  When  this  pressure  is  reduced  lower 
the  rays  become  green  in  color,  until  at  last  the 
vacuum  becomes  so  nearly  perfect  that  the  little 
particles  projected  from  the  negative  electrode  can 
reach  the  walls  of  the  tube  without  striking  an  air 
particle,  when  we  have  the  peculiar  soft  fluorescence 
of  the  X-ra3', 

The  lecturer  then  cited  three  proofs  of  the  asser- 
tion that  the  cathode  rays  are  due  to  incandescent 
particles:  (i)  The  fact  that  a  shadow  is  cast  on 
the  wall  of  the  tube  by  a  platinum  sheet;  (2)  the 
fact  that  a  point  of  platinum  upon  which  the  par- 
ticles are  made  to  impinge  is  made  red  hot,  and  (3) 
the  fact  that  the  cathode  rays  are  deflected  by  a 
magnet.  It  has  been  calculated  very  closely  that 
the  mass  of  one  of  these  particles  is  one  two-thou- 
sandth of  that  of  a  hydrogen  atorii. 

There  is  every  reason  to  believe  that  these  little 
charged  particles  or  ions  exist  free  in  all  metals 
and  are  what  carry  or  conduct  the  electric  current. 
Furthermore,  it  is  believed  that  heat  and  electricity 
are  carried  by  the  same  means,  since  the  order  of 
heat  and  electric  conductivit}^  is  the  sarite  in  all 
metals. 

A  fact  going  to  prove  the  conduction  of  electricity 
by  charged  ions  making  their  way  between  the 
relatively  large  and  far-apart  atoms  of  a  conductor 
was  noted  by  scientists  about  a  year  ago. 

This  is  that  the  resistance  of  a  copper  wire  is 
very  slightly  increased  by  a  transverse  magnetic 
field.  This  is  due  to  the  fact  that  the  stream  of 
ions,  each  carrying  its  charge,  is  slightly  deflected 
from  its  path,  the  same  as  the  cathode  rays  are 
deflected  by  the  magnet,  and  as  they  therefore  have 
to  take  up  a  deflected  and  slightly  longer  path,  the 
resi-^tancc  is  increased. 

rile  discovery  of  radiujn  by  the  Curies  ^vas  made 
liy  a  scries  of  very  interesting  experiments.  Pitch- 
blende, from  which  radium  is  obtained,  is  the  oxide 
of  uranium.  The  Curies,  by  repeated  trials  and 
experiments,  found  that  pitchblende  has  a  higher 
radio-activity  than  the  purer  salts  of  uranium.  This 
naturally  led  them  to  believe  that  there  Avas  some- 
thmg  else  contained  in  the  pitchblende,  which  they 
tried  to  separate  out.  So  they  proceeded  to  sep- 
arate the  barium  from  the  pitchblende  by  crystalliza- 
tion and  precipitation.  This  was  found  to  be  400 
limes  more  radio-active  than  the  original  substance. 
By  repeated  precipitations,  the  radio-activity  of  the 
product  each  lime  being  higher,  they  at  last  dis- 
covered the  substance  radium,  which  has  a  radio- 
activity 300,000  times  that  of  uranium.  The 
electrometer  is  the  surest  means  of  discovering  the 
presence  of  radium  in  a  body,  of  material,  quan- 
tities so  small  that  they  would  not  begin  to  affect 
any  weighing  apparatus,  being  easily  detected.  The 
method  is  to  ground  one  side  of  the  electrometer  as 
usual,  and  carry  the  other  terminal  to  an  electrode 
in  contact  with  a  gas.  The  mass  of  material  to  be 
tested  is  also  placed  in  contact  with  the  gas  and  is 
connected  through  a  battery  to  the  ground.  If  there 
is  radium  present  in  tne  substance,  it  ionizes  the 
gas,  making  it  a  conductor,  and  then  current  will 
flow  from  the  battery  and  the  electrometer  will  be 
deflected. 

Besides  emitting  rays,  radium  gives  off  a  kind  of 
gas  which  can  be  condensed  in  a  tube  at  a  tempera- 
ture — 150'  C.  This  emanation  of  radium  (which 
is  analogous  to  a  gas)  is  in  itself  radio-active  until 
it  is  reduced  to  the  condensing  temperature,  when 
it   no   longer   possesses   that    property. 

It  is  the  popular  belief  that  radium  will  radiate 
energy  indefinitely,  but  this  is  far  from  the  truth. 
According  to  Rutherford's  theory,  helium,  that  other 


little-understood  substance,  whose  spectrum  is  found 
so  largely  in  the  sun,  is  a  substance  which  is  left 
by   radium  when   all   radio-activity  has  ceased. 

Professor  Millikan  at  the  close  of  his  lecture 
placed  on  exhibition  a  small  piece  of  raditim  which 
was  placed  under  a  magnifying  glass  and  just  over 
a  fluorescent  plate.  A  perfect  shower  of  sparks 
could  be  seen  taking  place  constantly  from  the  radium 
to  the  plate. 


The  Possibilities  of  Electric  Railways  in 
Oklahoma  and  Indian  Territories.' 

By  John  W.  Shai^tel. 

There  is  a  popular  belief,  largely  prevalent  among 
investors  and  not  totally  wanting  among  the  experts, 
that  a  city  or  town  must  have  at  least  a  certain 
population  in  order  to  present  an  attractive  invita- 
tion for  the  installation  of  a  street  railway.  Meas- 
ured by  this  standard,  two  or  three  street-railway 
systems  in  the  two  territories  would  cover  the  field. 
There  are  se\-eral  communities  in  the  two  territories 
where  towns  and  cities  are  located  in  suflicient  prox- 
imity to  make  an  inviting  field  for  the  construction 
of  interurban  lines,  and  the  future  development  bids 
fair  to  bring   others   into  similar  relations. 

The  subject  may  be  rudely  divided  into  three 
branches — first,  the  possibilities  of  street  railways 
standing  alone;  second,  the  street  railway  as  a  part 
of  an  interurban  system,  and,  third,  affinity  between 
street  railways  and  lighting  plants. 

First.  The  street  railway  by  itself. — This  pre- 
sents the  most  difficult  and  doubtful  problem  with 
respect  to  a  small-sized  city,  as  the  experience  of 
maintenance  of  a  power  house  and  paying  salaries 
for  a  small  system  of  railway  becomes  a  destructive 
factor  in  the  expense  account,  and  greater  care  and 
caution  must  be  exercised  in  looking  a  situation  in 
the  face  under  these  circumstances  than  any  other. 
The  difference  in  the  cost  of  maintenance  of  a  power 
house  for  15  miles  of  railway  and  for  four  miles  is 
measured  chiefly  by  the  fuel  bill.  The  difference 
between  the  cost  of  power-house  miantenance  for  a 
small  system  of  electric  railway  by  itself  and  such 
system  in  combination  with  an  electric-lighting  plant 
is  measured  in  the  cost  of  installation  of  separate 
units  for  generating  power  and  the  additional  fuel 
consumed.  Notwithstanding  these  factors,  the  suc- 
cessful operation  of  an  electric  street-railway  system 
in  cities  of  from  6,000  to  12,000  people  is  by  no 
means  an  impossibility.  There  are  more  than  150 
such  street-railway  plants  in  the  United  States,  and 
their  success  is  by  no  means  measured  by  the  size 
of  the  town,  and  their  vicissitudes  under  recent  de- 
velopments of  modern  methods  are,  in  the  main,  not 
below  the  a\'erage  maintained  in  cities  of  from 
25,000  to  50,000  people.  This  has  clearly  demon- 
strated in  practice  that  while  the  size  of  the  city 
or  town  is  a  factor  greatly  in  favor  of  a  propo- 
sition, if  is  by  no  means  controlling. 

.As  yoti  go  into  a  lar.ger  city  with  a  street  railway. 
new  problems  are  confronted,  heavier  exactions  are 
imposed,  and  the  builder,  resting  in  confident  assur- 
ance of  success,  often  exercises  less  care  in  his  lay- 
out, and  the  result  is  disastrous,  not  from  tlie  fact 
of  the  non-existence  of  a  business  opportunity  as 
much  as  from  the  fact  that  it  has  not  been  properly 
improved. 

Fifteen  years  ago  horse-car  tracks  were  thought 
to  be  good  enough  for  electric  railways,  and  an 
imaginary  population  was  converted  into  actual  pa- 
trons in  the  mind  of  the  promoter.  In  spite  of  this 
condition,  if  the  gross  earnings  were  sufficient  to 
have  reasonably  supported  a  line,  they  were  com- 
pletely exhausted  and  deficits  created  by  the  necessity 
of  keeping  very  poor  roadway  and  equipment  in 
repair.  Scarcely  without  exception  in  the  smaller 
cities  and  with  very  few  exceptions  in  the  medium- 
size  cities,  bankruptcy,  foreclosure  and  reorganiza- 
tion or  complete  abandonment  was  the  price  paid 
"the  fiddler."  Out  of  this  resulted  the  philosophy, 
almost  grown  to  be  a  maxim,  which  requires  an 
urban  population  away  up  in  the  tens  of  thousands 
to  furnish  an  adequate  patronage  for  any  kind  of 
a  street-railway  system. 

Later  experience  has  demonstrated  that  no  fixed 
rule_  of  the  kind  can  be  imposed,  and  it  is  now  rec- 
ognized that  10,000  people  located  in  a  favorable 
position  for  street-car  patronage  is  better  than  25,000 
people  so  di.sposed  that  they  do  not  ride  or  so  dis- 
posed that  they  cannot  be  carried  with  profit.  Of 
course,  no  one  will  question  the  fact  that  it  takes  a 
fixed  population  to  contribute  the  necessary  nickels 
to  keep  up  a  line  of  street  railway,  but  a  few  people 
who  will  pav  their  nickels  often  are  just  as  good 
as  more  people  who  do  not  pay  so  often.  The  ques- 
tion resolves  itself  finallv  to  a  careful  study  of  traffic 
conditions  in  each  peculiar  locality,  and  no  infallible 
rule  can  be  laid  down  to  govern  each  particular  case. 
As  a  general  proposition,  if  from  1,000  to  1,500 
people  can  be  located  in  a  bunch,  so  to  speak,  a 
mile  bevond  the  business  center  of  the  city  or  town 
the  routing  of  a  line  to  that  portion  of  the  com- 
munity can  be  made  with  safety,  and  for  the  location 
of  lines  with  resnect  to  everyday  traffic  some  such 
rule  as  this  may  be  reorarded. 

Very  oft'-n  in  raoidly  (^rowing  towns  one  or  two 
street-c;ir  lines  may  be  m:'de  a  ver\'  safe  factor  in 
controlling  the   future  settlement  of  the  inhabitants 

I.  Paper  read  al  the  Soutliwesterii  Electrical  Association's 
meetina  on  October  olli  at  Oklahoma  City.  Okla.  Nfr.  Shartel  is 
president  of  tlie  Oklahoma  Traction  Company  of  Oklahoma  City. 


and  the  direction  of  the  growth,  and  the  street  railway 
thus  creates  its  own  patronage.  This  fact  should 
be  used  as  a  determining  factor  only  to  a  very 
limited  e.xtent,  however,  and  with  extreme  caution, 
and  regard  must  always  be  had  as  to  whether  the 
proposed  extension  of  the  community  is  one  which 
might  be  abandoned  if  the  growth  of  the  town 
should  be  checked  or  reversed. 

It  is  always  a  question  of  studying  each  individual 
line  constructed  and  ascertaining  whether  there  are 
people  enough  on  that  line  beyond  easy-walking  dis- 
tance who  will  patronize  the  line  to  give  it  adequate 
support.  There  are  many  towns  in  Oklahoma  and 
Indian  Territory  that  will  meet  these  conditions,  and 
they  present  an  inviting  field  for  the  construction 
of  small  systems  of  street  railways.  The  possibility 
of  a  realization  of  such  lines  as  an  established  fact 
in  the  main  rests  with  the  business  enterprises  of  the 
local  community.  There  is  very  little  opportunity 
to  secure  the  enlistment  of  outside  capital  for  these 
smaller  enterprises  or  secure  their  financing,  even 
if  their  success  is  fully  demonstrated,  because  the 
eastern  investor  is  impregnated  with  the  prejudices 
outlined,  and  because  there  is  little  economy  in  the 
ownership  and  operation  of  a  small  plant  at  so  great 
a  distance.  The  initial  development  of  all  these 
enterprises,  both  large  and  small,  will  depend  largely; 
if  not  wholly,  upon  local'  capital. 

There  are  now  but  two  systems  in  the  two  terri- 
tories, one  in  each.  The  results  obtained  in  these 
cases  are 'calculated  to  inspire  confidence  in  devel- 
opment in  other  communities,  although  it  must  be 
admitted  that  the  two  most  inviting  opportunities 
have   been    taken   advantage   of    in    these    instances. 

Notwithstanding  obstacles,  however,  the  day  is  ap- 
proaching, and  more  rapidly  than  we  think,  when  a 
well-planned  and  well-e.xecuted  electric-railway  en- 
terprise in  Oklahoma  will  be  regarded  as  better  than 
almost  any  other  form  of  investment.  The  combina- 
tion of  street-railway  and  electric-lighting  interests  in 
the  same  town  multiply  the  chances  of  siiccess  of  both 
enterprises.  It  divides  the  power-house  expense  in 
two,  it  affords  an  opportunity  which  could  not  other- 
wise be  sustained  by  selling  commercial  electricity 
24  hours  in  the  day,  while  the  lighting  plant  by  itself 
"wakes  up  and  goes  to  bed  with  the  owl."  The 
operating  results  of  lighting  plants  and  street  rail- 
ways, in  combination  in  the  smaller  cities  of  the 
country,  show  in  the  great  majority  of  cases  that  the 
larger  portion  of  the  revenue  and  of  the  clean  profit 
results  from  the  operation  of  the  electric  railway,  arid 
very  few  instances  can  be  cited  where  from  two  to 
five  miles  of  electric  railway  operated  in  conjunction 
with  the  electric-light  plant  does  not  show  greater 
receipts  from  the  railway  than  from  the  lighting 
plant.^  Given  a  town  two  miles  in  its  longest  di- 
mension, with  a  park  or  pleasure  resort  at  a  suffi- 
cient distance  away  to  compel  the  use  of  street  cars 
in  going  to  and  from  the  park,  and  you  have  an 
assured  success. 

If  success  is  to  be  compassed,  after  the  routes  are 
established  with  a  view  to  the  best  traffic  conditions, 
plan  everything  looking  to  the  net  revenue.  No 
matter  how  favorable  these  conditions  may  be,  if  you 
start  in  with  a  junk  pile,  instead  of  a  railroad,  you 
are  doomed  to  failure.  There  is  no  economy  in  any 
plant  until  it  is  installed  properly.  The  success  of 
the  enterprise  depends  on  not  what  it  costs,  but  on 
what^  it  costs  to  operate.  If  the  repair  bill  is  a  "rat 
hole"  which  swallows  the  surplus  revenues  of  the 
road,  the  enterprise  is  doomed  to  failure,  and  no 
system,  however  small,  should  be  constructed  except 
with  a  view  of  keeping  down  expenses.  One  mile 
of  track  constructed  of  40  or  so-pound  rails  will 
require  more  care  and  attention  than  five  miles  con- 
structed of  65-pound  rails,  and  this  is  given  merely 
as  an  illustration  of  the  burden  of  maintenance  be- 
tween a^  poor  and  good  construction. 

The  interurban  railway  in  connection  with  the 
street  railway  forrns  mutual  support  for  both.  Many 
a  street-railway  system  in  the  country,  dragging  a 
miserable  existence,  has  been  saved  by  interurban 
connections  and  many  a  town  or  village  which  would 
be  wholly  inadequate  to  support  a  street-railway 
system  has  enjoyed  the  benefit  of  these  facilities  by 
means  of  interurban  railways  passing  through  them 
with  branch  lines  leading  to  the  most  populated  parts 
of  such  towns.  Many  such  a  combination  will  in 
the  future  be  effected  in  these  territories.  Town  de- 
veloDinent  is  just  now  in  process,  and  the  time  is 
surely  coming  when  eastern  and  central  Oklahoma 
and  the  Indian  Territory  will  be  served  with  ade- 
quate electric-railway  facilities  so  common  in  older 
communities  and  which  add  more  to  the  enioyment 
and  comfort  of  the  community  than  any  other  in- 
dustrial factor  known  in  modern  life.  As  the  local 
investors  acquire  a  nearer  view  of  the  situation  and 
gain  obiect  lessons  from  a  few  installed  plants  they 
will  graduallv  awaken  to  the  fact  that  the  well- 
planned,  well-executed  and  well-operated  electric- 
railway  property  is  one  of  the  mo.st  desirable  and 
stable  investments  offered  to  the  capitalist.  As  these 
institutions  grow,  the  outside  investor  will  anpre- 
clate  their  stabilitv  and  success,  and  thev  will  not 
only  afford  the  local  investor  an  onportiinitv  for  a 
periTianent  investment,  but  will  afford  him  onnor- 
tunity  for  a  speculative  venture  in  demonstrating 
the  S'ircess  of  an  enterprise  and  selling  its  securities 
at  a  liberal  advancement  over  cost. 


The  Miami  Artesian  Water  and  Electric  Light 
Company  has  just  installed  a  plant  at  Miami,  Indian 
Territory,  at  a  cost  of  $50,000. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Telephone   News  from   the    Northwest. 

The  Duluth  (Minn.)  City  Council  passed  a  reso- 
lution requesting  the  Zenith  Telephone  Company, 
the  Duluth  Telephone  Company  and  the  Duluth- 
Superior  Traction  Company  to  provide  a  free  pas- 
sageway for  the  moving  of  a  building.  The  Zenith 
and  the  street-car  companies  complied  without 
charge,  but  the  Duluth  Telephone  Company  de- 
manded $25.  The  latter  is  operating  without  a  fran- 
chise under  a  Supreme  Court  decision  that  it  has 
vested  rights  from  a  former  franchise.  The  mover 
has  paid  the  $25  under  protest  and  will  bring  action. 

The  new  Independent  telephone  line  from  Ashland 
to  Superior,  Wis.,  has  been  completed  and  put  in 
operation. 

A  mutual  telephone  company  has,  been  organized 
at  Bricelyn,  Minn.,  and  proposes  to  buy  the  local 
exchange  there  if  the  company  will  sell;  if  not,  a 
new  exchange '  will  be  constructed.  Country  lines 
will  be  built. 

The  Prentice  Telephone  Company  has  been  or- 
ganized at  Prentice,  Wis.,  with  a  capital  stock  of 
$5,000. 

The  Rib  Lake  (Wis.)  Telephone  Company  has 
been   incorporated  with   a   capital  stock  of  $5,000. 

Work  has  been  started  at  Grand  Forks,  N.  D., 
on  the  new  Independent  telephone  exchange,  to  be 
installed  by  the  Consolidated  Telephone  and  Tele- 
graph Company.  Work  is  also  in  progress  on  the 
long-distance  line    from   the    Twin   Cities. 

F.  G.  Ainley,  James  Prall  and  Charles  H.  John- 
ston have  bought  the  telephone  exchange  at  Max- 
well,  Iowa.     The   company   is   capitalized   at  $5,000. 

The  Greene  County  (Iowa)  Telephone  Company 
and  the  Greene  County  Farmers'  Mutual  Telephone 
Company  have  refused  to  consolidate  at  the  request 
of  the  business  men  of  Jefferson,  Iowa,  and  two 
separate   systems   will    remain   in   service. 

Four  of  the  rural  telephone  companies  of  Black 
Hawk  County,  Iowa,  have  united  with  a  joint  capital 
of  $10,000.  They  include  the  exchanges  of  LaPorte, 
Hudson,  Finchford  and  Janesville.  The  new  com- 
pany is  known  as  the  Finchford  Mutual  Telephone 
Company. 

The  Iowa  Telephone  Company  is  spending  $75,000 
in  building  toll  lines,  with  Cedar  Rapids  as  the 
central  point. 

The  Mutual  Telephone  Company  will  build  a  line 
from  Reihbeck,  Iowa,  to  Cedar  Falls  this  fall  and 
•may  put  in   an   exchange   at    Lawn    City. 

A  local  company  has  been  formed  at  Hammond, 
Wis.,  and  an  exchange  will  be  installed.  Connec- 
tion will  be  secured  with  the  long-distance  lines  of 
the   Northwestern   Telephone  Exchange   Company. 

The  Badger  Farm  Telephone  Company  of  Mil- 
waukee has  been  incorporated  with  $10,000  capital 
stock,  to  establish  rural  telephone  exchanges  in  vari- 
ous parts  of  the  state.  R. 


Indiana  Telephone  Items. 

The  Alexandria  Telephone  Company  of  Madison 
County  has  filed  articles  of  incorporation  with  the 
secretary  of  state.  The  company  is  capitalized  at 
$8,500,  and  will  build  a  system  of  rural  lines  radiat- 
ing   from    Alexandria. 

The  Mt.  Carmel  (111.)  Independent  Telephone 
Company  has  extended  its  line  across  the  state  Tine 
and  established  a  station  at  Orrviile.  George  liigle 
has  charge  of  the   Indiana  office. 

The  Town  Board  of  Edwardsport  has  granted  a 
franchise  to  the  Bicknell  Independent  Telephone 
Company'  and  the  line  w'ill  be  extended  from  Bruce- 
ville  to  Edwardsport  at  once.  Joseph  Barr  of  Bruce- 
ville  is  president   of  the  company. 

Sufficient  money  has  been  raised  by  the  sale  of 
stock  of  the  Whitley  County  Telephone  Company, 
recently  incorporated,  with  headquarters  at  Colum- 
bus City,  to  extend  the  new  system  over  eight  con- 
tiguous counties. 

The  Big  Four  Railway  Company  is  experimenting 
with  a  telephone  service  between  its  offices  in  In- 
dianapolis and  Cincinnati  and  will,  it  is  announced, 
also  arrange  service  between  other  points  for  the 
convenience  of  officers  of  the  system.  The  tele- 
graph wires  are  being  utilized  for  this  service  by 
the  use  of  an  adapter  and  specially  constructed  in- 
struments. The  Vandalia  has  satisfactory  service 
between  Indianapolis  and  Terre  Haute  on  the  same 
plan.  F. 


Michigan  Telephone  Matters. 

The  South  Lyon  Telephone  Company  has  been 
incorporated  with  a  capital  of  $5,000. 

By  action  of  the  Common  Council  of  Ann  Arbor 
in  granting  the  Washtenaw  Home  Telephone  Com- 
pany the  right  to  put  in  its  underground  work  on 
unpaved  streets,  and  accepting  the  bond  on  the  com- 
pany, it  is  thought  that  the  city  has  waived  all  rights 
as  to  the  alleged  invalidity  of  the  franchise,  and  a 
rival  telephone  company  will  be  doing  business  here 
in  a  few  months.  Already  about  $20,000  has. been 
expended   for  the    Ann   Arbor  plant. 

There  is  a  telephone  war  in  progress  at  Milan. 
F.  W.  and  W.  F.  Gradolph  and  Sclh  C.  Dixon  of 
Dlinidee  have  recently  petitioned  the  Village  Council 
for  a  franchise  to  build  an  exchange  for  the  Monroe 
County  Telephone  Company,  an  Independent  com- 
pany, which  operates  an  exchange  in  Dundee  with 
over  200  subscribers,  it  having  several  rural  lines,  and 


also  has  a  line  as  far  as  Azalia.  The  request  will 
be  acted  upon  at  the  next  meeting  of  the  council. 
In  the  meantime  the  Michigan  Telephone  Company 
has  put  in  long-distance  telephones  and  is  arranging 
to  move  its  exchange  to  better  quarters  on  Main 
Street,  and  will  give  night  and  day  service,  which 
has  never  been  given  subscribers  here.  W. 


Kentucky  Telephone  Happenings. 

City  Solicitor  Hanlon  of  Covington  has  prepared 
an  ordinance  for  a  new  telephone  system  which  was 
presented  to  the  City  Council  a  few  days  ago.  Its 
terms  are  so  rigid,  however,  that  it  is  doubtful  if 
there  will  be  a  scramble  to  take  advantage  of  it. 
It  provides,  first,  that  all  wires  in  the  territory 
bounded  by  the  Ohio  River,  Twelfth  Street,  Russell 
Street  and  Main  and  Pike  Streets  shall  be  placed 
underground.  The  city  is  to  have  the  use  of  one 
duct  and  part  of  the  poles  for  the  fire  and  police- 
signal  service,  and  12  telephones  free  of  charge. 
Bidders  must  agree  to  have  a  plant  equipped  for 
60b  subscribers  within  a  year,  a  bond  of  $10,000  to 
be  given  as  security.  Rates  are  fixed  at  $6  a  quarter 
for  business  telephones  and  $4.50  for  residence  serv- 
ice. In  addition  to  all  the  above,  the  successful 
bidder  must  agree  to  pay  the  city  two  per  cent, 
of  the  gross  earnings  the  first  year,  2%  per  cent,  a 
year  for  the  next  five  years  and  3%  per  cent,  for 
the  succeeding  five  years. 

Arthur  A.  Hoge  of  Lima,  Ohio,  was  the  successful 
bidder  for  the  telephone  franchise  at  Hopkinsville, 
the  price  agreed  upon  being  $310.  A  number  of 
bidders  were  present.  E.  B.  Tyler  of  the  Ideal  Con- 
struction Company  of  Lima,  will  organize  the  Home 
Telephone  Company,  and  work  will  begin  on  the 
new  plant  within  a  short  time. 

Construction  work  on  the  new  telephone  building 
at  Covington  will  begin  at  once,  the  old  structures 
on  the  ground  having  been  removed  within  the  last 
week.  The  building  will  be  fireproof  and  will  cost 
about  $25,000. 

The  Cincinnati  and  Suburban  Telephone  Company 
has  purchased  the  plant  at  Owenton.  this  state,  and 
will  take  possession  within  a  short  time. 


Southeastern  Telephone  Developments. 

The  Southern  Bell  Telephone  Company  has  just 
completed  a  system  of  six  copper  wires  betw'een  Bir- 
mingham and  Atlanta,  for  the  long-distance  service. 
Within  the  next  six  months  it  is  said  that  nearly 
every  town  of  any  importance  in  Alabama  will  be 
connected  with  Birmingham.  In  Birmingham  three 
new  sections  of  multiple  switchboard  are  being  com- 
pleted, while  thotisands  of  dollars  have  been  ex- 
pended  in   the   city   for   improvements. 

The  Hamlet  (N.  C. )  Telephone  Company  has  been 
sold  to  the   Southern  Bell  Telephone   Company. 

A  big  petition  has  been  gotten  up  at  Asheville. 
N.  C,  protesting  against  the  granting  of  a  franchise 
to  the  Bell  Telephone  Company. 

The  Bell  Telephone  Company  will  build  a  long- 
distance line  from  Winston  Salem  to  Mt.  Airy,  N.  C. 

The  Rockingham  (N.  C.)  telephone  exchange  was 
recentlv   burned. 

J.  A.  Austin  and  others  will  establish  a  new  tele- 
phone   system    in    Monroe,    N.    C.  L. 


Ohio  Telephone  Notes. 

The  Pataskala  and  Hebron  Telephone  Company 
has  been  incorporated  with  a  capital  stock  of  $65,- 
000.  The  incorporators  are  D.  H.  Bishop,  R.  M. 
Greer,   C    W.    Coe  and  B.    M'.    Allen. 

The  new  telephone  line  from  Centerville  to  Bel- 
mont is  almost  completed.  Centerville  and  many 
of  the  residents  along  the  line  will  soon  be  con- 
nected with  the  Belmont  system  which  reaches  St. 
Clairsville,  Barnesville  and  all  the  cities  along  the 
Ohio  River.  A  line  has  also  been  constructed  from 
Centerville  to  Warnock,  and  connections  with  Arm- 
strong's Mills  and  the  Belmont  line  at  Bethel  Sta- 
tion will  probably  be  made  within  the  next  few 
months. 

The  recent  mortgage  of  $750,000  filed  by  the 
Springfield  Telephone  Company  in  favor  of  the 
Cleveland  Trust  Company  is  being  filed  in  every 
county  in  which  the  company  expects  to  do  business. 
Money  obtained  on  the  mortgage'  will  be  used  to 
construct   its   lines  in    Springfield.  H. 


NEW  COMPANIES. 


John  R.  Lvkins  and  associates  have  incorporated 
the  Lvkins  (Ky.l  Telephone  Company  with  a  capital 
of  $8,000. 

The  M'ontford  Telephone  Company  proposes  to 
construct  a  telephone  system  at  Otter  Creek,  N.  C. 
The  company  was  recently  incorporated  by  S.  But- 
ler and  others   with  a  capital  of  $10,000. 

A  new  telephone  company  has  been  incorporated 
in  Kentucky,  to  be  known  as  the  White  Plains  and 
Red  Hill  Telephone  Company.  The  company  is  cap- 
italized at  $iso.ooo  and  was  organized  bv  W.  L. 
Moore  and    B.   F.   Dukes   of  White   Plains. 


Telephone  Situation  In  Cincinnati. 

A  story  has  been  circulated  in  Cincinnati  that  the 
recently  incorporated  Queen  City  Telephone  Com- 
pany is  really  acting  on  the  part  of  the  Bell  people 
to  put  a  check  upon  various  Independent  companies 
to  secure  a  foothold  in  that  city.  The  report  also 
stated  that  the  Bell  company  was  taking  this  course 
to  prevent  the  United  States  Telephone  Company 
from  securing  a  connection  with  any  Independent 
company  in  Cincinnati.  President  Dickson  of  the 
Federal  company,  in  a  recent  interview,  denied  the 
report.  He  said  that  the  standing  of  the  backers 
of  the  Queen  City  company  and  their  connection 
with  Independent  lines  throughout  the  middle  West 
form  a  sufficient  guarantee  of  their  proposition  to 
install  an  Independent  system  in  Cinciimati.  George 
Beers,  Fort  Wayne,  Ind.,  is  one  of  the  incorporators 
of  the  Queen  City  Telephone  Company.  Regarding 
connections  between  the  Queen  City  company  and 
the  United  Slates  company,  Mr.  Dickson  said  that 
Mr.  Beers  had  asked  him  to  make  no  contract  for 
connections  with  any  other  company  for  some  six 
months. 

Judge  Nippert  of  the  Probate  Court  in  Hamilton 
County  has  refused  to  grant  the  Cincinnati  Telephone 
Company  a  franchise  to  operate  in  Cincinnati.  The 
company  has  made  application  to  the  city  and 
waited  five  months  for  an  answer  which  did  not 
come.  Then,  under  the  rights  allowed  by  law,  the 
matter  was  taken  to  the  Probate  Court.  In  refusing 
to  grant  the  franchise  the  judge  advised  that  ap- 
plication be  made  to  the  city  again.  This  will 
probably  be  done,  although  the  upper  courts  may 
be   asked   to   review   the   case. 


Special  Mail  Delivery  by  Telephone. 

Senator  Fairbanks  of  Indiana  has  announced  to 
his  rural  constituents  that  he  will  take  up  the  mat- 
ter of  special-delivery  messages  by  telephone  im- 
mediately upon  the  opening  of  Congress.  Senator 
Fairbanks  is  confident  that  he  has  secured  enough 
information  during  the  summer  to  convince  the 
Senate  of  the"  feasibility  of  the  plan  and  thereby  se- 
cure the  necessary  appropriation.  He  thinks  the 
adoption  of  the  rural  telephone-delivery  system  will 
make  it  possible  for  the  farmer  to  receive  important 
mail  as  quickly  as  the  man  in  the  towns  or  cities 
having  special-delivery  service.  A  specially  designed 
stamp  would  authorize  the  postmaster  to  open  the 
letter  and  read  its  contents  over  the  telephone  to  the 
man  in  the  countr}'.  He  says  he  has  talked  with 
fanners,  merchants  and  members  of  the  postoffice 
department,  and  they  are  a  unit  concerning  its  feasi- 
bility and  popularity. 


GENERAL  TELEPHONE  NEWS. 

The  Sunset  Telephone  Coinpany  of  Whatcom, 
Wash.,  is  contemplating  connecting  the  San  Juan 
Islands   with  Bellingham  Bay  by  telephone. 

The  New  Long  Distance  Telephone  Coinpany, 
which  was  recently  incorporated  at  Texarkana, 
Texas,  will  commence  at  once  the  construction  of 
1,000  miles  of  toll  lines.  A  capital  of  $400,000  will 
be  invested,  it  is  said. 

Control  of  the  Gordon  Telephone  Company  at 
Charleston,  S.  C,  has  recently  passed  into  other 
hands.  The  company  is  to  be  reorganized  with 
P.  R.  Rivers  as  president,  and  extensive  improve- 
ments  will   be  made  to  the  plant  and  service. 

Tlie  fifth  annual  meeting  of  the  Kentucky  Inde- 
pendent Telephone  Association  was  held  this  year 
at  Paris,  Ky.  Aside  from  President  D.  L.  Pendle- 
ton's annual  address,  the  following  subjects  were 
handled:  "Why  We  Are  Here,"  by  R.  V.  Bishop; 
"The  Past  Year's  Growth,"  by  E.  M.  Coleman; 
"Old  Bourbon  in  Telephony,"  by  J.  Q.  Ward,  Jr. ; 
"Depreciation,"  by  H.  V.  Bostain;  "The  Outlook  in 
Western    Kentucky,"    by    H.    K.    Cole. 


A.  T.  Newman  has  resigned  as  president  of  the 
Bloomer  Telephone  Company  of  Bloomer,  Wis. 
Henry  Lebeis,  Jr.,  has  been   elected  in  bis  place. 


MANUFACTURERS    AND    DEALERS. 

H.  B.  Hewitt,  Missouri  representative  of  the 
Stromberg-Carlson  Telephone  Manufacturing  Com- 
pany, who  was  formerly  located  at  Keithsburg,  111., 
is  now  permanently  located  at  Chillicothe,  Mo. 

The  Eureka  Electric  Company  of  Chicago  and 
Genoa,  111.,  has  just  closed  contracts  for  immediate 
shipment  of  a  large  outfit  of  improved  telephone 
apparatus  for  installation  at  Cebu,  Philippine  Is- 
lands. In  October  the  Eureka  company  made  four 
shipments  going  to  foreign  countries,  the  total  dis- 
tance from  home  being  upward  of  25,000  miles.  The 
government  of  Salvador  has  just  placed  another 
contract  for  a  large  shipment  with  this  company, 
after  having  used  and  indorsed  its  apparatus  for  the 
Jast  five  years. 
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Improvements  in  Central-energy    Tele- 
phone System. 

A  patent  was  granted  on  October  20th  to  Kempster 
B.  Miller  for  improvements  npon  a  central-energy' 
leleplione  system  previously  patented  by  him.  The 
patent  was  assigned  to  the  Kellogg  Switchboard  and 
Supply  Company  of  Chicago.  It  relates  to  a  modifi- 
cation wherein  the  condenser  is  replaced  by  the  con- 
tacts of  a  plug-seat  switch,  so  that  the  circuit 
through  the  repeating  coil  is  closed  when  the  tele- 
phone lines  are  connected  for  conversation  and  is 
opened  to  prevent  the  waste  of  current  when  the 
lines  are   disconnected. 

The -illustration  is  a  diagram  of  the  circuits  of 
the  system.     By   studying  the  operation  of  the  cir- 


Hints  for  Exporters  to   the    Philippines. 

It  is  evident  from  figures  that  are  from  time  to 
time  available  that  the  trade  of  the  Philippine  Is- 
lands is  not  alone  for  the  United  States,  but  that 
it  is  eagerly  sought  by  the  exporters  of  other  coun- 
tries. It  will  be  the  person  who  conforms  best  with 
the  ideas  and  desires  of  the  purchasers  who  will 
naturally  secure  the  lion's  share  of  the  trade.  To 
this  end  it  will  be  well  if  strict  attention  is  paid  to 
the  following  rules  governing  shipments  to  that 
country : 

Catalogues  should  be  submitted  in  Spanish,  and 
should  always'  contain  the  telegraphic  address  and 
code,  if  such  is  used.  .-\s  correspondence  with  the 
islands  necessarily  occasions  a  very  long  delay,  it 
often  happens  that  exporters  prefer  to  cable:  hence 
the  application  of  a  code  to  all  the  articles  offered 


part  of  the  package  should  be  shown  in  the  invoice, 
and  not  the  total  weight. 

The  declared  weight  should  include  that  of  the 
box  or  papers  containing  the  articles.  Interior  pack- 
ing is   not   deducted. 

Exterior  packing,  such  as  barrels,  casks,  etc.,  is 
deducted. 

Net,  tare  and  gross  weight  should  be  shown  on 
invoice   and   on   package. 

Invoices  should  be  submitted  in  triplicate,  two  for 
the  use  of  the  customs  and  one  for  the  consignee. 

From  the  foregoing  rules  there  is  no  departure, 
ar-d  exporters  should  apply  theinselves  to  these  rules, 
and,  further,  manufacturers  should  avoid  putting 
small  samples  in  with  ordinary  shipments,  or  else 
should  state  clearly  in  the  documents  that  they  are 
such,  otherwise  the  importers  are  obliged  to  pay 
duty,  and  in   some  instances  a  fine  as  well. 

The  exporter  should  send  by  the  first  mail  after 
the  shipment  of  the  goods  a  second  bill  of  lading,  in 
order  that  the  importer  may  be  informed  previous  to 
the  arrival  of  the  boat  as  to  the  details  of  the  freight. 
It  is  preferable  to  insure  with  companies  having 
representatives  in  Manila,  of  which  there  are  several. 

Commercial  travelers  in  the  Philippines  are  re- 
quired to  pay  a  tax  of  $150  (Mexican)  per  annum, 
payable  quarterly  in  advance;  a  special  'license  is 
also  required  for  Manila,  at  the  rate  of  $20  a  year. 
Samples  are  subject  to  the  customs  duties  of  the 
articles  to  which  they  belong,  but  in  all  cases  where 
their  invoice  value  is  less  than  $2,000  the  money  is 
refunded,  if  the  goods  are  taken  out  of  the  country 
again  within  from  three  to  six  months.  When  sam- 
ples exceed  a  value  of  $2,000  (gold)  the  duty  levied 
belongs  to  the  treasury,  hut  the  traveler  may,  at 
the  entry,  select  the  samples  on  which  the  allowance 
of  duty  is  to  be  made  to  him,  and  must  take  the 
oath  required  from  commercial  travelers  for  the 
free    entry   of   foreign   merchandise. 


IMPROVEMENTS    IN    CENTRAL-ENERGV    TELEPHONE    SYSTEM. 


cuits   a    clear  'understanding    of    the   parts   mav  be 
had. 

If  subscriber  A  desires  to  converse  with  sub- 
scriber B,  he  lifts  his  receiver  from  the  hook, 
thereby  closing  the  limbs  at  the  sub-station. 
The  circuit  of  battery  is  thus  closed  over  the 
subscriber's  circuit  through  points  (i)  and  (2) 
and  annunciator  (4).  The  individual  annunciator 
(c)  is  thus  actuated  to  convey  to  the  operator  the 
signal  for  connection,  and  the  operator  thereupon 
lifts  the  answering  plug  and  inserts  the  same  in 
the  spring  jack  belonging  to  subscriber  A.  When 
the  plug  (p)  rests  in  its  seat,  the  contacts  (nr)  and 
( 14)  of  the  plug-seat  switch  are  separated,  thereby 
opening  the  circuit  through  the  winding  (w')  of 
the  repeating  coil  to  prevent  the  wasting  of  the 
battery  current  while  the  cord  connector  is  idle. 
When,  however,  the  answering  plug  is  removed 
from  its  seat,  the  contacts  (nr)  and  (14)  are 
closed,  and  the  continuity  of  the  circuit  through 
the  winding  is  thus  completed  to  connect  the  re- 
peating coil  operatively  in  circuit.  The  insertion 
of  the  answering  plug  in  the  spring  jack  belonging 
to  subscriber  A  moves  contact  (d')  against  contact 
(d').  thereby  energizing  the  relay  (b).  The  relay 
being  thus  energized  attracts  the  armatures  and 
moves  springs  (a'-'j  (a")  out  of  engagement,  re- 
spectively, with  contacts  (l)  and  (2),  thus  dis- 
connecting the  annunciator  (c)  from  circuit,  and 
moves  the  springs  into  engagement,  respectively, 
with  contacts  (4)  and  (5),  thus  connecting  the 
terminals  of  the  spring  jacks  with  the  limbs  of  the 
telephone  line.  The  insertion  of  the  answering 
plug  also  connects  the  battery  in  circuit  through  the 
windings  of  relay  (h)  and  through  the  strands 
of  the  cord  circuit  and  the  limbs  of  the  line. 
Since  the  battery  current  traverses  both  of  the  wind- 
ings of  the  relay  it  is  unactuated.  The  operator 
then  connects  her  telephone  set  in  circuit  and  re- 
ceives the  number  of  the  called  subscriber.  Learn- 
ing that  connection  is  desired  with  subscriber  B, 
she  lifts  the  answering  plug  and  touches  the  tip 
thereof  to  the  test  ring  belonging  to  the  spring 
jack  of  subscriber  B.  If  subscriber  B  is  busy,  his 
relay  (b)  will  be  energized,  and  test  ring  (d°)  will 
be  connected  to  ground.  Assuming  that  the  op- 
erator finds  the  line  of  the  called  subscriber  idle,  she 
inserts  the  plug  (o)  in  the  jack  and  then  depresses 
ringing  key  (g'),  sending  currents  from  generator 
through  the  subscriber's  calling  apparatus.  When  the 
subscriber  responds,  he  lifts  his  receiver  from  the 
hook,  thus  closing  the  limbs  at  the  sub-station. 
The  circuit  of  battery  is  thus  closed  through 
windings  fk')  and  (k"),  strands  (t')  (s').  and  limbs. 
Since  the  current  flows  through  both  of  the  windings 
of  the  relay,  the  relay  remains  unactuated  and  the 
conversation   may   take    place. 


is  an  economy  which  should  not  be  disregarded. 
Another  important  point  is  the  quotation  of  prices 
for  catalogued  goods,  otherwise  the  catalogues  are 
of  no  more  value  than  as  a  book  of  illustrations. 
The  weights  and  measures  of  the  articles  for  which 
a  market  is  sought  should  also  be  given  ;  that  is,  in 
the  manner  in  which  it  is  customary  to  pack  them. 

Special  care  should  be  given  to  the  matter  of  pack- 
ing. The  port  of  Manila  is  completely  without  pro- 
tection, and  the  bay  is  30  miles  in  diameter.  The 
sea  is  often  so  rough  that  all  discharging  operations 
are  impossible  ;  transhipiuent  is  carried  on  two  miles 
from  shore,  in  native  cargo  boats,  tossed  about  by 
the  least  agitation  of  the  waters.  Fortunately,  large 
steel  tenders,   which  have  recently  been  added,  have 


Self-soldering  Nozzle  for  Terminal 
Heads. 

A  "self-soldering  nozzle"  is  a  term  applied  by 
the  Moon  Manufacturing  Company  of  Chicago  to 
a  simple  device  for  soldering  lead  cables  to  the 
Moon  terminal  heads. 

A  nozzle  is  inade  to  screw  into  the  terminal  box. 
It  has  a  recess  on  the  inside  which  contains  a  quan- 
tity of  solder  (Fig.  i).  When  the  nozzle  is  heated 
by  a  blow  torch  the  solder  will  melt  and  run  down 
in  the  nozzle  to  a  lower  level,  uniting  with  the  lead 
cable  sheath  and  the  tinned  inner  surface  of  the 
nozzle,  casting  a  solid  joint  (Fig.  2),  which  is  said 
to  be  stronger  than  a  wipe  joint.  The  sheath  of 
the  lead  cable  should  be  scraped  perfectly  bright 
and   clean   to  insure  a  good  union. 

Fig.  3  shows  the  cable  in  place  with  insulating  tape 
wound  temporarily  over  the  end  of  the  nozzle,  ready 
to  apply  the  torch.  A  number  of  tests  have  been 
made  with  the  joint  thus  formed.  By  cutting  these 
joints  into  cross-sections  the  result  shows  that  the 
union  of  the  metals  seems  to  be  perfect,  and  the  space 
between  the  cable  and  the  nozzle  is  completely 
filled.     The    metals    are    so    firmly    united    that    they 
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to  a  great  extent  lessened  this  danger.  In  a  short 
time  boats  will  be  able  to  ride  and  discharge  di- 
rectly in  an  artificial  roadstead.  In  the  meantime, 
however,  it  is  essential  that  goods  should  be  packed 
very  carefully.  Each  package  should  have  clearly 
marked  upon  it  the  name  of  the  consignee  and  its 
particular  mark.  It  should  also  bear  an  indication 
of  its  gross  and  net  weight  in  pounds  and  kilograms, 
and   its   cubical   contents. 

Special  stress  should  be  laid  upon  the  necessity 
for  care  in  drawing  invoices  in  order  to  meet  the 
following  requirements: 

Each  parcel  must  be  cnumernted  in  the  invoice 
with   its   marks  and  numbers. 

Contents  of  each  package  should  be  shown  in 
detail,  with  sale  price  and  destination. 

If  the  contents  of  a  package  fall  under  two  sep- 
arate classifications,  the   weights  of  each  component 


appear-  like  one  solid  piece.  The  nozzle  contains  an 
ample  amount  of  solder  wdiich  will  fill  the  space 
between  the  nozzle  and  the  cable  sheath  thoroughly. 


Waterpower  in  Luzon. 

Investigations  conducted  in  the  Philippine  Islands 
warrant  the  belief  that  about  10,000  horsepower  is 
available  from  waterfalls  within  50  miles  of  Manila. 
In  view  of  this,  it  is  reported  that  Governor  Taft 
is  now  having  surveys  made  of  B'otocan  Falls  and 
several  others  in  the  province  of  Laguna.  A  number 
of  firms  in  Manila  have  petitioned  the  Philippine 
government  for  franchises  to  develop  waterpower 
in  the  islands.  Applications  have  also  been  received 
for  a  franchise  to  develop  the  power  of  the  Angat 
River  in  the  province  of  Bulucan,  where,  it  is  be- 
lieved, 4.000  horsepower  can  be  secured. 
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New  Foundry  and  Pattern  Departments 
of  the  Sturtevant  Works. 

For  several  years  the  B.  F.  Sturtevant  Company 
has  felt  the  excessive  pressure  of  increased  business 
and  the  necessity  for  much  more  extended  facilities 
for  manufacturing  than  those  presented  by  the  old 
plant  at  Jamaica  Plain,  Mass.  The  fire  which  visited 
this  plant  in  1901  had  the  effect  of  settling  definitely 
the  question  of  removal,  and  plans  were  immediately 
begun  for  a  thoroughly  modern  manufactory  at 
Hyde  Park,  Mass,,  about  nine  miles  from  Boston, 
where  an  abundance  of  skilled  labor  is  always  avail- 
able. 

Tlie  site  selected  was  admirably  adapted  for  the 
requirements;  the  tract  of  land  contains  over  15 
acres  and  has  a  frontage  of  1,300  feet  along  the 
freight-yard  tracks  of  the  New  York,  New  Haven 
and  Hartford  Railroad,  near  its  station  at  Readville. 
The  water  supply  is  ample  and  the.  space  for  dump- 
ing.waste  is  sufficient  to  meet  all  requirements  for 
years    to    come. 

The  plant  comprises  a  commodious  four-story  office 


lighted  upon  three  sides  and  equipped  with  a  full 
complement  of  tools,  including  one  single  and  two 
double-saw  benches,  two  band  saws,  a  buzz  planer 
and  a  double  surfacer,  five  lathes,  one  of  which  is 
a  66-inch  by  11%-foot  gap  lathe,  a  drill  press,  a 
core-box  machine,  numerous  wood  trimmers,  etc. 
All  the  power  machines  are  operated  by  two  10- 
horsepower  Sturtevant  motors,  both  being  required 
for  ordinary  work,  but  one  always  serving  as  a 
possible  relay  in  case  of  accident. 

Around  the  pipe  columns  which  support  the  floors 
of  the  pattern-storage  end  of  the  building  are  clamped 
the  pattern-shelving  brackets,  which  are  adjustable 
to  any  height.  All  patterns  are  consecutively  num- 
bered upon  the  drawings  as  made.  When  the  pat- 
terns are  delivered  to  the  pattern-storage  department 
proper  locations  are  assigned  and  records  thereof 
made  upon  cards,  one  for  each  pattern.  These  cards 
are  filed  in  the  order  of  the  pattern  numbers.  Four 
figures,  with  the  addition  of  a  letter,  are  in  every 
case  sufficient  to  locate  a  pattern. 

The  first  floor  is  of  concrete  and  is  designed  for 
the  keeping  of  heavy  cast-iron  patterns.     It  is  served 


Fig.   I.     Exterior  View. 


similar  soft  metals.  An  overhead  traveler  with  in- 
terlocking transfers  on  the  side  floors,  serves  the 
molding  area  of  the  room.  Blast  for  the  furnaces 
is  furnished  by  a  No.  3  "Monogram"  blower,  and 
the  entire  machinery,  consisting  of  a  sprue  cutter, 
a  magnetic  separator,  a  tumbling  barrel,  and  emery 
wheels,  is  driven  by  a  five-horsepower  motor  at- 
tached to  the  wall.  The  entire  floor  is  of  concrete 
in  which  is  imbedded  a  section  of  the  industrial 
railway  communicating  with  the  balance  of  the 
foundry. 

In  the  middle  of  the  end  of  the  foundry  is  the 
core  room.  The  ovens  are  six  in  number,  three  be- 
ing seven  feet  in  diameter,  of  the  reel  type,  and 
three  being,  respectively,  four,  five  and  seven  feet 
in  width  by  eight  feet,  10  inches  in  length,  provided 
with  cars.  An  overhead  traveling  crane  serves  these 
latter  ovens  and  provides  for  the  transfer  of  heavy 
cores  to  the  industrial  railway,  which  passes  through 
this  room.  A  portion  of  the  room  is  partitioned  off 
and  serves  for  the  women  core  makers  employed  in 
this  department.  The  floor  is  of  concrete.  The  tops 
of  the  ovens  are  utilized  for  storage  of  cores  upon 
a  special  rack  of  steel  c<5nstruction.  A  Blake  wire- 
straightener,  driven  by  a  five-horsepower  motor, 
together  with  a  Hanna  pneumatic  shaker,  are  the 
principal  machines   in  this    room. 

At  the  other  end  of  the  foundry  is  the  cleaning 
room,  through  which  run  the  longitudinal  tracks 
from  each  main  aisle  of  the  foundry.  A  five-ton 
three-motor  electric  crane,  of  the  Whiting  Foundry 
Equipment  Company's  manufacture,  equipped  with 
Sturtevant  motors,  serves  the  principal  portion  of 
the  floor  in  this  room.  A  temporary  air  compressor, 
located  in  one  corner  and  driven  by  an  electric  mo- 
tor, supplies  air  at  100  pounds'  pressure  to  chippers. 
shakers,  hoists,  etc.  The  lighting  and  ventilation  of 
this  room  are  noticeably  good. 

Adjacent  to  the  cleaning  room  is  the  pickle  room; 


Interior  View  of  Foundry. 


FiR.  3.     One-ton  Electric  Hoist. 
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Fii;.  4.     Cupola  Ulower  Outlit. 


building,  a  three-story  building  80  by  500  feet,  de- 
voted to  the  manufacture  of  blowers,  heaters  and 
galvanized-iron  work;  a  building  80  by  250  feet  of 
the  same  height,  on  the  first  floor  of  which  all  engines 
will  be  tested,  stored  and  shipped,  while  the  other 
floors  will  be  utilized  by  the  electrical  department ; 
a  general  machine  shop,  measuring  120  by  500  feet, 
with  40-foot  side  galleries  devoted  principally  to  the 
building  of  engines ;  a  forge  shop  40  by  100  feet ; 
a  two-story  building  of  the  same  floor  area,  devoted 
exclusively  to  lockers,  washing  aiKl  sanitary  facili- 
ties tor  the  employes;  a  pallern  and  storage  building 
80  by  150  feet  in  ground  ])lan  ;  a  foundry  measuring 
170  by  350  feet;  a  power  house  80  feet  square,  with 
detached  fire  and  servicc-|)ump  house.  .All  told,  the 
aggregate  floor  area  of  the  buildings  exceeds  nine 
acres.  Brick  has  been  used  for  all  walls ;  steel  col- 
lunns  and  girders  form  part,  of  -the  construction  of 
such  buildings  as  are  equipped  with  traveling  cranes. 

Before  the  completion  of  the  new  power  house,  a 
temporary  plant  was  established  in  the  foundry  build- 
ing. This  comprises  a  locomotive  boiler,  draft  for 
which  is  produced  by  a  Sturtevant  induced-draft  fan, 
and  two  75-kilowatt  Sturtevant  generators  driven 
by  two  Sturtevant  13  by  12  horizontal  engines  which 
furnish  direct  current  at  220  volts,  This  is  utilized 
both  for  power  and  for  arc  and  incandescent  light- 
ing  throughout    the   plant. 

The  foundry  and  pattern  departments  (Fig.  i), 
which  form  the  subject  of  this  description,  were 
the  first  to  be  put  in  operation  prior  to  the  re- 
moval of  the  entire  plant  from  Jamaica  Plain.  The 
pattern  building  is  divided  midway  of  its  length  by 
fire  walls,  enclosing  stairs,  elevators,  etc.  One-half 
the  building,  with  stories  respectively  17  and  15 
feet,  is  devoted  to  the  flask  and  pattern-making 
rooms,  while  the  other  half,  provided  with  inter- 
mediate floors,  making  four  in  all.  is  utilized  for 
pattern  storage.  The  flask  shop,  measuring  about  60 
by  80  feet,  is  equipped  with  band,  cross-cut  and  split- 
ling  saws,  boring  machine  and  lathe,  all  driven  by 
a  lo-horsepowcr  Sturtevant  motor  suspended  from 
the  ceiling.  The  industrial  railway  runs  directly 
into  this  room  from  the  foundry  across  a  distance 
of  about  40  feet,  and,  together  with  an  overhead 
transfer  truck,  reduces  to  a  minimum  the  cost  of 
handling  fla.sks.  The  lumber  for  their  manufacture 
is  nnlnnded  from  cars  directly  in  front  of  the  build- 
ing. This  room  also  includes  the  metal  pattern- 
makers' department,  equinped  with  the  necessary  ma- 
chine tools.  Adjacent  thereto  is  the  locker,  wash 
and   toilet  room    for   the   building. 

Tniinediately  above  is  the  pattern  shop,  abundanlly 


by  an  industrial  railway  and  turntable,  which  per- 
mits of  transfer  to  the  elevator,  and  thence  to  other 
floors.  Communication  between  the  pattern  shop 
and  storage  department  is  direct,  while  the  fire  risk 
is  reduced  to  a  minimum  by  a  double  system  of  fire 
doors. 

The  foundry  consists  essentially  of  two  long  crane- 
ways,  each  35  feet  wide,  a  center  bent  of  the  same 
width,  and  side  floors  30  feet  wide.  The  brass 
foundry,  core  room  and  wash  room  are  located  at 
one  end ;  the  charging  floor  at  one  side,  nearly  mid- 
way of  the  length,  and  the  cleaning  room  at  the 
other  end.  The  cranewa3'S  are  designed  for  20-ton 
electric  traveling  cranes.  Those  already  installed 
are  of  the  Whiting  Foundry  Equipment  Company's 
make    and    are    equipped    with    Sturtevant    motors. 

In  the  center  line  of  each  of  the  craneways  and 
in  the  bent  between  them  runs  an  industrial  railway 
"with  turntables  connecting  WMth  the  cross-aisles,  as 
shown!  in  Fig.  2,  which  pro\"ides  for  the  distribution 
of  metal,  etc..  to  all  parts  of  the  building.  The  floor 
between  the  craneways  is  supplied  with  a  series  of 
1%-ton  small  traveling  cranes  of  about  lo-feet  span, 
equipped  with  Sturtevant  electric  hoists,  built  espe- 
cially for  this  work.  Fig.  3  shows  a  one-ton  electric 
hoist. 

An  ingenious  system  of  charging  has  been  de- 
vised, under  which  the  charging  cars  pass  at  floor 
level  in  front  of  the  bins,  are  there  loaded  with 
the  requisite  amounts,  weighed,  and  passed  to  the 
elevator,  where  they  are  raised  to  the  charging  floor. 
As  each  car  is  unloaded  it  is  pushed  forward  and 
started  down  an  incline,  whence  it  passes  back  in  a 
direction  opposite  to  that'  traversed  while  being 
loaded  on  the  floor  beneath.  A  novel  apparatus 
.trradually  brings  it  to  a  standstill  while  yet  upon 
the  incline,  and  then  releases  it.  so  that  it  may.  by 
its  ow'U  weight,  roll  on  to  an  elevator  wdiich  is 
.nutoiualically  tripped,  and  descends  to  the  ground- 
floor  level.  Here  it  is  removed  by  one  of  the  loading 
men,  and  the  elevator  returned  to  its  place  above, 
ready  to  receive  another  load. 

The  cupolas  are  two  in  number,  of  Whiting  make, 
56  and  72  inches  in  diameter.  A  No.  8  and  a  No. 
TO  blower,  driven,  respectively,  by  a  30  and  a  40- 
horscnowcr  belted  motor,  are  supported  upon  the 
charging  platform,  through  which  they  discharge 
directly  downward,  and  thence  to  the  cupolas.  A 
cupola  blower  outfit  is  shown  by  Fig.  4. 

The  brass  foundry,  located  at  one  corner  of  the 
main  building,  is  provided  with  four  crucible  fur- 
naces and  a  special  form  of  reverbcralorv  fin'nncc. 
designed   principally   for   the   melting   of  babbitt   or 


the  floors  are  both  of  concrete.  The  pickle  beds  are 
of  teeter-board  construction,  so  designed  that  the 
acid  may  be  drained  back  into  the  vats  and  the  board 
subsequently  teetered  over  for  washing  into  the 
trench  upon  the  other  side  of  the  room.  The  floor 
slopes  so  as  to  give  perfect  drainage.  A  pneumatic 
traveling  crane  serves  this  room. 

One  of  the  noticeable  features  in  the  equipment 
of  this  plant  is  to  be  found  in  the  sanitary  arrange- 
ments. Most  generous  provision  has  been  made  in 
the  case  of  the  foundry,  which  has  a  large  locker 
and  wash  room.  The  cnlire  plant  is  heated  and 
ventilated  by  the  Sturtevant  system.  In  the  case  of 
the  pattern  building,  the  apparatus,  consisting  of  an 
engine-driven  fan  and  steel-pipe  heater,  is  placed 
close  to  the  division  wall,  delivers  the  heated  air 
into  a  vertical  flue,  and  thence  to  the  various  rooms. 
The  air  for  this  apparatus  is  taken  directly  from 
out  of  doors.  As  a  result,  there  is  a  peculiar  free- 
dom from  dust  in  the  pattern-storage  rooms,  which 
could  not  be  avoided  w'ere  any  of  the  air  drawn 
back  from  the  pattern  shop.  The  foundry  apparatus 
is  located  overhead  in  the  end  of  one  of  the  crane- 
ways, and  arranged  to  take  fresh  air  from  out  of 
doors  or  return  the  air  from  the  building  and  re- 
heat it.  This  apparatus  consists  of  a  three-fourths 
housed  steel-plate  fan,  discharging  in  two  directions 
into  galvanized-iron  pipes.  The  fan  is  driven  by  a 
direct-connected  horizontal  engine.  The  heating  ap- 
paratus for  each  building  is  designed  to  operate  with 
e-xhaust  steam.  The  entire  heating  system  in  each 
building  is  under  thermostatic  control,  by  which 
means  an  even  temperature  is  inaintained  throughout 
all    the   rooms. 

Distribution  of  air  is  made  through  a  system  of 
overhead  galvanized-iron  piping,  discharging  down- 
\vard  to  the  floor,  thereby  distributing  the  air  in  even 
volume  and  economizing  in  the  amount  of  heat 
required.  The  foundry  apparatus  is  of  material 
scr\'ice  upon  summer  days,  particularly  during  the 
"heat,"  when  it  is  eiuployed  to  force  cool  air  into 
the  building. 

A  complete  underground-tunnel  system  is  provided 
for  distribution  of  steam  and  return  of  the  water  of 
condensation,  distribution  of  electricity,  compressed 
air.  oil,  etc..  from  the  power  house  to  the  various 
buildin.gs.  The  tunnel  measures  five  feet  wide  and 
6':j  feet  in  height,  and  thereby  offers  ready  access 
to  its  conlenls.  In  the  paltern  building  and  foundry 
the  pipes  are  laid  in  concrete  trenches,  covered  by 
ii'tTu  i^lates,  wJiich  present  equal  facillly  for  reaching 
the  pipes  and  wires. 
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New  Polyphase  Transformer. 

A  polyphase  transformer,  for  botli  lighting  and 
power  load,  should  draw  equally  from  the  several 
primary  phases.  This  feature,  together  with  several 
others  of  importance,  the  Kuhlman  Electric  Company 
of  Elkhart,  Ind.,  asserts  for  its  new  type  of  poly- 
phase transformer. 

The  advantages  of  this  composite  type  may  be 
summed  up  as  follows :  (a)  Secondary  distribution 
for  power  service,  which  equally  loads  the  three 
primary  phases  and  maintains  balanced  voltages. 
Secondary  distribution  with  mi.xed  lighting  and 
power  load,  which  draws  equally  from  the  several 
phases,  and  maintains  balanced  voltages,  (b)  Gain 
in  efficiency  and  regulation,  (c)  Compactness  of 
construction  and   improved   appearance  as  compared 


FIG.    I.       NEW    POLYPHASE   TRANSFORiMER. 

to  two  or  three  separate  transformers,  (d)  Reduced 
weight  and  less  cost  as  compared  to  its  equivalent 
capacity  in  single-phase  units,  (e)  Wide  range  of 
voltages  w-hich  may  be  obtained  and  the  simplicity 
of  connection.  This  point  is  particularly  important 
in  the  connection  for  six-phase  secondaries  for  driv- 
ing rotary  converters,  (f)  Easily  installed  on  pole, 
(g)  Simplicity  in  wiring  between  transformer  and 
other  apparatus. 

The  company,  to  complete  a  full  line  of  polyphase 
transformers,  has  designed  a  two-phase  composite 
type,  which,  in  addition  to  its  use  as  a  two-phase 
transformer,  may  be  used  on  single  and  three-phase 
circuits. 

In  order  that  the  magnetic  circuits  be  of  equal 
reluctance,  the  coils  are  placed  as  shown  in  Fig.  i. 
The  case  is  cylindrical  in  form,  which  gives  room 
for  a  comparatively  large  body  of  oil,  and  has  a 
large  external  radiating  surface,  thus  insuring  low 
temperature  rise  under  continuous  full  load.  The 
hanger,  as  seen  from  Fig.  2,  is  of  a  new  desien,  and 
the  transformer  is  hung  with  the  greatest  possible 
ease.     The   coils    are   wound   directly   on    the    iron. 


FIG.   2.       NEW    POLVPHASE   TRANSFORMER. 

with  one  primary  and  two  secondary  sections  on 
each  leg;  and  as  to  the  range  of  voltage,  it  may  be 
briefly  said  that  all  the  connections  on  a  three- 
phase  circuit,  which  may  be  made  with  three  sep- 
arate transformers,  are  possible  with  this  construc- 
tion. 

While  the  transformer  is  primarily  a  polyphase 
one,  it  may  be  used  with  success  on  a  single-phase 
circuit. 


Edison  Battery  Litigation. 

Judge  Kohlsaat.  in  the  United  Stales  Circuit  Court 
for  the  Northern  District  of  Illinois,  denied  on 
October  26th  the  motion  of  the  Edison  Manufactur- 
ing Company  for  an  injunction  to  restrain  the  West- 
ern Electric  Company  from  selling  renewals  for 
Edison  primary  batteries.  Mr.  Edison  claimed  that 
no  one  had  a  right  to  furnish  supplies  for  his  bat- 
teries except  such  as  he  himself  manufactures.  It 
was  contended  on  the  part  of  Mr.  Edison  that  the 
Western  Electric  Company  of  New  York  had  sold 
zincs  and  oxide  plates  which  were  manufactured  by 
the  Battery  Supplies  Company,  representing  that  they 
were  of  the  manufacture  of  the  Edison  company. 
Howard  W.  Hayes,  Mr.  Edison's  attorney,  and 
Charles  K.  Offield  of  Chicago  argued  the  case  for  the 
plaintiff  and  George  P.  Barton  of  Barton  &  Tanner 
opposed.  The  papers  filed  were  voluminous,  going 
at  length  into  the  history  of  the  Edison  company 
and  James  W.  Gladstone's  work  for  Edison  in  de- 
veloping his  batteries,  Mr.  Gladstone  being  the  pro- 
prietor of  the  Battery  Supplies  Company.  Afr.  Glad- 
stone was  present  in  court  during  the  argument,  as 


was  also  William  S.  Logue,  the  business  representa- 
tive of  Mr.  Edison. 

The  answer  for  the  defendant  has  been  filed,  and 
the  proofs  will  now  proceed  in  the  usual  way  and 
witnesses  will  be  examined  before  the  commissioners. 


Multi-speed  Motors  Driving  Lathes. 

In  the  electrical  dri\'ing  of  machine  tools  a  seri- 
ous difficulty  is  sometimes  encountered,  owing  to 
the  impossibility  of  obtaining  the  full  rated  horse- 
power of  the  motor  under  low-speed  conditions. 
This  difficulty  is  clearly  explained  when  it  is  con- 
sidered that  in  those  methods  by  which  the  speed 
is  reduced  by  lowering  the  voltage,  an  increase  of 
current  proportional  to  the  reduction  in  voltage  is 
absolutely  necessary  if  constant  horsepower  output 
is  to  be  secured. 

For  example,  if  it  is  required  to  operate  a  220- 
volt  motor  at  one-half  normal  speed,  by  applying  a 
voltage  of  no  at  the  bi'ushes,  the  current  required 
to  develop  the  full  horsepower  of  the  motor  would 
be  double  the  normal,  the  C°R,  or  heating  effect,  in 
the  armature  coils  would  lie  four  times  the  normal 
value,  and  the  resulting  rise  of  temperature  of  the 
armature  would  be  such  as  to  make  it  impracticable 


30  seconds  to  one  minute  to  put  the  cutting  tool 
out  of  business,  the  motor  received  no  damage  what- 
ever. 

In  this  installation  there  is  a  noticeable  absence 
of  all  auxiliary  apparatus  and  wiring,  as  the  motors 
are  entirely  self-contained  and  operate  on  one  volt- 
age only.  As  no  resistance  or  rheostat  of  any  kind 
is  used  to  regulate  the  speed,  the  electric  circuits 
of  the  motor  remain  absolutely  unchanged.  Revers- 
ible-motor starters  of  the  Cutler-Hammer  type  are 
used  to  bring  the  motors  up  to  speed,  and  when 
mounted  on  lathes  the  speed-regulating  hand  wheel 
is  located  on  the  side  of  the  motor  in  a  position 
most    convenient    for   the   operator. 


Receiver  for  Lake  Street  Elevated. 

On  the  petition  of  James  Bolton,  a  director  of  the 
company,  and  D.  F.  Crilly,  the  Lake  Street  Elevated 
Railroad  Company  of  Chicago  has  been  placed  in 
the  hands  of  a  receiver  by  Judge  Tuthill,  the  Equit- 
able Trust  Company  being  appointed  to  take  charge 
of  the  propertj'.  The  order  was  entered  after  the 
filing  of  a  bill,  in  which  it  was  alleged  that  the  Lake 
Street  company  is  hopelessly  insolvent  and  that  this 
condition  has  resulted  "from  the  reckless  extrava- 
gance and  fraudulent  conduct  of  Charles  T.  Yerkes 


MULTI-SPEED    MOTORS    DRIVING    LATHES. 


to  run  the  motor  under  such  conditions  except  for 
brief  periods.  ' 

As  only  one  voltage  is  used  at  the  terminals  of 
the  Stow  multi-speed  motor,  the  difficulties  cited  are 
obviated,  and  the  motor  will  develop  its  full  rated 
horsepower,  it  is  said,  at  any  conceivable  speed 
within  its  range.  ^ 

The  accompanying  illustration  shojvs  a  group  of 
four-horsepower  Stow  motors  driving  26-inch 
Bridgeford  lathes  in  the  new  factory  of  the  Oil 
Well  Supply  Company,  Pittsburg,  Pa.  As  contrib- 
uting to  the  greatest  convenience,  highest  efficiency 
and  maximum  shop  output,  this  company  proposed 
from  the  start  to  use  the  electric-motor  drive,  but 
lor  a  time  was  undecided  as  to  which  of  the  various 
methods  proposed  was  best  suited  to  the  require- 
ments of  variable-speed  driving.  The  question  was 
finally  decided,  after  a  series  of  careful  competitive 
tests.  These  tests,  which  were  conducted  by  the 
company's  chief  engineer,  Mr.  Henry  Hubbard,  re- 
sulted in  the  selection  of  the  Stow  multi-speed  mo- 
tor, built  by  the  Stow  Manufacturing  Company  of 
Binghamton,   N.   Y. 

In  the  selection  of  this  motor  the  situation  re- 
quired a  motor  with  which  all  the  speeds  could  be 
obtained  by  the  use  of  one  voltage  only,  and  one 
which  should  be  able  to  develop  continuously  its 
full  rated  horsepower  at  its  lowest  as  well  as  its 
highest  speed,  and  with  an  efficiency  as  high  at  the 
minimum  speed  as  at  the  maximum.  These  condi- 
tions were  fulfilled  throughout  a  severe  test,  and 
orders  were  placed  for  30  Stow  motors,  varying  in 
sizes  from  four  to  10  horsepower,  and  of  the  four- 
pole  type,  to  be  used  for  the  driving  of  individual 
machine  tools. 

The  severity  of  the  original  test  on  the  four- 
horsepower  motors,  such  as  are  shown  in  the  picture, 
may  be  inferred  from  the  fact  that  steel  chips  aver- 
aging about  one-half  of  an  inch  wide  and  one-six- 
teenth of  an  inch  thick  were  turned  off  at  the  rate  of 
75  feet  a  minute,  throwing  a  100  per  cent,  overload  on 
llic  motor,  and  causing  the  point  of  the  cutting  tool 
to  melt.  This  test,  in  which  steel  chips  were  re- 
moved at  the  rate  of  28  cubic  inches  a  minute,  was 
repeated   several  times,  and   while  it  required   from 


and  his  associates  and  the  mismanagement  of  Clar- 
ence A.  Knight,  as  his  representative."  Six  of  the 
nine  directors  of  the  company  approved  the  action. 
The  reorganization  committee  has  been  working 
for  a  long  time  on  some  plan  to  put  the  corporation 
on  a  firmer  financial  basis.  Not  only  had  the  bonds 
to  be  taken  care  of,  but  there  was  considerable  float- 
ing indebtedness,  and  to  meet  this  it  was  determined 
an  assessment  ought  to  be  made.  Fear  of  such  an 
assessment  on  the  stock  is  given  as  the  moving  cause 
for  throwing  the  company  into  the  hands  of  a  re- 
ceiver. Such  an  assessment  was  to  have  been  recom- 
mended by  the  committee  on  reorganization,  and 
news  of  it  was  carried  to  the  stockholders  just  be- 
fore the  bill  for  the  receivership  was  filed. 


Chicago  Street-railway  Situation. 

It  is  asserted  that  the  arrival  of  R.  R.  Covin,  J.  S. 
Aucrbach,  H.  B.  Hollins  and  Alfred  Skitt  in  Chi- 
cago from  New  York  is  responsible  ior  the  advance 
of  Chicago  Union  Traction  stock  on  the  New  York 
Stock  Exchange.  Developments  in  the  franchise 
matter  are  promised  within  a  short  time,  as  it  is  as- 
serted that  definite  promises  of  negotiations  with  the 
city  for  renewal  of  the  Union  Traction  franchise 
have  been  given  by  the  four  New  Yorkers.  Mr. 
Hollins  is  head  of  the  banking  firm  of  which  Mr. 
Govin  is  a  member,  and  Mr.  Skitt  is  a  director  of 
several  financial  institutions,  including  the  Manhat- 
tan Life  Insurance  Company.  Through  the  firm  of 
Hollins  &•  Co.  the  receivers  of  the  Union  Traction 
Company  have  expected  to  finance  the  reorganized 
company,  and  the  Manhattan  and  Equitable  compa- 
nies have  been  looked  to  as  the  chief  sources  from 
which  the  money  was  to  come. 


An  electric  railway  is  projected  to  connect  the 
towns  between  Memphis  and  Collierville,  Tenn.,  by 
the  Shelby  County  Traction  Company.  It  is  also 
proposed  to  build  an  electric-light  plant  at  Collier- 
ville, and,  furthermore,  to  furnish  light  all  along  the 
line.  The  incorporators  are  T.  T-  Latham.  H.  C. 
AVilliamson.  Thomas  Wellford,  J.  M.  Goodbar,  J. 
M.    Hill    and    I.    B.   Hudson. 
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Methods  of  Train  Control.' 

Bv    W.    0.    MUNDY. 

There  are  but  three  recognized  systems  of  coii- 
Ircl  in  use  in  this  country,  namely,  the  Sprague 
pilot-motor  control,  used  on  the  South  Side  in  Chi- 
cago, Boston  Elevated  and  Brooklyn  Elevated;  the 
Westinghouse  electro-pneumatic  control,  used  on 
the  Brooklyn  Elevated  and  several  small  installa- 
tions, and  the  General  Electric  "Type-M"  control, 
used  by  the  iVIanhattan  Elevated,  and  adopted  by 
the  Interborough,  both  of  New  York;  the  Aurora, 
Elgin  and   Chicago,   and  a  large  number  of  others. 

Taking  these  three  in  order,  I  find  that  since  the 
Sprague  company  has  been  absorbed  by  the  Gen- 
eral Electric  Company,  it  is  no  longer  pushing  the 
pilot-motor  control ;  and,  in  fact,  the  Sprague  com- 
pany, before  the  consolidation,  had  proposed  and 
was  advocating  a  scheme  somewhat  similar  to  the 
contactor  system.  Thus  we  can  safely  drop  the 
pilot-motor  control  from  our  discussion,  consider- 
ing it  as  not  being  up  to  date. 

Referring  next  to  the  Westinghouse  electro- 
pneumatic  drum  control  used  in  Brooklyn,  we  find 
that  the  company  is  no  longer  advocating  this  but 
has  only  recently  come  upon  the  market  with  the  so- 
called  turret  controller.  However,  upon  investiga- 
tion, I  find  that  the  company  is  not  ready  to  give  to 
the  public  the  details  of  the  system,  and  we  are, 
therefore,  compelled  to  drop  it  from  our  considera- 
tions to-day." 

This,  unfortunately,  places  us  so  that  the  only 
remaining  system  for  discussion  is  the  "Type-M" 
control  of  the  General  Electric  Company. 

It  is  safe  to  say  that  in  no  part  of  the  electrical 
equipments  of  our  cars  are  the  efi^ects  of  the  differ- 
ent conditions  imposed  upon  us  by  the  constantly 
heavier  and  faster  cars  we  are  'putting  into  service 
more  markedly  shown  than  in  the  operation  of  the 
controllers  themselves.  Apparatus  that  was  almost 
ideal  when  used  with  motors  of  comparatively  small 
power  has  been  both  enlarged  and  strengthened  to 
meet  the  more  severe  conditions,  and  yet,  with  the 
very  best  of  construction  has  failed  to  be  entirely 
satisfactory;  consequently,  the  majority  of  us  are 
looking  for  something  better.  Whether  or  not  we 
will  be  abie  to  find  it  is  as  yet  problematical,  and  the 
future  alone  can  tell. 

Undoubtedly  the  principal  causes  of  our  troubles 
are  that  the  necessarily  heavier  working  parts  of  the 
controllers  must  move  more  slowly,  and  the  arc  is, 
therefore,  longer  in  being  broken.  That,  combined 
with  the  greater  amount  of  metal  vapor  caused  by 
the  larger  currents,  makes  the  arc  the  harder  to 
break,  even  if  the  voltage  is  no  higher,  and  in  the 
majority  of  cases  we  are  compelled  to  use  higher 
voltages   in   order  to  give   the    proper  service. 

These  three  causes  combine  to  make  the  problem 
a  most  serious  one  to  meet,  and  is,  without  doubt, 
the  reason  that  while  the  Sprague  controllers  were 
very  successful  in  Chicago  when  used  with  80- 
horsepower  motors,  they  were  not  nearly  so  satis- 
factory when  used  in  Brooklyn  and  Boston  with 
160-horsepower  motors ;  hence  the  newer  electric 
switch  control  proposed  by  the  Sprague  company 
before  its  absorption. 

Although  having  no  definite  information  on  the 
subject,  it  is  probably  safe  to  say  that  these  same 
reasons  were  of  prime  importance  in  causing  the 
change  of  front  of  the  Westinghouse  company,  as. 
without  knowing  positively,  I  think  that  the  turret 
controller  is  a  segregated  piece  of  apparatus  having 
small  working  parts  that  work  somewhat  inde- 
pendently. 

As  most  of  you  are  probably  aware,  the  "Type-M" 
control  consists  of  a  number  of  electrically  operated 
switches  or  contactors  that  make  the  motor  current 
connections  the  contactors  being  controlled  in  turn 
by  a  small  master  controller  operated  by  the  motor- 
man.  The  only  current  passing  through  the  master 
controller  is  that  small  amount  necessary  to  operate 
the  contactors,  and  as  the  contactors  on  every  car 
are  connected  in  the  same  kind  of  groups,  and  these 
groups  in  multiple,  the  operation  becomes  the  same 
whether  one  or  more  cars  are  connected,  the  only 
difference  being  that  the  master  controller  in  use 
must  handle  an  additional  small  amount  of  current 
for  each  car  attached  to  the  train.  But  the  opera- 
tion of  the  motors  themselves  is  identical  and  simul- 
taneous from  necessity,  no  matter  in  what  part  of 
the  train  they   may  be. 

This  apparatus  has  been  so  well  described  in  the 
excellent  articles  that  have  appeared  in  our  technical 
journals  that  I  shall  not  go  further  into  details 
at  present,  but  will  be  glad  to  give  further  informa- 
tion, if  it  is  desired,  when  we  come  to  the  discus- 
sion  of  the  paper. 

While  developed  to  particularly  meet  the  condi- 
tions of  train  control,  the  use  of  the  "Type-M"  ap- 
paratus has  created  for  itself  many  uses,  and  has 
demonstrated  a  number  of  almost  self-evident  facts 
that   were  not   fully   appreciated  before. 

The  almost  absolute  necessity  of  increasing  the 
rapidity  of  the  movement  of  the  contact-making  and 
breaking  devices  as  mucli  as  possible,  especially 
when  handling  heavy  currents  at  high  voltage,  is 
one  of  these  fads,  and  it  is  undoubtedly  due  to  the 
use   of  a   working  member   weighing   not   over   five 

1.  A  paper  read  before  the  American  Railway  Meclianical  and 
Electrical  Association  at  Saratoga,  N.  Y..  September  2,  1003.  Mr. 
Mundy  is  master  mechanic  of  the  St.  Louis  Transit  Company. 

2.  It  should  be  stated  that  since  the  date  of  Mr.  Miindy's  paper 
a  description  of  the  Westinithoiise  turret  system  has  been  made 
public, 


pounds  together  with  a  large  excess  of  power,  that 
the  contactors  are  such   a  success. 

The  apparent  greater  capacity  per  inch  width  of 
contact  and  the  much  longer  life  is  readily  traceable 
lo  this  cause,  combined  with  the  better  type  of 
blow-out  possible  wdien  used  for  one  arc  each.  Why 
these  differences  should  exist  is  apparent  when  it  is 
considered  that  drum-controller  cylinders,  to  do  the 
same  work,  must  weigh  not  pounds,  but  hundreds 
of  pounds  each,  and  the  gap  between  the  arc-blowing 
poles  must  be  much  greater  and  the  field  more  in- 
direct. 

From  experiments  made  to  determine  the  rapidity 
of  movement  it  was  found  that  the  average  con- 
tactor requires  less  than  1-50  of  a  second  to  attiin 
its  widest  gap  from  the  instant  the  contacts  first 
part  in  breaking  the  circuit,  and  accordingly,  only 
a  small  amount  of  metal  vapor  is  formed;  hence 
the  small  amount  of  arc  developed. 

The  "Type-M"  control  is  of  necessity  more  com- 
plicated than  an  ordinary  series-parallel  controller, 
but  there  are  some  advantages  that  will  give  it  a 
field  outside  of  train  use;  for  instance,  as  nearly 
all  the  weight  can  be  placed  under  the  car-body,  the 
platforms  have  much  less  to  carry,  besides  tnaking 
more  room  for  passengers.  Again,  as  the  motor- 
man  has  a  much  smaller  handle  to  operate  and 
there  is  so  much  less  work  to  do.  he  should  do  it 
more  carefully,  but  whether  he  will  is  quite  another 
question. 

The  ease  of  handling  has  caused  quite  a  few 
electric  locomotives  to  be  equipped  with  this  ap- 
paratus, ahhough  they  will  in  all  probability  never 
be   connected  so  as  to   use  the  train-system  feature. 

Of  course,  as  the  system  readily  lends  itself  to 
distance  control,  new  uses  will  continually  develop 
such  as  hoists,  cranes,  rolling  mills,  printing  presses, 
etc.  But  these  are  aside  from  the  question  and  do 
not  particularly  interest  us,  as  they  have  almost 
nothing  to  do  with  our  line  of  work. 

Discussion. 

Mr.  Green :  I  would  have  liked  to  have  had  Mr. 
Mundy  go  into  the  relative  cost  or  the  difference 
in  cost  of  construction  or  maintenance,  and  where 
would  you  draw  the  line  with  a  Type-M  control? 
Where  would  you  start  and  where  would  you  finish 
and  where  would  the  series-parallel  control  coine 
in  and  what  conditions  would  you  have  to  operate 
under  in  order  to  use  the  Type-M  control ;  for  in- 
stance, with  single-truck  cars,  using  other  cars  as 
travel  increased  and  operating  them  as  a  train? 
There  is  a  great  deal  that  could  be  gone  into  on 
that  subject,  because  I  am  one  .who  knows  nothing 
about  it. 

Mr.  Mundy :  To  be  able  to  draw  a  line  where 
j'ou  should  start  to  use  train  control,  and  stop  at 
the  series-parallel  control  is.  of  course,  a  very  much- 
disputed  point  and  one  which  I  don't  believe  any- 
one could  reach.  They  are  installing  the  apparatus 
on  equipments  as  small  as  four  40-borsepower  mo- 
tors. They  have  also  apparatus  made,  I  believe,  that 
is  to  hanclle  two  40-horsepower  motors.  The  dif- 
ference in  expense,  of  course,  varies  materially  with 
the  size  of  the  apparatus.  Roughly  speaking,  though, 
I  should  say  that  the  difference  between  an  equip- 
metit  fitted  with  K-6  controllers,  which  you  all  prob- 
ably know,  and  with  the  train  control,  is  somewhere 
in  the  neighborhood  of  $800  to  $900.  I  may  be 
mistaken  in  that,  and  I  am  only  getting  at  it  by 
guess-work.  Therefore,  the  question  of  a  road  equip- 
ping with  the  train  control  means  materially  greater 
cost.  It  is  a  very  satisfactory  apparatus  in  the  sense 
that  as  far  as  the  burnt  tips  are  concerned,  the  repairs 
are  ahnost  nothing.  From  quite  a  lot  of  experience 
with  these  contact  tips  that  have  run  from  nine  to 
12  months,  I  find  they  don't  show  much  more 
wear  with  the  use  of  current  than  they  do  if  you 
simply  make  them  all  the  same  number  of  contacts 
without  current.  This  is  demonstrated  more  par- 
ticularly in  the  factory  where  we  have  run  one 
idle  and  the  other  with  current-breaking  arcs,  show- 
ing that  the  small  arc  I  spoke  of  is  not  a  destructive 
arc.  The  use  of  the  apparatus  on  the  single-truck 
cars  is,  of  course,  more  a  question  of  the  ooeration  of 
the  road.  You  have  to  have  some  space  for  the  ap- 
paratus, and  in  cars  of  that  kind  it  is  almost  im- 
possible to  get  it  under  the  floor,  and  you  might 
have  to  resort  to  the  scheme  which  the  Schenectady 
Railway  Company  is  trying  on  some  in  placing  it 
un  over  the  entrance  to  the  door  right  in  the  hood 
of  the   car. 

Mr.  Olds:  Regarding  the  use  of  the  M  control 
on  single  cars,  we  now  have  it  on  23  of  our  inter- 
urban  cars.  It  has  only  been  in  use  a  short  time 
and  has  proved  verv  satisfactory.  The  motors  that 
they  are  on  are  60  horsepower.  I  understand  there 
has  been  some  trouble  by  those  that  operate  it  dur- 
ing the  winter  on  account  of  the; contactor  sticking. 
Wc  have  had  two, stick  thus  far,  which  did  not  cause 
any  trouble,  as  the  circuit  was  open  and  the  minute 
that  it  was  again  thrown  in  it  was  like  putting 
the  trolley  on  with  the  controller  turned  on  full. 
The  motorman  knew  this  and  got  out  and.  upon 
examination,  by  simply  touching  the  contractor,  it 
opened.  The'  mechanism  is  more  or  less  compli- 
cated, more  so  than  I  wish  it  were.  There  are  a 
great  many  wires  underneath  the  car,  and  the  con- 
tactors being  under  the  car,  is.  I  think,  a  very  im- 
portant matter.  Tt  lakes  Ihe  fireworks  r)ff  the  front 
platform.  In  Milwaukee  our  people  ride  on  the 
front  platform  as  well  as  the  rear  platform  and 
we  get  fireworks  Ihere  occasionally  on  a  four-motor 
equipment  that  we  did  not  get  on   the  single-truck 


two-motor  equipment.  Concerning  the  wearing  of 
the  contactors  or  burning  of  them,  I  would  like  very 
much  to  hear  from  some  that  are  using  them — those 
who  have  had  them  in  service  for  some  lime.  I  find 
that  they  do  burn  somewhat,  and  really  more  than  I 
expected.  Just  what  has  caused  it  I  do  not  know ; 
otherwise  it  certainly  works  very  nicely.  We  don't 
use  our  cars  in  trains,  except  pulling  the  trailer,  and, 
as  I  stated  before,  it  is  on  a  four-motor  equipment 
with  a  speed  of  45  iniles  per  hour,  and  the  cars  run 
into  the  city,  so  that  we  get  the  slow  service,  a 
greater  number  of  stops,  and  it  has  been  found  very 
satisfactory. 

Mr.  Lindall :  Mr.  Mundy  states  that  undoubtedly 
the  principal  cause  of  our  trouble  is  the  necessarily 
heavy  working  parts  of  the  controller  having  to  . 
move  slowly.  The  arc  is  therefore  longer  in  being 
broken,  but  I  cannot  say  that  I  can  see  the  principle 
clearly.  For  instance,  we  compare  a  platform  con- 
troller operated  by  the  motorman  and  the  spray  con- 
troller, the  current  being  broken  by  the  reverser, 
which  is  operated  by  a  powerful  spring.  The  break 
is  much  quicker  with  the  spray  than  it  is  with  the 
ordinary  platform  controller.  It  is  an  undisputed 
fact  that  the  trouble  in  making  and  breaking  con- 
tacts increases  enormously  with  the  current,  but  is 
it  not  a  fact  that  the  success  of  the  contactor  is 
due  more  to  the  individual  blow-out  than  to  the 
fact  that  it  does  not  break  heavy  currents,  on  ac- 
count of  cutting  in  the  resistance  before  the  break 
is  finally  made?  We  have  some  few  cars  equipped 
with  four  G-7.^  motors,  on  which  we  use  the  Spray 
controllers  and  two  reversers.  With  those  reversers 
we  have  verv  little  trouble.  In  fact,  some  of  them 
are  in  service  for  a  year  and  a  half  without  having 
to  change  any  of  the  plates,  showing  very  little  burn- 
ing, while  on  the  reversers  where  we  use  150-horse- 
power  motors  it  is  quite  an  expense  for  Conner.  I 
merely  state  this,  tending  to  show  that  the  difference 
is  rather  in  the  amount  of  current  that  you  are 
breaking,  and  as  the  current  gets  higher  the  de- 
structive  arc   is   very   much   inore. 

Mr.  Olds :  I  see  that  we  have  with  us  this  morn- 
ing Mr.  John  A.  Heeler  of  the  Denver  Tramway 
Company,  vice-president  and  general  manager.  I 
understand  it  also  has  some  of  the  M  control  in 
service.  We  would  be  pleased  to  hear  from  Mr. 
Beeler. 

John  A.  Beeler :  We  have  had  for  a  short 
lime,  about  .10  days,  one  or  two  of  our  freight  cars 
equipped  with  Type-M  control.  We  have  had 
no  opportunity  as'  yet  to  use  them  in  trains,  only  in 
coal  trailers,  simply  to  trail  behind  Type-M.  As 
far  as  we  have  used  them  we  found  that  they  gave 
very  satisfactory  service.  There  are  four  motors 
to  a  car.  Genera]  Electric  50-horsepowrer.  and  we 
have  had  for  the  last  year  or  two  a  number  of  nas- 
senger  cars  equipped  with  the  K-6  and  the  four 
motors  37  horsepower  each.  We  have  had  no  trouble, 
however,  with  these  controllers  burning,  nor  have 
Ihey.  after  18  months'  service,  shown  any  excessive 
wear  upon  the  controller,  but  our  exoerience  with 
the  Tvpe-M  control  has  not  been  sufficient  to  give 
an  opinion  as  to  their  durability  or  the  amount  of 
wear,  but.  as  far  as  we  have  gone  or  as  far  as  we 
can  ascertain,  we  believe  it  is  certainly  a  great  im- 
provement  over   the    regular    controller. 

Mr.  Mundy:  I  might  state  that  I  had  reference 
lo  the  slower  movement.  I  did  not  necessarily  mean 
that  of  a  pilot-motor  or  electro-nneumatic  controller, 
but  you  take  the  controller  of  the  size  of  K-T4  and 
comoare  that  with  K-TO  or  K-12.  and.  necessarily,  the 
clinder  on  K-14  must  move  more  slowlv  than  on 
K-io.  As  far  as  the  breaking  capacitv  of  the  con- 
factors  is  concerned.  I  will  state  that  personally  I 
have  tested  these,  breakinp  7co  volts  as  high  as 
2.:;co  amperes  per  switch.  I  don't  believe  the  drum 
controller,  as  made,  will  do  that.  It  may,  but  I  don't 
believe    I   have   ever   seen   it. 

Mr.  Olds:  That  is  iust  the  position  I  take  in 
rearard  to  the  matter  of  drum  controllers  upon  our 
heavy  four-motor  equipment.  The  motorman  will 
feed  up  quickly  and  very  often  get  over  into  parallel 
before  he  has  gone  10  feet.  Upon  getting  a  quick 
bell  to  stop  the  current  is  instantly  thrown  off. 
The  current  used  is  enormous,  and  the  arc  -will 
break  or  else  will  form,  sometimes  burning  out  the 
controller.  The  Chicago  City  Railway  Company,  as 
well  as  ourselves,  is  using  quite  a  good  many  of 
these  in  city  service,  and  I  would  like  to  hear 
whether  it  has  any  trouble  burning  out  controllers 
under  those  conditions. 

Mr.  O'Brien :  We  are  operating  now  in  the  neigh- 
borhood of  205  large  double-truck  cars.  K-6  con- 
trollers'. The  most  have  been  in  operation  now  two 
years.  We  are  not  having  any  special  trouble  at 
all  with  K-6  controllers.  The  fact  is  there  is  no 
more  wear  on  them  than  naturally  should  be.  not 
having  any  particular  trouble  with  them  at  all  in 
that   resnect. 

Mr.  Mundy:  I  want  to  modify  my  remarks.  I 
don't  mean  to  say  that  I  think  the  drum  controller 
is  not  a  satisfactory  controller,  because  I  do.  I 
bank  a  great  deal  on  it.  I  think  it  is  the  best  we 
can  have  for  some  service,  and  the  idea  of  adopting 
any  kind  of  control  similar  to  Type-M  control  for 
all  cars  would  be  unreasonable,'  and  we  could  not 
ihink  of  doing  it.  I  don'l  think  we  would  give  any 
better  service  to  our  pa.ssengers,  or  any  safer  service 
lo  our  passengers,  but  there  are  some  conditions  un- 
der which  the  train  control  of  cars  will  be  more 
satisfactory  than  that  of  the  smaller  controller. 
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New  Members  of  the  Institute. 

At  the  regular  directors'  meeting  of  tlie  American 
Institute  of  Electrical  Engineers,  held  in  New  York 
on  October  2jd,  34  associate  members  were  elected 
and  the  following-named  were  transferred  from  the 
grade  of  associate  to  full  membership :  William  H. 
Cole,  Singapore ;  Walter  A.  Hall,  Lvnn,  Mass. ; 
W  illiam  W .  Cole,  Elmira,  N.  Y. ;  Walter  I.  Slichter, 
Schenectady,  N.   Y. 

The  following  is  a  list  of  the  names  of  those 
elected  to  associate  membership,  arranged  alphabeti- 
cally by  place  of  residence. 

Antwerp,  Belgium. — Charles  T.  Baldwin,  Bell  Telephone 
Manufacturing  Company;  trving  Loveridge,  Bell  Telephone 
Manufacturing  Company. 

.■\shtabuia.  Uliio. — lilnier  E.  Beam,  Ashtabula  Electric 
Light   and   Power  Plant. 

iJerkeley,  Cal. — Robert  Sibley,  Engineering  Department, 
L'niversitj    of   Ca]iforni.a. 

Brisbane,  (Jucensland. — Edward  G.  C.  Barton,  Brisbane 
Electric   Supply   Company. 

Chicago,    111. — Hugo   Euchs,    Chicago   Edison    Company. 

Cienfuegos,  Cuba. — Radley  M.  Trill,  United  Lumber  Com- 
pany. 

East  Orange,  N.  J. — Paul  L.  Anderson,  Sprague  Electric 
Company. 

Edgewood  Park,  Pa. — Newitt  J.  Neall,  Westinghouse  Elec. 
trie  and  Manufacturing  Company. 

Eric,   Pa. — George  .\.   I'uchs.   Electric  Equipment  Company. 

Hartford.  Conn. — I'rederick  W.  l^rince,  Hartford  Electric 
Light   Company, 

riayre.  Prance. — Gaylord  B.  Kirker,  Societe  Anonyme 
Westinghouse. 

Johannesburg,  South  Africa. — John  H.  Davies,  Davies  & 
Spain. 

Johnstown.  Pa. — \\'iU  H.  Oldham,  Cambria  Steel  Com- 
paiiy. 

l^aukauhalli,  Mysore  State,  India. — Samuel  Huston,  Cau- 
vcry  Power  Scheme. 

London.  Eng. — Frank  T.  \\'riglit,  L^nderground  Electric 
Railways  Company  of  London. 

Los  Angeles,  Cal. — Ralph  Bennett,  Edison  Electric  Com- 
pany. 

Montreal,  Que. — Leon  Eeauchamp,  Standard  Construction 
Company. 

Munhall.  Pa. — Coleman  C.  Parks,  Carnegie  Steel  Com- 
pany. 

^ew  Orleans,  La. — Roy  H.  Adams,  Signal  Corps,  U.  S. 
Army. 

New  York,  N.  Y. — ^James  D.  Brooke,  New  York  Telephone 
Company. 

Norwood,  Ohio. — Ferdinand  J.  Foote,  Bullock  Electric 
Manufacturing    Company. 

Philadelphia,  Pa. — Clarence  F.  Hill,  Western  Electric 
Company;    George   S.   Loutey,  L^.   S.   Navy. 

Pittsfield,  Mass. — Louis  B.  Hastings,  Stanley  Electric 
Manufacturing    Company. 

Pocahontas,  \"a. — \V.  E.  S.  Temple,  Pocahontas  Collieries 
Company. 

Preston,  England. — Gustav  .\.   Juhlin,    Dick,   Kerr  &   Co. 

Santos,  Brazil. — Albert  J.  Byington,  Santos  Street  Rail- 
way Company. 

Seattle,   W  ash. — Frank  R.  Chambers,  Jr.,  E.  W.  Cunmiings- 

South  Orange,  N.  J. — Thomas  O.  Sloane,  Jr.,  Electrical 
Engineering  Department,  Columbia  University. 

St.  Catherines,  Ont.— William  G.  Chace,  Mitchell  & 
Jackson. 

St.  Louis,  Mo. — George  P.  Cole,  Wagner  Electric  Manu- 
facturing Company. 

Tokio,   Japan. — Yosuo  Riko. 

Wiildnsburg,  Pa. — William  I^.  Hoffman,  Westinghouse 
Electric  and    Manufacturing   Company. 


Institute  Conrimittees  and  Branches. 

Among  the  coitimittees  of  the  American  Institute 
of  Electrical  Engineers  for  this  season  appointed  by 
President  Arnold  are  the   following: 

Committee  on  papers — Samuel  Sheldon,  chairman ; 
A.  H.  Armstrong,  A.  J.  Bowie,  Jr.,  P.  junkersfeld, 
John  F.   Kelly. 

Library  committee — William  D.  Weaver,  chair- 
man; Gano  S.  Dun,  W.  J.  Jenks,  C.  E.  Knox,  Leon- 
ard  Waldo. 

Committee  on  finance — J.  J.  Carty,  chairman ;  W. 
S.   Barstow,   E.  H.   Mullin. 

Board  of  examiners — William  Mavor,  Jr.,  chair- 
man: F.  P.  Roller,  H.  .\.  Lardner,  C.  P.  Poole, 
Townsend    Walcott. 

Editing  committee — C,  T.  Hutchinson,  chairman; 
G.  F.  Sever,  H.  A.  Lardner. 

Reception  committee — Calvin  W.  Rice,  chairman  ; 
Arthur  Williams,  T.  C.  Martin,  C.  W.  Price.  E.  H. 
Mullin,  Calvert  Townley,  F.  C.  Bates,  B.  Gherardi, 
Jr.,  W.  J.  Hammer. 

The  following  officers  of  local  chapters  are  an- 
nounced ; 

Iowa  State  College — Chairman,  B.  W.  Bissell;  vice- 
chairman,  A.  B.  Sperry ;  secretary,  B.  S.  Lamphear. 

University  of  Missouri — Chairman,  H.  B.  Shaw ; 
secretary,   J.   L.   Woodress. 

Minneapolis — Chairman,  G.  D.  Shepardson ;  sec- 
retary. E.  P.  Burch. 

Philadelphia — Chairman,  Carl  Hering;  secretary, 
H.   F.  Sanville. 

Pittsburg — Chairman.  P.  M.  Lincoln ;  secretary. 
John   S.   Peck. 

Toronto — Chairman.  J.  .\.  Kemincrer  ;  vice-chair- 
man, T.  R.   Rosebrugh :  secretary,  R.   T.  MacMcen. 

Washington.  D.  C. — Chairman,  F.  A.  Wolff:  sec- 
retary.  Philander  Eetts. 

The  -Vugust-Septcmber  issue  of  the  Transactions 
is  the  largest  single  number  yet  published  by  the 
Institute.  It  contains  48.^  pages  and  three  inserts 
and  the  edition  of  3.250  copies  weighed  over  three 
tons. 


.Noise  on  Elevated  Railways. 

Experiments  arc  =till  in  cr)ur^c  of  prosecution  in 
Berlin.  Germany,  for  the  lessening  of  noise  on  ele- 
vated railways.  Complaints  have  been  frequent  con- 
cerning the  noise  made  by  the  cars  on  the  elevated 
structure.  The  first  experiment,  it  will  be  remem- 
bered, consisted  in  inserting  three  layers  of  felt 
between  the  rails  and  the  wooden  crossties  on  which 
they  were  laid.  This  was  inadequate,  however,  al- 
though it  gave  some  improvement.  Xext.  hollow- 
iron  girders  filled  with  loose  sand  were  substituted 


for  the  wooden  sleepers ;  this  also  was  partially 
effective,  but  not  entirely  so.  The  rails  were  then 
laid  on  long  longitudinal  sleepers  with  cushions  of 
lead  under  them.  Finally,  the  car  wheels  have  been 
lined  with  wood,  so  as  to  break  the  continuity  of 
the  path  for  vibrations  through  metal.  These  ex- 
perimental remedies  are  still  on  trial,  but  no  definite 
conclusions   concerning   them    have   been   announced. 


Power    Plant  for   St.    Louis    Exposition. 

The  40-lon  electric  crane  which  is  already  in 
operation  in  the  Machinery  iiuitamg  at  the  St. 
LOUIS  lair  grounds,  mstaUmg  tne  large  Westing- 
house engines,  is  attracting  Uie  attention  of  early 
visitors  to  tile  grounas.  ±  he  work  ot  laying  the 
concrete  tounaations  for  these  engines  is  now  com- 
pleted and  the  crane  is  used  tor  litting  the  great 
parts  of  the  engines  and  depositing  them  m  tneir 
proper  places.  All  ot  the  westinghouse  engines 
will  be  placed  in  the  central  nave  ot  the  Machinery 
iiuilamg,  along  which  part  of  the  building  the  crane 
operates. 

The  electrical  department  is  at  present  digging 
the  foundations  for  a  s,ooo-horsepower  Allis-Cnalra- 
ers  engine,  2b  carloads  of  crushed  stone  being  re- 
quired for  the  bed.  the  largest  casting  of  this  en- 
gine is  a  60-ton  bed-plate.  As  the  crane  in  use 
at  present  is  not  poweriul  enough  to  lift  this  casting, 
a  75-ton  crane  is  to  be  installed  to  handle  it.  ihis 
Allis-Chalmers  engine  is  of  the  same  size  and  kind 
as  the  one  in  use  in  the  power  house  of  the  Man- 
hattan elevated  railway  in  New  \  ork  city,  and  is 
one  of  the  largest  engines  in  the  world. 

Founaations  for  two  other  machines  which  the 
electrical  department  is  installing  are  being  dug  in 
the  north  bay  of  the  Machinery  Building.  Both  of 
them  are  to  come  from  Europe,  one  being  a  1,000- 
horsepower  tandem-compound  engine,  and  the  other 
a  direct-connected  i,ioo-kilowatt  generator.  The 
largest  engine  will  be  one  of  the  units  of  the  intra- 
mural power  plant,  and  the  others  are  to  be  part 
of  the  arc-lighting  plant  of  the  exposition. 


School  for    Motormen   and    Conductors. 

The  Indiana  Union  Traction  Company  has  opened 
a  scnool  for  electric-railway  men  in  Anderson. 
The  plan  is  to  require  all  the  motormen  and  con- 
ductors to  appear  at  stated  times  in  the  classroom. 
Assignments  tor  regular  duty  on  the  cars  have  been 
so  arranged  that  all  of  the  car  men  will  have  time 
to  appear  at  the  general  offices  and  attend  the  new 
technical  school.  A  large  room  has  been  fitted  up 
for  the  school.  About  75  men  attend  .the  school 
daily,  atid  each  man  attends  every  other  day.  C.  A. 
Baldwin,  superintendent  of  transportation  and  Act- 
ing Superintendent  Joseph  Mahoney,  the  train  mas- 
ters and  their  assistants,  including  the  train  dis- 
patchers, lecture  to  the  men  concerning  rules  and 
orders  in  effect  or  proposed.  Opportunity  is  given 
to  experienced  men  to  submit  ideas,  and  a  competent 
electrician  is  present  to  explain  in  detail  the  use  and 
proper  care  of  motors  and  controllers.  The  proper 
attention  due  to  patrons  of  the  line  is  given  con- 
siderable consideration.  New  and  inexperienced  men 
who  are  on  the  waiting  list  will  also  be  admitted  to 
the  school. 


Indiana    Electric  Coal-carrying  Railway 
Project, 

An  elaborate  system  of  electric  coal  roads  in  In- 
diana was  projected  last  week,  and  the  filing  of  a 
$5,000,000  mortgage  marked  the  first  step.  The 
mortgage  was  filed  by  the  Indiana  Coal  Traction 
Company,  successor  of  the  Indianapolis  and  Plain- 
field  Electric  Railway,  and  covers  not  only  the  20 
miles  of  road  now  in  operation  between  Indianapolis, 
Plainfield  and  Cartersburg,  but  a  system  of  165 
miles  of  traction  lines  to  be  constructed  at  once. 
The  western  terminals  of  this  system  will  be  Rock- 
ville,  Terre  Haute  and  Sullivan.  The  company  will 
build  and  operate  a  coal-carrying  road,  as  well  as 
passenger  road,  and  will  deliver  into  Indianapolis 
and  to  other  interurban  and  steam  roads  Indiana 
coal  on  standard  coal  cars.  From  Greencastle  the 
main  line  is  to  be  built  by  a  short  cut  to  Brazil.  The 
other  branch  line  will  leave  the  main  line  at  Plain- 
field  and  run  direct  to  Sullivan  and  Linton.  This 
line  as  well  as  the  Brazil  line  taps  many  of  the 
heavy  coal  land  leases  including  thousands  of  acres 
held  by  the  McGowan-McCulloch  syndicate,  which  is 
heavily  interested  in  the  new  road. 


Cutting  Trees  by  Electricity. 

It  is  reported  in  the  German  press  that  successful 
experiments  have  been  made  in  various  forests  of 
France  in  cutting  trees  by  means  of  electricity.  A 
platinum  wire  is  heated  to  a  white  heat  by  an  electric 
current  and  used  like  a  saw.  In  this  manner  the  tree 
is  felled  much  easier  and  quicker  than  in  the  old 
way;  no  sawdust  is  produced,  and  the  slight  car- 
bonization caused  by  the  hot  wire  acts  as  a  pre- 
servative of  the  wood.  The  new  method  is  said  to 
require  only  one-eighth  of  the  time  consumed  by  the 
old  saw^ing  process. 


BOOK  TABLE. 

A  Textbook  of  Electrical  Machinery.  (Vol.  I.) 
By  Harris  J.  Ryan,  Henry  H.  Norris  antl  George 
L.  Hoxie.  New  York:  John  Wiley  &  Sons. 
(.London;  Chapman  &  Hall).  1903.  Pp.  (sVa  by 
nine  inches),  258,  with  134  illustrations.  Price 
(Vol.   I.),   $2.50. 

This  work  will  be  complete  in  two  volumes.  Vol. 
II.  to  appear  later.  The  work  is  of  an  advanced 
nature,  the  student  being  supposed  to  have  had  a 
thorough  preliminary  training  in  elementary  and  ap- 
plied mathematics.  It  is  designed  to  be  a  textbook 
on  engineering,  and  not  on  physics  or  applied  math- 
ematics. 

Vol.  I.  covers  the  laws  of  electric,  magnetic  and 
electrostatic  circuits,  and  is  intended  to  be  intro- 
ductory to  Vol.  II.,  in  which  the  construction,  per- 
formance and  characteristics  of  electrical  machinery 
are  to  be  set  forth.  Little  originality  is  shown  in 
the  arrangement  of  subject  matter  or  its  treatment. 
The  chapter  on  "Rotating  Magnetic  Fields"  is  an 
exception,  however,  and  the  presentation  of  the  sub- 
ject is  both  clear  and  original. 
•  An  interesting  discussion  is  also  given  on  electro- 
static corona  in  a  chapter  treating  of  electrostatic 
fields.  A  few  problems  are  given  in  the  text,  which 
may  be  amplified  by  the  instructor.  The  attempt  of 
the  authors  in  this  work  is  to  teach  the  student  to 
apply  the  knowledge  of  mathematics  and  physical 
phenomena  which  he  already  has  to  the  broader  ap- 
plications underlying  the  design  and  operation  of 
electrical  machinery. 

Notes  on  Electric-railway  Economics  and  Pre- 
liminary Engineering.  By  W.  C.  Gotshall.  New 
York:  McGraw  Publishing  Company.  1903.  Pp. 
(5%  by  yVs  inches),  251,  with  40  illustrations. 
Price,  $2. 

The  electric-railway  engineer  who  is  up-to-date 
must  be  thoroughly  alive  to  the  necessity  of  consid- 
ering the  traction  proposition  from  the  matter-of- 
fact  point  of  view  of  dollars  and  cents.  It  is  not 
simply  a  matter  of  track-laying  and  line  construc- 
tion. The  author  of  "Notes  on  Electric-railway  Eco- 
nomics" delivered  a  series  of  lectures  last  spring 
upon  this  subject  before  classes  at  Lehigh  Uni- 
versity and  has  since  been  persuaded  to  publish  them 
in  book  form.  The  arrangement  of  the  subject  mat- 
ter of  the  book  has  been  wisely  made  in  the  same 
order  in  which  the  work  would  be  taken  up 
on  a  proposed  line.  First  are  considered  the  pre- 
liminary office  determinations,  and  the  engineer 
should  make  a  careful  general  investigation  to  de- 
termine the  probable  income  or  business  of  the  road. 
Following  this  is  the  preliminary  survey,  after  the 
making  of  which  detailed  office  investigation  of  the 
track  location  may  be  made.  Schedules  and  equip- 
ment are  matters  next  to  be  considered,  followed 
by  an  estimate  of  earnings  and  equipment.  Under 
the  chapter  headed  "Estimate  of  Operating  Expenses" 
is  given  a  statement  of  the  cost  of  operating  an 
interurban  high-speed  road  as  recently  prepared  by 
the  author.  After  dwelling  at  some  length  on  the 
final  survey  and  the  question  of  overhead  or  third- 
rail  construction  the  matter  of  power  stations  is 
discussed. 

Though  the  author  has  not  sought  to  make  this 
work  complete  as  to  detail,  he  has  tried,  and  quite 
successfully,  to  make  it  of  value  as  a  guide  and 
as  a  source  of  valuable  suggestions  to  the  builder 
of  electric  railways.  Not  only  is  the  book  of  value 
to  the  engineer,  but  it  should  contain  many  valuable 
hints  to  the   railway  financier  and  investor  as  well. 


Electric  Equipment  in  a  Salt  Mine. 

The  Myles  Salt  Works  at  Week  Island,  La.,  one 
of  the  finest  salt  mines  in  the  world,  has  recently 
been  electrically  equipped.  The  installation  consists 
of  one  three-phase,  revolving-field,  belted  General 
Electric,  200-kilowatt  generator  and  six  General  Elec- 
tric induction  motors,  aggregating  i2S-horsepower 
capacity.  A  40-horsepower  motor  is  used  to  drive 
a  salt-rock  crusher  in  the  mine  600  feet  below  the 
surface.  Owing  to  the  bad  effects  of  salt  dust  and 
air  on  the  motor  it  was  necessary  to  enclose  it,  so 
to  get  the  proper  ventilation,  a  fan  was  installed 
on  one  end  of  the  shaft.  The  intal'^e  pipe  extends 
to  the  top  of  the  shaft,  and  the  air  is  drawn  down 
through  it,  passing  out  at  the  other  end  of  the  mo- 
tor. This  arrangement  not  only  answers  the  purpose 
of  ventilating  the  motor,  but  also  supplies  fresh  air 
to  the  mine. 

Three  20-horsepower  and  one  is-horsepower  mo- 
tors are  placed  in  the  large  bins,  and  are  used  for 
driving  the  salt  mills,  screens,  conveyors  and  car 
pullers.  As  they  are  subject  to  dust  and  fumes 
from  the  salt,  it  was  necessary  to  enclose  them  also, 
a  fan  being  used  on  each  motor  to  give  the  proper 
ventilation.  There  is  also  a  lo-horsepower  motor 
situated  outside  of  the  building  and  used  for  driving 
a  pump.  The  capacity  of  this  mine  is  500  tons  a 
day.  The  electrical  outfit  has  been  running  with- 
out the  slightest  hitch  since  installed,  and  the  offi- 
cers of  the  mine  are  delighted  with  their  equipment. 


The  last  street-car  mule  has  disappeared  from  the 
streets  of  Springfield.  Mo.,  L.  H.  Murray  having 
changed  the  power  of  the  Kickapoo  Transit  Com- 
pany from  mules  to  electricity.  The  line  has  been 
operated  with  mules  for  10  years,  and  the  change 
marks  an  important  advance  in  the  progress  ,of  the 
city. 
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London  Letter. 

London,  Octobci-  17. — The  Brighton  municipal 
teleplnone  system,  which  I  have  more  than  once  pre- 
viously referred  to  as  being  on  the  way  toward  com- 
pletion, has  just  been  formally  opened  for  public 
service.  At  present  it  cannot  be  said  that  the  under- 
taking is  an  extensive  one,  only  1,000  subscribers 
being  connected  on  the  exchange,  although  the 
switchboard  will  ultimately  have  a  capacity  for  5,000 
subscribers.  A.  R.  Bennett,  who  has  created  a  sort 
of  monopoly  in  consulting-telephone  engineering  on 
the  municipal  side,  has  designed  the  system.  In 
the  borough  of  Brighton  25  miles  of  duct  has  been 
laid.  From  the  exchange  a  313-pair  cable  is  laid 
which,  as  the  various  connections  to  subscribers' 
premises  are  made,  reduces  itself  to  12  wires.  The 
engineer  and  manager  of  the  Brighton  corporation 
has  reported  that  so  large  a  number  of  applications 
is  being  made  that  it  will  be  advisable  to  proceed 
with  the  extension  of  the  switchboard  at  once.  The 
tariff  is  $27  a  year  for  unlimited  service. 

The  M'arylebone  Borough  Council,  having  been 
refused  a  loan  by  the  Local  Government  Board  in 
order  to  enable  it  to  complete  the  purchase  of  the 
Metropolitan  Electric  Supply  Company's  undertak- 
ing, can  only  extricate  itself  by  promoting  a  hill  in 
Parliament.  But,  as  this  cannot  be  done  imtil  the 
new  year,  and  the  compulsory  period  of  purchase  is 
December  31st,  this  year,  still  further  troubles  are 
in  store.  Possibly  an  extension  of  lime  will  be 
sought  in  the  High  Courts,  hut  in  the  meantime  the 
interest  from  December  31,  1901,  is  steadily  accumu- 
lating. A  full  meeting  of  the  ta.xpaycrs  is  to  be 
called  before  even  a  parliamentary  bill  can  be  pro- 
moted, and  it  is  quite  likely  that  an  adverse  vote 
may  be  given. 

Whatever  may  be  the  opinion  of  experts  as  to  the 
possibilities  of  the  gas  engine,  and  they  are  without 
doubt  many,  for  electric  generating  stations,  the 
number  of  public  installations  is  not  a  very  large 
one.  iince  the  installation  of  the  Westinghouse  gas 
engine  for  the  public  supply  of  Walthamstow,  a 
large  urban  parish  near  London,  a  great  deal  has 
not  been  heard  of  this  application  of  gas  power. 
However,  another  small  public  installation  has  just 
been  put  into  operation  at  Ryde,  on  the  Isle  of  Wight. 
But  it  is  a  very  small  one,  and  consists  only  of 
two  200-horsepo\\'cr  engines,  driven  by  Dowson  gas. 
manufactured  on  the  premises.  I  understand  that  a 
number  of  existing  steam-driven  lighting  stations 
are  ordering  gas  engines,  however.  Thus,  a  .375- 
horsepower  engine  is  doing  good  work  at  the  Red- 
ditch  works.  There  is  also  a  750-horsepower  engine 
on  order  for  St.  Helen's,  and  two  i.ooo-horsepower 
engines  have  been  ordered  by  the  Reading  corpora- 
tion. 

It  is  announced  that  the  members  of  the  Royal 
Commission  on  London  Traffic,  which  is  now  in  the 
United  States,  will  return  before  the  end  of  this 
month  and  that  evidence  will  again  be  taken  in 
London   early  in   November. 

The  Board  of  Trade  lias  just  published  some  reg- 
ulations with'  regard  to  speed  on  the  London  County 
Council  tramway.  Under  the  rules,  the  maximum 
speed  is  12  miles  an  hour,  and  the  minimum  four 
miles  an  hour.  Eight  miles  and  six  miles  per  hour 
are  also  specified  for  certain  places,  but  the  general 
average  speed  will   be  10  miles  an  hour. 

Electric  tramways  are  to  be  constructed  in  Scar- 
borough, and  the  electric-lighting  company  which 
will  supply  the  necessary  electrical  energj',  has  or- 
dered two  300-kilowatt  special  traction  turbo-gen- 
erators having  a  voltage  varying  from  450  to  550 
volts.     They  will  be  of  the  Parsons  type. 

The  London  County  Council  tried  the  experiment 
of  running  electric  cars  over  a  portion  of  a  route 
served  by  a  system  of  cable  tramways.  The  delays 
caused,  however,  in  changing  from  one  system  to 
the  other  caused  such  an  outcry  from  the  passengers 
that   the  practice  has  been  discontinued.  W. 


New  York  Notes. 

Nevv  York,  October  26. — The  worst  cave-in  in 
t)he  history  of  the  rapid-transit  subway  occurred 
on  Saturday  night  at  One4umdred-and-ninety- 
fifth  Street.  At  the  point  where  the  cave-in  oc- 
curred a  force  of  20  men  was  at  work  jn  the  tunnel, 
which  is  about  no  feet  below  the  surface.  The 
tunnel  was.  being  bored  by  opening  a  perpendicular 
embrasure  in  the  face  of  the  bore,  and  blasting  the 
sides  to  the  right  and  left  of  this  embrasure.  Three 
blasts  were  arranged  by  the  drillers,  the  holes  being 
charged  well  toward  the  roof.  The  drillers  then 
withdrew,  and  the  three  blasts  were  set  off  in 
rapid  succession  by  electricity,  loosening  large 
f|uanlities  of  earth  and  rock.  The  drillers  say  that 
.about  10  minutes  elapsed  to  allow  the  smoke  to 
clear  away  before  the  foreman  and  electrician  ad- 
vanced, the  latter  intending  to  string  wires  and 
hang  electric  lamps  to  light  the  way.  They  were 
followed  by  16  workmen,  when  suddenly,  with  a 
deafening  crash,  hundreds  of  tons  of  rock  fell  on 
the  men  at  the  face  of  the  boring.  The  drillers  and 
two  or  three  Italians,  who  were  out  of  reach  of  the 
deluge  of  rock,  were  knocked  flat  bv  the  rush  of 
wind  driven  through  the  tunnel.  The  negroes  in 
charge  of  a  tram  car  rushdd  to  the  opening  at  Two- 
hundredth  Street  and  telephoned  an  alarm  to  police 
headquarters.  Ten  men  were  killed  and  a  number  of 
others  severely  injured. 


F.  A.  Babcock  of  Buffalo  arrived  in  this  city 
on  Friday  from  Boston,  having  made'  a  new  record 
in  aulomobiling  bj'  covering  the  entire  distance  be- 
tween the  two  cities  in  an  electric  touring  car.  This 
trip  has  often  been  attempted,  but  has  never  before 
been  accoiriplished  in  an  electric  vehicle  on  account 
of  the  poor  roads  and  steep  grades,  which  consume 
a  large  amount  of  power,  and  the  'great  distance 
between  the  electric  charging  stations,  which  are  said 
.  to  make  the  journey  practically  impossible  for  the 
ordinary  electric  automobile  Avith  a  touring  radius 
of  only  40  miles  or  less.  The  electric  touring  car 
used  by  Mr.  Babcock  is  of  20  horsepower,  having 
two  lO-horsepower  motors,  and  of  double  the  bat- 
tery capacity  of  the  ordinary  vehicle,  which  gives  it 
a  radius  of  75  miles  on  a  single  charge.  The  total 
expense  of  the  trip  for  electricity  was  about  $15. 

Representatives  of  the  Belt  line  of  surface  cars, 
the  Seventh  Avenue,  the  Forty-second  and  Grand 
Street,  and  the  Eighth  A\'enue  and  Sixth  Avenue 
roads,  appeared  before  Justice  Truax  in  the  Su- 
preme Court,  and  consented  to  judgments  being  en- 
tered against  them  for  $28,121.85  for  car  licenses 
which  the  several  companies  had  not  taken  out  for 
many  years.  The  license  chargeable  is  $50  a  car 
and  the  companies  had  objected  to  the  payment  of 
the   feesr  / 

The  New  York  Edison  Company  has  filed  plans 
for  a  four-story  sub-station  to  be  built  in  West 
Twenty-seventh  Street  between  Broadway  and  Sixth 
Avenue.  It  will  be  44  by  96  feet  in  ground  dimen- 
sions. 

The  Board  of  Fire  LTnderwriters  may  take  stens 
to  request  persons  who  have  repairs  made  by  small 
electricians  to  sec  that  the  work  is  inspected  before 
paying  for  the  job.  Otherwise  the  repair  men  too 
often  will  not  call  in  an  inspector.  Despite  the 
efforts  of  the  board,  through  inspectors,  to  have  the 
law  governing  the  wiring  of  buildings  enforced, 
there  are  said  to  be  many  electricians  who  put  in 
work  that  would  not  be  passed  if  it  were  inspected. 

An  International  Board  of  Trade  is  now  in  active 
process  of  formation  in  this  city  and  has  as  its 
object  a  movement  for  extending  American  export 
trade,  and  incidentally  the  import  trade,  by  bringing 
the  active  men  in  it  into  association  and  co-opera- 
tion, practically  supplementing  the  present  efforts  of 
the  government  in  the  new  Department  of  Com- 
merce. In  almost  any  event  the  organization  is  to 
have  a  building  of  its  own,  where  it  can  build  up  a 
library  and  information  bureau  and  have  meeting 
and  council  rooms.  ser\-ing  thus  as  a  fountain  head 
for  the  distribution  of  knowledge  regarding  the  lit- 
tle-understood requirements  of  trade  in  other  coun- 
tries. Those  who  are  especially  active  in  the  project 
are  W.  C.  King.  John.W.  Hamilton,  Palmer  B. 
Malone   and   W.    M.    Hollins.  O. 


New  England  News. 

Boston,  Mass.,  October  24. — No  hearings  before 
the  Massachusetts  Railroad  Commissioners  in  a 
long  time  have  been  more  interesting  than  those 
held  during  the  last  fortnight  relative  to  the  es- 
tablishing of  a  new  road  to  operate  between  Spring- 
field, Mass..  and  its  suburbs,  in  competition  with 
the  existing  company.  Testimony  taken  by  the 
railroad  commissioners  demonstrates  that  the  en- 
tire community  is  aroused  over  the  matter,  and 
the  preponderance  of  sentiment  favors  the  new  com- 
pany. The  chairman  of  the  commission  states  that 
many  important  points  are  involved,  and  the  de- 
cision will  not  be  made  until  much  consideration 
has  been  given  to  them.  The  old  company  has  put 
up  a  strenuous  fight  against  its  prospective  rival,  and 
promises  much  if  it  is  left  in  possession  of  the 
field. 

The  Algonquin  Electric  Brake  Company  has 
been  incorporated  at  Portland,  Me.,  to  deal  in  elec- 
trical appliances.  The  promoters  are  John  W.  Hal- 
lowell  and  Henry  R.  Hayes,  Boston ;  Charles  M. 
Drummond  (president).  G.  M.  Harne  (treasurer) 
and  Josiah  H.  Drummond,  Portland. 

The  surveys  for  a  route  from  Worcester.  Mass., 
to  Providence,  R.  I.,  have  been  followed  up  by  the 
formation  of  a  company  to  construct  an  electric 
railway  between  the  two  cities.  The  incorporators 
include  Fred  C.  Hinds  of  Newton,  Mass.,  who  will 
be  the  president  of  the  company :  Thomas  C.  Per- 
kins of  Hartford.  Conn.,  vice-president,  and  Charles 
H.  Wilson  of  Brookline.  Mass. ;  .  each  taking  up- 
ward of  660  shares.  Mr.  Wilson  is  treasurer  of 
the  Hartford  and  Worcester  Street  Railway  Com- 
pany. B. 


Southeastern  Developments. 

Charlotte,  N.  C,  October  24. — A  meeting  will  be 
held  shortly  at  Norfolk.  Va.,  by  men  interested  in 
the  proposed  electric  railway  from  that  city  to  Suf- 
folk, Va.,  a  distance  of  23  miles.  The  road  may 
be  extended  also  to  Elizabeth  City,  N.  C. 

The  United  Gas  and  Electric  Company,  owning 
a  number  of  properties  throughout  the  country,  has 
purchased  the  property  of  the  Bristol  (Tenn.)  Gas 
and  Electric  Company,  the  Bristol  Belt  Line  Railway 
and  the  Bristol-Goodson  Water  Company.  The 
street  railway  will  be  extended  and  half  a  million 
dollars  spent  in  improvements. 

The  Fries  Manufacturing  and  Power  Company  has 
completed  a  new  power  house  at  Salem,  N.  C. 

The  control  of  the  Chesapeake  Transit  Company, 
operating  an  electric  road  from  Norfolk,  Va.,  to 
nearby   points,  has  passed   into   the   hands   of  A.    H. 


Flint  of  New  York,  who  was  elected  president  of 
the  road. 

The  charter  of  the  Hampton  Roads  Railway  and 
Jilectric  Company  of  Newport  News,  Va.,  has  been 
extended  for  three  years  and  the  capital  stock  in- 
creased from  $50,000  to  $500,000. 

The  City  Council  at  Jackson,  Miss.,  has  assessed 
the  Electric  Railway  and  Light  Company  at  $250,000, 
five  times  the  assessment  of  last  year,  claiming  the 
company  should  be  required  to  pay  taxes  on  the 
full  amount  of  its  property.  A  big  "kick"  is  made 
by  the  company. 

Preliminary  surveys  for  the  proposed  inlerurban 
electric  line  of  the  Shelby  County  Traction  Com- 
pany, between  Memphis  and  Colliersvillc,  Tenn..  are 
In   be  made  at  once.  L. 


Kentucky. 

Louisville,  October  24.— The  Louisville  Railway 
Company  will  within  a  short  time  discontinue  the 
two  transfer  stations  that  have  been  maintained  m 
the  city  for  several  years.  Transters  will  be  made 
hereatter  on  transfer  slips  or  from  car  to  car.  The 
latter  method  is  a  slow  one  and  discommodes  pas- 
sengers who  are  in  a  rush  to  get  to  business,  but 
It  has  been  in  vogue  on  some  ot  the -lines  in  Louis- 
ville   for   many   years. 

The  Kentucky  Court  of  Appeals  has  rendered  a 
decision  to  the  effect  that  the  Postal  lelegraph  Com- 
pany must  pay  a  tax  or  license  fee  of  ^100  a  year 
to  the  city  of  Newport.  Four  years  ago  an  attempt 
was  made  to  compel  the  company  to  pay  for  the  use 
of  the  streets.  Judgment  was  rendered  against  the 
company  and  the  amount  was  fixed  at  the  above  sum. 
The  case  was  taken  through  the  courts.  The  prece- 
dent is  an  important  one,  as  every  city  in  the  state 
may  now  take  the  same  steps  to  increase  revenue. 

It  would  seem  that  a  good  opportunity  is  open 
for  someone  to  operate  an  electric-light  plant  in 
Danville.  It  is  the  largest  place  in  the  state  that 
has  no  light  plant,  and  the  citizens  are  extremely 
anxious  for  an  improvement  of  this  kind.  Several 
mass  meetings  have  been  held  to  talk  the  matter  over. 

The  Louisville  Railway  Company  is  building  a 
smokestack  at  its  plant  at  Logan  and  Lampton 
Streets  which  will  be  238  feet  high.  It  is  the  inten- 
tion to  increase  the  power  at  this  plant  sufficiently 
to  operate  the  lines  on  the  east  side.  New  engines, 
boilers  and  other  machinery  will  be  put  in  place! 
New  cars  have  been  put  in  operation  on  the  Second 
Street  line,  and  the  small  ones,  operated  without 
conductors,  have  been  done  away  with.  Some  of 
them  are  still  in  operation  on  other  lines,  however 
C. 

From  the  Buckeye  State. 

Cleveland,  Ohio,  October  24. — The  stockholders  of 
the  Cincinnati  Rapid  Transit  Railroad  Company  have 
elected  officers  and  an  engineer  has  been  engaged 
to  commence  work  on  the  proposed  electric  line  in 
Cincinnati,  which  is  to  be  part  elevated  and  part 
underground,  as  circumstances  may  require.  The 
road  is  intended  to  offer  means  whereby  all  of  the 
interurban  lines  may  reach  the  heart  of  the  city  at 
a  rapid  speed  and  not  have  to  follow  local  cars.  The 
present  capitalization  of  the  company  is  $10,000,  but 
this  will  soon  be  increased  to  $3,000,000,  and  ulti- 
mately to  $10,000,000. 

Civil  Engineer  Fred  S.  Colby  of  Newark  is  sur- 
veying a  route  for  a  street-car  track  between  Cam- 
bridge and  Zanesville,  and  between  Cambridge  and 
Wheeling,  W.  Va.,  which  is  to  form  part  of  the 
connection  by  electric  railway  between  Pittsburg, 
Pa.,  and  Indianapolis,  Ind. 

Through  electric  cars  will  be  run  over  the  West- 
ern Ohio  Railway,  between  Lima  and  Piqua,  begin- 
ning November  1st. 

The  Toledo,  Bay  Shore  and  Michigan  Railway 
Company  of  Toledo  has  been  incorporated,  with  $io,- 
000  capital  stock,  to  construct  an  electric  railway  in 
Washington  Township,  Lucas  County,  to  the  grounds 
of  the  Edgewater  Association. 

Travel  on  the  Lake  Shore  Electric  has  more  than 
doubled  since  the  limited  service  was  put  on.  One 
trip  showed  returns  of  $127.  The  company  has  leased 
the  building  at  the  intersection  of  Main  and  Hester 
Streets,  Norwalk,  and  will  fit  up  the  lower  story  as 
a  waiting  room,  and  the  second  story  will  be  fitted 
up  for  offices  for  General  Manager  Stout,  Auditor 
Henry  and  Superintendent  of  Construction  Mann. 
Cleveland  will  soon  have  one  more  suburban  elec- 
tric line.  The  new  line  will  be  known  as  the  Shaker 
Lake  and  Boulevard  Railway.  It  will  connect  with 
the  Euclid  Heights  branch  of  the  Cleveland  Electric 
Railway  Company,  and  extend  through  some  of  the 
property  of  John  D.  Rockefeller,  and  through  the 
property  of  the  Shaker  Heights  Land  Company,  past 
Sbaker  Lakes,  and  on  to  Warrensville  Center,  a 
distance  of  12  miles.  Nearly  all  of  the  right-of-way 
has  been  secured. 

An  electric-light  war  is  developing  in  Columbus. 
It  is  reported  that  .agents  of  the  Columbus  Railways 
and  Light  Compan\'  have  been  at  work  in  the  north 
part  of  the  city  soliciting  business,  and  making  some 
rather  rash  promises.  One  solicitor  is  reported  as 
having  said  that  the  railway  and  li.ght  company  is 
determined  to  get  the  business,  even  if  it  has  to  pay 
the  people  to  use  the  light.  The  Indianola  Light 
and  Heating  Company  is  supplvitig  light  in  that 
section  of  the  city  for  five  cents  a  kilowatt-hour,  and, 
according  to  a  statement  made  by  one  of  its  officers, 
expects  to  be  in  the  center  of  the  city  within  30  days. 
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The  old  company  lias  promised  to  meet  this  price, 
and   even   do  better. 

It  is  rumored  that  the  Widener-Elkins  syndicate 
of  Philadelphia  is  figuring  on  the  purchase  of  the 
Cincinnati.  Dayton  and  Toledo  Traction  Company, 
but  just  how  much  truth  is  contained  in  the  state- 
ment is  not  known.  The  last  report  showed  a  net 
income  of  $10,582.76  for  September  and  $40,784.48 
for  the  first  four  months  of  the  fiscal  year.  This  is 
an  increase  of  almost  50  per  cent,  over  the  same 
periods  last  year. 

The  reoort  of  State  E.xaminer  of  .-Vccoimts  E. 
Frank  Brown  shows  that  municipal  ownership  of 
electric  and  gas-light  plants  has  not  been  a  success 
at  Hamilton.  The  annual  cost  of  electric  lights  has 
been  $90.4,1  and  of  gas  lamps  $4;  each.  T"he  general 
tax  levy  provides  $75  each  for  the  electric  light,  and 
taxes,  interest  on  bonds  and  other  thin.gs  of  the  kind 
bring  the  cost  up  to  the  figure  named.  Experience 
with  the  waterworks  has  been  different.  Receipts  in 
18  years  have  exceeded  expenditures  about  $17,853. 

The  Cincinnati  Gas  and  Electric  Comoany  has  in- 
stalled automatic  clocks  for  lighting  street  lamps. 
It  is  said  that  they  will  save  the  company  something 
like  $6,000  a  year  in  lamplighters'  wages.  H. 


Information  from  Indiana. 

Indianapolis,  October  2D. — The  Connersville  Elec- 
tric Light  and  Power  Company  has  gone  into  the 
hands  of  a  receiver.  This  company  has  the  contract 
for  lighting  the  streets  of  Connersville  and  furnish- 
ing hot-water  heat. 

The  electric-li.ght  plant  at  Kentland,  owned  by 
George  D.  Rider,  was  destroyed  by  fire  last  week, 
entailing  a  loss  of  $8,500.  Mr.  Rider  is  now  adver- 
tising for  bids  to  rebuild  his  plant. 

The  Indiana  Hydraulic  Power  Company  has  won 
a  signal  victory  in  the  courts  of  JNIartin  County 
which  practically  gives  the  company  a  right-of-way 
for  its  dam  and  power  house  and  control  of  White 
River  for  a  distance  of  30  miles.  The  Indiana  com- 
pany, which  is  headed  by  Jerome  Herff  of  Peru,  will 
begin  the  construction  of  an  S,ooo-liorsepower  dam 
at  once,  and  it  is  believed  that  within  a  year  that 
section  of  the  state  will  be  well  supplied  with  elec-, 
trie  lights  and  power  and  that  electric  railroads  will 
be  built  through  Kno-x,  Daviess,  Martin  and  Orange 
Counties. 

By  reason  of  a  gift  of  Ji  acres  for  a  park,  the 
Columbus,  Greensburg  and  Richmond  traction  line 
will  be  run  by  way  of  Hartsville  instead  of  Hope. 
The  company  will  expend  $25,000  on  the  park. 

The  Indianapolis  Northern  Traction  Company  will 
open  its  line  between  Indianapolis  and  Kokomo  next 
week.  The  cars  will  enter  the  city  over  Central 
Avenue.  The  fare  from  Indianapolis  to  Noblesville 
will  be  35  cents ;  to  Tipton,  60  cents ;  to  Kokomo, 
80  cents,  and  to  Peru  and  Logansport,  $1.15.  This 
rate  approximates  1%  cents  a  mile.  Hourly  service 
is  contemnlated. 

\V.  B.  Campbell  has  petitioned  the  Anderson  City 
Council  for  a  franchise  into  the  city  for  his  Ander- 
son-Noblesville-Lebanon  line.  He  asks  for  the  privi- 
lege of  building  his  own  tracks  into  the  city  and 
objects  to  entering  over  those  of  the  Indiana  Union 
Traction  Companv. 

The  Indianapolis  and  ijartinsville  Rapid  Transit 
Company  is  offering  $750,000  of  five  per  cent,  gold 
bonds  for  sale  and  has  issued  the  following  pros- 
pectus of  the  earning  capacity  of  the  road :  For 
May,  June,  July  and  August  the  gross  earnings  were 
$43,594.75.  There  were  186.405  passengers  carried 
at  an  average  fare  of  23.13  cents.  In  September  the 
earnings  of  the  road  ran  $10,500  gross  and  for  the 
first  half  of  October  it  has  been  $300  a  day.  For 
the  first  four  months  the  operating  expenses  were 
45  per  cent,  of  the  gross  earnings.  It  is  estimated 
that  the  road  will  do  at  least  $130,000  gross  business 
the  first  year  and  that  this  will  be  increased  25  per 
cent,  the  second  jcar.  The  company  is  now  building 
from  Martinsville  to  Bloomington,  and  the  line  will 
"xtended  to  Bedford,  Linton  and  Sullivan  next 
year. 

J.  G.  White  &  Co.  of  New  York  have  been  ad- 
mitted to  do  business  in  Indiana  under  the  foreign- 
corporation  act.  The  company's  Indiana  branch  will 
be  located  at  Marion  and  $ro,ooo  of  capital  used  in 
the   state.  F. 


Michigan. 

Detroit.  October  24. — The  municipal  lighting  plant 
of  Monroe  is  again  in  trouble,  due  to  a  breakdown 
of  the  300-hor5epower  compound  engine.  It  is 
thought  that  the  crosshcad  broke,  twisting  the  con- 
necting rod  and  allowing  the  piston  rods,  liberated 
suddenly  with  100  pounds  of  steam  behind  them,  to 
fly  with  such  force  that  both  cylinder  heads  of  the 
tandem  compound  were  broken.  The  plant  was  in 
charge  of  union  licensed  engineers,  and  it  is  thought 
that  no  blame  attaches  to  them.  The  engine  was 
practically  new  and  cost  over  $5,000.  Several  times 
before  accidents  have  happened  at  the  plant.  The 
cost  of  the  repairs  and  being  deprived  of  light  for 
weeks  at  a  time  are  being  used  as  arguments  against 
municipal  lighting. 

Deputy  Railroad  Commissioner  D.  H.  Clark  and 
James  Bice,  mechanical  engineer  of  the  State  Railway 
Department,  were  to  come  to  Detroit  this  week  to 
begin  an  inspection  of  the  suburban  lines  of  the  De- 
troit United  Railway.  They  are  clothed  with  author- 
ity, as  the  last  Legislature  made  a  law  placing  the 
electric  railways  of  the  state  under  the  general  su- 


pervision of  the  state  railroad  commissioner.  The 
law  implies,  however,  that  the  department  shall  not 
interfere  with  local  regulations  by  common  councils ; 
therefore  the  inspection  will  be  confined  chiefly  to 
the  suburban  lines  where  there  are  no  such  governing 
bodies.  After  inspecting  the  Detroit  suburban  lines 
the  officials  will  inspect  all  the  electric  lines  of  the 
state.  The  result  will  be  many  orders  for  the  regu- 
lation of  the  railways.  Already  the  department  has 
taken  action  under  the  authority  conferred  in  the 
new   law. 

E.  M.  Hopkins  of  New  York  has  announced  that 
a  right-of-way  has  been  secured  for  an  electric  rail- 
way from  Grand  Rapids  to  Ionia,  all  the  franchises 
necessary  being  granted.  The  route  will  be  from 
Grand  Rapids  via  Reed's  Lake,  to  Ada,  and  along 
the  north  side  of  Grand  River  to  Lowell,  thence  to 
Saranac  and  Ionia. 

Mr.  McMichael,  president  of  the  .Atlas  Railway 
Supply  Company  of  Chicago,  who  has  been  promoting 
the  building  of  an  electric  railroad  from  Benton  Har- 
bor to  Dowagiac  and  Cassopolis,  via  Euclaire,  is 
desirous  of  extending  the  line  from  Euclaire  to 
Niles. 

The  office  of  superintendent  of  the  Grand  Rapids, 
Grand  Haven  and  Muskegon  interurban  railway  has 
been  abolished  and  the  office  of  trainmaster  and 
master  mechanic  created.  Superintendent  J.  E.  Web- 
ster, who  has  been  with  the  line  since  it  began  op- 
erations, has  been  granted  a  leave  of  absence  until 
December  ist.  The  work  connected  with  the  super- 
intendent's office  will  fall  to  Trainmaster  W.  P. 
Larcey  and  Master  Mechanic  E.  B.  Kirk.  Mr.  Kirk 
will  remove  to  Grand  Rapids  from  Milwaukee. 
Previous  to  his  obtaining  the  position  from  which 
he  has  just  resigned,  he  was  superintendent  of  the 
street-railwav    svstem    of    Jacksonville,    111. 

C.   G.   W. 


Northwestern  Notations. 

Minneapolis,  October  23. — The  street-car  company 
at  Duluth,  Minn.,  has  been  greatly  improving  the 
street-car  service  to  West  Duluth,  and  the  equip- 
ment is   now    up  to   the  demands   of   the   service. 

The  Iowa  City  (Iowa),  Davenport  and  Muscatine 
Interurban  Railway  Company  has  been  incorporated 
with  a  capital  stock  of  $1,500,000.  This  will  be  a 
portion  of  the  proposed  line  between  Chicago  and 
Des  Moines.  H.  R.  Berry  of  Iowa  City  is  president 
and  M.  Remley,  secretary. 

A  company  will  be  formed  at  Essex,  Iowa,  for  the 
purpose  of  putting  in  an  electric-light  system. 

The  Iowa  City  (Iowa),  Kalona  and  Washineton 
Interurban  Railway  Company  has  let  the  contract 
for  the  survey  of  the  proposed  line.  Work  on  the 
survey  w-iil  be  commenced  at  once. 

The  officers  of  the  Duluth  (Minn.)  and  Iron 
Range  railway  have  been  making  an  investigation 
and  declare  that  the  proposed  plan  of  furnishing 
power  for  the  road  by  the  Great  Northern  Power 
Company  is   entirely  feasible. 

J.  B.  Collins  has  been  granted  a  20-year  franchise 
for    an    electric-light   plant   at   Wessington    Springs, 

The  promoters  of  the  Council  Bluffs  (Iowa), 
Tabor  and  Southern  Electric  Railway  are  now  in 
the  East  negotiating  the  sale  of  bonds.  It  is  thought 
that  there  will  be  no  trouble  in  finding  a  purchaser. 

The  contract  for  the  electric  wiring  of  the  new 
Mercy  Hospital  at  Dubuque,  Iowa,  has  been  let 
to   E.   P.    Smith. 

Contracts  are  now  being  let  for  the  grading  of  the 
new  electric  line  of  the  Omaha  (Neb.),  Lincoln  and 
Beatrice    Electric    Railway    Company. 

■The  people  of  Neenah,  Wis.,  will  vote  on  a  propo- 
sition to  put  in  a  municipal  electric-lighting  plant 
at   a   cost  of  about   $30,000. 

O.  B.  Joerns,  who  is  working  on  the  maps  for 
the  Fond  du  Lac  (Wis.)  east-shore  interurban  line, 
will  have  them  finished  by  October  31st.  R. 


PERSONAL. 


Mr.  R.  H.  Budd  of  Northfield,  Minn.,  has  been  ap- 
pointed manager  of  the  Western  Union  Telegraph 
office  at  Crookston,  in  the  place  made  vacant  by 
the   resignation   of  R.   T.   Gorman. 

Mr.  George  W.  Colles,  M.  Am.  Soc.  M.  E,,  has 
resigned  his  position  as  chief  engineer  of  Marion 
&  Marion,  JVl'ontreal,  and  has  opened  an  office  as 
consulting  mechanical  and  electrical  engineer  in 
Milwaukee,  Wis. 

James  P.  Clark  has  been  appointed  general  man- 
ager of  the  Wabash-Logansport  (Ind.)  traction  lines 
and  the  Fort  Wayne  city  lines  with  jurisdiction  over 
the  Fort  Wayne  and  Southwestern  road.  This 
movement  completes  the  merger  of  these  systems 
\vith    the    McCulloch   system. 

Mr.  R.  J.  Russell,  well  known  as  assistant  man- 
ager of  sales  for  the  Wagner  Electric  Manufacturing 
Company  of  St.  Louis,  has  accepted  a  position  as 
business  and  sales  manager  of  the  H.  E.  Lindsey 
Electrical  Supply  Company  of  St.  Louis.  This  insti- 
tution not  only  handles  electrical  supplies,  but  also 
manufactures  alternating-current  ceiling  fans.  Mr. 
Russell's  experience  and  knowledge  of  the  electrical 
business  should  stand  the  Lindsey  Electrical  Supply 
Company  in  good   stead. 

The  London  correspondent  of  the  Western  Elec- 
trician writes;  "All  the  papers  here  are  pointing 
out  that  the  Hon.  Alfred  Lyttelton,  who  has  suc- 
ceeded Mr.  Chamberlain  at  the  Colonial  Office,  pos- 


sesses an  exceptional  knowledge  of  electrical  matters 
for  a  cabinet  minister.  In  addition  to  being  con- 
cerned in  a  number  of  electrical  legal  actions  and 
arbitrations,  he  was  the  arbitrator  between  the  Met- 
ropolitan and  the  Metropolitan  District  Railway 
Companies  when  no  mutual  agreement  could  be 
arrived  at  as  to  the  system  of  traction  which  should 
be  adopted  upon  the  Inner  Circle  Railway.  As  is 
well  known,  he  decided  in  favor  of  low-tension  con- 
tinuous   currents." 


ELECTRIC  LIGHTING. 

A  large  electric-light  plant  is  to  be  installed  at 
Fort  Baj'nard,  Mexico. 

The  Lynch  Milling  and  Power  Company  of  Lynch, 
Neb.,  has  perfected  plans  for  installing  an  electric- 
light  plant. 

City  Recorder  G.  R.  Lowe  of  Buena  Vista,  Ga., 
announces  that  the  city  is  desirous  of  letting  a 
franchise  for  the  installation  of  an  electric-light 
plant. 

A  franchise  has  been  granted  to  W.  G.  Smith  and 
C.  F.  Walker  for  the  construction  of  an  electric- 
light  plant  at  Halls,  Tenn.  A  company  has  been 
organized   to   carry   out  the  plans. 

A  plan  for  improving  the  electric-light  plant  at 
Jamestown,  N.  Y.,  by  the  addition  of  new  machin- 
ery has  been  approved  by  the  mayor.  About  $40,- 
000  is  to  be  spent  in  improvements. 

St.  Paul,  Minn.,  has  appropriated  $20,000  for  the 
purchase  of  lamp-posts  for  electric  lights.  Corpo- 
ration Counsel  James  Michael  has  been  ordered  to 
advertise  for  bids  foi   furnishing  the  posts. 

By  the  aid  of  400  incandescent  lights  wdiich  have 
been  strung  around  the  gridiron  at  Ferry  Field, 
Coach  Yost  of  the  University  of  Michigan  football 
squad  is  now  able  to  keep  his  men  out  after  dark. 

The  Commercial  Club  of  Winfield,  Kan.,  has  rec- 
ommended a  resolution  to  vote  on  the  question  of 
issuing  bonds  by  the  city  in  the  amount  of  $35,000,  to 
be  used  for  the  installation  of  a  municipal  electric- 
light   plant. 

The  City  Council  of  Culiacan,  state  of  Sinaloa, 
Mexico,  will  receive  bids  until  December  31st  for 
electric-light  service  for  the  city  for  a  term  of  not 
less  than  five  years.  Louis  F.  Molino  has  the  mat- 
ter in  charge. 

The  City  Council  of  Shelbyville,  111.,  has  decided 
to  operate  the  electric-light  plant  recently  turned 
over  to  the  city  by  H.  B.  Trout.  It  is  also  planned 
to  enlarge  the  plant  at  a  cost  of  $8,000,  and  until 
this  is  done  the  city  will  be  in  darkness. 

Blackfoot,  Idaho,  was  illuminated  for  the  first  time 
with  electric  lights  a  few  nights  ago  from  current 
transmitted  from  the  power  plant  at  American  Falls, 
wbich  has  been  supplying  Pocatello  with  electricity 
for  several  weeks.  The  work  on  the  construction 
of  the  line,  which  extends  a  distance  of  50  miles, 
was  begun  early  last  June. 


ELECTRIC  RAILWAYS. 

An  ordinance  entitling  the  Freeport  Railway,  Light 
and  Power  Company  to  construct,  maintain  and  op- 
erate an  electric  street  railway  in  the  city  of  Freeport, 
111.,   has  been  passed  by  the  City  Council. 

An  electric  railway  is  projected  to  connect  the 
towns  between  .^nton  and  Neville,  Tenn.,  a  distance 
of  18  miles,  by  the  Shelby  County  Traction  Com- 
pany, which   has  filed  its  charter  at   Memphis. 

A  commission  of  the  municipal  council  of  Paris, 
France,  has  decided  that  no  trolleys  can  be  estab- 
lished except  in  the  outlying  districts  where  "they 
can  interfere  neither  with  the  public  safety  nor  the 
beauty  of  the  landscape." 

It  is  reported  that  the  receiver  for  the  Hampton 
Roads  (Va.)  Railway  and  Electric  Company  will 
be  discharged  in  a  few  days,  and  that  plans  for  re- 
organization of  the  company  practically  are  com- 
plete. It  is  thought  that  R.  I.  A.  Mason  of  Hamp- 
ton, who  has  been  acting  as  receiver  for  the  company, 
will  be  elected  president,  and  that  the  time  for 
completion  of  the  road  will  be  extended. 

A  new  electric  railway  will  be  built  by  the  Paden 
City.  MJddlebourne  and  Salem  Railway  Company 
of  Paden  City,  W.  Va.  The  road  will  extend 
through  the  counties  of  Wetzel,  Tyler,  Doddrige  and 
Harrison  in  West  Virginia  and  will  have  several 
branches  from  the  main  line.  Robert  Miller,  general 
manager  of  the  Wetzel  and  Tyler  Railway  Company 
of  Paden  City  is  interested  in  the  new  road. 

Farmers  in  the  vicinitj  of  Sulphur  Springs,  Ind., 
who  are  asking  what  is  considered  unreasonably 
high  prices  for  a  right-of-way  through  their  prop- 
erty for  the  Anderson-Newcastle  branch  of  the  Union 
Traction  Company's  electric-railway  system  are  said 
to  be  regretting  the  stand  they  have  taken.  Repre- 
sentatives of  Cadiz.  Ind.,  have  offered  the  traction 
officials  a  free  right-of-way  and  a  bonus  of  $500 
to  build  the  line  through  Cadiz,  and  it  is  probable 
the  company  will  abandon  the  Sulphur  Springs  route. 

The  West  and  South  Town  Street  Railroad  Com- 
pany, the  Chicago  General  Railway  Company,  and 
the  Chicago  Midland  Transit  Company  jointly  have 
borrowed   $600,000   from  the   Wisconsin   Trust   and 
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Security  Company  of  Milwaukee.  As  security  the 
railroad  companies  filed  a  trust  deed  on  all  their 
properties,  real  and  personal.  The  loan  is  in  the 
form  of  600  $1,000  bonds  of  the  Chicago  Midland 
Transit  Company  at  four  per  cent.  The  deed  states 
the  purpose  is  to  carry  out  the  objects  of  the 
organizations. 

Among  the  plans  of  the  St.  Louis  Food  Product 
Company,  now  forming,  with  a  proposed  capital  of 
$5,500,000,  to  control  the  dairy  and  bread  business 
of  St.  Louis,  is  the  building  of  a  new  trolley  line 
to  be  at  least  partially  owned  by  itself,  and  which 
is  planned  to  traverse  what  it  terms  the  "heart  of 
the  finest  dairy  country  around  St.  Louis."  The 
line  is  to  be  used  by  the  company  to  transport  milk 
to  St.  Louis,  thereby  saving  to  itself  large  sums 
now  expended  by  the  different  companies  in  bringing 
their  shipments  to  this  market. 

The  Italian  iVIediterranean  Railway  Company  is 
reported  to  have  concluded  an  agreement  with  an 
international  financial  syndicate  for  the  purpose  of 
making  investigations  in  order  to  place  before  the 
government  a  scheme  for  the  construction  of  an 
electric  railway  between  Rome  and  Naples.  The 
existing  steam  line  connecting  the  two  cities  is  154 
miles  in  length,  but  the  proposed  new  railway  would 
only  be  129  miles  long.  It  is  estimated  that  the  cost 
of  constructing  the  railway,  which  would  be  equipped 
on  the  third-rail  system,  would  amount  to  about  $20,- 
000,000. 

A  runaway  electric  car  on  the  Joliet  and  Chicago 
electric  railway  left  the  track  at  a  curve  at  the  foot 
of  a  steep  grade  in  Joliet  recently,  and  crashed 
through  a  frame  dwelling  house,  completely  de- 
stroying it.  A  man  who  was  standing  by  the  side 
of  the  track  at  the  foot  of  the  hill,  was  picked  up 
by  the  fender  on  the  car,  and  his  mutilated  body 
was  later  found  in  the  basement  of  the  building. 
The  motorman  who  was  taken  with  a  fainting  spell 
and  thereby  lost  control  of  his  car,  was  uninjured. 
having  fallen  from  the  car  before  the  crash  came. 
Two  other  occupants  of  the  car  jumped  and  were 
but    slightly    injured. 

The  Danville  (111.)  Commercial  News,  speaking 
of  the  formal  opening  of  the  Danville,  Urbana  and 
Champaign  electric  railway  says :  "All  who  passed 
over  the  road  were  astonished  to  find  a  new  road 
bed  in  such  excellent  condition,  and  the  movement 
of  the  cars  so  speedy  and  smooth.  There  are  some 
deep  cuts  and  high  fills  which  were  made  at  great 
cost.  The  scenery  in  some  regions  is  equal  to  that 
in  Pennsylvania,  and  is  especially  beautiful  at  this 
time  of  year.  The  road  runs  through  a  thickly  set- 
tled country,  rich  and  growing  richer;  the  land  is 
selling  at  very  high  prices  and  much  of  it  is  not  to 
be  bought  at  all,  the  holders  refusing  to  put  a  price 
on  it." 


AUTOMOBILES. 

The  World's  Fair  Automobile  Company  has  al- 
ready begun  the  operation  of  an  electric-omnibus 
line  in  the  fair  grounds.  Nine  vehicles,  each  seating 
12  passengers,  are  in  use. 

After  a  trip  of  6,670  miles  in  an  automobile,  Mr. 
and  Mrs.  Charles  J.  Glidden  have  returned  to  Bos- 
ton. On  June  i6th  they  started  for  an  extended 
trip  through  Europe.  The  trip  is  perhaps  the  most 
remarkable  ever  accomplished,  not  only  in  the  num- 
ber of  miles  traversed  and  the  country  through  which 
it  was  made,  but  from  the  fact  that  not  once  was 
the  big  car  in  a  machine  shop  for  repairs.  Fifteen 
countries  were  passed  through ;  the  car  was  driven 
across  the  Arctic  circle  in  Sweden,  being  the  first 
automobile  to  penetrate  that  region ;  the  Glidden 
party  was  390  hours,  or  54  days  on  the  road,  during 
which   time  rain   fell   for   77   hours. 


POWER  TRANSMISSION. 

Waterpower  rights  on  the  Sebasticook  River,  near 
Waterville,  Maine,  have  been  purchased  by  A.  F. 
Gerald  of  Fairfield,  Maine,  who  proposes  to  spend 
$50,000  in  development. 

The  Lexington  (S.  C.)  Power  Company  is  having 
plans  prepared  and  will  probably  call  for  bids  about 
January  ist  for  the  proposed  waterpower  electrical 
plant,  which  is  to  employ  six  1,500-kilowatt  gener- 
ators. 

Senator.  W.  A.  Clark  of  Butte,  Mont.,  has  applied 
to  the  stat'^  ehgineer  of  Idaho  for  the  privilege  of 
diverting  the  waters,  of  the  Snake  River  at  Sho- 
.shone.  Falls  for  the  generation  of  electrical  power. 
The  capital  stock  of  the  incorporation  will  be  $5,000,- 
000,  and  the  plans  filed  with  the  engineer  show  that 
the  proposed  plant  will  be  one  of  the  largest  in  the 
United  Slates.  The  purpose  is  to  construct  an  elec- 
tric railway  from  Boise  to  the  Boise  basin,  and 
the  plant  will  have  a  sufficient  capacity  to  transmit 
power  as  far  as  the  Wolf  River  section,  Ogden,  and 
even   Salt   Lake  City,   Utah. 

At  the  Nimshew  power  house  of  the  Valley  Coun- 
ties Power  Company,  a  sub-company  of  the  Cali- 
fornia Gas  and  Electric  Corporation,  the  first  two 
machines  have  begun  operation,  feeding  into  the 
transmission  line  of  the  Bay  Counties  Power  Com- 
pany. The  power  house  is  located  in  the  Butte 
Creek  Canyon,  24  miles  from  Chico.  The  available 
total  head  of  water  is  1,531  feet,  taken  down  in  one 
pipe  line  6,200   feet  long,  and  tapering  in   three  sec- 


tions, from  30  to  28%  inches  diameter.  Within  the 
power  house  the  pipe  terminates  in  a  Y,  each  branch 
of  the  Y  supplying  a  3,700-horsepower  waterwheel, 
the  largest  ones  operated  as  yet  by  one  single  jet 
of  water.  The  generators  are  of  the  Stanley  Electric 
Company's  make,  the  rotary  element  mounted  on  one 
single  shaft  with  the  waterwheel ;  the  entire  hydro- 
electric unit  runs  in  two  bearings,  the  rotary  element 
of  the  generator  between  the  bearings,  and  the  water- 
wheel overhung.  Each  waterwheel  is  provided  with 
a  Doble  patented  needle-regulating  deflecting  nozzle 
and  hydraulically  operated  piston  gate,  a  Lombard 
type-D  governor,  with  electric  speed  controller  taking 
care  of  the  sudden  fluctuations  of  the  load  by  de- 
flecting the  nozzle,  whereas  the  regulating  needle  is 
operated  by  hand  and  set  according  to  the  average 
load  of  the  respective  hours  of  the  day.  The  hy- 
draulic machinery,  including  shaft,  bearings  and 
gates,  was  designed  and  built  by  the  ."^bner  Doble 
Company  of  San  Francisco. 


SOCIETIES  AND  SCHOOLS. 

About  $20,000  is  to  be  expended  on  the  new  power 
house  soon  to  be  erected  on  the  grounds  of  the 
University  of  Indiana. 

The  executive  committee  of  the  National  Municipal 
League,  at  a  meeting  held  in  Philadelphia  on  October 
22d,  decided  to  hold  the  next  annual  meeting  of 
that   organization   in   Chicago   next  April. 

A  mass  meeting  was  recently  held  by  the  mem- 
bers of  the  faculty,  students  and  others  interested 
in  the  Kansas  University  and  it  was  decided  to 
ask  the  state  Legislature  to  appropriate  a ,  sum  sufii- 
cient  to  erect  a  new  engineering  building  and  install 
better  equipment  in  the  university  at  Lawrence. 
The  attendance  of  the  school  has  increased  nearly 
75  per  cent,  this  year,  and  the  present  building  will 
not  accommodate  the  students. 


PUBLICATIONS. 


The  Weston  &  Sewell  Axle  Light  System  of  Perth, 
Ont,  is  sending  out  a  small  circular  pertaining  to 
its  pneumatic  electric  axle-light  system,  giving  a 
short  description  of  the  mechanism,  with  drawings. 

A  list  of  belted  direct-current  generators  manu- 
factured by  the  Fort  Wayne  Electric  Works,  Fort 
Wayne,  Ind.,  and  in  use  in  difi^erent  parts  of  the 
country  is  contained  in  Bulletin  No.  1048.  The  com- 
pany is  also  sending  out  a  small  catalogue  of  parts 
of  its   direct-current   series    "Form   C"    arc   lamps. 

A  line  of  small  motors,  including  machines  from 
one  quarter  to  three  horsepower,  intended  for  in- 
dividual drive  for  machine  tools  is  illustrated  and 
described  in  Bulletin  No.  38,  issued  by  the 
Crocker-Wheeler  Company  of  Ampere,  N.  J.  Some 
fixtures  are  shown  of  machines  with  the  motors 
mounted,  also  illustrations  of  the  different  parts  of 
the  motors.  Attention  is  called  to  the  number  of 
sizes  and  variety  of  outputs  enabling  almost  any 
conditions  wdrere  small  power  is  necessary  to  be 
met   with    with  a   high   degree   of   economy. 

"The  Light  That's  Right"  is  the  title  of  the  first 
catalogue  issued  by  the  Standard  Electrical  Manu- 
facturing Company  of  Niles,  Ohio.  This  is  a  new 
concern  which  manufactures  a  full  line  of  incandes- 
cent lamps  of  the  usual  candlepowers,  besides  a 
variety  of  smaller  lamps  for  decorative  purposes  in 
various  odd  shapes.  Globes  and  lamp  sockets  are 
also  produced  by  the  company.  These  different 
articles  are  described  in  catalogue  No.  i,  which  is 
of  attractive  design,  bearing  a  rather  unique  repre- 
sentation of  an  incandescent  lamp  on  the  cover  at- 
tached to  a  lamp  circuit  of  silk  cord  passing  around 
the  margin. 

Some  interesting  and  instructive  literature  is  be- 
ing sent  out  by  the  American  Blower  Company  of 
Detroit.  Mich.  Two  catalogues  describe  in  detail 
the  "ABC"  mechanical-draft  apparatus  and  are  well 
illustrated  with  pictures  of  the  machinery,  which 
includes  induced-draft  plants,  forced-draft  plants, 
mechanical-draft  apparatus  and  horizontal  and  ver- 
tical engines  for  driving  the  fans.  The  fan  blades 
are  of  steel  and  are  either  full  housed  or  three-quar- 
ter housed  in  sheet-iron  casings.  One  special  type 
of  fan  is  used  especially  for  mines.  A  neat  circular 
also  contains  some  pictures  and  short  descriptions 
of  large  factories  and  buildings  of  various  kinds 
which  are  supplied  with  American  Blower  apparatus. 

A  handsome  and  elaborate  catalogue  has  been  is- 
sued by  the  Dayton  Manufacturing  Company  of 
Dayton,  Ohio.  The  catalogue  describes  the  uses  of 
Silvey  electric-light  apparatus  for  railway  cars.  The 
pages  are  12  by  nine  inches,  and  there  are  in 
all  27  full-page  illustrations  (halftones  in  brown 
tint)  of  Pullman  coaches,  whole  trains,  baggage  and 
express  cars,  etc.,  where  the  lighting  system  is 
installed.  There  are  also  shown  the  apparatus  for 
charging  the  accumulators,  the  batteries  themselves, 
the  battery  trucks  and  exterior  views  of  charging 
stations.  The  text  treats  first  of  the  history  of 
car  lightings  followed  by  a  discussion  on  the  ttiod- 
ern  practice  of  train  lighting  by  electricity,  the  ar- 
rangement of  the  batteries,  their  charging  and 
handling,  etc.  Several  pages  are  also  given  up  to 
descriptions  of  small  electric  fixtures  of  various  de- 
signs which  find  ready  application  about  the  trains. 

"Commutator  Construction,"  by  William  Baxter, 
Jr.,  is  one  of  a  series  of  papers  (No.  3)  published 
by  the    Derry-Collard    Company  of  New   York  city. 


The  paper  is  very  well  executed,  both  as  to  the  print- 
ing and  the  clearness  of  the  illustrations,  and  the 
reading  matter  contains  valuable  information  on  the 
construction  of  the  commutator.  There  are  23  pages 
given  up  to  the  subject,  with  39  illustrations.  De- 
tails of  commutator  parts  are  shown,  and  the  manner 
of  insulation  and  the  various  shapes  of  segments  are 
clearly  set  forth.  Part  of  the  paper  deals  with  the 
repairing  of  commutators.  Anyone  reading  this 
paper  on  commutator  construction  will  find  the  sub- 
ject as  thoroughly  covered  as  in  most  textbooks 
dealing  with  the  construction  of  dynamo  parts. 


TELEGRAPH. 


The  Alaska  cable  from  Juneau  to  Sitka  has  been 
completed  and  an  office  established  at  the  latter  city. 
The  Burnside  has  left  Sitka,  paying  out  cable  south. 
She  probably  has  enough  cable  remaining  to  lay  a 
400-mile  stretch  toward  Seattle.  Wash.,  the  terminus. 

A  statement  presented  at  the  annual  meeting  of 
the  Great  Northwestern  Telegraph  Company  at  To- 
ronto, Canada,  showed  that  the  year  ended  June 
30th  was  the  most  prosperous  in  the  history  of  the 
company.  Officers  and  directors  were  elected  as 
follows:  President,  H.  P.  Dwight;  vice-president, 
Adam  Brown;  general  manager,  Isaac  McMichael ; 
secretary-treasurer,  George  D.  Perry;  auditor,  A.  C. 
McConnell ;  directors,  Richard  Fuller,  A.  S.  Irving, 
VV.  C.  Matthews,  James  Hedley,  H.  N.  Baird,  Col. 
R.  C.  Clowry  and  Hon.  William  McDougall. 


SPACE    TELEGRAPHY. 

The  Marconi  system  of  space  telegraphy  has  been 
inaugurated  between  Peking,  China,  and  the  coast. 
Several  Chinese  officials  who  were  present  at  the 
sending  of  the  first  message  were  highly  pleased  with 
the  results. 

The  plant  of  the  Pacific  Wireless  Telegraph  Com- 
pany at  Port  Townsend,  Wash.,  has  been  opened 
to  the  public.  The  initial  messages  were  sent  be- 
tween Fort  Casey,  on  Whidby  Island,  and  the  Port 
Townsend  I  station,  and  the  apparatus  worked  satis- 
factorily,   it   is  said. 

The  Western  of  France  and  the  London,  Brighton 
and  South  Coast  Railway  Companies  are  about  to 
establish  space-telegraph  service  between  England 
aiid  France.  Stations  are  now  being  equipped  at 
Newhaven  and  Dieppe.  Some  of  Marconi's  early 
space-telegraph  experiments  were  conducted  between 
England  and  France,  across  the  Straits  of  Dover, 
but  for  some  reason  no  attempt  has  ever  been  made 
to  establish  commercial  service  across  this  narrow 
strip    of    water. 


MISCELLANEOUS. 


Arrangements  have  been  made  for  the  installation 
of  the  telegraphic  block-signal  system  on  the  entire 
system  of  the  Illinois  Central  Railroad.  It  is  esti- 
mated that  the  cost  of  the  improvement  will  reach 
$1,000,000.  According  to  the  present  intentions  of 
the  executive  officials  of  the  company,  the  entire 
main  line,  about  3,000  miles,  will  be  blocked  as  fast 
as  possible,  and  it  is  expected  three  years  will  be 
consumed  in  completing  the  work. 

The  Federal  Court  of  Appeals  has  rendered  a  de- 
cision upholding  the  validity  of  the  Bradley  patents 
for  the  smelting  of  aluminum  by  electricity.  The 
decision  was  given  in  a  suit  brought  by  the  Electric 
Smelting  and  Aluminum  Company  of  Cleveland 
against  the  Pittsburg  Reduction  Company,  which 
latter  company  has  plants  at  Niagara  Falls  and  Mas- 
sena,  N.  Y.  The  decision  carries  with  it  an  injunc- 
tion restraining  the  Pittsburg  Reduction  Company 
from  the  use  of  the  process  and  orders  an  accounting 
of  profits  for  the  time  the  processes  have  been  em- 
ployed,  which   is  about  12  years. 

George  F.  Tinkham  of  Cleveland,  Ohio,  has  in- 
vented and  patented  a  hydro-carbon  device  for  in- 
creasing the  efficiency  of  a  brick  furnace.  By  means 
of  this  device  steam  is  taken  from  the  boiler  and 
conducted  through  the  fire-brick  setting  to  the  fur- 
nace. It  is  asserted  by  the  inventor  that  the  steam 
is  superheated  and  then  broken  up  into  its  elements, 
hydrogen  and  oxygen.  This  superheating  is  ac- 
complished by  the  intense  heat  of  the  incandescent 
fire-brick  and  by  flowing  from  a  three-fourths-inch 
pipe  through  small  holes  five  twenty-seconds  of  an 
inch  in  diarneter,  Mr.  Tinkham  is  a  graduate  of  an 
the  American  School  of  Correspondence  of  Chicago. 


TRADE  NEWS. 


Francis  Granger  of  New  York  city  has  been  ap- 
pointed the  sole  New  Y'ork  representative  of  the 
L.  B.  Allen  Company  of  Chicago,  111.,  manufacturer 
of  soldering  sticks  and  other  products. 

The  H.  P.  White  Company  of  Wayne  Junction, 
Philadelphia,  will  be  the  Pennsylvania  representative 
of  McLeod.  Ward  &  Co.,  New  York  city,  manufac- 
turers of  the  Kinsman  desk  specialties. 

C.  M.  Fox  has  sold  his  interest  in  the  firm  of 
.Wood  &  Fox,  electricians,  6g  South  Broadway.  Au- 
rora, 111.,  to  N.  M.  Green.  The  new  firm  will  con- 
tinue the  business  at  the  same  location. 

John  B.  Sllnn  has  recently  purchased  the  electric 
supply  and  construction  business  from  J.  S.  Daily, 
proprietor  of  the  Chillicothe  (111.)  electric-light  and 
waterworks.     Mr.  Slinn  will  conduct  the  business,  in 


October  31,   1903 


WESTERN    ELECTRICIAN 


343 


connection  with  his  plumbing  and  heating  business 
in  Chillicothe.  Mr.  Daily  will  confine  himself  to 
the  operation  of  his  water  and  light  plant. 

The  Sparta  (111.)  Gas  and  Electric  Company,  be- 
ing about  to  install  a  new  plant  at  \'iola,  111.,,  is  in 
the  market  for  weatherproof  wire  as  follows :  No. 
0,  2,740  pounds;  No.  4.  1,830  pounds;  No.  C,  510 
pounds;  No.  S,  86  pounds;  No.  10,  400  pounds; 
No.  12,  160  pounds.  The  Sparta  company  is  also 
in  the  market  for  one  60-kilowatt,  220-volt,  direct- 
current  generator  of  the  belted  type  and  14,000  feet 
of   rubber-covered   No.    14   wire. 

.A..  D.  Chandler  has  been  appointed  to  represent 
the  American  Asphaltum  and  Rubber  Company, 
Woman's  Temple,  Chicago,  in  that  branch  of  its 
business  appertaining  directly  to  electrical  manufac- 
ture. This  company  makes  rubber  compounds  and 
rubber  paints,  .and  has  made  a  great  success  of  the 
business,  with  a  factory  at  Grand  Crossing.  Mr. 
Chandler  will  have  direct  charge  of  the  selling  of 
the  company's  insulating  compounds  for  wire  and 
cable  manufacture,  and  will  also  pay  considerable 
attention  to  the  demand  for  liis  company's  products 
in  the  telephone-conduit  field.  As  Mr.  Cliandlcr 
brings  to  the  American  Asphaltum  Rubber  Company 
long  experience  with  electrical  people  and  compre- 
hensive knowledge  of  the  electrical  trade,  he  should 
prove  a  valuable  acquisition. 

President  E.  B.  Overshiner  of  the  Swedish-.\mer- 
ican  Telephone  Company  of  Chicago  recently  con- 
cluded in  New  York  the  organization  of  the  new 
United  States  Trust  and  Savings  Bank  of  Chicago. 
It  is  stated  that  a  number  of  prominent  New  York- 
ers subscribed  for  stock,  r.mon.g  the  more  prominent 
of  whom  is  Mr.  Daniel  G.  Reid,  who  will  be  one 
of  the  bank's  directors.  The  capital  stock  of  the 
new  bank  is  $1,000,000.  with  a  surplus  of  $250,000. 
The  bulk  of  this,  -\Ir.  Overshiner  states,  has  already 
been  subscribed.  Mr.  Reid  is  well  known  among 
Wall  Street's  young  financiers ;  he  is  a  member  of 
the  board  of  directors  of  the  United  States  Steel 
Corporation,  chairman  of  the  executive  committee 
of  the  Rock  Island  system  and  vice-president  of 
the  Liberty  National  Bank  of  New  York.  Mr.  E. 
B.  Overshiner  is  well  known  to  the  Independent 
telephone  people  of  the  United  States.  He  has  been 
in  Chicago  about  four  years,  and  he  started  the 
Swedish-American  Telephone  Company  with  a  ca- 
pacity of  five  to  10  telephones  a  week.  As  an  evi- 
dence of  his  push,  energy  and  enterprise  it  is  now 
stated    that    the    Swedish-.Vmerican    factory    has    a 


capacity  of  150  to  200  telephones  a  day  and  gives 
employment  to  about  300  people.  With  such  ener- 
getic and  experienced  men  as  Messrs.  Reid  and 
Overshiner  <at  the  helm  of  the  organization,  it  is 
probable  that  the  new  United  States  Trust  and 
Savings  Bank  of  Chicago  will  not  be  long  in  coming 
well  to  the  front  among  western  financial  institu- 
tions. 


BUSINESS. 


Mr.  Warren  Ripple,  president  of  the  J.  Lang 
Electric  Company  of  Chicago  is  on  a  visit  to  St. 
Louis,  taking  care  of  various  interests  of  his  com- 
pany there. 

The  Ewing-Merkle  Electric  Company  of  St.  Louis, 
Mo.,  wishes  to  keep  before  the  public  the  good 
qualities  and  high  efficiency  of  the  Brj'an-Marsh 
Imperial  lamps.  It  asserts  that  a  vital  step  has  been 
taken   in  lamp  manufacture. 

For  the  first  time  in  the  history  of  its  pole  busi- 
ness, the  Maltby  Lumber  Company  of  Bay  City, 
Mich.,  finds  its  stock  running  low  on  certain  sizes 
this  fall.  This  sometimes  happens  in  the  spring,  be- 
fore the  poles  are  out  of  the  woods,  but  is  unprec- 
edented at  this  time  of  the  year.  Of  course,  the 
scarcity  is  only  temporary,  and  will  not  affect  the 
filling  of  orders,  but  it  illustrates  the  rapid  growth 
of  the  cedar-pole  business,  even  during  the  supposedly 
dull   season. 

From  the  A.  Garrison  Foundry  Company  of  Pitts- 
burg, Pa.,  orders  have  been  recently  received  for 
19  Stow  multi-speed  motors  of  four,  six,  eight  and 
lo-horsepower  capacity,  to  be  applied  chiefly  to  the 
driving  of  roll  lathes.  The  Stow  Manufacturing 
Company,  which  is  addressed  at  Binghamton,  N.  Y., 
has  recently  issued  a  new  illustrated  bullefrin,  show- 
ing this  motor  applied  to  various  machine  tools, 
power  pumps,  and  other  apparatus  requiring  vari- 
able-speed drive,  and  will  be  pleased  to  mail  a  cop^' 
to  anyone  interested. 

The  H.  T.  Paiste  Company  of  Philadelphia  re 
ports  gratifying  sales  for  its  three-screw  fixture 
socket.  The  advantage  of  this  socket  is  its  holding 
together  under  all  sorts  of  strains  in  places  such  as 
trolley  and  railway  cars,  where  some  such  extra 
fastening  is  necessary.  This  company  has  just  com- 
pleted shipment  of  its  large  order  from  the  United 
States  government  printing  office.  Washington,  D.  C. 
This  contract  particularly  specified  these  three-screw 


lixture  sockets  as  being  able  to  stand'  the  vibration 
of  the  building,  due  to  the  running  of  large  presses. 

The  Pierson  Electric  Company,  83  and  85'  Lake 
Street,  Chicago,  notes  that,  aside  from  a 'flourishing 
electrical  repair  business,  it  is  having  a  fine  trade 
in  second-hand  electrical  apparatus,  of  which  jt 
handles  all  kinds.  Though  the  company  rec(;ntly 
moved  to  larger  quarters,  it  finds  that  it  is.  rapiflly, 
outgrowing  its  present  space,  which  fact  it  attr.ibutes 
largely  to  an  earnest  eft'ort  to  give  satisfactory'  serv- 
ice in  all  cases. 

.\  Fort  Wayne  30-kilowatt  Type  A  transformer 
behaved  very  creditably  on  one  of  the.  lines  of  the 
East  Chicago  lighting  station  during  a  recent  severe 
electrical  storm.  A  sharp  discharge  was  followed 
by  darkness  on  the  line.  The  trouble  was  traced- 
to  this  transformer,  and  it  was  cut  out  asappSr- ■ 
cntly  useless.  The  next  day  an  examination  showed 
the  primary  connecting  block  inside  the  case  much 
blackened  and  the  connections  burned  away,  the 
lightning  discharge  having  leaped  from  the  connec- 
tion clips  to  the  iron  strap  supporting  the  porcelain 
block,  a  distance  of  about  three  inches.  A  number 
of  Type  A  transformers  woimd '  for  lower  voltage 
which  had  successfully  passed  through  many  similar 
storms,  being  in  service,  the  connection  block  was 
replaced  and  connected  into  circuit.  Upon  testing" 
for  weak  insulation,  the"transformer  windings  proved 
absolutely  uninjured. 

President  C.   C.  Warren   of  the   Warren   Electric 
Manufacturing  Company  of  Sandusky,  Ohio,  or,  on 
the  Great  Lakes,   Commodore  C.  C.   Warren  of  the 
Inter-Lake    Yachting    Association,    stopped    ovei-    if) 
Chicago   last    week   for   several   days.     Mr.    Warren  ' 
is  making  a  tour  of  several  weeks  through  the  more  ' 
prominent   cities    of  the   West    and    Southwest.     He' 
has   only    recently    returned    from    a    visit   to  .  ^ew 
York  and  will  make  his  ne.xt  stop  in  St.  Louis..    In-- 
cidentally,   it   may   be   stated   that   the   Wemco,   Mr. 
Warren's   yacht,    named   after   the    Warren    El'etttic 
Manufacturing  Company,   which    distinguished/ ifsm\, 
as  the  winning  yacht  of  its  class  during  the  regattaV^ 
of  the  last   two  years,   again   won  an   exciting  rice  '■ 
at   the  regatta   oiT   Detroit   in   September.    yWhen"  it 
will  be  remembered  that  during  the  last  Ihter^Lak^ 
re.gatta  at  Put-in-Bay  a  yacht  that  had  beeii   espe- 
cially built  to  beat  the  \Vemco,   was  pitted  against 
it,  yet  the  Wemco  won  in  a   walk,  it  can  easily  be 
understood  that  Mr.   Warren  has  a  justifiable  pri'de 
in   thus    retaining  the  yachting  championship  of  the 
lakps. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


741,613.  Third-rail  Conductor.  Frank  T.  Bailey  and 
Charles  S.  Mickey,  Baltimore,  Md.  Application 
filed   March  4,  1903. 

Channeled  insulating-blocks  containing  electrical  con- 
ductors are  supplied  with  tie-clamps  adapted  for  at- 
tachment to  the  ties  of  a  railway  and  having  recesses  tn 
receive    the    conductor-carrying    blocks. 

741.622.  System  of  Wireless  Telegraphy.  Sidney  G. 
Brown,  Bournemouth.  England.  Application 
filed  January  23,   1900, 

Essentially  the  apparatus  consists  of  a  receiving  in 
strument,  a  coherer  and  a  battery  in  the  receiver^circuit. 
The  wave-receiving  device  is  combined  with  a  reticulated 
metallic  parabolic  mirror  composed  principally  of  vertical 
wires  and   placed  behind   the   wave-receiving   device. 

741.623.  Electric  Shoe.  John  S.  Busky,  Jr.,  New 
York,   N.   Y.     Application  filed  July    18,   1903. 

Electrodes  from  a  small  primary  battery  in  the  shou 
heel  are  exposed  on  the  inner  surface  of  the  sole  for 
contact  with  the   foot. 

741.631.  Continuous-power  Chain  of  Water  Lifts. 
George  A.  Crofutt,  Hoboken,  N.  J.  Applica- 
tion filed  Januar}^  29,  1901.  Renewed  March  19. 
1903. 

A  scries  of  pumps  is  lucaled  at  points  distant  from 
each  other,  each  of  the  pumps  having  a  motor  to  operate 
it.  An  electric  conductor  communicates  between  the 
source  of  power  and  all  of  the  motors,  with  means  for 
automatically  disconnecting  the  supply  of  electricity  to 
one  of  the  motors  when  the  pump  ceases  to  raise  fluid. 

741.632.  Water  Lift  for  Irrigation.  George  A.  Cro- 
futt, Hoboken.  N.  J.  Application  filed  January 
2Q,  1901.    Renewed   March   19,   1903. 

An  electric  motor  operates  the  pump  and  a  pair  of 
pivotal  members  are  arranged  in  the  electric  circuit  with 
spring  means  to  rock  the  members  to  close  the  circuit. 
A  weiRht  pendent  from  one  of  the  members,  but  normally 
buoyed  by  water  in  the  well,  is  adapted,  upon  the 
lowerine  of  the  water,  to  rock  the  pivotal  members  to 
open    the   circuit. 

741,662.  Electric  Heater  for  Cars.  Edwin  M.  Herr, 
Pittsburg,  Pa.,  assignor  to  the  Westinghouse  Air 
Brake  Company,  Pittsburg,  Pa.  Application  filed 
February   14,   1901. 

A  resistance  coil  heater  is  provided  with  long  flexible 
connection,  allowing  it  to  be  placed  cither  on  a  support 
Under  ihe  car  scat  or  under  the   car   floor, 

741.665.     Direct     and     Alternating-current     Reverse 
Mechanism  for  Electric  Generators.     Oliver  Hig- 
gins.  Napoleon,  Ohio.     Application  filed  June  8, 
1903. 
The    commutator    is    adapted    to    transmit    direct    and 
alternating  currents,    and    the    brush    is   pivotally    mounted 
in  adjacfni  position   to  the  commutator,     A  rotatablc  shaft 
longitudinally     movable    in    its    bearings    and     having    en- 
gagement    with     the    brush,     is    provirled    with    means    for 
causintr    it    to    have   a   differential    longitudinal    movement 
according  to    the    direction   of   its   rotation   and   move    the 
brush   to    receive   the    desired   current. 


Issued  (United  States  Patent  Office)    October  20,  igo^. 

741,675.  Accumulator.  William  Kennedy-Laurie 
Dickson,  London,  England.  Application  filed 
May    16,    1901. 

-  Surrounding  a  tubular  core,  the  walls  of  which  are 
transversely  perforated,  is  the  electrode.  A  conductor 
around  the  core  ha,s  a  surface  provided  with  projecting 
points  or  ppines,  and  a  layer  of  active  material  is  placed 
in  electrical  and  mechanical  connection  with  the  conduct- 
Mig-surfacc. 


NO.   741.735. INDICATING    SYSTEM    ANU    TIME    BEATEK. 

741,676.     Armature   for   Electric   Motors  and  Gener- 
ators.    Charles  D.  Knight,  Milwaukee,  Wis.,  as- 
signor to   the  National   Electric   Company,  Mil- 
waukee, Wis.     Application  filed  January  2,  1903. 
An    annular    laminated    core    having    ventilating-spaces 
between    laytrs  of  lamina;  is  carried  by   a  central   hub  or 
sleeve,    flanges  conntcting   the   ends  of  the  core   with   the 
hub    and    formed    with    air-intake    openings    between    the 
core   and   hub.     Reversible   vants  are  arranged  lengthwise 
of  the    armature    betwem    the   core    and   central   hub   and 
between  the   flanges.     (See  cut  on  next  page.) 

741.683.  Gyroscopic  Apparatus  for  Steering  Torpe- 
does. Frank  M.  Leavitt.  Brooklyn,  N.  Y..  as- 
signor to  the  E  W.  Bliss  Company,  Brooklyn, 
N.  Y.  Application  filed  February  9,  1899.  Re- 
newed  February  27.   1903. 

Electric  control  is  provided  for  the  gyroscope.  A  cir- 
cuit-closer comprising  a  normally  stationary  segment,  and 
a  contact-arm  carried  by  the  gyroscope  and  movable  over 
(he  segment  is  combined  with  an  adjustable  part  carry- 
ing the  scgm-nt  movable  around  the  pivotal  axis  of  the 
gyroscope,  whereby  the  adjustment  of  the  part  to  dif- 
ferent angles  determines  the  point  in  the  oscillation  of 
the  gyroscope  at  which  the  circuit  shall  be  closed  or 
brokrn.  the  movement  of  the  gyroscope  governing  the 
propelling    means    of    the    torpedo. 

741.684.  Jnmp-spark  Ignition  Plug.  Joseph  H.  Leh- 
man, New  York,  N.  Y.  Application  filed  Feb- 
ruary 6.   1902. 

,\n  insulating  pluT  is  made  to  lend  the  conductors  into 
the   explosion   chamber   of   the   engine. 

741,713.     Circuits     nnd     Apparatus     for     Telephone 

Switchboards.     Spenrer  B.  Prentiss.  Washington, 

D.  C.     Application  filed  May  t8,  igor. 

One    pair    of    conductors    and    a    third    conductor    arc 

combined    with   a    source  of  signaling-current  permanently 


Connected  to  the  third  conductor  and  to  one  conductor 
of  the  pair.  A  switching  mechanism  at  the  .ciids  of  the 
conductors  cooperate  with  terminal  contacts  -carried  by 
the    switching    mechanism. 

74^719-  Electric  Railway.  Frederick  W.  Rochler, 
New  York,  N.  Y.     Application  filed  May  6,  1903. 

Combined  with  a  vertically  adjustable  frame  is  a 
pivoted  arm  having  a  rearwardly  extending  finger.  A 
shoe  secured  to  the  arm  makes  contact  with  the  third 
rail. 

741,723.  Electric  Time  Controller.  Friedrich  '  W. 
Schneider,  Frankfort-on-the-Main,  Germany. 
Application   filed   January   30,    1902. 

Electric  switches  are  thrown  by  the  clock  work  at 
any  predetermined  time  and  close  electrical  circuits  which 

operate    to    stop    the   clock.  .    \       , 

~A'^-,7Z^-    Indicating  System  and  Time  Beater:    Will- 
iam  Stanley,   Great   Barrington,   Mass.,  assignor  ■■ 
to  the  Stanley  Instrument  Company,  Great  Bar- 
rington,   Mass.     Application    filed    February    14, 
1903. 

The  windings  of  an  electromagnet  are  alternately  ener- 
gized and  de-energized  oscillating  a  member  which  gives 
the    desired   indications.      (See   cut.) 

741,741.     Means  for  the  Attachment  of  Incandescent 
Lamps.     William  C.  Tregoning,  Hartford,  Conn., 
assignor  to  Charles  G.   Perkins,  Hartford,  Conn. 
Application   filed  July  17,   1903. 
Insulating    material    in    the    form    of    a    block    bearing 
contact-plates    is   provided    with    a    cap    of    insulating    ma- 
terial   with    a    recess    for    receiving    the    block.     The    cap 
contains   spring   contact-fingers  and   means  connected   with 
the    contact-fingers    for    the    connection    of    lamp-terminals. 

741.759-     Overflow  Alarm.     Wilbert  J.   Bishop,  Buf- 
falo, N.  Y.     Application   filed   June  4,  1903. 
A  battery  and  bell  are  in   circuit  with  a   contact   which 
is  closed   by   a   float   in   a   sink    or   basin   when    the    water 
rises  to  a  certain   height,  and  the  alarm  is  sounded. 

741,767.  Coherer  for  Vireless  Signaling.  Thomas 
E.  Clark,  Detroit,  Mich.,  assignor  to  the  Thomas 
E.  Clnrk  Wireless  Telegraph-Telephone  Com- 
pany, Delxoit,  Mich.  Application  filed  Septeniber 
10.  1902. 

The  coherer  consists  of  the  usual  glass  tube  filled  with 
filings,  while  contact  jaws  clrse  upon  the  contact  tei'- 
minals  of  the  elpctrodrs,  which  pass  through  insulating 
plugs   at    the    ends   of   the    tube. 

741.785.  Non-arcing  Clamp.  Henry  L.  Fritze,  Jer- 
sey City,  N.  J.,  assignor  of  three-fourths  to  C  J, 
Harrington,  New  York,  N.  Y.  Application  filed 
March    6,    1903. 

An  ear  or  support  has  threaded  posts  and  a  groove  in 
combination  with  a  wire  and  clamp  provided  with  another 
groove,    cooperating    with     the    first    groove. 

741.786.  Trolley  Stand.  John  J.  Goodrich,  Methuen, 
and  James  H.  McPherson,  Haverhill.  Mass.,  as- 
signors   of    one-third    to    William    R.    Pedrick, 
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Lawrence,    Mass.     Application    filed    November 

120,    1902. 

The  trolley  pole  is  mounted  upon  a  solid  base  and 
springs,  extending  forward  and  backward  of  the  base 
operate  to  keep  the  trolley  pole  in  a  position  to  engage 
the   wire. 

741,796.  Motor  Control.  John  D.  Ihlder,  Yonkers, 
N.  Y.,  assignor  to  the  Otis  Elevator  Company, 
East  Orange,  N.  J.  Application  filed  May  5, 
1902. 

,  A    number    of   controlling-niagnets    are    arranged    for    a 
high-time   constant    and    are    connected    across    the    line    to 
receive     the    line-potential.      The    magnets    operate    succes- 
sively,   and    Conntctions  are    formed    between    the   magnets 
such  that  each  controls  the  circuit  of  the  magnet  next  to 
operate.     (See  cut.) 
741,804.     Circuit-controller.      Adam     Lungen,     New 
York,    N.    Y.,    assignor    to    himself    and    Robert 
Edwards,   New    York,   N.   Y.     Application   filed 
November   13,   1902. 

An  electric  circuit  is  closed  by  the  horizontal  move- 
ment of  a  contact-bearing  rod  in  the  fixture,  which  is 
moved   by   simply  pressing  the  end  of   the    rod. 

741,807.     Central-energy    Telephone   System.     Kemp- 
ster    B.    Miller,  .^Chicago,  .111.,    assignor   to   the 
Kellogg  Switchboard  and  Supply  Company,  Chi- 
cago,   111.     Application  filed  February  4,    1901. 
Repeating-coils    unite     the    lines    for    conversation.     A 
signal-conti  oiling  electromagnet  is  ccmbint  d  wiili  a  source 
of  electricity   bridged  between   the  two   limbs  of   the   talk- 
ing-circuit  of   each   of   the   lines.     A   switch   at   each   sub' 
station    controls    the    circuit    of    the    source    through    'the 
electromagnet  connected  with  the  line,  and  switch-contacts 
are  interposed  in  each  of  the  bridges  containing  tlie   wind- 
ings of   the    repeating-coil. 

741,814.  Automatic  Rheostat.  Joseph  W.  Moore, 
Newton  Highlands,  Mass.  Application  filed 
March  2,   1903. 

A  solenoid-operated  core  engages  contacts  on  the 
rheostat,  a  maximum  number  of  contacts  being  engaged 
for  a  minimum  movement  of  ths  core.  Two  independent 
contact-makers  connected    to   the  core   and  operated  simul- 
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741,895.  Magnetic  Clutch.  Charles  I.  Earll,  New 
York,  N.  Y.,  assignor  to  the  Crocker-Wheeler 
Company,  Ampere,  N.  J.  Application  filed  April 
17,  1903. 

A  friction-disk  is  fixed  to  a  shaft  and  a  clutch-body 
is  mountt-d  rotatably  on  the  shaft.  A  rotatable  member 
loosely  mounted  upon  the  shaft  between  the  clutch-body 
and  the  disk  is  energized  by  a  coil  adapted  to  produce 
magnetic  attraction  between  the  clutch-body  and  the 
loose  member.      (See  cut.) 

741,899.     Telephone  Sub-station  Apparatus.     ETart  F, 
Farwell,   Chicago,  111.,  assignors  to  the  Country 
Home  Telephone  Manufacturing  Company,  Chi- 
cago,   111.     Application    filed    August  26,    1901. 
The    transmitter    is    pivotally    mounted    upon    the    tele- 
phone   box    independent   of   the    cover.     The   cover    has   a 
hole    to    accommodate    the    transmitter,    and    an    arm    is 
placed   between    the    transmitter    and    its   mounting. 

741,905.     Push-button.     Edwin  W.  Ham,  Worcester, 
Mass.     Application    filed    January    10,    1903. 
The    co'ntact    pieces    are    mounted    on    the    ends    of    U- 
shaped    members   passing    into    the    interior    of    an    insulat- 
ing  casing.     A   plunger   makes   contact   between   the    ends 
of  the   contact  members  within  the  casing. 

741.923.  Sparker  for  Gas  Engines.  Joseph  A.  Mc- 
Gee,  Big  Spring,  Ind.  Original  application  filed 
October  25,  1902.  Divided  and  this  application 
filed  March  6,  1903. 

Details    are    described. 

741.924.  Electric-lamp  Socket.  Mortimer  Norden, 
New  York.  N.  Y.,  assignor  to  the  Norden-Bitt- 
ner  Electric  Company,  New  York,  N.  Y.  Ap- 
plication   filed  January    12,    1903. 

Two  grooves  between  the  base  and  the  socket  hold  the 
insulated     leads     in     place.  Sharp-pointed     screws     are 

turned  down  into  the  grooves  piercing  the  insulation  and 
making  electrical  contact.  From  the  screws  conductors 
pass  to  the  inner  portion  of  the  socket  and  end  in 
terminals  to  engage  the  lamp  terminals.      (See  cut.) 

741,927.  Electric  Heater.  Edwin  F.  Porter,  Boston, 
Mass.,  assignor  to  the  Bay  State  Electric  Heat 
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shape   and   pivoted   for   movement  in  planes  transverse   to 
the   direction    of  movement   of  the   movable    member. 

742.065.  Method  of  Developing,  Recording,  or  Trans- 
mitting Graphic  Processes.  Grant  B.  Rossman, 
New  York,  N.  Y.  Application  filed  January  12 
1903. 

A  signal  or  set  of  signals  indicative  of  a  given  ratio 
js  U-ansrnitted,  regulating  in  accordance  with  such  signals 
a  receiving  instrument  so  that  it  shall  be  in  a  position 
to  compound  velocities  in  that  ratio.  Independent  signals 
are  sent  cut  which  set  in  operation  such  instrument  to 
supply    velocities    for    composition, 

742.066.  Geometric  Telegraph.  Grant  B.  Rossman, 
New  York,  N.  Y.  Application  filed  January  12, 
1903. 

In  combination  are  means  at  the  receiving  end  for 
supplying  velocities,  means  for  varying  such  velocities, 
so  that  there  may  be  any  desired  ratio  between  the 
values,  means  for  simultaneously  determining  the  value 
of  each  element  of  the  ratio,  and  means  for  comnoundinfi 
the  velocities   in   that   ratio. 

742,073.  Electric  Burglar  Alarm.  Bernhard  F. 
Schubert,  Washington,  D.  C,  assignor  of  one- 
half  to  Rudolph  Simms,  Washington,  D.  C 
Application  filed   February   18,  1903. 

Upon  turning  the  door  knob  a  circuit  is  closed  ringinc 
an  alarm  bell. 

742,098.     Insulating     Fixture     Stud.     Alexander    C; 
Proudfit,  New  York.  N.  Y.,  assignor  to  Thomas 
&    Betts,    New    York,    N.    Y.     Application   filed 
September   19,    1903. 
Details   are    described. 

742,127.  Process  of  Suear  Making.  Martin  H.  Mil- 
ler, Wiarton,  Canada.  Application  filed  June  3 
1903. 

Purification  of  the  juice  is  accomplished  by  rotating 
metallic  electrodes  provided  with  means  for  finely  subdi- 
viding the  juice  beneath  the  surface  of  the  same.  An 
electric  current  is  passed  between  the  electrodes  while 
Ihey  are  in  motion.  The  juice  is  then  discharged  over  a 
metallic  framework  to  again  finely  subdivide  the  same 
and  an  electric  current  is  again  passed  through. 


NO.     74f,*^75. —  ARMATURE    FOR    ELEC- 
TRIC MOTORS  AND  GENERATORS. 

taneously    thereby   cooperate    with    two    similar    series    of 

contacts,   one   of  the   contact-makers  having  a  lead  on   its 

series    of    contacts    ahead    of    the    position    of    the    other 

-  contact-maker    on    its   series. 

741,825.     Indicating   Mechanism   for   Snap   Switches. 

Charles  G.  Perkins,  Hartford,  Conn.     Application 

filed   August    14,    1903. 

Lugs  project  upwardly  from  the  head  of  a  pole-sleeve 
and  an  indicating*dial  having  perforations  adapted  to  re- 
ceive the  lugs  projects  upwardly  from  the  head  of  the 
sleeve. 

741,837.     Controlling    Dt-vice    for    Motor    Vehicles. 

Joseph  Sachs,  Hartford,  Conn.     Application  filed 

April  21,   1900. 

Contacts  for  the   various  circuits  are  made  by  gripping 

the   steering    and   brake    handles   and   also   by    the    weight 

of  the   driver's  body  on  the  seat  of  the  automobile. 

741,839.     Automatic  Rheostat.  Alois  B.  Saliger,  New 

York,  N.   Y.     Application  filed   March   14.   1903. 

Details  are  described  of  the  mechanism  fur  operating  a 

series    of   resistances   by    means   of   contact   points  and    a 

pivoted  arm  contact. 

741,847.  Telephone  System.  David  F.  Stakes,  Phil- 
adelphia, Pa.,  assignor  to  the  Keystone  Tele- 
phone Company,  Philadelphia,  Pa.  Application 
filed  November  17,   1902. 

A    relay    operates    to    connect    a   pulsating-current    gen- 
erator  and  also  a   condenser  to   the   line.     A    bridge   con- 
necting opposite   sides   of   the   circuit   is   situated   between 
the   relay    and    the   generator,  and  a   non-inductive    resist- 
ance  is  placed  in   the  bridge. 
741,853.     Push-button   Electric   Switch.     William    C. 
Tregoning,  Hartford,  Conn.,  assignor  to  Charles 
G.    Perkins,    Hartford,    Conn.     Application   filed 
June   ^Q,   1903. 
Oscillatory  poles  are  mounted  on  a  spindle.     An  escape- 
plate   is  mounted   on   the  spindle   and  connected  with   the 
poles    and    has    an    escape-arm    and    a    spring-arm,    which 
move   the   contacts  into   or  out   of  engagement. 

741,864.      Electrolytic     Decomposition     of     Alkaline 
Salts.     Meyer    Wildermann,    London,    England. 
Application   filed   May   5.    1902. 
Alkali    amalgam    is    produced    and    separated    to    form 
alkali    hydrate   by   a   process   which   consists   in   separating 
the    dccomposing-cell    from    the    combining-cell    by    a    deep 
mercury    st-al,    decomposing    alkali    metal    by    electrolysis 
upon  the  mercury  in  the  decom?osing-celI  and   forcing  the 
amalgam  at  intervals  from   the  surface  of  the  mercury  in 
the    dccomposing-cell    deeply    into    theniercury    in    opposi- 
tion  to  its  buoyancy  and  under  the  rib  of  the  seal.     The 
atiialgam  is  then  allowed  to  rise  by  its  buoyancy  throuRh 
the     mercury    in    the    combining-compartment     and    is    de- 
composed  on    the    surface    of    the   mercury    by    means    of 
local  action,  ' 

741,881.     Device    for    Measuring    Irregular    Objects. 

George  E.  Bright,  Maplewood,  N.  J.     Application 

filed  January  2,  1903. 

Several   electrical   contacts  are   disposed   in   longitudinal 

and    transverse    series,     A    repistt-ring    device    registers   a 

total,   pov'-rncd  by  the   number  of  contacts  closed   during 

a    measuring   operation.     Means,    governed    by    the   object 

to  be    measured  in   accordance   with  its  size,   close   circuit 

through   certain   of   the   contacts. 


NO.     741,7^6.  —  MOTOR    CONTROL. 


NO.    741,895.— MAGNETIC    CLUTCH. 


and  Light  Company,  Jersey  City,  N.  J.     Appli- 
cation filed  January  21,  1899. 

One  or  more  heat-developing  electric  conductors  form  a 
primarj'    heater,    with    movable    means,    as   a    fan,    in    the 
circuit,     for    removing    or    displacing    the     heat    from    the 
heater. 
741,945.     Brush-holder     for      Dynamo-electric     Ma- 
chines.    Milton     E.    Thompson,     Ridgway,    Pa, 
Application  filed  March  6,  1903. 
A    plate    having    an    attaehing-surface    at    substantially 
right  angles  to   the   active  face  of  the  brush  and  adapted 
for  engagement  with  the  face  of  a  supporting  stud  is  com- 
bined   with    a   clamping    device   carried   by    the    plate- and 
serving  to  grip   the  opposite  faces  of  the   supporting-stud. 
The   brush    is   mounted    for   movtment   on   the    plate    in   a 
direction   substantially  parallel   with   the  attaehing-surface, 
and  a  spring  is  arranged  to  press  the  brush  into  position. 

741,952.     Electric    Signaling    System    for    Railroads. 

James  N.  Baskett,  Mexico,  Mo.     Application  filed 

July  19,  1902. 
Railway-track  blocks  are  insulated  from  each  other, 
each  block  consisting  of  rails  on  one  side  bonded  to- 
gether the  entire  length  of  the  block,  and  of  rails  on  the 
other  side  bonded  into  shorter  sections  equaling  com- 
binedly  the  length  of  the  long  section.  A  clostd  circuit 
extends  along  the  track  having  connection  with  the  short 
rail-s'ctions  in  each  block.  Contact  m:^ans  connLCted  to 
the  long  rail-sections  in  each  block  are  adapted  to  be 
touched  by  contacts  carried  by  a  railroad-train,  trans- 
mitting an  electric  current  passed  through  the  block 
rails   to  a  signal   apparatus  carried   by   the   train. 

741,955.  Electric-railway  Signal.  Howard  Brooks, 
Wheaton,  111.  Application  filed  November  14, 
1902. 

A  magnet  composed  of  two  coils  electrically  opposed  to 
eacli  other  is  entrgized  by  a  wire  leading  from  the  source 
of  energy  connected  to  one  of  the  coils  of  the  magnet. 
A  wire  returns  to  the  source  of  energy  from  the  opposite 
end  of  the  same  coil  forming  a  normally  closed  circuit. 
A  wire  connects  a  conducting-plate  adjacent  to  the  rail 
with  the  aforesaid  circuit  and  a  wire  cunnects  a  second 
conducting-plate  with  one  end  of  the  electrically-opposed 
coil.  The  other  end  of  the  last  coil  is  connected  with 
the  source  of  energy,   forming  a  normally  open  circuit. 

741,975.     Automatic  Electric  Weighing  Device.    Naf- 
taly    Newman,    Chicago,    111.      Application    filed 
June  29,    1903. 
Electromagnets  whose  circuits  are  closed  by  the  weight 
of  the  material   admitted  to   the   weighing  receptacle  gov- 
ern the  valves  which  allow  the  material  to  flow   from  the 
hopper. 

741,002.     Electric   Jail     Alarm.     Robert    F.    Adams, 

Birmingham,    Ala.     Application    filed    March    6, 

1903. 

Circuits    arc    so    arranged    that   anjfonc    tampering   with 

the  window-grating  will  close  a  circuit  and  ring  a  liell  in 

the  warden's   rooms. 

742,031.     Electrical  Controlling  Apparatus.    John  D. 
IMder,    Yonkers,    N.    Y.,    assignor   to   the    Otis 
Elevator  Corripany,  East  Orange,   N.  J.     Appli- 
cation  filed  June  10,   1902, 
Electromagnetic    means   actuate    a    movable    member    in 
the    switch.         Contacts    cooperate    with    contact-carrying 
arms  pivoted  adjacent   thereto.     The  arms  are  of  angular 


NO.  741,924. — ELECTRIC-LAMP 
SOCKET. 

742,131.     Apparatus   for   Electroplating.     Charles   T. 

Pratt,   Frankfort,   N.   Y.,   assignor  to. the   Pratt 

Chuck  Company,  Frankfort,  N.  Y.     Application 

filed  July  6,   1903. 

A  rack  supported  in  the  tank  has  upwardly  projecting, 
suitably  spaced  anodes  mounted  thereon  and  electrically 
connected  with  the  positive  conductor.  A  board  ah^ve 
the  anode-rack,  having  enlarged  openings,  receives  and 
surrounds  the  .several  anodes.  A  metal  plate  electrically 
connected  with  the  negative  conductor  is  pruvided  with 
a  nipple-receiving  opening  with  surrounding  edges  pro- 
jeering  beyond  the  edges  of  the  opening  in   the   board. 

;       .  Designs. 

36,592.     Eieetric-light    Fixture.     Henry    G.    Willard, 

Chicago,   111.     Application    filed    May    6,     1903. 

Term  of  patent,  seven  years. 
36,593-     Electric-light    Fixture.     Henry    G.    Willard, 

Chicago,    111.     Application    filed    May    6,    190J. 

Term  of  patent,  seven  years. 

EXPIRING   PATENTS. 

Following  is  a  list  of  electrical  patents  (issued 
by  the  United  States  Patent  Office)  that  expired  oh 
October  26,   1903 : 

351,351.  Electric  Magnetic  Regulator.  Thomas  E.  Adams, 
Cleveland,    Ohio. 

35^.367-  System  _  of  Telephony  and  Telegraphy.  Charles 
Langdon-Davies,    London,    England. 

351.369.  Electric  Lighting  Apparatus.  Arthur  C.  Ferguson, 
Saratoga   Springs,   N.    Y. 

351.384-,  Eltctro-mtchanical  Signal  Apparatus.  William  W. 
LeCSrande,  Louisville,  Ivy.,  assignor  to  H.  R.  Dering, 
W.  W.  Dering  and  T.  H.  Upperman,  all  of  Louisville, 
Ky.,  and  George    E.    Rockwell,    Indianapolis,    hid. 

351.388.  Electric  Current  Indicator.  Richard  H.  Mather, 
Windsor,    Conn. 

351.389.  Arm  Support  for  Telephone  Operators.  Chester 
K.    Mead,    Des   Moines,   Iowa. 

351,408.  Electric  Burglar-Alarm  System.  Philip  K.  Stern, 
Toronto,  Canada. 

351,419.  Safety  Attachment  for  Dynamo-Electric  Machines. 
Leonidas  G.  WooIIey,  Indianapolis,  Ind.,  assignnr  to 
Henry  H.  McGaffey  and  Chester  Bradford,  both  of  Indi- 
anapolis,   Ind. 

351.485.      Telegraph    Key.       John     M.     Biggs,    Louisville,    Ky, 

351,488.  Peel  for  Electric  Conductors..  John  M.  Uowyer, 
Erie,    Pa. 

351,524.  Duplexing  Railway  Telegraphs.  Lucius  J.  Phelps, 
New  York,  N.  Y. 

35i»S25-  Duplexing  Railway  Telegraphs.  Lucius  T.  Phelps, 
New  York,  N.   Y. 

351,544.  Dynamo-electric  Machine.  Henry  E.  Walter 
Clifton,  N.  Y.,  assignor  of  one-half  to  Charles  Batchelor, 
New   York,   N.  Y. 

351.569.  Telephone  Transmitter.  Emile  Berliner,  Wash- 
ington,  D.  C._ 

3Sii.s8S.  Mechanical  Telephone  System.  Moses  G.  Farmer, 
New  York,  X.  Y. 

351.589.  System  of  Electric  Distribution.  Lucien  Caulard 
and  John  D.  Gibbs,  County  of  Middles-x.  England, 
assignors    to    Georce    Westinghousf,    Jr.,    Pittsburg,    Pa. 

35 1 ,507.  Telephone  System.  Nicholas  C.  Ileissler,  St. 
Petersburg,    Russia. 

351.500-  Electric  Vibrating  Call  or  Signal  Bell.  Cliarlea 
ITcnzel.     New    York,    N.    Y. 

351.601.  Elrclric   Lamp.      Warren    S.    Hill.    Boston.    Mass. 

351.602.  Electric  Batlery.  Charles  J.  Hirlimann,  New  York, 
N.    Y. 
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Douglas    Branch    Telephone    Exchange 
in    Chicago. 

In  planning  tlie  details  and  specifying  equipmenl 
for  its  new  Douglas  exchange  the  Chicago  Tele- 
phone Company  has  spared  no  pains  in  making  the 
plant  typical  of  the  latest  development  in  telephone 
practice.  Quick  and  satisfactory  service  is  the  object 
aimed  at,  and  to  attain  this  the  best  of  apparatus, 
handled  by  skilled  and  careful  operators,  is  essential. 

The  new  branch  e.xchange  is  located  at  170  East 
Thirty-fifth  Street,  Chicago,  and  is  designed  for  an 
ultimate  capacity  of  9,600  subscribers.  At  present 
4.5CO  subscribers  are  connected,  and  the  lines  serve 


the  vertical  side  of  the  intermediate  distributing 
frame.  Here  each  line  divides  in  two.  One  branch, 
which  operates  the  answering-jack  signal,  passes 
through  the  answering-jack  relay,  and  from  the 
secondary  of  the  relay  runs  up  to  the  answering 
jatks  on  the  board.  The  other  branch  of  each  line 
is  jumpered  across  to  the  horizontal  side  of  the  in- 
termediate frame.  From  the  horizontal  terminals 
the  lines  pass  up  to  the  multiple  jacks  on  the  board. 
The  second  set  of  jumpers — those  on  the  interme- 
diate frame — further  increase  the  flexibility  of  the 
system,  for  here  again  changes  in  the  subscribers' 
circuits  may  be  effected  by  shifting  the  jumpers,  and 


tions  manufactured  by  the  Western  Electric  Com- 
pany, each  having  a  multiple  capacity  of  9,600.  The 
cabinet  work  is  of  fine  mahogany  and  the  key  shelves 
are  inlaid  with  one-eighth-inch  sole  leather,  which 
is  found  to  wear  much  better  than  wood. 

Each  operator  will  have  within  her  reach  the  whole 
9,600  multiple  jacks.  These  are  of  the  size  known 
as  No.  92,  the  diameter  of  the  holes  in  which  the 
plugs  are  inserted  being  only  three-sixteenths  of  an 
inch.  The  number  of  answering  jacks  assigned  to 
each  operator  depends  upon  the  amount  of  business 
done  by  the  lines,  the  number  of  calls  being  balanced 
as  far  as  possible  among  the  different  operators. 
All  calls  within  the  district  covered  directly  by  the 
exchange  are  handled  at  the  A  board.  Calls  from 
other  offices  using  trunk  lines  must  first  pass  through 
the  B  or  trunk  board,  where  all  the  incoming  trunks 
enter.  An  operator  at  the  B  board  receiving  a  call 
from  some  other  office  over  a  trunk  line  plugs  the 
line  over  onto  the  A  board,  where  the  connection  is 
completed  with  the  desired  person. 

On  the  B'  board  the  sections  are  of  the  same  design 
and  finish  as  the  A  section.  Wooden  drop  curtains 
are  furnished  at  the  back,  instead  of  the  usual  re- 
movable panels,  making  the  relays,  resistance  coils 
and  other  apparatus  at  the  back  of  the  board  easy 
of  access  to  the  repair  man. 

The  BB  sections  are  devoted  to  the  lo-party  lines. 
These  party  lines,  of  course,  have  trimking  connec- 
tions with  the  other  boards  to  enable  those  not  on  a 
party  line  to  converse  with  those  Avho  are. 

A  special  test  is  provided  upon  the  party-line  cir- 
cuits to  be  used  when  one  subscriber  rings  another 
on  the  same  party  line  who  is  busy.  Upon  plugging 
in  on  such  a  line  the  operator  immediately  receives 
a  busy  test,  different  in  tone  from  the  ordinary  busy 


Ten-party-line  (BBl  Board  and  Monitor's  Desk, 
principally  residences  and  small  outlying  business 
places. 

The  building  occupied  by  the  exchange  is  9S 
feet  long  by  50  feet  wide  and  two  stories  in  height 
above  the  basement.  It  is  constructed  of  common 
brick  except  the  front,  which  is  composed  of 
pressed  brick  and  stone.  Fig.  2,  on  the  next  page, 
is  a  picture  of  the  front  of  the  building,  which 
is  on  the  north  side  of  the  street.  The  first  floor 
is  occupied  by  the  manager's  office  in  the  front, 
while  the  rear  portion  is  given  up  to  the  distrib- 
uting racks,  power  plant  and  wire  chief's  desk. 
The  second  floor  contains  the  switchboard  room 
and  the  operators'  rest  and  lunch  room.  In  the 
basement  are  the  heating  plant  and  storage  bat- 
teries, besides   surplus  space  for  storage. 

Figs.  3  and  4  are,  respectively,  the  first  and  sec- 
ond-floor plans,  and  by  inspecting  them  the  general 
arrangement   and  location  of  the  apparatus  will   be 
made  clear. 

To  begin  with  the  cables :  These  enter  the  base- 
ment from  the  cable  tunnel  outside,  on  a  level 
with  the  floor,  and  are  carried  along  through  built-up 
concrete  ducts  to  the  middle  of  the  building,  where 
they  turn  and  pass  upward  through  the  floor 
to  the  racks  above.  There  are  at  present  10  400- 
pair,  lead-covered  cables  coming  in,  which  contain 
the  subscribers'  lines,  and  three  300-pair  cables  for 
the  tunk  lines.  These  cables  pass  .ip  to  the  second 
floor,  where  they  terminate  at  the  terminal  springs 
on  the  outgoing  side  of  the  main  distributing  frame. 

By  means  of  jumpers  the  lines  are  then  carried 
across  the  frame  to  terminals  on  the  other  side. 
This  first  set  of  jumpers  allows  of  a  great  degree 
of  flexibility  of  the  system,  and  changes  made 
in  line  connections  outside  the  e-xchange  may  be 
cared  for  on  the  main  frame  without  changing  the 
po.sition  of  a  number  on  the  board. 

From  the  main  frame  the  lines  are  carried  by 
means   of  the   usual   flat   switchboard  cable  over  tc 


Subscribers'  (A)  and  Trunk  (B)  Boards. 
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a  subscriber's  number  may  be  changed  at  will  upon 
the  board  when  it  is  so  desired.  In  addition,  the 
lines  may  be  so  shifted  about  as  to  balance  the  amount 
of  work  at  the  various  positions  of  the  board. 

Fig.  s  is  a  view  of  the  distributing  frames  and 
relay  rack.  In  the  foreground  are  the  answering- 
jack  relays.  The  middle  frame  is  the  intermediate 
distributing  frame,  while  the  one  in  the  rear  is  the 
main  frame. 

The  switchboard  on  the  second  floor  is  composed 
of  41  positions  of  A  board,  and  10  positions  each  of 
B  and  BB  board.  The  B  and  BB  boards  are  situated 
back  to  back  in  the  middle  of  the  room,  as  seen 
from  the  plan  of  the  second  floor  (Fig.  4),  while 
the  A  board   partly   surrounds  them. 

Fig.  I  consists  of  two  pictures  taken  in  the  switch- 
board room.  The  upper  one  shows  the  BB  board 
prominently,  with  part  of  the  A  board  in  the  back- 
ground, while  the  monitor's  desk  and  trouble  tube 
are  shown  in  the  foreground.  The  lower  picture 
shows  the  B  board  at  the  right  and  the  A  board  at 
the  left. 

The  A  board  is  made  up  of  the  largest-sized  sec- 


signal.  This  signal  is  given  her  automatically  by 
the  action  of  a  special  relay,  and  upon  hearing  it 
she  tells  the  calling  subscriber  to  hang  up  his  re- 
ceiver until  she  calls  the  person  desired.  When  the 
call  has  been  made  the  subscriber  may  take  down 
his  receiver  and  proceed  with  the  conversation 
after  the  necessary  nickel  has  been  deposited  and 
cashed.  All  the  lo-party  lines  have  the  nickel  serv- 
ice. 

Of  necessity  there  is  occasional  "trouble"  encoun- 
tered in  the  working  of  the  apparatus.  When  a  line 
is  out  of  order  the  operator  plugs  it  onto  the  "hos- 
pital" position,  which  is  the  last  one  on  the  A  board. 
The  operator  tliere  switches  the  line  to  the  chief 
operator's  desk  (see  Fig.  5),  where  it  is  tested  out 
to  see  if  the  trouble  lies  within  the  exchange. 

Not  the  least  interesting  feature  of  the  exchange 
is  the  power  plant.  Fig.  6  shows  the  motor-gen- 
erators for  charging  the  batteries,  the  power  switch- 
board, the  gas  engine  and  a  small  ringer  set.  The 
motor-generators  are  of  the  Western  Electric  Com- 
pany's make.  The  one  at  the  right  is  used  continually, 
while   the  one  at  the  left   is    a    spare,   for    use    in 
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emergencies.  The  generator  end  of  the  former  gives 
a  normal  terminal  pressure  of  30  volts  with  a  rated 
output  of  250  amperes,  though  the  usual  charging 
current  does  not  exceed  160  amperes.  The  motor 
(direct-current)  is  of  7%  horsepower  and  is  con- 
nected to  the  street  mains  of  the  Chicago  Edison 
Company.  The  spare  set  has  a  capacity  of  only  165 
amperes.  The  heavy  power  leads,  after  passing 
through  the  power  switchboard,  pass  to  the  battery 
in  the  basement. 

In  case  an  accident  should  disable  the  central-sta- 


FIG.    2.       DOUGLAS    BRANCH    TELEPHONE    E.XCHANGE    IN 
CHICAGO. 

tion  power,  the  gas  engine  will  be  brought  into 
requisition  to  run  the  charging  generator.  It  is  a 
Nash  engine  of  7%  horsepower  and  can  be  belted 
to  the  generator  in  a  few  minutes'  time. 

The  ringer  set  seen  at  the  extreme  left  and  beyond 
the  switchboard  is  run  by  a  small  motor.  From  it 
are  obtained  the  pulsating  ringing  current,  the  busy 
signal,  and  the  tone  tests  used  in  testing  out  the 
lines. 

Located  in  the  basement,  the  storage  battery  is 
contained  in  an  air-tight  room  which  prevents  the 
fumes  given  off  during  charging  from  escaping  into 
the  building.  It  consists  of  11  cells  with  lead  plates 
and  an  electrolyte  consisting  of  a  10  per  cent,  solu- 
tion of  sulphuric  acid.  The  discharge  potential  is 
22  volts,  which  is  the  pressure  necessary  for  the  sig- 
nal lamps  on  the  switchboard.  Before  going  to  the 
lamps  the  leads  are  all  fused  at  the  fuse  board 
shown  in  the  foreground  in  Fig.  5.  This  board  is 
of  finely  polished  white  marble. 

As  a  whole,  the  exchange  in  operation  impresses 
the  observer  as  being  thoroughly  up-to-date  in  all 
particulars,  not  only  in  the  details  of  design  and 
construction,  but  in  the  accuracy  and  celerity  of  the 
service  rendered.     When  it  is  known  that  three-sec- 
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the  lunch  room.  Besides  this,  each  operator  has  a 
recreation  period  of  15  minutes  in  the  forenoon  and 
afternoon. 

The  manager  of  the  exchange  is  Mr.  A.  D.  Hawk. 


Colorado  Electric  Light,  Power  and 
Railway  Association. 

Denver,  Colo.,  October  29. — The  first  annual  meet- 
ing of  the  Colorado  Electric  Light,  Power  and  Rail- 
way Association  closed  here  to-night.  The  associa- 
tion is  newly  organized,  but  the  meeting  was  well 
attended  by  representative  men  in  the  electrical  busi- 
ness all  over  the  state.  There  are  at  present  22 
firms  or  corporations  who  are  active  members  of  the 
organization  and  18  associate  members.  In  this 
membership  practically  every  portion  of  the  state  is 
represented. 

During  their  two  days'  session  in  this  city  the 
electricians  were  given  every  courtesy  within  the 
power  of  the  local  corporations.  The  assembly  room 
of  the  Denver  Gas  and  Electric  Company  was  placed 
at  their  disposal,  and  the  daily  meetings  were  held 
there.  On  the  last  day's  session  the  Denver  City 
Tramway  Company  placed  at  the  disposal  of  the 
delegates  a  private  trolley  car  and  they  were  taken 
over  the  line  of  the  Denver  and  Northwestern  to 
Leyden  Junction,  about  20  miles  from  the  city.  This 
road  runs  parallel  to  the  Denver,  Northwestern  and 
Pacific,  or  Moffat  road,  as  it  is  more  commonly 
known,  which  is  being  built  to  Salt  Lake  City.     At 
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air-blast,  oil-insulated  and  water-cooled,  or  oil-in- 
sulated   self-cooling? 

The  possibility  of  waterpower  development  in  Colo- 
rado. 

The  protection  of  electrical  machinery  from  light- 
ning in  high  altitudes. 

The  durability  of  native  and  other  poles  in  Colo- 
rado. 

Modern  practice  in  feed-line  construction  for  high- 
altitude  lines. 

Why  should  electric-light  carbons  take  such  a  high 
freight  rate,  or,  rather,  why  should  they  not  take 
the  same  rate  as  other  commodities  of  equal  value 
and  risk? 

The  companies  of  the  state  represented  at  the 
meeting  were  the  following:  Durango  Light  and 
Power  Company,  Larimer  Light  and  Power  Com- 
pany of  Fort  Collins,  Las  Animas  Electric  Light 
Company  of  Las  Animas,  Colorado  Springs  Electric 
Company,  Leadville  Gas  and  Electric  Company, 
Boulder  Electric  Light  and  Power  Company,  Pueblo 
and  Suburban  Traction  and  Light  Company,  Las 
Animas  Light,  Power  and  Manufacturing  Company 
of  Trinidad,  Arkansas  Valley  Electric  Company  of 
Florence,  Gilpin  County  x^ight.  Heat  and  Power 
Company  of  Black  Hawk,  Denver  Gas  and  Electric 
Company,  Denver  City  Tramway  Company.  La  Junta 
Electric  Company,  Greeley  Electric  Light  Company, 
Crested  Butte  Water  and  Power  Company,  Roaring 
Fork  Electric  Light  and  Power  Company  of  Aspen, 
Loveland  Light,  Heat  and  Power  Company,  Lamar 
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the  terminus  of  the  Denver  and  Northwestern  line 
are  located  the  Leyden  coal  mines,  and  the  road  is 
used  largely  for  the  hauling  of  coal  and  supplies 
needed  in  the  construction  of  the  Moffat  road.  This 
made  the  trip  of  more  than  ordinary  interest  to  the 
delegates,  as  they  were  given  an  opportunity  to  study 
the  methods  employed  in  the  hauling  of  freight  in 
large  quantities  over  an  electric  road  which  in  the 
daytime  is  used   for  passenger  business.     The   road 
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ond  service  is  rendered  at  all  times  and  that  under 
pressure  this  time  has  often  been  reduced  to  two 
seconds,  one  can  appreciate  the  constant  effort  made 
to  secure  good  results. 

Tlie  comfort  of  the  operators  is  looked  after  care- 
fully, the  rest  and  lunch  room  shown  in  Fig.  7 
being  provided. 

Eight  hours  a  day  is  the  time  each  operator  is 
required  to  work,  one  half  hour  being  allowed  for 
lunch,  which  is  served  at  the  company's  expense  in 


is  also  one  of  the  best  equipped  in  the  country,  and 
at  times  great  speed  is  acquired. 

The  business  sessions  of  the  organization  were  de- 
voted to  the  discussion  of  matters  of  interest  to  the 
fraternity  and  particularly  the  study  of  electricity 
as  made  use  of  in  the  high  altitudes.  Many  of  these 
questions  came  up  in  the  discussion  which  followed 
the  opening  of  the  question  box.  Among  the  ques- 
tions which  were  discussed  were  the  following : 

Which  is  the  most  desirable  type  of  transformer — 


Electric  Company,  La  Belle  Mill,  Water  and  Power 
Company  of  Goldfield,  Colorado  Electric  Power 
Company  of  Canon  City,  Colorado  Springs  and  In- 
terurban  Railway  Company  and  the  Pagosa  Springs 
Electric  Light  and  Power  Company. 

Among  the  associate  members  present  or  repre- 
sented at  the  convention  were  the  following-named: 
Albert  Sechrist  Company,  Denver;  E.  C.  Means, 
agent  Adams-Bagnall  Company,  Denver;  Phelps 
Company,  Detroit;  Western  Electric  Supply  Com- 
pany of  St.  Louis ;  National  Carbon  Company  of 
Cleveland ;  Mutual  Oil  Tank  Line  of  Omaha ;  W.  A. 
Layman  of  the  Wagner  Electric  Company  of  St. 
Louis ;  Westinghouse  Electric  Manufacturing  Com- 
pany of  Pittsburg;  Gilbert  W.  Kes  &  Co.,  Denver; 
Allis-Chalmers  Company,  Chicago ;  American  Steel 
and  Wire  Company,  by  Thomas  H.  Smith;  B.  K. 
Sweeney,  B.  F.  Vreeland,  W.  I.  Otis  and  George 
A.    Wooley. 

The  officers  and  committees  elected  to  serve  dur- 
ing the  coming  year  are  as  follows :  President,  J. 
F.  Vail  of  Pueblo;  vice-president,  William  Mayher 
of  Greeley ;  secretary  and  treasurer,  George  B.  Tripp 
of  Colorado  Springs ;  finance  committee,  F.  C.  Web- 
ber, Charles  Neely  and  L.  J.  Kelim;  membership 
committee,  C.  W.  Badgley,  C.  E.  Doolittle  and  C.  H. 
Peters.  The  executive  committee  consists  of  the  offi- 
cers and  J.   E.  Lundstrom  and  J.  A.  Beeler. 

The  place  of  the  next  meeting  has  been  left  to 
the  executive  committee  to  decide.  The  attendance 
at  the  first  session  of  the  new  organization  was 
beyond  the  expectations  of  those  who  have  been  most 
deeply  interested  in  it,  and  it  is  expected  that  within 
a  short  time  all  the  electrical  concerns  of  the  state 
will  be  represented  in  the  association.  It  is  intended 
to  make  an  active  canvass  among  electrical  men  all 
over  the  state,  and  it  is  expected  that  the  attendance 
at  the  next  annual  convention  will  be  treble  what  it 
was  this  time.  W.  H.  E. 


A  $15,000  electric-light  plant  is  to  be  built  at  Win- 
der, Ga.  The  city  has  purchased  a  two-acre  tract 
of  land  adjacent  to  the  city,  where  the  generating 
plant  will  be  erected. 
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Remarkable  Electrical  Disturbance. 

The  umisual  electrical  disturbances  which  were 
felt  in  the  Central  West  of  the  United  States  on 
October  31  st.  interfering  with  telegraph  and  tele- 
plione  lines,  and  in  some  instances  affecting  elec- 
trical instruments,  were  noticeable  at  many  other 
points  in  North  America  and  Europe.  Phenomena 
of  a  similar  nature  have  been  observed  before,  but 
the  electrical  waves  of  last  week  seemed  to  be  more 
powerful  than  ever  before.  In  this  country  the  mys- 
terious energy  appeared  to  eiuanate  from  the  north- 
pole  region,  following  a  southerly  course  through 
Canada,  the  United  States  and  Mexico,  being  more 
severe  apparently  in  the  region  of  the  105th  meridian. 

Reports  from  all,  over  the  country  indicate  that 
tlie  effect  was  quite  general.  L.  McKisick,  elec- 
trician of  the  Western  Union  Telegraph  Company 
in  Chicago,  said  that  the  distuibance  on  the  lines 
began  about  midnight  on  Friday  and  continued  until 
about  nine  o'clock  Saturday  morning;  during  the 
greater  part  of  this  time  messages  could  not  be  trans- 
mitted satisfactorily.  .A.  similar  condition  was  ex- 
perienced by  J.  E.  Pettit.  chief  operator  of  the  Postal 
Telegraph-cable  Company.  At  8:30.  a.  m.  on  Sat- 
urday the  wires  of  the  Postal  company  were  tested. 
Two  sections  of  line  were  selected,  one  between 
Meadville.  Pa.,  and  Chicago  and  the  other  between 
Minneapolis,  Minn.,  and  Chicago.  The  generators 
were  disconnected  from  the  wires  and  the  difference 
of  potential  measured  from  the  wires  to  the  earth. 
In  the  Meadville-Chicago  section  the  voltmeter 
showed  a  potential  difference  at  Chicago,  where  the 
tests  were,  made,  varying  from  — tco  to  -I-450  volts. 
The  fluctuations  w-ere  not  sharply  defined,  but  rose 
and  fell  gi-adually  as  if  one  were  turning  the  handle 
of  a  rheostat  slowly  and  varying  the  potential  in 
that  way.  The  greatest  potential  difference  occurred 
on  the  Chicago-Minneapolis  section,  varying  from 
— 150  to  -J-47S  volts,  a  total  variation  of  625   volts. 

Observers  on  the  Postal  Telegraph  system  noticed 
that  lines  running  their  entire  length  north  and  south 
were  very  slightly  affected,  while  those  running  due 
east  aiid  west  were  rendered  almost  useless  for  a 
short  time. 

The  inconvenience  to  local  telephones  was  only 
slight.  While  many  telephone  users  experienced  diffi- 
culty in  making  themselves  heard  on  Saturday  morn- 
ing, nothing  of  a  serious  nature  was  reported  at  the 
office  of  the  Chicago  Telephone  Company.  On  the 
long-distance  lines  the  conditions  were  less  annoying 
than  on  the  telegraph  lines. 

In  explaining  the  cause  of  this  electrical  disturb- 
ance many  authorities  attribute  it  to  unusual  elec- 
trical activity  in  the  sun.  The  large  spots  which 
have  been  unusually  distinct  for  some  time  on  the 
face  of  the  sun  are  held  to  indicate  a  sort  of  electrical 
storm  on  that  body.  That  the  aurora  borealis  has 
been  especially  luminous  just  at  this  time  would 
indicate,  possibly,  that   some  of  the   increased  elec- 


is  as  big  as  the  earth.  One  of  the  effects  is  the 
emission  of  electrified  particles,  such  as  cathode  rays, 
the  same  kind  of  rays  being  among  those  emitted 
by  radium.  These  electrical  particles  shoot  out  from 
the  sun  and,  traveling  at  an  enormous  speed,  con- 
stitute an  electric  current  of  considerable  strength. 
If  they  pass  near  the  earth  they  are  quite  likely  to 
introduce  telegraphic,  magnetic,  and  other  disturb- 
ances, and  where  they  penetrate  the  earth's  atmos- 
phere they  may  give  rise   to  the   aurora  borealis. 

Reports  from  Europe  indicate  that  the  worst  effects 
of  the  phenomena   appear  to  have  been  experienced 


persons.  Ancient  man  feared  the  lightning  and  the 
storms  more  than  the  better-informed  man  of  mod- 
ern times.  The  unusual  expressions  of  nature  are 
feared  by  the  masses  in  substantially  the  ratio  in 
which  they  are  not  understood.  There  is  confidence 
in   knowledge  and  terror   in  ignorance. 

"However  dangerous  the  electric  storms  may  be  a 
knowledge  of  their  cause  inspires  greater  confidence. 
If  we  could  confidently  announce  the  direct  and  true 
cause  or  causes  of  the  extreme  difference  of  poten- 
tial that  have  recently  produced  the  spasmodic  land 
excessive   fluctuations    in  the  earth  currents,  the  rc- 
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in  France,  but  Berlin  was  not  affected,  and  appar- 
ently neither  Australia,  Italy  nor  Denmark  suffered. 
In  Switzerland,  however,  there  occurred  a  strange 
phenomenon,  according  to  the  newspapers.  The 
telephone  service  ceased  suddenly  and  remained  sus- 
pended for  half  an  hour,  while  the  telegraphs  were 
rendered  useless.  In  Geneva  all  the  electric  street 
cars  were  brought  to  a  sudden  standstill,  and  the 
unexpected  cessation  of  the  electric  current  caused 
consternation  at  the  generating  works,  wdiere  all 
efforts  to  discover  the  cause  were  fruitless.  The 
British  meterological  office  reports  a  magnetic  storm, 


occurrence  of  such  an  effect  would  hardly  excite 
more  comment  than  the  normal  sunshine  in  a  sum- 
mer's day.  But  there  seems  to  be  no  true  known 
premises  upon  which  to  base  a  positive  conclusion. 
It  may  be  truly  said  that  at  the  present  time  a  suffi- 
cient number  of  pertinent  known  facts  have  iiot  been 
correlated  upon  which  to  base  a  deduction. 

''The  earth  currents  can  only  be  accounted  for,  it 
seems  to  me,  by  a  hypothesis'.  We  know  that  they 
exist  normally;  that  is,  we  know  that  difference  of 
electrical  potential  between  two  given  points  of  the 
earth    surfaces    exists,   and    that   the    earth   currents 
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trical  energy  from  the  sun  affected  the  earth,  being 
especially   noticeable   in   the   north-pole   region. 

Sir  Oliver  Lodge,  the  distinguished  electrician,  who 
is  president  of  the  University  of  Birmingham,  said 
in  an  interview  that  there  arc  evident  signs  of  great 
eruptions  going  on  in  the  sun.  There  are  exceed- 
ingly large  sun  spots  now,  and  surrounding  each 
arc  indications  that  masses  of  gas  calcium  and  hy- 
drogen and  other  vapors  have  been  thrown  up  and 
have  spread  over  an  area  compared  with  which 
Europe  is  a  mere  speck.  The  area  is  several  thou- 
sand times  the  size  of  the  spots,  although  each  spot 


accompanied  by  aurora  borealis,  in  several  parts 
of  Ireland  and  Scotland.  The  telegraphic  disturb- 
ance was  one  of  the  most  extraordinary  on  record. 


When  asked  for  his  opinion  of  the  phenomena 
Mr.  Force  Bain  of  Chicago,  well  known  as  a  prac- 
tical inventor  and  expect,  made  the  following  in- 
teresting observations : 

"The  recent  so-called  'electric  storm'  has  been  the 
cause  of  considerable  comment  by  the  public  press. 
The  unfamiliar  manifestation  of  nature's  forces  nat- 
urally induces  a  feeling  of  fear  in  the  minds  of  all 


flow,  when  these  points  are  directly  joined,  as  a  re- 
sult  of  this   difference  of  potential. 

"Assuming  (hat  the  sun  is  the  source  of  all  energy, 
then  the  sun  must  be  the  cause  of  the  electric  storms 
since  it  is  the  great  source  of  all  effects.  But  will 
this  broad  statement  satisfy  the  restless,  earnest 
searcher  for  material  and  definite  facts?  Possibly 
not,  and  for  this  reason,  undoubtedly,  this  problem 
will  excite  the  exertions  of  our  best  minds  for  many 
years  to  come. 

"It  has  been  stated  that  during  the  recent  electric 
storm  the  dynamos  were  disconnected  from  the  tele- 
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graph  lilies  in  several  localities  and  that  the  said 
lines  indicated  a  difference  of  potential  of  500  to 
700  volts.  If  this  difference  of  potential  can  be 
maintained  at  a  constant  value,  the  electric  current 
that  may  be  obtained  and  utilized  from  this  natural 
source   will   be  unlimited. 

"Let  the  astronomers  and  the  philosophers  deter- 
mine the  cause  of  this  strange  phenomenon  and 
leave  the  problem  of  utilizing  this  natural  possibility 
to  the  American  inventive  genius,  which  will,  no 
doubt,  devise  an  apparatus  or  means  by  which  the 
wheels  of  commerce  will  be  turned  and  which  will 
supply  heat  in  cold  places  and  cold  in  hot  places 
almost    'without   cost   and    without    price.' " 


Recent  Improvements  in  Space  Teleg- 
raphy. 

Several  patents  for  space-telegraph  apparatus  have 
been  issued  recently,  two  being  granted  to  Reginald 
A.  Fessenden  of  Fort  Monroe,  Va.,  for  improve- 
ments in  selective  signaling  and  one  each  to  Louis 
Dorman,  Washington,  D.  C,  and  Thos.  E.  Clark, 
Detroit,   Mich.,  for  new  types  of   coherers. 

In  the  invention  of  Mr.  Clark  the  object  aimed  at, 
aside  from  securing  an  efficient  and  delicate  receiver, 
has  been  to  produce  a  coherer  that  may  be  readily 
detached  without  disconnecting  any  of  the  circuit 
wires  and  a  second  coherer  quickly  replaced  in  the 
receiving  jaws,  so  as  to  enable  an  exchange  of  co- 
lierers  should  one  fail  to  operate  or  to  enable  the 
introduction  into  a  circuit  of  a  coherer  of  different 
adjustment  where  the  character  of  the  impulse  might 
require  such  a  change.  Fig.  i  is  a  diagram  showing 
the    coherer   in   circuit. 

Referring  to  the  diagram,  (i)  designates  a  glass 
tube  provided  at  its  ends  with  hard-rubber  or  ebony 
caps  (2)  which  are  sealed  or  cemented  on  the  ends 
of  the  tube.  The  contact  terminals  are  provided  with 
threaded  ends,  -adapted  to  screw  into  the  rubber 
caps,  and  with  longitudinal  openings  extending 
tiirough,  to  receive  the  stems  of  the:  electrodes  (6) 
and  (7).  The  electrodes  confine  between  their  ad- 
jacent faces  within  the  glass  tube  the  metallic  filings 
(8).  The  stem  of  electrode  (6)  is  threaded,  to  enable 
it  to  be  screwed  through  its  contact  terminal,  making 
any  desired  adjustment  of  the  electrode  longitudinally 
within  the  glass  tube  poss'ble     The  air  is  exhausted 


fig.  i.  •  recent  improvements  in  space  telegraphy. — 
ci.ark's  coherer. 

from  the  tube  after  the  filings  and  electrodes  ha^■e 
Iieen  put   in  place. 

The  contact  terminals  are  provided  with  fiat  sides, 
adapted  to  be  received  between  the  opposed  contact 
jaws  at  each  end  of  the  coherer.  Connected  elec- 
trically to  the  jaws  are  the  binding-posts  (19)  and 
(20).  The  aerials  at  the  receiving  station  are  con- 
nected through  their  conductors  with  the  binding- 
posts. 

The  coherer  operates  in  the  circuit  in  the  usual 
manner,  the  filings  being  decohered  by  an  automatic 
tapper.  This  patent  is  assigned  to  the  Clark  Wire- 
less Telegraph  Company  of  Detroit. 

Mr.  Dorman's  device  is  quite  different  from  the 
usual  form  of  coherer,  in  that  the  iron  filings  gen- 
erally used  are  floated  upon  a  globule  of  mercury, 
making  unnecessary  the  usual  tapping  device.  Briefly, 
the  invention  comprises  a  globule  of  mercury  having 
a  coating  of  mineral  oil  and  a  finely  divided  mineral 
substance,  such  as  powdered  oxide  of  iron,  fine  metal 
filings,  emery  dust,   or  finely   powdered   carbon. 

Fig.  2  is  an  enlarged  side  elevation,  partly  in  sec- 
tion, of  a  coherer  and  its  support.  By  referring  to 
the  diagram  the  general  arrangement  of  the  parts 
may  be  seen. 

F'reely  movable  longitudinally  in  the  sleeve  (4) 
and  in  opposite  ends  of  the  glass  tube  (3)  are  iron 
rods,  each  of  which  is  provided  'with  a  threaded 
stem  that  projects  out  through  the  bore  or  opening 
in  the  ends  of  the  sleeves,  and  provided  with  a  thumb- 
nut  (8).  Located  within  each  sleeve  between  its 
closed  end  and  a  nut,  threaded  on  the  stem,  is  a 
coiled  spring,  the  normal  tendency  of  Avhich  is  to 
force  its,  rod  inward.    It  will  be  seen  that  by  turning 


the  thumb-nuts  (8)  in  the  proper  direction  the  rods 
may  be  brought  toward  or  from  each  other,  as  de- 
sired, within  the  tube  in  which  is  placed  the  globule 
of  mercury  of  such  diameter  that  it  may  move  freely 
within. 

The  salient  feature  of  the  invention  resides  in 
coating  the  globule  of  mercury  first  with  a  mineral 
oil  and  then  with  finely  divided  or  powdered  oxide 
of  iron,  fine  metal  filings,  emery  dust  or  finely  pow- 
dered carbon.  The  application  of  any  of  these  coat- 
ings to  the  mercury  gives  to  the  device  the  power 
of  self-restoration,  doing  away  with  the  necessity 
for  a  tapper  or  vibrating  device.  The  inventor  says 
that  its  use  results  in  a  stronger  and  more  distinct 
production  of  the  signals  transmitted  to  the  receiving 
apparatus  proper  and  has  the  effect  of  rendering 
the  coherer  more  durable  and  less  liable  to  get  out 
of  order  through  the  -effects  of  atmospheric  elec- 
tricity or  from  other  causes.  It  is  also  said  to  re- 
quire less  electrical  energy  for  the  operation  of  the 
system. 

Fig.  s  represents  one  of  the  tuned  systems  devised 
by  Mr.  Fessenden.  In  the  operation  of  tuning  sys- 
tems it  is  often  the  case  that  but  a  single  trans- 
former is  used,  tuned  to  the  periodicity  desired,  and 
with  this  arrangement  it  is  impossible  to  obtain  any 
desired  ratio  of  transformation  on  account  of  the 
fact  that  only  a  given  length  just  sufficient  to  permit 
the  oscillation  to  travel  it  in  the  time  occupied  by 
a  half-wave  can  be  used.  If  the  periodicity  of  the 
electromagnetic  waves  employed  is  1,800,000.  then  an 
electric  oscillation  can  only  tra\el  a  tenth   of  a  mile 


fig.  2.     recent  improvements  in  space  telegraphy. — 
dorman's  coherer. 

during  a  single  wave  period  or  a  twentieth  of  a  mile 
during  a  single  oscillation  period,  because  an  electric 
impulse  cannot  travel  faster  than  the  velocity  of 
light,  and  along  a  wire  which  always  has  inductance 
and  capacity  the  velocity  must  be  less.  The  oscilla- 
tion must  travel  back  and  forth  over  the  wire  every 
period,  and  obviously  it  cannot  do  this  within  the 
available  time  unless  the  length  be  not  greater  than 
one-twentieth  of  a  mile.  If  the  primary  has  a  con- 
siderable number  of  turns,  this  length  may  not  allow 
of  sufficient  turns  to  give  as  high  a  rate  of  trans- 
formation as  is  desired. 

In  the  diagram.  (2)  is  a  conductor  or  aerial, 
grounded.  eith,er  directly  through  the  primary  (3) 
or,  in  addition,  through  the  condenser  (6).  (5" J 
is  the  secondary  of  a  transformer  of  which  (3) 
is  the  primary.  The  transformer  may  be  an  air- 
core  transformer,  or  a  core  of  magnetic  material, 
such  as  finely  laminated  iron,  may  be  used.  (3-') 
is  the  primary,  and  (s)  the  secondary,  of  an- 
other transformer.  The  circuit  containing  the  sec- 
ondary (5»)  and  the  primary  (3")  is  tuned,  pref- 
erably, to  the  period  of  the  aerial,  as  is  also  the 
circuit  containing  the  secondary  (5).  This  tuning 
may  be  done  by  means  of  inductances  (7)  (7"),  or 
capacities  (8)  (8^).  An  advantage  claimed  for  this 
construction  is  that  it  permits  high  ratios  of  trans- 
formation to  be  obtained. 

Referring  to  the  other  invention  of  Mr.  Fessenden, 
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FIG.   3.       RECENT    IMPROVEMENTS  IN  SPACE  TELEGRAPHY. 

FESSENDEn's  DOUBLE-TRANSFORMER  DEVICE. 

the  end  desired  is  the  neutralization  of  disturbing 
impulses  or  waves  which  have  not  the  periodicity 
which  it  is   desired  to  receive. 

Fig.  4  shows  a  diagrammatic  view  of  a  form  of 
tuned  apparatus. 

When  an  electric  impulse  is  received  by  the  con- 
ductors (6)  and  (7),  the  first  few  oscillations  of 
the  series  of  waves  will  generate  nearly  the  same 
potential  at  the  ends  of  the  coherer  or  translating 
device  (10).  But  if  the  oscillations  persist  and  their 
periodicity  agrees  with  that  to  which  either  of  the 
receiving  'conductors  is  tuned,  the  potential  at  one 
end   of    the   coherer   will    rise   higher   than    that    of 


the  other  and  the  receiver  will  be  actuated.  If,  how- 
ever, the  periodicity  of  the  impulse  does  not  agree 
with  that  to  which  either  receiving  conductor  is 
tuned,  there  will  be  no  cumulative  rise  in  the  po- 
tential at  one  end  of  the  receiving  device,  and  if 
the  periodicity  of  the  impulse  be  sufficiently  different 
from  the  periodicities  to  which  the  receiving  con- 
ductors are  tuned  there  will  be  no  appreciable  rise 
at  one  end  above  that  of  the  opposite  end. 

As   the  coherer   or    other    translating    device   is   so 
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FIG.  4.       RECENT    IMPROVEMENTS  IN  SPACE  TELEGRAPHY. — 
FESSENDEN's    TUNED    SYSTEM. 

constructed  as  to  be  unresponsive  to  approximately 
equal  potentials  or  the  potentials  so  nearly  neutralize 
each  other  as  to  produce  no  operative  effect  on  the 
coherer  or  wave-responsive  device,  it  follows  that 
the  apparatus  at  any  receiving  station  will  not  re- 
spond to  any  wave  or  series  of  waves  or  impulses 
which  will  not  produce  or  generate  potential  dif- 
fering to  a  predetermined  degree.  Thus  disturbing 
impulses  produced  by  other  stations  or  by  atmos- 
pheric disturbances  will  be  unable  to  affect  the  re- 
ceiver. 


Alternating-current  Motor  Control. 

One  of  the  principles  relating  to  induction  motors, 
as  recently  asserted,  is  that  the  torque,  when  the 
inducing  coils  are  Y-connected,  may  be  greatly  in- 
creased by  changing  the  connections  so  as  to  give 
the  windings  the  delta  form.  When  Y-connected 
the  electromotive  force  impressed  on  each  coil  bears 

I 
the    relation     ,  —    to    the    electromotive    force    im- 

V  3 
pressed  on  the  individual  coils  when  connected  in 
delta.  Therefore,  in  changing  from  Y  to  delta, 
the  torque  (which  is  proportional  to  the  square  of 
the  impressed  electromotive  force)  is  increased 
three  times.  Albert  H.  Armstrong  of  Schenectady, 
N.  Y.,  the  discoverer  of  this  principle,  has  made  ap- 
plication of  it  in  connection  with  the  regulation  of 
a  single  induction  motor,  and  he  says  that  it  is 
also  of  particular  value  in  connection  with  the  con- 
trol of  induction  motors  by  the  tandem  multiple 
system.  It  is  the  latter  case  when  induction  motors 
operate  in  tandem  their  torque  is  reduced  to  a 
value  materially  lower  than  that  which  they  would 
have  were  the  motors  connected  in  multiple  and 
the  same  current  flowing  in  each  motor.  The  torque 
of  the  first  motor  is  reduced  because  of  the  fact 
that  its  secondary  is  connected  to  a  reactive  circuit 
furnished  by  the  primary  of  the  second  motor, 
while  the  torque  of  the  second  motor  is  reduced 
because  of  the  diminished  electromotive  force  im- 
pressed upon  it  from  the  secondar)^  of  the  first 
motor.  By  connecting  the  inducing  or  primary 
winding  of  the  first  motor  in  delta  when  the  motors 
are  running  in  tandem  the  torque  of  the  combina- 
tion is  increased  three  times,  thus  more  than  mak- 
ing up  for  the  inherent  lessening  of  the  torque  due 
to   the   tandem   connection. 

Fig.  I  is  a  diagram  of  the  connections  employed 
in  carrying  out  the  invention.  Fig.  2  illustrates 
diagrammatically  two  induction  motors  connected 
in  tandem.  Fig.  3  shows  the  motors  connected  in 
multiple,  and  Fig.  4  represents  a  detail. 

In  Fig.  I  is  shown  a  developed  view  of  the  con- 
tacts on  a  controller  cylinder  employed  in  changing 
the  connections  of  induction  motors  according  to 
the  invention.  The  contacts  (K'),  (K")  and  (K") 
represent,  respectively,  the  first,  second  and  third 
controller  positions. 

The  controller  is  intended  to  be  used  in  connection 
with  two  induction  motors,  preferably  of  the  three- 
phase  type.  The  fixed  members  of  the  two  motors 
are  indicated  at  (F')  and  (F°)  and  are  each  pro- 
\ided  with  three  coils.  The  movable  members  of 
the  motors  corresponding  to  the  fixed  members  are 
shown  at    (A')    and   (A"). 

When  the  controller  is  moved  to  its  first  position, 
the  motors  are  connected  in  tandem,  as  shown  in 
diagram  in  Fig.  2,  the  fixed  member  (F')  of  the 
first  motor  having  its  coils  connected  in  delta.  The 
contacts     (i'),     (2')     connect    together     the     coils 
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(C)  iC),  the  contacts  (3)  (6'),  the  coils  (C) 
(C=),  and  the  contacts  (4)  (5')  and  the  coils 
(C)  (C).  The  contact  fingers  (11)  and  (12), 
together  with  the  corresponding  contacts  and  cross 
connections  on  the  controller  cylinder,  act  to  connect 
two  of  the  windings  of  the  movable  member  (.V) 
with  corresponding  windings  of  the  movable  mem- 
ber (A°),  the  terminal  (.T)  being  connected  to  (T') 
and  the  terminal  (S)  to  (S').  An  electrical  con- 
ductor (Z)  permanently  connects  together  the  re- 
maining terminals  (U)  (U').  The  tw-o  movable 
members  of  the  motors  are  thus  connected  in  series, 
the  member  (A")  acting  as  a  primary  for  the  sec- 
ondary motor,  while  the  member  (A')  acts  as  a 
secondary  to  the  first  motor.  The  coils  of  the  fixed 
member  (F")  of  the  second  motor  are  permanently 
connected  with  one  terminal  of  each  coil  with  a 
common   point,   as   indicated,   and   in   the   first   con- 


rig.3. 
ALTERNATING-CURRENT    MOTOR    CONTROL. 

Iroller  position  tiiis  \vinding"  is  connected  to  the 
resistance    (R). 

From  the  diagram  of  connections  shown  in  Fig.  2 
it  will  be  seen  that  the  second  motor  receives  its  en- 
ergy from  the  movable  or  secondary  member  of 
the  first,  and  that  for  the  purpose  of  increasing  the 
starting  torque  of  the  combination  a  non-inductive 
rcsi-itance  is  shown  as  inserted  in  the  induced  or 
stationary  member  of  the   second  motor. 

The  common  conductor  (Z)  is  indicated  in  Fig.  2 
in  dotted  lines.  With  the  motors  connected  as 
shown,  the  maximum  starting  torque  is  obtained  by 
reason  of  the  delta  connection  of  the  primary  wind- 
ing of  the  first  motor  and  because  of  the  non-in- 
ductive resistance  in  the  secondary  of  the  second 
motor.  If  the  motors  be  geared  to  run  at  the  same 
speed,  they  will  reach  a  speed  corresponding  to  one- 
half  that  which  they  would  attain  if  connected  in- 
dividually to  the  supply  conductors.  When  the 
speed  has  been  reached,  the  delta  connection  of  the 
first  motor  may',  if  desired,  be  changed  to  Y 
and  the  resistance  (R)  of  the  second  motor  short- 
circuited.  In  the  second  position  (K')  of  the  con- 
troller the  motors  are  connected  in  multiple  with 
the  induced  windings  on  the  movable  members 
closed-circuited  upon  the  common  resistance  (R). 
In  this  position  of  the  controller  the  coils  on  each 
member  of  each  motor  are  connected  in  Y,  indi- 
cated in  Fig.  3.  Referring  to  the  drawings,  the 
contacts  (2")  (3")  (4")  connect  three  terminals 
of  the  coils  of  the  fixed  member  (F')  to  a  common 
point.  The  remaining  terminals  of  these  coils  are 
connected  directly  to  the  supply  conductors.  The 
coils  of  the  fixed  member  (F')  of  the  second  mem- 
ber are  connected  in  parallel  with  the  first,  and  the 
movable  members  (A';  (A*J  of  the  motors  are 
likewise  connected  in  multiple,  the  connections  being 
reversed  from  those  corresponding  to  the  first  con- 
troller position  in  order  to  preserve  the  same  direc- 
tion of  rotation  in  the  two  motors.  The  coils  of 
the  members  (A')  (A")  are,  as  before,  perma- 
nently connected  together  by  the  conductor  (Z), 
the  remaining  terminals,  however,  being  reversed. 
The  resistance  (R)  has  one  of  its  terminals  per- 
manently connected  to  the  conductor  (Z)  and  by 
consequence  to  the  terminals  (V)  (U)  of  the  mova- 
ble members,  while  its  remaining  terminals  are  con- 


nected through  the  contact  fingers  (9)  (10)  and 
the  corresponding  controller  contacts  with  the  two 
remaining  terminals  of  the  windings  of  (A')  (A"), 
thus  being  in  parallel  with  them.  From  the  con- 
nections shown  in  Fig.  3  it  will  be  seen  that  the 
motors  are  connected  in  multiple  with  the  wind- 
ings of  the  fixed  or  primary  member  of  the  first 
motor  connected  in  Y  rather  than  in  delta,  as  in 
the  first  controller  position.  The  resistance  in  the 
secondaries  of  the  motors  reduces  the  speed  at 
which  the  motors  attain  their  maximum  torque. 
This  resistance  is  therefore  chiefly  useful  while  the 
motors  are  being  gotten  up  to  speed  and  is  intended 
to  be  cut  out  as  the  speed  rises  in  order  to  prevent 
waste  of  energy  and  to  secure  close  speed  regula- 
tion with  varying  load.  The  third  controller  posi- 
tion (K°)  differs  from  the  second  controller  posi- 
tion only  in  that  the  resistance  (R)  is  short-cir- 
cuited. The  connections  are  obvious  from  the  draw- 
ings. When  the  controller  is  at  the  last  controller 
position,  large  currents  flow  through  the  windings 
of  the  induced  or  movable  members  of  the  motors. 
If  under  these  conditions  the  controller  were  to  be 
moved  back  toward  its  original  position,  so  as  to 
cut  out  the  short-circuiting  connections  of  the  re- 
sistance (R),  large  and  destructive  arcs  would  be 
formed  on  the  contacts,  which  arcs  are  difficult  to 
blow  out  or  extinguish,  owing  to  the  fact  that  they 
are  formed  by  alternating,  currents  and  not  by  di- 
rect currents.  In  order  to  overcome  this  difficulty,  a 
supplemental  short-circuiting  switch  is  used,  the 
contacts  of  which  are  arranged  on  a  small  cylinder 
and  adapted  to  be  operated  from  the  main  con- 
troller cylinder.  Fig.  4  illustrates  the  co-operative 
relation  between  these  two  cylinders.  When  the 
main  controller  is  turned  through  its  first  and  second 
positions,  no  movement  is  communicated  to  the 
short-circuiting  cylinder  (L').  When,  however,  the 
main  controller  has  been  moved  to  its  last  position, 
the  lug  (O)  on  the  main  cylinder  engages  the  lug" 
( P)  on  the  supplemental  cylinder,  thus  causing  the 
latter    to    turn    until    its   contacts    (K')    are   brought 


Scheldel  Electrolytic  Rectifier. 

Electrolytic  rectifiers,  while  quite  well  known,  are 
as  yet  little  developed,  and  the  one  illustrated 
herewith  is  interesting  in  several  ways.  Although  the 
manufacturers  as  yet  do  not  care  to  give  a  very  full 
description  of  the  apparatus,  enough  was  gathered 
,  from  an  inspection  made  by  a  representative  of  the 
Western  Electrician  to  give  a  general  idea  of  the 
device. 

.'Alternating  current  from  the  two  transformers 
seen  in  the  picture  is  carried  by  leads  to  three  alumi- 
num electrodes  about  three-fourths  of  an  inch  in 
diameter  placed  in  a  glass  jar  and  surrounded  by  the 
electrolyte.  The  electrodes  are  arranged  in  the  form 
of  a  triangle,  in  the  center  of  which  is  an  electrode 
of  platinum  gauze  surrounding  a  core,  the  composi- 
tion of  which  is  not  divulged.  This  central  electrode 
is  the  positive  one  and  from  it  direct  current  is 
carried  to  the  two  upright  leads.  The  electrolyte 
consists  of  a  solution  of  salts,  also  a  secret.  The 
whole  rectifier  is  not  over  16  inches  high  by  10 
inches   square. 

As  yet  voltages  higher  than  iro  have  not  been 
dealt  with  successfully,  confining  the  application  of 
the  apparatus  to  such  uses  as  electrotherapeutics  and 
other  cases  where  small  current  is  required.  When 
a  pressure  of  no  volts  (alternating)  is  applied  to 
the  rectifier  the  pressure  on  the  direct-current  side 
is  about  So  volts.  There  is  some  heating  of  the 
electrolyte,  but  this  is  kept  down  by  circulating  cold 
water  through  pipes   running  through   the   solution. 

This  apparatus  is  manufactured  by  W.  Scheidel  & 
Co.  of  Chicago.  There  are  15  different  types  of  recti- 
fiers offered  by  the  firm,  and  it  is  said  that  they  are 
filling  the  requirements  in  many  cases  for  transform- 
ing alternating  current  into  a  positive  direct  current. 
The  loss  in  transforming  is  estimated  to  be  about 
five  per  cent.  The  apparatus  requires  very  little 
attention.  Once  or  twice  a  year  the  electrolyte  will 
require  changing:  otherwise  there  is  said  to  be  no 
attention  necessary. 

The  range  of  output  of  the  various  types  of  recti- 


SCHEIDEL    ELECTROLYTIC    RECTIFIER. 


under  the  corresponding  contact  fingers  (C),  and 
so  short-circuiting  the  resistance  (R).  On  the  re- 
turn movement  of  the  controller  the  short-circuiting 
contacts  on  the  main  cylinder  are  withdrawn  from 
beneath  their  co-operating  contact  fingers  without 
the  production  of  arcs,  owing  to  the  fact  that  the 
short-circuiting  cylinder  (L')  still  remains  with  its 
contacts  short-circuiting  the  resistance  (R).  Just 
before  the  main  cylinder  has  reached  its  off  position 
and  when  the  motors  have  been  entirely  disconnected 
from  line,  the  lug  on  the  main  cylinder  engages  the 
lug  on  the  short-circuiting  cylinder,  causing  the  lat- 
ter to  rotate  and  open  the  short-circuiting  contacts 
(K')    and   no  arcing   will   take  place. 

Although  the  system  of  control  for  induction  mo- 
tors above  described  is  particularly  valuable  in  con- 
nection with  railway  work,  it  will,  of  course,  be 
obvious  that  the  various  features  are  equally  ap- 
plicable whether  the  system  be  employed  in  connec- 
tion with  electric  railway  or  for  other  purposes  to 
which  it  may  be  adapted.  Mr.  Armstrong  received 
a  patent  on  this  device  on  August  4.  1903. 


fiers  runs  as  follows ;  One-hundred-and-ten-volt 
current  may  be  had  at  from  one  to  20  amperes,  70 
volts  as  high  as  30  amperes,  and  50  volts  may  be 
had  at  from  one  to  20  amperes.  Other  special  forms 
and  capacities  of  rectifiers  are  suitably  constructed 
under  this  system  to  suit  various  purposes  as  desired. 
One  of  these  purposes  is  the  charging  of  automobiles, 
it  many  times  happening  during  a  run  that  alternat- 
ing current  is  the  only  source  available, 


Chicago    Drainage    Canal    Waterpower. 

The  suit  which  has  been  pending  for  some  months 
between  the  Sanitary  District  of  Chicago  and  the 
Gaylord  syndicate  has  at  last  been  decided  in  favor 
of  the  Sanitary  District.  The  suit  was  the  outcome 
of  an  attempt  made  by  Robert  Gaylord  and  others 
to  condemn  the  land  and  use  the  waterpower  of  the 
Chicago  drainage  canal  below  what  is  known  as 
dam   No.   I  of  the  Lockport  power  development. 

The  state  Supreme  Court  declared  unconstitutional 
the  statute  authorizing  the  condemnation  of  private 
property  for  public  mills  or  machinery  other  than 
public  grist  mills.  This  leaves  the  Sanitary  Dis- 
trict free  to  develop  the  power. 
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If  one  stops  to  consider  that  nearly  half  of  the 
exports  of  electrical  machinery  from  the  United 
Stales  in  the  year  ended  June  30,  190.3,  went  to  the 
United  Kingdom,  it  will  be  seen  that  the  protective- 
tariff  proposals  of  Mr.  Joseph  Chamberlain  are  of 
direct  interest  to  the  electrical  manufacturers  of 
this  country.  The  total  exports  of  electrical  machin- 
ery   (in    which   electrical   appliances,    includinR-  tele- 


graph and  telephone  instruments  are  not  included) 
for  the  year  mentioned  were  valued  at  $5,779,459) 
and  of  this  amount  the  United  Kingdom  took  $2,256,- 
062  worth.  Mr.  Chamberlain  proposes  a  duty  of 
TO  per  cent,  ad  valorem  on  all  manufacturcid  goods 
imported  into  Great  Britain,  and  if  his  ideas  pre- 
vail, as  is  quite  possible,  American  electrical  manu- 
facturers will  have  to  meet  this  new  handican.  It 
behooves  the  exporters  of  this  country  to  watch  the 
British  situation  carefully  that  they  may  meet  the 
changed   conditions,   should   they  arrise. 


The  great  importance  placed  on  technical  train- 
ing nowadays,  not  only  in  this  country  but  abroad, 
is  shown  by  the  M'osely  industrial-education  com- 
mission of  Great  Britain,  now  in  Chicago.  The 
organization  and  work  of  this  commission  re\eal 
the  earnest  way  in  which  the  problem  of  education 
is  now  studied  in  England.  Many  educators  of 
distinction  are  in  the  party,  which  is  making  a 
tour  of  the  great  industrial  and  educational  centers 
of  the  United  States  to  observe  our  methods  and 
prepare  reports  upon  them  for  future  study.  The 
problem  under  consideration  is  no  easy  one  of  solu- 
tion, for  American  teachers  and  "captains  of  in- 
dustry" are  not  agreed  on  the  proper  proportion 
of  elementary  schooling,  manual  training  and  tech- 
nical education  necessary  for  the  ideal  preparation 
of  tlie  man  best  adapted  to  advance  the  industrial 
welfare  of  his  country.  So  much  depends  on  tlie 
man  and  the  conditions  to  be  met  that  probably  no 
absolute  rule  can  be  laid  down,  unless  it  be  that 
good  elementary  schooling  for  the  masses  is  no  less 
essential  than  highly  specialized  training  for  indi- 
viduals. 


Purdue  University  of  Lafayette,  Ind.,  is  a  tech- 
nical rather  than  a  liberal -arts  school,  and  for  that 
reason,  and  from  the  further  fact  that  much  im- 
portant electrical  experimental  work  has  been  done 
in  its  laboratories,  electrical  men,  particularly  of  the 
West,  are  well  acquainted  with  it.  More  than  a 
mere  melancholy  interest  will  therefore  attach  to 
the  expressions  of  sincere  sympathy  which  electrical 
men  will  extend  to  the  institution  as  a  result  of  the 
shocking  steam-railroad  accident  of  Saturday  last  by 
which  16  lives  were  lost  and  34  persons  injured  in 
Indianapolis.  The  victims  were  on  a  special  train 
proceeding  to  a  football  game  and  were  almost  all 
students  at  Purdue.  The  members  of  the  party, 
nearly  all  young  people,  wbre  in  high  spirits,  gay 
with  ribbons  and  college  colors,  shouting  their 
enthusiastic  "yells"  or  exchanging  merry  badinage 
among  themselves,  when  there  was  a  collision  and  in 
a  moment  the  scene  was  changed  to  one  of  death 
and  horror.  The  accident  was  a  particularly  sad 
one,  and  the  school  and  all  connected  with  it  will 
receive  real  condolence  from  the  electrical  fraternity, 
prompted  by  such  a  fellow  feeling  as  that  which 
induced  the  long-distance  telephone  company  of  In- 
dianapolis to  throw  opera  its  lines  free  for  the  use 
of  travelers  on  the  fated  train  and  their  relatives 
and    friends. 


That  fine  representative  of  the  United  States  con- 
sular service,  Mr.  Frank  H.  Mason,  consul-general 
at  Berlin,  is  as  well  informed  electrically  as  in  other 
directions.  He  reports  that  on  January  i,  J904,  the 
cost  of  electric  current  for  lighting  purposes  in  Ber- 
lin will  be  reduced  from  55  pfennigs  (13%  cents)  to 
40  pfennigs  (10  cents)  a  kilowatt-hour.  Tnis  change 
of  price,  made  to  meet  the  coinpetition  of  gas,  which 
is  furnished  for  lighting  as  well  as  for  heating  and 
cooking  purposes  at  3%  cents  a  cubic  meter  (35.316 
cubic  feet),  will  ainount  to  a  reduction  of  27  per 
cent,  and  will  give  Berlin  the  cheapest  electric  light 
of  any  European  city  where  the  current  is  generated 
by  steam  power  or  by  gas  engines.  The  rates  for 
lighting  purposes  per  kilowatt-hour  in  some  other 
European  cities  are  as  follows:  Breslau,  17  cents; 
Budapest,  23%  cents ;  Christiania,  14  cents ;  Genoa, 
18  cents;  Cologne,  Leipsic  and  Nureinberg,  18% 
cents:  Dresden,  Frankfort,  Munich  and  Hamburg, 
15  cents;  Copenhagen,  14  cents;  Rotterdam,  17 
cents,  and  Vienna,  15  cents.  For  power  purposes 
electric  current  is  supplied  in  Berlin  as  low  as  17 
pfennigs  (4%  cents)  a  kilowatt-hour,  and  when 
used  in  large  quantities  during  daylight  hours  this 
price  is  still  further  reduced  to  14  pfennigs  (3% 
cents),  which  probably  represents  the  low-water 
mark  of  steam-generated  current  in  a  European  city. 
It    may   be    added    that    the   Berlin    prices    compare 


favorably  with  those  of  American  cities  also.  In 
Chicago,  for  instance,  long-hour  lighting  customers 
taking  current  in  wholesale  quantities  pay  nine  or 
10  cents  a  kilowatt-hour,  while  short-hour  prices 
range  up  to  15  or  20  cents.  For  daytime  power 
the  price  varies  from  10  cents  down  to  four  cents, 
depending  on  quantity  consumed  and  hours  of  serv- 
ice. If  the  cost  of  coal  and  labor  and  the  interest 
rate  in  the  various  cities  were  also  given,  the  com- 
parison would  be  -Still  more  interesting. 


After  a  lull  in  the  convention  season,  the  forth- 
coming annual  meeting  of  the  Interstate  Independent 
Telephone  -'\ssociation  will  come  at  a  time  when  all 
those  who  desire  to  attend  should  be  ready  to  em- 
brace the  opportunity  with  zest.  The  gathering  will 
be  held  in  Chicago  on  December  8th,  9th  and  loth, 
and  will  undoubtedly  be  worthy  of  this  vigorous 
young  association.  With  more  attention  paid  to 
technical  discussions  than  at  former  meetings,  the 
second  annual  convention  should  leave  little  to  be 
desired,  for  there  can  be  no  question  that  a  large 
number  of  enthusiastic  telephone  men  will  be  pres- 
ent. Chicago  is  the  telephone-manufacturing  center 
of  the  countrj^  and  is  easily  accessible  from  all  points 
in  the  territory  of  the  association.  It  has  ample 
hotel  accommodation — it  is  to  be  remembered  that 
the  attendance  at  last  year's  convention  was  700 — 
and  affords  a  good  incidental  opportunity  for  the 
out-of-town  visitors  to  do  their  holiday  shopping, 
technical  and  otherwise.  With  a  satisfactory  pro- 
gramme, such  as  will  be  prepared  undoubtedly — 
including  a  "question  box" — President  Hull  and  his 
associate  officers  ought  to  have  the  satisfaction  of 
conducting  the  greatest  telephone  convention  ever 
held  in  the  country. 


Occasional  electrical  disturbances  of  widespread 
effect,  such  as  that  of  last  Saturday,  direct  attention 
to  the  mysterious  relation  of  "sunspots"  to  these 
phenomena.  There  is  a  theory,  quite  generally  dif- 
fused, that '  electrical  disturbances  in  the  sun's  at- 
mosphere cause  the  strange  upsetting  of  the  elec- 
trical equilibrium  of  the  earth  and  its  atmosphere 
which  we  vaguely  class  under  the  name  "disturb- 
ance." Mr.  Force  Bain  of  Chicago  discusses  the 
fascinating  subject  in  a  practical  way  in  this  issue 
of  the  Western  Electrician.  For  a  more  elaborate 
scientific  treatment  one  must  go  back  to  Professor 
James  Dewar's  presidential  address  before  the  Brit- 
ish Association  at  Belfast  in  1902.  Tlie  following  is 
quoted  from  that  address : 

If  we  turn  to  the  question,  what  is  the  cause  of 
the  electric  discharges  which  are  generally  believed 
to  occasion  auroras,  but  of  which  little  more  has 
hitherto  been  known  than  that  they  are  connected 
with  sunspots  and  solar  eruptions,  recent  studies 
of  electric  discharges  in  high  vacua,  with  which  the 
names  of  Crookes,  Roentgen,  Lenard  and  J.  J.  Thom- 
son will  always  be  associated,  have  opened  the  way 
for  Arrhenius  to  suggest  definite  and  rational 
answer.  He  points  out  that  the  frequent  disturb- 
ances which  we  know  to  occur  in  the  sun  mii»t  cause 
electric  discharges  in  the  sun's  atmosphere  far  ex- 
ceeding any  that  occur  in  that  of  the  earth.  These 
will  be  attended  with  an  ionization  of  the  gases, 
and  the  negative  ions  will  stream  away  through  the 
outer  atmosphere  of  the  sun  into  the  interplanetan' 
space,  becoming,  as  Wilson  has  shown,  nuclei  of 
aggregation  of  condensable  vapors  and  cosmic  dust. 
The  liquid  and  solid  particles  thus  formed  will  be 
of  various  sizes :  the  larger  will  gravitate  back  to 
the  sun,  while  those  with  diameters  less  than  one 
and  a  half  thousandths  of  a  millimeter,  but  never- 
theless greater  than  a  wave-length  of  light,  will,  in 
accordance  with  Clerk  Ma.xwell's  electromagnetic 
theory,  be  driven  away  from  the  sun  by  tlie  inci- 
dence of  the  solar  rays  upon  them,  with  velocities 
which  may  become  enormous,  until  they  meet  other 
celestial  bodies,  or  increase  their  dimensions  by  pick- 
ing up  more  cosmic  dust  or  diminish  them  by  evap- 
oration. Tlie  earth  will  catch  its  share  of  such 
particles  on  the  side  which  is  turned  toward  the 
sun,  and  its  upper  atmosphere  will  thereby  become 
negatively  electrified  until  the  potential  of  the  charge 
reaches  such  a  point  that  a  discharge  occurs,  which 
will  be  repeated  as  more  charged  particles  reach  the 
earth. 

So  far  as  authority  goes,  therefore,  there  seems 
to  be  the  best  of  it  for  ascribing  the  aurora  and  ac- 
companying electrical  disturbances  to  the  sun.  Mr. 
Bain  raises  the  interesting  question  whether  this 
enormous  electrical  energy  can  ever  be  of  use  to 
man.  As  it  is  intermittent  in  character,  the  answer 
would  seem  to  be  in  the  negative  with  translating 
apparatus  that  is  now  available ;  but  it  is  well  not 
to  dogmatize  on  these  fundamental  problems.  Rather 
let  us  work-   as   we   may  and   wait  patiently. 
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Proposed   Chicago  City  Railway  Im- 
provements. 

Probably  the  most  important  step  toward  a  solution 
of  the  traction  problem  in  Chicago,  at  least  so  far 
as  the  negotiations  with  the  Chicago  City  Railway 
Company  are  concerned,  was  the  final  drafting  of 
an  ordinance  by  the  franchise  sub-committee  of  the 
local  transportation  committee  of  the  City  Council 
extending  the  franchise  of  the  Chicao;o  City  company 
20  years  and  covering  ail  points  except  the  one  of 
compensation.  The  sub-committee  was  assisted  in 
drawing  the  ordinance  by  Attorneys  Edwin  B.  Smith, 
John  C.  jNIathis  and  E.  R.  Bliss,  representing  the 
city,  ^nd  President  D.  G.  Hamilton  of  the  company. 
The  ordinance  was  published  in  full  for  the  nrst 
lime  last  week  and  nearly  fdls  12  newsjiap-^r  columns, 
including  specifications  covering  the  general  outline 
of  the  work  required.  It  is  based  largely  on  the  ex- 
pert report  prepared  some  time  ago  by  Bion  J.  Arnold. 

The  demands  made  by  the  ordinance  are  such 
as  are  necessary  to  place  the  lines  in  first-class  con- 
dition and  are  considered  reasonable.  They  include 
operation  by  electricity,  grooved  rails,  keeping  the 
right-of-way  clean  and  in  repair,  cars  with  center 
aisles,  vestibuled  closed  cars,  removal  of  unused 
tracks,  right  of  way  over  vehicles,  no  free  passes 
except  to  employes,  policemen  and  firemen,  and  a 
five-cent  fare  within  the  city  limits  for  adults.  In 
addition,  the  city  grants  the  right  of  utilizing  any 
subways  which  may  be  built  by  the  city  in  the  future 
upon  terms  as  favorable  as  may  be  offered  elsewhere, 
and  the  company  must  extend  lines  upon  the  coun- 
cil's request.  The  city  shall  have  the  right  to  buy 
the  property  at  the  expiration  of  the  franchise,  the 
price  to  be  determined  by  appraisers,  and  the  com- 
pany must  waive  all  rights  claimed  under  the  pro- 
vision of  the  so-called  99-year  franchise. 

It  is  asserted  by  some  in  city-hall  circles  that  the 
provisions  and  requirements  of  the  ordinance  are 
satisfactory'  to  both  parties,  and  while  the  all-impor- 
tant matter  of  compensation  is  still  unsettled,  it  is 
believed  that  this  point  will  be  satisfactorily  adjusted 
and  a  few  weeks  after  the  coming  spring  election 
will  see  the  traction  situation  cleared  and  will  find 
Chicago  on  the  way  to  one  of  the  best  street-car 
systems  in  the  country. 

This  ordinance  is  also  intended  to  form  the  basis 
of  the  Union  Traction  Company's  franchise  exten- 
sion, and.  while  the  internal  affairs  of  that  company 
are  in  a  somewhat  unsatisfactory  condition  and  al- 
though the  negotiations  between  the  receivers  and  the 
Citv  Council  sub-committee  have  as  yet  accomplished 
little,  recent  developments  have  given  rise  to  the 
belief  that  the  obstacles  in  the  way  of  an  agreeement 
with  this  company  will  also  soon  be  removed  and  a 
franchise-extension  ordinance  passed  which  will  sat- 
isfy the  public. 

Following  are  extracts  taken  from  the  proposed 
Chicago  Cit}'  Railway  ordinance : 

The  company  shall  proceed  at  once  to  construct  a  power 
plant,  reconstruct  portions  of  its  tracks  and  roadbed  and  put 
its  entire  plant  and  equipment  in  first-class  condition.  The 
present  plants  for  supplying  power  shall  be  abandoned  as 
soon  as  practicable  and  in  place  thereof  one  or  more  plants 
shall  be  substituted,  together  with  the  necessary  sub-stations, 
of  sufficient  capacity  to  supply  the  requisite  amount  of  power 
to  efficiently,  successfully  and  continuously  operate  not  less 
than  the  682  double-truck  cars  and  the  251  single-truck  cars 
hereinafter  mentioned. 

The  machinery  and  apparatus  employed  shall  be  selected 
and  installed  with  a  view  of  affording  uninterrupted  opera- 
tion of  the  cars  upon  said  railway,  and  to  attain  this  end 
the  machinery  shall  be  so  arranged  that  a  stoppage  of  one 
machine  shall  not  prevent  the  operation  of  the  remaining 
machines,  and  reserve  machinery  shall  always  be  ready  to  be 
thrown  into  service.  All  boilers,  piping,  valves,  fittings, 
steair.  engines,  turbines,  generators,  switchboard  apparatus 
and  other  appliances  used  shall  be  of  the  latest  and  most 
approved  design  and  constructed  and  installed  in  accordance 
with  the  best  engineering  practice. 

In  all  dynamos  and  connections  where  a  high-voltage  cur- 
rent is  produced,  or  used,  approved  methods  for  the  protec- 
tion of  human  life  shall  be  employed.  The  switclies  shall  be 
entirely  inclosed  in  fireproof  material  and  shall  be  operated 
by  levers,  compressed  air.  auxiliary  currents  or  by  such 
other  means  as  will,  so  far  as  practicable,  prevent  personal 
contact    with    high-tension    current. 

The  company  shall  operate  all  of  its  street  railways  in  the 
city  during  the  term  of  this  grant,  by  electricity.  It  is 
authorized  and  renuired  to  ooerate  its  cars  on  Clark  Street, 
north  of  Twelfth  Street,  on  Wabash  Avenue,  north  of  Eight- 
eenth Street,  on  State  Street,  north  of  Eighteenth  Street. 
and  on  all  its  downtown  loops  by  electric  power,  received 
from  conductors  carried  in  conduits  below  the  surface  of  the 
streets  and  between  or  underneath  the  rails,  which  conduits 
shall  be  drained  at  frequent  inter\-als.  In  the  construction 
of  such  underground  electric  conduits  the  company  is  author- 
ized to  change  the  present  location  of  conduits,  cables,  gas 
pipes,  steam  pipes,  water  pipes,  sewers,  drains,  manholes  and 
catch-basins  belonging  to  private  individuals,  corporations  or 
the  city,  wherever  any  such  change  in  location  is  necessary 
to  the  proper  installation  of  its  underground  work.  All  such 
changes  shall  be  made  at  the  sole  expense  of  the  company 
and  in  such  manner  as  to  cause  no  unnecessary  injury  or  dis- 
turbance to  the  city  or  other  parties  affected. 

The  company  is  authorized  and  permitted  to  operate  its 
cars  upon  all  its  street-railway  tracks,  excepting  those  re- 
tuired  to  be  operated  by  an  underground  electric  system,  by 
overhead  contact  trolley  wires  suspended  from  poles.  Such 
poles  shall  be  of  iron  or  steel,  ornamental  in  design  and 
kept  well  painted.  They  shall  be  set  in  concrete,  between 
the  curb  line  and  the  lot  line,  on  the  average  not  less  than 
IIS  ^cet  apart,  and  so  as  not  to  obstruct  cross  streets,  alleys 
and   private   driveways. 

All  trolley  wires  shall  be  of  hard-drawn  copper,  phosphor 
bronze,  silicon  bronze  or  som-  other  material  of  strength 
equal  to  hard-drawn  cooper.  'J'hcy  shall  be  strung  not  less 
than  18K  feet  above  the  rails;  and  there  shall  be  at  least 
two  insulations  between  such  trolley  wires  and  each  sup- 
porting pole. 

The  company  may  use  its  conduits  and  trolley  poles  and 
wires  for  purposes  connected  exclusively  with  the  operation 
of  its  street  railways,  such  as  power,  light,  heat  and  signals. 
It_  may  connect  s^id  conduits,  poles  and  wires  with  its  trans- 
mission and  feeder  wires,  power  plants,  sub-stations,  car 
bouses,  repair  shops  and  with  any  transmission  of  feeder 
wires  of  any  other  individual  or  corjKTatinn  from  whom  or 
which  it  may  dcri%'c  electrical  power  for  the  operation  of  its 
street  railways.  The  city  shall  have  the  right,  during  the 
term   of  this   ordinance,   to    use    the    poles  of    the   company   to 


carry  its  signal,  telephone,  telegraph  and  clectric-liglit 
wires    and   lamps. 

All  transmission  and  feeder  wires  within  the  city,  carrying 
a  current  of  more  than  1,000  volts,  shall  be  laid  underground; 
and  all  such  wires  within  that  portion  of  the  city  lying  east 
of  the  west  line  of  Halsted  Street,  north  of  the  south  line  of 
Sixty-third  Street  and  south  of  the  Chicago  River  shall 
be  laid  underground.  To  this  end  autliority  is  conferred 
upon  the  company  to  enter  upon,  excavate  for  and  construct 
a  system  of  conduits  in  the  streets,  alleys  and  other  public 
ways  of  the  city  of  sufficient  capacity  to  carry  its  wires.  The 
conduits  shall  not  exceed  four  feet  in  width  and  three  feet 
in  depth  and  shall  be  of  tile,  cement,  iron  or  other  material 
impervious  to  moisture  and  not  subject  to  decay.  All  feeders 
leading  out  of  power  plants  and  sub-stalions  shall  be  pro- 
vided with  some  form  of  safety  switches  or  automatic  cir- 
cuit-breakers designed  to  instantaneously  open  the  circuit 
in  case  of  a  short-circuit  occurring  on  tlie  feeder  or  on  the 
trolley    wire   which    it   feeds. 

No  rails  shall  be  used  in  any  future  construction  of  less 
height  than  seven  inches,  or  of  less  weight  than  75  pounds 
per  yard.  All  new  track  construction  hereafter  laid  in  streets 
or  public  ways  paved  with  asphalt,  granite,  brick,  creosote 
block  or  other  similar  material,  shall  be  laid  with  modern 
improved  rails  of  the  grooved  type,  known  as  ttie  "Trilby" 
rail,  weighing  not  less  than  100  pounds  per  yard,  in  which, 
when  new,  the  difference  between  height  of  lip  and  tread 
does  not  exceed  five  thirty-seconds  of  an  inch.  Such  type 
of  rail  shall  also  be  laid  whenever  it  becomes  necessary  to 
renew    worn-out   tracks   in    streets. 

The  company  shall  fill,  grade,  pave,  keen  in  repair,  sweep, 
sprinkle  and  keep  clean  eight  feet  in  width  of  all  streets 
and  public  ways,  or  portions  thereof,  occupied  by  it  with  a 
single-track  railway,  and  (except  as  hereinafter  provided) 
16  feet  in  width  of  all  streets  and  public  ways  or  portions 
thereof,  occupied  by  it  with  a  double-track  railway.  The 
company,  upon  the  order  of  tiie  commissioner  of  public 
works,  shall  pave,  renave  or  repair  the  Portions  of  the  streets 
and  public  ways  whicli  by  this  grant  it  is  required  to  keep 
paved  and  in  repair,  whenever  and  as  often  as  the  same 
shall   need    paving,   repaving  or  repairing. 

The  railway  company  shall  put  into  service  as  rapidly  as 
practicable  and  operate  on  its  street-railway  system  682,  or 
more,  double-truck  cars,  each  capable  of  seating  not  less  than 
52  passengers.  In  addition  to  the  above  ears  the  company 
may  retain  in  operation  at  least  251  of  the  present  single- 
truck  ears,  now  in  service,  it  being  understood  that  these 
cars  shall  be  selected  from  the  best  cars  now  in   service. 

All  passensrer  cars  operated  bv  the  company  shall  be  used 
exclusively  for  the  carriage  of  passengers.  All  cars  shall 
have  center  aisles,  shall  be-  without  running  footboards  along 
the  sides  and  shall  be  eauioped  with  sufficient  motor  ca- 
pacity. All  closf^d  ears  shall  be  vestibuled  and  shall  be  sup- 
plied with  a  sufficipnt  number  of  electric  bells,  connections 
and  buttons  to  enable  oassengers  without  inconvenience  to 
notify  the  conductor  of  their  desire  to  leave  the  car  and 
shall  also  be  equipped  with  the  most  serviceable  form  of 
fender  devices,  headliphts  and  sand  boxes.  Each  double- 
truck  car  shall  be  equipped  with  two  sets  of  brakes,  one  of 
which  shall  be  a  hand  brake  and  tlie  other  an  efficient 
power  brake  of  modern  improved  type.  Each  car  shall  bear 
aporonriatp  and  conspicuous  si  ens  UDon  its  sides  or  ends 
and  shall  be  operated  sinq-ly  except  when  otherwise  expressly 
authorized  by   the   City   Council. 

The  company  is  hereby  authorized  and  permitted  to  operate 
separate  cars  for  the  use  of  the  United  States  nostoffice  de- 
partment and   for  the  earriace  of  parcels  and  Packages. 

For  a  continuous  trio  in  one  general  direction  within 
the  present  or  future  limits  of  the  city  over  its  street  rail- 
ways, the  company  is  entitled  to  charge  the  sum  of  five  cents 
for  each  passeneer  over  12  years  of  aee.  and  three  cents 
for  each  passenger  over  seven  and  less  than  12  years  of  age. 
Every  such  passencrer  may  demand  and  shall  receive  from 
the  conductor  of  the  car  upon  which  he  first  takes  passage, 
or  from  some  other  authorized  acent  of  the  company,  a 
transfer  ticket.  Said  transfer  ticket  shall  entitle  such  pas- 
senger to  ride  upon  anv  other  line  of  street  railway,  owned, 
leased   or    operated    by   the    company. 

Provision  is  also  made  for  the  issue  and  acceptance 
of  transfers  to  and  from  the  lines  of  other  companie_^5, 
these  lines  being  specified  in  the  ordinance,  and  al- 
most amounts  to  a  universal-transfer  system. 

Tiie  conioany  agrees  that,  if  the  city  secures  permission 
and  authority  for  it  so  to  do  from  any  other  corporation  or 
corporations  operatine  street  railways  in  the  territory  bounded 
en  the  north  by  Chicago  Avenue,  on  the  west  by  Halsted 
Street,  and  on  the  south  bv  Twelfth  Street,  each  inclusive, 
to  arrange  a  satisfactory  loop  system  for  the  downtown 
terminal,  whereby  the  various  lines  shall  use  the  same 
tracks. 

This  ordinance  -and  the  rights  and  privileges  hereby  con- 
ferred upon  the  company  are  upon  the  further  express  con- 
dition that  the  company  shall  ("and  by  the  acceptance  hereof 
it  agrees  and  oblie:ates  itself  to)  pay  into  the  treasury  of  the 
city    on    or   not   later    than    the    icth    day    of  January    in    each 

year,    through     the      term    of     this    grant.    per    centum 

of  its  gross  receipts  of  every  kind  and  character  derived  by 
it  from  the  operation  of  its  cars  during  the  preeedinc  vear, 
including  its  receipts  from  advertisinir  or  other  privileges 
connected    with    such    operation.      Provided,    however,    that    at 

any  time  after  the  expiration  of  years  from  date  of  the 

passaee  of  this  ordinance  the  citv  hereby  reserves  the  option 
or  privilege  of  commuting  its  right  to  receive  the  above  men- 
tioned percentage  of  the  gross  receipts  of  the  company  de- 
rived from  its  passenger  traffic  by  requiring  the  company  to 
reduce,  by  the  above-mentioned  percentage,  or  a  certain  part 
thereof,  the  rates  of  fare  for  passenrers  herein  prescribed; 
but,  in  any  event,  the  company  shall  continue  throughout 
the  term  of  this  grant  to  pay  into  tlie  city  treasury  anv 
portion  of  such  percentage  of  cash  fares  not  so  commuted  and 
all  of  the  above-named  percentage  of  its  said  gross  receipts 
derived    from  other  than   passenircr  traffic. 

The  company,  by  accepting  this  ordinance,  shall  grant  to 
the  city  and  the  city  herebv  reserves  to  itself  and  to  any 
person,  firm  or  corporation  designated  by  it  the  right  at  the 
expiration  of  the  grant  made  by  this  ordinance  to  purchase 
all  the  property,  real  and  personal,  then  comprising  the 
going  street-railway  system  nf  the  company  within 
the  city  and  reasonably  required  for  its  operation,  at  its 
then  fair  cash  value  (exclusive  of  earning  power  and  any 
franchise  value)  for  continued  use  in  tlic  city  for  street- 
railway    purposes. 

New  Traction  Company  Incorporated. 

A  new  company  which  may  prove  a  factor  in  the 
unfolding  of  the  traction  tangle  of  the  city  and  the 
Union  Traction  Company  has  come  into  the  field  in 
the  form  of  the  Chicago  Railways  Company.  The 
company  was  incorporated  at  Springfield  last  week 
with  a  capital  of  $10,000,  which  can  be  raised  tn 
$5,000,000.  The  men  who  appear  in  the  articles  of 
incorporation  are  Nathan  C.  Johnson,  William  E. 
Cooper  and  Archibald  G.  Thiselton.  They  have  no 
financial  interest,  however,  in  the  company.  It  was 
announced  that  Alfred  Skitt  of  New  York  would  be 
the  president  of  the  company  and  that  William  1'. 
Harrity  would  resign  from  his  position  of  director 
in  the  Chicago  Union  Traction  Company  and  be- 
come a  director  in  the  newly  formed  corporation. 
The  purpose  of  the  new  company,  as  stated,  is  "to 


construct,  own,  purchase,  lease  or  otherwise  acquire 
street  railroads  in  Chicago  and  in  the  counties  of 
Cook,  Lake,  McHenry,  DuPage  and  Will,  in  the 
state  of  Illinois,  and  to  operate  said  roads  by  animal, 
cable,  electric  or  other  power  authorized  by  law,  and 
to  own  and  enjoy  all  real  and  personal  property 
necessary  or  proper  for  conduct  of  the  business." 
Its  real  object,  however,  is  said  to  be  to  take  up 
the  property  of  the  Union  Traction  Company  and 
its  underlying  companies  when  the  receivership  ends. 

The  arrival  in  Chicago  at  this  time  of  so  many 
eastern  capitalists  and  the  announcement  that  J. 
Plerpont  Morgan  is  to  take  part  in  the  traction  con- 
ferences is  looked  upon  as  a  forerunner  of  a  crisis 
in  the  traction  situation. 

With  the  announcement  of  the  proposed  new  com- 
pany was  revived  the  story  that  the  acquisition  of 
the  Chicago  City  Railway  might  follow  and  one 
traction  system  formed  for  all  of  Chicago.  That, 
however,  is  a  matter  for  the  future,  if  for  any  time, 
and  has  nothing  to  do  with  present  projects.' 


Electrical  Exports  for  September. 

The  electrical  exports  from  the  United  States  for 
September  amounted  to  a  total  value  of  $691,420. 
The  figure  for  September,  1902,  was  $1,188,591.  A 
decrease  of  $497,171  Is  thus  shown  from  the  corre- 
sponding month  of  last  year.  For  some  months 
there  has  been  a  decrease  in  electrical  exports  classi- 
fied as  machinery,  but  this  decrease  has  usually  been 
counterbalanced  by  a  decided  Increase  In  electrical 
appliances,  Including  telegraph  and  telephone  instru- 
ments. September,  however,  shows  a  larger  decrease 
in  exports  of  the  latter  class  than  of  the  former,  and 
the  consequent  large  total  decrease  of  $497,171.  A 
comparison  of  the  figures  shows  the  following: 
Electrical  appliances — September,  1902,  $685,987; 
September,  1903,  $369,642.  Electrical  machinery- 
September,  1902,  $502,604 ;  September,  1903,  $321,778. 
Thus  is  shown  a  decrease  of  $316,345  in  electrical 
appliances  exported  and  $180,826  in  machinery. 

For  the  nine  months  ended  September  30,  1903, 
there  was  a  slight  increase  In  the  total  value  of  elec- 
trical appliances  exported  over  the  corresponding  pe- 
riod last  year.  The  amounts  were  $3,074,106  in  1902 
and  $3,571,042  In  1903.  For  the  same  period  ma- 
chinery shows  a  decrease  from  $4,399,151  in  1902 
to  $3,875,093  in  1903. 

Classified  according  to  destination,  the  electrical 
machinery  exported  from  the  United  States  to  some 
of  the  principal  buyers  for  the  month  of  September, 
1903,  Is  as  follows:  United  Kingdom,  $101,833; 
British  North  America,  $93,41? ;  Mexico,  $41,016; 
British  Australasia.  $20,264;  Japan,  $18,562;  Ger- 
many, $7,431;  Hongkong.  $5,509:  British  Africa, 
$3,417;  Argentina,  $3,189;   Brazil,  $2,875. 

A  large  percentage  of  the  deficiency  from  last  year's 
figures  is  due  to  the  poor  showing  made  by  the 
United  Kingdom,  the  leading  buyer,  whose  imports 
of  our  electrical  machinery  fell  from  $266,258  for 
September.  1902,  to  $101,833  this  year. 


Death  of  Capt.  J.  C.  Daniels. 

The  death  of  President  John  C.  Daniels  of  the 
Garton-Daniels  Company  of  Keokuk,  Iowa,  occurred 
on  October  25th  at  his  former  home  at  Eau  Claire, 
Wis.,  where  he  had  gone  in  the  hope  of  securing 
relief  from  his  trouble.  Captain  Daniels,  to  use  the 
title  by  which  he  was  generally  known,  was  for- 
merly the  owner  of  a  fleet  of  raft  boats  operating 
on  the  Mississippi  River  and  in  1892  engaged  In  the 
business  of  the  present  company.  He  was  a  man 
of  sterling  character,  and  it  was  never  more  truly 
said  of  any  man  that  his  word  was  as  good  as  his 
bond.  His  death  Is  keenly  felt  by  the  company  of 
which  he  was  president.  Mr.  Daniels  was  born  in 
New  York  state  In  1840.  and  was  therefore  6^  years  . 
old.  While  his  acquaintance  among  the  electrical 
fraternity  was  not  large,  there  will  be  many  who 
will   be   pained  to   learn    of  his    death. 


Marconi  Gets  Nobel  Award. 

A  cable  dispatch  from  Stockholm,  Sweden,  an- 
nounces that  the  Nobel  prize,  given  to  the  person 
making  the  most  important  discovery  or  invention 
In  the  department  of  physical  science  during  1902, 
has  been  awarded  by  the  Swedish  Academy  of  Sci- 
ences to  Marconi  for  his  invention  of  space  teleg- 
raphy. 

The  Nobel  prizes  take  their  name  from  Alfred 
Nobel,  who  died  six  years  ago,  and  by  his  will  pro- 
vided that  five  prizes  of  $40,000  each  be  given'  to 
ihose  who,  "in  the  course  of  the  preceding  year,  shall 
have  rendered  the  greatest  services  to  humanity." 
On  December  loth,  the  anniversary  of  the  death  of 
the  donor,  the  corporation  in  charge  bestows  upon 
each  winner  a  check  for  the  value  of  the  prize,  a 
diploma,  and  a  gold  medal.  During  the  six  months 
following,  the  person  thus  distinguished  is  obliged 
to  give  a  public  lecture  in  Stockholm. 
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Single-phase  Motor  Litigation. 

M'ucli  impoiUiiicc  is  altaclied  liy  tlic  Wagner  Elec- 
tric Mamifacturing  Company  of  St.  Louis  to  tlie 
decision  of  tlie  United  States  Circuit  Court  of  Ap- 
peals by  wliich  tliat  company  establislies  the  fact 
that  its  single-phase  motors  do  not  infringe  the 
p'atent  granted  to  Elihu  Thomson  on  June  17,  1890, 
for  an  alternating-current  motor.  That  patent  is  now 
controlled  by  the  General  Electric  Company,  and 
suit  was  brought  under  it,  in  the  name  of  the  Thom- 
son-Houston Electric  Compah>y,  against  the  Wagner 
company  and  A.  H.  Mustard  as  defendants.  The 
United  States  Circuit  Court  for  the  Southern  Dis- 
trict of  New  York,  in  the  person  of  Judge  Town- 
send,  found  for  the  defendants,  dismissing  the  bill, 
and,  on  appeal,  the  Court  of  Appeals  (Judges  Wal- 
lace, Lacombe  and  Coxe)  affirmed  this  decision. 
Below  are  given  both  Judge  Townsend's  opinion  and 
that  of  the  United  States  Circuit  Court  of  Appeals. 

Judge  Townsend's  Opinion. 

Final  hearing  on  bill  and  answer  raising  questions 
of  infringement  of  the  first  and  second  claims  of 
complainant's  patent  No.  430.328,  granted  June  17, 
1890,  to  Elihu  Thomson  for  an  alternating-current 
motor. 

In  considering  this  case  the  following  facts  are 
important :     , 

1.  The  defendants  by  a  consent  decree  in  a  former 
suit  had  admitted  the  validity  of  the  patent, 

2.  This  consent  decree  was  signed  under  the  claim 
that  the  testimony  in  the  former  suit  showed  that 
the  modified  method  which  defendants  purposed  to 
practice  would  not  infringe  plaintiff's  construction 
of  said  patent. 

3.  All  the  original  claims  were  rejected  on  ref- 
erences by  the  Patent  Office  and  were  canceled,  and 
the    original    specification    was    radically    modified. 

4.  It  does  not  appear  that  any  motor  was  ever 
made  under  the  patent  in  suit.  The  complainant 
does  not  manufacture  single-phase  motors  except  for 
small  fans,  and  these  arc  not  made  under  the  Thom- 
son  patent. 

The  defendants  are  extensively  engaged  in  the 
manufacture  of  single-phase  motors.  The  practical 
develonment  of  such  motors  was  attended  with  seri- 
ous difficulties.  Certain  natents  under  which  de- 
fendants manufacture  their  motors  have  materially 
contributed  to  the  success  of  this  type  of  motors. 

T-he  single  question  of  infringement  deoends  upon 
whether  the  narrow  construction  contended  for  by 
defendants,  in  view  of  the  hL^itory  of  the  application 
in  the  Patent  Office  and  of  the  prior  art,  should  be 
adonted. 

The  patentee  says:  "My  present  invention  relates 
to  a  method  of  operating  alternating-current  electric 
motors  in  which  the  rotation  is  due  to  the  reaction 
between  an  alternatins-current  field  and  an  armature 
in  which  crrents  induced  hv  said  field  flow  in  a 
circuit  locally  closed  on  itself."  That  is,  the  patent 
relates  to  induction  motors  as  distinguished  from 
motors  in  which  the  current  is  conveyed  to  the  field 
and   armature  by  conducting  wires. 

The  patentee  then  savs :  ''This  class  of  motors 
when  running  at  normal  .speed  are  capable  of  sus- 
taining their  speed  of  running  in  synchronism,  or 
nearly  synchronism,  with  the  alternations  of  the 
feedinf  wire,  but  are  incapable  of  starting  them- 
selves." 

Defendants  contend  that  this  statement  is  incor- 
rect :  that  some  induction  motors  are  capable  of  self- 
starting. 

The  patentee  further  says:  "My  invention  con- 
sists, broadly  in  arranging  the  motor  so  that  as  a 
structure  its  armature  will  have  different  circuit 
arrangements  at  the  start  from  those  which  will 
exist  when  it  is  up  to  speed  or  well  started  in  rota- 
tion. To  accomplish  this  the  motor  is  started  with 
the  armature  circuits  commuted  or  changed,  so  that 
the  armature  will  receive  an  initial  impulse  or  im- 
pulse of  rotation,  after  which,  when  the  desired  speed 
has  been  obtained,  the  connections  are  so  modified 
either  automatically  or  at  the  will  of  the  operator 
that  the  circuit  of  the  motor-armature  will  be  locally 
closed  on  itself  and  uncommuted. 

"Briefly,  the  invention  consists  in  conrmencing  to 
run  the  motor  with  a  different  circuit  arrangement 
for  its  armature  from  that  which  it  will  have 
under  its  condition  of  steady  normal  working  or 
running,  such  primary  condition  being  one  adapted 
to  give  a  torque,  that  being  continued  for  a  sufficient 
time  will  bring  the  motor  up  to  the  speed  where  it 
may  be  run  with  the  armature  on  continually  closed 
circuit." 

Defendants  claim  that  the  clause  "will  receive  an 
initial  impulse,"  taken  in  connection  with  the  ref- 
erence to  the  locally  closed  circuit  after  the  desired 
.speed  is  obtained,  shows  that  the  initial  impulse  is 
to  be  received  by  conduction. 

The    claims    in    suit    are   the    following: 

"l.  The  berin-described  method  of  operating  an 
alternating-current  motor  in  which  the  rotation  is 
produced  by  the  reaction  between  the  field  and  a 
locally  closed  armature  circuit  carrying  currents  in- 
duced from  the  field,  consisting  in  organizing  or 
connecting  the  motor-armature  circuit  so  that  it  may 
receive  an  initial  impulse  of  rotation,  and,  upon  the 
attainment  of  a  predetermined  speed,  changing  or 
modifying  such  connection,  so  as  to  put  the  armature 
coils   on   locally   closed    circuit. 

"2.  'The  herein-described  method  of  operating  al- 
ternating-current motors  incapable  of  self-starling, 
consisting  in  coimecliug  the  armature  circuits  in  a 
manner  different  from  that  which  they  have  during 


normal  work,  and  in  proper  way  to  give  the  initial 
torque,  and  then  automatically  reorganizing  the  con- 
nections of  such  armature,  so  as  to  put  the  same  on 
locally  closed  circuit  on  the  attainment  of  a  prede- 
termined speed." 

The  respective  contentions  of  the  parties  are  pri- 
marily directed  to  the  interpretation  of  the  term 
"locally  closed  circuit"  as  used  in  the  patent.  The 
determination  of  this  question  appears  to  be  de- 
cisive of  the   issues   involved. 

The  Thomson  patent  relates  to  an  alternating- 
current  inductive  motor  of  the  single-phase  typer 
that  is,  one  adapted  to  receive  a  single  alternating 
current  in  a  single  circuit,  and  which  is  incapable 
of  self-starting.  Thomson  originally  purposed  to 
patent  broadly  any  method  of  starting  such  motors 
"under  a  different  set  of  conditions,  or  with  a  dif- 
ferent structure,  or  with  a  different  circuit  arrange- 
ment from  that  which  it  will  have  under  its  condi- 
tions of  steady  normal  working  or  running,"  or  by 
providing  commutators  only  "in  carrying  out  my 
method  at  starting."  But  upon  citation  of  refer- 
ences these  statements  of  invention  were  erased  and 
the  invention  claimed  was  limited  to  one  where  after 
the  initial  impulse  is  received  and  on  the  attainment 
of  a  predetermined  speed  the  circuit  of  the  motor 
armature  will  be  locally  closed  on  itself  and  un- 
commuted, or  will  be  put  on  a  "locally  closed  circuit." 

The  defendants  contend,  and  have  satisfactorily 
Droved,  that  the  term  "locally  closed  circuit"  as  used 
by  this  patentee  in  prior  patents  and  generallv,  means 
a  circuit  disconnected  from  the  main  line.  It  refers 
to  a  circuit  which  does  not  extend  from  the  source 
of  energy,  but  pertains  to  the  local  place  and  no 
other.  And  defendants  claim  that  the  patent  in  suit 
is  limited  to  a  motor  having  its  coils  on  a  locally 
closed  circuit  after,  but  not  before,  the  initial  impulse 
of   rotation  is   received. 

The  complainant  contends  that  the  term  is  a  rcla-- 
live  one.  and  Ihat  when  Thomson  says  in  his  specifi- 
cation that  bis  invention  relates  to  a  inethorl  of 
onerating  such  motors  in  which  currents  flow  in  a 
circuit  locally  closed,  and  says  "This  class  of  motors 
*  *  *  are  incapable  of  self-starting."  he.  Thom- 
son, "is  referring  to  a  locally  closed  circuit  of  such 
a  character  that  it  is  not  suitable  for,  or  canable 
of,  causing  the  motor  to  start:"  that  is.  one  "without 
the  brushes  and  commutators  for  exercising  directive 
control  over  the  currents." 

Complainant  further  says :  "The  defendants  use 
the  Thomson  locally  closed  circuit  condition  when 
their  motor  is  running,  the  motor  would  not  start  if 
its  circuits  were  in  that  condition  when  the  armature 
was  at  rest.  The  defendants,  for  starting  purposes 
only,  use  another  condition  of  circuits — not  the  Thom- 
son locally  closed  circuit  condition,  for  if  it  were 
that   condition  the   motor  would  not   start. 

"The  defendants,  only  after  their  motor  has  run 
up  to  speed,  change  their  circuit  connections  and 
put  their  circuits  in  that  condition  which  Thomson 
meant  to  define — and  in  view  of  his  specification,  did 
define — as  the  locally  closed   circuit   condition." 

Herein,  then,  lies  the  difference  between  the  two 
devices.  In  order  to  start  the  Thomson  motor,  you 
open  a  switch  and  the  current  will  be  conducted  into 
the  armature ;  if  you  close  that  switch  the  current 
stops.  Defendants'  motor  starts  by  induction,  and 
the  motor  coils  are  on  locally  closed  circuits  at 
starting  in  the  sense  that  the  circuit  pertains  to  the 
armature  only. 

The  term  "locally  closed  circuit"  used  in  the  pat- 
ent in  suit,  interpreted  by  its  use  in  two  former 
patents  to  Thomson,  and  considered  in  the  light  of 
the  file  wrapper  and  contents,  must  be  understood 
in  its  general  and  ordinary  sense  as  contended  by 
defendants.  In  this  sense  defendants'  coils  are  lo- 
cally closed  circuits  at  starting ;  complainant's  not 
until  after  the   running  condition   is  reached. 

On  the  former  trial  complainant's  experts  admitted 
that  in  the  Thomson  patent  the  coils  were  not  on  a 
locally  closed  circuit  at  starting,  but  only  on  the 
attainment  of  the  required  speed.  Thereupon  de- 
fendants purchased  the  Anthony.  Jackson  and  Ryan 
patent  No.  389.352,  one  of  the  patents  under  which 
the  alleged  infringing  device  is  manufactured,  and 
in  which  the  armature  coils  are  at  starting  and  always 
on  locally  closed  circuits.  They  have  developed  this 
class  of  motors,  as  already  stated,  and  are  now  met 
by  the  contention  that  this  patent  in  suit,  a  mere 
paper  patent,  by  a  broad  interpretation  of  its  terms, 
may  be  so  extended  as  to  embrace  the  defendants' 
construction.  The  effect  of  this  interpretation  would 
be  to  give  to  complainant  the  benefit  of  the  broad 
claims  reiected  by  the  Patent  Office,  for  wdiich  the 
present   claims   were   substituted. 

Whether  such  a  confessedly  simnle  step  as  that 
taken  by  Thomson  involved  invention,  or  whether 
its  confessed  impracticability  deprives  it  of  all  claim 
to    utility,   it   is   not  necessary  to   determine. 

The  defendants  are  entitled  to  the  benefit  of  the 
rule  requiring  a  narrow  construction  of  such  a  pat- 
ent. Upon  said  construction  there  is  no  infringe- 
ment, and  the  bill  may  be  dismissed. 

Court  of  Appeals'  Opinion. 

This  cause  comes  here  on  appeal  from  a  decree 
of  the  Circuit  Court,  Southern  District  of  New  York, 
dismissing  the  bill  on  the  ground  that  defendants' 
device  does  not  infringe  the  claims  of  the  patent 
sued  on.  The  suit  is  brought  on  United  States  Let- 
ters Patent  No.  4.30,328  of  June  17,  1890,  granted  to 
Elihu  Tliomson  for  alternating-current  motor,  and 
the  two  claims  relied  on  are  as  follows:  [Here  arc 
quoted  Claims   I   and  2,  as  given  above.] 


In  expressing  our  concurrence  with  the  Circuit 
Court  we  do  not  deem  it  necessary  to  add  anything 
to  the  brief  but  clear  opinion  in  which  its  conclu- 
sions are  expressed.  The  definition  of  the  term  "lo- 
cally closed  circuit,"  as  given  in  that  opinion,  is  "a 
circuit  disconnected  from  the  main  line  *  *  *  a 
circuit  which  does  not  extend  from  the  source  of 
energy,  but  pertains  to  the  local  place  and  no  other," 
Appellant  criticized  this  definition  as  not  taking  into 
account  the  circumstance  that  "the  secondary  circuit 
of  a  transformer  is  entirely  disconnected  from  the 
rnain-  line"  and  that  "the  motor  is  on  the  secondary 
circuit,  which  is  a  closed  circuit,"  and  hence,  both 
in  starting  condition  and  in  rumiing  condition  "the 
armature  circuit  is  disconnected  from  the  main  line." 
This  is  hypercritical.  Manifestly,  by  the  words  "main 
line"  the  court  intended  to  express  the  circuit 
(whether  primary  or  secondary)  from  which,  cither 
by  conduction  or  induction,  electrical  energy  was 
transmitted  to  the  armature  circuit.  We  are  entirely 
satisfied  that  the  term  "locally  closed  circuit,"  as 
used  in  the  claims,  means,  as  one  of  the  experts 
expresses  it,  that  "all  the  co'ils  of  the  armature  arc 
closed  upon  a  circuit  *  "*■  ^'  which  is  local  in 
that  it  is  independent  of  (disconnected  from)  every 
other  circuit  but  the  circuit  established  through  the 
armature  coils." 

The  claims  emphatically  state  that  in  the  motor 
of  the  patent  this  condition  of  a  locally  closed  circuit 
in  the  armature  coils  must  be  found  wdien  the  motor 
is  running  at  the  predetermined  speed.  With  equal 
emphasis,  they  state  that  this  "locally  closed  circuit" 
is  a  change  from  the  condition  existing  while  the 
motor  is  being  started ;  that  is  to  say,  the  locally 
closed  circuit  of  the  running  motor  is  not  to  be  found 
in  the  starting  motor.  To  quote  again  from  the 
same  witness :  "Unless  the  armature  coils  had  been 
on  other  than  a  locally  closed  circuit  the  change  to 
a  locally  closed  circuit  would  not  be  specified  and 
insisted  upon.  Indeed,  this  is  the  one  and  only  sub- 
stantial change  described  in  the  specifications." 

Under  the  definition  above  approved,  it  is  jnanifest 
that  the  defendants'  motor  does  not  exhibit  the  change 
which  the  claims  call  for.  In  the  starting  condition 
and  in  the  running  condition,  alike,  the  armature 
coils  are  on  locally  closed  circuit,  and  however  slight 
the  difference  may  be  between  this  motor  and  the 
motor  of  the  patent,  infringement  cannot  be  predi- 
cated of  claiu's  phrased  as  these  are. 

The  decree  is  affirmed  with  costs. 


Electrical  Transmission  versus  the 
Smoke  Nuisance. 

In  speaking  of  the  electrical  engineer  as  a  pro- 
moter of  better  things  and  improved  conditions  in 
the  social  and  industrial  world,  Prof.  H.  B.  Smith 
of  the  Worcester  (Mass.)  Polytechnic  Institute,  in 
a  recent  address  notes  among  other  things  the  de- 
velopments in  long-distance  transmission  of  power, 
wdiich,  on  the  Pacific  Coast  and  other  points  has 
wrought   a  veritable  industrial   revolution. 

"In  San  Francisco,"  said  the  professor,  "a  few 
years  ago  the  cost  of  electric  current  for  power  and 
light  was  15  cents  for  one  horsepower  per  hour, 
while  to-day  the  published  price  is  almost  exactly 
one-seventh  of  this  amount,  and  it  is  possible  to  de- 
liver at  the  factory  on  the  coast,  from  the  melting 
snows  and  glaciers  of  the  Rockies,  power  for  the 
machinery  at  a  smaller  cost  than  that  at  which  it 
is  possible  to  produce  that  power  by  steam,  even 
though  the  fuel  were  to  be  delivered  at  the  factory 
boiler  without  cost  to  the  power  producer. 

"It  has  been  estimated  that  the  quantity  of  car- 
bonic acid  annually  exhaled  by  the  population  of 
New  York  city  is  about  450,000  tons,  and  that  this 
amount  is  less  than  three  per  cent,  of  that  produced 
by  the  fuel  combustion  of  that  city,  so  we  may  ex- 
pect that,  with  the  removal  of  this  great  source  of 
contamination  of  the  atmosphere,  even  the  air  of 
our  greater  cities  will  be  practically  as  pure  as  that 
of  the  country. 

"This  fact,  with  many  others  pointing  in  the  same 
direction,  together  with  the  entire  possibility  of  such 
power  transmission  from  a  purely  engineering  stand- 
point, make  it  no  unsafe  prediction  that  in  the  near 
future  many  of  the  large  cities  of  the  world  will  not 
see   coal  except  in  their  mineralogical  collections." 


Hamilton   (O.)    Municipal    Electric    Plant 
Not  a  Success. 

E.  F.  Brown  of  the  State  Bureau  of  Uniform  Ac- 
counting has  presented  his  report  of  the  accounts  of 
the  Hamilton  (Ohio)  electric-lighting  plant.  There- 
port  is  not  at  all  encouraging  to  advocates  of  mu- 
nicipal ownership.  It  shows  that  the  city  of  Ham- 
ilton pays  $99.43  per  arc  lamp  per  year.  It  also 
states  that  while  this  examination  was  in  progress 
the  plant  was  at  different  time  under  the  manage- 
ment of  three  administrative  bodies — the  council,  the 
board  of  trustees  and  the  board  of  city  control. 
Each  body  had  its  own  ideas  of  running  the  affairs 
of  the  city's  municipal  industries,  and  the  personnel 
was  often  changed,  and  responsibility  seemed  to  rest 
with  no  one.  Each  new  official  had  his  own  ideas 
of  how  the  plant  should  be  run.  and  new  systems 
and  experiments  were  constantly  being  made.  The 
uncollected   bills  amount  to  $6,700. 
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Protecting  Atlantic  Cables. 

The  \\'ar  Commission  of  tlie  British  Govern- 
ment, in  a  recent  report,  calls  attention  to  the  na- 
tion's imreadiness  for  actual  Avarfare.  The  report 
dwells  at  length  on  the  unprotected  condition  of 
the  Atlantic  cables  in  case  of  hostilities.  In  view 
of  this  Major  Bland  of  the  Royal  Engineers,  a  lead- 
ing British  military  expert  on  telegraph  matters,  has 
been  sent  to  Newfoundland  to  study  the  question  of 
how  to  prevent   interference    with   the    cables. 

It  is  pointed  out  that  England  must  protect  her 
.\tlantic  cables  at  all  hazards,  because  so  much  de- 
pends upon  them.  These  cables  connect  with  the 
imperial  garrisons  and  fleets  at  Halifax  and  Esqui- 
mault,  the  Canadian  Government  and  its  100,000 
militia  spread  over  the  Dominion,  and  the  Naval  Re- 
serve and  fishery  squadron  in  Newfoundland.  Apart 
from  this,  a  subsidiary  cable  stretches  to  Bermuda 
and  Jamaica,  the  two  southern  bases  for  the  North 
American  tieet.  The  importance  of  this  connection 
lies  in  the  fact  that  during  the  winter  this  British 
fleet  cruises  in  these  southern  waters,  and  the  cut- 
ting of  this  single  wire  would  isolate  it  from  Eng- 
land for  a  fortnight,  during  which  time  it  is  possi- 
ble for  a  nation's  destiny  to  be  made  or  marred,  as 
war  is  conducted  these  days. 

A  British  Pacific  cable  is  laid  between  Vancouver 
and  Australia,  an  American  from  San  Francisco, 
via  Honolulu,  to  Manila.  The  breaking  of  these 
would  cut  off  these  far-away  dependencies  from  the 
parent  countries  and.  perhaps,  provoke  complica- 
tions of  the  most  drastic  character.  Other  cables 
stretch  between  India,  Burmah,  Singapore,  and 
Hongkong,  the  effect  of  the  severing  of  which  in 
an  important  crisis  might  be  disastrous.  An  equally 
ill-provided  section  is  South  Africa,  in 
the  matter  of  cables.  One  runs  down  the 
west  and  another  the  east  coast  of  the 
Dark  Continent,  and  the  destruction  of 
these  Avould  involve  no  laborious  or  risky 
ventures  whatever.  Cables  to  India  and 
Australia,  cables  along  the  Mediterranean 
and  through  the  Red  Sea,  cables  to  smaller 
colonies  and  strategic  centers,  could  all 
be  cut  in  the  same  way,  and  by  a  well- 
designed  plan  the  British  Empire  could 
be  isolated  from  all  of  its  colonies,  and 
from  the  world  at  large,  in  a  day  or  two. 

The  policy  likely  to  be  recommended 
after  the  Newfoundland  investigation  is 
that  of  the  fortifying  of  St.  John's  and 
the  creation  of  a  naval  base  there,  with 
permanent  stationing  of  at  least  a  com- 
modore's command  there,  of  four  ships, 
.  in   readiness  for  an  emergency. 
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New  Electric  Burglar  Alarm. 

Electric  burglar  alarms  are  sold  in  a  great  variety 
of  forms,  some  of  them  possessing  points  of  merit 
and  others  having  very  little  to  recommend  them. 

The  Illinois  Burglar  Immunity  Company  of  Chi- 
cago is  manufacturing  a  system  quite  elaborate  in 
design   \\'hich  seems   to  w-ork  very  well  in  practice. 

The  apparatus  may  be  divided  into  four  classes — 
alarms  for  vaults  or  safes ;  for  residences,  museums, 
hotels,  warehouses,  etc.;  for  jewelry  stores  and  busi- 
ness establishments  and  for  jails,  penitentiaries  and 
similar  institutions.  The  system,  moreover,  acts  as 
a  fire  alarm  without  any   additional  apparatus. 

The  principle  underlying  the  protection  of  any  of 
the  four  classes  indicated  is  simple.  Take,  for  in- 
stance, a  bank  vault  or  safe.  Every  portion  of  the 
vault  is  protected.  Inside  is  a  double  system  of 
■metallic  lining,  consisting  of  wire  so  closely  woven 
that  the  finest  drill  cannot  pass  between  the  strands 
without  giving  an  alarm.  The  safe  combination  is 
so  protected  that  the  least  attempt  to  operate  it 
causes  an  alarm.  If  a  tool  of  any  kind,  or  an  elec- 
trical current  is  applied,  or  a  door  swung  open,  there 
is  an  alarm  given  and  the  signal  flashes. 

Electrical  wires  operating  in  an  open  and  a  shunt 
circuit  is  the  medium  of  protection  employed,  but 
the  controlling  factor  is  an  ingenious  self-winding 
master  clock.  This  clock  can  be  set  for  any  time, 
and  only  at  that  time  can  the  door  be  opened.  If 
the  bank  officials  desire  to  have  the  vault  open  at 
9  a.  m.,  the  mechanism  is  so  arranged,  and  once  the 
vault  is  closed  again,  not  even  the  inventor  can  open 
it  without  it  giving  the  alarm  and  signal.  The  clock 
is  probably  the  most  remarkable  feature  of  the  inven- 
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desired  to  protect.  In  the  use  of  the  apparatus  as 
a  fire  alarm  a  heat  regulator  is  installed  in  connection 
with  the  wiring,  so  that  any  undue  heating  of  any  part 
of  the  circuit  will  affect  the  regulator  and  an  alarm 
will  be  sounded. 


Lightning  and  the  Electric  Spark. 

Space  telegraphy,  though  comparatively  new  to 
science,  has  been  carried  on  by  Nature  ever  since 
there  has  been  a  thunderstorm.  If  the  leaves  of  a 
gold-leaf  electroscope  be  watched  carefully  at  the 
time  of  an  approaching  thunderstorm  a  spasmodic 
jerking  is  noticed  to  take  place.  When  the  storm  is 
near  enough  for  the  flashes  of  lightning  to  be  seen 
the  movement  of  the  leaves  is  seen  to  coincide  with 
the  flashes.  Professor  John  Trowbridge  has  noticed 
this  phenomenon  repeatedly  and  has  made  some  other 
interesting  observations. 

The  sending  apparatus  of  all  systems  of  space 
telegraphy  is  a  miniature  discharge  of  lightning,  and 
the  complicated  character  of  the  electric  spark  is 
just  beginning  to  be  realized.  When  the  light  of 
an  electric  spark  is  observed  by  a  rapidly  revolving 
mirror  it  is  drawn  out  into  a  succession  of  beads. 
It  is  these  minute  oscillations,  due  to  electric  waves, 
which  are  instrumental  in  sending  the  space-telegraph 
messages.  The  mode  of  passage  of  these  sparks 
through  the  air,  if  known,  would  probably  reveal 
the  mystery  involved  in  what  we  call  the  electric 
current,  and  go  far  in  answering  the  question,  "What 
is   electricity?" 


Priority  in  Invention. 


People  who  are  seeking  for  patents  often 
labor  under  the  impression  that  because 
they  first  thought  of  the  given  object  for 
which  protection  by  patent  is  sought  they 
must  of  necessity  be  entitled  to  a  patent. 
They  conceive  the  idea,  talk  of  it  to  their 
friends,  and  fail  to  take  any  further  ac- 
tion :  yet  when  they  find  that  some  other 
person  has  been  more  diligent  in  reducing 
the  same  idea  to  practice,  even  though  it  p.- 

maj-  be  admitted  that  he  conceived  the  idea  '"'  '' 

later,    they    immediately    proceed    to    file 
interference    proceedings      in     the    Patent     Office. 

This  question  of  diligence  in  reduction  to  practice 
is  one  of  the  utmost  importance,  for  the  reason  that 
it  is  a  fundamental  principle  of  the  patent  law  that 
the  first  to  reduce  an  idea  to  practice  is  prima  facie 
the  first  inventor,  and  is,  therefore,  the  one  entitled 
to  a  patent.  Prior  to  the  law  of  1836,  his  right 
was  absolute  in  this  respect  and  subject  to  no  ex- 
ception. 

Judge  Taft  once  said,  when  delivering  a  decision 
along  this  line,  that  the  diligence  of  the  first  reducer 
to  practice  along  this  line  is  necessary  immaterial. 
It  is  not  a  race  of  diligence  between  the  two  in- 
ventors in  the  sense  that  the  right  to  the  patent  is 
to  be  determined  by  comparing  the  diligence  of  the 
two.  because  the  first  reducer  to  practice,  no  matter 
what  his  diligence,  or  want  of  it,  is  prior  in  right 
unless  the  first  conceiver  was  using  reasonable  dili- 
gence at  the  time  of  the  second  conception  and  the 
first   reduction    to   practice. 

It  is  an  elementary  principle  of  the  patent  law 
that  he  who  first  reduces  to  practice  is  to  be  re- 
garded as  the  true  inventor  of  an  idea  or  device  so 
reduced  from  a  mere  abstraction  to  a  concrete  form, 
of  course  in  the  ab.5ence  of  proof  that  he  has  only 
elaborated  the  ideas  of  others,  or  of  proof  that  there 
has  been  prior  conception  of  the  invention  by  another 
or  by  others  with  a  .showing  of  due  diligence  in  the 
wav  of  effort  to  reduce  it  to  practice. 

Therefore  it  will  be  seen  that  the  diligence  of  the 
first  conceiver  must,  under  the  law-,  be  in  operation 
at  the  time  the  second  conceiver  enters  the  field,  and 
not  merely  at  the  time  the  latter  finishes  his  work 
by  complete  reduction  to  practice. 


Apparatus  within  a  Bank  Vault. 


Fig.  2.    Arrangement 
NEW   ELECTRIC    BURGLAR 


The  .stockholders  of  the  new  Illinois  Central  Elec- 
tric Railway  Comnany  met  recently  at  Canton  and 
elected  the  following-named'  oflicers :  President,  U. 
G.  Orendorff.  Canton ;  first  vice-president,  W.  O. 
Dean.  Evanslon  :  second  vice-president,  R.  F.  Hen- 
klc.  Canton :  third  vice-president,  James  A.  Law- 
rence. Chicago;  secretarv.  W.  D.  Plattcnburg.  Can- 
ton:   treasurer.   E.   A.    Heald,    Canton. 


tion.  So  delicately  is  the  mechanism  constructed 
that  holidays  and  Sundays  are  taken  into  account, 
and  on  those  days  the  vault  cannot  be  opened,  even 
at  the  regular  hours,  without  the  alarm  being  given 
and  the  signal  showing.  In  the  vault  itself  is  another 
clock  which  is  automatically  regulated  every  hour 
by  the  master  clock.  This  second  clock  is  independ- 
ent of  the  other,  however,  and  if  the  master  clock 
should  get  out  of  order  the  mechanism  will  continue 
to  work  unimpaired. 

Once  installed  the  device  operates  without  further 
attention,  and  the  slightest  attempt  either  in  daytime 
or  at  night  to  interfere  with  the  vault  is  certain  to 
ring  an  alarm  in  the  nearest  police  station  or  in 
the  president's  room  or  house,  and  no  one  can  cause 
the  alarm  to  cease  ringing  unless  the  strong  box 
which  protects  the  clock  and  is  itself  protected  by 
the  electrical  system  is  opened  and  a  certain  com- 
bination of  electrical  keys  operated.  This  alarm 
rings  if  an  attempt  is  made  to  open  the  door,  or  to 
disarrange  the  combination  or  to  cut  any  wire,  or 
eveti  to  remove  the  red  pilot  light  which  ilasiies  a 
warning.  And  so,  before  the  burglar  at  night  or 
the  employe  by  day,  can  fairly  begin  operations,  an 
alarm  is  sounded,  and  every  effort  he  makes  there- 
after to  nullify  his  acts  only  results  m  additional 
alarms. 

Fig.  r  shows  the  apparatus  within  a  bank  vault, 
everything  except  the  wiring  being  contained  in  a 
small  case.  The  flash  signal  is  seen  at  the  top. 
Fig.  2  is  the  apparatus  used  for  a  small  jeweler's 
safe.  In  the  box  above  the  safe  are  seen  the  switches 
or  keys  already  referred   to. 

The  apparatus  is  useful  also  in  picture  galleries 
where  thieves  are  liable  to  cut  the  pictures  from 
the  frames.  By  an  ingenious  arrangement  of  wires 
anyone  tampering  with  the  pictures  will  immediately 
.  et  alarm  bells  ringing  and  flash  red-light  signals. 

In  jails  the  alarm  system  is  applied  to  the  window 
gratings,  locks,  and  other  places  which  are  generally 
sought    by    escaping    prisoners. 

Fig.  .3  is  a  view  of  the  system  applied  to  a  dwell- 
ing, where  it  may  be  attached  to  the  doors,  windows 
or  to  any  article  in  the  house  which  it  is  especially 


for  Jeweler's  Safe.        Fin,  3.    Arrangement  for  Private  Residence. 
ALARM. 

The  noise  of  an  electric  spark  is  greatly  magnified 
if  it  is  caused  to  jump  between  two  wads  of  wet 
cotton.  This  discharge  corresponds  to  a  discharge 
of  lightning  taking  place  between  two  clouds  heavily 
laden  with  moisture,  hence  the  terrific  claps  of  thun- 
der. 

When  examined  by  the  spectroscope,  interesting 
phenomena  are  exhibited  in  the  electric  spark.  The 
metal  terminals  between  which  the  spark  jumps 
contribute  bright  lines  which  are  characteristic  of 
the  metals.  Silver  gives  one  set  of  lines,  iron  an- 
other ;  each  bright  line  is  supposed  to  indicate  a 
molecular  motion  of  extreme  rapidity;  moreover, 
the  heated  air  also  gives  bright  lines  due  to  its 
constituents,  oxygen,  nitrogen,  and  possibly  many 
other  gases  yet  undiscovered  or  isolated.  When  a 
discharge  occurs  near  the  limits  of  our  atmosphere, 
perhaps  500  miles,  there  is  no  longer  a  line  of  dis- 
chars"e;  then  we  have  the  aurora  borealis.  and  the 
manifestation  of  the  X-rays.  Thus  the  electric  spark 
is  protean  in  its  manifestations. 


Is    There    a   "Wireless    Electric-car 
Service"? 

The  Pennsylvania  Railroad  Company  is  said  to 
be  continuing  its  efiforts  to  secure  control  of  a  num- 
ber of  short  trolley  lines  in  the  vicinity  of  Phila. 
delphia  which  have  been  cutting  into  its  suburban 
traffic.  Several  new  lines  in  Burlington  County, 
N.  J.,  are  said  to  be  planned  by  the  company,  the 
incorporation  of  one  of  which  has  been  effected. 
Another  line  is  proposed  to  extend  from  Harrisburg 
to  Paoli,  for  the  building  of  which  a  company  has 
been  incorporated  with  a  capital  of  $1,38.000.  Rather 
mvsteriously,  the  Camden  (N.  J.)  Courier  says: 
"The  Pennsvlvania  is  going  to  make  a  specialty  of 
the  electric  business  and  may  yet  launch  a  service 
minus  the  trolley.  It  is  said  that  the  road  is  already 
negotiating  for  the  acquirement  of  patents  in  the 
possession  of  an  inventor  of  this  city  for  a  wireless 
electric-car  service.  This  inventor  has  proved  by 
practical  demonstration  that  the  running  of  electric 
cars  without  wires  or  any  third  rail  is  possible." 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Telephone  Situation  in  Cincinnati. 

Managers  of  the  Independent  telephone  companies 
and  systems  in  the  principal  cities  of  Ohio,  Indiana 
and  Kentucky  appeared  before  the  Council  Com- 
mittee on  Telephones  of  the  city  of  Cincinnati  last 
week  in  a  combined  and  determined  effort  to  gain  a 
foothold  in   that  city. 

The  occasion  was  a  hearing  on  the  application  of 
the  Queen  City  Telephone  Company  for  a  franchise 
to  do  business  in  Cincinnati.  Attorney  C.  Bentley 
Matthews  and  Secretary  Harry  B.  Gates,  of  the  com- 
pany, requested  the  committee  to  grant  a  hearing  to 
the  managers  of  the  Independent  companies  of  other 
cities,  so  as  to  present  direct  and  authoritative  evi- 
dence as  to  what  has  been  accomplished  in  the  way  of 
establishing  the  Independent  systems  and  their 
growth  as  compared  with  the  Bell  company.  Ihis 
was  granted. 

Attorney  Matthews  was  the  first  speaker.  He  made 
a  strong  plea  for  the  Independent  movement,  and 
in  his  argument  stated  that  his  company  has  a  capi- 
tal stock  of  $1,000,000,  all  subscribed,  and  that  this 
will  be  increased  to  $4,000,000  as  soon  as  it  gets 
the  franchise.  He  added  that  in  three  weeks  the 
company  has  secured  over  2,000  subscribers  to  its 
telephones  in  Cincinnati.  In  reply  to  a  claim  of  the 
opposition  that  a  public  utility  such  as  a  telephone 
should  naturally  be  a  monopoly,  he  said  that  the 
whole  trend  of  public  opinion  in  Ohio  and  the  neigh- 
boring state?  is  against  monopoly  in  that  or  any- 
thing else.  He  declared  the  claim  that  a  two-tele- 
phone system  is  a  nuisance  to  be  without  founda- 
tion, and  that  there  has  been  no  difficulty  or  objec- 
tion to  it  wherever  it  has  been  in  use.  If  the  council 
would  grant  the  franchise,  it  would  bring  millions 
of  dollars  in  business  to  Cincinnati  from  cities  in 
the  states  near  by,  which  are  now  diverted  to  other 
cities  where  they  have  Independent  telephone  con- 
nection. He  asserted  that  a  monopoly  would  give 
no  better  service  than  it  has  to,  whereas  competition 
always  brings  about  the  best  possible  service  at  the 
lowest  possible  prices. 

Remarks  were  also  made  by  the  following-named 
Independents:  J.  B.  Hoge,  vice-president  United 
States  Telephone  Company,  Cleveland,  Ohio;  F.  L. 
Beam,  general  manager  Citizens'  Telephone  Com- 
pany, Columbus,  Ohio;  G.  P.  Thorpe,  secretary 
Clinton  Home  Telephone  Company,  Wilmington, 
Ohio:  C.  L.  Hildebrandt,  treasurer  Clinton  Home 
Telephone  Company,  Wilmington,  Ohio;  W.  B. 
Richie,  Lima,  Ohio ;  D.  L.  Pendleton,  president  Ken- 
tucky Independent  Telephone  Association,  Winches- 
ter, Ky. ;  S.  P.  Sheerin,  president  New  Long-dis- 
tance Telephone  Company,  Indianapolis,  Ind. ;  L.  C. 
Walker,  Indianapolis,  Ind.;  C.  A.  Bookwalter,  In- 
dianapolis, Ind. ;  A.  L.  Johnson,  Muncie,  Ind. ;  L.  A. 
Frazee,  secretary  Connersville  Telephone  Company, 
Connersville,  Ind.;  A.  L.  Tetu,  general  manager 
Home  Telephone  Company,  Louisville,  Ky. ;  D.  L. 
Prewitt,  Pine  Grove,  Ky. ;  J.  C.  Duncan,  Knoxville, 
Tenn. 

All  spoke  in  the  same  strain,  giving  evidence  of 
the  growth  of  Independent  telephony  in  various  cities 
and  country  districts. 

Mr.  Hoge  said  that  there  are  about  500  Inde- 
pendent exchanges,  with  150,000  subscribers  in  Ohio, 
and  that  they  are  connected  with  Michigan  and  ad- 
joining states,  and  they  all  want  connection  with 
Cincinnati.  It  was  stated  that  Cleveland,  Columbus, 
Indianapolis,  Louisville  and  other  cities  are  getting 
a  large  amount  of  business  away  from  Cincinnati  on 
account  of  their  Independent  telephone  connections. 
Mayor  Bookwalter  of  Indianapolis  said  that  the 
Independent  system  of  telephones  had  done  rnore  to- 
ward the  growth  of  Indianapolis  in  the  last  six  years 
than   anything  else  in  a  commercial   way. 

Mr.  Sheerin,  the  well-known  Independent  of 
Indianapolis,  said  that  there  are  107,000  Independent 
telephones  in  Indiana  and  7,725  in  Indianapolis, 
with  $8,000,000  invested  in  Independent  companies 
in  the  state,  and  a  debt  of  less  than  20  per  cent.  Six 
years  ago,  before  the  Independent  companies  started, 
not  a  farmer  in  Indiana  had  a  telephone ;  now  Inde- 
pendent telephones  are  on  25.000  farms  in  that  state, 
and  as  a  result  the  business  in  the  Indianapolis  stock 
yards  has  been   quadrupled,  he  said. 

Nearly  all  the  stockholders  of  the  Queen  City 
Company  were  present.  Powel  Crosley  of  the  Cin- 
cinnati Telephone  Company  and  Secretary  Hauss  of 
the  Fitzsimmons  company  were  interested  listeners. 
The  committee  determined  to  meet  again  at  the  call 
of  the  chair. 

Other  Independent  managers  present  in  addition 
to  the  speakers  were:  E.  I.  Fisher,  Indianapolis, 
Ind. ;  W.  G.  Thompson,  Lebanon,  Ohio ;  Maxime 
Reber,  St.  Louis,  Mo. ;  E.  E.  Knox,  Portsmouth, 
Ohio;  Charles  D.  Duncan,  Chillicothe,  Ohio;  George 
Ball,  Muncie,  Ind.;  B.  W.  Gilfillan,  Columbus,  Ohio; 
Joseph  C.  Schaf.  Indianapolis,  Ind. ;  A.  V.  Bastin, 
Lancaster,  Ky. ;  D.  L.  Pendleton.  Winchester,  Ky. ; 
R.  H.  Carnahan.  Ft.  Wayne,  Ind. ;  T.  F.  Rose, 
Muncie,  Ind.;  J.  T.  Evans,  Ft.  Wavne,  Ind.;  Samuel 
S.  Fisher,  Ft.  Wayne,  Ind.;  H.  White,  Ft.  Wayne, 
Ind.  

G.  L.  Miller  and  associates  of  Bliss,  Okla.,  have 
organized  the  Reservation  Telephone  Company  at 
White  Eagle.  Okla.  The  company  has  been  incor- 
porated and   i-s  capitalized  at  .$5,000. 


New  Company  to  Complete  Chicago 
Telephone  Tunnels. 

A  new  company  will  take  over  the  property  and 
grants  of  the  Illinois  Telephone  and  Telegraph  Com- 
pany and  will  expend  the  additional  capital  necessary 
to  complete  the  50  miles  of  conduit,  required  by  the 
franchise,  to  be  built  in  Chicago  in  the  next  10  years. 
The  new  corporation,  to  be  known  as  the  Illinois 
Tunnel  Company,  was  incorporated  at  Springfield 
last  week  with  a  capital  of  $30,000,000,  which  amount 
it  is  estimated  will  be  required  to  complete  the  pro- 
posed plans.  The  authorized  capital  of  the  old  com- 
pany was  $5,000,000.  The  incorporators  are  named 
as  Charles  C.  Wheeler,  Henry  A.  Wilkening  and 
Thomas  A.  Moran,  Jr.- 

The  objects  of  the  new  company,  according  to  the 
articles  which  have  been  filed,  are  "to  furnish,  trans- 
mit, convey,  and  deliver  signals,  sounds,  intelligence, 
packages,  mail  matter,  and  general  merchandise, 
power,  heat  and  light  by  steam,  water,  air,  electricity, 
and  otherwise,  and  to  acquire,  construct,  dispose  of, 
hold,  maintain,  operate  and  lease  to  or  rent  from 
others  all  tunnels,  instruments  and  appliances  and 
other  property,  real  or  personal,  in  carrying  out  such 
objects." 

The  20  miles  of  six  by  seven-feet  tunnels  which 
is  already  completed  is  being  equipped  with  tracks 
for  electric  cars  at  high  speed,  with  the  object  of 
building  up  a  large  business  for  the  transportation 
of  merchandise.  The  type  of  car  which  will  be  em- 
ployed, it  was  stated  at  the  office  of  the  company, 
has  not  been  determined.  A  number  of  firms  are 
now  building  cars  to  be  tested  as  soon  as  completed 
on  a  one-mile  experimental  track  in  the  tunnel. 
Upon  the  result  of  these  tests  will  depend  the  kind 
which   will   be  used. 


Interstate  Independent  Telephone 
Convention. 

Secretary  E.  M.  Coleman  of  Louisville.  Ky.,  an- 
nounces that  the  time  and  place  of  holding  the  next 
annual  convention  of  the  Interstate  Independent  Tele- 
phone Association  have  been  settled.  The  meeting 
will  be  held  at  the  Auditorium  Hotel,  Chicago,  on 
December  8th,  gth  and  loth.  Details  of  the  pro- 
gramme will  be  announced  later.  The  association 
represents  the  Independent  telephone  interests  of 
Illinois,  India'na,  Iowa,  Kentucky,  Michigan,  Minne- 
sota, Missouri,  Ohio  and  Wisconsin,  and  is  probably 
the  strongest  organization  of  telephone  men  in  the 
country.  A  large  and  successful  convention  is  an- 
ticipated.   

Bell  Output  for  September. 

The  instrument-output  figures  of  the  American 
Telephone  and  Telegraph  Company  for  September 
are  an  improvement  over  those  of  August,  which 
were  unusually  unfavorable.  The  comparative  fig- 
ures for  the  month  and  the  fiscal  year  to  September 
30th  follow: 

September:  1903.  1902.  1901. 

Shipments 79.406  75, on  7.5,578 

Returned 33, +38  43,33+  33.482 

Net  output 45,968  31.677  42.096 

Since  January  ist: 

Shipments 812,229  808,334  683,171 

Returned 358,831  346,689  301,289 

Net  output 453. 39S  461,645  381,882 

Instruments  in  use 3.603.71S        2.987,251        2,334,698 


GENERAL  TELEPHONE  NEWS. 

At  the  last  meeting  of  the  Chicago  City  Council  a 
number  of  measures  intended  to  correct  alleged  tele- 
phone abuses  were  introduced.  One  asks  that  the 
corporation  counsel  draft  an  ordinance  which  will 
require  the  telephone  company  to  have  booths  placed 
around  all  its  telephones  which  are  in  public  service 
and  where  a  toll  is  charged.  The  other  asks  for  an 
ordinance  which  will  require  the  company  to  return 
the  toll  to  the  user  if  the  person  asked  for  cannot 
be  reached. 

Evansville,  Ind.,  will  be  the  scene  of  the  fourth 
annual  convention  of  the  Independent  Telephone 
Association  of  Southern  Indiana.  The  dates  are 
November  loth  and  nth  and  the  programme  will 
include  papers  and  addresses  in  the  interest  of  In- 
dependent telephony.  The  officers  of  the  association 
are:  President,  G.  A.  Kienle,  Huntingburgh ;  vice- 
president,  C.  D.  Knoefel,  New  Albany;  secretary,  E. 
W.  Pickhardt,  Huntingburgh ;  treasurer,  T.  M. 
Thom,  Lamar. 

The  following-named  new  telephone  companies 
were  incorporated  in  Ohio  recently:  Farmer  Tele- 
phone Company  of  Farmer,  capital  $10,000,  by  A.  L. 
Biglow,  V.  E.  Cunningham,  John  Norway,  P.  C. 
Biglow  and  D.  C.  Lord;  West  Milton  Home 
Telephone  Company  of  West  Milton,  an  Arizona 
corporation  qualified  for  business  under  Ohio  laws, 
capital  $60,000;  Tiffin  Home  Telephone  Company  of 
Tiffin,  capital  $125,000.  bv  Ed  L.  Barber.  E.  B. 
M'vers,  T.  J.  Kintz,  E.  R.  Strohni  and  Kora  E. 
Briggs. 


Telephone    News  from   the    Northwest. 

The  Stratford  Independent  Telephone  Company  at 
Webster  City,  Iowa,  which  recently  purchased  the 
old  Chamberlain  company,  is  making  extensive  im- 
provements in  the  service  of  both  companies. 

S.  S.  Standley  has  sold  his  telephone  line  at 
Bloomfield,  Iowa,  to  the  Farmers'  Mutual  Telephone 
Company,  composed  of  eight  farmers'  lines  centering 
there,  which  will  be  united. 

The  Great  Northern  Telephone  Company  has  lo- 
cated a  station  at  Leland,  Iowa,  and  will  build  a 
line  to  Lake  Mills. 

The  Burlington  railroad  has  completed  its  arrange- 
ments for  telephone  communication  along  its  lines 
from  Chicago  to  Burlington  and  from  Ottumwa,  la., 
to  Creston.  This  will  relieve  the  telegraph  service 
greatly. 

The  Waterloo  (Iowa)  council  has  voted  R.  A 
Davison  a  franchise  for  a  telephone  line  in  that  city. 

Work  is  being  rushed  on  the  new  line  which  the 
Bell  Telephone  Company  is  building  from  Cardston 
to  Edmonton,  N.  W.  T.  It  is  thought  that  the  line 
will  be  finished  by  December. 

The  Benson  (Minn.)  telephone  exchange  has  added 
a  new  switchboard  with  a  capacity  of  400  connec- 
tions.    It  replaces  a  board  of  100  connections. 

The  Red  River  Valley  Telephone  Company  of  Bux- 
ton, N.  D.,  has  closed  a  traffic  arrangement  with 
the  Northwestern  Telephone  E.xchange  Company  for 
long-distance  connections. 

The  Centerville  (S.  D.)  Telephone  Company  has 
105  patrons  of  its  city  exchange.  The  company  may 
erect  a  brick  building  in  the  spring. 

The  Farmers'  Telephone  Company  of  Wanimingo, 
Minn.,  has  been  incorporated  with  $10,000  capital. 

The  Wisconsin  Telephone  Company  is  consolidat- 
in.g  the-twQ  exchanges  at  Shawano,  Wis. — the  Little 
Wolf  River  Telephone  Company  system  and  its  own. 
The  Wisconsin  company  bought  the  Little  Wolf 
system  some  months  ago  and  is  working  them  to- 
gether at  all  points  as  fast  as  possible. 

The  Hewitt  and  Wrightstown  Telephone  Company 
of  Wrightstown,  Minn.,  will  shortly  be  incorporated 
with  $10,000  capital   stock. 

The  Northwestern  Telephone  Exchange  Company 
will  rebuild  its  local  exchange  at  Vermilion,  S.  D. 

S.  C.  More  of  Buffalo.  N.  D.,  is  constructing  a 
rural  telephone  line   for  the  farms  north  of  Buffalo. 

The  local  telephone  exchange  at  Hannah,  N.  D., 
has  been  completed  and  put  in  operation. 

The  Red  River  Telephone  Company  lines  have  been 
connected  with  Portland,  N.  D. 

The  Northwestern  Telephone  Exchange  Coinpany 
is  laying  a  new  cable  between  its  exchanges  in  Min- 
neapolis and  St.  Paul.  The  cable  contains  200  wires 
and  is  laid  in  conduit  the  entire  distance  of  10  miles. 
This,  with  the  100  wires  now  in  use,  gives  the  com- 
pany a  total  of  300  connections  between  the  two 
cities.  The  tunnel  through  which  the  cable  runs  is 
at  places  50  feet  underground. 

The  Independent  Telephone  Company  of  Yankton. 
S.  D.,  has  completed  its  toll  line  to  Mission  Hill, 
Volin   and   Gayville.  R. 


Southeastern  Telephone  Developments. 

The  Town  Council  of  Bavkins.  Va.,  has  granted 
a  franchise  to  the  Southern  Bell  Telephone  Company 
and  also  to  the  Atlantic  Coast  Telephone  Company. 

The  City  Board  of  Asheville,  N.  C,  has  passed 
the  ordinance  merging  the  Citizens'  Telephone  Com- 
pany into  the  Southern  Bell  Telephone  Company. 
There  was  much  opposition  on  the  part  of  the  citi- 
zens. 

The  Strowger  Automatic  Telephone  Company  of 
Aueusta.  Ga..  has  completed  a  connection  with  the 
Wilkes  Telephone  Company,  giving  an  enlarged  out- 
of-town   service. 

W.  T.  Gentry,  general  manager  of  the  Southern 
Bell  Telephone  Companv,  recently  entertained  at 
dinner  in  Atlanta  Mr.  E.  J.  Hall,  president  of  the 
Southern  Bell  Company,  and  H.  B.  Thayer  of  the 
Western  Electric  Coinpany,  who  were  on  a  tour  of 
inspection  of  the  Georgia  e.xchanges.  L. 


Indiana  Telephone  Items. 

The  Batesville  Telephone  Company  has  filed  ar- 
ticles of  incorporation.  The  capital  stock  is  placed 
at  $5,000.  The  company  proposes  to  construct  and 
operate  telephone  lines  and  exchanges  within  the 
counties  of  Ripley,  Franklin,  Decatur  and  Dearborn. 
The  principal  exchange  and  offices  will  be  in  Bates- 
ville. 

The  Star  City  Telephone  Company  of  Star  City, 
Pulaski  County,  capitalized  at  $50,000,  has  filed  ar- 
ticles of  incorporation.  The  company's  purpose  is 
to  construct  and  operate  telephone  lines  in  Pulaski, 
Fulton.  Case  and  White  Counties.  The  incorporators 
are  William  L  Bott,  G.  L.  Buck,  Michael  Ruff,  N. 
A.  Murphy  and  J.  L.  Lowry. 

A  fire  at  Columbus  destroyed  the  Hord  barn,  in 
which  was  a  telephone  toll  board  of  the  Citizens' 
Telephone  Company,  with  a  number  of  toll  lines,  -".s 
well  as  cables,  attached.  Several  lines  in  the  coun- 
try were  burned  out,  and  the  cable,  containing  over 
100  city  lines,  was  burned  in  two.  These  lines  will 
be   out  until  a   new   cable  can  be  installed. 

The  City  Council  of  Vincennes  h-j.s  threatened  to 
annul  the  franchises  granted  to  the  Knox  County 
Home    Telephone    Company   and   the   Central   Union 
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Telephone  Company  for  refusal  or  failure  to  furnish 
the  National  Rolling  Mill  Company  of  Vincennes 
with  telephone  service.  The  trouble  grew  out  of  the 
fact  that  the  Rolling  JMill  company  employed  non- 
union labor  and  the  telephone  company's  employes, 
who  arc  union  men,  refused  to  put  in  the  telephoi  es 
for  the  rolling-mill  company.  The  council  says  the 
companies  must  give  the  service  or  forfeit  their 
franchises. 

President  Sheerin  of  the  New  Long-distance  Tele- 
phone Company  threw  open  the  lines  of  the  company 
free  of  charge  to  the  friends  of  the  Purdue  football- 
club  members,  l6  of  whom  were  killed  and  others 
injured  in  the  wreck  upon  the  Big  Four  in  Indianap- 
olis last  Saturday.  By  means  of  these  wires  and  the 
company's  liberality  the  families  of  the  unfortunate 
athletes  were  immediately  communicated  with.       F. 


Michigan  Telephone  Matters. 

The  Milan  council  at  a  recent  meeting  refused 
to  grant  a  franchise  to  an  Independent  telephone 
company,  by  a  vote  of  three  to  two.  The  promoter 
will  build  a  line  from  Dundee  to  Ann  Arbor,  and 
wanted  to  have  an  exchange  in  Milan,  but  the  city 
fathers   are   satisfied   with  the   Bell  service. 

H.  R.  Baird  and  W.  L.  Baker  have  asked  the 
Common  Council  of  St.  Clair  for  a  franchise  per- 
mitting them  to  install  an  Independent  telephone  ex- 
change. It  is  also  proposed  to  give  rural  telephone 
service,  the  wires  to  be  strung  along  fences  where- 
ever  practicable,  and  when  not,  poles  will  be  used. 
fhe  company  will  also  seek  for  franchises  in  the 
cities  of  Port  Huron  and  Marine  City  and  the  vil- 
lage  of  Algonac. 

Articles  of  incorporation  have  been  filed  for  the 
State  Line  Telephone  Company  of  'VVeston,  Lenawee 
County.     The   capital   is   $20,000. 

The  Michigan  Telephone  Company  has  heretofore 
manifested  an  indifference  to  the  acquirement  of 
connections  with  rural  lines  in  the  vicinity  of  Jack- 
.son.  and  this  attitude  was  the  main  cause  for  the 
encouragement  given  to  the  Citizens'  company  when 
it  built  a  competing"  system.  The  latter  company 
promised  to  make  connections  with  the  rural  lines, 
and  has  been  cpiite  successful  in  this  direction.  Now 
the  Michigan  (Bell)  company  has  completed  the 
reconstruction  of  its  city  system,  and  has  started 
out  on'  a  plan  of  purchase  of  the  rural  lines.  Lately 
it  acquired  possession  of  the  Gorton  .system,  oper- 
ating in  and  about  Stockbridge,  and  will  open  an 
exchange  in  that  village.  It  is  said  that  the  Mich- 
igan company  has  mapped  out  a  plan  of  campaign 
and  will  take  in  other  rural  systems.  The  Citizens' 
company  has  in  the  meantime  been  strengthening 
its  hold  and  a  fight  is  in  sight  which  promises  to 
make  stock  in  the  rural  lines  of  considerably  more 
value.  Local  officers  of  the  Citizen?'  company  de- 
clare that  the  lines  acquired  by  the  Michie'an  com- 
pany W'ill  be  paralleled  where  necessarj-.  They  say 
thev  have  a  lot  of  good  contracts  with  the  farmers 
and  are  not  worrj'ing.  W. 


TELEPHONE  MEN. 


C.  W.  Reynolds,  district  manager  of  the  Pacific 
States  Telephone  Companv.  will  be  promoted  to  the 
managership  of  the   Seattle   office. 

W.  W.  Goodrich  has  resicrned  as  secretary  of  the 
Mingo  flowa)  Farmers'  Mutual  Telephone  Com- 
pany.    Fred  Loerch  was  elected  to  fill  the  vacancy. 

Wright  Hallfrisch  of  Merrill.  Wis.,  who  has  been 
in  charge  of  the  Wisconsin  Telephone  Companv's 
interests  at  that  place,  has  been  transferred  to  Ke- 
nosha, Wis. 

Bancroft  Gherardi,  Jr.,  chief  engineer  of  the  New 
York  and  New  lersev  Teleohone  Company  of  Brook- 
lyn, and  John  J.  Carty.  chief  engineer  of  the  New 
York  Telephone  Companv.  were  in  Chicago  last 
week.  These  gentlemen  visited  a  number  of  points 
of   telephonic    interest   in    Chicago. 

O.  F.  French,  who  has  been  acting  general  man- 
ager of  the  Cuvahotra  Telephone  Companv  since  the 
resignation  of  Mr.  Turner,  has  been  made  the  gen- 
eral manager  of  that  company,  relinquishing  his 
office  of  assistant  general  manap'er  of  the  Federal 
Telephone  Company.  C.  Y.  McVey.  who  has  been 
(tencral  manager  of  the  Independent  plant  at  Youngs- 
town,  is  now  'the  assistant  general  manager  of  the 
Federal    Telephone  Company  at  Cleveland. 


MANUFACTURERS    AND    DEALERS. 

The  Keii'jgg  Switchijoard  and  Supply  Company 
has  lately  received  an  order  from  the  Cuyahoga 
Telephone  Company  of  Cleveland  for  8,050  tele- 
phones— 5,000  wall  sets,  2,500  desk  sets  and  550  pay- 
station  sets.  The  Kellogg  company  is  building  for 
the  same  telephone  company  a  i6,coo-]iHe  board,  and 
asserts  that  this  is  the  largest  single  order  for  tele- 
phones ever  placed  by  any  Independent  company. 

The  Stromberg-Carlson  Telephone  Manufacturing 
Company  of  Rochester,  N.  Y,,  reports  that  its  under- 
ground-cable department,  located  at  Rochester,  is 
running  at  full  blast.  A.  recent  sliipment  of  60,000 
feet  of  underground  cable  was  made  to  the  Keystone 
Telephone  Company  of  Pennsylvania.  It  is  reported 
that  the  cable  turned  out  is  an  excellent  product. 
The  company  is  so  situated  as  to  be  able  to  make 
the  cable  according  to  any  specifications  submitted. 


Heating  from  the  Central-station  Plant." 

By  T.  K.  Jackson. 

Central-station  heating  may  be  divided  into  two 
groups — (A)  heating  with  steam  and  (B)  heating 
with    hot   water. 

(A)  Heating  ^vith  Steam. — My  information  on 
heating  with  steam  is  limited,  and  not  derived  from 
personal  experience,  so  I  will  not  dwell  upon  it 
longer  than  to  state  that  this  method  of  heating  must 
be  used  wlierever  the  points  to  be  heated  have  a 
great  variation  of  altitude,  such  as  tall  office  build- 
ings, etc.,  it  being  impracticable  to  pump  water  to 
great  elevations,  not  only  because  of  the  additional 
cost  of  pumping,  but  also  because  special  radiators 
are  necessary  to  stand  the  high  pressure  required. 
The  writer's  experience  has  shown  that  40  pounds 
is  as  high  a  pressure  as  it  is  safe  to  place  on  the 
average  radiator  after  it  has  been  in  service  some 
time,  even  if  the  radiators  are  originally  manufac- 
tured to  stand  a  pressure  of  100  pounds. 

The  disadvantage  of  heating  by  steam  is  that, 
owing  to  the  higher  temperature  carried  in  the  mains, 
the  loss  through  radiation  in  transmitting  is  heavier, 
and  the  system  itself  has  no  elasticity  in  -the  degree 
of  heat  furnished,  and  is  therefore  uneconomical. 
The  method  of  operation  is  simply  to  discharge  the 
exhaust  steam  from  the  engines  to  the  heating  mains, 
allowing  it  to  pass  from  there  to  the  various  radi- 
ators, and  either  allowing  the  condensed  steam  to 
drip  through  suitable  drips,  or  traps,  into  the  sewer, 
or  collecting  the  drippings  in  a  second  pipe,  return- 
ing it  to  the  central  station,  and  there  using  the 
slightly  warm  water  for  feed-water  purposes.  I  be- 
lieve that  Mr,  W.  H.  Schott,  in  his  new  plant  at 
Indianapolis,  is  running  his  condensation  through 
hot-water  radiators  before  discharging  into  the 
sewer.  The  amount  of  radiation  cared  for  in  this 
manner  is  necessarily  small. 

(B)  Heating  with  Hot  Water. — As  before  indi- 
cated, heating  with  hot  water  is  preferable  to  heat- 
ing with  steam,  in  that  the  temperature  at  which  the 
heating  medium  can  be  transmitted  has  greater  flexi- 
bility, hence  the  loss  of  heat  in  carrying  from  point 
to  point  is  greatly  reduced.  To  illustrate :  If  the 
outside  temperature  is  40°  Fahrenheit,  water  would 
be  transmitted  at  a  temperature  of  140°,  whereas 
steam  would  necessarily  have  a  temperature  greater 
than  212°.  The  temperature  of  the  surrounding  me- 
dium being  in  both  cases  the  same,  the  loss  of  heat 
with  steam  would  be  nearly  twice  as  great  as  the 
loss  with  hot  water.  This  flexibility  alone  makes  it 
advisable  to  use  hot  water  wherever  heat  is  trans- 
mitted  any   distance. 

There  are  two  well-known  methods  of  transmitting 
hot-water  heat :  (i)  The  single-pipe  system ;  (2)  the 
double-pipe  system. 

Under  the  single-pipe  system  water  is  pumped 
through  a  single  main,  in  theory  in  a  circle  (what- 
ever the  actual  form  of  the  system  may  be),  out 
from  the  heater.  In  returning  to  the  heater,  the  hot 
water  rises  by  gravitation  and  passes  through  the 
various  radiators  back  to  the  same  pipe,  the  radiators 
being  connected,  to  use  an  electrical  term,  in  a 
species  of  shunt.  This  system  is  nothing  but  a  large  ■ 
isolated  heating  plant,  and  cannot  be  used  where 
the  central  station  supplies  more  than  40,000  or  50,- 
000  square  feet  of  radiation. 

The  double-pipe  system  consists  of  a  flow  and 
return  pipe,  the  radiators  being  connected  in  multiple. 
This  .system  is  used  wherever  a  large  amount  of 
radiation  is  to  be  fed,  and  has  the  advantage  that 
the  radiators  located  at  the  farther  point  receive 
water  at  the  same  temperature,  barring  line  loss, 
that  the  first  radiator  receives  its  water.  The  cost 
of  construction  of  this  system  is  between  30  and  40 
per  cent,  greater  than  with  the  single-pipe  system. 

Water  is  heated  at  the  central  station  by  pumping 
water  through  a  closed  heater  or  condenser,  and 
thence  pumping  through  the  mains.  When  the  ex- 
haust steam  is  insufficient  to  heat  the  water  to  the 
required  temperature,  live  steam  is  introduced  into 
the  heater,  or  the  water  is  pumped  through  circulat- 
ing boilers.  The  latter  plan  is  about  3.3  per  cent, 
more  economical  than  the  former  method.  After 
the  water  has  been  pumped  through  the  mains  it 
returns  to  an  open  tank  called  the  expansion  tank, 
and  is  thence  repumped  through  the  heater  into 
the  mains.  An  important  improvement  has  been 
made  on  this  method  called  the  "Schott  balanced- 
column  system."  With  this  system  the  water  is 
not  pumped  into  an  expansion  tank,  but  returns 
direct  to  the  circulating  pumps,  loss  by  leakage 
being  supplied  by  an  additional  pump  called  the  bal- 
anced-column pump,  and  the  expansion  being  cared 
for  by  a  safety  valve.  Under  this  system  the  cir- 
culating pumps  obtain  the  benefit  of  all  return  pres- 
sure, and  have  merely  to  exert  an  amount  of  energy 
equal  to  the  friction  of  the  water  in  passing  through 
the  system,  whereas,  with  an  expansion  tank,  the 
circulating  pumps  exert  energy  equal  to  the  full  head 
pumped  against. 

There  are  two  basic  methods  for  charging  for 
heat : 

First — A  charge  based  on  the  cubic  contents  of  the 
place  to  be  heated,  usually  half  a  cent  per  cubic 
foot  for  the  heating  season. 

Second — A  charge  based  on  the  square  foot  of 
radiation  installed,  usually  20  cents  per  square  foot 
for  direct  radiation  for  the  season,  and  30  cents  per 
square  foot  for  indirect  radiation. 

Neither  method   is   equitable,   the   former  because 

1.  Abstract  of  a  paper  read  before  the  Southwestern  Electrical 
.\ssociation,  October  9,  1003,  at  Oklahoma  City,  Okla,  The 
author  is  a  central-statioii  man  from  lipid,  OUla, 


the  rate  does  not  take, into  consideration  the  char- 
acter of  the  place  to  be  heated ;  i.  e.,  the  same  charge 
being  made  for  a  poorly  constructed  shack  as  for 
a  first-class  modern  structure;  the  second  is  inequit- 
able, because  it  does  not  consider  the  space  to  he 
heated  by  each  square  foot  of  radiation,  and  it  is 
palpably  evident  that  a  radiator  containing  50  square 
feet  will  give  off  a  great  deal  more  heat  in  a  room 
of  a  thousand  cubic  feet  than  in  a  room  of  a  hundred 
cubic  feet.  A  proper  basis  of  charge  is  a  modifica- 
tion of  the  two  methods,  namely,  a  charge  based  on 
the  number  of  square  feet  of  radiation,  provided  the 
space  to  be  -heated  contains  a  certain  required  amount 
of  radiation.  The  amount  of  radiation  required  may 
be  arrived  at  in  various  ways.  Carpenter's  rule  being 
a  very  good  method.  Carpenter's  rule  specifies  one 
square  foot  of  radiation  for  every  100  feet  of  cubic 
contents,  plus  three-fourths  of  a  square  foot  of  radia- 
tion for  every  square  foot  of  glass  surface,  plus 
three-fourths  of  a  square  foot  of  radiation  for  each 
10   square   feet  of  exposed   wall. 


Nottingham  Street-railway  System. 

Electric  railways  have  now  been  in  use  in  Not- 
tingham, England,  about  two  years.  Previously, 
horse  cars  and  omnibuses  served  that  part  of  the 
public  which  did  not  prefer  to  walk.  The  present 
electric  system  is  a  good  one.  The  cars  are  large 
double-deckers,  kept  scrupulously  clean  and  run  at 
intervals  of  three  to  six  minutes  at  the  rate  of  eight 
to  10  miles  an  hour.  Practically  the  entire  city  is 
now  covered.  The  fares,  varying  with  the  distances 
ridden,  are  about  two  cents  a  mile  and  the  length 
of  route  is  now  ISV2  miles,  with  30  miles  of  track. 
During  the  year  just  passed  the  cars  carried  nearly 
25,000,000  passengers — a  traffic  equal  to  the  trans- 
portation of  the  whole  population  (250,000)  twice  a 
week  throughout  the  year.  The  receipts  for  the  year 
were  £115,223  ($560,733),  of  which  the  operating  ex- 
penses were  slightly  over  50  per  cent.  The  gross 
profit  was  11.41  per  cent,  of  the  capital  employed. 
After  deducting  loan  charges,  the  net  profit  amounted 
to  £30,852  ($150,141),  from  which  the  city  rates  re- 
ceived £18.000  ($87,597)  and  the  reserve  fund  the 
balance.  During  the  two  years  the  electrical  railway 
has  contributed  £30,000  ($145,095)  to  the  city  rates 
and  has  established  a  reserve  fund  of  £20,156  ($98,- 
089.17).  The  power  for  the  operation  of  the  street- 
car system  is  provided  by  the  city's  electric-supply 
plant.  The  charge  is  i%d.  (2%  cents)  per  kilowatt- 
hour. 


Trackless    Trolley    Outfit    for    Eastern 
New  'York. 

It  is  asserted  that  the  General  Electric  Company. 
through  its  Schenectady  railway  management,  will 
install,  on  some  of  its  suburban  lines,  the  German 
and  French  equipment  of  trolley  automobiles.  It 
proposes  to  equip  the  improved  highway  from 
Latham's  Corners,  through  Loudonville,  to  the 
Northern  Boulevard  in  Albany,  with  the  necessary 
trolley  feed  wires,  and  to  run  over  this  road  into 
Albany  without  the  construction  of  anv  tracks :  Ihe 
cars,  which  get  their  power  from  the  overhead 
wire,  the  same  as  the  trolley  cars,  to  run  along  on 
the  ordinary  roadway.  The  automobile,  or  trolley 
carriage,  will  be  able  to  turn  out  of  its  direct  course 
to  allow  the  passing  of  other  vehicles.  It  is  ex- 
pected that  the  first  trial  of  the  automobile  trolley 
will  be  made  on  one  of  the  contemplated  branches 
of  the  Schenectady  Railway  along  the  state  im- 
nroved  highway  from  Newtonville  to  Loudonville 
in   a   short   time. 


Electric  Semaphore. 

A  selective  system  for  signaling  cars  has  been 
placed  in  operation  on  the  Boston  and  Worcester 
electric  railway.  The  signal  is  a  semaphore  in  the 
form  of  a  wooden  arm,  which  can  be  operated  at 
different  points  alon.g  the  line  from  the  starting 
station  at  Framingham.  by  means  of  electricity. 
The  road  has  been  ennipoed  with  the  new  svstem 
between  Framingham  and  Worcester,  there  being 
eight  signals  between  these  points.  There  will  he 
20  signals  on  the  entire  line,  when  the  work  of 
installing  the  system  has  been  completed.  By  touch- 
ing a  button  in  the  starting  station  a  semaphore  can 
be  dropped  in  front  of  a  car  at  any  point  on  the 
entire  line.  At  every  point  where  a  signal  is  lo- 
cated there  will  be  a  telephone  booth,  enabling  al- 
most instantaneous  coinmunication  with  the  starter's 
office,  which  will  prevent  cars  from  running  off 
time,  so  long  as  the  signal  system  is  in  working 
order. 


British  Educational  Commissjon  in 
Chicago. 

Thirty-four  members  of  the  British  Educational 
Commission  arrived  in  Chicago  on  November  2d. 
Alfred  Mosely,  head  of  the  commission,  arrived 
earlier  in  the  day,  and  besides  visiting  the  University 
of  Chicago  studied  the  ground  which  the  commis- 
sion will  cover.  The  principal  educational  institu- 
tions will  he  visited  by  the  members  of  the  commis- 
sion and  also  many  of  the  large  business  and  manu- 
facturing establishments. 

The  commission  has  spent  considerable  time  in 
the  East,  remaining  several  days  in  New  York,  and 
later  visiting  Harvard,  Cornell,  and  other  eastern 
colleges. 
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Geometric  Telegraph. 

Electrical  transmission  of  graphical  representations 
has  been  known  for  several  years,  and  at  least  one 
system — the  telautograph — has  been  used  to  a  lim- 
ited extent.  Bnt  usually  the  apparatus  is  compli- 
cated and  hardly  adapted  for  everyday  commercial 
service.  Among  the  inventors  who  have  attacked 
the  problem  is  Grant  B.  Rossman  of  New  York  city, 
who  has  devised  a  system  of  this  sort,  styled  a 
'■geometric  telegraph,"  which  is  at  least  interesting. 
Within  the  scope  of  the  invention  are  included  the 
production  or  reproduction  of  cartoons,  sketches, 
maps   and    drawings,    manuscripts,    paintings,    etc. 

In  order  that  the  invention  may  be  clearly  under- 
stood, the  laws  and  principJes  upon  which  it  is 
founded  will  first  be  set  forth.  The  operation  of 
the  system  comprises  the  control  by  telegraphic 
means  of  an  instrument  or  series  of  instruments 
which  may  be  individually  termed  "geometric  tracers." 
The  control  of  this  instrument  is  of  an  eleinentary 
character  and  lends  itself  readily  to  a  great  variety 
of  telegraphic  means  already  existing.  The  tele- 
graphic elements  of  the  process  may  be  fulfilled  with 
more  or  less  facility  by  any  means  whereby  intelli- 
gence may  be  transmitted  to  a  distance. 

The  geometric  tracer  is  provided  with  a  tracing 
point,  which  may  be  a  pen,  pencil,  brush,  stylus, 
etching  or  engraving  tool,  or  similar  implement. 
Universal  movement  for  this  .point  upon,  a  surface 
suitable  for  receiving  a  record  is  secured  by  its  situ- 
ation at  the  end  of  a  rod  which  "is  restrained  by 
guides  that  allow  it  freedom  of  motion  in  the  di- 
rection of  its  length,  while  the  guides  have  them- 
selves freedom  of  motion  transverse  to  its  length. 
Independent  means  are  provided  for  imparting  mo- 
tion to  each  of  these  elements — j.  e.,  to  th^  rod  tnul 
to  its  guide.  The  path  of  the  tracing ,  point  upon 
the  surface  on  which  it  rests  is  a  resultant  of  the 
motion  imparted  to  the  guide  in  composition  with 
the  motion  imparted  to  the  rod.  The  direction  of 
the  path  of  the  tracing  point  is  determined  by  the 
relative  velocities  of  its  two  component  motions. 
Where  it  is  desired  that  this  point  may  have  thc 
choice  of  an  infinite  number  of  directions,  an  in- 
finite number  of  ratios  in  the  component '  velocities 
is  requisite.  The  independent  sources  of  motion  for 
the  rod  and  the  guide  are  in  each  case  a  variable- 
speed  device  in  which  a  unit  velocity  deri^'ed  from 
a  common  source  may,  be  varied  in  a  continuous 
series  of  velocities  to  zero,  and  through  zero  by 
a  series  of  velocities  opposite  in  direction  to  an 
opposite  unit  velocity.  Moreover,  by  suitable  means 
the  velocity  at  any  desired  phase  of  the  series  be- 
comes constant.  The  value  of  the  ratio  of  a  velocity 
in  one  device  to  a  velocity  in  the  other  may  be  any- 
thing from  zero  to  plus  or  minus  infinity.  Plus  in- 
finity, for  example,  is  the  value  of  the  ratio  when 
any  positive  velocity  in  one  device  is  compared  with 
zero  in  the  other.  It  is  further  desirable  that  the 
velocity  of  the  resultant  be  not  varied  by  variation 
in  the  value  of  the  ratio  of  the  components — i.  e., 
that  speed  of  tracing  may  be  unaffected  by  direction. 
The  necessary  velocity  from  each  device  to  be  com- 
municated, respectively,  to  the  rod  and  to  the  guide, 
in  order  that  a  resultant  of  a  required  direction  may 
be  obtained,  is  ascertainable  from  an  empirical  law 
of  the  composition  of  velocities.  Where  two  veloci- 
ties are  developed  in  directions  transverse  to  each 
other,  the  ratio  of  the  component  velocities  reappears 
in  the  ratio  of  the  cosines  of  the  complementary 
angles  formed  by  the  incliriation  of  the  resultant  to 
the  direction  of  the  components.  Since  the  angle's 
own  sine  is  the  equivalent  of  the  cosine  of  its  com- 
plement, it  follows  that  an  equivalent  expression  of 
this  law  is:  If  a  velocity  proportional  to  the  cosine 
of  an  angle  be  compounded  at  right  angles  with  a 
velocity  proportional  to  the  sine  of  the  same  angle, 
that  angle  will  appear  as  the  inclination  of  the  re- 
sultant to  the  given  component.  In  this  law  also 
is  the  solution  of  the  problem  of  constant  resultant 
velocity,  for  if  two  velocities  proportional  to  the  sine 
and  cosine  of  an  angle  be  compounded  at  right  angles 
the  resultant  will  be  proportional  to  a  constant — 
viz.,  the  radius  of  the  measuring  arc.  The  maximum 
value  of  sine  or  cosine  equals  the  radius.  To  this 
the  unit  velocity  of  the  variable-speed  device  cor- 
responds. 

In  obedience  to  the  law.s  stated,  one  speed  device 
is  adapted  to  variation  as  the  sine  of  an  angle  and 
the  other  device  to  variation  as  the  cosine  of  the 
angle.  In  each  case  the  device  from  which  the 
variation  is  derived  is  a  rod  moved  in  simple  har- 
monic motion  by  the  rotation  of  a  crank.  The  rod 
has  freedom  of  movement  in  the  direction  of  its 
length,  which  is  parallel  to  a  diameter  of  the  circle 
in  which  the  crank  rotates.  It  carries  perpendicular 
guides  in  which  a  pin  at  the  end  of  the  crank  plays 
freely  in  the  direction  of  their  length.  That  element 
of  the   motion   of   the   craiik   perpendicular  to  these 


guides  is  conununicated  by  them  to  the  rod  on  which 
they  are  carried.  This  element  of  the  motion  of  the 
crank  varies  as  the  sine  of  an  angle  through  which 
the  crank  turns,  from  that  position  which  is  parallel 
to  the  guides  and  as  the  cosine  of  the  angle  to  that 
position  of  the  crank  which  is  perpendicular  to  the 
guides.  These  facts  enable  the  control  of  the  speed 
devices  to  be  made  by  a  single  means.  The  paths 
of  the  two  rods  movable  in  harmonic  motion  are 
made  parallel,  and  the  cranks  are  placed  in  quadra- 
ture— i.  e.,  at  a  distance  of  90  degrees.  The  cranks, 
one  in  its  initial  position  parallel  to  the  guides,  the 
other  parallel  to  the  rods,  are  fixed  to  the  same  axis 
of  rotation.  Any  angular  movement  of  the  axis  will 
produce  in  the  two  rods  motion  proportional,  re- 
spectively, to  the  sine  and  cosine  of  the  angle  through 
which  the  shaft  is  rotated.  To  the  rods  thus  con- 
strained to  movement  in  simple  harmonic  motion  is 
delegated  the  variation  of  the  velocities  developed 
in  the  speed  devices,  the  fact  to  be  especially  borne 
in  mind  being  that  the  distance  each  rod  moves 
from  its  initial  or  middle  position  is  proportional 
to  the  sine  of  the  angle  through  which  its  crank 
on  the  controlling  axis  is  turned. 

A  great  variety  of  variable-speed  devices  may,  when 
controlled  by  the  harmonic  rod.  be  adapted  to  fur- 
nish  the  desired  velocity  ratios. 

In  general,  methods  of  speed  variation  in  a  machine 
fall  into  two  classes.  One  varies  the  power  supplied, 
the  leverage  remaining  constant.  The  other  varies 
the  leverage,  the  power   remaining  constant.   ' 

An  example  of  the  first  method,  in  which  the 
variation  would  follow  the  principles  of  the  geometric 
tracer,    is    an    electric    motor    in    which    the    strength 


series  of  velocities  opposite  in  direction  are,  of  course, 
obtainable  from  opposite  sides  of  the  segment.  This 
rolling  motion  of  the  driving  member  is  obtained 
through  its  connection  with  the  harmonic  rod,  which 
in  turn  is  controlled  by  the  crank  and  crank  shaft. 
Since  the  amount  of  rolling  motion  of  the  driving 
member  with  I'cference  to  the  driven  cylinder  de- 
termines the  velocity  at  which  (he  cylinder  is  driven, 
it  follows  that  the  velocity  of  the  cylinder  is  also  pro- 
portional to  the  distance  through  which  the  har- 
monic rod  is  moved.  In  short,  there  is  provided  a 
shaft  bearing  two  cranks,  the  rotation  of  which 
through  any  angle  moves  two  harmonic  rods  through 
distances  proportional  to  the  sine  and  cosine  of  that 
angle.  The  harmonic  rods  vary  the  radius  of  the 
drivers  in  two  speed  devices  in  the  same  sine  and 
cosine  proportion.  The  motion  of  the  driven  mem- 
ber of  each  device  is  independently  communicated 
to  one  of  two  transversely  movable  members  of  a 
movable  system  of  guides.  The  motion  of  the  guides 
is  compounded  in  the  motion  of  a  point  carried  by 
them,  and  the  inclination  of  the  path  of  the  point 
to  the  direction  of  one  of  these  guides  is  the  angle 
through  which  the  shaft  was  turned.  The  extent  and 
direction  of  the  rotation  of  this  shaft  are  deter- 
mined by  a  step-by-step  device  under  telegraphic 
control.  A  similar  step-by-step  device  regulates  the 
prime  mover  and  determines  the  velocity  and  extent 
of  tracing. 

The  receivers  embodied  at  any  point  of  the  line 
are  alike.  A  platen  upon  which  the  motions  of  the 
pen-arm  are  recorded  may  be  provided  with  any 
suitable  surface  adapted  to  receive  impressions.  The 
size   or  character   of   this   platen  is   determined    only 


and  direction  of  the  current  arc  controllable  by  the 
harmonic  rod  and  proportional  to  its  movement.  In 
general,  any  device  in  which  the  strength  and  di- 
rection of  the  power  are  capable  of  a  series  of  vari- 
ations is  adaptable  to  the  purpose. 

Speed  variation  by  the  second  method — i.  e.,  the 
variation  of  the  leverage,  while  the  power  remains 
constant — is  especially  suited  to  the  purposes  of  this 
instrument  where  very  little  power  is  required  and 
where  certainty  and  continuity  of  velocity  ratios  are 
desirable. 

A  simple  form  of  variable-speed  device  from  which 
the  desired  series  of  velocities  may  be  obtained  is 
a  friction  gear  consisting  of  a  disk  wheel  and  travers- 
ing pulley  in  which  the  movement  of  the  pulley  across 
the  face  of  the  disk  is  made  either  equal  or  pro- 
portional to  that  of  the  harmonic  rod.  The  velocity 
and  direction  of  rotation  of  the  driven  pulley  de- 
pend upon  its  distance  and  direction  from  the  center 
of  the  disk  wheel.  Similar  results  may  be  obtained 
from  friction  cylinders  by  varying  the  direction  of 
their  axes. 

Magnetic  friction  gears  are  especially  adapted  to 
meet  every  requirement  of  the  curve  tracer.  One 
form  is  a  follower  or  driven  member  is  a  cylinder 
of  uniform  radius.  The  driver  is  a  segment  of  a 
sphere  which  rotates  about  a  radius  of  the  sphere 
as  an  axis,  the  axial  radius  being  central  to  the 
segment.  Suitably  arranged  electric-  coils  make  the 
cylinder  magnetic,  with  a  consequent  pole  midway 
of  its  length.  The  driver  is  also  magnetic,  and  is 
held  against  the  face  of  the  cylinder  with  a  pressure 
proportional  to  the  strength  of  the  magnetic  field. 
This  pressure  or  pull,  being  self-contained,  is  not 
communicated  to  the  journals  of  either  the  follower 
or  the  driver,  where  it  would  result  in  a  detrimental 
friction.  The  segment  rotates  with  a  uniform  an- 
gular velocity.  The  linear  velocity  of  any  point  on 
its  surface  varies  as  its  perpendicular  distance  to 
the  axis  of  rotation,  the  velocity  of  a  point  in  the 
line  of  the  axis  being  zero  and  the  maximum  velocity 
being  that  at  the  circumference  of  the  segment.  By 
rolling  the  segment  upon  the  cylinder  in  the  direc- 
tion of  the  length  of  the  latter  the  strength  of  the 
driving  radius  may  be  varied  from  zero  to  a  maxi- 
mum limited  by  the  diameter  of  the  segment.     Two 


FIG.    I.       GEOMETRIC   TELEGRAPH. — SIDE    VIEW  OF    APPA- 
RATUS  SHOWING   TRACING    PENCIL. 

by  practical  considerations,  since  it  is  theoretically 
unlimited.  The  penholder,  which  is  adapted  to  have 
universal  movement  over  the  surface  of  the  platen, 
is  pivotally  carried  at  the  end  of  a  reciprocable  pen- 
arm. 

Figs.  I  and  2  are.  respectively,  side  and  end  views 
of  the  apparatus. 

The  power  or  velocity  is  supplied  by  a  motor.  The 
motor  is  constantly  driven,  but  the  ^-elocity  supplied 
to  the  receiver  is  regulated  by  a  \'ariable-speed  device. 
This  variable-speed  device  may  in  itself  be  consid- 
ered as  a  motor  developing  a  variable  velocity.  There 
are  also  two  additional  variable-speed  devices  con- 
trolled in  accordance  with  the  sine  and  cosine  law 
from  the  main  crank  shaft  of  the  instrument,  and 
the  guides  of  the  driving  segments  are,  in  effect,  har- 
monic rods.  Calling  these  devices  A,  B  and  C,  their 
operation  is  such  that  the  velocity  derived  from  the 
motor  is  under  the  control  of  the  variable-speed 
device  A,  and  from  that  variable-speed  device  it  is 
transmitted  in  two  separate  paths,  one  through  the 
variable-speed  device  B  to  the  swinging  or  transverse 
element  of  the  pen-arm,  and  the  other  through  the 
variable-speed  device  C  to  the  extending  element  of 
the  pen-arm,  the  two  velocities  being  compounder! 
at    the    recording    point. 

The  speed  at  which  the  pen  is  moved — that  is.  the 
absolute  values  of  the  transverse  and  extending  ele- 
ments of  the  ratio — may  be  simultaneously  varied  as 
desired  without  changing  the  ratio,  the  direction  in 
which  a  line  is  drawn  may  be  reversed,  or  the  pen 
may  be  brought  to  a  full  stop  by  regulating  the 
velocity-supplying  variable-speed  device  A. 

The  transmitter  embodies  in  general  two  circuit- 
controlling  devices  and  an  auxiliary  pole-changing 
switch.  One  of  these  circuit-controlling  devices  is 
operated  through  the  rotation  of  a  toothed  disk  and 
the  other  through  the  swinging  of  a  toothed  segment, 
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while  tlie  pole-changing  switch,  Ihrough  mechanical 
connections  to  both  circnit-controllers  and  one  aux- 
iliary circuit,  is  adapted  to  change  the  polarity  of 
the  circuit  through  the  line  whenever  the  direction 
of  movement  of  the  rotary-disk  circuit-controller  or 
the  toothed-segment  circuit-controller  is  reverserl. 
Each  circuit-controller  acts  under  certain  conditions 
to  change  the  position  of  the  pole-changing  switch 
and  as  a  consequence  the  polarity  of  the  main-line 
circuit.  During  the  reproduction  of  a  geometrical 
ligure  it  is  necessary  at  times  to  lift  the  pencil 
point  from  the  paper  at  the  receiving  apparatus. 
By  reason  of  the  mechanical  relation  between  the 
variable-speed  arm  in  the  receiver  and  the  electrical 
contacts  controlling  the  pencil-lifting  device  the  pen- 


FIG.   2.       GEOMETRIC   TELEGK.4PH. — END    VIEW. 

cil.  normally  in  its  lowered  position,  is  raised  by  the 
energizing  of  the  local  circuit  controlling  it  and 
lowered  by  the  next  energizing  of  the  same  circuits. 
These  circuits  are  energized  whenever  the  variable- 
speed  irontrolling  arm  is  one  step  off  center  in  either 
direction. 

A    Practical    Utilization   of    the   Passive 
State  of    Iron.' 

Bv  Ch.^eles  F.  Burgess. 
In  what  may  be  considered  the  ancient  literature 
of  electrochemistrv  the  fact  was  pointed  out  that 
iron  and  steel  mav  be  made  to  assume  that  peculiar 
condition  known  as  the  passive  state  by  employing  the 
material  as  an  anode  in  suitable  electrolytes.  Among 
such  solutions  are  sodium  nitrate  and  various  other 
soluble  nitrates. 

Upon  assuming  the  passive  condition,  the  iron  no 
longer  becomes  attacked  by  the  anode  products,  oxy- 
gen being  liberated,  and  the  metal  acting  toward  the 
solution  as  would  an  anode  of  platinum.  The  passive  . 
state  thus  produced  was  held  to  be,  and  probably  is, 
the  same  condition  which  iron  assumes  when  im- 
mersed in  concentrated  nitric  acid,  the  passivity  prob- 
ably being  due  to  the  same  causes  in  both  instances. 
Whether  this  peculiar  condition  is  the  result  of  the 
formation  of  a  coating  of  iron  oxide  or  of  nitrogen 
oxide,  or  of  some  other  material,  is  a  disputed  ques- 
tion, a  discussion  of  which  is  foreign  to  this  paper 
While  this  peculiar  behavior  of  iron,  when  used 
as  an  anode  material,  has  been  known  for  many 
years,  it  is  only  quite  recently  that  it  has  been  made 
use   of  in   an   industrial   way. 

Some  years  ago  we  developed  in  our  laboratory  a 
process  for  removing  brass  from  steel  tubing,  the 
brass  having  been  left  on  the  outside  of  the  tubing 
as  a  superfluous  material  during  the  brazing  process. 
An  improvement  in  the  method  of  brazing  employed 
extensively  in  the  manufacture  of  bicycles  consisted 
in  dipping  bodily  a  portion  of  the  frame  to  be  brazed 
into  a  bath  of  melted  spelter,  which  was  covered  by 
a  suitable  flux.  By  this  operation  not  only  was  the 
brazing  effected  within  the  joints,  but  a  thin  layer 
of  brass  adhered  to  the  outer  walls  of  the  tubing, 
so  that  it  became  necessary  to  remove  this  layer 
in  preparing  the  frames  for  receiving  a  coating  of  en- 
amel. This  was  effected  for  some  time  by  filing,  a 
process  which  had  the  disadvantage  of  entailing  a 
large  amount  of  labor  and  frequently  of  damaging 
the  thin  tubing,  as  some  of  the  iron  was  removed 
as  well  as  the  brass. 

.-\n  attempt  was  made  to  employ  an  electrolytic 
stripping  process  for  removing  this  brass,  but,  upon 
tr%ing  a  great  many  electrolytes,  it  was  found  that 
I  he  iron  itself  tended  to  corrode  much  more  readily 
than  did  the  copper  which  enters  into  the  constitu- 
tion of  the  brazing  .spelter:  and  the  problem  resolved 
itself  into  finding  a  solution  which  would  dissolve 
the  copper,  but  in  which  the  iron  would  not  corrode. 
Iron  has'  a  position  considerably  above  copper 
in  the  electrochemical  series  of  elements,  and  where 
two  different  met.als  are  in  contact  the  natural  ten- 
dency is  for  the  more  electropositive  one  to  go  into 
solution  with  the  greater  ease.  The  idea  presented 
itself  of  making  the  iron  more  electronegative  than 

I.  A  paper  read  Seplember  i7.  u/oz.  at  itic  general  meetini,'  of  the 
American  Eleclrochemical  Society.  Niagara  Falls.  N.  Y.  The 
ainhor  is  assistant  professor  of  electrical  enaineerinc  in  the  Uni- 
versity of  Wisconsin. 


the  copper  by  causing  it  to  assume  the  passive  state, 
and  upon  using  the  sodium  nitrate  solution  in  which 
this  slate  could  be  developed  it  was  found  that  the 
brass  could  be  completely  removed  and  the  iron  left 
intact. 

This  method  of  electrolytic  stripping  was  installed 
and  operated  with  success  in  various  factories,  and 
is  now  an  important  adjunct  to  the  dip-brazing 
method.  This  same  electrolytic  stripping  process 
may  be  applied  equally  well  in  removing  silver,  lead, 
tin  and  other  metals  more  electronegative  than  iron 
from  an  iron  surface.  Nickel  cannot  be  removed  in 
this  w^ay,  however,  since  nickel,  as  well  as  iron,  as- 
sumes the  electronegative  or  passive  state. 

In  some  correspondence  with  the  Patent  Office 
it  was  claimed  that  while  the  iron  might  assume 
a  passive  condition,  becoming  coated  with  a  resis- 
tant film  of  iron  oxide,  it  could  not  be  considered 
as  becoming  electronegative.  For  the  purpose  of  de- 
termining this  question,  some  measurements  of  sin- 
gle potentials  were  made  upon  iron  before  and  after 
it  had  assumed  its  passive  condition,  and  the  results 
showed  clearly  the  manner  in  which  these  metals  be- 
haved while  being  subjected  to  the  action  of  the 
current.  The  measurements  were  made  by  means 
of  a  normal  electrode  of  the  "calomel"  type,  the 
potential  of  which  was  taken  as  —  .56  volt.  The 
metal  whose  single  potential  was  to  be  tested  was 
placed  m  the  electrolyte  and  the  potential  measured 
before  applying  an  electrical  pressure,  and  also 
after  currents  of  different  values  had  been  caused 
to  flow.  It  was  found  that  up  to  a  certain  limit 
the  single  potential  varied  in  accordance  with  the 
current  density.  These  values  at  different  current 
densities  were  determined  by  a  specially  constructed 
switch,  which  broke  the  current  and  inmiediately 
connected  the  electrode  with  the  normal  electrode 
circuit  for  ai"!  instant,  long  enough  to  determine  the 
direction  of  the  movement  of  the  meniscus  of  a 
capillary  electrometer  used  as  a  zero  potentiometer 
instrument.  In  the  following  tables  are  given  the 
results   of  some  of  these   measurements: 

Table  I. 

Solution    =   normal    sodium    nitrate. 
Anode   =  iron, — area    =  3%  square   inches. 
Electromotive    force    between     iron    and    solution 
=  +  .07. 


-Vpplied  Pressure, 
\'olts. 

Cnrrent, 
Amp. 
.006 

Single  Potential 
Volt. 
+  .06 

■4 

.022 

+  .032 

The  above  test  was  made  in  solution,  and  had   no 
NaNOs.     Measurements  made  as  rapidly  as  possible. 

Table  II. 

Solution  ^  normal  sodium  nitrate. 
Iron  anode  =  area  3.5  square  inches. 
Electromotive     force    between    iron     and    solution 
=   +    .002. 


Applied   Pressure, 

\'o]ts. 

.3 


Current, 
Amp. 
.005 
.015 
.0^4 
.oSo 
.130 
.160* ■ 
.130 


Single  Potential, 
Volts. 

—  .13S 

—  .138 

—  .138 

—  .138 

—  .166 

1. 89 

1.97 


Applied   Pressure, 

Current, 

Single  Pot<ential 

Volts. 

Ainp. 

Volts. 

•3 

.0005 

—     .221 

.001 

—     -452 

■7 

.002 

—     .645 

I. 

.003 

—  1.04 

1-3 

.004 

—   1. 21 

2.2 

.070 

—   1.46 

2.9 

.172 

-   1.63 

the  current  to  pass  from  the  iron  electrode,  how- 
ever, this  potential  qiiicklj^  became  negative,  and 
increased  rapidly  in  negative  value  until  potential 
as  high  as  —  2.0  volts  could  be  obtained  under  cer- 
tain conditions.  This'  potential  of  iron,  when  in  the 
passive  condition,  is  considerably  higher  than  the 
single  potential  of  platinum,  and  consequently  in 
this  condition  may  be  considered  as  electronegative 
to  that  metal.  Its  potential  is  approximately  equal 
to  that  of  the  peroxide  plate  of  the  lead  storage 
battery. 

Copper,  on  the  other  hand,  as  shown  in  Table 
IV.,  does  not  change  its  contact  electromotive  force 
in  anywhere  near  the  same  degree.  The  maximum 
electromotive  force  of  copper  was  —  .65  volt,  and 
it  will  be  seen  that  the  iron  may  readily  be  made 
much  more  electronegative  than  this  value. 

It  was  found  that  the  iron  did  not  assume  the 
passive  condition  when  used  in  sodium  nitrate  solu- 
tion freshly  prepared,  but  that  thjs  condition  was 
developed  after  the  current  had  flowed  for  some 
time.  This  fact  led  to  the  conclusion  that  the  solu- 
tion underwent  some  chemical  change  which  was 
favorable  to  the  passive  state.  In  the  electrolysis 
of  a  sodium  nitrate  solution  under  the  above  con- 
ditions' sodium  is  liberated  at  the  cathode,  uniting 
with  the  water  lo  form  sodium  hydroxide,  and  the 
hy(;lrogcn  which  is  thereby  set  free  reduces  the 
sodium  nitrate  to  nitrite. 

'j'able  I.  gives  the  results  of  a  test  upon  a  sodium 
nitl'ate  in  which  there  was  present  none  of  the  nitrite. 
Table  II.  gives  the  results  of  a  test  with  sodium 
nitrate  after  operating  some  considerable  time,  and 
Table  III.  gives  the  results  of  measurements  upon  a 
sodium  nitrate  solution  in  which  had  been  added 
previously  a  small  amount  of  nitrite.  It  will  be  seen 
in  the  last  case  that  the  iron  assumes  the  electro- 
negative condition  with  a  greater  rapidity  and  at 
much   lower   current  density. 

In  removing  brass  from  iron,  the  current  should 
remove  it  at  the  approximate  rate  of  one  gram 
per  ampere  hour,  provided  that  all  of  the  current 
enters  the  solution  from  the  brass  and  none  of  it 
utilizes  the  iron  as  an  anode  surface.  To  determine 
how  nearly  this  is  the  case  when  iron  and  brass 
in  contact  are  expos'ed  simultaneously  to  the  solu- 
tion,  an   experiment   was   performed. 

A  brass  and  an  iron  anode,  each  having  dimen- 
sions of  I  by  2.75  inches,  were  immersed  in  a 
sodium  nitrate  solution.  Each  was  connected 
through  the  ammeter  to  the  same  source  of  current. 
It  was  found  that  on  first  closing  the  circuit  al- 
most all  of  the  current  passed  through  the  iron 
anode,  but  after  operating  for  a  few  seconds  the 
iron  became  passive,  after  which  the  brass  took 
all  of  the  current,  the  amount  passing  through  the 
ammeter  being  so  small  as  to  be  hardly  detected. 
The  following  table  gives  ^the  results  of  measure- 
ments : 


■"When  pressure  of  2.2  volts  was  first  applied,  current  was 
.16  amperes,  but  it  quickly  dropped  to  .026  amperes,  due  to 
assumption  of  passive  state  by  tlie  anode,  as  sbown  by  the 
great    change    in    electromotive    force    of    the    plate. 

Table  III. 

Solution  =  normal  sodium  nitrate,  into  which  was 
placed  a  small  amount  of  NaNOr:. 

Anode  =  iron  plate,   area  =  3.5  square  inches. 

Electromotive  force  between  iron  and  pure  nitrate 
solution  =  +  .28  volt. 

Electromotive  force  between  iron  and  pure  nitrate 
solution,  with  addition  of  NaNO=  =  -\-  .23  volt. 

Electromotive  force  of  same  after  standing  five 
minutes  =  .09  volt. 


On  remaining  some  time  with  this  current  flow- 
iner.  the  electromotive  force  of  anode  with  current 
off  rose  to  —  1.94  volts. 

Table  IV. 

Solution  =  same  as  above. 

.Anode  =   sheet  copper  3.5   square   inches  area. 
Electromotive  force  between  copper  and  electrolyte 
=  — -  .238  volt. 


Applied  Pressure. 
Volts. 
.3 
•S 
■7 
I. 
1.2 
2.4 


Current, 
Amp. 
.0005 
.003 
.005 
.023 
.043 
.300 


Single  Potential, 
Volts. 

—  .421 

—  .49 

—  ..tS 

—  .67 

—  .64 

—  .658 


It  was  noted  that  the  single  potential  of  iron  im- 
mersed in  a  sodium  nitrate  .solution  before  the  cur- 
rent passed  was  in  the  neighborhood  of  +  0.2  volt. 
In  other  words,  a  potential  was  set  up  toward  the 
solution  in  the  same  direction,  but  of  less  magni- 
tude than  would  be  produced  by  zinc.     By  causing 


Time. 
11.50 
11.51  -.30 

II.' 56 


A,. 
.75 


Gas  liberated 


V. 
3.7 
3.7 


on   iron. 


By  using  very  high-current  densities,  however,  the 
iron  may  begin  to  conduct  a  small  portion  of  the 
current,  thus  causing  a  liberation  of  oxygen  on  the 
iron  surface.  From  these  tests  it  was  shown  that 
the  current  has  a  high  efficiency  in  tne  removal  of 
the  brass,  and  a  practical  trial  has  demonstrated 
that  a  small  percentage  only  is  wasted  by  flowing 
from  the  iron  surface,  provided  the  solution  be 
maintained  in  good  working  condition  and  the  a|)- 
plied  electrical  pressure  be  kept  within  suitable 
limits. 


Extensive   Interlocking-switch    System. 

The  system  of  electric  switches  by  which  all  the 
trains  in  the  yards  of  the  Terminal  Railroad  Com- 
paiiy  in  East  St.  Louis  will  be  operated  from  a  tower 
has  been  put  into  use.  The  management  of  the  road 
has  had  the  work  under  construction  for  nearly  six 
months,  and  during  the  major  portion  of  the  time 
the  switches  have  all  been  thrown  by  hand.  All 
switches  \vill  be  under  the  direction  of  a  single  man 
in  the  tower.  Every  switch  is  interlocking,  and  also 
arranged  so  that  an  engine  cannot  pass  over  it 
without  a  signal  from  the  tower.  Should  an  engi- 
neer attempt  to  pass  his  engine  wnll  be  stopped  im- 
mediately by  a  snbrail  which  springs  up  when  the 
switch  is  not  properly  adjusted.  The  .system  is  said 
to  be  one  of  the  most  complete  in  the  country. 
Manager  William  Ross  of  the  electrical  department 
of  the  railroad  company  states  that  the  system  is 
in  first-class  working  condition.  Railroad  men  are 
said  to  have  come  long  distances  in  order  to  see  the 
system  in  practical   operation. 


Copper  Market  Is  Quiet. 

The  copper  market  is  still  dull  and  prices  show 
a  decline  from  a  month  ago,  electrolytic  wire  bars 
being  now  quoted  at  13  cents  a  pound  against  13K' 
to  13%  cents  a  pound  at  that  time.  Consumers 
seem  to  fear  that  prices  have  not  yet  reached  the 
bottom,  and  therefore  are  not  placing  any  large 
orders.  Lake  Superior  mines,  it  is  estimated,  will 
produce  alone  about  igo,ooo,ooo  pounds  in  1903, 
several  new  mines  having  been  opened  up  in  this 
district.  Arizona  and  Jfcxico  are  also  coming  to 
the  front  as  producers,  so  that  the  production  of 
1903  will  probably  be  greater  than  that  of  1902,  hav- 
ing a  further  tendency  to  keep  down  prices. 
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Hydraulics  in   Connection    with    Street- 
railway  Operation.' 

By  C.  E.  Parsons. 

Before  the  possibilities  of  the  electric  railway 
were  recognized,  nearly  all  of  the  accessible  water- 
powers  of  the  country  had  been  developed  for  use 
in  various  arts  and  industries.  So  when  the  de- 
mands for  cheap  transportation  increased  it  became 
necessary  to  find  immediate  means  for  supplying 
energy,  and  steam  seemed  to  be  the  only  available 
source.  Railways  were  projected,  built,  and  op- 
erated in  a  few  months'  time,  and,  although  the  cost 
of  energy  by  steam  was'  high,  there  seemed  to  be 
no  other  means  of  getting  a  quick  return  on  the 
capital  invested.  To-day  the  engineer,  with  his 
knowledge  of  what  may  be  done  in  electrical  trans- 
mission and  conversion,  recognizes  that  water- 
powers  are  much  the  most  important  factors  by 
which  the  cost  of  electrical  energy  may  be  reduced. 

The  new  hj'dro-electric  development  at  Spier  Falls 
on  the  Hudson  River  is  to  play  a  most  important 
part  in  the  operation  of  the  street  railways  in  the 
eastern  part  of  the  state.  Some  of  the  features  of 
this  plant,  and  of  the  one  at  M'echanicsville,  together 
with  their  various  transmission  systems,  give  an 
idea  of  what  may  be  done  in  reducing  the  cost  of 
energy  as   used   for  electric  traction. 

Within  the  last  year  a  complete  system  of  con- 
necting railways  has  been  put  in  operation  in  the 
Hudson  and  Mohawk  Valleys,  and  lines'  now  run 
from  Gloversville  in  the  west,  to  Albany  and  Hud- 
son in  the  east  and  south,  and  Lake  George  on  the 
north,  while  all  of  the  intervening  cities  have  the 
benefit  of  the  most  modern  electric-railway  engineer- 
ing and  construction.  Six  difi^erent  railway  systems 
are  located  within  a  radius  of  45  miles  of  the  Spier 
Falls  plant.  The  Hudson  Valley  raihvay  connects 
Albany  and  Warrensburg  and  the  adjoining  villages. 
The  Ballston  Terminal  railway  connects  the  va- 
rious manufacturing  villages  in  the  vicinity  of  Balls- 
ton.  The  Union  Traction  Company's  lines  are  lo- 
cated in  Albany,  Troy  and  vicinity.  The  Albany  and 
Hudson  railway's  third-rail  system  covers  the  ter- 
ritory from  Albany  south  to  Hudson.  The  Sche- 
nectady Railway  Company  operates  lines  between 
Schenectady,  Albany  and  Troy,  and  has  nearly  com- 
pleted a  line  to  Ballston  and  Saratoga.  The  Fonda, 
Johnstown  and  Gloversville  railroad  covers  34  miles 
of   territory    between   Gloversville   and    Schenectady. 

Three  of  these  systems  are  now  using  power  from 
Spier  Falls  and  Mechanicsville.  The  Hudson  Val- 
ley railway  is  connected  with  the  Glens  Falls  trans- 
mission line  at  Glens  Falls.  The  voltage  on  this 
line  is  20,coo,  and  part  of  the  current  is  used  in 
rotaries  at  this  point.  The  remainder  is  transmitted 
over  the  company's  high-tension  lines,  located  on 
the  right-of-way  to  the  Wilton  sub-station.  The  18- 
mile  line  from  Saratoga  to  Glens  Falls  is  Supplied 
from  the  rotaries  at  this  station.  The  railway  com- 
pany has  a  complete  system  of  high-tension  lines, 
and  connections  may  be  made  with  very  little  addi- 
tional copper,  so  that  the  whole  125  miles  of  line 
may  be  operated  from  Spier  Falls.  The  United 
Traction  Company  of  Albany  is  under  contract  to 
take  6,000  horsepower  at  its  sub-stations  in  VVater- 
vliet  and  Albany,  and  a  large  part  of  this  power  is 
now  being  supplied.  The  Schenectady  Railway  Com- 
pany is  receiving  power  over  three  separate  transmis- 
sion lines.  Two  are  from  the  iVIechanicsvillc  plant 
at  10,000  volts,  and  one  from  Spier  Falls  at  30,000 
volts.  These  lines  reach  sub-stations  at  Latham's 
Corners  on  the  Troy  branch.  Colonic  on  the  Albany 
branch,  and  the  Dock  Street  station  in  Schenectady. 
The  railway  company  also  has  a  io,ocio-volt  trans- 
mission  system   connected  to   its   steam  plant. 

With  the  prospect  of  so  much  of  the  energy  being 
used  from  Spier  Falls  for  railway  purposes,  it  be- 
came of  the  utmost  importance  that  a  reliable  and 
constant  supply  should  be  assured.  The  one  object 
which  of  all  others  has  been  kept  in  view  since  the 
very  inception  of  this  waterpower  development  was 
to  so  build  that  the  supply  of  power  would  never 
fail. 

One  of  the  first  questions  to  be  decided  in  a  water- 
power  plant  is  the  size  of  the  units,  both  of  wheels 
and  of  generators.  The  Spier  Falls  plant  is  laid  out 
with  four  more  generators  than  can  be  run  in  ex- 
treme low  water.  This  gives  a  spare  set  of  gen- 
erators during  the  low-water  months',  and  provides 
for  the  sale  of  30  per  cent,  more  power  during  the 
eight  months  of  the  year  when  the  supnly  is  abun- 
dant. Another  feature  which  also  applies  to  most 
plants  is  that  of  the  construction  of  storage  reser- 
voirs to  regulate  the  flow  during  the  summer 
months.  It  is  easier  to  provide  for  additional  units 
to  be  supplied  from  this  storage,  while  the  first 
part  of  the  plant  is  under  construction,  than  at 
some  future  time,  when  foundations  would  have  to 
be  put  in  with  the  aid  of  coffer  dams.  The  addi- 
tional cost  of  the  masonry  and  rock  work  for  spare 
units  is  small,  as  compared  with  the  expense  of  a 
shut-down,  if  future  extensions  are  found  to  he 
desirable, 

In  re,gard  to  the  question  of  the  comparative  size 
of  watcrwheels  and  generators  there  seems  to  be  a 
difference  of  opinion  among  designing  cneinecrs, 
and  at  first  consideration  it  might  seem  as  if  there 
were  no  necessity  for  a  wheel  much  larger  than  the 
generator.  The  Spier  Falls  wheels  arc  built  to  de- 
velop 40  per  cent,  more  power  than  the  rated  ca- 
pacity  of  the   generators,   and   the  wisdom   of  such 

1.  A  paper  read  before  the  Street  Railway  Association  of  the 
Sl.Tto  of  Now  Yoik  at  Syracuse,  on  October  6,  ryoj. 


construction  has  already  been  demonstrated  in  the 
following  maimer:  It  became  necessary,  in  order 
to  fill  power  contracts,  to  start  the  generators  be- 
fore the  dant  was  carried  to  its  full  height,  and  the 
wdieels  are  now  operated  under  a  64-foot,  instead  of 
an  80-foot  head.  Because  of  their  large  capacity 
they  are  able  to  maintain  the  speed  and  develop  the 
full  rated  power  of  the  generators,  although  the  head 
is  20  per  cent,  less  than  that  for  which  the  wheels 
were  designed. 

The  protection  of  the  canal  and  forebay  is  a  most 
important  feature,  and  a  thorough  study  of  exist- 
ing plants  was'  made  before  the  present  layout  was 
adopted.  The  canal  and  intake  racks  run  parallel 
tvith  the  river,  and  the  racks  are  made  continuous, 
with  ample  space  behind  them.  This  gives  a  larger 
rack  surface,  and  the  velocity  being  correspondingly 
less,  there  is  not  so  great  a  tendency  for  drift  wood 
to  choke  the  water  supply.  This  arrangement  al- 
lows the  larger  pieces  of  w'ood  to  be  floated  down 
the  face  of  the  rack,^,  and  over  the  w^aste  way  at  the 
end,  instead  of  lifting  them  out  bodily.  A  practice 
which  should  be  avoided  where  feasible,  is  that  of 
placing  the  intake  square  across  the  current.  If 
this  is  done  heavy  projecting  piers  must  be  built  to 
take  the  ice   thrust  in  times  of  high  water. 

The  plant  at  Mechanicsville,  unfortunately,  has 
this  arrangement,  and  there  was  serious  trouble 
with  the  ice  almost  every  year,  until  a  series  of  ice 
breakers  was  built  diagonally  across  the  river.  In 
order  to  facilitate  the  making  of  repairs  on  the  hy- 
draulic equipment,  and  to  enable  any  part  of  the 
system  to  be  laid  up  without  interrupting  service, 
a  series  of  grooves  for  stop  logs  was  arranged, 
both  for  the  canal  head  gates  and  for  the  gates  in 
front  of  the  penstocks,  and  any  of  the  gates  may 
now  be  repaired  or  replaced  without  affecting  the 
others. 

The  question  of  the  governing  of  a  plant  is  one 
to  which  altogether  too  little  attention  is  usually 
given.  It  is  impossible  to  attain  accurate  speed  regu- 
lation with  the  best  governor  that  can  be  built, 
unless  due  consideration  has  been  given  to  the  prin- 
ciples upon  which  depends  the  speed  of  a  water- 
wheel.  The  function  of  a  governor  is  to  vary  the 
energy  delivered  to  the  wheel  as  the  .generator  load 
changes,  and  this  can  be  satisfactorily  done  only 
when  the  gates  and  gate  rigging  are  so  designed 
that  they  will  respond  quickly  to  the  governing 
mechanism.  The  limitation  of  speed  control  is  that 
imoosed  by  the  inertia  of  the  water,  and  to  obtain 
.good  governing  the  one  most  essential  thing  is  for 
the  water  column  to  respond  promptly  to  the  vary- 
ing aperture  of  the  gates.  It  is  to  the  water  col- 
umn, therefore,  that  attention  should  be  given  from 
the  moment  the  plant  is  begun,  if  the  accurate  speed 
control  which  is  now  demanded  is  to  be  obtained. 
The  shorter  the  penstock,  the  sharper  the  downward 
pitch,  and  the  less  the  velocity,  the  better  on  the 
whole  will   be  the   regulation. 

It  must  be  remembered  also  that  the  water  column 
does  not  end  at  the  gate ;  and  long  and  contracted 
draft  tubes'  and  shallow  tail  races  may  have  a  se- 
rious efi'ect  on  the  governing,  even  if  the  work  above 
the  wheel  is  correctly  planned.  Frequent  cause  of 
disaster  is  the  sudden  and  dangerous  rise  of  nres- 
sure  in  the  penstock,  due  to  sudden  closing  of  the 
gates,  and  there  seem  to  be  but  two  practical  meth- 
ods of  eliminating  this  danger.  Standpines  are  ef- 
fective if  properly  built,  but  are  expensive  and  a 
source  of  trouble  in  cold  cliinates.  The  problem 
seems  to  be  solved  at  Snier  Falls  by  the  use  of 
Lombard  relief  valves.  Thev  are  easilv  adjusted, 
open  and  close  quickly  and  have  a  discharge  area 
large  enough  to  afiford  ample  protection.  As  a 
result  of  a  studv  of  the  foregoing  principles'  and  of 
the  adoption  of  the  most  modern  governors,  the 
resulation  of  the  Spier  Falls  plant  is  very  satis- 
factory. 

The  switchboard  is  another  part  of  the  svstem 
which  needs  to  be  carefully  studied  if  shut-downs 
are  to  be  reduced  to  a  minimum,  and  the  one  at 
Snier  Falls  is  to  be  modern  in  every  respect.  Tt 
will  be  possible  to  put  any  one  of  the  10  machines 
on  any  one  of  the  eic^ht  outP'oIng  circuits,  by  ineans 
of  the  small  controlline^  switches  on  the  ooerating 
board  in  the  renter  of  the  station.  Consequent^^  in 
case  of  trouble  w'ith  the  generators,  there  will  be 
no  delav  in  changing.  The  transmission  lines  are 
all  to  be  built  in  dnolicate,  and  t"'0  separate  nole 
lines,  rtmnino"  throueh  different  sections  of  the  conn- 
trv.  will  reach  the  larger  centers  of  power  distribu- 
tion. 

There  is  a  great  deal  of  skeoticism  among  railway 
managers  in  the  East,  as  to  the  reliabilitv  of  water- 
nower  as  applied  to  electric  traction.  This  is  largely 
due  to  the  fact  that  designing  engineers  have  not 
given  the  proper  study  to  their  hydro-electric  devel- 
onments,  and  numerous'  shut-downs  and  poor  regu- 
lation have  caused  the  more  conservative  to  withhold 
their  anproval.  From  the  results  which  will  be  at- 
tained in  the  Snier  Falls  plant,  and  in  other  modern 
plants  of  this  character,  under  construction,  it  seems 
safe  to  predict  that  waterpower  will  be  as  reliable 
as  steam,  with  the  additional  advantage  of  a  saving 
of  50  per  cent,  in  the  cost  of  energy. 


CORRESPONDENCE, 


London  Letter. 

London,  October  24. — That  seemingly  insoluble 
problem  as  to  how  the  Marvlebonc  Borough  Council 
is  going  to  obtain  the  money  to  complete  the  pur- 
chase of  the  undertaking  of  the  Metropolitan  Elec- 
tric Supply  Company  is  still  the  cause  of  many 
meetings  and  much  discussion.  With  the  refusal  of 
the  Board  of  Trade  to  grant  an  electric  lighting  li- 
cense, and  consequently  the  inability  on  the  part  of 
the  Local  Government  Board  and  the  London  County 
Council  to  grant  a  loan  to  the  Borough  Council,  it 
has  been  decided  to  proceed  with  the  preparation 
of  a  bill,  which  must,  however,  before  it  can  be 
presented  to  Parliament,  be  sanctioned  by  a  meeting 
of  the  taxpayers.  A  special  meeting  of  the  council 
has  been  fixed  for  the  end  of  the  month,  when  the 
provisions  of  the  bill  will  be  taken  into  consideration 
and  also  a  decision  given  as  to  whether  it  shall  be 
proceeded  with  or  not.  The  matter  has  now  de- 
veloped into  one  of  those  fiascos  which  bring  nothing 
but    ridicule    upon    those    concerned. 

At  the  last  meeting  of  the  London  County  Council 
it  was  decided  to  proceed  with  the  conversion  to 
electrical  working  of  a  number  of  lines  in  the  north 
of  London  aggregating  22  miles  of  track,  all  of 
which  will  be  on  the  conduit  system  and  worked 
from  the  large  power  station  at  Greenwich  now  in 
course  of  construction.  With  regard  to  the  lines 
in  the  south  of  London  already  worked  electrically, 
the  earnings  have  so  far  exceeded  anticipations.  Un- 
der the  old  horse  regime  the  revenue  was  10.43d. 
per  car-mile,  but  at  present  it  is  I3.47d.  per  car-mile. 
Great  efforts  are  being  made  in  various  towns  in 
Great  Britain  to  stimulate  the  demand  for  current 
during  the  hours  when  the  top  load  is  off  the  plant. 
One  very  successful  outlet  for  this  surplus  energy 
is  the  supply  to  churches  for  lighting  and  organ 
blowing,  and  cheap  terms  have  been  instrumental  in 
getting  many  places  of  worship  to  use  electricity 
for  these  purposes  in  a  number  of  towns. 

Still,  the  same  old  complaints  continue  as  to  the 
inadequacy  of  the  trunk-telegraph  communication  to 
the  North  of  England  and  Scotland.  On  the  occa- 
sion of  Mr.  Chamberlain's  recent  speeches,  a  storm 
was  instrumental  in  wrecking  the  overhead  wires, 
and  the  underground  communication  being  so  small, 
full  reports  of  the  speeches  were  not  available  in 
London  for  24  hours  afterwards.  However,  increased 
accommodation  in  the  underground  service  wires  has 
been  promised.  Increased  telephone  communication 
is  also  to  be  commenced  between  the  different  towns 
in  the   north. 

The  Wolverhampton  corporation  has  now  defi- 
nitely decided  to  proceed  with  the  equipment  of 
further  tramways  upon  the  Lorain  surface-contact 
system.  The  tramways  committee  has  presented  a 
report  in  which  it  advocates  the  Lorain  system  for 
the  whole  of  the  town,  and  this  was  adopted  after 
considerable  discussion.  On  the  lines  now  proposed 
it  is  estimated  that  the  additional  capital  expenditure 
as  compared  with  the  overhead  trolley  system  will 
be  $30,000  and  the  increased  annual  expenditure 
$3,000.  A  tender  has  already  been  accepted  for  the 
construction  of  the  perrnanent  way  of  four  new 
routes   amounting  to   $I70,(X)O. 

Parliamentary  powers  are  to  be  sought  for  a  large 
electric  power  scheme  in  Ulster,  Ireland,  with  which 
Sir   William    Preece   is   connected. 

Another  exchange  of  the  postoffice  telephone 
service  is  now  working. 

A  space-telegraph  station  is  to  be  erected  for  the 
admiralty  at  Felixstowe,  which  is  the  base  port  for 
the  destroyer  flotilla. 

The  student  members  of  the  Institution  of  Elec- 
trical Engineers  have  subscribed  for  a  bronze  shield 
which  has  now  been  placed  upon  Volta's  tomb  at 
Como.  W. 


New  York  Notes. 


English  notions  of  American  geography  are  often 
anuisine.  Electricitv  of  London  annotmces  in  all 
good  faith  that  "There  is  either  something  rotten 
in  the  electric  lighting  of  the  state  of  Milwaukee. 
U.  S.  A.,  or  Alderman  Schilling  of  that  city  is  gifted 
with   an  extraordinary   fund   of  humor,"  and   so  on. 


New  York,  November  2. — The  public  school  houses 
recently  erected  in  the  Borough  of  Brooklyn,  at  a 
cost  of  about  $350,000  each,  are  fine  structures,  far 
superior  in  almost  every  feature  to  anything  of  the 
kind  hitherto  seen  in  that  borough.  The  electric- 
light  and  power  service  is  furnished  by  the  Brooklyn 
Edison  Company.  The  lighting  installation  of  these 
new  schools  consists  in  each  case  of  about  600  16- 
candlepower  lamps.  In  the  basement  of  each  of  the 
new  schools  are  installed  blowers  operated  by  elec- 
tric motors — usually  two  blowers  and  two  motors 
to  each  school — connected  by  a  system  of  piping  with 
every  class  room  in  the  building.  These  blowers 
propel  through  the  pipes  cold  air  in  the  summer  and 
hot  air  in  the  winter  at  the  rate  of  1,500  cubic  feet 
a  minute  for  each  class  room,  or  30  cubic  feet  of  air 
per  minute  per  pupil.  By  this  method  not  only  is 
the  air  kept  pure,  but  an  entire  school  building  may 
now  be  adequately  heated  inside  of  15  minutes.  This 
formerly  occupied  four  or  five  hours  and  was  not 
then  accomplished  either  so  thoroughly  or  with  such 
an  easy  and  even  control  and  regulation  of  tempera- 
ture. The  motors  used  are  of  about  15  horsepower 
each. 

The  threatened  strike  of  the  motormen  in  the  em- 
ployment of  the  Manhattan  division  of  the  Inter- 
borough  Rapid  Transit  Company  has  been  averted 
by  an  agreement  that  the  men  who  showed  a  normal 
condition  at  the  examination  made  some  time  ago 
shall  not  be  re-examined  for  a  period  of  two  years 
and  six  months  from  the  date  of  the  former  ex- 
amination, and  that  those  men  whose  records  would 
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indicate  that  tlioir  comlilion  could  be  improved  by 
treatment  will  be  given  time  to  tit  themselves  for 
the    examination. 

Henry  Sanger  Snow  has  tendered  his  resignation 
as  president  of  the  Polytechnic  Institute,  Brooklyn. 
His  action  is  based  on  a  desire  to  be  relieved  of  the 
administrative  cares  of  the  Institute.  Mr.  Snow  has 
been  tlie  head  of  the  Polytechnic  since  July  i,  1899. 
He  has  been  re-elected  chairman  of  the  board  of 
trustees  of  the  institution.  A  special  committee  has 
been   appointed   to  select  liis  successor  as  president. 

President  William  G.  McAdoo  of  the  New  York 
and  New  Jersey  Railroad  Company  says  that  only 
800  feet  of  excavating  remains  before  the  workmen 
in  the  company's  Hudson  River  tunnel  will  be  able 
to  walk  beneath  the  water  all  the  way  from  New 
Jersey  to  the  foot  of  Morton   Street. 

The  Interborongh  Rapid  Transit  Company  has 
placed  a  contract  for  electro-pneumatic  switches  for 
all  the  subways  and  the  elevated  lines  with  the  Union 
Switch  and  Signal  Company,  which  is  one  of  the 
largest  orders  ever  placed  with  the  company.  The 
factory  now  has  a  greater  number  of  orders  than 
ever  before  in   its  history. 

There  was  an  unusual  display  of  the  aurora 
borealis  early  Saturday  morning,  and  coincident  with 
it  the  lities  of  the  telegraph  and  cable  companies 
were  seriously  affected.  J.  C.  Barclay,  chief  elec- 
trician of  the  Western  Union  Company,  reported 
that  the  service  had  been  seriously  interfered  with 
from  about  two  o'clock  in  the  morning  until  late 
in  the  afternoon.  He  said :  "I  have  not  been  as- 
tonished at  the  action  of  the  wires,  because  we  ex- 
pect them  to  be  uncertain  at  the  times  when  there 
is  a  display  of  the  aurora  borealis  in  this  latitude. 
This  is  the  strongest  disturbance  of  the  wires  through 
an  electrical  display  by  the  Northern  Lights  that  we 
have  had  in  many  years.  The  nearest  approach  to 
it  that  I   can  remember  was   in  1S8S.''  O. 


New  England  News. 

Boston,  Mass.,  October  31. — Interest  in  Boston  in 
electrical  matters  centers  on  the  strike  of  the  West- 
ern Union  Telegraph  Company's  messenger  boys. 
The  attempt  to  replace  them  with  girls  has  been 
only  partially  successful,  and  the  labor  unions,  the 
politicians  and  a  great  many  of  the  business  men,  it 
must  be  added,  are  opposing  the  innovation.  Cer- 
tain of  the  daily  newspapers  also  have  joined  edi- 
torially in  the  attack  upon  the  company  against  the 
introduction  of  the  girls  as  messengers,  and  a  meet- 
ing of  protest  in  historic  Faneuil  Hall  has  been  dis- 
cussed in  all  seriousness.  Last  Monday  night  one 
of  the  leading  members  of  the  Board  of  Aldermen, 
without  any  hesitancy  about  stating  that  it  was  a 
punitive  measure  that  he  was  introducing,  offered  an 
order  that  the  company  be  required  to  remove  all 
its  poles  and  wires  within  60  days  and  place  them  in 
conduits.  As  this  has  been  accomplished  in  the  busi- 
ness sections  to  a  large  extent  during  the  last  tw-o 
or  three  years,  the  order  applies  to  the  more  remote 
and  outlying  residential  districts.  Moreover,  the  or- 
der was  adopted.  Within  a  day  or  two  the  company 
has  put  a  number  of  men  at  w'ork,  but  the  service  is 
badly   crippled. 

The  question  of  conduits  for  electric  wires  is 
uppermost  among  municipal  topics  in  Lowell,  Mass., 
where  the  committee  on  wires  of  the  City  Council 
is  considering  the  matter.  It  appears  that  in  the  year 
1900  the  City  Council  voted  that  all  telephone  and 
electric  wires  in  the  principal  streets  would  have  to 
come  down  by  January  i,  1904,  and  at  the  same  time 
granted  permission  to  lay  conduits  in  those  streets 
to  the  Lowell  Electric  Light  Company  and  the  New 
England  Telephone  and  Telegraph  Company.  At 
that  time  municipal  conduits  were  urged  by  some 
of  the  city  government  members,  but  their  sugges- 
tions were  not  adopted.  The  electric-light  and  tele- 
phone companies,  however,  have  constructed  con- 
duits and  are  now  ready  to  remove  their  poles.  But 
the  Western  Union  and  Postal  Telegraph  Companies, 
having  their  w*ires  on  these  same  poles,  have  not 
provided  conduits.  The  Postal  company  has  peti- 
tioned for  permission  to  purchase  and  continue  the 
use  of  the  poles.  The  Western  Union  company  pre- 
sents its  compliments  to  the  city  government  and 
informs  it  that  the  company  is  not  subject  to  mu- 
nicipal authority  in  the  matter.  A  petition  of  the 
telephone  company  for  permission  to  remove  its  poles. 
in  accordance  with  the  order,  by  January  i,  1904. 
was  taken  up  at  this  week's  meeting  of  the  com- 
mittee, and  the  petition  was  granted,  the  Postal  Tele- 
graph Company  subsequently  being  given  leave  to 
withdraw.  A  legal  fight  w-ith  the  two  telegraph 
companies  is  anticipated,  and  all  communications 
from  them  have  been  ordered  to  be  referred  to  the 
city  solicitor.  The  Electric  Light  Company  this  week 
Iwgan  stripping  its  wires  from  the  poles,  preparatory 
to  removal  of  the  latter. 

The  Boston  Chamber  of  Commerce,  by  a  recent 
order  of  the  federal  government  for  the  removal  of 
the  telegraph  station  on  the  summit  of  Telegraph 
Hill,  so-called,  at  Hull,  is  deprived  of  its  facilities 
for  reporting  and  signaling  the  incoming  of  vessels. 
A  new  station  will  be  secured,  if  possible  outside 
the  limits  of  Port  Revere,  and  a  neighboring 
hilltop  known  as  Battery  Heights  is  under  con- 
sideration. A  tower  50  feet  high  is  also  contem- 
plated. The  service  is  to  be  continued,  pro- 
vided the  right  location  can  be  obtained,  as  it  has 
come  to  be  regarded  with  high  favor  by  commercial 
interests  in  Boston. 

Treasurer  William  S.  Hill  of  the  Holyoke   Street 


Railway  Company,  who  disappeared  from  Holyoke, 
Mass.,  October  5th,  has  been  heard  from,  his  res- 
ignation from  the  position  being  received  by  express 
on  Thursday.  His  present  location  is  not  disclosed, 
but  his  wife  is  informed  that  he  has  been  ill  from 
overwork  and  under  the  care  of  a  physician  since 
his  departure. 

The  Board  of  .Aldermen  of  the  city  of  Holyoke, 
Mass..  which  operates  a  municipal  gas  and  electric- 
lighting  plant,  had  an  exceedingly  animated  discus- 
sion at  its  last  meeting  over  the  question  of  a  bond 
issue  of  $36,000  for  extensions  and  improvements 
in  the  plant,  but  the  city  treasurer  was  authorized 
to  issue  the  bonds,  in  spite  of  considerable  opposition. 

B. 


Southeastern  Developments. 

Charlotte,  N.  C,  October  31.— The  Yadkin  River 
Electric  Pow-er  Company  of  Salisbury,  N.  C,  which 
is  developing  power  on  Y'adkin  River,  has  taken 
out  articles  of  incorporation  with  a  capital  of  $5,- 
000,000,  most  of  the  stock  being  owned  by  the  Whit- 
ney Reduction  Company.  The  operations  of  this 
company  arc  in  four  counties.,  and  the  project  is  one 
of  the  most  important  to  be  set  afoot  in  the  state 
of  North  Carolina  in  recent  years. 

The  'Vandergrift  Construction  Company  of  Phila- 
delphia has  filed  a  lien  for  $112,944  against  the 
Hampton  Roads  (Va.)  Railway  and  Electric  Com- 
pany, which  is  claimed  to  be  the  balance  due  for 
construction  work  for  the  company,  which  recently 
went  into  the  hands  of  a  receiver. 

G.  A.  Ober  of  Baltimore,  W.  .-V.  Giles  of  New 
Y'ork  and  others  have  visited  Knoxville.  Tenn.,  re- 
cently to  investigate  the  property  of  the  Knoxville 
Traction  Company,  which  is  reported  to  be  in  finan- 
cial troubles  and  the  stock  of  which  company  is 
reported  to  be  for  sale.  This  will  not  affect  the 
company  in  its  operations. 

The  Westinghouse  Electric  and  Manufacturing 
Company  is  preparing  plans  on  a  contract  for  elec- 
trical equipment  and  machinery  for  a  big  waterpower 
plant  on  Catawba  River  at  Mt.  Island,  N.  C.  E.  D. 
Latta  of  Charlotte,  N.  C,  is  interested.  The  new 
plant  it  is  said  will  supply  power  for  manufacturing 
and   municipal   use. 

Leases  have  been  signed  by  the  United  Railways 
and  Electric  Company,  the  Baltimore  and  Ohio  Rail- 
road and  the  United  Electric  Light  and  Power 
Company  of  Baltimore  for  space  in  the  city  con- 
duits, in  conformity  to  suggestions  made  by  the 
city    solicitor    to    the    electrical    commission. 

The  Eatonton  (Ga.)  Electric  Cotton  Mills  and 
electric  plant,  together  with  two  valuable  vvater- 
powers  on  Little  River,  have  been  purchased  by  J. 
B.  and   Burke  Floyd  of  Savannah.  Ga.,  for  $42,000. 

Preliminary  work  is  now  in  progress  upon  the 
new  electric  line  from  Memphis,  Tenn.,  to  CoUiers- 
ville.  Permanent  organization  will  be  effected  at 
once. 

A  full  electric-lighting  plant,  consisting  of  a  triple- 
expansion  engine  with  direct-coupled  dynamos  and 
no  arc  lights,  has  been  ordered  from  the  General 
Electric  Companv  for  the  New  Hoskins  Cotton  Mill 
at   Charlotte,   N.'  C.  L. 


Texas  and  Mexico. 

.\ustin,  Texas,  October  30.— J.  H.  Nations,  J.  S. 
Dodge  and  others  of  El  Paso,  Texas,  have  applied 
to  the  City  Council  of  that  city  for  a  franchise  to 
build  a  suburban  line  of  street  railway.  The  fran- 
chise will  probably  be  granted. 

The  Houston,  Liberty  and  Sour  Lake  Electric  Rail- 
way Company  has  been  organized  to  build  and  oper- 
ate the  proposed  line  of  interurban  electric  railway 
between  Sour  Lake,  Texas,  and  Houston,  by  way  of 
Liberty.  Ed.  Kennedy  of  Beaumont  is  the  active  pro- 
moter of  the   enterprise. 

E.  T.  Linn,  consulting  engineer  of  the  Beaumont, 
Sour  Lake  and  Port  Arthur  Traction  Company,  has 
prepared  the  plans  for  the  power  house  of  the  road 
which  is  to  be  constructed  at  Beaumont.  The  plans 
call  for  a  complete  and  modern  plant  in  every  respect. 
It  will  be  larger  than  any  existing  power  plant  in 
Te-xas. 

It  is  reported  that  capitalists  who  are  prominently 
identified  with  the  Carnegie  Steel  Company  contem- 
plate the  building  of  a  systein  of  interurban  electric 
railway  in  southeast  Texas.  Beaumont  will  be  made 
the  center  of  the  proposed  system.  H.  F.  Thayer 
of  New  Orleans,  southern  representative  of  the  com- 
pany, says  that  details  of  the  project  will  soon  be 
matle  public. 

Emil  Dysterud,  general  manager  of  the  electric- 
light  plant  at  Monterey,  Mexico,  is  in  New  York 
purchasing  additional  machinery  and  equipment  foi 
doubling  the  capacity  of  the  plant. 

A  nev.-  electric-light  plant  has  just  been  installed 
at  the  town  of  Ziticuaro,  state  of  Michoacan,  Mex- 
ico. It  is  announced  that  electric-light  plants  are 
to  be  installed  in  several  of  the  principal  towns 
of  the  state.  The  installation  of  the  plant  in  the 
town  of  Jiquilpan  will  soon  be  completed. 

The  Mexican  government  has  granted  a  conces- 
sion to  Amalio  Ocampo  to  establish  an  electric  power 
plant  on  the  San  Pedro  River,  in  the  state  of  Tabasco, 
Mexico. 

A.  K.  Banta,  chief  engineer  of  the  United  Electric 
Securities  Company  of  Boston,  Mass.,  which  owns 
a  controlling  interest  in  the  plant  of  the  Houston 
Electric  Lighting  and  Power  Company  at  Houston. 
Tcxa.s,   has   been   investigating   the   situation    at   the 


latter  place,  with  the  view  of  undertaking  extensive 
improvements  and  enlargements.  It  is  announced 
that  about  $185,000  will  be  expended  in  enlarging 
the   plant. 

The  San  Saba  Light  and  Ice  Company  has  b.een 
organized  at  San  Saba,  Texas,  for  the  purpose  of 
installing  an  electric-light  plant.  It  has  a  capital 
stock  of  $15,000.  T.  C.  Henry  is  one  of  the  incor- 
porators. 

Geor.ge  Pence  of  El  Paso,  Texas,  is  preparing  to 
establish  large  electric  power  plants  on  the  Gila  and 
San  Francisco  Rivers  in  Arizona  for  the  purpose 
of  providing  power  for  the  towns  of  Morenci  and 
Clifton,  where  there  are  many  large  mines  and 
smelters. 

The  Western  Union  Telegraph  Company  will  string 
another  wire  between  El  Paso  and  Del  Rio,  Texas, 
a  distance  of  more  than  400  miles.  H. 


From  the  Buckeye  State. 

Cleveland,  Ohio,  No\'ember  2. — The  De  Forest 
space-telegraph  system  has  been  installed  on  the  City 
of  Erie,  one  of  the  vessels  of  the  Cleveland  and  Buf- 
falo line.  E.xperiments  were  made  recently  between 
the  station  at  Nottingham,  about  10  miles  east  of 
Cleveland,  and  the  boat,  which  was  about  40  miles 
out  on  Lake  Erie.  This  trial  was  so  successful  that 
it  insures  the  installation  of  this  system  on  the  other 
vessels  of  this  line,  as  well  as  on  other  passenger 
steamers.  The  first  message  was  sent  by  Manager 
'I".  F.  Newman  from  the  Nottingham  station  at  9 :40 
a.  m..  and  the  answer  from  Captain  McAlpin  came 
at  10:27.  The  passengers  sent  messages,  which  were 
promptly  telephoned  to  the  addresses  given.  An- 
other station  will  soon  be  installed  at  Erie,  and 
later  stations  will  be  erected  all  around  the  Great 
Lakes,  so  that  vessels  will  be  in  constant  communi- 
cation  with   the  shore. 

The  Columbus.  Delaware  and  Marion  Traction 
Company  has  decided  to  double-track  part  of  its 
system,  and  for  this  purpose  has  increased  its  capital 
stock  frotii  $1,500,000  to  $1,666,000.  The  increase 
is    to   be   in    six    per   cent,    cumulative    stock. 

1  he  latest  device  being  tried  on  the  experimental 
car  on  the  Euclid  Avenue  line  is  to  warn  passengers 
alighting  from  the  car  of  the  approach  of  a  car  going 
in  the  opposite  direction  on  the  other  track.  It 
consists  of  a  bell  placed  on  the  bottom  of  the  car 
and  operated  by  the  motorman  touching  a  button 
in  his  vestibule.  Mr.  Stanley  is  working  on  an  auto- 
matic arm  arrangement  that  can  be  let  down  at  the 
rear  of  the  car.  and  show  a  sign,  such  as  "stop. " 
or  "look  out."  In  this  car  the  stovepipe  has  a  curl  in 
it  that  makes  the  smoke  turn  once  over  before  going 
through  the  roof.  Mr.  Stanley  is  satisfied  that  this 
arrangement  adds  greatly  to  the  heating  capacity 
of  the  stove.  Another  attachment  is  a  mirror  placed 
just  outside  of  the  door  of  the  motorman's  vestibule, 
in  such  a  position  as  to  enable  him  to  watch  the 
rear  step  of  the  car  without  turning  around.  H. 


Information  from  Indiana. 

Indianapolis,  November  2. — The  City  Council  of 
Vincennes  has  ordered  the  local  electric-light  com- 
pany to  place  arc  lamps  in  the  street  in  front  of  the 
National  Rolling  Mill  Company's  plant  under  pen- 
alty of  forfeiting  its  franchise.  The  Rolling  Mill 
Company  employs  non-union  men  and  the  light 
company  union  men.  The  latter  refuse  to  install  the 
lamps    for   the    rolling  mill    company. 

The  Town  Council  of  Fairmount  is  making  ar- 
rangements to  install  an  electric-lighting  plant  to 
cost  $15,000.  The  citizens  have  encouraged  the  en- 
terprise to  the  extent  of  paying  five  years'  light  bill 
in  advance,  so  that  the  city  mav  own  its  own  plant. 

The  Martin  County  Hydraulic  Company  has  been 
incorporated.  It  proposes  to  construct  a  dam  in 
White  River,  generate  electricity  for  light  and  power 
for  Loogootee,  Shoals,  Indian  Springs  and  West 
Baden,  and  furnish  electric  power  to  propel  street 
and  interurban  cars.  The  directors  are  Wm.  L. 
Stoy,  D.  A.  Yorder,  A.  F.  Cable  and  H.  H.  Crookc. 

The  proposed  scheme  to  dam  the  Tippecanoe  River 
at  the  Horse  Shoe  bend,  generate  electricity,  and 
build  up  manufacturing  interests  in  that  community 
has  been  revived  with  the  suggestion  to  drain  the 
Kankakee  into  the  Tippecanoe  and  thereby  increase 
the  volume  of  water. 

The  first  car  carrying  passengers  on  the  Indian- 
apolis-Northern Traction  Company's  line  was  run 
between  Indianapolis  and  Tipton  Saturday.  .'V  reeru- 
lar  schedule  will  be  arranged  in  a  few  days  and  Mr. 
McCulloch  said  as  soon  as  the  road  could  be  bal- 
lasted the  new  buffet  cars  would  be   put  in  service. 

The  fastest  time  .vet  made  on  the  Ft.  Wayne  and 
Sottthwestern  Traction  line  w^as  recorded  last  Fri- 
day. A  baggage  car  loaded  with  theatrical  scenery 
covered  the  20  miles  between  Huntington  and 
Wabash  in  33  minutes.  The  road  follows  the  old 
Wabash  and  Erie  Canal,  and  there  ai'e  some  curves. 

The  Union  Traction  Company  is  negotiating  for  a 
site  in  the  heart  of  Peru  for  a  passenger  statio)i. 

Senator  Flemming  and  others  who  are  building 
an  electric  line  from  Ft.  Wayne  to  Lima,  Ohio,  an- 
noimce  that  the  6t  miles  of  grade  and  the  bridges 
and  culverts  are  comoleled  and  readv  for  the  ties 
and  rails,  which  will  be  laid  as  speedilv  as  possible. 

A  new  interurban  line  to  connect  Columbus  and 
Shelbyville  and  the  intervening  towns  of  Hope  and 
Norristown  was  projected  during  the  week.  The 
line  will  be  26  miles  in  length,  and  run  through  Flat 
Rock    Cave   Park,    one    of   the    prettiest    resorts    and 
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camping  grounds  in  Indiiina.  Successful  intcrnrban 
men  of  Columbus   are  back  of  the  scheme. 

An  important  event  of  the  week  was  the  sale  by 
George  F.  McCulloch  of  his  interests  in  the  Ft. 
Wayne  Traction  Company  to  Thomas  Wanamaker 
of  Philadelphia.  Mr.  McCnlloch,  however,  retanis 
the  presidency  of   the  local  company  at  Ft.   Wayne. 

J  J  Levering  Jones.  H.  H.  Kmgston  and  J.  A. 
Harris  Jr.,  of  Philadelphia,  members  of  the  l)oard 
of  directors  of  the  Indiana  Union  Traction  Company 
were  in  Indiana  last  week,  and  in  company  with 
Geor-'e  F  McCulloch  and  other  officers  made  a  trip 
of  inspection  over  the  Union  Traction  lines,  mckid- 
inn-  the  several  new  lines  completed  this  year,  ihe 
directors  expressed  themselves  highly  pleased  with 
the  development  of  lines  and  the  improvements  in 
general. 


Michigan. 

Detroit,  October  31  — T'le  Pla"'  °^  ''"^  Traverse 
City  Gas  Company,  capitalized  at  $50,000,  has  been 
'sold  to  the  principal  stockholders  of  the  Boardman 
River  Electric  Light  and  Power  Company.  ihe 
stockholders  include  Perry  Hannah,  William  j-ou- 
don  A  V.  Freiderich,  J.  T.  Hannah  and  S.  Garland, 
all  of  Traverse  City.  H.  P.  Webber  of  Ionia  %vas 
the  builder  and  former  owner  of  the  plant,  which 
has  been   in  operation   liut  a   short  time. 

Timothy  E.  Tarsney,  Timothy  Nestor  and  John 
Russell  of  Detroit  have  completed  arrangements  for 
filing  articles  of  association  for  an  electric  road 
between  Flint  and  Saginaw,  with  a  branch  to  Vassar. 
The  capital  stock  will  be  $1,000,000.  Thomas  F. 
Stockton  of  Flint  says  that  the  work  will  be  begun 
at  the  Saginaw  end  next  week  and  that  the  road 
will  be  completed  to  Flint  before  the  end  of  next 
summer.  . 

At  a  special  meeting  of  the  Common  Council  ot 
Eaton  Rapids  it  was  voted  to  call  a  special  election 
November  2.ld  to  vote  on  the  question  of  the  city 
putting  in  a  $12,000  electric-lighting  plant  to  furnish 
city  lighting.  The  contract  with  the  old  Hughes 
&  Welch  Company  has  just  expired,  and  the  council 
has   decided  not  to   renew  it. 

A  new  electric  railway,  to  connect  Niles  and  Bu- 
chanan, has  been  projected.  The  company  is  con- 
trolled by  the  same  capitalists  who  are  building  the 
South  Bend  interurban  to  St.  Joseph,  but  it  is  or- 
ganized  on    a   separate   basis. 

Bay  City  firemen  of  late  have  been  bothered  con- 
siderably by  the  action  of  street-car  men  during  the 
progress  of  fires.  On  Saturday  night  an  interurban 
raotorman  ran  over  and  cut  in  two  a  line  of  hose 
laid  across  Broadway.  Chief  Harding  made  a  com- 
plaint, but  Justice  Kelly  refused  to  issue  a  warrant, 
saying  that  he  could  find  no  statute  or  ordinance 
under  Avhich  the  motorman  could  be  taken.  Chief 
Harding  says  the  firemen  will  take  the  law  in  their 
own  hands  if  the  courts  cannot  aft'ord  protection  to 
fire   apparatus    when   in    use. 

The  Detroit,  Monroe  and  Toledo  Short  Line 
(electric)  has  executed  a  mortgage  for  $2,000,000 
to  the  Union  Trust  Company  to  secure  a  like  issue 
of  first-mortgage,  five  per  cent.,  30-year  gold  bonds 
for  the  purpose  of  completing  the  road.  The  capi- 
talization of  the  Detroit,  Monroe  and  Toledo  Short 
Line  is  $2,000,000.  Its  line  between  Toledo  and 
Monroe  has  been  in  operation  since  December,  1902. 

The  Michigan  and  Indiana  Traction  Company, 
which  will  probably  succeed  to  the  rights  and  fran- 
chises of  the  Michigan  Central  Traction  Company, 
has  filed  articles  of  incorporation  with  the  secretary 
of  state.  The  company  has  $20o,coo  capital,  and  is 
organized  to  operate  an  electric  railway  between 
Battle  Creek,  Grand  Ledge  and  Lansing  and  inter- 
mediate towns  and  villages.  The  incorporators  are 
Edward  F.  Pangborn,  C.  J.  Austin  and  William  N. 
Diblile,  all  of   Battle  Creek. 

Arrangements  have  been  perfected  by  the  Grand 
Rapids,  Grand  Haven  and  Muskegon  electric  road 
with  the  Grand  Rapids  city  line,  and  by  the  grant- 
ing of  an  ordinance  by  the  city,  which  will  allow 
the  interurban  line  to  run  its  cars  to  the  Union 
Depot,  thus  giving  the  electric  line  direct  compe- 
tition with  the  steam  roads  using  this  depot.  A 
loop  will  be  constructed  which  Avill  allow  all  cars 
to  pass  the  depot.  The  cars  of  the  Muskegon  line 
now  turn  by  use  of  a  loop  which  is  some  distance 
from  any  depot. 

Messrs.  Hopkins  and  Westcott,  the  promoters  of 
the  Grand  Rapids-Ionia  interurban,  have  asked  for 
a  franchise  for  their  proposed  line  of  the  Ionia 
council.  There  is  no  opposition  to  a  franchise,  and 
it  will   undoubtedly  be  granted.  C.   G.   W. 


Northwestern  Notations. 

Minneapolis,  November  2. — The  Wijconsin  Su- 
preme Court  has  sustained  the  lower  court  in  the 
case  of  the  Milwaukee  Electrical  Railway  and  Light 
Company  vs.  James  Daly,  in  its  ruling  that  the 
street-car  company  has  no  right  to  run  freight  cars 
on  its  street  tracks  and  is  absolutely  liable  without 
regard  to  negligence. 

The  people  of  Winterset  and  Creston,  Iowa,  arc 
reviving  tlic  talk  of  building  an  interurban  trolley 
line  between   the  two  cities. 

The  electric-light  plant  at  Grantsburg,  Wis.,  has 
been  completed  and   will  be  started  up  shortly. 

Kolb  &  Bohnier  have  begun  work  on  the  erection 
of   their  new  clectric-Iicrht   plant  at   Bagley.   Minn, 

The  Eau  Clnire  (Wis.)  Light  and  Power  Com- 
pany's 1)id  to  furnish  street  lighting  for  next  year 
has  been   rejected  and  new  bids  will  be  called  for. 


The  new  electric-light  plant  at  Pkiinfield,  Wis,, 
has  been  started  and  tested. 

An  extension  of  the  franchise  for  the  light  plant 
at  Marshalltown,  Iowa,  from  io  to  20  years  has 
been  asked  of  the  council.  If  granted  the  plant  will 
be  practically  rebuilt. 

Mason  City,  Iowa,  is  considering  the  proposition  to 
operate  an  electric-lighting  plant  of  its  own. 

An  electric  railway  from  Miller,  S.  D.,  to  Wes- 
sington  Springs  is  being  agitated. 

Articles  of  incorporation  have  been  filed  by  the 
Omaha  and  Southern  Electric  Railway  Company, 
which  will  begin  work  shortly  on  the  line  between 
Papillion,   Neb.,  and   South  Omaha. 

Sidney,  Iowa,  has  voted  a  five  per  cent,  tax  to,  aid 
in  the  construction  of  an  electric  line.  An  electric- 
light   franchise  was  ^-oted. 

Work  is  progressing  rapidly  on  the  new  trolley 
line  between  D'akota  City,  Neb.,  and  South  Sioux 
City,  Iowa, 

The  Jamestown  (N.  D.)  Telegraph  Company  has 
been  formed.  E.  Rankin  is  president  and  Louis  De- 
Nault,  .-ccretary. 

Pelican  Rapids,  Minn.,  has  tested  its  new  lighting 
system,  and,  everything  being  satisfactory,  it  has 
been  pr;t  into  commission. 

Ihe  street-railway  company  has  begun  the  work 
of  rcc;Mistructing  the  Dundee  and  Sherman  Avenue 
lines  at  Omaha,  Neb. 

The  lighting  plant  at  Aitkin.  Minn.,  will  he  greatly 
improved  shortly,  as  the  present  plant  is  entirely  in- 
adequate to  the  needs  of  the  town. 

It  is  thought  that  the  work  of  the  Consolidated 
T.ak'e  Superior  Comoany  will  be  started  next  week. 
At  the  meeting  of  the  stockholders  last  Monday  the 
old  board  of  directors  was  re-elected.  The  next 
meeting  will  he  held  on  November  24th.  R. 


PERSONAL. 


J.  M'.  Martin  has  resigned  his  position  as  district 
sales  agent  at  the  Philadelphia  office  of  the  Nernst 
Lamp  Company,  and  A.  E.  Baker  has  been  appointed 
as  his  successor. 

Isaac  Morris,  manager  for  the  Western  Union  Tele- 
graph Company  at  Cleveland,  has  presented  his  res- 
ignation to  Superintendent  C.  Corbett.  Mr.  Morris 
had  been  connected  with  the  company  for  over  25 
years. 

Pi'esident  John  A.  Stewart  of  the  John  A.  Stewart 
Electric  Conipau}'  of  Cincinnati  spent  a  few  days 
in  Chicago  last  week.  Mr.  Stewart  reports  the  elec- 
trical business  outlook  in  the  Cincinnati  territory 
as  encouraging. 

H.  Chester  Crouch,  professor  of  mechanical  engi- 
neering at  the  University  of  Colorado,  died  last 
Sunday  in  Boulder  of  typhoid  fever  at  the  age  of 
32.  He  came  to  Colorado  last  year  from  Cornell 
University.  His  bod}^  was  sent  to  Oswego,  N.  Y., 
for  burial. 

It  is  proposed  to  commemorate  at  Cornell  the  work 
of  Robert  H.  Thurston,  whose  death  was  recorded 
last  week,  in  a  fitting  manner.  A  letter  written  to 
President  Schurman  by  Dr.  Thurston,  dated  October 
20tli  last,  was  on  the  subject  of  a  costly  new  hall 
or  laboratory  for  Sibley  College,  wdiich  is  now  greatly 
ON'ercrowded.  President  Schurman  now  proposes 
that  the  old  students,  alumni  and  friends  of  Sible)" 
College  and  of  the  university  undertake  the  erection 
of  this  memorial  to  their  much-lamented  friend,  and 
that  the  building  be  called  Thurston   Hall. 

Cards  are  out  announcing  the  marriage  ot  Miss 
Beatrice  Caldwell  to  Mr.  William  Woods  Smythe, 
Jr.  The  bride  is  the  daughter  of  Mr.  and  Mrs. 
William  T.  Caldwell  of  Freeport,  III.,  and  the  wed- 
ding took  place  in  that  city  on  October  28th.  Mr. 
Smythe  is  well  known  and  well  liked  in  local  elec- 
trical circles.  At  present  connected  with  the  Ameri- 
can Stone  Conduit  Company,  he  was  for  some  time 
a  member  of  the  staff  of  the  Western  Electrician, 
and  his  former  associates  join  with  other  friends  in 
extending  cordial  congratulations.  Mr.  and  Mrs. 
Smythe  will  be  at  home  after  December  ist  at  493 
Eas,t  Sixty-second  Street,  Chicago. 

Artlnir  Williams  of  New  York  city  has  consented 
to  take  charge  of  the  department  of  sign  and  dec- 
orative lighting  for  the  National  Electric  Light  As- 
sociation another  year,  and  he  will  present  a  report 
on  the  subject  at  the  convention  to  be  held  early 
next  year  in  Boston.  Mr.  Williams'  report  at  the 
Chicago  meeting  will  be  remembered  as  one  of  the 
most  interesting  numbers  on  the  programme,  and 
through  the  kind  co-operation  of  the  New  York  Edi- 
son Company,  it  was  distributed  without  any  expense 
to  the  association.  It  was  handsomely  printed  and 
illustrrjted  in  color,  and  enough  extra  copies  were 
furnished  the  association  to  bind  in  with  the  book 
of  proceedings.  Mr.  Williams'  consent  to  prepare 
such  a  paper  as  this  two  years  in  succession  will  be 
appreciated  by  the  members  of  the  association. 

Among  the  visitors  to  Chicago  last  week  was  C. 
O.  Baker.  Jr..  the  well-known  platinum  man  of 
Baker  &  Co..  New  York.  Mr.  Bak-er  spent  a  week 
in  the  city  visiting  his  friends  and  customers  in  the 
electrical  industry.  Every  year  Mr.  Baker  visits 
Eurojie  in  the  interests  of  his  business,  and  this  sea- 
son lie  returned  to  New  York  on  September  14th. 
Relative  to  the  present  condition  of  the  plalimim  busi- 
ness. Mr.  Baker  said  in  substance  that  Russian 
miners  of  platinum  have  gotten  the  market  some- 
what  disturbed,   and   they  predict  higher   prices,   as 


further  supplies  from  Russian  mines  will  not  be 
a\'ailablc  before  next  summer.  Mr.  Baker,  however, 
hopes  this  will  not  be  the  case,  and  has  some  grouiuls 
for  that  belief.  The  amount  of  platinum  produced 
outside  of  Russian  territory,  he  says,  is  much  greater 
than  ever  before,  is  increasing,  and  holds  out  every 
promise  of  a  still  further  increase,  which  will  have 
a  tendency  to  render  this  country  in  a  measure  in- 
dependent of  the  Russian  source  of  supply.  Inci- 
dentally, Mr.  Baker  remarked  upon  the  enormous 
increase  in  the  amount  of  platinum  that  is  utilized 
by   Chicago    manufacturers. 


ELECTRIC  LIGHTING. 

Copac,  Mich.,  will  soon  advertise  for  bids  for  the 
construction    of   an   electric-light    plant. 

The  City  Council  of  Flenning,  Minn.,  is  contem- 
plating the  installation  of  a  city  lighting  plant. 

An  electric-light  plant  is  being  installed  at  Trinity 
College.  Durham.  N.  C,  to  furnish  light  for  all  the 
college  buildings. 

City  Clerk  H.  C.  Scheffer  of  Rock  Island,  111., 
will  receive  bids  until  November  gth  for  furnishing 
200  new  lamps  for  lighting  the  city. 

The  City  Council  of  Hill.sboro,  III.,  has  closed  a 
contract  with  the  Hillshoro  Electric  and  Power  Com- 
pany for  encloscd-arc  lamps  for  lighting  the  city. 
The  proposed  municipal  plant  will  not  be  erected. 

Senator  Frank  M'cDonough  of  Eau  Claire,  Wis., 
has  been  granted  a  franchise  and  a  five-year  contract 
for  lighting  the  streets  of  Frederick,  Wis.,  with  elec- 
tric light.  Ihe  plant  is  to  he  Iiuill  and  in  operation 
within  60  days. 

Something  of  a  novelty  in  the  interior  lighting  of 
electric-railway  cars  is  the  use  of  arc  lamps.  Arc 
headlights  have  been  in  use  on  some  roads  for  some 
time,  and  it  is  now  asserted  that  in  steadiness  and 
volume  of  light  and  economy  in  current  consumption 
small  arcs  are  to  lie  preferred  to  incandescent  lamps 
for  the  .general  illumination'  of  the  cars. 


ELECTRIC  RAILWAYS. 

Tile  new  interurban  trolley  line  from  Lexington  to 
Paris,  Kv..  was  opened  last  week  and  was  entirely 
satisfactory  in  every  detail.  The  electrical  engineer- 
ing was  done  by  the  Central  Electric  Company,  under 
the  supervision  of  W.  S.  Culver  of  Cincinnati. 

The  City  Council  of  Mobile.  Ala.,  has  drafted  an 
ordinance  granting  certain  rights  and  privileges  on 
the  streets  of  the  city  for  the  construction  and  opera- 
tion of  an  electric  street  railway.  Bids  will  now  be 
received  for  the  franchise. 

Frederick  J.  Green  has  been  appointed  receiver  for 
the  property  of  the  Springfield  and  Xenia  Traction 
Company  which  operates  an  electric  line  be- 
tween Springfield  and*  Xenia,  Ohio.  In  a  published 
statement  the  company  says  the  road  is  in  bad 
physical  condition,  and  that  it  is  unable  to-  sell  bonds 
to  provide  money  for  needed   improvements. 

A  car  on  the  new  Detroit,  Monroe  and  Toledo 
Short  Line,  the  new  electric  line  building  between 
Detroit  and  Toledo,  attained  a  speed  of  a  mile  a 
minute  a  few  days  ago,  making  the  run  from  Erie 
to  Monroe,  a  distance  of  12  miles,  in  12  minutes. 
Grading  of  the  line  is  now  finished  as  far  as  Wy- 
andotte, and  efforts  are  being  made  to  complete 
the  road  to  the  Fort  Street  bridge.  Detroit,  over  the 
Rouge   River,  before   winter    sets   in. 

A  bill  has  been  introduced  in  the  City  Council  at 
St.  Louis,  Mo.,  to  authorize  the  building  of  an  ele- 
vated railroad  and  a  subway.  It  is  proposed  to  con- 
struct a  subway  from  the  corner  of  Third  Street  and 
Washington  Avenue  to  the  corner  of  Eighteenth  and 
St.  Charles  Streets,  and  from  tlie  latter  point  an 
eie\'ated  railway  is  to  run  to  Taylor  Avenue,  to 
Manchester  Avenue,  to  McCasland  Avenue  and  to 
the  Watson  Road.  It  is  offered  to  pay  the  city  $25,- 
000  a  year  for  the  main-line  franchise  and  $5,000 
for  each  branch.  Those  interested  are  H.  K.  Oilman 
of  the  Western  Electric  Supply  Company.  J.  E.  Long- 
worth  of  the  American  Storage  and  Mo\'ing  Com- 
pany. S.  L.  Langdale,  a  retired  capitalist,  and  H.  S. 
Doyle,    a    civil    engineer. 


AUTOMOBILES. 


The  secretary  of  the  interior  of  the  German  gov- 
ernment has  communicated  with  the  governments  of 
the  various  German  states  with  a  view  of  regulating 
the  automobile  traffic  by  a  uniform  federal  law.  AJ! 
the  .governments  have  consented,  so  that  a  bill  could 
be  drafted  which  will  probably  be  submitted  to  the 
Reichstag  at  its  next  session.  The  federal  govern- 
ment has  in  this  manner  complied  with  the  wishes 
of  the  automobile  and  bicycle  associations,  which 
have  repeatedly  petitioned  that  a  uniform  federal  law 
be  substituted  for  the  local  police  regulations,  which 
differ  almost  everywhere. 


SOCIETIES  AND  SCHOOLS. 

The  Municipal  League  of  Indiana  will  hold  its 
twelfth  annual  convention  in  Terre  Haute  Novein- 
lier  nth  to  13th.  An  interesting  programme  has  been 
arranged  for  the  various  sessions  and  papers  and 
discussions  will  be  presented  on  a  number  of  ques- 
tions of  interest  to  municipalities  and  municipal  offi- 
cers. 
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TELEGRAPH. 

Malinger  Wagner  of  the  Western  Union  Telegrapli 
Company  at  Toledo,  Ohio,  says  that  the  girls  which 
the  company  has  heen  forced  to  employ  as  messen- 
gers on  account  of  the  scarcity  of  boys  are  giving 
good  satisfaction. 

The  Probate  Court  gave  a  decision  at  Bucyrus, 
Ohio,  last  week  in  the  celebrated  case  of  the  Postal 
Telegraph  Company  against  the  Big  Four  Railroad 
Company,  in  which  the  former  seeUs  to  appropriate 
a  right-of-way  along  the  railroad  line  for  its  poles. 
Tliecourt  held   in   favor  of  the  Postal   company. 


PUBLICATIONS. 

Those  desiring  to  become  acquainted  with  the  mode 
of  operation  of  the  mercury-vapor  lamp  and  also 
with  the  various  styles  of  lamp  now  manufactured 
by  the  Cooper  Hewitt  Electric  Company,  New  York 
city,  will  do  well  to  study  the  company's  new  pam- 
phlet entitled  "The  Hewitt  Mecury  Vapor  Lamp." 
The  pamphlet  contains  a  good  description  of  op- 
eration of  the  lamp,  together  with  many  new  appli- 
cations,  each   style  being   illustrated. 

"Graphite  Lubricants"  is  the  title  of  a  small  pam- 
phlet issued  by  the  Joseph  Dixon  Crucible  Com- 
pany. Jersey  City,  N.  J.  A  short  history  of  the 
graphite  business  is  given  in  an  introductory  page, 
followed  by  a  few  words  on  the  properties  of  graph- 
ite as  a  lubricant.  Di.xon's  graphite  is  prepared  in 
many  forms,  including  greases,  oils,  waterproof 
pastes,  and  the  like.  It  comes  in  pails,  cans,  tubes 
and  boxes,  while  the  Dixon's  motor  chain  com- 
pound is  in  cake  form.  The  pamphlet  describes  all 
these  various  articles  with  a  few  words  on  the  merits 
and  uses  of  each. 

"A  Bit  of  'Industrial  War'  History"  is  the  subject 
of  a  rather  unique  little  pamphlet  issued  by  the  Wag- 
ner Electric  Manufacturing  Company  of  St.  Louis. 
Mo.,  describing  in  a  storiette  of  three  chapters  the 
controversy  between  a  certain  gas  company  and  its 
electric  competitor  which  ended  in  the  electric  com- 
pany adding  alternating-current  motor  load  to  make 
up  for  the  loss  of  its  lighting  load.  This  is  often 
thought  impracticable  in  single-phase  systems,  which 
is  an  incorrect  assmnption,  as  alternating-current  mo- 
tors may  be  put  in  successful  operation  for  many 
purposes.  .An  interesting  passage  may  be  quoted 
from  the  pamphlet :  "Four  years  ago  the  power 
business  of  the  Chicago  Edison  Company  was  30 
per  cent,  of  its  lighting  business.  To-day  the  power 
business  is  60  per  cent,  of  its  mean  lighting  load." 

The  Buffalo  Forge  Company  of  Buffalo,  N.  Y., 
has  recently  issued  a  substantial  catalogue  with 
hoard  covers  and  containing  in  all   123  pages.     This 


book  is  devoted  to  the  subject  of  mechanical-draft 
apparatus.  The  subject  is  treated  in  a  scientific  man- 
ner, and  sufficient  good  practical  information  is  con- 
tained to  make  the  book  valuable  for  reference.  For 
instance,  five  pages  are  given  up  to  the  "Conversion 
of  Latent  Energy  Into  Available  Work."  There  is 
also  a  short  discussion  on  mechanical  draft  versus 
natural  draft.  How  to  effect  economy  in  a  power 
plant  is  another  subject  treated.  Besides  the  general 
information  contained  in  the  book,  Buffalo  appa- 
ratus is  gi\-cn  due  consideration,  being  illustrated 
by  numerous  pictures,  curves  and  drawings,  besides 
complete  descriptions  of  the  various  types  of  ma- 
chines. 


MISCELLANEOUS. 

Frank  Wenter,  F.  X.  Cloidt  and  J.  C.  Braden, 
trustees  of  the  Chicago  drainage  canal,  who  at- 
tended the  recent  levee  convention  held  at  New 
Orleans,  were  highly  pleased  when  the  association 
embodied  in  the  resolutions  adopted  its  unqualified 
approval  of  the  movement  looking  to  the  construc- 
tion of  a  waterway  connecting  the  great  lakes,  via 
Chicago,  with  the  Mississippi  River  and  the  Gulf 
of  Mexico. 

The  German  press,  according  to  Consul-general 
Guenther,  reports  that  a  new  vocation  has  been  found 
for  women  on  account  of  the  use  of  Roentgen  rays 
in  the  hospitals.  Courses  of  lectures  for  the  instruc- 
tion of  X-ray  nurses  will  soon  be  commenced  at 
Berlin.  These  women  will  only  serve  as  nurses  of 
patients  treated  by  X-rays  and  as  assistants  at  the  use 
of  them,  which  service  is  of  a  very  delicate  nature 
and  requiring  great  care. 

.'-\lthough  the  St.  Louis  Exposition  is  built  partly 
upon  a  side  hill,  it  will  be  necessary  to  raise  some 
of  the  drainage  and  sewage  by  pumping,  in  order 
to  effect  its  disposal.  For  this  purpose  the  authori- 
ties have  purchased  from  Henry  R.  Worthington 
four  12-inch,  vertical,  centrifugal  pumps,  each  having 
a  capacity  of  3,000  gallons  a  minute  and  capable  of 
operating  against  a  head  of  60  feet.  These  pumps 
will  be  driven  by  Westinghouse  vertical-shaft  in- 
duction motors. 

There  has  recently  been  placed  in  operation  at  the 
works  of  the  Jacksonville  (III.)  Gas  Light  and  Coke 
Company  a  modern  electrical  hoisting  and  conveying 
outfit  installed  by  F.  G.  Roberts  of  the  United  Tel- 
pherage Company  of  New  York  city.  The  large 
amount  of  coke  now  being  made  at  this  plant  has 
necessitated  the  acquisition  of  labor-saving  machin- 
ery. By  means  of  electricity  adapted  to  portable 
electric  hoists  and  large  self-dumping  buckets  at- 
tached to  a  telpher  this  object  has  been  accomplished. 


TRADE  NEWS. 

The  Waco  Electrical  Supply  and  Plumbing  Com- 
pany of  Waco,  Texas,  has  amended  its  charter  by 
changing  its  name  to  the  Duncan-Hobson  Electric 
Company,  moving  its  place  of  business  to  Dallas, 
with  a  branch  at  Houston,  and  increasing  its  capital 
stock  from  $40,000  to  $80,000. 

Sealed  proposals  will  be  received  at  the  office  of 
the  supervising  architect,  Treasury  Department, 
Washington,  D.  C,  until  November  2gth  for  the 
installation  of  an  electric  passenger  elevator  in  the 
postoffice,  custom-house  and  courthouse  building  at 
Tampa,  Fla.  Drawings  and  specifications  are  on  file 
with  James  Knox  Taylor,  supervising  architect. 

Tfie  Shaw  Electric  Crane  Company  of  Muskegon, 
Mich.,  has  been  awarded  the  contract  for  furnishing 
a  60-ton  crane  for  the  Louisiana  Purchase  Exposi- 
tion at  St.  Louis.  The  crane  will  be  the  largest  to 
be  seen  at  the  exposition  and  will  have  two  trolleys, 
each  with  a  capacity  of  30  tons,  and  an  auxiliary 
hoist  of  five  tons'  capacity.  It  will  weigh  about  90 
tons  and  have  a  vertical  lift  of  about  45  feet  and 
will  be   placed  in   Machinery   Hall, 


BUSINESS. 


The  Zenith  lamp  is  made  by  the  Packard  factory 
and  sold  by  the  Electric  Appliance  Company,  Chi- 
cago. It  is  strictly  an  incandescent  lamp,  yet  may 
be  named  as  a  type  of  its  own,  being  an  intermediate 
illuminant  between  the  arc  and  incandescent.  Book- 
lets illustrating  this  lamp  will  be  mailed  promptly 
for  the  asking. 

A  commutator  compound  that  is  said  to  be  an 
efficient  remedy  for  sparking  is  the  Acme  commu- 
tator compound,  manufactured  by  J.  J.  Egan,  683 
West  Ohio  Street,  Chicago.  Mr.  Egan  has  had 
abundant  opportunity  to  study  the  properties  of  com- 
mutator compounds,  and  the  article  which  he  manu- 
factures is  said  to  prevent  sparking,  cutting  and 
blackening  of  the  commutator  and  is  one  wdiich  will 
stand  heat  and  friction.  It  is  made  in  a  handy  stick 
form  and  is  easily  applied. 

The  Kansas  City  and  Olathe  electric  railway,  now 
in  process  of  construction,  is  using  a  special  cedar 
tie  that  is  proving  very  satisfactory.  The  grade  is 
the  same  as  that  used  by  all  steam  roads,  the  only 
difference  being  that  the  tie  is  slightly  smaller,  the 
ties  being  spaced  close  together,  making  no  less 
durable  roadbed  than  if  the  larger  tie  were  used. 
The  ties  are  being  furnished  in  large  lots  by  the 
Maltby  Lumber  Company  of  Bay  City,  Mich.,  soirte 
50  cars  having  gone  forward  in  the  last  three  weeks. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


742,165.  Line  Annunciator.  Henry  P.  Clausen,  Chi- 
cago. III.,  assignor  to  the  American  Electric  Tele- 
phone Company,  Chicago.  111.  Application  filed 
April  T.  igor. 

A  locking-electromagnet  is  arranged  in  front  of  the 
armature  of  the  annunciator  and  a  plate  is  secured  to  the 
frdnt  of  the  locking-magnet  with  a  drop  pivoted  to  the 
front,  adapted  to  be  attracted  by  the  locking-magnet. 
The  armature,  thus  located  between  the  two  magnets,  is 
provided  with  an  arm  adapted  to  engage  and  release  the 
drop  when    the    signaling-magnet   is  energized. 

742.182.  Support  for  Telephone  Receivers.  George 
\V.  Ganoe.  Philipsburg,  Pa.  Application  filed 
April   19,   1902. 

A    bracket  supports    the   receiver    when    not    in    use. 

742,195.  Heat  Alarm.  Howard  F.  Jones.  Wilson. 
N.  C.  Application  filed  February  3.  1903. 
Combined  with  a  back-support  is  a  thermostatic  coil. 
A  contact-making  arm  is  attached  to  the  coil.  A  case 
is  relatively  mounted  havinp;  a  fixed  connection  with  the 
coil  and  provided  with  a  movable  heat-indicating  scale. 
Contact-points  are  electrically  connected  to  cooperate 
with    the  contact    arm, 

742.219.  Alarm  for  Water-containing  Vessels.  John 
O'Connor  and  Collatinus  A.  Turner,  New  York, 
N.  Y.     Application  filed  February   16,  1903. 

An  electric  circuit  containing  an  alarm  bell  is  opened 
or  closed  by  the  movement  of  a  float  within  a  cylinder 
indicating  the  height  of  the  water  in   the  boiler. 

742,280.     Electric  Motor.    Joseph  H.  Blair,  St.  Louis, 
Mo.,  assignor  to  the  Wagner  Electric  Manufac- 
turing   Company,     St.    Louis,    Mo.     Application 
filed  March  21,   1903. 
In    the    motor    are    combined    a    rotary    member    and    a 
number    of    insulated    contacts.     A    reciprocating    member 
electrically    connects    the    contacts,    and    a    centrifugal    de- 
vice makes  sliding  contact  with  the  reciprocating  member 
to   actuate  it. 

742,287.  Massage  Instrument.  Louis  Casper,  Chi- 
cago, III.,  assignor  to  the  Hygeia  Vibratory  Com- 
pany.    Application    filed    June    4.    1901. 

A  cushion  comprising  a  fluid  medium  is  placed  against 
the  body  and  vibrated.  An  electric  current  from  a  bat- 
tery is  passed  through   the  body  at  the  same   time. 

742,298.  Coherer  for  Wireless  Telegraphic  Systems. 
Louis  Dorman,  Washington,  D.  C.  Application 
filed  January  28,   1903. 

Mercury  in  the  form  of  a  globule  is  contained  in  a  glass 
tube  between  electrodes.  A  coating  of  oil  and  a  finely 
divided   substance  covers  the   surface   of   the   globule. 

742.309.     Electrically     Illuminated     Sign.     John     H. 

Goehst.    Chicago.    III.,    assignor   to   the    Federal 

Electric  Company.  Chicago.  111.     Application  filed 

May  12,  1902. 

Sheet-material    forms    the    body    of    the    sign    and    is 

provided    with    openings    arranged    to   outline   a   letter   or 


Issued  (United  States  Patent  Office)    October  2j ,  igoj. 

character  and  a  number  of  lamp-sockets  are  seated  in 
the  openings,  each  of  the  sockets  embracing  a  main 
body  made  of  insulating  material  and  provided  with  a 
tubular  part  which  protrudes  through  the  opening  in  the 
sign-body.      (See   cut.) 

742,310.     Electric  Car  Heater.  Edward  E.  Gold,  New 
York,  N.  Y.     Application  filed  February  26,  1903. 

Electric  heaters  are  placed  beneath  the  car  seat,  com- 
bined with  a  continuous  deflector  overlying  the  heaters 
and  adapted  to  receive  the  ascending  heated  air  and 
direct   it    outwardly   and    laterally. 


NO.  742,309.  —  ELECTRICALLY    ILLUMINATED    SIGN. 

742,311.  Trolley  Finder.  Fred  A,  Graham,  Ferdi- 
nand F.  Carmiencke  and  John  R.  Neely,  Muncie, 
Ind.     Application  filed  January  30,   1903. 

Spiral  grooves  upon  a  transverse  journal  shaft  direct 
the  trolley  wire  toward  the  center  wheel,  upon  which 
it  should  normally  run. 

742.315.  Electric  Furnace.  Henri  Harmet.  St 
Etienne,  France.  Application  filed  November  29, 
1901. 

The  furnace  charge  passes  successively  through  several 
different  crucibles  and  a  refining  oven.  The  crucibles 
are  heated  by  hot  gases  and  also  by  separate  means  using 
electric    current. 

742.316.  Electrometallurgy  of  Iron  and  Steel.  Hi^nri 
Harmet,  St.  Etienne,  France.  Original  applica- 
tion filed  November  29,  1901.  Divided  and  this 
application  filed  August  6,  1902. 

Electric  current  is  applied  to  the  fused  product  of  the 
furnace  aiding  in  the  heating  and  also  in  the  reduction 
process. 

742,331.     Casing  for  Trolley  Wheels.     Thomas  Kelch. 

Newport,  Ky.,  assignor  of  one-half  to  Wirt  W. 

Tripp,  Covington,  Ky.  Application  filed  February 

2,  1903. 
Permanently  mounted  in  a  fixed  member  and  adapted 
to  engage  a  hinged  member  is  a  spindle.  A  trolley-wheel 
is  revolubly  mounted  on  the  spindle,  and  contact-springs 
having  openings  for  the  passage  of  the  spindle  are  se- 
cured to  the  head  and  adapted  to  bear  against  the  trol- 
Jcy-whecl. 


742.340.  Process  of  Producing  Chlorides  of  Carbon. 
Florentine  J.  M'achalske,  Brooklyn,  N.  Y.,  as- 
signor of  one-half  to  Charles  Herbert  Lyon,  Chi- 
cago,   111.     Application   filed   June    18,   1903. 

The  process  of  producing  chlorides  of  carbon,  consists 
in  electrically  heating  a  mass  of  carbon  to  a  temperature 
sufficient  to  effect  the  reaction  and  bringing  chlorine  into 
contact  with  the  heated  carbon. 

742.341.  Ozonator.  Joseph  Miller  and  Frank  M. 
Ashley,  New  York,  N.  Y.,  assignors  of  one-third 
to  Isaac  L.  Miller,  Paterson,  N.  J.  Application 
filed  December  19,   1902. 

Two  electrodes  are  arranged  in  contact  with  the  surface 
of  a  dielectric  body  at  a  distance  apart  greater  than 
the  sparking  distance,  but  less  than  the  distance  corre- 
sponding to  the  surface  course,  on  the  bocly,  of  silent 
discharge    between    the    electrodes. 

742,348.  Electric  Pocket  for  Lighting  Purposes.  Al- 
exis Olenin,  New  York,  N.  Y.  Application  filed 
March  28,  1902.     Renewed  June  27,  1903. 

A  socket  extends  entirely  through  the  pocket  and  a 
double-pole-switching  mechanism  is  located  adjacent  to 
the  socket.  A  plug  enters  tlie  socket  and  operates  the 
switching    mechanism. 

742,365.  Galvanic  Cell.  William  Strickland,  Brighton, 
England.  Application  filed  July  23.  1903. 
An  excitant  in  a  dry  granular  or  powdered  form  is 
adapted  to  be  dissolved  to  set  the  cell  in  action  on  pour- 
ing water  into  the  cell.  Means  are  provided  whereby 
the  exciting  material,  in  the  event  of  becoming  uninten- 
tionally  damp   is  prevented    from   setting  up    local   action. 

742,374.  Circuit-controller  for  Surgico-dental  En- 
gines. William  W.  Alexander,  Kansas  City,  Mo., 
assignor  to  the  L.  A.  Rheostat  Company,  Kansas 
City,  Mo.     Application  filed  December  24,  1902. 

The  essential  parts  of  the  apparatus  are  a  pole- 
changer,  a  main  circuit-closer  and  a  series  of  insulated 
spring-bars  carried  by  the  circuit-closer.  An  armature 
and  its  complemental  electromagnet  carry  a  pawl  pivot- 
ally  mounted  on  the  armature  and  acting  to  electrically 
connect  the  spring-bars  with  a  suitably  graduated  resist- 
ance. 

742,378.     Trolley  Contact  Device.     Wallace  L.  Baker, 
Painesville,    Ohio,     Application    filed    December 
29,  1902. 
Details  are  described. 

742.407.     Electric    Advertising    Device.     George    W. 
Enright,  New  York,  N.  Y.,  assignor  to  the  Nor- 
den-Bittner  Electric  Company,  New  York,  N.  Y. 
Application  filed  March  4,   1902.     Renewed   Au- 
gust 25,   1903. 
A    number    of    substitu table    pattern-plates,    each    per- 
forated  witli   one    character   of  a   monogram,    the   face   of 
the   characters  completed   about   the  perforations  in   light- 
diffusing  surfaces   upon   the   plates,    are   lighted   by   lamps 
attachable    to    terminals    through    the    perforations    of   the 
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plates  and  protfuding  without  the  perforation  in  front  of 
[he    diffusing-surface    when    attached. 

742,419.  Electric  Furnace.  Henri  Harmet,  St. 
Etienne,  France.  Application  filed  February  20, 
1903. 

Electrodes  terminate  within  the  crucible  and  heat  the 
substances  by  means  of  the  arc   formed  between  theiTi. 

742,426.  Electric  Carrying  Apparatus.  John  J.  Hill, 
Rose  Mills,  Va.     Application  filed  June  22,  1903. 

A  small  car  for  the  transportation  of  small  loads  travels 
upon  suspended  rails  and  is  propelled  by  a  motor  driven 
from    a    trolley    wire. 

742,442.  Process  of  Electrodepositing  Metals.  Wool- 
sey  M.  Johnson,  Hartford,  Conn.  Application 
filed  January  13,   1903. 

The  electrolyte  in  the  neighborhood  of  the  cathode  is 
subjected  to  such  pressure  ai  will  remove  contained  gases, 
the  metal    then    being   deposited    in   reguline    form. 


NO.  742,547. — ELECTRICAL    SWITCHING    SYSTEM. 

742,443.  Electrolytic  Apparatus.  Woolsey  M.  John- 
son, Hartford,  Conn.  Application  filed  January 
13,   1903. 

The  contained  gas  is  removed  and  the  metal,  from  an 
electrolyte,  electro-deposited  in  reguline  form,  the  electro- 
lyte being  maintained  free  from  dissolved  gases  in  the 
■region  of  such    deposition. 

742,449.  Quick-break  Switch.  Hubert  Krantz,  Brook- 
lyn, N.  Y.  Application  filed  June  4,  1903. 
Contact-blades  are  pivoted  to  a  b'ase  and  an  insulating- 
block  is  secured  to  the  blades.  A  lever  pivoted  to  the 
block  and  a  rod  secured  to  the  lever  passes  through  a 
liole  in  the  block,  while  a  spring  is  interposed  between 
the  block  and   free  end  of  the  rod. 

742,453.  Split  Electrical  Conduit.  Edward  N.  Lake. 
Chicago,  111.     Application  filed  April  25,  1903. 

Two  opposing  walls  form  the  conduit  with  longitudinal 
score-grooves  along  which  the  conduit  is  divided,  the 
score-grooves  being  located  out  of  line  with  respect  to 
each    other    and    so    disposed    that    when    the    conduit    is 


signers  to  the  Stanley  Electric  Manufacturing 
Company,  Pittsfield,  Mass.  Application  filed  Feb- 
ruary  16,  1903. 

A  master-switch  is  located  in  a  control-circuit,  which 
cooperates  with  a  main  alternating  current  circuit.  An 
overload-switch  having  a  coil  for  opening  the  same  and 
receiving  current  induced  by  the  main  circuit  has  its 
contacts  connected  in  the  control-circuit,  with  means  for 
automatically  opening  the  master-switch  upon  the  open- 
ing  of   the    control   circuit.      (See   cut.) 

742,548.  Transformer.  Gilbert  Wright,  Pittsfield, 
Mass.,  assignor  of  one-half  to  Charles  C.  Mor- 
gan, Pittsfield,  Mass.  Application  filed  February 
20,    1903. 

A  central  magnetic  core,  U-shaped,  radiating  magnetic 
yoke-sections  disposed  around  the  core,  and  primary  and 
secondary  coils  encircling  the  core  and  embraced  between 
the  arms  of  the  yoke-sections  are  the  salient  features. 

742,600.     Dynamo-electric  Machine  or  Motor.     Edwin  ■ 
R.  Cox,  Jr.,  Birmingham,  Ala.     Application  filed 
August  21,  1903. 

An  annular  field-magnet  yoke  is  excited  from  a  sep- 
arate circuit.  A  disk  of  magnetic  material  rotates  in  jux- 
taposition to  the  annular  yoke  and  constitutes  a  part  of 
the  magnetic  circuit  of  the  yoke.  Concentric  series  of 
)-idges  on  the  contiguous  faces  of  the  yoke  and  the  disk 
localize  the  magnetic  flux  between  correspondiiv^  ridges 
and  thereby  magnetically  support  and  center  the  arma- 
ture.     (See  cut.) 

742,604.  Electric  Arc  Lamp.  George  R.  Davison, 
Pittsfield,  Mass.,  assignor  to  the  Stanley  Electric 
Manufacturing  Company,  Pittsfield,  Mass.  Ap- 
plication filed  February  16,   1903. 

A  cross-piece  carries  the  carbon-holder.  ^V  vertical 
wire  is  attached  to  one  of  a  pair  of  guide-rods,  and  a 
flexible  connecting-lead  for  the  carbon-holder  passes 
between    the   vertical   wire    and   a   guide-rod. 

742,616.  Mechanism  for  Electrotyping.  Charles  W. 
Eberhard,  Chicago,  111.  Application  filed.  April 
15,   1901. 

A  mold  for  use  in  electrotyi>ing  is  composed  of  a  thin 
sheet  of  metallic  foil  and  a  thin  coating  of  wax-like  ma- 
terial secured  to  it. 

742,619.  Signal  or  Calling  Device.  Richard  H.  Fer- 
guson, Philadelphia,  Pa.,  assignor  of  one-half 
to  George  W.  Ruch.  Philadelphia,  Pa.  Applica- 
tion filed  July  28,   1902. 

A  rigid  member  connects  an  -  armature  of  a  magnet 
with  a  bellows  and  is  disposed  at  an  angle  to  the  line  of 
movement  of  the  armature  and  bellows  so  that  tl;e  latter 
may  be  operated  by  the  reciprocation  of  the  armature  to 
produce  the   signal  or  calling  sound   of  the   bellows. 

742,626.     Electrical  Diverter.     Adolph  C.  Gilgen,  St. 
Louis,    Mo.,   assignor  to  the   Central   Telephone 
and  Electric  Company,  St.  Louis,  Mo.     Applica- 
tion filed  July  19,  1902. 
Non-corrosive    insulating    material    forms    the    body  _  of 
the  diverter,  which  has  end  pieces  of  conducting  material. 
A    conductor    is    angularly    wound    around    the    body    por- 
tion,   the    angular    portions    of    the    conductor    being   oppo- 
site  to    a   ground-plate  connected   to  earth. 

742,636.  Convertible  Signal  Lamp.  William  S. 
Hamm,  Chicago,  111.,  assignor  to  the  Adams  & 
Westlake  Company,  of  Illinois.  Application  filed 
May  7,    1903. 

A  lantern-shaped  case  is  arranged  to  admit  an  incan- 
descent  lamp,   openings   being  left   for   the   lamp   cords. 


NO.  742,681. — AUTOMATIC   INDICATOR. 

divided  along  the  grooves  the  two  parts  of  the  conduit 
embrace  approximately  ecjual  parts  of  the  bore  of  the 
conduit. 

742,487.     Electric     Signaling    Device    for    Railways. 
Hubert    Pfirmann,    Frankfort-on-the-Main,    Ger- 
many.    Application  filed  December  7,  1901. 
A  conductor  separate  from  the  track-rails  and   forming 
with    them    a    track-circuit    is  combined    with    electric   con- 
nections   on     the    rolling-stock    between    the    sources    of 
electricity  and  operates  the  relay  magnets  giving  the  sig- 
nal. 

742,499.     Electric  Fuse  Switch  Box.     Joseph   Sachs, 

Hartford,   Conn.,   assignor    to    the    Johns-Pratt 

Company,     Hartford,     Conn.     Application     filed 

March  19,  loor.     Renewed  Noveinber  15.  190T. 

I^etails     arc     described     of     an     electric     switch.     The 

switch    arm    may   either    contact    with    the    fuse    terminals 

or  a  set  of  fixed  contacts, 

742,547.    Electrical  Switching  System.  Gilbert  Wright 
and   Francis   V.    Nicholls,    Pittsfield,    Mass.,   as- 


NO,    742,705. ARC    LAMP. 

742,661.  Electric  Lighter.  Conrad  Hubert  New 
York,  N.  Y.     Application  filed  May  8,  1902. 

An  electric  circuit  is  broken  within  the  igniter  by  the 
movement  of  the  torch  into  proper  position  to  be  ignited 
by   the   resulting  spark. 

742,681.     Automatic     Indicator.     Wesley    E.     Laird, 
Pittsfield,  Mass.,  assignor  to  the  Stanley  Electric 
Manufacturing   Company,    Pittsfield,   Mass.     Ap- 
plication filed  January  13,  1902. 
Cooperating  with  a  rotary  switch   is  a  movable  contact, 
Iho     contact    producing    electrical     impulses    corresponding 
In  the  relative  positions  of  the  contact  and  switch.      (Sec 
cut.) 

742,705.  Electric  Arc  Lamp.  Joseph  Melzer,  Cleve- 
land, Ohio,  assignor  to  the  Osborn-M'organ  Com- 
pany, Cleveland,  Ohio.  Application  filed  April 
10,  1901. 

I'ernicable  magnet-heads,  one  having  a  permeable  core 
projection,  and  a  movable  armature  passing  through  the 
other    licad    into    a    recess    in     the    ])rojection,    cooperate 


with  a  non-permcablc  core-tube  on  the  outside  of  the  pro- 
jection and  are  connected  to  one  of  the  heads,      (See  cut.) 

742,706.  Electric  Arc  Lamp.  Joseph  Melzer,  Cleve- 
land, Ohio,  assignor  to  the  Osborn-Morgan  Com- 
pany, Cleveland,  Ohio.  Application  filed  Janu- 
ary 2,   1903. 

A  horizontal  horseshoe-magnet  has  mounted  between 
its  pole  faces  a  vertical  dash-pot  cylinder.  An  armature 
is  provided  for  the  magnet,  rigidly  connected  with  the 
plunder   ui   the   dash-pot. 

742.725.  Electric-laiTip  Socket.  Mortimer  Norden, 
New  York,  N.  Y.  Application  filed  February  24, 
1903. 

Details   aic    described. 

742.726,  Primary  Battery.  Joseph  A.  Pedrazzi,  Car- 
mel,  Cal.     Application  filed  July  16,  1903. 

An  outer  casing  surrounds  an  inner  porous  cup.  The 
electrolyte  between  the  casings  is  a  solution  <ji  con- 
centrated lye.  A  vertically-corrugated  shell  of  zinc  is 
arranged  within  the  concentrated  lye  and  a  solution  of 
sulphate  of  copper  is  placed  in  the  porous  cup.  A  copper 
element,  consisting  of  parallel  plates  of  copper  and  alter- 
nating layers  of  copper  wire  wound  about  and  binding 
the    copper    plates  together,    acts  as  one   electrode. 

742,743.     Commutator.     Christopher  J.  Roach,  Hart- 
ford,  Conn.     Application   filed   June   27.   1903. 
The    commutator    has    an    insulating-core    m    two    parts, 
commutator-bars    being    arranged    about    the    periphery    of 
the    cores.     Insulating-webs   are    placed   between    the    bars 
and  the   cores  vulcanized    togctlier. 

742,779.  Signaling  by  Electromagnetic  Waves.  Regi- 
nald A.  Fessenden,  Fort  Monroe,  Va.  Original 
application  filed  May  29,  1901.  Divided  and  this 
application  filed  August  8,   IQ03. 

Two  or  more  transformers  are  connected  in  sequence 
and  transform  in  the  same  direction,  a  transformer  at 
one  end  of  the  sequence  being  operatively  connected 
to  an  aerial,  and  the  transformer  at  the  other  end  of  the 
sequence  operative! y  connected  to  a  receiver  for  electro- 
magnetic   waves. 


NO.   742,600. — DVNAMO-ELECTRIC    MACHINE. 

742,780.     Signaling  by  Electromagnetic  Waves.  Regi- 
nald A.  Fessenden,  Fort  Monroe,  Va.     Applica- 
tion filed  August  8,  1903. 
Periodic  impulses  are  produced  by  causing  a  disturbing 
influence   to  produce  equal  effects,  and  neutralizing  thesi: 
effects   on    the    receiver. 

742,797.  Electrolytic  Reduction  of  Organic  Com- 
pounds by  Means  of  Titanium  Compounds. 
Martin  Moest,  Hans  Hertlein  and  Ehrich  Op- 
permann,  H6chst-on-the-Main,  Germany,  assign- 
ors to  Farbwerke,  vorm.  Meister,  Lucius  & 
Brijning,  H6chst-on-the-Main,  Germany.  Appli- 
cation filed  July   14,   1903. 

The  process  for  reducing  organic  substances  by  means 
of  titanium  compounds,  consists  in  conducting  the  re- 
duction in  an  electrolytic  bath  in  the  presence  of  titanium 
compounds. 

742,802.  Galvanic  Battery.  Carlton  W.  Roberts, 
Chicago,  111.     Application  filed  June   15,   1903. 

'\  metal  strip  is  provided  with  dented  edges  hotd.-ni^  a 
sLnp  of  clolli  on  which  is  mounted  a  strip  of  zinj.  The 
cloth  folds  over  the  edges  of  the  zinc,  holding  it  in  place. 


EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Office)  that  expired  on  No- 
veinber 2,  1903 : 

351,746.     Electric  Alarm   Clock.     Fred  E.   Derrick  and   Solo- 
mon  C.    Brott,   Lansingburg,   N.   Y. 
351,834.     Telegraph  Key.     Marion  R.  Jenkins,  Browning,  Mo. 
35I1S55.     Electric    Lamp.     Thomas   A.    Edison,    Menlo    Park, 
N.    J.,   assignor   to   the   Edison   Electric   Light    Company, 
New   York,   N.   Y. 
351,856.      Incandescent    Electric    Lamp, 


Thomas    A.    Edison, 
William  P.   Kookogey,  Brook- 
Machine. 


Llewellyn  Park,  N.  J. 
351,869.     Incandescent   Lamp. 

lyn,   N.   Y. 
351,902.     Magneto-electric      and      Electromagnetic 

Rudolph  Eickemeyer,  Yonkers,  N.   Y. 
351)903-     Magneto-electric      and      Electromagnetic      Machine. 

Rudolph  Eickemeyer,  Yonkers,  N.   Y. 
351,904.      Electromagnetic      and      Magneto-electric      Machine. 

Rudolph   F-ickemeyer,  Yonkers,  N.   Y. 
3Sii905-      Telephone.      Rudolph  Eickemeyer,  Yonkers,  N.  Y. 

351.906.  Dynamo-elccti-ic  Machine  or  Electric  Motor.  Ru- 
dolph Eickemeyer,  Yonkers,  N.  Y. 

351.907.  Device  for  Taking  Electric  Currents  from  or  to 
Moving  Surfaces.     Rudolph  Eickemeyer,    Yonkers,  N.  Y. 

351.933-  Quadruplex  Telegraphy.  John  M.  Moffatt,  New 
York, 'and  Edv/ard  Blakcney,  Brooklyn,  N.  Y. 

351,961.  Automatic  Electric-current  Regulator.  Charles  F. 
Brush.   Cleveland,  Ohio. 

351. 973-  Electric  Lamp.  Alcnza  T.  Gifford,  Ilopedalc, 
Mass. 

352.006.  Incandescent  Electric  Lamp.  Frederick  Schaefer, 
Boston,  Mass. 

352.007.  Incandescent  Electric  Lamp.  Frederick  Schaefer, 
Boston,  Mass. 

.15-.035-  Arc  and  Incandescent  Electric  Lighting.  Harold 
P.  Brown,  Chicago,  111. 

352,074.  Commutator  Brush.  Charles  J.  Van  Depoclc,  Chi- 
cago, 111. 

152,084.  Medical  Induction  Coil.  Luis  Drescher,  New  York, 
N.   Y. 

352,086.*  Electrical  Ticket-cxhihiting  Machfnc.  Henry  ,1. 
Ennis,  Washington,  D.  C,  assignor  to  John  E.  Tally, 
Washington,    D.    C. 

S;S2,io5.  Induction  Coil.  Karl  Zipernowsky,  Budapest,  Maxi- 
milian Deri,  Vienna,  and  Otto  Titus  Blathy.  lludapc-^t, 
.\ustria-Himgary. 
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Electric  Light  and  Power  In  a  Large 
Department  Store. 

Ordinririly  one  looks  for  the  large  consumers  of 
electric  power  among  the  manufacturing  concerns, 
but  upon  investigation  it  will  be  found  that  some  of 
the  large  department  stores  in  a  city  like  Chicago 
may  well  be  classed  among  the  heaviest  users  of 
electric  current.  Some  of  these  establishments  have 
installed  isolated  plants  of  their  own,  while  others 
prefer  to  buy  their  power  direct  from  the  central 
stations. 

Ah  example  of  the  latter  class  is  the  firm  of 
Schlesinger  &  Mayer  of  Chicago,  which  obtains  its 


tute   the   heaviest    load,   the   system   being   especially 
complete. 

In  all  there  are  ig  elevators  in  use  in  the  building. 
Twelve  of  these  are  electto-hydraulic,  the  water 
for  the  hydraulic  cyiinders  being  supplied  at  800 
pounds'  pressure  by  motor-driven  pumps  situated  in 
the  basement.  These  pump  motors  are  three  in  num- 
ber, of  70  horsepower  each,  of  Crocker-Wheeler  make 
and  are  operated  from  three-wire  circuits  at  220 
volts'  pressure.  Of  the  direct-connected  electric  ele- 
vators there  are  two  used  for  freight  service  alone, 
each  requiring  a  30-horsepower  motor.  There  is 
also   one   Mayo   passenger  elevator   driven  by  a   50- 


son  waiting  the  position  of  the  cage.  To  the  left 
in  Fig.  I  and  just  in  front  of  the  drum  is  shown 
the  mechanism  which  throws  in  the  lights  for  the 
first  elevator. 

A  series  of  circuit  terminals  is  ranged  in  a  row 
along  the  bench-like  base  in  front  of  the  drum. 
Each  pair  of  terminals  ends  in  two  contact  points 
on  the  farther  side,  and  each  circuit  leads  to  one 
of  the  lamps.  In  front  of  the  terminals  is  a  shaft 
bearing  a  worm  thread  which  is  rotated  by  the  drum. 
A  traveling  contactor  actuated  by  the  thread  on  the 
shaft  moves  along  in  front  of  the  row  of  contact 
points   closing  three  circuits  at  a  time  as  it  moves. 


FIG.   I.       ELECTRIC   LIGHT  AND    POWER    IN  A  LARGE    DEPARTMENT    STORE. — DIRECT-CONNECTED    PASSENGER-ELEVATOR  MOTORS  AND    CONTROLLING    MECHANISMS   IN    ROOF    HOUSE. 


current  for  power  and  lighting  purposes  from  the 
direct-current  network  of  the  Chicago  Edison  Com- 
pany. The  store  is  housed  in  a  new  building  on 
the  old  site.  The  edifice  is  12  stories  high,  with 
large  ground  dimensions,  and  is  on  the  southeast 
comer   of   State  and   Madison   Streets. 

Current  is  brought  into  the  building  and  dis- 
tributed from  a  single  switchboard  located  in  the 
comer  of  the  basement  immediately  under  the  main 
entrance  on  ifadison  and  State  Streets.  The  uses 
for  the  current  are  naturally  divided  into  two  classes, 
power  and  light.  The  light  feeders  enter  the  base- 
ment from  the  street  mains  back  of  the  switchboard 
and  are  connected  to  seven  300-ampere  220-volt 
wattmeters,  while  the  power  feeders  enter  the  base- 
ment at  about  the  middle  point  of  the  Madison 
Street  side  and  run  to  the  switchboard  where  they 
terminate  at  one  1,200-ampere  220-volt  wattmeter. 

Four  general  classes  of  work  comprise  the  power 
load:  The  elevators,  pneumatic  cash  blower  system, 
the  ventilating  system  and  a  few  motors  for  miscel- 
laneous   purposes.     The    elevators    naturally   consti- 


horsepower  motor.  These  three  have  the  motors  and 
hoisting  mechanism  situated  in  the  basement,  In  a 
small  house  on  the  roof  of  the  building  are  located 
the  motors  and  hoists  for  the  four  remaining  passen- 
ger elevators  of  the  system.  This  apparatus  is  shown 
with  the  controlling  solenoids  in  Fig.  i  and  was 
furnished  by  the  Otis  Elevator  Company.  Each 
elevator  is  operated  by  a  40-horsepower  motor  di- 
rectly geared  to  the  hoisting  drum.  The  control- 
ling solenoids  of  the  machine  nearest  the  observer 
arc  clearly  shown  in  the  picture.  The  power  leads 
are  brought  into  the  fuse  boxes  shown  on  the  wall 
to  the  right  and  from  there  run  over  to  the  motors. 
Connected  with  each  of  these  four  elevators  is  an 
automatic  "red  and  white"  system  of  signaling. 
At  each  of  the  landings  on  the  various  floors  is 
placed  a  red  light  and  a  white  light.  The  elevator 
on  the  downward  journey  cuts  in  red  lights  at  the 
landing  where  it  is  stopped  and  at  the  two  landings 
next  below,  while  on  the  upward  journey  a  white 
light  is. shown  opposite  the  cage  and  on  the  two 
floors  next  above.     These  lights  indicate  to  the  per- 


Since  the  contactor  is  moved  by  the  drum,  the  lamps 
thrown  into  circuit  indicate  the  position  of  the  cage 
in  the  shaft,  it  being  made  to  engage  a  different  set 
of  contacts  when  the  elevator  is  going  up  from  those 
when  it  is  going  down. 

Pneumatic  cash  blowers  are  used  throughout  the 
store,  and  a  large  air  compressor  is  necessary  for 
this  work,  a  75-horsepower  Crocker-Wheeler  motor 
bein.g  installed  to  drive  the  coinpressor,  which  is 
placed   in   the   basement. 

Another  large  demand  for  power  is  made  by  the 
ventilating  system.  The  exhaust  fans  required  to 
move  the  air  in  the  various  departments,  most  of 
which  are  thronged  with  people  during  a  portion  of 
the  day,  of  necessity  are  of  large  capacity.  These 
fans  are  all  motor-driven,  there  being  required  for 
the   purpose   four   15-horsepower   motors. 

Several  small  motors  are  also  needed  for  special 
purposes.  One  of  two-horsepower  runs  a  fur  cleaner 
and  two  are  used  in  connection  with  the  cafe — a  one- 
horsepower  machine  for  running  an  ice  cutter  and  one 
of   three   horsepower   for   a    dish-washing   machine 
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The  total   horsepower    in    motors    installed    for    all 
purposes  is   620. 

Strong  light  of  good  quality  is  one  of  the  requisites 
in  displaying  goods  to  the  best  advantage  on  dark 
days  and  after  sundown.  Realizing  this  fact  the 
company  has  had  an  abundance  of  lights,  both  arc 
and  incandescent,  distributed  through  the  building. 
The  connected  lighting  load  consists  of  6,75°  in- 
candescent lamps  and  617  arcs.  The  latter  are  of 
the  enclosed  type  such  as  are  commonly  used  for 
inside    work,    the    intensity    being    about    500    rated 


Alternating-current    Circuit    Controller. 

Variations  in  frequency  of  alternating-current  cir- 
cuits, due  to  a  change  in  speed  of  the  prime  mover 
or  to  other  causes,  are  of  sufficient  magnitude  fre- 
quently to  cause  trouble  to  the  connected  load.  Vari- 
ous devices  have  been  brought  forward  from  time 
to  time  to  obviate  the  difficulty.  Cornelius  D.  Ehret 
of  Philadelphia,  Pa.,  has  recently  invented  a  circuit 
controller  which  possesses  some  unusual  features. 
In  principle  the  apparatus  comprises  control  circuits 
so  adjusted  as  to  their  electrical  constants  that  a 
change  in  frequency  of  the  electrical  energy  flowing 
in  them  will  cause  either  a  rise  or  fall  in  the  poten- 
tial in  the  control  circuit,  such  variation  of  the  po- 
tential being  utilized  to  control  the  main  circuit  or 
an  auxiliary  circuit  or  apparatus.  It  comprises,  fur- 
ther, a  circuit-breaker  which  is  responsive  to  fre- 
quency changes  of  the  circuit  embracing  it,  such 
frequency  changes  resulting  in  an  abnormal  change 
of  potential  at  the  terminals  of  the  elements  of  a 
resonant  circuit.  The  accompanying  diagram  shows 
the  circuit-controller  as  being  operated  in  consequence 
of  an  abnormal  rise  of  potential  at  the  terminals  of 
one  element  of  a  resonant  circuit. 

At  (i)  is  shown  a  source  of  alternating  currents 
from  which  extend  the  distributing  leads.  (4)  is 
a  translating  device,  which  is  connected  in  series 
between  the  mains  (2)  and  {3),  through  the  con- 
tacts (5)  and  (7),  which  are  bridged  by  the  lami- 
nated member  (6).  The  arm  is  retracted  by  spring 
(10)  and  locked  by  a  latch  to  a  member,  which  is  an 
extension  from  the  lever  (14).  In  a  circuit  extending 
from  the  conductor  (2)  is  a  non-inductive  resistance 
(15),  a  condenser  and  an  inductance,  this  circuit 
being  practically  in  shunt  to  the  mains.  In  shunt 
to  the  inductance  is  the  winding  of  a  solenoid,  whose 
core  (19)  (shown  in  the  unattracted  position)  car- 
ries at  its  upper  end  a  mushroom  head,  which,  upon 
the  attraction  of  the  core,  engages  the  lever  (14), 
which  then  rotates  upwardly  and  forces  the  latch, 
permitting  the  opening  of  the  main  circuit. 

Supposing  the  generator  to  be  delivering  alternating 
current  at  a  periodicity  n  normally  and  that  due  to 
change  of  speed  of  the  prime  mover  or  due  to  some 


and  the  circuit  is  then  resonant  to  a  still  lower  fre- 
quency than  n'.  But  this'lower  frequency  may,  in  fact, 
e.xist,  inasmuch  as  the  generator  may  still  be  slowing 
down.  In  consequence  the  rise  of  the  core  could 
be  made  to  compensate  in  a  way  the  adjustment  of 
(16)  and  (17)  to  the  drop  of  frequency  of  the  gen- 
erator. 


FIG    2.       ELECTRIC  LIGHT  AND  POWER    IN  A  LARGE    DEPART- 
MENT   STORE. — DECORATIVE   FIXTURE    FOR 
MAIN    ENTRANCE. 

candlepower.  These  are  mostly  hung  from  the 
ceilings,  being  intended  to  light  the  whole  interior 
rather  than  for  local  lighting. 

Of  the  incandescent  lamps  900  are  small  eight- 
candlepower  bulbs  to  be  placed  in  show  cases,  partly 
for  decoration  and  partly  for  furnishing  especially 
strong  light  for  particular  articles  requiring  it.  The 
remainder  of  the  incandescent  lights  are  principally 
of  16  candlepower  used  for  general  lighting  and 
for   show-window    decoration. 

In  the  handsomely  fitted  restaurant,  which  is  one 
feature  of  the  store,  are  41  ceiling  fixtures  of  special 
design  consisting  of  holophane  globes  with  four 
eight-candlepower  incandescents  in  the  interior  and 
20  ranged  in  a  circle  around  the  outside.  On  the 
first  floor  are  located  46  of  the  new  Goehst  combina- 
tion arc  and  incandescent  fixtures  recently  described 
in  the  Western  Electrician.  These  are  so  connected 
that  either  the  arc  or  the  incandescent  lamps  may 
be  used  as  the  occasion  demands.  When  an  un- 
usually strong  light  is  desired,  as  on  opening  days 
or  special-sale  days,  the  arcs  are  used,  while  at  other 
times  the  incandescents  are  found  of  sufficient 
strength   and  of  about  the   right  quality. 

In  the  main  entrance  or  vestibule  is  the  strikingly 
handsome  electric-light  fixture  shown  in  Fig.  2.  This 
consists  of  a  large  hollow  globe,  three  feet  in  diameter, 
of  bronze-finish  metal  work  in  fancy  designs,  the 
spaces  in  the  openings  of  the  design  being  filled  with 
glass  of  various  hues.  On  the  inside  of  the  globe 
are  46  incandescent  lamps  of  eight  candlepower, 
while  scattered  over  the  outside  surface  are  59 
others  of  the  same  size  but  with  frosted  globes, 
which  set  off  the  design  of  the  main  fixture,  giving 
it  a  very  handsome   appearance. 

A  close  approximation  shows  the  total  connected 
load  to  be  1,100  kilowatts.  If  the  company  were  to 
install  an  isolated  plant  a  generator  capacity  of  at 
least  1,000  kilowatts  would  be  necessary,  to  be  on 
the  safe  side,  for  taking  care  of  the  connected  load 
alone,  and  a  plant  of  even  this  size  might  be  inade- 
quate at  times  when  special  lighting  is  desired  for 
decorative  purposes,  as  at  the  recent  opening,  when 
5,000  extra  incandescent  lamps  were  used. 


ITie  plant  of  the  Modern  Electric  Company  at 
Burlington,  Iowa,  has  been  damaged  by  fire  to  the 
extent  of  $5,000. 


ALTERNATING-CURRENT    CIRCUIT   CONTROLLER. 

other  cause  the  periodicity  changes  to  n',  it  may  be 
desirable  upon  such  change  to  open  the  circuit  of  the 
translating  device.  The  condenser  and  inductance 
are  so  chosen  with  relation  to  each  other  that  at  this 
new  frequency  n'  they  form  what  is  well  known 
as  a  "resonant"  circuit.  In  this  case  there  is  an 
abnormal  rise  of  potential  at  the  terminals  of  the 
condenser  and  also  at  the  terminals  of  the  inductance. 
These  high  potentials  are  dephased  with  respect  to 
'€ach  oth^r,,  but  when  combined  by  the  process  of 
well-knowli  vector  quantities  give  a  potential  equal 
to  the  potential  across  the  condenser  and  inductance 
taken  together. 

By  this  system  it  is  possible  to  obtain  an  abnormally 
high-potential  difference  at  the  terminals  of  either 
the  condenser  or  the  inductance,  and  it  is  this  which 
is  used  in  controlling  a  circuit.  Upon  a  critical 
frequency  obtaining  there  is  an  abnormal  rise  of 
potential  at  the  terminals  of  (16)  and  (17).  The 
coil  is  energized  in  virtue  of  the  extremely  high 
potential  existing  across  the  terminals  of  inductance, 
resulting  in  the  attraction  of  the  core  and  the  conse- 
quent opening  of  the  circuit-breaker.  It  will  be  no- 
ticed that  with  the  core  in  its  unattracted  position 
the  inductance  of  the  coil  is  much  smaller  than  when 
the  coil  is  in  its  attracted  position,  and  by  proper  pro- 
portionment  the  inductance  of  the  coil  may  be  so 
slight  as  not  to  materially  influence  the  total  induct- 
ance of  the  circuit  with  the  condenser.  As  the  core 
is  attracted  upward  the  influence  of  the  coil  increases 
and  to  some  extent  destroys  the  resonant  condition 
of  circuit  (16)  and  (17);  but  should  the  arrange- 
ment be  such  that  (16)  and  (17)  were  resonant 
to  a  lower  frequency  than  that  normally  employed 
to  supply  energy  to  translating  the  device  it  is  seen 
that  a  fall  in  the  frequency  of  the  generator  would 
result  in  an  opening  of  the  circuit,  because  after  fall- 
ing to  a  value  n',  as  mentioned  above,  the  core  would 
begin  to  be  attracted.  As  it  ascends  the  total  in- 
ductance of  the  circuit  (15)   (16)  and  (17)  increases, 


The  Lancetta  Electrotellurograph. 

Prof.  Pierre  Lancetta,  of  the  Royal  Technical  In- 
stitute of  Girgenti,  who  is  also  director  of  the  Ob- 
servatory, has  invented  a  simple  automatic  apparatus 
which  he  calls  electrotellurograph,  which  is  intended 
to  register  telluric  (earth)  currents,  their  direction 
and  duration. 

The  apparatus',  Fig.    i,  comprises  a  very  sensitive 


Fiii.  I.     Circuit  Diagram.         Fie.  2.  Lichlnine-rod  Terminals^ 
THE    LANCETTA    ELECTROTELLUROGRAPH.  | 

galvanometer,  the  wire  terminals  of  which  are  eon- 
nected  to  two  earth  contacts  at  a  distance  from  each 
other.  The  relay  has  two  contacts,  and  according 
to  the  direction  of  the  current  actuates  one  or  ;the 
other  of  the  two  magnets,  the  armatures  of  wljich 
are  provided  with  either  a  stylus,  a  pencil  or  a  pen,, 
capable  of  making  a  permanent  mark  on  the  register 
paper  which  is  carried  by  clockwork,  making  one 
revolution  in  24  hours.  The  length  of  the  mark 
thus  indicates  the  duration  of  the  current,  and  ;the 
time  is  shown  by  the  clock  movement,  and  the  direc- 
tion by  the  relative  position  of  the  mark  on  the 
register  paper. 

Jose  A.  Perez  of  the  college  at  Chamartin  de  la 
Rosa,  Spain,  who  has  experimented  extensively  on 
telluric  currents,  making  these  notations :  First,  that 
the  oscillations  of  the  needle  are  more  frequent  and 
more  intense  when  huge  clouds  are  rapidly  rolling 
up  in  masses ;  second,  that  variation  in  sunlight  in- 
tensity is  accompanied  by  variations  in  the  intensity 
of  these  currents ;  third,  that  in  dark,  damp  periods 
the  needle  in  general  is  stationary  at  zero;  fourth, 
that  the  wind  probably  influences  the  intensity  of 
the  telluric  currents  which  augment  inversely  as  the 
velocity  of  the  wind. 

Fig.  2  shows  the  disposition  of  the  parts  of  Mr. 
Lancetta's  apparatus,  two  lightning  rods  being  itil- 
ized   as   terminals.  •  1 

-  i 

Dr.  Pritchett  Discusses  German    High- 
speed Tests. 

President  H.  S.  Pritchett  of  the  Massachusetts- 
Institute  of  Technology  is  said  to  be  the  first  for- 
eigner to  ride  on  the  motor  cars  used  in  the  high- 
speed electrical  experiments  on  the  M'arienfelde- 
Zossen  military  railroad.  Dispatches  from  Berlin 
state  that  Mr.  Pritchett  rode  on  both  the  Siemens- 
and  Allegemeine  cars  and  was  afforded  every  fa- 
cility for  studying  the  experiments. 

From  observations  made  and  figures  submitted  by 
the  engineers  Mr.  Pritchett  is  credited  with  the- 
following  deductions :  "I  do  not  doubt  the  commer- 
cial success  of  the  motors  up  to  a  speed  of  100  miles 
an  hour,  and  on  roads  between  cities  like  New  York 
and  Washington,  with  low  grades,  few  curves,  and 
the  tracks  heavily  ballasted,  a  cheap  system  of  elec- 
trical traction  would  undoubtedly  prove  commer- 
cially profitable.  It  is  a  great  mistake  to  regard 
the  Marienfelde-Zossen  experiments  as  a  mere  scien- 
tific curiosity.  Practical  results  of  an  important  diar- 
acter  will  certainly  follow." 

Discussing  the  comparative  electric  progress  in 
Germany  and  in  the  United  States,  Mr.  Pritchett 
says  both  countries  stand  about  even.  The  Germans 
make  more  inventions  and  the  Americans  put  more 
inventions  into  practice.  The  other  countries  hardly 
count,  when  compared  with  Germany  and  the  United 
States. 
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Long    Power    Transmission    in    Mexico. 

The  formal  opening  of  the  large  elcctric-light  and 
power  plant  of  the  Guanajuato  (Mexico)  Electric 
Light  and  Power  Company,  which  look  place  in  that 
city  on  October  29th.  was  made  the  occasion  of  fes- 
tivities and  celebrations  lasting  several  days.  The 
importance  of  the  project  led  to  the  presence  of 
President  Porfirio  Diaz  and  members  of  his  cabinet 
and  many  other  JNIexican  federal  and  state  officials. 
The  company  is  composed  of  Americans.  Henry 
Hine  of  Colorado  Springs,  Colo.,  is  president,  John 
Hays  Hammond  vice-president,  Leonard  F.  Curtis 
treasurer,  Irving  W.  Bonbright  secretary,  H.  H.  Fil- 
ley  resident  manager  and  chief  engineer,  and  Robert 
F.  Doble  of  San  Francisco  consulting  engineer.  The 
machinery  already  installed  is  of  4,000-horsepower 
capacity,  while  the  capacity  of  the  water  head  and 
the  transmission  lines  is  S,ooo  horsepower.  The 
cost  of  the  work  up  to  this  time  is  about  $500,000 
Mexican  money.  The  construction  of  the  plant  be- 
gan  14  months  ago. 

The  initial  generating  station  is  situated  on  the 
Duero  Ri\-er,  in  the  state  of  M'ichoacan.  A  canal 
seven  kilometers  long  conveys  the  water  from  the 
river  to  the  penstock,  whence  it  is  carried  through 
iron  pipes  one  kilometer  long  to  the  generating  sta- 
tion, giving  an  approximate  head  of  100  meters. 
There  are  installed  in  the  station  two  Pelton  water- 
wheels  directlj-  connected  to  two  generators  of  1,500 
kilowatts,  or  approximately  2,000  horsepower  each, 
generating  2,300-volt,  three-phase,  (5o-cycIe  current. 
Tile  current  from  the  generators  goes  through  three 
step-up  transformers  of  i,oSo  kilow'atts  capacity  each, 


light  for  the  town  of  Irapuato  and  for  the  operation 
of  several  flour  mills  and  other  industrial  plants. 
Several  lines  will  be  run  to  neighboring  ranches  and 
farms  for  operating  small  mills,  etc.  A  number  of 
contracts  of  this  character  have  been  closed  by  the 
company. 

The  construction  wall  soon  commence  on  another 
transmission  line  to  be  extended  from  Irapuato  to 
the  town  of  Mesquite  Gordo,  w-here  the  large  hacienda 
of  the  Castenada  estate  is  situated.  This  line  will 
provide  power  for  operating  a  large  flour  mill  and 
various  kinds  of  farm  machinery.  The  same  line 
will  be  extended  to  the  town  of  Silao  and  probably 
to  Leon. 

When  the  plans  of  the  company  are  completed  it 
is  expected  that  the  full  capacity  of  8,000  horsepower 
afforded  by  the  water  head  will  be  utilized. 

The  same  interests  which  compose  the  Guanajuato 
Electric  Light  and  Power  Company  have  organized 
a  separate  corporation  which  will  soon  commence 
the  construction  of  another  big  electric-power  plant 
in  the  state  of  Guanajuato  for  the  purpose  of  provid- 
ing electrical  energy  for  the  operation  of  the  mills 
and  machinery  of  the  numerous  large  mines  of  the 
El  Oro  district,  situated  near  the  City  of  Mexico. 
Several  hundred  thousand  dollars  will  be  expended  in 
this  new  enterprise. 


Electrical  Disturbance  of  October  31st. 

Considerable  space  in  the  Western  Electrician  of 
last  week  was  devoted  to  the  remarkable  electrical 
disturbance  of  October  31st.  The  following  con- 
tributions to  the  general  account,  received  since  the 


A  New  German    Electric   Color-projec- 
tion Apparatus. 

By  Frank  C.  Perkins. 

During  recent  years  a  great  deal  of  work  has  been 
done,  both  in  this  country  and  in  Europe,  in  con- 
nection with  color  photography.  Professor  Miethe 
has  been  particularly  successful  in  his  experiments 
in  three-color  photography,  in  connection  with  his 
assistant,  Dr.  Traube  of  the  Royal  Technical  School 
of  Berlin.  The  accompanying  illustration  shows  the 
three-color  projection  apparatus  (front  and  rear 
views)  of  Dr.  Miethe,  using  high-power  focusing 
electric  arc  lamps,  as  constructed  for  the  Scientific 
Society  Urania  by  Ferdinand  Ernecke  of  Berlin, 
Germany. 

The  apparatus  includes  three  hand-feed  arc  lamps, 
each  constmiing  from  50  to  70  amperes,  although 
only  about  10  per  cent,  of  this  is  utilized  as  light, 
the  losses  hi  the  form  of  heat  reaching  as  high 
as  go  per  cent.  The  upper  carbon  is  considerably 
larger  than  the  lower  carbon,  and  the  condensers 
are  protected  from  the  heat  of  the  carbon  and  the 
arc  by  a  protecting  glass  plate,  while  cooling  re- 
ceptacles are  also  provided,  which  not  only  absorb 
the  heat  rays,  but  also  act  as  filters  for  the  different 
light  rays.  The  cooling  receptacles  are  filled  with 
three  different  solutions  of  red,  blue  and  green,  and 
the  light,  passing  through  these  filters  and  the  three 
positive  lantern  slides,  produces  upon  the  screen  a 
single  picture,  with  all  the  varying  hues  found  in 
nature.  The  lantern  slides  ar^,  of  course,  placed 
between  the  projecting  lenses  and  the  three  condens- 
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water-cooled  and  oil-insulated,  where  the  voltage  is 
increased  from  2,300  as  generated  at  the  terminals 
of  the  dynamos  to  6o,coo,  at  which  pressure  it  is 
conveyed  along  the  three  transmission  lines  to  the 
distributing  station  at  Pastita,  a  suburb  of  Guana- 
juato, a  distance  of  no  miles  from  the  generating 
plant 

The  transmission  lines  are  supported  at  the  tops  of 
40-foot  steel  towers,  placed  440  feet  apart.  Along 
with  the  three  high-tension  wires,  which  are  of  bare, 
uninsulated  copper,  the  towers  carry  the  telephone 
line  from  the  power  station  to  Guanajuato.  The  in- 
sulators of  the  high-tension  lines  are  of  the  Locke 
type,  tested  to  a  voltage  of  120,000,  m.ade  of  clay,  and 
glazed   brown. 

The  60.C00  voltage  passes  through  three  trans- 
formers at  the  sub-station  at  Pastita,  which  reduce 
the  pressure  to  15,000  volts,  at  which  pressure  it  is 
carried  over  the  transmission  lines  to  the  mines, 
where  three-phase  transformers  step  it  down  to  460 
volts,  which  is  applied  direct  to  the  terminals  of  the 
motors. 

There  are  many  large  mines  situated  in  this  dis- 
trict and  the  company  now  has  in  operation  -1,500 
horsepower  of  electrical  energy.  Among  the  com- 
panies which  have  closed  contracts  to  take  light  and 
power  from  the  Guanajuato  Electric  Light  and  Power 
Company  is  the  local  electric-light  company,  which 
will  receive  current  sufficient  for  its  street  and  com- 
mercial lamps  in  this  city.  Electrical  energy  is  also 
to  be  supplied  to  several  mining  companies  for  the 
operation  of  pumps,  stamps,  mills  and  other  machin- 
ery. It  is  e.xpected  that  many  other  contracts  will 
be  secured  soon. 

The  company  is  erecting  another  sub-station  at 
Irapuato,  where  400  horsepower  will  be  installed. 
This   electrical   energy    will   be   used    for   providing 
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time  of  that  publication,  from  correspondents  of  the 
Western   Electrician,  will  be  read  with  interest: 

Minneapolis,  November  6. — Tlie  feat  of  telegraph- 
ing 560  miles,  from  St.  Paul  to  Dickinson,  N.  D., 
with  electricity  taken  from  the  atmosphere  was  per- 
formed last  Saturday  night  by  Superintendent  O.  C. 
Greene  and  Assistant  Superintendent  Dildine  of  the 
Northern  Pacific  telegraph  system.  No  batteries  were 
used,  and  the  current  was  furnished  entirely  by  the 
electrical  disturbances,  which  were  the  greatest  since 
1875.  The  greatest  pressure  measured  was  300  volts, 
which  was  the  maximum  register  of  the  voltmeter 
used,  but  it  probably  went  much  higher.  The  great- 
est range  shown  was  370  degrees,  swinging  from  the 
negative  to  the  positive  polarity. 

Montreal,  November  7. — The  strange  "magnetic 
storm"  which  broke  over  the  entire  northern  hemi- 
sphere recently  was  felt  severely  in  Montreal  and 
vicinity,  as  well  as  in  other  parts  of  this  continent. 
In  Montreal  the  Canadian  Pacific  telegraph  officials 
had  been  expecting  the  attack  of  the  electrical  in- 
fluence of  the  North  Pole  for  some  time  past,  as 
they  had  had  slight  indications  of  its  near  approach, 
and  accordingly  were  prepared  for  it.  When  the 
disturbance  came  they  were  ready  with  the  "metallic 
duple.x"  theory  adopted  by  Superintendent  J.  F.  Rich- 
ardson in  1892,  and  so  efficacious  was  it  found  on 
this  occasion,  in  Montreal,  that  the  minimum  of  in- 
convenience was  experienced.  It  is  pointed  out  by 
M'r.  Richardson  that  three  phenomena  occur  simul- 
taneously every  10%  years — earth  currents,  sun  spots 
and  aurora  borealis.  The  action  taken  in  the  present 
instance  was  to  disconnect  with  the  earth  at  both 
ends.  It  is  over  long  distances  that  the  earth  currents 
have  most  effect.  Mr.  Richardson  had  his  first  exper- 
rience  with  this  "magnetic  storm"  in  1882,  then  in 
1892,  and  now  in  1903.  What  he  says  is  singular 
about  the  storm  this  time  is  that  it  has  never  before 
been  felt  so  near  the  equator. 


ing  lenses,  and  a  voltmeter,  as  will  be  noted  by 
the  illustration,  is  provided  for  each  arc  lamp,  which 
shows  the  exact  potential  of  each  arc,  the  current 
being  regulated  as  carefully  as  desired  by  means  of 
an  adjustable  rheostat.  The  arc  lamps  may  also  be 
utilized,  by  employing  smaller  carbons,  with  currents 
varying  from    10  to  20  amperes. 

The  positive  lantern  slides  are  photographed 
through  the  proper  filters,  and  measure  24  centi- 
meters long  and  nine  centimeters  wide.  These  are 
cut  into  three  parts,  measuring  eight  by  nine  centi- 
meters, and  the  green,  blue  and  red  positives  are 
then  cemented  to  a  larger  plate  of  glass,  which  cor- 
responds to  the  distances  between  the  lenses,  making 
it  possible  to  operate  the  apparatus  quickly  without 
separately  focusing  the  different  lenses  for  each  pic- 
ture. 

This  apparatus  was  utilized  during  the  last  winter 
at  the  Urania  Theater,  in  Berlin,  by  Professor 
Miethe,  and  projections  were  shown  of  scenes  in 
all  of  the  natural  colors,  the  effect  being  most 
realistic.  Professor  Miethe  and  Dr.  Traube  have 
discovered  a  group  of  coloring  compounds  which 
are  said  to  solve  the  problem  of  color  photography 
in  a  most  satisfactory  manner. 

The  making  of  plates  sensitive  to  red  and  green 
rays  was  first  presented  by  Vogel.  It  consisted  of 
dipping  the  plates  in  highly  diluted  solutions  of 
various  dyes,  the  plates  being  ready  for  use  as  soon 
as  dried. 

Professor  Miethe  is  said  to  have  taken  a  successful 
color  photograph,  very  late  in  the  afternoon,  of  the 
audience  at  one  of  the  sessions  in  Berlin  of  the 
Fifth  International  Congress  for  Applied  Chemistry, 
the  picture  being  afterward  shown  to  the  same  audi- 
ence in  natural  colors,  by  means  of  the  projection 
apparatus,  using  high-power  electric  arc  lights,  as 
described  above. 
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Alternating-current  Potential  Regulator. 

A  comparatively  simple  pressure  regulator  for  al- 
ternating-current systems  invented  by  Harve  R. 
Stuart  of  Wilkinsburg,  Pa.,  and  assigned  to  the  West- 
inghouse  Electric  and  Manufacturing  Company,  is 
worthy  of  description. 

In  the  diagram,  which  shows  the  general  scheme 
of  the  device,  is  illustrated  a  transformer  having  a 
primary'  winding  (2)  of  invariable  length  and  two 
secondary  windings  (3)  and  (4),  having  spaced  leads, 
connected  to  a  regulating  switch,  whereby  their  active 
lengths  may  be  varied.  As  shown,  the  primary  wind- 
ing of  the  transformer  is  connected  in  series  with 
an    alternating-current    generator,    and     the    active 
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ALTERNATING-CURRENT    POTENTIAL    REGULATOR. 

length  of  the  one  or  the  other  of  the  secondary  wind- 
ings is'  connected  in  shunt  relation  to  the  primary 
winding  to  supply  the  load  through  the  regulating 
switch.  The  regulating  switch  comprises  an  annu- 
larly  disposed  set  of  stationary  contact  terminals  (9), 
two  contact  rings  (10)  and  (11),  and  a  movable 
arm  (12),  which  has  a  contact  piece  (12"),  that 
makes  engagement  with  the  set  of  contact  terminals 
(9)  and  the  inner  ring  (10).  An  arm  (13)  has  a 
similar  contact  piece  (13"),  that  makes  engagement 
with  the  contact  terminals  (9)  and  the  outer  ring 
(11).  The  arm  (13)  is  rigidly  mounted  upon  a 
shaft  (14),  the  outer  end  of  which  is  provided  with 
an  operating  arm  or  handle,  having  a  latch  device 
that  engages  with  notches  in  a  ring  in  order  to  insure 
proper  registration  of  the  movable  contact  pieces  ^ 
with  the  stationary  contact  terminals.  This  latter 
mechanism  is  not  shown  in  the  diagram.  A  system 
of  gears  is  so  arranged  that  as  the  operating  handle 
is  moved  in  the  one  direction  or  the  other  the  two 
switch  arms  (12)  and  (13)  will  be  moved  in  oppo- 
site  directions   at    the  same  speed. 

The  outer  contact  ring  is  permanently  connected 
to  one  side  of  the  work  circuit,  and  the  inner  contact 
ring  is  connected  directly  to  one  terminal  of  the  gen- 
erator. As  the  spaced  leads  of  the  two  transformer 
secondaries  are  alternately  connected  to  consecutive 
contact  terminals  of  the  set  (9),  the  active  lengths 
of  the  two  secondaries  will  be  alternately  varied  as 
the  switch  is  operated,  and  the  work-circuit  electro- 
motive force  will  be  correspondingly  increased  or 
decreased,  according  to  the  direction  of  movement  of 
the  respective  arms. 

In  order  to  avoid  short-circuiting  the  central  por- 
tion of  the  secondary  winding  (3)  when  the  switch 
arms  pass  each  other  at  the  middle  of  the  set  of 
contact  terminals  (9),  there  are  provided  two  con- 
tact terminals  (9")  and  (9'^),  to  which  are  connected 
the  terminals  of  a  suitable  resistance.  This  may  be 
either  an  inductive  or  a  non-inductive  resistance. 

In  operating  this  regulator  it  is  necessary  to  con- 
nect for  an  instant  one  part  of  one  of  the  secondary 
windings  having  a  given  voltage  in  parallel  with  a 
part  of  the  other  secondary  winding  having  a  lower 
voltage,  so  that  a  local  current  is  set  up  through 
and  between  the  two  secondaries.  This  local  current 
is  greatly  reduced  and  kept  within  practical  working 
limits  by  the  magnetic  leakage  between  the  two  sec- 
ondaries. When  the  regulator  is  working  near  the 
center  of  transformer-secondary  circuits  the  length 
of  winding  is  relatively  so  small  that  the  local  cur- 
rents set  up  as  above  mentioned  are  relatively  large, 
whereas  when  working  at  some  considerable  dis- 
tance from  the  center  there  are  many  turns  in  series, 
and  consequently  a  relatively  high  self-induction 
which  tends  to  reduce  the  local  currents.  In  order 
to   approximately   equalize    the   conditions,   the    sec- 


ondary coils  are  connected  so  that  the  coils  contain- 
ing the  windings  which  are  at  and  near  the  centers 
of  the  circuits  of  the  transformer  are  located  at  the 
ends  of  the  transformer  structure,  while  the  coils 
containing  the  portions  of  the  windings  which  are 
farthest  from  the  center  electrically  are  located  in 
the  middle  of  the  transformer  structure.  With  this 
arrangement  of  coils  the  primary  winding  is  sym- 
metrically disposed  with  reference  to  the  secondary 
windings,  and  though  only  one  of  the  latter  is  in 
use  at  one  time,  the  symmetrical  relation  is  not  dis- 
turbed, and  good  results  are  secured. 

With  the  switch  arms  (12)  and  (13)  in  the  posi- 
tions shown  in  the  diagram,  the  entire  transformer 
secondary  (3)  is  in  circuit  and  the  secondary  (4)  is 
inactive.  By  moving  the  arms  one  step  the  secondary 
(2),  which  was  first  in  circuit,  is  rendered  inactive, 
and  the  other  secondary  (4)  is  in  circuit.  A  still 
further  step  removes  the  secondary  (4)  from  the 
circuit  and  transfers  the  circuit  connections  of  the 
secondary  (3)  to  the  second  pair  of  spaced  leads 
(5).  This  transfer  of  the  circuit  connections  from 
the  one  secondary  to  the  other,  step  by  step,  may  be 
continued  until  the  stationary  contact  terminals  cor- 
responding to  the  inner  pair  of  leads  (5)  are  reached. 
Further  movement  of  the  operating  handle  in  the 
same  direction  will  first  connect  the  resistance  in 
circuit  and  then  each  secondary  will  be  step  by  step 
alternately  connected  into  circuit,  but,  since  the  arms 
have  crossed  each  other  in  passing  the  resistance,  the 
circuits  will  be  reversed,  and  if  the  previous  action 
was  a  boosting  or  reinforcing  one  the  reverse  effect 
will  now  be  produced,  and  the  effect  will  be  increased 
step  by  step  until  the  entire  secondary  is  in  circuit. 


Municipal  Ownership  Defeated  in 
Cleveland. 

At  the  recent  fall  elections  the  proposition  to  issue 
bonds  for  the  establishment  of  a  municipal  electric- 
light  plant  in  Cleveland  was  voted  upon  and  de- 
feated by  a  decisive  majority.  The  count  of  the  bal- 
lots showed  24,328  votes  for  and  30,501  against  the 
municipal-plant  proposition. 

The  result  of  this  election  will  be  read  with  inter- 
est   in   many    cities   throughout    the    country   where 


Wlontefiore    Electrotechnic    Institute    in 
Belgium. 

So  much  attention  is  now  directed  toward  tech- 
nical education  in  all  highly  civilized  countries  that 
it  \yill  be  of  interest  to  examine  the  methods  and 
equipments  of  an  electrical  engineering  school  in 
Belgium,  which  shares  with  Switzerland  the  honor 
of  beinp-  industrially  on  a  par  with  the  great  powers 
of  Europe,  although  politically  classed  among  the 
smaller  states. 

The  University  of  Liege,  is  one  of  the  best  equipped 
and  most  carefully  conducted  educational  institutions 
on  the  Continent,  embracing  in  its  curriculum  every 
study  belonging  to  the  highest  education  and  con- 
ferring, among  others,  the  degrees  of  mining  engi- 
neer, chemical  engineer,  electrochemical  engineer, 
mechanical  engineer  and  electrical  engineer. 

The  course  of  studies  from  the  commencement  is 
of  a  thorough  and  practical  character,  and  the  most 
approved  and  up-to-date  apparatus  is  at  all  times 
at  the  hands  of  the  student  in  all  the  branches. 

The  Montefiore  Electrotechnic  Institute  is  a  part 
of  the  university  and  was  created  in  1883  by  the 
Belgian  government,  upon  the  urgent  suggestion 
of  Georges  Montefiore  Levi,  who  is  the  honorary 
president  of  the  society  of  graduates,  the  "Pro- 
fessional Union."  Seeing  the  need  of  an  electrical 
educational  institution,  Mr.  Montefiore  offered  the 
money  necessary  for  the  endowment  and  equip- 
ment of  the  school,  and  as  its  needs  required  ad- 
ditions because  of  the  increased  demand  Mr.  Monte- 
fiore generously  increased  his  gifts,  until  he  is  by 
far  the  largest  patron  of  the  institute  as  well  as  its 
projector. 

Two  classes  of  students  are  granted  the  diploma 
of  electrical  engineer: 

First — Engineers  and  officers  who  liave  devoted 
one  year  to  the  study  of  electrotechnics.  These  stu- 
dents enter  the  engineers'  section,  and  are  required 
to  show  a  diploma  from  some  institute  enabling  them 
to  enter  at  this  advance  point  in   the   studies. 

Second — Less  advanced  students  are  admitted  to 
the  preparatory  school.  Here  the  essentials  for  ad- 
mission are  a  knowledge  of  French  or  Flemish,  Latin, 
German  and  English ;  arithmetic,  algebra,  geometry, 
trigonometry,    plane   and   spherical   drawing,   etc. 

The  equipment  of  the  institute  is  elaborate  and 
excellent.  Commencing  at  the  beginning — the  power 
plant — it  may  be  observed  that  steam  is  furnished 
by  two  boilers  of  80  square  meters  of  heating  sur- 


MONTEFIORE    ELECTROTECHNIC    INSTITUTE. — ENGINE    ROOM    OF    POWER    PLANT. 


municipal  ownership  is  being  agitated  more  or  less. 
It  is  especially  significant  from  the  fact  that  the 
vote  is  in  accord  with  the  views  of  the  Cleveland 
Chamber  of  Commerce,  which  accepted  the  report 
of  its  special  committee  appointed  to  consider  the 
proposed  construction  by  the  city  of  a  municipal 
electric  plant.  The  committee  thoroughly  investi- 
gated the  matter  and  in  its  report  dated  July  25, 
1903  (published  in  abstract  in  the  Western  Electrician 
of  September  Sth),  recommended  that  the  municipal 
proposition  be  abandoned.  The  result  of  the  elec- 
tion would  indicate  that  the  Chamber  of  Commerce 
report  had  considerable  influence  in  the  matter. 


A  system  of  wireless  telegraphy,  in  which  the 
earth  is  used  for  the  transmission  of  waves,  invented 
by  Dario  Campana,  a  young  Italian  of  Leghorn,  was 
tried  successfully  at  that  city  recently.  A  company 
is  being  formed   to  exploit  the  system. 


face  each.  The  boilers  and  engines  are  located  in 
■  a  building  by  themselves.  Fig.  i  shows  the  engine 
room.  The  dynamo  in  the  foreground  is  of  20 
horsepower,  developing  direct  current.  In  the  rear 
of  the  room,  or,  rather  beyond  the  partition,  is  a 
gas  engine  of  30  horsepower,  actuating  continuous- 
current  dynamos,  or  alternating-current  machines, 
single  or  polyphase.  In  addition  there  is  also  a 
motor-generator,  actuated  by  an  outside  source,  de- 
veloping direct  current  of  50  kilowatts.  In  another 
portion  of  the  building  there  is  an  aggregation  of 
accumulator  cells. 

Fig.  2  shows  the  very  complete  switchboard  and 
distribution  of  the  current  from  the  motor-generator. 

Fig.  3  shows  a  general  plan  of  the  second  floor 
of  the  institute,  where  the  row  of  rooms  at  the  bot- 
tom of  the  diagram  are  measurement  laboratories. 
Four  rooms  in  the  row  above  these,  and  four  at 
the  left  are  also  devoted  to  the  same  purpose,  while 
the  large  square  room,  and  the  four  on  the  right 
are     chemical,     electrochemical     and     photographic 
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rooms.     A  photometric  room,  an  auditorium,  class- 
rooms, etc.,  are  also  provided. 

The  student  commences  his  studies  in  the  "shop," 
where  he  becomes  familiar  witli  the  details  of  con- 
struction and  the  regulation  of  the  apparatus  and 
familiarizes  himself  with  the  manipulation  of  tools, 
etc.  He  learns  here  the  uses  of  apparatus  for  meas- 
uring, and  other  primary  applications.  Following 
this  are  instructions  in  resistances,  electromotive 
force,    capacity,    coefficients    of   induction,    etc.,    and 


A  training,  called  special,  includes  practical 
exercises :  First,  a  course  in  the  theory  of  elec- 
tricity and  magnetism ;  second,  a  course  in  elec- 
trical measurements :  third,  a  course  in  electrotech- 
nics,  divided  into  three  divisions — study  of  gener- 
ators, motors  .ind  transformers,  application  of  elec- 
trical energy  to  illumination,  transmission  of  power, 
traction  and  metallurgj',  telegraphy  and  telephony ; 
fourth,  general  grouping  of  practical  work  in  the 
shop,  the  laboratory  and  in  the  drafting  department. 


FIG.    2.    MONTEFIORE   ELECTROTECHNIC    INSTITUTE. SWITCHBOARD    INSTALLATION. 


he   is    taught    to   install   circuits   and   place   all   the 
necessary  instruments  properly. 

Having  by  tliis  course  of  preparation  become  ac- 
customed to  the  handling  of  electrical  apparatus, 
the  student  is  promoted  to  the  practice  of  tending 
generators,  the  use  of  high-tension  lamps,  transform- 
ers, special  installations  of  meters  of  all  sorts,  and 
the  measuring  of  them;  determinations  of  magnetic 
permeability;  hysteresis  of  samples  of  cast  and 
wrought  iron  and  steel;  photometry  of  arc  and  in- 


The  thoroughness  in  the  development  of  these  ex- 
ercises is  one  of  the  chief  characteristics  of  the  train- 
ing which  the  student  receives  at  the  institute ;  he 
is  constantly  drilled,  rehearsed,  led  carefully  from 
step  to  step,  each  move  upward  perfectly  illustrated 
by  actual  work,  so  that  he  is  constantly  prepared 
for  the  next  item  of  instruction.  Hand  in  hand 
with  all  this  the  student  is  quizzed  in  the  department 
of  design  on  all  the  puzzles  of  an  electric  character 
pertaining  to  traction,  lighting,  distribution  of  energy 


plan  of  Second  Floor. 


Plan  ot  First  Floor. 


time  have  representatives  from  no  less  than  31  na- 
tionalities, aggregating  1,760  individuals,  of  which 
the  plurality,  6S6,  were  Belgians.  Italy  follows  with 
340,  France  157,  Russia  182.  The  United  States  is 
credited  with  three  and  England  14.  There  are 
representatives  from  South  and  Central  America, 
Egypt  and  Japan,  so  that  the  institute  is  known 
throughout  nearly  the   entire  civilized  world. 


MONTEFIORE   ELECTROTECHNIC    INSTITUTE. 


candescent  lamps ;  accumulators— their  capacity  and 
efficiency;  characteristics  of  continuous  and  alternate 
dynamos ;  measurement  of  the  fall  of  potential  in 
machines  under  various  conditions  of  exterior  cir- 
cuits ;  cur\-es  of  efficiency ;  study  of  harmonics ;  study 
of  losses  in  different  machines  and  the  separation 
of  these,  direct  and  alternate;  study  of  motor  effi- 
ciency, continuous  and  alternate ;  synchronous  and 
asynchronous  efficiency  and  speed ;  test  of  static  trans- 
formers, their  efficiency;  measure  and  predetermina- 
tion of  the  fall  of  tension  in  the  same ;  study  of  the 
action  of  commutators  of  continuous  generators,  and 
the  like. 


William  L.  Elkins  Is  Dead. 

William  L.  Elkins,  financier  and  wealthy  traction 
magnate,  member  of  the  Widener-Elkins  syndicate 
which  controls  extensive  street-railway  interests, 
principally  in  Chicago,  Pittsburg,  Baltimore  and  Buf- 
falo, died  at  his  summer  home  at  Ashbourne,  near 
Philadelphia,  Pa.,  on  November  7th  of  a  complication 
of  diseases.  His  present  illness  dated  from  last 
spring,  when  his  nervous  system  was  severely  shocked 
and  he  narrowly  escaped  death  by  the  falling  of  a 
heavy  iron  girder  which  was  being  hoisted  to  the 
top  of  a  new  office  building  in  Philadelphia,  just 
grazing  Mr.  Elkins  as  he  was  passing. 

Mr.  Elkins  was  born  near  Wheeling,  W.  Va.,  71 
years  ago,  and  soon  after  his  parents  moved  to  Phila- 
delphia. At  the  age  of  20  he  engaged  in  the  produce 
business  in  New  York,  and,  being  successful,  he 
later  became  interested  in  the  oil-producing  business, 
establishing  a  number  of  refineries  in  Pennsylvania. 
In  187s  he  entered  into  a  partnership  with  the  Stand- 
ard Oil  Company,  which  purchased  his  interests  five 
years  later.  Mr.  Elkins  then  became  identified  with 
the  development  of  street-railway  systems.  He 
formed  a  partnership  with  P.  A.  B.  Widener,  with 
whom  he  was  associated  in  many  extensive  and  suc- 
cessful business  ventures.  He  had  a  remarkable 
career  as  a  financier  and  was  interested  in  many 
projects   in  various   parts  of  the  world. 

Mr.  Elkins  was  deeply  interested  in  the  develop- 
ment of  art.  In  1899  he  accepted  an  appointment  as 
a  member  of  the  art  commission  which  supervised 
the  decoration  of  the  national  building  at  the  Paris 
Exposition.  He  was  a  member  of  the  historical, 
genealogical,  and  colonial  societies  of  Pennsylvania, 
the  Union  League,  Art,  and  Country  Clubs  of  Phil- 
adelphia, the  Maryland  Club  of  Baltimore,  Manhattan 
Club  of  New   York,  and  Chicago  Club,  Chicago. 

The  funeral  services  were  held  on  Tuesday  last, 
the  remains  being  deposited  in  an  imposing  mauso- 
leum in  Laurel  Hill  Cemetery,  Philadelphia.  Some 
of  the  most  prominent  financiers  of  the  country  acted 
as  honorary  pallbearers.  Owing  to  Mr.  Elkins'  prom- 
inent connection  with  the  Philadelphia  Rapid  Transit 
Company,  the  cars  on  all  the  lines  were  stopped 
during  the  funeral  services.  Mr.  Elkins'  will,  it  is 
asserted,   will  dispose  of  an  estate  of  $20,000,000. 


How  Radium  Is  Procured. 

In  spite  of  the  fact  that  the  marvels  of  radium 
have  been  so  widely  discussed  and  have  created 
such  a  flurry  of  excitement  not  only  in  the  scientific 
world  but  among  the  general  public,  probably  very 
few  people  are  acquainted  with  the  method  by  which 
it  is  secured  in  the  minute  quantities  that  are  as 
yet  available.  That  the  element  is  obtained  from 
pitchblende  is  generally  known,  but  some  details 
of  the  exact  process  will  be  of  interest.  According 
to  the  Lancet,  operations  Tor  the  extraction  are 
commenced  by  crushing  the  pitchbleiide,  and  then 
roasting  the  powder  with  carbonate  of  soda.  After 
washing  the  residue  is  treated  with  dilute  sulphuric 
acid ;  then  the  sulphates  are  converted  into  carbon- 
ates by  boiling  with  strong  carbonate  of  soda.  The 
residue  contains  radium  sulphate,  which  is  an  ex- 
ceedingly insoluble  salt.  The  soluble  sulphates  are 
washed  out,  and  the  residue  or  insoluble  portion  is 
easily  acted  upon  by  hydrochloric  acid,  which  takes 
out,  among  other  things,  polonium  and  actinium. 
Radium  sulphate  remains  unattacked,  associated  with 
some  barium  sulphate.  The  sulphates  are  then  con- 
verted into  carbonates  by  treatment  with  a  boiling 
strong  solution  of  carbonate  of  soda.  The  carbon- 
ates of  barium  and  radium  are  next  dissolved  in 
hydrochloric  acid  and  precipitated  again  as  sulphates 
by  means  of  sulphuric  acid.  The  sulphates  are  fur- 
ther purified  and  ultimately  converted  into  chlorides, 
until  about  IS  pounds  of  barium  and  radium  chloride 
are  obtained  by  acting  upon  one  ton  of  crushed 
pitchblende.  Only  a  small  fraction  of  this  mixed 
chloride  is  pure  radium  chloride,  which  is  finally 
separated  from  barium  chloride  by  crystallization, 
the  crystals  from  the  most  radio-active  of  the  solu- 
tions being  selected.  In  this  way  the  crystals  ulti- 
mately obtained  are  relatively  pure  radium  chloride 
of  a  very  high  degree  of  radio-activity. 


and  installations,  while  of  written  exercises  there  is 
almost   no   end. 

The  first  floor  of  the  institute  is  shown  in  Fig. 
4.  It  contains  the  workshops,  the  laboratories,  the 
dynamos,  capable  of  developing  100,000  volts,  club- 
room,  directory,  museum,  etc.,  while  in  the  sub- 
basement  there  is  a  battery  of  64  accumulators  with 
capacity  for  1,000  ampere-hours,  the  forges,  and  stor- 
age, and  an  independent  special  basement  carefully 
constructed  so  as  to  be  free  from  all  vibration,  set 
apart  for  high-tension  and  delicate  measurement 
experiments. 

The  classes  graduated   from  1883  to  the  present 


Chicago    Drainage    Canal    Waterpower 
Development. 

Actual  work  has  been  begun  upon  the  develop- 
ment of  the  waterpower  of  the  Chicago  Drainage 
Canal  at  Lockport,  III.  Men  and  teams  are  at  work 
on  the  excavations  to  be  made  near  Lockport,  and 
as  soon  as  timber  for  the  large  coffer-dam  can  be 
procured  a  larger  force  will  be  put  on.  The  ex- 
cavating will  be  done  in  four  sections  and  includes 
the  removal  not  only  of  earth  but  a  large  quantity 
of  solid  rock  as  well. 
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Coincident  with  Professor  Bull's  lecture  on  "Su- 
perheated Steam"  before  the  Western  Society  of 
Engineers,  a  brief  report  of  which  is  given  on  an- 
other page,  it  may  be  of  value  to  refer  to  the  recent 
work    of    Ewing     in    England.     That    experimenter, 


in  an  article  in  an  engineering  journal  of  London, 
speaks  of  his  test  of  an  engine  using  highly  super- 
heated steam  on  the  Schmidt  system,  in  which  the 
best  consumption  was  the  remarkable  figure  of  nine 
pounds  of  steam  per  indicated-horsepower-hour,  and 
inquires  what  may  be  the  reason  that  an  addition 
of  about  one-fifth  to  the  heat  which  the  steam  has 
already  taken  up  from  the  boiler  enables  it  to  do 
SO  per  cent,  more  work.  The  answer,  apparently, 
according  to  Mr.  Ewing,  is  that  by  using  highly 
superheated  steain  one  escapes  in  great  part  the 
two  chief  sources  of  loss  in  the  action  of  saturated 
steam.  These  are:  (i)  The  loss  due  to  alternate 
condensation  and  re-evaporation  in  the  cylinder,  and 
(2)  the  loss  which  .arises  through  leakage  at  the 
valves,  pistons  and  sliding  surfaces  generally,  espe- 
cially direct  through  leakage  from  the  steam  to  the 
e-xhaust  side  of  a  slide  valve.  The  first  of  these 
losses  is  well  known.  With  regard  to  the  second, 
Callendar  and  Nicholson  have  shown  that  however 
tight  a  valve  may  be  when  standing  still,  it  will  leak 
while  running,  a  film  of  water  finding  its  way  from 
the  steam  side  to  the  exhaust  between  the  sliding 
faces.  The  wetter  the  steam,  the  more  serious  will 
this  leakage  become.  A  case  is  cited  where  the 
consumption  of  steain  of  a  triple-expansion  engine 
having  piston  valves  was  reduced  by  42  per  cent, 
for  the  same  output  by  substituting  steain  super- 
heated to  575°  F.  for  saturated  steain.  Highly  su- 
perheated steam  enables  comparatively  small  engines 
to  compete  in  efficiency  with  those  of  the  largest 
size,  and  permits  of  excellent  results  being  obtained 
with  two-cylinder  expansion  only.  The  engine  of 
the  test  was  a  two-cylinder  compound  of  only  300 
indicated  horsepower.  To  obtain  the  full  advan- 
tage it  is  said  to  be  necessary  that  the  steam  should 
be  superheated  before  each  expansion ;  that  is,  the 
steam  in  the  receiver  which  has  become  saturated  or 
even  wet  by  expansion  in  the  previous  cylinder  must 
be  again  superheated  before  admission  to  the  ne.xt 
cylinder.  The  foregoing  facts  are  from  an  abstract 
of  Mr.  Ewing's  article  made  by  Mr.  H.  R.  CuUen 
and  are  of  particular  interest  at  the  present  time, 
when  the  steam  turbine  has  directed  renewed  atten- 
tion to  superheated  steam. 


Public  ownership  is  coming  in  for  some  pretty 
hard  knocks  in  these  pleasant  autumn  days.  The 
disclosures  before  the  Chicago  City  Council  "graft" 
investigating  committee  in  relation  to  the  adminis- 
tration of  the  Waterworks  Department  of  this  city 
were  recently  the  subject  of  comment  in  this  journal. 
Since  then  the  Hamilton  (Ohio)  municipal  electric- 
light  plant  has  been  represented  in  an  unfavorable 
light  by  the  report  of  the  State  Bureau  of  Uniform 
Accounting,  and  only  last  week  the  citizens  of  Cleve- 
land voted  by  a  decisive  majority  against  the  propo- 
sition to  issue  bonds  to  provide  for  a  municipal 
electric-light  and  power  plant  in  that  city.  It  is 
also  to  be  noted  that  City  Electrician  EUicott  of 
Chicago  announces  that  the  lamp-year  cost  of  mu- 
nicipal electric  street  lighting  in  this  city  will  be 
greater  this  year  than  in  previous  years,  owing  to 
the  increased  price  of  labor  and  fuel. 

But  perhaps  a  greater  blow  than  any  or  all  of 
these  is  the  revelation  of  inefficiency,  to  put  it  mildly, 
in  the  conduct  of  the  affairs  of  the  Postoffice  Depart- 
ment. Practically  the  entire  population  of  the  coun- 
try sustains  a  direct  personal  relation  with  the  post- 
offices,  and  it  is  to  this  government-conducted  busi- 
ness that  the  advocates  of  public  ownership  most 
frequently  point  as  a  convincing  illustration  of  the 
soundness  of  their  position.  The  "postoffice  scan- 
dals" must  therefore  come  as  a  severe  blow  to  the 
gentlemen  who,  many  of  them  with  excellent  in- 
tnetions,  argue  that  industrial  operations  can  best 
be  carried  on  as  one  of  the  functions  of  govern- 
ment. 

Moreover,  if  Mr.  M'.  G.  Cunniff,  a  recent  writer 
in  The  World's  Work,  is  to  be  believed,  the  so-called 
frauds  and  scandals  recently  brought  to  light  in  the 
Postoffice  Department  are  relatively  trifling  when 
compared  with  "the  greater  loss  and  waste  which 
are  a  daily  burden  upon  federal  revenues."  The 
fault,  it  seems,  lies  with  the  system,  and  this  is  pre- 
cisely the  point  where  the  lesson  applies  to  the  whole 
public-ownership  proposition.  Some  quotations  from 
Mr.    Cunniff's   article   are  apropos: 

"The  business  of  the  Postoffice  Department  has 
been  and  is  administered  with  great  inefficiency,  lack 
of  economy,  and  with  no  broad-gauged  appreciation 
nf  the  increased  needs  of  the  country,  while  the 
postmaster-general    is  a  political   appointee,  and   his 


chief  assistants  secure  and  hold  their  positions,  not 
because  of  their  knowledge  of  the  business  or  of 
their  experience  or  familiarity  with  it,  but  for  other 
reasons." 

"Instead  of  working  on  business  principles,  the 
postoffice  machine  is  governed  by  a  bulky  book  of 
laws  that  has  grown  from  the  slim  book  of  1794 
as  fast  as  successive  Congresses  have  cared  to  pass 
postal  bills.  Rates  of  postage  are  changed,  service 
is  rendered,  contracts  are  made  under  regulations 
passed  by  men  dead  for  generations,  whose  laws 
were  inade  for  a  postoffice  which  as  late  as  1873 
cost  in  total  expenditures  only  what  it  costs  now 
for  the  single  item  of  railroad  transportation.  The 
Postoffice  Department  may  recommend  until  it  is 
weary,  and  these  laws  do  not  budge.  Congress — 
and  that  means  chiefly  the  House  postoffice  commit- 
tee—says what  the  Postoffice  shall  do  and  shall  not 
do." 

"Finally,  there  is  the  civil-service  system.  If  a 
postoffice  official  fulfills  his  routine  duties,  he  rises 
in  the  service  by  sheer  mechanism.  Once  in  a  berth, 
it  requires  a  trial  for  gross  inefficiency  or  miscon- 
duct to  get  him  out.  Even  if  the  head  of  a  depart- 
ment wished  to  have  a  force  as  efficient  as  that 
demanded  by  the  manager  of  a  business,  he  could 
not  have  it." 

"Here,  then,  is  the  institution :  Heads  who  are 
not  expected  to  know  the  business;  a  civil-service 
inachine  that  comprises  the  real  postoffice;  parts  of 
two  outside  departments  enforcing  the  laws  and 
auditing  the  mere  bookkeeping  accounts;  antiquated 
laws  governing;  Congress  directing;  interests  watch- 
ing both  Congress  and  the  Postoffice.  It  is  a  serious 
question  what  part  the  American  people  play  in 
this  government  business — the  people  who  paid  the 
deficiency  of  more  than  $4,000,000  last  year  and  who 
contributed  nearly  $130,000,000  in  postage  for  postal 
service." 

We  make  these  quotations  not  to  join  in  the  hue- 
and-cry  against  the  administration  of  the  Postoffice 
Department;  that  is  not  the  business  of  a  technical 
journal.  But  we  may  be  permitted  to  ask,  in  all 
fairness  and  candor,  if  the  practical  operation  of 
public  ownership,  in  its  best  exemplification,  is  such 
as  apparently  to  justify  this  criticism,  is  it  wise  to 
intrust  the  telegraph,  the  telephone,  the  electric-light 
plants  and  the  street  railways  to  the  tender  mercies 
of  American  municipalities  or  even  to  the  antiquated 
methods  of  government  departments?  Is  it  not  true 
also  that  a  people  fitted  to  enjoy  republican  institu- 
tions  is  governed   best  when  it  is  governed  least? 


Some  confusion  would  be  avoided  by  an  authori- 
tative distinction  in  the  use  of  the  words  "railway" 
and  "railroad."  A  few  years  ago  it  was  possible^ 
to  maintain  a  line  of  demarcation  between  the  street 
railway  or  the  electric  railway,  on  the  one  hand,  and 
the  steam  railroad  on  the  other.  It  was  quite  proper 
to  speak  of  "light  railways"  and  "heavy  railroading." 
But  with  the  improvement  and  extension  of  the  elec- 
tric railway  this  distinction  is  fast  disappearing.  In 
the  sense  of  adhering  to  standard  steam-railroad 
practice  in  track  construction  and  train  operation 
there  are  now  several  electric  railways  that  are 
"railroads,"  and  the  constant  tendency,  in  electric 
interurban  practice,  is  for  longer  roads,  better  and 
more  substantial  track  construction,  longer  and 
heavier  cars  and  more  precise  methods  of  operation. 
When  sleeping  cars  are  or  are  about  to  be  operated 
over  electric  lines ;  when  agents  of  electric  systems 
successfully  compete  with  steam-railroad  men  for 
excursion  and  convention  business  in  the  passenger 
department,  and  when  express  and  freight  are  shipped 
over  electric  roads  for  even  short  distances,  it  is 
evident  that  the  old  terms  are  losing  their  signifi- 
cance. It  may  be  urged  that  there  is  no  standard 
practice  among  steam-railroad  men  themselves  in 
the  use  of  the  two  words,  and  that  there  are  steam 
railways,  after  the  universal  style  in  England,  in 
this  country  as  well  as  steam  railroads.  This  is  true, 
both  as  to  official  names  of  incorporated  companies 
and  with  reference  to  railroad  literature,  periodical 
and  otherwise.  But  electric  railways  have,  hitherto, 
been  almost  universally  known  as  such ;  one  hears 
but  rarely  of  an  electric  "railroad."  With  the  elec- 
tric approaching  the  steam  type,  therefore,  it  is  evi- 
dent that  this  confusion  of  phraseology  is  apt  to 
become  worse  confounded.  We  might  adopt  the 
English  custom  of  speaking  of  railways,  light  rail- 
ways and  tramways,  but  "tramway"  is  often  re- 
stricted in  this  country  to  private  lines,  usually  nar- 
row-gauge, used  in  factory  plants.  It  appears,  in 
short,  that  the  art  of  railroading  has  outstripped  its 
terminology,  and  in  the  non-existence  of  the  long- 
desired  international  society  for  the  standardization 
of  technical  names,  it  might  be  in  order  for  the 
American  Railway  Association  and  the  American 
Street  Railway  Association  to  adopt  some  official 
definitions  by  concerted  action. 
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Controversy  over   the   Invention   of   the 
Dynamo. 

Who  invented  the  dynamo-electric  machine?  As 
in  the  case  of  the  telephone,  it  is  not  easy  to  answer 
the  question  offhand,  the  work  of  several  men  con- 
tributing to  the  result.  But  it  is  a  mistake,  ap- 
parently, to  assume  that  the  question  is  one  of 
merely  historic  interest,  for  it  was  the  cause  of  a 
recent  remarkable  lawsuit  in  England,  in  which 
one  of  the  parties  was  Dr.  S.  P.  Thompson,  who 
is  well  known  on  this  side  of  the  water.  The  fol- 
lowing account  of  the  case,  with  comment,  is  taken 
from   the  London  Electrician : 

-This  extraordinary  libel  action  was  brought  to  a 
conclusion  on  Monday  [October  26th].  It  will  be 
remembered  that  Dr.  Henry  \\'ilde  brought  an  action 
to  restrain  Prof.  Sihanus  P.  Thompson  from  re- 
ferring, in  books  of  which  he  is  the  author,  to  cer- 
tain electrical  machinery  as  being  "dynamo-electric- 
machinerj',"  Dr.  Wilde  himself  claiming  the  dis- 
tinction of  being  tlie  inventor  of  the  dynamo  and 
dynamo-electric  machinery,  and  objecting  to  the  in- 
vention being  accredited  to  anyone  but  himself.  A 
dynamo  may  perhaps  be  most  accurately  described 
as  a  machine  by  means  of  which  mechanical  energy 
is  converted  into  electrical  energ3%  or  vice  versa. 
But  in  1S31  Faraday  invented  and  constructed  such 
a  machine,  and  statements  in  Professor  Thompson's 
books  to  this  effect  were  held  by  Dr.  Wilde  to  be 
damaging  to  his  reputation.  Dr.  Wilde  further 
alleged,  in  his  statement  of  claim,  that  Professor 
Thompson  had  arranged  with  him  what  should  be 
inserted  in  defendant's  books,  and  demanded  that  no 
mention  of  his  name  whatever  should  appear  in 
these  books  except  in  the  terms  of  a  proof  which 
had  received  Dr.  Wilde's  approval.  The  books  in 
question  are  Dr.  Thompson's  famous  "Dynamo- 
electric   ilachinery"  and  the  "Life   of   Faraday." 

Naturally,  the  action  caused  considerable  delay 
to  forthcoming  editions  of  the  former  book,  as  the 
printers  and  publishers  were  also  cited  as  defend- 
ants, and  Dr.  Thompson  immediately  took  steps  to 
make  this  delay  as  brief  as  possible.  He  brought  a 
motion  before  Mr.  Justice  Buckley,  in  the  chancery 
division,  to  strike  out  the  statement  of  claim  as 
frivolous  and  vexatious.  The  hearing  of  this  mo- 
tion commenced  on  Thursda3%  Alarch  12,  1903, 
and  judgment  was  delivered  on  the  following  day. 
In  the  meantime,  however,  proceedings  against 
Messrs.  Clow-es  &  Co.  and  Messrs.  E.  and  F.  N. 
Spon,  to  restrain  them  from  printing  and  pub- 
lishing the  book  were  withdrawn.  Dr.  Thomp- 
son being  cited  as  sole  defendant.  Mr.  Justice 
Buckley's  judgment  was  extremely  scathing,  his 
opening  remark  being  to  the  effect  that  he  found 
difficulty  in  delivering  judgment  with  becoming 
gravity.  He  considered  that  he  could  not  put  the 
judgment  upon  a  higher  level  than  "sticking  up  a 
couple  of  dummies  to  knock  them  down  again."  He 
failed  to  find  any  libel  in  the  words  complained  of, 
and  was  very  emphatic  on  the  point  that  although 
Professor  Thompson  submitted  proofs  to  Dr. 
Wilde  there  was  no  contract.  His  lordship  made 
an  order  striking  out  the  statement  of  claim,  and 
dismissing  the  action  with  costs.  Mr.  Fletcher 
Moulton.  counsel  for  Dr.  Wilde,  asked  for  leave 
to  appeal,  and  this  was  granted,  the  judge  remarking, 
however,  that  there  ought  to  be  peace  between  the 
parties. 

In  spite  of  these  remarks,  however.  Dr.  Wilde 
went  a  step  further  by  taking  the  case  to  the  Appeal 
Court,  and  there,  as  stated  above,  the  matter  was 
settled  on  Monday.  The  Appeal  Court  judges  took 
the  same  view  as  that  taken  by  Mr.  Justice  Buckley, 
and  dismissed  the  appeal  with  costs.  Here  also 
some  verj'  pertinent  remarks  were  delivered  from 
the  bench.  Counsel  for  the  appellant  confessed  to 
being  unable  to  find  any  authorities  to  quote  except 
one  which  was  hardly  relevant  to  the  case  under 
issue.  Lord  Justice  Vaughan  Williams  disposed  at 
once  of  the  alleged  breach  of  contract  by  saying  that 
it  was  impossible  to  have  a  bargain  unless  both 
parties  were  bound  to  something.  In  giving  judg- 
ment, he  also  said  that  there  was  nothing  to  justify 
the  claim  that  the  word  "dynamo"  was  to  be  ap- 
propriated exclusively  to  a  description  of  the  ma- 
chine which  Dr.  Wilde  says  he  invented.  Judg- 
ment was. delivered  without  even  hearing  any  argu- 
ments from  Professor  Thompson's  counsel ;  but 
there  was  a  suggestion  made  by  counsel  for  the  ap- 
pellant to  the  effect  that  the  appeal  might  be  taken 
higher. 

It  is  greatly  to  be  regretted  that  Dr.  Wilde  has 
seen  fit  to  prosecute  his  claims  to  scientific  distinc- 
tion in  the  law  courts.  His  reputation  as  a  scientist 
was  and  always  will  be  high — nothing  could  detract 
from  that.  He  has  rendered  real  and  valuable 
service  to  the  electrical  industry  bv  bis  researches 
in  the  field  of  electrical  science,  for  which  every 
member  of  this  great  and  grownig  industry  respects 
him.  But  it  is  absurd  for  him  to  lay  claim  to  a 
universal  reputation  of  being  "the  inventor  of  the 
dynamo,"  as  well  as  to  sav  that  Faraday  never  used 
an  electromagnet  but  onlv  permanent  magnets  of 
steel,  while  his  ("Dr.  Wilde's)  great  invention  con- 
sisted in  substituting  an  electromagnet.  Without 
doubt,  he  was  the  inventor  of  a  dynamo,  and  he 
applied  the  use  of  a  dynamo  to  new  processes,  but 
it  doe?  not  detract  in  the  least  from  his  reputation 
to  say  that  other  nersons  have  also  invented  dynamos. 
Even,  however,  if  Professor  Thompson  did  not  give 
him  all  the  credit  he  deserved,  that  is  no  reason  why 


lie  should  bring  an  action  for  libel.  As  Lord  Jus- 
lice  Romer  remarked :  "If  every  person  who  wrote 
a  book  on  any  particular  matter  was  to  be  sub- 
jected to  an  action  for  libel  because  he  did  not  give 
the  fullest  merit  claimed  by  every  inventor  upon 
that  subject,  nobody  would  ever  be  able  to  write  a 

history  of  science The  courts   would  be 

inundated  with  libel  actions  under  such  circum- 
stances." 

We  have  it  on  good  authority  that  Dr.  Wilde 
has  been  threatening  with  a  similar  action  the  trus- 
tees of  the  Oxford  University  Press  because  of  the 
article  entitled  "Dynamo-electric  Machine"  in  Dr. 
Murray's  new  Oxford  Dictionarv,  and  the  editors 
of  the  "Enc3'clopi'edia  Britannica"  because  of  Haw- 
kins' article  on  the  "Dynamo."  We  trust  that,  as 
Dr.  Wilde's  claims  have  been  practically  laughed 
out  of  court  by  four  of  His  Majesty's  most  eminent 
judges,  he  will  now  cease  his  crusade. 


Superheated  Steam. 

The  subject  of  superheated  steam  is  one  which 
the  designer  of  both  the  reciprocating  engine  and 
the  steam  turbine  should  study  with  care  since  it  now 
presents  about  the  only  feasible  method  of  increasing 
the  low  economy  of  the  steam  engine.  Professor 
Storm  Bull,  head  of  the  department  of  mechanical 
engineering  at  the  University  of  Wisconsin,  at  a 
meeting  of  the  Western  Society  of  Engineers  held  at 
the  society's  rooms  in  Chicago,  November  nth.  pre- 
sented an  interesting  paper  on  this  subject  giving 
some  historical  notes  and  also  the  results  of  many 
tests  made  abroad  and  not  a  few  in  this  country.  A 
brief  summary  of  the  paper  containing  some  of  the 
most  important  points   will   be   found   of   interest. 

The  use  of  superheated  steam  is  not  far  from  75 
years  old.  It  was  realized  by  the  best  authorities  as 
long  ago  as  1830  that  the  principal  loss  of  efficiency 
in  the  steam  engine  was  due  to  the  condensation  of 
the  steam  in  the  cylinder,  and  from  that  time  until 
now  experiments  and  trials  have  been  made  to  ob- 
viate the  difficulty.  The  best  remedy  which  now 
presents  itself  is  the  use  of  superheated  steam.  From 
1S30  to  1850  considerable  interest  seemed  to  attach 
to  the  question  and  much  experimenting  was  done 
along  this  line.  During  the  'so's  and  '6o's  the  princi- 
pal use  that  was  made  of  superheated  steam  was 
for  marine  engines,  and  considerable  application  for 
it  was  found  in  this  kind   of  work. 

The  advent  of  the  compound  engine  and  the  high 
pressures  which  were  then  just  coming  into  use  were 
somewhat  of  a  drawback  to  the  use  of  superheat, 
for  these  two  factors  so  greatly  increased  the  effi- 
ciency of  the  steam  engine  that  little  attention  was 
paid  to  the  superheating  of  the  steam.  But  now 
about  the  limit  has  been  attained  in  the  pressures  to 
be  used,  and  superheat  therefore  is  the  last  resort 
for  increasing  the  economy. 

There  are  two  principal  arrangements  of  the  super- 
heater with  respect  to  the  boiler  now  in  common 
use.  The  usual  one  is  to  install  the  coils  of  the 
superheater  in  the  boiler  setting  proper.  The  second 
method  is  to  install  a  separate  furnace  for  the  coils. 
Ordinary  flange  joints  or  couplings  for  the  coils  are 
impracticable,  due  to  the  high  temperatures  and  the 
best  arrangement  of  the  steel  piping  is  to  have  it 
bent  into  coils  similar  to  the  ammonia  coils  in  an  ice 
machine. 

The  economy  resulting  from  the  use  of  super- 
heaters has  been  demonstrated  by  hundreds  of  tests 
and  the  results  of  some  of  these  trials  are  interesting 
to  note. 

In  a  series  of  tests  made  by  Professor  Schroeter 
of  Munich  in  1895  on  a  7:;-horsepower  engine  using 
superheated  steam,  some  astonishing  results  were 
obtained.  The  consumption  of  steam  was  only  10.4 
pounds  per  indicated  horsepower  per  hour,  and  the 
consumption  per  brake  horsepower  per  hour  was 
only  12.3  pounds — the  engine  developing  75  horse- 
power. The  amount  of  coal  used  was  only  1.3 
pounds  per  indicated  horsepower  per  hour.  A  series 
of  tests  was  made  on  a  small  Schmidt  engine  by 
Professor  Ripper  of  England  in  i8g6  using  saturated 
steam  and  steam  of  different  degrees  of  superheat. 
The  pounds  of  steam  used  per  indicated  horsepower 
per  hour  ranged  from  39.33  to  17.58  for  steam  of 
zero  degrees  superheat  to  steam  of  306  degrees  su- 
perheat, respectively,  showing  a  great  gain  in  econ- 
omy. 

Tests  have  also  been  made  to  determine  the  effect 
of  the  cutoff  in  the  case  of  saturated  steam  and  with 
superheated  steam.  The  tests  show  that  cutoff  has 
very  much  less  effect  on  the  economy  of  an  engine 
when  running  with  superheated  than  when  running 
with  saturated  steam. 

It  is  a  well-known  fact  that  one  of  the  principal 
losses  of  energy  in  a  steam  engine  is  the  interchange 
of  heat  between  the  steam  and  the  cylinder  walls. 
This  interchange  of  heat  does  not  take  place  if  the 
cylinder  walls  are  dry  as  they  are  in  the  case  of 
superheated  steam.    It  is  this  condensation  of  moist- 


ure on  the  comparatively  cool  cylinder  walls  during 
admission  that  causes  a  great  loss  of  energy  in  the 
use  of  saturated  steam,  wdiile  with  the  use  of  su- 
perheated steam  condensation  oftentimes  does  not 
take  place  until  far  along  in  the  expansion. 

In  another  series  of  tests  made  by  Professor 
Schroeter  upon  a  2SO-horsepower  compound  steam 
engine  in  Ghent,  Belgium,  which  shows  the  highest 
economy  of  any  engine  ever  tested,  it  was  ascer- 
tained that  the  actual  gain  in  the  economy  due  to  a 
superheat  of  204.4  degrees,  based  on  equivalent  con- 
sumption, was  13.3  per  cent.,  and  for  310.9  degrees 
was  26  per  cent.,  which  is  a  remarkable  showing. 
By  equivalent  consumption  of  steam  is  meant  the 
reduction  of  the  number  of  pounds  of  superheated 
steam  to  the  equivalent  number  of  pounds  of  satu- 
rated steam  at  the  same  pressure,  made  on  the  basis 
of  heat  units. 

To  gain  the  highest  degree  of  efficiency  in  the 
future  it  will  be  necessary  to  build  boilers  to  produce 
a  high  degree  of  superheat  and  to  design  engines 
which  can  work  under  such  temperatures.  Accord- 
ing to  the  laws  of  thermo-dynamics,  it  would  be 
possible  with  1,700  degrees  superheat  to  obtain  an 
efficiency  in  the  neighborhood  of  80  per  cent.  But 
of  course  any  such  results  are  out  of  the  question 
with  any  apparatus  now  possible  to  build. 


Opening  of  Joliet-Plainfield  Electric 
Railway. 

An  event  which  marked  an  epoch  in  the  history  of 
the  village  of  Plainfield,  111.,  was  the  opening  of 
the  Joliet,  Plainfield  and  Aurora  electric  railway,  be- 
tween Joliet  and  Plainfield,  last  Saturday.  The  oc- 
casion was  fittingly  celebrated.  At  2  p.  m.  cars 
arrived  in  Plainfield  to  convey  the  village  officials 
and  business  men  to  Joliet,  where  a  reception  was 
held  in  the  offices  of  the  Chicago  and  Joliet  Railway. 
Plainfield  is  a  village  of  pretty  homes  and  law-abid- 
ing citizens  and  is  supported  by  one  of  the  wealthiest 
farming  communities  in  Illinois.  It  was  in  gala 
attire  to  welcome  the  first  electric  car  on  its  streets. 
At  3:1s  p.  m.  the  party,  accompanied  by  railway  and 
city  officials  of  Joliet,  returned,  and  in  the  large  hall 
of  the  Masonic  Temple  a  reception  and  banquet  fol- 
lowed. Mayor  U.  S.  G.  Blakely,  editor  and  post- 
master of  Plainfield,  delivered  a  happy  address  of 
welcome,  in  which  he  said  that  Plainfield  was  74 
years  of  age  and  was  the  mother  of  Chicago  and 
the  grandmother  of  Joliet.  It  has  one  steam  road, 
the  Elgin,  Joliet  and  Eastern,  known  as  Chicago's 
outer  belt  line.  Those  who  responded  to  toasts  were 
Alderman  O.  N.  Platts,  Dr,  D.  W.  Jump,  J.  W. 
Prescott,  John  Sonntag  and  Charles  Gaylord  of 
Plainfield  and  Messrs.  F.  E,  H.  A.  and  Lee  D. 
Fisher  of  Joliet. 

The  Joliet-Plainfield  portion  of  the  line  is  nine 
miles  long,  following  the  public  highway.  It  was 
built  by  the  Fishef  Construction  Company  for  the 
Joliet,  Plainfield  and  Aurora  Railway,  of  which  H.  A. 
Fisher,  president  of  the  Chicago  and  Joliet  electric 
railway,  is  president;  F.  E.  Fisher,  general  manager, 
and  Lee  D.  Fisher,  engineer.  The  company  has  its 
offices  in  Joliet.  The  cars,  which  are  of  the  four- 
motor,  double-truck  type,  weighing  27  tons  each, 
were  built  by  the  American  Car  Company  of  St. 
Louis,  and  are  equipped  with  all  the  modern  appli- 
ances. They  are  operated  on  the  overhead-trolley 
system  by  power  from  the  sub-station  of  the  Chi- 
cago and  Joliet  line  at  Joliet,  which  derives  its  power 
from  the  Economy  Light  and  Power  Company  of 
Joliet.  When  the  line  has  been  completed  to  Aurora 
a  sub-station  will  be  built  at  Plainfield  to  supply  the 
entire  line. 

The  road  as  far  as  Plainfield  has  cost  anproxi- 
mately  a  quarter  of  a  million  dollars.  The  con- 
struction and  equipment  is  figured  at  $20,000  a  mile, 
but  the  line  complete  will  cost  pretty  close  to  $250,- 
000.  The  line  has  been  constructed  and  opened  for 
traffic  within  si.x  months  from  the  time  that  work 
was  actually  started.  The  extension  on  into  Aurora, 
a  distance  of  14  miles  from  Plainfield,  will  be  taken 
up  now  and  pushed  to  completion  as  quickly  as  pos- 
sible. Mr.  L.  D.  Fisher  says  he  will  have  cars  run- 
ning into  Aurora  by  June  i,  1904.  Hourly  service 
will  be  given  on  the  Joliet-Plainfield  line  on  week 
days  and  a  half-hour  sersdce  on  Sundays.  The  fare 
for  the  round  trip  will  be  35  cents,  20  cents  one  way. 

The  completion  of  the  line  to  Aurora  will  complete 
a  belt  of  electric  railways  through  a  most  interesting 
section  of  the  state.  It  is  planned  to  arrange  a 
summer  excursion  trip  over  the  lines  of  the  various 
roads  included  in  this  belt.  The  route  will  be  west 
from  Chicago  over  the  Aurora,  Elgin  and  Chicago 
line  to  Elgin,  then  south  on  the  Aurora,  Elgin  and 
Southern  to  Aurora  and  Yorlcville.  From  Aurora 
the  new  line  will  be  taken  to  Joliet,  and  back  to  Chi- 
cago over  the  Chicago  and  Joliet  line.  It  is  hoped 
to  carry  this  plan  into  effect  next  summer. 
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Steam  Records.' 

By  George  Hayler,  Jk. 
Every  central  station  has  some  system  of  records, 
in  some  cases  perhaps  crude  and  in  others  extremely 
elaborate,  yet  serving,  each  in  its  way,  to  cover  the 
daily  operation  of  the  plant,  with  the  object  in  view 
of  keeping  track  of  the  cost  of  production. 

Much  time  and  effort  have  been  expended  by  the 
engineering  departments  of  the  larger  electric  com- 
panies in  developing  systems  of  records,  covering 
the  physical  operation  of  their  respective  plants, 
and,  thanks  to  the  interest  displayed  at  electrical 
conventions  by  the  various  members  and  through 
the  explanation  of  their  views  and  methods,  these 
systems  have  become  in  a  measure  uniform,  and  it 
is  altogether  likely  that  they  will  be  found  pretty 
much  the  same  among  the  larger  stations  all  over 
the  United  States.  It  is  entirely  due  to  the^  intel- 
ligent study  of  these  records  and  the  application 
of  the  knowledge  derived  therefrom  that  the  cost 
of  producing  electric  energy  has  reached  the  almost 
incredibly  low  figure  quoted  by  some  of  the  larger 
central   stations.  .     . 

With  the  smaller  companies,  however,  this  is  dif- 
ferent, and  among  the  personnel  of  the  average  sta- 
tion the  question  of  keeping  records  is  the  least  of 
their  troubles.  This  is  not  as  it  should  be,  and 
although  it  is  impractical  and  perhaps  utterly  use- 
less to  attempt  to  keep  an  elaborate  system  of  station 
records  in  a  small  plant,  yet  there  arc  some  items 
of  expense  which  must  be  kept  closely  in  mind,  and 
to  do  this  intelligently  a  systematic  and  accurate 
record  of  each  day's  operations  must  be  made. 

The  cost  of  operating  a  steam  plant  may  be  roughly 
divided   as    follows: 

Fuel.  Oil  and  waste. 

Labor.  Repairs. 

Water.  Sundries. 

Of  all  these  items,  fuel  is  perhaps  the  greatest 
and  receives  the  least  attention.  The  management 
of  a  small  station  is  usually  niggardly  in  the  matter 
of  wages,  and  a  five-dollar  raise  in  the  salary  of  a 
fireman  is  an  event  of  some  importance  and  worthy 
of  the  attention  of  the  board  of  directors;  yet  this 
same  man  handles  coal  monthly  perhaps  to  the  value 
of  from  five  to  10  times  his  salary,  and  five  dollars' 
worth,  more  or  less,  would  be  something  too  trivial 
to  take  notice  of,  and  in  most  stations  impossible 
of  detection. 

The  amount  of  money  expended  for  fuel  each 
month  is  dependent  upon  a  number  of  considerations, 
and  in  order  that  a  close  check  may  be  kept  on  this 
one  great  item  of  the  cost  of  production,  a  system 
of  records  consistent  with  the  size  of  the  steam 
plant  should  be  maintained. 

The  efficiency  of  the  steam  engine  depends  very 
largely  upon  its  proper  adjustment  for  the  work  to 
be  performed  and  the  steadiness  with  which  it  is 
supplied  with  dry  steam.  Indicator  cards  should  be 
taken  from  time  to  time,  to  make  certain  that  the 
valves  are  tight  and  properly  adjusted.  This  is  a 
comparatively  simple  matter  and  will  often  bring 
to  light  the  cause  for  an  excessive  use  of  steam. 
Of  course,  in  large  plants  this  is  done  periodically, 
but  many  smaller  stations  never  owned  an  indicator, 
and  would  not  know  how  to  use  it  if  they  had  it. 

A  record  should  be  kept  of  the  steam  pressure, 
either  with  a  recording  steam  gauge  or  by  entries 
on  the  daily  log.  It  is  well  to  have  several  gauges 
located  in  different  parts  of  the  plant,  so  that  they 
may  be  easily  seen  by  both  the  engineers  and  fire- 
men. The  steam  pressure  should  be  varied  accord- 
ing to  the  load  on  the  engine.  This  is  especially 
true  in  small  plants,  where  it  is  impossible  to  divide 
the  load  among  a  number  of  units. 

Records  should  be  maide  of  the  time  of  stopping 
and  starting  engines,  the  number  of  hours  run  by 
each,  and  these  figures  compared  with  the  electric 
load  curve  for  the  same  period  of  time.  It  will  be 
found,  perhaps,  that  too  many  engines  are  being 
run  for  the  work  performed,  and  every  hour  an  en- 
gine  runs   unnecessarily   is    so   much   loss. 

By  a  little  study  of  the  load  curve  it  will  perhaps 
be  found  that  on  certain  nights  the  load  is  greater, 
and  these  changes  will  happen  almost  periodically 
for  months  at  a  time.  If  the  engineering  force  is 
advised  of  this,  so  that  it  may  know  what  to  expect 
in  the  way  of  a  load,  it  will  save  firing  boilers  un- 
necessarily and  leave  engines  standing  idle  that 
might  otherwise  be  put  into  service  when  not  needed. 
I  have  noticed  in  some  large  isolated  plants  large 
blackboards  in  the  engine  room  on  which  are 
posted  each  day  any  extra  lighting  that  will  have 
to  be  taken  care  of.  This  is  a  great  help,  and  will 
save   money    and    annoying   temporary   overloads. 

Boiler  efficiency  is  influenced  by  a  multitude  of 
conditions,  and  it  is  here  that  the  most  serious  leak- 
age in  the  expense  account  is  to  be  met  with.  The 
most  serious  sources  of  waste  in  the  fireroom  are: 

Improper  methods  of  firing. 

Firing  too  many  boilers  for  the  load. 

Coal  that  is  too  expensive  for  the  work  demanded 
from  it. 

Dirty  boilers. 

Cold   feed   water. 

Leaks. 

The  average  fireman  has  two  objects  in  view ;  tJie 
one  to  keep  a  sufficient  head  of  steam  and  the  other 
to  keep  plenty  of  water  in  his  gauge  glasses.     Tlie 

I.  A  paper  read  before  the  Ohio  Electric  Light  Association  at 
Coluinbus.  Ohio.  October  14,  i0O3.  The  author. is  manacor  or  the 
Van  Wort  Gas,  Electric  and  Power  Company,  Van  Wert,  Oliio, 


idea  that  he  is  burning  money,  and  lots  of  it,  never 
enters  his  mind.  He  does  his  work  in  the  easiest 
way  possible,  and  the  company  pays  the  bills. 

There  are  as  many  different  ways  of  firing  as  there 
are  firemen,  but  there  is  only  one  way  suited  to  each 
individual  steam  plant.  Some  of  the  larger  sta- 
tions keep  track  of  the  individual  performance  of 
their  firemen  by  the  aid  of  various  records  and  de- 
vices, and  among  the  latter  a  system  of  testing 
the  composition  of  flue  gases  from  each  boiler 
breeching  is  both  interesting  and  valuable,  and, 
where  the  expense  will  warrant  its  use,  an  almost 
certain  method  of  detecting  waste.  It  is  impractical, 
however,  for  small  plants,  and  the  only  recourse  is 
by  a  study  of  records,  to  determine  on  the  best 
method  of  handling  the  grade  of  coal  being  used, 
and  then  instructing  the  firemen  accordingly. 

In  a  lighting  plant,  where  the  load  is  likely  to 
vary  rapidly,  there  is  a  tendency  to  keep  more  Ijoil- 
ers  in  service  than  are  necessary.  This  is  largely 
due  to  an  effort  on  the  part  of  the  firemen  to  make 
their  work  an  easy  task,  and  the  result  is  that  for 
a  large  share  of  the  time  the  grates  are  bare  and 
a  considerable  column  of  air  simply  passes  through 
the  furnace  and  flues,  absorbing  heat,  and  wasting 
fuel  at  a  tremendous  rate.  This  is  something  which 
should  be  watched  carefully,  and  it  can  only  be 
done  by  keeping  a  record  of  the  boilers  in  service, 
and  the  hours  run  by  each,  and  then  making  an 
intelligent  comparison  with  the  station  load  curve 
for  the  same  period. 

Burning  coal  of  a  grade  too  good  for  the  work 
demanded  of  it  is  another  source  of  waste.  The 
cheapest  coal  is  the  one  which  supplies  the  greatest 
amount  of  heat  units  for  the  least  amount  of  money, 
and  not  the  one  that  will  make  the  least  amount 
of  work  for  the  firemen.  Coals  should  be  tested 
to  discover  which  grades  are  cheaper.  Because  one 
station  burns  a  certain  grade  of  coal  economically 
is  no  reason  why  the  same  should  hold  good  in 
another  plant  operating  under  different  conditions. 
Tlie  cost  of  coal  depends  largely  on  the  freight  rate, 
and  since  it  costs  no  more  to  haul  a  ton  of  good 
coal  than  a  ton  of  slack,  there  may  be  a  dividing  line 
hevond  wdiich  it  would  pay  to  use  the  better  grades 
although  they  cost  more  monev  per  ton.  There  is 
only  one  way  of  determining  this,  however,  and  it 
is  to  make  careful  comparison  of  the  amount  of 
work  done  bv  each  coal  in  a  snecified  time.  The 
chances  are  that  the  engineering  force  will  be  preju- 
diced against  the  use  of  cheaper  grades  of  fuel,  but 
it  is  not  wise  to  rely  too  much  on  their  opinion 
of  the  heating  value  of  a  coal. 

Coal  should  be  weighed  by  each  fireman  on  his 
run.  Water  should  also  be  measured  bv  a  meter. 
These  records  should  be  compared,  and  while  the 
results  will  only  approximate  the  evaporation,  they 
will  serve  as  a  check,  and  if  one  fireman  is  evap- 
orating more  water  than  another  for  a  like  amount 
of   coal,   there  is   something  wrong. 

Boilers  should  be  washed  periodically,  flues 
cleaned,  dust  removed  from  combustion  chamber, 
and  a  record  made  of  same,  both  on  the  daily  log 
and  by  chalking  the  date  on  the  boiler  front. 

Feed-water  temperatures  should  be  kept  daily,  and 
any  undue  variation  investigated  at  once. 

Coal  can  be  easily  weighed,  even  in  the  smallest 
station,  and  if  it  is  not  done  every  day,  it  can  be 
done  for  several  days  at  a  time  each  month,  and 
an  idea  thus  obtained  as  to  what  is  being  done  in 
the  fireroom. 

Water  can  be  measured  conveniently  by  a  meter 
adjusted  for  the  average  temperature  of  the  feed 
water.  The  meter  can  be  easily  checked  from  time 
to  time  by  the  aid  of  an  ordinary  barrel  and  a  pair 
of  scales,  and  a  correction  made  for  any  constant 
error. 

The  number  of  boilers  should  be  carefully  propor- 
tioned to  the  load,  and  only  enough  kept  in  service 
to  permit  the  firemen  to  maintain  a  proper  head  of 
steam  by  the  exercise  of  care  and  attention  in  keep- 
ing his  fires  as  -they  should  be.  This  will  prevent 
careless  firing,  and  the  consequent  use  of  much  un- 
necessary coal,  both  during  the  run  and  in  heating 
up    useless    furnaces    and    boiler    shells. 

The  problem'  of  evenly  dividing  the  labor  of  op- 
erating a  station  among  one's  engineering  force  is 
one  that  requires  a  good  deal  of  thought  and  diplo- 
macy in  solving.  It  will  be  simplified  greatly,  how- 
ever, if  there  are  at  hand  records  showing  the  num- 
ber of  hours  worked  by  each  man,  the  amount  of 
coal  .handled  during  that  period,  the  load  on  the 
station,  etc.  Men  get  jealous  of  each  other,  and 
each  thinks  the  other  has  the  easiest  time  of  it. 
A  few  cold  figures  will  do  more  to  dispel  ideas  of 
mistreatment  from  their  minds  than  whole  days 
of  arguing. 

Oil  and  waste  are  no  very  important  items  in 
the  expense  account,  but  all  the  oil  which  is  used 
goes  somewhere,  most  likely  on  to  the  floor  and 
belts,  and  it  is  well  to  cut  the  quantity  used  as  much 
as  is  possible.  Just  why  one  man  needs  twice  the 
oil  to  do  the  same  amount  of  work  as  another  is  a 
problem,  but  the  trouble  can  perhaps  be  located  by 
a  careful  study  of  the  daily  record.  A  good  oil 
filter  is  an  excellent  investment.  When  I  say  a 
good  one,  I  mean  one  that  will  do  something  more 
than  strain  out  flies  and  bugs.  It  is  surprising  how 
the  oil  consumption  will  decrease  when  men  find 
(hat  they  are  being  watched,  and  with  how  much 
more  care  they  will  save  oil  that  has  been  used  if 
they  have  some  device  for  putting  it  into  shape 
where  it  can  be  safely  used  again  without  danger 
of  stopping  cups  and  oil  guides. 


Packing  is  another  small  item,  but  when  engines 
and  pumps  have  to  be  packed  too  often,  something 
is  wrong.  It  may  be  the  packing,  and  it  may  be 
something  else.  A  record  will  help  very  materially 
in  deciding  just  what  is  best  to  buy. 

Repairs  form  an  item  which  must  not  be  over- 
looked, and  when  repair  bills  on  a  piece  of  machin- 
ery commence  to  assume  too  large  proportions  it 
is   well    to   consider    something   new. 

To  sum  up,  I  would  suggest  that  for  a  small  or 
medium-sized  plant  a  daily  record  be  made  up  as 
follows : 

The  names  of  engineers  and  firemen  on  duty,  with  the 
hours  worked  by  each. 

Readings  of  the  switchboard  instruments,  giving  approxi- 
mately the  load  in  kilowatts  each  hour  from  which  a  load 
curve   may  be   plotted. 

The  number  of  engines  in  service,  and  the  hours  run  by 
each. 

The  number  of  boilers  in  service,  and  the  hours  run. 

The  amount  of  coal  burned  by  each  fireman  or  group  of 
liremeii  during  a  stated  period.  Total  coal  burned  in  24 
hours. 

The  amount  of  water  pumped  into  the  boilers  during  the 
same  time. 

The  approximate  evaporation  figured  from  this  data. 

Steam   pressure   at   stated   intervals. 

Temperature   of   feed   water. 

Temperature  and   weather. 

Amount  of  cylinder  oil  used  by  each  engineer. 

Amount  of  engine  oil  used  by  each  engineer. 

Amount  of  waste  and  packing  used  by  each  engineer. 

Some  space  should  be  left  on  report  sheets  for  "Remarks," 
records  o£  trouble  and  such  other  items  as  might  suggest 
themselves   from   time    to   time. 

It  is  very  little  trouble  for  the  station  force  to 
keep  a  systematic  record  of  this  kind.  It  serves  a 
useful  purpose,  in  that  to  get  the  data  required  pe- 
riodical inspections  must  be  made  of  one  thing  and 
another,  and  the  engineer  and  firemen  thus  often 
notice  things  that  might  otherwise  be  neglected.  A 
careful  study  of  the  daily  sheets  will  prove  pro- 
ductive of  many  ideas  for  betterment,  and  they  are 
always  a  valuable  record  to  look  back  to  for  the 
thousand  and  one  little  things  that  one  wishes  to 
known  concerning  the  operation  of  the  station. 


Electric  Lights   for  Christmas   Trees. 

The  trouble  encountered  in  wiring  a  Christmas  tree 
for  incandescent  lamps  has  heretofore  been  the  only 
drawback  to  their  use.  To  remedy  this,  the  General 
Electric  Company  has  prepared  an  outfit  of  sockets 
and  cords  connected  and  completely  made  up,  ready 
for  immediate  use.  The  cord  is  simply  draped  over 
the  tree,  the  lamps  placed  in  their  sockets,  the  con- 
necting plug  attached  to  the  nearest  electric  fixture 
and   the    current  turned   on.     All   the  lamps   are  in- 


ELECTRIC    LIGHTS    FOR    CHRISTMAS   TREES. 

stantly  lighted  and  burn  without  further  attention  as 
long  as  desired.  The  outfit  is  light  and  flexible, 
thoroughly  well  constructed,  and  is  said  to  be  "fool- 
proof." Each  regular  outfit  comprises  about  50  feet 
of  flexible  cord,  with  tiny  sockets,  arranged  in  three 
branch  festoons,  and  28  one-candlepower  miniature 
Edison  lamps  in  plain  and  colored  bulbs,  sufficient 
for  the  average  Christmas  tree.  The  outfit  is  neatly 
packed  in  a  handsomely  decorated  wooden  box,  and 
forms  an  appropriate  Christmas  gift  for  any  house- 
hold containing  children.  Special  outfits  containing 
a  larger  number  of  sockets  for  large  trees  can  be 
furnished  when  desired.  The  outfit  is  of  value  not 
only  for  Christmas  trees,  but  also  for  general  house 
decoration — upon  the  table,  about  the  walls  or  around 
columns,  over  the  balustrade  or  from  chandeliers — 
at  all  times  and  seasons.  An  outfit  lasts  for  years 
and  can  be  used  repeatedly  with  no  trouble  or  further 
expense. 


A  recent  writer  says :  "America  has  many  of 
the  greatest  things  in  the  world,  and  many  of  the 
worst,  among  the  latter  of  which  are  our  tele.graph, 
postal  and  express  systems  and  our  street  pavernents. 
It  may  be  that  our  railways  will  enter  this  list  if 
we  do  not  keep  pace  with  the  rapid  progress  now 
being  made  abroad." 
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The  Manufacture  of  Incandescent 
Electric  Lamps.' 
By  G.  R.  Bukglehaus. 

The  manufacture  of  incandescent  electric  lamps 
was  for  some  time  a  secret  process,  but,  owing  to 
tlie  rapidly  increasing  number  of  factories,  informa- 
tion in  regard  to  the  processes  and  chemicals  used, 
except  in  a  few  instances,  is  readily  given  by  the 
manufacturers.  The  industry  is,  of  course,  rela- 
tively new,  and  the  continually  increasing  uses  and 
requirements  of  the  business  are  rapidly  developing 
new  methods,  processes  and  products.  For  instance, 
where  the  filaments  were  originally  cut  and  formed 
by  hand  from  bamboo,  then  made  from  wood-pulp, 
the  present  method  consists  of  making  a  solution 
of  common  absorbent  cotton  and  zinc  chloride  which 
is  ejected  into  wood  alcohol,  this  giving  the  filament 
in  its  original  form.  The  general  process,  in  brief, 
is  as  follows : 

The  glass  bulbs  are  received  from  the  glass  fac- 
tories and  provided  with  a  long  tube  at  the  large 
end  and  an  opening  or  "neck"  to  receive  the  "mount" 
at  the  smaller  end.  The  mounts  are  received  in 
the  form  of  a  short  open  tube,  one  end  of  which  is 
melted  and  molded  so  as  to  form  a  "collar"  or 
flange,  which  will  fit  the  "mouth"  at  the  "neck"  of 
the  globe. 

Two  copper  wires  with  platinum  tips  are  then 
sealed  in  the  tube  end  of  the  mount  by  melting  the 
glass  tube,  thus  closing  up  the  opening.  The  plati- 
num tips  pass  through  the  glass,  as  by  the  use  of 
tins  metal  which  expands  with  heat  in  the^  same 
proportion  as  the  glass,  cracking  of  the  glass  is  pre- 
vented and  air  is  not  permitted  to  pass  into  the 
finished  lamp  on  account  of  shrinkage  of  the  metal. 
The  mount  is  then  ready  for  the  filament,  which  is 
to  be  cemented  to  the  platinum  tips. 

In  a  detached  room  the  filaments  are  made  by 
putting  absorbent  cotton  into  glass  bulbs,  contain- 
ing a  solution  of  zinc  chloride,  and  this  is  heated  in 
a  water  bath  to  facilitate  the  dissolving  process. 
When  the  solution  arrives  at  the  proper  point,  it  is 
placed  in  an  open  vessel  of  wood  alcohol  and  forced 
directly  into  the  alcohol  by  air  pressure  in  the  bulb. 
This  produces  the  filament  in  a  solidified,  white 
thread-like  form.  and.  after  it  is  dried  and  cut  into 
the  desired  lengths  it  is  taken  to  the  carbonizing 
furnaces.  The  white  filament  is  coiled  on  a  carbon 
form  to  give  it  the  desired  final  spiral  form  and  put 
with  powdered  carbon  into  an  enclosed  receptacle 
where  it  is  subjected  to  heat  of  about  4.000°  F. 
for  from  38  to  40  hours,  and  when  removed,  it  is 
thoroughly  carbonized  and  of  a  dull  black  color. 
From  this  process  it  is  taken  to  the  factory  for 
"flashing."  which  consists  of  passing  an  electric  cur- 
rent through  the  filament  in  the  presence  of  hydro- 
carbon vapor.  The  apparatus  used  consists  of  a 
glass  bottle  containing  about  two  quarts  of  gasoline. 
which  is  placed  into  a  slightly  heated  water  bath. 
A  rubber  tube  passes  from  the  bottle  to  a  vacuum 
vessel  which  contains  the  carbonized  filament  held 
by  metal  clamps  connected  with  a  heavy  electric  cur- 
rent. The  current  is  passed  through  the  filament, 
bringing  it  to  incandescence,  and  the  gasoline  vapor 
passed  into  the  vacuum,  the  vapor  being  broken 
down  and  a  black  metallic-appearing  coat  of  hydro- 
carbon deposited  on  the  filament.  This  gives  the 
filament  in  its  final  brittle  form,  and  it  is  then  ce- 
mented to  the  platinum  wires  of  the  mount  by  hand, 
a  carbon  paste  being  used.  The  old  process  of  ce- 
menting, used  until  recently,  consisted  of  dipping 
the  filament  into  an  open  vessel  of  gasoline,  and  then 
passing  through  it  a  heavy  electric  current.  The 
hazard  eradicated  by  using  the  new  method  can  be 
readily  appreciated. 

After  heating  the  mount  in  an  oven  to  dry  thor- 
oughly the  cement,  and  similarly  treating  the  glass 
bulbs  to  remove  any  possible  moisture,  the  two  parts 
are  placed  together  on  a  rack,  the  neck  of  the  bulb 
and  the  collar  of  the  mount  being  heated  by  a  flame 
and  fused  together  by  hand,  thus  thoroughly  en- 
closing the  bulb  except  for  the  aperture  and  tube 
at  the  large  end.  It  is  then  taken  to  the  finishing 
table,  where  the  long  tube  at  the  end  of  the  bulb  is 
connected  with  the  vacuum  pumps  and  the  small 
copper  wires  extending  from  the  base  or  mount  are 
connected  with  an  electric  current.  The  current  is 
turned  on  and  the  air  pumped  out  of  the  bulb.  At 
first  the  filament  gives  off  a  bluish  or  purple  light, 
but  as  the  vacuum  is  increased  the  light  clears. 
When  the  required  vacuum  is  obtained,  the  light 
given  oflt  is  like  that  of  the  finished  lamp.  To  ob- 
tain more  nearly  a  perfect  vacuum,  a  secret  chemical 
combination  is  used,  which,  however,  contains  a 
slight  amount  of  shellac.  The  base  of  the  tube  is 
then  fused  and  drawn,  closing  the  lamp  and  leaving 
the  point  which  always  remains  on  the  finished 
lamps.  All  that  remains  from  this  point  is  to  ce- 
ment on  the  metal  base,  after  which  the  lamp  is 
again  dried  in  an  oven  and  then  removed  to  the  test- 
ing tables. 

In  the  testing  department  the  lamps  are  tried  for 
any  existing  defects,  and  the  strength  or  candle- 
power  measured.  "Spotted"  carbons  soon  cease  to 
give  a  light  under  high-voltage  current;  a  bulb 
from  which  the  air  has  not  been  sufficiently  removed 
gives  a  bluish  light,  and  one  which  leaks  air  gives  a 
purple  light  when  connected  with  an  induction  coil. 

From  the  testing  department  the  lamp  goes  to  the 
packing  room,  unless  "frosted"  lamps  are  desired. 
The  general  method  of  frosting  consists  of  dipping 

I.  From  (he  quarterly  bullelin  of  the  committee  on  special 
hazards  and  fire  records  of  the  National  Fire  Protection  Associa- 
tion. 


the  bulb  in  "white"  acid,  which,  although  giving 
the  best  results,  is  objectionable,  as  it  causes  serious 
sores  on  the  hands  of  the  operators.  The  acid  con- 
sists of  a  strong  solution  of  hydrofluoric  acid  with 
ammonium  carbonate,  and  is  kept  in  leaden  vessels, 
as  that  is  the  only  common  metal  or  substance  not 
attacked  by  the  acid.  The  other  process  consists  of 
blowing  sand  against  the  bulbs  under  heavy  pres- 
sure, this  giving  a  more  uneven  effect,  but  being  a 
more  economical  process,  and  without  the  objection- 
.able  feature  of  the  acid. 

A  method  of  reclaiming  old  lamps  with  broken 
filaments  is  now  used,  and  consists  of  cutting  a  hole 
in  the  large  end  of  the  bulb,  through  which  the  old 
filament  is  removed  and  the  new  one  inserted  and 
cemented  by  hand,  this  requiring  expert  work.  A 
glass  tube  is  then  fused  to  the  end  of  the  bulb  en- 
closing the  hole,  the  air  drawn  off  and  the  bulb 
sealed  as  in  the  above  process.  After  buffing  the 
bulb,  which  practically  removes  all  evidence  of  re- 
using the  lamp,   the  testing  is   done  as   above. 

The  [fire]  hazards  of  the  processes  are  numerous 
and  serious,  and  consist  'mainly  of  those  incidental 
to  the  glass-blowing  and  fusing,  and  the  network 
of  high-voltage  electric  wiring,  resistance  coils  and 
transformers,  testing  wires  and  other  electrical  ap- 
paratus. 

Numerous  gas  flames  or  Bunsen  burners  are  used, 
the  gas  being  generally  obtained  from  the  public 
plants ;  in  some  cases,  however,  for  economy  or 
where  public  gas  plants  do  not  exist,  the  factories 
use  automatic  gasoline-gas  machines.  These,  gen- 
erally speaking,  consist  of  tanks  containing  gasoline 
through  which  hot  air  is  passed  and  forced  under 
pressure  to  the  burners.  As  74  degrees  gasoline  is 
generally  used,  the  hazard  is  somewhat  diminished, 
but  such  systems  are,  of  course,  objectionable. 
With  good  care  and  with  systems  installed  accord- 
ing to  the  requirements  of  the  National  Board  of 
Fire  Underwriters,  but  small  trouble  should  be  ex- 
perienced from  them.  The  use  of  rubber  connec- 
tions is  necessary,  but  care  should  be  taken  that  cut- 
off valves  are  provided  before  any  rubber  connec- 
tions that  may  exist,  as  the  danger  of  a  leak  in  the 
rubber  tubing  is  obvious.  Gas  flames  should  be  on 
asbestos,  and  have  ample  clearance  from  woodwork 
or    inflammable    material    in    all    directions. 

High  voltage,  about  1,000  volts,  is  used  in  these 
factories,  and  numerous  inside  transformers  and  re- 
sistance coils  are  used  to  reduce  the  current  to  the 
required  voltage  at  the  various  points  in  the  process. 
Although  this  is  a  seriously  objectionable  feature, 
the  hazards  are  generally  well  understood  and  ap- 
preciated and  the  proper  precautions  taken.  The 
nature  of  the  business  requires  the  presence  of  elec- 
trical experts.  A  thorough  inspection  of  the  wiring 
should  be  made,  ascertaining  whether  the  proper 
bushings  and  insulations  are  installed,  and  every 
precaution  taken  to  insulate  thoroughly  the  trans- 
formers. 

In  the  smaller  plants  the  filaments  are  received 
already  prepared  for  "flashing."  Where  the  entire 
filament  is  made,  the  use  of  wood  alcohol  in  open 
vessels  is  required.  This  alcohol,  although  not  vol- 
atile to  a  dangerous  degree,  should  be  in  a  room 
with  no  open  lights,  and  is  a  hazardous  feature  in 
that  it  would  feed  a  flame  once  started  and  cause  a 
rapid  and  serious  conflagration.  The  carbonizing 
furnaces  are  generally  located  in  the  boiler  room  or 
in  a  detached  building.  The  continuous  and  high 
degree  of  heat  required  necessitates  that  the  fur- 
naces have  ample  clearance  from  any  woodwork  or 
inflammable  material.  These  furnaces  and  their 
flues  are  generally  of  brick.  A  slight  hazard  exists 
in  the  presence  of  carbon  dust  used  in  the  carbon- 
izin.g  process,  this  being  liable  to  spontaneous  com- 
bustion under  favorable  conditions,  but  as  only  a 
small  quantity  is  used  and  this  kept  in  the  carbon- 
izing room,  as  a  rule,  the  hazard  is  remote.  The 
flashing  process  as  now  conducted  is  fairly  safe,  as 
but  a  small  amount  of  gasoline  is  used,  and  this  is 
kept  in  an  enclosed  bottle,  the  vapor  being  broken 
down  by  the  electric  current  in  the  vacuum,  and 
the  explosive  quality  to  a  good  extent  removed. 
No  open  lights  should  be  allowed  in  the  vicinity, 
however,  and  an  outside  vent  should  be  provided  to 
allow  of  the  escape  of  any  surplus  vapor  that  might 
exist  after  the  process. 

The  method  of  heating  and  the  arrangement  of 
the  various  ovens  should  be  noted.  The  water 
baths  in  the  filament-making  and  flashing  processes 
are  heated  by  steam  or  electricity,  and  the  hazard 
small.  The  hazard  from  the  white  acid,  used  in 
frosting,  is  remote,  as  the  leaden  carboys  shouM  be 
proof  against  damaere  except  in  case  of  a  serious 
fire,  when  the  release  of  the  acid  would  not  seriously 
increase  the  loss  to  the  plant.  A  large  amount  of 
excelsior  is  used  in  the  packing  department,  and  some 
tissue  paper  for  wrapping.  Care  and  disposition  of 
the  refuse  resulting  should  be  noted,  and  in  the 
best  arranged  factories  this  is  done  in  an  outside 
building  or  warehouse.  In  reclaiming  the  old  bulbs, 
the  buffing  wheel  is  used,  with  its  attendant  hazards. 


Motor-idriven  Gear  Shaper. 

As  a  departure  from  the  usual  form  of  shaping 
machines,  the  Fellows  gear  shaper  presents  some  in- 
teresting features.  The  shaper  differs  from  the 
other  forms  of  gear-cutting  machinery  in  that  it 
replaces  the  rotating  milling  cutter  by  a  reciprocat- 
ing tool  having  the  form  of  a  spur  gear.  The  ma- 
chine, as  seen  by  the  accompanying  picture,  is  pro- 
vided with  individual-motor  drive.  The  only  special 
work  necessary  in  changing  from  belt  to  direct 
drive  was  the  casting  of  a  plate  to  span  the  pillow 
blocks  of  the  regular  driving  gear  to  afford  a  sup- 
port for  the  motor,  and  the  substitution  of  a  sprocket 
wheel  for  the  cone  pulley  used  with  belt  drive. 
With  these  changes,  a  standard  form  has  been  evolved, 
as  shown  in  the  accompanying  illustration.  A  five- 
horsepower  Crocker-Wheeler  semi-enclosed  type 
motor  supplies  the  power,  transmitting  it  with  a  re- 
duction in  speed  through  a  Renold  silent  chain  to 
the  spindle  which  normally  holds  the  cone  pulley. 
The  speed  is  further  reduced  through  either  of  the 
two  regular  gear  combinations  which  are  used  alter- 


MOTOR-DRIVEN    GEAR    SHAPER. 

nately,  making  two  speeds  possible  mechanically. 
In  addition,  the  motor  is  supplied  with  current  on 
the  Crocker-Wheeler  four-wire  multiple-voltage  sys- 
tem, giving  it  six  independent  speeds,  and  with  the 
use  of  resistance,  12  intermediate  ones.  The  upper 
10  of  the  motor's  18  speeds  constitute  its  working 
range,  within  which,  through  the  faster  gear  com- 
bination, it  drives  the  ram  at  from  94  to  45  strokes 
a  minute,  or,  with  the  slower  speed  combination,  43 
to  20.  The  lower  eight  available  motor  speeds  may 
be  used  to  extend  the  range  down  to  six  strokes 
a  minute,  though  20  is  the  minimum  in  ordinary 
practice.  The  machine  is  capable  of  cutting  exter- 
nal gears  up  to  36  inches  in  pitch  diameter  by  five 
inches  face,  and  internal  gears  28  inches  in  pitch 
diameter  by  three  inches  face,  allowing  any  diame- 
tral pitch  up  to  four. 


The  Freeport-Dixon  Electric  Company,  with  prin- 
cipal office  at  Freeport,  111.,  and  a  capital  stock  of 
$50,000,  has  been  incorporated.  It  is  proposed  to 
construct  an  electric  road  from  Freeport,  Stephen- 
son County.  111.,  to  Forreston  and  Polo,  in  Ogle 
County,  and  thence  to  Dixon,  Lee  County.  The 
first  board  of  directors  is  composed  of  O.  T.  Smith, 
F.  W.  Siecke.  W.  A.  Hance,  B.  P.  Hill,  C.  J.  Hil- 
dreth,  R.  P.  Eckert  and  F.  A.  Reed,  all  of  Freeport. 


Food  and    Drink    as    Elements   of    Kilo- 
watt-hour Cost. 

An  amusing  echo  has  just  been  heard  of  the  Con- 
gress of  Electrical  Engineers  held  in  the  North  of 
England  a  few  months  back,  says  Electricity  of 
London.  It  seems  that  in  the  course  of  the  members' 
visit  to  Middlesbrough  they  were  entertained  to 
dinner  by  the  corporation  of  that  town.  The  bill 
for  the  latter,  thanks  to  the  hearty  appetite  engen- 
dered by  an  atmosphere  of  electricity,  was  £50,  and 
at  a  recent  meeting  of  the  electric-light  committee 
of  Middlesbrough  the  electrical  engineer  reported 
that,  on  account  of  the  dinner  expenses,  the  cost  per 
kilowatt-hour  for  the  preceding  12  months  worked 
out  at  2s.  3d.,  as  against  is.  gd.  for  the  preceding 
year.  Some  surprise  was  evinced  by  the  councilors 
present  at  this  method  of  reckoning,  whereby  the 
cost  of  refreshing  the  inner  man  was  entered  as 
electrical  energy  and  charged  for  under  that  head- 
ing. The  engineer  explained,  however,  that  the 
Board  of  Trade  provided  no  special  headings  for 
such  items,  and  that  the  cost  of  the  dinner  had 
consequently  to  be  included  in  the  cost  account. 
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DEVELOPMENT  OF  THE  TELEPHONE   FIELD. 


Milo  G.  Kellogg  Files  Cross-bill  in    Kel- 
logg Stock-ownership  Case. 

The  latest  development  in  the  litigation  relating 
to  the  control  of  the  Kellogg  Switchboard  and  Sup- 
uly  Company  is  the  filing  of  a  cross-bill  by  Milo  G. 
Kellogg,  founder  of  the  company.  As  will  be  re- 
membered by  those  who  have  followed  the  case,  suit 
was  brought  last  June  by  several  minority  stock- 
holders in  the  Kellogg  company  against  the  American 
Telephone  and  Telegraph  Company,  Western  Elec- 
tric Company  and  others  for  the  purpose  of  setting 
aside  the  alleged  unlawful,  or  at  least  inequitable, 
sale  of  the  controlling  share  of  the  Kellogg  stock  to 
the  Bell  interests,  during  the  sickness  and  absence 
of  Milo  G.  Kellogg,  at  which  time  Wallace  L.  De 
Wolf  was  given  a  general  power  of  attorney  for 
him.  According  to  the  minority  stockholders,  dur- 
ing M'r.  Kellogg's  absence  Mr.  De  Wolf  turned  over 
a  large  amount  of  stock  belonging  to  Mr.  Kellogg 
to  the  defendants  unknown  to  the  smaller  stock- 
holders and  also  unknown  to  Mr.  Kellogg  himself, 
thus,  as  the  plaintiffs  assert,  greatly  harming  the 
interests  of  the  Kellogg  company  as  an  Independent 
teleph9ne  manufacturing  company  and  reducing  the 
value  of  their  stock.        i 

Since  Mr.  Kellogg's  return  to  health  he  has  been 
able  to  look  into  the  case  thoroughly  and,  as  a  de- 
fendant in  the  suit,  has  given  an  answer  to  the 
minority  stockholders'  complaint  in  which  he  admits 
all  the  grievances  which  the  plaintiffs  assert,  and 
acknowledges  that  the  sale  of  the  shares  was  made 
without  his  knowledge  or  consent,  and  that  he  de- 
sires again  to  obtain  control  of  the  shares  previously 
owned  by  him  but  has  been  unable  to  do  so  up  to 
this  time. 

After  making  this  answer  to  the  complaint  Mr. 
Kellogg  filed  (on  October  31st)  a  cross-bill  on  his 
own  account  against  the  other  defendants,  which 
places  him  now  with  the  plaintiffs. 

In  the  cross-bill  Mr.  Kellogg  makes  virtciallv  the 
same  complaints  as  the  original  plaintiffs  and  as- 
serts that  the  alleged  sale  was  not  made  known  to 
him  until  about  July  4.  1902,  some  six  months  after 
the  transaction.  When  the  news  was  finally  broken 
to  him  his  health  was  still  in  such  a  state  as  not 
to  permit  of  his  taking  the  matter  up  at  once  and 
filing  suit  against  those  to  whom  the  stock  had  been 
transferred.  However,  Mr.  Kellogg  asserts  that  dur- 
ing the  intervening  time  he  was  doing  his  utmost 
to  bring  about  a  peaceable  settlement  by  which  he 
might  regain  possession  of  his  former  stock,  which 
he  was  unable  to  do.  When  the  suit  was  filed  mak- 
ing him  one  of  the  defendants  he  made  all  haste  to 
file  this  cross-bill  putting  himself  on  the  side  of  the 
question  where  his  interests  and  those  of  the  Kel- 
logg company  lie,   as   he  contends. 

Finally  the  cross-bill  ends  with  the  desire  on  the 
part  of  the  plaintiff  that  the  sale  of  the  stock 
previously  held  by  him  be  declared  illegal  and  that 
the  same  be  returned  to  him  upon  payment  of  the 
price  received  by  the  Kellogg  company  acting  through 
Mr.  De  Wolf  when  the  alleged  sale  was  made. 
Furtherinore  he  desires  that  a  temporary  injunction 
be  issued  against  the  defendants  to  prevent  them 
from  selling  or  disposing  of  the  shares  or  voting 
any  of  them  at  a  meeting  of  the  stockholders  of  the 
Kellogg  company. 

The  "minority  stockholders"  referred  to  are  F.  W. 
Dunbar,  K.  B.  Miller,  F.  J.  Dommerque,  W.  W. 
Dean  and  others.  The  case  is  in  the  Circuit  Court 
of  Cook  County,  before  Judge  Tuley,  and  it  is  ex- 
pected that  it  will  be  argued  on  demurrer  in  a  short 
time. 


Duluth  Telephone  Rates. 

In  several  cities  where  Independent  telephone  com- 
panies are  in  operation  it  has  been  found,  as  the 
service  expanded,  that  the  original  rates  were  too  low. 
Efforts  to  raise  the  rates  are  often  greatly  hampered 
by  the  fact  that  specific  prices  for  service  are  fixed 
by  the  franchise  under  which  the  company  is  operat- 
ing. Duluth  is  a  city  of  this  class,  as  readers  of  the 
Western  Electrician  are  aware.  In  relation  to  the 
latest  developments  there  a  correspondent  writes: 
"Under  the  charter  of  the  city  of  Duluth  a  franchise 
passed  by  the  council  must  be  submitted  to  popular 
vote  if  three  per  cent,  of  the  voters  so  petition.  Such 
a  petition  has  been  filed  on  the  ordinance  granting 
the  Zenith  Telephone  Company  permission  to  in- 
crease its  rates,  changing  to  a  sliding  scale,  based 
on  the  number  of  instruments  in  use.  The  matter 
will  be  voted  on  at  the  city  election  in  February. 
The  change,  if  it  is  approved,  cannot  go  into  effect 
before  July  following,  for  the  new  ordinance  pro- 
vides that  changes  shall  be  made  only  on  January  ist 
or  July  I  St  of  each  year. 


Telephone    News   from    the    Northwest. 

The  new  exchange  of  the  Independent  Telephone 
Company  of  Austin,  Minn.,  is  practically  completed 
and  will  be  ready  for  operation  very  soon.  Work 
is  being  pushed  on  the  country   lines. 

Negotiations  are  about  completed  at  Albert  Lea, 
Minn.,  whereby  the  Albert  Lea  Telephone  Company 
can  make  connections  with  the  rural  lines  without 
violating  its  agreement  with  the  Northwestern  (Bell) 
Telephone  Exchange  Company,  which  provides  that 
it  shall  connect  with  none  but  companies  using  its 
instruments. 

The  Northwestern  Telephone  Exchange  Company 
has  begun  on  conduit  work  at  Sioux  Falls,  S.  E). 
A  new  switchboard  is  en  route  for  that  city  and  will 
soon  be  installed. 

A  telephone  line  is  to  be  extended  from  Akeley, 
Minn.,  to   Badoura,   14  miles. 

A  new  telephone  exchange  with  49  connections 
has  been  put  in  operation  at  Milton,  N.  D. 

The  Claremont  Telephone  Company  of  Claremont, 
Minn.,  has  received  materials  for  the  construction 
of  a  12-mile  extension. 

The  Northwestern  Telephone  Exchange  Company 
has  about  completed  rebuilding  the  local  exchange  at 
Stillwater,  Minn.  New  instruments  have  been  put 
in  place  and  most  of  the  old  wires  have  been  replaced 
by  cables. 

The  Wisconsin  Telephone  Company  will  merge 
the  two  telephone  offices  in  Fond  du  Lac,  Wis.,  be- 
fore December  ist.  The  new  switchboard  and  other 
equipment  for  the  consolidated  office  have  arrived 
and  the  change  will  be  made  as  soon  as  possible. 

The  Lincoln  County  Telephone  Company,  which  is 
composed  of  local  business  men,  will  put  in  a  local 
system  at  Lake  Benton.  Minn. 

The  United  States  Telephone  and  Telegraph  Com- 
pany, which  has  recently  been  granted  a  franchise 
at  Waterloo.  Iowa,  will  spend  $250,000  in  improve- 
ments in  Waterloo  and  vicinity,  it  is  said. 

In  the  case  of  the  Keokuk  (Iowa)  Electric  Railway 
Company  vs.  the  Mississippi  Valley  Telephone  Com- 
pany, the  defendant's  demurrer  was  overruled  and 
the  telephone  company  will  have  to  remove  its  wires 
from  the  street-railwav  poles,  which  the  plaintiff 
claimed  had  been  transferred  to  it. 

The  Iowa  Telephone  Company  has  decided  to  build 
a  line  from  West  Union  to  New  Hampton  and 
Oiarles   City. 

The  Woodbine  (Iowa)  Telephone  Company  has 
increased  its  capital  stock  from  $25,000  to  $50,000. 

The  Bell  Telephone  Company  will  build  a  sub- 
stantial exchange  building  next  vear  at  Winnipeg, 
Man.  The  company  reports  that  the  business  is 
growing  faster  than  material  can  be  procured  for 
the  purpose  of  extensions,  and  as  a  result  applica- 
tions from  many  western  towns  for  exchanges  have 
had  to  be  refused  for  the  present.  R. 


Ohio  Telephone  Notes. 

The  stockholders  of  the  New  Ottawa  County  Tele- 
phone Company  have  re-elected  the  old  board  of 
directors  and  declared  the  usual  semi-annual  divi- 
dend. Homer  Metzger  is  secretary  and  E.  O.  Hark- 
ness  is  president. 

The  Pemberville  Home  Telephone  Company  of 
Pemher\'ille  has  purchased  the  interests  of  the  Brad- 
ner  Telephone  Company  and  will  rebuild  the  plant 
and  install  new  telephones. 

The  West  Manchester  Telephone  Company  has 
been  reorganized  and  the  system  will  be  enlarged  and 
improved.  The  switchboard  capacity  will  be  in- 
creased, and  extensions  wall  be  made  to  the  lines  in 
town    and    in    the   country. 

The  affairs  of  the  Federal  Telephone  Company  are 
progressing  verv  favorably.  The  most  important  re- 
cent deal  was  the  sale  of  $40,000  par  value  of  Lima 
Telephone  preferred  stock  and  $80,000  common  stock 
of  the  same  company.  The  purchasers  constitute  a 
syndicate  known  as  the  Ideal  Construction  Com- 
pany, of  w.hich  A.  W.  Hoge  of  Lima  is  president. 
This  deal  disposes  of  the  Federal's  entire  ownership 
in  the  Lima  company  with  the  exception  of  some 
bonds.  The  Lima  company  has  $100,000  of  pre- 
ferred stock  outstanding,  $150,000  of  common  stock 
and  $118,000  of  five  per  cent  bonds,  and  has  about 
1,000  tclenhones  in  operation. 

The  Middleport  Home  Telephone  Company  of 
Middleport  has  been  incorporated  with  a  capital  of 
$6,000.  H. 


Southeastern  Telephone  Developments. 

The  complete  merger  of  the  telephone  interests  at 
Asheville,  N.  C,  with  the  Bell  company  as  sole 
owner  has  been  completed.  The  Bell  company  will 
take  down  mo.st  of  its  wires  and  will  reorganize  the 
plant  of  the   absorbed  Independent  company. 

The  Bell  Telephone  Company  has  recently  added 
80  additional  drops  to  the  .svstem  at  Winston,  N.  C. 
A  long-distance  line  is  also  being  built  from  Winston 
to  M'tl  Airy.   N.  C. 

The  Southern  Bell  Telephone  Company  has  re- 
cently purchased  the  local  company  at  Fredericks- 
burg, Va.,  and  a  new  plant  will  be  completed.  W.  T. 
Jones  has  been  appointed  manager  of  the  Bell  com- 
pany  at   Fredericksburg. 

The  stockholders  of  the  new  Union  Telephone 
Company  met  recently  at  Monroe,  N.  C,  and  elected 
J.  A.  Austin  general  manager.  Work  on  the  plant 
will  soon  be  commenced. 


Spencer  Henley  of  Newport  News,  Va.,  has  been 
promoted  to  the  position  of  manager  of  the  Southern 
Bell  telephone  interests  in  that  city,  succeeding  Mr. 
Turner,  who  returns  to  the  home  office  in  Richmond. 

L. 


Indiana  Telephone  Items. 

The  City  Council  of  Richmond  has  passed  a  reso- 
lution requiring  the  telephone  and  telegraph  compa- 
nies to  place  their  wires  underground.  The  telegraph 
companies  declare  they  will  fight  the  matter  through 
the  courts. 

The  representatives  from  several  rural  and  village 
telephone  companies  operating  in  Switzerland  County 
held  a  meeting  at  Patriot  last  week  and  made  ar- 
rangement to  construct  a  joint  exchange  at  Patriot 
with  the  Farmers'  Telephone  Company  of  Goose 
Creek  as  the  nucleus. 

The  Decatur  County  Independent  Telephone  Com- 
pany, operating  an  exchange  in  Greensburg,  has  ab- 
sorbed the  Westport  and  Sardinia  telephone  compa- 
nies, and  these  lines  will  now  be  operated  through 
the  Greensburg  exchange.  This  will  increase  the 
number  of  instruments  operated  by  the  Decatur  com- 
pany to  1,350  and  will  give  subscribers  access  to  the 
extreme  southern  border  of  the  county. 

The  Royal  Independent  Telephone  Company  is 
now  building  a  toll  line  from  M'ilford  through  Lees- 
burg,  Oswego  and  North  Wester.  This  company 
built  an  exchange  in  Milford  last  January  and  has 
been  remarkably  successful.  The  company  has  ex- 
tended its  free-service  lines  from  Milford  to  New 
Paris.  Syracuse,  Millersburg,  Oswego  and  Hastings 
and  built  a  lo-cent  rate  toll  line  to  Warsaw.  The 
officials  of  the  Royal  adopted  a  novel  plan  to  interest 
the  farmers.  As  a  special  inducement  patrons  who 
took  one  share  of  stock  at  $50  were  charged  only  50 
cents  a  month  for  telephone  service,  which  is  one- 
half  the  usual  rate.  The  plan  enabled  the  officials 
to  procure  sufficient  capital  to  make  the  numerous 
extensions   and   enlarge  the   capacity  of  the  plant. 

The  exchange  of  the  Mutual  Telephone  Company 
of  Shelbyville  has  been  closed  for  a  week.  This  was 
necessary  to  enable  the  company  to  repair  damages 
to  the  plant  occasioned  by  the  mice.  On  examination 
it  Avas  discovered  that  mice  had  nibbled  the  insula- 
tion and  destroyed  many  other  parts  of  the  apparatus. 
Two  shifts  of  electricians  have  been  at  work  right 
and  day  making  repairs  and  installing  a  new  distrib- 
uting board,  with  lightning  arresters,  and  a  new 
switchboard.  F. 


EXTENSIONS   AND    IMPROVEMENTS. 

The  Cumberland  Telephone  Company  will  double 
its    capacity    at   Vicksburg,    Miss. 

The  Langley  (Ky.)  Telephone  Company  has  in- 
creased its  capital  to  $9,000  and  will  extend  its  lines 
to  Dorton,  Ky. 

The  Grayson  County  Telephone  Company  of  Sher- 
man, Texas,  will  inaugurate  improvements  to  the 
extent -of  $34,000. 

A  new  telephone  company  is  being  organized  at 
Smithville,  Texas,  for  the  purpose  of  establishing 
a    telephone   exchange   at  that  place. 

The  Fort  Worth  Telephone  Company  has  increased 
its  capital  stock  from  $304,000  to  $450,000.  The 
company   will    make   extensions    and    improvements. 

The  Mason  County  (Mich.)  Telephone  Company 
has  sold  out  its  plant  and  business  to  the  Oceana 
County  Telephone  Company.  Both  are  Independent 
concerns. 

It  is  reported  that  the  Southwestern  Telephone 
and  Telegraph  Company  will  expend  $150,000  at 
Beaumont,  Texas,  in  the  construction  of  a  new  build- 
ing and  the  placing  of  the  wires  underground. 

The  Bell  Telephone  Company  is  planning  to  re- 
build its  system  at  Owosso,  Mich.  It  has  $26,000 
worth  of  material  on  the  ground.  The  Bell  company 
was  the  first  in  the  field  at  Owosso.  The  Union,  or 
Independent  company,  then  came  in  with  600  tele- 
phones and  practically  controlled  the  local  field.  The 
competition  has  resulted  in  moderate  prices. 

The  Home  Telephone  and  Telegraph  Company  of 
Henderson,  N.  C,  is  preparing  to  make  extensive 
improvements  and  extensions.  The  company,  which 
was  recently  incorporated  with  a  capital  of  $500,000, 
will  shortly  acquire  the  property  of  the  Henderson, 
Carlin  and  Virginia  Telephone  Company,  which  op- 
erates 20  exchanges  and  1,200  miles  of  toll  line  in 
North  Carolina  and  Virginia.  The  officers  of  the 
company  are :  President,  J.  P.  Taylor ;  vice-presi- 
dent, F.  C.  Toepleman;  secretary  and  treasurer,  J.  I. 
Miller. 

Superintendent  Theodore  E.  Parker  of  the  South- 
ern Massachusetts  branch  of  the  New  England  Tele- 
phone and  Telegraph  Company  fBell)  is  to  have 
extensive  improvements  made  for  the  telephone  serv- 
ice of  New  Bedford,  Mass.  The  company's  building 
is  to  be  enlarged  by  the  addition  of  another  story, 
and  it  is  proposed  to  install  a  common-battery  switch- 
board of  the  most  modern  type,  and  to  replace  sub- 
scribers' instruments  with  correspondingly  modern 
outfits.  The  capacity  will  be  increased  threefold  or 
more,  and  the  changes  involve  an  expenditure  of 
about  $so,ooo. 
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Michigan   Telephone   Company   Sold  to 
Bondholders. 

The  Michigan  Telephone  Company,  which  went 
into  the  hands  of  a  receiver  last  February,  in  default 
of  interest  on  bonds  secured  by  a  consolidated  mort- 
gage, was  sold  on  November  4th  to  the  banking  firm 
of  N".  \V.  Harris  &  Co.  of  Chicago,  representing  the 
bondholders,  for  $4,100,000.  The  only  other  bidder 
was  F.  P.  Meaney,  representing  the  American  Tele- 
phone and  Telgraph  Company,  which  through  its 
constituent  company,  the  \\'estern  Telephone  and 
Telegraph  Company,  owns  $5,000,000  of  the  Michigan 
company  stock.  A  representative  of  a  minority-stock 
interest  from  Boston  made  formal  protest  that  the 
price  did  not  represent  the  full  value  of  the  plant. 
It  is  announced  that  the  company  will  be  reorganized 
on  a  basis  satisfactory  to  the  citizens  of  Detroit  and 
Michigan,  and  that  a  good  service  will  be  given.  A 
representative  of  the  bondholders'  committee  of  the 
Michigan  company  said  that  by  this  sale  the  Western 
Telephone  and  Telegraph  Company  and  the  Ameri- 
can Telephone  and  Telegraph  Company  are  elimi- 
nated from  the  Michigi^n  telephone  field.  The  only  , 
way  they  can  get  back  into  the  property  is  to  buy  it 
from  the  Michigan  Telephone  Company  bondholders. 
The  comment  of  the  Jackson  (Mich.)  Patriot  of 
November  7th  on  the  sale  of  the  Michigan  Telephone 
Company  is  interesting.  Part  of  it  is  as  follows : 
"While  but  little  has  been  generally  known  about 
the  unfortunate  Michigan  company — publicity  of  its 
affairs  having  been  avoided — it  is  easy  enough  to 
perceive,  from  what  is  known,  that  it  was  too  heavily 
burdened,  as  one  of  the  offshoots  of  a  gigantic  mo- 
nopoly, to  be  a  financial  success.  Its  poor  service 
and  unpopularity  seem  to  have  been  the  outcome  of 
the  restrictions  and  disadvantages  it  labored  under 
because  of  its  relations  to  the  parent  concern.  Prob- 
ably the  foreclosure  and  sale  releases  it  from  these 
burdens,  giving  a  chance  to  a  reorganized  company 
to  give  better  service,  which  is  promised,  and  regain 
a  good  degree  of  popularity.  In  the  meantime,  how- 
ever, the  position  of  the  Independent  companies  in 
the  state  is  assured.  They  have  proven  their  right 
to  exist.  Six  of  them — of  which  the  Citizens'  of 
Grand  Rapids  is  by  far  the  largest — are  paying  regii- 
lar  and  satisfactory  dividends,  quarterly,  to  their 
stockholders,  who  are  largely  inhabitants  of  our 
state,  are  under  the  management  of  business  men 
who  are  unwilling  to  be  cheated  themselves  or  to 
cheat  their  neighbors,  and  who  are  not  speculative 
promoters." 


Evansville  Telephone  Situation. 

The  injunction  case  of  the  Cumberland  Telephone 
Company  against  the  city  of  Evansville  was  argued 
before  Judge  Anderson  of  the  United  States  District 
Court  on  November  5th.  The  complaining  company 
seeks  permanently  to  restrain  the  city  of  Evansville 
from  removing  its  poles  and  wires  from  the  streets 
and  from  otherwise  interfering  with  its  rights  to 
operate  in  the  city.  The  franchise  of  the  company 
to  maintain  and  operate  a  telephone  system  in  the 
city  is  alleged  to  have  expired  last  July,  and  the  City 
Coiincil  refused  to  renew  it  for  the  reason  that  the 
rates  were  deemed  unreasonable.  The  Cumberland 
company  asserts  that  it  is  operating  under  an  old 
franchise,  which  virtually  gives  it  perpetual  rights 
in  the  city.  Judge  Anderson  has  taken  the  matter 
under  advisement.  It  is  thought  that  if  the  decision 
is  adverse  to  the  Cumberland  company  the  Municipal 
company  may  purchase  the  Cumberland  company's 
plant  in  Evansville,  notwithstanding  preparations 
made  to  build  an  Independent  exchange. 


GENERAL  TELEPHONE  NEWS. 

A  stock  company  is  being  formed  at  Monroe, 
N.  C,  by  J.  A.  Allen  for  the  construction  of  a  tele- 
phone system. 

H.  W.  Jones  of  Walterboro,  S.  C,  is  said  to  be 
forming  a  company  which  will  install  a  telephone 
system  in   Walterboro. 

V.  W.  Eaton  of  Wadena,  Minn.,  has  resigned  as 
manager  of  the  Minnesota  Central  Telephone  Com- 
pany at  that  point.  C.  R.  Messenger  of  Anoka, 
Minn.,  succeeds  him. 

J.  A.  Prall,  manager  of  the  Dubuque  (Iowa) 
Telephone  Company,  resigned  November  1st,  to  be- 
come manager  of  the  system  of  the  Mexico  Tele- 
phone Company  of  Mexico,  Mo. 

Judge  Dale  has  handed  down  the  final  decision  in 
the  case  of  the  city  of  Wichita  vs.  the  Missouri  and 
Kansas  Telephone  Company,  in  which  it  is  held  that 
the  company  has  a  right  to  maintain  an  exchange  and 
toll  lines  in  the  cit>'  and  that  it  may  construct  such 
new  lines  as  it  may  deem  necessary  in  any  street 
or  alley,  but  that  the  city  may  have  a  right  to  des- 
ignate the  place  where  such  poles  shall  he  set.  This, 
it  is  said,  will  give  the  Missouri  and  Kansas  Tele- 
phone Company  a  right  to  do  business  in  Wellington. 
Winfield  and  Arkansas  City,  where  it  has  been  tied 
up  on  the  same  conditions  as  at  Wichita.  At  least 
a  hundred  men  will  be  put  to  work  to  rebuild  the 
exchanges  and  toll  lines. 


Marconi  Service  at  the  Yacht  Races. 

In  a  recent  issue  of  the  Electrical  Rc\'icw  of  Lon- 
don W.  H.  Bentley,  manager  of  the  Marconi  Wire- 
less Telegraph  Company  of  America,  gives  the  Mar- 
coni side  of  the  space-telegraph  "mix-up"  at  the 
recent  international  yacht  races.  The  letter  is  in- 
dorsed by  Melville  E.  Stone,  general  manager  of 
the  Associated  Press.  While  it  is  true  that,  in  re- 
spect to  non-interference,  space  telegraphy  is  making 
slow  progress,  it  is  fair  that  the  Marconi  people 
should  be  allowed  to  present  their  side  of  the  case. 
Mr.   Bentley's  letter  is  as  follows : 

My  attention  has  been  called  to  your  comments 
on  international  legislation  for  wireless  telegraphy, 
w.hich  appeared  in  the  issue  of  September  nth  of 
your  valuable  publication,  in  the  course  of  which 
some  strictures  on  the  present  efficiency' of  wireless 
telegraphy,  as  exhibited  by  the  Marconi  system,  are 
expressed. 

The  supporters  of  the  Marconi  system  cannot  con- 
sistently claim  for  it  in  point  of  efficiency  more  than 
it  can  absolutely  demonstrate,  and  have  no  desire 
to  deceive  anyone,  not  even  themselves,  with  respect 
to  the  stage  of  development  now  reached  by  the 
system.  At  the  same  time,  it  is  but  natural  that 
they  should  desire  to  protest  against  misrepresenta- 
tion of  facts,  whether  inspired  by  malice  or  honestly 
made  through  lack  of  exact  information. 

In  the  article  referred  to,  you  have  been  pleased 
to  designate  the  service  rendered  by  the  Marconi 
Wireless  Telegraph  Company  for  the  Associated 
Press  during  the  international  yacht  races  a  fiasco. 
I  believe  you  have  been  misinformed  as  to  the  char- 
acter of  that  sen'ice,  which,  though  admittedly  in- 
terrupted for  one  day,  was  considered  of  value  by 
the  Associated  Press,  and  was  cheerfully  paid  for 
by  the  Associated  Press  manager,  Melville  E.  Stone, 
Esq.  It  is  impossible  that  anyone  so  well  known  as 
Mr.  Stone,  or  so  businesslike  as  he,  would  pay  for 
a  fiasco.  In  addition,  Mr.  Stone,  in  presiding  at  the 
annual  banquet  of  the  Associated  Press,  held  at  the 
Waldorf-Astoria  Hotel  on  the  evening  of  September 
16,  1903,  in  explaining  the  absence  of  Mr.  Marconi 
said : 

"I  had  hoped,  or,  rather,  I  speak  for  the  committee 
of  arrangements,  that  we  should  be  gratified  by  the 
presence  to-night  of  a  gentleman  who  has  done  as 
much  in  the  last  10  years  for  the  work  in  which  we 
are  engaged,  perhaps,  as  any  man  living.  I  refer 
to  William  Marconi,  who  accepted  the  invitation  of 
the  committee,  but  at  the  last  moment  was  forced 
by  his  engagements  in  Canada  to  send  his  regrets, 
and  at  the  table  to-night  I  received  a  telegram  re- 
newing and  emphasizing  the  regret — that  work  of 
an  important  nature  deprives  him  of  the  pleasure 
of  being  present  here.  I  think,  perhaps  that  your 
attention  has  not  been  called,  and  it  has  not  been 
impressed  upon  you,  that  less  than  a  month  ago 
I  sent  him  daily,  while  he  was  on  his  way  from 
Liverpool  to  New  York  on  the  Lucania,  a  telegram 
giving  him  a  budget  of  the  day's  news  at  the  close 
of  each  day,  and  each  day  that  budget  of  news  was 
received,  all  the  way  across  the  broad  Atlantic,  and 
each  evening  was  posted  in  the  smoking  room  of 
that  steamer.  (Applause.)  It  was  a  triumph  of 
which  Marconi  could  well  be  proud  :  and  Avhile  wire- 
less telegraphy  is  not  yet  an  exact  science,  and  while 
we  encountered  a  good  many  difficulties  during  the 
recent  yacht  races,  I  may  say  to  you  that  the  things 
it  did  do  were  marvelous,  almost  beyond  concep- 
tion." 

The  conditions  under  which  the  service  was  ren- 
dered presented  unusual  problems  in  interference. 
The  Associated  Press  yacht  Chetolah  carried  Mar- 
coni apparatus,  communicating  either  with  the  Mar- 
coni shore  station  at  Jamaica  or  Babylon.  Another 
company  equipped  a  tug  with  its  apparatus  for  com- 
municating with  shore  stations  at  Coney  Island  and 
Sandy  Hook.  Still  a  third  company  installed  very 
powerful  apparatus  on  a  schooner  towed  about  by 
a  tug,  the  shore  stations  of  this  company  being  at 
Galilee  and  Navesink  Highlands  on  the  New  Jersey 
coast. 

Including  Sir  Thomas  Lipton's  yacht  Erin,  which 
carried  wireless  apparatus,  presumably  communicat- 
ing with  Coney  Island,  there  were,  in  addition  to 
those  of  the  Marconi  company,  seven  wireless  sta- 
tions in  active  operation  during  every  race  day, 
within  a  radius  of  30  miles. 

The  simultaneous  oneration  of  nine  wireless  sta- 
tions, or  even  four,  all  within  range  of  each  other, 
with  plain  aerial,  admittedly  presents  difficulties  as 
the  art  of  wireless  telegraphy  is  known  to-day.  The 
difficulties  are  increased  when  part  of  the  stations 
maliciously  keep  practically  closed  keys.  During  the 
races  the  tug  carrying  apparatus  of  another  company 
was  at  no  time  more  than  a  half  mile  distant  from 
the  Chetolah,  and  for  a  large  part  of  the  time  not 
more  than  ico  rods.  The  schooner  of  the  third 
company,  with  a  lo-kilowatt  soark — we  are  informed 
— was,  through  lack  of  speed,  not  able  to  keep  so 
close  to  the  Chetolah  as  the  tup. 

Notwithstanding  these  conditions,  the  Marconi 
operators  successfully  and  accurately  transmitted  ap- 
proximately 70  ner  cent  of  the  messages  offered  by 
the  Associated  Press  reporter,  leaving  out  of  con- 
sideration the  one  day  of  failure.  This  service  was 
rendered  during  the  seven  race  days.  The  percentage 
of  words  accurately  transmitted  was  considerably 
higher.  The  oflScial  records  of  the  Associated  Press 
will  verify  these  statements. 

I   respectfully  submit  that  in   view  of  the   record 


above  presented,  which  is  susceptible  of  legal  proof, 
that  the  "vaunted  pretensions  to  syntony  of  the  Mar- 
coni system"  are  not  falsely  vaunted,  and  syntonic 
operation  is  of  value  even  in  the  event  of  fierce  and 
malicious  interference.  It  is  true  that  in  its  present 
stage  of  efficiency,  it  may  be  "pestered"  by  hostile 
installations  located  almost  within  reach  of  hand ; 
but  the  same  disturbing  agencies  would  pester  any 
known  cable  or  wire  system  to  as  great  an  extent 
under  similar  circumstances.  In  the  possession  of 
a  group  of  companies  harmoniously  co-operating 
like  the  cable  companies,  the  syntonic  system  even 
now  furnishes  a  closer  solution  of  the  problem  of 
interference  than  the  tenor  of  your  article  would 
indicate  you  admit 
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be  liberally  supplemented  by  more  detailed  treatises. 
So  closely  are  the  electromagnetic  laws  related  to 
those  of  electrostatic  phenomena  that  a  considerable 
amount  of  space  is  given  to  the  latter  subject  in  the 
beginning  of  the  work.  The  illustrations  and  dia- 
grams throughout  the  book  are  well  chosen  and  help- 
ful in  making  clear  the  somewhat  abstruse  and  diffi- 
cult mathematical  demonstrations  and  the  derivation 
of  the  various  formulas  and  laws.  The  work  is 
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to  the  fundamental  principles  of  electromagnetism, 
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Useful  and  ornamental  articles  may  be  turned  out 
by  the  amateur  workman  with  the  simplest  tools  if 
he  be  directed  properly  in  the  work.  "Home  Me- 
chanics for  Amateurs"  will  be  found  to  be  both  use- 
ful and  interesting  as  a  source  of  ideas  and  hints  to 
the  amateur,  both  in  the  w^ay  of  desi.gns  and  models 
in  different  kinds  of  work  and  also  in  the  manufacture 
and  use  of  the  tools  necessary.  Nearly  all  the  work 
described  in  this  book  is  the  result  of  the  author's 
own  experiments  in  his  well-equipped  shop  and  lab- 
oratory, where  he  was  in  the  habit  of  spending  his 
idle  hours.  None  of  the  interesting  experiments 
described  or  the  handsome  and  useful  articles  which 
may  be  made  by  the  amateur  requires  costly  or  elab- 
orate machinery.  A  simple  turning  lathe  and  a  few 
good  hand  tools  are  all  that  are  necessary.  One-third 
of  the  book  is  given  up  to  the  subject  of  electricity, 
which  is  necessarily  discussed  in  a  very  elementary 
manner.  The  more  interesting  electrical  experiments 
which  can  be  performed  without  elaborate  apparatus 
are  described,  and  besides  there  is  given  not  a  little 
on  the  subject  of  dynamo  desi.gn. 

Friction"  and  Lubrication.  Bv  William  M.  Davis. 
Pittsburg ;  The  Lubrication  Publishing  Company. 
1903.  Pp.  (s%  by  nine  inches).  225,  with  54  illus- 
trations.    Price,  $2. 

Few  books  have  been  written  upon  the  subject  of 
lubrication.  The  author  of  "Friction  and  Lubrication" 
is  both  a  scientific  and  practical  man,  and  in  this 
work  has  presented  in  plain,  concise  language  the 
results  of  ^his  long  years  of  practical  experience  in 
the  use  of  almost  every  known  kind  of  lubricant. 
After  an  introductory  chapter  upon  the  theory  and 
laws  of  resistance  and  its  accompanying  losses  in  all 
kinds  of  machinery,  the  writer  takes  up  the  subject 
of  testing  of  oils  and  lubricants.  "Cylinder  and 
Valve  Lubrication"  is  the  subject  of  a  chapter  of  much 
importance  to  steam  engineers,  as  are  the  five  chap- 
ters which  treat  of  different  kinds  of  lubricators 
and  the  harmful  results  arising  from  the  use  of 
certain  boiler  compounds  and  from  foreign  sub- 
stances in  the  cylinder.  Lubrication  of  various  kinds 
of  machinery,  such  as  automobiles,  gas  engines, 
mining  machinery,  etc.,  is  taken  up,  and  there  is  a 
short  chapter  on  "Oiling  Devices,  Appliances,  Oil  Fil- 
ters and  Automatic  Oiling  Systems."  But  it  is  to  be 
remarked  that  the  treatment  of  this  important  sub- 
ject is  rather  scanty.  On  the  whole,  however,  the 
book  is  carefully  written,  and  will  prove  a  great  help 
both  to  the  engineman  and  machinist  and  to  the 
engineer  in  planning  his  work.  Good  lubrication  is 
something  which  is  all-important  to  the  life  and 
efficient  operation  of  any  machine,  and  there  is  not 
too  much  literature  bearing  on  the  subject. 


T.  J.  Boyd,  representing  the  Central  California 
Electric  Company,  has  been  granted  permission  by 
the  Nevada  City  (Cal.)  council  to  conduct  a  gen- 
eral electric  plant  in  the  city  for  a  period  of  23 
months,  after  which  a  permanent  franchise  will  be 
applied  for.  It  is  the  desire  of  the  electric  company 
to  provide  the  city  with  electricity  and  enter  into 
active  competition  with   the  present  company. 
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Some  Features  of  Municipal  Ownership. 

All  the  reasons  which  have  been  advanced  to 
justify  municipal  ownership  of  public  utilities  are 
taken  up  and  discussed  at  length  in  a  paper  prepared 
for  the  thirty-first  annual  meeting  of  the  American 
Gas  Light  Association  by  Henry  L,  Doherty  of  New 
York  city.  The  paper  is  an  able  and  exhaustive  one 
and  advances  strong  argument  in  favor  of  private 
ownership.  As  it  is  written  largely  from  the  view- 
point of  gas  and  electric  plants,  the  following  ab- 
stract will  be  of  interest  to  central-station  men  and 
all  others  who  are  interested  in  the  subject: 

The  agitation  for  municipal  ownership  is  largely 
a  fad,  but  one  which  is  injurious  both  to  the  public 
and  to  privately  owned  municipal  utilities.  It  is  a 
handicap  on  the  legitimate  development  of  utilities 
which  is  frequently  responsible  for  inadequate  serv- 
ice from  a  geographic  standpoint  and  poor  and  un- 
economical service  where  it  does  exist.  Some  of 
the  men  who  pose  as  the  "friends  of  the  people"  in 
advocating  municipal  ownership  are  often  sincere, 
although  other  advocates  are  prompted  by  the  same 
motives  which  actuate  the  spider  to  invite  the  fly 
to  his  web,  and  yet  it  seems  to  never  occur  to  these 
men  that  in  continually  threatening  private  enter- 
prises with  municipal  opposition  they  are  curtailing 
the  credit  of  the  private  business,  rendering  it  im- 
possible for  it  to  secure  funds  on  a  sufficiently  ad- 
vantageous basis  to  enable  it  to  give  good  and  ade- 
quate service  and  to  provide  new  and  modern 
equipment  which  will  enable  it  to  supply  service  at 
lowest  cost,  lliis  continual  threat  of  municipal  op- 
position has  already  discredited  private  undertakings 
to  an  extent  which  probably  prevents  many  small 
communities  from  enjoying  the  benefit  of  gas  and 
electric  plants,  although  able  to  support  such  enter- 
prises. Take  away  this  continual  threat  of  competi- 
tion, and  gas  and  electric  securities  will  have  the 
same  value  they  now  have  at  an  interest  rate  one-third 
less.  The  politician  has  nothing  to  lose  from  this 
agitation,  but  the  public  and  you  gentlemen  have. 
The  burden  of  demonstrating  the  actual  degree  of 
success  or  failure  of  municipal  ownership  must 
therefore  rest  with  you.  It  is  a  question  which  can 
be  permanently  disposed  of  by  honest  and  determined 
treatment.  We  must  give  municipal  ownership  credit 
for  such  advantages  as  it  enjoys,  and  we  must  not 
only  be  willing  to  show  the  shortcomings  of  private 
ownership  and  corporation  misconduct,  but  we  must 
help  expose  these  shortcomings,  correct  misconduct 
and  seek  means  for  improvement. 

The  general  dislike  with  which  the  public  regards 
corporations  is  due  entirely  to  their  inability  to  see 
anything  more  than  the  real  and  apparent  wrongful 
acts  of  corporations.  They  overlook  the  theory  which 
gave  the  corporation  birth,  and  fail  to  appreciate  the 
great  factor  corporations  have  played  in  the  ad- 
vancement of  the  welfare  of  all  classes  and  especially 
to  the  middle  and  laboring  classes.  There  are  certain 
laws  of  economics  which  are  as  fixed  as  the  laws 
of  gravity  and  which  cannot  be  changed  or  influ- 
enced by  public  will  or  sentiment.  Some  enterprises 
by  their  very  nature  require  a  large  aggregation  of 
capital  to  realize  the  economic  conditions  fixed  by 
these  natural  laws.  Labor-saving  machinery  must 
be  provided,  and  to  secure  the  full  advantage  of 
the  division  of  labor,  operations  must  be  conducted 
upon  a  gigantic  scale.  If  the  law  did  not  provide  for 
the  co-operation  of  men  of  small  or  moderate  means, 
these  enterprises  would  be  open  only  to  those  pos- 
sessed of  large  means. 

We  cannot  see  a  generation  ahead.  We  can,  how- 
ever, go  back  a  generation  and  trace  history  down 
to  our  present  day.  Who  are  the  men  of  affairs 
of  to-day?  Surely  they  are  not  exclusively  the  sons 
of  the  rich  of  the  previous  generation.  They  are 
largely  the  sons  of  the  poor  minister,  the  farmer  and 
the  mechanic.  Some  of  them,  it  is  true,  had  rich 
fathers,  but  this  does  not  absolutely  disqualify  a 
man  if  he  has  industry,  ambition  and  merit.  Make 
a  list  of  the  men  of  affairs,  and  for  every  rich  man's 
son  you  can  find  among  them,  others  can  point  out 
five  who  were  born  and  reared  in  humble  circum- 
stances. 

This  is  the  theory,  effect  and  result  of  co-operation, 
which   is  synonymous   for  legalized  incorporation. 

What  we  want  is  further  co-operation  rather  than 
the  destruction  of  what  we  already  have.  It  remains 
only  for  the  organizers  of  incorporated  companies 
to  issue  securities  in  such  small  amounts  as  to  be 
available  for  sums  of  money  no  larger  than  fair- 
sized  individual  savings-bank  deposits,  and  for  the 
co-operation  of  those  having  influence  with  the  mem- 
bers of  the  working  class  to  induce  them  to  become 
investors.  With  proper  study  of  means  on  the  part 
of  financiers  and  economists  and  by  honesty  and 
proper  spirit  for  treatment  by  both  the  investing  and 
working  classes,  the  interests  of  the  two  classes  can 
be  made  almost  identical.  Participation  by  owner- 
ship of  stock  in  incorporated  companies  is  the  only 
equitable  and  rational  means  of  co-operation  and 
profit-sharing  which  is  generally  available. 

Municipal  ownership  is  advocated  largely  on  the 
grounds  of  universal  co-operation.  At  first  glance  it 
"looks  good,"  but  after  careful  study  it  will  be  found 
to  be  neither  expedient,  rational,  equitable  nor  de- 
sirable; while  co-operation  by  legalized  incorporation 
offers  a  rational,  equitable  and  desirable  system  of 
co-operation,  especially  if  it  can  be  rendered  more 
available  to  all  classes.  If  this  dream  could  be 
realized,  incorporation  would  become  a  means  of 
almost  universal  co-operation  and  a  savings  bank 
for  the  masses.  If  there  is  any  reason  why  a  city 
should  embark  upon  a  business  enterprise,  this  reason 


should  not  be  in  discord  with  wisdom.  There  also 
should  be  a  satisfactory  reason  for  selecting  this 
particular  class  of  a  business  enterprise  upon  which 
to  embark. 

When  the  framers  of  our  constitution  used  the 
phrase  "the  greatest  good  to  the  greatest  number," 
they  probably  thought  it  unnecessary  to  qualify  the 
statement  so  that  it  should  not  crucify  the  funda- 
mental law  of  justice,  but  modern  municipal-owner- 
ship advocates  aften  interpret  this  phrase  to  read 
"the  greatest  good  to  the  greatest  number  regardless 
of  justice."  Examples  can  sometimes  be  made  most 
impressive  by  exaggeration.  Let  us  assume  that  a 
city  has  one  taxpayer  and  1,000  light  users.  Acting 
upon  the  reason  given,  some  people  would  advocate 
supporting  the  light  plant  entirely  by  taxation  and 
furnishing  light  to  the  citizens  without  cost.  This  is 
simply  an  exaggeration  of  the  condition  which  gen- 
erally prevails  under  municipal  ownership.  Service 
is  furnished  at  less  than  real  cost  and  the  taxpayers 
make  up  the  deficit. 

The  average  gas  or  electric  company  can  be  a 
monopoly,  but  most  of  these  companies  have  found 
that  it  does  not  pay  to  assume  this  position.  A  cer- 
tain amount  of  business  can  be  demanded  and  held 
at  monopoly  prices,  but  maximum  profits  can  only 
be  realized  by  cutting  prices  to  the  lowest  possible 
limit  and  competing  with  every  other  medium  avail- 
able for  light,  heat  and  power.  The  gas  and  electric 
company  which  is  keeping  within  its  monopoly  limit 
is  almost  a  thing  of  the  past,  if  not  entirely  gone. 

That  you  break  up  a  monopoly  by  municipal  own- 
ership is  untrue.  You  simply  change  its  nature  and 
render  the  monopoly  feature  absolute.  Every  avenue 
for  redress  which  is  open  to  the  aggrieved  consumer 
against  the  city  was  also  available  against  the  pri- 
vate company,  and  many  opnortunities  for  redress 
to  the  aggrieved  consumer  which  were  open  against 
the  private  company  are  not  open  to  the  consumer 
against  the  city. 

To  yield  a  profit  and  to  cheapen  the  cost  to  users,  is 
where  the  real  bone  of  contention  lies.  At  first 
glance  it  looks  as  though  the  city  could  at  least 
save  the  profit  of  private  ownership,  and  without 
further  thought  or  investigation  the  average  man 
assumes  that  the  city  could  either  make  a  profit  at 
the  same  price  or  sell  at  a  much  less  price  if  no 
profit  were  exacted.  But  the  wrecks  strewn  along 
the  path  of  municipal-ownership  history  disprove 
this,  and  if  known  to  the  average  hard-headed  and 
practical  American  citizen,  would  offer  evidence  of 
a  more  conclusive  character  than  the  flowery  word 
pictures  of  the  man  who  habitually  talks,  but  seldom 
works,  or  the  polished  rhetoric  of  the  student  of 
economics  who  has  so  diligently  studied  books  that 
he  has  had  no  time  nor  inclination  to  study  men. 

The  problem  which  therefore  presents  itself  is 
the  question  of  the  relative  economy  of  oneration 
under  municipal  and  private  ownership.  The  city 
has  the  one  advantage  of  a  larger  credit  which  gen- 
erally permits  it  to  borrow  funds  at  a  lower  rate 
of  interest.  The  lower  rate  of  interest  is  largely  due 
to  the  wider  margin  of  difference  between  the  total 
bonded  indebtedness  and  the  property  which  secures 
this  indebtedness,  and  as  this  margin  of  difference  is 
trespassed  upon,  the  interest  rate  goes  up,  not  only 
on  the  bonds  issued  for  the  purchase  of  T)ublic  utili- 
ties, but  also  on  all  other  city  bonds.  It  does  not 
require  a  very  heavv  advance  in  the  interest  rate 
on  all  of  the  city's  bonds  to  wipe  out  all  possible 
advantage  on  that  score  and  to  cause  the  city  many 
thousands  of  dollars  loss,  all  to  satisfy  a  craving 
to  embark  upon  a  business  enterprise. 

Eliminate  this  constant  threat  of  municipal  con- 
fiscation or  competition  and  give  the  private  com- 
pany reasonable  protection  in  its  investment,  and 
it  will  be  able  to  secure  funds  on  about  equal  terms 
with  the  city. 

Does  any  reasonable  human  being  believe  there 
can  be  the  same  interest  and  loyalty  on  the  part  of 
the  operators  of  a  municipal  undertaking  that  there 
is  on  the  nart  of  the  operators  of  a  private  under- 
taking? No  matter  how  sincere  one  or  more  of  the 
operators  may  be,  the  general  average  must  of  neces- 
sity be  much  lower. 

The  manager,  engineer,  and  all  other  employes 
of  municipal  undertakings,  must  be  (1)  residents 
of  that  narticular  city.  (2)  members  or  perhans 
leaders  of  a  certain  political  partv,  (3)  members  in 
good  standing  of  the  dominant  cliaue  of  that  politi- 
cal party,  and  last,  but  not  least,  they  are  generally 
selected  purely  for  their  political  abilitv.  without  any 
or  with  little  regard  for  the  qualifications  they 
should  possess  for  the  nosition  they  are  to  fill.  Is 
it  any  wonder  that  the  history  of  municipal  owner- 
shio  is  a  record  of  failures? 

Assume  again  that  there  is  a  $2,ooo-a-year  posi- 
tion to  be  filled  with  a  municipally-owned  plant. 
Do  you  suppose  for  a  minute  that  any  man  who 
can  command  the  same  salary  with  a  private  com- 
pany would  accept  it  and  subject  himself  to  the 
unmerciful  criticism  that  is  apt  to  follow  political 
employment,  with  the  prospect  of  finding  himself 
out  of  employment  at  the  next  turn  of  the  political 
wheel?  As  a  rule,  the  man  accepting  political  ap- 
pointment as'  an  engineer  recognizes  the  lack  of 
opportunity  for  advancement  offered  him  in  his  pro- 
fession, and  be  therefore  is  not  in.spired  to  the  same 
excellent  work  as  that  which  stimulates  the  man 
usually  found  employed  by  a  private  company.  The 
above,  for  the  most  part,  refers  to  conditions  under 
the  "spoils  system,"  and  in  view  of  former  municipal- 
ownership  failures,  it  is  generally  conceded,  by  even 


the  most  pronounced  advocates  of  municipal  owner- 
ship, that  success  under  this  plan  is  impossible. 

Civil  service,  as  it  generally  exists,  is  one  of  the 
funniest  jokes  of  the  present  century.  I  think  the 
degree  of  failure  of  municipal  ownership  is  apt  to 
be  just  as  pronounced  under  civil  service  as  under 
the  spoils  system.  Civil  service  and  other  such  re- 
strictions are  the  result  of  the  knowledge,  secured 
by  experience,  that,  unrestrained,  a  public  officer 
can  be  relied  upon  to  misconduct  his  trust;  but  it 
probably  has  never  occurred  to  many  people  that 
every  restriction  placed  upon  a  pubHc  officer  curtails 
his  opportunity  for  good  management  more  than  it 
curtails  his  opportunity  for  corrupt  practice.  The 
very  necessity  for  these  restrictions  is  evidence  of  the 
impossibility  of  successful  municipal  management. 

In  many  cities  we  have  the  absurd  condition  which 
permits  a  city  to  embark  upon  a  business  proposition 
if  supported  by  a  popular  vote  of  the  citizens.  One 
can  easily  imagine  a  condition  whereby  a  majority 
of  non-taxpaying  citizens  would,  against  the  wish 
of  the  taxpaying  citizens,  authorize  the  city  officials 
to  embark  upon  a  business  enterprise  necessitating 
the  creation  of  debt,  for  the  satisfaction  of  which 
the  property  of  the  taxpaying  and  non-consenting 
citizens  would  be  pledged.  No  matter  what  condi- 
tions prevail,  justice  does  not  warrant  a  majority 
in  pledging  the  property  of  a  non-consenting  indi- 
vidual to  a  risk  which  will  not  benefit  him,  but  which 
will  in  all  probability  harm  him. 

The  reasons  advocated  for  municipal  ownership 
may  be  classed  under  three  heads,  which,  stated  in 
the  order  of  their  importance  are  (i)  economic, 
(2)    philanthropic,  and   (3)    sentimental. 

The  economic  reasons  are  in  general  not  well 
founded,  are  scarcely  ever  in  accord  with  truth,  and 
are  at  great  variance  with  experience.  The  advocates 
assume  they  can  operate  a  public-service  plant  with 
equal  or  greater  economy  than  can  private  enter- 
prise. This  has  not  been  proved  true,  or  at  least  has 
not  been  proved  true  in  the  majority  of  cases  where 
municipal  ownenship  has  been  tried.  If  economy  is 
all  that  is  to  be  sought,  the  city  could  enter  into 
other  business  enterprises,  which,  on  the  assumption 
that  present  operators'  profits  would  either  accrue 
to  the  city  or  be  given  to  the  consumer,  would  yield 
greater  benefits  to  the  consumer  with  less  invest- 
ment to  the  city  and  with  less  risk.  The  average 
consumer  pays  from  10  to  20  times  as  m^uch  house 
rent  as  he  pays  for  light.  As  the  ownership  of 
tenement  houses  resolves  itself  larffelv  into  a  ques- 
tion of  interest  rates,  the  city  could,  by  putting  the 
same  amount  of  money  into  tenement  houses,  save 
the  citizens  at  least  $10  to  $20  for  every  dollar 
they  could  save  them  on  light;  and  probably  the 
savinpf  would  be  greatly  in  excess  of  this,  assuming 
that  the  city's  operation  would  be  just  as  economical 
as  private   operation. 

If  municipal  ownership  is  to  be  urged  for  philan- 
thropic_  reasons,  almost  any  other  form  of  business 
enterprise  which  the  city  might  choose  to  embark 
upon  wotild  offer  greater  opportunity  to  benefit  the 
citizens  than  does  the  operation  of  public-utility 
plants. 

From_  a  sentimental  standooint,  the  arguments  ad- 
vanced in  favor  of  municipal  ownershio  are  generally 
prompted  by  preiudice.  which  to  a  large  extent  is 
entirely  unwarranted.  It  is  useless  to  maintain  that 
the 'present  system  of  corporation  operation  cannot 
be  improved  upon,  but  it  is  utterly  absurd  to  attempt 
to  tear  down  the  whole  system  because  it  has  not 
attained  perfection.  The  whole  argument  in  favor 
of  municipal  ownership  is  so  pronouncedly  in  discord 
with  justice  as  to  be  repugnant  to  every  fair-minded 
man   after  careful   consideration. 

The_  injustice  of  the  recommendations  of  many 
municipal-ownership  advocates  needs  but  to  '  be 
pointed  out  to  be  appreciated  by  the  public.  They 
hold  that  the  municipal  government  has  a  right  to 
condemn  and  purchase  any  public  utility  on  the  basis 
of  the  appraised  valuation  of  the  present  worth 
of  its  physical  property.  This  would  often  mean  a 
purchase  at  a  price  much  less  than  its  cost  to  the 
present  owners  or  original  builders,  and  would  al- 
ways mean  the  direct  confiscation  of  any  value  in 
excess  of  the  original  cost  of  the  plant  or  its  present 
physical  valuation.  As  an  example  of  the  injustice 
and  inequity  of  this  policy,  I  will  cite  an  example 
which  I  used  in  a  public  address  five  years  ago. 
We  will  assume  a  town  of,  say,  10,000  people.  Two 
investors  come  to  the  town,  whom,  for  convenience, 
I  will  designate  as  A  and  B.  A  builds  a  street 
railway  and  B  invests  in  unimproved  real  estate. 
The  town  grows  rapidly  and  prospers.  A,  by  the 
nature  of  his  investment,  which  is  an  operating 
property,  must  exert  himself  to  secure  its  successful 
management  and  incidentally,  by  building  and  op- 
erating a  public  utility,  must  contribute  largely  to 
the  improvement  and  growth  of  the  city,  while  B, 
owing  to  the  nature  of  his  investment,  is  practically  ■ 
free  from  all  responsibility  or  worry.  He  can  live 
in  Europe  or  any  other  place  he  maj'  choose.  In 
the  course  of  20  years  the  properties  of  both  A  and 
B  have  increased  enormously  in  value,  owing  prin- 
cipally to  the  growth  of  the  city.  At  the  end  of 
this  20-year  period,  the  public  steps  in  and  demands 
from  A  that  he  shall  turn  over  his  property  at  its 
then  physical  valuation,  claiming  that  any  equity  in 
excess  of  this  valuation  rightly  belongs  to  the  city. 
B  is  not  molested  in  the  ownership  of  his  property, 
and  yet  every  dollar  of  increased  valuation  has  been 
added  without  even  contributory  help  from  him. 
Which  is  most  entitled  to  the  so-called  unearned  in- 
crement of  their  respective  properties,  A  or  B? 
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Does  justice  warrant  confiscation  of  one  man's 
property  without  molestation  of  the  other's?  Do  you 
think  A  or  anyone  else  would  have  put  his  money 
into  a  public-utility  company  could  he  have  foreseen 
that  the  successors  of  the  public  officers  who  solicited 
him  to  build  his  railroad  for  the  benefit  which  would 
accrue  to  the  city,  would  20  years  thereafter  assert 
their  assumed  rights  to  confiscate  the  increased  valu- 
ation resulting  from  a  20-year  investment  and  20 
years  of  hard  work,  incessant  risk  and  constant 
worry?  Every  other  investor  in  the  town  is  allowed 
to  reap  this  profit  unmolested,  and  nothing  less  than 
the  assassination  of  justice  could  deny  this  right  to 
A. 

If  other  examples  are  demanded  of  the  injustice 
of  the  position  of  municipal-ownership  advocates,  I 
might  cite  the  conditions  which  actually  exist  in  a 
certain  western  city.  A  certain  body  of  public- 
spirited  men  got  together  in  the  early  days  of  the 
art  and  organized  an  electric-lighting  company  and 
built  an  electric-lighting  plant.  Later  this  same  body 
of  men  organized  another  company  and  built  a  re- 
frigerating plant,  circulating  the  refrigerating  me- 
dium through  the  streets  in  much  the  same  way  that 
gas  is  distributed.  The  electric-lighting  plant,  after 
many  years  of  trials  and  tribulations,  has  become  a 
pronounced  success.  The  refrigerating  plant  was  a 
dismal  failure,  and  much  money  was  lost.  There 
has  now  developed  a  determination  on  the  part  of 
some  of  the  citizens  to  confiscate  the  electric-lighting 
plant  at  its  physical  valuation.  The  owners  are  to 
be  shorn  of  their  profit  in  the  electric  undertaking, 
but  are,  of  course,  allowed  to  pocket  their  loss  on 
the  refrigerating  plant.  If  the  city  is  going  to  de- 
mand the  profit  on  one,  the  least  it  can  do  is  to  bear 
the  loss  on  the  other.  Is  it  fair  to  confiscate  the 
profit  in  the  electric-light  plant  when,  should  it  have 
proved  a  failure,  these  owners  would  have  been 
compelled  to  have  borne  the  loss?  Surely  the  com- 
monest kind  of  manly  fairness  must  prompt  a  nega- 
tive answer. 

The  National  Electric  Light  Association  has  given 
this  subject  much  thought  and  study,  and  it  is  con- 
vinced that  a  thorough  investigation  of  the  munici- 
pally owned  plants  will  demonstrate  that  the  ma- 
jority of  them  now  in  oneration  are  rank  failures 
and  that  90  per  cent,  of  all  municipallv  owned  plants 
("including  the  confessed  failures  which  have  already 
been  abandoned)  will  be  demonstrated  to  be  or  to 
have  been  failures.  Would  any  practical  man  rec- 
ommend embarking  on  a  policy  which  has  already 
been  proved  to  be  such  a  fallacy?  The  National 
Electric  Light  Association  has  demonstrated  its  faith 
in  this  proposition  by  offering  to  join  the  League 
of  American  Municipalities  in  an  impartial  investi- 
gation of  the  results  secured  in  municipal  plants,  and 
as  an  evidence  of  good  faith  the  former  body  ten- 
dered the  latter  body  a  certified  check  in  the  sum 
of  $2,5CO  to  cover  its  portion  of  the  expenses  of 
this  investigation.  It  also  stands  ready  to  make 
this  same  proposition  to  any  other  body  or  to  any 
individual  or  individuals  who  claim  to  have  faith 
in  the  success  of  municipal   ownership. 

Municipal  ownership,  should  it  become  general, 
would,  owing  to  lack  of  personal  interest,  legal  re- 
strictions of  management  and  unwarranted  criticisms 
of  managing  officers,  cast  a  blight  on  the  progress 
of  the  lighting  business,  and  instead  of  leading  the 
world   in   this    art  America   would   lose   supremacy. 

The  more  experienced  advocates  of  municipal  own- 
ership know  that  to  bear  out  their  claims,  they  are 
unsafe  in  citing  American  examples,  and  they  must 
seek  examples  in  foreign  countries.  While  not  ad- 
mitting that  municipal  ownership  is  a  success  abroad. 
it  is  irritating  and  humiliating  to  find  a  class  of 
American  residents  who  prefer  a  foreign  system  to 
an  American  system,  and  who  want  us  to  adopt  the 
policj'  of  these  decaying  nations,  even  though  this 
verj'  policy  may  have  caused  the  decay. 

Methods  which  have  made  America  rich  and 
powerful  are  good  enough  for  me.  Those  who 
wish  may  take  their  example  from  those  nations 
which  are  traveling  toward  the  dark.  This  country 
is  already  in  the  lead  and  is  still  climbing.  The 
fact  that  a  few  men,  by  merit  or  chance,  get  a 
bigger  piece  of  pie  than  I  do,  will  never  prompt  me 
to  cry  out  against  the  institutions  and  methods  which 
have  enabled  this  nation  to  get  a  bigger  piece  of 
pie  than  other  nations. 


Electric  Fish. 


The  electric  fish  probably  forms  one  of  the  most 
striking  examples  of  the  organic  adaptiveness  pos- 
sessed by  many  animals.  These  fishes,  according  to 
Professor  McKendrick,  possess  specialized  organs 
for  producing  electricity  on  an  economical  basis  far 
surpassing  anything  yet  contrived  by  man.  The 
organs  are  either  modified  muscles  or  modified 
glands,  structures  which  in  all  animals  manifest 
electrical  properties.  The  electricity  is  not  gener- 
ated in  different  centers  and  convej'ed  by  the  electric 
ner\'es  to  the  oi;gan,  but  is  generated  in  the  organ 
itself.  It  is  only  produced,  however,  so  as  to  give 
a  shock  when  set  in  action  by  impulses  transmitted 
to  the  organ  by  the  electric  nerves.  There  are  said 
to  be  in  all  about  50  species  of  fishes  that  possess 
these  electrical  organs,  but  only  five  or  six  have  so 
far  been   experimented    with    in   detail. 


A  proposition  to  install  a  dam  for  the  develop- 
ment of  power  for  electric  light  at  Ottawa,  Kan.,  is 
being  considered  by   John   Nelson, 
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Methods  and    Means   of    Securing   New 
Business.' 

By  M.  C.  Hull. 

One  of  the  first  and  most  important  things  to  be 
taken  into  consideration  when  the  question  of  how 
best  to  get  new  business  is  ■considered  is  that  of 
complete  harmony  between  the  department  having 
that  work  in  charge  and  the  other  departments  upon 
which  that  particular  one  is  dependent  for  support. 
If  a  customer  is  subjected  tO'  any  delay  in  getting 
service  connected,  he  is  dissatisfied  before  he  com- 
mences to  use  it,  and  he  will  always  be  one  whom 
it  will  be  hard   to  please. 

In  the  electrical  business  the  law  of  supply  and 
demand  is  as  applicable  as  it  is'  in  any  other  line, 
and  the  station  that  does  not  make  a  systematic 
canvass  for  new  customers,  is  one  thrft  will  not 
have  occasion  to  figure  on  enlargement  or  extension. 
The  contracting  department  creates  the  demand,  and 
the  men  engaged  in  this  work  should  be  thoroughly 
acquainted  with  the  business,  in  order  to  meet  and 
cope  with  every  situation  which  arises.  It  is  really 
the  sales  department,  and  every  solicitor  is  a  sales- 
man, for  he  meets  all  customers  on  their  own 
ground  and  must  of  necessity  work  under  exactly 
the  same  conditions  as  any  commercial  salesman, 
who,  when  he  goes  into  a  business'  house,  usually 
finds  that  some  other  fellow  in  f^he  same  line  has 
been  there  before  him,  for  we  do  have  some  com- 
petition in  this  business.  W'hen  the  salesman,  how- 
ever, has  landed  his  order  and  sends  it  into  the 
house,  it  is  now  up  to  the  latter  to  see  that  the  cus- 
tomer gets  his  goods  according  to  schedule.  If  he 
does  not,  the  salesman  is  apt  to  meet  with  a  cool 
reception  upon  his  next  visit,  and  in  our  case,  we 
get  some  very  undesirable  advertising  which  we  do 
not  want ;  consequently,  I  do  not  think  too  much 
stress  can  be  put  upon  the  importance  of  s'howing 
every  customer,  however  small,  every  consideration 
possible. 

In  planning  your  campaign  for  new  business,  it 
would  be  well  to  divide  the  work  as  much  as  possible 
into  the  various  classes,  such  as  power,  factory  and 
store  lighting,  sign  and  display  window,  residence, 
etc.,  and,  if  you  can,  have  a  man  especially  fitted  for 
each  class  of  work,  which  plan  if  it  can  be  carried 
out  will   bring  the  best   results. 

The  territory  to  be  solicited  should  be  blocked 
out  in  districts,  and  each  district  worked  carefully 
and  systematically,  and  the  only  satisfactory  way 
to  do  this  is  to  make  a  thorough  house-to-house 
canvass,  keeping  a  record  of  the  result  of  each  in- 
terview. These  records  can  be  kept  on  cards  and 
indexed  so  that  they  can  easily  be  referred  to  at 
any  time.  The  interviews  which  give  promise  of 
results  and  those  which  are  discouraging  should  be 
kept  on  cards  of  different  color,  so  that  the  prom- 
ising ones  can  be  more  readily  followed  up.  The 
others  should  not  be  dropped,  however,  without  re- 
ceiving at  least  one  more  call  from  you,  for  they 
frequently  talk  very  differently  at  the  second  inter- 
view. 

The  card  records  admit  of  such  a  wide  range  in 
detail  that  you  can  make  as  many  sub-divisions  as 
you  wish  in  classifying  and  recording  this  work. 

In  case  of  new  buildings  it  is  a  good  policy  to 
address  a  personal  letter  to  each  person  taking  out 
a  permit  to  build,  suggesting  the  idea  of  wiring  and 
the  subsequent  use  of  current.  These  letters  are 
to  be  followed  by  a  personal  call  on  the  owner. 
It  is  also  a  good  plan  to  keep  in  touch  as  much  as 
possible  with  the  architects  and  contractors,  for  they 
can  in  a  great  many  cases  be  of  considerable  assist- 
ance to  you.  It  has  been  our  experience  that  a 
very  small  percentage  of  the  new  houses  planned 
make  any  provision  in  the  specifications  for  electric 
lighting,  and  the  above  method  has  been  the  means 
of  securing  business  from  probably  more  than  half 
of  them  which  would  otherwise  have  been  finished 
without  wiring. 

The  most  desirable  customer  is,  of  course,  the 
long-hour  power  user,  and  to  get  him  means  in  most 
cases  to  educate  him  up  to  it.  He  can  be  found 
in  every  city  and  is  usually  running  a  steam  or  gas- 
engine  plant  with  his  source  of  power  located  as 
far  from  the  machinery  he  is  operating  as  he  possi- 
bly can  get  it,  seeming  to  lose  sight  of  the  fact  that 
a  great  deal  of  power  is  required  to  turn  shafting 
and  belting.  As  long  as  his  present  equipment  will 
do  the  work  required,  it  is  next  to  impossible  to 
make  any  impression  on  him.  In  the  course  of 
time  he  is  compelled  to  figure  on  more  power,  either 
because  his'  engine  is  wearing  out  or  it  has  grown 
too  small  for  his  business,  and  now  is  the  time 
for  you  to  go  after  him.  He  seldom  knows  what 
it  costs  him  to  operate,  and  it  is  your  business  to 
show  him  the  advantages  and  economy  of  motor- 
driven  machinery.  The  man  to  do  this  must  study 
very  carefully  the  conditions'  in  each  particular  case, 
and  must  know  the  amount  of  power  required  to 
operate  the  different  kinds  of  machines.  If  your 
prospective  customer  is  wideawake  and  progressive 
he  will  readily  see  the  force  of  the  argument  when 
he  is  shown  how  much  he  can  save  by  the  intelligent 
grouping  of  such  machines  as  are  running  con- 
stantly, and  operating  them  with  a  small  motor  lo- 
cated in  the  center  of  the  group,  thereby  reducing 
to  the  minimum  power  lost  in  transmission.  In  the 
case  of  such  machines  as  are  used  intermittently, 
individual   motors   should   be   installed,   which  saves 

I.  A  paper  read  before  the  Ohio  Electric  Lifiht  Association  at 
Columbus.  Ohio,  October  15,  100s,  Mr.  Hull  is  contracting  agent 
lor  the  Colurabus  Railway  and  Ligfit  Company, 
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all  power  required  by  them,  except  when  they  are 
actually  in  operation.  A  very  favorable  comparison 
of  cost  can  be  made  on  a  plant  operating  under  the 
above  conditions  and  one  running  under  the  old 
method  of  driving  a  long  main  shaft  from  one  end. 
These  are  facts  with  which  the  majority  of  power 
users'  are  unacquainted,  and  when  they  are  pre- 
sented to  them  in  an  uitelligent  manner,  you  will 
nearly  always  get  at  least   a  part  of  their  business. 

In  the  case  of  a  manufacturing  plant  in  this  city 
which  removed  within  the  last  year  to  a  new  and 
larger  factory  than  the  one  it  was  formerly  occupy- 
ing, the  question  of  power  was  taken  up  along  the 
lines  suggested  above,  with  the  result  that  the  con- 
cern gave  up  its  intention  of  installing  a  gas  en- 
gine, and  equipped  its  new  plant  with  individual 
motors,  and  is  well  satisfied  that  it  did  so.  In  an- 
other instance  where  a  call  was  made  at  a  factory 
to  solicit  for  lighting,  conversation  brought  out  the 
fact  that  the  owners  were  just  about  to  close  a 
contract  for  a  40-horsepower  gas  engine.  This  in- 
formation, of  course,  started  an  investigation  as  to 
their  requirements,  with  the  result  that  they  were 
shown  that  they  did  not  need  nearly  so  much,  and 
a  contract  was  made  with  them  to  install  14  horse- 
power in  three  motors,  which  will  furnish  them 
ample  power  for  some  time  to  come. 

By  makmg  a  careful  study  of  the  conditions  and 
requirements  in  small  shops,  and  even  in  the  larger 
ones,  you  will  put  yourself  in  the  way  of  secunng 
a  part  of  all  of  their  power. 

iNext  to  the  power  user  comes  the  long-hour 
lighting  customer,  and  sign  and  display  window 
lighting  come  in  this  class.  This  sort  of  lighting 
sliould  not  be  taken  up  along  the  same  lines  tha° 
you  would  follow  in  presenting  a  proposition  for 
interior  lighting.  It  is  advertising  of  the  best  kind, 
and  as  such  its  features  should  be  strongly  brought 
out.  Every  merchant  expects  to,  and  does,  spend 
a  certain  amount  of  money  each  yeat  for  advertis- 
ing purposes,  and  until  very  recently  the  news- 
papers nave  been  reaping  the  harvest  of  the  money 
so  spent.  The  central  station,  however,  has  come 
to  the  front  with  its  better  facilities  for  presenting 
the  merchants'  goods  to  the  public,  in  the  way  of 
illuminated  signs,  which  designate  his  location  by 
night  as  well  as  by  day,  and  by  attractive  window 
lighting,  which  displays  the  goods  themselves  to 
every  passer-by  on  the  street,  thereby  reaching  a 
large  number  of  people  who  do  not  read  the  ad- 
vertisements in  the  newspapers.  The  solicitor  who 
canvasses  for  this  sort  of  business  must  be  thor- 
oughly posted  on  the  subject,  and  use  his  knowledge 
for  the  benefit  of  the  customer,  who  will  nearly  al- 
ways leave  it  to  him  to  decide  what  will  give  the 
best   results. 

As  a  matter  of  course  customers  will  not  all 
make  the  investment  required  to  install  an  electric 
sign,  but  these  signs  are  now  put  up  in  such  an 
attractive  manner  and  are  being  so  extensively  used 
that  the  merchant  who  is  progressive  must  of'neces- 
,sity  consider  the  question.  The  free  use  of  current 
along  these  lines  naturally  leads  him  to  try  the  ex- 
periment of  making  his  store  interior  more  at- 
tractive, which  he  does  by  burning  more  light,  and 
he  soon  finds  it  a  paying  proposition,  so  that  m  the 
end  he  becomes  a  customer  who  uses  his  installa- 
tion a  good  part  of  the  day  as  well  as'  late  into  the 
night. 

Kesidence  lighting  seems  to  be  one  of  the  hardest 
kind  to  get,  mainly  from  the  fact  that  neariy'all 
people  take  it  for  granted  that  the  cost  is  prohibitive. 
As  a  matter  of  fact,  it  is  not,  for  a  house  can  be 
lighted  just  as  cheaply  and  much  more  satisfactorily 
by  the  use  of  electric  light,  property  distributed, 
than  it  can  be  by  any  other  method  of  illumination  ; 
and  here  again  the  solicitor  must  "-et  in  his  good 
work.  He  nearly  always  has'  his  first  interview  with 
the  lady  of  the  house,  and  when  he  has  shown  her 
that  electric  light  is  not  beyond  her  means  a  few 
suggestions  as  to  other  uses  of  current,  such  as  a 
small  smoothing  iron  for  her  fancy  work,  or  an 
electric  chafing  dish  for  little  luncheons— these,  with 
the  knowledge  that  she  can  have  a  turn-down  light, 
and  without  the  use  of  matches— will  make  her  your 
advocate,  and  she  will  use  her  influence  to  heH'you 
get   the   service   into   the   house. 


Electrical  Committee  of  the  Underwrit- 
ers' National  Electric  Association. 

The  regular  annual  meeting  of  the  Electrical  Com- 
mittee of  the  Underwriters'  National  Electric  Asso- 
ciation will  be  held  at  the  rooms  of  the  New  York 
Board  of  Fire  Underwriters,  No.  32  Nassau  .Street, 
New  York  city,  and  will  be  begun  at  10  a.  m.  ori 
December  2d.  Inspectors  interested  in  the  questions 
corning  before  the  meeting  this  year  are  cordially 
invited  to  attend.  Suggestions  for  changes  in  the 
National  Electrical  Code  which  it  is  desired  to  have 
considered  at  this  meeting  should  be  sent  to  the  sec- 
retary, C.  M.  Goddard,  No.  55  Kilby  Street,  Boston, 
not  later  than  November  i8th.  W.  H.  Merrill,  Jr., 
of  Chicago  is  the  electrician  of  the  association. 


City  Electrician  Ellicott  of  Chicago  says  that  if 
present  conditions  continue  the  cost  for  each  mu- 
nicipal arc  lamp  will  exceed  that  for  1902  by  .$1.04. 
The  increase  is  caused  by  a  rise  in  the  price  of  labor 
and  fuel.  For  the  first  time  in  six  years  the  cost  of 
lamps  does  not  show  a  reduction,  as  figured  by  the 
City  Hal!  people, 
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CORRESPONDENCE, 

London  Letter. 

London,  October  31.— At  a  recent  meeting  of  the 
Underground  Electric  Railway  Company  of  London 
C.  T.  Yerkes  gave  some  interesting  information  as 
to  the  progress  of  the  various  railways  in  the  hands 
of  this  concern.  All  of  them  are  in  an  advanced  state 
of  construction,  one,  the  Baker  Street  and  Waterloo 
tube  line,  being  all  but  completed,  and  will  be  ready 
as  soon  as  the  conversion  to  electric  traction  of  the 
lines  of  the  District  company  has  taken  place. 
The  acquisition  of  the  London  United  Tramways  bids 
fair  to  be  a  great  advantage  to  Mr.  Yerkes'  under- 
taking, as  by  its  means  direct  communication  will 
soon  be  available  from  the  north  and  east  of  Lon- 
don out  to  the  west.  Owing  to  the  recent  scares  as 
to  fires  in  underground  tube  railways,  the  special 
attention  which  Mr.  Yerkes  has  been  giving  to  this 
matter  is  worthy  of  notice.  All  platforms  will  be  of 
cement  and  all  wooden  staircases  on  existing  lines 
will  be  replaced  by  iron  ones.  The  only  complaint 
to  be  made  about  the  Lots  Road  generating  station 
is  that  its  construction  has  not  gone  forward  as 
rapidly  as  might  have  been  done,  but  in  the  matter 
of  cost,  the  whole  undertaking  has  cost  well  within 
the  estimates.  Some  machinery  has  had  to  be  pro- 
cured in  Germany,  but  the  majority  of  the  equip- 
ment has  been  bought  in  England.  While  on  the 
question  of  tube  railways,  mention  may  be  made  of 
the  fact  that  an  electric  moving  staircase  is  to  be 
installed  at  the  city  station  of  the  Great  Northern 
and  City  Railway.  This  line  is  not  connected  with 
Mr.   Yerkes,  however. 

Some  time  ago  the  Town  Council  of  Folkenstowe, 
a  South  Coast  watering  place,  obtained  parliamentary 
powers  authorizing  it  to  construct  tramways  on  the 
surface-contact  .system.  Whether  it  has  been  scared 
by  the  experiences  at  Wolverhampton,  I  do  not  know, 
but  the  fact  remains  that  in  the  present  session  of 
Parliament  an  application  is  to  be  made  for  an  altera- 
tion of  the  system  to  the  overhead-trolley  system. 
On  the  other  hand,  the  Dolter  Electric  Traction 
Company,  after  some  negotiation  with  the  Torquay 
Town  Council,  has  agreed  with  it  to  construct,  ex- 
perimentally, a  length  of  tramway  upon  the  Dolter 
surface-contact  system.  Before  this  can  be  con- 
structed, however,  the  company  will  have  to  obtain 
parliamentary  sanction,  which  will  not  be  difficult 
to    secure    with    the    support    of   the    Town    Council. 

During  the  last  parliamentary  session  two  Scotch 
electric  power-supply  schemes  passed  without  oppo- 
sition. Now  an  effort  is  being  made  to  project  a 
similar  venture  for  Perthshire  in  Scotland,  which 
will  utilize  the  Avaterpower  which  is  available  in 
more  or  less  considerable  quantities. 

Tbe  Hull  corporation  has  just  been  granted  a  loan 
of  $220,000  for  telephone  purposes,  and  a  competitive 
svstem  will  now  be  established  with  the  National 
Telephone  Company.  The  telephone  license  to  carry 
on  a  service,  granted  by  the  postmaster-general,  con- 
tinues until  December  31,  191.1,  but  the  loan  granted 
by  the  Local  Government  Board  extends  over  25 
years.  It  has  been  pointed  out  that  this  introduces 
several  difficulties  in  the  way  of  making  the  under- 
taking a  financial  success,  as.  apparently,  unless  some 
special  arrangements  are  made,  the  repayment  of  the 
loan  will  have  to  continue  for  some  17  years  after 
the  date  when  the  postmaster-general  may,  if  he  so 
chooses,  acquire  the  undertaking. 

The  Postoffice  has  now  arranged  for  a  demonstra- 
tion of  Mr.  Lee  De  Forest's  system  of  space  teleg- 
raphy between  Holyhead  and  Dublin.  This  decision  of 
the  postofiice  authorities  has  been  largely  published  in 
the  daily  papers  and  more  or  less  technical  accounts 
have  been  written  as  to  the  essential  differences  be- 
tween the  DeForest  and  Marconi  .systems.  Mr.  Mar- 
coni is  now  making  a  special  cruise  in  the  Mediter- 
ranean on  a  British  man-of-war,  in  experimenting 
between  there  and  Gibraltar. 

Tbe  North  Metropolitan  Tramways  Company,  to 
which  all  the  North  London  tramways  are  leased, 
has  put  all  its  lines  outside  the  county  area  under 
reconstruction  on  the  trolley  system,  and  as  some 
of  these  will  have  to  run  inside  the  county,  the  Lon- 
don County  Council  considers  it  has  a  right  to  a 
voice  as  to  the  system  to  be  adopted.  An  action 
is  therefore  to  be  commenced  to  prevent  the  company 
continuing  some  of  the  work.  W. 


New  York  Notes. 

New  York,  November  7. — The  tests  made  on 
the  Erie  Canal  at  Schenectady  last  week  of  towing 
canal  barges  by  the  use  of  electric  motors  instead  of 
by  mules  was  considered  successful  by  the  engineers 
and  officials  present.  An  elevated  structure  1%  miles 
long  was  constructed  to  carry  the  motor  cars  in  such 
a  way  as  not  to  interfere  with  traffic  on  the  tow- 
path.  The  electric  locomotives  easily  hauled  four 
canal  boats  with  a  total  cargo  of  1,000  tons  at  a  speed 
of  five  miles  an  hour  against  the  current.  The  pres- 
ent method  of  towing  by  mules  or  horses  permits  of 
a  carco  of  but  160  tons  to  each  boat.  State  Engi- 
neer Bond  was  impressed  with  the  great  possibilities 
of  electric  towage.  When  asked  whether  the  system 
would  be  practicable  on  the  proposed  ,$iot,ooo,ooo 
barge  canal,  he  said  it  would  be  at  points  where  the 
canal  has  the  ordinary  prism ;  but,  in  cases  of 
wide  water,  like  Oneida  Lake,  or  where  the  con- 
struction of  the  canal  is  made  by  canalizing  rivers,  it 
would  not  be  practicable. 

The  Municipal  Art  Society  has  issued  a  report  on 
needed  transit  changes  for  New  York.     Chief  Engi- 


neer Parsons'  suggestions  to  the  Raid  Transit  Com- 
mission are  criticised,  and  the  society's  plans  for  alle- 
viating traffic  conditions  are  outlined.  The  society 
proposes  an  extensive  loop  subway  to  connect  with 
tbe  Battery  Park  neighborhood  and  thence  into 
Brooklyn,  where  it  is  to  stretch  out  to  Fort  Hamil- 
ton, and  then  under  the  Narrows  to  Staten  Island, 
to  the  Flatbush  territory,  and  to  East  New  York, 
with  an  ultimate  connection  with  Flushing.  For  the 
river-front  streets  of  Manhattan  Borough  is  sug- 
gested an  elevated  railroad,  the  west  and  east  side 
lines  connected  by  tunnels  across  such  leading  streets 
as  Thirty-fourth,  Twenty-third,  Eighth,  and  Christo- 
pher Streets.  A  system  of  tunnels  across  the  city 
between  bridge  terminals  and  ferries  would  afford 
direct  connection  with  the  far  corners  of  Brooklyn 
and  the  towns  of  New  Jersey  to  the  west  by  way 
of  Manhattan  Island,  it  is  pointed  out. 

The  regular  fall  dinner  of  the  Magnetic  Club  is  to 
be  held  at  the  St.  Dennis  Hotel,  Eighth  Street  and 
Broadway,  on  November  i8th.  The  annual  meeting 
of  the  Telegraphers'  Mutual  Benefit  Association  is 
held  on  this  date  and  the  out-of-town  delegates 
thereto  will  be  guests   of  the  club. 

The  Independent  Telephone  Company  has  applied 
to  Justice  Clarke  in  the  Supreme  Court  for  a 
peremptory  mandamus  to  compel  Commissioner 
Monroe  of  the  department  of  water  supply,  gas  and 
electricity  to  permit  the  company  to  construct  and 
maintain  its  lines  of  electrical  conductors  in  the  pres- 
ent subways  of  the  Underground  Rapid  Transit  Rail- 
road Company,  and  to  construct  whenever  necessary 
such  subways  throughout  the  city  to  carry  its 
lines.  President  Orr  of  the  Rapid  Transit  Commis- 
sion stated  that  this  company  had  not  received  per- 
mission from  the  commission  to  occupy  any  portion 
of  the  conduits  of  the  underground  railway  or  to 
place  its  lines  in  the  streets.  It  is  asserted  that  if  the 
application  were  granted  the  company  would  make 
an  effort  to  place  its  wires  in  any'  and  every  street  in 
the  city.     Justice  Clarke  reserved  decision. 

The  Rapid  Transit  Commission  is  in  receipt  of  a 
letter  from  the  royal  commissioners  recently  sent  here 
from  London  to  examine  American  street-railway 
practice  with  a  view  of  solving  the  traffic  problem  in 
the  British  capital.  The  Londoners  spoke  of  the 
New   York  tunnel  as  "magnificent." 

The  coming  meeting  of  the  American  Society  of 
Mechanical  En,gineers  will  be  begun  on  December 
1st.  The  opening  session  will  be  at  g  p.  m.  in  the 
Society  House,  when  President  James  M.  Dodge  will 
deliver  his  annual  address  ;  the  subject  will  be  "The 
Value  of  an  Engineering  Education  to  a  Young 
Man."  There  will  be  business  sessions  on  December 
2d.  3d  and  4th,  as  well  as  the  usual  banquet  and 
entertainment  features.  The  names  offered  by  the 
nominating  coniimittee  to  be  voted  on  for  the  ensuing 
year  are  as  follows:  President,  Ambrose  Swasey  of 
Cleveland,  Ohio;  vice-presidents.  Prof.  D.  S.  Jacobus 
of  Hoboken.  N.  J. :  M.  L.  Holman  of  St.  Louis.  Mo. : 
William  J.  Keep  of  Detroit,  Mich.  Managers,  George 
I.  Rockwood  of  Worcester,  Mass. :  John  W.  Leib, 
Jr..  of  New  York  city :  Asa  M.  M'attice  of  Pittsburg, 
Pa. :  treasurer.  William  H.  Wiley  of  New  York  city. 

O. 


Southeastern  Developments. 

Charlotte,  N.  C,  November  7. — The  city  of  New- 
port News,  Va.,  is  considering  the  advisability  of 
establishing  a  city  electric-light  plant  and  the  city 
electrician  has  been  instructed  to  submit  estimates 
for  a  plant  for  a  city  of  40,000. 

The  new  electric-light  plant  being  put  in  at  Cheraw, 
S.  C,  will  be  completed  about  December  1st. 

It  is  asserted  that  the  Knoxville  Traction  Company 
is  the  best  managed  company  owned  by  the  Railways 
and  Light  Company  of  America,  the  ratio  of  expenses 
to  income  being  four  per  cent,  less  than  any  other 
company  owned  by  the  Railways  and  Light  Company. 

The  Suburban  Railroad  of  St.  Louis  is  having 
plans  prepared  for  a  new  power  house  to  be  erected 
in  that  city  to  take  the  place  of  one  recently  burned. 
The  building  will  be  193  by  131  feet,  one  story  high, 
and  will  cost  $55,000. 

All  of  the  cables  in  the  subway  in  Baltimore  are 
to  be  connected  with  the  return  system  of  the  United 
Railways  and  Electric  Company.  This  company  has 
placed  in  the  city  conduits  304.000  feet  of  feed  wires, 
amounting  to  60  miles  of  wire. 

A  force  of  160  men  has  been  put  to  work  on  the 
tracks  of  the  Virginia  Passenger  and  Power  Company 
of  Richmond  to  correct  the  electrolysis  evil.  The 
work   will    likely  require  a   month. 

An  electric  line  will  be  built  between  Keyser  and 
Westernport,  Md.,  making  a  continuous  line  from 
Cumberland  to  Keyser.  L. 

Canadian  Intelligence. 

Oltawa,  Ont.,  November  7. — The  British  Pacific 
cable  has  now  been  in  operation  for  one  year,  and, 
although  the  financial  returns  have  not  proved  as 
satisfactory  as  was  anticipated,  its  business  is  steadily 
improving.  Should  the  Australian  Parliament  de- 
termine to  rescind  Sir  Edmond  Barton's  agreement 
with  the  Eastern  Extension  Telegraph  Company,  the 
prospects  of  the  British  cable  company  will  be  bright. 
Sir  Sanford  Fleming  of  Ottawa  has  received  a  letter 
from  Senator  Smith  of  the  Australian  Senate,  which 
intimates  that  this  is  what  may  be  expected. 

A  company  composed  of  residents  of  the  city  of 
Kingston.  Ont.,  has  secured  the  control  of  the  M'is- 
sissippi  Falls,  about  55  miles  from  Kingston,  with 
the  intention  of  developing  power  there.    It  is  stated 


that  upward  of  10,000  horsepower  can  be  easily  ob- 
tained at  these  falls,  and  could  be  profitably  mar- 
keted at  from  $15  to  $20  per  horsepower  a  year. 
There  is  a  fall  of  85  feet  at  thfs  point. 

The  Canadian  government  has  instructed  its  space- 
telegraph  officer  at  Belle  Isle  to  communicate  with 
all  steamers  fitted  with  the  Marconi  apparatus  which 
pass  through  the  Straits  of  Belle  Isle.  From  the 
station  there  messages  are  transmitted  to  the  gov- 
ernment wireless  station  at  Chateau  Bay  on  the  main- 
land, which  is  connected  by  wire  with  the  land  tele- 
graph systems  of  the  Dominion.  There  are  now  48 
transatlantic  steamships  fitted  with  the  Marconi  ap- 
paratus, and  120  more  vessels  are  being  equipped  at 
the  present  time. 

The  Dominion  government  steamer  Aberdeen  re- 
cently took  to  Belle  Isle  nine  miles  of  copper  wire 
for  the  purpose  of  establishing  telephonic  communi- 
cation between  the  two  ends  of  that  island.  That 
portion  of  the  country  is  stated  to  be  nothing  more 
than  a  desperate  mass  of  rock,  partially  covered  with 
moss  and  producing  no  wood  of  any  kind.  As  there 
are  no  poles  upon  which  to  string  the  wire  and  the 
character  of  the  land  precludes  the  possibility  of 
erecting  them,  the  wire  will  be  insulated  and  laid 
alon.g  the  surface  of  the  rocks.  There  is  no  tele- 
graph communication  between  the  two  ends  of  the 
island,  and  it  will  scarcely  be  possible  to  cross  it  in 
winter. 

Work  is  being  rapidly  pushed  on  the  factory  of 
the  Canadian  Westinghouse  Company  at  Hamilton, 
Ont,  which  will  give  employment  to  i.ooo  men.  The 
Westinghouse  company's  business  in  Canada  has  in- 
creased to  such  an  extent  that  it  has  become  a  neces- 
sity to  manufacture  in  Canada.  The  American  com- 
pany has  upon  its  books  at  the  present  time  unfilled 
contracts  and  orders  for  Canada  of  upward  of  $750,- 
000  worth  of  electrical  apparatus. 

The  annual  report  of  the  Montreal  street  railway, 
just  issued,  shows  that  the  company  carried,  during 
the  year,  54.592,014  passengers  as  against  49,947,467 
passengers  the  year  previous.  The  net  earnings  for 
the  year  were  $905,939  as  compared  with  $911,032 
for  the  preceding  year.  Although  there  was  a  heavy 
increase  in  the  gross  earnings,  the  decrease  in  the 
net  earnings  is  explained  by  the  fact  that  the  operat- 
ing expenses  were  heavier,  owing  to  the  increased 
rate  of  wages  paid  in  all  the  departments,  the  in- 
creased amount  spent  on  maintenance  of  propertv 
and  the  increased  percentage  on  gross  earnings  paid 
to  the  city.  The  company  paid  the  city  of  Montreal 
for  tax  on  earnings  and  other  taxes,  including  street 
cleaning,  the  total  sum  of  $168,466.  As  an  evidence  of 
the  .growth  of  this  street-railway  system,  the  report 
points  out  that  II  years  ago  only  11.631,386  pas- 
sengers were  carried,  as  compared  to  the  number 
carried  this  year,  as  before  stated.  Within  the  last 
few  months  the  company  has  expended  $125,000  for 
new  cars.  W. 


Winnipeg,  Man.,  November  6. — Whitby,  Ont.,  will 
establish  a  municipal  electric  and  waterworks  plant 
to  cost  $65,000.  R.  E.  Speakman  was  appointed  engi- 
neer for  the  installation  of  the  services. 

Winnipeg  will  have  a  new  street-lighting  system. 
Twenty-five  enclosed  arc  lamps  have  been  purchased 
and  will  be  placed  in  position  at  once,  and  if  found 
to  work  satisfactorily  all  new  lamps  will  be  of  the 
saine   pattern. 

The  town  of  Dauphin,  Man.,  is  advertisin.g  for 
the  installation  of  an  electric-light  plant.  W.  Rintul 
is    town   clerk. 

An  electric-lighting  plant  has  been  established  in 
Minnedosa,  Man.,   and   is  now  successfully  running. 

The  waterpower  plant  at  Dashwood  Falls  near 
Lac  du  Bonnet,  owned  by  the  Winnipeg  Power 
Company,  is  being  developed  rapidly  and  work  is 
progressing  on  the  long  sluice  which  is  being  cut 
through  the  solid  rock  to  give  the  necessary  rush 
of  water  for  the  purpose  of  generating  electrical 
energy.     Nearly  $500,000  is  being  spent  on  the  plant. 

The  British  Columbia  Power  and  Manufacturing 
Company  has  established  an  electric-light  plant  in 
Atlin  City,  which,  besides  lighting  the  town,  will 
also  furnish  power  to  business  enterprises.  The 
power  at  present  is  supplied  by  two  25-kilowatt 
Edison  machines  which  operate  a  generator  with  a 
capacity  of  1,000  lights  of  i5  candlepower  each. 
The  electricity  is  generated  at  a  voltage  of  no  and 
transmitted  by  low-tension  wires.    . 

The  City  Council  of  Stratford,  Ont.,  has  made  a 
satisfactory  arrangement  with  the  proposed  radial 
electric  railway,  of  which  H.  M.  Sloan  of  Chicago 
and  Dr.  McKay  of  Ingersol  are  the  chief  promoters. 
The  agreement  gives  the  company  a  so-year  fran- 
chise, with  option  by  the  city  of  purchasing  outright 
after  25   years. 

The  Winnipeg  Electric  Street  Railway  Company 
is  now  making  arrangements  with  the  St.  Boniface 
Bridge  Company  for  the  privilege  of  running  an 
electric  car  line  over  the  Broadway  bridge,  prelimi- 
nary to  a  plan  of  extension,  which  will  consist  of 
a  loop  running  across  the  bridge  and  back  to  the 
city  by  way  of  the  Norwood  bridge.  The  proposed 
line  will  run  through  the  principal  portions  of  the 
town  of  St.  Boniface  and  around  through  Norwood, 
returning  to  the  citv  by  way   of  Main   Street  south. 

A  number  of  Montreal  and  Toronto  capitalists 
are  about  to  form  a  company  and  apply  for  a  charter 
to  build  an  electric  road  from  Winnipeg  to  Brandon, 
The  road  will  be  for  both  passenger  and  freight 
traffic. 

Tlie  deal  between  the  Southern  Traction  Company 
find    the   English    syndicate   which    is   financing  the 
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scheme  to  build  an  electric  road  in  London,  Ont., 
has  been  closed  and  tlie  money  placed  at  the  dis- 
posal  of   the   local   company. 

Traffic  on  the  Toronto  Street  railway  is  increasing 
'so  fast  that  the  company  is  in  a  dilemma  how  to 
handle  it  Recently  the  22  boilers  in  active  opera- 
tion at  the  power  works  worked  the  power  up  to 
9,700  amperes.  The  company  has  recently  placed 
another  battery  of  boilers  whicli  have  a  capacity  of 
520  horsepower  each  and  four  more  are  being  rushed 
to  completion,  and  at  present  the  company  is  con- 
suming coal  at  the  rate  of  150  tons  a  day.  Manager 
Keating  says  they  are  anxious  for  the  electric  cur- 
rent to  be  brought  to  Toronto  from  Niagara  Falls, 
hut  it  will  be  at  least  two  years  before  this  con- 
nection will  be  an  accomplished  fact,  so  they  are 
pushing  work  on  the  new  power  plant  in  the  city,  on 
which  the\-  are  spending  nearly  $500,000.  H. 


Kentucky. 

Louisville,  November  7. — The  Louisville  Railway 
Company  is  building  tracks  of  different  gauges  from 
JLarket  Street  to  the  river  front.  One  is  standard 
and  the  other  suited  to  its  own  cars.  It  is  believed 
that  this  arrangement  is  being  made  in  order  to 
admit  cars  from  the  Prospect  road  and  also  to  ac- 
commodate cars  from  the  Louisville  and  Southern 
Indiana  line,  which  will  run  its  line  into  the  city  as 
soon  as  the  track  across  the  bridge  can  be  arranged. 

The  commissioners  of  Floyd  County,  Ind.,  have 
ordered  an  election  to  be  held  on  December  loth  to 
decide  whether  the  townships  of  New  Albany  and 
Franklin  will  grant  a  subsidy  of  two  per  cent,  to 
the  Louisville  and  Southern  Indiana  Traction  Com- 
pany. Should  the  subsidy  be  voted,  the  amount 
realized  from  New  Albany  township  will  be  $206,000 
and  from  Franklin  about  $10,000.  The  money  will 
be  used  in  building  a  line  from  New  Albany  to 
Corydon. 

At  a  cost  of  about  $3,000  the  Louisville  Railway 
Company  has  presented  154  of  its  employes  with 
handsome  uniforms  and  20  received  overcoats.  Last 
season  the  number  was  reversed,  154  overcoats  and 
20  uniforms  being  distributed.  This  plan  is  taken 
to  reward  faithful  employes  who  have  been  in  the 
service  of  the  company  for  years. 

The  net  profit  of  the  Cincinnati.  Newport  and 
Covington  Light  and  Traction  Company  for  Sep- 
tember is  $27,338.78,  in  comparison  with  $28,587.20 
for  the  corresponding  month  last  year.  The  receipts 
were  larger  this  year  than  last,  but  there  was  a 
corresponding  increase  in  operating  expenses,  taxes 
and  damages. 

.\  number  of  Cincinnati  business  men  were  in 
Lexington  to-day  inspecting  the  property  of  the 
Blue  Grass  Traction  Company  between  Lexington 
and  Paris.  The  Cincinnati  Trust  Company  is  syndi- 
cate manager  for  the  property. 

Sanders  &  Walker  of  McCreary,  Ky.,  have  pur- 
chased the  electric  light,  flouring  mill  and  planing 
mill  at  Lancaster  and  will  operate  them  together  as 
in  the  past.  The  property  belonged  to  the  estate  of 
William  Ward,  and  the  purchase  involved  a  consid- 
eration of  $12,000. 

It  is  probable  that  electric-railway  business  in  this 
state,  especially  in  the  vicinity  of  Louisville  and  Lex- 
in^on.  will  be  rather  lively  next  spring,  as  a  num- 
ber of  plans  have  been  formed  for  extensions,  as 
well  as  some  new  lines.  Further  building  through 
the  winter  is  hardly  contemplated.  There  is  per- 
haps room  for  more  roads  between  some  of  the 
larger  towns  of  the  state  and  along  the  river,  as 
well  as  through  some  of  the  less-thickly  populated 
sections  which  have  no  railroads  at  present.        C. 


Michigan. 

Detroit,  November  7. — The  American  Water  Mo- 
tor and  Power  Company,  with  a  capital  stock  of 
$200,000,  has  been  organized.  The  promoters  of  the 
enterprise  are  Lewis  C.  McBride,  George  G.  Epstein, 
J.  G.  Hacking  and  David  Mclntyre.  The  company 
owns  patents  on  a  motor  which,  when  set  in  a  run- 
ning stream,  will  develop  from  12  to  35  horsepower. 
.A.  motor  is  now  working  in  a  branch  of  the  Huron 
River,  near  .Ann  Arbor,  and  is  running  40  incandes- 
cent lights. 

The  Grand  Rapids  and  Ionia  Railway  Company, 
with  an  authorized  capital  stock  of  $1,000,000,  has 
been  organized  for  the  purpose  of  building  an  elec- 
tric railway  from  Grand  Rapids  to  Ionia,  a  distance 
of  32  miles,  through  Ada,  Lowell  and  Saranac.  This 
is  the  first  of  the  three  electric-railway  companies 
which  will  be  built  and  operated  under  the  same 
management.  The  officers  of  the  company  comprise 
a  number  of  prominent  Detroit  and  Michigan  public 
men.  Franchises  have  been  secured  and  arrange- 
ments made  with  the  Grand  Rapids  railway  by  which 
the  new  company's  cars  will  enter  the  city  of  Grand 
Rapids,  passengers  being  transferred  free  to  all  points 
in  that  city.  Private  rights-of-w-ay  will  be  used  for 
the  whole  line  except  in  cities  and  towns,  where  the 
road  will  run  on  the  principal  streets.  Direct  con- 
nections will  be  made  with  the  interurban  lines  to 
Holland   and   Muskegon. 

The  Detroit,  Monroe  and  Toledo  Short  Line  felec- 
tric)  has  iust  completed  its  bridge  across  the  Huron 
River  at  South  Rockwood.  and  it  is  understood  thit 
a  contract  for  a  passenger  station  has  been  let. 

Henrj'  P.  Wickham  of  Detroit  has  bought  the 
franchises  and  grade  of  the  Union  Traction  Com- 
pany in  Genesee  Count}'  and  will  probably  transfer 
them  to  the  Nester-Russell-Tarsney  syndicate,  which 
is  planning  an   electric  line   from   Saginaw  to  Flint. 


The  council  of  Bay  City  has  instructed  the  chief 
of  police  to  make  complaint  against  and  arrest  every 
motorman  and  conductor  bringing  Saginaw  Valley 
Traction  Company  interurban  cars  within  the  city 
limits  and  to  prevent  the  cars  from  running.  The 
order  takes  immediate  effect.  This  course  is  pursued 
as  the  interurban  company  has  failed  to  equip  cars 
with  fenders,  although  repeatedly  promising  to  do 
so,  after  extensions  of  time  were  granted  for  a  year 
past. 

G.  H.  Stephenson  of  Philadelphia,  president  of  the 
Owosso  and  Corunna  Electric  Company,  recently 
made  a  visit  to  Owosso.  He  says  the  line  will  be 
extended  from  Corunna  to  Durand'  within  six  months. 

The  survey  for  the  proposed  Detroit,  Flint  and 
Saginaw  electric  road  between  Flint  and  Saginaw 
was  begun  Monday.  Although  the  promoters  say 
the  line  will  be  completed  as  far  as  Frankensmuth 
by  Christmas,  the  people  along  the  line  seem  to  doubt 
this,  as  there  have  been  so  many  failures  in  tryin.g 
to  build  electric  lines  between  Flint  and  Saginaw  in 
the  last  two  years.  W. 


Information  from  Indiana. 

Indianapolis,  November  7. — The  opening  of  an- 
other interurban  traction  line  connecting  Indianapolis 
with  Noblesville  and  Tipton  and  the  adjacent  country, 
and  the  filing  of  articles  of  incorporation  of  the  In- 
dianapolis, Newcastle  and  Winchester  Traction  Com- 
pany with  a  capital  stock  of  $100,000  is  the  record 
of  the  last  week.  The  officers  of  the  new  company 
are:  President,  Benjamin  Koons  of  M'ooreland; 
vice-president,  E.  L.  Watson,  Winchester ;  secretary, 
C.  S.  Hernley,  Newcastle;  treasurer,  Dan.  Storms, 
Lafayette.  Surveyors  were  started  out  immediately 
to  survey  the  75  miles  of  line  which  the  company 
proposes  to  build  connecting  Indianapolis,  Newcastle 
and  Winchester  and  a  score  of  intermediate  towns. 
The  company  proposes  to  furnish  these  towns  with 
light  and  power.  The  company's  principal  office  will 
be  in   Newcastle. 

The  date  of  the  sale  of  the  Lake  Cities  electric 
railway,  decreed  upon  the  suit  of  the  Metropolitan 
Trust  Company  to  foreclose  a  mortgage  on  the  road, 
has  been  changed  to  December  loth.  The  sale  will 
take  place  in  the  courthouse  in  Laporte  at  noon.  No 
bids  less  than  $40,000  will  be  entertained  and  each 
bid  must  be  accompanied  by  a  certified  check  for 
$5,000.  There  are  several  interurban  companies  anx- 
ous  to  secure  control  of  the  system,  and  bidding  is 
likely  to  be  quite  spirited. 

A  franchise  has  been  granted  Wallace  B.  Campbell 
to  enter  the  city  of  Anderson  for  an  interurban  line 
he  has  projected  from  Anderson  to  Lebanon.  Mr. 
Campbell  says  that  he  has  secured  franchises  in  all 
the  towns  and  cities,  and  much  of  the  right-of-way 
for  his  line. 

The  commissioners  of  Harrison  County  have 
granted  a  franchise  to  the  Leavenworth  electric  rail- 
way through  the  county.  T.  B.  Ellsworth  is  presi- 
dent and  S.  A.  Beals  is  secretary;  both  reside  in 
Leavenworth. 

C.  N.  Nelson  has  petitioned  the  commissioners  of 
Wayne  County  for  a  right-of-way  through  the  county 
for  the  Columbus,  Greensburg  and  Richmond  traction 
line. 

All  the  right-of-way  for  the  Wabash-Warsaw  trac- 
tion line  between  Wabash  and  North  Manchester  has 
been  secured,  nearly  all  the  land  being  given  by  the 
farmers,  who  are  anxious  for  the  road. 

Judge  McMasters  of  the  Indianapolis  Superior 
Court  ruled  that  the  traction  companies  are  not  re- 
quired to  obtain  consent  of  the  county  commissioners 
before  crossing  a  public  highwaj'.  This  ruling  was 
based  on  the  action  of  the  last  Legislature.  It  is 
held  that  only  when  the  company  desires  to  run  its 
lines  along  the  public  highway  is  the  consent  of 
the  commissioners  necessary.  The  decision  is  agree- 
able to  traction  companies  because  the  commission- 
ers in  some  counties  have  been  very  exacting  and 
arbitrary  concerning  the  method  of  crossing  public 
highways. 

The  cars  of  the  Wabash-Logansport  traction  line 
are  being  equipped  with  signal  lights  for  night  and 
flag  markers  for  day,  new  pilots  and  new  smoking 
apartments.  A  complete  telephone  service  for  the 
use  of  the  road  has  been  established  between  Wabash 
and  Logansport,  and  conductors  receive  orders  at 
every  station  and  meeting  point  by  telephone  from 
the  dispatcher  at  Rich  Valley. 

The  City  Council  of  Columbus  has  voted  to  install 
a  new  electric-light  plant,  the  one  now  in  service 
having  become  practically  worn  out  and  obsolete. 
The  new  plant  will  be  of  sufficient  capacity  to  pro- 
vide for  the  growth  of  the  city  for  years  to  come. 

The  Tell  City  Electric  Light  Company  has  turned 
its  plant  and  entire  system  over  to  the  city  and_  it 
will   hereafter  be   owned   and   operated  by  the  city. 

F. 


tabula  is  finished  there  will  be  a  trolley  system  from 
Westfield,   N.   Y.,  to   Jackson,    Mich. 

The  survey  for  an  electric  railway  between  Marion 
and  Tiffin  has  been  completed,  and  work  commenced 
on  the  route  between  Tiffin  and  Upper  Sandusky. 
The  distance  is  40  miles. 

Four  more  freight  cars  have  been  added  to  the 
equipment  of  the  Columbus,  London  and  Spring- 
field electric  railway. 

Chief  Engineer  Huntoon  of  the  Ft.  Wayne,  Van 
Wert  and  Lima  Traction  Company  announces  that 
the  grading  of  the  line  is  now  completed,  excepting 
about  two  miles  to  be  done  within  the  city  limits 
of  Lima  and  Ft.  Wayne.  The  distance  is  61  miles. 
One  hundred  thousand  ties  have  been  distributed 
along  the  line. 
^  John  Jenkins,  formerly  superintendent  of  the  Ma- 
rion electric  railroad,  has  been  appointed  division 
superintendent  of  the  Columbus,  Delaware  and  Ma- 
rion electric  railroad.  His  division  lies  between 
Marion  and   Prospect,   with  his  office   in   Marion. 

Among  recently  incorporated  electrical  companies 
are^  the  following-named :  Geneva  Electric  Illumi- 
nating Company.  Geneva,  capital  $10,000;  Barnesville 
and  Woodsfield  Electric  Railway  Company,  Barnes- 
ville, capital  $25,000;  Simmons-Moore  Manufactur- 
ing Company,  Columbus,  to  make  and  deal  in  trolley 
cars  and  electrical  machinery  and  equipments,  capital 
$100,000;  Dayton  Traction  and  Terminal  Company, 
Dayton,  capital  stock  $100,000. 

W.  B.  Gamble  of  Columbus  and  C.  M.  Hurley  have 
formed  a  company  capitalized  at  $2,500,000  which 
purposes  to  build  an  electric  railway  in  Rutherford 
County.  Tenn.  The  line  will  be  an  outlet  for  a  valu- 
able marble  quarry  owmed  by  these  men  and  will 
reach  some  valuable  coal  deposits  and  large  tracts 
of  timberland.  There  is  no  competition  by  steam 
roads  in  the  vicinity. 

Surveyors  are  at  work  on  the  right-of-way  for  an 
electric  railway  between  Sandu.sky  and  Marion.  As 
soon  as  this  work  is  finished  a  line  to  Tiffin  will  be 
surveyed.  It  is  stated  that  New  York  capitalists 
are  ready  to  begin  work  on  the  construction  of  these 
lines  early  next  spring. 

The  Ohio  and  Michigan  Traction  Company  held  a 
special  meeting  recentlv  and  passed  a  resolution  to 
levy  an  assessment  of  five  per  cent,  on  the  stock,  to 
be  used  in  pushing  the  road  to  completion. 

The  proposition  to  issue  bonds  for  installing  an 
electric-light  plant  at  West  Mansfield  was  carried 
by  a  large  majority.  H. 


From  the  Buckeye  State. 

Cleveland,  November  7. — The  Sandusky  and  South- 
western Railway  has  filed  a  deed  of  trust  in  Auglaise 
County  for  $2,000,000.  covering  all  of  its  franchises 
and  rights-of-way.  The  mortgage  is  given  to  secure 
the  issue  of  2,000  first-mortgage  gold  bonds  of  $1,000 
each,  payable  in  20  years  at  five  per  cent,  interest. 
Tlie  present  plan  is  to  extend  the  road  from  Wapa- 
koneta  to  Kenton  and  from  Lima  to  Bellefontaine. 

Cars  are  now  running  between  Conneaut  and  Erie 
on  one-hour  .schedule.  This  is  another  connecting 
link  in  the  system  of  electric  lines  along  the  lake 
shore.     When  the  line  between   Cleveland  and  Ash- 


On  the  Pacific  Slope. 

San  Francisco.  November  5. — Alfred  H.  Pease, 
president  of  the  Hart  and  Hegeman  Manufacturing 
Company  of  Hartford,  Conn.,  was  in  San'  Francisco 
last  week  as  the  guest  of  the  Charles  F.  Sloane  Com- 
pany,  his   company's   Pacific   Coast   representative. 

Hueters  Electrical  Works,  recently  established  at 
2857  Folsom  Street,  is  now  open  for  business.  A 
specialty  is  made  of  wiring  and  the  installation  of 
isolated  plants. 

The  National  Electric  Company  has  been  awarded 
the  contract  for  furnishing  the  lamps,  etc.,  for  a 
seven-story  building  on  Geary  Street,  near  Powell, 
owned  by  the  Behlow  Estate  Company.  The  con- 
tract price   is  $1,035., 

It  is  asserted  by  some  that  the  Mutual  Electric 
Light  Company  is  to  be  absorbed  by  the  San  Fran- 
cisco Gas  and  Electric  Company.  The  Wagner- 
Bullock  company  reports  that  two  1,500-kilowatt 
Bullock,  two-phase  generators  have  been  shipped 
for  the  new  power  house  from  Cincinnati.  Each  of 
these  generators  will  be  2,200-volt,  60-cycle,  revolv- 
ing-field machines  and  will  be  directly  connected  to 
a  horizontal  Corliss  engine,  designed  for  80  revolu- 
tions per  minute.  The  new  plant,  as  planned,  is  to 
be  constructed  at  the  corner  of  Steuart  and  Folsom 
Streets,  and  the  fact  that  no  work  is  being  done 
there  as  yet  is  wbat  is  causing  the  reports  of  the 
company's    absorption. 

J.  C.  Barston  of  New  York  is  to  have  charge  of 
the  extensive  improvements  to  be  made  in  the  plant 
of  the  Portland  General  Electric  Company  of  Port- 
land,   Ore. 

The  Mountain  Springs  Company  and  the  South 
Bend  Electric  Company  of  South  Bend,  Wash.,  are 
to  make  extensive  additions  to  their  electric  plants. 

The  extremely  dry  weather  in  the  Sierras  has 
forced  many  of  the  plants  to  close  down.  In  Cala- 
veras County  many  of  the  mining  and  milling  plants 
around  Angels,  Cal.,  have  been  closed  on  account 
of  the  lack  of  power.  The  Mt.  Whitney  plant  on 
the  Kameah  River  in  Tulare  County  has  also  suf- 
fered, and  steam  power  has  been  resorted  to  in 
many  establishments  where  electric  power  was  used. 

The  San  Joaquin  Electric  Company,  at  Fresno, 
Cal,  is  daily  expecting  the  arrival  of  its  new  1,000- 
horsepower  engine  for  the  local  sub-station.  Until 
the  various  power  plants  are  finished  in  the  moun- 
tains the  engine  will  be  steadily  used  to  furnish 
power,  and  after  that  will  be  kept  in  readiness  for 
emergencies.  Work  is  now  in  progress  changing  the 
insulators  on  the  entire  mountain  line.  The  present 
voltage  is  19,200,  but  it  is  intended  to  increase  it 
to  33,000  volts,  hence  the  necessity  for  stronger  in- 
sulators. The  work  is  progressing  slowdy,  as  it  is 
being  done  without  shutting  off  the  current. 

The  California  Electrical  Works,  547  Mission 
Street,  San  Francisco,  has  received  an  order  from 
the  Snoqualmie  Falls  Power  Company  of  Seattle, 
Wash.,  for  100  multiple,  alternating,  outdoor-type 
arc  lamps. 
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A  contract  has  been  signed  by  President  Druffcl 
of  the  Board  of  Trustees  of  Santa  Clara  with  the 
United  Gas  and  Electric  Company  by  the  terms  of 
which  Santa  Clara  will  come  into  full  control  of 
the  incandescent-lighting  system.  New  and  up-to- 
date  street  lights  will  be  put  in  and  the  service  ma- 
terially improved.  The  contract  covers  a  period  of 
five  years,  and  during  this  time  the  electric  company 
agrees  not  to  furnish  current  for  lighting  purposes 
or  for  stationary  motors  to  anyone  else.  The  city 
is  to  pay  2%  cents  a  kilowatt  for  quantities  under 
25,000  kilowatts ;  over  25,000  kilowatts  at  the  rate 
of  two  cents,  and  over  35,000  at  1%  cents.  It  is 
hkely  that  the  power  will  be  used  both  at  the  water 
and  gas  works. 

The  pumping  of  water  for  irrigation  purposes  in 
the  territory  covered  by  the  new  Northern  California 
Power  Company,  near  Redding,  is  proving  a  suc- 
cess, and  its  transmission  lines  are  being  rapidly 
extended. 

Work  is  progressing  rapidly  on  the  power  line 
being  built  for  the  Cascade  Power  Company  of 
British  Columbia,  from  Pha:nix  to  Greenwood. 
David  P.  Barber  has  the  contract  and  expects  to 
have   the   work    finished    some   time   next   month. 

The  American  River  Electric  Company's  dam  in 
the  American  River  above  Placerville  has  been  com- 
pleted and  good  progress  is  being  made  on  the  con- 
struction of  the  pole  lines.  Frank  Tucker  has  been 
awarded  the  contract  for  the  construction  of  the 
sub-station  at  the  comer  of  Poplar  and  Pilgrim 
Streets,   Stockton. 

The  California  Gas  and  Electric  Corporation  is 
making  some  extensive  betterments  in  its  Oakland 
plant.  A  dredger  is  at  work  in  the  estuary  making 
a  salt-water  reservoir,  to  be  used  for  condensing 
steam  to  water.  The  new  engines  and  boilers  will 
probably  be  installed  by  the  first  of  the  year.        A. 


Seattle,  Wash.,  November  S- — An  electric  line  to 
connect  Chelan,  Wash.,  with  Chelan  Falls  is  to 
be  built  and  in  operation  by  May,  next  year.  The 
men  behind  the  enterprise  are  said  to  be  R.  D. 
Johnson  of  Chelan  and  E.  O.  Burdon  of  Seattle. 
The  company  is  to  be  known  as  the  Chelan  Railway 
and  Navigation  Company,  with  a  capital  stock  of 
$,350,000. 

The  first  consignment  of  rails  for  the  Gray's  Har- 
bor electric  road  has  been  received  and  tracklaying 
is  expected  to  begin  at  once.  Nearly  all  of  the 
piledriving  for  the  road  has  been  finished.  With 
the  building  of  this  line  and  a  great  deal  of  the 
other  work  in  the  city,  Aberdeen  has  a  very  pros- 
perous appearance. 

E.  M'.  Ormen,  an  electrical  engineer  of  Cincinnati, 
Ohio,  has  been  making  an  examination  of  the  coun- 
try between  Astoria  and  Seaside,  Ore.,  in  the  in- 
terest of  the  projected  electric  car  line  to  connect 
the    two    towns. 

It  has  been  decided  by  the  new  electric-railway 
company  which  is  putting  in  the  line  between  Aber- 
deen and  Hoquiam  that  the  power  house  for  the 
lighting  of  Hoquiam,  Aberdeen  and  Cosmopolis 
will  be  located  at  Hoquiam,  Wash.  The  Gray's  Har- 
bor Power  and  Light  Company,  at  the  head  of  this 
project,  recently  bought  the  plant  of  the  North 
Shore  Electric  Company  of  Hoquiam,  and  as  the 
plant  here  is  one  of  the  best  on  the  coast,  the  com- 
pany has  decided  to  move  its  Aberdeen  plant  to 
Hoquiam.  P. 

PERSONAL. 

Mr.  D.  Allen  Willey  of  Baltimore,  known  to  many 
readers  as  a  technical  writer,  was  in  Chicago  last 
week. 

Mr.  Enoch  Moore,  Jr.,  formerly  with  the  Moore 
&  Sons  Shipbuilding  Company,  has  severed  his  con- 
nection with  that  company  and  is  now  associated 
with  the  Morris  Electric  Company  of  Wilmington, 
Del. 

Charles  T.  Bishop,  formerly  with  Ladenburg,  Thal- 
mann  &  Co.,  New  York,  and  late  paymaster  of  the 
United  States  naval  service,  has  been  appointed  audi- 
tor of  the  H.  W.  Johns-Manville  Company  of  New 
York. 

Irving  H.  Reynolds  will  shortly  retire  from  the 
Allis-Chalmers  Company,  and  the  duties  of  the  chief 
engineer  will  be  assumed  by  the  engineers  in  charge 
of  the  various  departments,  these  engineers  availing 
themselves  of  the  advice  of  Edwin  Reynolds,  con- 
sulting engineer  of  the  company. 

Ira  A.  McCormack,  well  known  to  electric-railway 
men  from  his  service  in  Brooklyn  and  Cleveland, 
has  been  appointed  manager  of  the  Harlem  line  of 
the  New  York  Central  and  Hudson  River  Railroad. 
Mr.  McCormack  had  been  assistant  manager  of  the 
Grand  Central  Station  in  New  York  for  a  year  pre- 
vious  to  the  present  appointment. 

George  F.  Maddock,  assistant  professor  of  elec- 
trical engineering  at  Sanford  University,  Palo  Alta, 
Cal.,  has  resigned  his  position  to  become  superin- 
tendent of  the  Ide  Engine  Works  at  Springfield.  111. 
He  will  be  succeeded  at  Stanford  by  William  R. 
Echart,  Jr..  a  graduate  of  Cornell.  Mr.  Echart  has 
been  in  San  Francisco  engaged  in  central-station  de- 
signing and  testing. 

Some  60  friends  of  Mr.  G.  M.  Basford,  mostly 
railroad  men.  combined  to  extend  to  that  gentleman 
a  unique  tribute  of  friendship  in  the  shape  of  a 
check  to  defray  the  expenses  of  a  two-month  trip 
to   Europe   as   well   as  a  collection   of  personal   let- 


WESTERN     ELBCTRrCIAN 

ters  expressing  the  esteem  of  the  writers.  Mr.  Bas- 
ford, who  is  the  editor  of  the  American  Engineer 
and  Railroad  Journal  of  New  York  city,  will  leave 
on   his  journey  this   month. 

Frederick  S.  M'cCutcheon,  organizer  of  the  Na- 
tional Electrical  Contractors'  Association,  died  at  his 
home  in  New  York  city  on  October  22d.  During 
his  career  Mr.  M'cCutcheon  was  connected  with  the 
General  Electric  Company  and  with  the  New  York 
Board  of  Fire  Underwriters  as  inspector.  Finally, 
but  a  short  time  before  his  death  he  was  made  sec- 
retary of  the  Building  Trades  Employers'  Associa- 
tion.   He  is  survived  by  a  wife  and  one  daughter. 

The  appointment  is  officially  announced  of  W.  M'cL. 
Walbank,  formerly  general  manager  of  the  Lachine 
Hydraulic  and  Land  Company  of  Montreal,  to  be 
first  vice-president  and  chief  engineer  of  the  Mon- 
treal Light,  Heat  and  Power  Company.  This  an- 
nouncement creates  some  surprise  in  Montreal  elec- 
trical circles,  as  it  was  generally  understood  that  Mr. 
Walbank  was  recently  engaged  in  establishing  a  rival 
company.  Mr.  Walbank  has  lately  been  on  a  special 
mission  to  England  to  investigate  the  different  con- 
duit systems  in  that  country  on  behalf  of  the  latter 
company. 


ELECTRIC  LIGHTING. 

Stephen  Pauley  is  interested  in  a  proposed  electric- 
light  plant  to  be  installed  at  Miller,  S.  D. 

Machinery  for  the  new  electric-light  plant  at  Lake 
City,  Mich.,  has  arrived  and  the  plant  is  to  be  in 
operation  by  December   ist. 

The  new  electric-light  plant  and  the  large  flouring 
mill  owned  by  Starks  &  Steel  at  Plainfield,  Wis., 
have  been  destroyed  by  fire. 

An  ordinance  was  presented  at  the  meeting  of  the 
Chicago  City  Council  last  Monday  night  authorizing 
Montgomery  Ward  &  Co.  to  sell  electric  light  in  the 
territory  bounded  by  Randolph  and  Monroe  Streets, 
Michigan  and  Wabash  Avenues.  The  ordinance  was 
referred  to  the  proper   committee. 

The  precedent  set  by  Coach  Yost  of  the  University 
of  Michigan  in  stringing  electric  lights  on  the  grid- 
iron for  night  practice  is  being  followed  by  others. 
Four  arc  lights  have  been  placed  on  Marshall  Field 
of  the  Chicago  University  and  these,  with  a  white 
football,  permit  of  practice  after  dark. 

In  Germany  a  new  form  of  incandescent-lamp  fila- 
ment has  been  invented.  Two  sets  of  cotton  or  silk 
threads  are  used.  One  set  is  impregnated  with  a 
solution  of  nitrates  of  refractory  oxides,  while  the 
other  set  is  treated  with  such  salts  of  the  platinum 
group  as  are  capable  of  leaving  behind  a  body  of 
homogeneous  metal  when  exposed  to  a  moderate  heat. 
The  impregnated  threads  are  well  dried,  and  com- 
pound threads  are  formed  in  which  threads  of  the 
first  kind  are  coiled  round  so  as  to  cover  threads 
of  the  second  kind.  These  are  then  formed  into  the 
required  shape  and  exposed  to  a  calcining  heat  to 
burn  the  fiber  to  reduce  the  platinum  salts  to  the 
metallic  state  and  to  convert  the  earthy  salts  into  ox- 
ides. The  structure  obtained  is  finally  treated  with 
a  solvent  for  removing  the  oxide  crust. 


ELECTRIC  RAIL'WAYS. 

Construction  on  the  Kansas  City  and  Olathe 
(Kan.)  electric  railway  has  been  begun.  The  site  of 
the  power  house  has  been  secured  at  Lackman,  two 
miles  north  of  Olathe.  One  hundred  men  are  at 
work. 

The  threatened  strike  of  the  train,  shop  and  barn 
men  of  the  Chicago  City  Railway  Company  has  not 
yet  been  called,  but  that  the  men  will  go  out  seems 
not  unlikely.  President  W.  D.  Mahon  of  the  Amal- 
gamated Association  of  Street  Railway  Employes  and 
other  leaders  of  the  union  are  in  the  city  and  have 
prevailed  upon  the  men  to  submit  to  General  Man- 
ager McCulloch  of  the  street  railway  company  a  plan 
for  arbitration.  This  has  been  done,  and  upon  the 
company's  answer  to  the  plan  depends  the  question 
of  a  strike.  The  union  men  have  voted  by  a  large 
majority  in  favor  of  striking  if  their  demands  do  not 
receive  consideration.  A  strike  would  involve  over 
3,000  employes,  inconvenience  750,000  people  and  tie 
up  300  miles  of  track. 

The  Westhofen-Hohen-Syburg  (Germany)  branch 
of  the  Horder  District  electric  street  railways  has 
been  opened  to  traffic.  In  the  spring  of  iSgg  the 
Allgemeine  Lokal  und  Strassenbahn  Gesellschaft  in 
Berlin  (General  Suburban  and  Street  Railway  Com- 
pany of  Berlin)  began,  under  a  50-year  concession, 
the  construction  of  a  network  of  street  railways  in 
the  Horder  district  of  the  province  of  Westphalia. 
With  the  completion  of  the  above-mentioned  line  it 
now  has  41.02  kilometers  (25.49  miles)  of  tracks, 
connecting  many  important  industrial  towns  in  the 
province.  The  company,  which  was  organized  in 
iSSr,  owns,  controls,  and  operates  street  railways  in 
different  cities  throughout  Germany.  It  has  a  paid-up 
capital  of  15,000,000  marks  ($3,570,000)  and  a  bonded 
indebtedness   of   19,000,000  marks    ($4,522,000.) 
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feit  its  franchises  and  cease  operations  in  that  section.  1 
The  capitalization  of  the  company  was  $500,000,  and  1 
in  the  last  year  and  a  half  much  preliminary  work 
has  been  done.  The  company  has  several  times  at- 
tempted to  secure  a  contract  for  furnishing  electric 
lighting  for  Baker  City,  but  in  this  has  been  unsuc- 
cessful. A  meeting  of  the  stockholders  will  be  held 
on  November  26th. 

In  the  recent  presidential  address  of  President  Diaz 
of  Mexico  a  brief  account  is  given  of  the  progress 
of  waterpower  enterprises  in  various  parts  of  the 
republic.  Operations  have  been  begun  to  utilize 
the  waterpower  of  the  Necaxa,  Tenango  and  Cate- 
puxtla  Rivers  for  supplying  the  City  of  Mexico  and 
other  important  centers  with  power,  heat  and  light 
from  electricity.  The  Guanajuato  Electrical  Com- 
pany has  completed  its  plant,  and  will  shortly  be  able 
to  supply  that  city  and  adjacent  points  with  4,000 
horsepower  of  effective  energy. 


PUBLICATIONS. 


The  Central  Electric  Company,  Chicago,  has  issued 
its  November  price-list  and  discount  sheet  in  the 
form  of  an  attractive  little  book,  designed  to  sup- 
plement the  1903  general  catalogue.  This  price-list 
has  been  revised  to  date  and  contains  the  very  latest 
prices  in  force.  Holders  of  catalogues  who  have  not 
received  this  price-list  should  write  for  one. 

Testimonials  upholding  the  superior  qualities  of 
Green  traveling  link  grates  are  contained  in  a  small 
pamphlet  which  is  distributed  by  the  Green  Engineer- 
ing Company  of  Chicago.  The  reading  matter  in 
the  pamphlet  comprises  a  number  of  letters  from 
different  concerns  using  the  Green  apparatus,  testi- 
fying to  its  satisfactory  operation  and  to  the  free- 
dom from  smoke  noticeable  where  it  is  used. 

With  his  customary  promptness  Secretary  T.  C. 
Penington  of  the  American  Street  Railway  Associa- 
tion has  issued  the  report  of  the  twenty-second  an- 
nual meeting  of  the  association,  which  was  held  at 
Saratoga  Springs  September  2d  to  4th.  The  book 
contains  343  pages,  giving  the  names  of  the  officers 
since  the  beginning  of  the  organization,  a  list  of  the 
members  present,  and  another  of  the  ladies  in  attend- 
ance at  the  convention.  There  is  also  an  alphabetical 
list  of  exhibitors.  The  papers  read  before  the  asso- 
ciation are  printed  together  with  the  discussions, 
numerous  illustrations  being  scattered  throughout. 
A  fine  front-page  picture  of  ex-President  Jere  C. 
Hutchins  is  a  marked  addition  to  the  book. 


TELEGRAPH. 


The  Missouri  and  Kansas  Construction  Company, 
with  offices  at  St.  Louis,  Mo.,  and  Hobart,  Okla., 
and  a  capital  stock  of  $500,000,  has  been  chartered 
at  Guthrie,  Okla.,  to  build,  buy  and  sell  telegraph 
lines. 

The  Western  Union  Telegraph  Company  is  string- 
ing several  lines  west  from  Topeka,  some  of  which 
are  to  be  through  lines  from  Los  Angeles  to  Topeka. 
The  route  in  California  is  to  be  changed,  making 
it  somewhat  shorter.  The  company's  line  between 
IVEulvane  and  Englewood,  Kan.,  is  being  rebuilt. 
This  is  one  of  the  oldest  telegraph  lines  in  the 
Southwest. 


TRADE  NEWS. 


Patent  No.  569,881  for  an  electric  arc  lamp,  which 
was  owned  by  the  Morris  Electric  Arc  Lamp  Com- 
pany, will  be  sold  by  the  trustee  in  bankruptcy  at  the 
office  of  A.  D.  Geary,  room  6,  Law  Building,  Ches- 
ter, Pa.,  on  November  19th  at  4  p.  m. 

The  Worden- Allen  Company,  bridge  engineer  and 
contractor  of  Milwaukee,  Wis.,  has  recently  installed 
an  electric  power  plant.  The  generator  is  of  50- 
kilowatt  capacity  and  there  are  14  individual  motors 
used  about  the  works,  ranging  from  five  to  10  horse- 
power. John  H.  Seaman  of  175  Dearborn  Street, 
Chicago,  was  the  electrical  engineer  having  the  in- 
stallation of  the  plant  in  charge. 

W.  T.  Fee,  United  States  consul  at  Bombay,  In- 
dia, says  that  while  the  natives  of  British  India  are 
favorable  toward  things  American,  and  will  buy 
where  they  can  get  the  cheapest  (cheapness  seems 
to  be  more  attractive  than  quality),  in  most  instances 
they  are  controlled  in  one  way  or  another  by  British 
influence.  The  British  Indian  tariff  duty  is  quite 
low,  averaging  five  per  cent,  ad  valorem.  All  ma- 
chinery worked  by  electric,  steam,  water  or  other 
power,  except  manual  labor,  is  free  of  duty.  The 
American  manufacturers  who  are  selling  goods  suc- 
cessfully in  India  are  those  who  have  placed  their 
agents   and  branch  houses  there  permanently. 


BUSINESS. 


POWER  TRANSMISSION. 

Reports  from  Baker  City.  Ore.,  indicate  that  the 
Oregon  Electric  Power  Company,  which  was  incor- 
porated by  Nebraska  men  for  the  installation  of  an 
electrical-distributing  plant  on  Eagle  Creek,  will  for- 


F.  D.  Walker,  Chicago  manager  of  the  Walker 
Electric  Company,  is  on  a  business  visit  to  the  home 
office  of  the  company  in  Philadelphia. 

The  Carney  Brothers  Company  of  Chicago  calls 
the  attention  of  the  trade  to  the  fact  that  it  has 
a  large  stock  of  cedar  poles  of  all  lengths  on  hand, 
from  which  it  is  in  position  to  make  quick  ship- 
ments. 

The  Western  Electric  Company  of  Chicago  calls 
attention  to  its  power  switchboard  department,  which 


November  14,  1903 

is  prepared  to  furnish  switchboards  and  equipment 
for  all  purposes,  including  street  railway  plants, 
power  and  lighting  plants,  automobile  work  and  fire- 
alarm  apparatus.  The  company  has  recently  in- 
creased its  facilities  for  turning  out  high-grade  work 
and  keeps  on  hand  a  large  stock  of  knife  switches, 
laminated  circuit  breakers,  etc.  It  is  agent  for  West- 
inghouse  Tj-pe  E  measuring  instruments  for  direct- 
current  work. 

The  Electric  Storage  Battery  Company  of  Phila- 
delphia, manufacturer  of  the  Chloride  accumulator, 
has  recently  closed  a  contract  through  the  Canadian 
General  Electric  Company,  its  representative  in  Can- 
ada, for  an  installation  in  the  power  houses  of  the 
Toronto  Railway  Company.  This  battery  consists 
of  276  cells  having  a  capacity  of  3.000  amperes  for 
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regulating.  A  contract  has  also  been  closed  with  the 
Bangor  public  w-orks,  Bangor,  Me.,  for  a  railway 
battery  consisting  of  264  cells,  having  a  regulating 
capacity  of  160  amperes.  Other  contracts  closed  are 
with  the  Carnegie  Steel  Company  for  a  battery  at 
Youngstown,  O.,  having  a  capacity  of  1,600  amperes 
at  260  volts,  the  Chicago  Edison  Company,  and  the 
United  States  government  for  a  battery  at  Fort 
Totten. 

A  number  of  notable  orders  have  been  received 
by  the  Crocker-Wheeler  Company  of  Ampere,  N.  J., 
recently,  and  these,  being  pretty  evenly  divided  among 
its  larger  branch  offices,  indicate  that  the  improving 
condition  of  business  is  not  local  to  any  one  section. 
One  order  from  the  Lorain  Steel  Company,  Lorain, 
Ohio,    received   through   the   Pittsburg   office,   called 
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for  41  motors  ranging  in  size  from  2V2  to  360  horse- 
power and  representing  a  total  of  1.423  horsepower. 
Another  large  order  came  from  the  New  Jersey  Zinc 
Company  of  Hazard.  Pa.,  through  the  New  York 
office,  for  one  125  and  two  600-kilowatt  generators 
and  37  motors  aggregating  401  horsepower.  The 
Philadelphia  office,  for  the  Warren  Foundry  and 
Machine  Company  of  Phillipsburg,  N.  J.,  placed  an 
order  for  one  200-kilowatt  generator,  four  35-horse- 
power  and  two  6o^horsepower  motors,  and  through 
the  Chicago  office  the  G.  H.  Hammond  Company, 
for  its  packing  plant  at  the  Union  Stock  Yards, 
ordered  one  50,  one  25  and  two  20-liorsepower  mo- 
tors and  an  8oo-kilowatt,  sso-volt,  size  896,  engine- 
type  gener,ator.  This  last  is  a  duplicate  of  one  now 
building  for  the  St.  Louis  Exposition. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


742,852.     Electric     Furnace.     William     S.     Franklin, 

South   Bethlehem,   Pa.,   assignor  of   one-half   to 

Frederick    Conlin,    Bethlehem,    Pa.     Application 

filed  December  3,  1900. 

In    the    furnace    are    a    structure    having   a   chamber,    a 

molten   conductor,    electrodes,   one   of  which   is  above    the 

conductor,     but     out     of     contact,     forming     an     arc,     and 

means    for    reciprocating    one    electrode    to    feed    into    the 

furnace   the   material  to   be   treated.      (Sec  cut.) 

742.856.  Battery.     James   W.    Gladstone,   West   Or- 
ange, N.  J.     Application  filed  September  17,  1903. 

Perforated  co-operating  spring-clamps  hold  the  elec- 
trode and  are  supported  by  a  hanger,  one  of  the  clamps 
having  eyelet-iioles  adapted  to  engage  with  studs  on  the 
hanger,   so  that  the   clamp   may   be  bodily  detached. 

742.857.  Battery.     James   W.   Gladstone,   West   Or- 
ange, N.  J.     Application  filed  September  17,  1903. 

An  electrode  and  a  supporting  frame  or  hanger  are 
combined  with  several  spring  clamps  depending  from  the 
hanger,  and  with  means  for  locking  the  free  ends  of 
the   clamps    together   to    hold   the    electrode. 

742,861.     System  of  Electrical  Distribution.    Josef  H. 

Hallberg,   New   York,    N.   Y.    Application   filed 

February  20,  1903. 

Connected   across   the    distributing  circuit   are   the   field 

magnets   of   the    motor.      A    source   of   constant   potential 


Issued  (United  States  Patent  Office)    November  3,  ^903. 

North,  Brooklyn,  N.   Y.     Application  filed  Jan- 
uary 21,  1903. 
-  A    cut-out    for    electric    circuits    comprises    a    pair    of 

bars  in  an  electric  circuit,  jointed  together  centrally  and 
out  of  alinement  with  each  other.  A  resistance  coil  and 
means  between  the  bars  and  resistance  coil  for  cutting 
the  bars  out  of  the  circuit  and  diverting  the  current  to 
the   resistance   coil   are   supplied. 

742,906.  Electric  Switch.  James  T.  Robb,  New 
York,  N.  Y.,  assignor  to  the  Mitchell  Vance 
Company,  New  York,  N.  Y.  Application  filed 
April  15,  1903. 

Details    are    described. 

742,926.  Potential  Regulator  for  Alternating-cur- 
rent Circuits.  Harve  R.  Stuart,  Wilkinsburg, 
Pa.,  assignor  to  the  Westinghouse  Electric  and 
Manufacturing  Company,  Pittsburg,  Pa.  Appli- 
cation filed  March  12,  1903. 

The  windings  are  provided  with  spaced  leads,  in  com- 
bination with  a  single  switching  device  having  sta- 
tionary contact  terminals  to  whch  the  leads  are  con- 
nected and  one  or  more  movable  contact  members,  the 
movement  of  which  serves  to  vary  the  active  length  of 
both   the   windings. 

742,933.'    Electric     Motor     Controller.     Walter     N. 
Vance,    Chicago,    III.,   assignor    to    the    Miehle 
Printing    Press    and    Manufacturing    Company, 
Chicago,   III.     Application  filed  July   2,   1902. 
Successively      arranged      contacts      are      provided      on 
the     controller     cylinder,     the     blow-out     magnet     being 
'  placed     adjacent     to    the     contacts.         Two     latch-operat- 
ing    magnets     are     placed     at     each     end     of     the     con- 
troller cylinder,   all  three  of  the  magnets  being   so  wound 
and    connected     that    their     lines    of     force    co-operate    to 
extinguish  the   arc  or  arcs   fctnied  at   the  contacts. 
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is  connected  across  the  armature  of  the  motor,  with 
means  controlled  by  the  speed  of  the  motor  for  varying 
tile  excitation  of  the  field  magnets  of  the  generator,  which 
supplies  the  main  distributing  circuit,  to  maintain  the 
potential  of  the  current  in  the  distributing  circuit  con- 
stant.     (See  cut   on   next  page.) 

742.863.  Electrolytic  Apparatus.  Edouard  Hannon, 
Brussels,  Belgium,  assignor  to  the  Solvay  Process 
Company,  Syracuse,  N.  Y.  Application  filed  Oc- 
tober 4,  1898. 

A  fluid  electrode  and  a  second  electrode,  and  means 
for  causing  the  surface  of  the  fluid  electrode  adjacent* 
to  the  electrolyte  to  flow  without  agitation  in  a  sub- 
stantially horizontal  plane  from  the  contiguous  portion 
of  the  fluid  electrode  are  the  main  features  of  the  in- 
vention. 

742.864.  Electrolytic  Process.  Edouard  Hannon, 
Brussels,  Belgium,  assignor  to  the  Solvay  Proc- 
ess Company,  Syracuse,  N.  Y.  Application  filed 
October  4,   1898. 

In  this  process  an  electric  current  is  passed  through 
an  electrolyte  adjacent  to  which  is  a  fluid  electrode. 
In  removing  the  surface  of  the  fluid  electrode  adjacent 
to  the  electrolyte  from  the  remaining  portion  of  the 
electrode,  and  in  moving  the  electrolyte  along  the 
adjacent  surface  of  the  fluid  electrode  during  the  re- 
moval  of  the   surface   the   desired  reactions  take   place. 

742.865.  Electrolytic  Process.  Edouard  Hannon, 
Brussels,  Belgium,  assignor  to  the  Solvay  Process 
Company,  Syracuse,  N.  Y.  Application  filed  Oc- 
tober 4,   1898. 

During  the  process  an  electric  current  is  passed 
through  an  electrolyte  and  a  fluid  electrode  is  elcc- 
tricallj-  in  contact  with  it,  while  a  fresh  supply  of  the 
material  is  added   to   replenish   the  fluid  electrode. 

742,886.  Charging  System  for  Secondary  Batteries. 
Hiram  P.  Maxim,  Pittsburg,  Pa.,  assignor  to 
the  Westinghouse  Electric  and  Manufacturing 
Company,  Pittsburg,  Pa.  Application  filed  March 
12,  lf)03. 

Co-operatine  with  the  molor-generator  are  means  in 
tlie  supnly  circuit  for  interrupting  it  when  the  current 
b'come-s  excessive  and  means  for  interrupting  it  when 
the  current  fails  or  decreases  a  nredctermincd  amount. 
A  similar  arrangement  is  placed  between  the  motor 
generator  and  the  hatterv  and  also  a  circuit  breaker  that 
responds  to  a  predetermined  voltage  in  the  circuit.  (Sec 
cut  on  next  page.) 

742,895.     Cut-out   for    Electric    Circuits.     Edgar    M. 
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742,963.     Electric  Heater  for  Liquids.    Frank  Briggs, 
Torquay,  England.     Application  filed  August  23, 
1902. 
Electrodes   are  placed  in  a  proper  receptacle   with   con- 
nections   to    the    electrodes    from    a    source    of    electric 
energy.      Means  for  supjilying  liquid  to   the  receptacle  and 
a    siphon     for     withdrawing    the     liquid    when     sufficiently 
heated     by     the     passage     of     electric     current     through 
it   between  the   electrodes  are   provided. 

742,967.     Combined  Motor  Controller  and  Engineer's 
Valve.      Frederick    W.    Caldwell,     Schenectady, 
N.  Y..  assignor  to  the  General  Electric  Company, 
Schenectady,   N.   Y.    Application  filed    May   28, 
1903. 
In  combination  are  a  controlling  switch  and  engineer's 
valve,  an  operating  handle  for  the  controlling  switch,  and 
engineer's  valve,  and  a  clutch  adapted  to  be  moved  so  as 
to    cause    the    controlling   switch    to    be   operated  when    the 
handle    is   moved   in   one   direction   and   to    cause   the    en- 
gineer's  valve  to   be  operated   when  the  controller   handle 
is  moved  in  the  opposite  direction. 

742,976.     Alternating-current    circuit-controller.    Cor- 
nelius  D.   Ehret,   Philadelphia,   Pa.     Application 
filed  April  5,  1902. 
Alternating    current    operates    a    resonant    circuit    as- 
sociated   with    the    source.      Means    subjected    to    the    ex- 
cessive   potential    difference    at    the    terminals    of    an    ele- 
ment   of    the     resonant    circuit    control    the     circ.iit-con- 
trolling   apparatus. 

742,997.  Manufacture  of  Electrical  Insulating  Ma- 
terial. Carl  Jung  and  Adolf  Kittel,  Vienna, 
Austria-Hungary,  assignors  of  one-third  to_  Adolf 
Brecher,  Vienna,  Austria-Hungary.  Application 
filed  April  21,  1900. 
The  insulating  material  contains  a  mixture  of  casein, 
oil,   a.i-1    sulphur   vulcanized. 

743.011.  Telegraphic  Transmitting  Attachment  for 
Typewriters.  Albert  E.  Morelock,  Topeka,  Kan., 
assignor  of  one-half  to  Samuel  W.  Lakin,  To- 
peka, Kan.     Application  filed  January  27,  1903. 

A    scries    of    make-and-brcak    devices    on    a    frame    make 
the    various  telegraphic    signals. 

743.012.  Telegraphic  Transmitter.  Albert  E.  More- 
lock,  Topeka.  Kan.,  assignor  of  one-half  to  Sam- 
uel W.  Lakin,  Topeka,  Kan.  Application  filed 
May  ir,  1903. 

A   number  of  disks  operated  by  electric  impulses  over 


the  line  manipulate  the  typewriter  keys  by  means  of  a 
series    of   pawls  and   ratchets. 

743,024.  Electrical  Display  System.  Francis  L. 
O'Bryan,  Winston-Salem,  N.  C,  assignor  of  one- 
half  to  William  T.  Brown,  Winston-Salem, 
N.   C.     Application  filed   December  20,   1902. 

A  number  of  branch  wires  lead  from  the  main  line 
to  the  lamps  and  a  larger  number  of  return  wires  lead 
from  the  lamps  back  to  the  main  line,  with  means  for 
causing  the  current  to  pass  successively  and  automatically 
from   the    main  line  through  the  branch  lines. 

743.028.  Steadying  Resistance  for  Electric  Lamps. 
Henry  N.  Potter,  Gottingen,  Germany,  assignor 
to  George  Westinghouse,  Pittsburg,  Pa.  Appli- 
cation filed  August  9,  1899. 

(Due  or  more  dry  electrodes,  the  effective  resistance  of 
which  decreases  with  increments  of  temperature,  and 
a  balancing  device  consisting  of  a  material  or  compo- 
sition having  a  "critical  rcyi  j.i''  within  whi  jh  its  1  e- 
sistance  automatically  increases  abnormally  with  incre- 
ments of  temperature  are  the  two  main  features. 

743.029.  Ballast  Device  for  Electric-lamp  Circuits. 
Henry  N.  Potter,  Pittsburg,  Pa.,  assignor  to 
George  Westinghouse,  Pittsburg,  Pa.  Applica- 
tion filed  December  29,   1899. 

A  resistance  in  scries  with  the  lamp  filament  when 
the  lighting  current  flows  is  heated  before  the  passage  of 
the  illuminating  current  through  the  resistance  and  the 
filament. 

743.030.  Terminal  for  Electric-lamp  Glowers.  Henry 
N.  Potter,  New  Rochelle,  N.  Y.,  assignor  to 
George  Westinghouse,  Pittsburg,  Pa.  Applica- 
tion filed  May  i,   1903. 

In  the  electric-lamp  glower  is  a  distributed  or  ex- 
panded metal  terminal  every  portion  of  which  is  sub- 
stantially equidistant  from  a  given  point  in  the  axis  of  the 
glower    body. 

743.031.  Insulating  Material.  George  T.  Pratt, 
Westbrook,  Maine.  Application  filed  January 
24,  igo2. 

The  insulation  material  is  composed  of  a  body  of 
leather  pulp  having  a  strengthening  fiber  mixed  there- 
with and  impregnated  with   mineral  wax,    rosin   and  alum. 

743,056.  Wireless  Telegraphy.  Ferdinand  Braun, 
Strassburg,  Germany.  Application  filed  April 
18,  1S99. 

Identical  condensers  are  connected  in  series,  and  a 
spark   gap   is  provided   for  each  of  the  condensers. 

743.081.  Mine  or  Submarine-boat  Destroyer.  Alex- 
ander F.  Humphrey,  Alleghenj^  Pa.,  assignor  of 
one-half  to  Charles  R.  Buchheit,  Pittsburg,  Pa. 
Application  filed  February  2,   1903. 

The    firing   mechanism    is    operated  electrically. 

743.082.  Dynamo  Machine.  Dugald  C  Jackson, 
Madison,  Wis.  Application  filed  August  11, 
1902. 

_  A  field  magnet  havi;ig  salient  pole  pieces,  slots  formed 
m  the  pole  faces,  and  a  compensation  winding  laid  in 
the  slots,  the  compensation  winding  being  composed  of 
previously-formed  coils,  are  the  essential  features.  (See 
cut   on   next  page.) 

743,101-     Railway  Bond.     Henry   E.   Procunier,  Oak 

Park,  III.     Application  filed  September  22,  1902. 

Conducting  wires  are  provided  with  terminals  narrow- 
ing toward  the  end,  with  sufficiently  slight  taper  to  be 
compressed  to  a  fit  in  a  cylindrical  aperture  in  the  rail. 
The  base  of  the  terminal  at  a  plane  transverse  to  its 
axial  line  is  formed  into  an  annular  shoulder  around 
the   body   of  the   wire. 

743,102.     Battery  Grid.     Gustav  H.  Rabenalt,  Buffalo, 

N.    Y.,   assignor   to  the   Gould   Storage   Battery 

Company,    New   York,    N.    Y.     Application   filed 

November  5,   1902. 

An  electrode   grid   comprises  outside   bars,   intermediate 

bars   dividing   the    grid   into    a   number   of   compartments, 

and    anchoring    devices    consisting    of    thin    plates    which 

bridge   the  compartments. 

743,122.  Printing-telegraph  Receiver.  James  D. 
White,  London,  England.  Application  filed  Jan- 
uary 3,  1903. 

An  electromagnetic  printing  device  comprises  a  type 
cylinder  having  circularly  arranged  series  of  alphabets 
or  characters  disposed  around  the  cylindt-r.  with  ea?h 
letter  of  each  circular  series  repeated  in  rows  parallel 
to  the  axis  of  the  cylinder.  A  hammer  cylinder  is  ar- 
ranged parallel  to  the  first-named  cylinder  and  bears 
a  single  row  of  spirally  arranged  impact  faces. 
Electromagnetic  actuating  devices  for  botn  cylinders 
arc  to  be  operated  by  electric  currents.  The  hammer 
cylinder  is  arranged  to  move  laterally  to  deliver  the 
printing  blow,  and  electromagnetic  feeding  devices  for 
the   paper   make   up    the   rest  of   the   apparatus. 

743>i53-  Trolley  Mechanism.  CHiarles  I.  Earll,  New 
York,  N.  Y.  Application  filed  September  20, 
1901. 

A  trolley  stand  carries,  a  tubular  trolley  pole  secured 
thereto,  while  a  winding  drum  and  cord  on  the  stand 
adjusts   the   pole. 
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743,'i73-     Ratchet-operated  Electric  Switch.     William 
Kingsland,   London,    England.     Application    filed 
June  I,  1903. 
Details  are   described. 

743,188.  Accumulator  Plate  or  Grid.  Johannes  von 
der  Poppenburg,  Charlottenburg,  near  Berlin, 
Germany.     Application  filed  May  13,  1903. 

An  accumulator  plate  comprises  a  frame  of  non-con- 
ducting material  and  a  conductor  grating  provided  with 
projecting  arms  engaging  with  grooves  or  holes  on  the 
inner   side   of   the    frame. 

743.206.  Incandescent  Electric- lamp  Socket.  Au- 
gust Weber,  Sr.,  Schenectady,  N.  Y.  Applica- 
tion filed  December   10,   1902. 

The  lamp  socket  is  made  in  two  parts  which  fit  to- 
gether  telescopically    and    lock    with    a   snap   action. 

743.207.  Incandescent  Electric-lamp  Socket.  August 
Weber,  Sr.,  August  Weber,  Jr..  and  John  Weber, 
Schenectady,  N.  Y.,  assignors  to  said  August 
Weber,  Sr.     Application  filed  February  13,  1903. 

The  switch  mechanism  comprises  a  switch  block,  con- 
tacts, and  block-actuating  mechanism,  all  removably  sup- 
ported within  the  chamber  of  the  socket  by  simple  en- 
gagement  with    the   walls. 


Application    filed 


NO.     742,861. — SYSTEM    OF    ELECTRIC.'M-    DISTRIBUTION. 

743,236.  Electrode  for  Arc  Lamps.  Hugo  Bremer, 
Neheim,  Germany.  Application  filed  August  5, 
1899. 

The  electrode  contains  above  lo  per  cent,  of  luminifer- 
ous  mineral  matter  intimately  mixed  with  carbon,  and 
also  a  mineral  adapted  to  act  as  a  flux  for  the  slag 
produced   by   the   consumption   of  the    luminiferous  matter. 

743>^37-  Electric  Arc  Lamp.  Hugo  Bremer,  Ne- 
heim, Germany.     Application  filed  March  7,  igoo. 

An  electromagnet  in  close  proximity  to  the  arc  regu- 
lates   it    by    spreading    the    luminous    surface. 

743.238.  Electric  Arc  Lamp.  Hugo  Bremer,  Ne- 
heim,  Germany.     Application   filed  May  2,   1901. 

Electromagnetic  means  in  normally  open  circuit  con- 
trol  the   lamp. 

743.239.  Electric  Arc  Lamp.  Hugo  Bremer,  Ne- 
heim, Germany.  Application  filed  November  23, 
1901. 

Downwardly-pointed  parallel  or  converging  electrodes 
are  fed  by  a  mechanism  actuated  by  a  portion  of  the 
current   shunted   or    diverted    from  the    arc. 

743.240.  Electric  Arc  Lamp.  Hugo  Bremer,  Ne- 
heim, Germany.     Application  filed  July  16,  1902. 

Carbon  holders  are  operated  by  guide  pulleys  in  the  car-  • 
bon  holders.      A  cross  piece  passes  between  the  guide   pul- 
leys in  each  carbon  holder  so  as  to  have  sliding  connectic-n 
therewith,    and    a    flexible    cord    connects    the    cross    piece 
with    the   regulating  mechanism  of  the  lamp. 

743.241.  Electric  Arc  Lamp.  Hugo  Bremer,  Ke- 
heim,  Germany.  Application  filed  August  2, 
1902. 

A  striker  controlled  by  electromagnets  is  placed  be- 
tween   the    carbons. 

743.244.  Motor.  John  G.  Carlinet,  Philadelphia,  Pa., 
assignor  of  one-half  to  Gottlieb  F.  Bauer,  Phil- 
adelphia,  Pa.     Application  filed   April  2,   1903. 

Combined  in  a  motor  are  a  reciprocating  element,  a 
rotary  element,  a  clutch  connected  thereto  and  a  pivoted 
lever  connecting  the  clutch  to  the  reciprocating  element. 
Means  are  supplied,  operated  by  the  reciprocating  element, 
for    controlling    the    action. 

743.245.  Railroad  Signal  and  Alarm.  Albert  E. 
Caughey,  Omaha,  Neb.,  assignor  of  one-half  to 
J.  E.  HoUenbeck,  Pottawattamie  County,  Iowa. 
Application  filed  May  2,    1901. 

Electromagnets  automatically  ring  a  bell  when  their 
circuits  are  completed  by  the  movement  of  the  trains 
upon    the    tracks. 

743.246.  Combined  Cut-out  and  Controlling  Switch. 
Lee  S.  Chadwick,  Ridley  Park,  Pa.  Application 
filed  February  11,  1903. 

Controlling  and  cut-out  switch  mechanism  is  described 
consisting  of  a  supporting  member  connected  with  one 
terminal  of  the  circuit  and  a  spring  plate  connected 
with  the  other  terminal  cf  the  circuit.  The  spring 
plate   is  moved   out   of  contact  by  a   button. 

743,252.  Apparatus  for  Operating  Watertight  Power 
Doors  or  Hatches.  William  B.  Cowles.  Cleve- 
land, Ohio,  assignor  to  the  Cleveland  Trust 
Company,  trustee,  Cleveland,  Ohio.  Application 
filed  September  25,   1902. 

An  cleclric  motor  controlled  by  automatic  means  op- 
crates    the    doors. 

743.272.  Safety  Trolley  Alarm.  William  M'.  Gruner 
and  William  C.  Fink,  Springdale,  Pa.  Applica- 
tion filed   September  14,    1903- 

A  double  trolley  arm  is  described,  tlic  two  branches 
being  connected   by  a  spring. 

743.273.  Electric  Battery.  Henry  Halsey,  New  York, 
N.  Y.,  assignor  lo  the  Halsey  Electric  Generator 


Company,   Jersey   City,    N.   J. 
January  10,   1903. 

In  the  battery  are  combined  a  fixed  clement  and  a 
movable  carbon  element,  also  a  carbon  brush  bearing 
on    a    portion    of    the    movable    element. 

743.274.  Electric  Battery.  Henry  Halsey.  New  York, 
N.  Y.,  assignor  to  the  Halsey  Electric  Generator 
Company,  Jersey  City,  N.  J.  Application  filed 
June  23,  1903. 

A  pair  of  liangers  depend  from  the  cover.  A  movable 
electrode  is  supported  by  the  hangers,  the  hangers  being 
extended  and  connected  by  a  bridge  piece.  A  stationary 
electrode  is  supported  between  the  bridge  piece  and  the 
cover. 

743.275.  Electric  Battery.  Henry  Halsey,  New  York, 
N.  Y.,  assignor  to  the  Halsey  Electric  Generator 
Company,  Jersey  City,  N.  J.  Application  filed 
June  23,   1903. 

One  of  the  electrodes  is  movable  and  is  carried  by 
hangers    supported    by    the    cover. 

743,306.  Therapeutic  Appliance.  George  M.  D. 
Merwin,  St.  Louis,  Mo.  Application  filed  March 
10,  1903. 

A  translucent  colored  tube  is  provided  with  a  closed 
end  and  with  a  perforated  end,  an  electric  lamp  is 
mounted  within  the  tube  near  its  perforated  end,  gen- 
erating   heat    within    the    tube. 

743»3i5-  Dirrigible  Torpedo.  David  W.  McCaughey, 
Chicago,   111.     Application  filed  January  8,   1902. 

Propeller,  rudder  and  valve  mechanism  are  all  operated 
by  a  number  of  motors.  Electromagnets  of  unequal 
electric  resistance  provided  with  armatures  are  adapted 
to  be  electrically  connected  with  such  motors  for  con- 
trolling  them. 

743>33'^-  Means  for  Removing  Sleet,  etc.,  from  Elec- 
trical Conductors.  E'lias  E.  Ries,  New  York, 
N.  Y.     Application  filed  September  4,  1903. 

A  pair  of  electric  circuits  having  a  common  conductor 
operate  translating  devices  connected  in  parallel  in  one 
of  the  circuits  and  in  traveling  electrical  connection  with 
the  common  conductor.  Means  are  provided  for  sup- 
plying to  the  circuit  containing  the  translating  devices 
an  electric  current  capable  of  translation  to  the  other 
circuits  a  different  current  of  large  heating  capacity. 
(See  cut  on  preceding  page.) 

743.337-  Battery.  Georges  Schauli  and  Dolf  Loe- 
wenstein,  London,  England.  Application  filed 
July  14,   1903. 

The  interior  of  the  containing  vessel  is  lined  with 
zinc    which    forms   the   negative    pole. 

743.346.  Electrical  Connector.  Joseph  G.  Swain, 
Youngstown,  Ohio.  Application  filed  November 
20,   1902. 

An  internally  threaded  coupling  receives  the  ends  of 
the  conductors  which  are  forced  into  connection  with 
a    central    conducting    plate. 

743,348.    Electric  Switch.  George  B.  Thomas,  Bridge- 
port,   Conn.,    assignor    to    the    Perkins    Electric 
Switch     Manufacturing     Company,     Bridgeport, 
Conn.     Application  filed  June  8,  1903. 
Details  are  described. 


NO.   742, 


1.^ — CHARGING   SYSTEM    FOR    SECONDARY 

BATTERIES. 


743i353-  Device  for  Disinfecting  Telephones.  Nel- 
son J.  Tubbs,  Louisville,  Ky.,  assignor  of  one- 
half  to  R.  Harry  Smith  and  Isaac  S.  Hartley, 
Louisville,  Ky.     Application  filed  March  18,  1903. 

An  electrical  heating  device  is  operated  when  the  re- 
ceiver is  taken  down,  disinfecting  the   mouth-piece. 

743,358.  Incandescent  Electric-lamp  Socket.  August 
Weber,  Jr.,  Schenectady,  N.  Y.,  assignor  to  Au- 
gust Weber,  Sr.,  Schenectady,  N.  Y.  Application 
filed  June  25,    1903. 

A  socket  sleeve  for  incandescent-elcctric-lamp  sockets 
has  a  tongue  formed  by  slitting  its  end  wall,  bent  out- 
wardly to  form  a  terminal  bracket.  An  embossment  ex- 
tends from  the  bracket  into  the  body  of  the  sleeve  across 
the  line  of  junction. 

743j364-  Electric  Motor.  Edward  B.  Wilford  and 
Adolph  W.  Schramm,  Philadelphia,  Pa.  Appli- 
cation  filed  August   10,   1903. 

In  a  single-phase,  alternating-current  motor,  a  field 
winding  has  one  terminal  connected  to  a  supply  main. 
A  resistance  is  in  circuit  between  one  armature  terminal 
and  the  portion  of  the  field  winding  beyond  the  part 
included  octwecn  the  armature  connection  and  the  sup- 
ply  main. 

743,372.  Magnetic  Medical  Apparatus.  Emile  Bache- 
let,  Tacoma,  Wash.  Application  filed  August  12, 
1903. 

Electrical  energy  is  applied  to  a  primary  coil  con- 
nected with  the  apparatus.  ^  Secondary  coils  are  pro- 
vided between  which  the  patient  may  be  placed. 


743,373-  Electromagnetic  Therapeutic  Apparatus, 
Emile  Bachelet,  Tacoma,  Wash.  Application 
filed   October  2,   1903. 

An  electromagnet  is  provided  with  means  for  pro- 
longing the  lines  of  force  generated  and  for  giving  direc- 
tion to  them  so  that  the  patient  may  be  placed  m  their 
path. 

743,378.  Automatic  Self-dropping  Trolley  Pole. 
John  Delane,  Terre  Haute,  Ind.  Application  filed 
March  23,   1903. 

A  supporting  rope  running  over  an  arm  at  right-angles 
to   the   pole    holds   it   in   place. 
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NO.    743,082. — DYNAMO    MACHINE. 

743,384.  Apparatus  for  Breaking  Electric  Arcs. 
Harold  Hastings,  London,  England,  assignor  to 
Callender's  Cable  and  Construction  Company, 
Limited,  London,  England.  Application  filed 
March  21,  1903. 

Conductors  between  which  an  arc  is  liable  to  be 
formed  are  supplied  at  the  weak  point  with  a  series 
of  metallic  blades  arranged  transversely  to  the  line  of 
the  arc  and  resistances  separating  the  blades  and  con- 
necting   them  to   the    conductors. 

743.405-  Sparking  Coil  for  Gas  Engines.  Elliott  J. 
Stoddard,  Detroit,  M'ich.,  assignor  to  Charles 
F.  Burton,  trustee,  Detroit,  Mich.  Application 
filed  February  24,  1902. 

Essentially  the  device  consists  of  a  core,  a  number 
of  windings,  means  for  throwing  into  circuit  a  larger 
or  smaller  number  of  the  windings,  means  lor  making 
the  energizing  circuit  through  the  winding,  and  means  for 
breaking   the   circuit  to  produce   the    spark. 

Reissue. 

12,165.  Safety  Speed-limiting  Means.  Garrett  W. 
Henricks,  Indianapolis,  Ind.,  assignor  to  the  Hen- 
ricks  Novelty  Company,  Indianapolis,  Ind.  Ap- 
plication filed  April  25,  1903.  Original  applica- 
tion filed  May  28,  1901. 

A  mechanical  device  for  limiting  the  speed  of  electric 
generators  is   described. 


EXPIRING   PATENTS. 

Following  is  a  list  of  electrical  patents   (issued  by 

the    United    States    Patent    Ofiice)    that    expired    on 

November  9,  1903: 

352,119.  Telephone  Transmitter.  William  H.  Collins,  Chi- 
cago,  111. 

352,154.     Electrical    Door    Opener, 
York,    N.    Y. 

352.176.  Telephone    Transmitter, 
delphia,   Pa. 

352.177.  Telephone    Transmitter, 
delphia,   Pa. 

352.178.  Telephone    Transmitter, 
delphia.   Pa. 

352.179.  Telephone    Transmitter. 
delphia.  Pa. 

352,203.      Electric      Safety     Attachment     for     Steam     Boilers. 

Robert    Reichling    Eernburg,    Prussia,    Germany. 
352,234.      Electromagnetic       and      Ma":neto-electric      Machine. 

Rudolph    Eickemeyer,    Yonkers,    N.    Y. 
352,265.     Electrical   Railway.     EUas  E.   Ries.   Baltimore,  Md., 

assignor   to  Edward   O.    Punchard.   Boston,   jMass. 
352,317.     Telegraph  Sounder.     Charles  D.  Haskins,  Brooklyn, 

N.    Y.,    assignor   to  the   Western   Electric   Company,   Chi- 
cago, 111. 
352,320.     Secondary    Electric    Clock.      John    F.    Hedge,    Jr., 

Providence,    R.    I.,    assignor    to    the    Synchronous    Time 

Company,   Boston,    Mass. 
352,342.     Protector     for     Electric     Wires     and     Instruments. 

George     W.     Mingle     and     William     T.     Brown,    Philar 

delpliia.    Pa.,    assignors    to    said    William    T.    Brown. 
352,407.     Electric    Alarm    for    Timepieces.      Frank    Glasgow, 

Osceola  Mills,    Pa. 

352.435.  Printing  Telegraph  System.  John  C.  Wilson,  Bos- 
ton,   Mass. 

352.436.  Electric  Insulator.  Henry  D.  Winton,  Wellesley 
Hills,    Mass. 

352.437.  Electric  Insulator.  Henry  D.  Winton,  Wellesley 
Hills.    Mass. 

352,442.  Thermostat.  George  F.  Bulen,  New  York,  N.  Y., 
assignor  to  the  Automatic  Fire  Alarm  and  Extinguisher 
Company,   New   York,   N.  Y. 

352.472.  Electric  Bell  and  Alarm.  Adam  Lungcn,  New 
York,    N.    Y. 

352.473.  Electrical  Gas  Lighter.  Adam  Lungen,  New  York, 
N.  Y. 

352.474.  Electric  Device.      Adam  Lungen,  New  York,  N.  Y. 
352,504.      Apparatus      for      Moldincr      Perforated      Blocks     for 

Containing   Electric   Wires.      James   W.    Butler.    Humber 
Road,    Blackheath,    County  of  Kent,   England. 


David  Rousseau,  New 
James  W.  Bonta,  Phila- 
James  W.  Bonta,  Phila- 
James  W.  Bonta,  Phila- 
James    W.     Bonta,     Phila- 
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Combined  Single-trolley,  Double-trolley 

and  Surface-contact  System 

of   Paris. 

By  a.  De  Courcv. 
Tlie  Clairet-Viiilleumier  system  of  surface  contact 
is  now  being  used  witli  success  on  one  of  tlie  leading 
traction  lines  of  Paris,  the  Trinite-Enghien  line, 
which  uses  the  surface  contact  within  the  city  and 
the  trolley  for  the  suburbs.  The  cars,  which  are 
long  and  of  a  handsome  type,  are  moitnted  upon 
two  Peckham  trucks,  with  a  first  and  second-class 
compartment  at  either  end  and  a  considerable  plat- 
form space  in  the  center.     The  cars  contain  42  seats 


is  carried  by  a  cable  to  a  series  of  underground  dis- 
tributing boxes  placed  along  the  route.  The  boxes 
contain  an  automatic  apparatus  for  distributing  the 
current  to  the  surface  blocks,  which  are  placed  along 
the  track  between  the  rails.  Each  distributing  post 
has  a  set  of  feeding  wires  which  connects  it  with 
each  block  of  the  section,  usually  38  blocks.  The 
latter  are  connected  together  in  pairs,  and  each  pair 
is  supplied  with  current  from  the  distributer  by  an 
automatic  device  at  the  instant  the  contact  rail  of 
the  car  passes  over  it.  As  the  car  moves  on,  its 
contact  rail  covers  the  following  block  before  leaving 
the  preceding.  As  both  blocks  are  connected  to  the 
distributer,  the  latter  receives  a  slight  derivation  of 


wires  into  the  post.  The  distributing  posts  are 
formed  of  cubical  cast-iron  boxes,  containing  one 
or  two  distributers,  according  as  the  track  is  single 
or  double.  The  boxes  are  placed  underground,  along 
the  pavement  near  the  curb,  and  are  closed  by  flush 
manhole  covers  2V2  feet  in  diameter.  To  make  con- 
nection with  the  distributers,  which  are  circular  and 
have  a  series  of  contacts  on  the  circumference,  an 
outer  circle  of  wood  pierced  with  holes,  carries  the 
19  wires  from  the  blocks,  which  are  thus  held  in 
their  respective  positions  next  the  distributer  and  can 
be  easily  disconnected  when  the  distributer  is  to  be 
taken  out.  The  diagram  (Fig.  6)  shows  a  plan  of 
the  track  and  various  sections.     At  (p)  are  the  con- 


Fig.  I.     Underground  Automatic  Distributing  Device. — Top.         Fig.  2.     Underground  Automatic  Distributing  Device. — Bottom.         Fig.  3.     Underground  Automatic  Distributing  Device. — Side. 
Fig.  4.    One  of  the  Cars.  Showing  Double  Trolley.  Fig.  5.    Interior  of  St.  Ouen  Sub-station. 

COMBINED    SINGLE-TROLLEY,    DOUBLE-TROLLEY    AND    SURFACE-CONTACT    SYSTEM    OF    PARIS. 


in  all.  The  motorman's  platform  is  the  same  at  each 
end,  and  the  cars  are  not  turned  at  the  end  of  the 
line.  The  total  length  between  buffers  is  37  feet. 
Each  of  the  trucks  carries  a  Westinghouse  single 
reduction  motor  of  .30  to  35  horsepower.  The  con- 
trollers are  of  the  Westinghouse  or  the  Clairet-Vuil- 
leumier  pattern.  Fig.  4  is  a  \-ievv  of  the  exterior  of 
one  of  the  cars.  The  cars  run  from  Paris  to  the 
Enghien  1-ake  in  the  suburbs,  a  point  which  is  much 
frequented  in  summer,  and  traverse  the  populous 
suburban  regions  of  St.  Ouen  and  St.  Denis.  The 
total  length  of  the  line  is  8.4  miles.  The  part  within 
the  city  limits  is  two  miles  long  and  uses  the  surface- 
contact  system,  changing  over  to  the  trolley  line  at 
the  city  gates.  The  suburban  line  uses  a  portion  of 
the  track,  which  was  laid  by  the  St.  Denis  Traction 
Company,  which  uses  an  accumulator  system,  and 
here  the  rails  are  not  bonded.  For  this  reason  it 
became  necessary  to  use  a  double  trolley  on  this 
section,  instead  of  a  rail  return,  but  for  the  most 
part  a  single  trolley  is  used. 

The  surface-contact  system  within  the  city  is  laid 
mainly  in  double  track,  but  has  a  long  single-track 
loop  at  the  inner  end.     The  current  from  the  station 


current,  wdiich  acts  upon  an  electromagnet  of  high 
resistance,  and  the  latter  operates  a  rotary  device 
which  shifts  the  main  contact  from  the  preceding 
block  to  the  next,  as  will  be  further  indicated.  The 
rear  block  is  now  cut  off,  and  it  is  only  the  forward 
pair  which  supplies  current  to  the  car  until  it  is 
superseded  by  the  next,  and  so  on. 

The  contact  blocks,  which  are  placed  between  the 
rails,  have  about  the  same  dimensions  as  the  ordinary 
paving  block  of  stone  or  wood  which  they  replace. 
The  blocks  were  formed  at  first  of  an  I-shaped 
casting,  but  a  cubical  block  has  since  been  found 
preferable.  The  top  portion,  which  receives  the  fric- 
tion, is  removable  and  can  be  taken  ofif  by  a  counter- 
sunk bolt  at  the  top.  The  blocks  are  insulated  from 
the  ground  by  bitumen  and  to  each  is  riveted  a 
feeding  wire  of  three  millimeters  diameter  insulated 
with  vulcanite.  The  feeding  wires  are  carried  in 
an  iron  conduit  which  is  buried  tmderground  be- 
tween the  rails  and  runs  parallel  throughout  the 
whole  length.  Every  16  feet,  and  opposite  a  pair  of 
blocks,  is  a  junction  box  for  making  connection  with 
the  pair.  Opposite  each  of  the  distributing  boxes,  or 
every   300   feet,    is   a   branch    pipe    which    takes   the 


tact   blocks,    (c)    is    the    feeding    conduit,    and    (A) 
the  section  box,  supplied  by  the  main  feeder   (X). 

The  automatic  distributing  device  is  the  most  in- 
teresting feature  of  the  system.  Each  of  the  dis- 
tributers, shown  in  Figs,  i,  2  and  3,  carries  19  con- 
tact points  which  are  formed  of  copper  segments 
disposed  in  a  circle  and  well  insulated  from  each 
other.  The  segments  are  supported  on  a  ring-shaped 
casting  which  forms  the  body  of  the  apparatus. 
Connected  to  each  segment  is  a  contact  plate  with 
a  binding  post  which  receives  the  wires  coming 
from  the  blocks.  In  the  center  is  a  vertical  shaft 
which  carries  a  wheel  provided  with  as  many  teeth 
as  there  are  contacts,  or  19  in  this  case ;  the  shaft 
also  carries  an  arm  with  three  rubbing  contacts 
(n)  (m)  (n')  (Fig.  7),  which  rest  upon  three  of 
the  contact  points  consecutively.  A  set  of  contact 
rings  with  its  brushes  brings  current  to  the  moving 
contacts.  The  central  moving  contact  (m)  serves 
to  distribute  the  current  which  it  receives  from  the 
main  cable.  It  is  larger  than  the  interval  comprised 
between  two  fixed  contacts,  so  that  it  will  come  in 
contact  with  the  following  one  before  leaving  the 
preceding.     The   two   other   contacts    (n)    and    (n') 
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placed  on  each  side  are  smaller  than  (m)  and  leave 
one  point  before  touching  the  next.  Each  of  the 
contacts  (n)  (n')  is  connected  with  an  electromagnet 
(e)  (e')  which  serves  to  shift  the  contacts  and  is 
placed  diagonally  in  the  lower  part  of  the  apparatus. 
The  magnets  have  an  armature  of  doublc-anohor 
shape,  which  can  oscillate  between  the  poles  of  the 
electromagnets  and  is  fixed  to  the  central  shaft.     The 
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ported  by  two  rods  (t),  which  can  slide  up  and 
down  in  the  tubular  sockets  (b),  mounted  on  a 
supporting  frame.  The  supports  are  disposed  so  that 
the  traction  of  the  bar  is  carried  out  by  the  forward 
rod,  while  the  rear  serves  as  a  guide.  The  upper 
end  of  the  rod  carries  a  cross-bar  which  holds  two 
springs  connected  beneath,  thus  pressing  the  rail  down 
upon   the  blocks.     Rubber   bands   are   used    for   the 
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of  the  car.  The  safety-contact  bar  is  removed  by 
hand  and  placed  on  the  car,  and  the  motorman  raises 
the  trolley,  which  has  been  held  down  by  a  hook, 
and  places  it  on  the  overhead  wire,  when  the  car 
proceeds  to  the  suburbs.  On  arriving  at  the  section 
where  the  rails  are  not  bonded,  the  second  trolley  is 
placed  on  a  line  wire  (which  is  here  run  double) 
and  the  rail  return  is  not  used.  The  second  trolley 
is  taken  down  when  the  section  is  passed.  The  con- 
tacts for  the  maneuvers  of  the  surface  contact,  single 
and  double  trolley,  are  shifted  by  a  small  controller 
.which  is  mounted  on  the  car.     The  trolley  poles  are 
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FIG.   6.       SURFACE-CONTACT    SYSTEM    OF    PARIS. — PLAN    AND    CROSS-SECTIONS    OF   TRACK,    SHOWING    FEEDER    SYSTEM. 


contacts  (n)  (n')  are  connected  each  with  the  electro- 
magnet through  a  commutator  formed  of  two  con- 
tacts over  which  passes  the  arm  (p).  The  lever 
arm  carries  a  pawl  (c)  on  each  side  which  works 
upon  the  toothed  wheel  mounted  on  the  shaft.  The 
action  of  the  device  will  be  clear  by  referring  to  Figs. 
7  and  8.  The  former  shows  a  series  of  surface 
blocks  (3)  (4)  (s)  (6)  (7)  connected  in  pairs, 
over  which  the  car  is  moving  in  the  direction  of 
the  arrow.  Its  contact  bar  is  now  on  (5).  As  the 
car  travels  to  the  left  its  contact  bar  touches  (s) 
and  (6)  at  the  same  time,  and  thus  makes  connection 
between  the  main  contact  piece  (m)  and  the  smaller 
one  (n')  (Fig.  8),  which  excites  the  electromagnet 
on  the  left.  This  draws  down  the  armature,  on  that 
side  and  allows  the  pawl  to  engage  with  the  wheel, 
giving  a  movement  to  the  whole  system  which  cor- 
responds to  one-twentieth  of  a  revolution,  bringing 
it  to   the   second  position,   as   shown.     The  set    (n) 


springs,  as  they  give  good  insulation  and  do  not 
get  out  of  order.  The  contact  is  found  to  hold  even 
at  high  speeds,  such  as  25  miles  an  hour.  The  bar 
is  connected  as  usual  to  the  motors  and  controllers, 
using  a  rail  return.  In  order  to  make  certain  that 
the  block  in  the  rear  of  the  car  is  not  left  charged, 


FIG.    10.       SURFACE-CONTACT    SYSTEM    OF    PARIS. — DIA- 
GRAM   OF    SAFETY   DEVICE. 

raised  and  lowered  by  a  bamboo  pole  provided  with 
a  hook,  so  as  not  to  use  a  double  cord,  which  might 
become  tangled ;  in  practice  the  maneuver  is  easily 
carried   out. 

The  current  is  supplied  at  high  tension  from  a 
large  station  belonging  to  the  Triphase  Company, 
which  is  situated  near  the  outer  end  of  the  road.  A 
three-phase  line  at  5,000  volts  feeds  two  sub-stations, 
one  located  at  Epinay,  near  the  outer  terminus  and  a 
second  near  the  city  limits  at  St.  Ouen.  Fig.  5  is 
an  interior  view  of  the  latter,  showing  the  rotaries 
and  switchboard.  This  station  feeds  the  inner  half 
of  the  suburban  circuit  and  also  the  city  line  and 
contains  a  set  of  step-down  transformers  which  lower 
the  voltage  to  375,  and  two  rotary  converters  which 
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FIG.  9 

which  would  be  the  case  if  the  rotary  apparatus 
should  fail  to  work,  or  for  other  reasons,  a  safety 
device  is  provided.  This  consists  of  a  short  aux- 
iliary bar  wl»ich  is  mounted  in  the  rear  of  the  car, 
as  will  be  noticed.  Its  operation  is  shown  in  Fig. 
10,  where  (Pi)  and  (F~)  are  the  blocks,  (A)  the 
main  bar  and  (B)  the  auxiliary  bar.  Below  is  part 
of  the  distributer,  with  the  arm  (M)  and  the  con- 
tacts (Ti)  (T2)  (T3).  The  small  bar  is  connected 
with  the  rails  of  the  track  by  a  resistance  (R)  of  a 
few  ohms.  Should  (M)  be  in  contact  with  (Ti),  or 
in    case   of   a    short-circuit   which   leaves   the  block 


give  S50  volts  direct  current  for  the  road.  These 
are  eight-pole  machines,  furnished  by  the  Societe 
Alsacienne,  and  give  550  kilowatts  each,  at  375  revo- 
lutions. A  battery  of  267  Tudor  elements,  having  a 
capacity  of  600  ampere-hours  on  a  one-hour  dis- 
charge, is  used  in  parallel  with  the  machines.  The 
Epinay  sub-station  has  a  similar  set  of  apparatus  of 
smaller  capacity,  using  two  rotary  converters  of  200 
kilowatts  each. 


FIG.  7.       SURFACE-CONTACT    SYSTEM    OF    PARIS. — DIS- 
TRIBUTER   CONNECTIONS,    FIRST    POSITION. 

(m)  (n')  is  thlis  made  to  advance  by  one  point 
and  the  main  current  is  sent  by  (m)  into  the  surface 
block  (6),  which  now  feeds  the  car,  (5)  being  dis- 
connected. A  stop-piece  (b)  limits  the  movement 
of  the  pawl,  and  in  consequence  the  swing  of  the 
arm  and  the  rotation  of  the  three  contact  points. 
This  condition  holds  good  until  the  car  leaves  (s). 
At  this  movement  the  electromagnet  ceases  to  be 
excited  and  the  lever  arm  is  brought  back  to  the 
first"  position  by  a  spring,  and  is  ready  for  the  next 
movement.  The  left-hand  magnet  and  pawl  is  used 
when  the  car  travels  in  the  opposite  direction,  when 
the  shifting  of  the  contacts  takes  place  in  the  inverse 
sense.  In  this  way  the  contact  arm  is  made  to  travel 
rapidly  around  the  circumference  by  the  action  of 
the  ratchet,  and  only  one  pair  of  blocks  is  charged 
at  a  time,  these  being  underneath  the  car  and  con- 
sequently protected. 

The  position  of  the  contact  rail  underneath  the  car 
is  shown  in  Fig.  9.  The  rail  is  formed  of  a  piece 
of  angle  iron  12  feet  long  and  curved  up  at  the 
outer  ends.  As  the  surface  blocks  are  spaced  eight 
feet  apart,  the  bar  will  always  be  in  contact  with 
one  of  them  in  any  position  of  the  car.  The  flat 
side  of  the  bar  affords  a  good  rubbing  surface  and 
assures    contact   with   the  blocks.     The  bar   is   sup- 


FIG.   8.       SURFACE-CONTACT    SYSTEM    OF    PARIS. — DIS- 
TRIBUTER   CONNECTIONS,    SECOND    POSITION. 

(Pi)  charged,  the  short  bar,  when  it  comes  over  this 
block,  as  shown,  sends  a  heavy  current  through  the 
circuit,  which  operates  an  automatic  circuit-breaker 
(D),  opening  the  circuit  and  causing  the  car  to  stop 
until  the  box  is  inspected  and  the  difficulty  removed. 
When  the  car  arrives  at  the  city  limits  the  contact 
bar  is  raised  from  the  ground  by  a  set  of  levers 
adapted  for  the  purpose,  which  are  maneuvered  by 
a  removable  bar  which  fits  into  a  socket  at  the  side 


Improvement  in  Cable  Service  Pre- 
dicted. 

English  inventors  are  said  to  have  a  new  device 
which  they  intend  to  employ  in  establishing  direct 
telegraphic  communication  between  New  York  and 
London.  No  details  of  the  invention  are  given  out, 
as  it  is  said  that  the  inventors  have  refused  per- 
mission for  more  than  a  general  statement.  The 
following  rather  mysterious  dispatch  was  sent  from 
London   on   November   14th : 

"It  is  confidently  asserted  here  that  by  the  first 
of  the  year  direct  telegraphic  communication  without 
intermediate  repeating  stations  will  be  established 
for  the  first  time  between  New  York  and  London, 
and  telegrams  will  be  exchanged  at  a  speed  of  more 
than  four  times  the  previous  capacity  of  any  cable. 
The  prophets  go  even  a  step  further,  and  express 
the  strong  expectation  that  within  a  year  it  will  be 
as  feasible  to  converse  by  telephone  from  New  York 
to  London  as  across  Manhattan.  The  feat  of  rapid 
communication  between  London  and  New  York,  as 
a  matter  of  fact,  has  been  solved  recently  in  actual 
practice  at  moderate  cost,  and  the  credit  for  this 
signal  triumph  of  modern  science  belongs  to  Eng- 
land." 


The  Public  Service  Corporation  of  New  Jersey 
is  said  to  have  arranged  for  the  purchase  of  all  of 
the  stock  of  the  Central  Electric  Company,  which 
is  located  at  Metuchen,  N.  J.,  and  which  supplies 
li.ght  and  power  to  that  town  and  several  other  mu- 
nicipalities. The  purchase  price  of  the  stock  is 
quoted  at  $17.50  a  share.  The  Central  Electric  Com- 
pany  has   a   capitalization   of  $750,000. 
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Motor  for  Reciprocating  Pumps. 

In  changing  the  nietliod  of  drive  in  a  plant  from 
mechanical  to  electrical  it  is  often  desirable  to  have 
the  pimips  electrically  driven  as  well  as  the  rest  of 
the  machinery.  But  here  arises  the  question  of 
adapting  a  motor  to  a  reciprocating  pump,  and  as 
this  is  difficult  to  do,  and  as  the  steam  pimips  are 
too  valuable  to  throw  aside,  they  are  generally  left 
as  originally   installed. 

Otto  G.  Dobert  of  New  York  city  has  devised 
an  electric  motor  which  is  intended  to  obviate  the 
difficulty.  The  motor  (see  Fig.  i)  is  provided  with 
an  armature,  to  which  is  rigidly  connected  a  radial 
arm.  Pivoted  upon  this  arm  is  a  pitman,  which  is 
connected  with  a  depending  arm  of  a  cross-head. 
Passing  through  this  cross-head  is  a  sliding  rod 
mounted  in  bearings.  Upon  one  end  of  the  rod  is 
a  pivot,  which  engages  a  slot  in  the  lower  end  of  a 
switch   arm.     A    switchboard    is   provided  with   con- 


FIG.     I.       MOTOR  FOR  RECIPROCATING  PUMPS. — MOTOR  CON- 
NECTED  TO    PUMP. 

tact  buttons  and  with  pivots;  also  an  insulating  link 
connects  the  switch  arms,  so  that  the  latter  are  free 
to  rock  upon  the  pivots.  A  supply  wire  is  connected 
with    one   of  the  pivots. 

Fig.  2  is  a  diagram  of  the  motor  connections.  The 
current  passes  serially  through  the  field  (38),  wire 
(37),  switch  arm  (26),  contact  button  (21),  wire 
(36),  brush  (35),  armature  (9"),  brush  (33),  wire 
(32),  rheostat  (31),  wire  (30).  wire  (29),  switch 
arm  (27)  and  wire  (28).  This  causes  the  armature 
to  rock  in  a  contraclockwise  direction,  carrying  the 
pump  piston  to  the  right.  Just  before  reaching  the 
end  of  the  stroke  the  cross-head  on  the  pitman  (Fig. 
I  )  engages  the  bearing  and  causes  the  rod  to  travel 
abruptly  to  the  right.  By  this  means  the  pole- 
changer,  comprising  the  arms  (26)  (27)  engages 
the  respective  buttons  (20)  (21).  Owing  to  the 
momentum  of  the  rocking  armature,  the  movement 
of  the  pole-changer  is  rendered  complete  before  the 
armature  comes  to  a  seat  of  rest.  The  pole-changer 
being  reversed,  the  course  of  the  current  is  as  fol- 
lows: Wire  (39),  field  (38),  wire  (37),  arm  (26), 
w^ire  (30).  rheostat  (31),  wire  (32),  brush  (33), 
armature  (9").  brush  (35),  wire  (36),  switch  arm 
(27)  and  wire   (28).     This  again  reverses  the  direc- 
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FIG.   2.       MOTOR    FOR    RECIPROCATING  PUMPS. — DIAGRAM  OF 
CONNECTIONS. 

tion  of  movement  of  the  armature,  causing  it  to 
rock  back  into  the  first  position.  The  motion  of  the 
armature  therefore  continually  reverses  the  direc- 
tion of  the  current  passing  through  the  armature 
and  maintains  the  direction  of  the  current  passing 
through  the  field.  This  causes  the  armature  to  rock 
back  and  forth  incessantly,  operating  the  reciprocat- 
ing pump. 

It  will  be  noted  that  the  piston  is  always  in  step 
with  the  rocking  motion  of  the  armature.  It  will 
also  be  noted  that  the  pole-changer  maintains  a  tixed 
position  in  full  engagement  with  two  of  the  con- 
tacts immediately  before  the  piston  reaches  the  end 
of  its  stroke,  when  the  pole-changer  is  reversed  sud- 
denly and  is  left  in  complete  engagement  with  the 
appropriate  contact  button.  Ey  this  arrangement 
sparking  is  reduced  to  a  minimum. 
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Wireless  Telegraphy  by  Means  of  Earth 
Currents. 

After  the  introduction  of  the  old  grounded  tele- 
phone systems  the  question  quite  naturally  arose 
whether  communication  could  not  be  carried  on 
making  use  of  the  earth  alone  without  the  aid  of 
wires.  Inventors  have  attacked  this  problem  from 
time  to  time,  but  with  no  great  degree  of  success. 
Among  them  have  been  Axel  Orling,  a  young  Swed- 
ish inventor,  and  James  T.  Armstrong,  an  English- 
man, and  the  Orling-Armstrong  wireless  system 
has  attracted  some  attention  from  newspaper  readers 
during  the  last  two  or  three  years.  Messrs.  Arm- 
strong and  Orling  have  now  obtained  a  United  States 
patent  for  a  "system  of '  electric  communication," 
application  for  which  was  filed  February  s,  1902. 
This  system  is  of  some  interest. 

The  invention  consists  of  a  transmitting  and  a 
receiving  apparatus  distinct  from  each  other.  The 
transmitter  is  provided  with  two  or  more  earth  con- 
nections, through  which  are  conducted  a  combination 
of  high-potential  dischai'ges  and  low-tension  currents 
whose  circuit  or  circuits  are  completed  through 
numerous  lines  of  current-flow  which  traverse  the 
earth.  The  transmitted  impulses  enter  the  earth 
by  one  of  the  earth  connections  and  return  to 
complete  the  circuit  through  the  other.  The  receiv- 
ing apparatus  is  also  provided  with  two  or  more 
earth  connections,  which  are  adapted  to  cut  the 
lines  of  current-flow  at  points  of  dift'erent  potential, 
causing  some  of  the  transmitted  energy  to  flow 
through  them  and  to  actuate  the  receiver.  Prefer- 
ably the  transmitted  discharges  take  place  with  great 
rapidity,  while  the  earth  connections  are  also  prefer- 
ably some  distance  apart.  Figs,  i  and  2,  respectively, 
show  the  transmitting  and  receiving  apparatus  in 
tlieir   simplest    form. 

According  to  the  arrangement  shown  in  Fig.  i, 
an  electric  circuit  (a)  is  employed,  which  is  pro- 
vided with  battery  (b),  a  self-inductance  coil  (c), 
an    interrupter     (d),    and    a    telegraph    key    (e),    by 
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(x),  in  which  is  a  sensitive  flame  (y),  whose  well- 
known  property  is  that  it  is  shortened  when  the  air 
is  vibrated,  such  as  is  the  case  when  sound  is  pro- 
duced. Above  the  flame  is  arranged  a  wire  (z), 
preferably  of  platinum,  at  such  a  height  as  to  be 
within  the  flame  when  the  latter  is  of  its  normal 
length,  but  outside  it  when  the  flame  is  shortened  in 
the  manner  described.  Preferably  the  wire  (z)  is 
fine,  so  that  it  may  be  rapidly  heated  and  cooled  by 
the  behavior  of  the  flame.  The  wire  forms  part  of 
an  electric  circuit  (i),  provided  with  a  battery 
(2),  which  actuates  a  relay  (3)  when  the  electric 
resistance  of  the  wire  is  sufficiently  lowered  by  a 
fall  in  its  temperatur.e,  the  relay  circuit  being  again 
opened  when  the  flame  again  heats  the  wire,  whose 
resistance  rises  with  its  temperature.  This  relay 
may  be  used  to  actuate  any  suitable  receiving  device 
with  a  much  stronger  effect  than  can  be  had  in  the 
telephone  (v).  It  is  also  possible  to  transmit  artic- 
ulate sounds  instead  of  mere  clicks  by  the  insertion 
of  a  suitable  microphone  at  the  transmitter  instead 
of  the  interrupter    (d). 

Although  the  fact  was  known  prior  to  this  inven- 
tion that  when  a  battery  circuit  is  grounded  at  two 
points  at  a  considerable  distance  apart  some  of  the 
current  may  be  picked  up  by  "tapping"  the  earth  at 
two  points  at  a  comparatively  short  distance,  it  was 
impossible  to  communicate  between  widely  separated 
stations  except  when  the  earth  connections  at  each 
station  were  at  prohibitive  distances  apart.  The 
essentially  new  feature  of  the  invention  is,  there- 
fore, the  employment  of  a  combination  of  high- 
potential  discharges  and  low-tension  currents,  as  de- 
scribed, by  means  of  which  lines  of  current-flow 
which  extend  great  distances  are  propagated  through 
the  earth  between  the   connections  of  the  transmit- 
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Fig.  I.     Transmitter  Circuit, 

WIRELESS   TELEGRAPHY    BY 

means  of  which  signals  may  be  transmitted.  Suit- 
able connections  (f)  and  (g)  are  made  with  the 
circuit  (a)  at  (h)  and  at  (i)  on  opposite  sides  of 
the  "make  and  break,"  as  shown,  which  are,  re- 
spectively, led  to  earth  at  (j)  and  (k)  in  such  a 
manner  that  the  earth  will  be  in  circuit  at  every 
■  break"  and  in  shunt  at  every  "make."  Thus  at 
every  break  the  energy  of  the  direct  "extra"  current 
will  be  led  to  earth  with  the  battery  current,  while 
at  every  make  the  earth  will  receive  its  share  of  the 
inverse  extra  current  and  the  battery  current. 

In  order  to  prevent  sparking  at  the  contacts  of 
the  interrupter  when  the  circuit  is  broken  and  the 
consequent  wasting  of  the  extra  current,  a  condenser 
(1)  is  provided,  or  the  contacts  may  be  located 
within  an  exhausted  chamber,  by  means  of  which 
the  resistance  of  a  high  vacuum  is  interposed  be- 
tween them. 

For  receiving  the  messages  a  device  shown  in 
Fig.  2  is  used.  When  the  key  (e)  of  the  transmitter 
is  depressed,  lines  of  current-flow  are  propagated 
which  are  intercepted  in  the  neighborhood  of  the 
receiver  by  its  earth  connections  (j=^)  and  (k'=). 
Ihese  connections,  with  the  receiving  part  (o)  of 
the  circuit  constitute  a  species  of  shunt  through 
which  some  of  the  transmitted  energy  flows.  Ac- 
cording to  the  arrangement  shown  in  Fig.  2,  the 
received  impulses  energize  a  telephone  magnet  (q), 
whose  varying  field  vibrates  a  diaphragm  (r).  This 
diaphragm  bears  against  carbon  granules  (u)  con- 
tained in  an  insulating  holder  (t),  provided  with  a 
metallic  or  other  conducting  bottom  (s),  from  which 
electrical  connection  is  made  with  a  telephonic  re- 
ceiver (v),  having  in  circuit  with  it  a  local  battery 
(w),  and  the  diaphragm  (r).  Vibrations  of  the 
diaphragm  by  varying  the  pressure  upon  the  gran- 
ules cause  a  fluctuating  current  of  greater  strength 
than  the  local  battery  to  flow  through  the  telephone, 
whose  diaphragm  is  vigorously  vibrated  and  consid- 
erable sound  produced,  which  may  be  regulated  by 
the  transmitter  to  give  the  desired  signals. 

When  it  is  desired  to  operate  a  relay,  the  dia- 
phragm of  the  telephone  (v)  is  located  in  a  chamber 


Fig.  2.     Receiving  Apparatus. 
MEANS    OF   EARTH    CURRENTS. 

ter.  In  this  way  enough  of  the  electric  energy  to 
actuate  a  suitable  receiver  may  be  transmitted 
through  very  considerable  distances  while  the  earth 
connections  are  comparatively  near  to  their  respective 
transmitter  and  receiver. 


Tinstone  in  AlasKa. 

Alfred  H.  Brooks  of  the  United  States  Geological 
Survey,  while  studying  the  gold  placers  in  the  York- 
region  of  Alaska,  noticed  the  occurrence  of  stream 
tin  associated  with  the  gold.  Tliis  led  to  otlier 
prospectors  hunting  for  tin  instead  of  gold,  with 
the  result  of  finding  many  specimens  in  the  district. 
Most  of  them  proved  to  be  only  shining  crystals  of 
tourmaline,  but  among  the  lot  was  one  piece  of 
mineral,  perhaps  an  inch  long,  which  .had  strayed 
into  the  collection  from  a  locality  regarded  as  of 
little  economic  importance.  Examination  showed 
this  to  be  the  coveted  tinstone.  When  the  blow-pipe 
test  actually  produced  a  tin  button,  great  was  the 
excitement  that  followed.  The  tin-bearing  ledge  was 
located  about  15  miles  east  of  York,  on  a  tributary 
of  Lost  River,  now  named  Cassiterite  Creek.  The 
ledge  occurs  in  a  granite  dike  between  limestone 
walls.  The  cassiterite,  or  tin  oxide,  is  found  dis- 
seminated through  the  rock  in  small  particles.  A 
group  of  claims  was  immediately  staked  by  the  lucky 
prospectors  and  steps  have  been  taken  to  develop 
the  property.  To  those  who  have  not  kept  pace  with 
the  progress  of  Alaskan  geography  it  may  be  inter- 
esting to  learn  that  the  little  settlement  called  York 
is  situated  in  the  western  extremity  of  Seward 
Peninsula. 


The  village  of  Capac,  Mich.,  will  receive  bids  for 
an  electric-light  plant  until  noon  on  November  30th. 
The  equipment  will  consist  of  a  simple  horizontal 
engine  of  135  horsepower  belted  to  a  single-phase, 
2,300-volt,  120-cycle,  go-kilowatt  generator.  Nine- 
teen transformers,  II  series  enclosed-arc  lamps  and 
a  25-light  regulator  are  also  wanted.  The  trans- 
formers are  to  step  down  from  2,300  to  no  volts 
and  vary  in  size  from  6,000  to  600  watts.  J.  IT. 
Dancey  is  clerk  of  the  Village  Council  of  Capac. 
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The  Coal  Battery.' 

By  Hugo  Jone,  Sc.  B. 

About  a  year  ago  I  announced  that  I  had  per- 
fected a  galvanic  cell  by  means  of  which  more  elec- 
trical energy  could  be  obtained  from  coal  than  is 
obtainable  by^  means  of  the  dynamo,  in  combination 
with  a  steam  engine  or  gas  engine.  At  that  time  I 
could  not  give  the  details  of  the  invention,  because 
certain  foreign  patents  would  have  been  lost  by  pub- 
lication. Now,  however,  the  patents  have  been  ap- 
plied for,  and  I  am  ready  to  give  a  description  of  the 
invention. 

Every  chemist  knows  that  tin  can  be  reduced  mtich 
easier  from  its  compounds  than  zinc.  If,  therefore, 
tin  is  used  in  place  of  zinc  in  a  galvanic  cell  for  the 
generation'  of  electrical  energy,  a  higher  efficiency 
must  be  obtainable,  if  the  metal  is  subsequently  re- 
generated by  reduction  with  coal.  This  advantage, 
however,  could  hitherto  not  be  secured,  because  no 
way   was   known   by   which    easily    reducible    metals. 
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caustic  alkali,  would  produce  a  strong  current.  Ex- 
periment proves  this  to  be  correct.  An  especially 
strong  current  is  obtained,  if  at  the  same  time  mer- 
curic o-xide  is  used  as  a  depolarizer  and  carbon  as 
the  negative  plate;  the  former  being  a  good  de- 
polarizer on  account  of  its  low  heat  of  formation, 
and  the  latter  being  a  good  negative  plate  on  account 
of  its  electro-negative  character. 

It  is  not  new  to  heat  cells  whose  positive  elec- 
trodes are  either  carbon  or  are  capable  of  being  re- 
generated by  carbon.  Dr.  Jacques  of  Boston,  for 
instance,  heats  carbon  as  the  positive  plat^,  with, 
fused  caustic  potash  as  electrolyte.  But  it  is  new  to 
retain  the  water  of  the  electrolyte  at  an  elevated 
temperature.  Jacques  gets  but  a  feeble  current,  be- 
cause the  water  of  his  electrolyte  evaporates  at  the 
high  temperature  which  he  has  to  apply  in  order 
to  oxidize  the  carbon.  Only  a  feeble  thermo  cur- 
rent can  be  obtained  without  water,  not  a  strong 
electrochemical  current,  because  the  electrolytic  ac- 
tion  stops   in   the   absence   of   water     The   presence 


Thus,  none  of  the  reacting  substances  are  used  up 
except  the  coal  and  the  oxygen  of  the  air.  The  tin 
is  recovered  from  the  oxide  by  reduction  with  coal  ; 
the  mercuric  oxide  is  regenerated  from  the  metal 
by  treatment  with  nitric  acid,  and  the  nitric  acid  is 
regenerated  by  oxidation  with  atmospheric  oxygen. 

The  accompanying  diagrams  (Figs,  i  to  6)  illus- 
trate the  cell.  Like  reference  letters  refer  to  like 
parts. 

While  tin  is, the  positive  plate  of  the  cell,  mercuric 
oxide  the  depolarizer,  and  a  hot  solution  of  caustic 
potash  the  electrolyte,  the  cell  itself  (A)  is  made 
of  nickel-plated  iron  or  nickel  steel.  A  porous  car- 
bon cup  (B)  is  suspended  from  the  center  of  the  cell- 
cover  (C),  but  insulated  therefrom.  The  tin  elec- 
trodes (D)  are  suspended  from  the  cover  (C)  and 
are  in  metallic  contact  therewith,  so  as  to  make  the 
metal  cover  part  of  the  positive  element.  The  tin 
of  the  tin  electrodes  is  oxidized  to  stannous  oxide, 
which  deposits  on  the  electrodes  and  is  removed  by 
means  of  brushes  or  scrapers  (E)  rotating  around 
a  vertical  axis  passing  through  the  center  of  the 
cell  cover.  The  stannous  oxide  drops  to  the  bottom 
of  the  cell,  whence  it  may  be  removed  from  time  to 
time  for  reduction. 

In  order  to  prevent  the  depolarizer  from  becoming 
exhausted,  a  stirrer  (F)  is  provided  within  the 
carbon  cup  (B).  It  rotates  about  an  axis  (G) 
which  is  concentric  with  the  axis  of  the  scrapers. 

The  metallic  mercury  formed  by  reduction  of  the 
depolarizer    is    drawn    from    the   carbon    vessel    (B) 


Plan  and  Sections  of  One  Cell. 


such  as  lead  or  tin,  could  be  made  to  produce  a 
strong  current  in  a  cell.  Thus  the  problem  of  pro- 
ducing energy  from  a  metal  which  could  be  re- 
generated economically  by  coal  was  narrowed  down 
to  the  production  of  a  strong  current  from  a  metal 
less    basic    and   more   readily    reducible    than   zinc. 

I  use  tin  in  place  of  zinc,  and  cause  the  tin  to 
produce  a  strong  current  by  heating  the  cell.  Acids 
cannot  be  used  as  electrolytes,  since  they  form  salts 
which,  in  the  reduction  with  coal,  yield  acid  vapors 
which  have  to  be  recovered;  thus  rendering  the  proc- 
ess comple.  Caustic  alkali  is  used  for  the  electrolyte 
offers  the  advantage  of  forming  the  oxide  of  the 
metal,  thus  obviating  the  necessity  of  recovering  acid 
vapors.  But  alkali  does  not  produce  a  current,  or 
but  a  very  feeble  current,  with  the  less  basic  metals, 
such  as  lead,  tin,  copper,  at  the  ordinary  temperature. 
It  was  therefore  necessary  to  heat  the  cell.  In  doing 
this,  I  take  advantage  of  the  fact  that  tin  generates 
hydrogen  with  a  hot  solution  of  caustic  alkali,  thus 
affording  the  production  of  a  strong  current.  Watt's 
"Dictionary  of  Chemistry"  states,  under  the  head 
of  tin:  "It  dissolves  in  a  hot  solution  of  alkali, 
giving  off  hydrogen."  It  is  known  that  in  the  zinc 
cell,  as  well  as  in  the  lead  storage  cell,  a  large  part 
of  the  electrical  energy  is  due  to  the  oxidation  of 
the  hydrogen  which  is  generated  by  the  metal  in 
the  one  case,  and  combined  with  the  metal  in  the 
other.  It  was  therefore  to  be  expected  that  tin,  gen- 
erating hydrogen,  as   it   does,   in   a  hot   .solution   of 

1.  Mr.  Jonc,  who  is  chemist  in  the  Miinicip.il  Labnratoi-.v  of  Chi- 
nauo,  ha.s  been  experiinentintf  in  the  direction  indicated  by  this 
aiticle  for  several  years.  Sec  Western  Electrician  of  July  13  njni 
1).  23:  Novembers,  1002,  p.  32.1. 
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of  water  in  my  cell  helps  to  produce  a  strong  cur- 
rent and  is,  therefore,  one  of  the  important  features 
of  my  invention. 

.'\nother  feature  is  the  heating  of  the  cells  by  ineans 
of  the  hot  gases  coming  from  the  reduction  furnace 
in  which  the  oxide  of  tin  is  reduced  to  metallic 
tin.  The  heat  of  the;e  hot  gases  would  be  wa.sted 
otherwise,  as  it  generally  is  with  the  ordinary  re- 
duction furnaces.  I  save  a  large  amount  of  fuel 
by  utilizing  the  waste  gases  in  this  manner. 

Another  feature  of  the  invention  is  the  regenera- 
tion of  the  depolarizer,  the  mercuric  oxide,  from 
the  metallic  mercury  obtained  in  the  cell  by  the  re- 
duction of  the  depolarizer.  The  mercury  is  con- 
verted into  nitrate  by  treatment  with  nitric  acid. 
The  nitric  acid  used  in  this  process  is  again  recov- 
ered by  oxidizing  the  nitrous  vapors  evolved,  in 
the  presence  of  steam  and  atmospheric  oxygen. 
Watt's  "Dictionary  of  Cheinistry"  states,  undei;  the 
head  of  nitric  oxide:  "With  water  and  oxygen  it 
is  wholly  oxidized  to  nitric  acid."  The  same  is  true 
of  nitrogen — sesqui-o.xide  and  peroxide.  The  nitric 
oxide  has  evidently  to  pass  through  these  forms 
before  it  becomes  nitric  acid.  Thus  nitric  acid  is 
recovered  from  the  nitrous  vapors  by  restoring  to 
them  the  oxygen  which  they  lost  in  the  battery  re- 
action. The  nitrate  of  mercury  obtained  by  the  ac- 
tion of  the  nitric  acid  upon  the  metallic  mercury  is 
broken  up  by  heat  into  mercuric  oxide  and  nitrous 
vapors.  (See  Watt's  "Dictionary  of  Qiemistry"  on 
the  preparation  of  mercuric  oxide.)  The  nitrous 
vapors  are  also  oxidized  to  nitric  acid,  while  the 
mercuric  oxide  thus  regenerated  from  the  metallic 
mercury  is  again  used  as  the  depolarizer  in  the  cell. 


Arrangement  of  a  Battery  of  Cells. 

by  means  of  a  syphon   (H)  and  oxidized  with  nitric 
acid,  as  described. 

In  a  complete  plant  from  30  to  60  cells  are  com- 
bined into  a  battery,  as  indicated  in  part  in  Figs.  4  and 
5.  To  combine  all  the  advantageous  feattu'es  above  set 
forth  into  a  simple  and  compact  plant,  the  cells  are 
arranged  in  a  single  row,  or,  if  the  number  be  very 
large,  in  two  rows  placed  in  a  chainber  forming  prac- 
tically a  part  of  the  flue  provided  for  the  escape 
of  the  products  of  combustion  froin  the  stannous- 
oxide  reduction  furnace.  This  chamber  has  massive 
brick  side  walls  (I),  a  cover  (J)  suitably  clothed 
with  non-conducting  material,  antl  a  horizontal  in- 
ternal diaphragm,  made  of  brick,  and  arranged  step- 
wise, ascending  toward  the  smokestack  end  of  the 
chamber.  This  diaphragm  divides  the  cell  enclosure 
into  a  lower  heating  space,  serving  for  the  passage 
of  the  hot  gases  to  the  sinokestack  and  for  heating 
the  cell  during  this  passage,  and  into  an  upper  air 
space,  diminishing  in  volume  toward  the  stack  end, 
and  serving  as  a  most  efficient  heat  insulator  for 
the  cells. 

This  expanding  form  of  heating  chamber  equalizes 
the  heating  effect  on  the  different  cells.  The  feet 
of  the  cells  are  sunk  in  a  bed  of  sand,  gravel  (K) 
or  mineral  wool,  to  keep  the  bottoms  insulated.  Any 
heat  reniaining  in  the  gases  after  passing  through 
the  heating  chamber  is  utilized  in  raising  the  tem- 
perature of  the  air  contained  in  the  coil  (L)  of  the 
air  duct  which  feeds  the  fur.'iacc.  Before  reaching 
the  cell-heating  chamber  the  gases  coming  from  the 
reducing  furnace  (M)  pass  through  the  flue  space 
(N),  in  which  they  heat  the  water  of  boiler  (O), 
and   then  through  the  flue  spaces   (E),   (Q),  where 
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Uiey  heat  the  mercuric  nitrate  contained  in  the  drum 
(.R). 

Tluis  tliere  are  four  separate  titilizations  of  the 
lieat  contained  in  the  products  of  combustion  of  the 
reducing   furnace. 

The  mercurj'  from  the  cells  is  forced  into  the  re- 
action vessel  (,S),  where  it  is  mixed  with  the  nitric 
acid  and  heated  by  steam  from  the  boiler  shown, 
forming  mercuric  nitrate,  which  is  discharged  into 
the  drum  (.R),  where  it  is  broken  tip  by  heat,  form- 
ing the  mercuric  oxide  desired  for  use  in  the  cells 
as  depolarizer.  .\  crank-driven  conveyor  is  provided 
to  remoN'e  the  o.xidc  from  the  drum.  The  nitrous 
vapors  arising  from  these  reactions  are  led  into  the 
reaction  vessel  and  thence  into  a  condenser  coil  (T), 
which  is  supplied  with  air  for  oxidation  by  a  fan. 
The  air  and  steam  acting  on  the  nitrous  fumes  pro- 
duce nitric  acid,  which  is  collected  in  a  porcelain 
vessel. 

Thus  in  this  plant  all  the  operations  are  carried 
on  continuously  and  simultaneously,  there  being  no 
material  supplied  except  coal,  besides  air.  The  first 
cost  is  less  than  that  of  an  electric  power-generating 
plant  utilizing  a  condensing  steam  engine  and 
dynamos,  and  the  difference  increases  rapidly  with 
the  increase  of  power ;  the  cost  of  attendance  is  less, 
provided  the  comparison  be  made  between  plants  of 
some  magnitude:  but  the  great  saving  is  in  the  con- 
sumption of  fuel  and  supplies.  From  time  to  time 
some"  mercury,  tin  and  nitric  acid  will  have  to  be 
put  in  to  make  up  for  slight  losses,  but  this  will  not 
compare  in  cost  to  the  expense  of  oil,  waste,  fitti.ngs, 
boiler  cleaning  and  the  repairs  constantly  required 
by  a  plant  using  steam  of  high  pressure.  Ow"ing  to 
the  compactness  of  the  plant  and  to  the  absence  of 
the  moving  parts,  it  can  be  designed  so  as  to  occupy 
less  floor  space  than  a  steam-electric  plant  of  like 
capacity,  which  is  again  especially  the  case  if  it  be  a 
question  of  considerable  power,  so  that  the  impor- 
tant item  of  housing  expense  will  be  in  favor  of  my 
arrangement.  These  features  can  be  better  under- 
stood by  considering  the  actual  output  and  efficiency 
of  the  battery. 

The  electromotive  force  of  each  cell  is  1.06  volts. 
The  current  strength  of  a  cell  holding  1.5  gallons  of 
liquids  is  about  23  amperes,  with  an  external  resist- 
ance of  0.02  ohm. 

The  efficiency  of  such  a  cell  is  about  85  per  cent. 
It  is  not  surprising  that  the  efficiency  should  be  so 
high,  since  the  depolarizer,  being  insoluble  in  the 
electrolyte,  does  not  pass  into  the  anode  space,  and 
therefore  does  not  cause  local  action.  The  efficiency 
of  the  reduction  of  zinc  compounds  is  quite  low, 
about  2.6  per  cent.  As  only  about  half  of  the  en- 
ergA'  of  the  zinc  is  obtained  in  the  ordinary  zinc  cell 
in  the  form  of  electrical  energy,  the  latter  repre- 
sents only  about  1.3  per  cent,  of  the  energy  of  coal 
consumed.  By  selecting  a  more  suitable  metal  than 
zinc,  such  as  tin,  the  energy  of  the  carbon  monoxide, 
which  escapes  unused  in  the  case  of  zinc,  is  utilized. 
Carbon  monoxide  reduces  stannous  oxide,  but  not 
zinc  oxide.  This  utilization  of  the  energy  of  the 
carbon  monoxide  increases  the  efficiency  of  the  re- 
duction from  2.8  per  cent,  to  about  10  per  cent., 
since  of  the  o.xidation  of  CO  to  C0=  yields  about 
three  times  as  much  heat  as  that  of  C  to  CO.  Fur- 
thermore, the  reduction  of  stannous  oxide  takes  place 
at  a  temperature  but  half  as  high  as  that  of  'zinc 
reduction.  This  reduces  the  waste  from  90  per  cent. 
to  45  per  cent.,  since  the  fall  of  temperature  to  that 
of  the  surroundings  is  but  half  as  fast.  In  other 
'irds.  it  increases  the  efficiency  from  10  per  cent. 
i  55  per  cent.  Furthermore,  the  reduction  is  an 
easy  one.  because  the  stannous  oxide  is  freshly  pre- 
cipitated and  requires  but  half  the  time  that  it  would 
require,  if  it  were  hard  native  ore.  This  reduces 
the  waste  from  45  per  cent,  to  about  23  per  cent.,  or 
increases  the  efficiency  to  about  yy  per  cent.  It  is 
not  .surprising  that  such  a  high  efficiency  should  be 
obtainable  in  the  reduction  of  freshly  precipitated 
stannous  o.xide,  and  it  is  not  difficult  to  obtain  it. 
The  Droblem  consisted  rather  in  making  the  tin 
available  for  the  production  of  a  strong  current,  and 
this  I  have  accomplished  by  heating  the  cell  with 
the  cheap  heat  of  the  waste  gases  from  the  furnace 
and  with  simultaneous  retention  of  the  water  in  the 
electrolyte.  The  employment  of  an  effective  de- 
polarizer and  its  convenient  recuperation  was  the 
other  part  of  the  problem.  Thus  I  have  succeeded 
in  obtaining  a  high  yield,  and  at  the  same  time  re- 
covering all  substances  employed  but  the  coal  and 
the  oxygen  of  the  air. 

The  efficiency  of  the  entire  apparatus  of  several 
hundred  horsepower  capacity  would  be  about  Sj  per 
cent,  of  the  77  per  cent,  obtained  in  the  reduction, 
therefore  about  66  per  cent,  of  the  energy  of  the  coal, 
as  against  10  per  cent,  which  is  the  efficiency  obtained 
by  means  of  the  steam   engine  and   dynamo. 

That  the  efficiency  of  the  cell  is  about  85  per  cent. 
is  not  a  theory,  but  a  well-established  fact,  demon- 
strated by  four  competent  observers,  by  reliable 
measurement.  The  efficiency  of  the  reduction  has 
been  demonstrated  on  a  fairly  large  scale  as  far  as 
tin  stone  is  concerned,  which  is  an  impure  stannic 
oxide.  An  efficiency  of  about  25  per  cent,  is  obtained 
in  the  reduction  of  tin  from  tin  stone  (see  Schnabel's 
"Metallurg>'"  or  some  other  textbook  on  metallurgy 
stating  the  efficiency  of  tin  reduction).  It  is  obvious 
that  finely  divided  and  pure  oxide  will  be  reduced 
much  more  rapidly  than  hard,  impure  native  ore,  and 
that  therefore  the  loss  of  heat  must  be  much  smaller, 
probably  not  more  than  half  as  large,  on  that 
account.  The  waste  of  heat  thus  reduced  is  still 
further  reduced  by  the   fact  that   the  lower  oxide 


of  tin  requires  only  about  500'  C.  for  reduction,  while 
the  higher  oxide  or  tin  stone  requires  about  1,000" 
C.  This  reduces  the  loss  of  heat  to  about  half,  since 
it  is  well  known  that  the  loss  of  heat  amounts  to 
only  half  as  much  with  half  as  high  a  temperature. 
Thus,  while  the  efliciency  of  the  reduction  of  finely 
divided'  stannous  O-xide  is  yet  to  be  determined  on 
a  large  scale,  any  chemist  cannot  fail  to  sec  that  it 
must  infallibly  be  considerably  higher  than  the  efli- 
ciency of  tin-stone  reduction,  which  has  been  demon- 
strated on  a  large  scale. 

The  eiiiciency  of  the  entire  apparatus  must  be  con- 
siderably above  21.5  per  cent.,  this  being  the  efficiency 
that  would  be  obtained  without  fail,  if  the  finely 
divided  stannous  oxide  were  as  difficult  to  reduce  as 
tin  stone.  But  it  is  obviously  impossible  that  the 
efficiency  should  be  as  low  as  that.  It  must  be  near 
66  per  cent.,  for  the  reasons  just  given.  In  other 
words,  66  per  cent,  of  the  energy  of  the  coal  will  be 
obtained  in  the  form  of  electrical  energy,  or  but  little 
less 

The  efficiency  above  given  is  that  of  a  cell  so  large 
that  the  waste  gases  are  sufficient  to  heat  the  cell. 
If  the  cell  is  smaller,  additional  fuel  has  to  be  used 
to  keep  it  hot,  thus  reducing  the  efficiency  more  or 
less,  according  to  the  size  of  the  cell. 

Since  devising  the  battery  described  above.  I  have 
realized  that  the  depolarizer  and  its  recovery  is  capa- 
ble of  further  improvement.  I  have  substituted  a 
cheaper  substance  for  the  mercury.  This  substance 
can  be  reoxidized  by  atmospheric  oxygen  directly, 
so  that  the  use  of  nitric  acid  is  eliminated.  I  cannot 
disclose  as  yet  the  nature  of  the  new  depolarizer  and 


not  propose  to  do,  unless  the  price  of  tin  should  be- 
come abnormallj'  high ;  for  1  know  that  a  little  dif- 
ference in  the  price  of  the  material  is  of  no  serious 
consequence  in  a  regenerative  cell.  The  fact  is  to  be 
borne  in  mind  that  the  tin  is  not  thrown  away  as 
the  iinc  is  in  the  case  of  a  zinc  cell,  but  that  it  is 
recovered. 

That  a  cheaper  substance  has  been  substituted  for 
tl.e  mercury,  1  have  already  stated.  The  cell  is  tak- 
ing its  natural  course  of  development.  Cheaper  ma- 
terial is  substituted  for  the  original,  more  or  less 
expensive  material,  just  as  the  carbon  was  substi- 
tuted for  the  platinum  in  the  Grove  cell.  With  the 
new  depolarizer,  the  saving  on  the  first  cost  of  the 
plant  is  still  more  decided. 

Besides  the  saving  in  fuel  and  in  the  first  cost 
of  the  plant,  there  are  other  advantages  which  will 
make  this  battery  popular.  Boiler  explosions  will  be 
a  thing  of  the  past  Avhen  the  use  of  this  battery  be- 
comes general,  and  there  will  be  less  smoke  from 
power  plants. 

Any  kind  of  coal  may  be  used  for  working  the 
battery.  The  calculation  of  the  efficiency  above  given 
was  made  in  terms  of  pure  carbon,  merely,  because  it 
is  a  more  definite  unit  than  coal. 

It  will  be  of  interest  to  present  extracts  from  the 
opinions  of  two  experts  who  have  examined  the 
battery.  These  gentlemen  are  Dr.  Leo  Thurlimann 
and  Dr.  William  Beyenbach,  professors  of  chemistry 
in  the  Monadnock  School  of  Assaying,  Chicago. 

After  saying  that  the  invention  described  repre- 
sents :i  great  advancement  on  the  work  of  Edison, 
Jacques,    Borchers   and  others   who  have  sought  to 
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the  method  of  recovering  it,  because  neither  has  as 
yet  been  patented  abroad.  There  are  also  certain 
mechanical  details  simplifying  the  operation  of  the 
cell,  which  I  cannot  disclose,  because  they  would 
tend  to  make  it  easier  for  infringers  to  imitate  the 
battery.  The  rotating  brush  and  rotating  stirrer  have 
been  found  unnecessary  in  the  improved  cell  with 
the  new  depolarizer.  The  next  step  will  be  to  make 
a  large  battery. 

A  rapid  introduction  of  the  new  power  generator 
into  practice  is  expected,  as  no  manufacturer,  and  no 
company  operating  an  electric  railroad  will  insist 
on  wasting  four  or  five  tons  of  coal  when  they  can 
generate  just  as  much  electricity  with  only  one  ton 
of  coal.  As  the  cost  of  the  installation  is  also  less 
than  in  the  case  of  steam  engine  and  dynamo,  in 
spite  of  the  comparatively  high  price  of  mercury, 
there  is  additional  saving.  So  long  as  the  tin  and 
the  mercury  are  recovered,  a  saving  is  easily  effected, 
even  if  50  cents  is  paid  for  each  pound  of  mercury 
in  use,  since  this  expense  extends  only  to  the  first 
cost  and  not  to  the  operation.  Even  if  the  first  cost 
were  higher  than  in  the  case  of  steam  engine  and 
dynamo,  the  additional  cost  could  be  recovered  by 
the  saving  of  coal  in  the  operation.  As,  however,, 
careful  calculation  shows  that  the  work  in  making 
a  steam  engine,  a  boiler,  and  a  dynamo  costs  more 
than  the  material  for  a  battery  of  equal  capacity, 
there  is  saving  not  only  in  coal  but  also  in  the  first 
cost  of  the  plant.  This  result  is  not  surprising,  if 
the  cheapness  of  the  plain  metal  vessels  which  form 
ibc  cells  is  considered  in  comparison  with  the  com- 
plex, mechanism  of  a  steam  engine,  which  certainly 
requires  exact  construction.  It  is  not  so  much  the 
material  which  makes  a  plant  expensive,  but  the  work. 
If  I  thought  that  tin  was  too  expensive,  I  should 
substitute  lead  for  it,  and  yet  get  a  strong  enough 
current,  although  the  current  produced  by  lead  is 
weaker  than   that  produced   by   tin.     But  this  I    do 


devise  means  of  converting  the  energy  of  coal  into 
electrical  energy,  and  confirming  my  statements  in 
relation  to  the  efficiency  in  the  reduction  of  tin. 
Dr.  Thurlimann  continues :  "The  cell  itself  shows 
an  efficiency  of  90  per  cent.,  so  that,  if  10  per  cent, 
be  allo.wed  for  the  oxidation  of  the  depolarizer,  about 
49.50  per  cent,  of  the  energy  of  the  coal  is  obtained 
as  electrical  energy,  provided  the  battery  plant  be 
sufficiently  large  so  that  the  loss  of  heat  due  to 
radiation  and  conduction  is  but  very  little.  With  a 
small  cell,  which  cools  dowit  more  rapidly,  and  there- 
fore, requires  extra  fuel  to  keep  it  hot,  the  efficiency 
is  correspondingly  less.  It  follows,  then,  that  with 
this  battery,  four  or  five  times  as  much  electrical 
ener.gy  is  obtainableTrom  coal  as  can  now  be  obtained 
by  the  use  of  steam  engine  and  dynamo.  In  conse- 
quence this  invention  promises  soon  to  become  a 
formidable  competitor  of  the  steam  engine  and  dy- 
namo, and  ultimately  to  supersede  those  machines. 
Mr,  jone  states  that  he  has  found  means  of  dis- 
pensing with  the  use  of  nitric  acid  in  the  regeneration 
of  the  depolarizer,  by  substituting  a  simpler  method 
and  a  cheaper  substance.  This  improvement  will 
certainly  greatly  enhance  the  value  of  his  invention." 
Dr.  Beyenbach  has  expressed  the  opinion  that  my 
cell  is  far  more  economical  than  the  coal-consuming 
cells  of  Borchers.  Jacques,  and  Edison,  as  well  as 
any  zinc-consuming  cell,  chiefly  for  the  reason  that 
the  former  have  a  very  low  efficiency,  while  the 
operation  of  the  latter  is  too  expensive,  the  reduction 
of  the  zinc  being  wasteful.  He  agrees  with  me  that 
the  efficiency  of  the  reduction  of  tin  from  the  lower 
oxide,  as  derived  from  my  battery,  will  be  upward 
of  60  per  cent,  on  a  working  scale,  because  the 
carbon  is  oxidized  to  dioxide  and  not  to  monoxide; 
because,  furthermore,  the  stannous  oxide  is  in  a 
finely  aivided  state,  and  reduced  at  a  comparatively 
low  temperature.     Having  assisted  me  in  my  experi- 

{Continued  on  page  389.] 
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In  an  outline  of  a  lecture  course  in  electrical  engi- 
neering for  non-electrical  engineers  prepared  in  an 
ea.stern  college  this  statement  may  be  found  at  the 
outset :  "In  order  of  importance  the  uses  of  the 
electric  current  may  be  roughly  grouped  as  follows: 


(i)  Transmission  of  mechanical  power,  (2)  produc- 
tion of  light,  (3)  electrolysis,  (4)  transmission  of 
intelligence,  (5)  production  of  heat."  So  far  as  the 
lecture  course  goes,  it  is  perhaps  of  no  great  con- 
sequence whether  the  "order  of  importance"  of  the 
five  uses  of  electricity  mentioned  is  that  generally 
held,  but  merely  as  a  matter  of  general  interest  it 
may  be  worth  while  to  inquire  if  the  order  given  is 
the  correct  one.  It  seems  to  us  that  the  "transmis- 
sion of  intelligence"  comes  too  far  down  on  the  scale. 
That  classification  includes  telegraphy,  both  over- 
land and  submarine,  the  telephone,  the  fire  alarm, 
space  telegraphy  and  all  manner  of  electrical  signal- 
ing, including  the  humble  but  very  convenient  push- 
button at  the  door.  Now  could  not  the  world  better 
dispense  with  all  electrolytic  processes,  even  with 
the  electric  light  or  electric  power  transmission,  than 
with  the  telegraph  and  the  telephone?  We  think 
that  it  could,  and  therefore  record  our  vote  in  favor 
of  making  No.  4  in  the  quoted  classification  the  very 
first — even  No.   i. 


Reports  of  the  work  of  the  Signal  Corps  of  the 
army  form  a  record  of  achievements  that  is  not  only 
valuable  but  unusually  interesting.  Whether  ex- 
tending the  lines  of  electrical  communication  in  the 
frozen  isolation  of  Alaska  or  the  tropical  luxuriance 
of  the  Philippines,  whether  testing  space  telegraphy 
or  planning  a  system  of  fire  control  for  seacoast 
artillery,  the  work  of  the  officers  and  men  of  the 
Signal  Service  is  marked  by  an  alert  intelligence 
and  self-sacrificing  devotion  to  duty  that  is  worthy 
of  cordial  recognition  and  praise.  Elsewhere  in  this 
issue  is  given  the  first  part  of  an  abstract  of  the  annual 
report  of  the  chief  signal  officer,  and  it  will  be  found 
to  be  excellent  reading,  both  as  an  account  of  elec- 
trical extension  in  far-oflf  lands  and  as  a  simple 
recital  of  hardship  and  privation  undergone  in  the 
execution  of  pioneer  work  of  much  importance.  The 
Signal  Corps  is  doing  good  work,  and  every  officer 
and  man,  from  General  A.  W.  Greely,  the  able  head 
of  the  department,  down,  is  entitled  to  the  hearty 
admiration  of  his  countrymen  for  services  well  per- 
formed, although,  in  the  lower  grades  at  least,  inade- 
quately remunerated. 


CoNsiDERj\BLE  space  is  given  in  this  issue  of  the 
Western  Electrician  to  an  article  by  Mr.  Hugo  Jone, 
in  which  that  gentleman  describes  his  coal  battery. 
The  problem  to  which  this  inventor  has  applied  him- 
self is  one  of  much  importance,  for  the  lack  of  effi- 
ciency in  the  process  of  transforming  the  potential 
energy  of  coal  into  electricity  through  the  familiar 
furnace,  boiler,  steam  engine  and  dynamo  is  well 
known.  Mr.  Jone  uses  tin  in  his  cell  in  place  of 
zinc,  with  provision  for  heating,  and  his  description 
of  a  single  cell  and  the  combination  of  cells  into 
a  battery  is  certainly  highly  interesting.  Whether 
a  plant  of  considerable  size  made  up  of  such  cells 
could  compete  with  a  steam  installation  in  economy 
is,  of  course,  the  question  the  engineer  who  has  to 
do  with  the  applications  of  electricity  will  ask  him- 
self. For  ourselves  we  do  not  pretend  to  answer 
the  question ;  until  actual  demonstration  has  been 
made  one  who  reflects  that  the  galvanic  cell  is  one 
of  the  oldest  of  electrical  contrivances  and  that  the 
steam  engine,  theoretically  inefficient  as  it  is,  is  still 
doing  the  work  of  the  world,  will  incline  to  be 
conservative.  Nevertheless,  Mr.  Jone's  cell  is  worthy 
of  study,  and  we  hope  that  it  will  receive  the  atten- 
tion which  the  enthusiasm  and  perseverance  of  its 
inventor  deserve. 


Sewage  disposal  is  studied  and  carried  out  on  a 
more  scientific  basis  in  foreign  cities  than  in  this 
country.  Quite  recently  it  has  been  proposed  to  utilize 
electric  power  in  these  plants,  and  advices  from  Eng- 
land are  to  the  effect  that  the  Birmingham,  Tame 
and  Rea  District  Drainage  Board  has  decided  to  carry 
out  an  electrical  power  transmission  scheme  in  con- 
nection with  its  drainage  and  sewage-disposal  sys- 
tein.  Electricity  will  be  generated  at  Saltley,  near 
Birmingham,  and  three-phase  current  at  2,300  volts 
and  a  frequency  of  50  cycles  per  second  will  be  used. 
This  current  will  be  led  directly  to  the  overhead 
transmission  line,  which  is  five  miles  in  length,  and 
will  be  tapped  at  eight  points  along  the  route,  at  each 
of  which  a  small  sub-station  will  be  erected,  contain- 
ing step-down  transformers  for  reducing  the  pres- 
sure to  200  volts.     At  four  sub-stations  centrifugal 


pumps,  directly  connected  to  induction  motors,  are 
to  be  installed  for  the  purpose  of  pumping  the  water 
from  the  main  culvert,  running  the  whole  length  of 
the  estate,  on  to  the  land.  In  all  14  motors  ranging 
fi-om  two  horsepower  to  28  horsepower  are  to  be 
provided,  and  a  number  of  them  will  drive  machinery 
on  the  different  farms  situated  on  the  board's  estate, 
while  others  will  operate  distributers  and  similar  ma- 
chinery used  in  connection  with  the  treatment  of 
sewage.  Work  on  this  interesting  plant  is  to  be  com- 
menced after  the  sanction  of  the  local  government 
board  to  a  loan  of  £14,000  has  been  obtained. 


Because  the  Chicago  City  Railway  Company  and 
its   employes   cannot  agree  200,000  persons  or  more 
in  one  division  of  the  city  of  Chicago  are  subjected 
to  much   discomfort,  the  loss  of  thousands  of   dol- 
lars'  worth   of  time   and  possible  danger  to  health 
by  reason  of  unwonted  exposure  to  the  uncertainties 
of  November  weather.     This   statement  refers   only 
to   the   delays   and   annoyance  of   persons   who   are 
ordinarily   patrons   of   the    South    Side    street   cars, 
with  no  allowance  for  the  losses  of  downtown  mer- 
chants, which  are  considerable,  and  the  interference 
with  the  industrial  life  of  the  town,  which  is  suffi- 
ciently   annoying.     Fortunately— that    is,    fortunately 
in  this  particular  emergency — the  South  Division  has 
five   or  six  systems  of  steam-railroad  tracks  in  ad- 
dition to  an  elevated  road,  and  while  there  is  much 
overcrowding  and  delay,  not  many  persons  who  live 
a    long   distance   from   their   places   of  business   are 
obliged  to  walk.    The  greatest  inconvenience  is  ex- 
perienced  by    those  persons    whose   work   does   not 
require  them  to  go  downtown  and  who  ordinarily  rely 
on   crosstown   cars,   as   is   the   case   with   thousands 
of   employes   at  the  Union   Stockyards.     As  to   dis- 
order,  there  has  been  some,  unfortunately,   but  not 
a  great  deal,  considering  the  magnitude  of  the  strike. 
From  the  point  of  view   of  the  disinterested  ob- 
server,  some  of  the  demands  of  the  men  seem  un- 
reasonable— ^particularly     that     in     relation     to     the 
"closed  shop'' — while,  on  the  other  hand,   the  com- 
pany might  well  have  exhibited  a  more  conciliatory 
attitude    throughout    the   dispute    and    made    larger 
concessions  than  it  seems  disposed  to  do.     The  situ- 
ation is  set  forth  impartially  in  the  news  article  on 
another  page.     But  it  is  quite  absurd  that  the  rights 
of  the  public,  which  are  of  far  greater  importance 
than   the   contentions  of  the  parties  to  the   conflict, 
should  be   so  totally   disregarded.     It  is   a  reproach 
on  the   civilization   of  this  year  of  grace   1903  that 
such  a  thing  as  a  strike  is  allowed  to  exist.     A  strike 
is,  in  fact,  a  perplexing  anomaly.     If  men  have  dis- 
putes  about  property   rights,   they  have  recourse  to 
the  law  courts ;  but  when  it  comes  to  disputes  about 
the    buying   and    selling  of   labor   society   is   totally 
without   means   of   adjudication.     Laborers,   as   per- 
sons, have,  of  course,  the  same  individual  rights  of 
personal    freedom    as    capitalists    or    other    persons. 
But  labor  is  the  product  of  laborers,  and  it   would 
seem  that  it  is  not  beyond  the  wit  of  man  to  devise 
some  means  .of   regulating  the   supply   of   the   thing 
produced    without   infringing  the  rights  of  the  pro- 
ducer as  an  individual.     Industrial  courts,  state  and 
federal,   have   been  suggested  as  tribunals  to   which 
labor   disputes   might   be   referred,   and   in   a  recent 
prize  essay  of  the  American  Humane  Education  So- 
ciety,   written    by    Amos    Judson    Bailey,    on    the 
subject   "How   to   Prevent  Strikes,"   this   remedy  is 
advocated.     The   difficulty   would  be  to  enforce  the 
decrees  of  the  new  courts  if  distasteful  to  the   em- 
ployes ;    manifestly,    men   cannot   be   made   to   labor 
against  their  will.     But  it  is  suggested  to  meet  this 
objection   that    the    government    might    supply   men 
from  a  sort  of  industrial  army,  ordinarily  employed 
on  public  works,  to  do  this  emergency  service.     This 
plan  iTiay  not  be   practicable ;   obstacles  to   its   sue 
cessful  execution  readily  suggest  themselves.     But  it 
does  seem  that  Congress  and  the  several  legislatures 
should   earnestly   apply   themselves    to   the   problem 
of  providing  some  equitable  substitute  for  the  haras- 
sing and  unsatisfactory  "strike"  where  the  interests 
of  the  public  are  involved  in  labor  disputes. 

The  labor  leaders  are  endeavoring  to  make  capital 
for  municipal  ownership  out  of  the  strike,  but  we 
fear  that  if  the  street-railway  systems  were  a  part 
of  the  municipal  administration  the  men  would  be 
little  or  no  better  off,  while  the  service  itself,  instead 
of  showing  the  improvement  which  is  so  greatly 
needed,  would  be  woi-se.  Municipal  regulation  rather 
than  nninicipal   ownership   is   required. 
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Chicago  City  Railway  Strike. 

The  long-tlireatened  strike  of  the  employes  of  the 
Chicago  City  Railway  Company's  system,  which  op- 
erates on  the  South  Side  of  Cliicago,  serving  a  ter- 
ritory of  probably  more  than  50  square  miles,  was 
called  by  officials  of  the  street-railway  employes' 
union  on  Thursday  morning,  November  12th,  after 
a  large  majority  of  the  members  who  are  directly 
affected  had  voted  in  favor  of  a  strike.  The  begin- 
ning of  the  strike  at  four  o'clock  in  the  morning  was 
followed  by  a  complete  suspension  of  traffic  on  the 
extensive  system.  At  4:30  a.  ni.  the  last  night  car 
entered  the  hani  and  when  the  hour  arrived  for 
the  heavy  morning  traffic  none  of  the  men  appeared 
for  duty.  Thousands  of  regular  passengers  were 
thus  forced  to  find  other  means  lor  reaching  their 
offices,  and  many  were  forced  to  walk. 

In  the  six  days  which  have  elapsed  up  to  the  time 
of  this  writing  the  "tie-up"  of  the  system  has  been 
complete.  Some  cars  have  been  operated  on  the 
W'entworth  Avenue  electric  line,  but  only  under 
heavy  police  guard,  very  few  people  caring  to  venture 
a  ride.  An  attempt  on  the  first  day  to  operate  cars 
without  special  police  protection  soon  proved  that 
this  would  be  impossible.  The  progress  of  the  cars 
was  blocked  by  strike  sympathizers  along  the  route 
and  in  several  instances  the  conductors  and  motor- 
men  were  injured  and  attempts  were  made  to  de- 
molish the  cars.  The  company's  appeal  to  the  city 
for  protection  brought  out  a  detail  of  1,000  police- 
men, who  were  stationed  along  the  route  and  placed 
upon  the  cars,  and  in  this  manner  the  company  has 
been  able  to  keep  a  few  cars  going  on  Wentworth 
Avenue.  At  this  writing  it  is  announced  that  an 
attempt  will  be  made  to  operate  the  cable  lines. 

The  present  trouble  grew  out  of  a  refusal  on  the 
part  of  the  company  to  grant  the  demands  made  upon 
it  by  the  union.  Repeated  conferences  between  the 
officials  of  the  local  union  and  General  Manager  Rob- 
ert McCuUoch  of  the  company  failed  to  adjust  the 
differences.  The  men  then  appealed  to  the  inter- 
national officers  of  the  Amalgamated  Association  of 
Street  and  Electric  Railway  Employes.  Interna- 
tional President  W.  D.  Mahon  and  others  came  to 
Chicago  and  after  several  unsuccessful  attempts  to 
adjust  matters  the  union  officials  framed  a  plan  of 
arbitration  which  was  presented  to  the  company's 
officials.  This  was  met  with  a  statement  from  Cap- 
tain McCulloch  that  the  company  was  willing  to 
arbitrate  all  demands  except  two — an  increase  in 
wages  and  the  employment  of  none  but  union  men. 
It  was  further  asserted  that  in  view  of  the  fact 
that  the  wages  of  the  men  was  increased  less  than 
a  year  ago,  and  as  the  company  had  realized  no 
corresponding  increase  in  earnings,  and,  further,  that 
the  men  were  at  present  among  the  best  paid  street- 
railway  employes  in  the  world,  it  would  be  impos- 
sible to   submit  to  arbitration  on   this  point. 

Some  of  the  demands  of  the  employes  and  the 
attitude  of  the  company  on  the  demands  may  be  ex- 
pressed as  follows: 

Crews  on  electric  cars  to  receive  28  cents  an  hour;  cable 
train  runs,  $2.80  a  day;  trailer  conductors,  $2.49  a  day. — In- 
crease not  possible;  advances  given  a  year  ago;  no  corre- 
sponding increase  in  business  during  the  year  to  warrant  a 
further  advance. 

Work  day  not  more  than  11  hours  nor  less  than  10;  all 
day  runs  to  be  10  hours  straight. — Refused  on  ground  that 
the  company  could  not  enter  into  any  agreement  that  would 
hamper  or  restrict  it  in  the  performance  of  its  duty  to  the 
traveling  public. 

All  employes  to  be  union  men;  new  employes  to  be  taken 
into  the  union  at  the  expiration  of  a  45-day  probation 
period. — Refused  on  the  ground  that  it  would  give  the  union 
"complete  and  absolute  control  of  the  selection,  employment, 
retention  in  service,  and  discipline  of  all  employes." 

The  company  to  receive  officers  of  the  union  and  commit- 
tees when  questions  and  grievances  shall  arise,  also  to  allow 
officers  leave  of  absence. — Accepted. 

Tlic  company  to  reimburse  any  union  man  upon  reinstate- 
ment if  suspension  is  proved  unjust. — Answered  with  the 
statement  that  "the  company  will  not  unjustly  suspend  or 
discharge  any  man." 

The  company  to  allow  men  to  register  a  week  in  advance 
for  days  desired  off. — Accepted  insofar  as  it  does  not  inter- 
fere with   the  company's  service. 

The  company  to  pay  for  medical  attendance  and  all  time 
lost  owing  to  injury  on  duty. — Refused  with  the  statement 
"the  company  will  not  undertake  so  extensive  an  insurance 
scheme." 

As  the  Western  Electrician  goes  to  press  influence 
is  being  brought  to  bear  on  both  sides  to  have  the 
matter  submitted  to  the  State  Board  of  Arbitration. 
The  members  of  the  board  have  been  in  the  city  for 
some  days  in  an  effort  to  adjust  the  trouble,  which 
is  becoming  more  serious  each  day.  It  is  quite  pos- 
sible, however,  that  a  long  labor  war  will  result. 
Both  the  company  and  the  men,  it  is  asserted,  are 
prepared  for  a  "fight  to  a  finish."  Other  labor  or- 
ganizations are  being  drawn  into  the  contest,  and 
the  result  cannot  be  easily  foretold. 

Coming  as  it  does  at  a  time  when  Chicago's  street- 
railway  affairs  are  already  in  a  tangled  condition, 
the  strike  is  all  the  more  serious.  The  union  men 
have  availed  themselves  of  the  opportunity  to  take  a 
hand  in  the  municipal-ownership  fight  and  have 
joined  with  the  Chicago  Federation  of  Labor  in  a 
demand  that  no  franchise  extensions  be  granted  the 
companies.    Numerous  mass  meetings  are  being  held 


and  arrangement  have  been  made  to  have  labor  rep- 
resentatives meet  with  the  local  transportation  com- 
mittee of  the  City  Council  when  the  tentative  ordi- 
nance of  the  Chicago  City  Railway  Company  is  con- 
sidered next  Mondaj'. 


Under  normal  circumstances  the  Chicago  City  Rail- 
way Company  carries  a  daily  average  of  about  350,000 
passengers  over  its  various  lines.  These  lines  are 
confined  to  the  South  Side  of  Chicago,  and  include 
nearly  all  the  surface  street  railways  in  that  divi- 
sion of  the  city.  The  three  main  trunk  lines  of  this 
system  run  north  and  south  and  are  the  Wabash 
and  Cottage  Grove  Avenue  cable,  the  State  Street 
cable,  and  the  Clark  Street-Wentworth  Avenue  elec- 
tric. Besides  these  there  are  a  score  of  cross-town 
or  connecting  lines  radiating  to  all  sections  of  the 
South  and  Southwest  Sides,  the  whole  system  re- 
quiring the  services  of  over  3,000  employes,  includ- 
ing about  500  union  shop  and  barn  men. 

Six  power  houses  are  stationed  in  various  locali- 
ties throughout  the  territory  served — three  electric 
and  three  cable.  Four  of  these  are  in  constant  use 
and  the  remaining  two  can  be  put  into  service  at  any 
time.  Plans  have  been  ready  for  some  time  for  the 
construction,  as  soon  as  the  franchise-extension  prob- 
lem with  the  city  has  been  adjusted,  of  a  large  new 
alternating-current  power  plant  to  supply  sub-stations 
for  the  operation  of  the  entire  system.  It  is  the 
intention  to  abandon  the  cable  power  houses  and  to 
operate  the  cable  lines  electrically.  The  company 
uses  320  miles  of  track,  of  which  218.17  miles  is  its 
own.  About  184  miles  is  operated  by  electricity  and 
about  34  miles  by  cable.  On  the  entire  system  1,874 
cars  are  operated.  Of  these,  1,078  are  motor  cars, 
-33  grip.   555  trailers  and  eight  mail  cars. 

It  is  evident  that  a  "tie-up"  of  such  an  extensive 
system  causes  serious  inconvenience  to  many  thou- 
sands of  South  Siders  who  ordinarily  use  the  street 
cars.  A  great  burden  of  extra  traffic  has  been  thrown 
on  the  South  Side  Elevated  Railroad  and  the  vari- 
ous steam  roads.  Officials  of  the  elevated  road, 
which  extends  almost  through  the  heart  of  the  Chi- 
cago City  territory,  assert  that  the  normal  daily 
average  of  about  85,000  passengers  has  been  greatly 
increased.  This  company  is  operating  230  cars — 
all  it  has.  Another  source  of  relief  lies  in  the 
steam  roads  which  enter  the  city  from  the  south, 
southeast  and  southwest.  These  are  the  Lake  Shore 
and  Michigan  Southern,  Illinois  Central,  Rock  Is- 
land. Pittsburg,  Fort  Wayne  and  Chicago,  and  the 
Chicago  and  Western  Indiana  companies,  which  also 
lease  the  use  of  their  tracks  to  the  Michigan  Central, 
Santa  Fe,  Grand  Trunk,  Wabash,  Chicago  and  East- 
ern Illinois,  Chicago  and  Erie,  and  the  Mbnon  road. 
These  combined  transportation  lines  ordinarily  carry 
about  100,000  passengers  daily  in  their  suburban 
service,  and,  from  figures  gathered  from  the  various 
railroad  managers,  the  number  could  be  increased 
to  possibly  400,000  without  overcrowding  the  capacity 
of  the  roads. 

Many  of  the  Chicago  City  patrons  can  use  one  or 
another  of  these  transportation  lines  with  but  little 
inconvenience,  but  it  is  estimated  that  about  15  per 
cent,  of  them  are  compelled  to  walk  long  distances 
to  reach  the  elevated  or  steam  roads,  as  all  the 
connecting  street-car  lines  are  included  in  the  strike. 


not  be  unwilling  to  grant  permits  if  that  can  be 
done  without  surrendering  any  of  the  vital  points 
asserted  by  the  city  in  the  gg-year  controversy. 
Should  the  judge  bid  the  receivers  go  ahead  without 
consulting  the  city,  then  there  would  be  a  clash 
which  would  take  the  99-year  law  into  court,  to  re- 
main there  until  its  exact  extent  is  determined. 


The   Franchise-extension   Situ.\tion. 

'J"he  tentative  ordinance  for  the  Chicago  City  Rail- 
way Company,  which  was  published  in  abstract  in 
the  Western  Electrician  of  November  7th,  was  re- 
ferred to  the  committee  on  local  transportation  of 
the  City  Council  by  the  sub-committee  at  a  meeting 
in  the  City  Hall  last  Saturday  afternoon.  The  fran- 
chise was  accompanied  by  a  table  of  estimated  rev- 
enue and  expenses  for  the  next  20  years,  prepared 
by  President  Hamilton  of  the  Chicago  City  company, 
on  wjiich  he  bases  the  position  of  the  company  in 
offering  good  service  instead  of  direct  compensation 
in  consideration  of  a  franchise  extension.  The  ordi- 
nance is  now  ready  for  consideration  and  on  Monday 
morning,  November  23d,  a  public  hearing  will  be 
held  at  the  City  Hall,  after  which  the  transportation 
committee  of  the  council  will  take  up  the  matter 
and  prepare  its  report  to  the  City  Council. 

Referring  to  the  negotiations  with  the  Chicago 
Union  Traction  Company,  it  is  to  be  noted  that  Cor- 
poration Counsel  Tolman  has  given  an  opinion  on 
the  authority  of  the  commissioner  of  public  works 
to  issue  permits  to  the  traction  company  for  making 
various  improvements,  including  the  stringing  of 
trolley  wires  in  certain  streets.  The  corporation 
counsel  holds  that  only  the  City  Council  can  grant 
the  permits.  It  rests  now  with  the  receivers  to  ask 
Judge  Grosscup  whether  they  shall  apply  to  the 
council  to  use  electric  power  on  the  streets  in  ques- 
tion, or,  if  not,  what  they  shall  do.  If  the  judge  sees 
fit  he  can  tell  them  to  go  to  the  council,  which  may 


Electric-railway  Tests  at  St.  Louis 
Exposition. 

In  view  of  the  growing  importance  of  the  electric- 
railway  interests  of  the  country,  plans  are  being 
carried  into  effect  which  contemplate  a  prominent 
recognition  of  the  electric  railway  and  electric-rail- 
way problems  at  the  St.  Louis  Exposition.  The  ap- 
pointment of  an  advisory  commission  on  electric- 
railway  tests  of  the  Louisiana  Purchase  Exposition 
has  just  been  announced.  The  commission  is  repre- 
sentative of  each  branch  of  electric-railway  activity 
and  will  undoubtedly  receive  the  support  of  the  en- 
lire  electrical  industry  in  any  plans  for  the  promotion 
of  electric  transportation  which  the  commission  shall 
devise. 

The  personnel  of  the  connnission  is  as  follows : 
J.  G.  White,  president  J.  G.  White  &  Co.,  New 
York  city,  chairman ;  H.  H.  Vreeland,  president,  In- 
terurban  Street  Railway,  New  York  city;  W.  J. 
Wilgus.  vice-president  New  York  Central  and  Hud- 
son River  Railroad,  New  York  city ;  George  McCul- 
loch, president  Union  Traction  Company  of  Indiana, 
Indianapolis,  Ind. ;  J.  H.  McGraw,  president  McGraw 
Publishing  Company,  New  York  city. 

The  commission  will  act  in  an  advisory  capacity 
in  connection  with  a  series  of  tests  on  electric-rail- 
way apparatus  to  be  conducted  at  the  exposition 
under  the  auspices  of  the  Department  of  Electricity. 

From  W.  E.  Goldsborough,  chief  of  the  De- 
partment of  Electricity,  it  is  learned  that  the  electric- 
railway  test  tracks  have  been  laid  north  of  the  Trans- 
portation Building  on  the  exposition  grounds,  and 
represent  a  practically  level,  clear,  double  track,  1,400 
feet  in  length.  These  tracks  will  connect  with  the 
intramural  railway  and  also  the  steam-railway  sys- 
tem serving  the  grounds.  It  is  said  that  several 
important  manufacturers  have  already  proiniscd  com- 
plete equipments  for  exhibition  and  test,  and  the 
present  outlook  indicates  that  all  of  the  new  systems 
of  alternating-current  propulsion,  as  well  as  the  old 
direct-current  system,  will  be  offered  for  inspection 
and  operation. 

It  is  not  so  much  the  intention  to  conduct  these 
tests  in  a  competitive  sense  as  it  is  to  arrange  for 
the  accumulation  of  data  which  will  be  valuable  in 
promoting  further  electric-railway  undertakings  from 
an  engineering  point  of  view.  A  complete  equip- 
ment for  testing  apparatus  will  be  provided,  and  all 
of  the  work  will  be  done  in  a  thoroughly  engineering 
and  scientific  manner. 


COMMUNICATION. 

Sunspots  and  Cable    Breakdowns. 

To  the  Editor  of  the  Western  Electrician : 

On  the  30th  of  last  month  a  four-mile,  high-ten- 
sion, highly  insulated  underground  paper  cable,  while 
in  service,  punctured  its  insulation  and  became  dis- 
abled. After  a  thorough  investigation,  the  cause  of 
the  breakdown  could  not  be  accounted  for  other  than 
that  it  might  have  been  due  to  electrostatic  surgings 
influenced  by  maximum  sunspot  changes,  which  were 
then  prevalent. 

In  order  to  substantiate  the  theory  herein  ad- 
vanced, it  is  only  necessary  to  learn  of  others  who 
had  similar  breakdowns  with  their  cables  while  in 
service,  and  under  the  same  conditions.  Betwee]! 
the  hours  6:30  a.  m.,  October  30th,  and  6:30  a.  m. 
October  31st  last,  or  thereabouts,  every  electrical 
apparatus  or  system  in  service  throughout  the  world 
was  affected  by  this  strange  phenomenon.  Any  in- 
formation on  the  above  subject  that  may  be  gathered 
through  your  valuable  paper,  or  sent  direct  to  the 
writer,  will  obviously  admit  of  the  proper  solution 
of  the  theory  herein  advanced. 

It  is  announced  that  the  sunspot  changes  indi- 
rectly caused  the  trolley  system  of  Zurich,  Switzer- 
land, to  become  disabled  to  the  extent  of  stopping 
the  cars  for  a  time  during  this  period  of  disturbances. 

Edward  Durant. 

New  York  (115  East  Twenty-sixth  Street),  No- 
vember ir,  1903. 


The  royal  Prussian  mining  office  at  Ritdersdorf, 
in  the  Nicder-Barnim  district,  province  of  Branden- 
burg, has  decided  to  equip  the  potash  mines  of  that 
section  with  electric  power.  A  central  plant  will  be 
erected  to  furnish  the  mines  with  power  for  pumping, 
hauling  and  loading,  work  upon  which  will  be  begun 
at  once  by  two  Berlin  electric  companies.  It  is  ex- 
pected to  have  the  plant  completed  and  in  running 
order  by  next  spring. 
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The  Work  of  the  Signal  Corps  at  Home 
and  Abroad. 

Part  I. 

Dated  October  3.  1903,  the  annual  report  of  Gen- 
eral A.  W.  Greely,  chief  signal  officer  of  the  United 
States  army,  was  made  public  last  week.  It  covers 
the  operations  of  the  Signal  Corps  for  the  year 
ended  June  30,  1903,  and  is  extremely  interesting 
to  electrical  men  and  others.  The  report  is  too  long 
to  be  given  in  full  in  the  Western  Electrician,  but 
a  comprehensive  abstract  is  presented. 

Al.\skan  Telegraph  System. 

Owing  to  the  serious  illness  of  the  signal  officer, 
Department  of  the  Columbia,  which  necessitated  his 
relief  during  the  year,  and  the  scarcity  bf  officers, 
the  supervision  of  the  construction  of  the  Alaskan 
telegraph  system  was  necessarily  assumed  by  the 
chief  signal  officer  of  the  army  in  person.  During' 
the  year  the  system  of  military-telegraph  lines  and 
cables  in  Alaska,  provided  for  by  the  act  of  Congress 
of  May  26,  igco,  has  been  completed.  The  entire 
system  consists  of  17s  miles. 

The  work  of  construction  has  been  under  the 
general  charge  of  Captain  George  C.  Burnell,  as- 
sisted by  First-lieutenant  George  S.  Gibbs,  working 
in  the  valley  of  the.  Tanana,  and  First-lieutenant 
William  Mitchell,  working  from  Kechumstuk,  through 
the  valley  of  the  Goodpaster. 

Very  early  springs,  late  autumns,  enormous  snow- 
falls, summer  floods,  impassable  canyons,  and,  last 
of  all,  a  gold  fever  which  stripped  one  officer  of 
every  civilian  employe  save  one,  have  alternately 
impeded  progress,  but  with  energy  and  resourceful- 
ness these  officers  have  met  and  surmounted  diffi- 
culties wdiich  seemed  insurmountable.  Lieutenant 
Gibbs  pushed  a  line  up  the  Tanana  along  a  route 
pronounced  impracticable,  while  Lieutenant  M'itchell 
carried  his  surveys  and  line  along  the  Goodpaster, 
across  a  country  that  had  never  before  been  trodden 
by  the  foot  of  a  white  man.  Captain  Burnell's  work, 
from  the  sea  to  Mentasta  Pass,  most  difficult,  com- 
mands the  admiration  of  everyone  familiar  with 
this  almost  impassable  trail. 

It  is  impossible  adequately  to  set  forth  the  tre- 
mendous difficulties  under  which  Alaskan  military- 
telegraph  lines  have  been  constructed  and  main- 
tained. In  general,  it  is  to  be  premised  that  not  20 
miles  of  constructed  wagon  road  exists  in  the  coun- 
try trayersed.  As  a  rule,  all  material  as  been  sledded 
into  the  interior  in  midwinter  or  carried  by  pack 
animals  over  the  roughest  imaginable  trails.  Con- 
ditions were  so  difficult  that  some  coils  of  wire  were 
carried  145  miles  by  pack.  The  magnitude  of  the 
work  may  be  inferred  by  the  statement  that  from 
Fort  Egbert  alone,  between  November  20,  1902,  and 
June  30,  1903,  no  less  than  220  tons  of  supplies  and 
material  were  sledded  on  pack  into  the  interior, 
it  being  impossible  to  move  a  single  ton  by  wagon. 

The  construction  parties,  consisting  almost  en- 
tirely of  enlisted  men  of  the  Signal  Corps  and  pf 
the  line  of  the  army,  worked  steadily  the  entire 
winter,  although  the  conditions  under  which  field 
work  was  done  were  of  the  most  hazardous  and 
appalling  character.  As  an  illustration  may  be  men- 
tioned the  fact  that  from  November  1st  to  the  end 
of  the  winter,  by  official  reports,  60  feet  and  11 
inches  of  snow  fell  at  Fort  Liscnm.  adjoining  the 
Copper  River  Valley. 

In  the  interior,  while  the  snowfall  was  very  much 
less,  being-  only  four  feet  four  inches  at  Egbert, 
continued  and  terrible  cold  made  camp  life  and 
construction  work  almost  insupportable.  The  mean 
temperature  at  Fort  Egbert  from  November  to  Feb- 
j'uary,  inclusive,  a  period  of  four  months,  was  2° 
below  zero.  There  were  prolonged  periods  of  ex- 
treme low  temperature  when  the  mercury  remained 
frozen,  the  minimum  of  minus  61°  occurring  in  Jan- 
uary. While  the  last  winter  is  believed  to  have 
been  the  most  severe  in  Alaska  for  many  years,  yet 
such  was  the  resourcefulness  and  endurance  of  the 
American  soldier  that  the  work  of  construction  in 
the  valley  of  the  Tanana  was  carried  on  the  entire 
winter  without  loss  of  life  and  with  only  one  serious 
case    of  freezing. 

The  cold  and  snow  of  the  winter  were,  strangely 
enough,  more  favorable  to  completing  the  system 
than    were  the   morasses   and   fires   of  summer. 

The  final  completion  of  the  telegraph  system  was 
made  just  as  an  extensive  forest  fire  devastated  the 
upper  valley  of  the  Tanana,  burning  thousands  of 
square  miles  of  valuable  timber  and  destroying  more 
than  100  miles  of  telegraph  line.  The  damage  was 
the  more  serious  since  the  100  miles  of  line  destroyed 
was  burnt  out  not  as  a  whole  section,  but  at  various 
points  along  the  distance  of  250  miles  over  wdiich 
the    fire    extended. 

Nor  has  repair  work  been  less  tryin.g  and  dan.ger- 
ous  along  lines  in  oneration  in  the  Yukon  and  Ta- 
nana Valleys.  One  Signal  Corps  man  was  drowned  ; 
of  the  line  of  the  army  one  was  drowned,  one  frozen 
to  death,  and  one  crippled  for  life.  In  addition,  the 
monotonous  life  at  the  desolate  interior  stations 
ca\ised  two  suicides  of  Signal  Corps  operators. 

Wliile  communication  is  now  had  regularly  by 
telegraph  between  the  civilized  world  and  the  Yukon 
Valley  westward  In  St.  Michael,  vet  restoration  of 
communicalinii  wiili  Nome  has  so  far  proved  ini- 
praclicable.  Ilic  ■•■ible  between  Nome  and  St.  Mi- 
chael was  so  badly  injured  by  ice,  some  40  miles 
havinc  been  carried  away,  that  its  repair  was  im- 
possible within  Ihc  limits  of  the  available  appro- 
priations 10  meet  the  urgent  recniunicndatinns  of  the 


connnanding  general,  Department  of  the  Columbia. 
Efforts  were  being  made,  with  prospects  of  success 
in  1904,  to  establish  cpmmunieation  by  wireless  teleg- 
raphy between  St.  Michael  and  Nome  across  Norton 
Sound,  a  distance  of  108  miles. 

The  maintenance  of  the  Alaskan  telegraph  lines  is 
a  task '  that  will  necessarily  entail  a  heavy  burden 
both  on  the  Signal  Corps  of  the  army  and  on  the 
garrisons  in  Alaska.  It  is  not,  perhaps,  appreciated 
that  every  telegraph  station  is  necessarily  furnished 
with  food  and  other  supplies  covering  iit  least  one 
year  in  advance,  as  otherwise  the  men  would  be 
liable'  to  perish  of  starvation.  The  necessary  mate- 
rial and  supplies,  including  dog  food,  has  to  be 
furnished  by  sleds  in  midwinter  or  by  pack  animals 
in  sumtner,  save  for  stations  situated  on  the  Lower 
Tanana  and  Lower  Yukon,  which  can  be  supplied 
by  boat  in  summer.  In  short,  the  difficulties  of  the 
situation  can  only  be  appreciated  by  those  having 
had  extended  personal  experiences  in  the  interior 
of  Alaska,  where  the  conditions  are  numerously  more 
difficult  than   along  the  usual   lines  of   travel. 

S0UTHE.\STERN    AL/VSKA. 

In  accordance  with  the  recommendations  of  the 
secretary  of  war  in  his  last  annual  report.  Congress 
authorized  the  connection  of  Seattle,  Wash.,  by  cable 
with  Southeastern  Alaska,  where  the  military  posts 
of  Skagway  and  Haines  Mission  are  now  reached 
telegraphically  over  Canadian  lines.  The  appropria- 
tion of  $485,000  was  not  made  until  March  3d.  At 
first  sight  it  seemed  practically  impossible  to  install 


work  two  signal  officers  whose  cable  experiences  in 
the  Philippines,  in  addition  to  their  general  knowl- 
edge of  electrical  engineering,  peculiarly  fitted  them 
for  the  work  in  hand,  These  officers  were  Lieuten- 
ant-colonel James  Allen,  to  whom  was  intrusted  the 
entire  charge  of  the  administrative  and  technical 
work  and  previsionary  measures  that  should  make 
the  work  a  success,  and  Captain  Edgar  Russel,  who 
drew  the  specifications  for  the  manufacture  of  the 
cable — a  work  requiring  unusual  professional  knowl- 
edge and  sound  judgment,  particularly  as  the  limited 
appropriation  made  the  work  of  obtaining  a  first- 
class  cable  thereby  one  of  unusual  difficulty.  Captain 
Russel  also  organized  the  inspecting  force,  instruct- 
ing electrical  engineers  of  the  Signal  Corps,  at  whose 
head,  fortunately,  was  Mr.  Townsend  Wolcott,  an 
electrical  engineer  of  marked  ability  and  great  prac- 
ticality. In  short,  nearly  all  the  theoretical  work 
was  intrusted  by  Colonel  Allen  to  Captain  Russel. 
Through  the  courtesy  of  Mr.  George  IT.  Ward  of  the 
Commercial  Cable  Company,  the  services  of  M'r. 
A.  B.  M'acmillan  were  obtained  for  the  instruction 
of  the  enlisted  men  of  the  Signal  Corps,  selected 
carefully  for  training  as  cable  operators.  Dr.  Alex- 
ander Muirhead,  one  of  the  recognized  cable  experts 
of  the  world,  although  unable  to  give  his  assistance 
in  installing  the  cable  instruments,  permitted  his 
principal  expert.  Mr.  R.  H.  Edgar,  to  assist  in  this 
installation  for  several  months. 

The  Burnside.  repaired  at  Shanghai,  completed 
cable  work  in  the  Philippines  as  far  as  the  limited 
stay  would  permit,  and,  reaching  Sitka  on  July  7th, 


this  cable  or  any  part  of  it  prior  to  the  winter  storms 
of  1903,  which  seemed  to  defer  comi^nunication  until 
the  late  spring  of  1904. 

The  conditions  were  as  follows:  Tlie  one  cable 
ship  under  military  control,  the  United  States  trans- 
port Burnside,  was  undergoing  repairs  in  China, 
while  the  condition  of  the  Philippine  cables  de- 
manded her  presence  for  a  time  in  the  Philippine 
Archipdago.  The  route  between  Sitka  and  Seattle 
was  unsurveyed.  Neither  cable  instruments  nor 
grappling  tackle  are  made  in  America,  so  that  the 
important  and  complicated  machinery  for  handling 
the  cable  and  the  delicate  instruments  for  operating 
the  cable  had  to  be  planned  in  detail  and  made  to 
order   in   Great    Britain. 

As  to  the  cable  itself,  the  limited  appropriation 
properly  restricted  it  to  domestic  manufacture,  but 
being  the  longest  cable  ever  undertaken  in  America 
(1.300  miles),  and  for  a  greater  depth  than  that  in 
ndiich  any  domestic  cable  had  ever  been  laid,  its 
manufacture,  inspection  and  transportation  involved 
difficulties  more  intricate  than  had  surrounded  any 
previous  cable  work  of  the  Signal  Corps.  While 
the  cable  was  to  be  manufacttu'cd  iii  the  vicinity  of 
New  York  city,  yet  it  was  necessary  to  transport 
it  some  16,000  miles  around  Cape  Horn,  under  such 
conditions  as  to  storage  and  care  as  to  insure  its 
delivery,  in  perfect  condition,  to  the  cable  ship  Burn- 
side. which  was  to  receive  it  in  .Seattle  harbor.  ■ 

There  were  no  electrical  engineers  of  cable  ex- 
perience in  the  United  States  who  were  not  already 
engaged  under  conditions  which  made  it  impossible 
for  their  employment  by  the  Signal  Corps ;  hence 
electrical  engineers  had  to  be  selected  and  trained 
by  officers  of  the  Signal  Corps,  experts  in  cable  work. 
Finally,  it  was  necessary  to  select  and  train  in  the 
complicated  profession  of  cable  telegraphy  selected 
men  of  the  Signal  Corps.  This  work  alone  was  one 
which  it  was  asserted  would  recpiire  a  year's  train- 
irtg  and  practice  to  insure  successful  operation. 

The  installation  was  undertaken,  however,  with 
the  determination  to  meet,  if  possible,  the  urgent 
desire  of  the  secretary  of  war,  that  this  cable  .should 
he  in  operation  by  the  time  Congress  met  in  De- 
cember, 1903. 

The  chief  signal  officer  selected  for  this  important 


laid  a  cable  of  17  miles,  which  had  been  transported 
overland  by  rail  to  Seattle,  between  Skagvvay  and 
Haines  Mission,  thus  bringing  in  direct  telegraphic 
communication  the  only  two  military  posts  in  South- 
eastern   Alaska. 

The  cable,  in  charge  of  an  electrical  engineer  of 
the  Signal  Corps  during  its  long  journey  from  New 
York  to  Seattle,  was  received  in  first-class  condition 
and  transferred,  without  incurring  demurrage,  to  the 
cable  ship  Burnside.  Tlie  Burnside  sailed  from  Se- 
attle on  September  14th,  with  Lieutenant-colonel 
James  Allen  in  charge,  and  Captain  Edgar  RussSl, 
arriving  in  Juneau  on  September  22d.  Some  40 
miles  below  the  point  where  the  Icelander  was 
wrecked  by  striking  an  iceberg,  Avith  large  loss  of 
life,  the  Burnside  struck,  during  the  night,  a  low 
submerged  berg,  which  broke  and  cracked  several 
plates  on  her  bow.  The  conduct  of  the  entire  per- 
sonnel was  reported  by  Lieutenant-colonel  Allen  to 
have  been  admirable,  both  at  the  time  of  the  accident 
and  later.  With  his  usual  sound  judgment.  Colonel 
Allen  decided  to  there  begin  laying  cable  toward 
Juneau,  and,  buoying  the  end,  the  Burnside  laid 
40  miles  of  cable  to  Juneau  without  any  repairs. 
Through  the  resourcefulness  of  the  En.gineer  De- 
partment and  particularly  of  Chief  Engineer  A.  J. 
Rick,  repairs  were  made  at  Juneau,  and  later  of  a 
more  permanent  character  at  Sitka. 

As  soon  as  the  weather  permitted  the  Burnside 
resumed  cable  operations  from  Juneau,  and  laying 
the  cable  successfully  opened  a  cable  office  at  Sitka 
on  October  2d,  thus  bringing  the  nearest  port  of  the 
American  continent  on  the  Asiatic  coast  into  tele- 
graphic communication  with  the  rest  of  the  world. 
The  Burnside,  now  at  Sitka  [October  3.  1903],  is 
confronted  by  the  stormy  season,  but  utilizing  occa- 
sions of  fair  weather,  will  lay  the  remainder  of  the 
cable  now  on  board  and  buoy  its  end  ofif  Queen 
Charlotte  Island,  then  return  to  Seattle  for  the 
rest  of   the   cable. 

The  remaining  7S0  miles  of  finished  cable  left  New 
York  by  commercial  steamer  on  August. 22d.  and  if 
the  same  good  fortune  follows  the  cable  operations 
in  November  as  have  marked  this  Alaskan  work 
(o  the  present  time,  the  cable  will  be  landed  in  Se- 
attle some  time  during  the  month  of  December  un- 
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less  there  are  unforeseen  delays  on  the  part  of  the 
commercial  steamer. 

Despite  the  incompleteness  of  the  Alaskan  system 
until  the  end  of  the  fiscal  year,  the  lines  have  trans- 
mitted a  large  amount  of  business.  .-Mlhough  the 
local  tariffs  are  very  low,  there  has  been  received 
for  the  transmission  of  commercial  messages,  tariffs 
aggregating  $6,065.13,  which  has  been  deposited,  as 
required  by  law,  in  the  treasury  of  the  United  States. 
In  addition,  messages  for  the  officials  of  the  govern- 
ment have  been  transmitted  free  to  a  total  amount 
of  tariff  value  of  $20,912.56.  There  has  been  col- 
lected and  turned  over  to  the  commercial  lines  by 
officers  of  the  Signal  Corps  the  sum  of  $8,178.41. 
The  commercial  lines  have  also  profited  to  the  extent 
of  $12,200.78  for  official  messages  paid  for  by  the 
Quartermaster's  Department  or  prepaid  at  the  point 
of  origin. 

Al-\sk.\n  C.vble  Extensions. 

The  connection  by  submarine  cable  of  the  de- 
tached system  in  Southeastern  Alaska  of  1,400  miles 
with  that  of  the  Yukon  district,  1,619  miles,  is 
strongly  recommended,  as  in  the  public  interests,  not 
only  as  of  strategic  value,  but  as  also  in  connection 
witii  tile  development  of  Alaska. 

While  the  cable  system  of  southeastern  Alaska  will 
bring  the  miUtary  posts  of  Skagway  and  Haines  Mis- 
sion in  direct  telegraphic  communication  over  purely 
American  lines,  with  the  department  commander,  yet 
it  is  now  impossible  to  reach  any  garrison  west  of 
the  141st  meridian  except  by  means  of  the  Canadian 
government  lines  extending  over  the  international 
boundary  near  Skagway  to  the  141st  west  meridian 
near  Fort  Egbert.  The  map  [page  38S]  shows  the 
situation,  the  shaded  portion  indicating  the  region  of 
the  Canadian  lines  on  which  the  government  of  the 
United  States  is  necessarily  dependent  in  its  tele- 
graphic communication  with  the  Prince  William 
Sound,  the  Tanana  ^^alley,  the  great  valley  of  the 
Yukon,  and  the  Nome  region.  For  the  completion 
of  the  .-Maskan  cable  system  and  the  continuance  of 
the  work  provided  for  during  the  present  fiscal  year 
there  has  been  incorporated  in  the  estimates  an  item 
of  $321,580  for  the  purpose  of  constructing,  install- 
ing and  operating  the  cable  from  Stika  to  Fort 
Liscum.  This,  when  completed,  will  bring  all  of 
.•\laska  into  direct  telegraphic  communication  over 
American  lines  with  the  United  States, 

Reorg.\kization  of  the  Corps. 

W'ith  54  per  cent,  of  the  corps  in  the  Philippines 
and  21  per  cent,  in  Alaska,  and  no  possibilitj'  of  re- 
lief under  the  present  conditions,  it  is  hoped  that 
the  necessity  of  reorganizing  the  corps  and  enlarging, 
especially,  the  number  of  enlisted  men  will  meet 
with  the  approval  of  the  secretary  of  war  and  of 
Congress.  It  is  recommended  that  the  enlisted  force 
cotisist  of  three  battalions  of  four  companies  each, 
each  company  to  have  a  minimum  force  of  100  men. 
There  should  be  one  additional  colonel  to  give  the 
Signal  Corps  the  proportion  of  field  officers  equal 
to  the  minimum  accorded  any  other  staff  corps  of 
the  army.  The  organization  should  be  under  the 
same  conditions  as  those  which  characterize  the  ad- 
mirable organization  of  the   Corps  of  Engineers. 

[To   be  concluded  next  zueek.] 


Visual-signal  Enclosed  Fuse. 

A  novel  type  of  enclosed  fuse  for  electric-light 
and  power  circuits  has  been  devised  by  Edward  W. 
Anger,  Jr..  of  Chicago,  who  has  applied  for  patents 
on  the  device.  The  "usable  fusible  fuse,"  as  the 
device  is  called,  is  for  sale  by  the  American  Electric 
Fuse  Compan}'  of  Chicago,  New  Y^ork  and  Atlanta. 


will  immediately  be  shown.  Another  advantage  lies 
in  the  fact  that  renewals  of  the  fuse,  after  each 
operation  by  an  excessive  current,  are  made  easily 
on  the  spot  by  the  repairman  or  inspector ;  the  design 
of  the  fuse  making  it  practically  impossible  to  make 
a  mistake  with  regard  to  the  carrying  capacity  or 
fusing  point  of  the  renewed  or  repaired  fuse,  or 
wilfully  to  place  in  the  fuse  block  a  fuse  of  higher 
current-carrying  capacity  than  the  one  which  has 
been  blown.  This  last-mentioned  feature  of  the  fuse 
is  of  importance  since  the  constant  tendency  in  mod- 
ern insurance  practice  to  offer  safeguards  against  the 
careless  or  wilful  use  of  inadequate  fuse  protection 
has  been  the  basis  of  most  recent  inventions  and 
manufacturing    developments    with    regard    to    fuses. 

The  indicator  of  the  fuse,  apart  from  the  fact  that 
it  can  be  utilized  if  desired  to  sound  an  alarm,  has 
other  features  of  greater  merit.  It  is  placed  at  the 
end  of  the  fuse  and  forms  no  part  of  the  fuse  itself. 
It  is  operated  by  a  spring  which  is  released  when 
the  fuse  blows,  and  it  does  not  make  any  flash  or 
smoke  when  operated.  It  is  a  mechanical  impossi- 
bility for  the  fuse  to  be, blown  without  operating 
the  indicator,  which  therefore  can  be  relied  upon 
to  give  a  positive  signal  that  the  circuit  is  open. 
The  indicator  is  made  suflSciently  large  and  prom- 
inent to  be  seen   at  a   distance  of  50  feet  or  more. 

The  accompanying  illustrations  represent  a  five- 
ampere  fuse,  although  any  desired  size  may  be  ob- 
tained. Outwardly  the  fuse  presents  no  unusual 
features.  Fig.  I  shows  the  device  ready  for  mount- 
ing.    The  outer  fuse  cover  is  of  heavy  fiber. 

Within  the  outer  fiber  covering  the  device  con- 
sists of  two  distinct  elements  shown  in  Figs.  2  and  3. 
The  fuse  proper  (Fig.  3)  consists  of  the  copper-strip 
terminal  (B),  the  Avire  terminal  (C),  and  a  fiber 
tube  with  a  metal  cap  at  each  end  enclosing  the  fuse 
wire,  the  fuse  wire  itself  being  embedded  in  a  fire- 
killing  powder.  The  fuse  wire  is  in  two  senarate 
lengths,  which  parallel  each  other,  but  do  not 
touch,  in  the  middle  of  the  fuse  casing.  One  of 
these  fuse  wires  is  much  heavier  than  the  other, 
that  is,  it  has  a  larger  current-carrying  capacity. 
This  heavy  or  main  fuse  is  made  of  regular  fusible 
metal   and   is   soldered   at    its   ends   to   the  terminals 

(B)  and  (C),  Fig.  3,  at  the  point  of  junction  be- 
tween these  terminals  and  the  metal  caps  at  each 
end  of  the  fuse  casing.  The  smaller  or  supplemental 
fuse  is  made  of  hard-drawn  non-stretching  copper 
wire  and  is  soldered  at  one  end  to  the  wire  terminal 

(C)  inside  the  metal  cap,  and  at  the  other  end  it  is 
not  soldered  at  all  but  passes  freely  through  a  hole 
in  the  metal  cap  and  terminates  in  the  loop  (A) 
(Fig.  3).  The  main  and  supplemental  fuse  are 
therefore  in  multiple  or  parallel  with  each  other,  and 
combined  they  have  the  current-carrying  capacity  or 
fusing  point  required. 

In  Fig.  2  the  slot  (B)  in  the  terminal  head  is 
adapted  to  receive  the  strip  terminal  (B)  of  Fig. 
2.  The  hook  (C)  is  one  end  of  a  trigger-shaped 
metal  piece  which  passes  through  the  body  of  the 
terminal  head  and  terminates  in  the  external  pro- 
jecting point  (A).  This  projecting  point  is  forced 
out  of  the  slot  in  the  end  of  tlie  terminal  by  a  spring 
located  inside  of  the  terminal  head.  When  strip 
terminal  (B)  is  run  through  slot  (B)  in  the  head 
the  loop  (A)  is  at  the  same  time  passed  over  the' 
hook  (C),  and  the  whole  fuse  is  drawn  back  until 
the  end  of  strip  (B)  is  flush  with  the  end  of  the 
terminal  head.  The  strip  terminal  is  then  fastened 
in  the  slot  by  a  screw  set  into  the  terminal  on  the 
opposite  side  from  that  shown  in  Fig.  2. 

When  the  hook  (C)  is  drawn  back  and  passed 
through  loop    (C)  the  projecting  point  (A)  is  flush 
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I-ii:.  r.     I-use  Complete. 


Fig.  2.     Teiiuiiial  Head. 


Fii'.  4.    Fuse  with  Outer  Casinc  Removed. 
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Fiy.  3,     Inner  Fuse  Casing. 


It  is  so  constructed  that  it  will  fit  the  standard  types 
of  fuse  blocks  in  common  use,  although  later  on 
a  special  block  will  he  manufactured.  The  fuse  con- 
sists, in  reality,  of  two  parts — the  fuse  proper  or 
operating  part  fin  which  is  the  fuse  wire)  and  a 
holder  or  container.  The  fuse  wire  is  the  only  part 
of  the  device  which  is  destroyed  when  the  fuse  oper- 
ates. The  tube  containing  the  fuse  wire,  the  outer 
shell  or  holder,  and  the  terminals,  is  not  affected, 
and  the  holder  and  the  terminals  are  designed  to  be 
permanent.  The  initial  cost  is  not  excessive,  and  it 
is  asserted  that  there  is  a  large  saving  in  renewals. 
The  chief  advantage  of  the  device  is  that  it  has 
a  positive  mechanical  indicator  which,  without  ex- 
posing any  part  of  the  fuse  proper,  gives  a  visual 
signal  which  can  he  seen  readily  at  a  considerable 
distance.  This  indicator,  if  desired,  can  be  made  to 
close  an  alarm  circuit,  upon  the  blowing  of  the  fuse, 
by  means  of  which  the  location  of  the  operated  fuse 


with  the  end  of  the  fuse,  and  the  spring  within  tends 
to  force  the  point  out.  When  the  fuse  wire  is  melted 
the  loop  lets  go  and  the  spring  pushes  the  point  out, 
giving  a  visual  sign.  Fig.  4  shows  the  fuse  ready 
for  connection,   but  without  the  outer  fiber  cover. 

The  inspector  or  repairman,  noting  that  the  fuse 
has  been  operated,  removes  it  from  the  fuse  block. 
When  the  cover  is  removed  the  projecting  trigger 
is  forced  out  by  the  spring  inside  the  head  of  the 
terminal.  The  screw  which  clamps  the  strip  into 
place  in  the  slot  is  next  relca.sed  and  the  operated  fuse 
is  removed,  a  new  fuse  of  the  proper  size  being  in- 
serted'in  its  place  and  fastened  by  the  screw  the 
same  as  before.  The  cover  is  then  slipped  back  into 
place  and  the  wire  fastened  under  the  scrrew  in  the 
opposite  terminal,  the  renewed  fuse  being  then  ready 
to  be  placed  again  in  the  block.  A  fuse  of  the  wrong 
size  cannot  be  fitted  into  place  by  mistake,  since  its 
strip  will  not  fit  the  slot  in  the  terminal  head. 


Municipal  Lighting  in  Onawa  Not  a 
Success. 

[From  the  Onawa  (Iowa)  Gazette  of  November  14th. 1 
At  an  adjourned  meeting  of  the  Town  Council 
held  November  5,  1903,  all  the  members  being  pres- 
ent, it  was,  on  motion,  resolved :  That  the  rates  and 
charges  for  electric  light  be  increased  from  and  after 
December  i,  1903,  to  the  following  rates  :  For  one 
i6-candlepower,  $1;  for  two  i6-candlepower,  $1.50; 
for  three  or  more  i6-candlepower,  60  cents  per  lamp, 
and  for  the  meter  rate,  15  cents  per  1,000  watts  up 
to  80,000  watts,  and  12%  cents  per  1,000  watts  for 
80,000  or  more  watts  per  month.  The  minimum 
rate  to  be  $1  per  month  for  lights  on  meter,  whether 
used   or  not. 

The  above  act  does  not  meet  the  approbation  of 
our  citizens  generally.  On  the  other  'hand,  the 
council  is  freely  criticized  for  the  move.  The  serv- 
ice has  been  rather  poor  for  some  time.  The  lights 
are  seldom  turned  on  until  it  is  nearly  pitch  dark. 
The  telephone  bell  at  the  power  house  is  kept  hot 
about  five  every  evening  by  inquiries  from  the  busi- 
ness men  as  to  why  the  lights  are  not  started.  The 
schedule  may  not  call  for  them  so  early,  but  on  a 
dark,  cloudy  evening  they  ought  to  come  sooner. 
This  office  paid  for  lights  all  summer  without  mak- 
ing any  use  of  them  to  "help  out  the  town,"  and  now 
we  think  we  are  entitled  to  their  use  when  it  becomes 
dark.  For  the  last  few  weeks  we  have  been  com- 
pelled to  lay  our  hands  off  for  about  30  minutes  each 
evening,  waiting  for  the  lights  to  be  turned  on. 


The  Coal  Battery. 

[Continued  from  fage  385.] 

ments.  Dr.  Beyenbach  has  convinced  himself  that 
the  current  strength  as  obtained  with  the  model,  can 
be  doubled  by  improving  the  contact  between  the 
negative  nlate  and  the  depolarizer:  that  the  nitric' 
acid  can  be  eliminated  :  that  a  cheaper  metal  can  be 
substituted  for  the  mercury,  and  that  the  unusually 
strong  current  obtained  is  largely  due  to  the  oxida- 
tion of  the  hydrogen  generated  by  the  action  of  the 
hot  solution  of  caustic  alkali  on  the  tin.  Comment- 
ing on  the  high  boiling  point  of  the  electrolyte  whicli 
I  employ,  viz.,  the  concentrated  solution  of  alkali, 
ahd  on  the  efficiency  of  the  cell.  Dr.  Beyenbach 
makes  the  following  statements:  "Hitherto  invent- 
ors have  made  the  mistake  of  either  working  their 
cells  at  the  ordinary  temperature,  or  heating  the 
cells  to  a  red  heat.  In  the  former  case,  only  a 
feeble  current  is  obtained  from  easily  reducible 
metals.  In  the  latter  case,  only  a  low  efficiency  is 
obtainable,  since  thermo-currents  only  are  produced 
after  the  water  has  been  evaporated.  Mr.  Jone  has 
found  the  means  for  securing  the  advantages  of  an 
elevated  temperature  simultaneously  with  those  of 
truly  electrolytic  action,  by  employing  a  hot  watery 
solution  of  an  alkali  as  electrolyte.  *  *  *  In  the 
cell  under  discussion  three  pounds  of  tin  are  re- 
quired for  each  electrical  horseoower-hour.  This 
quantity  of  tin  may  be  reobtained  by  the  expenditure 
of  one-third  of  a  pound  of  anthracite  or  half  a 
pound  of  common  coal.  As  three  pounds  of  common 
coal — six  times  as  much  as  in  Mr.  Jone's  battery — 
are  required  to  produce  one  horsepower-hour  by 
means  of  a  steam  engine,  Mr.  Jone's  battery  affords 
the  means  for  the  saving  of  much  fuel." 

The  electrician  of  the  city  of  Chicago,  Mr.  Edward 
B.  Ellicott  expressed  an  opinion  on  the  battery 
in  October  last  year.  It  was  to  the  effect  that  I 
had  accomplished  much  more  than  any  other  inventor 
who  has  worked  on  the  problem,  and  that  my  battery  ' 
would  probably  be  a  success.  This  success  has  be- 
come much  more  certain  since  that  time. 

For  those  who  desire  to  verify  the  principal  facts 
connected  with  i?iy  battery,  I  will  give  directions 
for  doing  this  by  a  few  simple  experiments. 
X  porous  carbon  cup  can  be  bought  ready-made. 
i  ae  cell  known  as  the  National  No.  III.,  made  by 
the  National  Carbon  Company  in  Cleveland,  Ohio, 
"ontains  one.  The  cell  vessel  should  be  of  iron,  or. 
better  still,  nickel-plated  iron.  The  electrolyte  is 
made  by  dissolving  two  parts  b}  weight  of 
c    caustic  potash  in  sticks  in  one  part  by  weight 

/     of  water.     By   keeping  the   cell   at   160"    C. 

and  connecting  the  carbon  cup  into  which 
are  placed  several  ounces  of  mercuric  ox- 
ide, by  means  of  an  "underwriter's"  or  a 
similar  wire  with  non-combustible  insulation, 
with  a  rod  or  plate  of  metallic  tin  dipping 
into  the  alkali  solution,  the  voltage  may  be  measured, 
and  an  idea  obtained  of  the  amperage.  If  the  tin  is 
weighed  before  and  after  the  production  of  the  cur- 
rent, the  loss  of  weight  indicates  the  energv  expended 
in  heat  units,  1 18.0  grammes  of  tin,  representing  67,700 
small  calories  (gramme-degrees)  if  there  is  not 
enough  alkali  to  dissolve  the  stannous  oxide  formed, 
and  70,700  small  calories  if  there  is  enough  alkali 
to  dissolve  the  oxide.  By  measuring  the  watt-hours  ^ 
at  the  same  time,  the  efficiency  may  be  calculated 
by  converting  the  electrical  energy  obtained  into  the 
equivalent  of  heat  and  comparing  the  calories  thus 
obtained  with  the  calorics  expended.  A  small  unit 
of  electrical  energy,  or  watt-second,  is  equal  to  0.241 
small  calorie,  as  is  well  known.  The  efficiency  ob- 
(ained  in  this  manner  amounts  to  about  85  per  cent. 
With  a  larger  cell  it  is  naturally  higher.  With  the 
model  with  which  I  have  been  working  it  is  95  pel 
cent. 
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DEVELOPMENT  OF  THE  TELEPHONE   FIELD. 


Southern  Indiana  Telephone  Asso- 
ciation. 

Tlie  fourth  annual  convention  of  the  Independent 
Telephone  Association  of  Southern  Indiana  was  held 
in  Evansville  on  November  nth  and  12th.  The 
attendance  was  fully  as  large  as  expected,  there 
being  present  about  70  members  representing  Inde- 
pendent telephone  systems  m  southern  Indiana. 
Edward  Swartz  and  C.  D.  Boyd  of  Chicago,  and 
D.  B.  Tyler  of  Louisville,  representing  telephone 
manufacturers,  were  present  and  made  fine  exhibits 
of  modern  telephone  apparatus. 

The  convention  was  called  to  order  by  Vice-Presi- 
dent Knoefel  of  New  Albany.  Mayor  Covert  was 
not  present  to  welcome  the  visitors,  but  his  address 
of  welcome  was  read  by  City  Clerk  W.  E.  Clark. 
The  mayor  said  it  was  a  pleasure  to  welcome  Inde- 
pendent telephone  men  to  Evansville,  "but  the  pleasure 
would  be  greater  if  we  were  in  a  shape  to  welcome 
you  as  full  brothers  in  the  cause."  The  mayor  said 
it  was  no  fault  of  his  that  Evansville  is  not  thor- 
oughly identified  with  .the  Independent  movement,  as 
he  had  for  a  year  or  more  endeavored  to  open  the 
door  of  the  city  to  the  Independent  systems. 

Mayor  Covert's  address  was  heartily  applauded 
and  was  responded  to  by  Vice-President  Knoefel, 
who  extended  the  thanks  of  the  association  for  the 
hearty  welcome. 

The  first  paper  on  the  programme  was  by  City 
Attorney  A.  W.  Funkhouser  of  Evansville  on  "The 
Situation  in  Evansville."  Mr.  Funkhouser,  in  part, 
said :  "By  force  of  circumstances  I  have  been  some- 
what identified  with  the  telephone  business.  To  give 
the  people  of  this  city  and  surrounding  territory  a 
decent  service  at  reasonable  rates  has  been  my  sole 
purpose.  Our  friSnds,  the  Bell  people,  say  they  are 
poor  and  the  business  unprofitable;  but  we  decline 
to  accept  this  statement.  ■  Anyway,  Evansville  has 
concluded  to  go  into  the  telephone  business  for  her- 
self, not  because  it  will  advance  the  interest  of  the 
Cumberland  people,  but  because  it  is  to  the  advan- 
tage of  the  city  and  telephone  users.  The  contention 
between  the  city  and  this  monopoly  is  now  with 
the  court.  We  feel  that  we  are  in  the  right  and 
that  nothing  can  keep  the  Independent  telephone  out 
of  Evansville.  The  people  are  awake  to  the  situa- 
tion and  will  not  longer  be  misled  by  press-clipping 
bureaus.  ■  We  agree  that  we  are  behind  in  the  tele- 
phone field,  but  just  watch  us  grow. 

"In  80  counties  lying  within  a  radius  of  100  miles 
of  Evansville  in  the  three  states  of  Indiana,  Illinois 
and  Kentucky  there  are  numerous  Independent  tele- 
phone lines  and  exchanges.  In  the  state  of  Indiana 
there  is  not  a  single  county  without  Independent 
lines ;  and  only  two  county  seats  in  the  whole  state 
have  no  telephone  connection  with  the  Independent 
systems — Boonville  in  Warwick  County,  and  Evans- 
ville in  Vanderbury  County.  Moreover,  these  are  the 
only  two  towns  or  cities  in  the  state  with  a  population 
of  over  1,000  that  have  no  Independent  systems  or 
connections,  but  Boonville  has  granted  a  franchise 
and  will  soon  have  an  Independent  exchange. 

"There  are  no  counties  in  Illinois  without  an  In- 
dependent exchange,  and  in  Kentucky  exchanges  are 
doing  business  on  the  sub-license  plan.  There  are 
at  the  present  time  in  the  state  of  Indiana.  134,000 
Independent  telephones  and  about  40,000  Bell  tele- 
phones, more  than  three  to  one  in  favor  of  the  Inde- 
pendent companies.  It  is  a  safe  statement  that  in 
Indiana  at  least  38  per  cent,  of  the  farmhouses  are 
now  connected  by  Independent  lines,  and  the  same 
condition  exists  in  Illinois  and  neighboring  states — 
a  condition  that  was  not  possible  under  the  monopoly 
of  the  Bell  company.  Does  anyone  imagine  that 
Evansville  should  be,  or  can  be,  much  longer  the 
prey  of  the  Bell  monopoly?  You  don't  know  the 
temper  of  our  people  if  you  think  so.  Let  the 
day  speedily  come  when  Evansville  will  part  com- 
pany from  Nashville  and  Cincinnati  and  take  step 
with  other  progressive  cities  of  her  class." 

Mr.  Funkhouser's  paper  was  thoroughly  discussed 
and  brought  forth  a  number  of  interesting  speeches 
and  suggestions  from  the  delegates  present. 

An  informal  programme  of  a  social  character  was 
carried  out  during  the  night  session,  which  included 
a  bancpiet  and  toasts. 

The  second  day's  programme  began  with  a  paper 
by  Vice-president  Knoefel  on  the  "Independent 
Long-Distance  Lines."  Mr.  Knoefel  referred  to  the 
early  mistakes  made  in  the  construction  of  long- 
distance lines,  showing  that  cheap-John  methods  pre- 
vailed largely.  He  also  referred  to  other  troubles 
the  Independents  experienced  eight  years  ago  in  get- 
ting long-distance  connections,  but  to-day  through 
the  Independent  long-distance  companies  at  Indian- 
apolis and  Louisville  the  entire  state  of  Indiana  is 
connected  except  Evansville.  The  Independent  long- 
distance telephone  system  in  Indiana  to-day  connects 
with  60,000  telephones,  while  the  Bell  has  only  half 
that  number.  M'r.  Knoefel  said  the  proper  construc- 
tion of  the  toll  lines  should  be  extra  heavy,  using 
from  42  to  A^  poles  to  the  mile  and  No.  10  copper 
wire.  This  kind  of  construction  is  a  saving  to  the 
company,  as  it  is  casilv  kept  in  good  order,  while 
in  the  old,  cheap  way  of  constructing  there  was  con- 
tinual crossing  of  wires,  grounding  of  circuits  and 
all  sorts  of  trouble  as  the  direct  result  of  cheap 
construction.  Another  mistake  in  Independent  teleph- 
ony was  the  undertaking  to  put  too  many  instru- 
ments on  one  country  line,  or  what  were  formerly 
called  toll  lines.    After  pointing  out  other  mistakes 


made  in  early  construction  the  speaker  asserted  that 
good  service  can  only  come  as  a  result  of  good  con- 
struction, and  this  can  only  be  had  at  considerable 
cost. 

A.  J.  Payton  of  Rockport  read  a  paper  on  the 
"Bell  People  as  Antagonists,"  following  which  nu- 
merous experiences  were  related. 

The  two-day  convention  was  an  entire  success. 
The  following-named  officers  were  elected :  Presi- 
dent, C.  D.  Knoefel,  New  Albany ;  vice-president, 
L.  G.  Davis,  Salem ;  secretary,  E.  W.  Pickhardt, 
Huntingburg;  treasurer,  T.   M.  Thorn,  Lamar. 


Chicago  Telephone  Rates. 

Once  more  the  question  of  equitable  telephone 
rates  to  all  users  is  agitated  in  Chicago.  At  present 
telephone  users  within  the  central  portion  of  Chi- 
cago, bounded  on  the  north  by  Devon  Avenue,  on 
the  west  by  Forty-second  and  Fifty-second  Avenues, 
and  on  the  south  by  Seventy-ninth  Street,  represent- 
ing an  area  of  108  square  miles,  pay,  for  the  old- 
style  battery  telephones,  a  fixed  rate  of  $125  a  year. 
For  this  sum  they  may  talk  anywhere  within  the  dis- 
trict, but  to  points  without  toll  must  be  paid  even 
though  the  lines  be  included  within  the  Chicago  Tele- 
phone Company's  system.  Those  without  the  above- 
mentioned  district  pay  $1.25  a  month  and  10  cents 
toll  every  time  they  telephone  into  the  district.  It 
is  complained  that  this  system  is  inequitable,  and 
the  matter  has  been  brought  before  the  City  Council, 
which,  however,  has  not  as  yet  taken  any  decided 
steps. 

The  aldermen,  although  making  no  specific  de- 
mands, are  inclined  to  think  that  tolls  should  be 
abolished  within  the  city  limits  on  telephones  which 
are  paying  full  rates  to  the  company.  The  telephone 
company,  on  the  other  hand,  argues  that  the  whole 
igo  square  miles  of  Chicago  is  too  large  a  territory 
to  be  covered  by  the  flat  rate  alone  and  that  tolls 
should  be  charged  against  those  talking  to  outlying 
districts  such  as  Rogers  Park,  Austin,  Englewood, 
etc.,  the  same  as  if  the  conversation  were  carried  on 
between  Chicago  and  Joliet,  the  exchange  in  which 
place  also  belongs  to  the  Chicago  Telephone  Com- 
pany. 

Another  phase  of  the  question,  however,  presents 
itself.  If  the  toll  were  to  be  abolished  for  people 
within  the  district  now  paying  the  full  rate  and 
they  were  enabled  to  talk  to  users  outside  the  dis- 
trict free  of  additional  cost  there  would  soon  be  an 
understanding  that,  in  business  matters  at  least,  the 
person  downtown  would  'Call  up  the  one  in  the  sub- 
urb and  in  this  way  the  usual  toll  accruing  from  the 
suburbs  would  be  cut  off,  resulting  very  probably  in 
a  raise  being  made  on  the  rates  of  the  suburban  tele- 
phones. This  would  naturally  raise  a  disturbance 
in  that  quarter.  So  the  aldermen  are  as  yet  unde- 
cided what  course  to  pursue. 

Another  question  that  has  come  uo  before  the 
council  relates  to  the  abolition  of  all  the  dime  tele- 
phones and  the  substitution  of  nickel  telephones  in 
their  place.  As  in  the  previous  question,  the  council 
seems  to  be  in  favor  of  the  move,  but  has  taken  no 
decided  action. 


The  "Electrophone." 

The  London  Daily  Mail  asserts  that  it  has  made 
a  revolution  in  reporting  by  the  use  of  the  "electro- 
phone." which  seems  to  be  simply  an  adaptation  of 
the  long-distance  telephone.  By  this  means  reporters 
for  the  Mail  were  able  to  hear  in  London  every  word 
of  the  recent  notable  speech  of  Joseph  Chamberlain, 
delivered  in  Birmingham,  113  miles  distant.  The 
speech  was  printed  verbatim  and  the  papers  were 
selling  on  the  street  27  minutes  after  the  speech  was 
concluded.  The  "electrophone"  beat  the  telegraph 
one  hour  and  27  minutes. 

Since  the  foregoing  paragraph  was  put  in  tvpe 
the  following  explanatory  note,  from  the  London 
Electrician  of  November  6th.  has  been  received : 
"The  'electrophone'  is  no  new  invention,  and,  in  fact, 
the  employment  of  a  microphone  for  the  purpose  of 
trasmitting  music  and  public  speech  through  tele- 
phone lines  dates  back  to  the  earliest  days  of  teleph- 
ony. Yet  it  is  only  recently  that  it  has  been  employed 
for  commercial  purposes  to  replace  the  telegraph 
for  transmitting  newspaper  reports  of  soeeches.  A 
demonstration  of  the  practical  manner  in  which  it 
may  be  anplied  for  this  purpose  was  ffiven  by  the 
Fvening  News  on  Wednesday  night.  Mr.  Chamber- 
lain spoke  at  Birmingham  for  nearly  two  hours,  and 
concluded  his  speech  at  10:05  P.  m.  At  io:,-?2  p.  m. 
an  edition  of  the  Evening  News  was  issued  in  Lon- 
don with  a  verbatim  report  of  the  speech.  Headgear 
receivers  were  worn  by  the  .reporters  sitting  in  the 
Evening  News  office.  All  the  arrangements  made 
by  the  Postoffice  and  the  National  Telephone  Com- 
pany worked  without  a  hitch." 


In  order  to  increase  its  number  of  residence  sub- 
scribers and  utilize  its  new  and  complete  cable  sys- 
tem the  mannofpnicnt  of  the  Central  New  York  Tele- 
phone and  Telegraph  Company  annoimces  thnt  it 
has  decided  on  a  big  reduction  in  rates  in  Utica, 
N.  v.,  and  the  measured  or  limited  service  for  resi- 
dences will  be  abolished.  Special  residence  lines  will 
be  reduced  from  $45  to  $33  and  duplex  lines  from 
$33  to  $18.  The  competitor  in  the  field  is  the  Home 
Telephone  Company. 


Cumberland  Officials  in  Convention. 

Evansville,  Ind.,  Nov.  12. — The  annual  meeting 
of  the  managers,  special  agents  and  representatives 
in  the  Evansville  district  of  the  Cumberland  Tele- 
phone and  Telegraph  Company  was  held  in  this  city 
to-day.  Leland  Hume,  assistant  general  manager, 
called  the  meeting  to  order  and  explained  the  object 
of  the  gathering.  Among  other  things  he  criticized 
the  electrical  journals,  which,  he  said,  for  selfish  rea- 
sons, exploited  the  development  of  the  so-called  In- 
dependent companies,  and  said  verv  little  in  favor 
of  the  Bell  companies.  He  charged  some  of  the 
electrical  journals  with  being  rather  "shy"  on  truth, 
but  he  expected  the  plain  facts  to  be  told  at  the 
■meeting  he  was  addressing — the  truth  in  all  of  its 
wholesomeness. 

A  paper  prepared  by  Superintendent  Powell  of 
New  Orleans  was  read.  This  paper  treated  of  the 
situation  in  Mississippi  and  Louisiana,  and  in  it 
were  cited  numerous  instances  of  the  alleged  failure 
of  Independent  telephone  companies   in  those  states. 

The  reports  of  the  managers  upon  the  situations 
in  their  exchanges  were  then  commenced.  J.  W. 
Thomas  of  Princeton,  Ind.,  said  that  the  Cumberland 
had  a  great  many  more  subscribers  than  the  oppo- 
sition ;  that  the  opposition  had  on  its  party  lines 
from  five  to  20  telephones,  and  that  the  service  was 
quite  unsatisfactory  as  compared  to  the  service  of 
the  Cumberland. 

Jesse  White  of  Enfield,  111.  called  attention  to 
the  thorough  development  of  his  district  and  said 
that  there  was  no  competition,  although  frequent 
attempts  had  been  made  to  induce  the  people  to  build 
an  Independent  plant.  Other  managers  were  called 
on  during  the  session  and  made  similar  reports. 

Mr.  Hume  made  the  principal  address  at  the  night 
session  and  complimented  the  managers  present  on 
the  interest  taken,  and  said  it  was  very  appropriate 
to  hold  this  convention  in  Evansville,  the  birthplace 
of  the  Cumberland  company.  He  said  that  there  is 
not  a  town  or  crossroad  in  the  entire  Evansville  dis- 
trict that  the  Cumberland  does  not  reach.  He  de- 
clared that  his  company  operates  in  Southern  In- 
diana 10.650  telephones  against  4,250  of  the  oppo- 
sition. He  charged  the  telephone  promoter  as  being 
responsible  for  all  the  telephone  friction.  He  also 
asserted  that  there  is  scarcely  an  Independent  tele- 
phone company  operating  in  the  Cumberland  sys- 
tem's district  that  is  not  trying  to  sell  its  property 
10  the  Cumberland  company.  Some  have  made 
repeated  efforts  to  do  so,  he  said. 

C.  L.  Myers,  special  agent  of  the  company,  spoke 
upon  "The  Methods  of  Opposition."  Mr.  Jones  of 
Evansville  followed  on  the  subject  of  "How  to  Get 
Business." 

•  The  convention  was  well  attended  and  the 
proceedings  interesting.  Some  of  the  more  prom- 
inent officials  present  were  Superintendents  C.  M. 
Katterjohn  of  Evansville,  W.  K.  Boardman  of  Lex- 
ington. K.  L.  Webb  of  Louisville,  C.  E.  Retter  of 
Nashville,  and  Special  Agents  C.  L.  Myers,  C  S 
McCulIoch,  E.  D.  Reynolds.  H.  G.  Backman.  C.  P. 
Nowland,  H.  F.  LeRoy,  G.  C.  Morgan.  J.  W. 
Thomas,  W.  H.  Edwards,  B.  C.  Mitchell,  W.  H 
Bratton  and  J.  H.   Settle. 

During  the  convention  no  mention  was  made  of 
the  litigation  between  the  company  and  the  city  of 
Evansville.  and  from  all  appearances  the  Cumber- 
land is  making  preparations  to  do  business  at  the  old 
stand  for  a  long  time.  F. 


Telephone  Extensions  in  Southern 
California. 

The  Home  Telephone  Company  of  Los  Angeles, 
Cal.,  has  completed  its  new  exchange  building  at 
the  corner  of  French  and  Fourth  Streets  in  Santa 
Ana,  Cal.,  and  active  work  has  been  commenced 
on  the  installation  of  the  apparatus.  It  is  announced 
by  W.  L.  Porterfield,  the  general  manager  of  the 
company,  that  W.  I.  Lisenby  has  been  appointed 
local  manager  at  Santa  Ana.  Mr.  Lisenby  is  on 
the  ground  now  supervising  the  installation  of  the 
apparatus,  and  when  this  is  completed  he  will  as- 
sume charge  of  the  business.  The  superintendent 
of  the  Home  company,  accompanied  by  Architect 
Train  of  Los  Angeles,  .has  also  inspected  the  site  for 
the  new  telephone  building  to  be  erected  at  Santa 
Barbara.  The  building  will  be  of  the  old  Mission 
type  and  will  be  a  model  of  convenience,  with  mod- 
ern telephone  equipment,  as  well  as  many  comforts 
for  the  girls  employed  at  the  switchboards. 


NEW  COMPANIES. 


The  Perry  and  Otto  Telephone  Company  has  been 
organized  for  the  purpose  of  establishing  a  tele- 
phone system  at  Otto,  Texas.  T.  J.  Smith  is  one  of 
the   incorporators. 

John  Collins  and  others  propose  to  install  a  tele- 
phone system  at  Rockhouse,  Ky.  For  this  purpose 
he  has  organized  the  Rockhouse  Telephone  Company, 
with  a  capital  of  $g,ooo. 

The  Eminence  Telephone  Company  of  Eminence, 
Ky.,  has  been  incorporated  with  a  capital  stock  of 
$25,000.  Lines  connecting  Newcastle  and  some  other 
towns   with   Eminence  will  be  constructed. 
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Indiana  Telephone  Items. 

The  Independent  telephone  has  at  last  been 
estabhshed  in  every  county  in  the  state  and  in  every 
county  seat  except  two,  and  will  ultimately  gain 
admission  there. 

It  is  reported  that  the  Tipton  Telephone  Company 
was  sold  last  week  to  the  Delaware  and  Madison 
County  Telephone  Company.  The  local  service  at 
Tipton  has  not  been  satisfactory,  it  is  asserted,  and 
the  purchasing  company  proposes  to  rebuild  the  sys- 
tem and  install  an  automatic  switchboard  and  other- 
wise improve  the  service.  The  local  company  was 
composed  of  Tipton  people  with  only  a  limited 
amount  of   capital. 

The  local  manager  of  the  Central  Union  Telephone 
Company  at  Indianapolis  is  making  an  effort  to  re- 
establish Bell  telephones  in  the  offices  at  the  Stock- 
yards. He  has  agreed  to  make  a  low  rate  and  ftir- 
nish  an  operator  for  an  Independent  long-distance 
station  in  the  stockyards  building.  The  Independent 
company  has  had  a  monopoly  of  the  stockyards  busi- 
ness  for  several  years. 

Tliere  is  a  telephone  war  at  Clay  City  between  the 
local  exchange,  in  operation  for  the  last  five  years, 
and  the  farmers'  line,  put  in  operation  within  the 
last  year.  The  Town  Council  having  refused  the 
farmers'  organization  a  franchise  permitting  entrance 
inside  the  corporate  limits,  an  arrangement  was 
entered  into  between  the  management  of  the  two 
systems  by  the  consent  and  co-operation  of  the  Town 
Council,  for  a  mutual  service,  patrons  to  have  the 
benefit  of  both  lines.  Recently  tlie  farmers'  corpora- 
tion proceeded  to  erect  lines  within  the  city  limits, 
causing  a  rupture  between  the  two  companies  and 
the  temporary-  disconnection  of  the  systems,  to  the 
detriment  of  the  town  and  surroundings.  Now  the 
Town  Council  has  formally  notified  the  management 
of  the  farmers'  line  that  the  order  declining  to  grant 
the  franchise  must  be  inviolably  observed,  and  serv- 
ice already  established  inside  the  corporate  limits 
must  be  removed.     Litigation  is  sure  to  follow. 

"The  rural  telephone  is  quite  a  factor  concerning 
current  prices  of  produce.''  says  an  Indiana  huckster. 
"When  we  draw  our  wagons  up  to  a  farmer's  gate 
he  does  not  depend  on  us  to  quote  prices  of  eggs, 
butter,  chickens,  etc.  He  goes  to  his  telephone,  calls 
up  the  city  grocer,  and  learns  the  prices.  Some  years 
ago  this  was  impossible,  and  the  farmer  sold  at  our 
prices.     There   is   no   necessity  of   doing  it  now." 


Ohio  Telephone  Notes. 

Suit  has  been  filed  in  the  Supreme  Court  of  Ohio 
at  Columbus  to  test  the  right  of  the  Toledo  Home 
Telephone  Company  to  charge  rates  in  excess  of  the 
amount  fixed  in  its  franchise. 

The  Cincinnati  Council  Committee  on  Telephones 
has  asked  for  more  time  before  acting  on  the  appli- 
cation for  a  franchise  made  by  the  Queen  City  Tele- 
phone Company.  The  committee  has  asked  for  a 
full  statement  from  the  company  as  to  its  rates, 
nature  of  its  contract  with  subscribers,  list  of  stock- 
holders and  financial  standing  of  the  company. 

The  Crooksville  Telephone  Company  has  been  in- 
corporated with  a  capital  of  $10,000  by  J.  B.  Rhodes, 
J.  C.  Moore,  Thomas  F.  Wilson  and  S.  M.  Winn. 
The  company  will  build  telephone  lines  connecting 
Newark,  Athens,  Logan,  Lancaster,  Marietta,  Zanes- 
ville  and  New  Lexington. 

A  new  telephone  line  is  being  built  in  Holmes 
Township  by  the  Bucyrus  Telephone  Company.  It 
will  give  service  through  a  rural  district  extending 
from  Bucyrus  to  Wingert's  Corners. 

The  Toledo  Home  Telephone  Company's  switch- 
board is  now  almost  filled,  more  than  6,000  telephones 
being  connected  to  it.  An  extension  is  being  made 
which  wmII  increase  the  capacity  to  7,500  telephones. 
This  number  applies  to  direct  lines  only.  There  are 
many  party  lines  and  private  exchanges  which  are 
not  reckoned  in  these  figures.  General  Manager 
Hamblin  says  that  many  applications  are  coming 
in.  which  indicate  that  the  enlarged  board  will  be 
filled  by  next  spring.  The  cable  capacity  is  now  fully 
taxed. 

The  Columbiana  County  Telephone  Company  has 
raised  its  rates  in  Salem,  where  it  has  about  3.000 
telephones.  This  was  met  by  opposition  from  Salem 
citizens  and  about  100  of  them  banded  together  to 
fight  the  raise.  The  company  threatened  to  with- 
draw from  the  city  and  leave  it  to  the  mercy  of  the 
Bell  people,  w-ho  have  only  about  1,400  telephones. 
This  news  influenced  some  of  the  opponents  and  the 
new   rate   will   be   established. 

.■Xt  Lima  another  switchboard  has  been  installed 
and  during  the  last  three  months  600  telephones  have 
been  added.  The  present  indication  is  that  600  more 
will  be  installed  soon.  .\t  Canton  700  telephones 
have  been  put  in  during  the  last  90  days  and  100  in 
Massillon  during  the  last  month.  H. 

Southeastern  Telephone  Developments. 

The  .\merican  Telephone  and  Telegraph  Company 
is  endeavoring  to  interest  the  railroads  of  the  South 
in  a  new  device  for  telegraphing  and  telephoning 
over  the  same  wires.  P.  W.  Miller,  who  is  conduct- 
ing experiments  for  the  benefit  of  the  roads,  is  san- 
guine as  to  the  success  of  the  plant. 

.An  effort  is  being  made  to  have  a  system  of  50 
protected  telephones  installed  in  Birmingham,  Ala.. 
for  the  use  of  the  police  force. 

The  Asheville  (N.  C.)  Telephone  and  Telegraph 
Company,  a  merger  of  the  Independent  into  the  Bell 


system,  has  been  chartered  by  the  state  with  a  capital 
of  $200,000  authorized.  C.  R.  Craig  and  others  are 
interested. 

An  ordinance  has  been  passed  by  the  city  of  Man- 
chester, Va.,  authorizing  the  transfer  of  the  plant 
of  the  Southside  Telephone  Company  to  the  Bell 
company. 

The  Farmers'  Telephone  Company  has  been  or- 
ganized in  Howard  County,  Mo.,  to  build  a  system 
between  a  number  of  farms.  Asa  Thompson  is  pres- 
ident of  the  company. 

The  Bell  Telephone  Company  has  created  the  office 
of  district  inspector  in  North  and  South  Carolina,  on 
account  of  the  increase  in  the  volume  of  business. 
H.  M'cA.  Rose  has  been  appointed  to  the  position, 
with  headquarters  at  Charlotte,   N.   C. 

It  is  rumored  that  the  several  telephone  companies 
of  Raleigh,  N.  C,  will  be  absorbed  by  the  Bell  Tele- 
phone  Company. 

It  is  announced  that  two  additional  copper-metal- 
lic-circuit telephone  lines  will  be  strung  between 
Salma.  N,  C,  and  Spartansburg,  S.  C,  by  the  South- 
ern Bell  Telephone  Company.  L. 


EXTENSIONS   AND    IMPROVEMENTS. 

The  Rocky  Mountain  Bell  Telephone  Company 
will  extend  its  long-distance  lines  from  Jackson, 
Mont.,  to   Wisdom,   via   Polaris. 

E,  T.  I  jams  of  Safford,  Ariz.,  is  looking  over  the 
country  around  Tucson,  Ariz.,  with  a  view  to  estab- 
lishing a  telephone  line  connecting  Bisbee,  Tomb- 
stone, Fairbank  and  Benson. 

The  supervisors  of  San  Bernardino  County,  Cal., 
have  granted  the  Dale  Telephone  Company  a  fran- 
chise to  construct  and  operate  a  telephone  line  be- 
t\ven  Dale  and  Amboy,  Cal. 


Telephone   News  from   the    Northwest. 

The  Co-operative  Telephone  Company  of  Canton, 
S.  D.,  will  extend  lines  to  Fairview,  S.  D. 

Richard  Yearneau  has  sold  the  local  telephone  ex- 
change at  Clark,  S.  D.,  to  the  Dakota  Central  Tele- 
phone Company  of  Aberdeen,  S.  Dl 

The  Home  Telephone  Company,  at  Washburn, 
Wis.,  has  begun  operating  its  new  exchange,  just 
completed.  The  Bell  interests  there  are  refusing  to 
take  out  instruments  as  ordered,  and  subscribers  are 
taking  them  out  of  their  own  accord,  it  is  asserted. 

The  La  Crosse  (Wis.)  Telephone  Company  has 
completed  work  on  the  new  cable  to  the  North  Side. 
Improvements   costing  $10,000  have  been  made. 

"The  Duluth  Telephone  Company  is  extending  a 
long-distance  line  from  Hibbing,  Minn.,  to  Nash- 
wauk.  The  line  is  to  be  continued  to  Grand  Rapids, 
Minn.,  in  the  spring. 

An  automatic  telephone  system  is  being  installed 
for   Lake   Benton,    Minn. 

K.  K.  Peterson,  J.  C.  Serkland  and  O.  H.  Ekeren 
seek  a  franchise  at  Rothsay,  Minn.,  for  a  local  tele- 
phone exchange. 

The  Great  Western  Telephone  Company  has  in- 
stalled a  new  switchboard  at  Lisbon,  N.  D. 

The  Boone  County  Telephone  Company  will  install 
an  automatic  telephone  system  at  Boone,  Iowa.  A 
test  will  be  made  of  the  new  system,  and,  if  satis- 
factory, it   will  be  used  extensively  by  the  company. 

■The  Wayland  (Iowa;  Telephone  Company  has 
amended  its  articles  of  incorporation  increasing  its 
capital  stock  to  $12,000. 

The  Sioux  City  (Iowa)  Telephone  Company  has 
incorporated  with  a  capital  of  $750,000.  The  in- 
corporators are  T.  A.  Thompson,  William  Milchrist 
and  E.  M.  Rice. 

The  farmers  of  Colfax  Township,  near  Pocahontas, 
Iowa,  are  talkin.g  of  building  a  mutual  telephone  line. 

Tlie  Ogden  (Iowa)  Telephone  Company's  system 
has  been  purchased  by  the  Boone  County  Telephone 
Company  of   Boone,   Iowa. 

The  United  States  Telephone  Company  has  prom- 
ised to  improve  the  service  at  Waterloo,  Iowa,  at 
once.  It  is  probable  that  a  new  automatic  system 
will  be  installed.  R. 


Rural  Telephones  a  Menace  to  Country 
Grain  Elevators. 

It  is  said  that  the  encroachment  of  modern  facili- 
ties on  older  methods  of  doing  business  is  strikingly 
exemplified  in  North  Dakota  this  fall.  These  days 
of  private  telephones  and  tele.graph  lines  to  every 
station  and  almost  every  big  farm  throughout  the 
state  have  brought  the  farmers  into  touch  with  the 
terminal  grain  markets  of  Duluth  and  Minneapolis 
in  such  a  way  as  to  prevent  the  country  elevator 
lines  making  profits  by  advance  information. 

Often  the  changes  in  quotations  at  either  Duluth 
or  Minneapolis  are  in  the  hands  of  farmers  at  their 
homes  within  10  or  20  minutes  after  they  have  been 
made,  and  in  some  cases  elevator  companies  having 
countrj'-line  houses  have  found  it  very  difficult  to 
keep  even  with  the  farmer.  A  farmer  will  store  his 
grain  in  the  country  house  nearest  his  farm,  and 
as  long  as  prices  advance  or  remain  stationary  he  will 
let  it  stay  there,  taking  a  storage  ticket,  which  he 
leaves  with  a  friend  in  town  or  at  the  bank.  Being 
in  such  close  touch  with  the  terminal  markets  by 
telephone,  he  knows  at  once  of  any  change  in  price, 
and  if  it  is  a  decline,  he  at  once  telephones  to  the 
bank  or  his  agent  to  sell  at  the  old  price,  and  this 
is  done  so  quickly  that  the  sale  is  often  made  before 
the  country  elevator  has  received  word  by  wire  from 
Duluth  to  make  a  change  in  quotations.  In  that 
case  the  elevator  line  is  out  the  difference  in  price, 
as  it  has  to  sell  its  grain  on  the  terminal  market  at 
once. 


A  telephone-directory  company  is  compiling  a  new 
and  complete  telephone  directory  for  Qiicago  which 
will  contain  the  names  of  nearly  all  persons  in  Chi- 
cago having  telephones  or  access  to  them.  A  novel 
"midnight"  or  "emergency"  directory  is  also  being 
prepared.  It  will  contain  a  list  of  all  drug  stores, 
livery  stables,  doctors,  police  stations,  and  other 
places  and  persons  that  may  be  reached  by  telephone 
any  time  during  the  night. 


TELEPHONE  MEN. 


George  E.  Bernecker,  manager  of  the  office  of  the 
Cumberland  Telephone  and  Telegraph  Company  at 
Jeffersonville,  Ind.,  has  been  made  manager  of  the 
New  Albany  business  also.  Horace  Gooch,  who  has 
been  manager  of  the  New  Albany  office  for  some 
time,  has  resigned  and  will  go  to  Te.xas  to  manage  a 
private  system. 

Charles  F.  Speed  has  resigned  his  position  with 
the  American  Electric  Telephone  Company  of  Chi- 
cago to  assume  full  charge  of  the  local  telephone 
exchange  at  Ann  Arbor,  Mich.  Mr.  Speed  made 
many  friends  among  telephone  men  while  with  the 
American  company,  who  will  extend  their  best  wishes 
for  his  success  in  exchange  operation. 

W.  F.  Crossley,  who  for  the  last  three  years  has 
been  general  manager  of  the  Columbiana  County 
(Ohio)  Telephone  Company,  was  recently  appointed 
general  manager  of  the  Youngstown  Telephone  Com- 
pany. He  will  retain  supervision  of  the  Columbiana 
company,  as  the  Federal  Telephone  Company  has 
made  one  district  of  the  two  systems  and  placed 
them  under  one  management. 


GENERAL  TELEPHONE  NEWS. 

The  new  local  telephone  exchange  at  South  Lyons, 
Mich.,  has  gone  into  operation.  The  company  has 
about  50  village  subscribers  and  seven  or  eight  miles 
of  lines,   extending  north  and  south  of  the  town. 

The  Prosser  (Wash.)  Telephone  Company  is  ne- 
gotiating with  the  Pacific  States  Telephone  Com- 
pany for  the  control  of  the  local  business,  the  Pacific 
States  company  to  furnish  the  long-distance  service. 

The  Luna  Telephone  and  Improvement  Company 
has  been  incorporated  at  Silver  City,  N.  M.,  with 
Dewing  as  the  principal  place  of  business.  S.  Lin- 
daner,  N.  A.  Eolich  and  others  are  at  the  head  of 
the  project. 

Charters  have  recently  been  granted  to  the  follow- 
ing-named Kansas  telephone  companies :  Albion 
Telephone  Company,  Albion,  capital  $1,000:  Farmers' 
Telephone  Company,  Hamlin,  capital  $5,000;  Linn 
Rural    Telephone    Company,   Linn,   capital    $5,000. 

The  Valley  Telephone  Company  of  Saginaw^  Mich., 
has  declared  a  quarterly  dividend  of  two  per  cent, 
making  the  twentieth  dividend  paid  by  the  com- 
pany. The  company  started  in  business  in  1S98,  and 
recently  sold  $50,000  of  stock  at  par  from  its  treas- 
ury,  the   money  being  used   in   extensions. 

Preparations  for  the  next  convention  of  the  Inter- 
state Independent  Telephone  Association,  which  will 
l^e  held  in  Chicago  on  December  8th  to  loth,  are 
gradually  being  perfected,  and  indications  already 
point  to  a  most  successful  meeting.  Secretary  E.  M. 
Coleman  of  Louisville,  Ky.,  asserts  that  an  excellent 
programme   is  assured. 

James  E.  Keelyn,  who  has  organized  Independent 
telephone  companies  in  Waukegan,  111. ;  Racine  and 
Kenosha,  Wis.,  is  reported  as  organizing  a  similar 
company  in  Evanston,  111.,  to  compete  with  the  Chi- 
cago Telephone  Company.  The.  new  company,  it  is 
said,  has  already  sought  Chicago  connection  with  the 
Illinois   Telephone   and   Telegraph   Company. 

The  telegraph  lines  of  the  Denver  and  Rio  Grande 
railroad  have  been  arranged  for  both  telegraph  and 
telephone  service,  the  same  wires  now  in  use  con- 
veying telegraph  and  telephone  messages  simul- 
taneously. The  adaptation  was  the  work  of  Super- 
intendent W.  D.  Glardon  of  the  railway  company's 
telegraph  service.  Under  the  new  system  the  des- 
patchers  will  be  able  to  secure  almost  instant  com- 
munication with  any  siding  on  the  road. 

President  Wheeler  of  the  Chicago  Telephone  Com- 
pany, in  a  talk  before  a  society  of  young  people 
in  a  Chicago  church,  is  reported  to  have  said  that 
it  is  difficult  to  keep  good  telephone  operators  be- 
cause the  girls  are  bright  and  attractive  and  get 
married  young.  He  added :  "The  best  operators 
are  Irish-Americans.  For  combined  quickness  and 
alertness  of  hand  and  mind  required  to  make  a  su- 
perior operator,  a  mixture  of  Irish  and  American 
blood   seems  the  best." 

Otto  F.  Schiller  of  San  Francisco  suggests  a  sys- 
tem of  telephones  to  be  used  at  the  Pythian  camp, 
which  will  be  located  at  Louisville,  Ky.,  next  August. 
He  suggests  that  10  magneto  lines  be  installed,  each 
connecting  with  to  different  tents  or  headquarters. 
Mr.  Schiller  thinks  that  such  a  system  would  prove 
a  decided  convenience  in  a  large  camp  of  that  kind, 
as  all  the  headquarters  tents  could  be  connected,  and 
arrangements  could  thus  be  made  without  the  neces- 
sity of  visiting  the  central  headquarters  so  often. 
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Thomson  Induction  Motor  Litigation. 

Judge  Thompson  of  the  United  States  Circuit 
Court  of  the  Southern  District  of  Ohio,  on  November 
2d,  filed  his  opinion  in  favor  of  the  Thomson-Hous- 
ton Electric  Company,  complainant,  in  the  suit 
brought  to  enjoin  the  infringement  of  letters  patent 
Nos.  363,186,  399,Soi  and  428,650,  in  which  the  Day- 
ton Fan  and  Motor  Company  and  E.  O.  Waymire 
were  defendants. 

The  court  finds  that  the  device  of  the  defendant 
is  an  alternating-current  electric  motor  of  the  induc- 
tion type.  It  has  a  coil  carrying  an  alternating  elec- 
tric current,  a  closed-circuit  conductor  of  copper,  or, 
rather,  a  series  of  such  conductors ;  an  inductive 
agent  of  alternately  opposite  polarity  acting  on  such 
conductor,  the  conductor  being  movable  rotatably ; 
and  these  are  means  for  producing  induced  circtiits 
of  rapid  alternations,  whose  self-induction  will  cause 
them  to  be  carried  over  to  the  phase  of  active  re- 
pulsion bi'  the  inductor. 

After  reviewing  the  claims  and  defendants'  brief 
at  length,  Judge  Thompson  says,  in  part:  "There 
can  be  no  classification  of  inductive  motors,  such  as 
is  suggested  by  counsel  for  the  defendant,  which 
would  relieve  the  defendant  from  liability  for  the 
infringement  of  these  claims. 

"The  characteristic  and  essential  features  of  the 
Thomson  and  Wightman  invention  are  the  overlap- 
ping or  superposition  of  the  two  coils  on  the  same 
magnet  and  the  compound  simultaneous  action  of  the 
fluxes  upon  the  armature,  as  distinguished  from  the 
winding  of  the  coils  on  separate  pole-pieces  and  the 
individual  and  independent  action  of  the  fluxes  in 
the  Tesla  devices.  The  Thomson  and  Wightman 
method  is  used  in  the  defendants'  device,  and  they 
thereby  secure  a  material  advantage  by  being  able 
to  employ  all  the  poles  after  the  green  circuit  is 
cut  out,  whereas,  if  they  followed  the  Tesla  method 
they  would  be  able  to  employ  but  one-half  of  the 
poles.  The  defendants'  device  employs  the  Tesla 
field  of  rotating  polarity,  or  the  equivalent  thereof, 
but  uses  the  Thomson  and  Wightman  method  of 
obtaining  it,  and  the  defendants  thereby  secure  a  ma- 
terial advantage  not  known  to  the  Tesla  method,  and 
cannot  escape  liability  for  the  infringement,  upon  the 
ground  that  they  have  heretofore  bem  held  liable 
for  the  infringement  of  the  Tesla  patents.  The  sec- 
ond Thomson  patent  is  for  an  improvement  upon 
the  Thomson  and  Wightman  invention,  wdiicli  con- 
sists, essentially,  in  applying  an  induction  modifier 
or  retarder,  to  a  part  of  the  field  of  induction  lying 
to  one  side  of  the  general  magnetic  axis  of  the  in- 
ductor. 

"The  defendants  seek  to  distinguish  the  method  of 
their  device  from  that  of  the  Thomson 'and  Wight- 
man  and  the  second  Thomson  patents,  upon  the 
ground  that  the  current  in  the  green  coils  is  not  in- 
duced by  the  current  flowing  in  the  blue  coils,  but 
is  derived  from  that  current  by  the  Tesla  method, 
whereas,  in  the  device  of  the  Thomson  and  Wight- 
man  and  the  second  Thomson  patents,  the  current 
in  the  modifying  coil  is  induced  by  the  primar}-  cur- 
rent from  the  generator.  This  method  of  supplying 
the  current  for  the  modifier,  however,  is  not  an  essen- 
tial feature  of  the  invention  of  Thomson  aiid  Wight- 
man  and  the  second  Thomson  patents.  The  inven- 
tions covered  by  these  patents  assume  the  presence 
of  the  current  in  the  modifier,  through  some  or  any 
of  the  then  well-known  methods  of  supplying  it,  and 
the  choice  of  one.  rather  than  another,  will  neither 
add  to  nor  detract  from  the  invention.  The  meth- 
ods by  induction  and  by  derivation  were  then  known 
to  the  art  and  the  inventors  were  free  to  choose 
either  one. 

"A  decree  will  be  entered  for  the  complainant,  as 
prayed  in  the  bill." 


Copper  Castings. 

In  many  cases  the  use  of  copper  castings  in  the 
making  of  electrical  apparatus  is  not  only  more  de- 
sirable than  that  of  rolled  copper,  but  in  some  in- 
stances almost  indispensable.     The  J.   Lang  Electric 


International  Electrical  Congress. 

Those  who  have  in  charge  the  plans  for  the  In- 
ternational Electrical  Congress  to  be  held  at  the  St. 
Louis  Exposition  on  September  12-17,  1904,  report 
that  preparations  are  proceeding  apace.  The  follow- 
ing appointments  have  been  made  by  Professor 
Elihu  Thomson^  president  of  the  committee  of  or- 
ganization of  the  congress,  for  the  officers  of  the 
various  sections : 


in -a 

Subject. 

Chairman. 

Secretary. 

A 

General  Theory 

Prof.  E.  L.  Nichols, 

Prof.  H.  T.  Barnes, 

[Mathematical    and 

Cornell    University 

McGill  University 

Experimental) 

P. 

General  Applica- 

Dr. C.P.  Steinmetz, 

Prof.  Samuel  Sheldon 

tions 

Schenectady.  N.  Y. 

Poly.  Inst.,  Brooklyn 

r. 

Electrochemistry 

Prof.  H.  S.Carhart, 

Carl  Hennt!. 

University  of  Mich. 

Philadelphia 

T> 

Electric   Power 

Chas.  F.  Scott, 

Dr.  Louis  Bell, 

Transmission 

Pittsburg 

■  Boston 

F, 

Electric  Lii;ht  and 

J.  W.  Lieb.  Jr.. 

Gano  S.  Dunn, 

Distribution 

New  York 

Ampere,  N.  J. 

I^- 

Electric  Transpor- 

Dr, Louis   Duncan. 

A.  H.  Armstrong, 

tation 

Massachusetts 
Institute  of  Tech- 
nology.   Boston 

Schenectady,  N.  Y. 

r. 

Electric  Communi- 

F. W.  Jones, 

B.  Gherardi.  Jr., 

cation 

New  YorU 

New  York 

H 

Electrotherapeu- 

W. J.  Morton. 

W.  J.  Jenks. 

tics     . 

New  York 

New  York 

The  section  ofiicers  will  have  charge  of  the  pro- 
ceedings of  the  congress  at  St.  Louis  in  their  respect- 
ive sections. 

Invitations  to  join  the  congress  are  steadily  being 
issued  to  persons  interested  in  electricity.  Over 
6,000  such  circular  letters  of  invitation  will  be  sent 
out  in  the  United  States  and  a  similar  number  to 
foreign  countries.  INIost  of  the  circulars  are  being 
directed  to  members  of  electrical  industries,  socie- 
ties, and  scientific  institutions.  Joining  the  congress 
will  entitle  the  member  to  attend  the  various  func- 
tions at  St.  Louis  and  also  to  receive  a  copy  of  the 
subsequent  transactions.  It  is  expected  that  nrany 
will  join  the  congress  who  cannot  e:tpect  to  attend 
the  sessions  in  St.  Louis  merely  to  receive  the  sub- 
sequently printed  transactions.  The  transactions  are 
expected  to  form  a  very  valuable  addition  to  elec- 
trical literature,  both  theoretical  and  practical.  Al- 
ready about  350  Americans  have  joined  the  con- 
gress in  response  to  circulars,  and  only  part  of  the 
circular  catalogue  has  been  covered.  There  is,  con- 
sequently, every  reason  to  expect  a  large  and  repre- 
sentative membership  in  the  congress  both  from  this 
country  and  abroad. 

A  preliminary  programme  of  the  meeting  has  been 
issued.  In  accordance  with  the  present  plan,  mem- 
bers arriving  via  New  York  will  be  enabled  to  reach 
St.  Louis  via  Niagara  Falls  on  Sunday,  September 
nth.  Members  will  also  be  invited  to  attend  the 
dedication  ceremonies  of  the  National  Bureau  of 
Standards  at  Washington.  It  is  hoped  that  arrange- 
ments may  be  completed  wdiereby  the  president  of  the 
United  States  may  then  meet  the  members.  On  the 
morning  of  September  12th,  at  11  o'clock,  a  general 
convocation  of  the  International  Electrical  Congress 
will  be  called.  On  the  four  succeeding  days,  from 
the  13th  to  the  i6th  inclusive,  meetings  of  the  eight 
sections  of  the  congress  will  be  held  simultaneously. 
On  the  final  day,  September  17th,  a  second  general 
convocation  will  be  called.  Members  returning  from 
St.  Louis  to  New  York  may  elect  to  stop  off  at 
Chicago  and  at  Niagara  Falls. 


Philadelphia  Telegraph  Tournament. 

The  recent  telegraph  tournament  in  Philadelphia 
attracted  considerable  attention  and  was  an  entire 
success.  The  principal  event — the  best  all-around- 
operator  contest — consisting  of  sending  and  receiving 
25  messages  and  500  words  of  press  matter,  was  won 
by  W.  M.  Gibson  of  New  York ;  second,  E.  E. 
Bruckner  of  Chicago.  The  winner  of  this  event 
holds  the  Carnegie  medal,  which  must  be  competed 
for  annually.  The  first  prize  is  $300  and  the  second 
$150.     Following   is   a   list   of   the   names    of   other 


COPPER    CASTINGS. 


Company  of  Chicago  has,  it  asserts,  after  many  years 
of  research  and  experimental  work,  succeeded  in 
perfecting  a  process  by  which  copper  castings  can 
he  produced  with  a  conductivity  nearly  as  great 
as  that  of  rolled  copper.  The  company  says  that 
these  castings  are  perfectly  solid,  can  be  furnished 
in  any  size  or  shape,  and  are  of  a  superior  quality. 
The  accompanying  illustration  shows  some  of  the 
copper  castings  as  produced  by  the  company,  which 
are  found  to  be  us'eful  aho\it  the  switchboard. 


Insurance  officials  say  that  the  electrical  ordinance 
just  passed  by  the  Denver  coimcil  is  one  of  the  best 
of  its  kind  in  the  country.  It  was  prepared  by 
John  W.  Minor,  Jr,  in  charge  of  the  underwriters' 
inspection  service. 


prize-winners:  Railroad  operators',  contest — Send- 
ing, L.  G.  Bartley  first,  G.  A.  Cone  second;  receiv- 
ing, J.  H.  Harrison  first,  G.  Hodgson  second.  Ladies' 
contest— Sending,  Miss  K.  N.  Stetson  of  New  York 
first,  Mrs.  B.  V.  Gillesbie  of  Philadelphia  second ; 
receiving,  Mrs.  F.  Feldman  of  New  York  first.  Miss 
L.  M'cKcnna  of  New  York  second.  Old  Timers' 
contest— I.  D.  Maize  of  Philadelphia  first,  E.  P. 
Porter  of  New  York  second.  Phillips  code  con- 
test— Sending  won  by  G.  W.  Conklin  of  New  York; 
receiving,  F.  M.  McClintick  of  Dallas.  Texas,  holder 
of  the  Carnegie  medal  last  year,  first;  C.  W.  M'urray 
second.  Broker  operators'  contest,  won  by  Harvey 
Williams  of  Philadelphia.  Yetman  transmitter  spe- 
cial contest— Sending,  C.  P.  West  of  New  York; 
receiving,  J.  P.  Gallagher  of  New  York.     Champion- 


ship of  America — Harvey  Williams  of  New  York 
first,  G.  W.  Conklin  of  New  York  second.  Receiv- 
ing commercial  messages  on  typewriter  for  30  min- 
utes—J.  P.  Gallagher  of  New  York  first,  H.  V. 
Emanuel  of  Philadelphia  second;  the  winner  received 
S3  messages  in  30  minutes.  The  contest  for  the  silver 
cup  given  by  the  New  York  Consolidated  Stock 
Exchange  was  won  by  G.  W.  Conklin  of  New  Yorlc. 


Ohio  River  Power  Possibilities. 

A  party  of  engineers  and  electric-railway  men  in- 
spected the  Ohio  River  falls,  near  New  Albany, 
Ind.,  last  week.  It  is  proposed  to  utilize  the  falls 
in  the  Ohio  River  for  power  purposes  for  traction, 
electric  lights  and  other  plants  throughout  adjacent 
parts  of  Indiana,  Ohio  and  Kentucky.  The  Widener- 
Elkins  syndicate,  which  controls  the  traction  lines  in 
Indianapolis  and  Cincinnati,  has  been  examining  into 
the  feasibility  of  utilizing  the  Ohio  River  falls  for 
some  time,  and  it  is  reported  to  be  favorable  to  the 
plan.  It  is  necessary,  however,  to  secure  the  consent 
of  the  War  Department,  and  Major  George  McC. 
Derby,  chief  United  States  engineer  for  this  district, 
says  that  he  will  recommend  that  the  improvement 
be  made.  It  is  given  out  that  if  the  final  consent 
of  the  government  is  secured  the  capitalists  behind 
the  scheme  will  expend  at  least  $2,000,000  for  the 
initial  power  plant,  which  will  be  of  sufficient  ca- 
pacity to  furnish  electric  power  and  light  to  cities 
and  traction  lines  within  a  wide  radius. 

A  company  may  be  formed  to  include  directors  of 
all  the  traction  companies  having  terminals  in  In- 
dianapolis, Cincinnati  and  Urbana,  O.  It  is  proposed 
to  place  the  power  house  on  the  Indiana  side  of  the 
river,  just  above  the  government  dam.  It  has  not 
been  disclosed  what  amount  of  power  the  promoters 
expect  to  secure  from  the  Ohio  River.  However, 
it  is  known  that  the  development  Avill  be  on  a  large 
scale.  In  addition  to  citizens  from  New  Albany, 
Jcffersonville  and  Louisville  the  following-named 
persons  were  present  at  the  conference:  Dr.  Louis 
Duncan,  Massachusetts  Institute  of  Technology, 
Boston ;  John  Birkinbine,  Philadelphia,  engineer  rep- 
resenting the  United  Gas  Improvement  Company ; 
W.  K.  Schoepf,  president  Cincinnati  Traction  Com- 
pany; Major  George  McC.  Derby,  United  States  en- 
gineer ;  F.  A.  Joss,  attorney  representing  Indianapo- 
lis Terminal  Traction  Company ;  A.  M.  Barron,  con- 
sulting engineer,  Indianapolis,  and  Benzette  ■  Wil- 
liams, Chicago  engineer  who  drew  the  plans  under 
consideration. 


A  New  York  Cat  Story. 

Many  weird  tales  originate  in  New  York  news- 
paper offices.  But  there  is  always  a  chance  that  any 
story  in  a  New  York  daily  paper  may  be  true,  and 
on  some  of  the  reputable  prints  the  chance  becomes 
a  probability.  As  to  wdiich  class  the  following  yarn 
belongs  the  reader  may  be  the  judge. 

"Can  electric  sparks  from  a  cat's  fur  blow  up  a 
gas  tank?"  is  a  question  presented  by  an  explosion 
to-day  (November  12th)  in  the  cat  and  dog  "dis- 
patch" in  the  shelter  of  the  Society  for  the  Preven- 
tion of  Cruelty  to  Animals.  The  "dispatch,"  which 
is  a  steel  cage  charged  with  gas  from  the  street  main, 
contained  10  or  12  cats  that  had  been  thrown  in  to 
be  asphyxiated,  and  it  blew  up  as  employes  were 
dumping  another  basketful  of  cats  into  it.  Three 
men  were  hurt,  one,  Theorodre  Goodenough.  perhaps 
fatally,  and  all  the  cats  were  killed  more  or  less  sum- 
marily. Goodenough  dumped  three  basketfuls  of  cats 
into  the  "dispatch"  while  companions  held  one  of  the 
covers  up  by  means  of  a  tackle  attached  to  the  glass 
lid.  The  cats  in  these  baskets  were  well  behaved, 
but  basket  No.  4  contained  a  black  cat.  As  soon 
as  this  animal  was  dropped  there  was  a  flash  and 
a  bang,  and  a  showier  of  cats  and  men.  Goodenough 
and  his  companions  were  found  stretched  out  on  the 
floor  in  a  litter  of  fragmentary  cats.  The  ceiling 
of  the  room  in  which  the  "dispatch"'  was,  was  torn 
open  for  se\'eral  feet  and  frescoed  -with  cats.  The 
horses  ran  away  with  the  cat  wagon,  the  cats  in 
the  baskets  remaining  in  the  wagon  yowled  and 
fought,  and  30  dogs  in  the  ''shelter"  raised  a  howl 
that  coidd  be  heard  for  a  block. 

The  only  explanation  offered  is  the  suggestion  that 
the  cats,  in  rubbing  each  other  when  they  were  being 
dumpi?d  into 'the  "dispatch,"  emitted  electric  sparks 
of  sufficient  intensity  to  ignite  the   gas. 


Car-barn  Fire  in  Cleveland. 

1'he  car  barns  of  the  Cleveland  Electric  Railway 
Company,  at  Pearl  Street  and  Holmden  Avenue,  were 
burned  on  the  morning  of  November  l6th,  the  loss 
on  buildings  and  contents  being  estimated  at  $230,000. 
Insurance  was  carried  in  26  companies,  aggregating 
$82,000.  Three  firemen,  James  Scbweda.  Robert 
Reid  and  Robert  Duflfy,  were  caught  under  a  falling 
wall  and  killed.  Three  other  firemen  were  seriously 
injured.  President  Horace  Andrews  said  there  was 
.1  thunderstorm  about  the  time  the  fire  originated,  and 
lightning  may  have  followed  Ihe  wires  and  caused 
the  fire.  Seventy-four  cars  were  destroyed,  many 
of  them  being  almost  new.  The  management  is  busy 
ordering  new  cars  and  arranging  to  take  care  of 
the  patrons. 
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60,000-volt,    llO-mile   Transmission 
Line. 

Tlie  \\'asliiiigton  Water  Power  Company,  Spokane, 
is  about  to  begin  the  commercial  operation  of  its 
iio-niiie  transmission  line,  which  is  one  of  the  long- 
est in  the  Northwest.  In  the  generating  station  two 
j,250-kilowatt,  4,oco-volt,  revolving-field  generators, 
each  direct-connected  to  a  Victor  tnrbinc,  operating 
nnder  a  head  of  70  feet,  have  been  installed.  The 
electric  machinery,  including  generators,  transform- 
ers, switches,  lightning  arresters,  etc.,  was  built  by 
the  General  Electric  Company.  The  switchboards 
are  installed  on  a  gallery  overlooking  the  whole 
power  house  and  all  main  bus  bars  are  in  separate 
pottery  compartments  underneath  the  gallery.  Two 
sets  of  bars  allow  the  city  service  and  the  trans- 
mission system  to  be  separated  when  necessary.  All 
the  generator  switches  are  of  the  motor-operated, 
remote-control  type.  These  switches  operate  so 
promptly  upon  closing  the  relay  switch  on  the  switch- 
board that  no  difficulty  is  encountered  in  synchroniz- 
ing machines.  The  exciter  is  direct-connected  to 
a  separate  waterwheel  without  governor.  A  Lom- 
bard governor  is  installed  to  operate  each  of  the 
larger  generators.  Only  one  of  these  go\'ernors, 
however,  will  be  used  at  a  time,  as  a  practically  con- 
stant gate  opening  on  one  wheel  will  be  used,  allow- 
ing the  governor  on  another  \vheel  to  regulate  for 
the  whole  station. 

Three  water-cooled  transformers  (with  one  spare 
for  emergencies)  step  the  voltage  up  from  4,000  to 
either  45.C00  or  60,000  volts,  depending  upon  connec- 
tions, for  the  long-distance  transmission.  There  are 
no  high-tension  switches  other  than  disconnecting 
switches  installed  between  the  line  and  the  trans- 
former primaries.  Lightning  arresters  are  installed, 
each  single-pole  arrester  being  in  a  separate  brick 
compartment  extending  from  the  lower  floor  -of  the 
building  to  the  high-tension  wires,  which  are  near 
the   roof. 

The  line  is  approximately  no  miles  long  to  the 
farthest  power  user.  A  portion  of  it  runs  throueh 
marshy  or  boggj'  country,  w'here  considerable  trouble 
was  experienced  last  winter  from  ice  forming  around 
the  pole  butt  and  finally  lifting  the  pole  out  of  the 
hole.  This  difficulty  was  overcome  by  putting  hori- 
zontal cross-pieces  on  the  butts  underground.  The 
line  consists  of  three  No.  2  solid  copper  wires,  with 
Locke  insulators  and  iron  pins.  These  pins  are  made 
of  about  three-inch  wrought  iron,  with  cast-iron 
shanks,  for  insertion  in  cross-arm,  and  lead  threads. 

There  are  six  sub-stations,  each  equipped  with 
three-phase,  step-down,  Avater-cooled  transformers, 
varying  in  size  from  lOO-kilowatt  to  750-kilowatt. 
WMth  primary  taps  for  60.COO  or  40,000  volts,' accord- 
ing to  line  pressure.  Each  sub-station  is  equipped 
with  an  automatic  high-tension  oil  switch,  mounted 
in  a  separate  brick  compartment  above  the  panel  and 
connected  between  the  transformer  primary  and  line. 

Tile  power  will  be  used  almost  exclusively  for 
mining  purposes,  the  most  notable  installation  being 
at  the  Standard  and  Hecla  mines,  where  four  Gen- 
eral Electric  300-horsepower  induction  motors  w'ill 
be  u.sed  to  drive  compressors,  hoists,  etc.  One  of 
these  motors  will  be  geared  direct  to  a  hoist.  There 
is  in  the  aggregate  about  800  horsepower  in  syn- 
chronous motors,  w-ith  the  remainder  in  induction 
motors.  The  synchronous  motors  will  be  started 
direct  from  the  line  through  low-voltage  taps  on  the 
transformers. 

The  plant  has  alreadv  been  operated  for  some  time 
at  60.CCO  volts,  but  .with  no  load  at  the  end  of  the 
line,  and  no  defects  have  been  encountered.  The 
plant  will  probably  operate  commercially  within  a 
month. 


CORRESPONDENCE, 


Receiver    for    Lake    Street    Elevated 
Discharged. 

Representatives  of  directors  and  stockholders  of 
the  Lake  Street  Elevated  Railroad  Company,  Chi- 
cago, who  brought  tlie  action  in  the  Circuit  Court 
which  resulted  in  the  appointment  of  the  Equitable 
Trust  Company  as  receiver  for  the  road  have  ap- 
peared before  Judge  Tuthill  and  asked  that  the  order 
for  a  receiver  be  vacated.  This  was  done  and  the 
Equitable  Trust  Company  was  ordered  to  restore 
the  property  to  the  control  of  the  oflRcers  and  di- 
rectors of  the  road.  Upon  the  dismissal  of  the  re- 
ceiver, the  complainants.  James  Bolton  and  Daniel 
F.  Crilly.  gave  to  President  Clarence  A.  Knight  a 
statement  denying  knowledge  of  the  charges  made 
and  complimenting  Mr.  Knight  for  his  ability  in 
eflFecting  a  reorganization. 

The  plan  of  reorganization  of  the  road  was  for- 
mally ratified  and  announced  by  the  securities  com- 
mittee. Under  the  new  agreement  to  be  submitted 
to  securities  holders  the  latter  have  until  December 
15th  to  deposit  their  holdings  with  the  Illinois  Trust 
and  Savings  Bank  as  assenting  to  the  plan  of  re- 
organization, or.  if  thev  already  have  deposited  their 
securities  with  the  bank,  they  can  signify  their  agree- 
ment with  the  plan,  which  is.  in  brief,  a  modification 
of  the  agreement  of  February  4,  too.'!,  under  which 
the  securities  of  the  road  were  deposited  with  the 
Illinois  Trust  and  Savings  Bank  in  aniicip.ation  of 
the  making  of  a  reorganization  plan.  It  provides 
that  holders  of  the  road's  securities  assenting  to  the 
plan  or  depositing  under  it  are  to  allow  the  securities 
committee  to  carry  out  the  plan  and  make  it  effective 
in  the  manner  contemplated  by  the  plan. 


London  Letter. 

London,  No\'ember  7. — The  engineering  standards 
committee,  which  has  just  been  granted  a  sum  of 
$5, coo  by  the  Indian  government,  on  account  of  spe- 
cial services  which  will  save  several  thousand  dollars 
in  connection  with  Indian  railways,  has  just  issued 
the  result  of  its  deliberations  in  connection  with 
the  standardization  of  electrical  pressures  and  fre- 
quencies. .'Vfter  careful  consideration,  it  became  evi- 
dent to  the  sub-committee  which  bad  charge  of  the 
matter,  that  no,  220,  440  and  500  volts  would  best 
meet  general  requirements,  the  problem  being  ap- 
proached from  the  point  of  view  of  those  most  af- 
fected, viz,,  the  users  of  lamps  and  motors  for  power 
purposes.  These  pressures  have  been  adopted  be- 
cause apparatus  built  for  these  standard  pressures 
could  be  utilized  for  pressures  10  per  cent,  above 
or  below  the  suggested  standards  without  any  al- 
teration in  the  castings  or  mechanical  components, 
by  merely  altering  the  windings  and  excitation.  A 
large  number  of  manufacturers  and  consulting  engi- 
neers have  acquiesced  in  these  proposals.  For  in- 
terurban-railway  purposes  600  volts  has  been  decided 
upon,  and  500  volts  for  street  railwa3^s.  The  pre- 
ponderance of  opinion  on  the  committee  favored  25 
and  50  cycles  a  second  as  standard  frequencies,  and 
these  have  been  decided  upon,  the  former  for  large 
power  schemes  and  the  latter  for  mixed  power  and 
lighting  on  town  supply  mains. 

A  report  which  has  just  been  issued  by  the  officials 
of  the  Hammersmith  (London)  Borough  Council 
with  regard  to  street-refuse  destructors  and  electric- 
ity supply  stations,  emphasizes  a  growing  tendency 
against  such  combinations  in  this  country.  Some  in- 
teresting figures  are  given  in  the  report  on  the  ques- 
tion of  cost,  albeit  the  opinion  is  expressed  that  in 
years  to  come,  when  a  more  ideal  destructor  plant 
has  beeij  evolved,  it  will  be  profitable  to  erect  such 
a  plant.  At  Fulham,  another  London  borough  coun- 
cil, the  value  of  the  fuel  saved  by  using  refuse  is 
put  at  $11,300,  but  it  is  estimated  by  the  Fulham 
officials  that  this  would  be  turned  into  a  loss  of 
$i.oco  if  a  proper  amount  was  set  aside  for  the 
depreciation  of  the  special  plant.  It  has  also  been 
ascertained  that  the  capital  of  three  non-destructor 
stations  in  London  is  $400  per  kilowatt,  while  that  of 
three  destructor  stations  is  '$590  per  kilowatt,  and  an 
annual  loss  of  $12,500  is  the  result  of  -working  in 
combination  with  refuse  destructors. 

A  recent  accident  on  the  electric  tramways  on  the 
Isle  of  Thanct  brings  into  prominence  the  question 
of  brakin,g  power  on  such  a  means  of  communication. 
The  official  report  states  that  the  two  cars  which 
came  into  collision  were  fitted  with  hand  brake,  a 
rheostatic  brake  and  a  somewhat  unusual  form  of 
track  brake.  A  general  policy  of  the  Board  of 
Trade  is  to  recommend  the  use  of  slipper  brakes,  and 
on  the  40  cars  of  the  same  company  to  which  these 
have  been  applied  no  accidents  have  occurred.  Some 
difficulty  is  introduced  in  fitting  them  to  the  re- 
maining cars,  on  account  of  the  arrangement  of  the 
wheels — they  are  eight-wheeled  cars — but  the  inspect- 
ing officer  of  the  Board  of  Trade  points  out  that  the 
proljlem  must  be  faced  or  the  cars  thrown  out  of 
service. 

In  my  last  notes  I  stated  that  the  postoffice  au- 
thorities were  going  to  give  a  trial  to  the  De  Forest 
system  of  wireless  telegraphy  between  Dublin  and 
Holyhead.  It  is  now  reported  to  be  the  intention 
of  those  interested  in  this  system  in  Great  Britain 
to  launch  the  British  Empire  De  Forest  'Wireless 
Telegraph  Company.  I  suppose,  however,  that  this 
is   subject  to  the   tests   being   satisfactory. 

At  a  recent  prize  distribution  at  the  Midland  In- 
stitute, Birmingham,  the  American  ambassador  in 
Great  Britain,  Mr.  Choate,  gave  an  interesting  bio- 
grapnical  sketch  of  Franklin  and  his  w^ork,  both  in 
the  cause  of  electricity  and  the  'War  of  Independence. 

The  members  of  the  Royal  Commission  on  Lon- 
don Traffic,  who  have  just  returned  from  their  tour 
in  the  United  States,  are  more  than  pleased  with 
the  treatment  which  has  been  served  out  to  them. 
They  speak  eulogistically  of  the  free  manner  in 
which  the  information  they  required  was  placed  at 
their  disposal. 

The  question  of  the  speed  of  electric  street  cars 
has  been  discussed  with  unusual  fervor  during  the 
last  few  weeks.  It  originated  in  a  summons  against 
the  London  United  Tramways  Company  for  allowing 
its  drivers  to  travel  at  a  greater  speed  than  10  miles 
an  hour.  These  summonses  were  adjourned  several 
times  to  allow  of  tests  to  be  made.  These  tests, 
however,  sliowed  a  maximum  of  12  or  13  miles  an 
hour,  which  it  is  certainly  absurd  to  say  is  excessive 
under  ordinary  conditions.  But  it  all  tends  to  throw 
a  strong  light  upon  exi.sting  legislation,  which  puts 
the  limit  at  10  miles.  This,  however,  is  never  in- 
sisted upon  by  the  police  unless  it  is  dangerous  to 
traffic.  The  result  of  the  summonses  in  question  is 
still  indefinite.  A  conference  has  also  been  held  by 
the  Board  of  Trade  with  regard  to  the  question, 
and  in  view  of  the  fact  that  petitions  are  being 
made  from  the  provinces  for  increased  speeds,  pos- 
sibly some  revision  may  he  looked  forward  to,  which 
will  apply  all  around.  Some  modification  has  al- 
ready been  made  at  Liverpool. 

A  fifth  trunk  telephone  line  is  to  be  installed 
between   London   and   Bristol.  G. 


New  York  Notes. 

New  York,  November  14. — Members  of  the  Amer- 
ican Electrochemical  Society  from  New  York,  at 
the  September  meeting  held  in  Niagara  Falls,  ex- 
pressed themselves  in  favor  of  forming  a  local  sec- 
tion. In  consequence  of  this,  A.  (Von  Isakovics  sent 
out  a  circular  letter  to  all  members  in  New  York 
citj"^  and  vicinity  within  20  miles,  to  attend  a  pre- 
liminary meeting  at  the  Chemists'  Club  for  con- 
sidering the  advisability  of  organizing  a  New  York 
section.  This  meeting  was  held  last  month,  and 
after  some  discussion  the  section  was  formed,  and 
Dr.  C.  A.  Doremus  was  elected  president,  with  A. 
von  Isakovics  secretary.  The  business  of  the  sec- 
tion will  be  conducted  by  an  executive  committee 
of  five  members,  consisting  of  the  chairman  and 
the  secretary,  and  three  members  to  be  appointed 
by  the  chairman.  The  date  of  the  first  meeting 
has  not  yet  been  decided,  but  it  is  probable  that 
Doctor  Doremus  will  describe  the  equipment  of 
the  chemical  laboratories  of  the  new  College  of 
the   City  of  New  York. 

Subsequent  to  the  establishment  of  the  Lamp 
Testing  Bureau  of  the  Association  of  Edison  Illu- 
minating Companies  several  years  ago  there  was 
formed  in  this  city  a  company  for  the  purpose  of 
taking  in  hand  the  work  of  the  bureau  and  also 
for  doing  general  commercial  testing.  This  com- 
pany secured  the  services  of  Dr.  Clayton  H.  Sharp 
as  technical  engineer  and  has  since  been  collecting 
a  large  amount  of  apparatus.  It  has  been  finally 
decided  to  equip  an  adequate  laboratory  for  the 
purpose  of  testing,  and  Doctor  Sharp  was  sent  to 
Europe  to  investigate  the  best  laboratories  there. 
The  building  secured  for  the  new  laboratories  is 
situated  at  Eightieth  Street  and  East  End  Avenue. 
It  consists  of  a  three-story,  fireproof  building,  125 
by  50  feet,  with  an  addition  125  by  32  feet.  This 
building  is  now  being  prepared  to  receive  the  dy- 
namos, storage  batteries,  photometers  and  electrical 
testing  instruments,  which  are  now  contained  in 
the  temporary  laboratory,  together  w'ith  considerable 
additional  equipment  which  is  being  expressly  man- 
ufactured  both   in   this   country  and    in   Europe. 

Some  confusion  has  arisen  due  to  the  similarity 
of  the  names  of  the  Interurban  and  Interborough 
railway  companies,  and  in  consequence  the  Inter- 
urban Street  Railway  Company  of  New  York  will 
change  its  name  to  the  New  York  City  Street  Rail- 
way   Company. 

The  eflort  of  the  Independent  Telephone  Com- 
pany to  obtain  a  writ  of  mandamus  directing  Com- 
missioner Monroe  of  the  Department  of  Water 
Supply,  Gas  and  Electricity  to  grant  its  permits 
to  lay  electric  subways,  and  to  erect  poles  and 
string  wires  throughout  the  city  failed  wdien  Justice 
Clarke,  in  the  Supreme  Court,  heard  the  arguments 
on  the  motion.  The  company  asserted  that  it  had 
a  franchise  to  install  such  a  system  as  its  service 
demanded,  but  the  commissioner  held  tliat  under 
the  charter  of  1S9S  such  franchises  are  restricted, 
and  the  commissioner  given  the  discretion  of  issu- 
ing or  refusing  permits.  Justice  Clarke  sustained 
that  view  and  denied  the  application. 

The  New  York  Times'  new  building  will  be  well 
equipped  in  the  matter  of  elevators.  There  will  be 
five  passenger  and  two  freight  elevators.  These 
will  all  be  of  the  electric  type.  The  passenger  cars 
will  each  have  a  carrying  capacity  of  3,000  pounds 
and  will  be  able  to  travel  at  a  speed  of  500  feet  a 
minute.  One  of  the  freight  elevators  will  be  equipped 
with  a  special  gearing,  by  means  of  which  it  will 
be  enabled  to  handle  the  safes  which  come  into 
the  building.  This  elevator  will  be  capable  of  lifting 
a  safe  weighing  6,000  pounds.  All  the  elevators 
will  be  equipped  with  a  system  of  electric-signaling 
devices,  by  means  of  which  anyone  desiring  to  as- 
cend or  descend  may  indicate  to  every  car  which 
way  he  desires  to  go  by  merely  touching  a  button 
at  the  landing.  If,  for  any  reason,  the  next  car 
arriving  at  that  landing  cannot  stop,  the  following 
car  wdll  get  the  signal,  and  so  on  through  the  series. 

Between  this  time  and'  January  ist  official  announce- 
ment of  the  combination  of  all  the  local  traction 
companies  may  be  made.  The  Metropolitan  share- 
holders will  hold  their  annual  meeting  on  the  first 
Monday  in  Deceml)er,  and  it  is  expected  the  official 
announcement  will  be  made  shortly  after  that  date. 
The  deal  may  include  the  Interborough,  Manhattan, 
Metropolitan,  Brooklyn  Rapid  Transit,  and  prac- 
tically all  the  traction  companies  of  New  York  city. 

Free  lectures  on  chemistry,  physics,  electricity  and 
astronomy  will  be  afforded  as  usual  by  the  Depart- 
ment of  Education  of  the  City  of  New  York  during 
the  coming  year.  All  of  the  lectures  are  illustrated 
by  experiments  or  stereopticon  views,  and  the  ad- 
mission is  entirely  free.  Full  particulars,  with  lists 
of  the  subjects,  dates  and  localities  at  which  the 
lectures  will  be  delivered,  may  be  obtained  by  ad- 
dressing Henry  M.  Leipziger,  Ph.  D.,  supervisor  of 
lectures,  Department  of  Education,  city  of  New  York. 

Mrs.  Nesxie  'V'assini.  40  years  old,  who  lived  until 
four  months  ago  in  an  interior  town  of  Russia  and 
had  never  seen  anything  propelled  by  steam  or  elec- 
tricity, has  become  insane,  according  to  the  daily 
papers,  because  of  the  noise  made  by  elevated  trains 
passing  the  home  of  her  daughter,  with  whom  she 
lived.  She  began  to  complain  a  fortnight  ago,  and 
finally  covered  her  ears  and  screamed  wildly  when 
a  train  passed.  At  last  she  attempted  to  leap  from 
a  window  to  escape  the  tormentor  and  was  taken  to 
a  hospital.  0. 
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Southeastern  Developments. 

Charlotte,  N.  C,  November  14.— The  Birmingham 
Railway,  Light  and  Power  Company  of  Birmingham, 
Ala.,  has  let  the  contract  for  an  addition  to  the  power 
bouse  which  will  cost,  with  equipment,  over  $200,000, 
thus  adding  5,000  horsepower  to  the  present  capacity 
of  9.0CO  horsepower.  The  new  engines  will  cost 
$56,000  and  will  be  furnished  by  the  Birmingham 
Machine  and  Foundry  Company. 

The  entire  plant  of  the  Charlottesville  (Va.)  City 
and  Suburban  Street  Railway  Company  has  been  sold 
at  public  auction  for  $50,000,  the  bondholders  being 
the  only  bidders,  including  R.  H.  Wood  and  others. 
The  deal  includes  the  local  electric  and  lighting 
systems.  The  sale  was  made  subject  to  a  mortgage 
of  the  Piedmont  Construction  Company  and  also  to 
cover   a   lien   on  new   rails. 

The  contract  for  completing  the  underground  fire 
and  pohce  cables  in  Atlanta,  Ga.,  was  awarded  to  the 
Safety  Insulated  Wire  and  Cable  Company  of  New 
York  for  $2,819.  The  Avork  on  the  system  was 
stopped  recently  on  account  of  a  lack  of  funds. 

It  is  reported  that  the  extension  of  the  lines  01 
the  Newport  News  (Va.)  Railway  and  Electric  Com- 
pany to  Yorktown  is  about  to  materialize.  It  is 
proposed  to  use  dummies  at  first,  to  be  followed  by 
electric  power.  H.  P.  Barney  is  superintendent  of 
the  company. 

A  mortgage  has  been  filed  by  the  proposed  Atlanta 
(Ga.)  and  Marietta  Electric  Railway  Company  to 
the  Guaranty  Trust  Company  of  New  York,  to  se- 
cure a  bond  issue  of  $600,000,  to  cover  the  cost  of 
the  projected  electric  line  between  Atlanta  and  Mari- 
etta. 

It  is  stated  definitely  that  the  long-standmg  con- 
troversy between  Frank  Jay  Gould,  first  vice-presi- 
dent of  the  Virginia  Passenger  and  Power  Company 
of  Richmond,  and  George  E.  Fisher,  former  owner 
of  the  property,  involving  over  $1,000,000,  has  been 
settled  bv  mutual  agreement.  It  is  said  that  by  this 
settlemeiit  Mr.  Gould  has  practically  acquired  all  of 
the  stock  formerly  owned  by  Mr.  Fisher.  L. 


Kentucky. 

Louisville,  November  14. — A  rumor  is  current  that 
the  Louisville  and  Southern  Indiana  Traction  Com- 
pany has  arranged  for  a  line  over  the  Kentucky  and 
Indiana  bridge,  which  would  give  a  complete  loop 
through  Louisville,  as  the  Big  Four  bridge  will  also 
be  used.  The  officials  would  not  confirm  the  story, 
but  said  that  negotiations  had  been  in  progress  to 
this  end  in  the  past.  As  complete  service  from  Lou- 
isville to  both  New  Albany  and  Jeffersonville  could 
be  given  by  this  arrangement,  it  is  important  that 
it  be  made,  if  possible. 

Two  new  4,000-horsepower  Allis-Chalmers  ^  ver- 
tical engines  have  been  received  by  the  Louisville 
Railway  Company  and  will  shortly  be  installed  in 
the  power  house,  which  has  been  enlarged  to  ac- 
commodate additional  machinery.  They  will  oper- 
ate two  generators  which  have  just  been  completed 
by  the  Westinghouse  company  and  will  soon  be 
here.  Boilers  have  already  been  installed  -of  suf- 
ficient capacity  to  operate  the  engines.  A  number 
of  transformer  stations  will  be  built,  and  it  is  be- 
lieved that  the  system  will  in  the  future  be  in  better 
shape  than  ever.  Up  to  this  time  direct  current  has 
been  transmitted  to  all  lines  from  the  central  power 
house.  It  is  expected  that  the  new,  generators  will 
be  used  to  operate  the  interurban  lines,  and  that 
those  in  operation  at  present  will  be  given  exclu- 
sively to  the  city  service.  The  cost  of  the  engines 
is  reported  to  be  $75,000  each,  and  the  generators 
$50,000  each.  The  power  house  is  no  by  370  feet  in 
area. 

Judge  Toney  has  overruled  the  motion  of  John 
Diebold  to  make  the  restraining  order  against  the 
Kentucky  Traction  Company  permanent.  He  holds 
that  as  the  road  connects  Louisville  with  a  number 
of  other  towns  and  outside  points  it  is  a  trunk  line 
and  that  its  charter  was  properly  granted.  The 
charge  was  made  that  it  is  a  street  raihvay  and  its 
franchise  should  have  been  sold  to  the  highest  bid- 
der. The  case  is  important,  and  if  carried  np  the 
final  decision  will  mark  an  epoch  in  the  matter  of 
electric-railway  building. 

Officers  and  directors  made  an  inspection  trip  over 
ihe  new  interurban  line  to  Jeffersontown  this  week. 
The  road  is  now  completed  to  within  one  mile  of 
this  place,  where  it  passes  through  a  tunnel  under 
the  tracks  of  the  Southern  Railway  Company.  It  is 
hoped  to  have  the  line  in  operation  by  the  first  of  the 
year.     New  interurban  cars  have  been  secured  for  it. 

In  connection  with  the  visit  of  W.  K.  Schoepf  of 
the  Cincinnati  Traction  Company  to  Louisville  this 
week  there  is  a  rumor  that  the  Widener-Elkins  syn- 
dicate may  be  figuring  on  absorbing  the  local  street- 
railway  system.  However,  neither  he  nor  any  of  the 
other  gentlemen  would  say  anything  in  regard  to 
this  question.  It  is  understood  that  the  reorganiza- 
tion of  the  local  company  has  not  been  completed, 
and  it  would  probably  be  an  opportune  time  if  the 
eastern  syndicate  cared  to  begin  negotiations.  The 
company  is  making  some  marked  improvements  on 
the  property,  and  it  will  be  in  fine  shape  in  a  short 
lime.  C. 


with  terminals  in  Toledo  and  Cincinnati,  through 
the  counties  of  Hamilton,  Warren,  Butler,  Mont- 
gomery, Miami,  Shelby,  Auglaise,  Allen,  Van  Wert, 
Putnam,  Paulding,  Henry,  Defiance,  Wood  and 
Lucas.  It  is  surmised  the  company  may  lease  the 
Ohio  Canal  to  oppose  the  Miami  and  Erie  Company 
and   its    system    of  electrical   transportation. 

The  Monarch  Electric  Manufacturing  Company 
of  Warren,  O.,  has  been  incorporated  with  a  capital 
of  $10,000  by  James  F.  Kistler,  George  C.  Reeves 
and  others.  The  company  will  manufacture  incan- 
descent lamps,  etc. 

By  the  terms  of  the  franchise  granted  the  South- 
eastern Oihio  Railway,  Light  and  Power  Company  it 
agrees  to  begin  work  not  later  than  December  i, 
1904,  and  will  give  a  two-cent  fare  within  the  corpo- 
ration of  Roseville.  The  Perry  Company  will  build 
a  line  between  New  Straitsville  and  Zanesville,  and 
agrees  to  commence  work  not  later  than  June  ist. 
Both  franchises  have  the  local  two-cent  fare  propo- 
sition and  agreement. 

The  Dayton  and  Trenton  Traction  Company  has 
let  the  contract  for  building  its  road  to  the  John 
Martin  Company  of  Chicago.  Construction  will  be 
begun  at  De  Graff  and  proceed  toward  Dayton.  The 
road  traverses  a  rich  agricultural  section,  touching 
the  towns  of  Sulphur  Grove,  Brandt,  New  Carlisle, 
Christianburg,  New  Paris,  Millerstown,  and  De 
Graff. 

The  B'arnesville  and  Woodsfield  Electric  Railway 
Company  has  been  incorporated  by  George  E.  Hillis, 
E. 'T.  Petty  and  others. 

It  is  reported  in  Toledo  that  a  right-of-way  has 
been  privately  secured  for  a  new  electric  road  be- 
,tween  Toledo  and  Detroit.  The  enterprise  is  being 
pushed  by  the  Elock-Bulkley  Company. 

The  Cleveland  and  Sharon  Traction  Company  met 
an  obstacle  in  making  a  cut  through  the  Mesopo- 
tamia hill,  just  west  of  the  village  of  that  name. 
The  formation  is  mostly  solid  rock  and  to  cut 
it   through   will  cost   $15,000. 

The  Parkersburg,  Mariette  and  Interurban  Elec- 
tric Railway  Company  recently  opened  its  .  12-mile 
extension.  This  company  is  a  consolidation  of  the 
Parkersburg  and  Interurban  Railway  Company,  the 
Parkersburg  Gas.  Electric  Light  and  Street  Railway 
Company  and  the  Mariette  Electric  Company.  It 
now  has  41  miles  of  track.  The  capital  of  the  com- 
pany is  $450,000. 

The  Interurban  Trolley  Wheel  Company  has  been 
organized  at  Hebron,  O.  The  officers  are  R.  P. 
Trish.  C.  A.  Pence,  and  Robert  Kissinger.  The 
wheel  is  patented  in  the  United  States  and  in 
Canada. 

A  large  number  of  the  street  cars  of  Cleveland 
are  equipped  with  the  Eclipse  car  fender.  When  this 
fender  strikes  an  obstacle  it  automatically  raises  up 
and  the  object  is  thrown  into  the  pocket  of  the 
fender.  Tests  have  been  made  with  a  car  travel- 
ing at  the  rate  of  20  miles  an  hour  with  great  suc- 
cess.    The  company  is  enlarging  its  plant. 

Officials  of  the  Conneaut  and  Erie  electric  rail- 
way state  that  plans  are  under  way  for  the  establish- 
ment of  through  service  between  Erie  and  Cleve- 
land. 

Seven  new  shelter  houses  are  to  be  built  at  im- 
portant transfer  points  by  the  Cleveland  Electric 
Railway  Company. 

The  citizens  of  Bloomfield  and  Orwell  met  on 
the  evening  of  November  12th  and  pledged  them- 
selves to  Francis  B.  Morgan  to  take  $30,000  and 
secure  the  free  right-of-way  for  an  extension  of  the 
Middlefield  and  Sharon  line  from  Orwell  to  Warren. 

H. 


From  the  Buckeye  State. 

Cleveland,  Ohio,  November  14.— The  Ohio  Boat 
Company,  which  was  incorporated  on  November  Tith 
by  J.  H,  Friend,  J.  T.  McHugh  and  others,  with  a 
capital    of   $10,000,    intends   to   transport   by   water, 


Information  from  Indiana. 

Indianapolis.  November  14. — The  Indiana  North- 
ern Traction  Company  is  not  only  pushing  the  Avork 
of  constructing  its  line  between  Marion  and  Wabash 
but  formulated  plans  last  week  for  the  construction 
of  another  line  from  Marion  to  Blufifton,  and  also 
nn  extension  from  Wabash  to  North  Manchester. 
The  company  recently  absorbed  the  Marion  Light, 
Heat  and  Power  Company,  and  is  planning  to  fur- 
nish electricity  for  lighting  and  motor  power  to  every 
city  along  its  lines.  In  order  to  furnish  this  service 
a  large  power   station  is  being  built. 

Brown,stown  and  Driftwood  Townships  in  Jackson 
County,  have  voted  a  two  per  cent,  subsidy  in  aid 
of  the  Central  Indiana  traction  line.   ■ 

The  Logansport,  Rochester  and  Northern  Traction 
Company,  which  proposes  to  build  a  line  to  Chicago 
and  operate  it  in  connection  with  the  Indianapolis 
Northern  Traction  Company  line,  has  made  three 
surveys,  and  the  most  acceptable  line  seems  to  be  by 
wav   of   Bass   Lake    and   to    Knox. 

LInion  B.  Hunt  and  other  officers  and  promoters 
of  the  Winchester.  Newcastle  and  Indianapolis  elec- 
tric line  made  a  tour  of  inspection  over  the  contem- 
iilaled  route  last  week.  They  report  great  interest 
being  taken  in  this  line,  especially  by  the  farmers  in 
Henry  and    Randolph   Counties. 

The  Richmond  Street  and  Interurban  Comoany 
has  purchased  the  old  White  Water  division  of  the 
Bisr  Four  from  Hagerstown  to  Connersville.  and 
will  at  once  convert  it  into  an  electric-traction  line. 

Business  men  of  Huntington  are  agitating  the 
building  of  an  electric  line  from  Huntinclon  to 
South  Bend,  by  way  of  North  Manchester,  Roches- 
ter. Akron.  Lake  Mnxinkuckee.  Argus  and  Plymouth. 
Meetings  that  are  being  held  at  places  along  the 
proposed  line  are  well  attended  and  much  encourag- 


ing interest  shown.  It  is  universally  admitted  that 
the  route  is  a  most  promising  one. 

Surveyors  and  civil  engineers  of  the  McCullooh 
interurban  syndicate  are  running  preliminary  lines 
north  from  Peru  and  Logansport  as  far  as  Rochester, 
and  from  the  latter  place  in  three  directions — to  War- 
saw, to  South  Bend  and  to  Lake  Maxinkuckee. 
The  plan  is  to  touch  three  big  summer  resorts  and 
at  the  same  time  connect  Northern  Indiana  towns 
with  the  network  of  roads  owned  by  the  syndicate 
in  the  gas  belt. 

New  specifications  have  been  prepared  and  the 
contract  will  soon  be  let  for  the  electric  street  light- 
ing for  Indianapolis.  The  plan  is  to  include  a  clause 
in  the  specifications  granting  the  company  which  gets 
the  contract  the  authority  to  do  private  lighting  all 
over  the  city.  A  long-time  contract  will  be  made 
and  bidders  are  already  making  inquiries  regarding 
the  specifications. 

Judge  Anderson  of  the  federal  court  has  appointed 
the  Indiana  Trust  Company  as  receiver  for  the  East 
Chicago  Light  and  Power  Company  and  the  Lake 
County  Water  and  Light  Company.  The  receiver 
was  instructed  to  take  charge  of  the  companies  and 
operate  them. 

J.  Wood  Wilson  and  J.  L.  McCulloch  of  Marion 
have  awarded  the  contract  to  the  Gillespie  Electric 
Supply  Company  of  Marion  to  equip  and  wire  a  large 
factory   which  they  are  building  in  Coffeyville,  Kan. 


Michigan. 


Detroit,  November  14. — Superintendent  Tarkington 
of  the  Toledo,  Monroe  and  Detroit  railway  says 
that  electric  cars  will  be  running  to  Rockwood,  15 
miles  north  of  here,  by  December  1st.  Overhead 
equipment  is  all  up  as  far  as  Rockwood,  and  the 
road  is  being  ballasted  to  that  point.  The  schedule 
to  Rockwood  will  be  about  40  minutes,  and  for  the 
present  the  company  will  use  the  old  cars  until  the 
line  is  completed. 

The  Supreme  Court  of  the  state  has  affirmed  the 
decision  of  the  lower  court  compelling  the  Detroit 
United  Railway  to  equip  all  its  cars  with  air  brakes. 
It  is  stated  that  to  do  this  will  cost  the  company 
$350,000.  Of  the  company's  1,000  cars,  200  are  now 
equipped  with  air  brakes. 

Mayor  Alvoid  of  Flint  vetoed  the  franchise  given 
to  Frank  Sayer  of  Flushing,  E.  O.  Wood  of  this 
city  and  Clarence  Tinker  of  Fenton,  as  trustees,  for 
the  construction  of  the  Flint,  Fenton  and  Flushing 
electric  road,  because  the  time  limit  was  too  distant 
and  no  provision  was  made  for  paying  for  paving. 
The  franchise  was  afterward  patched  up,  and  then  he 
signed  it.  A  meeting  of  the  trustees  of  the  proposed 
road  has  been  held,  at  which  engineers  were  engaged 
to  survey  and  make  plans  of  the  road  way  between 
Flushing  and  Flint.  The  plans  must  also  include 
the  specifications  for  building  a  power  house  in  Flint. 

North  Adams'  electric-light  plant,  costing  about 
$3,100,  has  been  completed.  Many  of  the  residences 
and  most  of  the  stores  are  using  the  new  light.  Not 
many  towns  of  its  size  can  boast  of  so  many  im- 
provements  as   North  Adams. 

About  six  miles  of  the  grading  for  the  Ohio  and 
Michigan  Traction  Company's  road  from  Toledo  to 
Ann  Arbor  has  been  completed,  and  it  is  expected 
that  the  work  will  be  finished  as  far  north  as  Dun- 
dee this  fall  if  favorable  weather  continues  for  a 
while. 

Judge  Anderson  of  Indianapolis  has  ordered  the 
Indiana  Railway  Company,  of  which  the  South  Bend 
and  Southern  Michigan  Railway  Company  is  a 
branch,  to  appear  on  November  20th  and  show  cause 
why  a  receiver  should  not  be  appointed.  The  action 
is  taken  on  a  petition  of  Dewitt  Dilworth,  a  Pittsburg 
stockholder,  who  alleges  that  the  company  is  in- 
solvent, and  also  that  the  officers  have  been  showing 
expensive  favors  to  the  Indiana  Western  line,  in 
which  they  are  interested  as  stockholders. 

As  soon  as  the  new  engine  which  has  been  ordered 
for  the  Detroit  public-lighting  plant  arrives,  250 
new  street  lamps  will  be  put  into  service.  The  Stan- 
ley Electric  Company  of  Pittsburg  has  promised  the 
new  engine  by  January  17th.  The  poles  for  the  new 
lamps    have  been   erected,   and  the  lamps   ordered. 

The  promoters  of  the  Detroit,  Flint  and  Saginaw 
electric  line  have  closed  a  contract  for  1,500  tons 
of  steel  rails,  and  expect  to  have  cars  running  into 
Frankenmuth   in  a  few  weeks.  C.  G.  W. 


Northwestern  Notations. 

Minneapolis,  November  14. — Messrs.  Farris  and 
Eastman  of  Clarinda,  Iowa,  propose  to  establish  an 
electric-light  plant  at  Essex,  Iowa,  at  a  cost  of  about 
$6,000. 

Rio,  Wis.,  is  perfecting  plans  whereby  the  village 
will  own   its  own  electric-light  plant. 

The  business  men  of  Roscoe,  Minn.,  will  put  in  an 
electric-light  plant. 

The  Milwaukee  (Wis.)  Electric  Railway  and  Light 
Companv  has  agreed  to  pay  $5,000  toward  the  repair 
of  the  State  Street  bridge  in  Racine  and  to  furnish 
Ihe  electrical  power  necessary  to  turn  it  free  of  cost. 
The  repairs  will  cost  over  $11,000. 

Work  has  been  coinmenced  toward  constructing 
the  new  clcctric-light  plant  at  Abbotsford.  Wis. 

The  electric-light  power  house  at  Glenwood,  Iowa, 
has  been  greatly  damaged  by  fire. 

Three  street  cars  at  Fond  dn  Lac,  Wis.,  collided 
recently,  resulting  in  slight  injuries  to  a  large  num- 
ber    of    passengers     and     crushing     Motorman     F. 
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Reschke's  legs  so  that  amputation  was  necessary. 
Two  of  the  cars  were  demohshed. 

Andrew  Johnson  has  been  appointed  as  manager  of 
the  new  electric-light  system  at  Glenwood,  Minn. 

H.  A.  Hildebrandt  has  resigned  as  superintendent 
of  the  electric-light  and  waterworks  plant  at  St. 
Peter,  JM'inn. 

Paul  H.  Patton  has  resigned  as  city  electrician  of 
Omaha,  Neb. 

The  Fargo  (,N.  D.)  Street  Railway  Company  has 
asked  the  council  for  a  second  extension  of  time 
until  August  I,  1904,  to  complete  the  line.  Trouble 
with  the  original  promoters  and  inability  to  get  ma- 
terial in  time  are  assigned  as  reasons  for  the  request. 
Part  of  the  material  has  now  been  shipped,  and  the 
line  will  undoubtedly  be  built.  The  council  will 
grant  the  extension  without  opposition.  The  com- 
pany claims  that  all  contracts  have  been  let. 

Jos.  Bowers  is  planning  to  put  in  an  electric-light 
plant   at   Northome,    Minn. 

The  Madison  (Wis.)  and  Northeastern  Railway 
Company  has  filed  26  grants  giving  it  the  right-of- 
way  for  an  interurban  line  along  the  Fond  du  Lac- 
\\'aupun  road. 

Tlie  Twin  City  Rapid  Transit  Company  will  build 
a  cross-town  line  in  St.  Paul  to  connect  with  a  pro- 
posed  third  interurban  to   Minneapolis. 

Farris  &  Eastman  of  Clarinda,  Iowa,  are  talking 
of  putting  in  an  electric-light  plant  at  Essex,  Iowa. 

The  East  Shore  Interurban  Company  has  applied 
to  the  council  of  Fond  du  Lac,  Wis.,  for  a  franchise. 
The  route  from  that  city  to  Manitowoc  has  been 
decided   upon. 

George  F.  Getty  of  Minneapolis  and  F.  M.  M'abie 
of  Iowa  Falls,  Iowa,  are  projecting  an  electric  rail- 
road from  Minneapolis  southward  through  Shakopee, 
Faribault,  ilankato  and  Albert  Lea,  Minn.,  and 
thence  through  JNIason  City,  Clarion  and  Iowa  Falls 
to  Waterloo,  Iowa.  It  is  said  that  actual  work  of 
construction    will    be   commenced   early   next   spring. 

A  franchise  was  voted  to  the  Eagle  Grove  (Iowa) 
Electric  Light  and  Heating  Company. 

The  Sioux  City  (Iowa)  and  LeMars  Interurban 
Railway  Company  has  been  voted  a  franchise  by  the 
city  of  LeMars. 

Amendments  to  the  articles  of  incorporation  of 
the  Sioux  City  Traction  Company  have  been  filed,  in- 
creasing the  capital  stock  to  $1,200,000. 

The  Tri-city  Railway  Company  has  filed  an  appli- 
cation for  a  building  permit  for  a  $14,000  car  barn 
at    Davenport,   Iowa. 

\\'ork  will  be  begun  shortly  on  the  new  trolley 
line  of  the  Omaha  (Neb.),  Lincoln  and  Beatrice 
railway.  Ex-Governor  Boyd  will  probably  be  se- 
lected  as    president   of  the  compan}'. 

It  is  reported  that  the  Fond  du  Lac  (Wis.)  and 
Oshkosh  Electric  Railway  Company  has  offered  to 
pay  the  latter  city  $2i,oco  for  a  franchise. 

Work  is  progressing  rapidly  on  the  Sioux  City 
(Iowa),  Homer  and  Southern  electric  road.  The 
grade  has  been  completed  as  far  as  Dakota  City,  Neb. 

An  electric-light  plant  will  be  put  in  at  Masonville, 
Iowa. 

A  trolley  line  is  proposed  from  Oconomowoc,  Wis., 
to  Dousman,  to  connect  there  with  the  Northwestern 
Railroad. 

The  Interurban  Railway  Company  at  Des  Moines, 
Iowa,  has  purchased  ground  for  a  large  depot  and 
other  terminals. 

The  new  electric-light  plant  at  Blackduck,  Minn., 
has  been  put  into  operation  by  the  Blackduck  Electric 
and  Telephone  Company.  R. 


Among  the  Rockies. 

Coeur  dWlene,  Idaho,  November  13. — The  Wallace 
Light  and  W'ater  Company  is  introducing  the  meas- 
ured-sen-ice system  in  Wallace.  Idaho.  The  system 
will  be  compulsorj'  as  soon  as  the  company  can  com- 
plete all   arrangements. 

The  Vollmer-Clearwater  Company  of  Kendrick, 
Idaho,  proposes  to  install  an  electric-light  plant  at 
its  mill  and  also  to  furnish  lights  to  the  town.  The 
City  Council  will  act  upon  the  proposition  imme- 
diately. 

Robert  H.  Bradford  and  T.  McKean  of  Salt  Lake 
City.  Utah,  have  applied  for  permission  to  divert 
no  feet  of  water  per  second  from  the  Jordan  River 
to  develop  water  for  an  electric  plant  to  be  installed. 
Power  will  be  used  for  pumping  for  irrigation  and 
lighting   purposes. 

The  Consumers'  Company  of  this  place  has  pur- 
chased the  various  rights  and  interests  of  the  Cable 
Milling  Company  and  will  put  an  electric-lighting 
plant  and  water  system  on  the  property. 

The  I^ewiston  and  Southwestern  Railway  Com- 
pany of  Grangeville,  Idaho,  proposes  to  construct 
an  electric  railway  between  Grangeville  and  Lewis- 
ton,  with  a  branch  line  to  Nez  Perce. 

An  enterprise  involving  the  rebuilding  of  the  Og- 
den  CUtah)  hot  springs  sanitarium  and  the  con- 
struction of  an  electric  railway  from  Ogden  to 
Brigham  City  is  contemplated  by  a  company  which 
recently  filed  articles  of  incorporation  with  the  sec- 
retary of  state.  The  corporation  is  capitalized  for 
$2CO,ooo.  Work  will  be  commenced  as  soon  as  the 
necessary  franchises  are  obtained.  The  road  will  be 
20  miles  in  length,  and  it  is  estimated  that  the  line 
will  be  built  at  a  cost  of  about  St2,ooo  a  mile.  The 
principal  place  of  business  of  the  company  will  be  at 
Ogden.  The  officers  are:  President,  Thomas  D. 
Dee  of  Ogden;  vice-president,  Hiram  H.  Spencer; 
secretary  and  treasurer,  Charles  H.  Kircher;  direct- 


ors, David  Eccles,  Thomas  D.  Dee,  Hiram  H.  Spen- 
cer,  Robert  S.  Joyce  and  Charles  H.   Kircher. 

A  complaint  has  been  filed  against  the  Utah  Light 
and  Power  Company  for  alleged  inferior  lighting 
service,  and  a  committee  of  tlie  Commercial  Club 
of  Salt  Lake  City  has  been  appointed  to  investigate 
the  matter.  Manager  R.  S.  Cambell  of  tlie  power 
company  stated,  in  response  to  inquiries,  that  the 
poor  service  was  due  to  the  rapidly  increasing  de- 
mands for  electric  power.  The  company,  he  said, 
has  spent  in  the  last  two  years  $500,000  in  improving 
the  system  and  is  now  completing  arrangements  for 
the  addition,  at  a  cost  of  $300,000,  of  2,000  horse- 
power from  the  Bear  River.  The  generating  plant 
is  completed,  the  material  for  the  transmission  line 
is  on  the  ground,  and  the  line  is  being  put  up  at 
the   rate  of  a  mile  a  day, 

P.  Johnson  and  other  Spokane  men  have  com- 
pleted arrangements  for  the  installation  of  an  elec- 
tric-lighting plant  at  Troy,  Idaho^ 

A  company  has  been  organized  at  Idaho  Falls, 
Idaho,  for  the  purpose  of  establishing  a  power  plant 
on  the  Snake  River,  at  an  estimated  cost  of  $75,000. 

G. 


On  the  Pacific  Slope. 

San  Francisco,  November  12. — The  electricians  of 
San  Francisco  are  to  give  an  electric  carnival  and 
ball  at  Mechanics'  Pavilion,  Saturday  evening,  No- 
vember 2ist.  Plans  have  been  made  for  a  brilliant 
illumination,  in  which  over  10,000  electric  lights  are 
to  be   used. 

At  a  meeting  of  the  shareholders  of  the  San  Fran- 
cisco Gas  and  Electric  Company  the  form  of  the 
mortgage  securing  the  $io,oco,ooo  bond  issue,  au- 
thorized October  22d,  was  approved.  The  bonds  are 
to  run  30  years,  commencing  November  i,  1903,  and 
the  4y2  per  cent,  interest  allowed  vifill  be  paid  semi- 
annually. It  is  reported  that  the  president  of  the 
Nevada  National  Bank,  I.  W.  Hellman,  has  under- 
written $8,000,000  worth  of  the  bonds  at  $95  a  share, 
and  that  $5,000,000  of  the^e  are  to  go  to  Claus 
Spreckels  at  $96,  the  remainder  being  taken  by  a 
syndicate  at  $96.  At  this  rate  the  $8,000,000  worth 
of  bonds  will  net  the  company  $7,600,000. 

The  electric-car  equipments  of  the  San  Jose  and 
Los  Gatos  Interurban  railway  have  been  shipped  by 
the  Westinghouse  company  from  its  factory  in  the 
East.  It  is  expected  that  the  road  will  be  ready 
for  active  operation  by  January  ist. 

The  trustees  of  Grass  Valley,  Cal.,  have  granted 
the  request  of  the  Central  California  Electric  Li.ght 
and  Power  Company  for  the  privilege  of  erecting 
poles  and  maintaining  an  electric  transmission  line 
through  the  town.  The  company  mentioned  has  just 
closed  a  contract,  through  its  agent.  Major  J.  T. 
Boyd,  with  the  Huron  Mining  Company  of  Nevada 
City,  Cal.,  to  furnish  power  for  the  latter's  mine  at 
Omega.  The  line  will  be  brought  in  from  Alta  and 
will  be  about  nine  miles  in  length. 

W.  M.  Snyder  of  Monroe,  Wash.,  has  been  granted 
a  franchise  for  a  trolley  line  from  Monroe  to  the 
Forty-five  Mine.  This  road  is  to  be  a  branch  of 
the  Snohomish-Cherry  Valley  line. 

A  traction  company,  to  be  known  as  the  Petaluma 
and  Santa  Rosa  Railway  Company,  has  been  incor- 
porated by  Alfred  D.  Bowen,  Frank  A.  Brush  and 
others  of  Santa  Rosa,  Cal.  It  is  the  intention  of  the 
company  to  operate  an  electric  railway  in  Sonoma 
County. 

The  Washington  Light  and  Water  System  Com- 
pany has  been  incorporated  at  Tacoma,  Wash.,  by 
H.   Orchard,   A.  J.  Lynch   and   J.   W.   Phillips. 

The  port  of  Portland,  at  Portland,  Ore.,  has  de- 
cided to  operate  a  power  plant  of  its  own,  and  the 
proposition  of  the  Portland  General  Electric  Com- 
pany to  furnish  power  for  the  dock  has  been  re- 
jected by  the  commissioners.  The  offer  of  the  Port- 
land General  Electric  Company  was  to  furnish  power 
at  a  fixed  charge  of  $4,000  a  year,  with  an  additional 
charge  for  actual  power  used.  A. 


PERSONAL. 


David  Morrison  of  Cleveland  has  been  elected 
president  of  the  Mansfield  and  Eastern  electric  rail- 
way, to  be  built  between  Mansfield  and  Ashland. 

D.  A.  Schutt,  superintendent  of  the  Peru  Electric 
Manufacturing  Company,  Peru,  Ind.,  for  the  last 
12  years,  has  tendered  his  resignation,  to  take  effect 
on  January  ist. 

A.  P.  M'unning,  general  sales  agent  of  the  Cutler- 
Hammer  Manufacturing  Company,  whose  headquar- 
ters are  in  New  York  city,  was  in  Chicago  this  week 
in  the  interests  of  his  company. 

Thomas  Bardon  has  been  elected  president  of  the 
.Ashland  (Wis.)  Light,  Power  and  Street  Railway 
Company  to  succeed  G.  W.  Flarrison,  who  was  com- 
pelled to  retire  on  account  of  press  of  other  business 
interests. 

M.  K.  Eyre,  president  of  the  Buckeye  Electric 
Company  of  Qeveland,  Ohio,  has  been  elected  lieu- 
tenant-commander of  the  Second  Battalion  of  the 
Ohio  Naval  Reserves.  He  will  be  commander  of  the 
Qeveland    division. 

Of  the  five  Nobel  prizes  annually  assigned  by  the 
Swedish  Academy  of  Sciences  to  scientific  discov- 
erens,  the  one  in  medicine  this  year  has  been  as- 
signed to  Professor  Finsen,  whose  invention  of  the 
Finsen  light  and  the  application  of  the  ultra-violet 


rays  for  the  treatment  of  cancer  have  established 
his  fame  in  the  medical  profession.  The  prize  in 
chemistry  was  awarded  to  Professor  Arrhenius. 
These  prizes  are  of  $40,000  each. 

J.  M'.  Bryant,  a  graduate  of  Worcester  (Mass.) 
Polytechnic  Institute,  has  been  appointed  instructor 
ill  electrical  engineering  in  the  University  of  Illinois. 
Mr.  Bryant  has  had  two  years'  experience  with  the 
General  Electric  Company  at  Schenectady,  N.  Y. 

The  Sandusky  and  Southwestern  electric  railway 
stockholders  have  elected  new  directors,  and  the  lat- 
ter have  elected  John  Van  Sanfleet  of  Toledo  presi- 
dent, F.  O.  Oleson,  vice-president  and  general  man- 
ager, G.  A.  Smith,  secretary,  and  Lyman  Means, 
treasurer. 

Thomas  M.  Jenkins  has  resigned  as  general  man- 
ager of  the  St.  Louis  and  Suburban  Railway  Com- 
pany, after  serving  the  company  for  five  years,  dur- 
ing which  time  many  improvements  to  service  and 
equipment  were  introduced,  until  the  system  is  now 
regarded  as  one  Of  the  best  in  the  country.  John 
Mahoney,  former  auditor  and  purchasing  agent  for 
the^  company,  will  assume  most  of  Mr.  Jenkins' 
duties,  with  the  title  of  general  superintendent. 


ELECTRIC  LIGHTING. 

At  a  meeting  of  the  stockholders  of  the  Societa 
Fecnoniasio  Cabella,  which  was  held  at  Milan,  Italy, 
recently,  it  was  decided  to  consolidate  with  the  So- 
cieta Italiana  Brown,  Boveri  &  Co.,  Milan,  thus 
forming  one  large  electric  company  in  the  city  of 
Milan. 

The  ship  canal  between  Montreal  and  Sorel,  Que., 
is  now,  for  the  first  time,  lighted  by  electric  light, 
making  it  possible  to  carry  on  navigation  by  night 
as  well  as  by  day.  It  is  proposed  to  have  the  St. 
Lawrence  River  lighted  as  far  as  Quebec  by  next 
spring. 

The  Hammond  Illuminating  Company  of  Ham- 
niond,  Ind.,  originally  organized  to  operate  a  light- 
ing and  heating  system  in  the  cities  of  Hammond  and 
East  Chicago,  and  in  the  town  of  Whiting,  has  in- 
creased its  authorized  capital  stock  from  $350,000 
to  $2,oco,ooo,  and  its  corporate  powers  to  include  the 
supplying  of  water  and  power. 

■^  The  new  Railway  Exchange,  now  under  construc- 
tion at  the  corner  of  Michigan  Avenue  and  Jackson 
Street,  which  is  to  be  used  by  some  of  the  largest  rail- 
roads entering  Chicago  as  an  office  building,  will  de- 
rive its  power  for  lighting  and  other  purposes  from 
the  Qiicago  Edison  current,  and  a  rotary-converter 
plant  will  be  installed.  There  will  be  between  9,000 
and  10,000  i6-candlepower  incandescent  lamps  used 
in  the  building,  but  no  arc  lights.  All  the  wires  will 
be  carried  through  iron  conduit.  About  150  horse- 
power in  motors  will  be  installed  for  different  pur- 
poses, though  none  will  be  used  for  the  elevators,  as 
these  are  to  be  steam-hydraulic. 

The  Edison  Electric  Illuminating  Company  of  Bos- 
ton has  recently  completed  the  great  round  brick 
chimney  for  the  plant  on  L  Street.  This  is  the  sec- 
ond highest  chimney  in  Boston  and  the  first  one  in 
that  city  to  be  constructed  on  a  solid  concrete  base. 
The  extreme  height  of  the  structure  is  250  feet  si.x 
inches.  The  outside  diameter  at  the  base  is  24  feet  11% 
inches,  the  walls  being  two  feet  8%  inches  thick,  and 
outside  diameter  at  the  top  is  16  feet  and  five-eighths 
of  an  inch,  with  wall  8%  inches  thick.  A  new  style 
of  buff  brick  is  used-  with  hollow  spaces  on  the  sides, 
to  allow  of  more  contact  surface  for  the  cement. 

United  States  Consul  Warner  writes  from  Leipzig, 
Germany,  that  the  Common  Council  of  Zeitz,  a  city 
of  28,000  inhabitants,  in  the  province  of  Saxony, 
kingdom  of  Prussia,  has  just  decided  to  erect  a  mu- 
nicipal electric-light  and  power  plant.  Arnstadt,  a 
city  of  14,585  inhabitants,  in  the  principality  of 
Schwarzburg-Sondershausen,  has  purchased  the  Ru- 
dolph Levy  electric  plant  and  proposes  to  operate  the 
same  in  conjunction  with  the  city's  gas  and  water- 
works. To  do  this,  it  will  be  necessary  to  make  a 
new  bond  issue  of  240,900  marks  ($57,120).  Many 
German  municipalities  already  own  their  own  gas 
and  waterworks  and  electric-light  and  power  plants, 
says    Mr.   Warner. 


ELECTRIC  RAILWAYS. 

On  the  electric  railway  that  is  to  connect  Tus- 
cumbia,  Sheffield  and  Florence,  Ala.,  track  has  been 
laid  from  South  Florence  throush  Sheffield  to  Tus- 
cumbia,  but  a  few  trestles  will  have  to  be  built  to 
make   the   connections   complete. 

A  franchise  for  the  construction  of  a  street  rail- 
way has  been  granted  by  the  City  Council  of  Bisbee, 
Ariz.,  to  Neal  Rogers.  J.  T.  Hood  and  L.  C.  Shat- 
tuck.  According  to  the  terms  of  the  franchise,  the 
line  must  be  in  active  operation  within   18  months. 

Auburn,  111.,  the  town  which  refused  a  franchise 
to  the  Interurban  Electric  Railway  Company  through 
the  village,  will  now  be  left  to  one  side  if  the  new 
road  is  built.  The  company  is  considering  a  line 
from  Decatur,  III.,  to  St.  Louis,  and  may  build  its 
line    around   the   village. 

The  Altoona  and  Logan  Valley  Electric  Railway 
nf  Pennsylvania,  whose  $1,500,000  stock  is  owned 
by  the  American  Railways  Company  of  Philadel- 
phia, has  absorbed  by  consolidation  the  proprietary 
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line  known  as  the  Altoona  City  Passenger  Railway 
Company,  and  also  the  Tyrone  electric  railway. 

It  is  proposed  to  connect  Teplitz  and  Klostergrab, 
two  towns  in  Bohemia,  Austria-Hungary,  a  short 
distance  from  the  Saxon  frontier,  by  an  electric 
road.  As  there  is  already  an  electric  railway  from 
Teplitz  to  Eichwald,  it  will  only  be  necessary  in 
order  to  make  the  proposed  connection  to  lay  six 
kilometers    (3.7  miles)   of  new  track.  ' 

The  October  report  of  the  Chicago  and  Milwaukee 
Electric  Railway  Company  shows  gross  earnings  of 
$43,307,  operating  expenses  $10,846,  and  net  earnings 
$32,461.  The  gross  and  net  earnings  for  October, 
1902,  were  $isr73i  and  $9,183,  respectively.  Natural 
growth  and  the  opening  of  the  Libertyville  branch 
are  given  as  the  cause  of  these  gains. 

It  is  reported  that  the  Illinois  Southern  Railway, 
which  has  its  terminus  at  Salem,  III.,  will  be  ex- 
tended through  Louisville  and  Saylor  Springs,  in 
Clay  County,  Bogota,  Newton  and  Hunt  City,  in 
Jasper  County,  on  to  Terre  Haute,  Ind.,  there  to 
connect  with  the  Indiana  Southern,  which  is  owned 
and  operated  by  John  R.  Walsh,  who  owns  the  Illi- 
nois  Southern  property. 

Some  of  the  450  new  cars  building  by  the  St. 
Louis  Car  Company  for  the  St.  Louis  Transit  Com- 
pany have  been  received  and  put  in  service.  The 
cars  are  very  plain  and  are  constructed  with  a  view 
to  economy  of  space.  They  are  mounted  upon  steel 
trucks  and'  supplied  with  four  75-horsepower  electric 
motors,  improved  air  brakes  and  controllers,  and  are 
to  be  heated  by  electric  radiators. 

Louis  Reemelin  and  others  have  incorporated  the 
Chester  Park,  Norwood  and  Redbank  Line  Traction 
Company  of  Cincinnati  for  the  purpose  of  building 
a  traction  line  through  Chester  Park,  St.  Bernard, 
Bond  Hill,  Norwood,  Oakley,  M'adisonville  and  Red- 
bank,  all  suburbs  of  Cincinnati.  It  is  said  the  right- 
of-way  has  been  secured  in  all  of  these  places.  The 
road  will  be  a  kind  of  belt  line,  and  is  entirely 
friendly  to  the  Cincinnati  Traction  Company,  so  it 
is  stated. 


SOCIETIES  AND  SCHOOLS 

The  trustees  and  faculty  of  the  Thomas  S.'  Clark- 
son  Memorial  School  of  Technology,  Potsdam,  N.  Y., 
have  issued  invitations  for  the  Founder's  Day  exer- 
cises, to  be  held  Monday  evening,  November  30th. 

In  the  College  of  Engineering  of  the  University 
of  Illinois  the  enrollment  is  27.5  per  cent,  greater 
than  last  year.  The  total  increase  for  the  last  10 
years  is  163  per  cent.,  which  makes  an  average  annual 
gain  of  16.3  per  cent. 

A  school  of  electricity  is  to  be  established  in  con- 
nection with  the  Harris  Institute,  Preston,  England. 
The  cost  will  be  defrayed  out  of  a  legacy  of  $10,000 
left  for  the  purpose  of  advancing  mechanical  and 
electrical  engineering.  Of  the  bequest,  $5,000  will  be 
devoted  to  the  electrical-engineering   department. 

The  American  Electrochemical  Society  at  the  meet- 
ing held  in  Niagara  Falls,  approved  the  plan  of 
forming  local  branches  similar  to  those  of  the  Amer- 
ican Institute  of  Electrical  Engineers.  Since  that 
time  two  such  branches  have  been  formed — one  in 
New  York  city  and  one  at  the  University  of  Wis- 
consin in  Madison,  Wis.  It  is  expected  by  this  means 
to  increase  the  membership  of  the  society  and  create 
fresh   enthusiasm   in   the  work. 

According  to  recent  reports,  the  technical  colleges 
of  Germany  are  attended  by  12,384  German  and 
2,242  foreign  students,  43  per  cent,  of  the  latter  benig 
Russians.  Some  of  the  German  papers  are  again 
protesting  against  the  admission  of  foreigners  to 
German  technical  seats  of  learning,  fearing  it  wdl 
injure  the  manufacturing  and  export  mterests  of 
Germany.  It  is  especially  the  fear  of  competition 
from  the  United  States,  it  is  said,  which  causes  this 
cry  for  exclusion. 

President  Arnold  of  the  American  Institute^  of 
Electrical  Engineers  has  appointed  the  following- 
named  gentlemen  to  serve  as  the  advisory  committee 
on  the  building  fund  of  the  Institute,  for  the  year 
ending  September  25,  1904:  Union  N.  Bethell,  N. 
F.  Brady,  Gen.  Eugene  Griffin  and  Charles  W.  Price 
of  New  York  city;  Major  Samuel  Reber,  U.  S.  A., 
Washington,  D.  C. :  J.  H.  M'cGraw  and  F.  J. 
Sprague  of  New  York  city;  Professor  Elihu  Thom- 
son, Lynn,  Mass.,  and  Samuel  Insull,  Chicago. 

It  will  be  remembered  that  the  proceedings  of  the 
National  Electric  Light  Association  art  Chicago  this 
year  were  of  unusual  scope  and  bulk,  papers  and 
discussions  being  alike  of  importance.  The  work 
of  preparing  the  annual  volume  of  transactions  has 
been  quite  formidable,  but  the  secretary  hopes  soon 
to  have  it  ready  for  issue.  The  book  promises  to 
make  a  substantial  volume  of  not  far  short  of  1,000 
pages,  which,  with  its  special  appendixes — one  of 
them  in  colors — will  constitute  the  best  example  up 
to  the  present  time  of  the  association's  efforts  in 
behalf  of  its  members,  particularly  those  who  are 
unable  to  atlend  the  meetings.  The  volume  will  be 
eagerly  sought  after  when  issued. 

Electrical  and  mechanical  engineering  seniors  from 
the  University  of  Wisconsin,  to  the  number  of  45i 
stopped  over  in  Chicago  recently,  while  on  the 
annual  inspection  tour.  While  in  Chicago  the  stu- 
dents visited  the.  Fisk  Street  station  of  the  Com- 
monwealth  Electric   Company.     From    Chicago    the 


party  took  a  private  car  over  the  Chicago  and  Erie 
Railroad,  en  route  for  the  East,  where  the  plant 
of  Ihe  Westinghouse  Electric  and  Manufacturing 
Company  of  Pittsburg  was  visited  and  also  Niagara 
Falls,  with  its  power  developments  and  industrial 
establishments,  which  are  of  so  much  technical  in- 
terest. The  electrical  division  was  under  the  leader- 
ship of  Professor  B.  V.  Swenson  and  J.  W.  Shuster, 
while  the  mechanicals  were  directed  in  their  sight- 
seeing by  Professor  Storm  Bull. 


wires  to  the  poles  of  a  Wimshurst  machine,  a  sep- 
aration of  the  red  lead  and  sulphur  takes  place,  as 
one  of  tile  two  substances  adheres  to  the  disk  and 
the  other  to  the  plate.  A  similar  method  is  proposed 
for  the  extraction  of  gold  from  auriferous  sand. 


TRADE  NEWS. 


PUBLICATIONS. 

The  International  Correspondence  Schools  of 
Scranton,  'Pa.,  has  issued  a  carefully  executed  pam- 
phlet, entitled  "Publicity,"  in  the  interest  of  its 
courses  in  advertising.  These  .courses  include  in- 
struction in  the  principles  and  practice  of  advertis- 
ing, show-card  writing  and  window  dressing. 

Foreign  users  of  Corliss  engines  built  by  the  Allis- 
Chalniers  Company,  Chicago,  111.,  are  listed  in  a 
small  pamphlet  of  pocket  size,  which  is  well  illus- 
trated with  some  of  the  most  famous  types  of  these 
well-known  engines.  The  lists  contain  the  names 
of  the  companies  using  the  engines,  together  with 
the  cylinder  dimensions.  Pictures  are  also  shown 
of  the  company's  four  large  plants,  situated  at  Mil- 
waukee,  Chicago   and   Scranton. 

The  National  Electric  Light  Association  has  is- 
sued, in  a  pamphlet  of  51  large  pages,  a  valuable 
bulletin  or  report  on  rates  for  electric-lighting  and 
power  service  in  some  380  cities  and  villages  of  the 
United  States,  classified  alphabetically  by  states  for 
ready  reference.  This  useful  and  practical  informa- 
tion is  presented  In  tabulated  form  and  comes  from 
both  members  and  non-members  of  the  association. 
It  will  be  of  great  value  to  the  central-station  in- 
terests of  the  country  and  reflects  much  credit  on 
Secretary  Davis  and  the  indefatigable  assistant  secre- 
tary. Miss  Harriet  Billings.  The  report  is  the  first 
of  its  kind  to  be  issued  by  the  association,  and  mem- 
bers are  invited  to  co-operate  in  the  publication  of 
later  editions  by  sending  data  and  suggestions. 

Complete  lists  of  all  the  parts  for  "Power  Cir- 
cuit" and  "Direct-current  iio-volt"  Form  C  Wood 
arc  lamps  are  contained  in  catalogues  2008  and  2009, 
respectively,  of  the  Ft.  Wayne  Electric  Works,  Ft. 
Wayne,  Ind.  These  catalogues  will  be  found  useful 
In  ordering  extra  parts,  as  every  detail  part'  of  these 
two  styles  of  lamp  is  listed.  The  company  has  also 
issued  two  bulletins,  1049  and  1050,  besides  an  index 
of  all  its  bulletins  from  No.  looi  to  No.  1050.     No. 

1049  is  a  list  of  operators  of  types  MP  and  MPL 
direct-connected,  direct-current  generators,  while  No. 

1050  is  descriptive  of  the  latter  type.  This  bulletin 
is  complete,  giving  the  details  of  construction  of  the 
generators,  with  numerous  illustrations  of  the  parts 
and  of  installations.  Hysteresis  and  eddvncurrent 
losses  are  said  to  be  small  in  these  machines,  while 
thorough  ventilation  further  reduces  the  losses  in 
the   armature  core. 

A  course  of  lectures  adapted  to  the  needs  of  engi- 
neering students  who  are  in  other  lines  than  elec- 
tricity has  been  planned  at  Cornell  University.  In 
order  to  facilitate  the  work  and  enable  the  student 
to  obtain  an  understanding  of  the  course,  an  out- 
line has  been  printed,  giving  roughly  the  order  of 
the  course,  which  covers  the  essential  features  of 
electrical  engineering  for  the  mechanical  or  civil 
engineer.  The  course  to  be  given  will  cover  prac- 
tical, everyday  problems  from  an  operating  view- 
point— in  short,  just  such  problems  as  the  engineer 
will  encounter  in  practice.  The  outline  is  intended 
as  a  basis  for  a  complete  set  of  notes  to  be  taken 
from  the  lectures  and  will  serve  to  direct  the  student 
in  making  up  these  notes  in  a  systematic  manner,  so 
that  they  can  be  indexed  for  future  reference.  This 
outline  has  been  printed  in  pamphlet  form  and  will 
be  sold  to  students  at  Cornell  or  elsewhere  prac- 
tically at  cost.  It  was  prepared  by  Professor  Henry 
H.  Norris  under  the  direction  of  Professor  H.  J. 
Ryan. 


MISCELLANEOUS. 


The  public  library  of  Davenport,  Iowa,  is  said 
to  be  one  of  the  finest  in  the  West.  The  electrical 
department  has  received  special  attention,  until  it 
now  has  a  long  list  of  electrical  books  touching  on 
almost  every  form  of  applied  electricity. 

The  great  steaming  capacity  required  in  boilers  on 
the  large  ocean  steamships  can  only  be  attained  by 
means  of  artificial  draft.  The  fan  blower  may  be 
found  in  all  these  steamships  supplying  air  to  the 
boilers  as  "forced  draft."  The  International  Navi- 
.gation  Company's  steamship  St.  Louis  has  eight  new 
Sturtevant  fans  for  this  purpose,  each  one -of  which 
Is  driven  by  a  Sturtevant  compound  engine. 

That  the  use  of  the  gas  engine  is  increasing  rapidly 
in  this  country  will  be  shown  by  the  following  fig- 
ures :  In  1890  the  total  horsepower  in  gas  engines 
was  8,930.  In  1900  there  were  reported  14,884  gas 
engines,  with  a  total  horsepower  of  143,850,  or  1.3 
per  cent,  of  the  total  power  then  used  for  manufac- 
turing purposes.  This  gain  of  1.510  per  cent,  in 
10  years  was  the  greatest  made  by  any  prime  mover 
during  the  eleventh   and  twelfth  censuses. 

If  a  powdered  mixture  of  red  lead  and  sulphur 
be  blown  through  a  finely  perforated  wooden  disk 
and  thence  on  to  a  metal  plate  with  a  central  disk 
cut  out  of  it,  the  plate  and  disk  being  connected  by 


The  purpose  of  the  recently  incorporated  Interna- 
tional Electric  Meter  Company  of  Chicago  is  stated 
to  be  the  manufacture  of  electric  specialties.  The 
capital  is  $10,000.  W.  W.  Cheney,  Jr.,  Samuel  Solo- 
mon and  O.  C.  Peterson  are  the  incorporators. 

The  Moline  Incandescent  Lamp  Company  of  Mo- 
line,  111.,  will  begin  the  manufacture  of  electrical 
apparatus.  The  company  has  recently  been  incorpo- 
rated with  a  capital  of  $30,000.  A.  H.  Kreitler,  C. 
F.  Gratz,  Jr.,  and  E.  E.  Morgan  are  the  incorpo- 
rators. 

The  Brown  Electrical  Construction  Company  of 
Chicago  has  been  granted  a  license  by  the  secretary 
of  state  of  Illinois  to  manufacture  electrical  and  me- 
chanical supplies.  The  names  mentioned  in  the  in- 
corporation papers  are  those  of  W.  E.  Church,  Roger 
Sherman  and  D.  O.  Dundar. 

The  National  Arm,  Pin  and  Bracket  Association, 
which  was  organized  at  Indianapolis,  Ind.,  on  July 
29th  and  30th,  held  its  first  convention  at  Chatta- 
nooga, Tenn.,  on  November  10th  to  12th.  The  as- 
sociation was  organized  with  40  members,  including 
some  of  the  leading  manufacturers  of  cross-arms, 
pins  and  brackets  used  in  line  construction. 


BUSINESS. 


The  Emmons  Electrical  Construction  Company, 
84  LaSalle  Street,  Chicago,  has  recently  completed 
several  contracts  for  wiring  schools  and  churches 
in  Chicago.  It  is  now  at  work  on  a  contract  at  St. 
Joseph's  parochial  school,  where  electric  lights  will 
be  used  exclusively. 

The  Central  Electric  Company,  Chicago,  has  issued 
a  circular  calling  attention  to  its  line  of  electric  fix- 
tures. One  room  of  the  company's  extensive  estab- 
lishment has  been  especially  fitted  up  for  this  pur- 
pose, and  the  display,  while  not  large,  is  of  an  ex- 
ceedingly attractive  nature.  The  filxtures  shown  are 
varied,  Including  both  the  purely  electrical  and  com- 
bination types ;  also  glassware  and  trimmings,  and 
is  convincing  proof  that  the  company  is  in  the  fixture 
business  to  stay  and  is  prepared  to  take  care  of  that 
class  of  trade. 

The  Wesco  Supply  Company  of  St.  Louis,  which 
recently  acquired,  through  its  present  vice-president, 
R.  V.  Scudder,  the  supply  business  of  the  Western 
Electrical  Supply  Company,  is  doing  an  excellent  busi- 
ness at  the  present  time.  Vice-president  Scudder  is 
arranging  the  company's  business  and  getting  it  into 
shape  to  carry  out  a  number  of  new  plans  relative 
to  the  more  energetic  prosecution  of  certain  lines 
of  effort.  J.  W.  Krueger,  who  was  up  to  a  short 
time  ago  the  company's  representative  for  the  Re- 
public of  Mexico,  with  headquarters  in  Mexico  City, 
has  been  transferred  to  St.  Louis.  In  addition  to 
the  Mexican  department,  Mr.  Krueger  will  include 
among  his  duties  the  handling  of  his  company's  ad- 
vertising. Mr.  Krueger  will  make  a  number  of  trips 
to  Me.xico  to  keep  in  touch  with  the  business. 

The  Hanson  &  Tunellus  Machine  Company,  232 
South  Clinton  Street,  Chicago,  which  has  been  in 
the  business  of  manufacturing  special  electrical  ma- 
chinery for  the  last  15  years,  announces  that  it  has 
lately  begun  to  push  the  manufacture  of  its  insulat- 
ing and  cabling  machinery.  The  company  declares 
that  it  is  the  only  one  turning  out  work  of  its  kind 
in  the  West,  and  that  it  has  built  winding  machinery 
and  installed  insulating  and  cabling  plants  for  many 
prominent  electrical  and  telephone  manufacturing 
companies  throughout  the  country,  among  them  the 
Western  Electric  Compan5%  Stromberg-Carlson  Tele- 
phone Manufacturing  Company,  and  the  Kellogg 
Switchboard  and  Supply  Company.  Mr.  Hanson  and 
Mr.  Tunelius  are  both  practical  machinists,  having 
been  in  this  business  all  their  lives,  and  they  give  per- 
sonal supervision  to  all  work  turned  out. 

The  Chicago  Mica  Company  of  Valparaiso,  Ind., 
finds  trade  at  the  present  time  to  be  flourishing. 
Secretary  E.  H.  Heilstedt  has  recently  found  it  nec- 
essai"y  to  install  a  new  lighting  plant  in  order  that 
the  company  may  be  enabled  to  run  a  night  shift 
at  times  when  business  gets  tnider  the  highest  pres- 
sure. The  Chicago  Mica  Company  mines  mica,  im- 
ports it,  and  also  manufactures  various  mica  prod- 
ucts. It  also  handles  insulating  compounds  and 
varnishes,  but  its  great  specialty  is  "Micabond,"  a 
mica  product  that  may  be  formed  into  almost  any 
conceivable  shape,  and  possesses  exceedingly  high 
insulating  properties.  The  company  has  recently  ap- 
pointed Frank  Burke  as  its  traveling  representative, 
with  unlimited  territory.  The  Chlc.'go  Mica  Com- 
pany also  has  selling  agencies  in  Chicago,  New  York, 
Cincinnati,  Cleveland,  St.  Louis  and  San  Francisco. 
The  company  makes  a  great  specially,  too,  of  carry- 
ing an  exceedingly  large  stock  for  tlie  benefit  of  its 
large  western  trade.  When  it  is  realized  that  In 
1900  this  company  started  In  Chicago  with  a  factory 
of  but  about  500  square  feet  floor  space,  the  present 
factory  of  60,000  square  feet  area  at  .Valparaiso 
gives  a  pretty  good  idea  of  its  growth  and  tells  its 
own  stoiy  as  to  whether  customers  are  satisfied  with 
the  products  of  the  company. 
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ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


-43,410.  Electrode  and  Conductor.  Charles  E.  Acker, 
Niagara  Falls,  N.  Y.  Application  filed  June  5. 
1902. 

An  electrode  for  use  with  high-current  densities  con- 
sists of  a  carbon  block  constituting  the  working  head, 
and  a  carbon  shank  portion  constituting  the  conductor 
and  support,  the  shank  portion  being  suitably  propor- 
tioned   to    the  block   and   removably   secured   to    it. 

,"43.417-  Reverse-current  Indicator.  Leonard  An- 
drews, Hastings,  England,  assignor  to  the  Stan- 
ley Electric  Manufacturing  Company,  Pittsfiekl, 
Mass.  Application  filed  March  30,  1903. 
A  transformer-core  is  arranged  to  form  two  magnetic 
circuits  magnetically  connected,  the  two  secondaries  being 
arranged  to  be  energized  by  the  two  circuits  respectively. 
A  priniary  produces  fluxes  in  both  of  the  circuits  simul- 
taneously, and  a  second  primary  is  arranged  to  influence 
the  fluxes  so  as  to  oppose  one  and  assist  the  other.  One 
of  the  primaries  is  connected  in  series  with  the  main 
electrical  circuit  and  the  other  in  shunt. 

"43,421.     Telephone  System.     Garrison  Babcock,  Chi- 
cago,   III.,    assignor    to    the    Stromberg-Carlson 
Telephone  Manufacturing  Company,  Chicago,  111. 
Application  filed  April  27,   1903. 
Switching  niechanism  is  adapted  w'hen  in  one  operative 
condition    to    connect    the     teleolione    instruments    and     a 
condenser    in    series    between    tlie    limbs    of    the    telephone 
line    and    wlien    in    another   operative   condition   to    close   a 
low-resistance   path  in   shunt   of  the   condenser. 


Issued  (United  States  Patent  Office)    November  10,  igoj. 

Wis.,     and     Budd    Frankenfield,    Pittsburg,    Pa. 

Application  filed  January  27,  1903. 
As  a  means  for  regulating  self-inductance  in  electric 
circuits,  a  core  of  magnetic  material  is  provided  and  also 
two  independent  electric  circuits  in  magnetic  inductive 
relation  to  the  core  and  in  non-inductive  relation  to 
eacli  other.  One  of  the  independent  electric  circuits 
carries  alternating  current,  the  current  in  one  circuit 
being   varied    at   will. 

743»457-     Telephone-exchange     System.      George     L. 
Cragg,  Chicago,  III,  assignor  to  the  Stromberg- 
Carlson      Telephone     Manufacturing     Company, 
Chicago,   III.     Application   filed    May  9,   1902. 
^V  relay  included  serially  in  the  cord-circuit  is  adapted 
for    operation    by    the    sub-station     apparatus.     A    super- 
visory   signal    is   partially    controlled    by    the   relay,    while 
a    second    relay    completes    the    control.     Means    are    pro- 
vided,   operating    independently    of    the    spring-jacks    and 
plugs,    for    controlling    the    continuity    of    the    circuit,    in- 
cluding  the    second   relay. 

743,458.  Compensating  System.  Elmer  E.  F.  Creigh- 
ton,  Pittsfield,  Mass.,  assignor  to  the  Stanley 
Electric  Manufacturing  Company,  Pittsfield, 
Mass.    Application   filed   December  20,    1902. 

Current  is  produced  in  a  local  circuit  the  volume  of 
which  bears  a  substantially  constant  relation  to  that  of 
the  main  current.  A  switch  in  the  local  circuit  rotates 
at  the  polar  speed  of  the  main  generator.  A  magnet 
adapted  to  affect  the  potential  of  the  main  circuit  has  two 
windings  and  connections  from  the  switch,  adapting  the 
latter  to  periodically  shift  the  current  in  the  local  circuit 
from  one  of  the  magnet-windings  to  the  other.  (See 
cut.) 


NO.    743. 45S. — COMPENSATING   SYSTEM. 

743,423.  System  of  Motor  Control.  Thomas  E. 
Barnum,  Milwaukee,  Wis.,  assignor  to  the  Cut- 
ler-Hammer JNIanufacturing  Company,  Milwau- 
kee,   Wis.     Application  filed   March  31,   1902. 

Combined  with  a  small  motor  and  a  large  motor,  is  a 
rheostat  for  both  motors,  having  a  movable  element,  A 
magnetically  operated  switch  controls  the  continuity  of 
the  circuit  of  eacii  motor  and  means  are  supplied  for 
preventing  the  operation  of  the  switches  after  the  motor- 
circuits  are  open  until  the  movable  element  is  returned 
to    the   initial    position.       (See    cut  on    next  page.) 

743.426.  System  for  Operat  ing  Electric  El  evators. 
William  Baxter,  Jr.,  Jersey  Citj'-,  N.  J.  Appli- 
cation filed  January   17,   1899. 

Combined  with  an  electrically  operated  elevator  is  a 
manually  operated  controller,  wliich  determines  the  speed 
of  the  elevator.  An  automatically  operated  controlling 
switch  normally  under  control  of  current  through  the 
motor   controlling  the    speed   of   the  motor. 

743.431-     Method  of  Converting  Oxygen  into  Ozone. 

Frederick  S.  Blackmarr  and  Joseph  L.  Willford, 

Minneapolis,   Minn.     Application   filed    April    26, 

1902. 

Induced  electric  current  is  applied  to  the  opposite  sides 

of     a     wall     of     dielectrical     material,     through     terminals 

which  are  at  all  points  in  contact  with  the  wall,  and  also 

air  or  oxygen   is   passed  along   the  wall,   in  proximity  to 

one   of  the  terminals. 

743432.     Apparatus    for    Converting    Oxygen     into 
Ozone.     Frederick  S.  Blackmarr  and  Joseph  L. 
Willford,   Minneapolis,   Minn.    Application   filed 
April   26,    1902. 
A  tube  or  cylinder  formed  of  a  dielectric  material   has 
the   terminals   for    the  secondary  circuit  of   an    induction 
coil    located    upon    the    inner    and    outer    surfaces,    each, 
terminal     being     in     contact     at     all     points     tliroughout 
its  length  with  one  surface  of  the  tube.      Means  are  pro- 
vided for  passing  oxygen  or  air  through  the  tube  in  con- 
tact  with  the    inner   material.      (See   cut  on  next  page.) 

743»433-    Apparatus     for    Converting    Oxygen    into 
Ozone.     Frederick  S.    Blackmarr  and  Joseph  L. 
Willford,    Minneapolis,    Minn.     Application   filed 
October  27,    1902. 
.\  series  of  tubes  or  cylinders  are  arranged  one  within 
another    with   air   or  oxygen   passages   between   them   and 
formed  of  suitable  dielectric  material.     Electrodes  are    ar- 
ranged  in  the  air  or  ox>'gen  passages  between   the   tubes, 
one  or  more  of  the  electrodes  being  in  contact  with   the 
inner  surface  of  one  tube  and  the  outer   surface   of  an- 
other. 

743.435-    Apparatus    for   Controlling   Trolley    Poles. 
Judson  L.  Bogue  and  David  M.  Jennings,  Den-, 
ison,   Texas.     Application   filed    May   2,    1903. 
A  horizontal  extension  of  the  trollcj/  base  provided  with 
a   spring   operates   to   hold    the   pole    in   position. 

743441.    Electric  Terminal.    Howard  Brooks,  Whea- 
ton,   111.,    assignor   of   two-thirds   to   George   W. 
Brown  and  John  C.  Mastick,  Wheaton,  III.     Ap- 
plication filed  June  20,  1902. 
The  conductor  passes  into   a  cylindrical  opening  in  an 
insulator,    which    opening    is    provided    with    cylindrical 
grooves  for  the  reception  of  an  insulating  compound. 

743444.     Means    for    Regulating    Self-inductance   in 
Electric  Circuits.     Charles  F.  Burgess,  Madison, 


NO.    743, 532. ^TELEPHONE-EXCHANGE    SYSTEM. 

743)459-  Compensating  System.  Elmer  E.  F.  Creigh- 
ton,  Pittsfield,  Mass.,  assignor  to  the  Stanley 
Electric  Manufacturing  Company,  Pittsfield, 
Mass.     Application   filed   January  31,    1903. 

Current  is  de^-cloped  in  a  local  circuit  bearing  a  sub- 
stantially constant  volume  relation  to  that  of  the  main 
circuit.  Each  alternation  of  each  cycle  of  the  current 
in  the  local  circuit  is  divided  into  two  parts  without  aUer- 
ing  the  character  of  the  alternations  of  the  current.  The 
current  in  the  two  parts  is  directed  in  relatively  opposite 
directions  through  magnet-windings  adapted  to  effect  the- 
voltage    in    the    main    circuit. 

743,463.  Controller  for  Electric  Motors.  Hem-y  H. 
Cutler,  Milwaukee,  Wis.,  assignor  to  the  Cutler- 
Hammer  Manufacturing  Company,  Milwaukee, 
Wis.     Application    filed    December    30,    igoi. 

A  pair  of  parallel  paths  extend  around  the  armature 
of  the  motor,  switch  contacts  being  contained  in  one_  of 
the  paths.  An  electromagnetic  device  controls  the  switch 
contacts  contained  in  the  other  path  and  a  switch  controls 
the  circuit  through  the  electromagnetic  device  which  in 
turn   is  operated  by  the   movable  element  of  a  rheostat. 

743471.     Fuse  Casing  and  Switch.  Louis  W.  Downes, 

Providence,  R.  I.,  assignor  to  the  D.  &  W.  Fuse 

Company,    Providence,    R.    I.     Application    filed 

January  12,   1903. 

A    casing   or   box    lias   a   main    cover    and    an   auxiliary 

cover  closing  an  opening  therein.     A  conducting^  element 

on    each    cover    closes    a    circuit   when    its    cover   is    closed 

and   withdraws   from   circuit  when  its  cover  is  opened. 

743493-  Alarm  Signal  for  Elevators.  Edward  L. 
Hail  and  George  Hail,  Providence,  R.  I.  Ap- 
plication filed  May   i,   1902. 

Automatic  means  intermittently  close  and  break _  a 
circuit  during  the  travel  of  the  car  in  either  direction 
from  one  landing  to  the  next  successive  landing,  to  indi- 
cate  by   an   alarm   that  the  car   is  in  motion. 

743,512.     Apparatus  for  Transmitting  Electrical  Com- 
munications.    Charles    M'.    Jacobs,    Maidenhead, 
and  Arthur  H.   Nicholson,  Wendover,  England. 
Application  filed   August  2,   1902. 
Selective    electric    signaling   is  performed   by   a    number 
of    transmitting    keys    with    a    like    number    of    receivers, 
one  at  each  signaling  station.     Each  of  the  receivers  has 
its    circuit    broken    by    more    than    two    relays,    each    of 
which   is  connected  with  a  separate  transmitting   lead,   so 
that  tlicre  arc  as  many  leads  as  there  are  relays  at  each 
station. 

743oi4-     Magnetic    Clutch.     Camille    Jenatzy,    Fils, 

Brussels,    Belgium.     Application    filed    June    27, 

1903. 

A  magnetic  fly  wheel  is  provided  with  a  friction  surface 

constituted  by   the   combination   of  antifriction    metal   and 

steel   for  preventing  gripping  of  the  plates  during  sliding 

action    and    heating    of    the    parts    in    frictional    contact. 

743,521.     Trolley  Stand.     Frederick  Kennington  and 

David  L.  Fawcett,  Leeds,  England.     Application 

filed  January   14,   1903. 

A   trolley   arm   is  adapted   to    be    moved    about   vertical 

and    horizontal    axes    and    a    spring    support    is    arranged 

under    the    trolley   arm    parallel    to    its   axis    and    adapted 

to   bear   on   an   abutment  at  one   end  and  on  the  arm  at 

the  other  end. 

743.532.     Telephone-exchange    System.    John    C.    F. 

Malthauer,   Minneapolis,   Minn.,  assignor  to  the 

Stromberg-Carlson      Telephone      Manu  factu  ring 


Company,    Rochester,    N.    Y.     Application    filed 

June  23,  1902. 
A  riniring  key  included  in  the  cord  circuit  closes  the 
secondary  circuit  and  associates  it  with  the  called  sub- 
scriber's line.  Two  primary  windings  relatively  wound 
so  that  each  may  produce  current  in  the  secondary  cir- 
cuit in  a  direction  opposed  to  the  other  produce  alter- 
nating currents,  the  primary  windings  being  included  in 
sejiarate  circuits  having  a  strand  of  the  cord-circuit  for 
a  coumion  conductor.  Means  are  provided  for  including 
a '  source  of  direct  current  alternately  in  the  circuits, 
each  containing  one  of  the  primary  windings.      (See  cut.) 

743,540.     Electric   Cut-out.     Louis  W.  Miller,  Roch- 
ester, N.  Y.,  assignor  to  the  Alert  Manufacturing 
Company,    Rochester,    IST.    Y.     Application    filed 
February  26,  1903. 
An    electrical    instrument    is    located    in    a    line    circuit 
with   magnets  arranged   in   pairs  on   each   side   of  the   in- 
strument  and   having   fine    inner   and    coarse    outer   coils. 
A   cross-shaped   armature    is   supported    on    a   central    rod 
and   adapted   to   be   attracted   by   an  abnormal   current  in 
the    fine    windings,    breaking    the    circuit. 

743,542.  Trolley  Signal.  Charles  H.  Morse,  Cam- 
bridge, Mass.    Application  filed  June  25,  1901. 

Electric  circuits  control  electromagnets  at  each  end  of 
the  block,  which  in  turn  operate  the  mechanism  which 
unlatches    and    turns    the    signal. 

743-555-     Snap-switch-operating  Mechanism.    Charles 
G.    Perkins,    Hartford,    Conn.     Application   filed 
August  I,  1903. 
The    switch   is   provided    with    stationary   terminal    con- 
tacts   and    a    ratchet    mechanism    which    is    turned    by    a 
thumb  screw,  bringing  the  movable  contacts  into  position. 

743,564.     Automatic  Telephone  Exchange.     Malcolm 
C.  Rorty,  Dedham,  and  Albert  M.  Bullard,  Som- 
erville,    Mass.,    assignors    to    the    American    Bell 
Telephone  Company,  Boston,  Mass.    Application 
filed  August  9,  1900. 
Multiple    contacts    at    the    central    station    are   provided 
for  each  subscriber's  line.     Electromechanism  at  the   cen- 
tral   station    operated   from  a   common    source    of   electro- 
motive   force    at    the  central   station   operate    circuit-closing 
and  switching   devices  included  in  the  signaling  and  talk- 
ing   apparatus    at    the    subscriber's    stations,    thereby    con- 
necting   the    stations. 

743.5S5-  Magnetic  Speed  Indicator.  Simon  B. 
Storer,  Syracuse,  N.  Y.  Application  filed  Jan- 
uary  3,    1903. 

The  recording  mechanism  is  provided  with  an  inter- 
mittently   acting    magnetic    damping    device. 

743^586.  Magnetic  Speed  Indicator.  Simon  B. 
Storer,  Syracuse,  N.  Y.  Application  filed  June 
4,  1903. 

Separate  horseshoe  magnets  have  inner  and  outer 
poles  arranged  in  concentric  rows.  An  armature  and  a 
Jow-resistance  part  are  placed  in  the  field  and  cut  by  the 
same  lines  of  force,  one  of  the  latter  parts  being  rotary 
and  the  other  oscillatory  and  biased  to  a  normal  position 
of    rest. 

743-589-     Telephone  Relay  or  Step-up.     Gustavus  E. 
Sundquist,  Cleveland,  Ohio,  assignor  of  one-half 
to   Albert   H.   Wahl,    Cleveland,   Ohio.     Applica- 
tion filed  May  14,  1902. 
Two    lines  or  line   sections,   each  containing  in  its   cir- 
cuit a  receiver  and   a  secondary  of  an  induction  coil  are 
combined    with    an    independent    microphone    opposed    to 
each    of    the    receivers   and   arranged    to  receive   vibrations 
tlierefrom.     A    common    primary     circuit    is    supplied    for 
the    microphones    including    a    source    of    electrical    supply 
and    a    primary    coil    arranged    to    influence    both    of    the 
secondary    coils. 

743j594-  Telephone  Circuits  and  Apparatus.  George 
K.  Thompson,  Newton,  Mass.,  assignor  to  the 
American  Telephone  and  Telegraph  Company. 
Application  filed  March  31,   1903. 

Two  associated  local  circuits,  one  cunlaining  a  receiver 
and  the  other  containing  a  transmitter  and  condenser, 
form  part  of  a  section  of  tlie  main  circuit.  An  induc- 
tion coil  has  three  helices  or  windings,  one  connected 
in  the  main  circuit,  and  the  other  two  in  the  local  cir- 
cuits   respectively. 

743^598-  Electric  Battery.  Edmund  Tweedy,  New 
York,  N.  Y.,  assignor  to  the  Roberts  Battery 
Company.     Application  filed  December  31,  1902. 

A  section  having  an  open  top  lias  a  tightly  fitting  cover 
made  in  sections  carrying  an  element  of  the  cell  or  bat- 
tery  between   its   sections. 

743.600.  Electric  Fire  Alarm.  Johannes  W.  H. 
Uytenbogaart,  Utrecht,  Netherlands.  Applica- 
tion filed  May  6,   1903. 

When  the  alarm  is  to  be  given  a  glass  door  in  tlie 
alarm  box  is  broken  and  a  pendulum  released  whicli 
alternately    makes  and   breaks   a   circuit  giving  the    alarm. 

743.601.  Means  for  Controlling  the  Speed  of  Elec- 
tric Motors.  Arthur  P.  Warner,  Chicago,  III. 
Application  filed  March  20,   1903. 

Several  electric  motors  are  mechanically  connected  to 
rotate  at  the  same  relative  speed,  the  armatures  of  the 
motors  being  connected  in  series  and  the  fields  in  parallel 
with  the  source  of  electromotive  force.  Means  for  con- 
trolling tlic  field  strength  of  all  of  the  motors  inde- 
pendently   of    each    other    are    furtlier    provided. 

743.603.     Electrical     Vibratory     Motor.     Charles     S. 
Whitney,   Springfield,   111.,   assignor   of   one-half 
to  Forest  P.  Lamoreux,  Springfield,  111.    Appli- 
cation filed  February  25,   1903. 
An   armature   is  oscillated  on   a   frame  between  electro- 
magnets   electrically    connected    with    a    source    of    alter- 
nating-current   supply,   producing  reciprocating   mechanical 
motion. 

743,607.     Resistance    for    Electric    Circuits.     Gilbert 
Wright,  Pittsfield,  Mass.,  assignor  to  the  Stanley 
Electric     Manufacturing     Company,     Pittsfield, 
Mass.     Application     filed    July     15,     1902.     Re- 
newed  September  26,    1903. 
Several    cast   grids   are    arranged    in    radial   planes   and 
connected  in  series.     An  end  plate  of  insulating  material 
,  and  a  ring  of  insulating  material  hold  the  grids  in  place. 

743,654.  Electric  Car  Heater.  James  F.  McElroy, 
.'\lbany,  N.  Y.,  assignor  to  the  Consolidated  Car 
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Heating   Company,   Albany,   N.   Y.     Application 
filed  September  2,  1903. 
The    vestibule    of    a    railway    car    is   provided    with  _an 
electric    heater,    the    switch    therefor   having   its  operating 
part    located    in    the    line    of    movement   of    the    vestibule 
door  so   as   to   be    actuated   by    the   door. 
743,668.     Extracting    Chromium    from    Chrome-iron 
Ore.     Robert    Siichy     and     Heinrich    Specketer, 
Griesheim-on-the-Main,    Germany,    assignors    to 
the  firm  of  Chemische  Fabrik  Griesheim,  Elec- 
tron,   Griesheim-on-the-M'ain,    Germany.      Appli- 
cation filed  February  6,  1903. 
Soluble   chrome-iron   ore  and   chromium   compounds   are 
made  by  heating  the  ore  together  with  sulphuric  acid  and 
an     oxidizing    agent,     and     passing    an     electric    current 
tlirough    the   solution. 

743,710.  Means  for  Electric  Separation.  Elmer  Gates, 
Chevy  Chase,  M'd.  Application  filed  March  25, 
1903. 

An  electric  terminal  constituting  a  collecting  member 
is  provided  with  an  annular  crevice,  and  means  com- 
municating with  the  crevice  for  drawing  into  it  elec- 
trically attractable  particles  attracted  toward  the  collect- 
ing member.  An  annular  hopper  is  provided  at  its  lower 
end  with  a  thin  annular  discharge  aperture  coaxially  dis- 
posed about  the  collecting  member  and  constituting  means 
for  exhibiting  to  the  collecting  member  in  a  thin  tubular 
veil   the   mass   to  be   separated. 


lo 


NO.    743,423. — SYSTEM    OF    MOTOR    CONTROL. 

743,718.  X-ray  Tube.  John  O.  Heinze,  Jr.,  Lowell, 
Mass.     Application  filed  July  9,  1903. 

The  bulb  has  a  re-entering  portion  of  its  radiating 
walls,  projecting  into  the  field  of  bombardment,  the  re- 
entering portion  having  that  part  near  the  anode  thinner 
in  thickness  than  the  thickness  of  the  radiating  walls  of 
the  bulb. 
743,724.  Electric  Lighter.  Conrad  Hubert,  New 
York,  N.   Y.     Application  filed   March    17,   1903. 

An  electric  lighter  is  supplied  with  sparking  electrodes. 
A  movable  shield  controlling  the  sparking  movement  of 
the   electrodes    is    operated    by    the   inflammable    torch. 

743»779-  Process  of  Winding  Electrical  Coils.  Rich- 
ard Varley,  Providence,  R.  I.,  assignor  to  the 
Varley  Duplex  Magnet  Company.  Application 
filed   May   15,   1903. 

A  layer  of  smooth  paper  having  reinforced  or  thick- 
ened edges  is  wrapped  around  a  suitable  winding  axis. 
A  layer  of  wire  is  then  wound  upon  the  smooth  surface 
of  the  paper,  the  space  between  the  thickened  edges  being 
then  filled.  Alternate  layers  of  paper  and  wire  make  up 
the    coil. 

743,789.  Railway-station  Signal.  John  L.  Wrenn, 
Washington,  D.  C.  Application  filed  June  30, 
1903. 

Station-signaling  apparatus  comprises  an  electric  circuit, 
a  signal  operated  thereby,  a  manually  operated  switch 
to  close  the  circuit  and  operate  the  signal,  and  mechan- 
ical  means  actuated  by   a  passing  car   to   open  the    circuit. 

743)So5.  Cable  Holder  for  Manholes.  Hugh  C. 
Baker,  Jr.,  New  York,  N'.  Y.  Application  filed 
April  20,    1903. 

Jaws  adjustable,  as  to  height,  are  movable  along  a 
vertical   supporting  rod  and  clasp  the  cables. 

743,836.  Electric  Pump.  Otto  G.  Dobert,  New  York, 
N.   Y.     Application   filed  July   17,   1903. 

A  pole  changer  is  mounted  upon  the  switchboard  of 
the  motor.  The  latter  is  provided  with  a  rocking  arma- 
ture, the  movements  _  of  which  are  controllable  by  move- 
ments of  the  pole  changer.  A  reciprocating  pump  i?  con- 
nected with  the  rocking  armature  and  free  to  move  in 
step    with    it    when    actuated. 

743,852.  Block-signal  System.  Israel  H.  Francisco, 
Rutland,  Vt.     Application  filed  May  20,   1902. 

lilectric-circuit  signals  corresponding  to  the  different 
blocks  are  connected  to  alternate  insulated  rail  sections 
and   arc    connected    by    contacts  carried   on   the    cars. 

743.878.  Electric  Block  Signal.  William  S.  Jack- 
son, Hobokcn,  N.  J.,  assignor  of  one-half  to 
David  Young,  Newark,  N.  J.  Application  filed 
March  5,   1903. 

An  electric  block  signal  Iiaving  a  semaphore,  a  setting 
shoe  movable  in  a  rectilinear  path  across  the  semaphore 
to  directly  set  the  latter,  and  circuit-controlled  setting 
devices  for  imparting  reciprocating  movement  to  tlic 
slioc    arc    the    i)romincnt    features. 

743.879.  Thermostatic  Pole  Changer.  Jens  P.  Jen- 
sen, Esbjerg,  Denmark,  assignor  to  Thomas  Pe- 
der  Hansen.     Application  filed  January  22,  1903. 

Tlie  pole  changer  has  a  rocking  movement  and  is 
actuated  by  a  member  on  the  motor  shaft,  thereby  alter- 
nating the  direction  of  the  magnetic  flux. 


743.887.  Apparatus  for  Regulating  the  Flow  of  Cur- 
rent in  Electric  Circuits.  Isidor  Kitsee,  Phila- 
delphia,  Pa.     Application  filed  March  i,   1901. 

An  electromagnetic  device  is  connected  in  shunt  to  a 
consuming  circuit,  the  electromagnetic  device  being 
adapted  to  move  to  and  fro  a  metallic  conductor  placed 
between   the  primary  and  secondary  of  a  converter. 

743.888.  Electric  Safety  Appliance.  Louis  Klent- 
schi,  Richmond  Hill,  N.  Y.  Application  filed 
February  20,  1903. 

A  cover  over  the  conductor  rail  of  a  third-rail  system 
is  lifted  up  by  means  of  a  lever  actuated  by  the  car 
wheel  which  closes  again  when  the  car  has  passed.  (See 
cut.) 

743,925.     Insulating  Draw-bar  or  Draft-link  for  Rail- 
way   Trains.     Henry    E.    Procunier,    Oak    Park, 
111.     Application  filed  September  22,  igo2. 
The   two   parts    of   the   draw    bar  bolt     together   with   a 
corrugated  joint,  insulating  material  being  placed  between, 

743,941.     District   Messenger   Box.    Aaron   V.   Siler 

and  Justain  H.  Riley,  Newark,  Ohio.     Application 

filed  September  8,  1902. 

Upon    pulling    down    a    lever    a    ratchet    mechanism    is 

operated    which    connects   the    electric    circuit    giving    the 

signal. 

743,948.  Printing  Telegraph.  Walter  S.  Steljes, 
London,  England.  Application  filed  May  12, 
1903. 

A  spindle  carries  a  type  wlieel  free  to  move  longi- 
tudinally, but  revolving  with  the  spindle.  An  oscillating 
printing  lever  shifts  the  type  wheel  longitudinally  on 
tlie  spindle.  A  flat  spring  afHxed  at  one  end  to  the  type 
wheel  spindle  carries  a  cone  projection  upon  the  free 
end  and  also  the  hub  of  the  type  wheel,  the  coned  projec- 
tion being  adapted  to  pass  under  the  roller  from  side  to 
side  as  the  wiieel  moves  longitudinally  on  its  spindle. 
The  mechanism  is  actuated  by  impulses  over  the  tele- 
graph   line. 

743,951.     Telephone  Transmitter.     Alfred  Stromberg, 

Chicago,  111.,  assignor  to  the  StroiTiberg-Carlson 

Telephone    Manufacturing   Company,    Rochester, 

N.   Y.     Application  filed   November  17,   1902. 

Details    are    described   of   a    transmitter   which    has   the 

rear    electrode    stationarily    mounted    to    tlie    back    of    the 

cli  amber. 

743.953-  Central-energy  Telephone  System.  William 
A.  Taylor,  Chicago,  111.,  assignor  to  the  Kellogg 
Switchboard  and  Supply  Company,  Chicago. 
111.     Application  filed  February  4,  1901. 

A  signal-controlling  electromagnet  is  bridged  between 
the  two  limbs  of  the  talking  circuit  of  one  of  the  lines, 
the  electromagnet  having  two  windings  and  possessing 
impedance  to  the  passage  of  talking  currents,  A  switch 
at  the  sub-station  closes  a  complete  circuit  from  the  source 
through  one  of  the  windings  at  one  time  to  actuate  the 
magnet  or  both  of  the  windings  at  another  time.  Means 
are  provided  for  preventing  the  passage  of  the  current 
from  the  source  through  the  winding  of  the  repeating 
coil    associated    with    the    electromagnet. 


NO.     743,432. — APPARATUS    FOR    CONVERTING    OXYGEN 
INTO    OZONE. 

743.958.  Dynamometer  for  Electric  Current.  Ma- 
thias  E.  Turner,  Cleveland,  Ohio.  Application 
filed  June  18,   1903. 

For  measuring  electric  current  a  shaft  is  adapted  to  be 
rotated  by  the  current.  A  current-indicating  member 
is  driven  from  the  shaft,  and  another  member  indicates 
the  maximum  units  of  measure  of  the  current  used  dur- 
ing  any   desired   interval   of   time. 

743.966.  Brake  for  Street-railway  Cars.  Joseph 
Wetzler,  New  York,  and  Alfred  Green,  Roch- 
ester, N.  Y.,  assignors  to  the  Compound  Magnet 
Brake  Company.  Application  filed  November  t, 
igo2. 

An  electric  solenoid  plunger  operates  a  series  of 
levers  which  are  attached  to  the  brake. 

743,970.     Electric  Switch.     Christian  F.  Ziegler,  Chi- 
cago.   111.,    assignor    to    the    Reynolds     Electric 
Flasher    Manufacturing    Company,    Chicago,    111. 
Application   filed   April   9,    1902.     Renewed    Sep- 
tember   17,    1903. 
Rotating    wheels    carry    a    series    of    segments    movably 
mounted  and  having  their  respective  ends  turned  at  right 
angles  and  provided  with  notches.     A  clamping  holder  en- 
gages  the   notched   ends   with   means  for   securing   it. 

743'975-  Signal  Apparatus.  Clyde  J.  Coleman,  New 
York,.  N.  Y.,  assignor  to  the  Flail  Signal  Com- 
pany.    Application   filed  July  8,    1901. 

IJ(|ueficd  gas  oi>cratcs  the  signal  and  the  valves  con- 
trolling  tlie   gas    are   actuated  by  electric  circuits. 

743,991.  Electric  Fixture.  Kent  Shafl:er,  Evanston, 
111.     Application  filed  July  12,  1902. 

One  plug  is  adapted  to  enter  the  socket  from  the  main 
circuit,  while  several  sockets  arc  attached  to  the  plug 
and  are  connected  electrically  to  the  contacts  in  the  plug. 

743.999-     System  of  Electric  Communication.     James 
T.   Armstrong  and  Axel  Orling,   London,  Eng- 
land.    Application  filed  February  5,  1902. 
Conductors    constituting   an    electric   circuit    with    earth 
connections    and    means    for    producing    low- tension    cur- 


rents and  high-potential  discharges  together  through  them 
are   the  essential    features. 

744,000.  System  of  Electric  Communication.  James 
T.  Armstrong  and  Axel  Orling,  London,  Eng- 
land. Original  application  filed  February  5,  1902. 
Divided  and  this  application  filed  July  23,   1903. 

An  apparatus  for  receiving  electrical  impulses  consists 
of  a  microphonic  receiver  having  suitable  ground  con- 
nections and  adapted  to  control  the  supply  of  current 
from  a  local  source  to  one  or  more  telephone  magnets 
in  a  sound-proof  chamber,  whose  varying  fields  cause  the 
iron  walls  of  a  centrally  located  chamber  to  vibrate  and 
produce  sound.  This  chamber  contains  an  inner  tuned 
chamber  within  which  is  a  sensitive  ilamc  above  which 
is  located  a  platinum  or  other  suitable  wire  forming  part 
of  a  local  circuit  whose  resistance  is  controlled  by  the 
length  of  tiie  flame  which  is  regulated  by  the  received 
impulses  and  a  relay-closing   device. 
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744,coi.  System  of  Telephonic  Communication. 
Jaines  T.  Annstrong  and  Axel  Orling,  London, 
England.  Original  application  filed  February  5, 
1902.  Divided  and  this  application  filed  July  23. 
1903. 

An  electric  circuit  contains  two  or  more  earth  connec- 
tions through  which  a  combination  of  low-tension  currents 
and  high-potential  discharges  are  completed  through  the 
earth. 

744,012.  Armature  Coil.  Charles  Knape,  Pittsburg, 
Pa.,  assignor  of  one-half  to  Charles  A.  Psilander, 
Pittsburg,   Pa.     Application  filed  July  9,   1903. 

A  continuous  strap  forms  the  coil,  there  being  flattened 
portions  on  the  outer  ends  and  a  flattened  portion  inter- 
mediate   the    length   of    the   strap. 

Reissues. 

12,168.     Wireless    Telegraphy.     Reginald   A.    Fessen- 
den,    Washington,    D.    C,    assignor    of    one-third 
to  Darwin  S.  Wolcott,  Sewickley,  Pa.     Applica- 
tion filed  October  20,  1903.     Original  application 
filed  August  12,  1902. 
A    sending    conductor    so    proportioned    as    to    radiate 
waves    of    low    frequency,    and    an    alternating-current    dy- 
namo   having    its    terminals    connected    respectively    to    the 
radiating  portion   of  the   sending  conductor  andto  ground 
are  the  salient  features.      The   dynamo  is  so  adjusted  that 
its  periodicity    is   the    same    or   approximately   the    same    as 
the    natural   period  of   the    sending   conductor. 

I2,i6g.  Wireless  Telegraphy.  Reginald  A.  Fessen- 
den,  Washington,  D.  C,  assignor  of  one-third 
to  Darwin  S.  Wolcott,  Sewickley,  Pa.  Applica- 
tion filed  October  20,  1903.  Original  application 
filed  August  12,  1902. 

In  a  system  for  the  transmission  of  energy  by  electro- 
magnetic waves,  a  conductor  consisting  of  a  number  of 
wires  is  so  arranged  and  proportioned  as  to  radiate  a 
substantially    pure    sine    wave. 


EXPIRING  PATENTS. 

Following    is    a    list    of    electrical   patents    (issued 

by    the    United    States    patent    office)    that    expired 

on  November  16,  1903: 

352,549.  Watchman's  Electric  Signal  Box.  William  W. 
Le    Grande    and    George    W.    Burton,    Louisville,    Ky. 

352,571.  Electric  Railway  Signal.  Charles  W.  Pridham, 
Earle    Court    Road,    County    of    Middlesex,    England. 

352,596.  Hinge  Connection  for  Electrical  Instruments. 
George  W.  Wilson,  Boston,  Mass.,  assignor  to  the  Ameri- 
can   Bell   Telephone    Company,    Boston. 

352,600.  Telegraph  Instrument.  Chancy  G.  Wright,  Chi- 
cago, 111. 

352.621.  Cutout  for  Incandescent  Lamps.  Hermann  Lemp 
and  Merle  J.  Wightman,  Hartford,  Conn.,  assignors  to 
the    Schuyler    Electric    Light    Company. 

352.622.  Machinery  for  Transmitting  and  Arresting  Motion. 
Wilfred  Lewis,  Philadelphia,  Pa.,  assignor  to  William 
Sellers  &    Co.,   Philadelphia.  . 

352,625.     Electric      Lamp.     Darius      Lyman      and      Marshal 

Wheeler,  Washington,   D.    C.  ^ 

352,647.     Automatic    Electric    Liquid    Level    Indicator.     John 

J.  Ghegan,   Newark,  N.  J. 
352,691.     System  of  Electrical  Distribution.    John  W.  Howell, 

New  Brunswick,  N.  J. 
352,700.     Electric   Railway   Signal.     Sidney  C.   Mahanay  and 

Ben    L.    Campbell,    near   Manchester,    Mo. 
352,708.      Storage' Battery.      Otto  A.   Moses,  New  York,  N.  Y. 
352,725.      Telegraphic       Relay.      George       Westinghouse,      Jr., 

Pittsburg.    Pa. 
35-. 735-      Telephone.      William    R.    Cole,    Detroit,    Mich. 
352,754.      Flexible    Joint  for   Underground  Electrical  conduits. 

Setli    E.    Hurlbut,    Chicago,    III. 
352,771,     Underground    Tube     for    Electric    Wires.     Herbert 

G.    Morehouse,    Croton    Landing,    N.    Y. 
352,796.      Electric    Igniter   for  Gas   Engines.      Cyrus  W.    Bald- 
win,  Yonkers,  N.   Y.,  assignor  to   William  E.   Hale,  Chi- 
cago, rii. 
352,806.     Microphone  Transmitter.     William  R.  Cole,  Detroit, 

Mich. 
352,821.     Ilydrocarhon    Incandescent   Light.     Alexander  Heil- 

brun,   Cincinnati,    Ohio. 
352,852.      Insulating      Material      for      Electric     Wires.      David 

llrooks,   Jr.,   Philadelphia,    Pa. 
352,865.     Duplex    and    Quadruplex    Telegraphy.     Samuel    P. 

Frcir,    Rasellc,    N.    J.,    assignor    to    the    Western    Union 

Telegraph    Company  of  New  York. 
352,900.      Telephone  Transmitter.      Malone  Wheless  and  James 

D.    Dardcn,  Washington,  D.   C. 
35'. 903-     Electromechanical    Signal    Aojiaratus.     William    W. 

Le   Grande,   Louisville,   Ky. 
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Electric  Power  in  the  Largest  California 

Stamp  Mill. 

Bv  George  P.  Low. 

Electric  power  lias  become  so  thoroughly  estab- 
lished as  the  most  economical  source  of  mechanical 
energy  to  be  found  in  California  that  it  is  displacing 
all  rivals  in  every  locality  which  is  so  fortunate  as 
to  possess  local  service  from  transmission  lines,  and 
in  many  instances  isolated  transmission  plants,  so  to 
speak,  have  been  installed  by  the  more  progressive 
mine  owners  whose  properties  are  removed  from  the 
great  arteries  of  electric  power,  that  are  fast  en- 
meshing the  whole  state.  Transmission  engineers 
have  long  since  learned  that  miners  and  mining  su- 
perintendents form  the  most  cautious  and  conservative 
class  of  men  to  be  found  in  the  whole  category  of 
electric  power  consumers.  They  will  risk  everything 
on  a  mining  location  that  "looks  good,"  but  they  will 


in  value,  it  will  be  recognized  as  constituting  a  low- 
grade  property,  which  must  be  handled  with  the 
utmost  economy  in  order  to  be  productive.  'And 
yet  the  Royal  Consolidated  Mines  are,  as  stated, 
among  the  most  prosperous  in  the  state. 

Power  for  the  operation  of  these  mines  is  derived 
from  two  sources — namely,  the  Stanislaus  Milling 
and  Power  Company  and  the  LTtica  Mining  Company, 
both  being  transmission  plants,  the  former  rendering 
general  service  and  the  latter  being  a  so-called  "iso- 
lated" transmission  plant,  organized  primarily  for 
the  purpose  of  delivering  power  for  the  operation  of 
the  famous  Utica  Mine  at  Angels,  Cal.  Each  is  a 
moderate-sized  plant  and  the  lengths  of  the  trans- 
missions are  comparatively  short.  Three-phase  cur- 
rent is  taken  from  either  one  or  the  other  of  the 
transmission  lines  at  15,000  volts  and  delivered  to 
three  250-kilowatt  air-blast  transformers  and  three 
type  "H"  oil-cooled  transformers,  having  a  capacity 


show  that  it  has  crushed  an  average  of  10%  tons 
of  ore  per  stamp  per  24  hours  without  interruption. 

From  the  stamps  the  ore  pulp  is  taken  to  the  con- 
centrators, ivhich  are  driven  by  two  eight-pole,  30- 
kilowatt  induction  motors,  running  at  900  revolutions 
per  minute,  through  a  suitable  countershaft,  and  tlie 
mill  is  so  arranged  that  each  side  is  equipped  with 
12  Standard  concentrators,  which  take  the  first  wash 
of  the  pulp,  and  six  Johnson  concentrators,  which 
take  the  pulp  after  it  leaves  the  Standards.  A  12- 
pole  type  "K"  induction  motor,  having  a  capacity  of 
150  kilowatts  and  running  at  600  revolutions  per 
minute,  operates  a  line  shaft  through  belt  driving, 
and  this  line  shaft  in  turn  drives  a  Blake  No.  7% 
rock  breaker,  which  crushes  125  tons  of  ore  per  hour 
to   the  fineness  of  a  three-quarter-inch   screen. 

Another  interesting  feature  of  the  electrical  equip- 
ment of  the  mine  is  the  electric  tramway  for  con- 
veying ore  from  the  shaft  to  the  mill  over  a  distance 
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take  no  chances  when  it  comes  to  the  mechanical 
equipment  of  a  mine  or  mill.  To  speak  the  truth, 
the  element  of  chance  was  a  rather  potent  factor 
with  electric  power,  and  particularly  in  regard  to  the 
continuity  of  electric  power  service,  some  half  a 
dozen  years  or  less  ago,  but  now  absolute  reliability 
of  service,  coupled  with  the  highest  possible  effi- 
ciency in  cost  and  duty,  has  given  electric  power 
installations  such  impregnability  that  plants  which 
would  have  been  noteworthy  a  few  years  ago  are 
fast  becoming  commonplace. 

The  many  advantages  of  electric  power  can  never 
be  overlooked  in  cases  where  close  financial  working 
is  a  fixed  and  prescribed  condition.  An  instance  of 
this  is  found  in  the  Royal  Consolidated  Mines 
which  have  of  late  received  well-merited  distinction 
as  being  one  of  the  best  gold  producers  in  California. 
More  than  this,  they  operate  the  largest  stamp  mill 
in  California,  and  this  mill  is  electrically  driven. 
Twelve  miles  east  of  Milton,  in  Calaveras  County — 
made  famous  by  Mark  Twain's  "Jumping  Frog  of 
Calaveras,"  which  failed  to  jump  because  it  had  been 
previously  filled  with  buckshot — is  the  town  of  Hod- 
son,  that  finds  reason  for  existence  in  the  fact  that  the 
Royal  Consolidated  Mines  are  located  there.  The  vein 
proper  of  this  mine  is  about  five  feet  wide,  but  the 
country  rock  thereabouts  is  gold  bearing  for  a  width 
of  some  25  feet,  and  its  depth  is  known  to  be  ver>' 
great  All  of  this  ground  is  being  mined  and  milled, 
and  when  it  is  stated  that  it  averages  about  $3  a  ton 


of  100  kilowatts  each.  These  six  transformers, 
which  are  of  the  60-cycIe  variety,  to  conform  with 
periodicity  of  the  transmission  systems,  deliver  575 
volts  on  their  secondary  sides,  and  in  connection 
with  the  air-blast  transformers  there  are  two  Buffalo 
blowers,  each  direct-driven  by  a  type  *T"  one-kilowatt 
induction  motor,  running  at  900  revolutions  per  min- 
ute. 

The  particularly  interesting  feature  of  the  installa- 
tion is  the  electrically  driven  stamp  mill,  which  con- 
tains 120  stamps,  divided  into  six  groups  of  20  stamps 
each,  each  such  group,  of  course,  containing  five 
stamps  to  a  battery,  making,  therefore,  four  batteries 
per  group.  The  motive  power  for  each  of  these  six 
groups  consists  of  one  50-horsepower,  type  "K"  in- 
duction motor,  having  10  poles  and  running  at  720 
revolutions  per  minute,  and  which  is  belted  to  a  short 
countershaft,  that  in  turn  is  belted  at  either  side  to 
each  of  the  four  batteries  of  stamps,  so  that  any  bat- 
tery may  be  cut  out  of  service  as  desired.  Each 
stamp  weighs  approximately  1,050  pounds  and  makes 
106  drops  per  minute  through  a  distance  of  six 
inches,  and  as  there  are  20  such  stamps  which  are 
driven  by  a  single  motor,  some  practical  conception 
of  the  amount  of  duty  rendered  by  the  motors  may 
be  gathered.  When  the  mill  was  originally  planned 
it  was  estimated  that  its  capacity  would  be  eight  tons 
per  stamp  per  24  hours,  but  this  estimate  has  been 
materially  exceeded  in  actual  practice,  for  the  records 
of  the   mill,    which   was   started   on   July   21st   last, 


of  1,640  feet  by  way  of  the  tram  line.  This  track 
has  a  gauge  of  24  inches,  and  the  train  of  ore  cars, 
which  numbers  four  or  five  cars  at  a  time,  is  hauled 
by  a  General  Electric  105-kilowatt  electric  locomotive 
over  a  grade  of  1%  per  cent.  T  he  ore  cars  each  carry 
four  tons.  Current  for  the  operation  of  the  loco- 
motive is  derived  from  a  motor-generator  set,  con- 
sisting of  a  30-kilowatt  form  "K"  induction  motor, 
driving  a  20-kilowatt,  multipolar,  direct-current  gen- 
erator. This  motor-generator  set  is  belt-connected, 
the  speed  of  the  motor  being  900  and  that  of  the 
generator  being  500  revolutions  per  minute.  In  ad- 
dition to  the  equipment  mentioned,  there  are  located 
variously  about  the  mine  one  40-horsepower,  one  20- 
horsepower,  one  lo-horsepower  and  one  five-horse- 
power motor  for  the  purpose  of  driving  the  machine 
shops  and  other  power-consuming  apparatus. 

All  the  electrical  machinery  of  the  mine  was  sup- 
plied by  the  General  Electric  Company,  while  the 
equipment  of  the  mill  was  furnished  by  the  Allis^. 
Chalmers  Company.  The  engineering  features  are  due 
to  Leon  M.  Hall,  electrical  engineer,  and  A.  E.  Rob- 
erts, mechanical   engineer,  both  of  San  Francisco. 


A  mortgage  for  $2,500,000  to  secure  bonds  of  a  like 
amount  has  been  given  by  the  Telluride  Power  Com-, 
pany  of  Salt  Lake  City,  Utah,  to  the  Mercantile 
Trust  Company  of  the  same  city.  The  proceeds  are 
to  be  used  in  purchasing  the  property  and  franchises, 
of  the  Logan  Power  Company  and  for  the  extension! 
of  the  company's  power  plant  near  Provo.  _ 
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The  Electrical  Conductivity  of  Com- 
mercial Copper." 

By  Lawrence  Addicivs. 

Electrical  conductivity  has  come  to  be  a  universally 
accepted  measure  of  the  degree  of  purity  of  copper 
for  two  reasons:  First,  on  account  of  the  enormous 
quantities  of  copper  used  in  electrical  construction; 
second,  because  the  conductivity  forms  a  very  deli- 
cate test  of  the  chemical  purity  of  the  metal.  Fur- 
thermore, a  conductivity  test  may  be  made  upon 
a  wire  of  suitable  dimensions  in  about  three  minutes, 
while  a  chemical  analysis  of  refined  copper  is  a 
tedious  and  correspondingly  expensive  operation. 
-  Miatthiessen's  standard  (one  meter-gramme  of 
pure  soft  copper  at  0°  Centigrade  =  0.14172  interna- 
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tional  ohm)  has  come  into  very  general  use,  al- 
though it  is  some  three  per  cent,  too  low.  The  fact 
that  the  quality  of  the  copper  on  the  market  to-day 
often  exceeds  by  as  much  as  one  per  cent,  the  purest 
laboratory  copper  of  40  years  ago  forms  an  inter- 
esting commentary  on  the  excellence  of  modern 
methods. 

Conductivity  is  affected  by  the  physical  state  of  a 
metal  or  alloy,  as  well  as  by  its  chemical  constitution. 
Now  in  order  to  obtain  the  sample  of  wire  upon 
which  a  measurement  is  made,  the  copper  under 
examination  must  be  subjected  to  several  mechan- 
ical processes,  and  these  different  variables  must  be 
taken  into  account.  It  is  the  purpose  of  this  paper 
to   point   out   their   influence. 

First,  let  us  take  up  the  influence  of  the  chemical 
impurities  commonly  met  with.  These  consist  of 
oxygen  in  the  form  of  sub-oxide  of  copper,  arsenic, 
antimony,  and,  in  some  coppers,  bismuth.  Small 
quantities  of  some  other  elements  may  be  met  with, 
but  those  mentioned  are  the  impurities  to  be  looked 
for   in   low   copper. 

The  relation  between  arsenic  or  antimony  and  con- 
ductivity is  shown  in  Fig.  i.  As  arsenic  and  an- 
timony have  a  very  similar  influence,  the  data  have 
been  gathered  as  arsenic  plus  antimony,  thereby 
greatly  simplifying  the  work.  The  suboxide  of  cop- 
per is  practically  constant  in  all  these  determinations. 
The  conductivity  is  stated  for  annealed  samples  of 
wire.  It  will  be  noticed  that  one,  one-hundredth  per 
cent,  of  arsenic  or  antimony  lowers  the  conductivity 
about  five  per  cent. 

Fig.  2  shows  the  relation  between  suboxide  and 
conductivity  in  annealed  wire.  The  suboxide  has 
been  calculated  from  the  oxygen,  itself  obtained  by 
subtracting  the  per  cent,  copper  by  analysis  from 
100.     The  quantity  of  other  impurities  present  is  so 
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small  that  this  is  substantially  correct.  The  crest 
of  the  curve  shows  copper  "in  pitch"  or  "set"  or 
when  sufficient  oxygen  is  retained  to  keep  the  im- 
purities as  oxides,  in  which  state  they  are  supposed 
to  be  less  harmful.  The  possible  formation  of  a 
carbide  or  the  absorption  of  hydrocarbon  gases  from 
"overpoling"  in  the  refining  furnace  has  also  been 
suggested. 

We  come  now  to  the  physical  characteristics  and 
their  influence  upon  the  conductivity.  We  can  cause 
considerable  changes  in  structure  by  mechanical  op- 
erations and,  as  would  be  expected,  the  conductivity 
is  effected  thereby,  but  by  no  means  as  seriously 
as  by  arsenic  or  antimony.  The  operation  most 
commonly  met  with  is  that  of  wire  drawing — con- 
ductivity varies  with  hardness.  In  Fig.  3  conductiv- 
ity and  tensile  strength  are  plotted  against  the  per- 
centage   reduction  in  area   of  a  wire  rod   after  an- 

T.  A  paper  presented  at  the  meeting  of  the  American  Institute 
of  Electrical  Engineers  in  New  York  city  on  November  20,  1(103. 
The  author  is  connected  with  the  Rarilan  Copper  Works  of  Perth 
Amboy,  N.  }, 


Dealing,  and  in  Fig.  4  conductivity  is  plotted  di- 
rectly with  tensile  strength.  It  will  be  seen  that  the 
tensile  strength  varies  almost  directly  as  the  reduc- 
tion in  area,  and  that  the  conductivity  drops  about 
one-tenth  per  cent,  for  every  1,300  pounds  gain  in 
tensile  strength — a  fact  which  must  be  taken  into 
account  when  comparing  different  samples  of  hard- 
drawn  wire.  Fig".  4  also  shows  results  obtained 
where  a  hard-drawn  wire  is  given  different  degrees 
of  annealing.  This  ratio,  shown  by  the  angle  of 
inclination  of  the  straight  line  to  the  axes,  is  inde- 
pendent, in  so  far  as  the  writer's  investigations  have 
extended,  of  the  actual  conductivity  of  the  annealed 
wire,  which  is,  of  course,  dependent  upon  chemical 
purity. 

fig.  5  shows  the  effect  of  temperature  in  the  an- 
nealing operation.  A  No.  12  B.  .&  S.  hard-drawn 
wire  has  been  heated  to  various  temperatures  by 
being  forced  to  carry  currents  from  zero  to  a  fusing 
current  of  about  220  amperes.  The  actual  tempera- 
tures were  not  measured  at  the  time  the  tests  were 
made.  Very  roughly,  the  temperature  in  degrees 
Fahrenheit  will  be  about  10  times  the  values  shown 
for  amperes.  In  the  experiments  quoted  about  10 
feet  of  wire  was  put  in  series  with  a  water  rheostat 
and  the  whole  shunted  around  40  or  50  volts  of  a 
4,000-ampere  circuit.  The  current  was  adjusted  by 
acidifying  the  water  in  the  rheostat  and  was  left  on 
in  each  case  until  it  reached  a  steady  value — a  matter 
of  about  a  minute.  The  time  during  which  the  cur- 
rent was  on,  after  this  steady  heat  was  reached, 
seemed  to  exert  no  other  effect  than  to  increase  the 
shell    of   scale   formed  on  the   wire. 

The  question  at  once  arises  whether  the  lower 
conductivity  due  to  overheating  is  caused  by  the  ab- 
sorption of  oxygen  in  some  way  or  to  a  crystalline 
change.  The  first  idea  that  suggested  itself  was  to 
anneal  the  wire  in  such  a  way  that  oxygen  could  not 
attack   it.     Handling   white-hot   wire   of   the   length 
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needed  in  an  atmosphere  of  nitrogen  proved  some- 
what troublesome,  however,  and  was  left  as  a  last 
resort.  Silver-plated  wire  was  tried,  but  the  plating 
would  not  stand  the  temperature.  Finally,  the  prob- 
lem was  attacked  in  two  different  ways  :  First,  sam- 
ples of  burned  wire  were  iiumersed  in  dilute  nitric 
acid  until  the  diameter  was  considerably  reduced,  and 
then  measured  for  conductivity.  No  appreciable  dif- 
ference was  found,  showing  that  any  chemical  change 
was  at  least  uniform  throughout  the  wire ;  second, 
samples  of  burned  wire  were  drawn  to  a  smaller  size, 
reannealed  properly,  and  then  tested.  The  original 
wire,  when  properly  annealed,  showed  100.4  Per  cent, 
conductivity;  when  burned  for  the  test,  gg.i  per 
cent.,  and  when  drawn  down  and  reannealed  prop- 
erly, 100.5  per  cent.  These  results  show  the  change 
to  be  of  a  physical,  not  chemical,  nature. 

Figs.  6,  7  and  8  are  micro-photographs  of  copper 
samples  which  have  been  polished  and  etched  in  50 
per  cent,  aqua  regia  for  about  30  seconds.  The  mag- 
nification and  the  size  of  rod  from  which  the  sam- 
ples have  been  cut  are  the  same  in  each  case.  Fig. 
6  shows  good  copper  in  "set,"  having  a  conductivity 
when  drawn  and  annealed  of  99.7  per  cent.  Pure 
metals  when  cast  crystallize  on  cooling  into  irreg- 
ular grains  the  size  and  distribution  of  which  depend 
largely  upon  the  size  of  casting  and  rate  of  cooling. 
When  small  quantities  of  impurities  are  present  they 
form  a  matrix  of  what  is  probably  an  eutectic  alloy 
of  the  metal  and  the  impurities,  in  which  the  grains 
of  pure  metal  are  set.  This  is  the  case  with  the 
sampje  under  discussion,  where  the  total  impurities 
amount  to  about  one-tenth  per  cent.  Each  of  these 
grains  is  made  up  of  smaller  crystals,  the  cleavage 
being  in  different  directions  in  grains  Fig.  7  shows 
a  copper  low  enough  in  pitch  to  give  trouble  at  the 
drawbench.  It  is  the  lowest  of  the  series  of  points 
on  Fig.  2  and  runs  96.4  per  cent,  annealed.  The 
change  in  structure  is  at  once  apparent  and  accounts 
for  the  brittleness  developed. 

When  copper  is  rolled  and  drawn  this  granular 
structure  is  broken  down,  a  fine  fiber  resulting.  Fig. 
8  shows  a  sample  of  trolley  wire  which  has  been 
heated  over  a  gas  blast  to  a  bright  heat.     It  shows 


a  partial  relurn  to  the  crystalline  state,  the  sur- 
face in  places  having  the  same  appearance  as  a 
hard-drawn  sample  as  far  as  fiber  is  concerned.  This 
explains  the  lowering  of  conductivity  by  overheating. 
The  writer  has  never  made  measurements  of  the 
conductivity  of  cast  copper,  but  understands  from 
work  done  at  one  of  the  wire  mills  that  it  has  been 
found  to  run  about  ,3.5  per  cent,  lower  than  the 
annealed  wire.  This  is  entirely  in  accord  with  the 
data  shown  above.  Copper  that  has  been  remelted 
in  the  foundry  may  run  but  30  or  40  per  cent.,  due 
to  the  absorption  of  gases. 

In   cast   copper   we   have  a   conductivity   resulting 
from  the  combined  conductivities  of  the  pure  copper 
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HtLAl  ION  BETWEEN  CONOUCTIVITY  AND  TENSILE  STRENGTH 
IN  COPPER  WIRE 

grains  and  the  impure  matrix  or  cement.  When  this 
is  rolled  the  structure  is  broken  down  and  the  com- 
plex shunt  and  series  circuits  rearranged  to  better 
advantage.  When  hard-drawn,  the  molecular  free- 
dom is  restrained  and  more  work  has  to  be  done 
in  the  necessary  oscillation  of  an  atom  in  passing  a 
charge  on  to  its  neighbor.  In  annealing,  the  wire 
is  brought  to  a  temperature  at  which  the  cement 
is  softened  and  all  internal  strain  is  equalized.  In 
burning,  crystalline  growth  is  started  and  reverts 
the  metal  to  the  original   condition. 

Discussion. 

President  Arnold:  We  have  been  interested  in 
this  paper.  It  puts  the  matter  in  concrete  shape,  and 
gives  many  of  the  things  which  some  of  us  have  been 
after  when  attempting  to  draw  specifications  for 
copper  for  electrical  work.  About  the  only  specifica- 
tion most  of  us  have  been  able  to  draw  is  that  the 
copper  shall  have  98  per  cent,  conductivity  of  pure 
copper.  What  that  is  we  have  to  leave  entirely  to 
the  manufacturer.  If  Mr.  Addicks  would  go  a  little 
further,  and  give  us  a  specification  which  we  could 
embody  in  our  railroad  and  lighting  work  for  copper, 
it  would  put  his  work  in  the  position  of  being  much 
more  beneficial  to  us.  The  paper  is  now  open  for 
discussion.     I   understand   that   Mr.   F.   J.    Newbury 
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ELECTRICAL  ANNEALING  OF'lS  B.  i  S,  COPPEH  WIRE                         | 

of   Trenton  is  here,  and  perhaps  he  can  give  us  a 
few  words  on  this  subject. 

M'r.  Newbury:  I  am  not  aware  who  the  kind 
friend  is  who  has  put  me  in  this  very  embarrassing 
position.  I  had  no  idea  of  saying  anything  to  you 
on  this  subject.  I  am  very  much  interested  in  it, 
very  naturally,  as  I  am  engaged  in  the  manufacture 
of  copper  wire.  I  came  here  to-night  to  learn  what 
you  had  to  say  about  copper,  I  hear  a  great  many 
times  what  you  have  to  say  individually  about  cop- 
per, and  I  was  hoping  to  be  a  disinterested  spectator 
here  to-night,  to  hear  what  you  have  to  say  about 
copper  collectively,  and  to  each  other.  The  remarks 
you  have  made  before  have  sometimes  been  very 
personal  to  me  alone.  I  can  only  say  that  in  our 
examination  of  copper  we  follow  a  method  of  test- 
ing in  which  the  conductivity  of  the  copper  expresses 
to  us  whether  or  not  it  is  pure.  The  results  as 
obtained  in  the  paper  are  confirmed  by  our  work. 
The  conductivity  test  is  the  most  delicate  and  most 
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easily    applied    to   find   whether   copper   is   in   shape 
for  proper  working. 

In  regard  to  the  specifications  for  copper  concern- 
ing which,  perhaps,  I  may  say  something,  I  had, 
about  two  hours  before  I  came  here,  a  question  sub- 
mitted to  me  by  an  engineer  who  wished  to  nse 
copper  strands  for  conducting  currents  of  high  ten- 
sion, and  he  was  trying  to  get  some  specifications 
that  would  apply  to  such  copper  strands.  He  wanted 
Xo.  00  copper  strand.  He  wished  to  make  up  his 
specifications  based  upon  the  resistance  per  mile  to 
tile  strength  of  that  strand.  I  took  the  position  that 
1  would  be  pleased  to  make  his  specifications  based 
upon  the  character  of  the  individual  wires  of  the 
strand.  If  such  wires  are  hard  drawn,  they  have  a 
strength  of  about  6o,cgo  pounds  per  square  inch, 
and  should  have  a  conductivity  of  97  per  cent.,  ac- 
cording to  M'atthiessen's  standard.  But  when  you 
strand  them,  the  resistance  of  the  strand  is  not  the 
same  as  the  resistance  of  a  copper  wire  of  equal 
weight  per  foot :  the  resistance  of  such  a  strand  is 
increased  by  about  three  per  cent.,  apparently  about 
the  amount  taken  up  in  the  twist.  In  other  words, 
the  measured'  current  seems  to  follow  the  individual 
wires  instead  of  passing  freely  along  a  line  parallel 
to  the  axis  of  the  strand,  so  that  when  yon  specify 
the  resistance  of  the  strand  you  are  getting  into  a 


FIG.    6.       ELECTRICVL  CONDUCTIVITY   OF    COMMERCIAL  COP- 
PER,  GOOD  CAST  COPPER  (magnified  SECTION  OF  ROD.) 

ven'  uncertain  thing,  depending  on  the  lay  of  the 
wires  as  well  as  on  the  conductivity.  In  the  same 
way,  when  you  go  into  the  strength  of  the  strand, 
you  are  getting  into  something  that  is  very  uncertain. 
Hk  strength  of  the  strand  will  be  about  go  per  cent, 
of  the  strength  of  the  individual  wires  composing  it. 
In  a  great  many  cases  in  specifications  we  find  as 
manufacturers  that  this  matter  is  true ;  that  people 
specify  the  properties  belonging  to  the  strand  when 
we  believe  it  would  be  much  better  and  simpler  for 
them  to  specify  the  properties  belonging  to  the  indi- 
vidual wires  composing  the  strand.  The  instruments 
now  available  for  measuring  the  conductivity  of 
copper  wires  take  lengths  of  two  to  three  feet  and 
measure  within  one-tenth  of  one  per  cent.  The  test- 
ing of  the  strength  of  individual  copper  wires  is  a 
ver>-  easy  thing,  and  so  along  that  line  of  specifica- 
tions it  seems  to  me  that  the  only  way  for  you,  as 


FIG.    7.       ELECTRICAL    CONDUCTIVITY    OF  COMMERCIAL  COP- 
PER.—  '•Low"  CAST  COPPER. 

engineers,  to  specify  is  to  specify  the  strength  and 
conductivity  of  individual  wires,  and  this  applies,  of 
course,  most   strongly  to  the   strength. 

I  think  that  is  possibly  all  I  can  say  to  you  in  this 
respect,  except  that  commercial  copper,  as  it  runs 
these  days,  comes  very  close  to  100  per  cent,  con- 
ductivity, according  to  the  tables  published  by  this 
Institute,  and  that  in  strength  it  varies  from  52,000 
to  about  65,000  pounds  to  the  square  inch,  depending 
upon  the  reduction  In  drawing;  68.000  pounds  is  the 
maximum  that  can  he  gotten  out  of  copper  wire,  and 
is  only  done  by  careful  manipulation.  Sixty  thou- 
sand pounds  to  the  square  Inch  for  ordinary  cases, 
is  a  vcr>-  fair  specification  to  make. 

President    Arnold:     I    want   to   say   that  I   think, 

answering  Mr.  Newbury  in  the  point  he  made,  that 

,  if  the  engineers  should  specify  the  conductivity  and 


the  strength  of  the  individual  strand  of  a  cable.  I 
can  see  difficulties  which  will  confront  them.  What 
the  engineer  wants  to  know  is  the  net  result,  so 
that  he  can  figure  the  conductivity  of  the  strand 
complete  over  a  given  distance,  and,  as  I  take  it, 
the  conductivity  is  approximately  three  per  cent, 
less  than  it  would  be  with  a  like  number  of  wires 
such  as  Mr.  Newbury  describes.  The  engineer  wants 
to  know  how  much  copper  it  will  take  to  get  a  cer- 


FIG.  S.  ELECTRICAL  CONDUCTIVITY  OF  COMMERCIAL  COP- 
PER.—  "burned"  TROLLEY  WIRE  PARTIALLY    CRVSTALIZED. 

tain  amount  of  energy  over  a  given  distance.  That 
is  the  kind  of  specification  he  naturally  wants  to 
draw.  He  does  not  wish  to  be  compelled  to  make 
the  allo\\'ance  as  to  what  the  difference  in  percentage 
in  conductivity  and  strength  is  between  straight 
wires  and  twisted  strands.  It  may  be  that  the  ques- 
tion of  heating  conies  in  somewhat  in  the  stranded 
cable.  I  am  not  so  sure  about  that.  We  know  a 
bare  conductor  will  carry  more  energy  within  the 
heating  limit  than  a  conductor  encased  in  insulation. 
Is  it  not  possible  that  the  twisting  of  the  cables 
in  between  each  other  reduces  the  conductivitj* 
a  portion  of  that  three  per  cent?  What  would  you 
say  to  that,  Mr.  Newbury?  Would' the  heating  have 
anythin.g  to  do  with  it? 

Mr.  Newbury :  I  am  not  able  to  answer  that  ques- 
tion with  any  accuracy.  It  is  something  I  have 
never  investigated.  The  larger  area  would  give  a 
little  bit  larger  surface  to  radiate  the  heat — that  is 
the  only  point  I  could  suggest. 


Chicago  City  Railway  Strike. 

At  the  present  writing  (November  23d)  the 
Chicago  City  Railway  strike  is  still  unsettled. 
The  committee  from  the  City  Council  appointed  by 
Mayor  Harrison  to  receive  representatives  from  the 
company  and  from  the  union  has  made  every  effort 
to  have  the  differences  adjusted  and  after  several 
all-day  conferences  which  seemed  at  times  to  yield 
favorable  results,  its  efforts  resulted  only  in  bring- 
ing about  an  agreement  on  one  point  and  a  hitch 
on  some  other.  Once  the  company  submitted  a 
proposition  in  which  it  showed  a  willingness  to  con- 
cede some  points  and  submit  others  to  arbitration. 
This  was  favorably  answered  by  President  Mahon 
of  the  union  with  a  demand  attached  that  the  griev- 
ances of  all  the  unions  connected  with  the  railway 
system  which  struck  in  sympathy  with  the  trainmen 
be  included  and  considered  in  the  arbitration  pro- 
ceedings, but  this  proposition  w-as  rejected  by  the 
company. 

As  the  situation  now  stands,  it  is  probable  the 
company  will  issue,  through  its  attorney.  Colonel 
Bliss,  its  ultimatum  which  will  say  that  the  men 
must  accept  the  open  shop,  concede  the  company  the 
right  to  say  how  grievances  shall  be  adjusted,  and 
to  route  cars  as  it  deems  best.  The  wage  question 
will  be  arbitrated  if  the  men  choose,  but  upon  the 
condition  that  the  present  .scale  be  Ignored.  If  the 
scale  paid  in  other  cities  is  used  as  a  basis,  it  is 
said  the  men  fear  that  arbitration  on  this  point  might 
reduce  their  present  income. 

Although  the  company  is  now  operating  cars  on 
all  the  trunk  lines,  under  police  protection,  but  little 
rioting  has  resulted.  Numerous  arrests  are  made 
daily,  but  nearly  every  case  is  that  of  a  teamster 
blocking  the  progress  of  the  cars.  The  attitude  of 
the  teamsters'  union  in  the  strike  is  becoming  seri- 
ous. The  men  in  sympathy  with  the  strikers  have 
refused  to  haul  supplies  of  any  kind  for  the  Chicago 
City  company.  This  has  brought  the  employers  of 
teamsters  into  the  controversy  and  President  R.  J. 
Thorne  of  the  Associated  Teaming  Interests  has 
warned  President  Shea  of  the  Teamsters'  Union 
that  the  existing  teamsters'  agreement  must  be  re- 
spected. A  meeting  of  the  teamsters'  union  has  been 
called  and  it  is  feared  that  the  sentiment  of  the 
radical  members  will  prevail,  which  would  result  In 
serious  disturbance  to  business. 

Contributions  to  the  strikers  are  coming  in  lib- 
erally, it  is  said,  and  assistance  is  assured  from  sym- 


pathetic unions.  Mass  meetings  were  held  on  Sun- 
day and  at  all  the  gatherings  the  union  leaders  urged 
the  men  to  stand  by  their  principles.  Resolutions 
favoring  municipal  ownership  and  requesting  the 
City  Council  to  cease  franchise-extension  proceedings 
were   adopted. 

On  the  other  hand,  the  company  is  encouraged  by 
its  success  in  operating  the  trunk  lines  and  an- 
nounces that  connecting  lines  will  now  be  opened. 
Many  passengers  are  being  carried  on  the  Wentworth 
Avenue-Clark  Street  line,  and  as  fast  as  the  cars 
become  sufficiently  patronized  to  insure  against  law- 
lessness the  police  will  be  transferred  to  other  quar- 
ters. The  company  is  employing  non-union  men, 
and  the  ultimate  outcome  of  the  struggle  is  uncer- 
tain. 

The  amusing  cartoon  of  McCutcheon,  reproduced 
herewith  from  the  Chicago  Daily  Tribune,  illus- 
trates more  happily  than  a  long  verbal  description 
one  difficulty  the  company  has  had  to  contend  with 
in  operating  Its  cars  during  the  strike.  The  team- 
sters of  Chicago  are  organized  into  a  powerful 
union,  and  as  their  sympathies  are  entirely  with  the 
strikers,  they  interfered  with  the  running  of  the 
cars  as  often  as  they  could,  apparently.     The  policf 
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M  CUTCHEON  S  CARTOON  SHOWING      HOW  BILL  TOOK  A  LOAD 
OF  COAL  TO  THE   NORTH  SIDE." 

were  kept  busy  keeping  coal  wagons,  heavy  trucks 
and  other  vehicles  off  the  tracks  and  in  breaking 
blockades.  As  everybody  knows,  this  "right-of- 
way"  difficulty  Is  always  experienced  in  street-rail- 
way operation,  but  during  the  strike  it  was  greatly 
intensified. 


National  Arm,    Pin    and    Bracket  Asso- 
ciation. 

The  first  annual  convention  of  the  National  Arm, 
Pin  and  Bracket  Association  was  begun  on  the 
evening  of  November  loth  at  the  Lookout  Mountain 
Inn,  Chattanooga,  Tenn.  The  president  being  ab- 
sent, Secretary  J.  B.  M'agers  took  the  chair.  The 
plan  to  regulate  a  uniform  base  on  which  to  work 
and  standardize  the  goods  manufactured,  was  dis- 
cussed. This  took  the  greater  part  of  the  evening, 
after  which  the  association  adjourned,  to  meet  on 
the  following  day  at  n  a.  m.  This  session  was 
called  to  order  with  E.  J.  Noblett  of  Chicago  in  the 
chair.  The  first  matter  of  importance  was  the  elec- 
tion of  officers  for  the  ensuing  year,  which  resulted 
as   follows : 

President — C.  H.  Houston,  Qiattanooga,  Tenn 

Vice-president — Mr.  Davenel,   Franklin,  N.   C. 

Secretary — J.  B'.  M'agers,  Madison,  Ind. 

Treasurer — R.    L.    McQuat,    Indianapolis,    Ind. 

Executive  committee — E.  J.  Noblett,  Chicago,  111. : 
A.  A.  Towers,  Ellijay,  Ga. ;  A.  W,  Brinier,  Paoli, 
Ind.  [The  remainder  of  the  committee  will  be  ap- 
pointed later  by  the  president.] 

It  was  decided  to  hold  the  next  convention  in  St. 
Louis,   M'o.,   in  July,    1904. 

The  executive  committee  was  ordered  to  draft  a 
letter  to  be  sent  to  all  supply  dealers,  stating  the 
object  of  the  association  and  requesting  their  co- 
operation in  all  matters  pertaining  to  the  standardiz- 
ing of  the  articles  manufactured.  The  committee 
was  also  ordered  to  adopt  resolutions  thanking  the 
Chattanooga  people  for  their  hospitality  to  the  mem- 
bers of  this  association. 

After  the  close  of  business  adjournment  was  taken 
arid  all  joined  for  a  trip  about  the  city  and  to  Cliick- 
amauga   Park. 
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Protection   from    Shock  from    High- 
tension   Circuits.' 

Bv  P.  A.  Kjevalef. 

Before  calling  in  medical  assistance  it  is  of  prime 
importance  to  take  tlie  person  who  receives  a  shock 
away  from  the  cables,  pro\'ided  he  remains  in.  con- 
tact with  them.  The  first  condition  is  not  to  lose 
a  minute's  time,  as  every  moment  may  be  fatal. 
But  it  is  necessary  to  be  very  careful,  as  the  contact 
with  the  injured  man,  without  especial  care,  might 
be  very  dangerous  for  both  him  and  the  rescuing 
person.  There  have  been  many  attempts  made  to 
organize  some  rules  as  to  the  method  of  proceeding 
in  such  emergencies  and  the  firm  of  Siemens  & 
Halske  of  Berlin  communicated  a  copy  of  such  reg- 
ulations to  the  Russian  Electrical  Congress.  Section 
VI.  of  the  Russian  Imperial  Technical  Society  took 
the  matter  up,  and  organized  a  special  committee, 
including  the  writer,  Messrs.  N.  \\'.  Popoff,  T.  K. 
Skrschinski  and  E.  R.  Ulman,  and  this  committee 
considered  the  best  means  of  solving  the  problem. 
As  it  was  desirable  to  have  the  question  considered 
by  a  number  of  competent  men  having  experience 
in  dealing  with  high-tension  circuits  as  well  as  by 
physicians  interested  in  the  physiological  action  of 
electric  currents,  the  commission  invited  Messrs. 
D.  I.  Verestchaguine,  M.  S.  Gotlieb,  B.  F.  Liebich, 
T.  F.  Makarief,  all  leading  electrical  engineers,  and 
Drs.  S.  A.  Brustein.  \\".  W.  Soriniewski  and  L.  E. 
Rothenberg. 

The  commission  consisting  of  these  eminent  men 
started  to  consider  especially  .the  question  of  insulat- 
ing rubber  gloves  and  shoes,  which  are  necessary 
in  working  with  high-tension  currents.  Such  pro- 
tectors are  of  great  importance,  as  the  rescuing  per- 
sons may  thus  come  in  contact  with  the  victim  and 
even  with  the  high-tension  cables  without  danger, 
but  on  condition  that  the  protecting  devices  are  in 
a  perfect  condition,  which  is  not  always  the  case. 

The  Association  des  Industries  de  France  sent  for 
trial   14    different  specimens    of  such  gloves,  of  dif- 


FIG.    I.       PROTECTION    FRO.M    SHOCK    FRO.M    HIGH-TENSION 

CIRCUITS. TESTING   INSUL.4TING    MATERIALS 

WITH    CONDENSERS   IN    CIRCUIT. 

ferent  qualities,  to  the  Laboratoire  Centrale  d'Elec- 
tricite  at  Paris.  The  laboratory  found  only  six  of 
them  to  be  good  enough  for  testing,  and  after  the 
tests  three  were  considered  insufficient,  as  they  did 
not  insulate  to  the  desired  extent;  the  three  others 
were  tried  with  1,000,  3,000  and  12,000  volts,  and 
these  can  be  considered  as  practicable  for  dealing 
with  high-tension  currents.  However,  it  is  a  well- 
known  fact  that  rubber  loses  its  qualities  with  time. 
It  becomes  brittle  and  shows  cracks.  Owing  to  this 
cause  the  gloves  lose  their  insulating  qualities,  even 
when  they  are  kept  without  being  used ;  moreover, 
while  working  they  can  easily  become  perforated  or 
cut,  which  diminishes  their  value. 

Owing  to  these  considerations,  the  committee  con- 
sidered it  necessary  to  submit  the  stations  to  a  reg- 
ulation requiring  them  to  keep  a  necessary  quantity 
of  insulating  gloves  of  good  quality,  and  these  to 
be  tried  every  six  months  by  competent  experts  and 
according  to  a  set  of  instructions.  The  results  of 
these  tests  are  to  be  recorded  in  the  books  of  the 
station.  Besides,  the  committee  finds  necessary 
united  efforts  in  order  to  establish  a  new  type  of 
insulating  glove.  With  this  end  in  view  the  com- 
mittee entered  into  communication  with  the  Russian 
and  American  rubber-manufacturing  concerns.  Fur- 
thermore, the  committee  made  efforts  toward  verify- 
ing, by  experiment,  the  means  which  are  now  at  the 
disposal  of  the  industries  for  removing  the  victim 
of  the  accident  from  the  high-tension  cables.  In 
these  investigations  it  was  aided  by  the  Society  of 
Electrical  Construction  at  St.  Petersburg  and  the 
Electric  Lighting  Company  of  the  same  city,-  which 
assisted  the  committee  in  carrying  out  the  following 
experiments : 

The  first  aim  of  the  committee  was  to  modify  the 
method  of  procedure,  which  consists  in  throwing 
a  wet  cloth  on  the  cables  carrying  a  high-tension 
current  in  order  to  establish  a  short-circuit  in  case 
tl;ere  is  no  metal  to  be 'found  at  hand.  In  one  ex- 
periment  two  copper   wires  were   carried   from   the 

1.  Translation,  in  abstract,  of  a  paper  read  at  a  recent  meetinc 
of  the  Electrical  Coneress  at  Moscow.  The  author  represented 
Section  VI.  of  tlie  Russian  Imperial  Technical  Society. 


terminals  of  a  1,000-kilowatt  generator  which  ran 
at  a  pressure  of  3,000  volts ;  the  wires  were  stretched 
20  inches  apart.  One  of  the  wires  passed  through 
an  ammeter  and  an  automatic  circuit-breaker,  which 
cut  out  the  current  at  3CX)  amperes.  After  the  gen- 
erator was  running  at  the  full  potential  of  3,000 
volts,  cloths  soaked  in  different  solutions  were 
thrown  across  the  wires,  and  the  ammeter  showed 
the  different  current  strengths  which  passed  across 
the  short-circuit  established  by  the  cloth.  The  re- 
sults of  these  experiments  are  as  follows,  using  dif- 
ferent liquids  to  soak  the  cloths : 

(i)  \\'ater  from  the  Neva. — The  current  strength 
gradualb'  increased  to  five  amperes,  steam  com- 
menced   to    come     from     the     cloth     and,   later     on. 


ThicKness    tti  mm. 


FIG.    2.       PROTECTION    FROM    SHOCK    FRO.M    HIGH-TENSION 
CIRCUITS. BREAKDOWN   TESTS    OF    IN- 
SULATING   MATERIAL. 

smoke  and  flame.  After  five  minutes  the  current 
became  weaker  and  10  minutes  later  it  fell  to  zero. 
(2)  Urine  diluted  with  four  parts  of  water. — The 
current  rose  rapidly  to  10  amperes,  and  did  not 
change  during  two  minutes;  then  the  cloth  took  fire, 
and  after  two  minutes  more  an  arc  was  established 
between  the  wires,  and  the  circuit  was  broken  by 
the  automatic  circuit-breaker.  (3)  Urine  pure. — 
The  current  strength  increased  rapidly  and  the  arc 
was  formed  sooner.  (4)  Weak  solution  of  salt  in 
,  water. — This  gave  the  same  result  as  in  the  preceding 
case.  It  follows  from  the  above  that  it  is  impossible 
to  establish  a  short-circuit  upon  the  wires  by  a  cloth 
soaked  in  water.  Only  cloth  which  is  well  soaked 
in  solutions  of  salt,  in  acids  or  in  urine  can  increase 
the  current  sufficiently  to  blow  the  fuses. 

The  second  series  of  experiments  undertaken  by 
the  committee  related  to  testing  the  insulating  prop- 
erties of  different  materials  which  could  possibly 
be  found  at  hand.  In  order  to  come  as  closely  as 
possible  to  the  conditions  found  in  practice  it  was 
decided  to  try  a  tension  of  3,300  volts  not  only  upon 
insulating  material  but  upon  persons  insulated  with 
such  substances.  Such  experiments  would  be  at- 
tended with  great  danger  if  the  current  were  taken 
directly  from  a\  generator  or  transformer,  but  the 
danger  is  entirely  eliminated  by  using  two  condensers 
which  are  placed  in  the  high-tension  circuit  as  shown 
in  Fig.  I.  The  ratio  of  resistance  and  current 
strength  passing  through  the  body  were  calculated 
in  the  following  manner :  R  is  the  ohmic  resistance 
of  the  insulator  x  and  the  person.  T  the  resistance 
of  the  transformer.  As  T  is  very  small  compared 
to  R,  it  va^y  be  considered  as  negligible  in  the 
calculation.  Et  is  the  tension  of  the  trans- 
former. During  the  experiment  it  equaled  3,3iX) 
volts.  Er  is  the  tension  at  the  terminals  of  the 
resistance  R.  In  the  present  case  it  was  measured 
by  a  static  electrometer  Y,  Eci  is  the  tension  of 
the  condenser  Ci,  and  £«  that  of  the  condenser 
C=.  E,  is  the  total  tension  corresponding  to  both 
the  condensers.  Ec  ^  Em  -|-  Ecs.  The  number  of 
cycles  per  second  may  be  expressed  by  p ;  it  equaled 
50  in  this  case.  Ii  is  the  intensity  of  the  primary 
current    passing    in    the    circuit    of   the    transformer 


FIG.    3.       PROTECTION    FROM    SHOCK    FROM    HIGH-TENSION 
CIRCUITS. --TYPE    OF   INSULATING    BOOT. 

and  in  the  resistance  R.  Ci  represents  the  capacity 
of  the  condenser  Ci  in  farads.  In  this  case  Ci  = 
0.0036  X  10— °  farads.  C2  is  the  corresponding  fig- 
ure for  the  second  condenser,  and  has  the  same 
value.  C  is  the  total  capacity  of  the  two  condensers 
connected  in  series. 


C  =- 


:  o.ooTg3  X  10     "  farads. 


ured,   but  was  calculated  after  the  well-known  for- 
mula Ec    =  'V'Et"  —  E,°.' 

In  the  extreme  case  where  the  subject  stood  upon 
the  plate  with  ordinary  shoes  not  insulated,  the  cur- 
rent which  passed  through  his  body  had  the  value 
of  0.002  ampere.  The  subject  could  scarcely  feel 
this  current,  and  only  while  touching  the  wires 
could  he  feel  a  painful  sensation.  The  results  of 
the  experiments   are   shown  in   the   following  table: 


Materials   Upon    Which  the  Ex- 
perimenter   IVas   Standing. 
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or  2  X  io-°  microfarads. 
The  total     tension  F,  = 


Ed  -|-  Ec2  was  not  ineas- 


In  the  next  series  of  experiments  the  subject  stood 
upon  an  insulating  stool  and  placed  one  hand  upon 
one  of  the  terminals  of  the  transformer,  holding  in 
the  other  hand  the  material  which  was  to  be  tested 
and  which  was  directly  connected  with  the  other  ter- 
minal of  the  transformer.  By  this  disposition  the 
subject,  together  with  the  material  to  be  tested,  was 
placed  in  series  in  the  circuit  of  the  transformer 
which  had  a  tension  of  3,300  volts.  The  materials 
used  were  a  piece  of  wood  and  a  section  of  rope. 
The  subject  could  take  hold  of  the  wood  or  rope 
at  a  distance  of  20  inches  without  feeling  a  shock. 
Then  he  used  a  wet  rope,  50  feet  long.  One  end 
of  the  rope  was  connected  to  the  terminal  of  the 
transformer.  While  holding  in  his  hand  a  wire 
which  was  connected  to  the  second  terminal  of  the 
transformer  he  tried  touching  the  end  of  the  rope 
with  the  same  hand,  and  thus  the  circuit  was  formed 
not  through  the  whole  body  but  simply  through  the 
hand.  The  sensation  was  so  painful  that  it  was 
only  possible  to  touch   the  rope  for  a  short  time. 

According  to  the  above  experiments,  the  committee 
established  the  following  rules,  which  it  submitted 
to  the   Electrical   Congress : 

Every  station  using  a  high-tension  current  should 
have  at  hand  a  sufficient  quantity  of  rubber  gloves 
and  rubber  shoes,  so  that  the  workmen  can  use 
them  at  will.  One  pair  of  gloves  and  a  pair  of  in- 
sulating shoes  should  be  kept  in  an  easily  accessible 
place  in  a  special  case  provided  with  a  glass  door 
which  can  be  broken  in  case  of  emer.genc3'  and  the 
articles  taken  out.  The  rubber  materials  should  be 
kept  in  a  dark  place,  as  the  action  of  light  causes 
them  to  dr}^  up.  All  the  rubber  shoes  and  gloves 
should  be  tried  every  six  months  at  a  tension  three 
times  as  high  as  that  of  the  station.  During  the 
experiment  the  gloves  should  be  filled  with  wet  sand 
up  to  one  inch  from  the  opening  and  placed  in  wet 
sand  up  to  the  same  point.  The  outside  and  inside 
layer  of  sand  should  be  connected  with  the  terminals 
of  the  transformer  by  two  copper  wires  sunk  into 
the  sand.  The  current  is  turned  on  and  the  objects 
kept  under  this  condition  for  a  quarter  of  an  hour : 
they  are  then  removed,  dried  and  cleaned.  The  su- 
perintendent of  the  station  should  sign  a  blank,  which 
is  filled  out,  showing  that  the  experiment  has  been 
carried  out  according  to  the  regulations. 

The  committee  established  the  following  rules  for 
removing  the  victim  of  a  shock  from  the  high-ten- 
sion wires :  If  the  body  is  in  contact  Avith  the  wires 
or  with  any  metallic  parts  carrying  the  current  either 
constantly  or  from  an  accidental  leakage,  the  res- 
cuers should  endeavor  to  cut  off  the  current  from 
the  body.  This  can  be  done  as  follows:  (a)  If 
possible,  the  switches  or  circuit-breakers  should  be 
opened,  (b)  Establish  a  short-circuit  on  the  corre- 
sponding wires,  (c)  Establish  a  ground  connection 
on  the  parts  of  the  circuit  which  are  in  contact  with 
the  body,  (d)  Cut  the  wires  carr\'ing  the  current, 
(e)  Call  the  station  by  telephone  or  otherwise  send 
word  to  stop  the  machines,  (f)  If  none  of  these 
measures  can  be  promptly  carried  out  an  attempt 
should  be  made  to  remove  the  body  from  the  wires 
or  to  separate  it  from  them  by  insulating  material. 
In  carrj'ing  out  the  above  measures  the  following 
precautions  should  he  borne  in  mind  :  While  open- 
ing the  circuit-breakers  or  switches  the  hand^  should 
be  placed  only  on  the  handle.    If  the  switch  is  made 
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with  a  removable  handle,  it  should  be  replaced  by 
a  piece  of  dry  wood.  The  metallic  part  may  be 
seized  by  covering  it  with  a  dry  woolen  cloth  or  by 
means  of  a  rubber  glove.  While  establishing  a  short- 
circuit  between  the  feeders  it  must  be  remembered 
that  an  arc  will  very  likely  be  produced  which  may 
damage  the  face  or  blind  the  eyes.  The  face  should 
therefore  be  covered  as  much  as  possible. 

If  the  current  is  carried  by  bare  overhead  wires 
a  long  rope  should  be  thrown  across  them,  and  by 
pulling  on  the  rope  the  %vires  can  be  brought  to- 
gether to  form  thfe  short-circuit.  Should  the  wire 
break,  care  is  to  be  taken  that  it  does  not  fall  upon 
those  who  may  be  standing  below-  it.  If  the  con- 
tact cannot  be  made  between  the  wires  by  such 
means,  one  end  of  the  rope  may  be  attached  to  an 
iron  rod  or  piece  of  sheet  iron  or  other  metal  and 
the  piece  hoisted  up  and  laid  across  the  wires.  This 
should  only  be  done  with  a  dry  rope,  however. 
Another  method  is  to  throw  a  piece  of  bare  wire  or 
chain  across,  but  this  piece  should  be  short,  so  as 
to  leave  the  hand  before  it  touches  the  wires.  In 
case  no  metal  can  be  found,  a  substitute  for  it  would 
be  a  piece  of  cloth  soaked  in  water,  or  preferably  in 
salt  water,  vinegar  or  any  other  salt  or  acid  liquid, 
or  even  in  urine.  If  the  parts  carrying  the  high- 
tension  circuit  are  accessible,  but  for  other  reasons 
it  is  impossible  to  throw  a  metallic  wire  upon  them, 
it  is  then  advisable  to  attach  to  the  wire  some  in- 
sulating material  and  holding  it  at  this  point  to  try 
to  make  the  short-circuit,  keeping  it  on  until  the 
fuses  blow. 

The  insulating  material  can  be  a  dry  stick  of 
wood,  not  less  than  three  feet  long,  covered  with 
dry  paper  or  cloth.  A  bottle,  which  is  perfectly 
dry  on  the  outside,  or  a  glass,  can  be  used  as  an 
insulator,  and  the  wire  can  be  fixed  in  it  by  pieces 
of  cloth,  in  order  to  lessen  the  high  tension  which 
might  have  been  established  through  a  leakage  in 
some  metallic  parts  in  the  neighborhood.  It  is  neces- 
sary to  establish  between  them  a  ground  connection. 
This  can  easily  be  realized  by  connecting  them 
through  a  metallic  conductor  w-ith  some  metallic 
object  buried  in  the  ground,  such  as  water  pipes, 
iron  pillars,  or,  in  extreme  case,  with  an  iron  bar 
introduced  into  wet  soil.  The  wire  must  be  first 
fixed  to  the  point  connecting  it  to  ground,  and 
then  with  a  stick  or  some  other  insulating  material 
held  in  the  hand  (as  stated  above),  thrown  upon 
the  wires.  Special  attention  should  be  paid  not  to 
touch  the  body  of  the  injured  man  with  the  wire 
establishing  a  ground  connection,  as  in  that  case 
the  whole  amount  of  energy  would  pass  through 
his  body. 

The  ground  connection  is  also  advisable  in  the 
case  when  the  current  is  carried  only  by  a  single 
wire,  for  instance,  in  tramway  lines ;  in  order  to 
cut  the  current  from  the  feeder  it  is  necessary  to 
connect  the  wire  with  the  ground,  or,  in  this  case, 
with  the  rails.  In  case  it  is  desirable  to  establish 
a  short-circuit  in  a  certain  feeder  it  is  best  to  cut 
it  with  a  hatchet,  provided  with  a  dry  'wooden 
handle ;  the  rescuer,  while  carrying  this  out,  should 
not  forget  to  wear  rubber  gloves  and  to  be  well 
insulated  from  the  earth :  he  should  stand  upon  a 
chair,  a  dry  board  or  a  pile  of  boxes,  in  an  extreme 
case  on  a  pile  of  clothes,  and  have  a  pair  of  dry 
rubbers  on  his  feet. 

If  any  of  these  attempts  to  break  the  current 
should  fail,  the  person  -should  endeavor  to  carry 
away  the  injured  man,  but  the  contact  with  the  body 
is  dangerous,  especially  -ivhen  the  tension  in  the 
feeders  is  high.  In  this  case,  as  w-eil  as  in  others,  the 
rescuer  should  be  insulated  from  the  ground;  when 
the  tension  exceeds  1,000  volts,  the  rescuer  should 
be  placed  on  very-  good  insulating  material  in  order 
to  take  hold  of  the  body ;  the  best  plan  is  to  find 
a  rope  or  a  belt  and,  after  having  put  it  around  the 
body  w-ith  a  stick,  to  take  both  ends  in  the  hand 
and  pull  it.  After  the  convention  the  committee 
continued  its  work,  and,  with  the  co-operation  of 
the  Russo-American  Rubber  Company,  endeav- 
ored to  establish  a  special  type  of  insulating  rubber 
boots  and  gloves ;  for  that  purpose  the  committee, 
under  the  auspices  of  the  electric-light  company, 
examined  two  sheets  of  rubber  prepared  for  that 
purpose  with  the  best  kind  of  material  and  vul- 
canized by  two  different  processes — by  heatiiig  and 
by   cooling. 

During  the  experiments  the  sheets  were  placed 
betw-een  tw-o  copper  electrodes  having  the  form  of 
disks,  60  millimeters  in  diameter,  and  the  current  was 
sent  from  transformers ;  its  tension  was  raised  until 
the  sheets  were  perforated.  The  results  of  these  ex- 
periments are  show-n  in  Fig.  2,  in  which  the  points 
show  the  tension  at  which  the  rubber  was  per- 
forated and  the  continuous  line  is  the  mean  curve. 
The  rubber  was  perforated  in  some  cases  imme- 
diately after  the  maximum  tension  was  attained : 
at  other  times  it  remained  several  seconds,  and  even 
as  long  as  two  minutes.  At  a  tensiorv  of  about  6,000 
volts  between  the  rubber  and  the  electrodes  a  brush 
discharge  could  be  noticed.  This  had  a  very  bad 
effect  upon  the  rubber,  and  at  a  tension  of  24,000 
volts,  after  three  minutes'  time,  the  rubber  w-as  cov- 
ered w-ith  cracks.  Tensions  of  much  lower  value 
have  no  harmful  action ;  thus  after  12  hours'  test, 
with  a  tension  of  5.000  volts,  a  sheet  of  gray  rubber 
showed  no  trace  of  destruction. 

Besides  the  sheet  of  rubber,  the  committee  ex- 
amined also  rubber  gloves  and  boots  according  to 
the  instructions  given  above.  Fig.  1  shows  one  type 
of  insulating  boot.  The  gloves  and  shoes  were  in- 
tenrled   for   use   with   a   tension   of  ,3,000   volts   and 


were  made  of  gray  vulcanized  rubber  two  milli- 
meters thick  and  lined  with  cotton  cloth.  These 
articles  were  filled  w-ith  w-ater  and  were  submerged 
in  water  up  to  three-fourths  of  their  length;  the 
water  thus  acted  as  electrodes.  In  the  experiments 
the  rubber  boot  was  perforated  at  15,000  volts.  One 
of  the  gloves  gave  way  at  21,000  volts  and  24,000 
volts. 

The  commission  decided  to  continue  the  work 
in  order  to  establish  a  normal  standard  type  of  rub- 
ber boots  and  gloves,  and  it  was  decided  to  draw 
up  the  following  resolutions:  (i)  Gloves  or  mit- 
tens containing  no  fingers  are  preferable,  as  they 
do  not  contain  so  many  seams,  which  are  the 
w-eakest  point  in  rubber  goods,  and  besides  it  is 
easier  to  remove  the  hands  from  them  in  case  the 
gloves  become  burned  by  short-circuit;  for  the  same 
reason  the  gloves  should  be  lined  with  cotton.  (2) 
The  insulating  rubber  boots  should  be  made  200 
millimeters  high  and  large  enough  to  have  the  work- 
man's trousers  put  inside.  (3)  Rubber  boots  which 
are  to  be  worn  during  rain  or  in  case  of  a  fire,  when 
a  large  quantity  of  water  is  thrown,  should  be  given 
the  form  shown  in  Fig.  3. 

After  an  exchange  of  opinions  upon  the  subject 
it  was  proposed  to  establish  boxes  or  small  cup- 
boards containing,  besides  the  gloves  and  boots,  all 
the  necessary  tools  for  cases  of  emergency  and  to 
have  them  distributed  not  only  in  the  stations  but 
along  lines  of  electric  tramways  or  high-tension  cir- 
cuits ;  also  in  the  cars  of  electric  railways.  AW 
these  regulations  were  printed  and  distributed  among 
the  members  of  the  commission,  who  are  endeavoring 
to  circulate  them  and  also  to  collect  different  advice 
and  opinions,  in  order  to  present  the  matter  to  the 
committee  a  second  time. 


"Dreamland"  at  Coney  Island. 

A  new-  amusement  attraction  to  be  known  as 
''Dreamland"  is  now  under  construction  at  Coney 
Island.  The  electric  lighting  of  the  attractions  to 
be  found  in  "Dreamland"  will  be  a  conspicuous 
feature,  and  it  is  said  by  the  Edison  Electric  Illumi- 
nating Company  of  Brooklyn,  which  will  furnish 
the  service,  that  the  number  of  incandescent  lamps 
provided  in  the  plans  for  the  new  amusement  enter- 
prise is  greater  than  the  entire  installation  of  the 
w-hole  of  Cone}^   Island   in   1903. 

"Dreamland"   will   occupy  a  plat  of   land   running 


ELECTRIC   TOWER    IN    "DREAMLAND. 

several  hundred  feet  along  Surf  Avenue,  beginning 
at  West  Eight  Street,  and  will  extend  1,600  feet 
back  to  the  ocean.  In  the  center  of  the  tract  will 
be  erected  the  electric  tower  shown  in  the  accom- 
panying illustration.  The  tower  will  rise  to  a  height 
of  260  feet  and  will  be  made  brilliant  with  thousands 
of  incandescent  lamps  and  crowned  with  a  large 
sphere  which  at  night   will   represent  a  ball  of  fire. 

There  will  be  manj'  attractions.  Among  them  will 
be  a  submarine  boat,  an  airship,  a  shoot-the-chutes. 
provisions  for  surf  bathing,  a  big  dance  hall,  a  build- 
ing devoted  to  the  exhibit  of  electrical  devices,  and 
other  novelties.  One  of  the  Coney  Island  iron  piers 
is  located  on  the  property,  and  excursion  boats  w-ill 
ply  between  this  pier.  Manhattan  Island  and  other 
nearby  points.  The  Brooklyn  Rapid  Transit  has 
also  recently  purchased  land  opposite  the  Surf  Av- 
enue front  of  the  new  company  and  will  enlarge  the 
Culver  depot  so  as  to  be  in  readiness  for  next  sea- 
son's  rush   to  "Dreamland." 

It  is  asserted  that  the  projectors  intend  to  make 
"Dreamland"  even  more  attractive  than  was  Luna 
Park  this  season.  An  account  of  the  lighting  of 
Luna  Park  was  given  in  the  Western  Electrician 
of  September  26th.  The  Brooklyn  Edison  people 
say  that  "next  summer  Coney  Island  w-ill  be  to  a 
larger  extent  than  ever  before  the  playground  of 
the  world,  presenting,  with  the  aid  of  Edison  service, 
a  more  attractive,  brilliant,  spectacular  and  satisfy- 
ing invitation  to  the  pleasure-loving  public  than  has 
been   previously  offered   by  any  amusement   resort. " 


Trackless  Trolley  In  Winter. 

Operating  between  Dresden,  Germany,  and  Konigs- 
wald  is  a  "trackless-trolley"  system  upon  which  have 
been  made  some  quite  unusual  experiments.  Track- 
less trolleys  have  been  operated  with  some  success 
in  more  than  one  instance  abroad,  but  what  is  espe- 
cially interesting  on  this  system  is  the  trials,  which 
have  been  made  in  winter  with  snow  automobiles 
or  omnibuses.  These  snow  vehicles  are  made  by 
taking  the  rear  wheels  from  the  ordinary  summer 
carriage  and  replacing  them  with  a  pair  of  runners, 
leaving  two  pairs  of  wheels  in  the  front  for  the 
tractive  part,  for  a  peculiar  point  about  the  car- 
riages is  the  fact  that  they  are  fitted  out  with  three 
axles,  by  means  of  which  the  weight  is  so  distributed 
as  to  diminish  the  amount  of  pressure  on  each  axle. 
The  electric  current  is  conducted  to  the  propelling 
motor  from  a   small   carriage  running  on  two  over- 


TRACKLESS   TROLLEY    IN    WINTER. 

head  wires  and  steadied  by  an  underhanging  weight. 
The  motor  car  is  connected  with  this  carriage  by 
a  pliable  cable,  made  as  long  as  possible,  in  order 
that  the  car  may  freely  turn  aside,  or  get  ahead 
of  other  vehicles  which  it  may  overtake.  'VV'hen  two 
motor  cars  meet  from  opposite  directions,  it  is  easy 
for  them  to  turn  out  and  pass  each  other,  as  the 
cable  cords  connected  with  the  carriage  overhead 
can  be  detached  from  the  cars  and  exchanged  by 
the  motormen,  and  the  cars  then  proceed  on  their 
way. 

The  propelling  wheels  are  fitted  with  ice  tires,  es- 
pecially designed  for  taking  hold  of  slippery  surfaces. 


Platinum  and  Osmium. 

It  is  unfortunate  that  the  world's  known  .=  upply 
of  platinum  is  so  limited,  since  it  finds  many  appli- 
cations in  the  electrical  arts.  The  price  at  present 
is  about  equal  to  that  of  gold. 

According  to  Professor  Kemp,  platinum  deposits 
occur  in  three  forms:  (i)  In  placers,  as  exempli- 
fied by  those  in  the  Urals,  Colombia.  Brazil  and  Brit- 
ish Columbia.  (2)  In  veins,  as  at  Tilkerode,  in  the 
Hartz ;  Minas  Geraes,  Brazil ;  Santa  Rosa,  Cal. ; 
Beresovsk,  Russia ;  Gualdalcanal,  Spain ;  and  the 
Rambler  mine,  Wyo.  (3)  Disseminated  in  eruptive 
rocks,  in  two  ways;  (a)  in  sperrylite,  with  the  cop- 
per-nickel ores  in  uralitized  norite,  Sudbury,  Canada, 
and  (b)  as  a  native  metal  in  basic  eruptive  rocks, 
especially  peridotities,  frequently  intimately  associ- 
ated with  chromite. 

The  demand  for  .American  platinum  has  been 
somewhat  increased  in  the  last  few  years  by  the  dis- 
covery of  a  use  for  osmium,  which  occurs  to  a 
considerable  extent  in  American  platinum  as  the 
mineral  osmiridium.  Its  presence  formerly  inter- 
fered very  seriously  with  the  sale  of  the  crude 
platinum  product,  as  it  is  a  hea-vy,  hard  refractor)' 
mineral,  that  made  the  treatment  of  the  platinum 
very  difficult.  Osmium  is  now  required  for  the  man- 
ufacture of  the  filaments  of  the  new  Auer  incandes- 
cent electric  lights,  so  that  American  platinum,  both 
on  its  own  account  and  on  that  of  its  heretofore 
despised  attendant,  osmiridium,  has  become  wholly 
desirable. 


Ohio  River  Power  Possibilities. 

The  pow-er  development  of  the  Ohio  River  Falls, 
near  New-  Albany,  Ind.,  mentioned  in  the  Western 
Electrician  last  week,  seems  to  be  likely  to  be  carried 
out.  It  is  said  that  the  consent  of  the  War  Depart- 
ment has  been  practically  assured.  The  plant,  as 
now  roughly  planned,  would  be  capable  of  develop- 
ing between  100,000  and  200,000  horsepower,  and 
would  be  one  of  the  largest  undertakings  of  its  kind 
in  the  ^^iddle  West.  An  enterprise  of  this  scope  will 
take  several  years  to  complete  and  will  require  mil- 
lions of  dollars  capital,  but  as  there  are  indications 
of  an  ample  demand  for  the  pow-er  after  it  is  devel- 
oped not  only  for  the  numerous  traction  interests 
centering  near  New  Albany  but  for  manufacturing 
concerns  as  well,  it  is  probable  that  the  necessan- 
capital    will  be  forthcoming. 


404 


WESTERN     ELECTRICIAN 


November  28,   1903 


WESTERN   ELECTRICIAN 


EVERY  SATURDAY. 


PUBLICATION    offices: 

510  Marquette  Building,      -      CHICAGO. 

TELEPHONE,    MAIN    1746. 
Eastern  Office,  193  Times  Building,  New  York. 

Telephone,  3806J  Cortlandt. 


Trade  Supplied  by  Western  News  Co. 

OOPYRIQ-HT.— Not  only  the  title  hut  ihe  entire  contents  of 
each  number  of  the  Western  Electrician  are  copyrighted. 
This  paper  is  entered  at  the  Chicago  postofflce  as  mail  matter 
of  the  second  class. 

SUBSCRIPTION,  in  advance,  postage  prepaid,  83,00  for  a 
full  year  of  52  numbers;  in  clubs  of  fouror  more,  $2.50,  with  free 
extra  copy  for  eight  subscriptions;  foreign  countries,  $5.00  a 
year;  single  copies,  10  cents.  When  change  of  address  is  re- 
quested, the  old  address  as  well  as  the  new  should  be  gi^^en. 
i^  OOBKESPONBENOE  relating  to  electricity  or  any  of  its 
practical  applications  is  cordially  invited,  and  the  co-operation 
of  all  electrical  thinkers  and  workers  earnestly  desired.  Clear, 
concise,  well  written  articles  are  especially  welcome;  and  com 
munications,  views,  news  items,  local  newspaper  clippings,  or 
any  information  likely  to  interest  electricians,  will  be  thank- 
fully received  and  cheerfully  acknowledged. 

ADVERTISINO-.— The  Westeen  Electrician— the  only 
general  electrical  paper  published  In  the  West — thoroughly 
covers  a  territory  exclusively  its  own.    This  is  a  claim  which 

CAN    BE    MADE    BY    NO    OTHER     ELECTRICAL     JOURNAL     IN     THE 

United  States.  Electrical  merchants  and  manufacturers 
desiring  wester/i  trade  will  appreciate  the  unbqualed  value 
of  this  journal  as  an  advertising  medium  in  its  special  field. 
Advertising  rates  are  moderate,  and  will  be  furnished  on 
application. 

REMITTANCES.— All  checks,  drafts  and  other  remit- 
tances should  be  made  payable  to  the  order  of  the  publishers, 
the  Electrician  Publishlnfi:  Company,  and  addressed  to  the 
offlces  of  publication,  Suite  61U,  Marquette  Building,  {204 
Dearborn  Street),  Chicaqo,  Illinois.  U.  S.  A. 


CONTENTS  OF  THIS  NUMBER. 

PAGE 

Electric    Power    in    the    Largest    California     Stamp    J\'[ill. 

By    George    P.    Low.      Illustrated 39^) 

The  Electrical   Conductivity  of   Comm-rcial   Copper.      By 
Lawrence      Addicks.        Illustrated.      With      discussion. 

(American   Institute  of  Electrical    Engineers) 400,  401 

Chicago  City   Railway   Strike.     Illustrated 401 

.N^ational    .Arm,    Pin   and   Bracket  Association 401 

Protection    from  Shock  from  High-Tension   Circuits.     By 
P.    A. 'Kevalef.      Illustrated.      (Electrical    Congress    at 

IVToscow)     402,  40,3 

"Dreamland"    at   Coney  Island.      Illustrated 403 

Trackless  Trolley   in   Winter.      Illustrated 403 

Platinum    and    Osmium     403 

Ohio  River  Power   Possibilities 403 

Editorial      404 

Electricity  for  the  New  York  Central 405 

Chicago  Electrical  Association 405 

Institute   jVIeetings 405 

What    Is    Electricity?       By    Arthur    A.     Skeels.      Illus- 
trated     405,    406,  407 

Chicago    Street-railway   Franchises    407 

The    Crawfordsville    Situation     407 

Technical    Education    in    Scotland 407 

American    Society  of   Mechanical   Engineers 407 

Unique  Automobile  Train    for  Death  Valley 407 

Electrical    Companies   May   Mine    Coal 407 

Development    of   the    Telephone    Field 408 

Telephone    News   from  the    Northwest 40.S 

Ohio    Telephone   Notes    40S 

Indiana   Telephone   Items    40S 

New    Companies 408 

Telephone     Men     408 

General    Telephone    Notes    408 

Manufacturers   and    Dealers    408 

The   Work   of    the    Signal    Corps   at   Home   and   Abroad. 

Part    II     409,  410 

Spring   Binding   Post.      Illustrated 410 

Engine-room    Eciuipment.       (Ohio    Electric    Light    Asso- 
ciation)      410,  4 It 

Book    Table    ^i  r 

Sloane's  "Electric  Toy  Making" 411 

Sloane's   -"Arithmetic    of   Electricity"    ;..,,   41: 

DEPARTMENTS. 

Correspondence    41  i.   412,  413 

london   Letter    411 

New   York   Notes 411 

Canadian   Intelligence    411,  412 

■\'ew  l-^ngland  News 412 

Kcr.tucky      41.2 

From   the   Buckeye   State    4i;j 

Information    from   Indiana 412 

Michigan 412,  413 

Northwestern  Notations  413 

Among   the    Rockies ' 413 

On  the   Pacific   Slope    415 

I  'crsonal     413,  411. 

I'-lcctric  Lighting   41.]. 

[electric    Railways    ■ 414 

Automobiles 414 

I'tjvver  Transmission ^14 

Publications    ^I4 

Sfiace   Telegraphy    414 

Miscellaneous    414,  415 

'I'rade   News    I  r  5 

JInsincss 415 

Illustrated  Electrical    Patent    Record 415.  416 

I'xpiring    J^atents 416 


While  it  is  probable  that  more  i-eaders  of  the 
Western  Electrician  conceive  it  to  be  of  more  im- 
portance to  know  what  electricity  can  do  rather  than 
exactly  what  it  is,  the  study  of  the  cause  of  elec- 
trical phenomena  is  always  profitable,  both  for  its 
immediate  scientific  interest  and  for  its  potential 
value  as  a  help  to  the  engineering  of  the  future. 
The  "pure  scientist"  professes  to  be  little  concerned 
with  the  practical  applications  of  electricity,  but 
nevertheless  the  material  world  advances  by  con- 
crete' improvements  rather  than  by  abstractions,  and 
we  are  therefore  entitled  to  look  for  the  practical 
work  that  may  be  done  as  a  result  of  scientific  re- 
search while  not  failing,  also,  to  respect  the  motives 
oi  those  who  study  science  for  science's  sake. 

Mr.  Skeels'  article  in  this  issue  considers  the  old 
question,  "What  Is  Electricity?"  and,  although  espe- 
cially prepared  for  the  elementary  rather  than  the 
advanced  student,  it  is  so  clearly  written  that  it 
may  be  read  with  pleasure  by  all  and  with  advantage 
by  many.  The  modern  theory  of  electrons  is  not 
mentioned,  yet  the  treatment  of  the  subject  is  in- 
telligent and  of  the  present  day,  and  the  various 
phenomena  of  conduction,  induction,  electrolysis, 
etc.,  are  explained  by  the  theory  of  "whirls  in  the 
ether"  in  a  manner  which  is  ingenious  and  plausible. 
M'r.  Skeels  does  not  pretend,  of  course,  to  have  said 
the  last  word  on  this  vast  subject  in  a  short  article 
such  as  we  present  this  week,  but  his  contribution 
to  the  study  of  the  problem  is  well  thought  out  and 
worthy  of  careful  attention. 


High  praise  is  due  to  the  German  electrical  man- 
ufacturing companies  and  their  engineers  whose  en- 
terprise, intelligent  study  and  patient  investjgation 
have  been  so  signally  demonstrated  in  the  high-speed 
electric-railway  trials  near  Berlin.  As  recorded  in 
the  Western  Electrician  of  October  31st  last,  the 
great  speed  of  130  2-5  miles  an  hour  has  been 
reached  for  a  short  distance.  This  speed  was  main- 
tained for  10  seconds,  when  the  current  was  switched 
off  and  the  brake  brought  into  operation,  the  loco- 
inotive  being  at  that  moment  5.33  miles  distant  from 
Zossen.  Shortly  before  reaching  this  terminal  sta- 
tion a  speed  of  37  miles  an  hour  was  recorded,  and 
this  was  quickly  braked  down.  .  It  is  calculated  that 
if,  on  switching  oiT  the  current,  the  locomotive  had 
not  been  braked,  and  the  railway  had  been  longer, 
the  car  would  have  traveled  at  least  21  miles  on 
the  level  before  coming  to  rest.  The  whole  distance 
between  M'arienfeld  and  Zossen  was  traversed  in 
eight  minutes,  this  corresponding  to  an  average 
speed  of  108  miles  an  hour.  As  is  quite  well  known, 
the  operation  of  the  locomotives  is  effected  by  means 
of  three-phase  currents  supplied  at  10,000  to  14,000 
volts,  and  collected  from  overhead  wires  by  means 
of  bow  or  similarly  shaped  collectors.  The  con- 
sumption of  power  in  the  case  of  the  Allgemeine 
locomotive  on  the  record  run  amounted  to  no  less 
than  2,300  kilowatts  during  the  period  of  accelera- 
tion, while  as  much  as  1,000  kilowatts  was  still  re- 
quired to  maintain  the  locomotive  at  its  hio-hest  speed 
when  this  had  once  been  reached.  This  shows,  on 
the  one  hand,  the  enormous  requirements  of  the 
locomotive  before  attaining  its  top  speed,  and,  on 
the  other,  the  widely  varying  load  placed  upon  the 
generating  station  for  a  single  motor-car.  It  is  pos- 
sible at  the  highest  speed  to  distinguish  tolerably  well 
the  district  traversed  and  to  observe  the  signals  in 
clear  weather,  but  the  question  as.  to  the  kind  of 
electrical  or  acoustic  signals  for  use  in  unfavorable 
weather  does  not  appear  to  have  been  considered 
up   to   the   present   time. 

While  the  trials  have  been  exceedingly  successful, 
it  is  improbable  that  any  attempt  will  be  made  to 
attain  higher  speeds  than  those  which  have  been 
accomplished.  But  it  is  thought  that  even  if  a  high- 
speed electric  railway  should  not  be  built  in  Ger- 
many, the  results  of  the  trials  will  exercise  some 
influence  upon  the  shaping  of  transportation  methods 
in  that  country,  and  at  the  same  time  largely  in- 
crease the  competitive  capabilities  of  the  German 
electrical  engineering  industry  as  a  consequence  of 
the  actual  fulfilment  experimentally  of  the  calcula- 
tions and  object  set  forth  at  the  commencement  of 
the  tests.  An  observer  who  was  one  of 'the  guests 
conveyed  by  the  Allgemeine  locomotive  when  it 
made  the  record  run  and  attained  a  speed  of  131 
miles  an  hour  states  that  the  trials  have  shown 
that,  contrary  to  the  assumption  entertained  hitherto, 
the   resistance   offered   by   the   air  to   the    train    re- 


mains directly  proportional  to  the  square  of  the 
velocity,  even  in  the  case  of  the  highest  speeds,  and 
that  it  would,  therefore,  be  possible  for  the  train 
to  attain  the  same  high  speeds,  even  when  strong 
winds  were  blowing. 

The  information  collected  as  the  rekilt  of  these 
tests  is  of  great  value  and  reflects  credit  on  Gennan 
engineering.  Speeds  more  than  double  those  at- 
tained in  practice  on  steam  roads  have  been  reached, 
and  it  is  to  be  hoped  that  this  knowledge  will  be 
put  to  practical  use  before  long  either  in  Europe  or 
in  this  country. 


Now  that  it  seems  well  assured  that  the  New  York 
Central  and  Hudson  River  Railroad  Coinpany  has 
awarded  the  contract  for  the  "electrification"  of  its 
terminal  and  suburban  lines  in  and  near  New  York 
city,  one  naturally  strains  his  ears  to  hear  the  first 
announcement  of  a  siinilar  policy  on  the  part  of 
the  Illinois  Central  Railroad  Coinpany  for  the  bene- 
fit of  the  patrons  of  its  suburban  service  in  Chicago. 
Fortunately,  there  is  no  Park  Avenue  tunnel  in  this 
city  to  be  the  scene  of  a  terrible  accident,  such  as 
that  of  January  8,  1902,  which  accentuated  the  need 
of  electrical  operation  on  the  New  York  Central 
terminal — although,  to  be  accurate,  the  investigation 
of  the  possibility  of  electrical  operation  in  the  tunnel 
had  been  begun  before  the  accident — but  the  service 
might  be  greatly  improved  by  the  introduction  of 
electric  power.  Tliere  is  no  good  reason  why  elec- 
tricity should  not  be  adopted,  and  many  reasons  why 
the  change  should  be  made  can  be  advanced.  These 
reasons  have  been  set  forth,  in  the  Western  Elec- 
trician on  more  than  one  occasion.  With  the  pre- 
ponderance of  argument  in  favor  of  electric  opera- 
tion, with  the  exaiTiple  of  the  New  York  Central 
before  it  and  with  the  unanimous  desire  of  its  pa- 
trons to  get  rid  of  the  smoke  and  cinders  of  the 
soft-coal  locomotives,  why  should  the  Illinois  Cen- 
tral management  longer  be  held  back  by  mere  preju- 
dice froin  making  an  improvement  so  clearly  in  the 
line   of   progress? 


Rates  for  electric  light  and  power  vary  consider- 
.ably  in  different  localities  of  necessity.  If  cheap,  fuel 
or  nearby  waterpower  can  be  utilized',  the  cost  of 
producing  the  current  is  correspondingly  reduced. 
The  cost  of  labor,  the  interest  rate  for  the  money 
invested  in  plant,  depreciation,  character  of  the  de- 
mand and  various  local  conditions  also  affect  the 
selling  price.  This  fact  is  well  illusfrated  by  the 
National  Electric  Light  Association's  recent  report 
on  rates  for  lighting  and  power  service.  The  price 
for  current  used  for  power,  for  instance,  ranges 
from  two  cents  a  kilowatt-hour  to  20  cents.  The 
former  price  only  obtains,  of  course,  in  a  few  ex- 
ceptional instances  where  the  cost  of  production  is 
low  and  where  power  is  taken  in  wholesale  quanti- 
ties. It  is  interesting  to  note  that  in  Niagara  Falls, 
with  its  great  waterpower .  development,  the  regular 
kilowatt-hour  rate — three  cents — is  low,  as  might 
be  expected.  Here  the  power  rates,  expressed  in  the 
annual  price  per  horsepower,  range  from  $25  to  $35, 
according  to  the  quantity  taken.  On  the  other  hand, 
the  20-cent  rate  represents  the  other  extreme  and  is 
only  charged  in  two  or  three  sinall  towns  where 
the  demand  is  liinited  and  where,  also,  fuel  is  dear 
and  waterpower  unavailable. 

In  the  larger  cities  electric^power  rates  range  be- 
tween extremes  of  two  and  12  cents  per  kilowatt- 
hour,  according  to  quantity  taken,  hours  of  consump- 
tion and  various  other  factors.  Prices  are  quoted  as 
follows  in  the  report  referred  to :  Los  Angeles,  three 
to  12  cents;  San  Francisco,  four  to  10;  Washington, 
D.  C,  five  to  10;  Chicago,  three  to  10;  New  Orleans, 
4%  to  10;  Baltimore,  4.8  to  12;  Boston,  10  (with 
discounts)  ;  Detroit,  five  to  10;  Minneapolis,  two 
to  7%;  St.  Paul,  12  (with  discounts)  ;  Kansas  City, 
four  to  10;  St.  Louis,  three  to  eight;  Omaha,  five 
to  10;  Newark,  three  to  10;  Brooklyn,  10  (per 
horsepower-hour,  with  discounts)  ;  Buffalo,  four  to 
si.x;  New  York,  10  (with  discounts);  Cinciimati, 
four  to  10;  Cleveland,  four  to  SM;  Columbus,  7V2 
to  10 ;  Philadelphia,  4%  to  7%;  Memphis,  10  (with 
discounts)  ;  Seattle,  three  to  10. 

In  the  lighting  field,  owing  to  various  methods  of 
charging  and  the  persistence  of  fiat  rates  in  some 
places,  it  is  difficult  to  reduce  prices  to  a  common 
basis  for  comparison.  In  general,  of  course,  the 
rates  are  higher  than  for  power,  on  a  kilowatt-hour 
basis,  owing  to  shorter  hours  of  consumption  and 
poorer  load  factor. 
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Electricity  for  the  New  York  Central. 

Although  not  al  first  officially  continued,  it  is 
reported  on  good  authority  that  the  General  Electric 
Company  has  secured  the  contract  for  equipping  the 
Ne\v  York  Central  suburban  lines  with  electricity. 
Officials  of  both  companies  declare  that  they  are  not 
ready  to  give  out  complete  information  at  this 
time,  but  it  is  likely  that  the  contract  includes,  not 
only  the  equipment  of  the  terminals  with  electricity, 
but  about  JO  miles  of  railroad  on  each  one  of  the 
New  York  Central  branches,  as  well  as  the  New- 
York,  New  Haven  and  Hartford's  suburban  line. 
The  branches  of  the  New  York  Central  which  will 
probably  be  equipped  with  electricity  for  suburban 
service  are  the  Hudson  River  Division  as  far  as 
Croton.  the  Harlem  Division,  probably  as  far  as 
Brewster,  and  probably  the  Putnam  Division  to  the 
same  point.  In  the  Western  Electrician  of  February 
14th  last  the  plans  for  the  "electrification"  of  the 
New  York  Central  lines  in  and  about  New  York 
city  were  given  in  some  detail. 

The  contract  is  probably  the  largest  ever  given 
to  an  electrical  company.  The  electrical  equipment 
will  be  so  arranged  as  to  permit  an  easy  change 
of  traffic  with  the  Interborough  Rapid  Transit  Com- 
pany, although  for  this  purpose  it  will  be  necessary 
for  the  New  York  Central  and  the  New  Haven  lines 
to  order  an  entirely  new  passenger  equipment,  the 
tunnel  of  the  subway  road  having  only  a  clearance  of 
l^.y  feet,  which  is  not  high  enough  to  permit  the  pas- 
sage of  the  standard  coaches. 

The  method  of  employing  the  new  power  will 
probably  be  by  means  of  electric  locomotives.  Cur- 
rent will  be  conveyed  to  the  locomotives  by  a  pro- 
tected third  rail,  although  the  locomotives  will  be 
fitted  so  the  overhead-trolley  system  may  be  applied 
at  any  time. 

Mr.  W.  J.  Wilgus,  the  fifth  vice-president  of  the 
New  York  Central  and  the  head  of  the  commission 
of  engineers  tot  which  B.  J.  Arnold,  Frank  J. 
Sprague  and  George  Gibbs  are  the  electrical  mem- 
bers) having  in  charge  the  work  of  electrical  con- 
version, has  sailed  for  Europe,  and  it  is  altogether 
likely  that  the  contract  was  signed  or  determined 
upon  before  he  left  the  country. 

Since  the  foregoing  was  put  in  type  the  following 
official  statement  has  been  received :  "The  New 
York  Cemral  and  Hudson  River  Railroad  Company 
has  placed  an  order  with  the  General  Electric  Com- 
pany for  eight  turbo-generators,  of  a  capacity  of 
7.500  horsepower  each.  The  turbines  are  of  the  four- 
stage  vertical  Curtis  type.  The  generators  are  25- 
cycle,  three-phase,  generating  current  at  a  pressure 
of  11.000  volts.  This  is  by  far  the  largest  order  for 
steam  turbines  every  placed  in  this  country  or  abroad. 
The  New  York  Central  company  has  also  placed 
with  the  General  Electric  Company,  with  the  cooper- 
tion  of  the  Schenectady  works  of  the  Ainerican 
Locomotive  Company,  an  order  for  30  electric 
locomotives.  These  locomotives  are  of  an  en- 
tirely new  design,  will  wei.gh  85  tons  each,  with 
an  adhesive  weight  on  the  drivers  of  67  tons.  Each 
locomotive  will  have  a  capacity  of  2,200  horsepower 
■and  will  be  capable  of  hauling  a  irain  of  500  tons 
at  a  speed  of  60  miles  an  hour.  This  is  by  far  the 
largest  order  for  electric  locomotives  ever  placed  in 
any  country. 


Chicago  Electrical  Association. 

The  meeting  of  the  Chicago  Electrical  Association 
on  November  20th  was  held  in  the  physics  lecture 
room  at  Lewis  Institute,  where  the  members  listened 
to  one  of  the  regular  night  lectures  to  students  in 
electricity.  The  lecture  was  given  by  Professor  John 
D.  Nies  upon  the  subject  of  power  measurement 
by  the  three-voltmeter  method  and  was  illustrated 
by  actual  experiinents.  One  of  these  was  the  meas- 
urement of  the  core  losses  in  a  transformer  and 
another  was  performed  with  condensers  in  circuit 
to  give  a  capacity  effect.  A  single-phase  current 
was  used  in  the  experiments. 

The  next  meeting  of  the  association  will  be  held 
^  t.  ^736-41  Monadnock  Block,  on  Friday,  December 
4th,  at  8:15  p.  m.  The  subject  of  the  evening  will 
be  "The  Efficiency  of  Modern  Telephone  Equip- 
ments," by  ir.  A.  Edson,  who  is  in  charge  of  the 
laboratories   of  the   .Automatic    Electric   Company. 


Institute  Meetings. 

The  November  meeting  of  the  American  Insti- 
tute of  Electrical  Engineers  in  New  York  city  was 
held  in  the  chapter  room  of  Carnegie  Hall  on  No- 
cember  20th.  President  .\rnold  was  in  the  chair. 
Two  papers  were  read.  One  was  on  "The  Electri- 
cal Conductivity  of  Commercial  Copper,"  by  Law- 
rence Addicks  of  Perth  Amboy,  N.  J.  This  paper,  in 
full,  with  a  report  of  the  discussion  that  followed  it. 
is  given  elsewhere  in  this  issue.  The  other  paper  was 
longer.  It  was  by  Lamar  Lyndon  of  New  York  city, 
and  the  subject  was  "The  Comparative  Behavior  of 
Floating  and  Booster-controlled  Batteries  on  Fluc- 
tuating Loads."  Considerable  discussion  followed 
this  paper,  which  may  be  abstracted  for  a  future 
issue  of  the  Western  Electrician. 

The  fourth  Friday  in  December  being  Christmas 
Day,  the  regular  Institute  meeting  for  December  will 
be  held  on  the  third  Friday.  December  i8th. 
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What  Is  Electricity? 

Bv  Arthur  A.   Skeels. 

That  the  question  asked  in  the  title  of  this  article 
should  have  baffled  modern  students  so  long  has 
been  simplj'  due  to  our  imperfect  and  incomplete 
knowdedge  of  the  structure  of  matter.  As  we  would 
find  it  .somewdiat  difficult  to  explain  the  ordinary 
phenomena  of  sound  without  knowing  the  existence 
of  air,  so  is  it  difficult  to  explain  electrical  phenom- 
ena without  knowing  the  existence  of  that  substance 
which  in  degree  of  subtilty  lies  between  ordinary 
gases  and  the  ether  and  which  is  the  medium  for  the 
transference  of  that  energy   we  call   electricity. 

To  understand  the  nature  of  electricity  and  clear 
up  some  of  its  problems  it  is  necessary  that  we  first 
complete  and  correct  our  understanding  of  the  struc- 
ture of  matter. 

Time  and  space  will  allow  here  liut  a  brief  men- 
tion of  some  of  the  work  of  the  author  during  the 
last  10  years.  Further  completeness  and  details  must 
be  left  for  those  students  especially  interested  in 
them. 

The  usual  conception  of  atoms  and  molecules  is 
too  well  understood  to  need  repetition,  but  what 
is  not  generally  known  is  that  in  the  same  way 
that  a  molecule  is  a  group  of  atoms  so  is  the  atom 
a  group  of  smaller  parts  we  may  call  sub-atoms,  the 
sub-atom  is  a  group  of  still  smaller  parts  we  may 
call  sub-subatoms,  the  sub-subatom  is  a  group  of 
still  more  minute  parts,  and  so  on  down  to  an  'ulti- 
mate atom  which  can  be  divided  no  further.  The 
question  naturally  arises,  What  is  the  evidence  in 
support  of  the  above  statement?  The  answer  is. 
Because  the  explanation  of  natural  phenomena  de- 
mands it.  Let  us  take  a  few  characteristic  illus- 
trations. 

The  oxygen  atom,  shown  in  section  by  Fig.  i, 
mb-atoms  wdiich  vary  in  mass  and 
density.  Each  sub-atom  is 
a  group  of  sub-subatoms, 
etc.  Assuming  no  other 
force  than  gravitation 
within  the  atom,  the  sub- 
atoms  would  collect  in  an 
approximatelv    spherical 

FIG.    I..     OXYGEN  ATOM.  t      ^     '  ^     ^i 

group,  but  at  the  time  ot 
the  formation  of  the  atom,  outside  attraction  caused 
the  heavier  sub-atoms  to  be  drawn  to  one  side,  thus 
causing  the  center  of  mass  of  the  atom  to  be  near 
one  side,  instead  of  at  the  geometrical  center,  and 
also  causing  more  or  less  distortion  from  the  spher- 
ical  shape. 

The  figures  of  this  paper  are  diagrams  only,  and 
not  intended  to  show^  accurately  relative  shapes  or 
sizes. 

Two  oxygen  atoms  (a)  and  (b)  with  the  centers 
of  mass  (c)  (c),  as  shown 
in  Fig.  2,  will  attract  each 
other  more  strongly  than 
any  other  cxygeii  atom,  for 
no  other  oxygen  atom,  as 
(d),  can  get  its  center  of 
mass  so  near.  Hence  two 
oxygen  atoms  form  the 
most  stable  group,  the  or- 
dinary oxygen  molecule. 

Under  certain  conditions  three  oxygen  atoms  may 
form  a  group  as  in  Fig.  3,  the  molecule  of  ozone, 
but  the  position  is  rather  unstable.  A  comparatively 
slight  shock  destroys  the  equilibrium ;  two  of  the 
atoms  unite  to  form  the 
ordinary  o.xygen  molecule, 
while  the  third  atom  is  left 
alone  with  its  dense  side 
exposed,  and  is  thus  in  a 
condition  to  attract  more 
than  ordinarily  any  other 
atom   or  molecule  that  may 

FIG.  3.    OZONE  MOLECULE.     ,  ,  , 

happen  to  be  near:  hence 
the    strong   oxidizing    effect    of   ozone. 

Hydrogen  and  o.xygen,  under  ordinary  conditions, 
do  not  unite  when  brought  together,  because  the 
centers  of  mass  of  the  molecules  are  so  far  apart 
( Fig.  4)  that  the  attraction  is  too  feeble  to  form  a 
stable  group:  but  let  the  temperature  be  raised  until 
the  oxygen  molecule  is  broken  up.  then  a  hydrogen 
molecule  can  get  near 
enough  to  an  oxygen  atom 
'  F'g-  5)  ■''O  'h'^  attraction 
is  strong  enough  to  form  a 
stable  group — the  water 
molecule. 

The   fall   in   potential   en- 
ergy   from    the   position    of 
Fig.  4  to  the  position  of  Fig. 
5   is   manifested   in   kinetic  energy,   or   what   is   ordi- 
narily  called   the   heat   of   combustion. 

Under    certain    conditions    two    atoms    of    oxygen 


OXYGEN  MOLE- 
CULE. 


and   two    atoms    of   hydrogen   may    unite   to   form    a 
molecule    of    hj'drogen    dioxide    (Fig.    6),    but    this 
,  group    is    rather   unstable  and   easily  broken   up. 

Under  ordinary  conditions  no  other  stable  groups 
of  oxygen  and  hydrogen  atoms  can  be  formed,  be- 
cause the  centers  of  mass  will  be  too  far  apart  to 
give   sufficient    attraction. 

An  indefinite  number  of  water  molecules  will  col- 
lect  by   mutual    attraction 
if   the   disturbance   among 

them,  that  is,  the  tempera-     /^'^\^  y'TC  J 

turc,  be  not  too  great. 
They  will  form  a  liquid 
Similarly,      an      indefinite 

,  r  ,  FIG.    5.      WATER  MOLECULE. 

number    or    oxygen   mole-  •' 

cules  will  collect  to  form  a  liquid  if  the  temperature 
be  not  too  high,  but  although  the  mass  of  the  oxygen 
molecule  "is  nearly  twice  that  of  the  water  molecule, 
the  latter  has  its  centers  of  mass  so  much  nearer 
together  that  the  attraction  is  much  stronger.  It 
therefore  requires  a  much  higher  temperature  to 
vaporize  water  than  liquid 
oxygen. 

When  the  molecular  dis- 
turbance, or  temperature,  of 
water  falls  to  a  certain 
point  the  water  molecules 
collect  in  groups  of  six 
(Fig.  7)  with  the  centers  of  mass  as  close  together 
as  possible,  forming  an  ice  molecule.  This  arrange- 
ment takes  up  more,  room  than  before :  the  water 
expands  wdien  it  freezes.  These  ice  molecules  begin 
to  form  at  4°  C. ;  hence  water  expands  when  cooled 
below  that  temperature,  but  only  at  zero  do  enough 
of  these  ice  molecules  form  to  affect  appreciably  the 
fluidity  of  the  water. 

These  hexagonal  ice  mole- 
cules form  the  elementary 
crystals  with  which  are  built 
up  all  the  varied  forms  of 
snowflakes.  Many  c  o  m-  f 
pounds  containing  water  in 
combination,  especially  as 
water  of  crystallization,  con- 
tain the  water  in  the  form 
of  ice  molecules. 


FIG.    6.       MOLECULE   OF 
HYDROGEN  DIOXIDE. 


.\  further  study  of  chem- 


FIG.    7.       ICE    MOLECULE. 


FIG.    4         HYDROGEN    AND 
OXYGEN    MOLECULES. 


ical  combinations  will  give  additional  evidence  of  the 
above  structure   of  atoms. 

Ordinary  gases,  liquids  and  solids  are  made  up  of 
particles  (molecules)  each  of  which  is  a  group  of 
atoms.  Similarly  we  have  sub-gases,  sub-liquids  and 
sub-solids  made  up  of  particles  each  of  which  is  a 
group  of  sub-atoms.  Likewise  we  have  sub-sub- 
gases,  sub-subliquids  and  sub-subsolids  made  up  of 
particles  each  of  which  is  a  group  of  sub-subatoms. 
Analogously  we  may  have  sub-sub-subgases,  etc.. 
Here  we  ha\'e  substances  fine  and  subtile  enough 
for  the  specialist  to  use  in  the  explanation  of  the 
action  of  the  memory  and  intellect  and  for  the  delve- 
in  the  occult  to  use  in  the  construction  of  the  spirit 
or  the  soul. 

Of  the  existence  of  sub-solids,  other  than  .the 
atoms  themselves,  or  of  sub-liquids,  we  have  as  yet 
no  direct  evidence,  but  electrical  phenomena,  as  will 
be  seen  later,  do  give  evidence  of  the  existence  of 
a  sub-gas  and  the  phenomena  of  magnetism  and 
radiant  er.ergy  give  evidence  of  the  existence  of  a 
sub-subgas  which  is  identical  with  what  is  known 
as  the  ether. 

Under  ordinary  conditions  all  molecules,  atoms, 
sub-atoms,  sub-subatoms.  etc.,  are  in  motion;  that 
is,  possess  kinetic  energy  and  also  all  have  energy 
of  position,  or  potential  energy.  In  the  processes  of 
nature  there  is  a  continual  transformation  of  poten- 
tial energy  to  kinetic  and  kinetic  to  potential.  Fur- 
thermore, as  there  are  transformations  of  energy  of 
molecules  to  energy  of  masses,  as  seen  in  the  steam- 
engine,  etc.,  and  vice  versa,  so  are  there  transforma- 
tions of  atomic  energy  to  molecular  energy,  and  vice 
versa,  as  is  seen  in  chemical  combinations,  and, 
furthermore,  transformations  of  the  energy  of  sub- 
atoms  to  energy  of  atoms,  and,  vice  versa,  transfor- 
mations of  the  energy  of  sub-subatoms  to  the  energy 
of   sub-atoms,  etc. 

Calculations  of  energy  given  out  or  taken  up  in 
the  various  chemical  combinations  or  changes  are 
liable  to  erroneous  or  absurd  results  unless  the 
energy  absorbed  or  given  out  by  the  atoms,  sub- 
atoms,  sub-subatoms,  etc.,  is  taken  into  account. 

The  total  energy  represented  by  a  given  quantity 
of  steam  under  certain  conditions  is  not  alone  due 
to  the  mass,  position  and  velocity  of  its  molecules, 
but  also  of  the  mass,  position  and  velocity  of  all  the 
atoms,  sub-atoms,  sub-subatoms,  etc.,  within  those 
molecules. 

It  has  been  found  that  the  atomic  (or  molecular) 
weights  of  many  substances,  multiplied  by  their  spe- 
cific heals,  give  an  approximately  constant  quantity. 
The  structure  of  matter,  as  above  outlined,  arcornl-; 
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for  this  variation  by  tlie  amount  of  energy  absorbed 
within  the  different  molecules  and  atoms. 

In  solids  at  absolute  zero  the  molecules  and  atoms 
are  packed  as  close  together  as  the  stone  in  a  stone' 
pile.  At  ordinary  temperatures  the  atoms  and  mole- 
cules average  just  as  much  farther  apart  as  the 
solid  is  larger  on  account  of  its  expansion,  which  is 
very  little.  It  is  inconceivable  how  a  solid  can 
retain  its  shape  under  the  enormous  stresses  to 
*hich  it  is  sometimes'  subjected,  if  the  molecules  and 
atoms  are  not  packed  closely  together.  Even  in 
liquids  the  molecules  and  atoms  are  but  little  farther 
apart  than  in  solids. 

Light  is  produced  by  the  vibrations  of  the  sub- 
atoms,  and  not  the  atoms  or  molecules.  The  mass 
of  the  sub-atom,  together  with  the  attractive  forces 
acting  upon  it,  determines  its  time  of  vibration,  and 
thus  the  wave-length  of  light  it  produces.  This  being 
the  case,  the  spectrum  of  an  element  gives  us  some 
idea  of  the  number  and  character  of  the  sub-atoms 
in  the  atoms,  for  there  must  be  at  least  one  sub- 
atom  for  each  distinct  wave-length  of  light  emitted. 
For  example,  if  we  see  60  definite  lines  in  the  spec- 
trum of  oxygen,  it  shows  us  that  there  are  at  least 
60  sub-atoms  in  the  oxygen  atom. 

The  old  explanation  that  all  these  different  wave- 
lengths are  caused  by  the  atoms  or  molecules  vibrat- 
ing in  parts  like  a  plate  or  bell  is  entirely  inadequate 
to  account  for  the  phenomena  of  the  spectrum. 

Often  an  element  in  the  form  of  a  gas  gives  a  line 
spectrum,  for  the  atoms  (or  molecules)  are  so  far 
apart  that  the  sub-atoms  are  relatively  free  to 
vibrate  without  disturbance  by  anv  outside  attrac- 
tions ;  but  let  the  same  element  be  in  the  liquid  or 
solid  form  and  those  same  sub-atoms  are  acted 
upon  by  the  attractive  forces  of  the  neighboring 
atoms,  now  packed  closely  together.  The  times  of 
vibration  of  the  sub-atoms  not  only  are  changed, 
but  are  changed  in  a  very  irregular  manner ;  even 
the  same  sub-atom  may  give  successively  many  dif- 
ferent wave-lengths,  as  its  time  of  vibration  continu- 
ally suffers  change  by  the  movements  of  the  adjacent 
atoms.  This  gives  all  kinds  of  wave-lengths  ;  that  is, 
a  continuous   spectrum. 

Since  light  is  produced  by  the  vibrations  of  the 
sub-atoms,  conversely  light  will  cause  the  sub-atoms 
to  vibrate,  expand  the  atoms  and  thus  change  the 
attraction  between  them.  Thus  does  light  affect 
chemical  compositions  and  decompositions.  The 
laws  of  sympathetic  vibrations  explain  why  certain 
kinds  of  light  affect  appreciably  certain  kinds  of  sub- 
atoms,  and  thus  certain  substances,  only  at  ordinary 
temperatures. 

All  natural  phenomena  may  be  explained  by  this 
structure  of  matter,  with  no  attractive  forces  other 
than  gravitation  and  with  no  repelling  forces  other 
than  the  apparent  ones  often  exerted  during  the 
transference  of  energy  of  one  body  to  another.  It 
is  not  necessary  to  assume  extraordinary  and  arbi- 
trary properties  to  atoms  and  molecules  or  to  create 
an  ether  with  supernatural  characteristics  and  which 
has  no  connection  with  ordinary  matter. 

The  whole  system  of  nature  is  built  and  operated 
upon  a  plan  much  simpler  than  it  appears.  Like 
the  music  which  may  be  played  upon  a  piano,  it  is 
apparently  almost  infinitely  complex,  yet  really  made 
up  by  the  various  combinations  of  a  comparatively 
few  fundamentals. 

Let  us  now  take  up  the  subject  of  electricity  and 
magnetism.  Phenomena  show  that  the  sub-subgas 
(ether)  is,  as  far  as  our  observation  goes,  every- 
where present,  but  the  sub-gas  is  not  so  plentiful 
and  exists  only  as  an  atmosphere  around  molecules 
and  atoms.  In  most  solids  and  liquids,  however, 
the  molecules  and  atoms  are  so  close  together  that 
these  sub-gas  atmospheres  mix  together,  forming  a 
practically  continuous  sub-gas  atmosphere  all  through 
and  about  the  solid  or  liquid. 

Suppose  Fig.  8  represents  a  rod.  The  sub-gas 
exists  between  the  atoms  and  molecules  all  through 
the  rod  and  extends  an  extremely  small  distance 
out  from  its  surface.  We 
have  really  a  sub-gas  shaft 
supported  by  the  rod.  If  a 
torque  be  exerted  at  one  end 
^"^-  8-  of  this  sub-gas  shaft,  it  will 

be  transmitted  to  the  other  end,  or,  in  other  words, 
power  will  be  transmitted  to  the  other  end  in  a  man- 
ner very  similar  to  the  way  that  power  is  transinittcd 
along  an  ordinary  steel  shaft  in  a  machine  shop. 
While  power  is  being  transmitted  along  this  sub-gas 
shaft  we  say  that  an  electric  current  is  flowing 
through  the  rod.  If  the  rotation  is  in  one  direction, 
it  is  called  positive;  if  in  the  other  direction,  it  is 
called  negative;  but  it  is  more  correct  to  consider 
the  direction  of  the  current  to  be  the  direction  that 
the  power  is  transmitted. 

As  might  be  expected,  the  rotation  of  this  sub-gas 
shaft  within  the  rod  meets  with  resistance  which 
depends  upon  the  material,  length,  cross-section,  etc. 


Similar  to  the  case  of  a  steel  shaft  in  the  machine 
shop,  the  amount  of  power  transmitted  depends  upon 
the  torque  (electromotive  force)  and  the  speed  of 
rotation  (current).  With  a  given  resistance,  the 
greater  the  torque  (electromotive  force)  the  greater 
the  speed  of  rotation  (current).  With  a  given 
speed  (current),  the  greater  the  resistance  the  greater 
the  heat  developed,  etc. 

While  the  sub-gas  shaft  is  practically  confined  to 
the  conductor,  the  sub-subgas  or  ether  extends  in- 
definitely all  about  it.  Suppose  a  current  starts  to 
flow  through  the  wire  (a).  Fig.  g,  with  the  rotation 
of  the  sub-gas  shaft  as  shown  by  the  heavy  arrow. 
The  rotation  of  the  sub-gas  sets  up  a  rotation  in  the 
ether,  as  shown  by  the  light  arrows,  which  spreads 
out    farther    and    farther    from    the   wire    (a)    with 


FIG.  9.   INDUCED  CURRENT. 

decreasing  strength.  Thus,  while  the  current  is 
practically  confined  to  the  wire,  the  influence  is  felt 
in  the  ether  to  an  indefinite  distance  away. 

Suppose  a  second  wire  (b)  is  in  position  shown. 
When  the  ether  whirl  goes  out  from  (a)  it  first 
strikes   the   near  side    (c)    of   the   sub-gas   shaft   of 

(b)  and  sets  it  rotating,  as  shown  by  the  heavy 
arrow.  In  a  very  short  time,  however,  the  ether 
whirl  has  reached  the  far  side  (d)  and  tends  ~to 
neutralize  the  effect  at  (c).  While  the  speed  of 
rotation  (current)  in  (a)  is  increasing,  the  stress 
at  (c)  is  continually  greater  than  at  (d),  the  sub- 
gas  shaft  of  (b)  rotating  as  shown  by  the  heavy 
arrow.  While  the  speed  of  rotation  (current)  in 
(a)  is  constant  the  stress  at  (c)  is  practically 
equal  to  that  at  (d)  and  there  is  practically  no 
rotation  (current).  Wliile  the  speed  of  rotation 
(current)  in  (a)  is  decreasing  the  stress  at  (c)  is 
less  than  at  (d),  and  the  rotation  in  (b)  is  against 
the  heavy  arrow  shown.  Thus  we  get  what  we  call 
induced  currents  in   (b). 

Evidently  the  greater  the  change  of  rotation  in  (a) 
the  greater  will  be  the  difference  in  stress  between 

(c)  and  (d)  and  the  greater  will  be  the  torque 
(electromotive  force)   in    (b). 

It  seems  impossible  at  first  sight  for  power  to  be 
transmitted  by  a  whirling  motion  along  a  shaft  of 
a  gas-like  substance,  but  we  need  only  to  consider 
the  enormous  power  of  the  rapid  whirling  tornado 
which  is  but  a  gas — air — to  understand  how  such  a 
thing  is  possible.  A  current  of  electricity,  further- 
more, represents  but  a  comparatively  small  force, 
but  this  small  force  may  transmit  an  enormous 
power  by  reason  of  its  .high  velocity. 

It  would  seem  that  an  alternating  current  in  (c) 
Fig.  10,  or  the  making  and  breaking  of  a  current 
in  (c),  might  cause  the  sub-gas  shaft  in  (mn)  to 
rotate  and  so  form  an  induced  current  without  a 
circuit  being  necessary.  This  is  true,  but  ordinarily 
the  induced  current  is  too  weak  to  be  detected,  or  else 
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a  series  of  torsional  waves  is  formed  which,  by 
reflection  at  (m)  and  (n),  pass  back  and  forth  with 
such  rapidity  that  they  practically  neutralize  each 
other.  However,  such  currents  were  detected  by 
Hertz  where  the  inducing  force  was  high-tension 
electricity  of  extreme  rapidity.  If,  however,  (inn) 
is  bent  around  to  form  a  circuit,  the  induced  current 
flows  round  and  round,  all  the  effects  are  added  and 
the   current   is   appreciable. 

Inertia  plays  an  important  part  in  electrical  phe- 
nomena, when  once  in  rotation  the  sub-gas  tends  to 
continue  in  rotation.  It  is  this  tendency  that  causes 
the  arc  when  a  conductor  is  broken  and  modifies 
the  effect  of  induction.  It, is  due  to  inertia  that  cur- 
rents of  very  high  electromotive  force,  when  sud- 
denly  induced,  will  pierce  an  insulator  rather   than 
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go  a  longer  way  through  a  good  conductor.  It  is 
more  difficult  suddenly  to  set  the  long  sub-gas  shaft 
of  the  conductor  in  rotation  than  it  is  to  pierce  the 
insulator,  although  the  ordinary  resistance  of  the  con- 
ductor is  but  a  very  small  fraction  of  that  of  the  in- 
sulator. In  starting  an  electric  current,  as  in  starting 
a  railway  train,  we  have  two  resistances — ordinary 
resistance  (friction)  and  a  resistance  due  to  inertia. 
The  first  is  fairly  constant ;  the  second  depends 
upon  the  acceleration, 

We  have  magnetic  waves,  such  as  those  of  wire- 
less telegraphy,  which  travel  through  the  ether  and 
have  the  velocity  of  light.  We  also  have  electric 
waves,  which  travel  through  the  sub-gas  along  con- 
ductors and  whose  velocity  is  independent  of  that  of 
light.  Electric  waves  may  be  those  of  condensation 
and  rarefaction,  torsional  or  even  transverse. 

Since  the  molecules  and  atoms  of  bodies  are  in 
ceaseless  motion,  they  disturb  the  sub-gas.  When 
two  dissimilar  substances  are  brought  in  contact,  the 
result  of  the  vibrations  of  the  dissimilar  atoms  and 
molecules  is  to  cause  rotations  in  the  sub-gas  upon 
the  surfaces  of  the  bodies,  and,  since  action  and 
reaction  are  equal  and  opposite,  the  rotations  on  one 
body  are  , equal  in  force  and  opposite  in  direction  to 
those  on  the  other.  When  the  surface  of  a  body 
is  covered  with  these  rotations  in  the  sub-gas,  which 
are  analogous  to  tornadoes  in  the  air,  it  is  said  to  be 
statically  electrified.  If  the  rotations  are  in  one 
direction,  the  body  is  positively  electrified;  if  in  the 
other    direction,    the   body    is    negatively    electrified. 

When  one  conductor  (ab),  statically  electrified, 
is  near  another  conductor  (cd).  Fig.  11,  the  whirls 
in  the  sub-gas  on  (ab)  set  up  corresponding  whirls 
in  the  ether.  The  whirls  in 
the  ether  extend  put  and 
cause  corresponding  whirls  in 
the  sub-gas  of  (cd),  thus 
electrifying   it    by   induction. 

It  has  been  found  that  the 
inductive  effect  of  (ab)  upon 
(cd)  depends  somewhat  upon 
the  nature  of  the  insulating 
material  between ;  those  sub- 
stances which  offer  the  least 
resistance  to  the  ether  whirls 
will  allow  the  greatest  in- 
ductive effect.  It  is  not  surprising  that  equally  good 
insulators  do  not  form  equally  good  dielectrics,  for 
one  property  refers  to  the  resistance  to  the  ether 
whirls,  while  the  other  refers  to  the  resistance  to 
the  sub-gas  whirls. 

When  current  passes  through  a  liquid  in  electrol- 
ysis, the  violent  twist  of  the  sub-gas  over  the  rough 
molecules  and  atoms  of  this  comparatively  poor  con- 
ductor causes  the  molecules  to  be  torn  to  pieces.  In 
a  manner  similar  to  the  way  that  objects  are  drawn 
or  sucked  up  along  the  axis  of  a  tornado,  in  air,  so 
does  this  whirl  in  the  sub-gas  tend  to  draw  the 
atoms  along  the  axis  and.  as  some  objects  by  their 
shape,  etc.,  are  more  easily  drawn  up  by  a  tornado, 
so  are  some  atoms  more  easily  drawn  along  by  the 
sub-gas  whirls  than  others.  Those  atoms  which  are 
more  easily  carried  along  are  called  more  electro- 
positive than  the  others. 

In  a  simple  cell  the  contact  of  the  sulphuric  acid 
and  zinc  causes  different  molecules  to  be  brought 
together.  The  agitation  of  these  different  atoms  and 
molecules,  intensified  by  chemical  action,  sets  up 
whirls  in  the  sub-gas,  which,  being  carried  away,  are 
continually  being  replaced  by  new  ones,  causing  a 
constant  current.  If  it  were  not  for  the  chemical 
action,  the  molecules  and  atoms  in  contact  would 
soon  by  mutual  action  acquire  the  same  motion  and 
no  longer  disturb  the  sub-gas  in  a  manner  to  pro- 
duce these  whirls.  Without  chemical  action  the  cur- 
rent would  last  but  a  very  short  time;  Chemical 
action  keeps  the  different  molecules  and  atoms  in 
contact  continually  replaced  by  new  ones,  and  hence 
they  do  not  have  time  to  acquire  the  same  motion. 

When  the  junction  of  two  dissimilar  metals  is 
■heated,  as  in  a  thermopile,  we  get  a  continuous 
current,  because  the  heating  continually  changes  the 
molecular  motion  of  one  faster  than  the  other. 

Let  Fig.  12  represent  a  bar  magnet.  It  is  a  magnet 
by  virtue  of  a  flow  of  ether  which  continually  passes" 
out  of  one  end  and  returning  outside  enters  again 
at  the  other  end.  This  flow  is  kept  up  by  the  vibra- 
tions of  the  atoms  or  sub-atoms  or  both. 

In  the  ordinary  bar  of  unmagnetized  steel  the 
vibrations  of  the  atoms  or  sub-atoms,  acting  in  all 
directions,  neutralize  each  other's  effects  and  produce 
no  noticeable  current  in  the  ether,  but  under  the  in- 
fluence of  a  strong  ether  flow  set  .up  by  another 
magnet  or  electric  current  they  are  turned  into  a 
direction  so  as  to  act  together.  They  will  then  con- 
tinue to  keep  the  ether  current  flowing  as  long  as 
they  vibrate  together.  The  energy  to  keep  the  ether 
current  flowing  out  and  into  the  magnet  is  derived 
from   the  atoms  or  sub-atoms   themselves,  and  they 
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in  turn  derive  their  energy  from  outside  sources — 
radiation  of  other  bodies,  etc.  This  would  seem  to 
sliow  a  tendenc.v  to  use  up  the  atomic  or  sub-atomic 
motion  in  the  magnet.  This  effect  might  not  directly 
change  the  temperature  of  a  maa:net,  for  it  is  not  a 
molecular  energy  whicli  is  used  up.  It  would  seem 
that  if  a  magnet  were  cooled  to  a  very  low  tempera- 
ture the  motion  of  the  atoms  and  sub-atoms  would 
grow  less  because  of  the  fall  of  the  molecular  energy, 
whose  collisions  help  produce  the  vibrations  of  the 
atoms    and    sub-atoms    and    hence    the   ether    current 
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would  gradually  lose  its  motion.  On  the  other  hand, 
a  high  temperature,  by  giving  too  great  a  vibration 
to  the  atoms  and  sub-atoms,  would  destroy  the  uni- 
formity of  the  motion,  cause  them  to  vibrate  in  all 
directions  and  destroy  the  motion  by  interference, 
as  in  an  unmagnetized  bar.  Both  the  above  effects 
are  noted  in  a  steel  magnet. 

The  formation  of  an  induced  current  in  a  coil  of 
wire  by  the  action  of  a  magnet  is  similar  to  that 
already  described  by  the  action  of  one  electric  current 
upon  another.  AMienever  a  magnet  moves  near  a 
wire  so  the  ether  motion  produces  a  greater  stress 
on  one  side  of  the  sub-gas  of  the  wire  than  upon 
the  other,  an  induced  current  results.  The  whirl  of 
ether  about  a  live  wire  is  such  that  a  coil  produces 
a  flow  of  ether  similar  to  a  magnet,  hence  the  solenoid 
has  the  properties  of  a  magnet. 

^\'llen  a  steel  bar  is  magnetized  we  force  the 
atoms  or  sub-atoms  to  vibrate  so  as  to  act  together 
in  making  the  ether  flow.  The  more  perfectly  we 
arrange  these  atoms  or  sub-atoms  the  more  per- 
fectly the  bar  is  magnetized,  but  evidently  when  all 
the  atoms  and  sub-atoms  are  thus  arranged,  it  is 
impossible  to   magnetize  the  bar   further. 

It  may  seem  strange  that  a  to-and-fro  vibration  of 
the  atoms  or  sub-atoms  could  give  a  current  of 
ether  flowing  in  a  constant  direction,  but  when  we 
consider  the  great  variety  of  shapes  and  motions 
which  molecules,  atoms  and  sub-atoms  may  have,  it 
dees  not  seem  so  unreasonable  that  in  an  occasional 
case  this  effect  may  be  produced.  It  has  been  no- 
ticed  that  under  certain   conditions  vibrating  tuning 
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forks  will  attract  each  other.  This  seems  to  be  due 
to  currents  set  up  in  a  similar  wSy  to  that  just 
described  in  magnets. 

The  explanation  why  magnetic  waves  in  the  ether 
will  reduce  the  resistance  of  contacts,  as  in  wireless 
telegraphy,  may  be  given  thus :  Let  Fig.  13  repre- 
sent three  particles,  greatly  magnified,  close  together, 
but  having  poor  contact.  The  shaded  portions  about 
these  particles  represent  the  layer  of  sub-gas.  Since 
a  flow  of  ether  will  cause  a  movement  of  sub-gas, 
when  an  ether  wave  comes  along  from  (a)  (a)  in 
the  direction  of  the  arrows,  the  flow  of  ether,  as  it 
goes  ahead  to  form  a  condensation  in  the  wave  mo- 
tion, strikes  the  .sub-gas  layers  at  (c)  (c)  (c)  (c) 
and  crowds  it  in  toward  (d)  (d)  between  the  par- 
ticles, thus  making  a  belter  contact  and  reducing  the 
resistance  between  the  particles  in  the  direction  of 
(E)  (F).  Attraction  will  tend  to  hold  the  heapcd- 
up  sub-gas  at  (d)  (d),  and  often  it  does  this  unless 
some  disturbance  causes  the  sub-gas  to  take  up  its 
former  position  of  equilibrium. 

Heat  is  conducted  through  a  body  principally  in 
two  ways,  from  molecule  to  molecule,  and  by  means 
of  waves  in  the  sub-gas,  which  are  afterwards  ab- 
sorbed by  the  molecules  of  the  body.  It  is  a  form 
of  radiant  energy  limited  to  the  sub-gas.  Other 
things  being  equal,  the  less  resistance  the  material 
of  the  body  offers  to  the  motion  of  the  sub-gas  the 
more  rapidly  does  the  heat  pass  through  the  body. 
The  fact  .that  the  relative  heat  conductivity  so  nearly 
agrees  with   the  relative  electric  conductivity  seems 
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to  show  that  the  sub-gas  is  the  principal  agent  in  the 
conduction  of  heat. 

The  author  hopes  his  readers  will  recognize  the 
impossibility  for  one  man  to  work  out  the  details  of 
a  subject  of  this  magnitude  correctly  and  completely 
and  put  it  within  the  limits  of  a  brief  article.  If  this 
paper  arouses  enough  interest  among  students  to 
set  some  of  them  at  work  along  this  line,  its  object 
will  have  been  accomplished. 


Chicago  Street-railway   Franchises. 

Interest  in  the  franchise-extension  in  Cliicago  now 
centers  in  the  probable  outcome  of  the  refusal  of 
the  local  transportation  committee  of  the  City  Coun- 
cil to  grant  permits  to  the  Union  Traction  Company 
to  string  trolley  wires  along  certain  cable  routes. 
The  receivers  have  now  petitioned  Judge  Grosscup 
for  an  order  on  the  city  for  the  required  permits 
and  if  he  decide  favorably  on  the  petition  the  changes 
may  be  made  at  once. 

The  plans  of  the  receivers  contemplate  not  only 
the  overhead  trolley  for  Wells,  West  Madison  and 
Division  Streets,  whereby  the  Clybourn  and  Ogden 
Avenue  cars  could  be  brought  downtown  but  the 
installation  of  two  loops  in  the  central  district,  the 
one  to  be  on  Fifth  Avenue,  Van  Buren,  Dearborn 
and  Lake  Streets  and  the  other  on  Franklin,  Adams, 
Dearborn  and  Washington  Streets.  In  the  first  loop 
the  overhead  trolley  would  be  used  and  in  the  sec- 
ond, which  is  not  yet  fully  decided  on,  the  under- 
ground trolley  would  be  put  in  as  part  of  a  perma- 
nent improvement  of  the  system.  It  is  planned  to 
carry  all  electric  cars  coming  into  the  downtown 
district  over  these  loops  instead  of  leaving  pas- 
sengers at  the  present   terminals. 

Judge  Grosscup  has  set  December  3d  as  the  date 
for  hearing  the  petition  of  the  receivers  for  permis- 
sion to  make  these  changes,  without  prejudice  to  the 
claims  of  the  city  that  they  are  illegal,  and  January 
i6th  for  the  hearing  of  the  argument  on  the  question 
whether  the  order  for  the  permits  shall  be  made 
permanent.  In  this  last  argument  the  whole  matter 
of  the  99-year  act  will  come  up,  as  the  company 
claims  the  right  to  make  the  changes  under  this 
act  and  the  city  denies  it. 

The  receivers  have  contracted  not  only  for  the  lop 
new  cars  ordered  by  Judge  Grosscup  in  his  former 
order,  but  for  a  delivery  of  about  50  a  month  which 
are  to  be  run  over  the  new  downtown  loops  they 
hope  to  establish  upon  the  authority  of  the  court. 

Pending  the  strike  nothing  has  been  done  at  this 
writing  relative  to  the  proposed  franchise  of  the 
Chicago    City   company. 


The  Crawfordsville  Situation. 

Judge  Baker  of  the  United  States  Circuit  Court 
heard  argument  at  Indianapolis  on  November  20th 
in  the  suit  of  the  Indianapolis  and  Northwestern 
Traction  Company  against  the  Consolidated  Traction 
Company  and  the  city  of  Crawfordsville,  Ind.  Judge 
Baker  sustained  the  demurrer  of  the  Consolidated 
company  and  the  city  and  held  that  the  Northwestern 
company  has  no  franchise  right  to  the  streets  of 
Crawfordsville.  He  based  his  decision  upon  the  fact 
that  the  Northwestern  did  not  submit  plans  and 
specifications  of  its  proposed  construction  for  ap- 
proval by  the  council  and  consequently  received  no 
permit  from  the  city  to  begin  work.  This  leaves  the 
Northwestern  company  without  the  right  to  enter 
Crawfordsville,  althou.gh  it  has  built  its  line  to  that 
city  and  laid  tracks  within  the  city  limits.  The  de- 
cision also  dissolves  the  injunction  against  the  Con- 
solidated company  to  enter  the  city,  which  its  officials 
sav  it  will  now  do  and  build  a  citv  svstem.  The 
officials  of  the  Northwestern  say  they  will  never 
enter  the  city  on  tracks  laid  by  the  Consolidated  com- 
pany, and  the  matter  will  again  go  to  the  council. 
The  people  are  said  to  be  generallv  in  favor  of  the 
Northwestern,  which  was  originally  given  a  fran- 
frise,  subsequently  revoked  by  the  council.  It  is 
apparent  that  the  fijrht  will  continue  for  some  time 
and  is  likely  to  involve  the  council  and  the  citizens 
in   spirited    controversy. 


Technical  Education  in  Scotland. 

At  a  recent  meeting  of  the  Glasgow  Technical  Col- 
lege Scientific  Society  Prof.  Alex.  MacLay,  B.  Sc, 
read  a  paper  on  ''The  Evolution  of  a  Technical  Col- 
lege," in  which  he  said:  ''Our  countrymen  have 
been  pioneers  in  many  lines,  but  in  regard  to  techni- 
cal education  they  have  somehow  been  complacently 
content  to  be  followers,  not  leaders,  and  even  at  fol- 
lowing, it  iTiust  be  said,  we  have  until  recent  years 
shown  no  very  great  aptitude.  As  yet  we  have  no 
examples  of  technical  colleges,  pure  and  simple,  fit 
to  be  compared  to  foreign  ones,  *  *  *  Ameri- 
cans, with  characteri.stic  energy  and  the  help  of  the 
millionaire  purses,  have  now  got  completely  in  front 
of  us,  and  we  have  the  satisfaction  of  having  the 
rear  all  to  ourselves."  Technical  education  he  de- 
fined as  the  instruction  of  the  individual  whereDy 
he  is  enabled  the  better  to  fulfill  his  function  in 
life. 


The  Lane  Cotton  Mills  of.  New  Orleans  and  the 
Fulton  Bag  and  Cotton  Mills  of  Atlanta  are  each 
in.stalling  a  number  of  5co-kilowatt  turbine  units. 
These  are  said  to  be  the  first  electric  generators 
driven  by  steam  turbines  to  be  used  in  the  textile 
mills  of  the   South. 
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American    Society    of    Mechanical     En- 
gineers. 

The  forty-eighth  annual  meeting  of  the  American 
Society  of  Mechanical  Engineers  will  be  held  in 
New  York  city,  December  i  to  4,  1903.  The  con- 
vention will  be  opened  at  9  p,  m.,  Tuesday  evening- 
m  the  society's  parlors,  No.  12  West  Thirty-first 
Street.  Mr.  James  M.  Dodge,  president  of  th- 
society  will  deliver  the  annual  address  on  "The 
Value  of  Technical  Training."  The  remainder  of  the 
evening  will  be  spent  in  a  social  manner.  The  Wed- 
nesday morning  session  will  be  held  in  the  hall  of  the 
Mendelssohn  Union,  and  will  open  with  a  business 
session,  which  will  include,  among  other  things,  the 
report  of  the  comimittee  on  the  Union  Engineering 
Building  project.  At  this  session  the  following 
papers  will  be  presented:  "Is  Anything  the  Matte'r 
with  Piece  Work,"  by  Frank  Richards ;  "M'odifyino- 
Systems  of  Management,"  by  H,  L.  Gantt :  "Slide 
Rules  for  the  Machine  Shop  as  a  Part  of  the  Taylor 
System  of  Management,"  by  C.  G.  Earth ;  "What  are. 
the  New  Machine  Tools  to  Be?"  bv  John  E.  Sweet;' 
"Suggestions  for  Shop  Construct'ion,"  by  F.  a! 
Scheffier. 

On  Wednesday  afternoon  a  visit  will  be  made  to 
the  principal  electric  power  stations  '  of  the  city, 
while  the  members  will  be  free  to  enjoy  themselves 
during  the  evening. 

The  session  of  Thursday  morning  will  be  held  at 
the  Stevens  Institute  of  Technology,  Hoboken,  N.  J., 
and  will  be  taken  up  by  the  reading  of  the  follow- 
ing papers:  "The  Bitot  Tube,"  by  W.  B'.  Gregory; 
"Method  of  Determining  Rates  and  Prices  for  Elec- 
tric Power,"  by  F.  B.  Perry ;  "Three  and  Four-wire 
Multiple-volta.ge  Systems,"  by  Louis  A.  Gillet ; 
"Test  of  a  Compound  Engine  LTsing  Superheated 
Steam,"  by  D.  S.  Jacobus;  "The  Pressure  Temper- 
ature Curve  of  Sulphurous  Anhydride  (SO,-),"  by 
E.  F.  Miller;  "Construction  and  Efficiency  of  a 
Fleming  Four-valve  Engine,"  by  Benjamin  T.  Allen. 

In  the  afternoon  a  luncheon  will  be  served  in  the 
Carnegie  Laboratory  of  Engineering  of  Stevens  In- 
stitute, while  the  evening  will  be  spent  socially  at 
a  reception  for  members  and  guests  at  Sherry's, 
Forty-fourth  Street  and   Fifth  Avenue. 

Professional  papers  will  conclude  the  meeting  on 
Friday  morning  at  the  societv's  rooms.  Following 
is  the  list:  "A  Compact  Gas  Engine,  Beam  Type," 
by  C.  H.  Morgan ;  "Standard  Unit  of  Refrigeration," 
by  J.  C.  Bertsch ;  "Series  Distilling  Apparatus  of 
High  Efficiency,"  by  W.  F.  M.  Goss :  "Air  Motors 
and  Air  Hammers,  Apparatus  and  Methods  for  Test- 
ing," by  Max  H.  Wickhdrst;  "Valve  Motion  of 
Duplex  Air  Compressor,"  by  S.  H.  Bunnell. 

Friday  afternoon  will  be  spent  in  a  visit  to  the  De 
Laval  Steam  Ttirbine  Company's  works  at  Trenton 
N.  J.^ 

Chicago  has  been  fixed  as  the  place  for  the  spring 
meeting  of  1904. 


Unique  Automobile  Train  for  Death 
Valley. 

Daily  papers  have  the  news  that  an  automobile 
service  of  unique  character  may  revolutionize  the 
methods  now  in  vogue  for  transporting  borax  from 
"Death  Valley"  in  Southern  California.  An  auto- 
mobile train,  consisting  of  an  engine  and  seven  cars, 
is  designed  to  take  the  place  and  do  the  work  of 
1,200  mules  and  240  drivers,  saving  $100,000  an- 
nually. For  its  use  a  macadam  road  100  miles  long 
is  now  being  built  over  the  shifting  sands  through 
the  Rocky  Pass  and  along  the  mountain  sides  in  the 
borax  valley.  The  engine  is  a  movable  power  plant 
for  generating  and  furnishing  electricity.  It  is  fitted 
with  two  three-cylinder  gasoline  engines  of  75  horse- 
power each,  which  will  run  up  to  300  revolutions. 
These  operate  an  loo-kilowatt  dynamo.  This  engine 
will  run  at  the  head  of  the  train  of  cars  and  by 
means  of  an  insulated  coupling  the  current  gen- 
erated by  the  dynamo  will  be  transmitted  to  the  cars, 
each  of  which  will  be  driven  by  two  motors  of  its 
own.  The  cars,  while  driven  independently,  will  be 
worked  in  train  fashion,  with  the  engine  guiding. 
The  train  is  designed  to  move  at  the  rate  of  4% 
miles  ,an  hour. 


Electrical  Companies   May  Mine  Coal. 

Plans  have  been  set  on  foot  by  the  officers  of  the 
Cincinnati  Gas  and  Electric  Company  to  purchase 
or  lease  coal  land's  in  West  Virginia  and  the  Pittsburg 
district  from  which  to  secure  a  supply  for  its  own 
works  and  the  plant  of  the  Cincinnati  Traction  Com- 
pany. Both  had  difficulty  in  securing  coal  last  year 
and  it  is  believed  that  mines  can  be  operated  at  less 
expense  than  the  coal  will  cost.  The  gas  and  elec- 
tric-light company  uses  about  200,000  tons  a  year 
and  the  traction  company  130,000  tons  a  year.  The 
Proctor  &  Gamble  Company  will  also  be  interested 
in  the  plan.  It  is  said  that  options  have  already 
been  secured  on  a  portion  of  the  lands  desired. 


The  annual  report  of  the  British  Columbia  Electric 
Railway  Company  of  Vancouver  shows  that  busi- 
ness has  largely  increased  in  all  departments.  The 
gross  receipts  show  an  increase  of  $95,717  over  the 
preceding  year. 
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DEVELOPMENT  OF  THE  TELEPHONE   FIELD. 


Telephone    News   from    the    Northwest. 

The  Stratford  (Iowa)  Telephone  Company  has 
ineorporated  with    capital   stock  of  $25,000. 

The  Black  Hawk  felephone  Company,  a  mutual 
concern,  and  a  Chicago  company  have,  both  asked 
for  telephone  franchises  at  Cedar  Falls,  Iowa.  There 
are  already  two  rival  exchanges  there,  and  the  two 
new   franchises   will   probably  be  granted. 

The  County  Telephone  and  Telegraph  Company 
and  the  Cedar  Valley  Telephone  Company,  owned 
by  Messrs.  Bicklcy  and  Bennett  of  Waterloo,  Iowa, 
has  been  sold  to  the  United  States  Telephone  and 
Telegraph  Company. 

The  City  Council  of  Helena,  Mont.,  is  considering 
the  application  of  the  Rocky  Mountain  Bell  Tele- 
phone Company  to  be  allowed  to  put  in  a  conduit- 
telephone   system. 

A  connnercial  telephone  line  will  be  built  from 
.Guthrie   Center,  Iowa,   to   Menlo. 

The  Woodbine  (Iowa)  Telephone  Company  has 
increased  its  capital  stock  from  $25,000  to  $50,000. 

Two  telephone  companies  have  been  formed  at 
Albert  City,  Iowa.  One  is  the  Swede  Southern  Tele- 
phone Company  and  the  other  the  German  Telephone 
Company. 

The  People's  Mutual  Telephone  Company  has  de- 
cided to  build  a  line  from  Woodward.  Iowa,  to 
Ogden. 

The  Hawarden  Telephone  Company  has  been  voted 
a  franchise  for  a  telephone  system  at  Sioux  Center, 
Iowa. 

The  Ellington  Telephone  Company  has  been  formed 
and  will  build  a  rural  line  centering  at  Miller,  Iowa. 

The  United  States  Telegraph  and  Telephone  Com- 
pany will  do  away  Avith  its  East  Side  exchange  at 
Vvaterloo,   Iowa,   and  operate  only  its   central   office. 

Citizens  of  Riverton,  Iowa,  propose  to  either  buy 
the  present  system  at  that  village  or  else  build  a 
new  one.  as  the  present  service  is  said  to  be  far 
from  satisfactory. 

The  Farmers'  Mutual  Telephone  Company  of 
Voorhies,  Iowa,  has  incorporated.  James  Conry  of 
Hudson  is  president  and  J.  H.  Dunn  of  Voorhies 
secretary  and  treasurer. 

The  Red  River  Telephone  Company  of  Moorhead. 
Minn.,  has  been  incorporated  with  $50,000  capital 
stock.  P.  H.  Lamb,  L.  H.  Baker  and  Leslie  Welter 
are  the   incorporators. 

The  Central  Wisconsin  Telephone  Company  has 
been  granted  a  franchise  at  Fairchild.  Wis.,  for  a 
local    exchange. 

An  automatic  telephone  exchange  is  about  com- 
pleted at  New  Salem,   N.   D. 

The  Fergus  Telephone  Company  started  the  con- 
struction of  a  local  exchange  at  Rothsay,  Minn., 
but  was  stopped  by  the  Village  Council.  The  com- 
pany refuses  to  build  country  lines  to  M'anston  and 
Stod,  and  the  citizens  refuse  to  allows  an  exchange 
without  the  country  connections.  A  meeting  was 
called,  but  neither  side  would  yield. 

The  Maple  Leaf  Telephone  Company  is  rebuilding 
its   lines   in   Mora,  M'inn. 

Work  has  been  started  at  Towner,  N.  D.,  for  the 
construction  of  a  telephone  exchange. 

The  Supreme  Court  of  South  Dakota  holds  that 
a  Telephone  company  may  set  poles  in  the  parkway 
adjoining  the  street.  The  Citizens'  Telephone  Com- 
pany of  Siou.x  Falls  sought  to  set  a  pole  in  the  park- 
way in  front  of  a  citizen's  residence  and  he  ob- 
jected, cutting  down  the  pole,  and  seeking  an  in- 
junction. He  claimed  that  the  compan}'  should  be- 
gin condemnation  proceedings  and  pay  damages  be- 
fore proceeding.  The  lower  court  held  for  the 
company  and  the   upper  court  sustains  the  decision. 

The  local  telephone  exchange  at  Hallock,  Minn., 
has   been   connected   with   the   long-distance   lines. 

The  local  paper  at  Akelev,  Minn.,  urges  the  forma 
tion  of  a  company  to  install  a  local  exchange. 

The  report  of  the  state  auditor  of  South  Dakota 
shows  a  marked  increase  in  telephone  companies. 
Last  year  there  were  47,  with  3.170  miles  of  line,  and 
this  year  there  are  73  companies,  with  4,606  miles 
of  line.  The  valuation  is  increased  from  $244,830 
to   $337,345. 

The  Wayland  (Iowa)  Telephone  Company  has 
increased  its  capital   stock  to  $i2.cco. 

The  Iowa  Telephone  Company  has  reliuilt  its  line 
from  Postville,  Iowa,  to  \'Vaukon. 

E.  C.  Ball  has  sold  his  interests  in  the  West 
Branch  dowa)  Telephone  Company  to  J.  S.  Fawcett 
and   C.   H.   Fairall.  R. 


Ohio  Telephone  Notes, 

The  Lorain  City  Council  has  passed  an  ordinance 
granting  a  franchise  to  the  Ohio  Telephone  and  Tel- 
egraph Company.  A  petition  was  filed,  signed  by  400 
business  men,  protesting  against  the  passage  of  the 
nrdinance.  It  is  asserted  that  this  company  is  a 
"wedge"  by  which  the  Bell  people  hope  to  get  a  foot- 
liold   in  Lorain. 

The  Broclc\-ille  Telephone  Company  has  increased 
its  capital  from  $6,000  to  $15,000.  J.  C.  Snider  is 
president. 

Mansfield  capitalists  now  own  all  of  the  stock  of 
I  lie  Mansfield  Telephone  Company.  When  the  plant 
was  put  in.  the  Federal  Telephone  Comi>any  put  in  QO 
per  cent,  of  the  required  capital  and  Mansfield  busi- 
riess  men  put  in  10  per  cent.  S.  N.  Ford,  president ; 
M.  D.  Ward,  secretary  and  Directors  Lewis  Brucker, 
I!.  J.  Balict  and  S.  E.  Ward  of  the  Mansfield  Telc- 
plione  Company  were  in  Cleveland  recently  negotiat- 


ing with  stockholders  and  secured  the  entire  stock 
for  Mansfield  capitalists. 

The  City  and  Suburban  Telegraph  Association  of 
Cincinnati,  has  sensibly  changed  its  name  to  the 
Cincinnati  and  Suburban  Bell  Telephone  Company. 
John  Kilgour  is  president. 

The  Independent  Telephone  Company,  Llrbana, 
will  greatly  enlarge  its  switchboard  capacity  and 
make  many  other  important  improvements. 

The  recently  (incorporated  Crooksville  Telephone 
Company  has  elected  its  directors,  and  they  have 
elected  the  following-named  officers:  President  and 
general  manager,  J.  B.  Rhodes  ;  vice-president,  H.  A. 
iSkidmore ;  secretary,  William  Harris ;  treasurer, 
J.  L.  Bennett. 

J.  B.  Rhodes,  J.  C.  Moore,  Thomas  F.  Wilson,  W. 
Harris  and  S.  M.  Winn  are  the  incorporators  of  the 
new  Zanesville  Telephone  Company,  with  capital, 
$10,000. 

The  Cuyahoga  Telephone  Company  expects  to  re- 
ceive the  new  switchboard  from  the  Kellogg  people 
this  week.  The  new  board  is  of  exceptional  size. 
A  large  force  of  men  will  come  from  Chicago  to  in- 
stall the  plant,  and  another  large  force  of  local  men 
will  install  telephones  and  string  wires.  H. 


Indiana  Telephone  Items. 

The  Mitchell  Telephone  Company  has  filed  arti- 
cles of  incorporation  with  the  secretary  of  state. 
The  capital  stock  is  placed  at  $30,000.  The  new  com- 
pany proposes  to  operate  within  the  counties  of 
Lawrence,  M'artin  and  Orange.  The  principal  ex- 
change and  company  offices  will  be  at  Mitchell. 
L.  W.  Spencer,  William  M'cKeane,  A.  H.  Hostetter, 
C.  W.  Coleman  and  William  Raney  are  the  incor- 
porators. 

The  Cumberland  Telephone  Company  (Bell),  op- 
erating in  Southern  Indiana,  has  reduced  its  rates 
for  residences  with  individual  metallic  circuit  with 
long-distance  eciuipnient  from  $3  to  $2.50  a  month  ; 
service  on  two-party-line  equipment  is  $2  a  month. 

The  Tipton  Telephone  Company,  a  pioneer  Inde- 
pendent system,  says  that  it  has  spread  out  over 
the  entire  county,  connecting  every  village  and  a 
large  number  of  farmers.  The  company  for  an 
e-xtra  charge  of  $3  for  residences  and  $6  for  business 
houses  gives  its  patrons  what  is  known  as  a  'county 
right,"  and  the  plan  is  popular.  The  county-right 
patrons  can  talk  to  anyone  in  the  county  of  Tipton. 

One  of  the  principal  questions  discussed  by  the 
delegates  to  the  Municipal  League  convention  held 
in  Terre  Haute  last  week  was  the  power  to  compel 
telephone  companies  to  bury  their  wires  in  the  ab- 
sence of  a  provision  in  the  franchise  requiring  the 
same.  The  consensus  of  opinion  prevailed  that 
companies  could  be  compelled  to  bury  their  wires 
in  cities  whether  it  is  provided  in  the  franchise 
or  not. 

Steps  have  been  taken  in  the  city  of  Lasantville 
to  rival  the  Bell  telephone  .system  by  installing  an 
Independent  system.     A  lively  fight  is  anticipated. 

Ex-Mayor  Bookwalter  of  Indianapolis,  who  is 
now  giving  some  assistance  to  a  telephone  company, 
says  his  experience  as  mayor  teaches  him  that  the 
services  of  a  telephone  company  ought  to  be  cen- 
tralized for  the  people  to  get  the  best  benefit  from  it. 
A  half  dozen  telephone  companies  in  one  town 
would  be  as  bad  as  any  other  epidemic.  One  good 
service  through  which  you  can  call  up  all  creation 
from  your  telephone  is  preferable  to  a  dual  system. 
The  annoyance  and  expense  of  a  dual  system  are  not 
compensated  for  by  competitive  low  charges.  But 
if  the  system  in  vogue  is  non-progressive  and  its 
lines  are  covering  limited  territory,  a  city  stands 
in  its  own  light  in  refusing  to  open  its  door  to  the 
more  progressive  and  widely  spread  system.  Cin- 
cinnati and  Evansville  wholesale  houses  are  losing 
trade  every  day  to  Indianapolis  because  the  Inde- 
pendent telephone  system  of  the  latter  city  reaches 
into  territory  that  rightfully  belongs  to  the  former 
cities.  F. 


NE'W  COMPANIES. 

.A.  telephone  and  telegraph  system  is  proposed  by 
the  Gibson  Home  Telephone  Company  of  Gibson 
City,  III.  The  company  was  recently  incorporated 
by  A.  L.  Phillips,  B.  G.  Schlosser  and  H.  A.  Hall 
and   is   capitalized  at  $25,000. 

A  joint  stock  company  has  been  formed  with  a 
capital  stock  of  $75,000  to  equip  and  operate  a  tele- 
idione  service  connecting  Kamloops,  Grand  Prairie. 
Annstrong  and  Vernon,  B.  C.  The  mayor  of  Grand 
Prairie  is  interested. 

The  Canadian  Telephone  and  Telegraph  Company, 
incorporated  under  a  charter  from  Dominion  Par- 
liament, has  been  organized  at  Ottawa.  The  charter 
calls  for  the  subscription  of  $100,000  stock  and  the 
deposit  with  the  government  of  $25,000  cash.  The 
headquarters  of  the  company  will  be  at  Ottawa.  The 
company  is  empowered  to  operate  in  all  parts  of 
Canada.  The  total  capital  is  authorized  at  $1,000,- 
000.  This  company  may  be  an  aggressive  competi- 
tor wilh  the  Bell  Telephone  Company.  The  direc- 
tors elected  are:  Charles  Robinson  of  Scranton, 
Pa. ;  Robert  Bickerdikt,  M.  P.,  of  Montreal :  F.  J. 
Slegmaler  of  Wilkesbarre ;  W.  McCrearv,  M.  P., 
of  Wimiineg.  M'an. :  George  Fowler,  M.  P.,  Sussex. 
N.  B. ;  Frank  J.  Leonard  of  New  York:  J.  R. 
^leai-s  of  Scranton  and  J,  T.  C.  Thompson  of 
Ottawa,  Ont. 


TELEPHONE  MEN, 

Charles  F.  Cutler  of  Albany,  N.  Y.,  has  been 
elected  a  director  and  president  of  the  Hudson  River 
Telephone  Company,  James  H.  Manning,  who  has 
filled  the  office  of  president  for  a  number  of  years, 
retiring.  Mr.  Cutler  is  president  of  the  New  York 
Telephone  Company,  the  New  York  and  New  Jersey 
Telephone  Company,  and  the  New  York  and  Penn- 
sylvania Telephone  Company. 

The  board  of  directors  of  the  Union  Telephone 
Company  of  Alma,  Mich.,  at  a  recent  meeting 
accepted  the  resignation  of  J.  H.  Fildew  as  manager 
and  secretary  of  the  company,  to  take  effect  January 
1st.  The  position  was  then  tendered  to  W.  H.  Mel- 
cher  of  Saginaw.  Mr.  Fildew  went  to  Alma  from 
St.  Johns  two  years  ago  to  accept  his  position  with 
the  Union  Telephone  Comipany,  which  has  grown 
largely  under  his  management.  Mr.  M'elcher  has 
been  manager  for  the  Michigan  (Bell)  company  at 
Saginaw. 

O.  Morsman,  who  has  been  engaged  in  the  tele- 
phone business  for  the  last  nine  years  and  who  has 
been  identified  with  the  Missouri  Bell  Telephone 
Company  for  the  last  year,  has  resigned  his  position 
with  that  company  to  accept  the  position  of  general 
superintendent  of  the  Independent  Consolidated  Tele- 
phone Company  of  Wisconsin.  Mr.  Morsman  is  well 
known  in  Michigan  and  Ohio,  where  he  formerly 
had  a  position  with  the  United  States  Telephone 
and  Telegraph  Company.  His  Wisconsin  headquar- 
ters for  the  present  will  be  at  Dodgeville.  He  will 
have  entire  charge  of  the  construction  work  and 
supervision  of  the  operation  of  the  system  controlled 
by  the  Independent  Consolidated  Telephone  Com- 
pany. 


GENERAL  TELEPHONE  NEWS. 

A  franchise  has  been  granted  to  J.  H.  McConnell 
for  the  construction  of  a  telephone  system  at  Green- 
wood,  Ark. 

The  fire  and  police  commissioners  of  San  Jose, 
Cal.,  have  under  consideration  the  installation  of  a 
police-telephone  system  in  that  city. 

The  Rocky  Mountain  Bell  Teleohone  Company  is 
to  make  a  numbers  of  extensions  on  its  lines  in  the 
Big  Hole  Basin,  near  Butte,  M'ont. 

The  City  Council  of  San  Diego,  Cal.,  has  granted 
a  franchise  to  the  Home  Telephone  Company  to  in- 
stall and  maintain  a  telephone  system  in  San  Diego. 
The  franchise  is  for  30  years,  the  company  agreeing 
to  expend  $I2,OCO  on  the  plant  within  two  years. 

The  main  line  of  the  Home  Telephone  Company, 
which  is  to  run  between  Los  Angeles  and  San  Ber- 
nardino, has  been  constructed  from  Los  Angeles  as 
far  as  Ontario.  Arthur  Wright,  attorney  for  the 
company,  states  that  a  local  system  is  to  be  put  in 
at  Ontario. 

The  Missouri  and  Kansas  Telephone  Company  is 
rebuilding  its  exchange  at  Arkansas  City,  Kan.  Over 
15.000  feet  of  cable  is  being  strung  and  the  latest 
improved  instruments  will  be  installed.  The  com- 
pany is  also  stringing  a  new  toll  line  from  Arkansas 
City   to   Maple    City,  via    Silverdale. 

The  M'edicine  Lodge  (Kan.)  Telephone  Company's 
automatic  exchange  was  destroyed  by  fire  recently. 
The  central  office  was  entirely  destroyed,  severing 
all  of  the  connections  and  leaving  all  the  subscribers 
without  service.  The  company's  new  toll  line  had 
just  been  completed  to  Coats  and  Coldwater. 

A  new  telephone  exchange  is  soon  to  be  installed 
in  Dunlap.  111.  Charles  D.  Threshie,  president  of 
the  Dunlap  Bank,  Dr.  Walter  Allen.  Dr.  Oscar  Allen 
and  M'essrs.  Holmes  and  Ashbaugh  are  among  the 
promoters.  The  new  company  will  make  the  con- 
necting link  between  Peoria.  Elmwood,  Princeville 
and    Chillicothe. 

Considerable  interest  is  manifested  in  the  coming 
annual  meeting  of  the  Interstate  Independent  Tele- 
phone Association  in  Chicago  on  December  8th  to 
loth.  An  enthusiastic  gatherin.g  is  anticipated.  The 
banquet  and  music  by  an  orchestra  will  be  special 
features  of  the  entertainment  arrangement.  The  pro- 
gramme, which  has  been  sent  out  by  Secretary  Cole- 
man, contains  an  excellent  list  of  papers  on  practical 
subjects   by    well-known    men. 


MANUFACTURERS   AND    DEALERS. 

The  Electric  Appliance  Company  of  Chicago  is 
sending  out  samples  of  "O.  K."  Duplex  telephone 
wire.  The  company  claims  for  it  cheapness  and 
superior  qualities  for  inside  telephone  wiring.  This 
wire  is  made  in  three  colors — brown,  maroon  and 
black.     Samples    are    sent    on    application. 

The  Automatic  Electric  Company  of  Chicago  has 
received  an  order  from  Bills  Brothers  for  the  com- 
plete equipment  of  an  automatic  exchange  of  2.000 
stations  (initial  installation)  for  Sioux  City,  la.  The 
exchange  will  have  an  ultimate  capacitv  of  10.000 
stations.  In  order  to  show  to  the  public  the  high 
esteem  with  which  the  automatic  service  is  held,  the 
company  has  just  issued  a  small  pamphlet  containing 
over  a  hundred  testimonials  of  telephone  users  in 
Dayton,  0..  as  to  the  efficiency  of  the  new  automatic 
exchange  there. 
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The  Work  of  the  Signal  Corps  at  Home 

and  Abroad. 

Part  II. 

Ix    THE    PHlLIrrlNE    ISLANDS. 

Tile  very  important  Signal  Corps  duties  in  the 
Division  of  the  Philippines  have  been  conducted 
ihronghont  the  year  by  Major  William  A.  Glassford. 
At  the  commencing  of  the  year  the  Signal  Corps 
telegraph  system  aggregated  6.4,14  miles,  of  which 
i.J-'6  was  submarine  cable.  The  length  of  the  lines 
under  military-  control  has  .been  reduced  b}'  transfer 
to  the  civil  government  and  by  abandonment,  so  that 
on  June  30,  1903.  the  aggregate  length  of  the  military 
system  was  4,206.7  miles,  of  which  1,269  miles  was 
submarine  cable. 

The'  whole  system  has  rendered  possible  an  ef- 
fective executive  control  not  only  for  the  army,  but 
for  the  civil  government,  from  the  north  coast  of 
Luzon,  southward,  to  the  island  of  Siassi;  within 
60  miles  of  Borneo.  The  16  largest  and  most  im- 
portant islands  of  the  archipelago  are  connected  by 
cable. 

The  line  extensions  have  been  limited  to  military 
necessities  as  far  as  the  army  is  concerned,  but  on 
the  request  and  at  the  expense  of  the  ci^il  govern- 
ment, cables  have  been  laid  extending  from  Marin- 
duque  through  Romblom  to  Masbate,  and  from 
Panay  to  Palawan. 

Owing  to  the  great  energy  displayed  by  sergeants 
of  the  Signal  Corps  in  charge  of  repair  sections,  the 
land  lines  have  been  operated  almost  uninterruptedly 
during  the  entire  year.  There  have  been  onlv  15 
cases  of  malicious  interruptions,  and  but  one  native 
repairman  has  been  killed,  although  several  others 
have   been   maltreated. 

On  the  island  of  Luzon  alone  there  were  handled 
2,162,435  telegrams.  Of  these,  50.S  per  cent,  per- 
tained to  the  official  business  of  the  War  Depart- 
ment :  3.2  to  official  business  of  other  departments 
of  the  United  States :  25.5  to  the  official  business 
of  the  civil  government  of  the  Philippine  Islands, 
while  20.5  were  paid  commercial  messages. 

Local  telephone  systems  for  military  purposes  have 
been  constructed  in  Captain  Saltzman's  department, 
at  Malabang,  Cottabato,  and  lligan:  and  at  Paragua 
there  has  also  been  built  a  line  of  13  miles,  to  con- 
nect  Punta  Separacion  with  Alfonso  XIII. 

Lieutenant  'M.  K.  Cunningham.  Signal  Corps,  in 
reporting  on  the  telegraphic  and  telephonic  systems 
operated  by  the  Signal  Corps  in  the  city  of  Manila, 
states  that  the  aggregate  on  the  single-conductor 
basis  is  215  miles  in  length.  In  connection  with  the 
central  and  two  sub-central  telephone  exchanges  there 
are  operated  271  telephones.  During  the  year  there 
were  262,720  calls,  while  the  service  is  unusually  effi- 
cient, as  shown  by  the  fact  that  the  "trouble"  calls 
averaged    less    than   five    daily. 

-After  consultation  with  the  Hon.  William  H.  Taft, 
governor  of  the  Philippine  Archipelago,  and  the 
commanding  general.  Division  of  the  Philippines,  the 
gradual  transfer  of  the  telegraph  lines  from  the  con- 
trol of  the  army  to  the  civil  government  was  initiated. 

Lender  Captain  W'allace's  supervision  marked  prog- 
ress has  been  made  in  providing  a  body  of  trained 
natives  for  duty  as  telephone  and  telegraph  oper- 
ators. While  it  has  been  necessary  to  employ  many 
.\merican  operators,  generally  discharged  men  of 
the  Signal  Corps,  yet  the  latest  advices  from  Manila 
indicate  that  within  the  next  year  or  two  there  will 
be  available  quite  a  force  of  Filipino  operators,  ca- 
pable of  handling  a  telegraph  business  of  moderate 
volume.  The  entire  amount  of  land  lines  and  cables 
operated  by  the  Philippine  constabulary  at  this  date 
must   considerably   exceed  2,000  miles   in   length. 

Statistics  compiled  last  spring  show  that  out  of 
the  i,3CO  men  sent  to  the  Philippine  Islands  for  the 
Signal  Corps  only  15,  or  but  one  out  of  100,  had 
been  permitted  to  return  to  the  United  States  for 
that  change  of  duty  which  is  recognized  as  one  of 
the  privileges  due  a  faithful  American  soldier.  Len- 
der these  condition.s.  it  is  not  astonishing  that  re- 
enlistments  are  rare,  and  that  a  despondent  feeling 
has  come  over  the  enlisted  men,  due  to  the  realiza- 
tion that  they  can  escape  service  in  the  islands  only 
by  quitting  the  army. 

It  is  recognized  that  this  condition  of  affairs  is 
due  to  military  necessities,  and  that  the  Signal  Corps 
of  the  army  should  perform  its  duties,  however  ex- 
acting, as  should  every  .-Kmerican  soldier.  Relief  is 
possible  only  by  an  increase  in  the  number  of  the 
enlisted  men  of  the  .'service.  Of  the  810  men  now 
authorized  by  law,  54  per  cent,  are  on  duty  in  the 
Philippines  and  21  per  cent,  in  Alaska,  leaving  only 
25  per  cent,  to  replace  those  on  foreign  service.  If 
the  enlisted  forces  were  increased  to  1.200  men,  as 
elsewhere  recommended,  it  would  be  possible  to  re- 
duce foreign  service  in  the  Signal  Corps  to  one 
year  in  two,  or,  perhaps,  a  little  later,  to  one  year 
in  three.  This  certainly  should  be  granted  the  Signal 
Corps,  in  view  of  the  fact  that  the  army  at  large 
now  requires  but  one  year's  service  in  four  in  for- 
eign  stations. 

In  addition  to  unduly  prolonged  foreign  service. 
under  conditions  above  stated,  the  men  have  the 
feeling  that  thev  are  underpaid  for  the  important 
technical  work  done  by  them,  an  opinion  re-enforced 
by  the  fact  that  enlisted  men.  drawing  from  $17  to 
$,30  per  month,  work  often  side  by  side  with  civilians 
drawing  $ico  to  S'25  for  exactly  the  same  duties. 

Despite  these  adverse  and  discouraging  conditions, 
the  enlisted  men  of  the  Signal  Corps,  frequently  iso- 
lated at  remote  and  unsanitary  places,  have  adhered 
to  the  high  standard  of  previous  years  and  performed 
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ih-^ir  arduous  duties,  frequently  covering  from  12 
to  14  hours  per  day,  with  cheerfulness,  loyalty  and 
efficieiicy. 

SUBM,\RINE-C.\BLE     RESERVE 

In  view  of  the  fact  that  in  si-x  months'  time  there 
could  not  be  secured  from  cable  manufacturers  of 
the  United  States  one-sixth  of  the  cable  necessary 
for  use  in  time  of  peace,  the  chief  signal  officer  of 
the  army  deems  it  most  important  to  point  out  this 
fact  for  the  information  of  the  secretary  of  war  and 
of  Congress.  .At  a  seasonable  time  the  question  of 
a  special  estimate  for  suitable  reserve  of  submarine 
cables  for  war  purposes  Avill  be  brought  to  the  atten- 
tion of  the  secretary  of  war. 

Automobiles. 

In  view  of  the  prospective  value  of  auto-propelled 
vehicles  to  telegraph  and  balloon  trains,  the  chief 
signal  officer  of  the  army  has  continued  experiments 
with  automobiles.  The  Signal  Corps'  experiences 
have  demonstrated  the  practicability  of  self-propelled 
vehicles  for  such  military  purposes.  While  the  good 
points  of  electric  and  steam  vehicles  are  thoroughly 
recognized,  yet  the  internal-combustion  type,  using 
kerosene  or  other  oil,  seems  preferable  for  war  pur- 
poses. This  type  has  especially  valuable  features 
from  a  military  standpoint  in  its  small  fuel  and 
water  consumption,  essential  qualities  to  any  army 
in  the  field.  It  may  be  added  that  experiments  in 
foreign  services  confirm  the  experience  of  the  Signal 
Corps  as  to  the  advisability  of  using  auto-propelled 
vehicles  for  special  military  purposes. 

Wireless  Telegraphy. 

The  system  of  wireless  telegraphy  devised  by  the 
Signal  Corps  of  the  Army  in  1899  has  been  improved 
in  details,  but  its  range  of  operation  is  limited.  It 
was  deemed  advisable  to  stop  experimental  work 
along  these  lines  pending  the  development  of  this 
science  by  experts  in  civil  life. 

In  1901,  however,  it  became  a  matter  of  pi'actical 
importance  to  the  Signal  Corps  to  establish  wireless 
telegraphy  over  extended  distances.  A  contract  was 
made  looking  to  the  establishment  of  the  wireless 
telegraph  by  the  Fessenden  system  across  Norton 
Sound,  from  Nome  (Fort  Davis)  -to  St.  Michael, 
about  no  miles.  The  contractors  failed,  however, 
to  make  the  installation  and  the  contract  was  re- 
voked. 

Another  contract  was  made  with  the  American 
Marconi  Wireless  Telegraph  Company  to  establish 
wireless  communication  between  two  points  in  the 
Tanana  Valley,  where  great  difficulties  were  expected 
in  constructing  an  ordinary  telegraph  line  and  in 
maintaining  it  satisfactorily,  the  contract  looking  to 
the  connecting  of  two  points  about  164  miles  apart 
with  an  intermediate  station,  should  the  Marconi 
company  so  decide.  It  was  hoped  that  this  installa- 
tion would  be  made  by  October,  igo2,  but  the  con- 
tractors were  not  able  to  install  the  system  last 
year.  They  were  at  work  "during  the  summer  of 
1903,  but  to  this  date  no  success  has  been  reported. 
It  has,  therefore,  been  necessary  for  the  chief  signal 
officer  of  the  army  to  direct  the  efficient  maintenance 
of  the  land  lines  in  the  lower  valley  of  the  Tanana, 
such  action  being  imperatively  necessary  in  view  of 
the  failure  to  make  wireless  installations  in  a  rea- 
sonable time. 

As  was  stated  in  the  last  annual  report,  the  De 
Forest  system  of  wireless  telegraphy  was  utilized 
during  the  army  and  navy  maneuvers  on  Long  Is- 
land Sound.  This  year  the  same  system  has  be^n 
used  to  replace  a  broken  cable  in  New  York  Harbor, 
between  Forts  Wadsworth  and  Hancock,  and  it  has 
worked  most  satisfactorily  over  this  distance  of  12 
miles.  In  this  system  a  motor-dynamo  of  one-kilo- 
watt capacity,  driven  by  the  power  of  the  post  plant 
at  no  volts,  produces  an  alternating  current  of  500 
volts  at  60  cycles.  This  runs  through  a  two-kilowatt 
transformer,  which  steps  up  the  voltage  to  25.000 
across  the  spark  gap.  Messages  are  received  by  the 
telephone  and  De  Forest  responder. 

In  view  of  the  failure  of  the  contractor  to  install 
the  wireless  system  across  Norton  Sound,  and  in 
order  to  meet  the  desire  of  the  commanding  general. 
Department  of  the  Columbia,  for  telegraphic  com- 
munication with  Fort  Davis,  the  Signal  Corps  has 
taken  up  this  problem  and  is  now  engaged  in  an 
effort  to  install  a  system  that  shall  work  from  St. 
Michael  to  Safety  Harbor,  near  Nome.  Alaska,  a 
distance  of  about  105  miles.  Experimental  work  with 
separate  and  composite  systems,  is  being  carried  on 
in  Long  Island  Sound  by  Captain  L.  D.  Wildman, 
Signal  Corps,  with  a  view  to  eventually  working 
between  Fort  Schuyler  and  Fort  H.  G.  Wright,  a 
distance  of  105  miles,  and  of  which  about  10  miles 
are  lowland.  For  this  purpose  masis  T40  feet  high 
have  been  constructed,  and  Captain  Wildman  now 
awaits  special  motor-dynamos  and  transformers  to 
be  completed  in  order  to  make  final  tests. 

Meanwhile  installation  of  masts  and  antenna3  are 
now  being  made  at  Safety  Harbor  and  St.  Michael, 
so  that  whatever  system  proves  satisfactory  in  Long 
Island  Sound  can  be  utilized  in  Alaska  in  1904  by 
the  transfer  thereto  of  suitable  sending  and  receiv- 
ing apparatus,  .At  both  St.  Michael  and  Safely  Har- 
bor the  permanent  plants  are  now  in  process  of  trans- 
portation and  erection.  There  are  to  be  at  each 
station  two  triple  masts  200  feet  high,  between  which 
are  to  be'  suspended  fan-shaped  antennae,  consisting 
of  125  copper  wires  one  foot  apart.  The  motor 
power  is  to  consist  of  a  five-horsepower  gasoline 
engine  and  a  three-kilowatt  motor  dynamo,  60-cycle 
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alternator.  At  one  station  will  be  a  transformer 
stepping  up  from  500  to  20,000  volts,  and  at  the  other 
stepping  up  from  500  to  25,000.  The  large  Muirhead 
receivers,  which  now  seem  to  be  the  best  available 
type,  are  to  be  utilized  in  this  work  unless  meantime 
other  experiments  produce  something  superior. 

International  'Wireless  Conference. 

On  the  recommendation  of  the  secretary  of  war 
and  by  appointment  from  the  secretary  of  state  the 
chief  signal  officer  of  the  army  attended  the  prelim- 
inary international  conference  for  the  regulation  of 
wireless  telegraphy,  which  was  held  at  Berlin,  Ger- 
many, from  August  4  to  15,  1903.  The  proceedings 
ofjhis  conference  have  formed  the  subject  of  special 
reports  by  the  chief  signal  officer  of  the  army,  both 
to  the  secretary  of  war  and  the  secretary  of  state. 

It  general  it  may  be  stated  that  the  regulations 
proposed  view  wireless  telegraphy  as  simply  a  contin- 
uation of  ordinary  telegraphy.  Under  the  decisions 
of  the  Supreme  Court  of  the  United  States  telegraph 
companies  are  common  carriers,  and  the  regulations 
suggested  look  to  the  application  of  the  same  rules 
of  duty  and  liability  to  wireless  telegraph  companies 
which  now  apply  to  ordinary  telegraph  and  cable 
companies.  These  views  are  believed  to  be  in  har- 
mony with  the  temper  of  American  thought  and  with 
the  trend  of  .American  legislation. 

International  Telegraph   Conference. 

Although  the  United  States  is  not  an  adhering 
party  to  the  International  Telegraph  Union,  yet  the 
government  of  Great  Britain  invited  this  country 
to  be  represented  at  the  International  Telegraph 
Conference  held  in  London  from  May  27  to  July  3, 
1903.  On  the  recommendation  of  the  secretary  of 
war  and  by  the  appointment  of  the  secretary  of  state, 
the  chief  signal  officer  of  the  army  represented  alone 
the  interests  of  the  United  States. 

The  cause  which  decided  the  United  States  to  be 
represented  at  this  convention  was  the  alarm  felt 
by  the  commercial  and  industrial  interests  of  this 
country  regarding  the  proposed  enforcement  of  an 
official  vocabulary  on  the  world  at  large.  It  was 
proposed  and  urged  at  the  conference  that  this  vo- 
cabulary, consisting  of  about  400,000  words,  should 
be  the  source  whence  all  code  words  should  be 
drawn.  If  this  vocabulary  had  been  adopted  it 
would  have  necessitated  the  reconstruction  of  prac- 
tically every  private  telegraph  code  in  the  United 
States,  and  would  have  involved  not  only  large  sums 
of  money  to  reconstruct  the  codes,  but  would  have 
very  seriously  interfered  with  the  transaction  of 
business  by  cable  in   other  countries. 

Most  fortunately  the  existent  relations  between 
the  leading  cable  companies  of  the  world  and  the 
Signal  Corps  of  the  army  were  so  harmonious  that 
the  representatives  of  these  corporations,  who  were 
present  without  a  vote,  co-operated  as  fully  as  was 
possible  with  the  opinions  set  forth  formally  by  the 
chief  signal  officer  of  the  army  in  his  memoir  to 
the  convention  at  large  on  this  subject. 

No  opportunities  were  lost  to  determine  the  atti- 
tude of  the  official  delegates  from  the  various  coun- 
tries and  to  urge  on  them  the  inadvi.sability  of  an 
obligatory  vocabulary.  The  representatives  of  the 
government  of  Great  Britain  were  heartily  in  accord 
with  the  American  issues,  and  to  the  assiduity  and 
ability  of  the  British  delegation  are  largely  due  the 
successful   issues  of    the  convention. 

Not  only  was  the  obligatory  vocabulary  with- 
drawn, but  the  regulations  regarding  cipher  mes- 
sages and  code  words  have  been  extended  to  such  a 
point  as  to  meet,  it  is  believed,  any  and  all  demands 
of  American  interests.  The  results  could  not  possi- 
bly have  been  more  successful.  It  is  most  strongly 
urged  that  steps  be  taken  by  the  United  States  to 
adhere  to  the  International  Telegraph  Union. 
.American  interests  may  be  threatened  in  future  con- 
ventions, and  without  a  vote  the  time  may  come 
when  results  detrimental  to  this  country  may  ensue 
unless   the  United   States   participates   therein. 

Fire-control  System  for  Seacoast  Artillery. 

While  the  chief  signal  officer  of  the  army  in  con- 
sidering fire-control  matters  has  consistently 
sought  the  advice  of  the  expert  electricians  among 
the  officers  of  the  Signal  Corps,  yet  the  burden  of 
the  work  has  fallen  upon  Captain  Edgar  Russel, 
assistant  in  charge  of  the  electrical  division  of  the 
office.  His  ripe  experience  of  seven  years  as  an 
officer  of  artillery,  supplemented  by  three  years' 
experience  in  the  Philippines,  make  him  especially 
competent  to  apply  his  knowledge  of  electricity  to 
novel  and  important  operations.  Captain  Russel 
formulates  specifications,  makes  the  official  tests, 
and  prepares  the  instructions  for  the  use  of  the 
various  instruments  and  material,  of  which  the  most 
important  are  the  armored  cables,  master  clocks, 
service  telephones,  and  telautographs. 

The  electrical  installation  of  the  coast  defenses 
of  the  LTnited  States  will  cost  eventually  in  the  neigh- 
borhood of  $2,000,000.  and  in  time  its  minimum 
annual  maintenance  must  cost  at  the  very  least 
$200,000,  figuring  the  deterioration  of  the  electrical 
plant  at  10  per  cent.  Telautographs,  master  clocks, 
special  telephones,  switches,  and  batteries  are  cer- 
tain to  deteriorate  very  rapidly  unless  properly  cared 
for.  The  proper  supervision  of  these  expensive  and 
elaborate  electrical  plants  will  prevent  what  other- 
wise will  be  an  enormous  waste  in  the  years  to  come. 
•At  present  the  Signal  Corps  of  the  army  has  no  part 
in   the   supervision    or   inspection    of   these   installs- 
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tions,    which   become   part    of   the    artillery   pant   as 
soon  as  installed  and  turned  over  m  good  order. 

This  report  elsewhere  demonstrates  the  economy 
and  efficiency  of  the  Signal,  Corps  m  '*=  /lectnca 
work  in  the  Philippines.  It  is  believed  that  a  slight 
extension  of  Its  enlisted  force  won  d  enable  the 
sT»T,al  Corps  to  perform  the  entire  electrical  work, 
in  connection  with  the  coast  defenses,  more  econ- 
omically than  could  be  done  in  any  other  way.      , 

I  is  a  question  between  doing  this  work  economic- 
ally by  enlisted  men  and  lieutenants,  or  by  a  host  of 
high-priced  civilians.  Despite  its  unusually  broad 
fiefd  of  electrical  work,  the  Signal  Corps  of  the  army 
has  now  in  its  employ  only  four  "vdians  drawing  a 
lar-er  salary  than  $1,800  a  year.  Careful  train- 
ing: as  well  as  practical  work  have  brou..ht^  many 
of  the  first-class  sergeants  of  the  Signal  C<"-p»  to  a 
high  electrical  standard,  considered  from  the  stand- 
point of  practicality. 

Army   .'\nd  Navy   IVUneuvers. 

The  chief  signal  officer  of  the  army  was  notified 
on  February  29th  that  the  army  and  navy  maneuvers 
would  take%lace  in  the  Portland  artillery  district. 
He  immediately  ordered  Captam  Edgar  R"ssel,  Sig- 
nal Corps,  with  electrical  engineers,  to  visit  Fort- 
land  and  determine  what  material  and  supplies  were 
needed  to  carry  out  the  fire-control  scheme  for  this 
Strict  which  had  been  approved  by  the  chie  of 
artillery.  On  March  28th  the  Signal  Corps  had  done 
all  that  was  possible  to  insure  the  success  of  the 
installation.  In  29  days  it  had  surveyed  the  d.stnc 
laid  out  the  lines  of  operation,  drawn  up  detailed 
specifications  for  cables  and  other  electrical  devices, 
and  put  out  proposals  for  their  construction  and  de- 
livery in  accordance  with   law.  ,     r     ^       t  1 

Unfortunately  for  the  army,  although  fortunately 
for  the  country,  the  condition  of  industry  was  such 
that  out  of  the  eight  largest  cable  companies  in  the 
country  only  two  were  willing  to  bid,  the  others  de- 
clining on  account  of  pressure  of  private  orders 
The  onlv  thing  that  could  be  done  was  to  accept 
bids  from  two  companies  which  guaranteed  to  de- 
liver the  necessary  cable,  but  not  until  the  iith 
of  July,  a  little  over  a  month  before  the  beginning 
of  the  maneuvers. 

Pressure  of  other  orders  and  the  disturbed  con- 
dition of  the  labor  market  are  believed  to  be  the 
causes  which  made  it  impracticable  for  either  com- 
pany to  deliver  its  cables  on  time.  In  fact,  it  proved 
impossible  to  have  delivered  by  regular  methods, 
in  five  months'  time,  even  a  quarter  of  the  amount 
of  cable  necessary  for  the  success  of  the  maneuvers. 
About  600  miles  reduced  to  the  one-conductor  basis 
were  needed,  but  only  about  125  could  be  obtained 
from  regular  sources.  It  was  only  by  extraordinary 
means  that  these  difficulties  were  overcome.  Ly 
paying  a  higher  price  and  taking  cables  not  standard, 
about  30  miles  of  cables  on  a  single-conductor  basis 
were  obtained  from  the  only  cable  company  in  the 
country  that  had  on  hand  any  class  of  submarine 
cable  which  could  be  armored  and  utilized.  Every 
foot  of  cable  that  was  surplus  at  any  other  post  on 
the  Atlantic  coast  was  promptly  diverted  from  its 
original  destination  to  the  Portland  district.  Finally, 
about  80  miles  of  cable  was  replaced  by  a  four- 
twisted  pair  telephone  line  which  the  New  England 
Telephone  Company  consented  to  build  especially  for 
use  during  the  maneuvers. 

Despite  every  expedient  about  80  miles  of  cable 
on  a  single-conductor  basis  was  needed  to  perfect  the 
system  as  extended  and  desired  by  the  corps  of  ar- 
tillery. For  this  purpose,  and  as  a  final  resort,  the 
best  possible  coils  that  could  be  obtained  from  the 
old  torpedo  cable  at  Fort  Totten  were  delivered  to 
the  Signal  Corps  by  direction  of  General  Chafifee,  in 
hopes  that  it  might  serve  the  purpose.  The  misgiv- 
ings regarding  this  cable,  which  in  any  event  couW 
not  have  been  used  in  compound  circuit,  were  justi- 
fied by  the  conclusions,  for  the  torpedo  cable  dete- 
riorated rapidly  and  finally  utterly  failed. 

It  cannot  be  too  strongly  urged  that  special  ap- 
propriations should  be  made  for  the  purchase  and 
storage  of  surplus  war  materials,  such  as  submarine 
cables,  which  cannot  be  purchased  in  open  market, 
but  have  to  be  made  to  order.  The  bitter  experi- 
ences of  the  Spanish-American  war  are  now  re- 
enforced  by  the  experiences  of  the  army  and  navy 
maneuvers  of  this  year,  proving  conclusively  the 
inability  of  the  army  to  depend  on  the  industrial 
establishments  of  the  country  in  times  of  prosperity 
for  speedy  delivery  of  electrical  material.  As  an 
indication  of  the  situation  it  is  to  be  pointed  out 
that  the  important  four-conductor  cable  serving  the 
artillery  district  of  New  London  has  been  inter- 
rupted for  a  period  of  five  months  or  more,  during 
which  time  it  has  been  impossible  to  have  manufac- 
tured enough  cable  for  the  repairs. 

Under  Colonel  Dunwoody's  skillful  administra- 
tion the  wireless-telegraph  system  of  the  army  did 
admirable  work,  not  only  transmitting  its  own  mes- 
sages uninterruptedly,  but  receiving  many  messages 
from  the  wireless  service  of  the  navy. 

Electrical  Division. 

It  has  been  fortunate  that  in  a  formative  period 
of  electrical  installations  in  the  army,  this  division 
has  been  under  the  charge  of  Captain  Edgar  Russel. 
The  most  important  work  has  been  the  designing, 
testing,  and  inspecting  of  electrical  instruments  and 
of  subterranean  and  submarine  cables.  In  connec- 
tion therewith  many  important  experiments  have 
been  necessary  in  order  to  determine  what  electrical 
appliances,  under  complex  conditions  of  fire-control 


installations,  would  furnish  the  most  efficient  and 
economical   service.     Captain  Russel  says : 

"Extensive  tests  have  been  made  to  determine 
the  best  kinds  of  batteries,  instruments,  and  material. 
The  instruments  issued  have  been  carefully  checked, 
obviating,  in  several  important  cases,  the  issue  of 
false  standards,  which  would  have  vitiated  the  meas- 
urements and  caused  great  trouble.  As  an  exam- 
ple of  the  value  of  such  theoretical  and  practical 
consideration  may  be  mentioned  the  complete  cir- 
cuits now  (lately)  put  in  in  the  Portland  district. 
Through  experiments  in  the  testing  room  the  proper 
arrangement  of  choke  coils,  etc.,  was  determined  so 
that  a  telegraphic  lock  or  bell  circuit  could  be  placed 
upon  the  same  metallic  circuit  with  a  telephone. 
About  40  per  cent,  of  the  conductors  necessary  in 
the  long  submarine  cables  were  thus  saved,  the  econ- 
omy in  this  district  alone  amounting  to  about 
$i,';,ooo." 

It  became  necessary,  in  default  of  officers,  to  sup- 
plement the  commissioned  force  of  the  Signal  Corps 
by  a  suitable  organization  of  electrical  engineers  and 
other  expert  assistants.  Through  the  co-operation 
of  the  United  States  civil  service  most  satisfactory 
employes  have  been  obtained  after  competitive  exam- 
ination and  certification.  Of  these  there  are  now 
employed  two  electrical  engineers,  five  assistant  elec- 
trical engineers,  two  electrical  assistants,  a  drafts- 
man, an  electrical-instrument  maker,  and  a  skilled 
laborer.  The  two  electrical  engineers,  Townsend 
Wolcott  and  R.  A.  Klock,  are  men  of  unusual  pro- 
fessional ability,  with  wdiich  are  conjoined  qualities 
of  adaptability  and  resourcefulness. 

In  addition  to  important  experimental  work  in  the 
signal  office.  Captain  Russel  made,  through  the 
courtesy  of  the  Safety  Insulated  Wire  and  Cable 
Company  of  New  York  and  of  the  Simplex  Elec- 
trical Company  of  Boston  valuable  experiments  on 
the  various  rubber  compounds  used  as  insulators  of 
submarine  and  other  cables.  These  experiments  in- 
dicate that  the  higher  insulation  resistances  cor- 
respond to  increased  percentages  of  Para  rubber ; 
that  the  mineral  in.gredients  give  mechanical  strength 
with  falling  ofif  of  elongation,  and  that  the  Signal 
Corps'  standard  of  40  per  cent,  of  Para  rubber  ap- 
pears to  combine  in  the  greatest  degree  desirable 
mechanical  and,  electrical  qualities.  The  length  of 
vulcanization  for  producing  the  best  insulation  re- 
sistances  was    not   conclusively    determined. 

Estimates  and  Expenditures. 

For  the  purpose  of  co-ordination  the  estimates  of 
the  Signal  Corps  for  the  fiscal  year  ending  June  30, 
1905,  have  been  divided  into  two  parts — one  cover- 
ing the  Signal  Corps  proper  for  the  army  bill  and 
'the  other  fire-control  installation  in  coast  defenses 
for  the  fortification  bill. 

The  estimates  for  the  army  bill  aggregate  $530,080, 
being  a  decrease  of  $114,920  as  compared  with  ap- 
propriations for  similar  purposes  for  the  fiscal  year 
ending  June  30,    1904. 

The  estimates  for  the  fire-control  installation  in 
coast  defenses  for  the  fortification  bill  aggregate 
$1,024,794. 

There  has  been  no  noticeable  improvement  in  the 
facilities  for  obtaining  electrical  appliances  in  the 
Philippine  Islands,  either  as  regards  quantities  or 
prices,  and  the  policy  of  the  chief  signal  officer  in 
maintaining  liberal  supplies  for  the  reconstruction 
and  equipment  of  military  telegraph  and  telephone 
lines  must  necessarily  continue  until  a  market  com- 
mensurate with  the  demand  is  to  be  had  at  Manila. 
[The   end.] 


nected  in  one-tenth  the  time  it  takes  to  set  a  screw 
post,  and  the  makers  say  as  an  advantage  that  there 
is  no  possibility  of  the  wire  being  broken  off  by  the 
process  of  binding.  The  post  is  being  put  upon  the 
market  by  the  Fahnestock  Transmitter  Company  of 
.74  Cortlandt  Street,  New  York  city,  which  is  pre- 
paring to  supply  this  post  to  the  trade  for  all  kinds 
of   electrical    work,   including  battery  connections. 


Spring  Binding  Post. 

In  the  matter  of  binding  posts  it  would  seem  that 
there  is  little  room  for  improvement  over  the  stand- 
ard screw  post  so  universally  used.  However,  an 
innovation  in  the  construction  of  posts  by  which  the 


SPRING    BINDING    PO^T. 

set  screw  or  set  nut  is  done  away  with  and  the  wire 
is  held  by  the  action  of  a  spring  is  illustrated  by  the 
accompanying  picture.  It  is  claimed  for  this  con- 
struction that  the  wire  cannot  work  or  jar  loose 
and  that  the  contact  is  always  insured  because  of 
the  constant  pressure  exerted  by  the  spring.  _  It  is 
estimated  that  the  wire  can  be  connected  or  discon- 


Engine-room  Equipment. 

At  the  recent  convention  of  the  Ohio  Electric  Light 
Association  in  Columbus  two  papers  were  read  which 
bear  upon  engine-room  practice  and  which  contain 
some  useful  information  upon  the  electrical  equip- 
ment of  generating  stations.  Both  of  these  papers 
were  read  on  October  14th,  one  being  by  J.  H.  Per- 
kins, assistant  manager  of  the  Youngstown  Consoli- 
dated Gas  and  Electric  Company,  on  the  "Develop- 
ment of  the  Engine  Room,"  and  the  other  by  W.  F. 
Raber  of  the  Mansfield  Electric  Light  and  Power 
Company  on  "Electrical  Distribution  in  the  Engine 
Room."  Abstracts  of  these  two  papers  will  be  found 
of  interest. 

Mr.  Perkins  in  his  paper  describes  the  plant  of 
his  company,  which  was  developed  from  one  of  small 
capacity  and  varied  machinery  to  a  plant  of  compara- 
tively large  size  with  one  type  of  machine.  '  He  says : 
"Our  present  engine-room  equipment  consists  of  one 
350,  one  400,  two  600  and  one  1,000-kilowatt,  2,200- 
volt,  60-cycle,  two-phase,  direct-connected  units,  four 
being  operated  by  horizontal  cross-compound,  non- 
condensing  engines  and  one  by  a  vertical  compound 
engine.  These  units  are  furnished  exciting  current 
by  two  37%-kilowatt  and  one  75-kilowatt,  125-volt, 
engine-type  generators,  direct-connected  to  Westing- 
house  compound  engines.  Two  75-kilowatt,  550-volt 
rotary  transformers  are  used  for  direct-current  motor 
service." 

In  making  the  changes  from  the  old  system  to  the 
new  many  difficulties  were  encountered.  Mr.  Per- 
kins says : 

"One  of  the  first  difficulties  which  faced  us  in  this 
change  was  parallel  operation  of  the  units  on  alter- 
nating current.  We  had  no  trouble  with  belted  ma- 
chines, but  considerable  trouble  with  the  first  direct- 
connected  machine:  not  when  operating  with  the 
belted  units,  but  in  trying  to  operate  rotary  trans- 
formers or  in  trying  to  operate  in  parallel  with  the 
next  direct-connected  machine.  We  found  that  the 
trouble  did  not  lie  in  the  flywheel  nor  in  the  variation 
of  efifect  in  the  up-and-down  stroke  of  this  engine. 
A  good  share  of  the  trouble  was  found  in  the  rotary 
transformer,  and  we  also  found  a  dash-pot  on  the 
governor  of  the  engine  was  a  cure  for  almost  any 
trouble  in  parallel  operation.  The  troubles  in  the 
rotaries  were  easily  remedied.  All  of  our  engines 
have  been  equipped  with  dash-pots  on  the  governors, 
and  we  have  no  trouble  as  long  as  these  are  in  good 
condition.  Any  engine  in  the  plant  will  pump  and 
cause  all  kinds  of  disturbance  if  the  dash-pots  are 
out  of  order,  and  some  of  them  would  not  work  an 
instant  in  parallel  without  a  dash-pot.  We  think  it 
would  be  very  much  more  difficult  to  get  the  same 
results  by  the  use  of  heavier  flywheels. 

"In  the  matter  of  engine  regulation  we  have  de- 
cided on  about  three  per  cent,  as  the  best  that  can 
be  had,  and  have  good,  reliable,  parallel  operation. 

*Tn  the  changes  referred  to  we  have  taken  a  back- 
ward step  in  only  one  feature,  voltage  regulation, 
and  this  seems  unavoidable.  The  main  cause  has 
been  the  greater  increase  of  railway  load  compounded 
with  lighting.  With  50  per  cent,  lightin.g  and  50 
per  cent,  railway,  the  service  will  be  entirely  satis- 
factorj-  when  operated  from  the  same  machines,  but 
if  railway  load  is  added  in  greater  proportions  the 
effect  will  become  noticeable,  especially  if  the  ma- 
chines are  overloaded.  To  overcome  this,  at  times 
when  it  seems  desirable  to  operate  both  light  and 
power  together,  we  are  installing  a  voltage  regulator 
of  the  latest  type.  It  is  safe  to  say,  however,  that 
we  at  all  times  get  a  regulation  which  would  be 
impossible  under  the  same  conditions  of  load  and 
manner  of  running  on  any  other  systems,  except  by 
the  use  of  a   storage  battery  of  ample  size." 

During  the  time  required  in  making  the  change 
from  the  old  system  to  the  new — 1900  to  date — the 
lighting  output  was  increased  142  per  cent.,  the 
railway  output  about  800  per  cent.,  the  power-motor 
output  about  200  per  cent.,  and  the  total  output  about 
440  per  cent.  The  load  factor  was  increased  from 
about  25  per  cent,  to  50  per  cent.,  and  there  was  not 
a  single   shutdown  due  to  the  engine   room. 

The  economy  in  the  engine  room  increased  to  a 
wonderful  degree,  not  onl}'  by  improving  the  load 
curve  and  by  reason  of  the  large  output,  but  by 
reason  of  the  change  in  the  type  of  apparatus.  The 
greater  part  of  the  saving  has  been  made  in  labor 
and  maintenance  charges.  For  an  increase  of  225 
per  cent,  in  capacity,  the  increase  in  engine-room 
labor  required  was  only  57  per  cent. 

Mr.  Raber  in  his  paper  gives  some  facts  about  the 
plant  at  Mansfield,  Ohio,  with  which  he  is  connected. 
"In  a  small  plant  like  our  own,"  says  he,  "where  it 
is  desired  to  furnish  several  difl^erent  classes  of  serv- 
ice from  the  same  prime  movers,  the  distribution  of 
the  generating  units  and  the  arrangement  of  the 
switchboard  to  allow  one  to  cut  in  and  out  the 
various  machines  and  circuits  in  accordance  with 
the  demand  upon  the  plant,  means  no  small  amount 
of  manipulation.  This  is  especially  true  where  the 
units  are  all  small,  as  is  mostly  the  case,  and  where 
the  capacity  of  the  plant  can  only  be  increased  out 
of   the  earnings. 

"The   company   with   which   I   am   connected    has 


November  28,   1903 


WESTERN     ELECTRICIAN 


411 


gone  through  a  number  of  these  distressing  changes, 
each  time  to  find  its  apparatus  loaded  beyond  the 
limit  on  both  light  and  power  circuits.  As  a  matter 
of  history,  I  might  add  that  we  were  the  first  com- 
bined light  and  railway  plant  in  the  state.  Only  a 
few  years  ago  we  found  it  necessary  to  install  a 
new  engine  to  accommodate  the  usual  increase  in 
our  light  department,  as  well  as  supply  po^ver  to  an 
interurban  railway  operating  four  large  high-speed 
cars.  By  utilizing  our  old  generators,  both  direct- 
current  and  alternating-current,  and  by  adding  one 
of  each,  we  found,  by  proper  distribution,  that  we 
could  take  care  of  all  classes  of  service  with  an  equal 
amount  of  reserve  and  without  going  to  the  expense 
of  duplicating  our  plant  throughout.  Our  outfit  now 
consists  of  three  engines,  four  direct-current,  one 
two-phase  and  two  single-phase  generators.  To  carry 
our  maximum  load  would  require  two  direct-current 
and  two  alternating-current  machines,  leaving  one 
of  eacli  for  reserve.  Without  going  into  details, 
these  machines,  with  one  exception,  are  belted  to  a 
single  shaft  with  clutch  and  quill  pulleys  driven  by 
tw-o  of  the  largest  engines  belted  to  the  same  shaft. 
Bj'  a  special  combination  of  quill  and  clutch  pulleys 
we  can  operate  either  or  both  en.gines  and  any  or 
all  generators.  To  take  care  of  the  fluctuations  in 
speed  of  engines  due  to  heavy  pull  on  the  street- 
railway  or  power  circuits,  we  installed  on  each  of 
the  single-phase  machines  a  Chapman  voltage  regu- 
lator. These  regulators  regulate  very  closely,  and 
for  conditions  similar  to  ours  too  much  cannot  be 
said  in  behalf  of  this  part  of  the  installation.  Of 
course,  there  is  a  slight  change  in  the  periodicity  of 
the  alternating-current  machines,  due  to  rise  and  fall 
of  the  speed  of  the  engine,  but  not  enough  to  seri- 
otish'  affect  the  operation  of  small  induction  motors 
and  multiple-arc  lamps. 

"This  method  of  distribution  we  do  not  attempt 
to  hold  up  to  you  as  the  ideal  one  from  an  economical 
standpoint.  But  with  the  multiplicity  of  units  which 
we  had  and  the  classes  of  service  we  were  called 
upon  to  give,  flexibility  and  reliability  of  the  service 
were  of  the  greatest  importance  in  our  case. 

"It  is  of  equal  importance  to  have  the  switchboard 
as  simple  and  flexible  as  possible  where  you  depend 
upon  the  regular  engineer  to  do  his  own  switching. 
In  order  to  keep  the  engineer  from  throwing  the 
machines  together  and  burning  up  everything  on 
the  board  except  the  toggle  bolts  that  hold  it  to  the 
wall,  we  designed  a  board  so  that  any  of  our  station 
attendants  could  operate  it  with  perfect  safety.  Our 
direct-current  board  is  equipped  with  a  double  set 
of  bus  rods  and  with  double-throw  switches  and  an 
individual  circuit-breaker  on  each  outgoing  circuit 
and  on  each  generator,  in  the  usual  manner.  For 
our  alternating-current  board  we  have  four  pairs  of 
bus  rods,  one  for  each  machine.  For  each  out- 
going circuit  we  have  a  special  revolving  four-pole 
switch,  which  makes  it  impossible  for  the  operator 
to  throw  any  two  machines  together,  thus  avoiding 
a  great  deal  of  trouble  that  we  used  to  experience  on 
our  old   layout. 

"One  who  has  been  connected  with  the  light  and 
power  business  for  10  or  15  years  can  see  very  little 
of  a  permanent  nature  in  the  engine  room,  especially 
in  the  electrical  equipment.  Even  to  the  present  day 
we  speculate  as  to  the  time  when  the  steam-turbine 
outfit  will  supplant  the  present  direct-connected  units. 
After  summing  up  the  business  for  another  year  Ave 
find  ourselves  again  confronted  with  applications  for 
power  at  a  low-  rate,  and  it  is  up  to  us  to  sen'e  them 
at  a  small  profit  or  open  the,  field  and  invite  compe- 
tition." 


CORRESPONDENCE. 


BOOK  TABLE. 


Electric  Toy  Making.  By  T.  O'Conor  Sloane. 
New  York :  Norman  W.  Henley  &  Co.  1903. 
Pp.  (five  by  seven  inches),  183,  with  70  illustra- 
tions.    Price,  $1. 

-\mateur  electricians  may  find  this  book  interest- 
ing and  instructive,  giving  many  simple  devices  in 
the  way  of  electric  toys  which  are  easily  made  dur- 
ing the  spare  moments  if  one  is  interested  in 
performing  electrical  experiments.  Some  of  these 
small  contrivances  can  be  made  to  serve  useful  pur- 
poses. Among  the  things  which  are  briefly  described 
are  toy  motors,  electric  bells,  induction  coils,  hand 
generators   and   simple   telegraphic  apparatus. 

Arithmetic  of  Electricity.    By  T.  O'Conor  Sloane, 

New    York:     Norman    W.    Henley  &   Co.     1903. 

Pp.   (five  by  seven  inches),  158.     Price,  $1. 

An  attempt  has  been  made  in  this  book  to  explain 

by  arithmetic  alone  for  the  principles  upon  which  the 

present  knowledge  of  electrical  phenomena  is  based. 

The  idea  is  to  give  to  the  reader  who  is  unable  to 

use  higher  mathematical  computations  a  fairly  good 

conception   of   the   most   necessary   laws   and    rules. 

Rules  are  given  under  the  various  chapters,  followed 

by   explanations    and    concrete   examples,   to   aid   in 

fixing  these  rules  in  the  mind. 


It  is  reported  that  George  F.  McCulIoch,  the  presi- 
dent of  the  Union  Traction  Company  of  Indiana,  is 
fostering  a  scheme  of  centralization  for  all  lines 
entering  South  Bend.  The  movement  includes  the 
merger  of  the  Indiana  Railway  Company,  the  Indiana 
Western  Railway  Company  and  the  Chicago  and 
Indiana  lines  with  a  line  to  be  built  from  Peru  to 
South  Bend.  When  completed  there  will  be  a  chain 
of  lines  reaching  from  Indianapolis  to  St.  Joseph, 
Mich.,  with  a  network  of  feeders  crossing  Northern 
Indiana  from  east  to  west. 


London  Letter. 

London,  November  13. — With  the  example  set  by 
the  Institution  of  Electrical  Engineers  in  respect  of 
its  model  general  conditions  of  contract  for  heavy 
machinery  before  it,  the  London  Electrical  Con- 
tractors' Association  is  endeavoring  to  evolve  a 
standard  specification  for  electric  wiring  and  fitting. 
At  present,  the  proposals  are  in  the  initial  stage 
and  will  need  much  revision  before  they  can  seri- 
ously be  put  to  the  profession  for  acceptance,  but 
a  committee  of  manufacturers,  consulting  engineers 
and  others  has  been  formed  to  thrash  the  matter  out, 
and  no  doubt  something  of  real  value  will  be  the 
result.  The  electric  wiring  and  fitting  business  is 
certainly'  at  present  in  a  very  unsatisfactory  condi- 
tion from  many  points  of  view,  and  something  of  the 
nature  above  referred  to  would  be  welcomed  by  the 
trade. 

Some  time  ago  the  Sunderland  corporation  put 
into  operation  a  scheme  for  the  distribution  of  power 
something  on  the  lines  of  the  big  power-supply  com- 
panies, in  which  high-pressure  generation  was  em- 
ployed. The  distribution  of  power  on  a  large  scale 
has  since  been  taken  up  by  more  than  one  local 
authority,  .such,  for  instance,  as  the  Dublin  corpora- 
tion, which  now  i  generates  three-phase,  high-tension 
current  with  a  view  to  the  development  of  a  "power" 
load.  Quite  recently  the  Bolton  corporation  has  con- 
templated an  extra  high-tension  system  of  generation 
in  order  to  supply  electrical  energy  for  power  pur- 
poses all  over  its  area.  The  proposed  pressure  in 
this  case  is  6,500  volts,  three-phase.  The  prevailing 
idea  is  that  for  any  local  authority  to  make  a  success 
of  its  undertaking  and  to  secure  as  far  as  possible 
a  uniform  load,  the  price  must  be  brought  down  to 
below  one  penny  per  unit  (kilowatt-hour),  and  it 
is  with  this  in  view  that  high-pressure  generation  is 
being  adopted. 

The  opening  meeting  of  the  Institution  of  Elec- 
trical Engineers  will  take  place  this  evening,  when 
Mr.  R.  Kaye  Gray,  the  president,  will  deliver  his 
address.  Mr.  Gray  is  an  old  telegraph  man,  and 
as  such  was  unanimously  chosen  president  for  the 
last  few  months  of  last  session  in  order  to  super- 
intend the  arrangements  for  entertaining  the  mem- 
bers of  the  International  Telegraph  Conference.  No 
idea  of  his  address  will  be  made  public  before  its 
delivery. 

An  unfortunate  experience  has  befallen  the  Clyde 
Valley  Electric  Power  Company.  The  company  had 
partly  completed  the  first  of  its  generating  stations, 
when  a  tremendous  gale  arose  and  brought  the  half- 
built  structure  to  the  ground.  Just  the  steel  portion 
of  the  building  had  been  erected,  and  was  held  in 
place  with  tie  rods,  etc.,  and  thus  was  too  weak  to 
withstand   the  gale. 

The  London  County  Council  has  now  appointed  a 
successor  to  its  late  tramway  manager,  who  was 
induced  to  go  to  Birmingham  by  the  corporation 
there.  The  gentleman  selected  for  London  is  Mr. 
Fell,  who  is  now  acting  as  electrical  engineer  and 
tramway  manager  at  Sheffield,  where  the  electric 
lighting  and  tramway  undertakings  are  run  as  sep- 
arate concerns.  M'r.  Fell,  as  iust  stated,  is  an  expert 
electrical  engineer,  but  in  London  his  duties  are 
solely  that  of  tramway  manager. 

It  is  stated  that  a  quantity  of  radium  has  been 
olaced  at  the  disposal  of  the  authorities  of  the  cancer 
hospital    in    London    for   experimental    purposes. 

The  Swansea  municipal  telephone  exchange  is  to 
be  opened  in  a  few  days,  and  the  National  Telephone 
Company  has  been  ordered  to  remove  all  its  posts  by 
the  local  authority  where  these  posts  are  on  cor- 
poration   property. 

A  complaint  has  been  made  bv  the  electric  car 
makers  at  the  Brush  Engineering  Works  against  the 
Brighton  corporation  for  specifying  in  a  recent  ten- 
der that   American   trucks   only  should   be  supplied. 

G. 


deep  waiting  for  cars  under  the  old  system  there  is 
now  only  a  thin  line.  Under  the  new  order  the  cars 
unload  their  passengers  at  the  north  side  of  the 
bridge,  and  then  pass  across  to  the  south  side,  where 
the  new  passengers  are  admitted,  thus  leaving  a  free 
passageway  in  the  center.  The  police  found  some 
hard  work  to  do  the  first  few  times  the  tracks  were 
used,  before  the  ipeople  fully  understood  the  new 
arrangement. 

An  electrically  operated  floating  dry  dock  has  re- 
■ceutly  been  placed  in  service  on  the  East  River. 
The  pumps  of  the  standard  dry  dock  pattern  are 
operated  by  a  loo-horsepower  electric  motor.  This 
motor  will  pump  out  the  dock,  which  has  a  capacity 
of  3,000  tons,  in  about  half  an  hour.  Current  is  se- 
cured by  means  of  flexible  cable  running  from  the 
■dock  to  the  nearest  pier.  As  the  power  for  pump- 
ing out  a  dry  dock  is  required  only  for  a  short 
time,  and  at  considerable  intei-vals,  and  as  it  is  re- 
quired at  once  Avhen  it  is  needed,  it  would  appear 
that  electric  power  is  the  idea!  for  such  work. 

It  is  expected  that  within  a  few  weeks  an  experi- 
mental train  will  be  run  in  the  rapid-transit  subway 
between  City  Hall  and  One-hundred-and-fourth 
Street,  or  possibly  as  far  north  as  One-hundred-and- 
fiftieth  Street  and  Broadway.  It  is  not  expected 
that  the  regular  passenger  traflic  will  begin  before 
March  or  April.  This  delay  in  the  beginning  of  reg- 
ular service  is  due  to  the  incompleteness  of  the 
power  houses. 

It  is  expected  that  within  a  few  days  a  system  of 
wireless  telephoning  will  be  tested  between  the  battle- 
ships Kearsarge  and  Alabama,  at  the  navy  yard. 
Frederick  D.  Collins  is  the  inventor  of  the  system. 
Some  experiments  have  recently  been  made  between 
ferryboats  plying  across  North  River,  with  more  or 
less   success.  o 


New  York  Notes. 


New  York,  November  21. — One  of  the  problems  in 
connection  "with  the  running  of  the  cars  in  the  new 
subway  tunnel  is  that  of  getting  the  cars  into  the 
big  tube.  Between  200  and  300  of  the  cars  have 
been  received  in  the  city,  and  at  the  various  stora.ge 
yards  or  along  the  Second  Avenue  line  of  the  Man- 
hattan Elevated  Railroad  they  are  easily  distinguish- 
able from  the  ordinary  elevated  coaches  because  of 
their  copper  bodies.  If  the  present  plan  is  followed, 
the  cars  will  be  taken  from  their  various  storage 
places  to  Second  Avenue  and  the  Harlem  River. 
There  they  are  to  be  transferred'  from  the  elevated 
railroad  tracks  to  floats.  The  floats  will  carry  them 
up  the  river  to  the  head  of  Lenox  Avenue,  where 
they  will  be  run  into  the  subway  by  way  of  an  in- 
cline track  built  especially  for  the  purpose.  So  it 
happens,  although  the  east  side  branch  of  the  tun- 
nel will  not  be  opened  to  traffic  until  months  after 
the  main  line,  that  the  first  car  to  enter  the  subway 
will  traverse  the  portion  of  that  branch  following 
Lenox  Avenue,  then  going  under  the  northwest  cor- 
ner of  Central  Park  and  across  One-himdred-and- 
fourth  Street  to  the  Junction  with  the  main  line  at 
Broadway. 

Improved  facilities  at  the  Manhattan  entrance  of 
the  Brooklyn  Bridge  have  already  improved  to  a 
great  extent  the  congestion  at  that  point  which  has 
always  taken  place  during  the  rush  hours  of  the 
evening.  Four  additional  trolley  loops  have  been  put 
in  and  where  people  had  been  standing  six  and  seven 


Canadian  Intelligence. 

Ottawa,  Ont,  November  21.— N.  C.  Marshall  of 
Vancouver,  B.  C.  announces  his  appointment  as 
western  manager  of  the  Marconi  Wireless  Telegraph 
Company.  The  company  promises  to  proceed  at 
once  to  install  its  system  in  British  Colum-bia,  con- 
necting Vancouver,  Victoria  Nanaimo,  and  other 
mainland,  coast  and  Vancouver  Island  points,  and 
passing  thence  to  Skagway,  from  which  town  the 
line  of  communication  will  extend  to  Dawson. 

Steps  are  now  being  taken  by  the  executive  of  the 
Dominion  Rifle  Association  to  introduce  electrical 
power  for  the  movement  of  targets  at  the  Rockliffe 
rifle  ranges  at  Ottawa.  A  scheme  is  being  worked 
out  by  which  it  will  be  possible  for  the  marker,  by 
simply  pressing  a  button,  to  raise  and  lower  the  'tar- 
get  In  this  way  it  is  proposed  so  to  lessen  the 
work  of  the  marker  that  his  entire  attention  inay  be 
directed  to  the  marking  of  the  target. 

The  Canadian  Pacific  railway  oflicials  are  estab-  • 
lishing  an  experimental  combined  telephone  and  tel- 
egraph line  between  Ottawa  and  Montreal,  The  new 
line  is  on  the  principle  of  sending  bv  telegraph  four 
or  more  messages  over  the  same  wire.  If  the  pres- 
ent experiment  proves  successful,  it  is  likely  that  it 
will  become  a  permanency  on  many  branches  of  the 
road.  The  telephone  will  not  interfere  with  the 
quantity  of  telegraph  business  being  done  over  the 
wire. 

The  Ontario  Legislature,  at  its  last  session,  passed 
an  act  empowering  a  commission  of  five  persons  to 
enquire  into  and  report  upon  a  scheme  for  a  vast 
power  supply  to  a  group  of  Ontario  municipalities. 
The  commission  is  encountering  some  difficulty  in 
securing  the  services  of  a  competent  expert  electri- 
cian to  act  as  the  fifth  member  of  that  body.  It  will 
cost  $10,000  to  secure  a  preliminary  report  alone 
on  the  power  question,  to  enable  the  municipalities 
to  work  out  the  problem  before  them.  Some  50,000 
horsepower,  it  is  estimated,  will  be  utilized  by  20 
towns  and  cities  which  have  already  manifested  a 
disposition  to  participate  in  the  power  scheme.  At 
least  half  of  this  power  will  be  used  in  Toronto,  and 
the  balance  will  be  distributed  over  western  Ontario. 
It  is  stated  that  the  plant  for  generating  and  distrib- 
uting the  power  could  be  ready  in  three  years.  The 
commission  figures  on  50,000  horsepower  for  imme- 
diate use  only,  but  that  amount  does  not  comprehend 
the  enormous  development,  industrially,  that  will 
cover  the  Ontario  peninsula  when  the  practicality 
of  the  plan  has  once  been  demonstrated.  The  power 
will  be  drawn  from  Niagara  Falls,  It  is  calculated 
that  a  horsepower,  now  costing-  $40  to  develop,  'can 
be  secured  by  the  scheme  proposed  for  not  more 
than  $15.  W. 


Winnipeg,  Man..  November  20. — The  St.  Thomas 
Electric  Street  Railway  which  is  now  a  municipal 
affair,  the  city  having  recently  taken  back  the  fran- 
chise on  account  of  the  non-fulfillment  of  its  obli- 
gations has  secured  a  50-year  franchise  for  50  miles 
of  track  in  Yarmouth  Township. 

The  City  Council  of  Stratforcl  has  made  an  agree- 
ment with  the  Stratford  Radial  Railway  which  pro- 
vides for  a  so-year  franchise,  exemption  of  taxes  for 
20  years,  the  right  to  furnish  light  and  power,  run- 
ning rights  to  be  granted  to  other  radial  railways 
in  the  city,  and  the  citv  service  to  be  completed  and 
in  operation  by  December  31,  IQ04. 

Owing  to  the  projected  location  on  Thunder  Bay 
of  the  Grand  Trunk  Pacific  Railway  to  Lake 
Superior  it  has  inspired  a  number  of  Canadian  and 
American  capitalists  to  build  an  electric  railway  from 
Fort  William  and  Port  Arthur  to  Duluth,  the  mo- 
tive power  for  operating  the  same  to  be  obtained  by 
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the  development  of  the  power  at  Kakabeka  Falls. 
The  promoters  propose  to  build  aii  electric  line  via 
Stanley  in  the  White  Dish  Valley,  taking  in  Silver 
Mountain  and  touching  all  the  range  towns  on  the 
way  to  Duluth.  The  local  trafific  at  both  ends  of  the 
line  is  expected  to  be  sufficient  to  make  the  invest- 
ment a  paying  one. 

An  agreement  has  at  last  been  reached  between 
the  council  of  the  city  of  Toronto  and  the  Toronto 
Railway  Company  and  Solicitor  Walter  Barwick. 
K.  C„  representing  the  Metropolitan  Electric  Rail- 
way, whereby  the  diiiferent  radial  railways  will  gam 
admission  to  the  city,  H. 


matter  to  equip  the  road  with  trolley  and  put  it  in 
operation.  It  will  likely  be  operated  with  the  present 
tracks,  Lafon  Allen  is  president  of  the  River  Road 
Company, 

'ihe  Louisville  Lighting  Company  has  caused  the 
arrest  of  a  number  of  persons  tor  unlawfully  using 
a  portion  of  the  current  from  its  wires  for  their  own 
use.  The  men  deny  that  they  did  anything:  out  of 
the  way,  and  say  that  if  their  meters  do  not  register 
correctly    they    are    not    at    fault,  C, 


date   J5    cars    will    come    from    Philadelphia,   making 
a  fair  ec|uipment  to  handle  the  holiday  traffic,      H, 


New  England  News. 

Boston,  November  2t. — Pursuant  to  negotiations 
which  had  been  in  progress  for  some  time,  the  Bos- 
ton and  Worcester  Street  Railway  Company  has  ab- 
sorbed the  Framingham,  Southboro  and  Marlboro 
and  the  Framingham  and  Marlboro  Street  Railway 
Companies,  and  contracts  have  been  placed  for  im- 
provements, including  a  sub-station  at  Marlboro,  to 
be  supplied  from  the  large  generating  plant  at  Fram- 
insrham.  It  is  expected  that  the  Framingham  Union 
Company  will  also  come  into  the  big  consolidation 
in  a  few  weeks.  The  Boston  and  Worcester  has 
shown  heavy  earnings  since  last  July,  which  marked 
the  beginning   of  its   "through"  operations. 

The  verdict  in  the  first  of  the  damage  suits  against 
the  Boston  Elevated  Railway  Company  on  account 
of  alleged  injury  arising  from  the  construction  and 
operation  of  the  elevated  system  was  rendered  on 
November  6th  in  the  Superior  Court.  The  amount 
sought  was  $25,000,  but  the  jury  only  found  for 
$2,750,  and  other  claimants  are  correspondingly  sur- 
prised  at  the   smallness  of  the  result. 

Early  in  December,  according  to  present  expecta- 
tions, a  series  of  damage  suits  will  be  begun  in  the 
civil  courts  at  Boston,  involving  claims  for  damages 
from  noise,  amounting  to  nearly  half  a  million  dol- 
lars, the  Boston  Elevated  Railway  Company  being  the 
defendant.  Most  of  the  claimants  are  residents  of 
the    Bunker    Hill    district   of   the    city. 

The  report  of  Treasurer  A.  W.  Eaton  of  the  Berk- 
shire Street  Railway  Company,  wl  ich  operates  about 
40,  miles  of  track  in  western  Massachusetts,  and 
carried  upward  of  3,600,000  passengers  during  its 
fiscal  year,  shows  that  the  company's  net  profits 
were  $35,086. 

Finding  that  a  hearing  is  required  before  any 
change  in  poles  and  locations  can  be  ordered,  the 
Board  of  Aldermen  of  Boston  has  reconsidered  its 
hasty  action  in  ordering  all  Western  LTnion  poles 
replaced  by  conduits  within  60  days,  and  has  named 
November  30th  as  the  date  for  a  hearing  on  the 
"matter.  Meanwhile  all  heads  of  departments  are 
ordered  to  discontinue  use  of  the  Western  Union 
Company's  telegraph  or  messenger  service  until  such 
time  as  the  messenger-boy  strike  is  settled,  and  until 
all  girls  employed  as.  carriers  of  messages  are  re- 
placed by  boys. 

At  Ware,  Mass.,  the  Electric  Light  Company  has 
purchased  a  tract  of  land  and  will  erect  a  new 
power  house  and  install  250  and  150-horsepower 
dynamos.  Machinery  valued  at  $20,000  has  been  or- 
dered. 

The  old  style  of  hand  brake  has  l:;een  in  use  from 
time  immemorial  on  Boston's  street  cars,  but  the 
Elevated  company  has  just  placed  an  order  with  the 
General  Electric  Company  for  some  new  motors  and 
controllers,  and  among  the  cars  to  be  equipped  are 
62  new  surface-line  cars,  which  are  to  have  the 
Christensen  air  brake,  and  will  be  the  first  surface 
cars  of  the  company  to  have  air  brakes.  The  Gen- 
eral  Electric  order  amounts   to   upward  of  $150,000, 

The  state  railroad  commissioners  authorize  the 
Greenfield,  Deerfield  and  Northampton  Street  Rail- 
way Company  to  issue  $150,000  bonds,  to  run  20 
years  at  five  per  cent. 

The  annual  report  of  the  Worcester  Consolidated 
Street  Railway  Company  shoAvs  that  the  transporta- 
tion total  for  the  year  was  32,493.962  passengers,  and 
the  gross  receipts  were  $1,324,494  against  $1,220,255 
for  the  preceding  year. 

The  Lynn  Gas  and  Electric  Company  has  peti- 
tioned the  Lynn  city  government  for  the  privilege  of 
laying  conduits  in  certain  sections  of  the  city,  to  take 
the  place  of  poles  now  in  use. 

The  annual  reports  of  the  Union,  the  Dartmouth 
and  Westport,  and  the  New  Bedford  and  Onset 
Street  Railway  Companies  of  New  Bedford  for  the 
year  ended  September  ,30th  show  that  each  com- 
pany has  increased  its  passenger  totals.  The  Dart- 
mouth and  Westport  net  earnings  were  $27,830,  and 
dividends  of  eisrht  per  cent,  were  declared.  The 
Union's  net  was  $55,237,  and  eight  per  cent,  dividends 
were  paid  on  the  old  stock.  The  New  Bedford  and 
Onset   showed  a  surplus  of  $8,182   for  the  vear. 

B. 


Kentucky. 


Louisville,  November  21. — It  is  reported  that  if 
the  River  Road  Company  does  not  take  up  its  option 
on  the  line  now  operated  by  the  Louisville  and  Nash- 
ville from  Louisville  to  Prospect,  wdiich  expires  on 
January  1st,  the  Louisville  Railwav  Company  will 
make  an  effort  to  secure  it.  The  River  Road  Com- 
pany had  intended  to  operate  the  line  with  power  se- 
cured from  the  local  company,  but  the  officers  say  tliev 
have  been  unable  to  secure  a  contract  which  would 
justify  them  in  putting  it  in  operation.  With  the  in- 
creased capacity  the  Louisville  company  will  have 
after  the  new  machinery  is  in,   it  will  be  an  easy 


From  the  Buckeye  State. 

Cleveland,  Ohio,  November  21. — The  Chester  Park, 
Norwood  and  Red  Bank  Belt  Line  Traction  Com- 
pany of  Cincinnati,  was  incorporated  this  week  with 
a  capital  of  $10,000,  The  right-of-way  for  this  en- 
terprise has  been  secured  through  Chester  Park,  St. 
Bernard,  Bond  Hill,  Norwood,  Oakley,  Madisonville 
and   Red   Bank. 

Next  spring  the  Toronto  and  Steubenville  Trac- 
tion Company  will  extend  its  line  to  Empire,  and  the 
East  Liverpool  Railway  Company  will  then  extend 
its  line  from  Clarke  Avenue  to  Empire.  These  addi- 
tions to  the  electric  railway  companies'  lines  will 
make  a  continuous  trolley  system  from  opposite 
VVheeling  to  the  state  line,  along  the  Ohio  River 
bank,    and    then    northward   to   Youngstown. 

A  million-dollar  bond  issue  has  been  made  by  the 
Toledo,  Port  Clinton  and  Lakeside  Railway  Com- 
pany, The  pi-oceeds  will  apply  on  the  cost  of  con- 
struction from  Oak  Harbor  to  Port  Clinton  and 
Lakeside,  The  Security  Trust  Company  of  Toledo, 
has  been  made  trustee  for  the  bond  issue.  If  the 
cars  do  not  run  into  Toledo,  connection  will  be 
made  at  Genoa  with  all  Lake  Shore  electric  cars, 

A  surveying  corps  is  at  work  on  the  extension 
of  the  Columbus,  New  Albany  and  Johnstown  elec- 
tric railway  from  Gahanna  to  Johnstown,  Con- 
tracts for  the  construction  of  this  extension  have 
been  let.  The  com'pany  is  now  ballasting  its  line 
between  Columbus  and  Gahanna  with  broken  lime- 
stone. The  company  has  arranged  for  the  purchase 
of  a  park  of  20  acres  at  Rocky  Fork. 

The  Southeastern  Ohio  Railway,  Light  and  Power 
Company,  and  the  Perry  Light  and  Power  Company 
are  likely  to  make  joint  traffic  arrangements  and 
build  only  one  line  between  ZanesviUe  and  Crooks- 
ville.  instead  of  parallel  lines  as  at  first  planned. 

At  the  annual  meeting  of  the  Interurban  Railway 
and  Terminal  Company,  Cincinnati,  the  following- 
named  oflScers  were  elected  :  President  and  general 
manager,  G.  R.  Scrugham:  first  vice-president,  Lee 
H.  Brooks  ;  second  vice-president  and  general  coun- 
sel, Ellis  G.  Kirkhead  :  secretary,  W,  E.  Hutton,  and 
treasurer,  J,   M,  Kennedy. 

St.  Louis  capital  to  the  amount  of  $200,000  is  in- 
vested in  developing  the  old  hydraulic  canal  at 
Perrysburg,  six  miles  south  of  Toledo,  and  will 
utilize  tbe  waterpower   in   an  electric  power  plant. 

The  Barnesville  and  Woodsfield  Electric  Railway 
Company  of  Barnesville,  has  been  incorporated  with 
a  capital  stock  of  $25,000.  The  companv  will  build 
and  operate  an  electric  railway  from  Bethesda  to 
Barnesville,  Somerton,  Malaga,  M'iltonsburg  and 
Woodsfield.  The  company  also  contemplates  fur- 
nishing heat,   light   anci   power  to  these  towns. 

Warren  S.  Bicknell,  president  of  the  Lake  Shore 
Electric,  and  H.  J.  Davis,  secretary  of  the  Cleve- 
land Electric,  have  been  given  charge  of  the  building 
of  the  new  suburban  railways'  passenger  station  to 
be  erected  on  the  Public  Square,  Preliminary  plans 
have  been  approved  by  the  city,  and  bids  will  be 
asked  for  immediately.  The  building*  will  be  62  feet 
long  by  13  feet  wdde.  On  the  ground  floor  will  be  a 
waiting  room  and  a  ticket  office.  The  basement  will 
be  finished  for  an  up-to-date  lavatory.  The  station 
will  be  of  steel  and  brick,  lighted  by  electricity  and 
heated  bv  gas,  and  will  be  located  at  the  southwest 
corner  of  the  square. 

The  Columbus  Street  Railways  and  Light  Com- 
nany  will  remodel  its  offices  at  a  cost  of  between 
$5,000  and  $io,oco.  The  front  wall  of  the  present 
building  wmH  be  torn  out  and  replaced  by  one  of  grav 
l.irick  wi*h  stone  trimmings.  The  company  will 
occupy  the  entire  block. 

nie  Northern  Ohio  Traction  Company  is  prepar- 
ing for  increase  in  business  next  year.  It  has 
ordered  of  the  J.  G.  Brill  Company  of  Philadelphia, 
16  new  citv  cars,  and  five  suburban  cars.  The 
city  ca'rs  will  be  used  in  Akron,  and  the  others  will 
be  used  on  the  A.  B.  and  C.  lines.  It  is  expected 
that  the  gross  earnings  next  year -will  reach  one 
million  dollars.  Tbe  new  bridge  over  the  gorge 
between  Akron  and  Cuyahoga  Falls  is  nearing  com- 
pletion and  recently  was  tested  by  loaded  cars  aggre- 
gating seven  times  the  weight  of  the  heaviest  cars 
which  will  be  run  over  it,  and  showed  a  very  satis- 
factory result. 

The  Shaker  Lake  and  Boulevard  Companv  was 
incorporated  November  21st.  with  initial  capital  of 
$1,000,  by  J,  L,  Bradley,  E,  P,  Hatfield,  J,  A,  Cline*, 
L.  R.  Canfield  and  C.  W.  Fuller.  The  company  will 
construct  and  operate  an  electric  railwav  from  War- 
rensville  to  Cle\'eland,  connecting  with  the  Cedar 
Avenue  line  of  the  Cleveland  Electric  Railway  Com- 
panv, 

The  Jones  Electric  Comoany  was  incorporate^! 
November  loth  bv  John  F,  Tones.  R.  T.  Jones.  W.-  H. 
Downs.  Jr.,  L.  Hessenmueller,  and  George  C.  Hop- 
ley.     The  capital  is  $5,000. 

The  Cleveland  Electric  Company  has  secured  25 
new  cars  from  the  Niles  Car  Company  to  reolace 
those  burned  in  the  Holmden  Avenue  car  birn. 
These  cars  will  be  delivered  next  week.     .Miout  that. 


Information  from  Indiana. 

Indianapolis,  November  21. — Articles  of  incorpora- 
tion have  been  filed  with  the  secretary  of  state  by  the 
Columbus,  Greensburg  and  Richmond  Traction  Com- 
pany, The  capital  stock  is  $1,000,000.  The  new 
company  proposes  to  build  a  line  from  Richmond  to 
Louisville  and  is  to  be  the  Indiana  link  of  the  Apple- 
yard  east  and  west  line.  The  directors  of  the  new 
company  are:  A.  M.  Kuhn,  A.  K.  Hollowell.  H.  M. 
Holland,  C.  N.  Wilson,  Indianapolis  ;  M.  O.  Reeves, 
Columbus,  and  Walter  McConaby,  Richmond, 

Franchises  have  been  granted  during  the  week  as 
follows :     Centerville,  to  the   Columbus,   Greensburg 
and    Columbus  Traction   Company;   Danville,  to  the 
Indianapolis  and  Plainfield  line,  and  at  Veedersburg        _ 
to  the  Consolidated  Traction  Company.     The  latter       i 
company  has  conupleted  its  line  between  Crawfords-        \ 
ville   and   Indianapolis  and   will   now   construct    the 
line   between   Crawfordsville  and   Veedersburg,   and 
thence  to  Covington,  wdiere  the  line  will  connect  with 
the   McKinley    syndicate's    line    west    to    Champaign, 
111.     When  the  Indiana  link  is  completed  it  will  be 
possible  to   ride   from  Wheeling,   W.   Va.,   to   Rock 
Island,  111.,  by  trolley. 

The  Northwestern  Traction  Company  will  open 
its  line  between  Frankfort  and  Lafayette  ne.xt  week. 
The  company  has  put  into  service  some  fine  cars  60 
feet  long,  handsomely  finished,  and  heated  by  hot 
water.  The  new  cars  make  good  time,  making  the 
26  miles  between  Lebanon  and  Indianapolis  in  30 
minutes,  including  three  stops.  The  company  has  de- 
cided to  erect  its  repair  and  machine  shops  at 
Lebanon,  The  company  is  also  building  waiting  sta- 
tions all  along  its  line. 

It  is  announced  that  the  93  miles  of  the  Logans- 
port  and  Toledo  Railroad  will  be  converted  into  an 
electric  line.  The  plan  is  to  obtain  power  for  operat- 
ing the  line  by  a  system  of  dams  in  the  Eel  River. 
Engineers  say  the  plan  is  highly  feasible. 

John  B.  Burrell,  president  of  the  Indiana  Central 
Electric  Traction  Company  has  announced  that  the 
road  has  been  financed  and  that  work  will  begin 
soon.  The  proposed  road  runs  from  Columbus  to 
French  Lick  Springs  by  way  of  Seymour, 

The  city  of  South  Bend  may  soon  have  an  ele- 
vated electric  street  railway  on  South  Fellows 
Street.  The  undertaking  is  the  materialization  of  a 
plan  by  David  Curtis,  who  has  invented  an  elevated 
railway  by  which  cars  will  be  conveyed  on  a  single 
track.  By  his  plan,  a  single  track  is  supported  on 
posts  placed  about  16^2  feet  apart.  The  car  is  sus- 
pendecl  on  strong  hangers  which  run  on  this  track. 
Motive  power  is  obtained  from  a  motor  on  the  upper 
part  of  the  hanger,  and  electricity  is  conveyed  to 
the  motor  by  a  simple  contrivance. 

Cassius  White,  a  resident  of  Portland,  Jay  County, 
has  received  letters  of  patent  oni  plans  for  a  sus- 
pended electric  railroad.  The  Union  Traction  Com- 
pany has  assured  Mr.  White  of  the  necessary  finan- 
cial aid  in  manufacturing  the  construction  material 
and  has  also  agreed  to  install  a  system  after  his 
plans  for  thorough  tests.  The  plan  provides  for 
suspending  the  cars  in  mid-air,  so  arranged  that  a 
very  high  speed  can  be  maintained  with  a  greater 
degree  of  safety  tb.an  is  afforded  by  the  present  sys- 
tem. White's  plan  and  patent  are  said  to  be  attract- 
ing considerable  attention  from  leading  interurban 
men. 

The  Louisville  and  Southern  Indiana  Traction 
Company  has  withdrawn  its  petition  for  an  election 
to  vote  a  two  per  cent,  subsidy  in  New  Albany 
Towmship,  which  would  amount  to  $2o5,ooo.  Great 
opposition  was  developing  to  the  proposition  and  it 
was  deemed  advisable  to  defer  the  election.  The 
money  was  anticipated  to  build  a  line  from  New 
.\lbany  to  Corvdon. 

The  Home  Electric  Light  Company  of  Bloomfield, 
in  order  to  increase  its  business,  is  wiring  houses  at 
actual  cost. 

The  Hammond  Illuminating  Company  has  changed 
its  name  to  that  of  the  South  Shore  Gas  and  Electric 
Li.ght  Company. 

'The  Ft.  Wayne  and  Southwestern  Traction  Com- 
pany is  contracting  with  the  citizens  of  the  towns 
along  its  line  for  electric  lights  in  their  stores  and 
houses.  The  company  can  supply  the  current  20 
hours  in  the  24.  The  company  may  also  furnish 
light  for  street  purposes  later  on. 

The  Richmond  Cit}'  Council  is  not  inclined  to  en- 
force its  resolution  requiring  all  wires  to  be  put 
underground,  since  it  will  be  a  hardship  upon  the 
municipal  electric  plant  officials  wdio  say  they  have 
no  money  to  do  the  work.  F. 


Michigan. 

Detroit,  November  21. — The  following-named  com- 
panies have  filed  articles  of  incorporation  with  the 
secretary  of  state :  National  Electric  Supply  and 
A'l'anufacturing  Company,  Grand  Rapids,  $10,000; 
Houghton  Lake  Telephone  Companv,  Houghton 
Lake,  $r,5oo:  Grand  Rapids  and  Ionia  Railway  Com- 
pany, $i,oco,ooo. 

Renresentatives  of  the  Detroit,  Monroe  and 
Toledo  Short  Line  have  been  in  Monroe  trying  to 
purchase  the  Monroe  electric-lighting  plant.  As 
yet  nothing  definite  has  been  done,  but  indications 
are  that  a  sale  will  be  made.  The  bone  of  conten- 
tion seems  to  be  the  length  of  Ihe  city  franchise. 

The  Detroit,  Monroe  and  Toledo  Short  Line  origi- 
nally intended   making  a  Detroit  connection  on  Elm 
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Avenue,  but  the  city  secured  a  permanent  injunction 
enjoining  it  from  doing  so.  Late  developments  seem 
to  indicate  that  the  company  has  been  forced  to 
accede  to  the  city's  demands  and  will  probably 
extend  its  line  north  on  Anderson  Street  to  the  city 
limits,  thence  east  to  the  northern  extension. 

The  Kalamazoo  and  Lake  Michigan  Electric  Rail- 
way Company,  organized  several  months  ago  and 
xvhich  is  to  connect  Kalamazoo  with  Bentoit  Harbor, 
giving  service  with  Detroit  and  Jackson  via  the 
interurban  line  connecting  those  points,  has  opened 
an  office  in  Benton  Harbor  with  Vice-president  G.  A. 
Mullins  ill  charge. 

It  is  understood  that  the  Detroit,  Monroe  and 
Toledo  Short  Line  will  build  an  additional  auxiliary 
power  plant  at  Rockwood,  which  will  be  necessary 
as  .soon  as  the  northern  extension  is  completed. 
Rockwood  is  situated  midway  between  Toledo  and 
Detroit :  in  addition  the  Huron  River  would  furnish 
an  excellent  supply  of  water  and  ex-Governor 
Strong  is  willing  to  donate  a  site  and  also  furnish  a 
bonus. 

Within  a  few  weeks,  Adrian  will  lead  every  city 
in  the  state  with  a  model  steam-heating  plant  which 
is  being  rapidly  installed  by  the  Citizens'  Light  and 
Power  Compaity.  Wooden  conduits  lined  with 
asbestos  and  ma'de  air  tight,  through  which  steam 
pipes  are  run,  have  been  laid  in  the  business  streets, 
and  the  connection  will  be  made  with  stores  and 
office  buildings.  A  new  power  house  centrally  sit- 
uated, is  nearing  completion.  It  is  expected  that 
steam  will  be  turned  on  within  20  days.  After  the 
business  places  have  been  supplied,  the  company  will 
extend  its  mains  to  the  best  residence  streets.  The 
cost  of  the  work  will  exceed  a  quarter  of  a  million 
dollars.  C.  G.  W. 


Northwestern  Notations. 

Minneapolis,  November  21.— The  Twin  City  Rapid 
Transit  Company  is  installing  three  large  rotanes 
in  its  new  sub-station  on  Hennepin  Avenue,  Minne- 
apolis. Each  rotary  weighs  56  tons  and  is  of  1,500 
kilowatts'  capacity.  Three  similar  machines  are  also 
being  placed   in   the   new    St.    Paul   sub-station. 

The  Minneapolis  City  Council  has  a  special  com- 
mittee busily  engaged  'in  drafting  a  new  heat,  light 
and  power  ordinance.  F.  \'V.  Cappelen  will  probably 
be  engaged  as  an  expert  to  assist  the  committee. 

E.  H.  Hoaglin  will  put  in  an  electric-light  system 
at  Wild  Rose,  Wis.,  if  such  a  plan  proves  feasible. 

The  franchise  and  material  for  a  trolley  line  from 
Davenport.  Iowa,  to  Clinton,  belonging  to  the  John 
U.  May  interests,  have  been  sold  to  the  low^a  and 
Illinois  Company,  which  was  promoted  by  Thomas 
Wilcox  of  Des  Moines. 

An  electric-lighting  franchise  has  been  granted  at 
Eagle  Grove,  Iowa. 

Colonel  Hord  is  promoting  a  scheme  for  building 
an  electric  road  from  Albia.  Iowa,  to  Hocking.  He 
asks  the  people  of  Albia  to  raise  $30,000  for  the 
purpose. 

The  street-car  company  at  Fargo,  N.  D.,  has  been 
granted  a  further  extension  to  August  I,  1904,  in 
which  to  complete  its  line  at  that  place. 

The  Nevada  (Iowa)  Electric  Company  has  been 
given  an  extension  of  20  years  on  its  electric-light- 
ing franchise,  but  it  will  have  to  be  voted  on  by  the 
people  for  final  ratification. 

An  electric  road  is  being  surveyed  from  Britt, 
Iowa,  through  Crj-stal  Lake  and  Elmore  to  Fair- 
mont, Minn.  It  is  probable  that  if  built  it  will  be 
extended  south  to  Clarion,  Iowa. 

It  has  been  decided  to  build  an  electric-light  plant 
at  Ogden,   Iowa. 

The  Interurban  Railway  Company  w'ill  build  a 
freight  house  at  Des  Moines,  Iowa.  Later  a  large 
freight  and  passenger  station  will  be  erected.  At 
present  one  will  be  built  designed  only  to  take  care 
of  the  business  of  the  Colfax  extension. 

The  city  of  Black  River  Falls.  Wis.,  has  taken 
an  option  until  February  1st  on  the  electric-light 
plant  and  power  house  for  $25,000. 

Jacob  Milsten  is  putting  in  an  electric-lighting  sys- 
tem at   Gary.   Minn. 

The  city  of  Yankton,  S.  D..  may  buy  the  electric- 
lighting  plant  at  that  place,  the  company  having 
offered  to  sell  for  $18,000. 

The  Robb  Lawrence  Company  has  let  the  con- 
tract for  the  electric  wiring  in  its  new  four-story 
building  at  Fargo,  N.  D.,  to  the  Northwestern  Elec- 
tric Company. 

The  Rock  River  Traction  Company  is  survevin^; 
a  route  for  the  proposed  trolley  line  from  Fond  dii 
Lac.  Wis.,  to  Janesville. 

A  power  house  will  be  built  at  New  Prague.  Minn.. 
the  city  having  decided  to  operate  the  electric-light- 
ing system. 

Many  residents  of  Lincoln,  Neb.,  are  talking  of 
putting  in  private  lighting  systems,  as  the  present 
rates  are  represented  as  exorbitant.  The  plan  is  to 
erect  small  plants  to  furnish  lights  for  limited  resi- 
dence districts. 

John  I.  Beggs  of  Milwaukee  has  applied  for  an 
electric-h'ght  franchi.se  for  the  city  of  Neenah.  Wis. 

nie  Ifidland  Railway  Company  of  Dubuque.  Iowa. 
has  filed  articles  of  incorporation.  The  capital  stock 
is  placed  at  8150,000. 

The  Interurban  Railway  Company  of  Des  Moines. 
Iowa,  has  made  a  nroposition  to  Altoona.  Io\va.  to 
furnish  that  citv  with   electric-light  facilities. 

The  Wisconsin  State  Board  of  Control  has  rec- 
ommended that  an  electric-light  plant  be  built  on 
the  state  poor  farm  at  Madison. 

The  proposition  to  issue  bonds  for  S16.000  for  im- 


proving the   electric-light  plant   at  Fairmont,    Minn., 
failed  to  pass  in  a  recent  election. 

C.  H.  Casey  was  elected  president  and  George  F. 
Schmitt  secretary  of  the  Jordan  iMinn.)  Electric 
Light  and   Heating   Company  for   the  ensuing  year. 

The  Wisconsin  Construction  Company  has  asked 
for  a  franchise  for  an  electric  line  at  Appleton,  Wis. 
It  is  proposed  to  build  an  interurban  line  from  there 
to  Seymour. 

The  Chippewa  Valley  Electric  Railroad  Company 
has  agreed  to  settle  the  maiter  of  paying  for  the 
street  paving  at  Chippewa  Falls,  Wis.,  and  the  ac- 
tion of  revoking  its  franchise  will  be  revoked  as  soon 
as  the  money  is  forthcoming. 

The  Eastern  Wisconsin  Electric  Railway  and  Light 
Company  has  been  voted  a  franchise  at  Oshkosh, 
Wis.,  for  $35,000.  The  company  now  owns  the  in- 
terurban line  between  that  city  and    Fond  du  Lac. 

W.  H.  Holcomb  of  Neenah,  Wis.,  is  looking  up 
the  matter  of  building  an  electric  line  from  Appleton, 
Wis.,    through    Hortonville   to    New   London. 

The  municipal  lighting  plant  at  Valley  City,  N.  D., 
has  been   sold  to  A.  H.   Gray  for  $20,500. 

The  Duhith-Superior  Traction  Company  w-ill  spend 
about  $400,000  in  improvements  of  the  street-car  sys- 
tem at  the  head  of  the  lakes  next  year.  The  Supe- 
rior City  Council  threatened  to  annul  the  company's 
franchise  unless  the  south-end  service  was  improved, 
but  it  is  thought  the  matter  will  be  settled  to  the 
satisfaction   of  all   concerned.  R, 


Among  the  Rockies. 

Salt  Lake  City,  November  19. — Present  indica- 
tions, are  that  within  the  next  few  weeks  a  con- 
solidption  will  be  affected  between  the  LItah  Light 
and  Power  Company  and  the  Consolidated  Railway 
Company,  both  operating  in  Salt  Lake  City,  LItah, 
and  having  an  aggregate  capitalization  of  $7,000,000. 
To  that  end  meetings  of  the  stockholders  of  the  two 
companies  will  be  held  on  the  15th  and  i6th  of  De- 
cember, and  it  is  expected  that  the  merger  will  be  in 
force  by  the  first  of  the  year.  The  plan  is  to  organ- 
ize a  new  company,  which  will  issue  stock  in  ex- 
change for  certificates  of  the  present  companies  on 
some  basis  to  be  agreed  upon.  A  new  bond  issue 
will  be  made  when  the  consolidated  company  is  or- 
ganized, and  as  the  stock  issue  of  both  companies  is 
practically  the  same,  no  cash  transaction  will  be  in- 
volved ill  the  merger.  Provision  will  be  made  for 
the  expenditure  of  about  $2,500,000  annually  for  a 
term  of  years  in  extensions  and  general  improve- 
ments. 

The  Mercantile  Trust  Company  of  Boston  has 
filed  a  bill  of  foreclosure  of  mortgage,  amountin.g 
to  $475,000,  against  the  Boise-Payette  Electric  Power 
Company,  as  a  result  of  the  failure  of  the  power 
company  to  pay  the  semi-annual  interest  of  the 
bonus,  amounting  to  $13,500.  The  books  show  an 
indebtedness  of  oyer  $80,000  to  eastern  creditors. 
The  company  asserts  that  good  dividends  have  been 
earned,  but  the  amount  so  accumulated  was  spent 
in  improving  the  plant  and  system,  as  insufficient 
provision  had  been  made  for  expending  the  money 
secured  from  the  bonds  in  this  direction. 

.An  electric  power  plant  will  be  built  near  Santa 
fe,  N.  M.,  soon  by  the  Capital  Light  and  Power  Com- 
pany, and  will  supply  power  to  Albuquerque,  Las 
Vegas  and  nearby  cities.  The  enterprise  is  pushed  by 
A.  R.  Gibson  of  Santa  Fe.  The  source  of  power 
for  the  proposed  plant  will  be  the  waters  of  the 
Pecos   River.  G. 


On  the  Pacific  Slope. 

San  Francisco,  November  18. — The  Standard  Elec- 
tric Company  of  this  city  is  displaying  much  activity 
in  the  districts  served  by  its  transmission  lines.  It 
is  understood  that  arrangements  will  soon  be  made 
to  supply  the  Stockton  Gas  and  Electric  Company 
with  enough  electric  power  to  enable  the  latter  to 
close  down  its  steam  plant.  Rumors  that  the  Stand- 
ard Electric  Company  will  sell  out  its  system,  pre- 
sumably to  the  San  Francisco  Gas  and  Electric  Com- 
pany, have  been  prevalent  lately.  The  Standard  Elec- 
tric Company  has  been  supplying  the  San  Francisco 
Gas  and  Electric  Company  with  several  thousand 
horsepower  for  some  time. 

The  bids  for  the  main  generators  of  the  new  mu- 
nicipal light  and  power  plant  at  Seattle,  Wash.,  were 
very  close.  The  successful  bid  was  that  of  the  Wag- 
ner-Bullock Company  for  two  Bullock  generators, 
which  are  to  be  constructed  in  Cincinnati  for  quick 
delivery.  Each  generator  will  be  directly  connected  to 
a  Pelton  waterwheel.  The  generators  are  i.200-kilo- 
watt,  three-phase,  revolving-field  machines,  60  cycles, 
2.3CO  volts.  Two  75-kilowatt,  125-volt  exciters  are 
included  in  the  contract.  John  Martin  &  Co.  of  San 
Francisco  will  supply  the  transformers  and  switch- 
boards, which  are  of  Stanley  manufacture.  The 
Standard  Underground  Cable  Company  will  furnish 
the  cables  and  the  California  Electrical  Works  of  San 
Francisco  the   insulators. 

The  San  Bernardino  Valley  Traction  Company, 
which  operates  about  20  miles  of  electric-railway 
lines  between  San  Bernardino,  Redlands  and  High- 
lands, is  now  installing  a  duplicate  of  its  original  sub- 
station equipment.  Each  unit  consists  of  a  200-kilo- 
watt,  synchronous  motor-generator  set.  wound  for 
ii.oco  volts.  A  third  order  for  a  similar  set  is  an- 
ticinated  for  the  near  future. 

The  Northern  California  Power  Company  is  ar- 
ranging for  the  establishment  of  an  electric  pumning 
plant  on  the  bank  of  the  Sacramento  River,  near  Red- 
ding.    The  purpose  is  to  supply  water  for  Redding. 


W.  W.  Briggs  of  the  sales  department  of  the 
Westinghouse  Electric  and  Manufacturing  Company 
in  San  Francisco,  has  returned  from  a  short  business 
trip  to  Reno  and  Virginia  City,  Nev. 

Arrangements  are  being  made  to  change  the  street- 
lighting  system  of  Hillsboro,  Ore.,  to  an  incandescent 
system.  The  Town  Council  has  just  closed  a  con- 
tract with  the  Northwestern  Electrical  Engineering 
Company  to  furnish  a  larger  dynamo. 

The  city  trustees  of  Alameda,  Cal.,  have  opened 
bids  for  supplying  the  municipal  lighting  plant  with 
arc  and  incandescent  lamps.  Five  bids  were  received, 
as  follows:  Stanley  Electric  Company,  $4,217;  Gen- 
eral Electric  Company,  $4,995 ;  Westinghouse  Electric 
and  Manufacturing  Company,  $4,250;  California  Elec- 
tric Company,  $4,130;  General  Incandescent  Arc  Light 
Company,  $4,104.  The  circuit  will  include  140  in- 
candescent arc  lights. 

J.  F.  Gray  and  Walter  N.  Pierce  have  separately 
asked  for  franchises  for  electric-light  plants  at 
Haines,  Ore. 

The  City  Council  of  Oakland,  Cal,  has  appropri- 
ated $5,500  for  the  installation  of  a  switchboard  for 
the  city  fire-alarm  system,  and  an  ordinance  has  been 
passed  authorizing  the  Board  of  Public  Works  to 
advertise  for  bids. 

The  Edison  Electric  Company  will  install  Curtis 
turbines  of  2,000  kilowatts'  capacity  each,  in  its  new 
plant  now  being  built  in  East  Los  Angeles.  It  is 
said  that  these  will  be  the  first  machines  of  the  kind 
to  be  put  in  on  the  Pacific  Coast. 

The  Pacific  Coast  Oil  Company  of  Point  Rich- 
mond, Cal.,  has  secured  a  franchise  for  the  construc- 
tion and  operation  of  an  electric  street-car  line  in 
Point  Richmond. 

Plans  for  the  new  power  station  of  the  Ballard 
Electric  Company  at  Ballard,  Wash.,  have  been  ac- 
cepted. 

The  Tacoma  Railway  and  Power  Companv  of  Ta- 
coma.  Wash.,  has  applied  to  the  Board  of  County 
Commissioners  of  Pierce  County  for  a  franchise  to 
construct  and  operate  a  single-track  electric  railway 
and  an  electric  power-transmission  line  in  that  county. 

C.  A.  Weaver,  F.  E.  Odell,  W.  G.  Haw  and  E.  S. 
Whitcomb  have  been  selected  as  a  committee  by  the 
citizens  of  Glendora,  Cal.,  to  investigate  and  report 
on  the  matter  of  establishing  an  electric-lighting  sys- 
tem for  that  place.  It  is  understood  that  the  Pacific 
Electric  Light  and  Power  Company  will  make  an 
offer  for  furnishing  power. 

Frank  Mulvey,  an  electrician  of  Eureka,  Cal.,  is 
preparing  to  open  a  store  at  that  place  for  the  sale 
of  electrical  supplies.  He  will  also  make  contracts 
for  the  installation  of  electric-lighting  and  power 
plants.  A. 


PERSONAL. 


Dr.  F.  A.  C.  Perrine  will  deliver  the  Founder's 
Day  address  on  November  30th  at  the  Thomas  S. 
Ciarkson  Memorial  School  of  Technology,  Potsdam, 
New  York. 

J.  C.  H.  Engel  has  resigned  as  president  of  the 
Anoka  (Minn.)  Electric  Light,  Waterworks  and 
Power  Company.  D.  A.  Gwinn  of  Terre  Haute, 
Ind..  was  elected   to   succeed  him. 

.'\.  L.  Scott,  assistant  to  President  George  F.  Mc- 
Culloch,  of  the  Indiana  Union  Traction  Company 
lines,  with  headquarters  at  Indianapolis,  has  ten- 
dered his  resignation  and  has  returned  to  his  home 
in  Fort   Wayne  to  reside  temporarily. 

The  resignation  of  T.  Arthur  Henderson  as  gen- 
eral superintendent  of  the  Chicagp  Union  Traction 
Company  has  been  accepted  by  the  directors.  LTpon 
severing  his  connection  with  the  company  Mr.  Hen- 
derson   left     with   his   wife   for   New   York   city. 

Charles  H.  Hines  has  been  appointed  electrical 
engineer  of  the  entire  system  of  the  Canadialt 
Pacific  Railway.  Mr.  Hines  will  have  general  super- 
vision of  all  electrical  matters,  including  power  and 
lighting  circuits,  generators,  motors,  arc  and  incan- 
descent lights,  and  other  electrical  machinery  and 
apparatus. 

T.  C.  Cherry  has  resigned  as  manager  of  the  Lo- 
rain (Ohio)  Street  Railway  Company  and  will  leave 
in  December  to  accept  the  management  of  the  Sag- 
inaw Valley  Traction  Company.  His  new  position 
includes  the  management  of  the  traction  lines  of 
Saginaw  City  and  Bay  City,  Mich.,  an  interurban 
line  and  an  electric-light  plant. 

Thomas  R.  Mercein  of  Milwaukee,  the  enterprising 
secretary  of  the  Northwestern  Electrical  Association, 
was  in  Chicago  last  week  on  business  in  connection 
with  the  forthcoming  annual  meeting  of  the  asso- 
ciation, to  be  held  in  M'ilwaukee  beginning  January 
20th.  Mr.  Mercein  says  that  the  pro.spect  for  an 
excellent  convention  is  promising. 

Arthur  A.  Anderson,  formerly  superintendent  of 
the  Indianapolis  street  railway  and  more  recently 
assistant  manager  of  the  Union  Traction  Company 
and  superintendent  of  the  Mahoning  Valley  street- 
car system,  has  been  made  general  superintendent  of 
the  Indianapolis  and  Cincinnati  Traction  Company 
and  will  enter  upon  his  duties  at  once. 

It  is  reported,  but  not  officially  confirmed,  that  Mr. 
Edward  B.  Ellicott.  city  electrician  of  Chicago,  has 
been  appointed  chief  electrician  and  mechanical  engi- 
neer of  the  Louisiana  Purchase  Exposition  at  St. 
Louis.  Mr.  Henry  Rustin,  who  has  filled  the  St. 
Louis  position  acceptably,  has  been  ill  for  some  time, 
and   it   has   been   necessai-y   to  find  a   successor.     If 
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the  City  Council  will  give  Mr.  EUicott  a  leave  of 
absence,  he  will  be  appointed  to  fill  the  vacancy. 
Should  this  arrangement  be  carried  out,  St.  Lotus 
will  gain  the  services  of  a  practical  electrical  man'  of 
wide  experience  and  excellent  capacity,  who  at  the 
same  time  possesses  fine  executive  ability. 

Frederick  A.  Huntress  of  Halifax,  N.  S.,  formerly 
of  Boston,  has  been  appointed  general  manager  to 
succeed  Richard  T.  Laffin  of  the  Worcester  Con- 
solidated Street  Railway  Company,  whose  resignation 
has  been  accepted.  Mr.  Huntress  is  a  graduate  of 
Harvard  University,  and  has  had  I2  years  expe- 
rience in  Boston,  Montreal  and  Halifax. 

The  following  appointments  are  announced  by 
James  Kent,  manager  of  telegraphs  of  the  Canadian 
Pacific  Railway;  W.  J.  Camp,  electrical  engineer  in 
charge  of  all  electrical  equipment  with  offices  in 
Montreal ;  F.  J.  Richardson,  superintendent  of  east- 
ern division  with  office  in  Montreal;  P.  W.  Snyder, 
superintendent  of  Atlantic  division  with  office  at  St. 
John,  N.  B.  This  last  division  will  comprise  all 
lines  east  of  Mogantic  and  River  du  Loup. 

At  the  meeting  of  the  directors  of  the  American 
Institute  of  Electrical  Engineers  on  November  20th, 
34  associates  were  elected  .^nd  six  associates  were 
transferred  to  full  membership.  The  names  of  the 
associates  who  were  transferred  to  full  membership 
are  as  follows:  Walter  Ambrose  Pearson,  New 
York  city ;  Wynn  Meredith,  San  Francisco,  Cal. ; 
Lorin  Everett  Imlay,  Niagara  Falls,  N.  Y. ;  Bernard 
Edward  Sunny,  Chicago,  111.;  John  Joseph  Carty, 
New  York  city;  Eugene  B.  Clark,  Chicago,  111. 

Robert  B.  Catherwood,  who  died  at  his  home  in 
Brooklyn  on  November  nth,  was  84  years  of  age. 
Mr.  Catherwood  built  the  DeKalb  Avenue  Railroad, 
a  trolley  line  in  Brooklyn,  and  operated  the  line  for 
two  years  before  it  passed  into  the  hands  of  a  com- 
pany. He  was  connected  with  municipal-engineeririg 
undertakings,  having  built  many  miles  of  sewers  in 
that  city.  Among  his  works  was  the  construction  of 
a  large  part  of  the  street-railway  system  of  Indian- 
apolis, Ind. 


ELECTRIC  LIGHTING. 

The  People's  Electric  Light  and  Power  Company 
of  Frankfort,  Ky.,  is  about  to  build  a  new  electric- 
light  plant  in  that  city. 

As  a  result  of  a  recent  election  the  City  Council 
of  Versailles,  Mo.,  will  issue  $io,coo  in  bonds  for 
the  erection  of  an  electric-light  plant. 

The  citizens  of  Fort  Mill,  S.  C,  have  voted  in 
favor  of  a  special  tax  levy  to  provide  funds  for  the 
construction  of  an  electric-light  plant  and  water- 
works. 

Plans  are  being  drawn  for  an  electric-light  and 
water  plant  to  be  constructed  at  Weleetka,  I.  T. 
A  franchise  for  operating  the  plants  has  been  granted 
to  B.  and  C.  Wattville. 

The  City  of  Benton,  Ark.,  has  decided  not  to 
build  the  proposed  municipal  electric-light  plant,  and 
is  therefore  ready  to  grant  a  franchise  and  contract 
to  private  parties  for  municipal  lighting. 

The  electric-light  and  waterworks  plant  at  La 
Grange,  III.,  which  also  supplies  light  and  water  to 
the  village  of  Grossdale,  both  suburbs  of  Chicago, 
was  destroyed  by  fire  recently.  The  plant  was  owned 
and  operated  by  the  village  of  La  Grange. 

Charles  H.  Cahan  of  Halifax,  N.  S.,  legal  adviser 
to  the  Mexican  Light  and  Power  Company,  says  that 
his  company  has  just  completed  the  purchase  of  the 
whole  of  the  property  of  the  Mexican  Works,  Lim- 
ited, a  plant  owned  largely  by  Siemens  &  Halske  of 
Germany. 

The  electric-light  and  power  house  at  Hastings, 
Colo.,  is  reported  to  have  been  blown  up  by  dyna- 
mite. The  explosive  had  not  been  placed  correctly 
and  only  part  of  the  building  was  destroyed.  It  is 
thought  that  inost  of  the  machinery  can  be  repaired. 
The  perpetrators  are  not  known. 

The  Newhouse  M'ines  Company  of  Salt  Lake 
County,  Utah,  is  preparing  to  put  in  an  electric  power 
plant  to  supply  light  and  power  to  the  company's 
mines  and  to  the  town  of  Newhouse  in  the  Wah  Wah 
Valley.  E.  M'.  Cargo,  George  K.  Fisher  and  A.  F. 
Bettles  are  now  inspecting  a  site  on  Beaver  River. 


ELECTRIC  RAILV^AYS. 

The  Albuquerque  Traction  Company  of  Albu- 
querque, New  Mexico,  has  purchased  the  O.  E. 
Cromwell  horse-car  line  which  will  be  transformed 
into  an  electric  line. 

An  electric  railway  is  proposed,  to  extend  from 
Mexico,  Mo.,  through  Paris,  Shelbyville,  Shelbine 
and  other  important  towns,  to  Memphis,  Mo.  The 
road  will  be  built  standard  gauge  so  as  to  accommo- 
date passenger  and  freight  cars  from  the  steam  rail- 
roads.    Pleadquarters  will  be  in  Mexico,  M'o. 

L.  P.  Northrup  has  been  granted  a  franchise  to 
build  an  electric  railway  in  Arkansas  City,  Winfield 
and  Gueda  Springs,  Kan.  A  branch  line  will  be 
built  to  the  Chilocco  Indian  School,  about  five  miles 
•from  Arkansas  City.  The  company  has  also  applied 
for  a  franchise  in  Wellington. 

It  is  said  that  the  Westinghouse  comibany  is  get- 
ling  out  plans  for  the  electrical  equipment  of  the  line 


of  the  Ohio  Valley  Traction  Company  from  Jef- 
fersonvillc,  Ind.,  to  Henryville.  The  company  was 
incorporated  some  time  ago  by  E.  G.  Connette  and 
William  Holbrook  of  Syracuse,  N.  Y.,  Senator  Louis 
Schenck  of  Seymour,  Ind.,  George  H.  Voight  and 
George   H.  Holzbog  of  Jeffersonville. 

Charles  Goodfellow  of  St.  Louis  is  to  supervise 
the  construction  of  the  electric  road  to  be  built  from 
Sioux  City,  Iowa,  to  Omaha,  Neb.,  a  distance  of  91 
miles.  M'r.  Goodfellow  expects  to  complete  18  miles 
of  the  line  this  fall.  This  would  reach  Homer, 
Neb.,  where  there  are  stone  quarries  which  the  com- 
pany will  use  in  ballasting  the  road.  The  line  will 
be  a  single  track  and  will  be  operated  by  a  current 
from  a  central  plant,  with  transforming  stations 
every  10  miles.  The  Western  Electric  Supply  Com- 
pany of  St  Louis  has  the  contract  for  building  the 
road. 

A  new  electric  railway  is  projected  to  connect  Chi- 
cago and  Joliet.  The  company,  which  has  been  in- 
corporated with  a  capital  stock  of  $50,000,  is  to  be 
known  as  the  Blue  Island,  Riverdale  and  Hammond 
Street  Railway,  with  principal  oflice  in  Chicago.  The 
line,  with  two  branches,  is  to  be  constructed  so  ^s 
to  connect  many  of  the  suburbs  lying  south  of  Chi- 
cago and  on  the  route  to  Joliet,  including  Harvey, 
Phoenix,  South  Holland,  Chicago  Heights,  Thorn- 
ton, Homewood,  Calumet,  Riverdale,  Dalton,  Blue 
Island,  Lansing  and  West  Hammond.  The  incorpo- 
rators and  first  board  of  directors  are  William  R. 
Owen,  August  W.  Miller,  John  F.  Noel,  Henry 
Schanze  and  Michael  J.  Corcoran,  all  of  Chicago. 


AUTOMOBILES. 


A  factory  building  is  being  erected  at  Jacksonville, 
Fla.,  where  the  Florida  Automobile  Company,  re- 
cently incorporated,  will  manufacture  and  deal  in 
automobiles.  L.  C.  Moore  is  secretary  of  the  com- 
pany. 

A  company  has  been  organized  at  Milwaukee,  Wis., 
to  build  heavy  automobile  trucks.  The  company  will 
utilize  the  Cotta  patents,  which  cover  a  device  for 
distributing  power  equally  and  independently  to  all 
four  wheels.    A  factory  is  to  be  erected  at  once. 

The  Belgian  Commission  on  Cuba  reports  to  the 
Department  of  Foreign  Affairs  in  Brussels  that 
Cuba  offers  an  excellent  market  for  automobiles. 
The  kind  of  carriage  most  in  demand  is  the  vehicle 
known  as  "voiturette,"  run  by  gasoline  or  steam. 
The  commission  calls  especial  attention  to  the  poor 
condition  of  the  roads  in  Cuba,  and  recommends  a 
strong,  well-built  automobile,  of  about  10  horse- 
power, and  moderate  in  price,  as  being  the  most 
likely  machine  to  meet  with  quick  and  profitable  sale. 


POWER  TRANSMISSION. 

The  Clarinda  Electric  Power  Company  of  Clarinda, 
Iowa,  has  turned  on  the  day  circuit  and  begun  fur- 
nishing power  for  several  of  the  industrial  establish- 
ments in  that  city. 

In  a  recent  United  States  government  report  re- 
garding industry  and  labor  in  New  Zealand  it  is 
stated  that  "local  manufactures  merely  supply  the 
domestic  market,  and  that  only  in  part ;  though  with 
long-distance  transmission  the  abundant  waterpower 
of  the  mountain  streams  may  ultimately  be  used  to 
work  up  the  raw  materials  of  the  islands  previous 
to  export." 

Although  the  plan  of  "electrifying"  two  of  the 
steam  ore  roads  of  the  United  States  Steel  Corpor- 
ation near  Duluth — the  Duluth  and  Iron  Range  and 
the  Duluth,  Missabe  and  Northern — has  been  sug- 
gested, it  has  received  no  serious  'consideration  by 
the  steel  company.  The  proposed  plan  is  to  transmit 
power  from  the  Great  Northern  Power  Company's 
waterpower  plant  at  Duluth  for  the  operation  of  the 
trains.  But  the  steam  roads  are  now  running  under 
ideal  conditions  as  to  grades,  the  loaded  trains  being 
able  to  coast  most  of  the  way  into  Duluth,  so  there 
is  little  probability  that  action  will  be  taken  for 
some  time. 

The  construction  of  the  Vancouver  (B.  C.)  power 
installation  by  the  Vancouver  Power  Company  is 
nearly  completed  and  the  manager  states  that  by 
December  tlte  company  will  be  in  a  position  to  de- 
liver 2,000  electrical  horsepower.  The  original  plan 
for  construction  of  the  power  house  has  been  doubled 
and  machinery  of  greater  electrical  capacity  is  being 
installed,  involving  an  additional  expenditure  of 
$300,000.  The  directors  believe  the  rapidly  increas- 
ing demand  for  power  in  Vancouver  and  New  West- 
minster will  justify  the  extra  expense.  The  plant 
will  have  an  initial  capacity  of  Q,ooo  horsepower, 
with   facilities   for   expansion   to  30,000  horsepower. 


PUBLICATIONS. 


The  mechanical  equipment  of  the  Orange  brewery 
in  Orange,  N.  J.,  is  fully  described  in  a  bulletin  by 
the  Crocker-Wheeler  Company,  Ampere,  N.  J.  The 
mechanical  devices  used  In  the  art,  which  are  mostly 
motor-driven,  are  illustrated  in  the  bulletin,  besides 
a  fairly  good  description  of  the  process  of  making 
the  beer. 

The  American  Steel  and  Wire  Company,  Chicago, 
which  manufactures,  among  other  things,  wire  rope 
and  -fittings,  is  distributing  a  catalogue  descriptive  of 
its  wares  of  this  description.     The  book  is  covered 


with  heavy  paper  and  contains  complete  lists  of  the 
wire  rope  and  fittings  manufactured  by  the  com- 
pany, together  with  tables  of  sizes  and  weights. 

A  booklet  from  the  Northern  Electrical  Manufac- 
turing Company  of  Madison,  Wis.,  describes  in  de- 
tail the  company's  small  motors  designed  especially 
for  driving  machine  tools.  The  machines  are  multi- 
polar with  bar  or  coil-wound  annatures  and  are  of 
the  type  known  as  the  "Northern  steel  spherical  mo- 
tors." The  purpose  of  the  booklet  is  to  describe 
this  type  of  motor  by  itself,  apart  from  the  standard 
spherical   motors   built   by   the   company. 

Incandescent  lamps  of  various  styles  and  sizes  are 
described  and  listed  in  a  small  catalogue  from  the 
Sawyer-Man  Electric  Company,  New  York  city. 
Some  unusual  shapes  of  bulbs  are  shown  for  deco- 
rative purposes;  also  sign  lamps  and  tubular  lamps 
for  use  in  confined  places.  A  few  pages  in  the  front 
contain  a  lamp  chart  showing  the  relation  of  candle-  J 
power  and  watts  in  a  number  of  lamps  tested,  with  I 
some  hints  as  to  lamp  economy,  value  of  voltage, 
regulation  and  light  distribution. 

Vol.  IV.  of  the  Transactions  of  the  American 
Electrochemical  Society,  just  out,  is  devoted  to  the 
proceedings  of  the  fourth  general  meeting  held  at 
Niagara  Falls,  September  17  to  19,  1903.  A  list  of 
officers  and  committee  members  is  given,  followed 
by  the  account  of  the  business  meeting.  The  papers, 
16  in  number,  which  were  presented  at  the  conven- 
tion are  given  in  full,  with  the  discussions  which 
followed.  The  president  of  the  organization  is  Jo- 
seph W.  Richards,  Bethlehem,  Pa.,  and  the  secretary 
Charles  G.  Reed,  Philadelphia,  Pa. 

Columbus  storage  batteries  are  described  in  a 
small  paiTiphlet  distributed  by  the  Colutnbus  Storage 
Battery  Company,  Columbus,  O.  Although  not  dif- 
fuse, the  pamphlet  contains  inore  than  the  average 
amount  of  good  reading  matter,  giving  a  fairly  com- 
prehensive discussion  of  the  principle  of  the  storage 
ijattery  and  directions  for  operation,  together  with 
some  information  regarding  the  setting  up  of  cells, 
testing,  charging  and  discharging,  etc.  The  publi- 
cation serves  also  as  a  catalogue,  the  different  types 
of  cells  manufactured  by  the  company  being  listed 
with  the  charging  rate  in  amperes,  dimensions  and 
weight. 

"Electric  Power,"  the  latest  catalogue  of  Westing- 
house  motors,  prepared  very  tastefully  by  the  West- 
inghouse Electric  and  Manufacturing  Company  of 
Pittsburg,  will  certainly  attract  more  than  passing 
attention.  In  all  there  are  134  pages,  with  61  illustra- 
tions. An  artistic  cover  design  is  printed  in  red 
upon  light  brown  paper.  The  catalogue  is  written 
in  four  languages,  English,  German,  French  and 
Spanish.  The  general  plan  of  the  book  is  to  have  an 
illustration  of  a  motor  or  installation  of  some  kind 
on  one  page,  briefly  described  by  a  line  or  two,  in 
each  of  the  four  languages,  on  the  opposite  page. 
Most  of  the  motors  described  are  type-C  polyphase 
induction  machines  and  are  adapted  to  a  great  variety 
of  work,  even  to  the  running  of  machine  tools. 
There  are  also  shown  a  number  of  direct-current 
four-pole  motors,  open  type,  and  some  enclosed  mo- 
tors for  various  purposes.  As  a  whole,  the  book  is 
certainly  a  fine  specimen  of  the  art  of  the  paper- 
maker,  engraver  and  printer. 


SPACE    TELEGRAPHY. 

It  is  reported  from  Rome  that  Marconi  has  begun 
work  on  the  powerful  space-telegraph  station  at 
Pisa  through  which  it  is  intended  to  establish  com- 
munication with  the  Argentine  Republic  and  later 
with  the  United  States. 

The  governor  of  the  Dutch  East  Indies  is  in  nego- 
tiation with  the  home  government  for  the  install- 
ment of  space  telegraphy  between  the  various  islands 
of  the  group.  A  bill  authorizing  this  step  will  prob- 
ably be  passed  by  the  next  parliament  at  The  Hague. 

The  introduction "  of  the  first  regular,  space-tele- 
graph service  in  France  is  due  to  the  initiative  of  the 
Railway  Company  of  the  Ouest,  which,  together 
with  the  Brighton  company  of  England,  will  install 
stations  at  Dieppe  and  Newhaven.  The  system  of 
Octave  Rochefort  will  be  used.  The  installation  of 
the  service  has  been  confided  to  the  Mors  Society  of 
Paris,  well  known  for  its  electrical  appliances  and 
automobiles. 


MISCELLANEOUS. 


Temporary  installations  have  been  made  in  the 
new  First  National  Bank  Building,  Chicago,  to  sup- 
ply light,  heat  and  elevator  facilities  \\'hile  the  in- 
terior finishing  is  under  way  in  the  first  half  of  the 
building.  Two  Crocker-Wheeler  150-kilowatt,  di- 
rect-current generators  have  been  installed,  direct- 
connected  to  Ball  vertical  engines.  These  units 
are  for  supplying  lights  and  a  few  small  motors. 
The  indirect  system  of  heating  will  be  used  and 
fans  of  special  design  are  bein.g  installed.  The  ele- 
vators are  to  be  steam-hydraulic,  and  some  are  in 
operation  at  the  present  time.  Three  boilers  are  in 
place  and  are  the  only  permanent  part  of  the  plant. 

The  Albert  Dickinson  Company  of  Minneapolis  is 
building  a  new  power  house  for  its  Minneapolis 
.grain-elevator  plant.  All  machines  are  to  be  motor- 
driven,  and  the  new  installation  will  furnish  current 
for  these  motors  as  well  as  for  lighting.  The  Arnold 
Electric  Power  Station  Comp.iny  nf  Chicago  is  the 
consnlling   engineer    for    the    plant,    which    is    to   be 
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complete  in  every  detail.  Provision  is  made  in  the 
design  of  the  plant  for  any  necessary  future  exten- 
sion. Contracts  are  now  being  let  by  the  Arnold 
company  for  power-lioiise  equipment,  all  of  which  is 
to  be  installed  and  ready  for  operation  within  90 
days. 

It  is  reported  that  James  Wilkinson,  chief  engi- 
neer of  the  Birmingham  Railway,  Light  and  Power 
Company,  has  perfected  a  steam  turbine  engine  and 
will  organize  a  company  to  build  a  factory  in  Bir- 
mingham, Ala.,  where  the  engine  will  be  manufac- 
tured. 

An  electrically  operated  ticket  punch  is  likely  to 
be  used  in  connection  with  the  turnstiles  at  the  gates 
of  the  St.  Louis  Fair.  Under  electrical  motive 
power  the  chopper  will  be  in  continuous  operation 
as  long  as  the  turnstile  is  in  use.  The  ticket  when 
taken  up  by  the  gateman  is  dropped  in  a  slit  in  the 
stile,  after  which  it  is  seized  by  machinery  and  per- 
forated about  eight  times,  effectually  preventing  it 
from  being  resold. 

A  new  system  of  welding  has  been  adopted  ^t 
the  Scotstonn  Iron  Works.  Glasgow,  Scotland,  which 
is  based  upon  an  electrical  process.  Oxygen  and 
hydrogen  gases  are  produced  by  the  electrolysis 
of  water,  and  these  areu  sed  by  the  oxyhydrogen 
blowpipe  to  do  the  welding.  The  apparatus  yields 
gas  according  to  the  amount  of  power  absorbed,  and 
works  continuously  with  the  maximum  as  well  as 
with  the  minimum  of  power.  With  the  system  it 
is  possible  to  utilize  such  power  as  is  wasted  in 
establishments  where  the  machines  are  worked  in- 
termittently. The  gases  can  be  eftectively  and  cheaply 
applied  by  means  of  the  blow  pipe  to  the  repair  of 
defective  iron  and  steel  castings,  armor  plates,  the 
welding  of  iron,  steel  and  copper  tubes,  iron  and 
steel  plates,  trolley  wires,  rails  and  connections.  It 
is  said  that  by  the  use  of  the  blow  pipe  there  is  no 
oxidation  or   spoiling  of  the  metal. 

By  the  use  of  an  elaborate  system  of  electric  light- 
ing the  ''horse  fair,"  the  new  feature  of  the  annual 
exliibition  of  the  International  Live  Stock  Associa- 
tion, which  will  be  held  in  Chicago  on  November 
28th  to  December  5th,  will  be  made  a  special  evening 
attraction  during  tlie  show.  This  feature  is  likely 
to  be  ari  exceedingly  attractive  one,  rivaling  in  in- 
terest tlie  annual  horse  show  which  recently  closed 
at  the  Coliseum.  A  number  of  classes  have  been 
added  and  a  tent  450  by  150  feet  has  been  constructed 
in  which  the  fair  will  be  held.  The  exposition  this 
year  promises  to  be  particularly  fine,  the  entry  list 
being  40  per  cent,  greater  than  last  year.  The  col- 
lege contests  in  the  stock-judging  ring  add  an  ele- 
ment of  interest,  as  the  students  at  a  number  of 
the  agricultural  schools  are  bending  every  effort 
to  secure  the  John  A.  Spoor  trophy  offered  for  the 
most  expert  students.  Special  rates  have  been  made 
by  the  railroads  from  all  points.  


TRADE  NEWS. 

The  Crocker- \\'heeler  Company  of  Ampere,  N.  J., 
has  established  headquarters  for  the  southern  rep- 
resentative of  its  Washington  office,  S.  M.  Conant,  at 
425   Empire  Building,  Atlanta,   Ga. 

The  H.  E.  Lindsey  Electrical  Supply  Company  of 
St.  Louis,  Mo.,  has  changed  its  name  to  the  Century 
Electric  Company.  The  address  of  the  company  is 
1007-1009-1011    Locust    Street. 

The  Electric  Dynamic  Company  of  Bayonne,  N.  J., 
has  been  recently  organized  to  deal  in  electric  mo- 
tors. The  incorporators  of  the  company  are  A. 
Treadwell,  B.  S.  Cruden  and  K  P.  Kingsland. 

In  addition  to  the  large  750-by- 150-foot  building 
at  Schenectady,  N.  Y.,  in  which  the  General  Electric 
Company  is  extensively  engaged  in  the  manufacture 
of  Curtis  steam  turbines,  it  is  announced  that  this 
companj'  is  now  constructing  a  large  building  at 
the  River  works  in  Lynn,  Mass.,  to  be  devoted  to 
the  same  purpose. 

The  W^estern  Electric  Company  has  let  contracts 
for  25  additional  buildings  at  the  Hawthorne  plant, 
which  is  located  at  Twenty-second  Street  and  Forty- 
eighth  Avenue,  Chicago.  The  buildings  will  form 
a  group  to  be  known  as  the  insulation  plant,  and  all 
of  them  will  be  connected  by  concrete  tunnels  five 
by  seven  feet,  through  which  will  be  led  all  wires 
and  pipes,  pneumatic  tubes,  etc.  It  is  said  that 
the  tunnels  alone  will  cost  $55,000.  The  cost  of  the 
buildings  will  be  about  $125,000. 

The  Westinghouse  Air  Brake  Company  of  Pitts- 
burg has  been  granted  a  charter  with  a  capital  of 
$Ii,0OO,coo.  The  new  company  is  a  merger  of  the 
Westinghouse  Air  Brake  Company,  organized  in 
1863,  and  the  Electro-Magnetic  Brake  Company,  or- 
ganized about  two  years  ago  with  a  capital  of  $5,- 
000,000.  The  officers  of  the  new  company  are : 
President,  George  Westinghouse ;  first  vice-president. 
Robert  Pitcairn ;  second  vice-president,  H.  H.  West- 
inghouse :  third  vice-president,  E.  M.  Herr ;  secre- 
tary, John  Miller,  and  treasurer,  John  Caldwell. 
The  Electro-Magnetic  Brake  Company  was  a  manu- 
facturer of  electric  brakes  for  electric-railway  serv- 
ice, and  these  brakes  will  continue  to  be  manufac- 
tured by  the  Westinghouse  Air  Brake   Company. 

A  new  plant  is  under  construction  at  Harrison. 
N.  J.,  for  the  firm  of  Henry  Ti.  Worthington.  The 
plant  will  accommodate  from  4,000  to  S.ooo  men.  It 
consists  of  a  machine  shop,  erecting  shop,  two  foun- 
dries and  a  pattern  building.  The  machine  shop  is 
1,006  feet  long,  while  the  main  foundry  is  600  feet 
in  length.  The  power  house,  which  will  be  equipped 
with  the  most  modern  boilers,  engines  and  gener- 
ators, is  a  building  172  by  102  feet.  Electric  power 
distribution  is  to  be  employed  throughout,  and  the 
grounds  will  be  illuminated  by  electric  arc  lights. 
All    the   buildings   will   be   connected   by   a   complete 


system  of  railroad  tracks  entering  the  ends  of  the 
buildings  and  placing  the  works  in  direct  communi- 
cation with  several  railroad  systems.  The  new  plant 
will  be  devoted  entirely  to  the  manufacture  of  water- 
works machinery,  water  meters,  cooling  towers,  con- 
densers, feed-water  heaters,  centrifugal  pumps  and 
steam  pumps   of  all   kinds. 


BUSINESS. 

The  National  Carbon  Company,  Cleveland,  Ohio, 
recommends  the  use  of  its  "Columbia"  carbons,  espe- 
cially for  enclosed-arc  service,  and  desires  to  send 
sample  shipments  to  those  who  are  not  already  using 
the  article. 

The  heavy  demand  for  Zenith  lamps  temporarily 
embarrassed  the  manufacturer,  and  delays  in  delivery 
were  the  consequence.  The  Electric  Appliance  Com- 
pany of  Chicago,  general  sales  agent,  now  reports 
a  large  stock,  however,  and  the  large  increase  in 
the  factory  output  will  mean  no  more  delays  in  filling 
orders  for  this  lamp. 

The  model  of  the  coal  battery  recently  patented 
by  Hugo  Jone  and  described  and  illustrated  in  the 
Western  Electrician  of  last  week  was  built  by  the 
Spies  Electric  Company,  87  and  89  Vv'est  Van  Buren 
Street,  Chicago,  which  makes  a  specialty  of  the 
manufacture  of  testing  instruments,  telephone  parts, 
electrical  bells  and  experimental  and  model  work  of 
all   kinds. 

J.  J.  Egan  of  683  West  Ohio  Street,  Chicago,  man- 
ufacturer of  the  Acme  commutator  compound,  wishes 
to  impress  upon  the  users  of  electrical  machinery 
that  the  Acme  compound  will  be  found  a  valuable 
remedy  for  sparking  and  for  cutting  of  the  com- 
mutator. The  compound  is  said  to  survive  severe 
tests  of  heat  and  friction  without  losing  its  qualities 
of  lubrication. 

The  Electric  Storage  Battery  Company  of  Phila- 
delphia has  recently  closed  a  contract  with  the  Indi- 
ana Interurban  Construction  Company  for  the  instal- 
lation of  a  battery  of  Chloride  accumulators  for  the 
Kokomo,  Marion  and  Western  Traction  Company  at 
Kokomo,  Ind.  This  battery  consists  of  288  cells, 
having  a  capacity  of  384  kilowatts,  to  be  used  in  reg- 
ulating the  load  on  6o-cycle  rotaries,  so  that  the  light- 
ing and  railway  service  can  be  obtained  from  the 
same  generators.  A  contract  has  also  been  closed 
with  the  Department  of  Commerce  and  Labor  at 
Washington,  D.  C,  for  two  batteries  to  be  operated 
by  the  National  Bureau  of  Standards  at  Washington  : 
with  the  Clark  University  at  Worcester,  Mass. ;  and 
with  the  Bacon  Air  Lift  Company  for  the  residence 
of  Hermon  B.  Duryea,  Westbury,  L.  I.  This  last- 
mentioned  installation  consists  of  a  battery  of  68 
cells,  having  a  capacity  of  46  kilowatts  to  be  used 
for  lighting  and  power  after  the  generator  plant  is 
shut  down   for  the  night. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


744.01S.  ifethod  of  Forming  Coils  for  Electrical 
Apparatus.  Edward  L.  Aiken,  Schenectady. 
N.  Y..  assignor  to  the  General  Electric  Com- 
pany, Schenectady,  N.  Y.  Application  filed  De- 
cember 5,  i8g8. 

A   strip  of   uniform  thin   cross    section   is   wound  into  a 
c>-lindrical    helical    coil.     The    inner    edge    of    the    strip 
is  thicker  than  the  outer  edge,  and  after  compressing  the 
sides  of  the  coil  it  assumes  an  oblong  shape  with  curved 
ends. 
744.046.      Electric      Printing- telegraph      Apparatus. 
Henrj-  Casevitz,  Paris,  France.     Application  filed 
Jfarch  14,  1903- 
Successive    currents    of    different    sign   are    received   by 
an  electromagnet  device  adapted  to  control  the  registration 
or    failure    of    registration    of    the    current    sent,    according 
to  its   sign,  each  registered  current  being  made  to  rotate 
a   shaft   carr^'jng   a   type    wheel    through   a   certain   angle 
determined  by   the   order  of  arrival  of  the  current. 

744,051.     Time-limit   Device    for   Motor   Controllers. 
Fred  B.  Corey,  Schenectady,  N.  Y..  assignor  to 
the     General     Electric    Company,     Schenectady, 
N.   Y.     Application  filed   May  24,   1902. 
A   dash-pot  and   a   stepped   member   are    so    constructed 
and  arranged  as  to  prevent  a  too   rapid  movement  of  the 
controller,  though  allowing   a   free   and  unretarded  move- 
ment  of    the    controller    from    one    contact    point    to    the 
neiKt. 

744,055.  Electric-raihvay  System.  William  Embley 
and  Abraham  A.  Shobe,  Jerseyville,  III.  Appli- 
cation filed  April    10,    1903. 

A  releasing  device  is  composed  of  a  body  member  and 
a  lever  member  joined  together,  the  body  member  having 
a  slot,  and  the  lever  having  a  tongue  entering  and  extend- 
ing along  the  slot.  The  members,  when  nested  together, 
are  united  by  fusible  solder  occupying  the  spaces  between 
the  margins  of  the  slot  and  the  tongue. 

744,068.     Car   and   Line   Indicator    fo.r   Street    Rail- 
ways.    Henry   D.   Haggerty,   New   York,   N'.  Y. 
Application  filed  February  20,   1903. 
A    casing    with    glass    sides    of    different    colors    carries 
within   electric   lights.     The    casing   is   revolved    by  bevel 
gears   so   as   to   present    different    colored    signals    to    the 
trainmen. 

744.077.  Commutator.  Charles  H.  Ingalls,  Danvers, 
Alass.,  assignor  to  the  General  Electric  Company. 
Schenectady,  N.  Y.  Application  filed  October  3, 
1901. 

A  commutator  for  electric  meter  work  is  treated  with  a 
coating  of  a  solution  of  soluble   sulphide, 

744.0S4.  Dynamo-electric  Machine.  George  Maclos- 
kie.  Schenectady.  N.  N..  assignor  to  the  General 
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Electric    Company,    Schenectady,    N.   Y.     Appli- 
cation filed   July   19,   1902. 
A     laminated     core-disk     has    a     centi:al    aperture     and 
peripheral    notches,    the    portion    inside    of    the    peripheral 
notches  being  pressed  into   cup   shape. 
744,093.     Electric    Arc    Lamp.     James    McLaughlin, 
New    York,    N.    Y.     Application   filed    July   26, 
1902. 

A  flexible  conductor  is  attached  at  one  end  to  the  car- 
bon-holder and  at  the  other  end  to  a  tube,  the  conductor 
being  of  such  length  as  to  stop  the  holder  and  suspend 
the  carbon  carried  thereby  in  a  fixed  position  when  the 
carbon  shall  have  been  consumed  to  a  predetermined  ex- 
tent. The  arc  will  then  be  broken  and  the  lamp  open- 
circuited  before  the  lamp  can  be  short-circuited  by  the 
dropping  of  the  upper  carbon. 


Electric    Company,    Schenectady,    N 
cation    filed    April    18,    1902. 

In    a    quick-break    switch,    an   auxiliary    blade 
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NO.   744,  T45.— WINDING    FOR    DYNAMO-ELECTRIC    MACHINE. 

744,103.  Telephone  Cut-out.  William  L.  Ralston, 
Westchester,    Iowa.    Application    filed    July    22, 

Connected  to  one  side  of  a  metallic  holder  is  the  line- 
wire,  a  grounded  wire  being  connected  to  the  other  side 
of  the  holder.  Carbon  blocks  and  an  interposed  layer  of 
mica  within  the  holder  prevent  the  passage  of  an 
ordinary  current,  but  permit  the  passage  of  a  current 
of  high  tension.  A  switch-arm  in  electrical  connection 
with  one  terminal  of  the  telephone  and  movable  into  and 
out  of  contact  with  the  holder  at  the  iide  connected  to 
the  line- wire  is  provided,  also  a  connection  between  the 
other    telephone-terminal    and    the    grounded   wire. 

744,106.  Lightning  Arrester,  Henry  E.  Raymond, 
Schenectady,  N,  Y.,  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Appli- 
cation   filed    July   22,    1899. 

Dischargers  are  connected  to  the  line,  and  a  second 
set  of  dischargers  connected  to  ground,  each  discharger 
connected  to  line  being  arranged  in  proximity  to  every 
discharger    connected    to    ground. 

744,115.  Quick-break  Switch.  Howard  R.  Sargent. 
Schenectady,    N,    Y,,    assignor     to     the    General 


to  the  main  blade.      It  consists  of  a  single  piece  o 
having   integral    ears    fitting    the    main    blade    and 
guide-lugs    to    engage    with    the    latter. 

744,117.     Private  Telephone  System.     Thad  J. 
and  Charles  Hemsing,   M'ilwaukee,  Wis. 
cation    filed    October    23,    1901.     Renewed 
23,   1903- 

Combined  with  each  telephone  are  a  number  of  contact 
arms  with  electrical  connection  with  the  corresponding 
arms  of  the  other  telephones  in  the  system,  which  co-  ' 
operate  with  electrical  mechanism  to  form  a  selective 
calling    apparatus. 

744.124.  Electric  Meter.  George  Stern,  Charlotten- 
burg,  Germany,  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
July  9,  1901. 

An  alternating-current  meter  for  a  four-wire  three- 
phase  system  comprises  two  meter  systems  in  one  of 
which  two  current-windings  having  equal  numbers  of 
turns  are  combined  with  a  single  potential-winding  and 
in  _the  other  of  which  two  current-windings  having  a 
ratio  of  turns  of  one  to  three  are  combmed  with  a 
single    potential-winding. 

744.125.  Circuit-breaker.  Samuel  B.  Stewart,  Jr., 
Schenectady,  N.  Y,,  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Appli- 
cation   filed   January  23,    1901. 

Fixed  and  movable  contacts  arc  combined  with  an 
operating  lever,  the  movable  contact  and  operating  lever 
being  independently  pivoted  at  the  same  point.  A  spring 
independent  of  the  operating  lever  governs  the  movable 
contact  and  is  adapted  to  be  strained  by  the  lever,  while 
a  detent  for  the  spring  is  adapted  to  be  released  by  the 
lever. 

744,130.      Electric      Arc     Lamp,      Elihu     Thomson, 
Swampscott,  Mass.,  assignor  to  the  General  Elec- 
tric  Company,   Schenectady,  N.   Y.     Application 
filed   May  21,   1901. 
An    arc-striking   magnet    is   in   se'ries   with   the    arc  and 
there  is  also   a  derived-circuit   magnet   tending  to  shorten 
the  arc.     A  shunt-circuit  about  the  arc-striking  magnet  is 
provided    with     means    for    maintaining    the    circuit    open 
when    the    electrodes    of    Ihe    lamp    are    together    and    for 
closing  it  when  the  electrodes  are  about  to  feed  together. 

744,144.     Method   of  Winding  Dynamo-electric   Ma- 
chines.   John   B.  Wiard,  Lynn,,  Mass.,  assignor 
to     General  ^  Electric     Company,     Schenectady, 
N.  Y.     Application  filed  M'arch  21,  1903. 
Windings   for   the   machines  are   made   by   one  or   more 
long    coils    and     weaving    each    long    coil    in    and    out    of 
notches   of  a   toothed   or    slotted    core   in    such   a   manner 
as   to  make  a   number  of  short  coils  connected  in  series. 
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744,145.  Winding  for  Dynamo-electric  Machines. 
John    B.    Wiard,    Lynn,    Mass.,    assignor   to    the 

General    Electric   Company,    Schenectady,    N.    Y. 
Application   filed    April    3,    1903. 

A  winding  for  a  dynamo-electric  machine,  consists  o£ 
an  independently  wound  Jong  coil  having  its  parts  dis- 
posed so  as  to  form  a  number  of  short  coils  connected  in 
series,      (See   cut   on  preceding  page.) 

744,165.  Automatic  Printing-telegraph  System.  Louis 
Casper,  Chicago,  111.  Application  filed  March 
10,  1898. 

Mechanism  for  feeding  a  perforated  tape  is  controlled 
by  a  motor  having  a  movement  synchronous  with  a 
motor  which  operates  ,  the  ,  printing-wheel  of  receiver. 
Contact  devices,  each  of  which  consists  of  a  pair  of 
disks,  are  arranged  one  above  and  below  the  transmitting 
tape  so  as  to  close  the  circuit  when  a  perforated  part  of 
tape  passes  between  the  disks. 

744,168.  Automatic  Switch.  Joseph  M'.  Comer, 
Spokane,  Wash.  Application  filed  March  30, 
1903. 

The  mechanical  features  are  described  of  a  switch 
which  is  operated  by  a  pawl  and  ratchet  mechanism. 

744,171.  Method  of  Separating  Oily  or  Similar  Im- 
purities from  Water.  Henry  T.  Davis  and  Er- 
nest Perrett,  Lewisham,  England,  assignors  to 
Davis-Perrett,  Limited,  London,  England.  Ap- 
plication  filed    December    i,    1902. 

An  electric  current  is  passed  through  tli^e  water  for  the 
purpose  of  causing  the  oily  particles  therein  to  unite 
with  metallic  particles  and  float  on  the  surface  of  the 
liquid. 

744,178.  Controlling  Device  for  Motors.  Charles  A. 
Dresser,  Chicago,  111.,  assignor  to  G.  A.  Edward 
Kohler  and  Franklin  W.  Kohler.  Chicago,  111. 
Application  filed  June   19,   1902. 

A  number  of  motors  are  adapted  to  be  operated  by  the 
closing  of  a  single  circuit.  The  mechanism  comprises 
a  series  of  actuating  parts  adapted  to  be  successively 
brought  into  action  to  start  one  motor,  to  start  a  second 
motor  and  to  slow  down  or  stop  the  first  motor  when  the 
circuit   is    completed. 

744,187.  System  of  Electric  Traction.  Lucius  T. 
Gibbs,  New  York,  N.  Y.,  assignor  to  the  Gibbs 
Engineering  and  Manufacturing  Company,  New 
York,   N.  Y.     Application  filed  April   13,  1903. 

The  cars  or  vehicles  in  the  system  are  each  provided 
with  an  engine  and  generator,  also  a  motor  for  propulsion. 
The  generator  supplies  current  to  the  motor  and  any 
excess  of  current  above  the  requirements  for  traction 
is  transmitted  by  a  trolley  to  a  line  carrying  a  light 
and  motor  load. 

744,197.  Thermal  Circuit  Protector.  Otto  C.  Hoff- 
mann, Chicago,  111.,  assignor  to  Fredric  Greer, 
Chicago,  111.     Application  filed  January  19.  1903. 

A  solder  connection  is  formed  between  a  fixed  member 
and  a  spring-finger  and  a  substance  offering  compara- 
tively high  resistance  to  the  passage  of  an  electric  cur- 
rent, in  proximity  to  the  solder  connection.  When  the 
resistance  is  heated  to  a  certain  degree  the  solder  is 
fused    and    spring    finger    released,    opening    the    circuit. 

744.215.  Circuit-controller.  Adam  Lungen,  New 
York,  N.  Y.,  assignor  to  himself  and  Robert 
Edwards,  New  York,  N.  Y.  Application  filed 
November  13,    1902. 

Two  rods  have  motions  independent  of  each  other.  A 
spring  is  interposed  between  the  rods  and  adapted  to  be 
compressed  and  expanded  by  the  relative  movements  of , 
the  rod.  A  latch  is  adapted  to  restrain  one  rod  but  to  be 
released  by  the  tension   of  the  spring. 

744.216.  Electrical  Storage  Cell.  John  A.  Lyons 
and  Edward  C.  Broadwell,  Chicago,  111.  Appli- 
cation filed  January  26,  1903. 

An  electrical    accumulator   comprises    a  cathode,  and    an  ' 
electrolyte    containing    haloid    salts   in    conjunction    with    a 
compact  paste    consisting   of   granular   carbon  acting  as   a 
porous   anode. 

744,246.  Electric-railway  System.  Abraham  A.  Shobe 
and  William  Embley,  Jerseyville,  111.  Original 
application  filed  April  10,  1903.  Divided  and  this 
application  filed  June  17,  1903. 

A  current-conductor  free  to  expand  and  contract  longi- 
tudinally is  combined  with  a  number  of  trolley  contact 
bars  or  strips  having  their  adjacent  ends  bonded  to 
each  other  and  connected  at  intervals  to   the  conductor. 


NO.     744,247. ELECTRIC-RAILWAY    SYSTEM. 

744.247.  Electric-railway  System.  Abraham  A.  Shobe 
and  William  Embley,  Jerseyville,  111.  Original 
application  filed  April  10,  1903.  Divided  and  this 
application  filed  June  23,  1903.     • 

A  continuous  conductor  follows  the  rail  and  bonding 
devices  are  secured  at  one  end  to  the  continuous  con- 
ductor and  at  the  opoosite  end  clamped  between  the  fish- 
plates   and    the    rail-sections.      (See    cut.) 

744.248.  Railway  Signaling  System.  Judson  Shoe- 
craft.  Eskridge,  Kan.,  assignor  of  one-half  to 
William  Peterson,  Topcka,  Kan.  Application 
filed  August  30,  1902. 

A  motor  controllable  from  a  distance  operates  the 
track  switch   by   means  of  gears  and  pinions. 

744,261.  System,  of  Electric  Lighting  for  Cars. 
Charles  P.  Tolman,  Boston,  Mass.,  assignor  to 
James  H.  Churchill,  trustee,  Boston,  Mass.  Ap- 
plication filed   July   30,    1903. 

A  conductor  connects  the  arc  and  incandescent  circuits 
so  as  to  include  the  incandescent  lamp  in  a  shunt  around 
the  arc-lamp  and  thereby  enable  the  lamps  to  he  used 
s-jparatcly   or   simultaneously.      (Sec    cut.) 

744,301.  Electric  Locomotive.  William  Dalton  and 
Francis  J.    Cole,   Schenectady,   N.   Y.,  assignors 
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to    the     American    Locomotive    Company,    New 
York,  N.  Y.     Application  filed  July  8,  1903. 

An  electric  motor  is  supported  on  the  side  frame  mem- 
bers and  geared  to  the   driving-wheel  axle. 

744.302.  Electric  Locomotive.  William  Dalton  and 
Francis  J.  Cole,  Schenectady,  N.  Y.,  assignors  to 
the  American  Locomotive  (Ilompany,  New  York, 
N.  Y.    Application  filed  July  8,  1903. 

In  an  electric  locomotive  are  a  supporting  frame,  com- 
prising two  side  frame  members,  an  electric  motor  sup- 
ported on  llie  side  frame  members,  a  crank-shaft  journaled 
in  the  side  frame  members  and  means  for  elTecting  the 
vertical  and  horizontal  adjustment  of  the  crank-shaft, 
gearing    connecting   the    crank-shaft    with    the    motor. 

744.303.  Electric  Locomotive.  Williani  Dalton  and 
Francis  J.  Cole,  Schenectady.  N.  Y.,  assignors 
to  the  American  Locomotive  Company,  New 
York,  N.  Y.     Application  filed  July  20,  1903 

An    electric   motor  -propels    the    locomotive. 

744.304.  Electric  Locomotive.  William  Dalton  and 
Francis  J.  Cole,  Schenectady,  N.  Y.,  assignors  to 
the  American  Locomotive  (Company,  New  York. 
N.    Y.     Application  filed  August  20,    1903. 

Two  electric  motors  are  geared  to  tlic  axles  to  furnish 
the    motive   power. 

744.330.  Electric-lamp  Socket.  John  H.  Goehst. 
Chicago,  III,  assignor  to  the  Federal  Electric 
Company,  Chicago,  111.  Application  filed  May 
12,   1902. 

The  socket  comprises  a  tubular  body  made  of  a  single 
piece  of  insulating  material,  which  is  ada;jted  to  protrude 
through  an  opening  in  the  sheet-material  jjart  and  means 
for    clamping   the    socket    to    the    ]3art. 

744.331.  Electrically  Illuminated  Sign.  John  H. 
Goehst,  Chicago,  111.,  assignor  to  the  Federal 
Electric  Company,  Chicago,  111.  Application  filed 
March   19,  1903. 

A  rigid  frame  has  a  number  of  separate  lamp-supporting 
panels  permanently  attached  to   the    frame   and   connected 
at    their    meeting    margins    by    means   affording   waterproof 
-  joints. 

744,336.  Electrical  Ringing  of  Bells  for  Submarine 
Signaling.  Elisha  Gray,  Highland  Park,  III., 
assignor  to  the  Submarine  Signal  Company.  Ap- 
plication filed  December  24,   1900. 

As  a  means  for  producing  in  water  sound-wave  signals 
of  high  power  for  long-distance,  submarine,  wireless 
telephony,  a  submerged  -bell  of  large  initial  sound-produc- 
ing capacity  is  provided  with  a  submerged  hammer  for 
powerfully  striking  the  bell.  A  submerged  electric  motor 
of  large   force   actuates  the   hammer. 
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744,348.  Illuminated 'Indian  Club.  M'inola  M".  Hurst, 
New  York,  N.  Y.  Application  filed  July  21, 
1903. 

Electric  lights  within  the  Indian  club  can  be  alter- 
nately lighted  and  darkened  by  a  sn^all  switch  on  the 
handle,    giving  a    pleasing   effect    in   swinging   the    clubs^ 

744,354.  Electric  Alarm  Signal  for  Railway  Cars. 
David  N.  Jordan,  East  Providence,  R.  I.,  as- 
signor of  one-half  to  John  P.  Beagan,  Provi- 
dence, R.  I.     Application   filed  January  29,  1903. 

An  electric  light  in  the  car  is  in  circuit  with  a  contact- 
making  device  on  the  car  steps,  which  burns  when  a 
jjerson   is   about    to   alight. 

744.423.  Electrical  Clutch  and  Brake  Mechanism. 
Abram  P.  Steckel,  Buffalo,  N.  Y.  Application 
filed  June  3,   1903. 

Two  electrical  clutches  have  members  connected  to  ro- 
tate with  a  driving  element,  and  co-operate  with  loose 
members.  "Drive  connections  are  established  between  one 
of  the  loose  clutch  members  and  the  driven  element  to 
move  tJie  latter  in  one  direction  and  between  the  other 
loose  member  and  the  driven  element  to  move  the  latter 
in  the  opposite  direction.  An  electrical  brake  has  a 
fixed  member  and  a  member  connected  to  the  driven  ele- 
ment, and  controlling  means-  wJiich  operate  to  alternately 
energize  a  c!utch  "and   the   brake.      (See   cut.) 

744,434.  Vehicle-driving  lyTechanism.  Paul  Synnest- 
vedt,  Glenview,  IH.  Application  filed  September 
14,   1899.     Renewed    September   30,    1901. 

An  electric  motor  is  geared  to  the  drive  wheel  axle 
to   fin-nish    the    motive   power. 

744,496.  Incandescent  Electric  Lamp.  Clarence  A. 
Crane,  Warren,  Ohio.  Application  filed  May  18, 
1903. 

An  electric-light  bulb  is  composed  of  a  reflector  of 
resilient  material,  having  an  onen  reduced  neck  portion 
from  which  it  is  supported  within  the  bulb  and  tlie  edge 
of  its  flared  portion  engaged  against  the  wall  of  the  bulb, 
the  rcflcctoi-  Ijcing  split  from  edge  to  edge  on  a  single 
line. 

744.507.  Mirror  Decorating  and  Illuminating  De- 
vice. Sabella  G.  Doherty,  New  York,  N.  Y. 
Application  filed  June  12,  1902. 

A  nn'rt-or  is  provided  witli  a  head  having  insulated  tubes 
arranged  t  lie  rein  and  an  illuminating  device  arranged  in 
frnnl  of  the  upper  pari  of  the  reflccting-surface  of  the 
mirror. 
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744.530.     Portable    Electric-lighting    Apparatus.     Ed-     I 
win  R.   Gill,   New  York,  N.  Y.,  assignor  to  the 
Electric    Contract     Company.     Application    filed 
April    7,    1902. 

An  ornamental  outer  shell  covers  an  inner  tube  con- 
taining an   electric  lamp. 

744,573.  Magneto-electric  Generator.  Leon  J.  Le 
Pontois  and  Adolphe  Clement,  Levallois-Pcrret, 
France.     Application   filed   August    13,    1901. 

Essentially  the  invention  comprises  a  magneto-electric 
generator,  an  igniting-circuit  whicli  includes  a  coil  about 
one  of  the  pole-picccs  of  the  field-magnet  of  the  gen- 
erator, means  for  producing  variations  in  the  magnetic 
circuit,  and  automatic  means,  influenced  by  centrifugal 
force  for  controlling  a  break  in  the  igniting-circuit. 

744,575.  Miniature  Telegraphic  Instrument  Benja- 
■min  I.  Levi,  New  York,  N.  Y.,  assignor  of  one- 
half  to  M'oses  Lowenstein,  New  York,  N.  Y. 
Application   filed    December  26,    1902. 

A    sounder    for    miniature    instruments  is    described. 

744.608.  Electric  Programme  Clock.  John  W.  Por- 
tis,  Buies  Creek,  N.  C.  Application  filed  March 
25.    1903- 

^  A  series  of  bells  is  put  into   connection    with   the  cur- 

rent   source    at    predetermined   intervals  by    a    clock    mcch- 


NO.    744,423.— ELECTRICAL    CLUTCH    AND    BRAKE 
MECHANISM. 

744,650.  Electric-coil  Terminal.  Richard  Varley, 
Providence,  R.  L,  assignor  to  the  Varley  Duplex 
Magnet  Company,  Providence,  R.  I.  Application 
filed  August  29,   1903. 

Combined  with  a  solid  portion  of  the  spool,  provided 
with  two  passages,  is  a  U-shaped  wire,  the  arms  of  which 
pass  respectively  through  the  passages,  forming  a  loop 
around  the  material  intervening  between  the  passages. 

744,655.  Combined  Signaling  and  Telephonic  Inter- 
communicating System  for  Railroads.  John  A. 
Whyte  and  Gordon  C.  Edwards,  Toronto,  Can- 
ada.   Application  filed  January  24,   1903. 

At  intervals  along  the  track,  arms  from  the  telephone 
poles  project  toward  the  track  carrying  a  conductor 
adapted  to  connect  with  telephone  terminals  carried  out- 
side of  the  engine  cab,  enabling  the  engineer  to  converse 
with    stations  along  the   line. 

744.665.  Controller.  Thorsten  von  Zweigbergk,  Pres- 
ton,   England.     Application    filed    April    7,    1902. 

A  pair  of  series-wound  motors  are  connected  together 
in  series  independently  of  the  controller,  the  fields  and 
armatures  being  thus  on  a  closed  local  circuit.  The  con- 
troller is  adapted  to  convert  the  local  circuit  into  a  de- 
rived circuit  from  the  source  of  current,  or  form  a  bridge 
across  it    for   braking    action. 

744,680.  Electric  Motor.  Rudolf  Eickemeyer,  Jr., 
and  Mary  T.  Eickemeyer,  Yonkers,  N.  Y.,  ex- 
ecutors of  Rudolf  Eickemeyer,  deceased.  Origi- 
nal application  filed  June  2,  1893.  Divided  and 
this  application  filed  May   13,   1902. 

An  armature-core  is  combined  -with  two  separate  wind- 
ings, each  two  coils  in  each  winding  having  sides  which 
reversely  overlie  each  other  and  are  located  between 
similar  reversely  overlaid  sides  of  coils  belonging  to  the 
other   winding. 


EXPIRING  PATENTS. 

.Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Office)  that  expired  on 
November  23,    1903 ; 

352,948.  Individual  Call  Apparatus.  Lycurgus  S.  Clover. 
Marion,   Kan. 

353,990.  Automatic  Electrical  Signal  Coupler.  John  S.  Cop- 
ers,   New   Orleans.    La. 

353.003-  Electric  Motor  for  Sewing  Machines.  Ernest  Re- 
cordon,    Paris,    J'ranee. 

353'035-  Mode  of  Connecting  and  Disconnecting  Generators 
for  Electric  Lighting.  John  W.  Howell,  New  Bruns- 
wick, assignor  to  himself  and  Francis  R.  Upton,  Orange. 
N.   J.  - 

353>i2o.  Insulator.  Robert  G.  Brown,  Brooklyn,  assignor 
to    E.    S.    Greeley   &   Co.,    New   York,   N.   Y. 

353,128.  Multiple  Telegraphy.  Stephen  D,  Field,  Yonkers. 
N.   Y. 

353.141.  Electric  Battery.  James  A.  Kendall,  Middles- 
brough,   County   of   York,   England. 

353.142.  Applications  of  Secondary  Batteries  to  Electric 
Lighting.      Edward    R.    Knowles,    Brooklyn,    N.    Y. 

353,151.      Dynamo-electric      Machine.      Richard      H.      Mather, 

Windsor,  Conn. 
353,158.     Incandescent  Electric  Lamp.     Albert  L.   Reinmann, 

Pittsburg.    Pa. 
353,164.     Brush-holder  for  Dynamo-electric  Machines.     Albert 

Schmid,    Pittsburg,   Pa. 
.1.')3.i79-      Regulator    for    Electric    Currents.      Elihu    Thomson, 

Lynn,    Mass. 
353,180.      Regulator     for    Dynamo-electric     Machines,     Motors, 

etc.     Elihu  Thomson,   Lynn,   Mass. 
353,184.     Electric   Switchboard.     Joseph   H.  Wehrle,   Newark, 

N.  J.  ^ 
3.'53.248.     Electric    Lighting    of   Railway    Trains.     Charles    K. 

Buell,   New   Haven,   Conn. 
353.263,      Electric    Door   Opener.      Adam    Lungen,    New   York. 

N.   Y. 
353.269,      Window      Spring      for      Electric      Burglar      Alarms. 

Theodore    H.    Parker   and   Joim    (|cary.    Philadelphia,    L'a., 

assignors   to    Shaw   &   Geary,    I'hiladelphia,    Pn. 
353-273.      Striker     for     Kleclric     Bells.      Charles     A.     Tucker, 

Islip.    and    William    11.    Markland,    Brooklyn,    N.    Y.,    as- 
signors to   Charles  A.    Tucker. 
353,274.      ElFctric    Bell.      Charles   A.    Tucker,    Lslip,    and    Otto 

H.    Hncbel,     Brooklyn,    N.    Y.,    assignors    'to    Charles    A. 

Tucker. 
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German    and    Norwegian   Telephone 
Outfits. 

Bv  Fr.\nk  C.  Perkins. 

Every  telephone  engineer  and  teleplione  manager 
is  naturally  interested  in  the  various  types  of  instru- 
ments, designs  of  switchboard  apparatus  and  meth- 
ods of  operation,  both  in  this  country  and  abroad, 
r.nd  the  following  descriptive  data,  illustrations  and 
connections  of  Geniian  and  Norwegian  telephone  out- 
fits may  not  be  without  value. 

In  Europe,  as  is  well  knoAvn,  the  combination  in- 
strument, of  receiver  and  transmitter,  attached  to 
flexible  cord,  is  very  largely  used,  and  Fig.  i  shows 
a   Norwegian   desk    set   of   this    type,    while   Fig.   2 
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telephones  of  a  large  manufacturing  plant,  the  con- 
neciions  being  shown  in  the  diagrams  (Figs.  9  and 
10)   on  the  next  page. 

In  Fig.  9  the  connections  are  shown  of  the  switch 
(see  Fig.  5)  to  the  city  telephone  circuits  and  the 
factory  or  business  service,  the  solid  lines  on  the 
switch  diagram  (Fig,  9)  representing  the  connec- 
tions for  talking'  on  the  interior  or  house  service. 
Fig.  10  shows  four  outside  or  "Post"  circuits  marked 
(Pi)  (P=)  (P»)  and  (P,),  each  of  wdiich  is  con- 
nected to  a  double-acting  circular  lever  switch,  wit'i 
a  large  number  of  contacts  (Ji)  (J5),  etc.,  while 
(Ni)  (N;)  (Na),  etc.,  are  the  drops  of  the  Janus- 
nebenstellen   circuits,   and   the  jacks    for    the   Janus- 


handled,  for  eight  lines,  each  of  which  may  be  con- 
nected with  40  Janusnebenstellen,  giving  a  total  of 
.320  combinations.  The  single-acting  switch  shown 
in  Fig.  6  is  arranged  for  15  connections,  while  the 
double-lever  switch  of  the  board,  shown  in  Fig. 
3,  makes  it  possible  to  provide  double  the  connections 
for  the  same  size  circular  board.  The  Janus  contact 
key  is  constructed  as  noted  in  Fig.  7,  and  is  em- 
ployed on  a  small  board  having  two  lines  (Fig.  8) 
equipped  for  24  private  telephones,  and  10  Janus - 
r.ebenstellen. 

This  board  has  34  drops  and  34  plugging  holes  on 
the  lower  section  of  the  board. 

The  diagram    (Fig.   11)    shows  the  connections  of 


Dt-sk  Set  {Norwegian).  Fi;i.3. 

Fii;.  6.     Single-actinc  Switch. 


Janus  Switchboard  for  Factory  and  Business  Fi[r.  2.    Deslt  Set  and  Office  Outht  (German).  Fiy.  4.     Hik'hly  OrnaEnented  Parlor  Set 

Telephones  (German).  Fik'.  7.    Janus  Contact  Key.  (Norwegian). 

FiK,  5.    Swilcli  for  Connectint!  to  Interior  or  City  Service.  Fig.  8.     Small  Private  Excliantie  Board  (German]. 
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illustrates  a  German  desk  set  and  office  outfit  of 
the  "Janusnebenstellen"  system  for  business  tele- 
phones. The  foreign  telephones  are.  as  a  rule,  more 
elaborately  finished  than  the  .-Xmerican  and  English 
instruments.  An  example  of  a  highly  ornamental 
office  reception-room  or  parlor  wall  set  may  be  seen 
in  Fig.  4.  This  instrument,  as  will  be  noted,  is 
beautifully  car\-ed  and  inlaid,  while  that  shown  in 
Fig.  I  is  decorated  with  a  coat  of  arms.  These 
telephones  were  manufactured  at  Christiania,  Nor- 
way. 

The  desk  outfit  shown  in  Fig.  2  is  equipped  with 
a  small  portable  switchboard,  with  ringing  sets  it 
the  left  of  the  desk,  while  Fig.  3  shows  a  Janus 
switchboard  for  business  and  factory  telephones. 
These  instruments  and  switchboard  apparatus  were 
constructed  at  Berlin,  Germany.  The  Janusneben- 
stellen system  is  arranged  to  combine  the  rcgidar 
CT;y  telephone   "iervice  with  the   factory  an'l  b-,i^ino-- 


nebcnstellen  are  indicated  at  (Kj)  (Ki)  (Ka),  etc. 
The  main  switches  are  indicated  at  (XXXX)  and 
the  calling  telephone  set  and  plug  at   (A)   and   (S,i. 

The  method  of  operation  may  be  easily  followed 
by  comparing  the  connections  with  the  switchboard 
apparatus  with  two  panels  and  four  sets  of  circular 
contacts,  illustrated  in  Fig.  3. 

It  is  often  found  desirable  to  a  foreman,  super- 
intendent, or  manager  of  a  department  to  talk  di- 
rectly with  a  person  outside  of  the  works,  and  it  is 
most  convenient  if  he  can  do  so  without  having  an 
additional  telephone  at  hand.  By  operating  the 
switch  illustrated  in  Fig.  s  to  position  marked  "Post" 
(city  service)  or  "Haustelephon"  (interior  service) 
the  proper  connections  are  made  as  indicated  in  the 
diagrams  for  using  either  service.  The  desk  outfit  il- 
hiflraied  in  Fig.  2  is  supplied  with  a  switch  of  this 
kind  and  a  plug  board.  The  double-panel  switch- 
lioar-l    shown    in    Fig.   3    has    four  double    switching 


a  Janus  board  of  this  type  for  one  line  (amtsleitung), 
the  drop  being  indicated  at  (Pi),  while  drops  (Ni) 
and  (Nj)  are  for  the  Janusnebenstellen  lines  and 
drops  (6),  (7)  and  (8)  for  the  private  lines.  The 
Janus  keys  of  the  construction  shown  in  Fig.  7  are 
nected  as  at  (Ti)    (J,)  and   (J.). 

The  "Post"  telephones,  to  which  the  above  tele- 
]>hones  are  connected,  are  now  operated  in  connec- 
tion with  multiple  switchboards  at  all  exchanges. 
The  German  postmaster-general  decided  to  adopt  the 
multiple  system,  even  for  small  exchanges,  as  well 
as  those  of  medium  size,  and  the  type  of  multiple 
switchboard  and  arrangement  of  connections  designed 
by  Mi.x  &  Genest  of  Berlin  are  shown  in  Figs.  12 
and  13.  The  board  has  a  total  height  of  1,534 
millimeters  and  a  depth  of  400  millimeters  at  the 
lop.  The  use  of  these  boards  obviates  the  necessity 
of  two  or  more  operators  co-operating  to  establish  a 
connection   between    two    subscribers,    as   was    here- 
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tofore  necessary  at  German  exchanges  having  the 
ordinary  boards.  With  this  board  each  operator  can 
care  for  a  very  much  larger  number  of  subscribers, 
and,  it  is  said,  dispense  with  the  local  jacks  and 
special  test,  as  the  board  permits  of  the  distribution 
of  the  largest  number  of  jacks  for  two  adjacent 
boards.    The  board  is  designed  for  metallic  circuits 


FIG.     10.       DIAGRAM    OF    CONNECTIONS    OF    GERMAN    INTER- 
COMMUNICATING  TELEPHONE   SYSTEM. 

and  subscribers'  single-wire  circuits,  as  well  as  the 
penny-in-tlie-slot  station  single-wire  circuits.  It  is 
possible  for  the  operator  to   make   all   of  the   con- 
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FIG.    II.         CONNECTIONS    FOR   GERMAN   INTERCOMMUNICAT- 
ING   SYSTEM    WITH    ONE    OUTGOING   LINE. 

nections  without  leaving  the  seat,  and  a  saving  of 
expenses  is  effected  by  using  a  smaller  number  of 
operators  than  previously  were  retiii-red. 

It  IS  also   stated  that  on   account  of  there   being 


sary,  as  is  the  case  with  all  modern  multiple  switch- 
boards, on  account  of  the  fact  that  only  one-half 
the  number  of  jacks  per  operator  are  found  necessary. 
It  is  asserted  that  the  multiple  system  may  be 
used  to  advantage  with  only  200  subscribers,  and 
the  addition  of  each  100  subscribers  is  a  matter 
of  the  greatest  simplicity,  while  2,000  subscribers  may 
be  readily  served  by  100-line  multiple  boards.  These 
boards  are  arranged  to  accommodate  1,000  jacks  in 
the  multiple  fields,  and  all  of  the  jacks  are  found 
in  the  multiple  field  of  two  adjacent  boards  for  the 
above    number   of   subscribers.     Special    connections 


FIG.  9. 


SWITCHING    CONNECTIONS    FOR    GERMAN    INTER- 
COMMUNICATING   TELEPHONE   SYSTEM. 


have  been  arranged  for  incoming  junction  lines  on 
a  ico-way  metallic-circuit  switchboard  of  the  multiple 
type,  which  permits  the  distant  exchange  to  find  out 
whether  the  subscriber's  line  is  in  use  or  not  in  that 
switchboard. 


Thomson's  Arc  Lamp. 

Irregular  voltages  and  arc  lengths  in  the  operation 
of  arc  lamps  are  often  due  to  the  opening  of  the 
clutch,  which  requires  force  to  be  exerted  by  the 
derived-circuit  magnets  in  opposition  to  the  action 
of  the  series  magnet  or  magnets.  The  force  tlius 
required  is  variable,  and  depends  upon  circumstances 
— such,  for  example,  as  the  friction  of  the  parts  and 
the  firmness  with  which  the  carbon  itself  is  bound 
bj'  the  clutdi.  The  variable  pull  thus  required  of  the 
derived  circuit  or  differential  magnets,  which  are 
in   shunt   to  the   arc,   gives   rise   to   the   difficulties. 

Elihu  Thomson,  the  .well-known  inventor  of 
Swampscott,  Mass.,  has  recently  patented  an  arc 
lamp,  assigned  to  the  General  Electric  Company,  de- 
signed to  obviate  the  objectionable  features. 

The  accompanying  illustration  shows  all  the  parts 
of  the  mechanism.  The  series  magnet,  which  acts 
to  separate  the  carbons  and  strike  the  arc,  is  indi- 
cated at  (i).  This  magnet  co-operates  with  the 
differential  magnet  (2),  connected  in  shunt  across 
the  terminals  of  the  lamp. 

A  pivoted  armature  (5)  co-operates,  with  the  para- 
boloidal  end  of  the  core  of  the  series  magnet.  In  a 
similar  manner  a  pivoted  armature  (7)  co-operates 
with  the  derived-circuit  magnet  (2).  It  will  be  seen 
that  the  armature  (5)  carries  the  clutch  rod  (ii), 
the  upper  end  of  which  is  pivoted  to  the  armature 
and  the   lower  end   to   the  jaw   (12)    of  the  clutch, 


Fit,'.  12.    Sectional  DrawinK.  Fin.  13.    Diat'i-am  of  connections. 

GERMAN    MULTIPLE    BOARD    FOR    SMALL    TELEPHONE    EXCHANGES. 


no  return  cable  to  special-test  jacks,  there  is  quite 
a  saving  in  the  amount  of  multiple  cable  used,  and 
there  are  only  about  two-thirds  as  many  jack-strips 
required.  This  board  also  reduces  the  floor  space 
required,  as  well  as  the  amount  of  wall  space  neces- 


the  other  member  of  which  consists  of  a  ring  (13) 
surrounding  the  carbon.  Integral  with  the  ring  is 
an  upwardly  extending  arm,  the  top  end  of  which  is 
bent  over  so  as  to  engage  upon  its  downward  move- 
ment a  fixed  contact   (17),  which  serves  the  double 


purpose  of  completing  an  electric  circuit  and  of 
tripping  the  lamp  cUitcli.  This  contact  is  carried 
by  but  insulated  from  the  lamp  frame  and  is  con- 
nected electrically  to  an  insulated  contact  piece  (18) 
carried  by  a  downwardly  extending  arm  (19),  this 
arm  being  joined  mechanically  to  the  nivoted  mem- 
ber which  carries  the  armature  (5),  The  pivoted 
member  which  carries  the  armature  (7)  has  a  simi- 
lar downwardly  extending  arm  (20),  which  carries 
in  its  turn  an  insulated  contact,  this  contact  being 
connected  electrically  with  the  terminal  (3)  of  the 
lamp. 

Current  as  it  enters  the  lamp  passes  through  the 
terminal  (3),  through  the  series  winding  (i),  and 
then  to  a  plate  (23),  forming  a  portion  of  the  lamp 
frame.  The  depending  rods  which  carry  the  lower 
carbon  and  co-operating  mechanism,  are,  however, 
insulated  from  this  plate.  From  the  plate  the  cur- 
rent passes  through  the  flexible  conductor  (28)  to 
the  upper  carbon,  thence  to  the  lower  carbon  and  out 
of  the  lamp  at  the  other  terminal.  Upon  starting 
the  lamp  the  hooked  or  overturned  end  of  the  up- 
wardly extending  arm  (15)  of  the  clutch  member 
rests  upon  the  fi.xed  contact,  the  contacts  (21)  and 
(18)  being  at  the  same  time  held  apart  through  the 
spring    (22).     As    soon    as    current    passes   through 


THOMSON  S    ARC    LAMP. 

the  series  magnet  the  armature  (5)  is  attracted, 
thereby  closing  the  jaw  of  the  clutch  and  separating 
the  carbons.  As  the  carbons  separate  the  voltage 
at  the  terminals  of  the  derived-circuit  magnet  (2) 
increases  correspondingly,  increasing  the  power  of 
the  magnet,  which  acts  in  opposition  to  the  magnet 
(i).  The  opposing  forces  of  these  two  magnets 
compress  the  spring  and  bring  the  contacts  (18) 
and  (21)  together,  after  which  the  carbons  continue 
to  separate  until  the  forces  of  the  series  and  de- 
rived-circuit magnets  come  into  equilibrium.  As  the 
carbons  slowly  burn  away  the  derived-circuit  mag- 
net temporarily  increases  in  strength  and  causes  a 
feeding  together  of  the  carbons  until  equilibrium  is 
again  reached,  this  process  resulting  in  a  gradual 
lowering  of  the  upper  carbon.  Tbis  lowering  con- 
tinues until  the  hooked  or  overturned  end  (16) 
of  the  clutch  mechanism  makes  contact  with  the  fixed 
contact.  This  contact  completes  a  short-circuit 
about  the  series  magnet  (i),  which  thereupon  in- 
stantly loses  its  power,  and  the  derived-circuit  mag- 
net being  no  longer  opposed  by  the  force  of  the 
series  magnet  immediately  causes  a  vigorous  and 
positive  downward  thrust  of  the  clutch-carrying  rod 
(11),  which  trips  the  clutch  jaw  and  allows  the 
upper  carbon  to  drop  into  contact  with  the  lower 
carbon,  when  the  derived-circuit  magnet  is  de-ener- 
gized, contacts  (18)  and  (21)  open  by  the  spring 
(22),  and  the  series  magnet  (i)  is  again  brought 
into  action,  after  which  the  operation  is  again  re- 
peated when  the  parts  again  reach  the  feeding  point. 
The  purpose  of  the  spring-separated  contacts  is 
to  enable  the  lamp  to  start  when  the  clutch  is  in 
its  lowest  position.  In  this  position  the  contacts 
(16)  and  (17)  are  together,  and  were  it  not  for  the 
spring-separated  contacts  would  maintain  a  short-cir- 
cuit about  the  starting  magnet.  After  the  lamp 
starts  the  contacts  (iS)  and  (21)  automatically 
close,  permitting  the  proper  action  of  the  contacts 
(16)   and   (17)   when  the  feeding  point  is  reached. 
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Electrical  Method  of   Separating  the 
Solvent  from  a  Composite  Fluid. 

An  improved  method  for  separating  the  volatile 
component  from  a  composite  fluid  has  been  patented 
by  John  F.  Cooley  of  Boston.  Mass.  WHiere  collo- 
dion or  pyroxylin  is  used  for  tlie  production  of  fibers  _ 
it  is  necessarj'  to  dissolve  the  substances  in  some 
solvent  to  form  a  compound  of  a  viscous  nature 
from  which  to  form  the  fibers.  Also,  in  a  certain 
process  for  manufacturing  incandescent-lamp  fila- 
ments the  filaments  are  made  from  a  gelatinous  sub- 
stance secured  by  dissolving  cotton  fiber  in  certain 
solvents. 

The  invention  of  Mr.  Cooley  consists  of  deliver- 
ing a  fluid  into  the  path  of  a  convective  discharge 
of  high-tension  electricity  and  simultaneously  sup- 
plying the  solvent  to  the  fluid.  If  a  quantity  of  a 
composite  fluid  to  be  thus  electrically  separated  be  de- 
livered in  a  fine  stream  or  finely  divided  state  into 
a  polarized  atmospheric  field  or  path  of  a  convective 
discharge  between  the  polar  terminals  of  an  active 
source  of  electricitj-  of  high  tension,  a  separation  of 
the  volatile  component  from  the  fixed  component  oc- 
curs ;  the  fixed  component  is  broken  up  or  disrupted, 
the  volatile  component  is  evaporated,  and  the  fi.xed 
component  is  condensed  or  solidified.  When  a 
viscous  solution  of  a  tenacious  fixed  substance 
capable  of  setting  or  hardening  while  in  a  filamentous 
state  is  delivered  in  this  manner  to  the  convective  dis- 
charge, the  volatile  component  is  separated  from  the 
fixed  component,  and  the  rapidly  condensing  fixed 
component  is  broken   up  or  disrupted  into  filaments, 


Mexican    Central    Shops    at    Aguas 
Calientes. 

In  the  Republic  of  Mexico  no  installation  embody- 
ing more  modern  mechanical  and  electrical  engineer- 
ing can  be  found  than  at  Aguas  Calientes,  State  of 
Aguas,  in  the  shops  of  the  Mexican  Central  Railway 
Company.  The  plant  is  the  consolidation  of  a  num- 
ber of  smaller  shops  which  were  scattered  along 
the  lines  of  the  companj^  the  idea  being  to  secure 
better  facilities  and  greater  economy  by  concentrat- 
ing the  various  shops  in  one,  and  thereby  making 
a  complete  and  modern  plant  capable  of  handling  all 
kinds  of  railway  repair  and  construction  work. 
A  complete  equipment  for  chemically  treating  rail- 
road ties  provides  for  the  handling  of  all  the  ties 
used  on  the  system.  This  installation  is  equipped 
with  the  most  modern  machinery  for  treating  tim- 
ber to  preserve  it  to  withstand  the  severe  condi- 
tions met  with  in  Mexico. 

Throughout  the  various  shops  and  buildings,  over 
20  in  number,  and  the  yards,  120  acres  in  extent, 
the  transmission  of  power  is  entirely  on  the  electri- 
cal basis.  In  determining  the  design  of  the  plant, 
special  consideration  was  given  to  the  adaptability, 
simplicity  and  economy  of  the  various  parts.  The 
location  of  the  plant  being  remote  from  the  shops 
and  the  manufacturers  of  the  various  apparatus,  the 
feature  of  necessary  repairs  was  worthy  of  impor- 
tant consideration,  and  every  part  of  the  complete 
plant  was  thorougWy  considered  and  carefully 
planned. 

The  use  of  individual  power  plants  located  in  the 


suited  to  meet  these  requirements  because  of  their 
simplicity  and  freedom  from  liability  to  break 
down,  combined  with  their  high  economy  of  oper- 
ation, and  it  was  also  decided  to  use  water-tube 
boilers  suited  to  carrying  200  pounds  steam  pressure 
with  100°  to  120°  superheat,  as  the  high  pressure 
and  the  use  of  the  superheat  also  served  to  increase 
the  economy  of  the  plant. 

In  the  boiler  house  three  Babeock  &  Wilcox 
water-tube  boilers  are  installed,  two  in  battery  and 
one  in  half  battery,  each  boiler  rated  at  250  horse- 
power. The  boilers  are  capable  of  200  pounds  pres- 
sure with  120°  superheat.  Mechanical  draft  is  fur- 
nished by  two  Sturtevant  fans. 

In  the  generating  room  (Fig.  i)  three  300-horse- 
power  steam  turbines,  each  direct-connected  to  200- 
kilowatt  dynamos,  are  installed.  The  turbines  are 
designed  to  operate  condensing  with  28-inch  vacuum. 
The  dynamos  are  wound  for  direct  current  at  250 
volts. 

The  condenser  is  of  the  surface  type,  provided 
with  automatic  hot-well  pump,  as  well  as  separate 
rotative  dry  vacuum  pump,  a  cooling  tower  being 
used  to  cool  the  circulating  water.  When  operating 
at  full  load,  a  vacuum  within  three  inches  of  the  bar- 
ometer is  secured  with  a  corresponding  higher 
vacuum  at  higher  loads.  Two  steam-driven  air  com- 
pressors furnish  compressed  air  for  operating  pneu- 
matic tools  and  various  other  uses  throughout  the 
shops  and  yards. 

The  generating  room  is  fitted  with  a  lo-ton  travel- 
ing crane.  AH  steam,  water  and  air  pipes  and  elec- 
trical conductors  are  placed  in  specially  constructed 
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Turbo-generators  of  Power  Plant.  Fig. 
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which  are  quickly  dried  and  solidify  in  a  fibrous 
condition  adapted  to  be  used  for  textile  or  other  pur- 
poses, according  to  the  nature  of  the  substances. 

If  a  composite  fluid,  such  as  a  gelatine  solution 
or  collodion,  is  deprived  of  its  solvent,  and  the  elec- 
trical potential  is  properly  graduated  to  the.  delivery 
of  the  fluid,  fine  long  filaments  are  produced  by  the 
electrical  disruption  of- the  fluid  after  delivery  into 
the  convective  field,  and  the  filaments  of  gelatine 
or  pyroxylin  will  dry  or  set  very  quickly,  on  account 
of  the  quick  separation  or  evaporation  of  the  volatile 
component,  and  the  electrical  dispersion  of  these 
solutions  usually  produces  multiple  threads  or  fibers. 
If  the  stream  of  the  fluid  discharged  into  the  elec- 
trical field  is  continuous  the  process  of  disruption 
of  the  fluid  is  also  continuous  and  the  fibers  may  be 
collected  mechanically — as,  for  instance,  by  reeling. 
The  composite  substance  is  caused  to  flow  from  the 
nozzle  of  a  glass  tube  into  the  field,  where  the  action 
takes  place.  This  field  is  preferably  formed  between 
the  terminals  of  a  static  machine,  though  any  source 
of  high  potential  may  be  used. 


Eiffel  Tower  to  Be  Demolished. 

-\n  engineering  feat  of  no  small  importance  will 
be  the  razing  of  the  Eiffel  Tower  in  Paris,  for  this 
renowned  structure  is  doomed  to  disappear  from  the 
Champs  des  Xfars.  The  concession  for  the  building 
of  the  tower  will  expire  in  1910,  and  probably  noth- 
ing would  be  done  in  the  immediate  future  if  it 
were  not  for  the  fact  that,  like  the  famous  Tower 
of  Pisa,  it  is  beginning  to  lean  to  one  side.  In  the 
case  of  the  Tower  of  Pisa,  the  center  of  gravity 
is  not  far  displaced,  since  the  tower  was  purposely 
built  in  that  position.  But  with  the  Eiffel  Tower 
the  case  is  different,  since  it  was  designed  to  stand 
erect,  and  any  great  amount  of  declination  will  dis- 
place the  center  of  gravity  to  a  point  dangerously 
near  the  outside  of  the  base. 


various  buildings  was  not  considered,  as  from  the 
viewpoint  of  coal  consumption  alone,  the  increased 
economy  of  one  central  station  over  a  number  of 
smaller  plants  prohibited  the  division  of  the  power 
plant.  This  being  the  case,  it  was  evident  that  elec- 
trical transmission  of  power  only  could  be  used,  and 
it  was  merely  a  matter  of  determining  the  best  sys- 
tem suitable  for  the  purpose.  The  main  yard  being 
approximately  three-quarters  of  a  mile  in  length, 
with  a  smaller  yard  beyond,  the  transmission  of 
power  was  a  question  of  considerable  importance. 
The  use  of  a  polyphase  alternating-current  system 
naturally  suggested  itself,  but  for  various  reasons  it 
seemed  inadvisable  to  install  such  a  system ;  pri- 
marily because  it  was  desirable  to  operate  certain 
apparatus  with  variable-speed  motors,  particularly 
a  number  of  large  cranes. 

The  extended  area  covered  by  the  various  build- 
ings made  it  uneconomical  to  carry  250  volts,  which 
is  commonly  used  for  power  work  in  installations 
covering  a  smaller  area,  and  it  was  finally  determined 
to  operate  on  the  three-wire  system,  using  500  volts 
and  250  volts,  thus  securing  the  economy  of  500  volts 
in  transmission  with  the  advantages  of  250  volts  for 
lighting  and  other  purposes,  the  two  voltages  afford- 
ing a  simple  and  effective  means  of  varying  the 
speed  of  certain  motors  for  use  on  wheel  lathes  and 
other  machine  tools.  The  De  Laval  steam-turbine 
generator,  being  built  with  two  armatures  to  each 
turbine,  lends  itself  readily  to  this  system. 

The  high  price  of  fuel  made  it  of  vital  importance 
that  the  generating  equipment  should  be  of  the  high- 
est economy,  and  that  it  should  be  installed  confor- 
mative  with  the  most  modern  practice ;  the  consid- 
eration of  the  reliability  of  the  various  parts  of  the 
apparatus  and  ability  to  give  continual  service  with- 
out the  necessity  of  repairs  was  of  equal  importance 
in  the  power  plant  and  in  the  remainder  of  the  in- 
stallation. 

Steam-turbine    generators    were    considered    best 


Sixty-ton  Traveling  Crane  in  Service. 

ducts  in  the  floor,  covered  with  cast-iron  plates.  The 
switchboard  is  constructed  of  blue  Vermont  marble 
and  contains  full  equipment  of  Weston  instruments 
and  all  necessary  switches  and  circuit  breakers  for 
the  convenient  operation  of  the  plant,  as  well  as  a 
recording  wattmeter  which  measures  the  total  elec- 
tric power  generated  in  the  station. 

The  several  shops  and  stores  are  thoroughly 
equipped  with  elevators  and  with  stationary  and  por- 
table platform  scales  and  cranes.  In  the  erecting 
shop  two  60-ton,  three-motor  cranes  travel  the  main 
span;  one  of  these  is  shown  in  Fig.  2.  The  two 
bays,  one  at  each  side,  are  furnished  with  single- 
motor  cranes  of  five-ton  capacity.  In  order  to  mini- 
mize the  stock  of  wearing  and  repair  parts  for 
motors,  the  least  number,  in  horsepower  sizes,  was 
selected.  For  this  reason,  and  on  account  of  the  fact 
that  a  number  of  machine  tools  were  to  be  installed 
and  operated,  the  group  system  of  drive  was  gener- 
ally adopted.  A  number  of  new  machine  tools  are 
installed  with  the  most  approved  method  of  individ- 
ual-motor drive. 

The  power  is  transmitted  throughout  the  yards  on 
insulated  conductors,  carried  on  iron  poles  in  a  sub- 
stantial and  thorough  manner,  all  poles  being  set  in 
concrete  and  uniformly  painted.  All  mains  are  car- 
ried to  centers  of  distribution  located  inside  the 
building,  which  are  provided  with  complete  equip- 
ment of  switches  and  fuses,  and  the  lines  leading 
from  the  centers  to  the  individual  motors  are  car- 
ried in  steel  conduit,  in  most  instances,  under  the 
floor.  All  motors  are  protected  by  circuit  breakers 
for  the  larger  sizes  and  by  suitable  fuses  for  the 
smaller  units. 

The  entire  equipment  was  installed  by  the 
D'Olier  Engineering  Company  of  Philadelphia. 


The  October  report  of  the  Aurora,  Elgin  and  Chi- 
cago electric  railway  shows  gross  earnings  of  $38,- 
878  and  operating  expenses  of  $20,079, 
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Telephone  and  Switchboard  Equipment 
for  Farmers'  Line  Service. 

By  H.  p.  Clausen, 

No  branch  of  small-excliange  teleplione  service  is 
of  greater  importance  tlian  tliat  required  to  be  con- 
sidered in  connection  witli  giving  service  to  farmers' 
lines.  The  farmers'  line  telephone  exchange  is  the 
outgrowth  of  a  number  of  social  or  party  lines  which 
may  have  been  built  and  installed  by  the  users  them- 
selves. The  social  lines  are  usually  extended  to  the 
small  village  centers  and  the  necessity  arises  for  con- 
necting together  the  different  lines  entering  the  vil- 
lage. The  natural  result  is  the  installation  of  an 
exchange,  and  in  many  cases  not  enough  local  sub- 
scribers are  available  so  that  the  local  lines  exceed 
the  total  number  of  farmers'  lines.  Therefore,  while 
there  may  be  local  lines  installed  in  a  farmers'  line 
switchboard,  it  is  the  social  or  farmers'  party  line 
that  predominates ;  and  it  is  the  service  required  to 
be  given  to  such  lines  in  combination  with  local  lines 
that  shall  receive  particular  consideration  in  the  pres- 
ent discussion. 

In  order,  however,  that  the  discussion  shall  em- 
brace the  more  important  class  of  exchange  service 
when  given  in  connection  with  farmers'  line  service, 
it  is  thought  best  to  cover  briefly  the  different  re- 
quireinents. 

Owing   to   the    fact    that    the    farmers'    lines    were 


frequency  systems,  the  "step-by-step"  automatic  sys- 
tems and  a  number  of  miscellaneous  applications. 

Taking  the  first  class  of  party  lines  which  may 
be  adopted.  Fig.  i  shows  the  well-known  series  sys- 
tem. The  telephones  used  in  this  system,  of  course, 
have  their  generators  and  ringers  connected  in  series, 
and  when  a  subscriber  at  station  No.  i  desires  to 
speak  to  subscriber  No.  4  it  is  necessary  that  the 
telephone  current  pass  through  the  winding  of  the 
ringers  in  stations  Nos.  2  and  3  as  well  as  the  wind- 
ings of  drop  coil  at  the  central  office.  In  a  great 
many  cases,  particularly  on  long  lines  containing 
many  instruments,  the  retardation  offered  to  the  tele- 
phone current  by  the  ringer  magnet  is  so  great  that 
means  must  be  sought  to  elimmate  this  effect  in  what- 
ever manner  possible.    ■ 

This  may  be  done  in  several  ways :  The  ringer 
magnets  of  each  telephone  may  be  bridged  by  a  re- 
sistance coil,  as  shown  by  Fig.  2.  With  this  coil  ap- 
plied the  telephone  current  does  not  experience  the 
same  difficulty  in  passing  through  the  resistance  as  it 
does  in  passing  through  the  ringer  magnet,  as  the 
plain  resistance  does  not  possess  any  retardation  and 
the  telephone  current  therefore  easily  flows  through 
it.  This  resistance  should  not  be  so  low  as  to  pre- 
vent the  ringing  current  from  operating  the  signal 
bell,  but  several  hundred  ohms  of  resistance  across 
each  telephone  circuit  will  produce  a  good  talking 
circuit,    where,   before    its   application,    talking    over 
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TELEPHONE    AND    SWITCHBOARD    EQUIPMENT    FOR    FARMERS     LINE    SERVICE. 


constructed  and  in  operation  before  the  exchange 
was  established,  it  is  generally  found  that  when  we 
are  about  to  establish  a  central  switching  point  we 
have  a  large  number  of  different  styles  of  telephones 
to  contend  with  as  well  as  different  classes  of  serv- 
ice. It  will  be  necessary,  therefore,  in  order  to  cover 
the  different  systems  probably  used  to  discuss  the 
type  of  systems  available. 

Considering  the  subject  in  general  we  have,  under 
the  classification  of  farmers'  line  switchboards,  the 
following : 

First — Isolated  exchange.  By  "isolated  exchange" 
we  mean  a  central  switching  point  not  connected  with 
any  switchboard  in  other  cities. 

Second — Combination  farmers'  line  switchboard 
and  local-exchange  magneto-call  switchboard. 

Third — Combination  with  centralized-call  ex- 
change. 

Fourth — Combination  farmers'  line  and  central- 
energy  exchange. 

Fifth — Combination  with  a  toll  board  in  which  the 
exchange  is  connected  with  another  city  by  toll  lines 
and  in  which  it  becomes  necessary  to  connect  the 
farmers'  lines  as  well  as  the  local  exchange  together 
with  toll  circuits  extending  to  and  connecting  with 
other  exchanges. 

Further,  we  must  give  attention  to  the  type  of 
switchboard  used  for  farmers'  line  service,  the  kind 
of  line  equipment,  the  cord  equipment,  trunk  circuits, 
toll-desk  terminals;  the  position  of  the  farmers'  lines 
in  a  local-exchange  switchboard,  as  well  as  the  bat- 
tery plant  and  the  ringing  power.  We  must  also  de- 
sign the  necessary  circuit  and  the  conditions  that 
must  be  met  by  giving  service  to  different  styles  of 
party  lines.  Thus  we  have  the  plain  series,  the 
bridging,  the  plus-and-minus  selective,  the  different 


the  line  might  have  been  very  difficult,  if  not  im- 
possible. 

The  method  of  applying  a  resistance  around  the 
ringer  magnet  is  an  old  one  and  is  known  as  the 
"Jones  shunt."  It  was  applied  in  the  early  '8o's  to 
lines  operated  by  the  Bell  company.  Another  method 
is  to  place  a  condenser  across  the  ringer  magnet,  as 
shown  by  Fig.  3.  It  is  a  somewhat  more  satisfac- 
tory method  from  a  signaling  point  of  view  than  the 
resistance  bridge,  but  the  condenser  is  more  gen- 
erally damaged  by  lightning  than  the  resistance,  and 
cannot,  therefore,  be  considered  as  possessing  special 
advantages   over   the   resistance  shunt. 

Another  method  which  might  be  adopted  with 
profit  is  the  practice  of  connecting  the  ringer  mag- 
nets in  parallel  so  that  only  one-fourth  of  the  re- 
sistance of  the  magnets  is  offered  to  the  talking 
currents.  Whichever  method,  however,  is  applied  to 
the  series  bells,  the  latter  are  not  as  satisfactory  as 
the  bridging  system.  As  far  as  the  central  office  ter- 
minal equipment  of  the  farmers'  line  is  concerned, 
this  may  be  of  several  types.  Fig.  4  shows  the 
usual  form  of  a  drop  connected  in  the  line  circuit 
and  so  arranged  that  when  a  ringing  current  passes 
over  the  line  the  armature  of  the  drop  releases  the 
shutter  and  closes  the  alarm  circuit  and  keeps  it 
closed  until  the  operator  responds  to  the  call  and 
restores  the  shutter. 

Still  another  method,  and  a  somewhat  more  satis- 
factory one,  where  quite  a  number  of  lines  terminate 
in  a  switchboard,  is  shown  by  Fig.  5.  This  is  a  com- 
bination bell  and  drop.  Thus,  when  we  have  a  cir- 
cuit in  which  the  subscribers  ring  "Central"  by  a 
certain  number  of  rings,  the  central  responds  only  to 
such  rings  as  correspond  to  the  central  calling  code. 
Thus,  in  order  to  call  central,  it  might  be  necessary 


to  ring  twice,  and  the  operator  would  not  respond 
to  three  rings,  or  four  rings,  or  any  other  combina- 
tion of  rings,  as  it  would  be  understood  that  when 
central  is  wanted  two  rings  will  be  projected.  The 
drop-shutter  arrangement  is  a  necessary  feature  in 
exchanges  where  a  large  number  of  lines  terminate, 
as  the  fallen  shutter  will  always  indicate  to  the  oper- 
ator the  line  of  the  person  called,  and  it  would  be 
somewhat  difficult  correctly  to  locate  the  bell  which 
might  be  ringing  if  the  shutter  were  not  provided. 

A  more  satisfactory  method  than  either  of  the 
above,  however,  is  one  which. might  be  applied  with 
considerable  profit,  chiefly  from  the  standpoint  of 
economy  of  space,  and  which  is  shown  by  Fig.  6. 
Here  the  drop  armature  is  provided  with  a  spring  so 
arranged  that  with  every  impulse  of  current  passing 
over  the  line  the  bell  No.  i  operates.  When  the 
switch  is  thrown  down  in  its  lower  position  bell 
No.  2  would  operate  continuously.  This  is  for  night 
purposes.  During  the  day,  however,  when  the  oper- 
ator is  required  to  remain  at  the  switchboard,  it  is 
found  preferable  to  have  the  code  signal  struck  off 
by  a  single  bell  or  gong,  and  in  order  to  prevent  con- 
fusion several  such  gongs  may  be  installed  on  the 
board — say  one  for  every  10  hues.  Then  if  any  sub- 
scriber of  a  particular  division  of  10  lines  called  for 
"Central,"  the  operator  would  be  able  to  get  the  code 
and  even  pick  up  the  call  of  a  subscriber  ringing  on 
a  line  belonging  to  another  division  at  the  same  time 
while  picking  up  the  call  of  a  subscriber  ringing  on 
division  No.  i.  It  should  be  understood  that  if  two 
subscribers  belonging  to  a  certain  division  of  10  lines 
ring  in  at  the  same  time,  then  the  code  call  becomes 
mixed  and  the  operator  would  have  to  wait  until  the 
subscribers  rang  again.  Of  course  there  would  not 
be  any  interference  on  the  subscriber's  line  while  the 
code-bell  number  rang,  nor  would  there  be  any  inter- 
ference between  code  bells  Nos.  i  and  2  if  the  sub- 
scriber on  the  No.  i  bridging  called  in  at  the  same 
time  that  the  subscriber  on  the  No.  2  called. 

It  will  be  understood  that  a  code  bell  is  provided 
for  a  certain  number  of  subscribers'  lines,  and  the 
application  results  in  a  great  saving  of  space  over 
that  required  by  the  ringer  arrangement  shown  in 
Fig.  s,  and  from  an  operating  point  of  view  the 
efficiency  of  operation  is  about  the  same,  as  the  line 
signal  still  retains  the  drop-shutter  arrangement,  so 
that  the  operator  may  observe  which  line  called  in. 

Fig.  7  shows  the  regular  bridging  line.  Such  lines 
are  of  course  equipped  with  telephones  in  which  the 
ringer  is  bridged  to  ground  and  the  generator  cuts 
itself  between  ground  and  line  and  operates  the  sig- 
nals in  the  usual  manner.  The  signal  at  the  cen- 
tral office  may  be  of  any  of  the  types  referred  to 
before. 

Fig.  8  shows  the  series-line  arrangement  for  two- 
party  selective  service.  In  this  system  the  bells  are 
provided  with  a  spring  for  holding  the  armatures 
over  on  to  one  side  in  order  to  prevent  the  minus 
bell  from  ringing  while  the  plus  current  is  being  pro- 
jected over  the  circuit. 

It  is  to  be  understood  that  the  bells  in  this  ar- 
rangement may  be  low  wound,  but  the  generators 
must  be  arranged  for  delivering  a  direct  current,  as 
with  the  use  of  an  alternating  current  there  would 
be  cross  ringing. 

A  better  plan,  however,  for  two-party  single-wire 
service  is  shown  by  Fig.  9.  In  this  case  the  ringers 
are  wound  to  at  least  500  ohms  resistance,  but  the 
same  requirement  of  placing  a  spring  upon  the  arma- 
ture and  supplying  direct-current  generators  prevails. 

In  the  plan  shown  by  Fig.  8  the  drop  at  the  cen- 
tral office  must  not  be  wound  to  a  high  resistance, 
while  the  drop  in  Fig.  9  must  be  wound  to  at  least 
500  ohms. 

Going  into  metallic-circuit  work,  we  have  Fig.  10 
as  a  plain  bridging  system  where  the  bells  are  oper- 
ated in  multiple  and  all  bells  are  sounded  while  sig- 
naling out  from  the  central  office.  In  case  it  is  de- 
sirable, however,  that  the  subscribers  calling  into 
the  central  office  shall  not  operate  the  subscribers' 
bells — that  is  to  say,  if  the  generators  in  these  plain 
bridging  telephones  are  arranged  for  a  direct  cur- 
rent— then  every  time  the  subscriber  transmits  a  call 
the  switchboard  drop  falls.  This  plan  of  operating 
simplifies  the  matter  of  signaling  very  greatly,  as  all 
calls  must  be  responded  to  by  the  operator  and  no 
code  call  is  necessary  while  calling  the  central.  The 
drop  at  the  switchboard  may  also  be  of  the  cheaper 
construction,  it  being  low-wound  and  of  the 
type  shown  by  Fig.  4.  The  additional  advantage 
possessed  by  using  direct-current  generators  is  that 
the  operator  has  a  check  on  every  call  which  passes 
over  the  circuit.  This  simplifies  very  greatly  the 
matter  of  collecting  toll. 

Fig.  1 1  shows  two  bridging  bells  connected  to 
ground,  one  from  each  side  of  the  line.  This  is  pro- 
vided for  the  purpose  of  permitting  the  operator  to 
ring  selectively  one  or  the  other  telephone  without 
interference  and  without  any  special  selective  signal- 
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ing  apparatus.  With  this  system  the  telephone  must 
be  provided  with  a  direct-current  generator  ringing 
metallic,  and  the  bells  must  be  connected  to  ground, 
one  from  each  side  of  the  line,  as  shown.  In  case 
four-party  signaling  service  is  called  for,  then  we 
have  Fig.  12,  which  is  similar  to  Fig.  9,  with  the  dif- 
ference that  we  have  two  wires  available  for  the 
selection  of  any  one  of  the  four  telephones  without 
interference.  As  was  the  requirement  in  the  Fig. 
9  system,  the  generators  used  in  Fig.  12  must  be  di- 
rect current  and  ring  metallic. 

Fig.  13  shows  a  system  of  telephones  similar  to 
F'ig.  10,  and  it  is  particularly  well  adapted  for  lines 
containing  very  many  telephones,  say  over  20  or  30 
telephones,  or,  in  fact,  any  number  of  telephones  in 
which  the  instruments  are  bridged  across  the  line 
and  it  is  found  that  at  times  a  subscriber  at  the 
distant  end  of  the  circuit  cannot  be  raised  from  the 
central  office  owing  to  the  large  amount  of  current 
absorbed  by  the  instruments  closer  to  the  central 

For  the  purpose  of  illustrating  only  four  stations 
are  shown :  Station  No.  i  is  connected  directly 
across  the  line.  Station  No,  2  is  connected  across 
the  line  through  a  resistance  coil.  This  resistance 
coil  is  equal  to  the  'resistance  of  two-line  wires  be- 
tween stations  Nos.  2  and  i,  and  so  at  station  No.  3 
the  resistance  coil  is  equal  to  the  resistance  of  the 
line  wire  between  stations  Nos.  3  and  i,  while  sta- 
tion No.  4  contains  a  resistance  in  series  with  its 
ringer  circuit  equal  to  the  resistance  of  the  line  wire 
between  stations  Nos.  i  and  4. 

With  this  system  it  is  not  advisable  to  attempt 
service  in  which  the  subscribers  are  required  to  call 
each  other,  and  it  is  advisable  to  arrange  the  calling 
of  the  central  office  with  alternating-current  genera- 
tors by  ringing  from  both  line  wires  to  ground,  the 
switchboard  drop  being  grounded,  and  when  the  sub- 
scriber rings  in  auxiliary  contacts  on  the  generator 
switch  automatically  short-circuit  the  line,  and  in  this 
manner  prevent  any  of  the  bells  from  ringing. 

A  difficulty  often  observed  en  bridging  lines  is  that 
while  "Central"  is  trying  to  raise  a  certain  sub- 
scriber, other  subscribers  remove  their  receivers  from 
the  switch  hook,  and  the  generator  current,  upon 
passing  through  their  receivers  and  induction  coils, 
is  so  much  weakened  that  the  called-for  person's  bell 
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phones,  but  in  order  to  call  central  alone  the  gener- 
ator should  be  a  direct-current  type. 

System  No.  8. — The  ringers  should  be  of  the  regu- 
lar series  type  with  their  armatures  held  to  one  side 
by  a  spring.  The  generator  should  be  of  the  direct- 
current  type. 

System  No.  9. — The  ringers  should  be  at  least  500 
ohms  resistance,  with  their  armatures  held  over  on 
one  side  and  the  generators  of  direct-current  type. 

System  No.  10. — The  requirements  of  the  tele- 
phones for  this  circuit  are  similar  to  system  No.  7. 

System  No.  11. — The  ringers  for  this  system 
should  be  of  comparatively  high  resistance,  one  ter- 
minal  being  brought   out  to   the   center   or   ground 
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As  for  the  cord  circuits  required  in  the  farmers' 
line  exchange,  simplicity  should  receive  the  greatest 
attention.  If  the  line  drop  must  be  made  to  serve  as 
a  clearing-out  drop,  then  the  cord  circuits  should  not 
be  equipped  with  anything  but  the  ringing  and  listen- 
ing key  and  the  two  connecting  cords.  -  In  case,  how- 
ever, where  the  clearing-out  drop  is  preferred,  then 
it  will  have  to  be  provided.  Repeating  coils,  however, 
in  isolated  exchange  switchboards  should  be  avoided 
whenever  possible.  In  other  words,  leave  out  the 
repeating  coil  if  the  circuit  talks  well  without  it,  and 
put  in  the  repeating  coil  only  when  it  is  absolutely 
necessary  to  do  so.  When  it  comes  to  combining 
farmers'  line  switchboards  together  with  central-en- 
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post  of  the  telephone.  The  generator  should  be  of 
the  direct-current  type  and  arranged  for  connecting 
across  the  line. 

System  No.  12. — The  ringers  should  have  at  least 
500  ohms  resistance,  with  their  armatures  drawn  to 
one  side  by  a  spring.  One  of  the  ringer  connections 
is  brought  out  to  the  ground  binding  post,  while  the 
generator  should  be  of  the  direct-current  type  and 
arranged  for  metallic-circuit  connection. 

System  No.  13. — The  bells  should  be  of  the  regu- 
lar bridging  type,  and  the  resistance  of  the  coils  in 
series  with  the  ringer  should  be  proportional  to  the 
line  resistance  and  determined  by  the  location  of  the 
instruments.  The  generator  should  be  of  the  alter- 
nating-current type  and  arranged  with  cut-in  springs, 
so  that  while  driving  the  generator  the  two-line  wires 
are    short-circuited,    connected    to    one    side   of   the 
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does  not  ring.  In  order  to  overcome  this  difficulty 
it  is  necessary  to  insert  a  low-capacity  condenser  in 
series  with  the  subscriber's  telephone  circuit.  The 
presence  of  this  condenser  will  not  permit  much  gen- 
erator current  to  pass  through  it,  but  it  will  not 
offer  any  appreciable  resistance  to  the  talking  cur- 
rents. 

In  specifying  telephone  instruments  required  to  be 
used  in  connection  with  any  of  the  forgoing  sys- 
tems we  have,  first,  system  No.  i,  where  the  gener- 
ator and  bell  are  connected  in  series,  and  the  bell 
bridged  either  by  a  non-inductive  resistance  or  a  low- 
capacity  condenser.  The  proportions  are  to  be  deter- 
mined by  the  length  of  the  line  and  number  of  in- 
struments which  it  is  necessary  to  serve. 

System  No.  7. — The  ringers  should  have  a  resist- 
ance of  either  500,  1,000  or  1,600  ohms,  and  the  gen- 
erators may  be  of  the  regular  alternating-current 
type  when  it  is  necessary-  to  ring  the  different  tele- 


generator,  while  the  other  side  of  the  generator  is 
connected  to  ground  As  to  the  switchboard  re- 
quirements, the  drop  shown  by  Fig.  4  should  for 
series  work  have  a  resistance  of  not  more  than  80 
ohms,  and  be  arranged  for  cutting  out  of  circuit  when 
the  plug  is  placed  into  the  jack.  For  bridging  work 
the  resistance  of  this  drop  may  be  something  over 
500  ohms,  and  unless  otherwise  preferred  it  may  be 
left  connected  across  the  line. 

The  signal  shown  by  Fig.  5  for  series  work  should 
not  be  over  80  ohms,  and  for  bridging  work  not 
less  than  500  ohms.  Special  requirements,  however, 
may  arise  in  which  the  ringer  magnets  may  be  wound 
to  200  or  300  ohms  for  bridging  work,  particularly 
for  long-line  work,  for  which  the  subscribers'  bells 
are  not  required  to  be  operated  from  the  subscriber's 
station. 

The  resistance  of  the  signal  shown  by  Fig.  6  is 
similar  to  that  of  Figs.  4  and  5. 


ergy  exchanges,  it  is  of  course  necessary  to  provide 
certain  cord  circuits  in  the  farmers'  lines'  position 
for  permitting  the  interconnection  of  common  bat- 
tery lines  and  the  farmers'  lines,  in  which  case  re- 
peating coils  will  become  necessary. 

With  respect  to  the  power  requirements  for  our 
farmers'  line  exchange,  the  plain  series  and  bridging 
systems  shown  do  not  require  any  special  ap- 
paratus other  than  the  regular  alternating  current, 
hand  or  power  generator.  When  plus-and-minus  se-' 
lective  signaling  is  required  to  be  given,  as  shown 
by  Figs,  S  and  12,  then  it  becomes  necessary  to 
install   a    special   generator. 

When  service  is  required  to  be  given  to  several 
telephones  operated  by  different  frequencies,  then  it 
is  necessary  to  install  apparatus  suitable  for  ringing 
the  regular  telephones  and  telephones  calling  for  a 
certain  higher  frequency.  In  systems  where  the  sub- 
scribers' telephones  are  equipped  with  the  automatic 
"step-by-step"  arrangements,  then  it  is  necessary  to 
provide  means  for  supplying  the  line  with  battery 
current.  Thus  arises  the  necessity  for  adding  a  bat- 
tery plant  to  the  exchange  as  well  as  special  trans- 
mitting devices  for  projecting  the  required  number 
of  impulses  over  the  line. 


Electrical  Exports  for  October. 

The  electrical  exports  from  the  United  States  for 
the  month  of  October,  1903,  amounted  to  a  total 
value  of  $844,279.  Of  this  amount  $430,821  was  for 
electrical  appliances,  including  telegraph  and  tele- 
phone instruments,  and  $413,458  was  for  electrical 
machinery.  The  total  value  of  all  electrical  exports 
for  October,  1902,  was  $1,050,797.  A  decrease  of 
$206,518  is  thus  shown.  As  has  been  the  case  for 
several  months  past,  compared  with  the  correspond- 
ing months  last  year,  the  decrease  is  due  to  the 
falling  off  in  electrical  machinery  exported,  the  de- 
crease in  this  class  of  goods  amounting  to  $264,165. 
In  the  item  of  goods  classified  as  electrical  appli- 
ances there  has  been  an  increase  of  $57,647  for 
October,  1903,  compared  with  October  last  year. 
Following  are  the  figures  in  detail :  Electrical  ap- 
pliances— October,  1902,  $373,174;  October,  1903, 
$430,821.  Electrical  machinery — October,  1902,  $677,- 
623;  October,  1903,  $413,458,  For  the  10  months 
ended  with  October,  1903,  there  has  been  an  increase 
in  electrical  appliances  exported  from  $3,447,280  in 
1902  to  $4,001,863  in  1903,  while  in  electrical  ma- 
chinery there  has  been  a  decrease  for  the  same  pe- 
riod of  from  $5,076,774  in  1902  to  $4,288,551  in  1903. 
The  totals  for  the  lo-month  periods  are:  1902,  $8,- 
524,054;   1903,  $8,290,414,  showing  a  slight  decrease. 

Classified,  according  to  destination,  the  exports  of 
electrical  machinery  from  the  United  States  to  some 
of  the  principal  buyers  during  October  are  as  fol- 
lows: United  Kingdom,  $129,997;  British  North 
America,  $115,926;  Japan,  $36,913;  Mexico,  $30,555; 
British  Australasia,  $29,269;  British  East  Indies, 
$8,185;  Brazil,  $6,680;  Cuba,  $6,609;  Argentina,  $5,- 
547;  France,  $4,495;  Germany,  $3,266;  Philippine 
Islands,  $1,842;  British  Africa,  $1,117. 


A  number  of  street-railway  men  and  capitalists 
have  organized  the  Decatur  Railway  and  Light  Com- 
pany at  Decatur,  III.  The  object  is  to  operate  street 
railways  and  light,  heat  and  power  plants.  W,  B, 
McKinlcy,  Charles  Zilley  and  R.  B,  Stephens  are 
the  incorporators  of  the  company,  and  the  capital  is 
$  I, .300,000. 
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Rorty-Bullard  Automatic  Telephone 
System. 

Interest  in  automatic  telephony  is  widespread, 
and  is  not  confined  to  Independent  manufacturers 
and  operators.  Thus,  the  new  automatic  system  re- 
cently patented  by  Malcolm  C.  Rorty  of  Dedham 
and  Albert  M.  Bullard  of  Somerville,  Mass.,  has  been 
assigned  to  the  American  Bell  Telephone  Company 
of  Boston,  Mass. 

Perhaps  the  best  method  of  describing  the  system 
will  be  to  refer  to  the  accompanying  diagram  and 
follow  step  by  step  the  process  of  making  a  con- 
nection. Before  proceeding  it  will  be  well  to  note, 
however,  that  the  batteries  (B')  (B=)  (B')  are 
really  one  and  the  same,  being  only  shown  on  dif- 
ferent parts  of  the  diagram  to  economize  space. 
The  same  is  true  of  the  busy  test  (D'),  (p=).  The 
circuit-closer  at  each  subscriber's  station  is  so  con- 
structed and  arranged  that  by  turning  an  index  or 
pointer  to  a  number  upon  a  dial  and  releasing  it 
the  pointer  will  automatically  return  to  the  zero- 
point  on  the  dial,  and  in  so  doing  will  cause  a  cir- 
cuit from  the  source  of  electromotive  force  located 
at  the  central  station  through  one  of  the  line  wires 
to  earth  to  be  made  and  broken  a  number  of  times, 
corresponding  to  the  number  to  which  it  was  turned. 

Suppose  that  the  subscriber  at  (X)  wishes  to 
establish  a  connection  with  the  subscriber  at  (Y), 
and  at  first  assume  that  (Y)  is  not  busy  and  is  rep- 
resented at  the  central  station  by  permanent  multi- 
ple contact  (10).  The  subscriber  at  (X)  accord- 
ingly turns  the  pointer  of  his  circuit-closer  (I)  to 
1 10)    on  his  dial  and  immediately  releases  it. 

First  Circuit. — At  each  resulting  impulse  a  circuit 
is    completed,    which    for    convenience    of    reference 


tact  point  upon  which  the  armature  rests,  and 
thereby  opens  tlie  second  circuit,  which  presents 
waste  of  battery  power.  It  may  be  here  observed 
tiiat  the  connecting  magnet  remains  energized  while 
the  calling  subscriber's  receiving  telephone  is  off  the 
hook,  insuring  continued  contact  between   (N')   and 

CT'";. 

Fifth  Circuit. — This  contact  between  (N')  and 
(T")  closes  a  fifth  circuit  in  the  apparatus  at  the 
central  station,  which  may  be  called  the  "testing  cir- 
cuit" ;  but  it  is  to  be  remembered  that  the  line  of 
subscriber  Y  is  disengaged.  This  testing  circuit  is 
as  follows:  From  the  middle  point  of  battery  (B), 
wire  (W),  lower  contact  of  testing  relay  (R'), 
winding  of  relay  (R'),  wire  (W°),  selector  contact 
(.N'),  multiple  contact  (T"),  wire  (W"),  winding 
(H")  of  repeating  coil  (C"),  wire  (W°),  winding  of 
reversing  relay  (R"),  wire  (W^),  lower  contact  of 
switch  (S")  to  ground.  This  testing  circuit  is  a 
subsidiary  circuit,  and  a  portion  of  its  conductor  is 
common  also  to  the  intermediate  portion  of  the  con- 
versation circuit,  No.  7,  and  to  an  independent  sub- 
sidiary circuit,  No.  10,  both  presently  to  be  de- 
scribed. 

The  establishment  of  the  testing  circuit  energizes 
relays  (R')  and  (R").  These  relays  (R')  and 
(R**),  as  well  as  the  corresponding  relays  (R°)  (R^), 
are  of  like  construction,  each  working  two  sets  of 
contacts.  Relays  (R')  and  (R°)  are  termed  "test- 
ing relays,"  and  relays  (R")  and  (R')  are  "re- 
versing relays,"  the  functions  (R')  and  (R")  being 
the  same  in  respect  to  the  subscriber's  circuit  of 
(Y)  as  those  of  (R')  and  (R°)  are  in  respect  to  the 
line  of  (X).  In  each  relay  the  middle  contact  pieces 
are  supposed  to  be  the  armatures  acted  upon  directly 
by   the   electromagnet    of    the   relay,   the   armatures 
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will  be  called  the  first  circuit,  as  follows :  From  the 
grounded  common  battery  (B')  to  winding  of  re- 
peating coil  (C)  through  selecting  or  controlling 
relay  (R')  to  lower  contact  of  relay  (R^),  line  wire 
(L")    to  ground  through  circuit-closer    (I). 

Second  Circuit. — Selecting  relay  (R')  is  thus  en- 
ergized and  operated  to  complete  a  second  circuit,  as 
follows:  From  the  common  battery  (B^).  wire 
(W").  contact  of  selecting  relay  (R'),  selecting 
magnet  (M'),  contact  of  connecting  magnet  (M°) 
back  to  battery.  Thus  selecting  magnet  (M')  is 
energized  at  each  impulse  received  at  the  selecting 
relay  (R').  The  successive  movements  of  the  arma- 
ture of  the  selecting  magnet  cause  the  selector  arm 
(N')  to  travel  until  it  reaches  a  point  opposite  mul- 
tiple contact  (T"),  representing  subscriber  (Y). 
The  selector  magnet  at  its  initial  step  of  selection 
operates  the  switch  (S'),  which  opens  the  path  to  the 
ground  through  reversing  relay  (R°)  to  protect  X's 
line  from  intrusion. 

Third  Circuit. — Subscriber  X  now  takes  his  re- 
ceiving telephone  from  its  hook,  by  which  a  third 
circuit  is  established,  as  follows :  From  common 
battery,  lower  winding  of  repeating  coil  (C).  wind- 
ing of  relay  (R').  lower  contact  of  relay  (R°),  line 
wire  CL")  through  his  own  talking  apparatus,  switch- 
hook  (K'),  line  wire  (L').  upper  contact  of  relay 
(R°),  winding  of  relay  (R°),  upper  winding  of  re- 
peating coil   (C)  back  to  battery. 

Fourth  Circuit. — By  the  establishment  of  this  last 
circuit  connecting  relay  fR")  is  energized  and  now 
operates  to  close  a  fourth  circuit,  as  follows:  From 
common  battery  CB"),  wire  (W).  connecting  mag- 
net CM'),  wire  CW°),  contact  of  connecting  relay 
(R=),  wire  (W)  back  to  battery.  By  the  establish- 
ment of  this  circuit  connecting  magnet  (M")  is  ener- 
gized, thereby  bringing  the  selector  contact  or  contact 
arm  (N')  into  contact  with  the  fixed  multiple  contact 
(T"),  opposite  which  it  has  been  brought. 

The  energizing  of  the  connecting  magnet 
breaks  the  contact  between  its  armature  and  the  con- 


normally  or  when  in  their  retracted  positions  per- 
mitting the  establishment  of  contact  between  the 
remaining  two  contact  pieces.  When  attracted  into 
their  forward  positions  the  contact  is  dissolved  and 
a  new  one  substituted  between  the  armature  itself 
and  that  one  of  the  two  other  contact  pieces  which 
is  shown  as  being  in  front  of  the  armature. 

Sixth  Circuit. — The  bell-ringing  circuit  is  as  fol- 
lows: Ungrounded  side  of  battery  (B"),  winding  of 
repeating  coil  (C^),  wire  (W),  armature  of  relay 
(R'^),  wire  (L*),  through  bell  (V)  to  ground.  It  is 
to  be  noted  here  that  X.  listening  at  his  receiving  tele- 
phone, can  hear  bell  (V)  ring  by  induction,  making 
use  of  the  talking  circuit  which  has  already  been  es- 
tablished and  has  been  described  as  the  third  circuit, 
together  with  repeating  circuit.  No.  7,  which  is  as 
follows : 

Seventh  Circuit. — Starting  at  ground  of  con- 
denser (E"),  winding  (H')  of  induction  coil  (C), 
condenser  (E'),  armature  of  relay  (R'),  wire  (W), 
contact  arm  (N'),  fixed  contact  (T'°),  wire  (W"), 
winding  CH')  of  repeating  coil  (C"),  through  con- 
denser (E'),  back  by  ground  or  common  return 
wire  (not  shown)  to  other  side  of  condenser  (E'). 
This  repeating  circuit  forms  the  link  between  talk- 
ing circuit  of  the  calling  subscriber  and  the  talking 
circuit  of  the  called  subscriber,  next  to  be  described. 

Eighth  Circuit. — Subscriber  Y  now  takes  his  tele- 
phone from  its  hook,  which  act  cuts  out  his  bell 
and  establishes  his  talking  circuit  as  follows :  Start- 
ing at  common  battery  (B'),  through  lower  winding 
of  repeating  coil  (C),  wire  (W°),  upper  contact  of 
relay  (R*).  line  wire  CL'),  subscriber  Y'''s  talking 
rpparatus.  line  wire  (L'),  lower  contact  of  relay 
(R').  wire  (W').  upper  winding  of  induction  coil 
rC"),  back  to  battery.  Conversation  may  now  be  had 
by  subscribers  X  and  Y  over  circuits  Nos.  .3,  7  and 
S.  which  are  inductively  associated  by  means  of  re- 
peating coils  (C)  and  (C").  When  conversation 
is  ended,  subscribers  X  and  Y  replace  their  receiving 
telephones  upon  their  respective  hooks.     The  action 


on  the  part  of  subscriber  X  releases  relays  (R')  and 
(.R°),  thereby  opening  circuit  No.  4,  containing  con- 
necting magnet  (M"),  the  recovery  of  whose  arma- 
ture withdraws  selector  arm  (N')  from  multiple 
(T'")  and  causes  it  to  return  to  its  starting  point. 
This  opens  circuit  No.  5  through  reversing  relay 
(R"),  the  recovery  of  whose  armatures  restores  the 
normal  relation  of  the  common  battery  to  bell  (V). 
When  X  hangs  his  telephone  on  its  hook,  he  is 
ready  to  receive  or  initiate  another  call,  as  is  also 
Y. 

Next,  taking  up  the  case  of  engaged  lines,  these 
may  be  divided  into  two  classes,  a  calling  engaged 
line  and  a  called  engaged  line.  First,  let  us  assume 
that  Y  has  called  a  third  subscriber,  Z,  and  when 
engaged  with  the  third  subscriber  is  called  by  X. 
■The  calling  subscriber  X  operates  his  circuit-closer 
just  as  before,  and  upon  placing  the  receiver  to  his 
ear  hears  a  busy-tone  signal,  which  notifies  him 
that  Y's  line  is  already  in  use.  This  happens  as  fol- 
lows :  Circuits  Nos.  i,  2,  3  and  4  are  completed 
as  before;  but  when  (N')  touches  (T")  circuit  No. 
5,  through  relays  (R")  and  (R'),  is  not  completed, 
having  been  broken  at  switch  (S')  by  Y's  act  of 
calling  Z.  It  is  now  seen  that  any  calling  subscriber 
is  protected  from  interruption  from  a  third  party 
by  the  opening  of  the  circuit  to  ground  at  his  switch 
corresponding  to  (S").  It  is  not  necessary  to  show 
Z's  circuit  or  Z's  apparatus,  as  they  are  identical 
with  circuit  and  apparatus  shown  and  described  when 
X  established  a  talking  connection  with  Y.  Relays 
(R*)  and  (R'),  therefore,  are  not  actuated,  which 
means  two  things — first,  that  Y's  line  is  not  reversed 
and  his  bell  is  not  rung,  and,  second,  that  X's  talk- 
ing circuit  is  not  connected  with  his  selector  arm 
(N),  but  with  a  busy-tone  apparatus  through  the 
upper  contact  of  relay  (R')  and  switch  (S'). 

Ninth  Circuit. — The  busy-tone  circuit  is  as  follows  : 
From  busy-tone  apparatus  (D'),  switch  ($'),  wire 
(W"),  upper  contact  of  relay  (R'),  condenser  (E'), 
winding  (H')  of  repeating  coil  (C),  returning 
through  condenser  (E=).  The  alternations  in  the 
first  winding  of  repeating  coil  (C)  are  taken  up 
by  the  other  winding  and  are  heard  in  X's  receiver. 

Next  take  the  case  of  a  busy-called  subscriber, 
X  calls  Y,  who  has  been  called  by  Z.  X  completes 
his  circuits  corresponding  to  circuits  Nos.  i,  2,  3 
and  4,  thereby  bringing  his  selector  arm  into  en- 
gagement with  multiple  contact  (T'°)  ;  but,  as  in 
the  former  case,  his  testing  relay  (R')  remains  un- 
operated  and  \"s  reversing  relay  (R")  cannot  be 
affected,  having  already  been  operated  by  the  estab- 
lishment of  the  existing  connection  between  the 
lines  of  Z  and  Y;  but  this  inaction  is  now  owing 
to  the  fact  that  (N')  and  (T'°)  are  at  the  same 
potential,  because  (T")  is  already  in  contact  with 
(N')  of  Z — ^\'iz.,  12  volts,  or  half  the  potential  of 
the  common  battery — and  no  current  flows  through 
relays  (R')  and  (R').  To  assist  in  understanding 
this  balance  of  potential,  let  it  be  assumed  tempo- 
rarily that  X  has  obtained  connection  with  Y  and 
that  a  third  subscriber  tests  the  multiple  (T'")  of 
Y  with  his  selector  arm. 

Tenth  Circuit. — It  will  be  observed  that  the  point 
(T")  is  midway  between  the  terminals  of  the  com- 
mon battery  (B°)  and  with  an  exactly  equal  amount 
of  resistance  on  each  side,  the  circuit  which  may 
be  termed  the  "lock-out"  circuit  being  as  follows : 
From  ungrounded  side  of  the  24-volt  common  bat- 
tery (B'),  wire  (W"),  40-ohm  retardation  coil  (E), 
lower  contact  of  relay  (R*),  83-ohm  winding  of 
relay  (R'),  selector  arm  (N')  to  multiple  contact 
(T").  making  a  total  resistance  to  this  point  of 
123  ohms.  Continuing  the  circuit  back  to  battery 
is  through  wire  CW"),  40-ohm  winding  (H")  of 
repeating  coil  (C"),  the  83-ohm  winding  of  relay 
(R^),  through  switch  (S")  to  battery,  making  123 
ohms  resistance  between  point  Cr")  and  the 
grounded  side  of  the  common  battery  (B°).  The 
result  of  this  equal  distribution  of  resistance  is  to 
establish  the  point  (T")  at  a  potential  of  12  volts, 
or  one-half  the  potential  of  the  common  battery  (B'). 
These  resistances  may,  of  course,  be  of  any  desired 
amount,  the  essential  point  being  to  maintain  a  bal- 
ance on  either  side  of  point  (T").  The  40-ohm 
retardation  coil  (E),  besides  helping  to  establish 
this  balance,  performs  the  function  of  shutting  out 
voice  currents  from  circuit  No.  10.  The  condensers 
(E'),  (E=).  (E")  and  (E')  confine  the  battery  cur- 
rent to  subsidiary  circuit  No.  10,  but  permit  the 
voice  currents  to  pass  freely  along  connecting-link 
circuit   No.  7. 

It  remains  to  show  why  (N')  or  the  selector  arm 
of  any  calling  subscriber  is  at  a  potential  of  12 
volts,  and  the  explanation  is  that  the  selector  arm 
is  in  direct  connection  with  the  middle  or  I2-volt 
point  of  the  24-voIt  common  battery  (B'),  the  cir- 
cuit being  from  the  middle  point,  wire  (W').  lower 
contact  of  relay  (R').  winding  of  relay  (R').  wire 
(W).  calling  subscriber's  selector  arm,  as  showm 
in  the  testing  circuit,  up  to  the  point  (T'")  ;  but  in 
this  case  no  current  will  flow  through  the  testing 
circuit,  since  the  selector  arm  of  the  calling  sub- 
scriber is  at  the  same  potential  as  the  multiple  con- 
tact (T^").  Therefore,  the  testing  relay  of  the  call- 
ing subscriber  and  the  reversing  relay  of  the  called 
busy  subscriber  will  not  be  actuated.  The  results 
of  protection  on  the  one  hand  to  the  called  sub- 
scriber and  notice  by  busy-tone  signal  on  the  other 
hand  In  the  calHng  subscriber  follow  precisely  as 
when  the  calling  subscriber,  by  the  act  of  cutting 
off  his  own  ground  at  the  selector-rod  switch,  ren- 
dered inonerative  his  own  reversing  relay.  In  other 
words,  when  the  selector  contact  of  a  calling  sub- 
scriber  touches   one   of  the   multiple   contacts   of  a 
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subscriber's  line  already  in  use  the  testing  relay 
of  the  calling  subscriber  does  not  receive  current 
requisite  for  its  operation.  So,  too,  the  multiple 
contacts  of  a  subscriber's  line  when  in  use  are  in 
such  electrical  relation  to  the  selector  contact  of 
any  calling  subscriber  that  tliey  prevent  the  passage 
of  current  requisite  for  the  operation  of  the  relay 
used  to  complete  tlie  talking  circuit  of  the  calling 
subscriber. 

It  is  obvious  that  a  common  metallic  return  may 
be  substituted  for  the  ground  of  the  second  windings 
of  the  repeating  coils  at  the  central  station,  and,  in 
fact,  such  metallic  return  is  used,  the  grounded  con- 
struction being  shown  merely  for  clearness.  It  is 
obvious,  also,  that  increased  simplicity  and  economy 
in  the  construction  of  circuits  and  apparatus  at  the 
central  station  result  from  the  use  of  this  com- 
mon return  for  the  second  windings  of  the  re- 
peating coils,  since  for  all  connections  made  in  sig- 
naling, testing  and  talking  but  a  sigle  wire  is 
required.  However,  the  system  can  be  operated 
quite  as  well,  although  at  greater  initial  expense, 
on  a  two-wire  basis  and  without  other  essential 
modification. 


Dalton-Cole  Electric  Locomotive. 

With  the  announcement  that  the  New  York  Cen- 
tral Railroad  Company  has  placed  an  order  for  30 
85-ton  electric  locomotives,  following  the  completion 
of  a  monster  twin  electric  locomotive,  made  up  of 
two  So-ton  units,  for  the  Bahiiriore  and  Ohio  rail- 
road tunnel  under  the  city  of  Baltimore,  the  subject 
of  electric  locomotives  takes  on  an  active  interest. 
On  November  i/tli  William  Dalton  and  Francis  J. 
Cole  of  Schenectady,  N.  Y.,  were  granted  a  patent 
for  the  imposing  machine  of  this  character  which 
is  illustrated  herewith.  This  patent  was  assigned  to 
the  American  Locomotive  Company  of  New  \ork 
city,  and  inasmuch  as  this  company  will  co-operate 
with  the  General  Electric  Company  in  carrying  out 
tlie  electric-locomotive  contract  with  the  New  York 
Central  people,  it  is  suggested  that  the  Dalton-Cole 
type  of  machine  may  be  used  to  pull  New  York 
Central  trains  in  and   near  New  \''ork  city. 

The  invention  provides  for  an  electric  locomotive 
in  which  a  high  degree  of  tractive  power  may  be 
afforded  by  the  employment  of  motors  of  compara- 
tively large  size,  which  shall  be  so  located  and  sup- 
ported as  to  admit  of  the  use  of  continuous  lateral- 
frame  members  and  of  crank  shafts  having  inner 
and  outer  bearings  and  to  be  readily  and  conveniently 
accessible  for  attention  and  removal  and  replace- 
ment as  required. 

In  the  accompanying  illustration  is  shown  a  side 


enable  as  wide  a  motor  as  possible  to  be  employed 
the  side-frame  members  may  be  reduced  in  thickness 
by  being  relieved  on  their  inner  sides  throughout 
the  portions  of  their  length  which  adjoin  the  motor. 
Each  of  the  motors  is  suitably  secured  to  the  side- 
frame  members,  and  an  unobstructed  space  is  left 
above  the  motor,  the  cab  being  located  betweeii  and 
entirely  clear  of  the  motors  at  the  opposite  ends  of 
the  locomotive.  The  attendant  upon  the  running 
board,  which  is  fixed  in  the  ordinary  manner  above 
tlie  frame  members,  is  thus  enabled  to  get  at  all 
parts  of  the  motor  and  attend  to  the  brushes  and 
bcrtrings  when  the  machine  is  ru!"sning,  and  the  re- 
mcAal  and  replacement  of  the  motor  may  be  readily 
eifected  whenever  desired  without  interference  with 
or  obstruction  by  any  other  part. 

Each  of  the  motor  shafts  has  fixed  upon  its  outer 
ends  spur  pinions,  which  engage  corresponding  gears 
fixed  upon  a  crank  shaft  journaled  in  the  horizontal 
plane  of  the  driving  axles.  The  gears  act  also  as 
crank  disks,  there  being  secured  in  them  crank 
pins,  which  are  also  fixed  to  return  crank  arms, 
on  the  opposite  ends  of  which  are  formed 
prolongations  of  the  crank  shaft  in  line  axially  with 
the  main  body  of  the  latter  and  serving  as  outer 
journals.  The  crank  shaft  is  mounted  in  suitable 
bearings  in  the  side-frame  members  and  in  outer 
bearings  or  boxes,  fitted  in  an  auxiliary  end  fram- 
ing, comprising  two  supplemental  side-frame  mem- 
bers, which  are  firmly  connected  to  the  main-frame 
members  by  being  secured  at  their  outer  ends  to 
yokes,  which  are  interposed  between  and  connected 
to  the  main-frame  members  and  the  supplemental 
side-frame  members  and  are  slotted  to  permit  thc- 
passage  of  main  connecting  rods.  It  will  be  seen 
that  the  provision  of  the  auxiliary  end  framing  at- 
tains the  substantially  valuable  results  of  enablinj? 
the  crank  shaft  to  be  supported  in  outer  bearings, 
and  thus  affording  the  greatest  available  space  for 
the  motor  between  the  frames  and  also  of  greatly 
stiffening  and  strengthening  the  frame  structure  at 
the  ends  of  the  locomotive  to  which  the  strains  of 
draft  and  buffing  are  applied   in  seivice. 


Conclusion    of    German    High-speed 
Tests. 

Although  much  has  been  written  concerning  the 
Berlin-Zossen  electric-railway  speed  tests,  interest  in 
the  subject  still  prevails  and  readers  of  the  Western 
Electrician    will   be   interested   in   a   picture   of  the 
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view  in  elevation  and  a  plan  with  the  cab  and  spring 
rigging  removed.  A  substantial  supporting  frame 
is  provided.  It  comprises  two  continuous  main  side 
frame  members  on  which  are.  jaws  or  pedestals  for 
the  reception  of  the  journal  boxes.  The  side-frame 
members  are  connected  at  their  ends  by  transverse 
bumper  beams,  and  the  frame  is  supported  upon  the 
driving  axles  by  springs,  which  rest  upon  saddle? 
on  the  journal  boxes,  and  are  connected  to  the  frame 
by  spring  hangers,  as  in  ordinary  steam-locomotive 
practice. 

Power  for  the  rotation  of  the  driving  axles  is  im- 
parted from  motors  of  any  suitable  construction,  two 
being  preferably  employed,  one  at  each  end  of  the  lo- 
comotive, as  shown  in  the  illustration.  Each  of  the 
motors  is  located  between  the  side-frame  member,; 
and  as  close  as  practicable  10  the  bumper  beam  at 
the  adjacent  end  of  the  locomotive.  The  width  of 
the  motor  is  made  as  great  as  will  permit  it  to  fit 
between   the  side-frame  members,   and   in   order   to 


famous  car  which,  now  that  the  tests  are  over,  has 
a  record  of  over  130  miles  an  hour.  The  accom- 
panying illustration  (reproduced  from  the  Scientific 
American)  shows  this  car,  which  was  built  by  the 
Allgemeine  Company.  Those  who  have  not  been 
eye-witnesses  of  the  experiments  may  gain  some  idea 
of  the  speed  from  the  fact  that  a  bird  was  overtaken 
in  its  flight  and  dashed  to  death  on  the  front  pane 
of  the  motorman's  compartment,  and  that  large  peb- 
■bles  were  picked  up  by  the  suction  of  the  air  as 
leaves  are  by  an  ordinary  car.  It  is  pleasant  to 
note  that  in  the  final  test  an  American  was  at  the 
controller.  Charles  A.  Mudge  of  Williamsport,  Pa., 
according  to  a  Genrian  correspondent,  was  the  man 
to  have  the  honor  of  driving  a  car  at  the  greatest 
speed  ever  attained. 

Dr.  Reichel,  one  of  the  engineers,  who  was  on 
the  car  at  the  time,  says :  "At  first  the  speed  is 
bewildering,  almost  stupefying.  We  in  the  cab  are 
much   nearer  the    track   than   is   the   engineer   of  a 


steain  locomotive.  On  that  account  it  seems  at  first 
as  if  the  car  is  literally  devouring  the  road  by  the 
mile.  Gradually  we  become  accustomed  to  the  new 
sensation.  The  feeling  of  safety  and  comfort  which 
overcomes  the  first  shock  of  amazement  gives  rise 
to  the  desire  to  travel  still  faster." 

With  characteristic  German  thoroughness  the  so- 
called  Study  Company,  which  conducted  the  experi- 
ments, started  at  the  very  foundation  and  spared 
neither  time  nor  money  in  making  the  tests  a  suc- 
cess. About  $1,000,000  has  been  expended,  without 
direct  financial  return,  in  demonstrating  the  prac- 
ticability of  a  speed  of  over  100  miles  an  hour.    The 
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Study  Company  has  not  decided  how  to  utilize  the 
results  reached,  but  tentative  communications  have 
been  opened  with  some  of  the  electric-railway  men 
of  the  United  States,  which  have  not  yet  taken  def- 
inite shape. 


The  New  York  Central  Conversion. 

Electrical  operation  for  the  New  York  Central 
terminal,  noted  in  the  Western  Electrician  last  week, 
has  been  decided  upon  chiefly  as  a  saving  in  the 
expenses  of  maintenance  and  to  give  better  accom- 
modation to  patrons.  Upon  first  thought,  it  is 
natural  to  suppose  that  the  coal  bill  would  be  one 
of  the  principal  factors  leading  to  the  change,  but,  on 
the  contrary,  this  has  very  little  to  do  with  the 
economy  of  the  system.  The  amount  of  fuel  used 
by  a  steam  locomotive  when  going  at  the  rate  of 
60  miles  an  hour  is  about  five  pounds  per  horse- 
power-hour. The  fuel  needed  to  generate  electricity 
will  be  about  two  pounds  per  horsepower-hour,  an 
apparent  gain.  But  as  it  is  calculated  that  the  loss 
of  power  to  the  axle  is  50  per  cent,  the  fuel  will 
be  about  four  pounds  per  horsepower-hour,  a  gain 
of  20  per  cent.  As  the  fuel  cost  is  only  about  eight 
per  cent,  of  operating  expenses,  the  total  saving  is  not 
expected  to  exceed  two  per   cent. 

As  to  the  method  of  applying  the  power,  it  has 
been  decided  that  the  suburban  trains  will  not  be 
hauled  by  electric  locomotives,  which  will  be  used 
only  for  express  trains.  The  suburban  trains  will 
have  motors  like  those  on  the  Interborough  and 
elevated  lines,  on  the  multiple-unit  system.  This 
will,  of  course,  involve  a  saving  of  labor  over  that 
required  by  the  steam  locomotive,  as  the  fireman 
will   be  dispensed  with. 

In  appearance  the  locomotive  will  resemble  a  rec- 
tangular cabin  built  on  wheels.  There  will  be  doors 
on  either  side  and  at  both  ends,  permitting  of  easy 
communication  should  two  locomotives  be  coupled 
together.  There  will  be  enough  windows  to  afford 
an  unobstructed  view  to  the  engine  driver.  The  con- 
trolling apparatus  Avill  consist  of  the  Sprague-Gen- 
eral  Electric  multiple-unit  control  system.  The  lever, 
which  will  have  to  be  pressed  down  in  order  to 
apply  the  power,  is  so  connected  with  the  brakes 
that  in  case  of  an  accident  to  the  driver  its  release 
will  automatically  put  on  the  brakes,  as  well  as  shut 
off  the  power.  This  is  said  to  be  a  new  feature, 
intended  to  assure  the  safety  of  the  passengers. 

The  cost  of  power  houses,  sub-stations  and  equip- 
ment has  been  estimated  at  between  $15,000,000  and 

$20,CC0,0CO. 

The  two  power  stations  of  the  New  York  Central 
will  be  probably  located  near  Yonkers  and  Mott  Ha- 
ven. The  current  will  be  delivered  three-phase  by 
turbo-generators  and  transmitted  at  11,000  volts'  to 
sub-stations,  where  it  will  be  converted  to  direct 
current  of  suitable  voltage  for  the  locomotives  and 
the  motor  cars  of  the  suburban  trains. 


An  apparatus  in  use  in  Germany  for  the  purifica- 
tion of  milk  by  ozonization  is  so  constructed  that 
the  milk  contained  in  a  vessel  flows  thence  in  a  thin 
stream  into  another  vessel,  placed  below.  An  elec- 
tric circuit  is  so  arranged  that  sparking  is  caused 
through  the  stream  or  near  it.  The  ozone  which  is 
thereby  engendered  from  the  oxygen  of  the  air  is  said 
to  be  suflScient  to  kill  all  micro-organisms  contained 
in  the  milk. 
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Mr.  Bailey's  communication  on  the  subject  of 
tlie  prevention  of  strikes,  printed  on  another  page  of 
this  issue,  will  be  read  with  interest.  No  more  im- 
portant problem  than  this  confronts  the  American 
public,  and  it  strikes  us  that  Mr.  Bailey  treats  the 
question  in  a  spirit  or  fairness  and  good-temper  and 
as  one  who  has  been  a  careful  student  of  sociological 
and  industrial  conditions.  His  plan  is  worthy  of  dis- 
cussion at  least.  It  will  be  noted  that  he  expresses 
a  wish  to  address  the  people  of  Chicago  on  the  sub- 
ject, and  it  may  be  that  among  our  Chicago  readers 
there  are  some  who  may  desire  to  enter  into  corres- 
pondence with  him  with  this  object  in  view. 


The  Western  Electrician  gladly  welcomes  the  as- 
sistance of  the  Chicago  Daily  Tribune  in  pointing 
out  to  the  management  of  the  Illinois  Central  Rail- 
road the  advantages  of  electric  power  in  the  opera- 
tion of  its  suburban  trains.  Moved  by  the  example 
of  the  New  York  Central,  to  which  we  referred 
last  week,  the  Tribune  observes  that  "the  Chicago 
steam  roads  do  not  seem  inclined  to  adopt  elec- 
tricity, although  there  is  at  least  one  of  them  which 
might  profitably  make  the  change.  That  is  the  Illi- 
nois Central.  By  using  electricity  it  could  make  its 
suburban  service  extremely  nopular  and  efficient,  and 
— which  is  one  great  consideration — there  would 
be  no  more  smoke-producing  locomotives  on  the  Lake 
Front."  This  is  a  mild  statement  of  the  truth.  It 
may  be  added  that  the  change  would  be  better  for 
the  company,  better  for  the  patrons  of  the  suburban 
service  and  better  for  the  city  as  a  whole.  There  is 
no  valid  reason  why  it  should  not  be  made.  It  is 
inevitable  that  the  improvement  must  be  accom- 
plished, and  the  company  will  best  serve  its  own 
interests  and  those  of  all  concerned  by  taking  the 
preliminary  steps  at  once. 


It  is  to  be  hoped  that  there  is  no  truth  in  ihe 
newspaper  report  from  Germany  (referring  to  the 
St.  Louis  Exposition  of  next  year)  that  "great  trades, 
like  the  steel,  iron,  electrical,  gun,  ammunition  and 
machinery  industries,  have  declined  to  take  part,  say- 
ing that  they  have  no  hope  of  selling  goods  in  the 
United  States."  It  is  true  that  there  is  no  great 
prospect  of  the  sale  of  foreign  electrical  or  other  ma- 
chinery in  this  country,  but  it  would  seem  that  it 
would  be  short-sighted  policy  for  the  German  manu- 
facturers to  refrain  from  exhibiting  on  this  account. 
The  exposition  is  planned  on  a  grand  scale,  to  be 
truly  international  in  scope,  and  will  no  doubt  at- 
tract many  visitors  from  Canada,  Mexico  and  Central 
and  South  American  countries.  These  travelers 
from  countries  not  affected  by  the  American  tariff 
will  surely  be  influenced  to  the  detriment  of  the 
German  machinery  trade  by  the  absence  of  exhibits 
from  the  Fatherland.  Again,  there  are  the  considera- 
tions of  advertisement  and  international  prestige. 
Germany  made  a  fine  exhibit  of  machinery,  armor, 
cannon  and  steel  products  at  the  Chicago  World's 
Fair  of  1893,  and  we  do  not  believe  that  it  was  the 
loser  by  it.  Some  of  the  apparatus  displayed  was 
sold  outright  in  this  country  after  the  exposition, 
while  the  reputation  of  Germany  as  a  manufactur- 
ing nation  was  greatly  enhanced  throughout  the 
Western  Hemisphere.  In  these  days  of  keen  inter- 
national competition  one  would  think  that  such  active 
seekers  of  expert  business  as  the  subjects  of  the 
kaiser  could  not  afford  to  disregard  such  an  excel- 
lent opportunity  to  advertise  their  wares  in  the 
markets  of  the  world  as  the  Louisiana  Purchase 
Exposition  should  afford. 


Fundamental  principles  thoroughly  grounded  in 
the  technical  school ;  application  later  in  practical 
experience — this  combination  seems  best  for  the 
training  of  the  engineer.  As  Mr.  D.  B.  Rushmore 
said  in  a  recent  Institute  discussion :  "College 
courses  should  tend  to  develop  character  as  well 
as  intellect.  Men  should  have  initiative,  originality, 
self-reliance,  observation,  and  above  all,  accuracy. 
The  amount  of  information  which  a  graduate  pos- 
sesses is  not  of  great  importance  in  comparison  with 
an  ability  to  obtain  it  quickly.  Principles  should 
be  taught  thoroughly.  Enough  applications  come 
later.  It  would  express  my  idea  that  a  college  edu- 
cation should  not  be  taken  as  complete  in  itself  but 
as  the  foundation  for  what  comes  afterwards." 
This  does  not  conflict  with  the  views  of  a  well-known 
instructor,  Professor  IT.  S.  Carhart  of  the  Univer- 
sity   of    Michigan :     "Instead    of   trying   to   make    a 


complete  mechanical,  civil,  electrical,  marine,  tele- 
graph, telephone,  or  any  other  sort  of  engineer  in  a 
training  school,  we  should  arrange  the  course  if 
possible  so  as  to  make  an  engineer.  Let  him  apply 
the  adjective  after  he  gets  into  his  practical  expe- 
rience. In  other  words,  it  seems  to  me  that  it  should 
be  the  effort  to  lay  a  broad  foundation  in  those  sub- 
jects which  the  engineer  must  have  to  build  upon. 
Now,  as  you  are  perfectly  well  aware,  a  man  gradu- 
ates as  a  mechanical  engineer  and  goes  out  and 
practices  electrical  engineering;  he  graduates  as  a 
civil  engineer,  or  in  the  civil  engineering  course, 
and  goes  out  and  practices  electrical  engineering; 
and  so  on  around  the  whole  series."  Therefore, 
without  quoting  farther,  the  school  training  should 
be  in  mental  discipline  and  in  the  principles  under- 
lying all  engineering. 


Now  that  the  South  Side  street  railway  strike  in 
Qiicago  is  a  thing  of  the  past,  everyone  will  rejoice 
that  the  trouble  lasted  no  longer  than  two 
weeks.  By  the  settlement,  the  relation  of  the 
company  and  its  union  employes  is  not  ma- 
terially altered.  It  was  a  strike  where  nearly 
everybody  lost  and  hardly  anybody  gained.  The 
men  lost  two  weeks'  pay  or  more  and  the  added  ex- 
pense of  conducting  the  strike.  The  company  lost 
two  weeks'  receipts  and  the  large  outlay  for  various 
defensive  measures.  The  unoffending  public  was  de- 
prived of  street-car  service  and  lost  its  equanimity 
and  temper.  The  only  gainers  were  the  steam  and 
elevated  railroads,  which  carried  more  passengers. 
It  was  a  particularly  futile,  ineffective  and  exasperat- 
ing strike. 

A  word  of  cordial  praise  is  due  to  the  mayor  and 
aldermen,  to  whose  conciliatory  efforts  the  compara- 
tively prompt  settlement  of  the  strike  was  largely  due. 
The  arbitration  comrnittee  of  the  City  Council  opened 
a  neutral  avenue  by  which  the  two  sides  could  get 
together.  The  city  officials  were  in  earnest  in  their 
endeavors  to  effect  a  settlement,  and  they  are  en- 
titled to  coiTimendation  for  the  good  results  of  their 
work. 


Farmers'  telephone  lines  play  an  increasingly  im- 
portant part  not  only  in  the  art  of  telephony  but  in 
the  sociological  development  of  rural  communities  and 
dwellers  in  widely  scattered  country  homes.  Together 
with  the  electric  railway  they  have  done  a  great  deal 
to  make  the  life  of  the  farmer  and  the  fanner's 
wife  and  children  better  worth  living.  Then,  too, 
they  are  a  great  advantage  to  the  agriculturist  in 
a  business  way  in  enabling  him  to  keep  in  touch 
with  the  market  and  thus  sell  his  products  to  the 
best  advantage.  While  the  telephone  is  a  great  boon 
to  the  farmer,  the  demand  thus  created  is  far  from 
unwelcome  to  the  manufacturer — the  Independent 
manufacturer,  that  is.  for  the  Bell  service  cuts  little 
figure  in  the  farmers'  movement.  Some  of  the  ex- 
change companies,  too,  in  the  smaller  cities  find  the 
farmers'  demand  for  service  helpful  to  them.  But 
this  is  not  always  the  case,  for  in  many  localities 
the  farmers  organize  mutual  companies  and  conclude 
that  their  interests  are  not  coincident  with  those  of 
the  commercial  exchange  and  toll-line  companies. 
The  regular  companies  and  the  "farmers'  mutuals" 
should  supplement  each  other  and  help  each  other, 
or  else  it  should  be  deinonstrated  that  the  mutual 
organization  is  not  needed ;  but  frequently  neither 
consummation  is  reached,  and  the  two  concerns  fail 
to  work  in  harmony.  The  subject  is  a  fruitful  one 
for  discussion  at  Independent  telephone  conventions. 
Thus  at  the  annual  meeting  of  the  Interstate  asso- 
ciation to  be  held  next  week  in  Chicago  Mr.  O.  Rex 
of  North  Manchester,  Ind.,  is  down  for  a  paper  en- 
titled 'competition  Between  Independent  Companies 
and  Farmers'  Mutuals."  It  is  evident  that  tact  and 
good  temper  are  needed  in  dealing  with  the  farmers, 
viho  are  sometimes  more  independent  than  the  Inde- 
pendents themselves.  Approaching  the  negotiation 
in  a  spirit  of  fairness,  the  exchange  manager  ought 
to  turn  the  farmer's  demand  for  the  telephone  to 
good  account. 

Telephonically  considered,  the  ordinary  "farmers' 
line  service"  is  capable  of  great  improvement.  For 
that  rea,son  there  are  many  readers  of  the  Western 
Electrician  who  will  welcome  Mr,  Clausen's  excellent 
article  on  the  subject  in  this  issue.  The  author  gives 
a  fairly  complete  exposition  of  the  best  practice, 
and,  judging  from  inquiries  frequently  received  in 
this  office,  his  practical  contribution  will  receive  wide 
attention. 
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Mr.  Ellicott  Goes  to  the  St.  Louis  Fair. 

The  appoinlmcnt  of  Edward  B.  Ellicott,  city  elec- 
trician of  Chicago,  to  be  chief  electrician  and  me- 
chanical engineer  of  the  Louisiana  Purchase  Exposi- 
tion at  St.  Louis,  as  briefly  noted  in  the  Western 
Electrician  last  week,  has  been  confirmed,  and  Mr. 
Ellicott  left  Chicago  on  November  27th  to  assume 
charge  of  all  the  electrical  and  mechanical  construc- 
tion work  at  the  exposition.  Mr.  Ellicott  is  well 
fitted  for  the  position.  He  is  a  native  of  New  York 
state,  ^y  years  of  age.  His  electrical  experience  has 
been  of  a  practical,  varied  nature,  gained  in  the  West. 
In  1S90  he  came  to  Chicago  and  entered  the  service 
of  the  Western  Electric 
Company,  in  whose  em- 
ployment he  rose  rap- 
idly. At  the  time  of  his 
appointment  as  c  i  t  y 
electrician  of  Chicago 
he  held  the  responsible 
position  of  superintend- 
ent of  construction  of 
this  large  manufactur- 
ing compan}'. 

Mr.  Ellicott  received 
his  appointment  as  city 
electrician  of  Chicago 
from  Mavor  Harrison 
in  June,  1897,  and  has 
held  the  position  ever 
since.  The  record  he 
has  made  in  this  capacity  shows  no  misplaced  con- 
fidence. His  good  executive  ability  and  his  thorough 
and  practical  technical  training  have  been  of  great 
value  to  the  city,  and  his  department  ranks  as  one 
of  the  best  in  the  city  government.  The  city  elec- 
trician of  Chicago  is  not  a  politician,  but  a  high- 
grade  technical  man  faithfully  serving  the  munici- 
pality in  its  varied   electrical   interests. 

The  appointment  of  Mr.  Ellicott  to  the  Worla  s 
Fair  position  was  made  after  a  thorough  search  for 
a  competent  man  to  fill  the  position  made  vacant 
by  the  resignation  of  Henry  Rustin,  chief  electrical 
engineer  of  the  fair,  whose  health  has  been  poor 
for  several  months,  and  on  account  of  which  the 
electrical  equipment  of  the  exposition  has  been  de- 
layed. Mr.  Ellicott  has  not  been  without  experience 
in  the  line  of  work  he  is  now  called  upon  to  direct. 
He  was  frequently  consulted  as  an  electrical  expert 
during  the  building  of  the  Chicago  World's  Fair,  and 
among  other  things  it  will  be  remembered  that  he 
devised  the  wiring  of  the  Ferris  Wheel.  He  has 
devised  many  novel  lighting  effects  and  is  the  holder 
of  quite  a  number  of  patents  on  electrical  devices. 

In  going  to  St.  Louis  the  city  of  Chicago  does 
not  lose  the  services  of  Mr.  Ellicott,  to  whom  leave 
of  absence  until  May  i,  1904,  is  given  merely,  and 
it  was  only  upon  agreeing  to  allow  him  to  return 
to  Chicago  every  10  days  or  so,  to  look  after  the 
city's  interests,  that  the  City  Council  "loaned"  him 
to  the  World's   Fair  officials. 


EDW.\RD    B.    ELLICOTT. 


Next  Week's  Telephone  Convention. 

The  annual  meeting  of  the  Interstate  Independent 
Telephone  Association  will  be  held,  as  announced, 
in  the  banquet  hall  of  the  .Auditorium  Hotel,  Chi- 
cago, on  December  8  to  10.  Much  interest  is  man- 
ifested in  this  convention,  and  one  of  the  largest 
gatherings  of  Independent  telephone  men  ever  wit- 
nessed in  this  country  is  anticipated.  The  advance 
engagement  of  rooms  for  the  display  of  apparatus 
already  assures  a  fine  array  of  exhibits. 

Secretary  E.  M.  Coleman  of  Louisville  is  making 
every  effort  to  make  the  meeting  profitable  and  en- 
joyable to  all  who  attend.  An  effort  will  also  be 
made  to  increase  the  membership.  For  this  purpose 
application  blanks  have  been  sent  out  for  the  con- 
venience of  those  who  wish  to  join.  Any  company 
or  individual  interested  in  or  operating  an  Independ- 
ent telephone  exchange  or  toll  line,  any  person  or 
firm  engaged  in  manufacturing  Independent  tele- 
phone apparatus  or  equipment,  or  any  supply  house, 
is  entitled  to  membership  and  will  be  heartily  wel- 
come at  the  convention. 

As  to  entertainment,  the  principal  feature,  it  is 
announced,  will  be  the  banquet  which  is  to  surpass 
all  previous  efforts  of  the  association.  As  a  special 
feature,    a    large    orchestra    is    expected    to    furnish 


C.  E.  Hull,  President. 


L.  A.  Frazee.  Vice-president. 


Electric-elevator  Litigation. 

In  the  case  of  Elias  E.  Ries  and  Albert  H.  Hen- 
derson and  the  Otis  Elevator  Company,  complainants 
against  the  Barth  Manufacturing  Company,  defend- 
ant, Judge  Seaman  of  the  United  States  Circuit 
Court  for  the  Eastern  District  of  Wisconsin  has 
just  handed  down  his  decision,  in  which  he  holds 
non-infringement  of  the  patent  upon  which  the  suit 
was  brought.  This  patent  is  entitled  "Circuit-closing 
.\pparatus  for  Electric  Brakes"  (No.  356,963)  and 
is  dated  Februarj-  i,  1887.  It  was  granted  to  Elias 
E.  Ries. 

This  was  a  spiritedly  contested  case.  The  com- 
plainants' record  contained  758  pages  and  the  defend- 
ant's record  453  pages.  The  complainants  were  repre- 
sented by  Brown  &  Darby  of  Chicago,  J.  W.  See 
and  Frank  L.  Freeman  appearing  as  experts.  The 
defendant  was  represented  by  H.  G.  Underwood  of 
Milwaukee.  Foree  Bain  of  Chicago  appeared  as 
expert  in   its  behalf. 


Are  Car  Barns  Unnecessary? 

The  Cleveland  correspondent  of  the  Western  Elec- 
trician writes  that  the  management  of  the  Cleveland 
Electric  Railway  Company  has  about  concluded  not 
to  build  car  barns  on  the  site  of  the  barns  recently 
burned  at  Pearl  Street  and  Holmden  Avenue.  Gen- 
eral Manager  Stanley  says  that  none  of  the  steam- 
road  companies  store  their  cars,  yet  they  are  always 
presentable,  and  he  thinks  the  electric  cars  can  be 
cared  for  in  the  same  way.  The  debris  will  be 
cleaned  away  and  the  ground  laid  with  storage  tracks. 
There  is  much  less  danger  of  loss  from  fire  when 
cars  are  stored  in  the  open,  and  the  loss  from  ex- 
posure to  the  weather  is  not  so  serious  if  the  cars 
are   kept  thoroughly  painted. 


"Competition  Between  Independent  Companies  and 
Farmers'  Mutuals."  O.  Rex,  North  Manchester, 
Ind. 

Thursd.'W  Morning,  9  to  12. 

"Independent  Toll  Line  Systems :  Is  the  Time 
Right  for  Merging?"    J.  S.  Brailey,  Jr.,  Toledo,  O. 

"Where  Should  the  Line  of  Demarcation  Be 
Drawn  Between  Independent  Operating  and  Manu- 
facturing Companies  and  the  Bell  Company?"  Henry 
A.    Barnhart,   Rochester,    Ind. 

"What  Should  Be  the  Representation  in  the  Con- 
nection of  the  Interstate  Ipdependent  Telephone 
."Association  in  Voting?"  David  Prewitt,  Winchester, 
Ky. 

"Who  Is  Who?  What  Are  the  True  Earmarks?" 
Theodore   Gary.  Macon,  Mo. 

Election   of   officers. 

Thursday  Afternoon,  2  O'Clock. 

Officers  and   executive  board  will   take  charge   of 
and  entertain  the  delegates. 
Visiting  exhibits. 


E.  M.  Coleman.  Secretary.  J.  W.  Layne,  Treasurer. 
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music  for  the  pleasure  of  the  delegates  during  the 
convention. 

Following  is  the  programme,  as  announced  by  the 
secretary : 

Tuesday  Morning,  9  to  12. 

Reception  of  members  and  friends  by  the  executi\  e 
committee  and  officers  at  the  secretary's  headquar- 
ters. 

Announcement  of  the  time  and  tickets  to  the 
banquet  and   concert. 

Tuesday  Afternoon,  2  to  5. 

Address  of  welcome  by  Hon.  Carter  H.  Harrison, 
mayor  of  Chicago. 

Response  and  annual  address  by  the  president, 
Senator  C.  E.  Hull,  Salem,  111. 

Report  of  the  secretary. 

Report  of  the  treasurer. 

Selection  of  executive  board. 

Selection  of  nominating  committee. 

Revision  of  constitution  and  by-laws. 

Wednesday  Morning,  9  to  12. 

The  officers  and  executive  board  will  take  charge 
of  the  delegates. 
Visiting  exhibits. 

Wednesday  Afternoon,  2  10  5. 

Reading  and   discussion  of  papers  as  follows: 

"ShouM  the  Territory  of  the  Interstate  Independ- 
ent Telephone  Association  Be  Enlarged,  and  If  So. 
Why?"     John  Van   Nortwick,   .'\ppleton,  Wis. 

"Are  Our  Telephone  Periodicals  Sufficiently  Care- 
ful as  to  the  Business  Relations  Sustained  by  Con- 
tributors?"    W.   H.  McDonough,  New  York,  N.  Y. 

"Standardization  of  Apparatus."  Prof.  J.  C.  Kel- 
.sey,    Purdue  University. 

"Standardization  of  Construction."  W.  C.  Polk, 
Kansas  City,  Mo. 


Up  to  December  1st  rooms  had  been  engaged  at 
the  Auditorium  for  exhibits  by  the  following-named  : 

Sterling  Electric  Company,  Lafayette,  Ind. ;  Auto- 
matic Electric  Company.  Chicago ;  Maltby  Lumber 
Companjr,  Bay  City,  Mich. ;  Miller  Anchor  Company, 
Norwalk,  Ohio;  American  Telephone  Journal,  New 
York ;  F.  B.  Cook,  Chicago ;  G.  A.  Briggs,  Elkhart, 
Ind.;  Monarch  Telephone  Manufacturing  Company, 
Chicago;  Telephony  Publishing  Company,  Qiicago; 
Eureka  Electric  Company,  Genoa,  III. ;  J.  H.  Fowler, 
Chicago;  Standard  Underground  Cable  Company, 
Pittsburg;  Valentine-Clark   Company,  Chicago;   Ra- 

r  &  Watson,  Chicago;  New  Haven  Novelty  Ma- 
.-hine  Company,  New  Haven,  Conn. ;  Wagner  Elec- 
i  ric  Manufacturing  Company,  St.  Louis ;  The  F.  Bis- 
.sell  Company,  Toledo,  Ohio;  B.  F.  Vreeland,  Den- 
ver, Colo. ;  W.  J.  Barr,  Cleveland ;  National  Car- 
bon Company,  Cleveland;  L.  K.  Gushing,  Chicago; 
G.  L.  Lindsley,  Chicago;  R.  B.  Abbott,  McRoy  Clay 
Works,  Brazil,  Ind. ;  Central  Telephone  and  Elec- 
tric Company,  St.  Louis;  Fulmer-Knester-Schroeder 
Company,  Chicago ;  Williams- Abbott  Company, 
Cleveland ;  W.  H.  Anderson  &  Son.  Detroit,  Mich. ; 
E.  M.  Deems,  Chicago ;  C.  Seyler,  Chicago ;  Writing 
Machine  Company,  Chicago ;  Western  Electrician, 
Chicago. 

The  present  officers  of  the  association  are :  Presi- 
dent, C.  E.  Hull.  Salem,  111. ;  vice-president,  L.  A. 
Frazee,  Connersville,  Ind. ;  secretary,  E.  M.  Cole- 
man, Louisville,  Ky. ;  treasurer,  J.  W.  Layne,  Car- 
thage, Mo.  Executive  board — A.  B.  Conklin,  Aurora, 
III;  H.  S.  Herr,  Ottumwa,  Iowa;  0.  Rex,  North 
Manchester,  Ind.;  W.  .Guy  Jones,  Columbus,  Ohio: 
W.  F.  Hall,  Clinton,  Mo.";  A.  L.  Hutchinson,  Wey- 
auwega.  Wis. ;  E.  H.  Moulton,  Minneapolis,  Minn. ; 
J.  B.  Ware,  Detroit,  Mich. ;  David  Prewitt,  Win- 
chester, Ky. 


San  Francisco  Lighting  Companies 
Combine. 

The  deal  for  the  consolidation  of  the  lighting  com- 
panies of  San  Francisco,  which  has  been  under  way 
for  some  time,  has  been  consummated.  By  the  terms 
of  the  consolidation  the  plants  of  the  Independent 
Electric  Light  and  Power  Company  and  the  Inde- 
pendent Gas  and  Power  Company  were  turned  over 
to  the  San  Francisco  Gas  and  Electric  Company. 
The  operation  of  all  the  plants  will  hereafter  be  in 
charge  of  General  Superintendent  Samuel  Naphtaly. 
H.  A.  Woods,  who  has  been  superintendent  of  the 
Independent  Light  and  Power  Company,  will  have 
charge  of  the  Protero  plant  for  some  time  to  come. 
The  gas  plants  of  the  Pacific  Gas  Improvement  Com- 
pany and  the  Equitable  Gas  Company  have  been  shut 
down.  The  San  Francisco  Gas  and  Electric  Coiu- 
pany  has  placed  on  sale  bonds  to  the  value  of  $1,200,- 
000.  A  dividend  of  2V2  cents  a  share  has  been  de- 
clared, payable  December  24th. 


The  Copper  Market. 

Constant  litigation  has  been  going  on  in  the  past 
concerning  the  ownership  of  many  of  the  rich  Mon- 
tana mines.  This  has  had  its  effect  on  the  trade,  but 
never  has  exerted  such  a  direct  influence  as  was 
shown  a  short  time  ago  when  the  Amalgamated 
mines  were  shut  down  for  three  or  four  weeks  by 
a  Montana  judge,  and  as  suddenly  allowed  to  do 
business  again.  During  the  time  the  Amalgaiuated 
interests  were  inoperative,  the  price  of  Lake  copper 
jumped  from  13  to  14  cents  a  pound  inside  of  four 
days.  When  the  mines  started  up  again  there  was 
a  prompt  decline  in  price  of  Lake  to  13%  cents  a 
pound.  At  present  there  is  little  demand,  and  lower 
prices  are  expected  before  buying  increases  mate- 
rially. In  England  the  shutting  down  of  the  Mon- 
tana mines  caused  even  a  greater  flurry  in  the  mar- 
ket than  in  this  country. 
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Central-station  Statistics. 

Bulletin  No.  5  of  the  Bureau  of  the  Census  gives 
statistics  of  "Central  Electfic-light  and  Power  Sta- 
tions" in  the  United  States  for  the  year  ended  June 
30,  1902.  The  letter  of  transmittal  from  W.  M. 
Steuart,  chief  statistician  for  manufactures,  is  dated 
November  30,  1903,  but  a  preliminary  report  was 
made  under  date  of  August  3d,  some  of  the  figures 
(since  revised)  appearing  in  the  Western  Electrician 
of  August  8th  and  isth  last.  T.  C.  Martin  is  the 
special  agent  associated  with  the  work.  The  statis- 
tics presented  are  for  central  electric-light  and  power 
stations  in  operation  during  any  portion  of  the  year 
ended  June  30,  1902. 

At  the  time  of  the  enumeration  in  1902  electricity 
had  been  used  commercially  for  light  and  power 
purposes  only  23  years,  yet  during  this  compara- 
tively short  period  the  industry  had  outstripped  many 
of  importance  which  are  much  older.  The  urban 
population  is  now  largely,  and  in  some  localities 
absolutely,  dependent  upon  it  for  transportation  fa- 
cilities, artificial  light,  and  power  for  manufacturing. 
Of  the  1,892  places  reported  at  the  Twelfth  Census 
as  having  a  population  of  2,500  and  over,  1,511  had 
one  or  more  central  electric  stations  operated  either 
independently  or  in  connection  with  an  electric  rail- 
way, and  there  were  1,960  places  with  a  smaller 
population  having  similar  stations.  In  addition,  there 
were  a  number  of  large  central  electric  stations 
which  furnished  current  to  surrounding  cities,  towns 
and  villages,  so  that  an  enumeration  of  the  places 
in  which  central  stations  were  located  by  no  means 
represents     the  distribution  of  the  current. 

The  revised  figures  dift'er  very  slightly  from  those 
given  in  the  table  in  the  Western  Electrician  of 
August  isth  on  page  115.  For  instance,  the  total 
number  of  central  stations,  both  public  and  private, 
is  shown  to  be  3,620  instead  of  3,619.  Total  earn- 
ings from  operation  are  $84,186,605  rather  than  $83,- 
585,410.  The  total  horsepower  of  steam  engines  is 
i)379.94i.  instead  of  1,377,041,  and  the  grand  aggre- 
gate of  incandescent  lainps  supplied  by  the  central 
stations  is  18,194,044,  in  place  of  the  18,006,521  pre- 
viously given.  It  will  be  seen  that  the  changes  of 
revision  are  very  slight.  They  appear  to  relate  en- 
tirely to  private  plants,  the  figures  for  municipal 
plants  as  given  in  August  being  undisturbed. 

.A  stril<ing  feature  of  the  industry  has  been  the 
increase  in  the  number  and  importance  of  the  plants 
owned  and  operated  by  municipalities.  In  1902  the 
city  and  town  governments  operated  22.5  per  cent, 
of  all  central  electric  stations,  and  the  horsepower 
of  their  power  and  generating  plants  formed  8.9 
and  9.4  per  cent.,  respectively,  of  the  total  power 
reported  for  all  stations.  The  output  of  municipal 
stations  was  eight  per  cent,  of  the  total  kilowatt- 
hours  reported  for  all  stations  in  operation,  and  their 
arc  and  incandescent  lamps  wired  for  service  formed 
13.2  and  8.7  per  cent.,  respectively,  of  all  lamps. 

The  location  and  ownership  of  central  electric  sta- 
tions in  a  measure  control  the  character  of  their 
service.  As  might  be  expected,  private  stations  show 
a  greater  diversity  of  service  than  municipal  stations, 
and  in  the  former  class  the  stations  located  in  largt- 
cities  show  greater  diversity  of  service  than  those 
in  smaller  communities.  Some  stations  make  a  spe- 
cialty of  supplying  current  for  certain  uses,  and  have 
been  equipped  for  the  generation  of  current  that  will 
primarily  answer  this  particular  purpose.  This  is 
illustrated  by  the  fact  that,  of  the  total  number  of 
]irivate  stations,  21  report  sale  of  current  for  arc 
lighting,  526  for  incandescent  lighting,  and  18  for 
power  purposes  exclusively:  while  of  municipal  sta- 
tions, 61  report  current  for  arc  lighting  and  80  for 
incandescent  lighting  exclusively. 

Of  private  stations,  157  furnish  electric  current  to 
railway  companies  for  the  operation  of  their  cars, 
but  only  two  municipal  stations — one  at  Riverside, 
Cal.,  and  one  at  Hannibal,  Mo. — report  current  as 
sold  for  this  purpose.  It  is,  of  course,  true  that  the 
primary  object  of  municipal  control  of  electric  plants 
is  to  furnish  current  for  lighting  streets  and  other 
public  places,  but,  in  addition  to  supplying  current 
for  this  purpose,,  all  but  77  municipal  stations  sell 
current    to  private   consumers. 

The  number  and  percentage  of  private  and  mu- 
nicipal stations,  respectively,  in  cities  of  different 
population   are   shown   in 

Table  1. 


Table  II. 


Population  of  Cities  in 
which  Located. 

Total. 

Private 
Stations. 

Municipal 
Stations. 

Num- 
ber. 

Per 
Cent. 

Num- 
ber. 

Per 
Cent, 

Num- 
ber. 

Per 
Cent. 

Tolal                           

3,620 

100 -0 

2,805 

100. 0 

Si  5 

2,ri4 
675 
128 
73 

lO 

75.0 
18.6 
3.6 
2.0 
n.8 

2.044 
554 
115 
65 

2fi 

72.8 
19.8 
4.1 
2.4 
0.0 

670 
121 

13 
7 
4 

82.2 

14.8 

1.6 

100,000  to  500.000 

soo.ooo  and  over 

0-9 
0.'; 

Three-fourths  of  all  central  electric  stations  are 
located  in  places  of  less  than  5,000  inhabitants.  The 
proportion  of  municipal  stations  in  such  places  is 
larger  than  that  of  stations  operated  under  private 
ownership.  The  small  towns  in  the  north  central 
states  appear  to  be  exceptional  in  this  respect.  Of 
the  515  stations  in  Illinois  and  Iowa,  428,  or  83.1 
per  cent,  are  located  in  places  of  less  than  5,000 
population ;  in  Ohio  and  Indiana  284,  or  68.8  per 
cent.,  are  so  located.  Only  ,30  stations  are  located 
in  the  six  cities  having  a  population  of  more  than 
500,000,  but  these  stations  represent  a  comparatively 


Number  of  stations 

Stock  issued 

Dividends 

Bonds  outstanding 

Cost  of  construction  and  equipment 

Total  earnings  from  operation 

Arc  liglitinH 

Incandescent  liehtinR 

All  other  electric  service 

Income  from  all  other  sources 

Gross  income 

Total  expenses -. 

Salaries  and  wages . . 

Supplies,  materials  and  fuel 

Rents  and  miscellaneous 

Interest  on  bonds .' 

Salaried  officials  and  clerks: 

Average  number 

Salaries 

Wage-earners : 

Average  number 

Wages 

Horsepower  of  power  plants 

Horsepower  of  generating  plants 

Output  of  stations,  kilowatt  hours,  total  for  year. 
Miles  of  mains  and  feeders 


Greater 
New  York. 


561,744,600 
150,000 
50,246,000 
41.667.897 
3,836,266 
2, Sit, 723 

5,231,102 
1.703-,44I 
10,949 
9.847,215 
8,628,894 
2,184.629 
2,252,614 
1.718,351 
2,473.300 

34S 
8368,868 

2,358 

Si,8is.76i 

lit, 880 

76,579 

153,288,077 

4.193. 10 


Chicago. 


»II.954i300 
515.982 
9,508,000 
24,399.685 
3,543.737 
I. 147. 699 
1,859,148 
536,890 

3,543.737 
2,466,628 
745.401 
741.447 
511.536 
468,244 

267 
$278,873 

624 

S466,528 

46,885 

48,623 

67.479,260 

i.tSo6.72 


86,400,000 
30,000 

5,(X3O,00O 
12.050,313 

1,267,819 
330.369 
592.150 
345.300 

2.754 
1.270,573 
1.153.383 
389.669 
366.721 
140.993 
256,000 

80 
S101.584 

390 

8288,085 

21,052 

21.383 

28.578.460 

812.67 


Uoston.  Phila- 
delphia and 
Baltimore. 

9 

835.902.650 

1,213,647 

33,205,002 

32,886,763 

6,261,698 

2,139.202 

3.305.625 

B16.871 

33.721 

6,295.419 

5.127.396 

1.429.468 

1.008,768 

1.176,558 

1,512,602 

327 
5405,557 

■     1.427 

Sl.023,911 

81.823 

77,469 

65,738.046 

^10.(187.37 


large  proportion  of  the  industry,  and  the  statistics 
for  them  are  summarized  in  Table  II. 

More  than  one-half  of  the  private  stations  and 
three-fourths  of  those  operated  under  municipal  con- 
trol have  a  dynamo  capacity  of  less  than  200  horse- 
power. The  dynamo  capacity  of  86.3  per  cent,  of  all 
central  electric  stations  is  less  than  500  horsepower, 
and  83.8  per  cent,  of  the  stations  operated  under 
private  ownership  have  a  dynamo  capacity  of  less 
than  500  horsepower  each,  as  compared  with  95.2 
per  cent,  of  the  stations  operated  under  inunicipa! 
control.  Of  the  total  number  of  private  stations,  7.1 
per  cent,  have  a  dynamo  capacity  of  between  500 
and  1,000  horsepower,  wdiile  3.1  per  cent,  of  the 
municipal  stations  are  included  in  this  groiip.  The 
dynamos  of  only  1.7  per  cent,  of  the  municipal  sta- 
tions have  a  horsepower  capacity  exceeding  1,000, 
while  the  horsepower  capacity  of  9.1  per  cent,  of 
the  private  stations  exceeds  this  quantity. 

In  3,301  stations,  the  dynamos  are  operated  by 
ihe  use  of  steam  or  steam  and  waterpower.  In  a 
number  of  cases  the  steampower  is  merely  auxiliary 
to  the  waterpower,  being  used  only  when  the  water- 
power  is  not  available.  There  are  319  stations  in 
which  the  machines  are  operated  by  the  use  of 
waterpower  exclusively.  These  stations  have  649 
waterwheels  with  a  stated  capacity  of  222,585  horse- 
power and  a  dynamo  capacity  of  172,101  horsepower, 
the  kilowatt-hour  output  of  current  for  the  year  be- 
ing 259,105,461. 

Owing  to  the  fact  that  many  central  stations  are 
operated  in  connection  with  gas  plants  and  other  in- 
diistries,  an  accurate  enumeration  of  their  capital 
stock  is  impossible  to  obtaiiL  However,  from  esti- 
mates, based  largely  upon  the  inconie  derived  from 
the  electric  stations,  as  compared  with  the  total  in- 
come of  all  interests,  it  was  possible  to  obtain  ap- 
proximate figures. 

Capital  stock  constituted  58.5  per  cent,  of  the  total 
authorized  capitalization  of  the  stations  operated  by 
incorporated  companies  and  bonds  or  funded  debt 
41. 5  per  cent.  Of  the  total  authorized  capital  stock 
$372,951,952,  or  85.7  per  cent.,  had  been  issued  and 
was  outstanding  at  the  end  of  the  year  covered  by 
the  report.  Of  this  amount,  $23,871,671,  or  6.4  per 
cent.,  was  preferred  stock,  and  $349,080,281,  or  93.6 
per  cent.,  common  stock.  The  common  stock  on 
which  dividends  were  paid  during  the  year  amounted 
to  $126,284,352,  or  36.2  per  cent,  of  the  total  issued. 
This  represents  an  average  rate  of  4.4  per  cent,  on  all 
the  coiTimon  stock  which  paid  dividends.  Of  the 
total  preferred  stock,  $12,197,463,  or  51. i  per  cent, 
of  the  amount  issued,  paid  dividends,  the  average 
rate  being  5.2  per  cent. 

The  gross  annual  income  for  both  private  and 
municipal  stations  amounted  to  $85,700,605,  and  the 
expenses,  including  interest  on  bonds,  to  $68,081,375. 
Deducting  the  expenses  from  the  income  leaves  an 
apparent  net  income  of  $17,619,230,  but  this  amount 
shoiild  not  be  accepted  as  the  actual  net  income,  be- 
cause the  methods  of  bookkeeping  in  use  by  a  num- 
ber of  the  central  electric  stations  and  the  rnanner 
of  carrying  on  their  business  made  it  itnpossible  to 
obtain  the  information  necessary  to  prepare  a  true 
income  account  for  the  generation  and  sale  of  elec- 
tric current  exclusively. 

The  gross  income  reported  for  the  inunicipal  sta- 
tions forms  only  8.1  per  cent,  of  the  "total  for  all 
stations ;  but  the  proportion  of  the  income  from  arc 
lighting  assigned  to  municipal  stations  is  considerably 
larger,  being  13.3  per  cent.  The  income  from  all 
other  electric  service  was  derived  from  motor  serv- 
ice, supplying  current  for  railways,  heating,  charging 
automobiles,  etc.,  and  that  from  all  other  sources 
was  from  the  sale  of  supplies,  wiring  houses,  steam 
heating,  hot-water  heating,  rent  of  poles,  meters  and 
motors,  pumping,  etc.  Incandescent  lighting  is  a 
much  more  important  source  of  income  than  arc 
lighting  for  stations  operated  under  private  owner- 
ship, but  for  municipal  stations  these  two  sources  of 
income  are  of  nearly  equal  importance. 

The  expense  accounts  of  both  private  and  mu- 
nicipal stations  run  in  about  the  same  proportion. 
Of  the  total  cost  of  all  supplies  and  materials,  $11,- 
280,423,  the  stations  operated  under  private  owner- 
ship report  $10,303,956,  or  91.3  per  cent.,  and  those 
under   municipal    control,   $976,467,    or   8.7    per    cent. 

Exclusive  of  power  purchased,  incandescent  lamps 
is  the  largest  item  of  cost  in  the  supply  account  of 


the  stations  operated  under  private  ownership,  form- 
ing 13.8  per  cent,  of  the  total  cost  of  all  supplies, 
while  in  the  case  of  municipal  stations  the  largest 
item,  next  to  freight  paid,  is  the  cost  of  carbons 
for  arc  lamps,  representing  15.4  per  cent,  of  the 
total  cost. 

The  coal  bill  is  naturally  a  large  item  of  expense. 
The  total  coal  bill  for  the  year  was  $11,635,509,  of 
which  amount  stations  operated  by  private  ownership 
paid  $10,189,685. 

Of  the  total  amount  paid  out  for  salaries  and 
wages,  $20,646,692,  $18,766,970  was  by  the  private 
plants. 

There  are  125,144.14  miles  of  main  and  feeder  wires 
reported  for  both  private  and  municipal  stations.  Of 
this  total.  109,805.23  miles,  or  87.7  per  cent,  are 
reported  by  private  stations  and  15,338.91  miles,  or 
12.3  per  cent,  by  municipal  stations.  The  mains  and 
feeders  for  underground  circuits  measure  8.124.26 
miles,  or  6.5  per  cent,  of  the  total,  and  the  overhead 
circuits  116,976.35  miles,  or  93.5  per  cent.  Compara- 
tively few  stations  have  a  record  of  the  actual  length 
of  tire  wires  strung  and  ready  for  service,  but  the 
amounts  reported  are  careful  estimates  prepared  by, 
or  under  the  direction  of,  the  man;igement  of  each 
station. 

The  total  horsepower  capacity  of  ihe  steam  engines 
and  waterwheels  reported  by  the  central  electric  sta- 
tions, as  used  for  the  operation  of  dynamos  to  gen- 
erate electric  current,  is  1,772,813.  Of  this  amount 
1,379,941  horsepower,  or  77.8  per  cent,  is  the  indi- 
cated capacity  of  steam  engines  and  392,872  horse- 
power, or  22.2  per  cent,  the  stated  capacity  of  the 
watervv'heels. 

Electric  current  from  the  central  electric  stations 
is  generated  by  12,484  dynamos,  with  an  indicated 
capacity  of  1,624,980  horsepower.  The  private  sta- 
tions contain  85.4  per  cent  of  all  dynamos,  and  their 
horsepower  forms  90.6  per  cent,  of  the  total  horse- 
power of  dynamos  of  every  description.  The  ma- 
chines in  most  general  use,  in  both  private  and  mu- 
nicipal stations,  are  those  which  generate  an  alter- 
nating and  polyphase  current. 

In  addition  to  the  8,388  storage-battery  cells  in  sub- 
stations, wdth  a  capacity  of  25,284  horsepower,  there 
are  6,881  cells,  with  a  capacity  of  16,355  horsepower, 
reported  for  the  main  power  plants,  making  the, 
number  of  cells  for  all  classes  of  storage  batteries 
15.269,  with  a  capacity  of  41,639  horsepower. 

In  addition  to  the  2,525  transformers  in  sub-sta- 
tions, with  an  indicated  capacity  of  420,667  horse- 
power, there  are  207,151  on  consumers'  circuits,  with 
a  total  capacity  of  922,774  horsepower,  making  an 
aggregate  of  209,676  transformers,  with  a  capacity 
of  1,343,441  horsepower. 

The  average  kilowatt-hour  output  of  current  per 
day  for  all  stations  is  6.814,074,  and  the  total  for 
the  year  2,453,502,652.  The  horsepower-hours  of 
current,  average  per  day,  is  9,097,796,  and  the  total 
for   the  year  3.270,162,309. 

A  total  of  3S5.698  arc  lamps  is  used  in  the  United 
States,  operated  by  central  stations.  The  total  num- 
ber of  incandescent  lamps  so  supplied  is   18,194,044.^ 

Bulletin  No.  5  enables  many  interesting  compari- 
sons to  be  made  among  the  different  states.  In  the 
space  available  in  the  Western  Electrician  these 
comparisons  cannot  be  discussed  at  any  length.  A 
few  may  be  pointed  out,  however.  In  the  state  of 
riinois  the  total  number  of  stations  is  the  largest 
of  any  in  the  Union,  being  346.  In  New  York  the 
number  of  stations  is  256.  In  the  latter  state,  how- 
ever, the  cost  of  construction  and  equipment  is  $112,- 
998,778,  against  $38,329,275  in  Illinois.  Nevada  has 
only  five  central  stations.  The  total  horsepower  rep- 
resented in  engines  and  waterwheels  bv  the  stations 
in  Illinois  is  126.866,  while  that  in  New  York  is 
,323,413- 


Several  farmers  in  Lake  County,  111.,  have  been 
swindled  by  two  sharpers.  By  the  plan  adopted  one  of 
the  men  secures  the  farmer's  contract  for  an  electric- 
light  plant  with  which  to  light  his  house  and  grounds 
at  what  appears  to  be  the  low  price  of  $65.  Soon  the 
other  man  comes  along  and  casually  calls  the  fann- 
er's attention  to  the  fact  that  it  is  $65  a  light  Of 
course,  the  farmer  wants  to  cancel  the  contract,  and 
the  ''agent"  takes  what  he  can  get  for  the  release, 
which   has  been  as  high   as  $50. 
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The  Rehabilitation  of  a   Flooded    Power 
Plant. 

Despite  the  fact  that  it  was  completely  submerged 
for  several  days  during  the  flood  earlier  in  the  year, 
tlie  mechanical  plant  of  the  Cudahy  Packing  Com- 
pany at  Kansas  City,  Mb.,  is  running  to-day  as  well 
as  ever,  witli  no  indications  of  the  damp  experiences 
it  has  passed  through.  The  engines  and  boilers  were 
naturally  well  adapted  to  withstand  the  effects  of 
a  soaking,  and  after  the  accumulations  of  mud  and 
rust  had  been  removed  they  were  easily  restored  to 
running  conditions.  The  generators,  on  the  other 
hand,  were  by  construction  less  protected,  conse- 
quently, they  required  a  somewhat  more  rigorous 
treatment  before  they  were  ready  to  be  operated 
after  the  flood.  That  they  were  saved  at  all  reflects 
great  credit  to  the  means  employed,  and  the  sound 
construction  and  efficient  insulation  of  the  machines. 

The  plant  is  a  comparatively  modern  one,  having 
been  installed  but  a  little  over  three  years  ago.  The 
engine  room  accommodates  two  large  steam-driven 
ammonia  compressors,  used  in  connection  with  the 
refrigerating  system,  and  two  direct-connected  en- 
gine-generator units,  each  consisting  of  a  Buckeye 
horizontal  engine  and  a  Crocker-Wheeler  direct-cur- 
rent generator.  The  set  shown  submerged  in  the 
accompanying  illustration  has  a  capacity  of  350  kilo- 
watts, and  the  other,  not  shown,  is  similar  but 
smaller,   having  a  capacity  of  200  kilowatts. 

The  information  regarding  the  flood  and  the  man- 
ner  in    which   its   after   effects    were    removed   was 


in  the  case  of  the  larger  sizes  (two  of  50  horsepower 
and  one  of  75),  were  housed  where  they  stood  and 
treated  in  the  same  manner  as  the  generators.  These 
also  are  all  running  at  the  present  time  and  doing 
their  regular  work,  apparently  none  the  worse  for 
their  recent  drenching.  Probably  the  most  remark- 
able feature  of  all  is  that  neither  the  generators  nor 
motors  have  suft'ercd  even  so  much  as  an  increase 
in  their  maximum  heating  temperatures  or  a  loss  of 
efficiency. 


Chicago  Street-railway  Situation. 

Definite  action  on  franchise  extension  matters  in 
Chicago  is  to  be  again  delayed.  The  City  Council 
at  this  week's  meeting  granted  the  request  of  the 
local  transportation  committee  for  an  extension  of 
the  truce  between  the  city  and  the  Chicago  City  Rail- 
way Company.  On  July  20th  the  city  and  the  com- 
pany agreed  to  continue  for  four  months  the  existing 
conditions  under  the  company's  expiring  franchise, 
and  this  condition  will  now  be  extended  to  February 
29th,  without  prejudice  to  the  rights  of  either.  Dur- 
ing the  consideration  of  the  extension  of  the  truce 
it  was  charged  by  Alderman  Jackson  that  the  Union 
Traction  Company  was  secretly  trying  to  stop  any 
action  looking  toward  an  ordinance  for  the  Chicago 
City  Railway.  He  said :  "The  Union  Traction  Com- 
pany wants  to  get  the  Chicago  City  Railway  in  the 
same  boat  with  itself.  If  it  can  stop  a  franchise 
Ibeing  given  the  South  Side  company,  then  the  latter 
must  go  into  court  to  protect  itself  from  being 
thrown  oft'  the  streets." 

The  committee  on  local  transportation  has  planned 
to  hold  open  meetings   for  the  consideration  of  the 


SUBMERGED    ENGINE-GENERATOR    IN    KANSAS    CITY    FLOOD. 


given  by  the  chief  electrician  of  the  plant,  Mr.  C.  O. 
Fitch.  He  says  that,  starting  on  a  level  with  the 
lower  field  coils  on  May  31st,  the  water  rose  very 
rapidly  until  it  reached  a  height  of  about  12%  feet, 
as  indicated  in  the  illustration.  It  remained  at  this 
level  for  48  hours,  and  then  fell  very  gradually,  taking 
10  days  to  reach  the  floor  line.  As  the  water  sub- 
sided the  engineer  and  his  assistants  made  their  way 
about  the  engine  room  on  a  raft  and  with  a  force 
pump  kept  the  mud  washed  off  from  the  exposed 
parts  of  the  machinery.  Finally,  when  it  became 
possible  to  stand  on  the  bottom  with  high  rubber 
boots  on,  the  mud,  which  was  about  2%  feet  deep 
on  the  floor,  was  removed  from  around  the  engines 
and  generators  and  the  washing  process  continued 
on  down  with  the  descending  water  level,  until  the 
latter  was  %vell  below  the  floor  and  the  lowest  parts 
of  the  machines.  When  the  water  and  mud  were 
out  of  the  wa}',  housings  of  double  thickness  matched 
flooring  were  built  over  the  generators  and  steam 
coils  placed  under  them  along  the  bottom  at  each 
side.  They  were  then  left  for  a  week  with  live  steam 
turned  on  day  and  night,  after  which,  while  still 
enclosed,  the  generators  were  slowly  revolved  for 
a  time.  The  housings  were  then  torn  down,  the 
generators  thoroughly  cleaned  and  the  brush  yokes 
and  studs  taken  apart  and  brightened  up,  especially 
at  all  points  of  electrical  contact.  For  the  first  trial 
the  machines  were  brought  up  to  full  voltage  very 
gradually  and  the  load  applied  by  dc<'rees  as  different 
parts  of  the  plant  were  started  up.  From  the  outset 
no  diflSculties  of  any  sort  were  experienced,  and  the 
machines  have  been  running  satisfactorily  ever  since 
Besides  the  generators,  there  were  22  motors, 
ranging  in  sizes  from  1%  to  75  horsepower,  which 
were  in  the  water  for  about  the  same  period.  These 
were  either  taken  apart  and  carried  to  the  engine 
room  to  be  baked  out  in  one  of  the  housings  there,  or 


proposed  ordinance.  Any  individual  or  organization 
having  views  on  the  subject  is  invited  to  attend  and 
be  heard.  The  discussions  will  be  directed  more  par- 
ticularly to  the  question  of  compensation  to  the  city. 


Chicago  Street-railway  Strike   Ended. 

The  striking  employes  of  the  Chicago  City  Rail- 
way Company  returned  to  work  on  Thursday  morn- 
ing, November  26th,  exactly  two  weeks  after  the 
men  left  the  service  of  the  company. 

The  terms  for  an  agreement  were  framed  about 
one  o'clock  on  Wednesday  morning  at  a  conference 
of  the  union  officials  and  representatives  of  the  com- 
pany before  Mayor  Harrison  and  the  City  Council 
committee  appointed  to  deal  with  the  matter,  and 
were  unanimously  adopted  at  a  mass  meeting  of  the 
union  men   on  the  same  d.ay. 

The  more  important  clauses  of  the  agreement  in 
brief  are  as  follows  : 

Wages — The  question  of  wages  shall  be  submitted  within 
the  next  lo  days  (dating  from  November  2Sth)  to  a  board 
of  arbitration  consisting  of  three  members,  one  to  be  chosen 
by  the  members  of  the  union,  one  by  the  company  and  one 
to  be  selected  by  these  two.  The  present  rate  of  wages 
is  not  to  be  considered  in  determining  a  new  scale. 

Hours — The  company  shall  meet  with  the  committee  of 
trainmen  from  the  organization  and  make  the  hours  of  service 
as  nearly  as  possible  to  suit  them  on  the  basis  of  a  maximum 
of  eight  hours  within  15  consecutive  hours,  or  will  establish 
a  nine-hour  day  within  15  consecutive  hours  if  preferred, 
but  the  company  shall  have  the  right  to  fix  the  number  of 
cars  running  at  all  hours  and  the  length  of  lime  they  shall 
be  on  the  streets,  endeavoring  always  to  make  the  work  as 
agreeable  tn  the  men  as  will  be  consistent  with  the  per- 
formancc  of  its   duty  to  the   public. 

Open  Shop — There  shall  be  no  opposition  by  the  company 
to  tlic  employes  becoming  members  of  the  union,  neither  shall 
there  he  any  discrimination  by  cither  party  to  union  or 
non-union  men.  The  company  shall  not  be  interfered  with 
or  limited  in  its  right  to  absolutely  exercise  its  own  judg- 
ment and  discretion  in  employing,  discharging,  or  disciplin. 
ing  its  employes,  except   for  membership   in  the  union. 

Term  of  Agreement — The  agreement  is  to  be  binding  and 
in  force  from  N'ovember  25,  190,1,  to  November  25,  1904, 
with  the  understanding  that  it  will  not  be  binding^  until  all 
the  employes  have  returned  to  work  in  the  positions  they 
occupied  prior  to  November  J2.  1903;  provided,  however, 
that  the  company  shall  have  the  right  to  refuse  to  take  back 
any  employe  who  shall   have  been  guilty  of  acts  of  violence 


or  intimidation  on  or  since  November   12,   1903,  which  would 
justify  his  dismissal  from  the  service  of  the  company. 

Nearly  all  of  the  men  who  applied  have  been  put 
back  to  work.  Manager  McCulloch  has  shown  a 
disposition  to  be  lenient,  and  of  the  list  of  about  60 
who  were  charged  with  acts  of  violence  about  half 
have  been  given  positions  upon  promises  satisfactory 
to  the  manager.  It  is  quite  probable,  however,  that 
those  who  remained  loyal  to  the  company  will  get 
the  best  runs.  There  is  some  talk  of  dissatisfaction 
in  the  ranks  of  the  union  as  to  the  terms  of  the 
agreement. 

In  the  matter  of  wages  the  men  are  said  to  be  not 
an.xious  to  arbitrate,  and  it  is  understood  that  the 
company  also  will  not  urge  arbitration.  The  de- 
cision seems  to  rest  with  the  local  executive  board' 
of  the  union. 


COMMUNICATIONS. 


Photometric  Values  of  Nernst  Lamps. 

To  the  Editor  of  the  Western  Electrician : 

In  the  abstract  of  the  fourth  progress  report  of  the 
committee  on  photometric  values  of  arc  lamps,  of 
the  National  Electric  Light  Association  [see  West- 
ern Electrician  of  October  24,  1903,  page  306]  an 
unfortunate  clerical  error  appears  in  the  matter  of 
the  relation  of  candlepower  to  voltage  in  the  single- 
glower  Nernst  lamps.  In  the  sentence  "A  special 
test  given  in  the  report  shows  that  a  change  of  one 
per  cent,  in  the  voltage  makes  in  this  particular  case 
a  change  of  more  than  14  per  cent,  in  the  candle- 
power,"  the  value  should  be  6.38  per  cent. 

Charles  P.  Matthews, 
Photometrist  to  the  committee. 
New  York,  November  24,  1903. 


The  Prevention  of  Strikes. 

To  the  Editor  of  the  Western  Electrician : 

In  commenting  on  the  strike  of  the  street-railway 
men  you  speak  favorably  of  my  prize  plan  for  the 
preventing  of  strikes.  The  plan  is ;  Industrial 
courts  by  either  state  or  the  federal  government  or 
both,  and  recognition  of  the  right  of  the  government 
and  of  the  public  to  take  eft'ective  action  to  avoid  or 
end  strikes,  such  action  to  be  by  the  governinerit. 
The  principle  is  that  if  there  is  an  efficient  way  for 
the  employers  and  the  employed  to  settle  their  differ- 
ences without  resorting  to  strikes,  or  provoking 
them,  there  will  then  be  no  excuse  for  the  strike, 
and  drastic  measures  may  be  employed  to  prevent 
or  end  such  disturbances. 

Mr.  Angell  of  the  Humane  Education  Society  has 
suggested  to  some  one  that  work  might  be  continued 
during  a  strike  by  a  sort  of  industrial  army.  But 
that  is  not  my  suggestion,  and  does  not  seem  to  me 
as  practicable.  But  I  think  that  if  a  system  of  indus- 
trial courts  were  in  force,  and  the  people  had  learned 
to  have  confidence  in  the  decisions  of  such  courts, 
the  strikers  themselves  would  return  to  work  under 
the  control  of  the  court  as  in  some  sense  a  "re- 
ceiver" during  the  trial  of  the  case,  if  they  could  be 
assur'ed  that  their  cause  should  not  be  prejudiced 
by  such  action  on  their  part.  If  the  employers  are 
prohibited  from  employing  inen  as  "strike  breakers," 
and  the  strikers  are  assured  that  if  the  case  goes  in 
their  favor,  the  strikers  shall  all  be  returned  to  the 
places  which  they  occupied  before  the  strike,  there 
will  be  little  difficulty  in  getting  the  men  to  work 
while  the  case  is  in  the  hands  of  the  court. 

For  the  police  to  help  a  coinpany  to  employ  "strike 
breakers"  on  their  own  terms,  and  before  the  gov- 
ernment has  had  opportunity  to  investigate  the  case 
to  know  that  the  einployers  are  right  in  their  way 
of  employing  men,  tends  to  make  it  seem  to  the 
laborers  that  the  police  are  partisan  on  the  side  of 
the  employers,  and  it  gives  the  employers  an  advan- 
tage ;  that  is,  it  really  does  put  the  police  as  helpful 
agents  on  the  side  of  the  employers  as  against  the 
employed.  But  if  the  police  are  to  be  a  quieting  as 
well  as  a  subduing  force  they  must  be,  and  seem  to 
be.  impartial. 

The  difficulties  which  result  in  strikes  must  be 
settled  not  simply  as  the  employers  and  the  employed 
may  be  willing  to  settle  them,  but  the  interests  of  the 
public  must  be  considered.  If  that  is  not  done,  com- 
pulsory arbitration  inerely  will  almost  surely,  sooner 
or  later,  drive  capital  and  labor  together  in  one  huge 
combination  against  the  public.  Labor  will  fix  its 
price  and  capital  its  profits,  and  the  public  must 
pay  the  bills. 

I  am  sure  that  this  theory  must  appeal  to  the  peo- 
ple as  reasonable.  This  plan  can  be  worked  with 
some  degree  of  helpfulness  without  waiting  for  the 
establishment  of  courts.  Much  can  be  done  by 
applying  these  principles,  and  trusting  to  public  sen- 
timent to  enforce  them  even  before  courts  are  estab- 
lished. And  I  think  that  to  make  a  beginning  along 
these  lines  would  be  helpful  in  preventing  revolu- 
tionary schemes.  I  agree  with  you  that  for  the  pres- 
ent at  least,  what  is  needed  is  municipal  regulation 
rather  than  municipal  ownership  of  street  railw^iys 
in  Chicago,  And  it  should  be  regulation  in  the  in- 
terests of  the  public. 

I  should  like  very  much  to  address  the  people  of 
Chicago  on  this  subject,  and  will  gladly  do  so  if 
arrangements  can  be  made  for  me.  Pardon  this 
long  communication,  but  what  is  needed  is  agitation, 
and  the  item  in  your  paper  is  in  the  right  line. 

Amos  Judson  Bailey. 

Meriden,  N.  PL,  November  24,  1903. 
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DEVELOPMENT  OF  THE  TELEPHONE   FIELD. 


Alternating-current  Telephone. 

A  novel  idea  for  an  alternating-current  telephone 
is  embodied  in  an  invention  by  Andrew  Plecher  of 
Bristow,  Virginia.  The  transmitting  apparatus  hi- 
cliides  two  local  batteries  and  two  induction  coils. 
A  vertical-vibrating-  rod  is  suspended  at  its  center 
and  is  actuated  by  two  diaphragms  acting  above  and 
below  the  pivotal  point  which  tilt  the  lever  to  the 
right  or  left,  according  to  the  vibrations  of  the  voice 
currents.  On  the  two  ends  of  the  lever  are  contact 
'  knobs,  each  of  which  hangs  loosely  between  two  car- 
bon spheres.  When  the  lever  tilts  in  one  direction 
a  closer  contact  is  made  with  one  of  the  upper  pair 
of  spheres  and  with  the  opposite  one  of  the  lower 
pair.  The  lower  spheres  are  each  in  circuit  with  the 
primary  of  one  of  the  induction  coils  and  with  one 
of  the  batteries.  Each  of  the  upper  pair  of  spheres 
is  in  circuit  with  the  secondary  of  one  of  the  coils. 
When  the  lever  is  tilted,  say  counter  clockwise,  by 
the  action  of  the  voice  vibration,  a  close  contact  will 
be  made  with  the  righthand  sphere  of  the  lower  pair 
which  is  in  circuit  with  the  primary  of  one  of  the 
induction  coils.  The  secondary  of  this  induction  coil 
is  in  circuit  with  the  opposite  sphere  of  the  upper 
pair,  and,  as  the  upper  end  of  the  lever  tilts  in  the 
opposite  direction  from  the  lower,  a  close  contact  will 
be  made  in  this  circuit  also  and  a  strong  positive 
impulse  sent  out  over  the  line.  When  the  lever  is 
tilted  in  the  opposite  direction  by  the  voice  vibrations 
the  other  spheres  will  be  brought  into  closer  connec- 
tion with  the  ends  of  the  lever,  and  the  other  induc- 
tion coil  will  come  into  play,  sending  a  negative 
impulse  over  the  line. 

At  the  receiving  point  the  line  wire  and  return 
wire  connect  with  the  similarly  wound  coils  of  two 
magnets,  whose  like  poles  are  nearest  each  other 
and  between  which  is  a  tongue  diaphragm.  When 
the  opposite  impulses  of  an  alternating  current  come 
over  the  line  one  magnet  is  energized  and  the  other 
demagnetized,  vibrating  the  diaphragm  and  repro- 
ducing the  sounds  made  in  the  transmitter. 


How  an  Enterprising   Indiana   Editor 
Uses  the  Telephone. 

M.  W.  Pershing,  postmaster  at  Tipton,  Ind.,  and 
also  editor  of  the  Tipton  Times,  is  said  to  have 
won  for  himself  fame  that  has  spread  far  and  wide. 
M'r.  Pershing,  according  to  the  account,  has  tele- 
phone-exchange connection  with  a  large  number  of 
farmers  in  Tipton  County.  The  Indianapolis  even- 
ing papers  get  into  Tipton  on  the  new  electric  inter- 
urban  line  about  6  o'clock.  Editor  Pershing  takes 
these  papers,  clips  the  head  lines  and  prepares  a 
careful  synopsis  of  the  papers'  contents,  and  then  at 
a  particular  hour  after  supper  he  connects  with  all 
his  lines  running  into  the  country  and  proceeds  to 
read  to  the  farmers  his  summary  of  the  latest  news 
and  follows  this  with  the  weather  reports  and  market 
prices.  In  this  way  the  farmers  know  the  chief 
happenings  of  the  world  almost  as  soon  as  those  who 
reside  in  large  cities.  IVTr.  Pershing  also  notifies 
patrons  of  any  mail  matter  or  telegrams  addressed 
to  them.  This  accommodating  system,  said  to  be 
original  with  Mr.  Pershing,  has  attracted  wide  atten- 
tion. 


Telephone  Girls'  Fire  Drill. 

The  telephone  girls'  fire  drill  has  become  quite  a 
fad  with  Assistant  Manager  Lawton  of  the  Central 
Union  Telephone  exchange  at  Indianapolis  and  his 
systematic  way  to  avoid  confusion  in  case  of  fire  is 
certainly  commendable.  Sixty  or  more  operators 
are  in  the  switchboard  room  at  all  times  during  the 
day.  At  the  sound  of  the  first  bell  all  the  operators 
disconnect  their  transmitters  and  take  their  positions 
behind  their  chairs,  facing  the  exit.  In  four  seconds 
all  are  ready  to  march  down  stairs  in  double  col- 
umns. At  the  sound  of  the  second  bell,  it  takes  but 
57  seconds  for  all  to  get  downstairs  to  the  retiring 
room,  and  at  the  sound  of  the  third  bell,  just  54 
seconds  to  march  back  to  their  places  at  the  switch- 
board. In  nine  more  seconds  the  operators  were 
again  at  work.  During  a  recent  fire  drill  87  calls 
came  in,  and  all  operators  were  instructed  to  report 
any  complaint  or  the  slightest  comment  on  the  delay 
in  the  service  to  the  chief  operator,  who  explained 
to  'the  several  patrons  why  they  were  delayed.  All 
subscribers  commended  the  plan. 


Telephone   News   from   the    Northwest. 

The  Farmers'  Co-operative  Telephone  Company 
has  been  organized  in  the  northern  part  of  Yankton 
County,  S.  D.  The  company  has  bought  the  lines 
between  Center  Point  and  Viborg,  S.  D.,  and  will 
extend  them. 

Farmers  of  Rapidan  Township  have  built  a  line 
to  M'ankato,  Minn.,  where  connection  is  secured  with 
the  long-distance  system  of  the  Northwestern  Tele- 
phone Exchange  Company. 

The  Iron  Range  Electric  Telephone  Company,  at 
Crookston,  Minn.,  has  organized  a  messenger  service 
in  connection  with  its  company. 

The  Nicollet  County  Telephone  Company  of  St. 
Peter,  Minn.,  has  amended  its  capital  stock,  increas- 
ing the  total  to  $50,000   from  $20,000. 

The  Tristate  Consolidated  Telephone  and  Tele- 
graph Company  will  build  a  long-distance  line 
through  Faribault,  Minn.,  and  may  ask  for  a  fran- 
chise  for  a   local   exchange. 

Mrs.  E.  Allshouse  was  granted  a  franchise  to 
construct  a  local  telephone  exchange  for  Steele,  N.  D. 
The  council  of  Owatonna,  Minn.,  refused  admis- 
sion to  the  Tristate  Consolidated  Telephone  and 
Telegraph  Company  for  its  long-distance  line  in  prog- 
ress of  building  from  the  Twin  Cities  to  Austin. 

There  is  talk  at  Lamberton,  Minn.,  of  forming  a 
company  by  local  people  to  install  a  telephone  ex- 
change. Complaint  is  made  of  the  rates  charged 
there  by  the   present  company. 

The  Minnesota  Mutual  Telephone  and  Telegraph 
Company  has  leased  the  Clam  Lake  telephone  line  at 
Clam  Lake,  Wis.,  and  will  connect  with  it  on  its 
line  from  Grantsburg  to  Clam  Lake. 

The  Northwestern  Telephone  Exchange  Company 
bulletined  the  football  game  between  Minnesota  and 
Wisconsin  on  Thanksgiving  Day  at  Madison,  Wis. 

The  Dakota  Central  Telephone  Company,  with 
headquarters  at  Aberdeen,  S.  D.,  has  contracted  for 
material  to  extend  its  lines  through  the  southern  part 
of  the  state,  to  cost  $150,000.  The  company  has 
made  traffic  arrangements  with  lines  running  to  the 
southern  part  of  the  state  and  into  Minnesota,  and 
new  lines  are  to  be  built  for  through  business  to 
connect  Aberdeen,  Huron,  Mitchell,  Pierre,  Madison 
and  Sioux  Falls. 

As  soon  as  the  new  exchange  building  at  Omaha, 
Neb.,  is  completed,  the  entire  system  in  the  city  is  to 
be  rebuilt.  The  company  is  at  present  building  1,000 
miles  of  toll  lines  in  Nebraska  and  Western  Iowa. 

The  Hubbard  and  Farmers'  Mutual  Telephone 
Companies  have  been  organized  at  Zearing,  Iowa, 
for  the  purpose  of  building  commercial  lines  to  the 
neighboring  towns.  D.  N.  Blair  is  president  and 
W.  F.  Wykle,  secretary. 

The  Farmers'  Mutual  Telephone  Company  will  be 
formed  at  Pocahontas  for  the  nurpose  of  building 
a  line  from  there  to  Pomeroy,  Iowa,  where  it  will 
connect  with  a  line  to  be  built  from  Palmer. 

The  Iowa  Telephone  Company  has  asked  for  per- 
mission  to  build  new  lines  in  Dts  Moines,  Iowa. 

The  Southeastern  Iowa  Independent  Telephone 
.'Xssociation  met  at  Ottumwa,  Iowa,  and  elected  Dr. 
H.  S.  Herr  of  Ottumwa  president  and  W.  H.  Dens- 
more  of  Oskaloosa  secretary-treasurer.  About  75 
companies  were  represented. 

The  Citizens'  Mutual  Telephone  Company  has  been 
formed  by  the  different  lines  running  into  Bloom- 
field,  Iowa.  N.  H.  Sheppard  was  elected  president 
and  L.  F.  Christy  secretary. 

The  assessments  against  telephone  companies  in 
Iowa  this  year  amounts  to  $1,928,979,  which  is  $385,- 
000  more  than   last  year. 

The  Sioux  City  (Iowa)  Telephone  Company  will 
spend  $350,000  in  establishing  its  plant  at  that  city. 
Its  exchange  building  will  be  a  three-story  brick 
structure  and  the  equipment  will  be  of  the  latest 
type  throughout. 

The  Douds-Leando  (Iowa)  Southwestern  Tele- 
phone Company  has  been  incorporated  with  a  capital 
stock  of  $500.  R. 


secured,  a  telephone  system  will  be  installed  at  VVal- 
terboro,  S.  C,  by  northern  capital.  H.  W.  Jones  of 
Augusta,  Ga.,  is  also  interested  in  the  new  enterprise. 
Colonel  Wade  Powell  of  Blakely,  Ga.,  will  put  in 
a    long-distance   telephone  service   at   Colquitt,  Ga. 

The  Chesapeake  and  Potomac  Telephone  Company 
has  about  completed  the  rebuilding  of  its  line  from 
Annapolis,  Md.,  to  points  in  Southern  Maryland,  at 
a  cost  of  about  $20,000. 

The  Southern  Maryland  Development  Company 
has  a  project  to  build  a  telephone  line  from  Point 
Lookout  to  Upper  Marlboro,  where  a  connection  will 
be  made  with  the  Chesapeake  and  Potomac  company, 
which  has  made  arrangements  to  establish  an  ex- 
change. 

The  Southern  Bell  Telephone  Company  has  peti- 
tioned the  city  of  Atlanta,  Ga.,  for  the  privilege  of 
placing  its  wires  underground  on  a  number  of  the 
principal    streets. 

The  stockholders  of  the  Orange  Telephone  Com- 
pany held  a  meeting  at  Fredericksburg,  Va.,  and  de- 
clared a  dividend  of  six  per  cent,  and  re-elected  all 
of  the  old  officers,  with  W.  F.  Coates,  secretary  and 
treasurer. 

The  Home  Telephone  Company  of  Louisville,  Ky., 
has  filed  a  complaint  before  the  Board  of  Equaliza- 
tion, asking  that  its  franchise  assessment  be  reduced 
from  $150,000  to  $50,000.  A  further  hearing  will 
be  held. 

In  the  case  of  J.  F.  Manning  &  Co.  against  the 
Chesapeake  and  Potomac  Telephone  Company,  Jus- 
tice Barnard  at  Washington,  D.  C,  has  declared 
that  the  act  of  Congress  of  June,  1898,  fixing  the 
telephone  rates  for  the  District  does  not  apply  to  a 
service  that  provides  extra  equipments,  such  as  desk 
cabinets,  etc.  The  decree  is  in  accord  with  a  recent 
opinion  in  which  the  justice  notified  the  parties  con- 
cerned that  they  had  leave  to  take  further  depositions 
as  to  the  reasonableness  of  the  rates  fixed  by  Con- 
gress. L. 


A  telephone  line  is  to  be  constructed  by  the  South- 
ern Maryland  Development  Company  of  Baltimore, 
from  Point  Lookout,  Md.,  to  connect  with  the  Ches- 
apeake and  Potomac  Telephone  Company  at  Upper 
Marlboro. 


Southeastern  Telephone  Developments. 

The  Seaboard  Air  Line  Railway  is  making  ex- 
periments in  the  South  with  a  view  to  putting  in 
a  device  by  which  telegraph  lines  may  be  used  for 
telephoning  with  little  trouble.  It  is  said  that  the 
entire  system  will   eventually  be  thus   equipped. 

The  Asheville  (N.  C.)  Telephone  and  Telegraph 
Company,  representing  the  merger  interests,  has  been 
chartered  with  a  capital  of  $300,000,  authorized,  by 
C  R.  Craig,  W.  S.  Proctor  and  others. 

The  Southern  Bell  Telephone  Company  has  be- 
gun work  on  lines  from  Valdosta,  Ga.,  to  several 
outside  points. 

The  Bell  Telephone  Company  is  making  a  number 
of  improvements  at  Greensboro,  N.  C,  including 
cables,  new  switchboards,  etc. 

The  Accomac  and  Northampton  Telephone  Com- 
pany of  Greenbackville,  Va.,  has  been  chartered  by 
J.  T.  Sharley  and  others. 

At  the  urgent  request  of  patrons  and  others,  Mr. 
T.  S.  M'cManus  will  be  retained  as  general  manager 
of  the  Southern  Bell  Telephone  Company  at  Wil- 
mington, N.  C.  After  much  discussion  at  Wilming- 
ton it  has  been  decided  that  there  will  be  no  general 
raise  in  rates  on  the  part  of  the  Southern  Bell  com- 
pany, but  that  a  four  years'  contract  will  be  offered 
with  a  rebate.  This  is  in  accordance  with  an  agree- 
ment with  the  Chamber  of  Commerce. 

The  requisite  number  of  subscribers  having  been 


Indiana  Telephone  Items. 

The  Merom  Telephone  Company  of  Merom,  Sulli- 
van County,  has  filed  articles  of  incorporation.  The 
capital  stock  is  $10,000.  George  W.  Stanley,  W.  J. 
Cooper,  Winfred  Reid  and  others  are  the  incorpo- 
rators. 

The  North  Judson  telephone  exchange  has  been 
moved  from  the  Smith  Block  to  the  new  Newport 
Building. 

J.  E.  Morris,  manager  of  the  Bell  Telephone 
Company's  plant  in  Shelbyville,  is  installing  some  of 
the  latest  and  improved  long-distance  telephone  in- 
struments. Mr.  Morris  furnishes  the  weather  report 
to  all   rural   subscribers  every  morning. 

The  Knox  County  Telephone  Company's  exchange 
at  Alice  was  burned  to  the  ground  last  week.  An- 
other exchange  has  been  temporarily  installed  in  an- 
other building.  The  company  will  install  a  new 
switchboard    soon. 

The  Home  Telephone  Company  of  South  Bend  has 
opened  a  branch  exchange  in  North  Liberty.  The 
company  is  constructing  new  rural  lines  and  has 
already  connected  40  farmers  with  the  South  Bend 
exchange.  A  metallic  toll  line  will  be  constructed 
between  Bremen  and  Plymouth  by  the  company  early 
in  the  spring.  The  company's  report  shows  an  in- 
crease of  50  patrons  a  month. 

.The  work  of  stringing  wires  for  the  establishing 
of  telephone  service  for  the  Wabash  railroad,  to 
take  the  place  of  telegraphic  service,  has  been  com- 
pleted through  Indiana,  and  linemen  are  now  string- 
ing wires  on  the  Detroit  and  Chicago  divisions.  These 
wires  are  the  exclusive  property  of  the  Wabash,  and 
when  the  telephone  system  is  in  thorough  working 
order  much  of  the  telegraph  business  will  be  done 
by  telephone.  President  Ramsey  says  that  telephone 
service  will  be  adopted  for  the  reason  that  it  will 
save  time  and  the  system  can  be  maintained  and  oper- 
ated at  a  less  cost  than  a  telegraph  system. 

Five  hundred  Whitley  County  farmers  are  in  fine 
spirits  over  a  victory  just  secured  over  the  Home 
Telephone  Company  composed  of  citizens  of  Colum- 
bia City.  The  Home  company  after  securing  sub- 
scribers to  the  service  by  a  large  number  of  farmers 
at  $1  a  month  made  fixed  charges  for  toll  connections, 
which  made  the  rental  really  $1.50  per  month.  This 
angered  the  farmers,  who  organized  a  company  of 
their  own,  over  500  of  the  leading  farmers  of  the 
county  joining.  They  besieged  the  commissioners 
for  a  right-of-way  and  the  City  Council  for  a  county- 
seat  franchise.  The  Home  company  made  every 
effort  to  secure  a  new  and  broader  franchise,  and 
the  council  had  a  bitter  controversy  over  it.  The 
farmers  were  offered  the  plant  of  the  Home  com- 
pany, but  would  make  no  satisfactory  offer.  Now 
they  are  in  a  position  to  dictate  their  own  terms, 
having  secured  their  franchises.  They  propose  to 
give  their  stockholders  free  service  over  the  county, 
putting  each  in  instantaneous  communication  with 
the  central  exchange.  The  capital  stock  of  the  farm- 
ers' company  is  $25,000.  R.  R.  Scott  is  president  and 
C.  R.  Stoner,  secretary  and  superintendent  of  con- 
struction. F. 


Telephone  Progress  in  Kansas. 

The  Courtland  Telephone  Company  of  Courtland 
has  received  a  charter  to  build  a  rural  line  out  of 
Courtland. 

The    Republic   City    Telephone    Company   has    re- 
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ceived  its  charter  to  build  rural  lines  out  of  Republic 
Ciiy. 

The  farmers  near  Portland  have  organized  a  rural 
telephone  company  to  build  a  line  to  South  Haven, 
where  they  will  connect  with  the  Farmers'  ilutual 
Telephone  Company,  which  has  a  rural  line  to  Wel- 
lington. 

A  telephone  company  has  been  organized  by  the 
business  men  and  farmers  to  build  an  exchange  at 
Riverdale  and  a  rural  line  to  Wellington,  where  they 
will  connect  with  the  several  rural  lines   there. 

The  Union  Telephone  and  Telegraph  Company  is 
building  a  toll  line  from  Abilene  to  Topeka.  About 
$roo.cco  will  be  spent  in  building  this  line.  It  is 
ID  be  an  outlet  to  the  Independent  hues  west  of 
Abilene. 

C.  L.  Brown  of  the  Abilene  Telephone  Company, 
C.  H.  Pattison  of  Topeka  and  W.  A.  Matteson  of 
Cherryvale  have  bought  the  Independent  exchange 
at  Parsons.  They  expect  to  connect  the  exchanges 
of  Parsons,  Chero'vale,  Topeka  and  Abilene  with  a 
loll   line. 

Several  Independent  telephone  companies  have 
made  application  to  the  Free  Employment  Bureau  of 
the  state  in  order  to  secure  workmen.  The  bureau 
is  unable  to  meet  the  demand  by  over  100  men. 
Most  of  the  work  is  toll-line  work,  and  will  be 
steadv   for   the   winter.  K. 


New  England  Telephone  News. 

The  New  England  Telephone  and  Telegraph  Com- 
pany has  placed  a  great  many  wires  in  underground 
conduits  in  the  last  year,  the  latest  Massachusetts 
cit\-  wherein  it  has  done  extensive  work  of  this  sort 
is  North  Adams.  In  Williamstowm  also  new  cables 
are  being  placed  on  account  of  the  growth  of  the 
telephone  business  there. 

The  Richmond  Telephone  Company,  which  is  con- 
structing a  telephone  line  in  the  town  of  Richmond, 
ilass.,  has  been  restrained  by  injunction,  issued  by 
Judge  Mason  of  the  Superior  Court,  from  further 
extension  of  the  company's  wires  in  Richmond,  by 
reason  of  a  petition  asking  for  damages  to  be  as- 
sessed on  account  of  the  number  of  trees  that  have 
been  cut  down  and  mutilated  in  the  construction  of 
the  line  thus  far.  The  case  is  expected  to  come  up 
at  the  February  term  of  court.  The  petitioners  ask 
for  the  removal  of  all  poles  and  wires  that  have  been 
erected,   in   addition  to   the  demand   for  damages. 

The  Massachusetts  Telephone  Company,  organized 
as  a  competitor  of  the  New  England  Telephone  and 
Telegraph  Company  in  southeastern  Massachusetts 
is  meeting  with  discouragements  in  Taunton,  from 
the  city  government.  It  received  a  franchise  there 
some  time  ago,  but  every  time  it  asks  for  any  privi- 
leges, some  proposition  to  saddle  conditions  upon 
the  company  is  brought  forward.  The  latest  de- 
mands have'  created  a  feeling  on  the  part  of  the 
eompanv's  officials  that  it  is  being  hampered  to  an 
unjust  "degree,   and  they   are  earnestly   protesting. 

B. 


Ohio  Telephone  Notes. 

The  telephone  committee  of  the  Cleveland  City 
Council  approved  the  resolution  calling  for  a  private 
branch  exchange  of  both  the  Cleveland  Telephone 
Company  and  the  Cuyahoga  Telephone  Company,  to 
be  installed  in  the  City  Hall.  In  the  past,  one  ex- 
change has  been  maintained  in  the  engineers  depart- 
ment, and  the  other  in  the  waterworks  department. 
Now  the  two  will  be  placed  in  one  room.  New 
quarters  are  being  provided.  The  system  will  em- 
brace all  of  the  city  government,  except  the  fire  and 
police  departments,  which  will  still  be  maintained 
separately. 

Tlie  Hastings  Telephone  Company,  Hastings, 
Richland  County,  has  been  incorporated  by  Frank 
Fulton,  Frank  Mowery,  D.  J.  McCreedy.  Fremont 
Teeter  and   John  Mitchell.     'The  capital  is  $3,000. 

The  Stark  County  Telephone  Company  com- 
menced business  March  i.  1902,  and  now  has  a  list 
of  2.500  subscribers,  and  new  contracts  are  being 
secured  at  the  rate  of  20  a  day.  Mr.  A.  S.  Hill- 
house,  general  manager,  states  that  the  .3,000  mark 
will  be  reached  by  next  January.  Recently  a  new 
sectional  switchboard,  about  nine  miles  of  additional 
cable,  and  a  selective  party-line  system  have  been 
installed,  increasing  the  capacity  of  the  exchange  to 
4,000.  H. 


Telephone  Operators'  Recalls  Abolished 
in  Cleveland. 

Tlie  Geveland  Telephone  Company  issued  an 
order,  which  went  into  effect  November  22d,  by 
which  operatcTS  no  longer  repeat  the  numbers  as 
sent  in  by  the  subscribers.  The  company  estimates 
that  the  repetition  takes  an  average  of  i  1-3  sec- 
onds of  the  operator's  time.  The  company  figures 
on  a  basis  of  180,000  calls  each  day.  This  number  of 
calls,  figured  at  i  1-3  seconds  each,  makes  40  hours 
of  the  operators'  time  used  daily,  or  the  entire  time 
of  five  employes.  The  company  declares  that  the 
recall  is  almost  useless,  as  out  of  an  average  of 
180,000  calls  daily  less  than  300  corrections  have  to 
be  made.  If  this  experiment  is  successful  the  new 
method  will  probably  be  adopted  in  all  telephone 
offices. 


Michigan  Telephone  Company's  Affairs. 

In  a  petition  to  the  courts  of  the  state  of  Michi- 
gan to  have  the  recent  foreclosure  sale  of  the  Michi- 
gan Telephone  Company,  at  Detroit,  set  aside,  cer- 
tain minority  stockholders  assert  that  $700,000  of  the 
outstanding  capital  stock  of  the  company  is  held  in 
the  state  of  Michigan  by  700  stockholders  and  that 
these  stockholders  have  no  representation  on  the 
board  of  directors. 

The  property  is  valued  by  the  protesting  stock- 
holders at  $12,000,000,  and  has  an  earning  capacity 
of  $2,000,000  annually,  it  is  said.  It  is  alleged  that 
default  was  first  made  on  the  payment  of  interest 
July  I,  1902,  and  that  the  default  was  fraudulent 
and'  a  gross  wrong  upon  the  stockholders,  especially 
the  minority  stockholders,  wlio  had  no  knowledge 
of  the  accounts  of  the  company. 

From  the  annual  report  covering  the  year  1902 
there  is  an  apparent  deficit  of  $82,699.  An  analysis 
of  the  expense  items  is  alleged  to  show  that  there 
was  charged  against  earnings  the  sum  of  $394,521 
as  interest,  which  interest  has  not  been  paid.  Ex- 
penses also  include  $480,000  under  the  head  of  main- 
tenance, which  is  alleged  to  be  a  fictitious  charge, 
and  does  not  truly  represent  the  amount  so  expended. 

It  is  stated  in  the  petition  that  the  company  was 
amply  solvent  at  the  time  of  foreclosure  and  had 
at  all  times  sufficient  money  to  pay  its  interest.  The 
belief  is  expressed  by  the  petitioners  that  the  pur- 
chasers intend  to  reorganize  the  company  with  a 
large  capital,  greatly  in  excess  of  the  amount  at 
which  the  same  was  purchased,  and  carry  out  a 
scheme  for  the  promotion  of  a  company  upon  a  large 
scale,  which  shall  completely  wipe  out  the  minority 
stockholders. 


Chicago  Telephone  Rates. 

Legal  action  has  been  begun  against  the  Chicago 
Telephone  Company  by  the  law  firm  of  Beach  & 
Beach.  Judge  Tuley  has  granted  a  temporary  in- 
junction restraining  the  company  from  refusing  its 
service  to  the  law  firm.  The  charges  for  the  com- 
pany's "extension"  system  are  complained  of  in  ^ 
bill  filed  by  the  firm  in  the  Circuit  Court  as  being 
"unfair,  unreasonable,  and  oppressive."  The  attor- 
neys, with  several  others  occupying  the  same  quar- 
ters in  the  Ashland  Block,  wished  to  have  separate 
telephones  with  one  common  connection  through  a 
private  switchboard,  and  it  is  for  this  service  that 
the  complainants  assert  exorbitant  prices  are  charged. 

Corporation  Counsel  Tolman  has  sent  a  letter  to 
the  finance  committee  of  the  City  Council  calling 
attention  to  his  opinion  concerning  the  city's  right  to 
collect  compensation  on  all  business  done  within 
the  present  city  limits  (see  Western  Electrician  of 
October  loth)  and  also  on  the  illegality  of  the  com- 
pany's toll  charges  within  the  city  limits,  and  urging 
prompt  action  on  the  part  of  the  aldermen. 


Bell  Output  for  October. 

The  American  Telephone  and  Telegraph  Com- 
pany's report  on  the  instrument  output  for  October 
shows  that  a  large  effort  has  been  put  forth  to  offset 
the  recent  slim  exhibits.  The  month  ranks  second 
only  to  the  big  January  record.  Comparative  figures 
for  October  and  the  fiscal  year  to  October  31st  fol- 
low: 
October:  iyo3.  1902.  iqoi. 

Shipments III. 749  92,601  95.655 

Returned 49.8S5  37.155  ,23.374 

Net  output 61.864  55.446  72,281 

Since  January  ist; 

Shipments 923,978  900.935  778,826 

Returned 408,716  3S3.844  324,663 

Net  output 515,262  517,091  454.163 

Instruments  in  use 3.665,582        3,042,697        2,406,979 


GENERAL  TELEPHONE  NEWS. 

The  Swaverly  Telephone  Company  of  Kalkaska, 
Mich.,  has  sold  its  lines  in  Missaukee  County  to 
Missaukee  people.  The  Lake  City  exchange  will  op- 
erate them. 

The  Massachusetts  Telephone  and  Telegraph  Com- 
pany, which  has  been  given  the  right  to  operate  an 
exchange  in  Taunton,  has  asked  permission  to  lay 
conduits  in  City  Square.  In  return  it  will  give  free 
city   service  to  the  number   of  25   telephones. 

At  a  recent  meeting  in  Fremont,  Neb.,  of  repre- 
sentatives of  15  Independent  telephone  companies  do- 
ing business  in  Nebraska  an  organization  was  formed 
to  be  known  as  the  Nebraska  Independent  Toll  Line 
.Association.  The  object  is  to  devise  means  of  put- 
ting the  toll  lines  on  a  satisfactory  and  paying  basis. 
Officers  were  elected  as  follows :  President,  I.  D. 
Clarke,  Papillion :  vice-president,  J.  H.  Heine, 
Hooper ;  auditor  and  treasurer,  W.  D.  Crist,  Fre- 
mont. A  meeting  to  perfect  the  organization  will 
be  held  in  Lincoln  in  January. 

The  rumor  which  has  recently  been  circulated  that 
the  Interstate  Independent  Telephone  Company  had 
sold  out  to  the  Bell  company  is  emphatically  denied 
by  General  Manager  Conklin  of  Aurora,  in  an  inter- 
view published  in  the  Peoria  Star.  Mr.  Conklin 
says  the  company  has  not  even  ever  contemplated 
such  a  move.  The  company  is  reported  as  in  a 
prosperous  way,  having  at  the  present  time  exchanges 
in  operation  in  25  counties  in  the  northern  part  of 
Illinois  and  is  hard  at  work  making  contracts  with 
other  Independent  companies  for  connections  and 
joint  business.  The  exchange  at  Peoria.  111.,  will 
be  pushed  to  completion  early  next  spring. 


Official  Protocol  of  International  Space- 
telegraph    Conference. 

From  London  comes  the  full  report  of  the  recent 
space-telegraph  conference  held  in  Berlin.  This 
"protocole  final"  is  in  French,  and,  translated,  reads 
as    follows : 

The  delegations  to  the  preliminary  conference  con- 
cerning wireless  telegraphy — namely,  Germany,  Aus- 
tria, Spain,  the  United  States  of  America,  France, 
Hungary  and  Russia — are  agreed  upon  the  following 
as  a  general  basis  for  rules  to  be  proposed  to  an 
international  convention. 

Article.  I. 

Exchange  of  correspondence  between  vessels  on 
ihe  seas  and  shore  stations  of  the  wireless-telegraph 
service  shall  be  governed  by  the  following  regula- 
tions: 

1.  All  stations  having  a  field  of  action  extending 
out  to  sea  shall  be  known  as  coast  stations. 

2.  Coast  stations  shall  receive  and  transmit  tele- 
grams from  and  to  vessels  at  sea,  regardless  of 
the  system  of  wireless  telegraphy  in  use  by  the  latter. 

3.  Countries  party  to  this  contract  shall  contribute 
for  public  use  all  technical  information  which  they 
may  possess,  of  a  nature  to  facilitate  and  accelerate 
communications  between  the  coast  stations  and  ves- 
sels at  sea. 

At  the  same  time  each  of  the  contracting  gov- 
ernments may  authorize  stations  situated  upon  its 
territory,  if  deemed  advisable,  to  use  special  instal- 
lations   or   apparatus. 

4.  The  contracting  states  shall  adopt  for  the  basis 
of  charges  between  vessels  at  sea  and  the  interna- 
tional stations  as  follows :  The  total  charge  for 
this  traffic  is  based  on  the  number  of  words,  and 
comprises : 

(a)  The  charge  for  the  transmission  of  the  mes- 
sage over  the  ordinary  telegraphic  system  of  which 
the  amount  is  that  fixed  by  the  international  tele- 
graphic convention  of  St.   Petersburg,  now  in  force. 

(b)  The  charge  for  the  maritime  transmission. 
This  last,  like  the  preceding,  is  fixed  by  the  number 
of  words,  counted  conformably  to  the  rules  in  para- 
graph (a)  above.  It  comprises:  First,  a  charge 
entitled  "charge  of  the  coast  station,"  which  be- 
longs to  that  station ;  second,  a  charge  entitled 
"charge  on  board,"  which  belongs  to  the  station  in- 
stalled  on   the  vessel. 

The  first  of  these  is  subordinate  to  the  approbation 
of  the  country  upon  whose  territory  the  station  is 
situated,  and  the  second  to  that  of  the  country  whose 
i;lag  the  vessel   carries. 

Each  of  these  two  charges  shall  be  fixed  on  a  basis 
of  equitable  telegraphic  service. 
Article  II. 

A  regulation  which  is  to  be  added  at  the  conven- 
tion to  be  held  shall  establish  rules  governing  the 
exchange  of  communications  between  coast  stations 
and   stations   on  vessels. 

The  rates  under  this    regulation  may  at  any  time 
be  modified  by  common  consent  of  the   administra- 
tions of  the  contracting  states. 
Article  III. 

The  rules  of  the  telegraphic  convention  of  St. 
Petersburg  are  applicable  to  transmissions  by  wire- 
less telegraph,  where  these  are  not  contrary  to  those 
of  the  future  convention. 

•    Article  IV. 

Wireless-telegraph  stations  shall,  in  all  cases  when 
possible,  give  preference  to  demands  for  help  sent 
them  from  vessels. 

Article  V. 

Wireless-telegraph  stations  shall  so  arrange  their 
service,  as  far  as  possible,  as  not  to  interfere  with 
the  service   of  other  stations. 

Article  VI. 

The  contracting  governments  reserve,  respectively, 
the  right  to  enter  into  specific  arrangements  having 
for  their  object  the  compeUing  of  all  persons  estab- 
lishing wireless-telegraphic  stations  upon  their  ter- 
ritory to  comply  with  the  regulations  of  the  coming 
convention. 

Article  VII. 

Tlie   rules  of  the  future  convention  are  not  to  be 
applicable   to  government   stations  of  wireless  teleg- 
raphy which   are  not   open  to  the   public   except   as 
governed  by  Articles  IV.  and  V. 
Article  VIII. 

Countries  which  have  not  assented  to  the  call  for 
the  coming  convention  will  nevertheless  be  admitted 
upon   application. 

Executed  at  Berlin  August  13,  1903. 


The  protocol  was  signed  by  the  delegates  of  all 
the  countries  mentioned  at  the  beginning.  As  is 
well  known.  Great  Britain  and  Italy  objected  to 
shore  stations  being  obliged  to  receive  messages  ir- 
respective of  system,  and  the  following  reservations 
v.'ere  made  by  them,  respectively: 
Great  Britain. 

While  engaging  to  submit  the  basis  of  the  agree- 
ment above  to  its  government,  the  British  delegation 
considers  that,  in  view  of  the  present  condition  of 
wireless  telegraphy  in  the  United  Kingdom,  this 
delegation  should  maintain  a  general  reserve.  This 
reserve  refers  especially  to  Article  I.,  paragraph  2, 
and  to  the  application  of  the  rules  in  Article  V.  to 
stations  included  in  Article  VII. 
Italy. 

Article   I.,    Section   2. — Will   accept   the   text  pro- 


430 


WESTERN     ELECTRICIAN 


December  5,   1903 


posed  only  on  condition  of  tliis  addition :  "Pro- 
vided that  all  these  systems  give  an  acknowledged 
guarantee  of  perfect  work  in  reciprocal  correspond- 
ence as  to  distance,  to  perfection  of  system  and 
certainty  of  communications." 

Article  I.,  Section  3. — Cannot  accept  the  first  para- 
graph, because  of  contracts  between  Mr.  Marconi 
and  the  government,  enjoining  secrecy  of  detail  of 
tlie   installation. 

Article  VI. — Cannot  accept  the  text  of  this  article, 
and  feels  bound  so  to  declare,  on  the  part  of  its  gov- 
ernment, because  of  contracts  with  Mr.   Marconi. 


New  Members  of  the  Institute. 

Fifty-one  associates  were  admitted  to  membership 
in  the  American  Institute  of  Electrical  Engineers  at 
the  meeting  on  November  20th.  The  following  is  a 
list  of  the  names  of  those  elected,  together  with  the 
places  of  residence,  alphabetically  arranged: 

Aslieville,  N.  C. — Irving  P.  Keeler,  Asheville  Electric  Com- 
pany. 

Bedford,  England.— Charles  C.  Hawkins,  H.  Allen,  Son  & 
Co. 

Broolflyn,  N.  Y. — Adolf  G.  Hess;  W.  J.  Mowbray,  Brook- 
lyn   Edison    Company. 

Budapest,  Hungary. — Maurice  de  Hoor-Tempis,  Royal  Uni- 
versity  of    Technical    Science. 

Buffalo,  N.  Y. — Rex  T.  Stafford,  Lackawanna  Steel  Com- 
pany. 

Chicago,  111. — David  C.  Henry,  Henry  Electric  Equipment 
Company. 

-  Elyria,    Ohio. — Edwin    G.    Hindert,    Cleveland    and    South- 
western  Traction   Company. 

Evanston,    111. — Robert   M.   Hopkins,  with   C.   A.    Chapman. 

Fort  Totten,  N.  Y. — George  F.  Landers,  Department  Sub- 
marine Defense. 

Indianapolis,    Ind. — Charles    H.    Hurd. 

Ithaca.    N.    Y. — James  G.    Kellogg,    Samuel  H.    McLeary. 

Kenosha,  Wis. — Roger  N.  Kimball,  Kenosha  Gas  and  Elec- 
tric   Company. 

Liverpool,  England. — Thomas  L.  Miller,  Miller  &  Wilson. 

London,   England. — Michael  B.    Field. 

Los  Angeles,  Cal. — Roy  W.  Gray,  Sunset  Telephone  and 
Telegraph    Company. 

Lynn,   Mass. — George    B.    Obear,    Lowell   Textile    School. 

Milwaukee,  Wis. — Thomas  E.  Barnum,  Cutler-Hammer 
Manufacturing  Company. 

Montclair,  N.  J. — James  T.  Whittlesey,  Public  Service 
Corooration. 

Montreal,  Que. — Julian  C.  Smith,  Shawinigan  Water  and 
Power  Company. 

Newark,   Del. — Lewis  A.  Freudenberger,   Delaware   College. 

New  York  city. — Walter  C.  Barnes,  Intcrborough  Rapid 
Transit  Company:  Henry  J.  Bildhauser,  General  Electric 
Company;  Herbert  W.  Goddard,  Wcstinghouse,  Church,  Kerr 
&  Co.;  Henderson  W.  Knott,  Mohawk  Electric  Manufacturing 
Company;  Ale-xander  Maxwell,  New  York  Edison  Company; 
Frances  Mearson,  Geneva  Electric  Company;  Jacob  A.  L. 
Moller,  Lambert  Schmidt  Telephone  Manufacturing  Com- 
pany; Frederick  E.  Schmitt,  Engineering  News;  Joseph  H. 
Siegfried,   New  York   Edison   Company. 

Oafcville,    Conn. — Clarence    D.    Fitts,    Oakland    Company. 

Pittsburg,  Pa. — Emanuel  W.  Lewis,  Wcstinghouse  Electric 
and  Manufacturing  Company;  Burton  M.  Sawyer,  Westing- 
house    Electric   and   Manufacturing    Company. 

Pittsfield,  Mass. — Samuel  T.  Willis,  Stanley  Electric  Manu- 
facturing Company. 

Rugby,  England. — Harry  W-  Turner,  British  Thomson- 
Houston    Electric   Company. 

Rumford  Falls,  Me. — Walter  E.  Gump,  Runiford  Falls 
Power  Company. 

Savannah,  Ga. — Ernest  E.    Davis,  Davis  &  Forest. 

Schenectady,  N.  Y. — Frederick  E.  Cooley,  General  Elec- 
tric Company;  Herman  H.  Oswald,  General  Electric  Com- 
pany;  Alfred   Wohlauer,    General   Electric   Company. 

St.  Louis,  Mo. — Arthur  G.  Slocum,  Jr.,  St.  Louis  Transit 
Company. 

Toronto,   Ont. — Albert   Esling,  R.   E.   T.   Pringle   Company. 

Trenton,  N.  J. — Bernard  C.  Groh,  Inter-State  Telephone 
Company   of  New   Jersey. 

West  Lafayette,  Ind. — Harry  C.  Walter,  Purdue  University. 

West  Lynn,  Mass. — ^Joseph  B.  Stevens,  General  Electric 
Company. 

Wilkinsburg,  Pa. — John  P.  Agnew;  Roger  D.  De  Wolf, 
and  Bertrand  P.  Rowe,  Wcstinghouse  Electric  and  Manu- 
facturing Company. 

Yonkers,  N.  Y. — Charles  L.  Crabb,  Otis  Elevator  Company; 
Rudolph   I.   Kunze,   Otis  Elevator   Company. 


New  Standard  Reynolds-Corliss  Engine. 

Illustrated  herewith  is  a  new  Corliss  engine  which 
is  brought  out  by  the  Allis-Chalmers  Company  of 
Milwaukee,    Wis.,    from   the    desie-ns    of   Irving   H. 


in  seven  sizes,  ranging  from  50  to  500  horsepower, 
and  are  designed  for  steam  pressures  up  to  150 
pounds.  They  are  built  of  somewhat  shorter  strokes 
than  have  heretofore  been  customary  in  Corliss  en- 
gines, with  the  idea  of  economizing  in  space  and 
making  the  construction  more  rigid.  The  speeds  are 
also  somewhat  higher  than  usual,  ranging  from  no 
to  150  revolutions  per  minute,  although  these  speeds 
are  not  higher  than  those  at  which  the  Reynolds- 
Corliss  engines  of  older  design  are  frequently  op- 
erated. 

The  frame  is  cast  in  one  piece  with  the  slide, 
the  construction  being  of  the  box  type,  resting  on 
the  foundation  for  its  entire  length.  The  main 
bearing  shells  are  bored  into  the  frame,  thus  insuring 
a  solid  bearing  and  also  perrnitting  the  easy  removal 
of  the  shells  by  rolling  them  out  around  the  shaft. 
A  barrel  type  of  slide  Is  used  with  bored  guides. 
The  cross-head  is  fitted  with  bal^bitt-faced  shoes 
with  wedge  adjustment.  The  piston  rod  is  screwed 
into  the  cross-head  and  held  firmly  with  a  steel  lock 
nut.  The  cylinder  is  of  the  round-cornered  type,  and 
is  fitted  with  double-ported  steam  and  exhaust  valves, 
lagged  with  planished  steel,  and  is  set  on  a  cast-iron 
base  plate  which  extends  under  the  valve  gear,  serv- 
ing as  a  drip  pan.  Reynolds-Corliss  valve  gear  is 
naturally  used,  the  wrist  plate  being  of  skeleton  pat- 
tern and  fitted  with  a  new  type  of  disconnecting 
device,  which,  while  clamping  the  hook  rod  firmly,  is 
very  easily  detached  by  hand.  Differential  plunger 
dash-pots  operate  without  leathers  or  packing  of 
any  kind,  and  the  regulator  is  of  the  high-speed 
weighted  type,  designed  to  control  the  engine  within 
narrow  limits  of  speed  variation.  The  connecting 
rod  is  of  steel,  with  solid  forged  ends,  fitted  with 
bronze  boxes,  babbitt-lined  on  the  crank-pin  ends,  the 
boxes  being  adjustable  by  means  of  screw-actuated 
wedges.  A  plain  crank,  polished  on  the  face,  is 
protected  by  a  planished   steel   oil  guard. 

These  engines  are  fitted  either  with  belt  flywheels, 
as  shown,  or  with  square-rim  wheels,  where  used 
with  direct-connected  electric  generators.  The  crank 
and  cross-head  pins  and  main  journals  are  of  a  size 
ordinarily  used  with  heavy-duty  engines.  In  brief, 
the  engine  is  strong,  simple  and  compact,  and  while 
nothing  has  been  added  for  ornamentation,  nothing 
contributing  to  economy  or  durability  has  been 
omitted. 


BOOK  TABLE. 


Practical  Journalism.  A  Complete  Manual  of  the 
Best  Newspaper  Methods.  Bv  Edwin  L  Shuman. 
New  York:  D.  Appleton  &  Co.  1903.  Pp.  (five 
by  7%  inches),  xix.,  265,  with  four  full-page  illus- 
trations.    Price,  $1. 

One  good  thing  about  reviewing  this  book  is  that 
the  volume  contains  within  itself  instructions  show- 
ing how  the  job  should  be  done.  Turning  to  the 
inde.x — like  all  good  books  intended  to  be  helpful  it 
has  an  index — the  reader  may  ascertain  that  on  page  96 
is  set  forth  "what  a  [book]  review  should  contain." 
Follo\ving  the  direction,  the  searcher  finds  this  sen- 
tence :  "A  good  review  ought  to  give  the  reader 
a  glimpse  of  all  that  is  best  in  the  book,  combined 
with  the  critic's  opinion  of  the  value  of  the  work 
for  the  average  reader's  purpose."  Without  stopping 
to  inquire  how  the  critic  is  to  know  the  purpose 
of  the  average  reader,  but  striving  to  appraise  the 
book  after  the  formula  given  within  its  covers,  it 
may  be  asserted  with  truth  that  the  revealing 
"glimpse"  of  the  present  volume  must  be  a  dis- 
tinctly favorable  one.  In  its  18  chapters  the  book 
goes  far  to  justify  its  sub-title;  it  is  really  a  manual 
of  the  best  newspaper  methods,  and  as  complete  as 
a  manual  need  to  be.  It  is  principally  intended  to 
show  how  the  work — that  is,  the  editorial,  reportoria! 
and  correspondents'  work — of  the  most  important 
daily  papers  is  done,  but  there  are  also  cognate  chap- 
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Reynolds.  The  field  of  Corliss-engine  design  has 
been  so  fully  worked  over  in  the  past,  and  the  ac- 
cepted designs  have  become  so  simple,  that  no  strik- 
ingly novel  designs  are  to  be  expected.  The  present 
machine,  however,  represents  the  experience  of  26 
years  in  building  of  Corliss  engines,  and  combines 
all  of  the  desirable  elements  of  the  best  designs. 
Engines    of   the    type    illustrated    are    being   built 


ters  best  indicated  by  their  titles:  "In  the  Artists' 
Room,"  "Women  in  Newspaper  Work,"  "Writing 
Advertisements,"  "Filling  the  'Ad'  Columns."  "Edit- 
ing a  Country  Paper,"  "The  Law  of  Libel"  and 
"The  Law  of  Copyright."  These  chapters  are  among 
the  most  valuable  in  the  book. 

Advancing  now  an  opinion  on  the  quality  of  the 
book,   still    following  the  formula   cited,   it   may  be 


said  at  once  that  the  work  is  well  done,  witji  mod- 
eration and  good  sense,  and  that  it  is  well  fitted  to 
attain  a  useful  end.  The  author  is  proud  of  his 
profession,  but  he  is  under  no  delusions  in  relation 
to  it.  His  advice  to  beginners  is  sane  and  practical 
and  deserves  hearty  commendation.  It  is  equally 
deserving  of  praise  whether  directed  to  the  young 
newspaper  man,  the  woman  who  aspires  to  enter 
journalism  or  the  youth  who  is  considering  the 
career  of  a  newspaper  artist.  Even  experienced  ed- 
itors will  find  much  valuable  matter  in  the  book, 
particularly  the  chapters  on  libel  and  copyright. 
Very  rarely  is  -there  overstatement.  One  instance, 
however,  is  contained  in  the  declaration  that  "Every 
event  of  importance  in  the  world  is  recorded  daily 
by  the  press."  Conductors  of  the  class  and  technical 
journals,  which  do  not  appear  daily,  know  that  this 
is  an  exaggeration.  It  may  be  noted,  too,  that  the 
references  to  the  possibilities  and  influence  of  the 
technical  press  are  scanty.  And  if  one  must  exer- 
cise the  critical  faculty — as  the  text  of  the  book  de- 
mands— it  is  to  be  remarked  that  the  pictures  might 
as  well  have  been  omitted,  particularly  one  illustra- 
tion of  a  printing  press  on  which  the  name  of  the 
maker  is  conspicuous  in  unseemly  prominence.  But 
these  are  minor  blemishes.  As  a  whole,  the  book 
deserves  hearty  commendation.  It  covers  a  field  of 
its  own,  and  does  it  well. 


An  Electric  Foot  Warmer. 

The  accompanying  illustration  represents  an  elec- 
tric bed  or  foot  warmer  which  is  sold  by  the  Pacific 
Electric  Coinpany  of  LaCrosse,  Wis.  The  heat  is 
generated  by  a  single  incandescent  lamp  placed  in 
the  wire  cage,  the  lamp  being  attachable  by  a  long 
cord  to   any  lamp   socket.     There   is   also   a   switch 
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near  the  head  of  the  bed,  so  that  the  person  using 
the  warmer  can  turn  the  heat  on  or  ofl',  as  desired. 
The  device  has  recently  been  tried  in  a  hospital, 
where  it  is  said  to  have  proven  very  effective  where 
artificial  heat  was  required  in  the  bed.  It  is  made 
of  galvanized  wire  and  is  substantial  in  every  re- 
spect. Any  lamp  can  be  used,  from  two  to  50  can- 
dlepower,  but  a  lo-candlepower  lamp  generates  suffi- 
cient heat  for  all   ordinary  purposes. 


Passing  of  the   Niagara  Observation 
Tower. 

The  famous  high  observation  tower  on  the  River- 
•vay  at  Niagara  Falls  is  being  razed  by  order  of 
the  court.  This  tower  gained  new  distinction  during 
the  Pan-American  Exposition  because  of  the  placing 
of  a  powerful  searchlight  on  its  top  for  the  exchange 
of  signals  between  a  searchlight  placed  on  the  Elec- 
tric Tower  at  the  exposition  grounds,  and  also  be- 
tween a  searchlight  installed  on  the  hills  back  of 
Toronto,  Ont.  The  observation  tower  was  erected 
in  1893.  It  was  about  300  feet  high,  and  from  its 
top  magnificent  views  of  the  river  above  and  below 
the  falls  were  obtainable.  The  elevators  were  op- 
erated electrically.  It  is  doubtful  if  the  tower  was 
ever  a  profitable  investment.  Its  destruction  at  this 
time  is  due  to  the  fact  that  the  spray  from  the  falls  ■ 
lodged  on  its  vai-ious  parts,  where  it  froze.  Then 
when  a  "cold  snap"  was  followed  by  a  thaw,  the 
ice  plunged  down  on  a  glass-roofed  museum  build- 
ing adjoining,  which  led  to  a  lawsuit  for  damages. 
A  verdict  of  about  $7,500  was  given  by  the  court, 
and  later  the  tower,  the  ice  continuing  to  fall  in 
winter-time,  was  declared  a  nuisance  and  ordered 
torn  down  by  December  31,  1903.  The  structure 
is  to  be  taken  to  the  World's  Fair  at  St.  Louis. 


Institute  Meetings  in  Chicago. 

The  next  meeting  of  the  Chicago  branch  of  the 
American  Institute  of  Electrical  Engineers  will  be 
held  in  the  rooms  of  the  Western  Society  of  Engi- 
neers, Monadnock  Block,  on  Tuesday  evening,  De- 
cember Sth,  at  eight  o'clock.  It  is  hoped  to  have 
a  large  attendance  on  this  occasion,  as  arrangements 
have  been  made  for  an  interesting  meeting.  Profes- 
sor W.  E.  Goldsborough,  professor  of  electrical  engi- 
neering at  Purdue  Llniversity  and  cliief  of  the  Elec- 
trical department  of  the  Louisiana  Purchase  E.xposi- 
tion,  will  be  present  and  will  talk  on  "Electricity  as 
a  Factor  in  Expositions."  Professor  Goldsborough 
has  given  much  thought  to  this  subject,  and,  with 
the  assistance  of  lantern  slides,  will  give  his  hearers 
an  interesting  and  instructive  talk  on  a  most  timely 
subject.  M'r.  Peter  Junkersfeld,  local  honorary  sec- 
retary, is  planning  for  an  enthusiastic  meeting  and 
liopes  to  see  a  large  attendance.  Subsequent  meetings 
will  be  a  central-station  meeting  on  January  5th,  at 
which  titne  the  central-station  papers  to  be  read  at 
the  New  York  meeting  on  December  i8th  will  be  ab- 
stracted and  discussed,  and  a  special  telephone  meet- 
ing on  February  2d. 
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CORRESPONDENCE. 


London  Letter. 

London,  November  iS. — The  interruption  to  street 
traffic  in  London  by  the  opening  of  the  streets  for 
laying  electric-light  mains,  etc.,  has  for  many  years 
been  objected  to  by  the  street  authorities.  The  latest 
phase  of  the  controversy  concerning  this  and  kindred 
matters  has  resulted  in  an  application  to  the  Board 
of  Trade  by  one  of  the  London  borough  councils 
to  restrain  electric-light  companies  from  having  ac- 
cess to  their  street  boxes  except  between  the  hours 
of  8  p.  m.  and  10  a.  m.  An  inquiry  was  consequently 
held  in  which  a  large  number  of  local  authorities 
and  electric-light  companies  took  part.  The  acts 
under  which  the  companies  work  enable  the  govern- 
ment to  impose  reasonable  restrictions  in  these  'mat- 
ters, and  the  Board  of  Trade  has,  therefore,  to  put 
a  definite  meaning  to  the  words,  "reasonable  restrict- 
tion."  Certainly,  the  hours  proposed  seem  very  un- 
reasonable in  the  event  of  a  breakdown  of  a  cable 
feeding  any  particular  district,  for  the  company  would 
be  debarred  from  searching  for  the  fault  until  the 
very  hour  at  which  the  consumers  would  want  the 
light  in  the  summer,  and  some  hours  after  it  would 
be  required  in  the  winter.  The  companies  are  to 
give  the  proposal  of  the  Westminster  City  Council 
careful  consideration  and  then  the  parties  will  con- 
fer  again. 

For  some  time  past  there  has  been  a  regular  crusade 
against  the  furious  driving  of  motor  cars  in  Eng- 
land, and,  it  must  be  confessed,  not  without  cause. 
At  the  same  time,  electric  tramcars  have  been  guilty 
of  traveling  at  a  rate  a  few  miles  beyond  the  legal 
limit.  A  gentleman  interested  in  tlie  motor-car  in- 
dustry who  has  himself  been  hauled  up  for  illegal 
driving,  is  now  amusing  himself  in  summonsing 
all  the  drivers  of  electric  tramcars  he  can  detect 
exceeding  the  limit.  In  the  case  of  the  tramcars, 
as  a  matter  of  fact,  the  police  exercise  their  judg- 
ment as  to  when  the  speed  is  dangerous  to  life  and 
limb,  even  as  they  do  in  the  case  of  motor  cars ;  but 
the  absence  of  accidents  as  well  as  police  summonses 
in  respect  of  the  former,  show  that  the  pace  is  not 
to  be  compared  with  that  of  some  of  the  motor  cars 
on  the  highways.  Already,  however,  summonses 
have  been  granted  against  a  number  of  tramcar  driv- 
ers in  tlie  west  of  London,  who  ware  fined,  and  no\v 
also  some  drivers  in  the  south  of  London  have  been 
served  in  the  same  way.  Obviously,  10  miles  an 
hour  is  too  slow  for  tramway  traveling  out  of 
crowded  districts,  and  perhaps  after  all  the  action 
of  the  gentleman  interested  in  tnoter  cars  will  tend 
to  make  matters  better  for  the  tramcars  and  no  bet- 
ter for  the  motor  car.     His  desire  is  the  reverse. 

The  presidential  addre.";s  to  ihe  Institution  of  Elec- 
trical Engineers  last  week  had  much  to  say  about 
a  home  for  all  the  engineering  societies  in  London. 
It  pointed  out  that  this  idea  was  put  forward  here 
20  years  ago  by  Sir  William  Siemens,  but  that  now 
the  Americans  had  taken  it  up — as  they  had  so  many 
other  British  ideas — and  developed  it.  Professor 
Ayrton  suggested  that  probably  in  a  few  years'  time 
we  should  import  it  with  the  privilege  of  paying  a 
Chamberlain  protectionist  duty  upon  it. 

A  proposal  is  on  foot  to  introduce  into  Parliament 
this  year  a  bill  to  construct  an  electric-underground 
railway  between  North  and  South  Woolwich  under 
the  River  Thames.  The  fare  would  be  two  cents. 
A  similar  line  was  authorized  a  couple  of  sessions 
ago  between  North  and  South  Shields  under  the 
Rjver  Tyne,  and  the  North  of  England.  The  Lon- 
don County  Council  is  in  favor  of  the  present  project. 

A  small'  municipal  telephone  exchange  has  just 
been  opened  at  Swansea,  in  South  Wales.  It  will. 
of  course,  compete  with  the  National  Telephone  Com- 
pany, but  at  present  the  capacity  of  the  exchange  is 
only   for  750  subscribers.  G. 


New  York  Notes. 


New  York,  November  28. — It  is  rumored  that  the 
object  of  the  Consolidated  Gas  Company  and  Edison 
Electric  Company  in  refusing  to  accept  the  money 
due  them  for  city  lighting,  under  the  conditions 
named  by  the  city  authorities,  is  that  they  prefer 
to  hold  over  until  after  the  first  of  the  year,  believ- 
ing they  can  make  better  terms  with  the  incoming 
administration  than  they  can  with  Mayor  Low  and 
Commissioner  Monroe  of  the  Department  of  Water 
Supply,  Gas  and  Electricity.  Upwards  of  $1,250,000 
now  lies  ready  to  be  paid  the  companies.  Commis- 
sioner Monroe  advertised  for  bids  for  the  city's 
lighting  for  the  year  1903  last  December,  the  con- 
tract then  in  force,  and  the  last  contract  to  have 
been  executed,  e.xpiring  December  31st  of  last  year. 
The  Consolidated  company  stuck  by  the  established 
price  of  $17.50  per  year  for  each  gas  lamp  to  be 
used,  while  the  Edi.son  company  also  stood  by  its 
former  rate  of  $146  per  year  for  each  arc  light  sup- 
plied. Commissioner  Monroe  turned  all  the  bids 
over  to  the  Board  of  Estimate  and  Apportionment. 
with  the  rc'Commendation  that  all  bids  be  rejected, 
and  that  the  city  provide  its  own  lighting  plant, 
which  he  said  he  believed  would  effect  a  saving  of 
$500,oco  yearly.  Since  that  time  the  matter  has  been 
in  the  Board  of  Estimate,  and  a  committee  of  three 
of  its  members,  the  mayor,  the  controller  and  the 
president  of  the  Board  of  Aldermen,  have  been  in 
frequent  conference  with  representatives  of  the  Con- 
solidated company  to  agree  on  prices  for  the 
lighting. 

A  private  residence  at  Bayville,  L.  I.,  is  lighted  by 
a  small  electric-light  plant,  which  is  interesting.  Cur- 


rent of  so  amperes  at  no  volts  is  generated  by  an 
engine  running  at  350  revolutions  per  minute.  The 
fuel  consumption  is  to  pints  of  oil  an  hour.  Current 
may  be  furnished  either  directly  from  the  generator 
to  tlie  main  circuit  or  to  a  storage  battery  having 
a  capacity  of  240  ampere-hours.  The  outfit  requires 
practically  no  attention  beyond  that  of  providing 
the  proper  supply  of  oil  for  fuel  and  lubrication. 
A  small  pump  furnishes  the  exact  amount  of  kero- 
sene to  the  cylinder,  and  this  is  regulated  by  a  cen- 
trifugal  fly-wheel  governor. 

A  company  has  been  organized  in  this  city  for 
the  manufacture  of  electric  and  other  signs.  It 
will  be  known  as  the  Self-Illuminating  Sign  Com- 
panj'. 

A  workman  crossing  the  track  of  the  Si.xth  Avenue 
elevated  road  was  severely  burned  and  almost  fa- 
tall}'  shocked  by  allowing  a  crowbar  which  he  was 
dragging  along  to  come  in  contact  with  the  third 
rail.  He  was  held  erect  for  some  lime  and  seemed 
to  be  paralyzed,  when  suddenly  he  fell  to  the  plat- 
form, and  in  the  fall  was  released  from  the  bar. 
His  recovery  is  doubtful. 

President  Orr,  Commissioner  Starin  and  Con- 
troller Grout  of  the  sub-committee  on  plans  of  the 
Rapid  Transit  Commission  have  recommended  the 
granting  to  the  Brooklyn  Rapid  Transit  Company 
the  privilege  of  running  cars  over  the  new  Williami- 
burg  bridge.  The  commissioners  also  took  the  first 
step  for  the  construction  of  a  subway  connecting 
all  East  River  bridges  and  announced  that  they 
would  favor  the  building  of  a  tunnel  from  Delancey 
Street  down  Centre  to  the  Brooklyn  Bridge.  This 
tunnel  will  consist  of  four  tracks,  two  for  trolley 
cars  and  two  for  elevated  lines  operating  over  the 
Brooklyn,  .Manhattan  and  Williamsburg  bridges. 
Connection  is  to  be  made"  at  the  Brooklyn  Bridge 
terminus  with  the  Manhattan  subway,  and  it  will 
be  possible  if  the  proper  arrangements  are  made  to 
shift  the  cars  of  the  subway  to  the  bridge  tracks 
or  the  cars  of  the  bridge  into  the  tunnel. 

Governor  Odell  was  in  the  city  recently,  and  from 
the  information  left  with  some  of  the  friends  of  the 
$101,000,000  barge  canal  plan  it  is  now  stated  on  good 
authority  that  the  governor  has  abandoned  all  his 
former  opposition  and  has  buried  his  personal  views 
in  the  matter,  determining  to  abide  by  the  vote  of 
the  people,  as  expressed  at  the  polls  on  November 
3d,  and  he  will  from  now  on  use  all  his  efforts  toward 
the  speedy  carrying  out  of  the  big  project.  0. 


New  England  News. 

Boston,  November  2S. — The  Massachusetts  railroad 
commissioners  have  sustained  the  appeal  of  the  Bos- 
ton Elevated  Street  Railway  Company  from  a  deci- 
sion of  the  special  Boston  Transit  Commission  rela- 
tive to  routes  for  the  additional  tunnels  and  subways 
soon  to  be  constructed  through  the  retail  business 
section  of  Boston.  The  plan  favored  by  the  railway 
company  provided  for  a  tunnel  beneath  Washington 
Street,  the  main  thoroughfare  of  the  city,  and  a  sub- 
way paralleling  it  to  the  eastward,  which  was  the 
reverse  of  the  plan  of  the  transit  commission.  By 
the  adoption  of  the  company's  plan  it  becomes  prac- 
ticable eventually,  if  deemed  advisable,  to  construct 
a  subway  above  the  tunnel  in  Washington  Street, 
the  tunnel  being  located  at  a  depth  beneath  the  sur- 
face which  will  permit  of  such  a  subway  in  future 
above  the  roof  of  the  tunnel.  Chairman  Crocker  of 
the  railroad  commission,  in  a  recent  interview,  ex- 
pressed himself  as  very  much  in  favor  of  an  under- 
ground street  construction  for  such  a  Washington 
Street  subway  whenever  it  shall  be  deemed  advisable 
to  build  it,  to  be  lighted  by  electricity  and  used  only 
by  ordinary  electric  street  cars  and  pedestrians.  By 
having  broad  sidewalks  and  basement  entrances  to 
stores,  with  display  windows  electrically  illuminated 
all  along  the  underground  thoroughfare,  and  by 
eliminating  all  teaming,  a  beautiful  clean  street  could 
be  maintained  for  retail  shopping. 

Henry  C.  Page  has  been  elected  a  director  of  the 
Woronoco  Street  Railway  Companv,  the  board  being 
increased  from  nine  to  10  meinbers.  Mr.  Page  is 
general  manager  of  the  Berkshire  Street  Railway 
Company  and  a  resident  of  Pittsfield,  Mass. 

The  Worcester  Consolidated  Street  Railway  Com- 
pany's franchise  in  West  Boylston,  Mass.,  has  re- 
ceived the  selectmen's  signature  and  was  forwarded 
to  President  F.  H.  Dewey  of  the  street-railway  com- 
pany. 

The  town  of  Natick,  Mass.,  which  recently  voted 
to  permit  the  Boston  and  Worcester  Street  Railway 
Company  to  operate  its  lines  in  the  town  at  a  speed 
of  40  miles  an  hour,  has  been  suppressed  by  the 
state's  railroad  commissioners,  who  fixed  the  maxi- 
mum speed  at  25  miles  an  hour,  with  conditions  as 
to  runs  through  the  thickly  settled  portions.  This 
threatens  to  interfere  considerably  with  the  com- 
pany's plans  for  express  service  to  Boston  from 
Worcester. 

The  annual  report  of  the  Connecticut  Railway  and 
Lighting  Company,  sometimes  referred  to  as  the 
Connecticut  trolley  trust,  reveals  the  fact  that  the 
strikes  this  year  in  the  cities  of  Bridgeport  and 
Waterbury  cost  the  company  in  indirect  and  direct 
losses  about  $100,000.  In  consequence  a  deficit  for 
the  year  of  about  $80,000  is  reported. 

Contracts  for  the  construction  of  the  new  14-mile 
road  from  Newport  to  connect  at  Bristol  Ferry  with 
lines  to  Providence,  in  the  state  of  Rhode  Island, 
have  been  awarded.  The  company  is  to  be  known  as 
the  Newport  and  Providence  Street  Railway  Com- 
pany. 


Boston  capitalists  are  interested  in  the  proposed 
construction  of  what  will  be  known  as  the  "Old 
Oaken  Bucket"  line,  a  new  street  railway  from  the 
end  of  the  Old  Colony  Street  Railway  Company's 
line  at  Assinippi  to  Scituate  Harbor  and  North 
Scituate,  Mass.,  and  thence  to  the  town  of  Cohasset, 
passing  the  "Old  Oaken  Bucket"  place  at  Greenbush. 

The  big  western  Massachusetts  road,  known  as 
the  Berkshire  Street  Railway  Company,  contem- 
plates an  important  extension  by  spring,  via  Westfield 
and  East  Lee,  giving  a  continuous  line  from  North 
ABams  to  Springfield,  Mass. 

The  Naugatuck  Valley  Electric  Railway  Company 
has  been  organized.  The  line  will  be  operated  by 
the  Connecticut  Railway  and  Lighting  Company  and 
connect  Waterbury  with  New  Haven  and  Bridge- 
port in  Connecticut. 

The  annual  meeting  of  the  West  End  Street  Rail- 
way Company,  whose  property  in  Boston  was  leased 
some  years  ago  to  the  Boston  Elevated  Street  Rail- 
way Company,  was  held  November  24th  at  the  com- 
pany's office,  96,345  shares  of  stock  being  repre- 
sented. President  Joseph  B.  Russell  presided,  and 
the  board  of  directors   was  re-elected.  B. 


Canadian  Intelligence. 

Winnipeg,  Man.,  November  26. — Faribault  (Minn.) 
capitalists  have  organized  a  syndicate  for  the  pur- 
pose of  building  an  electric  railway  in  British  Co- 
lumbia, to  run  from  Trout  Lake  up  the  Duncan 
River  into  the  rich  timber  belts  tapping  the  Lardo- 
Duncan  mining  region.  The  right-of-way  and  sur- 
veys have  been  made  and  the  work  of  construction 
will  begin  in  the  early  spring.  It  is  said  that  M.  B. 
Webber,  D.  A.  Stewart  and  W.  J.  Landon  of  Wi- 
nona,  Minn.,  are  also  interested  in  the  syndicate. 

At  a  recent  meeting  of  delegates  with  the  board 
of  the  Guelph  Junction  Railway  it  was  decided  to 
bring  pressure  to  bear  for  the  purpose  of  raising 
funds  to  buy  the  right-of-way  for  the  Goderich 
extension  of  the  railway  from  Goderich  to  Guelph 
by  the  northern  route,  via  Elmira,  Listowel,  Brussels 
and  Blyth.  R.  Mitchell  and  David  Scroggie,  both 
of    Guelph,    are    interested   in   the   project. 

R.  O'Leary  of  Richibucto,  N.  B.,  and  William 
O'Leary  of  Montreal  are  installing  an  electric-light- 
ing plant  in  Richibucto,  N.  B.  The  presertt  street 
lamps  will  be  disposed  of  and  the  new  lights  will 
he  in  operation  in  about  a  month. 

The  Canadian  Pacific  Railway  Company  has  ap- 
pointed C.  H.  Cline  to  the  position  of  electrical  engi- 
neer, with  headquarters  in  Montreal.  The  creation 
oflhis  office  was  essential,  owing  to  the  fact  that 
the  company  has  now  under  way  a  large  electrical 
installation  at  its  new  car  shops  in  Montreal  His 
duties  will  include  a  general  supervision  over  all 
electrical  matters. 

The  City  Council  of  Montreal  has  refused  the 
application  of  the  Montreal  Street  Railway  Com- 
pany for  an  extension  of  its  franchise  for  30 
years.  The  company's  present  franchise  has  still 
19  years  to  run.  In  return  for  the  extension 
the  company  offered  to  water  and  sweep  the 
streets  on  which  its  cars  run,  and  to  remove  the 
snow  from  those  streets  in  winter.  It  also  offered 
to  pave  in  granite  blocks  the  unpaved  track  space 
on  such  streets  as  are  now  permanently  paved.  The 
company  also  offered  to  sell  10  tickets  instead  of 
eight,  as  at  present,  during  working  hours,  morning 
and  evening,  for  25  cents.  The  estimated  value  to 
the  city  from  these  concessions  is  $197,000  a  year. 

The  Toronto  and  Niagara  Power  Company  is  call- 
ing for  tenders  for  fencing  and  gates  required  along 
the  route  of  its  power-line  right-of-way  between  Ni- 
agara Falls  and  Toronto,  85  miles.  Bids  may  be 
sent  to  Frederic  Nicholls,  Home  Life  Building,  To- 
ronto, until  December  14th. 

Owing  to  the  large  increase  in  the  number  of 
shareholders  of  the  Montreal  Light,  Heat  and  Power 
Company,  the  board  of  directors  will  be  increased 
from  nine  to   15   members.  H. 


Southeastern  Developments. 

Charlotte,  N.  C,  November  28.— It  is  stated  that 
the  electric  road  from  Athens,  Ga,,  to  Carnesville 
will  be  built.  Athens  has  subscribed  $10,000  as  an 
inducement  for  the  building  of  the  road.  The  road 
will  be  32  miles  long.  W.  F.  Brown  is  the  chief 
surveyor. 

The  financing  of  the  32-mile  electric  road  from 
Nashville,  Tenn.,  to  Lewisburg  has  been  completed. 
The  road  will  cost  a  million  dollars.  It  will  be 
known  as  the  Nashville  and  Lewisburg  Interurban 
Company.  Dr.  J.  R.  Shapard  is  president  and  E.  R. 
Richardson,  secretary  and  treasurer. 

The  town  of  Fort  Mill,  S.  C,  has  voted  an  extra 
tax  for  water  and  electric  lights. 

The  Atlanta  Water  and  Electric  Company  has  bor- 
rowed $1,500,000,  mortgaging  all  of  its  property  to 
the  Knickerbocker  Trust  Company  of  New  York. 
The  company's  lands  lie  along  the  Chattahoochee 
River. 

The  Electric  Construction  Company  of  Richmond, 
Va.,  has  been  awarded  the  contract  for  erecting  a 
300-kilowatt  electric-light  plant  at  the  new  pump 
house  of  the  city.  The  contract  calls  for  nearly  $26,- 
000.     There  were  several   other  bidders. 

The  general  counsel  for  the  Passenger  and  Power 
Company  of  Richmond,  Va.,  testified  before  the  coun- 
cil investigating  committee  that  the  street-railway 
franchise  in  Richmond  cost  $400,000.  The  company's 
representative    further    stated    that    two    councilmen 
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tried  to  borrow  money  from  the  Passenger  and  Power 
Company  and  stated  that  they  had  been  friendly  to 
the  company,  and  if  tlie  loans  were  made  they  would 
continue  so. 

The  board  of  the  municipality  of  Clarkestown,  Ky., 
has  decided  to  accept  the  proposition  of  a  Louisville 
(Ky.)    firm  to  light  the  streets  with  electricity. 

The  Citizens'  Electric  Light  Company  has  been  or- 
ganized at  Borden,  Ky.,  with  J.  H.  Durham,  presi- 
dent; C.  F.  Stevenson,  secretary,  and  C.  E.  ]3ierley, 
treasurer. 

The  Birmingham  (Ala.)  Railway,  Light  and 
Power  Company  has  opened  its  new  addition  to  the 
Powderly  line,  giving  a  new  route  to  Bessemer  and 
establishing    a    25-mile    loup. 

R.  S.  Howland  is  interested  in  a  movement  to 
build  a  cable  road  to  the  top  of  Sunset  IVI'ountain 
on  an  inclined  plane  similar  to  those  at  Cincinnati 
and   Pittsburg,  Pa. 

Options  on  Anthony  Shoals  on  Broad  River,  near 
Elberton,  Ga.,  held  by  Captain  Gillette  of  Savannah, 
have  been  renewed,  being  extended  to  April,  1904. 
The  option  is  for  $19,000. 

J.  S.  Bailey  &  Co.  of  Waycross,  Ga.,  are  contem- 
plating a  big  power  development  on  Little  Tennes- 
see River  in  Tennessee.  The  estimated  cost  will  be 
over  $3,000,000.  It  is  proposed  to  deliver  power  in 
Atlanta  at  a  cost  of  $71  per  horsepower.  Ladshaw 
&  Ladshaw  of  Spartanburg,  S.  C,  are  making  plans 
for  this  big  enterprise.  It  is  expected  that  47,000 
horsepower  net  will  be  delivered  at  Atlanta. 

The  McMinnville,  Woodbury  and  Nashville 
(Tenn.)  electric  railway  has  been  reorganized  by 
the  election  of  new  officers  and  directors,  with  C.  H. 
Henley  of  Columbus,  Ohio,  as  president.  The  Ellis 
Construction  Company  of  Chicago  has  the  contract 
for  the  building  of  the  road,  which  will  be  started 
at  once. 

A  meeting  was  held  recently  at  Mexico,  IVto.,  to 
consider  the  advisability  of  building  an  electric  line 
to  IVTemphis,  IVIo.,  a  distance  of  80  miles. 

Knox,  George  &  Co.  of  New  Orleans  have  the 
contract  to  build  a  power  plant  and  six  miles  of 
track  for  the  Salisbury  (N.  C.)  electric  railway.  An 
interest  has  just  been  acquired  in  the  property  by 
Cincinnati  capitalists. 

C.  E.  Garner  and  S.  D.  Pickett  of  Jacksonville, 
Fla.,  are  negotiating  with  the  city  of  Albany,  Ga., 
to  furnish  power  for  water  and  electric  plants  from 
a  waterpower  on  M'uckafonee  Creek,  which  the  com- 
pany may  develop.  It  is  believed  that  the  city  will 
make  the  contract  which  will  insure  the  develop- 
ment of  the  waterpower. 

The  Huntsville  (Ala.)  Railway,  Light  and  Power 
Company  has  received  a  new  600-horsepower  engine 
for  the  power  plant.  Other  equipment  is  expected  to 
arrive   soon. 

The  Standard  Electric  Company  of  Charlotte, 
N.  C,  and  Norfolk,  Va.,  has  bought  out  the  Spar- 
tanburg Electric  and  Machine  Company  of  Spartan- 
burg, S.  C,  together  with  a  number  of  valuable 
contracts. 

E.  H.  Van  Wey  is  financial  representative  of  the 
new  company  which  proposes  to  build  an  electric 
line  from  Athens,  Ga.,  to  Carnesville.  A  branch  line 
six  miles  long  may  be  built  to  Danielsville,  provided 
the    citizens   take   60   shares   of  the   capital   stock. 

L. 


From  the  Buckeye  State. 

Cleveland,  Ohio,  November  2S. — The  Union  Trac- 
tion Company  of  Dayton  has  planned  to  erect  two 
large  buildings.  One  will  be  built  on  the  east  side 
-  of  Kenton  Street,  extending  from  Third  Street  to 
Fourth  Street,  and  will  be  used  for  cold-storage 
purposes.  It  will  be  seven  stories  high,  and  along- 
side there  will  be  tracks  for  the  use  of  electric  lines 
that  haul  produce.  Eastward,  across  the  canal,  the 
power  house  will  be  located.  This  will  be  a  smaller 
fjuilding,  and  will  furnish  light,  heat  and  power 
for  the  cold-storage  building  and  the  Union  Electric 
Passenger  Station,  which  the  company  will  build 
at  the  northwest  corner  of  Fourth  and  St.  Clair 
Streets.  The  union  station  will  be  far  above  the 
ordinary.  It  is  planned  to  have  the  cars  run  through 
an  arcade  from  Third  to  Fourth  Streets.  It  will 
be  nine  stories  in  height.  The  upper  eight  stories 
will  be  laid  out  to  suit  small-power  manufacturing 
concerns,  the  power  being  furnished  by  the  Union 
Traction  Company.  There  will  be  electric  elevators 
and  other  equipments  of  the  latest  and  most  ap- 
proved make,  which  will  attract  the  best  class  of 
manufacturers  requiring  electric  power. 

The  Toledo,  Bowling  Green  and  Southern  is 
straightening  its  line  between  Bowling  Green  and  - 
Findlay,  and  also  in  other  sections,  which  will  re- 
duce the  schedule  time.  It  is  believed  that  the  es- 
tablishment of  a  great  power  plant  at  Perrysburg,  in 
connection  with  the  reconstruction  of  the  old  hy- 
draulic canal,  is  a  very  important  factor  in  these 
improvements  undertaken  by  the  company. 

The  Columbus,  Delaware  and  Marion  has  pur- 
chased the  rights-of-way  of  the  Columbus,  Delaware 
and  Northern  for  $5,064.50.  These  companies  were 
rivals,  and  this  deal  closes   the   fight. 

The  Southeastern  Ohio  Light  and  Power  Company 
of  Zanesville  will  build  26  miles  of  railway  on  a 
private  right-of-way  from  Zanesville  to  Sayre,  in 
Perry  County.  The  roadbed  will  be  made  accord- 
ing to  the  best  interurban  standard,  and  the  rolling 
stock  and  other  equipments  will  be  first-class. 

J.  E.  Latimer  of  I-Iolcomb,  Latimer  &  Co.  of 
Cleveland  and  Buffalo  reports  good  progress  being 
made   in   the   construction    of  the  Buffalo,   Dunkirk 


and  Western  Railway.  The  road  is  almost  com- 
pleted between  Westfield  and  Fredonia,  a  distance 
of  18  miles.  A  car  will  be  operated  from  Brocton 
to  Fredonia,  nine  miles,  about  December  ist.  Be- 
tween Angolia  and  Buffalo,  30  miles,  the  grading 
for  a  double  track  is  all  done.  Work  will  be  pushed 
between  Angolia  and  Fredonia,  and  it  is  expected 
that  the  entire  line  will  be  in  operation  by  the  first 
of  next  July.  The  building  of  this  road  is  the  con- 
necting link  in  the  Cleveland  and  Buffalo  line. 

The  contract  for  constructing  the  new  electric- 
light  plant  at  Athens  was  let  to  the  Erner-Hopkins 
Company  of  Columbus  on  November  21st  for  $13,- 
740.  This  includes  the  old  poles  and  wiring  of  the 
present  plant  at  an  estimated  value  of  $1,000,  which 
really  leaves  the  cost  of  the  new  part  at  $12,740.  A 
new  brick  building  will  be  erected  at  the  waterworks 
plant.  The  old  boiler  house  will  be  enlarged,  new 
boilers  added  and  the  old  boilers  turned  end  for 
end.  A  250-horsepower  engine  will  be  installed  and 
a    150-kilowatt    generator    will    be    used. 

The  annual  meeting  of  the  Miami  and  Erie  Canal 
Association  was  held  at  Piqua,  Ohio,  on  November 
24th,  at  which  the  future  of  the  canal  was  discussed. 
Resolutions  were  passed  condemning  parsimony  in 
the  state's  method  of  dealing  with  canals,  or  their 
abandonment  or  confiscation,  and  pledging  untiring 
efforts  to  protect  and  maintain  the  canals  of  the  state. 
The  Ohio  Boat  Company  was  then  formed  for  the 
purpose  of  increasing  the  transportation  facilities  of 
the  canals.  The  directors  then  elected  the  following- 
named  officers :  President,  J.  H.  Friend  of  West 
CarroUton;  vice-president,  J.  T.  McHugh  of  Cin- 
cinnati ;  secretary  and  general  manager,  H.  C.  Beck- 
with  of  Hamilton;  treasurer,  Major  George  B.  Cox 
of   Cincinnati.  H. 


Michigan. 

Detroit,  November  28. — President  E.  M.  Hopkins 
of  the  company  recently  organized  to  build  an  elec- 
tric railway  from  Grand  Rapids  to  Ionia  states  that 
he  will  soon  send  a  right-of-way  man  to  Lansing 
to  go  over  the  proposed  line  to  Jackson,  for  the 
construction  of  which  a  new  company  will  soon  be 
organized.  Mr.  Hopkins  says  he  has  acquired  the 
rights  of  the  Hawks-Angus  company  between  Jack- 
son and  Lansing,  including  the  privilege  to  use  the 
tracks   of  the  Lansing  street   railway  in  Lansing. 

The  Detroit,  Flint  and  Saginaw  Railroad  Company, 
capital  $1,000,000,  has  been  incorporated.  The  com- 
pany is  formed  for  the  purpose  of  building  an  elec- 
tric railway  from  Flint  to  Saginaw  and  from  Frank- 
enmuth  to  Vassar,  a  total  distance  of  45  miles.  It 
is  expected  to  have  the  12  miles  from  Saginaw  to 
Frankenmuth  finished  and  in   operation  by  January 

I  St. 

An  electric  line  from  Grand  Lake  to  Posen,  12 
miles,  to  connect  with  the  Detroit  and  Mackinac 
steam  road  is  part  of  a  project  of  a  company  which 
is  being  organized  to  open  marble  quarries  near 
Grand  Lake.  The  promoters  are  Philo  T.  Bates  and 
Dr.   E.   M.   Spaulding,   both  of  Ionia. 

Swart  Brothers,  proprietors  of  the  Cadillac  Hotel 
of  Detroit,  have  asked  the  council  committee  on 
streets  to  give  consent  to  an  elaborate  decoration  of 
their  hotel  with  electric  lights  to  cover  the  sidewalk 
on  Michigan  Avenue  and  Washington  Boulevard. 
The  idea  is  to  run  illuminated  steel  arches  from 
the  hotel  over  the  sidewalk  every  few  feet,  begin- 
ning at  Rowland  Street  and  continuing  around  the 
corner  of  Washington  Boulevard  to  the  Edison  il- 
luminating plant.  There  will  be  about  19  arches 
in  all,  each  20  feet  apart  on  Michigan  Avenue  and 
30  feet  apart  at  the  side  of  the  hotel.  The  cost 
will  be  about  $5,000,  and  there  will  be  about  1,000 
electric  lamps  used.  The  Fuller  Engine  Company 
will  be  the  contractor,  and  if  the  council  grants 
permission,  the   work   will  be   done  in  two   months. 

W. 


Information  from  Indiana. 

Indianapolis,  November  30. — The  officials  of  the 
Indianapolis  and  Cincinnati  Traction  Company  held  a 
meeting  in  this  city  on  the  27th  inst.  and  decided  to 
equip  the  line  with  double  tracks  and  the  third-rail 
system.  By  this  means  a  speed  of  50  miles  an  hour 
can  be  made  with  safety  and  comfort.  From  Indi- 
anapolis to  Cincinnati  in  three  hours  is  the  time 
which  the  officials  promise,  which  is  better  time 
than  the  steam  roads  are  now  making.  It  was  also 
decided  to  enlarge  the  power  house  under  construc- 
tion at  Rushville  sufticiently  to  give  room  for  an- 
other battery  of  boilers,  which  will  bring  the  total 
energy  available  up  to  4,000  horsepower.  This 
increase  is  made  necessary  by  reason  of  having  pur- 
chased the  Shelbyville  line. 

It  is  announced  that  the  Southern  Traction  Com- 
pany of  Indiana  has  purchased  the  Madison  Light 
and  Street  Railway  Company's  property,  and  that 
this  means  that  the  Madison  city  system  is  to  be 
made  the  central  hub  from  which  this  company 
will  build  lines  to  Hanover,  Louisville,  Indianapolis 
and    Cincinnati. 

Richmond  secures  another  road.  The  interurban 
line  built  by  the  Dayton  and  Western  connecting 
Richmond  and  New  Paris,  Ohio,  was  opened  for 
business  on  the  25th  inst.  The  first  car  carried  100 
invited  guests.  An  hourly  schedule  is  arranged  to 
be  carried  out. 

Vice-president  Davis  of  the  Indianapolis  Water 
Works  Company  regarding  the  question  of  electroly- 
sis declares  that  the  time  has  come  when  a  reckon- 
ing  of   a   gigantic    character   is   to  be   had   between 


electric  street-railway  companies  and  the  companies 
employing  buried-pipe  lines  for  various  purposes. 
Mr.  13avis  has  given  the  subject  of  electric  ravage 
of  pipes  considerable  attention  and  says  in  his  judg- 
ment the  remedy  is  to  break  up  the  electric  continu- 
ity of  the  piping  system  by  insulating  joints.  "A 
single  insulated  joint  would  stop  more  current  than 
any  amount  of  copper  laid  in  multiple  with  it,  and  a 
score  or  more  of  properly  distributed  insulating 
joints  would  reduce  the  current  in  a  pipe  line  more 
than  a  large  amount  of  copper  would  do,"  said  he. 

Mayor  Darrow  of  Laporte  vetoed  the  franchise 
granted  to  the  Northern  Traction  Company,  and  the 
council  thereupon  promptly  passed  the  ordinance 
over  his  veto.  The  company  then  made  the  $1,000 
deposit  with  the  city  treasurer  required  in  accepting 
the  franchise.  The  company  will  construct  a  line 
from  South  Bend  to  Hammond  via  Westville,  Val- 
paraiso and  Laporte. 

By  reason  of  the  court  dissolving  an  order  restrain- 
ing the  Dayton  and  Northern  Traction  Company 
from  crossing  the  Dayton  Union  steam  road,  near 
Union  City,  the  former  immediately,  put  in  the  cross- 
ing, and  Cincinnati  and  Indianapolis  are  now  con- 
nected by  trolley. 

The  city  of  (Iliarlestown  has  decided  to  build  and 
install  a  new  electric-light  plant  on  Main  Street,  near 
the  old  woolen-mill  site. 

The  Remey  Electric  Manufacturing  Company  of 
Anderson  has  increased  its  capital  stock  from  $10,000 
to  $50,000.  President  B.  P.  Remey  says  the  company 
will   install  some  new   machinery.  F. 


Among  the  Rockies. 

Salt  Lake  City,  Utah,  November  27. — A  com- 
pany has  been  organized  at  Virginia  City,  Mont., 
which  will  build  an  electric  railroad  connecting  Ruby 
Valley  with  Dillon  and  the  Oregon  Short  Line  Rail- 
road. The  company  also  proposes  to  operate  its  own 
power  plant,  which  will  be  erected  at  some  point 
on  the  route  of  the  proposed  line. 

An  electric  railway  from  Ketchum,  Idaho,  to  Stan- 
ley Basin,  a  distance  of  60  miles,  will  in  all  proba- 
bility be  built  in  the  near  future  by  the  Carbonate 
Hill  Mining  Company.  The  mining  company  will 
use  the  prOiposed  line  for  the  transportation  of  its 
ores  to  and  from  the  railroad. 

■The  Payette  (Idaho)  Povver  Company,  with  a 
capital  stock  of  $300,000,  has  filed  articles  of  incor- 
poration. The  power  plant  will  be  erected  a  short 
distance  from  Payette  on  the  Payette  River,  and 
the  power  will  be  used  for  lighting  in  Ontario, 
Weiser,  Payette  and  adjoining  towns  and  for  manu- 
facturing purposes.  The  proposed  electric  railroad 
between  Payette  and  Emmett  will  also  receive  power 
from   this   plant.  G. 


,    Northwestern  Notations. 

Minneapolis,  M'inn.,  November  27. — The  Oakes 
(N.  D.)  Lighting  and  Heating  Company  will  in- 
corporate with  a  capital  stock  of  $50,000.  The  new 
lighting  plant  will  be  rushed   to  completion. 

A  franchise  has  been  voted  to  an  electric-light 
company  at  Walnut,  Iowa. 

The  prospects  for  the  reorganization  of  the  Con- 
solidated Lake  Superior  Company  at  Sault  Ste.  Marie. 
Mich.,  are  at  present  very  bright,  as  $50,000  of  stock 
of  the  old  company  has  been  turned  in  to  the  com- 
mittee as  well  as  $35,000  worth  of  claims  by  the 
creditors. 

The  cold  weather  has  caused  a  suspension  of  work 
on  the  trolley  line  being  built  from  South  Sioux 
City  to  Homer,  Neb.,  by  the  Sioux  City,  Homer  and 
Southern  Railway  Company. 

New  machinery  has  just  been  installed  in  the 
municipal  electric-light  plant  at  Madison,  S.  D.,  at  a 
cost  of  $9,000. 

The  capacity  of  the  electric-light  plant  at  Aitkin, 
Minn.,  will  be  increased,  a  120-kiIowatt  generator 
being  installed,  and  also  a  new  engine. 

The  power  house  has  been  completed  at  Bagley, 
Minn.,  and  M.  J.  Kalb,  the  owner,  says  he  will  have 
the  plant  in  operation  by  Christmas. 

The  LaCrosse  (Wis.)  and  Northern  Railroad, 
which  has  been  organized  by  B.  F.  Edwards  of  La 
Crosse,  may  pass  through  Holland,  and  a  request  for 
bonds  has  been  made. 

The  Davenport  (Iowa)  and  Suburban  Company  is 
trying  to  make  arrangements  with  Muscatine  to  build 
a  line  to  that  city  from  Davenport. 

The  Midland  Railway  Construction  Company  of 
Dubuque,  Iowa,  has  incorporated  with  a  capital  stock 
of  $250,000.  H.  Keine  is  president  and  S.  B.  How- 
ard secretary. 

The  engineers  of  the  Iowa  City.  Davenport  and 
Muscatine  Interurban  Railway  Company  are  work- 
ing on  two  surveys  from  Davenport  to  Marshalltown, 
Iowa.  A  line  will  be  constructed  over  the  route 
which  appears  the  most  feasible.  R. 


On  the  Pacific  Slope. 

San  Francisco,  Cal.,  November  28. — The  Mt.  Whit- 
ney Power  Company,  with  headquarters  at  Visalia, 
Cal.,  which  operates  a  plant  on  the  Kaweah  River, 
supplying  Visalia  and  other  towns  with  electric  light 
and  power,  is  about  to  let  a  contract  for  two  three- 
phase  generators,  having  a  capacity  of  about  500 
kilowatts  each.  New  machines,  with  switchboards, 
etc.,  will  be  installed  under  the  direction  of  C.  H. 
Holley,   resident   engineer. 

The  M'onroe  Mill  Company  of  Monroe,  Wa.sh..  has 
ordered,   through   the   San   Francisco  agency  of   the 
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Stanley  Electrical  Manufacturing  Company,  a  35- 
kilowatt,  single-phase,  alternating  generator,  with 
complete  equipment.  The  generator  and  equipment 
will  be  used  for  suplying  light  to  the  town  of  Monroe. 

The  Grant's  Pass  New  Water,  Light  and  Power 
Company  of  Grant's  Pass,  Ore.,  has  placed  an  order 
with  the  San  Francisco  agency  of  the  Stanley  Elec- 
trical M'anufacturing  Company,  for  a  i35-kilo\vatt 
Stanley  two-phase  generator,  complete,  with  exciter 
and  switchboard.  This  will  replace  a  60-kilowatt 
machine. 

The  city  authorities  of  Alameda,  Cal.,  have  awarded 
the  Westinghouse  company  the  contract  for  arc 
lamps  and  arc-light  regulating  apparatus  for  the  mu- 
nicipal electric-lighting  system  for  which  bids  were 
received   recently.     The  contract  price  is  $4,567- 

Kilbourne,  Clark  &  Co.  of  Seattle  and  San  Fran- 
cisco expect  to  deliver  the  electrical  machinery  or- 
dered through  them  by  the  Monterey  Gas  and  Electric 
Company  of  iM'onterey,  Cal,  about  December  ist. 
The  apparatus  will  be  installed  in  the  company's 
present  plant  and  will  be  used  to  operate  its  electric 
railway.  It  includes  a  200-kiIowatt,  two-phase  gen- 
erator, and  a  iso-kilowatt,  motor-generator  set.  The 
National  Electric  Company  of  Milwaukee,  Wis.,  is 
the  manufacturer. 

The  tow^n  trustees  of  Bakersfield,  Cal.,  have  passed 
an  ordinance  providing  for  the  issuance  and  sale 
of  bonds  to  the  amount  of  $35,000  for  the  purpose 
of  equipping  the  fire  department  and  providing  an 
electric  fire-alarm  system.  A.  Lightner  is  the  city 
clerk. 

George  R.  Adams  has  secured  a  franchise  to  con- 
duct and  operate  an  electric  railroad  at  Paso  Robles. 
Cal. 

The  town  trustees  of  Santa  Clara,  Cal.,  have  de- 
cided to  install  an  electric  fire-alarm  system.  Presi- 
dent Druffel  of  the  Board  of  Trustees  has  been 
authorized  to  contract  for  the  system  at  a  cost  of 
about  $2,000. 

Herbert  Fleishhacker  of  the  American  River  Elec- 
tric Company  states  that  his  company  will  complete 
its  new  electric-light  and  power  system  to  Stockton, 
Cal.,  within  30  days.  He  reports  that  the  Stockton 
sub-station  is  completed  with  the  exception  of  the 
roof. 

The  Standard  Electric  Company  is  preparing  to 
increase  the  amount  of  electric  power  which  is  to 
be  sold  to  the  San  Francisco  Gas  and  Electric  Com- 
pany. About  400  horsepower  is  now  available  at 
the  San  Francisco  sub-station  of  the  Standard  com- 
pany. The  Stockton  Gas  and  Electric  Company  of 
Stockton,  Cal.,  has  also  arranged  to  purchase  power 
from  the  Standard  company.  In  the  future  all  of 
the  electric  power  used  by  the  Stockton  company 
for  lighting  and  other  purposes  will  be  taken  from 
the  Standard  Electric  Company's  system.  The  Stock- 
ton company  has  just  been  awarded  the  street-light- 
ing contract  in  Stockton  at  $3.79  per  arc  light. 

N.  P.  Crume  of  the  Brownsville  Flouring  Mills, 
Brownsville,  Ore.,  has  secured  a  franchise  for  an 
electric-lighting  s^'stem  in  Brownsville  and  has  be- 
gun preliminary  work. 

Preparations  for  winter  have  now  been  completed 
for  the  "Valley  Counties  system  of  the  California  Gas 
and  Electric  Corporation.  While  much  of  the  outside 
work  will  be  suspended  during  the  winter,  a  con- 
siderable force  will  be  employed  on  the  French  Creek 
power  plant.  The  Nimshew  power  plant,  which  is 
now  in  successful  operation,  will  have  an  additional 
generator  installed  next  year.  The  name  of  this 
plant  is  to  be  changed  to  the  Desabla,  after  E.  J. 
de  Sabla,  an   official   of  the  corporation. 

J.  C.  Bull,  Jr.,  has  been  awarded  a  franchise  for 
an  electric  railway  on  D  Street,  Eureka,  Cal.,  on 
his  bid  of  $5,000  and  3V2  per  cent,  of  the  gross  pro- 
ceeds of  the  road.  J.  N.  Lentell  has  transferred 
his  water  rights  on  the  Klamath  River  to  Mr.  Bull 
and  George  Henderson,  who  are  preparing  to  estab- 
lish a  power  plant  on  the  Klamath  River,  from 
which  point  power  will  be  transmitted  to  Eureka 
for  the  use  of  the  Humbolt  Transit  Company. 

The  Sierra  Nevada  Water  and  Power  Company, 
with  headquarters  at  Angels  Camp,  Cal.,  has  ap- 
propriated 20.C00  inches  of  water  in  the  South  Fork 
of  the  Mokelumne   River. 

The  Petaluma  and  Santa  Rosa  Electric  Railway 
Company,  Santa  Rosa,  Cal.,  has  announced  its  in- 
tention of  erecting  a  power  plant,  at  a  cost  of  $100.- 
000,  to  supply  power  for  operating  the  company's 
electric  car  line. 

Gibbons  &  Mulkey  are  preparing  to  erect  an  elec- 
tric-light plant  on  Pine  Creek,  near  Alturas,  Cal. 

James  La  Favre  of  Medical  Lake,  Wash.,  and 
others  have  secured  an  option  on  the  old  Seattle, 
Lake  Shore  and  Eastern  right-of-way,  running  be- 
tween Spokane  and  Medical  Lake,  with  the  intention 
of  building  an  electric  suburban  line  in  (he  near 
future.  A. 


PERSONAL. 


the  Technical  College  at  Pittsburg  in  October.  It 
is  to  be  hoped  that  he  will  find  it  agreeable  to  make 
other  public  appearances  in  this  country,  which  he 
has  not  visited  for  more  than  30  years. 

It  is  announced  that  Miss  Edith  Ayrton,  daughter 
of  Professor  W.  E.  Ayrton,  past-president  of  the 
Institution  of  Electrical  Engineers,  has  been  married 
to  Israel  Zangwill,  the  noted  Jewish  author. 

Edward  O'Hara,  at  one  time  a  motorman,  and  for 
several  years  dispatcher  for  the  Lorain  (Ohio) 
Street  Railway  Company,  has  been  appointed  general 
manager  of  the  company,  succeeding  T.  C.  Cherry, 
who  resigned  to  assume  the  management  of  the 
Saginaw  Vallev  Traction  Company  at  Saginaw  City, 
Mich. 

Henry  Smith,  said  to  be  the  originator  of  the 
New  York  elevated  railroads,  is  dead  at  the  Michi- 
gan Insane  Asylum.  He  was  75  years  old  and  had 
been  a  patient  at  the  institution  for  37  years.  Among 
his  eft'ects  was  found  a  crumpled  certificate,  which 
showed  that  the  bearer  was  the  inventor  of  the  "New 
York   suspended   railroad." 

Charles  H.  Smith,  who  has  just  been  elected  presi- 
dent of  the  Central  Association  of  Science  and  Math- 
ematics Teachers,  plans  to  make  the  association  a 
national  organization.  M'r.  Smith  has  for  14  years 
been  head  of  the  department  of  physics  of  the  Hyde 
Park  (Chicago)  High  School,  and  is  a  writer  of 
some  note  on  his  specialty. 

Colonel  James  H.  Bailey,  who  for  20  years  has 
been  associated  in  a  proprietary  capacity  with  the 
Railroad  Gazette  of  New  York,  has  given  up  active 
work  to  enjoy  life,  as  he  expresses  it.  Colonel 
Bailey  has  a  large  circle  of  friends  among  influential 
men.  He  served  nearly  four  years  in  the  Civil  War, 
making   a   good  record  as  an  officer. 

W.  McLea  Walbank  of  Montreal,  who  has  been 
elected  first  vice-president  and  chief  engineer  ot 
the  Montreal  'Light,  Power  and  Heat  Company, 
was  entertained  at  dinner  at  the  St.  James  Club  in 
Montreal  a  few  evenings  ago  and  presented  a  silver 
tea  service  as  a  mark  of  appreciation  of  his  services 
in  connection  with  the  Lachine  Rapids  Hydraulic 
and  Land  Company. 

L.  E.  Sperry,  who  was  a  foreign  representative 
of  the  Western  Electric  Company  for  several  years, 
with  headquarters  in  Japan,  has  assumed  the  man- 
agement of  the  California  Electrical  Works,  which 
is  the  Pacific  agency  of  the  Western  Electric  Com- 
pany. Mr.  Salt,  the  former  manager,  has  gone  to 
New  York,  where  he  will  hereafter  be  connected 
with  the  Western  Electric  office  in  that  city. 

H.  P.  Dwight,  who  recently  retired  from  the  man- 
agement of  the  Great  Northwestern  Telegraph  Com- 
pany, has  had  a  remarkably  long  and  successful 
career.  He  began  his  connection  with  the  Canadian 
telegraph  system  as  an  operator  at  Kingston,  then 
one  of  the  12  points  where  telegraph  offices  were 
maintained  in  Canada.  Now,  after  56  years  of  serv- 
ice, he  retires  in  his  75th  year  to  a  rest  that  a  host 
of  friends  hope  will  be  as  long  as  it  is  well  deserved. 

Frank  G.  Bolles  is  the  new  business  manager  of 
Cassier's  Magazine  and  the  Electrical  Age.  the  latter 
having  been  purchased  recently  by  Louis  Gassier. 
Mr.  Bolles  has  a  wide  acquaintance  in  the  electrical 
field,  and  the  good  wishes  of  his  friends  will  follow 
him  in  his  new  connection.  He  was  connected  with 
the  publishing  department  of  the  Westinghouse  com- 
panies several  years  ago,  but  served  more  recently 
as  manager  of  the  advance  department  of  the  Bul- 
lock Electric  M'anufacturing  Company. 


The  directors  of  the  Halifax  Electric  Tramway 
Company  have  appointed  Assistant  Superintendent 
James  Crosby  to  be  manager,  succeeding  F.  A.  Hunt- 
ress, who  went  to  Worcester,  Mass. 

J.  R.  Kimball,  contract  agent  of  the  Evanston  fill.) 
Heating  Company,  has  resigned  his  position  with 
that  company  and  take  up  new  duties  with  the  Qii- 
cago  office  of  the  W^alker  Electric  Company. 

Mr.  John  Morlev  is  to  visit  the  United  States  next 
vcar,  coming  to  deliver  an  address  at  the  opening  of 


ELECTRIC  LIGHTING. 

J.  C.  Odell  has  been  granted  a  franchise  for  an 
electric-light   system   at   Newport,   Wash. 

G.  A.  Moody  has  applied  for  a  franchise  to  install 
an  electric-light  plant  at  Jefferson  City,  Tenn. 

The  city  of  Labelle,  Mo.,  has  voted  to  issue  bonds 
for  the  installation   of  an   electric-light  plant. 

The  city  of  Belleville,  III.,  is  collecting  data  and 
figures,  with  a  view  to  establishing  a  municipal  elec- 
tric-light plant.  The  city  is  now  lighted  by  the  Belle- 
ville Gas  and  Electric  Company. 

The  Union  Water,  Light  and  Traction  Company 
of  Jerseyville,  111.,  organized  by  Owen  Ford,  J.  M'. 
Gore  and  E.  V.  Beekman,  has  been  incorporated 
with  a  capital  of  $50,000.  It  is  proposed  to  operate 
power,  light,  heat,  water  and  railway  plants. 

The  Merchants'  Electric  Light  Company  of  York, 
Pa.,  is  extending  its  system.  When  the  work  of 
placing  additional  poles  and  stringing  additional 
cables  is  completed  the  company's  wires  will  reach 
all  the  suburbs  of  the  city.  About  10  miles  of  wire 
will  be  strung. 

A  company  has  been  formed  with  a  starting  cap- 
ital of  $10,000  for  the  purpose  of  furnishing  li.ght. 
heat  and  power  to  the  two  blocks  bounded  by  On- 
tario and  Prospect  Streets,  and  Euclid  Avenue  and 
Hickory  Alley,  in  Cleveland.  The  name  of  the  cor- 
poration is  the  Central  Heat,  Light  and  Power  Com- 
pany and  the  incorporators  are  H.  W.  Jones.  G.  G. 
Whitcomb,  H.  H.  Johnson,  G.  H.  Kelley  and  F.  E. 
Williams. 


ELECTRIC  RAILWAYS. 

The  $500,000  suit  of  the  LIudson  River  Water 
Power  Company  against  the  Union  Traction  Com- 
pany of  Albany  is  said  by  President  Ashley  of  the 
former  company  to  be  a  friendly  action  to  determine 
the  legal  status  of  the  two  corporations,  between 
whicl;   the  most   amicable   relations   exist. 

•  Richard  D.  Parrott  of  Atlantic  City,.  N.  J.,  has 
been  appointed  receiver  for  the  Brighton  Transporta- 
tion Company.  The  application  is  said  to  be  the 
preliminary  step  to  the  foreclosure  of  a  $50,000  first 
and  $25,000  second-mortgage  bond  issue.  The  com- 
pany owns  an  electric-trolley  line  traversing  Brigan- 
tine  Island,  and  connects  with  Atlantic  City. 

The  four  men  who  robbed  the  Chicago  City  Rail- 
way Company's  car  barns  at  the  corner  of  State  and 
Sixty-first  Streets  on  the  night  of  August  30th  last, 
killing  Francis  W.  Stewart  and  James  B.  Johnson 
and  securing  $2,250,  have  been  arrested  and  have 
confessed  to  the  crime.    All  four  are  young  men. 

The  Northwestern  Gas  and  Electric  Company  of 
Walla  Walla,  Wash.,  has  under  contemplation  the 
building  of  an  electric  street-railway  system  in  thai 
city.  President  Isaac  Anderson  of  the  company  is 
now  in  the  East  pushing  the  project.  An  electric 
power  pl?nt  will  be  built  by  the  company  on  the 
AValla  Walla  River. 

It  is  reported  that  a  strike  involving  2,500  out 
of  the  2,700  street-car  men  employed  by  the  Pitts- 
burg Railways  Company  in  Pittsburg  may  be  called. 
The  men  are  members  of  the  Amalgamated  Asso- 
ciation of  Street  and  Electric  Railway  Employes,  and 
President  Mahon,  who  has  just  concluded  his  ac- 
tivity in  Chicago,  is  expected  to  take  charge  of  the 
Pittsburg  employes'  interests. 

St.  Louis  capitalists  have  been  granted  a  franchise 
for  a  street  railway  in  Memphis.  Tenn.  The  new 
concern  will  be  known  as  the  City  Street  Railway 
Company,  and  Corwin  H.  Spencer,  vice-president  of 
the  World's  Fair  Company,  J.  G.  McCannon  and 
L.  G.  McNair  are  among  the  backers.  The  company 
is  given  until  January  ist  to  accept  the  terms  and 
deposit  the  $50,000  guarantee. 

"The  Northwestern  Elevated  Railway  Company, 
Chicago,  intends  to  build  a  line  west  from  Sheridan 
station,  thus  tapping  the  Clark  Street  and  Southport 
Avenue  surface  lines  and  competing  with  the  North- 
western steam  railroad.  This  would  give  a  good 
hold  on  the  Ravenswood,  Bowmanville  and  Cragin 
traffic.  Property  owners  along  Irving  Park  Boule- 
vard are  fighting  the  proposed  extension  along  that 
thoroughfare  and  threatened  to  carry  the  matter  into 
the  courts.  The  company  is  now  negotiating  with 
the  North  Shore  electric  line  for  a  connection  through 
to  Evanston,  Wilmette.  Waukcgan  and  Kenosha, 
over  a  route  through  the  western  edge  of  Evanston 
and  Wilmette,  connecting  with  the  elevated  at  the 
proposed   Western   Avenue  terminal. 


SOCIETIES  AND  SCHOOLS. 

W.  E.  Goldsborough,  P.  E.  Fansler,  Cloyd  Mar- 
shall, F.  Schwedtman,  H.  H.  Humphrey,  J.  F.  Porter 
of  Alton,  III,  W.  A.  Layman  and  others  have  prom- 
ised to  read  papers  before  the  St.  Louis  branch  of 
the  American  Institute  of  Electrical  Engineers  during 
the  coming  year. 

The  annual  meeting  of  the  Kansas  Gas,  Water 
and  Electric  Light  Association  was  held  in  Topeka 
on  November  19th  and  20th  at  the  National  Hotel. 
Over  30  companies  from  various  parts  of  the  state 
were  represented.  A  visit  was  made  to  the  plants 
situated  in  Topeka.  Jessie  M.  Shaw  of  the  Topeka 
Water  Company  is  president  of  the  association,  and 
C.   C.  Sterritt  of  Kansas  City  is  secretary. 

What  might  have  been  a  serious  accident  occurred 
in  one  of  the  laboratories  of  the  University  of  Mich- 
igan. A  large  engine  which  had  been  installed  to 
help  run  the  electric-lighting  plant  broke  its  cross- 
head  at  a  time  when  several  students  were  making 
an  efficiency  test  upon  it.  The  force  of  the  blow  was 
so  great  that  it  completely  smashed  the  cylinder  head, 
which  was  hurled  against  the  opposite  wall.  No 
one  was  hurt,  which  is  remarkable,  since  the  stu- 
dents, in  taking  two-minute  readings  of  the  gauge, 
were  compelled  to  stand  directly  in  front  of  the  cyl- 
iu'ier  head. 

The  first  year  of  the  existence  of  the  American 
Railway  Mechanical  and  Electrical  Association  is 
practically  over,  and  it  has  been  successful  and  en- 
couraging in  every  respect.  The  executive  commit- 
tee will  meet  in  Cleveland  on  December  7th  to  make 
picliminary  arrangements  for  the  coming  year,  and 
will  appreciate  any  suggestions  that  may  be  ofifered. 
To  increase  membership  a  pamphlet  is  being  pre- 
pared at  the  present  time  which  will  be  sent  to  gen- 
eral managers,  master  mechanics,  chief  engineers  and 
electricians  of  electric  roads  throughout  the  country. 
Those  interested  are  urged  to  render  all  assistance 
possible  to  the  executive  committee.  President  E. 
W.  Olds  of  Milwaukee  and  Secretary  Walter  Mower 
of  Detroit. 

The  National  Electric  Light  Association  has  had 
so  many  requests  from  non-members  for  the  report 
of  the  Chicago  meeting,  now  in  press,  that,  owing  to 
the  distribution  having  been  unavoidably  delayed 
until  the  yeat^  is  nearly  ended,  it  has  been  decided 
to  present  a  copy  of  this  book  to  all  companies 
making  application  for  membership  for  the  year  1904, 
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provided  their  applications  are  received  before  the 
Olid  of  this  year.  A  number  of  applications  have 
already  been  received  on  this  basis,  and  there  is 
every  indication  of  a  large  increase  in  membership 
within  tlie  month  remaining.  A  copy  of  the  recent 
report  of  rates  for  lighting  and  power  will  also  be 
sent  new  members.  It  is  suggested  that  companies 
intending  to  join  make  early  application,  as  both 
editions  are  necessarily  limited,  and  likely  to  be  soon 
e.xhausted. 


POWER  TRANSMISSION. 

The  contract  for  the  power  plant  for  Ellensburg, 
Wash.,  has  been  let  to  M'cKivor  &  Daniels  of  North 
Yakima,  Wash.  The  plant  will  cost  $20,000  and  will 
generate  600  horsepower. 

Aluminum  is  being  substituted  for  copper  in 
changing  the  wiring  on  the  transmission  line  of  the 
Cataract  Power,  Light  and  Traction  Company  of 
Hamilton,  Ont.  The  line  is  from  DeCew  Falls  to 
Hamilton,  a  distance  of  35  miles,  and  it  is  said  that 
double  the  power  may  be  transmitted  over  the  new 
line. 

The  Chippewa  River,  between  Chippewa  Falls  and 
Flambeau,  Wis.,  has  a  total  fall  of  243  feet  in  a 
distance  of  42  miles.  F.  T.  Fitch  of  the  United- 
States  Geological  Survey  has  made  a  complete  map 
of  this  section  of  the  river,  showing  all  the  islands, 
rapids,  and  falls,  noting  at  the  same  time  the  exact 
height  of  the  water  at  the  top  and  the  bottom  of 
each  fall.  At  Chippewa  Falls  there  is  7,000  available 
horsepower,  of  which  only  one-third  is  at  present 
used.  At  other  points  along  the  river  other  devel- 
opments might  be  made  aggregating  many  thousand 
more. 


PUBLICATIONS. 


The  Philadelphia  Bourse  has  issued  a  neat  tear-off 
calendar,  each  sheet  covering  a  week,  and  containing 
opposite  each  date  ample  blank  space  for  memoranda. 
The  calendar  is  arranged  so  that  it  may  be  hung  up 
on  a  wall  or  used  on  a  desk. 

The  Pittsburg  Transformer  Company  is  sending 
out  a  neat  calendar  for  the  month  of  December ; 
also  a  folder  illustrating  and  describing  its  fluted 
power  transformer,  ranging  in  size  from  30  to  75 
kilowatts.  These  transformers  are  made  for  volt- 
ages of  2,000   to   10,000. 

The  F.  Bissell  Company  of  Toledo,  Ohio,  is  selling 
starting  rheostats,  speed  controllers,  drum  controllers 
and  similar  apparatus.  In  Bulletin  No.  26  is  listed 
a  great  variety  of  these  devices,  including  C.  &  H., 
Ward  Leonard  and  Wirt  apparatus.  The  bulletin  is 
well  illustrated  and  contains  tables  of  resistances, 
maximum  current  voltages  and  watts  dissipated  by 
the  different  types. 

JVTotor-driven  milling  machines  and  milling  cut- 
ters are  described  in  a  substantial-appearing  catalogue 
issued  by  the  Hess  Machine  Company  of  Philadel- 
phia, Pa.  These  machines  are  compact  in  form  and 
of  solid  construction  and  are  well  represented  by 
clear,  full-page  illustrations.  The  machines  are  made 
in  sizes  as  large  as  42-inch  cut,  and  are  said  to  not 
have  the  annoying  habit  of  '"hogging  in"  when  chang- 
ing from  a  wide  to  a  narrow  cut  at  full  rates  of  speed. 

The  second  edition  of  Catalogue  No.  115,  the  con- 
densed general  catalogue  of  the  B.  F.  Sturtevant 
Company,  Jamaica  Plain,  Mass.,  has  gone  to  press 
and  will  soon  be  ready  for  distribution.  A  few 
pages  in  this  revised  edition  have  been  devoted  to 
factory  and  industrial-railway  equipments,  a  new  de- 
parture of  this  enterprising  concern.  The  outgrowth 
(jf  the  success  attained  in  equipping  the  new  plant 
at  Hyde  Park,  Mass.,  was  the  manufacture  of  this 
new  line  of  products. 

Attractive  in  design  and  exceedingly  well  illus- 
trated with  drawings  and  full-page  pictures  of  instal- 
lations of  coal-washing  machinery,  the  new  cata- 
logue of  the  Jeflrey  Manufacturing  Company,  Co- 
lumbus, Ohio,  will  be  found  an  interesting  one  to 
read.  It  gives  besides  a  good  insight  into  the 
methods  and  processes  used  in  a  coal-washing  plant, 
which  are  not  very  generally  understood.  The  coal 
is  first  handled  by  an  elaborate  system  of  elevators 
and  conveyors  and  is  discharged  into  the  v/asher, 
where  it  sinks  and  meets  an  upward  flow  of  water 
upon  the  surface  of  which  float  such  impurities  as 
sulphur,  slate  and  bone  coal.  The  treatment  of  the 
sludge  and  the  collecting  of  the  very  fine  coal  and 
many  other  things  of  interest  are  described  in  the 
catalogue,  which  will  be  found  to  repay  careful 
readin.g. 


TELEGRAPH. 


rift  in  the  reef  admits  vessels  of  18  feet  draught 
into  a  deep  and  safe  harbor.  There  it  was  that  the 
Wandering  Minstrel  was  wrecked  in  1887.  Captain 
Walker,  his  wife  and  crew  lived  for  14  months  on 
the  islands,  subsisting  on  fish  and  the  eggs  of  sea 
birds,   until   they   were  rescued." 

Judgment  was  given  in  the  Second  District  Court 
at  Newark,  N.  J.,  against  the  Western  Union  Tele- 
graph Company  in  favor  of  Bartley  S.  Warner,  who 
asserted  that,  owing  to  delay  in  delivering  a  telegram 
sent  to  him  at  Cape  May  by  his  wife  at  Newark,  he 
was  compelled  to  engage  a  special  train  to  reach 
the  bedside  of  his  sick  child.  The  train  cost  him 
$118.50.  The  company  asserted  that  it  had  used  due 
diligence  in  forwarding  the  telegram,  but  that,  as 
the  Cape  May  office  was  closed  for  the  night  when 
efforts  were  made  to  transmit  it  to  that  point,  the 
delay  in  its  transmission  till  the  following  morning 
was   unavoidable. 


The  Midway  Islands  have  been  placed  under  the 
jurisdiction  of  the  Navy  Department,  and  Lieutenant 
Commander  1-Iugh  Rodman,  U.  S.  N.,  has  been  ap- 
pointed governor.  This  information  is  contained 
in  an  article  on  "The  Mid-Pacific  Cable,"  by  John 
Cioldhairaner,  in  Four-Track  News  for  December. 
In  addition  the  article  says :  "As  cable  stations  the 
Midway  Islands  and  Guam  have  a  unique  interest 
for  the  people  of  the  United  States.  The  former 
are  two  small  islands  situated  half  way  between  the 
California  and  China  coasts.  They  are  surrounded 
by  a  coral  reef  about  18  miles  in  circumference, 
which  protects   the  islands   from   the  high   seas.     A 


SPACE    TELEGRAPHY. 

The  De  Forest  Wireless  Telegraph  Company  is 
about  to  build  a  space-telegraph  station  on  Curtis 
Bay,  near  Baltimore,  Md.  Another  similar  station, 
it  is  reported,  will  be  established  at  Cape  Henry  on 
the  Virginia  coast. 

The  space-telegraph  station  at  the  Charlestown 
navy  yard  has  been  completed.  The  first  message 
came  from  the  United  States  ship  Topeka  (Captain 
Wilner),  when  the  ship  was  out  in  Massachusetts 
Bay.  After  the  first  message  several  others  were 
exchanged  between  the  Topeka  and  the  yard  station, 
while  the  ship  was  coming  up  the  bay  and  harbor, 
and  at  the  conclusion  of  the  tests  the  station  was 
pronounced  ready  for  use. 


MISCELLANEOUS. 

Francis  J.  McCarthy,  a  15-year-old  boy  of  San 
Francisco,  is  said  to  have  invented  a  system  of 
space  telephoning  which  he  has  already  tested  and 
found  practicable  for  sending  messages  four  miles. 
He  first  began  developing  a  wireless  telephone  in 
his  own  house  and  then  he  constructed  a  30-foot 
pole  on  the  top  of  his  home  and  by  the  aid  of  another 
pole  four  miles  away  he  set  up  communication,  it  is 
said. 

A  centrifugal  pump  of  novel  design  and  unprece- 
dented capabilities  will  be  exhibited  at  the  St.  Louis 
Exposition  by  Plenry  R.  Worthington  of  New  York 
city.  That  this  pump  marks  a  distinct  departure 
from  the  usual  centrifugal  practice  will  be  appre- 
ciated when  it  is  stated  that  it  will  be  capable  of  de- 
livering about  500  gallons  of  water  a  minute  against 
a  head  of  250  pounds  per  square  inch,  and  with  high 
efficiency.  This  pump  is  of  the  type  known  as  the 
multi-stage,  turbine  centrifugal  and  differs  in  a  great 
many  respects  from  the  centrifugal  pumps  with 
which  engineers  have  been  familiar. 

An  indication  of  the  large  amount  of  river  and 
harbor  improvement  work  now  under  way  or  con- 
templated by  the  United  States  government  is  given 
by  the  fact  that  at  present  10  suction  dredges  are 
being  built,  two  of  which  will  be  sent  to  the  Great 
Lakes,  two  to  New  York  Harbor,  two  to  the  Mis- 
sissippi River,  two  to  Charleston,  S.  C,  one  to 
Galveston,  and  one  to  Savannah,  Ga.  These 
dredges  are  said  to  be  the  largest  in  ca- 
pacity ever  built,  and  their  operation  is  interesting. 
A  long  flexible  tube  12  to  15  inches  in  diameter 
drops  down  from  the  side  of  the  vessel  20  to  30 
feet  or  more  to  the  bottom  of  the  river  or  harbor 
upon  which  the  dredging  operation  is  being  per- 
formed. The  upper  end  of  this  tube  is  connected 
to  a  centrifugal  pump  revolving  at  several  hundred 
revoKuions  per  minute  and  capable  of  handling 
many  hundred  of  tons  of  water  an  hour.  The 
lower  end  of  the  tube  is  manipulated  from  the  vessel 
against  the  sandbars  and  mud  banks,  and  as  the 
water  is  sucked  upward  by  the  centrifugal  pumps 
a  very  large  proportion  of  sand  and  mud  goes  with 
it.  The  centrifugal  pumps  discharge  this  w'ater  with 
its  suspended  material  into  the  tanks  on"  board  the 
vessel  or  into  scows,  where  the  heavy  matter  quickly 
settles  to  the  bottom,  the  water  flowing  back  into 
the  sea. 


TRADE  NEWS. 


The  Electric  Block  Signal  and  Semaphore  Com- 
pany of  Jersey  Citv,  N.  J.,  has  recentiv  been  formed 
by  H.  W.  Robert,  M.  M'.  Kenzey  and  William  Hoff- 
man. The  company  is  incorporated  with  a  capital 
of  $250,000. 

The  main  office  of  the  American  Conduit  Manu- 
facturing Company  has  been  removed  from  Kensing- 
ton to  Pittsburg,  Pa.  Better  facilities  for  business 
are  there  obtained,  and  the  company  will  be  able  to 
offer  even  better  service  to  patrons  than  in  the  past. 

Air  American  elevator  company  has  concluded 
negotiations  with  the  Yerkes-Speyer  syndicate  for 
furnishing  60  electric  elevators  for  the  Baker  Street 
and  Waterloo  division  of  the  London  Underground 
railway,  now  in  process  of  construction  by  this 
syndicate. 

Among  the  recent  visitors  to  Chicago  was  Robert 
L.  M'cOuat  of  Indianapolis.  M,'r.  M'cOuat  reports 
an  excellent  electrical  trade  in  his  vicinity.  Inci- 
dentally, it  may  be  mentioned  that  Mr.  Mc'Ouat,  in 


addition  to  the  electrical  supply  business,  has  re- 
cently become  interested  in  another  line  with  several 
other  capitalists.  He  has  entered  the  coal-mining 
business  under  the  name  of  the  National  Coal  and 
Oil  Company.  This  organization  mines  and  ships 
western  Kentucky  coal.  Mr.  McOuat  reports  the 
coal    business   as   very   satisfactory. 

Shop  No.  2  of  the  Bullock  Electric  Manufacturing 
Company's  plant  at  Cincinnati,  containing  punch 
presses,  annealing  ovens  and  forges,  was  partially 
destroyed  by  fire  on  Thursday  evening,  November 
26lh.  The  loss  is  fully  covered  by  insurance,  and 
the  tools  are  not  seriously  damaged.  Already  tem- 
porary sheds  have  been  erected  over  the  tools  and 
there  will  be  no  delay  in  the  completion  of  orders 
on  hand,  or  those  that  may  be  received.  The  re- 
construction of  the  shop  on  a  larger  scale  than  that 
originally  planned  will  be  begun  at  once. 

The  electrical  trade  of  the  West,  and  particularly 
purchasers  of  P.  &  S.  porcelain  goods,  will  be  in- 
terested to  know  that  John  W.  Brooks,  who  has 
for  so  long  been  sales  agent  in  Chicago  for  that 
company,  has  been  appointed  sales  manager  of  Pass 
&  Seymour  (incorporated),  with  headquarters  at 
Solvay,  N.  Y.,  which  is  a  suburb  of  Syracuse.  Mr. 
Brooks  came  to  Chicago  about  six  years  ago  and  not 
long  afterward  established  a  connection  with  Pass 
&  Seymour — a  connection  which  has  lasted  without 
interruption  until  his  recent  promotion.  Mr.  Brook; 
has  handled  most  successfully  territory  covering 
about  18  states  for  Pass  &  Seymour,  but  now  he 
will,  of  course,  have  charge  of  the  company's  selling 
agencies  throughout  the  United  States.  Mr.  Brooks 
has  made  an  excellent  name  for  himself  in  the  West. 
Previous  to  his  arrival  in  Chicago  he  was  treasurer 
of  the  Brooks-Follis  Electric  Corporation  of  San 
Francisco.  Mr.  Brooks'  appointment  is  largely  due 
to  the  necessity  of  having  a  man  of  responsibility 
to  relieve  General  Manager  B.  E.  Salisbury  of  some  of 
the  heavy  burden  of  the  management  of  the  details 
of  the  sales  department.  Mr.  Salisbury  has  appointed 
Julian  S.  Jackson,  who  has  for  so  long  been  con- 
nected with  the  sales  department  of  the  Western 
Electric  Company,  successor  to  Mr.  Brooks  as  sales 
agent  in  charge  of  the  Chicago  office.  Incidentally, 
it  may  be  said  that  Mr.  Jackson  has  been  13  years 
in  the  employment  of  the  latter  company  and  brings 
with  him  an  experience  that  will  without  doubt 
redound  to  the  credit  of  Pass  &  Seymour. 


BUSINESS. 


The  Electric  Appliance  Company  is  advertising  its 
Zenith  lamps  for  the  Christmas  trade  and  reports 
that  it  has  a  big  Chicago  stock,  so  that  prompt  ship- 
ments are  possible. 

The  Pittsburg  Sewer  Pipe  and  Conduit  Company 
of  Pittsburg,  Kan.,  is  manufacturing  a  line  of  vitri- 
fied-clay  conduit  as  well  as  sewer  pipe,  glazed  coping, 
etc.  The  conduits  are  single  and  multiple  duct  from 
one  to  six  inches  in  diameter. 

The  Central  Electric  Company,  Chicago,  reports 
an  exceptionally  good  business  in  Nernst  lamps  and 
Westinghouse  wattmeters  during  the  last  few  weeks. 
The  company  is  carrying  a  large  assortment  of  both 
of  these  lines  in  Chicago  stock  and  is  therefore  in 
a  position  to  assure  its  customers  prompt  shipment. 

The  Gould  Storage  Battery  Company  of  New 
York  was  lately  awarded  a  contract  by  the  New 
York,  New  Haven,  and  Hartford  Railroad  Com- 
pany for  two  plants  of  55  cells  each,  to  be  used  for 
lighting  the  stations  at  Bristol  and  New  Britain, 
Conn.  It  has  also  contracted  to  install  a  plant,  with 
an  aggregate  capacity  of  320,000  ampere  hours  for 
the  Narragansett  Electric  Lighting  Company  of 
Providence,  R.  I. 

G.  M.  Gest,  the  well-known  subway-conduit  con- 
tractor of  New  York,  B'oston  and  Cincinnati,  was 
aw-arded  the  contract  for  the  installation  of  a  com- 
plete conduit  system  by  the  Manchester  Electric  Com- 
pany of  Manchester,  Mass.  The  fact  that  so  large 
a  system  is  being  installed,  requiring  nearly  a 
quarter  of  a  million  feet  of  conduit  and  covering 
15  miles  of  streets,  in  what  one  might  call  a  country 
residential  place,  makes  the  contract  an  unusual  one. 

Francis  Granger,  26  Cortlandt  Street,  New  York 
city,  eastern  manager  for  the  Sterling  Electrical 
Manufacturing  Company,  Warren,  Ohio,  manufac- 
tivrer  of  the  "Sterling  Special"  incandescent  lamp, 
is  distributing  among  his  friends  and  customers  an 
attractive  and  useful  souvenir  in  the  form  of  a  cel- 
luloid tape  measure  of  the  spring  type.  It  is  said 
for  the  "Sterling  Special"  lamp  that  it  gives  full 
rated  candlepower  at  all  light-giving  points  of  the 
bulb  and  averages  16  candlepower. 

Vice-president  and  Treasurer  Louis  T.  Nolker  of 
the  Commercial  Electrical  Supply  Company,  St. 
Louis,  has  become  interested  in  a  new  credit-report 
business  in  St.  Louis  under  the  title  of  the  Engel 
&  Foote  M'ercantile  Agency  Company.  This  institu- 
tion, wdiich  has  an  office  at  218  Granite  Block, 
St.  Louis,  publishes  the  St.  Louis  Credit  Rating  Di- 
rectory and  will  do  a  general  report  business,  cover- 
ing St.  Louis  firms  and  individuals.  It  will  also 
carry  on  a  general  collection  business  throughout 
tile  Lhiited  States  and  also  make  insurance  inspec- 
tions. Mr.  Nolker,  who  takes  the  vice-presidency  of 
the  new  company,  is  well  known  and  liked  in  St. 
Louis   financial  circles. 
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ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


744.706.  Block-signaling  System  and  Apparatus 
Therefor.  James  E,  Allison,  St.  Louis,  Mo.,  as- 
signor to  himself  and  George  M'.  Seeley,  St. 
Louis,   Mo.    Application   filed   August   30,    1902. 

A  spindle,  a  signal  carried  by  it,  two  magnets,  a  flex- 
ible driving  member  about  the  spindle  and  having  its 
opposite  ends  connected  to  the  arraaturt-s  of  the  respective 
magnets,  whereby  the  spindle  can  be  oppositely  oscillated 
by  the  respective  magnets  are  the  main  features.  A  third 
magnet  has  its  armature  so  connected  to  a  locking  mem- 
ber that  when  it  is  energized  the  locking  member  is 
moved  from  locking  position,  and  connection  between  the 
third  magnet  and  the  two  tirst-mentioncd  magnets  is  made. 

744.707.  Static  Electrical  Machine.  Thomas  Archer, 
Woodside,  N.  Y.  Application  filed  June  23, 
1903. 

D:sks  having  central  openings,  highly  polished  surfaces 
formed  upon  the  inner  surface  of  the  central  openings 
and  adapted  to  remove  all  imperfections  upon  the  surface, 
and  means  for  attaching  the  disks  to  the  shafts  of  the 
machine  gu  to  make  up  the  machine. 

744,716.  Signal  for  Railways.  \Yillis  C.  Bryant, 
Elizabeth,  N.  J.  Application  filed  March  i, 
1902. 

A  number  of  grounded  magnets  equaling  in  number 
the  blocks  or  sections  into  which  a  railway  is  divided 
are  each  provided  with  a  pivoted  armature.  Two  supple- 
mental wiies  run  parallel  with  the  main  conductor  wire 
in  each  of  the  blocks  or  sections,  one  of  the  supplemental 
wires  in  each  block  or  section  being  in  connection  with 
the  corresponding  magnet  and  the  other  with  the  armature 
of  another  magnet.  The  locomotive  closes  the  circuit 
through  the  supplemental  wires  and  actuates  the  magnets 
which  in   lurn  operate   the   signals. 

744.-735-     Telephone    Exchange,     Charles    S.    Exley, 
Clarke   Countj',   Iowa.     Application  filed  August 
20,  1902. 
Several  independent  lines  have  sockets  at  the  exchange. 
A    signal    for   each   line   also    has   a    socket,    and   separate 
switch- cords  are  connected  with  the  lines,  being  provided 
with  plugs  arranged    to   engage  in  the   sockets  of  the  ex- 
change contact  and  of  the  signals.      (See  cut.) 

744,736.     Electric  Switch.     Charles  E.  Felt,  Pullman, 

111.,  assignor  to  the  Electric  Specialty  Company, 

Chicago,  111.     Application  filed  April  21,   1902. 

The   movable   contact   is  moved   into   engagement   by   a 

thumb   piece,    which    actuates   a   spring.     Catches    restrict 

the  motion  to  one  direction. 

744..739-     Electrically     Heated     Handle.     Robert     A. 
Fliess,  East  Orange,  N.  J.     Application  filed  Jan- 
uary 29,  1902. 
A  handle   for  steering  motor  vehicles  is  heated  in  cold 
weather   by    passing   current    through    a   resistance    inside 
the    handle. 

744,743.     Insulating    Handle    Connection.    John    H. 
Gault,    Philadelphia,   Pa.,   assignor  to  the   Hero 
Fruit  Jar  Company,  Philadelphia,   Pa.     Applica- 
tion filed  July  8,   1903. 
A  core  ot  insulating  material  is  surrounded  by  a  metal- 
lic shell  at  one  end  of  the  core.     The  flange  of  the  shell 
is  btnt  upon  the  core,   while   a  metallic  plate  is  fastened 
to  the  other  end  of  the  core. 

744,758.  Pocket  Battery.  Wilhelm  Heym,  Berlin, 
Germany.  Application  filed  August  15,  1903. 
Two  holders  are  put  together  so  as  to  form  a  vessel, 
each  holder  containing  an  active  mass  and  a  metal  strip 
and  having  a  contraction.  An  electrolyte  is  poured  into 
the  space  between  the  two  holders  and  a  seal  put  on 
above   the  contractions. 

744.770.  Trolley.  Levi  L.  Leathers,  St.  Albans, 
Maine.     Application  filed   April  22,   1903. 

The  troiley  wheel  is  provided  with  a  guard,  a  hollow 
journal  for  the  wheel,  and  means  in  the  hollow  journal 
operating  on  the  guard  for  normally  holding  the  latter 
in  operative    relation    to   the    wheel. 

744.771.  Voltage  Regulator.  Alexis  Le  Blanc,  New 
York,  N.  Y.     Application  filed  February  iS,  1903. 

Two  chambers,  one  containing  mercury  and  the  other 
containing  water,  the  latter  connecting  with  the  upper 
end  of  the  mercury  chamber,  are  combined  with  a  re- 
sistance conductor  projecting  into  the  mercury  chamber 
and  adapted  to  be  more  or  less  covered  by  the  mercury. 
A  diaphragm  forms  one  wall  of  the  water  chamber  and 
is  controlled  by  the  armature  of  an  electromagnet. 

744,773.  Electromagnet.  David  L.  Lindquist,  Yonk- 
ers,  N.  Y.    Application  filed  July  14,  1903. 

Several  coils  are  sjinmetrically  disposed  around  a 
central  axis,  the  individual  axis  of  each  of  the  coils  being 
parallel  to  the  central  axis  and  currents  of  different  phase 
are   produced  in  the  coils. 

744.817.  Protected  Switch  Mechanism.  August 
Sundh,  Yonkers,  N.  Y.  Application  filed  July 
14,   1903. 

A  flexible  diaphragm  closes  the  switch-box  and  an 
operating  rod  for  the  mechanism  extends  through  and 
forms  a  tight  joint  with  the  diaphragm.  A  liquid  reser- 
voir and  a  float  in  the  reservoir  connected  to  and  actuat- 
ing  the   rod  are  the  other   features. 

744.818.  Electric  Controller.  August  Simdh,  Yonk- 
ers, N.  Y.    Application  filed  August  5,  1903. 

A  body  of  non-magnetic  material  is  actuated  by  the 
core  of  a  solenoid  and  disposed  in  a  magnetic  field- 
Means  arc  supplied  for  varying  the  strength  of  the  field 
proportionately  to  the  e.-ctent  of  movement  of  the  core 
due   to  the  attraction  of  the   solenoid. 

744,829.     Rail  Joint.     George  A.  Weber,  New  York, 
N.  Y.,  assignor  to  the  Weber  Railway  Joint  Man- 
ufacturing Company,  New  York,  N.  Y.     Appli- 
cation  filed  March   18,  1903. 
Insulating    material    is    placed    between    the    rail    bases 
and    the    clamping   members. 
744,831.     Step  Joint.     George  A.  Weber,  New  York, 
N.  Y.,  assignor  to  the  Weber  Railway  Joint  Man- 
ufacturing Company,  New  York,  N.  Y.     Appli- 
cation filed  April    15,    1903. 
An    insulated   joint    for   railroad-rail   sections    comprises 
the     meeting    ends    of    rails,     an     angle     chair,     insulating 
blocks  of  packing  material    arranged   at  each   side   of  the- 
joint,  and   insulation    between    the  chair  and  the   base   of 
at  least  one  of  the  rails. 

744,834.  Insulated  Joint.  George  A.  Weber,  New 
York.    N.    Y.,   assignor   to   the   Weber   Railway 


Issued  (United  States  Patent  Office)    Novc7nber  24^  igo^. 

Joint  Manufacturing  Company,  New  York,  N.  Y. 
Application  filed  April  15,  1903. 

Insulation  is  placed  between  the  rails  and  the  fish- 
plates. 

744>S35-  Rail  Joint.  George  A.  Weber,  New  York, 
N.  Y.,  assignor  to  the  Weber  Railway  Joint 
Manufacturing  Company,  New  York,  N.  Y.  Ap- 
plication  filed  April   17,   1903. 

Insulated  filling  blocks  are  arranged  along  the  webs 
of  the  rails. 

744,849.  Fire-alarm  System.  Albert  J.  Woodworth, 
Sparrows  Point,  Md.,  assignor  of  one-fourth  to 
Charles  G.  Chevalier,  Sparrows  Point,  Md.  Ap- 
plication filed  July  3,  1902. 

A  normally  closed  outer  circuit  includes  a  relay,  and 
alarm  bo.xes  co-operate  with  normally  open  primary  and 
secondary  inner  circuits.  Means  for  closing  the  inner 
circuits  when  the  outer  circuit  is  opened,  a  detonator- 
actuating  solenoid  in  the  secondary  inner  circuit  and  a 
time-limit  circuit-breaker  energized  by  a  shunt-circuit 
from   the   secondary   inner   circuit  are   supplied. 
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NO.     744,923.  —  MEANS    FOR     CONTROLLING    ILLUMINATED 
ANNOUNCEMENT    AND    DISPLAY    SIGNALS. 

744,895.  Storage-battery  Plate.  Joseph  Bijur,  New 
York,  N.  Y.     Application  filed  August  14,  1900. 

A  number  of  elements  or  groups  of  minutely  spaced 
strips  are  adapted  to  become  active.  The  elements  and 
the  frame  holding  them  are  composed  of  different  metals 
insoluble  in  sulphuric  acid,  the  frame  being  provided  with 
ribs  intermediate   to    the    elements   or    groups. 

744,897.  Means  for  Directing  Electric  Waves  for 
Use  in  Wireless  Telegraphy.  Ferdinand  Braun, 
Strassburg,  Germany.  Application  filed  Febru- 
ary 19,   1902. 

Sets  of  rods  tuned  to  the  same  frequency  are  arranged 
parallel  to  each  other  in  a  parabolic  cylindrical  surface. 
Spark  balls  for  electric  disruptive  discharge,  and  wires 
connecting  the  balls  and  the  rods  are  the  essential  features 
of  the  device. 

744,904.  Mail-box  Attachment.  John  R.  Clark, 
Dahlgren,  111.     Application  filed  April    15,  1903. 

A  pair  of  fingers  are  adapted  to  stand  across  the  mail- 
receiving  slot  so  that  when  mail  is  introduced  through  the 
slot  the  fingers  will  be  pushed  inward  and  a  spring  re- 
leased to  engage  a  contact  point  and  thereby  close  a  cir- 
cuit and  energize  a  magnet  controlling  an  electric  bell 
or  other  indicator  notifying  the  clerks  of  the  insertion  of 
the  letter  or  package. 

744,909.  Velocity  Meter.  Georg  Dettmar,  Frank- 
fort-on-the-Main,  Germany,  assignor  to  Elec- 
tricitats  Actien  Gesellschaft,  vorm.  W.  Lah- 
meyer  Co.,  Frankfort-on-the-Main,  Germany. 
Application  filed  May  4,   1903. 

An  induction  circuit  includes  the  primary  winding  and 
a  compensating  winding  of  a  transformer.  Means  are 
supplied  for  making  and  breaking  the  circuit.  A  shunt 
resistance  in  parallel  with  the  means,  and  a  measuring 
instrument  connected  to  the  secondary  winding  of  the 
transformer  are  further  specified. 

744.911.  Electric-light  Switch.  Ernest  L.  Etheridge, 
Brooklyn,  N.  Y.  Application  filed  October  9, 
igo2. 

Details  are   described. 

744.912.  Electrical  Rock  Drill  or  Rock-drilling  Ma- 
chine. Arthur  H.  Gibson,  near  Krugersdorp, 
Transvaal.     Application   filed    May    10,    1902. 

The  drill  is  adapted  to  be  driven  by  a  flexible  shaft 
from    a  motor. 

744,920.  Process  of  Manufacturing  Hydrates  of  Al- 
kalies and  Alkali  Earths.  Fredrik  Jahn,  Ridley 
Park,  Pa.,  assignor  to  Harrison  Bros.  &  Co., 
Incorporated,  Philadelphia,  Pa.  Application  filed 
February   2,    1903. 

The  process  of  obtaining  barium  hydrate  consists  in 
subjecting  sulphide  of  barium,  in  aqueous  solution,  to 
electrolytic  action  in  the  presence  of  an  extended  anode 
mass  oi  material  whose  sulphide  is  physically  and  chem- 
ically resistant  to  the  action  of  the  residual  electrolyte. 

744.923.  Means  for  Controlling  Illuminated  An- 
nouncement and  Display  Signals.  Robert  E. 
Lippincott,  Worcester,  Mass.  Application  filed 
August  15.  1902. 

The  electric  circuits  controlling  the  lamps  for  the 
various  letters  and  designs  in  the  sign  are  opened  and 
closed  by  means  of  keys  similar  to  those  on  a  type- 
writer.     fScc   cut.) 

744.924.  Electrical     Switch.     Henry    Lomax,    Ralph 


Lomax  and  John  Tomlinson,  Darwen,  England. 
Application  filed  October  iS,  1902. 
A    manually-operated    knob    on    a    spindle    actuates    the 
switch  contacts. 

744,926.     Electric  Conductor.     Albert  E.  Lytle,  Chi- 
cago, III.,   assignor  of  one-half  to   Hercules   F. 
Dousman,   Chicago,   111.     Application  filed  April 
20,   1901.     Renewed  October  i,   1903. 
Hollow  sections  are  formed  at  the  conductor  ends  to  be 
,  jomed    together    with    internal    screw-threads.       A    hollow 
coupling    has   on    its    extremities    screw-threads   to    engage 
tliose    of    the    sections,    and    between    its   extremities   is   an 
extension   having  means  to  engage  a  support. 

744-936.     Receiver  for  Wireless  Telegraphs  or  Tele- 
phones.    Andrew   Plecher,   Bristow,   Va.     Appli- 
cation filed  January   17,   1903. 
A    signal-receiving    device    for    wireless    telegraphs    and 
telephones     comprises    a    capillary    electrometer    containing 
a  permanent   liquid    column  combined  with  and  interposed 
between    an    air    terminal    and    the    earth    connection,    and 
means    for    noting    the    back-and-forth    movement    of    the 
capillary    column    under    the    influence    of    the    Hertzian 
waves. 

744,944.  Electric  Bell.  Paul  G.  Tismer,  New  York, 
N.  Y.,  assignor  to  the  Bunnell  Telegraphic  and 
Electrical  Company,  New  York,  N.  Y.  Applica- 
tion filed  June  21,    1902. 

A  series  of  locking  notches  vary  the  adjustment  of  a 
sprmg  controlling  the  contact  part  of  a  vibrating  arma- 
ture. 

744,946.  Automatic  Telephone  Exchange.  William 
B.  Vansize,  New  York,  N.  Y.  Application  filed 
April   22,    1903. 

An  automatic  call  transmitter  at  the  sub-station  includes 
a  perforated  strip  or  medium.  An  automatic  switching 
device  at  the  main  station,  a  selecting  device  including  ■ 
two  series  of  movable  elemental  parts  arranged  in 
operative  relation,  one  series  controlling  the  switching 
device,  the  second  series  controlling  that  first  named  are 
further  provided.  A  moving  electromagnet  presents  its 
armature  bar  to  each  elemental  part  in  the  second  series 
in  succession  and  means  whereby  the  magnet  operates  to 
arrange  the  elemental  parts  in  accordance  with  the  per- 
forations and  spaces  in  the  perforated   strip    are   specified. 

744)957-     Incandescent    Electric-lamp     Base.     Joseph 
E.  Casey,  Providence,  R.  I.,  assignor  to  the  Prov- 
idence Gas  Burner   Company,   Providence,   R.  I. 
Application  filed  July  20,    1903. 
Means  are  provided  to  prevent  the   contact  plate   from 
turning  at  the   top. 

744.974.  Electric  Heater.  James  F.  McElroy,  Al- 
bany, N.  Y.,  assignor  to  the  Consolidated  Car 
Heating  Company,  Albany,  N.  Y.  Application 
filed  May  i,  1903. 

An_  electric  heater  having  a  winding  surrounding  a 
core  is  perforated  longitudinally  by  two  separate  passages, 
a  retaining  rod  is  inserted  in  one  of  the  passages  and  a 
return   wire    for   the    winding    in   the    other  passage. 

744.975.  Suspension  of  Dynamo-electric  Machines. 
James  F.  McElroy,  Albany,  N.  Y.,  assignor  to 
the  Consolidated  Car  Heating  Company,  Albany, 
N.  Y.    Application  filed  September  2,  1903. 

A  dynamo-electric  machine  adapted  to  be  mounted  on  a 
car  axle  or  other  center  of  support  has  its  material 
so  disposed  with  respect  to  the  center  that  its  vibratory 
periods  as  a  pendulum  are  substantially  equal  to  those 
of  a  simple  pendulum  having  a  length  equal  to  the  dis- 
tance from  the  center  of  support  to  the  center  of  the 
commutator. 

744,986.     Governor  for  Dynamos.    Tracy   S.  Tagne, 
Pendleton,  Ind.    Application  filed  December  18, 
1902. 
A   centrifugally-operated   device   shifts  the    brushes. 

744,989.  Galvanic  Battery.  David  L.  Winters,  Chi- 
cago, 111.,  assignor  of  one-half  to  Theodore  W. 
Snow,  Chicago,  111.  Application  filed  October  5, 
1903.  . 

A  series  of  double-electrode  holders  are  adapted  to  con- 
nect and  support  two  electrodes  in  adjacent  cells,  with 
means  to  connect  the  same  to  the  line  conductors. 


NO.   744,735.^ — TELEPHONE    EXCHANGE. 

745.010.  Indicator  for  Rotary  Snap  Switches.  Mon- 
roe Guett,  Hartford,  Conn.,  assignor  to  the  Hart 
&  Hegeman  Manufacturing  Company,  Hartford, 
Conn.     Application  filed  August  28,   1903. 

Notches  are  placed  in  the  upper  end  of  the  switch  and 
a  cover  with  a  dial  movable  has  lugs  extending  into  the 
notches  in  the  upper  end  of  the  pole  sleeve,  the  dial 
indicating   whether  the   current  is  on  or  ofF. 

745.011.  Handle  for  Electric  Snap  Switches.  Mon- 
roe Guett,  Hartford,  Conn.,  assignor  to  the  Hart 
&  Hegeman  Manufacturing  Company,  Hartford, 
Conn.     Application  filed  September  23,  1903. 

The  main  body  of  the  handle  is  composed  of  insulating 
material. 

745,019.  Telephony.  Isidor  Kitsee,  Philadelphia,  Pa. 
Application  filed  March  7,  1901. 

Slidablc  contacts  for  the  connections  between  the  boards 
are  actuated  by  means  independent  of  each  other  located 
within  the  boards  at  each  terminal  for  connecting  any  of 
Ihe  terminals  with  corresponding  slidablc  contacts  in  each 
board. 
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74=;,O20.  Trolley  Controller.  Walter  B.  Leecraft, 
Denison,   Texas.    Application   Med  January  31, 

1903- 

A  piston  moves  up  or  down  in  a  cylinder,  actuated  by 

air  pressure,  and  pulls  or  releases  a  cord  w^ound  upon  a 

dnun,    which    in    turn    regulates    the    movement    of    the 

irolley  pole. 

745.021.     Movement-cure  Apparatus.    John  J.  Lewin, 

Palo  Alto,  Cal.    Application  filed  June  23,  1903. 

A  ■vibrating  armature   actuated  by  an  electromagnet  im- 
parts rapid  blows  to  the  body. 
745,033.    Underground-conduit    System   for   Electric 
Railways.    Andrew  H.  Angle,  Philadelphia,  Pa. 
Application  filed  July  3,  JQ02. 
Several   conduit  sections   insulated    from   each  other   at 
their    ends    are    each    provided    with    a    movable-contact 
railway-section    exposed   at    and   normally   flush   with    the 
upper    side    of    the    conduit,    and    a    conductor    passing 
through    the    conduit  adapted  to    be  electrically   connected 
with    the    contact-rail    sections    when    the    latter    are    de- 
pressed. 
745,046.    Mounting  for  the   Coils   of  Voltmeters  or 
Similar   Instruments.     Charles   \V.   Farquharson 
and  Oscar  F.  Adelman,   Chicago,   111.     Applica- 
tion filed  August  3,  1903. 
A  core  is  provided  with  fixed  bearing  pins  and  a  coil 
having      bearing      elem^ents      of      non-magnetic      material 
mounted  on  the  bearing  pins. 

745,049.  Telephone-transmitter  Support  Auguste 
Gamache,  East  Qifton,  Canada.  Application 
filed  November  23,   1902. 

Arms  are  adapted  to  support  the  transmitter,  the  arms 
being  formed  into  arbors  at  their  extremities.  Other 
members  are  adapted  to  clamp  the  arbors  to  the  first 
member. 

745;077-    Rheostat    Walter  A.  Sherlock,  San  Fran- 
cisco..   Cal.    Application  filed   Januarj-   16,   1903. 
Rheostatic     members     are     supplied     w-ith     inner     and 
outer  contacts   and   "ft"ith   a   semi-conducting  material    dis- 
posed   in    the    path    of    the   ctirrent    bec^veen    the    contacts. 
A    separate    socket    is    likewise    pro\'ided    with    inner    and 
outer  contacts  for  engaging  the  respective  inner  and  outer 
contracts  of  the  rheostatic  member. 
745,096.    Automatic     Switch-operating     ilechanism. 
Henrj-   T.   Dumas,   South   Hadley  Falls,   ilass.. 
assignor   to   himself  and   Octave   A,  LaRiviere. 
Indian   Orchard.   Mass.    Application  filed   April 
I.  1903- 

A  reciorocatable  pedal  member  is  mounted  on  a  car. 
A  flexible  member  moved  longitudinally  by  the  reciprocat- 
able  member;  a  tappet  operated  by  the  flexible  member; 
mechanism  operated  by  the  tappet;  and  a  switch  operated 
by  the  mechanism  are  supplied. 

745,102.     Sparking  Plug  for  Explosion  Motors.     Jo- 
hann  Geisslinger,  Xureraberg,  Germany.     Appli- 
cation filed  July  8,  1903. 
The  sparking  terminal   is  carried  into   the   chamber  by 
a   threaded  insulating  plug. 

745,114,  Lightning  Arrester.  Charles  E.  Nicholas, 
Columbus.  Ohio.  Application  filed  April  6,  1903 
A  longitudinally  disposed  conductor  and  a  cylindrical 
metallic  tube  are  supplied  with  insulators  at  each  end, 
the  tube  adapted  to  be  electrically  connected  to  the  ground. 
The  insulators  are  longitudinally  apertured  to  receive 
the  conductor,  which  is  electrically  connected  to  the 
line  wire. 

745.127.  Trolley.  Harr\^  M.  Williams  and  John  W. 
Woomer,  Pittsburg,  Pa.  Application  filed  Sep- 
tember 5,    1903. 

The  harp  carried  by  the  pole  and  the  wheel  joumaled 
in  the  harp  are  combined  with  a  pair  of  curved  guard- 
arms  carried  by  the  trolley  pole,  and  rollers  or  auxiliary 
wheels  are  joumaled  on  the  guard  arms. 

745.128.  Electricitj-  in  Electric  Therapeutics  and 
Electric  Treatment.  Louis  Williams.  Seattle, 
Wash.     Application  filed  November  4,   1901. 

Several  apertured  metallic  members  insulated,  and 
wires  extending  through  the  apertures  of  the  members, 
each  wire  contacting  w-ith  the  alternate  members,  consti- 
tute the  inventors  idea. 


NO.  745,168. — SYSTEM  FOR  CONTROL  OF  ELECTRIC  MOTORS. 

745,155.     Combined    Switch    and    Fuse.     George    E. 

Clark,   Detroit,   Mich.    Application   filed   March 

II,  1903. 

-■\n  inclosed  fuse  is  adapted  to  connect  the  terminals.  It 
comprises  a  shell,  having  contact  lugs  in  the  ends,  adapted 
to  he  connected  with  the  terminals,  inwardly  projecting 
brackets  leading  from  the  lugs,  a  fuse  wire  within  the 
shel:  electrically  connecting  the  brackets,  means  for 
remoi'aBly  fastening  the  terminals  of  the  wires  to  the 
brackets  and  a  door  in  the  shell  adapted  to  be  opened 
to  afford  access  to  the  fastening  means.      (See  cut.) 

745,165.  Signal  Lantern.  Frederick  W.  Dressel. 
New  York,  N.  Y..  assignor  to  the  Dressel  Rail- 
way Lamp  Works.  .Application  filed  May  26, 
1903. 

An  incandescent  lamp  is  placed  in  the  lantern,  suitable 
openings   being  left   for   the  conductor. 

745,168.     System    for  Control     of    Electric   Motors. 
-Anhur  C.    Eastwood,    Oeveland,    Ohio.    Appli- 
cation filed  July  16,  1903. 
Of  two  electric  machines  one  has  both  its  armature  and 
its  field  supported  so  as  to  be   free  to  rotate,  one  of  the 
rniatsble     parts     being     mechanically     connected     to     the 


movable  element  of  the  other  machine,  and  the  second 
part  to  the  load  to  be  driven.  Electrical  connections  in- 
dependent of  the  motor  supply  circuit  are  made  between 
the  armature  of  one  machine  and  the  field  winding  of 
the  other.      (See  cut.) 

745^'^73-  Electrical  Receptacle.  Philip  H.  Fielding, 
New  York,  N.  Y.  Application  filed  ^Maj'  29, 
1902. 

An  electrical  appliance  for  wiring  and  distribution  pur- 
poses consists  of  a  base  piece  and  means  for  securing  it 
to  a  wall  or  surface.  Metallic  plates  are  attached  to  the 
face  of  the  base  piece  and  provided  with  brads  upon 
which  electric  conductors  can  be  impaled.  A  cover  is 
adapted  to  hold  the  impaled  conductors  in  place. 

745;  193-  Flexible  Connector  for  Batteries.  Patrick 
Kennedy,  New  York,  N.  Y.,  assignor  to  the 
Consolidated  Railway,  Electric  Lighting  and 
Equipment  Companj',  New  York,  N.  Y.  Appli- 
cation filed  June  30,   1903. 

A  socket  piece  of  relatively  soft  metal  is  pro\-ided  with 
a  head  having  a  projecting  screw  of  harder  metal  with 
its  cxtremitj-  secured  in  the  head,  and  a  stem  with  a 
socket  to  receive  the  conductor.  .\  nut  of  relatively  soft 
metal  has  an  internally  screw-threaded  block  of  harder 
metal  embedded  therein  to  receive  the  screw  on  the 
socket  piece. 

745,194.  Regulator  for  Electric  Currents.  Patrick 
Kennedy,  New  York,  N.  Y.,  assignor  to  the  Con- 
solidated Railway,  Electric  Lighting  and  Equip- 
ment Companj>  New  York,  N.  Y.  Application 
filed  July  8,  1903. 
Electromagnets  operate  to  move  the  controlling  rheostats 
and  lamp    banks. 

745.216.  Sound-reproducing  and  Scene-displaying 
Apparatus.  Carl  F.  Mensing,  Kansas  Citj-,  Mo. 
Application  filed  April  17,  1903. 

A  sound-reproducing  and  "scene-displaying"  apparatus, 
comprises  a  sound  reproducer,  a  contact  arm  carried 
thereby,  a  series  of  contacts  adapted  for  successive  engage- 
ment with  the  arm,  an  electromagnet  in  circuit  with  the 
arm,  an  armature,  a  lever,  and  connections  bet\vcen  the 
lever  and  the  armature  whereby  attraction  of  the  latter 
by  the  magnet  shall  raise  or  trip  the  former  and  then 
effect  its   release    from   the  armature. 

745.217.  .\utomatic  Scene-displaying  Apparatus.  Carl 
F.  ifensing,  Kansas  Citj-,  Mo.  Application  filed 
April  25,   1903. 

Automatic  "scene-displaj-ing"  apparatus,  comprises  a 
slide  carrier,  a  spring  arranged  to  operate  the  carrier, 
means  to  overcome  the  action  of  the  spring  and  arrest 
the  slide  carrier  at  inter\-als,  and  means  for  retensioning 
the  spring  while  the  carrier  is  held  inactive. 


NO.  745,155. COMBINED   S\\1TCH   AND   FUSE. 

745,218.  Combined  Sound-reproducing  and  Stereop- 
ticon  Apparatus.  Carl  F.  Z\Iensing,  Kansas  Cit}-, 
Afo.     Application  filed  April  25,   1903. 

Means  which  normally  hold  the  slide   carrier  stationary 
are  tripped  by  an  electromagnetic  device. 
/'45-'-35-     Telephone-alarm  System.    John  D.  Peachey, 
East  Orange,  N.  J.     Application  filed  August  14, 
1902. 

-\  detent  and  a  remo\-able  cap  normally  'cover  the 
electric  controlling  devices  of  the  alarm  device.  A  tele- 
phonic receiver  is  added  and  a  flexible  connection  between 
the  cap  and  receiver,  the  cap  being  normally  held  in 
position  by  the  detent,  and  adapted  to  be  released  there- 
from upon  the  sounding  of  an  alarm. 

745,264.     Surgical  Appliance.     Albert  V.  Todd,  Den- 
ver. Colo.    Application  iHcd  May  29,  1903. 
-\.    form   of  electric  belt  is  described. 

745,274.  Accumulator  Plate.  Friedrich  W.  Biihne. 
Freiburg,  German}^  Application  filed  October 
6,  1900. 

An  accumulator  plate  consists  of  a  slightly  compressed 
felted  mass  of  one  or  more  fine,  long,  cut  filaments  of 
metal,  and  means  -for  supporting  the  felted  mass.  (See 
cut.) 

745.276.  Electrical  Method  of  Dispersing  Fluids. 
John  F.  Cooley,  Boston.  Mass.,  assignor  to 
Charles  S.  Farquhar  and  Ambrose  Eastman.. 
Boston,  Mass.     Application  filed  October  6,  1899. 

For  separating  from  composite  fiuids  the  volatile  com- 
ponent and  breaking  u?  the  fixed  component,  the  method 
consists  in  delivering  the  composite  fluid  into  the  path 
of  a  convective  discharge  of  high-tension  electricitj-,  and 
simultaneously  supplring  a  solvent  to  the  fiuid,  disrupting 
the  solution  or  emulsion  by  the  discharge,  evaporating  the 
volatile  component  and  simultaneously  solidifying  the  dis- 
rupted  fixed   component. 

745.277.  Electric  Train  Signals.  W'illiam  J.  Hare 
and  James  P.  Hare,  Toronto,  Canada,  assignors 
of  fortj'-five  one-hundredth 3  to  Herbert  Williams, 
Emma  Williams.  Alice  Hare  and  Thomas  Hare, 
Toronto,  Canada.     Application  filed  July  11,  1902. 

-V  trolley  wheel  in  two  parts,  one  running  on  one 
conductor  and  one  on  the  other,  conveys  the  signals  to  the 
car, 

745.279.  T\T)e-printing  Telegraph.  Frederick  H.  W. 
Higgins.  London.  England,  assignor  of  one-half 
to  Randall  Davies.  London,  England.  Applica- 
tion filed  August   II,   1902. 

The  type  wheel  is  rotated  by  electromagnetically  oper- 
ated pawl  and  ratchet  devices. 

745.280.  Current  Interrupter.  Thomas  A.  Houghton. 
Rochester,  N.  Y..  assignor  to  the  Electro  Surgical 
Instrument  Company,  Rochester,  N.  Y.  Appli- 
cation filed  April   i.    1903. 

.^n  energized  circuit  is  formed  by  a  conducting  solu- 
tion.    One    terminal    is  in   the  solution   and  a  second  ter- 


minal for  closing  the  circuit  is  also  placed  in  the  solu- 
tion. A  movable  insulating  tube  surrounds  the  last- 
mentioned  terminal.  Means  for  reciprocating  the  tube, 
and  a  device  for  adjusting  the  circuit-closing  terminal 
relatively    to   the    tube  arc   specified. 

745.284.  Insulator.  Fred  ^M.  Locke,  Victor  N.  Y. 
Application   filed   May  s,   1902. 

A  high-potential  electric  insulator  is  composed  of  a 
number  of  cup-shaped  pieces  or  bells  connected  together 
at  an  annular  shoulder,  having  an  air-space  practically 
inclosing  the  inner  bell. 

745.285.  Electric-railroad  Brake.  John  S.  Lock- 
wood,  Kansas  City,  Mo.  Application  filed  April 
21,  1903. 

A  magnetizable  rail  shoe  has  several  magnetizable  cores 
movable  lengthwise.  A  number  of  wheel  shoes  are  pro- 
vided with  adjustable  means  for  actuating  the  wheel 
shoes  when  the  magnetizable  cores  are  moved  inwardly, 
the  adjustable  means  being  prorided  with  means  by  which 
excessive   pressure   of  the   wheel   shoes   is  prevented. 


NO.  745.274. ACCUMULATOR   PLATE. 

745,292,  Alternating- current  Telephone,  Andrew 
Plecher,  Bristow,  Va.  Application  filed  Febru- 
ary 25,  1903. 

A  telephone  transmitter  comprises  one  or  more  dia- 
phragms, A  lever  is  actuated  by  the  diaphragms.  Two 
double  microphones,  two  induction  coils  and  two  local 
batteries,  the  primarj-  circuits  of  each  induction  coil 
being  made  through  one  microphone,  and  the  secondary 
circuits  of  the  induction  coils  being  made  through  the 
other  nucrophone  complete  the  apparatus. 

745,294.  Incandescent-lamp  Socket.  Guy  H.  Proc- 
tor, Somerville,  Mass.,  assignor  to  the  New 
England  ilanufacturing  Company,  Boston,  Mass. 
Application  filed    September   15,   1902. 

The   mechanical    features   are    described. 

745.-30S.  Railwaj-  Signal  John  P.  Coleman,  Edge- 
wood,  Pa.,  assignor  to  the  Union  Switch  and 
Signal  Compan}^,  Swissvale,  Pa.  Application 
filed  December  6,  1902. 

Electricitv-  plays  a  part  in  the  device  by  operating  the 
valves  which  control    the  fluid   pressure. 

745.-309-  Railway  Signal.  Jolm  P.  Coleman,  Edge- 
wood,  Pa.,  assignor  to  the  L'nion  Switch  and 
Signal  Companj-,  Swissvale,  Pa.  Application 
filed  December   10,    1902. 

.\n  electrically  operated  valve  controls  the  fluid  supply, 

EXPIRING   PATENTS. 

Following  is  a  list  of  electrical  patents  (issued 
by  the  United  States  Patent  Office)  that  expired  on 
November  30,  1903 : 

353.-2SS.  Electric  Telegraph  Relay.  Joseph  I.  Conklin.  Tr., 
Erockl\-n,    X.    Y,,    assignor    of    one-half    to    the    I.ewis    & 

Fowler    ^Manufacturing   Company,    Brooklyn.    X.    V. 
353-305-      Regulator    for    Electric    Arc    Lamps.'     Hugo    Henne- 
berg  and    Richard    O.    Loienz,    \"ienna,    Austria- Hungary. 
353.310.      Dynamo     Electric     Machine.      Xatbaniel     S.     Keith, 

San   Francisco,   Cal. 
353:.333-      Incandescent    Electric    Lamp.      Charles   J.    Van    De- 

poele,    Chicago,    111. 
353^334-     -Vjtomatic      Circuit     Controller      for     Electroplating 

Machines,      Charles   J.    Von   Depoele,    Chicago,    III. 
353-335-     Electric    Locomotive.         Charles    J.     Van    Depoele, 

Chicago,    111. 
353-346.     Electric   Therapeutic  Instrument.      Charles  E.   Bald- 
win,   Philadelphia,    Pa.,    assignor    to    Martin    V.    Wagner. 

Marshall,    Mich. 
3537349-      Electric    Lighting    of    Railway    Trains.      Charles    E. 

Euell,    Xew    Haven,    Conn. 
353-350-      Switching    Apparatus    and    Test    Circuit    for    Tele- 
phone   Exchanges.     John    J.    Carty,    Cambridge,    assignor 

to  the  X^evv  England  Telephone  and  Telegraph   ComDany, 

Boston,    Mass. 
353>3^7'     Governor     for     Electric     Motors.  Alexander     \V. 

Meston,    St.    Louis.    Mo. 
353-393-      Electric     Railway      Signal.      Thomas     D.     Williams, 

Bellevue    Borough,    and    George    M.    Eitemiller    and    John 

S.    Lucock.    Allegheny    citj'.    Pa. 
353.403.      Electrical     A^oliance     for    Dental    Chairs.      Levi    L. 

Deckard.    Middletown,    Pa. 
353,414.      Dynamo    Electric   Machine.      Carl   Coerper,  Cologne- 

on-the-Rhinc,     Prussia,     assignor    to     the     Helins    Actien- 

gesellschaft    fur    Elefctrisches    Licht   und    Telegraphenbau, 

Ehrenfcld   and    Cologne.    Germany. 
353.5' I-      Secondarj-    Batterv    Element.      Charles  Dorley,  Xew 

York,    X.    Y. 
353-536-     Telephone     Transmitter.     William    Burnlev.    North 

I^st,  Pa.,  assicnor  of  two-thirds  to  Charles  A.  Hitchcock, 

Xorth    East.    Pa.,   and   Lewis    F.    Watson,    Warren,    Pa. 
353.54t-     Electric     Telegraph.      Edward     A.      Cowper.     West- 
minster,    County    of    Middlesex,     England,    assignor    to 

Brent   Good,    Xew   York,   X".    Y. 
353--592.     Autograohic     Telegraph.        James     H.      Robertson, 

Rutherford,  X.   J. 
3S3-^93-     .Vutograohic      Telegraph.     James      H.       Robertson, 

Rutherford.   X.  J. 
353.594-     Autographfc     Telegraph.        James     H.      Robertson, 

Rutherford.  X'.  J. 
353>59S.     Carbon    for    Electrical    Purposes-         Edgar    Shaw. 

Lynn,  Mas?. 
353-603.      Electric    Circuit    Controller.     William    Stanley.    Jr.. 

Great    Harrington.   Mass. 
353.637.      Electrical    .Apparatus    for    Workins    Valves.      Henr>' 

Likly.      Charles     A.      Carpenter     and     Fred     B.      Graves, 

Rochester,   X.    Y. 
353.6^3.     Elfctric    -\rc    Light.     George    C.    Pyle,     Cuyahoga 

Falls.   Ohio,  assignor  to   the   .\merican  Electric  Headlight 

Company.    Indianapolis,    Ind. 
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Electric  Lighting   in    the    New    Iroquois 
Theater. 

Verj'  few  people  watching  a  performance  on  tlie 
stage  of  a  modem  theater  realize  the  amount  of 
intricate  electrical  apparatus  necessarj'  to  produce 
the  beautiful  lighting  effects  which  they  witness. 
Stage  lighting,  in  order  to  .satisfy  the  requirements 
of  an  up-to-date  spectacular  performance,  must  be 
controllable  to  a  degree  scarcely  to  be  realized  by 
one  who  has  not  given  the  matter  careful  thought. 
The  apparatus  to  bring  about  these  results  has  been 
gradually  evolved  from  the 
crude  arrangements  use.i 
when  electricity  was  firs; 
introduced  upon  tlie  stage 
to  the  elaborate  devices  nov. 
employed. 

At  the  time  the  Illinoi- 
and  Dearborn  (now  the 
Garrick)  theaters  of  Chi- 
cago were  built  the  elec- 
trical appliances  and  ar- 
rangement of  circuits  rep- 
resented the  latest  depart- 
ures in  the  art.  But  since 
that  time  the  requirement^ 
have  become  more  exacting. 
and  in  the  equipment  of  the 
new  Iroquois  Theater,  re- 
cently opened  in  this  city. 
are  to  be  found  the  latest 
ideas  known  to  the  stage 
electrician. 

The  Iroquois  Theater  i- 
situated  on  Randolph  Street, 
betiveen  Dearborn  and  State 
Streets.  The  entrance  is  of 
imposing  design  with  mas- 
sive granite  pillars  and 
handsome  designs  in  relief, 
also  carved  from  solid  gran- 
ite. The  stage  and  dressing 
rooms  occupy  an  annex  at 
the  rear  of  the  main  build- 
ing. 

Electric  power  is  obtained 
as  direct  ci;rrent  (uo-220 
volts)  from  the  Chicago 
Edison  Company's  system 
It  comes  from  two  main 
feeders — one  from  the  Ran- 
dolph Street  rotary-con- 
verter sub-station  in  the 
Masonic  Temple  and  the 
other  from  the  Dearborn 
Street  sub-station  in  the 
Boyce  Building. 

The  wiring  about  the 
building  and  leading  to  the 
stage  switchboard  is  carried 
through  iron-pipe  conduit  of 
the  most  approved  construc- 
tion ;  indeed,  a  marked  fea- 
ture about  the  building  an<l 
the  equipment  is  the  great 
care  which  has  been  taken 
to  make  it  as  nearly  fire- 
proof as  is  possible  with  the 

latest  methods  of  construe-  ^"^-  '•     electric 

tion. 

Referring  to  Fig.  i,  the  general  arrangement  of 
the  switchboard  (which  is  placed  on  the  southeast 
comer  of  the  stage)  is  shown.  Here  is  located 
the  switching  apparatus  which  gives  to  the  switch- 
board attendant  absolute  control  of  every  light  in 
the  house,  from  the  clusters  at  the  main  entrance 
to  the  most  remote  lights   on  the  stage. 

At  the  extreme  lower  left-hand  comer  of  the 
board  are  the  three  main  switches  controlling,  re- 
spectively, the  stage  arcs,  the  house  mains  and  the 
stage  mains.  The  arc  and  stage  main  switches  have 
a  capacity  of  300  amperes  each,  while  the  house- 
main  switch  is  of  200-ampere  capacity.  Above  these 
main  switches  are  located  the  switches  controlling 
various  sections  of  the  house  circuits,  including  the 
lighting  of  the  auditorium,  the  foyer.  Ian  circuits, 
etc 

The  right-hand  section  of  the  board  is  reserved 
for  the   stage   lighting  and   is   the  most   interesting 


part,  -^s  will  be  seen,  the  general  arrangement  in 
the  lower  part  of  this  section  is  that  of  three  lines 
of  switdies  extending  across  the  board,  each  line  of 
circuits  controllable  bj-  two  main  switches  on  the 
left.  Each  of  these  groups  of  circuits  represents 
a  different  colored  light ;  the  top  one  is  white,  the 
middle  blue,  and  the  bottom  red.  The  first  switch 
of  each  row  controls  the  footlights  and  the  second 
the  proscenium  lights  (the  arch  over  the  stage  front). 
The  next  six  switches  in  each  row  control  the  six 
border-light  circuits,  the  border  lights  being  ar- 
ranged   in   fireproof   troughs    on    the    edges    of   the 


LIGHTING    IN    THE    IROQL'OIS   THE.^TER. — SWITCHBO.^RD    WITH 
MOUNTED   ABOVE. 

curtains.  The  remaining  sw'itches  control  special 
circuits,  such  as  the  bunch  lights  and  stairway  lights. 

Colored  lights  have  naturally  an  important  place 
in  theatrical  equipment,  and  the  arrangement  of  the 
circuits  of  this  character  has  been  worked  out  to  a 
nicety,  .^ny  combination  desired  can  be  obtained. 
The  red.  blue  or  white  footIi.ghts  may  be  thrown 
on  separately  or  the  red  and  blue  together,  giving 
a  purple  effect.  .\11  three  colors  may  be  thrown 
on,  giving  a  lighter  purple.  Similarly,  with  the  bor- 
der lights,  any  combination  of  the  three  colors  may 
be  obtained,  and  any  number  of  borders  may  be 
illuminated  according  to  the  switches  thrown.  The 
.switching  apparatus  is  of  Crouse-Hinds  manufac- 
ture. 

The  remainder  of  the  board  is  taken  up  by  the 
Wirt  dimmer  apparatus.  The  general  arrangement 
of  this  apparatus  includes  a  number  of  rheostats 
placed  above  the  board    (see  Fig.   i)   and  supplied 


with  pulleys  instead  of  handles  for  turning  the  re- 
sistance contacts.  There  is  one  of  these  rheostats 
included  in  each  of  the  circuits  represented  by  the 
switches  alreadj'  described.  On  the  upper  part  of 
the  board  are  placed  three  lines  of  shafting,  each 
shaft  bearing  a  number  of  loose  pulleys  with  handles 
attached.  From  each  shaft  pulley  a  wire  is  passed 
over  the  corresponding  rheostat  pulley.  The  pulleys 
on  the  shafts  can  be  turned  separately  to  throw-  re- 
sistance in  any  desired  circuit,  dimming  the  lamps, 
or,  by  means  of  a  clamping  device,  the  pullej'S  may 
be  fastened  to  the  shaft  and  turned  by  the  large 
handle  attached  to  the  shaft 
^^^^^B  Suppose,  for  instance,  that 

ij^^^H  it  is  desired  to  dim  all  the 
^■■H  blue  lights  on  the  stage. 
■  '*^  -A.11  the  pulleys  on  the  mid- 
dle shaft  are  clamped  fast 
and  the  shaft  revolved, 
bringing  about  the  desired 
effect  instantly.  A.gain.  per- 
haps all  the  lights  are  on- 
blue,  white  and  red — and- 
for  some  reason  these  should 
be  dimmed.  Then,  by 
means  of  the  gearing  con- 
necting the  three  shafts  at 
the  left,  ivhich  may  be 
thrown  in  or  out  of  connec- 
tion, all  the  shafts  may  be 
revolved  at  once  by  an3'  one 
of  the  three  large  handles 
and  ever\'  light  on  the  stage 
dimmed. 

W'hite  marble  is  used  for 
the  switchboard  panels.  The 
board  is  six  feet  four  inches 
in  height  by  nine  feet  in 
widtli. 

Besides  the  incandescent 
lamps  used  on  the  stage 
there  are  a  number  of  arcs 
required  for  illuminating 
drops  and  various  other 
purposes.  These  arcs  are  of 
2,000  candlepower  eacli  and 
are  mounted  in  reflectors, 
forming  a  sort  of  searcli- 
light.  There  are  six  search- 
lights at  each  end  of  the 
stage  mounted  high  up  in 
the  -n'ings  for  throwing  light 
down  on  the  various  scenes. 
Four  movable  ones  in  each 
of  the  wings  stand  upon  the 
floor  and  are  supplied  with 
conductors  which  may  be 
plugged  into  terminals  lo- 
cated in  fireproof  terminal 
bo.xes  in  the  floor  of  the 
wings.  In  all  there  are  12 
of  these  terminal  boxes,  and 
they  contain  terminals  for 
botli  incandescent  and  arc 
circuits.  Two  more  2,000- 
candlepower  arcs  are  used 
in  a  powerful  "spot"  light 
in  the  balcony.  Tlie  wiring 
of  this  circuit  is  verj'  flex- 
ible, and  is  so  arranged  that 
tlie  light  may  be  operated 
from  one  limb  of  the  circuit  with  the  rheostats 
situated  at  the  switchboard  and  controlled  by  the 
attendant  there,  or  from  another  limb  of  the  circuit 
with   the   controlling   rheostats   in    the   balconj'. 

Two  arcs,  each  of  2,000  candlepower,  are  located 
on  the  platform  above  the  switchboard.  These  lights 
are  so  wired  that  every  other  light  in  the  house  may 
be  turned  off  and  their  circuits  still  remain  alive, 
which  is  a  desirable  feature,  as  at  times  it  is.neces- 
sarv'  to  have  the  house  and  stage  in  complete  dark- 
ness w-lii!e  a  single  ray  or  beam  of  light  is  made 
to  play  upon  a  certain  scene. 

The  proscenium  lights,  already  mentioned,  are 
mounted  in  a  reflector  trough  which  turns  upon 
hinges,  serving  to  direct  the  light  at  different  angles. 
This  is  a  new  idea  in  stage  lighting,  and  is  said  to 
be   a  verj'  desirable  arrangement. 

.\nother  new  feature  is  the  location  of  an  nr: 
terminal   in  the  extreme  rear  of  the  stage,   ir,   t'le 
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back  wall  in  fact.  Perhaps  performances  may  be 
given  for  months  without  requiring  an  arc  light 
in  the  extreme  rear,  but  on  some  occasion  it  will  be 
needed,  and  needed  badly,  and  without  a  terminal 
at  that  point  for  just  such  emergencies  recourse 
would  be  necessary  to  temporary  wiring. 

A  convenience  not  generally  found,  even  in  the 
more  modern  theaters,  is  an  elevator  running  from 
the  stage  to  the  dressing  rooms,  both  above  and 
below.  This  elevator  is  electrically  operated  and 
greatly  facilitates  matters  during  a  production  where 
several  hundred  people  take  part. 

Having  described  the  equipment  of  the  stage,  some 
space  should  be  given  to  the  general  lighting  of  the 
theater.  Upon  entering  the  foyer  one  is  impressed 
with  the  beauty  of  the  graceful  arches,  which,  one 
tier  above  another,  rise  to  the  beautifully  designed 
ceiling,  with  its  central  features  of  decorative  glass 
work.  The  entrances  to  the  dress  circle  and  bal- 
cony are  reached  by  marble  stairways  on  each  side 
of  the  foyer.  On  every  landing  are  located  clusters 
of  electric  lamps  with  frosted  globes  mounted  upon 
pedestals  of  a  design  and  tint  to  harmonize  with 
their  surroundings.  These  lamps  light  up  the  nooks 
and  corners  in  the  landings  and  when  multiplied 
many  times  by  mirrors  produce  an  effect  that  is 
truly  artistic.  Fig.  2  is  a  picture  taken  of  one-half 
of  the  foyer  and  brings  out  the  principal  features 
except  the  ceiling,  with  its  handsome  stained  glass. 
This  ceiling  light  is  illuminated  from  above  by  in- 
candescent   lamps. 

The  prominent  feature  of  the  lighting  of  the  audi- 
torium is  a  large  electrolier  or  "sunburst"  contain- 
ing 120  i6-candlepower  incandescent  lamps.  The 
electrolier  is  composed  of  small  sections  of  plate 
glass  formed  into  a  large  balloon-shaped  globe,  with 
the  lights  arranged  in  circles  in  the  interior.  Th^ 
rest  of  the  lighting  in  the  auditorium.  like  that  in 
the  foyer,  is  composed  of  clusters  of  i6-candlepower 
lamps. 

In  a  production  such  as  the  one  now  on,  "j\dr. 
Bluebeard,"  every  light  in  the  house  is  at  times 
brought  into  use,  besides  much  special  lighting  done 
by  the  company. 

The  accompanying  table  shows  the  distribution  of 

lights    in    the   theater,    the    arcs    being    expressed    in 

terms    of    i6-candlepo\ver    lights ; 

No.  of  16C.  P. 
Lights. 

Borders  (six) 900 

Footlights 150 

Proscenium  arch 144 

Bunch  liRhts 400 

Arcs  (equivalent) 1,200 

Auditorium joo 

Foyer 325 

Lobby  entrance 250 

Basement  and  dressingrooms 250 

Total 4,119 

The  architect'  having  general  charge  of  the  work 
was  Benjamin  H.  Marshall  of  Chicago.  The  Chi- 
cago Edison  Company's  engineering  and  construction 
department  drew  the  plans  for  the  electrical  fea- 
tures according  to  the  specifications  prepared  by 
T.  J.  Cleland,  who  has  had  wide  experience  in  the 
design'  of  installations  of  this  nature  and  to  whom 
much  credit  is  due. 


Electricity  on  a  Stock  Farm. 

M'r.  Enos  M".  Barton,  president  of  the  Western 
Electric  Company,  is  the  possessor  of  one  of  the 
finest  country  places  in  the  vicinity  of  Chicago.  The 
farm  is  located  near  Hinsdale,  about  14  miles  west 
of  the  center  of  the  city,  and  many  fine  thorough- 
bred horses  and  cattle  are  raised.  It  is  quite  natural 
to  suppose  that  Mr.  Barton  would  make  considerable 
use  of  electricity,  and  such  is  indeed  the  case.  The 
generating  set  consists  of  a  15-kilowatt,  soo-volt 
Western  Electric  direct-current  generator,  driven  by 
a  2i-horsepower  Otto  gas  engine.  The  dynamo  and 
engine  are  located  in  the  dairy  building  and  are 
used  for  lighting  the  premises  and  for  running  a 
few  small  motors.  The  lights  for  the  barns  and 
dairy  are  lOO-volt  lamps  wired  five  in  series.  For 
lighting  the  house  and  private  stable,  which  are 
located  about  three-quarters  of  a  mile  from  the 
source  of  power,  a  three-wire  system  is  used  with 
compensators.  The  lamps  for  the  latter  buildings 
are  in  parallel  across  the  230-voIt  mains.  Motors 
are  used  for  running  feed  cutters,  corn  .buskers,  etc., 
about  the  farm,  though  the  water  pumping  is  done 
directly    from   the   gas  engine. 


The  interurban  electric  line  between  Everett  and 
Snohomish,  Wash.,  was  opened  recently.  Six 
round  trips  a  day  will  be  made  until  more  of  the 
large  cars  arrive  from  the  shops.  The  lo-mile  run 
is  made  in  30  minutes.  From  Lowell  to  Snohomish 
the  line  uses  the  Northern  Pacific  tracks,  and  the 
terminal  station  at  Snohomish  is  the  Northern  Pa- 
cific depot,  while  at  Everett  a  depot  has  been  built 
at  the  corner  of  Colby  Avenue  and  Wall  Street. 
Connections  are  made  at  Snohomish  with  all  reg- 
ular Northern  Pacific  trains. 


Fisk    Street    Station    of    the    Common- 
wealth Electric  Company. 

Work  on  the  new  Fisk  Street  station  of  the  Com- 
monwealth Electric  Company  of  Chicago  is  advanc- 
ing rapidly.  '  The  station  building — or  rather  that 
part  of  it  comprising  the  initial  installation — is  now 
practically  completed.  One  of  the  steam-turbine 
units  has  been  in  regular  operation  since  October 
5th,  giving  service  16  hours  a  day  for  six  days  a 
week.  The  second  one  is  nearly  ready  for  service. 
These  turbo-generators  have  a  nominal  rating  of 
5,000  kilowatts  each,  and  when  the  entire  station  is 
finished  there  will  be  14  of  them.  The  one  now  in 
use  has  given  an  output  as  high  as  6,800  kilowatts 
and  takes  care  of  about  12  per  cent,  of  the  com- 
pany's load.  It  is  the  largest  steam-turbine  unit  in 
the  world  in  actual  operation  and  has  attracted  a 
great  deal  of  attention  from  mechanical  and  elec- 
trical engineers,  partly  from  that  fact  and  partly  as 
the  first  working  example,  on  a  large  scale,  of  the 
new  Curtis  vertical  steam  turbine  made  by  the  Gen- 
eral Electric  Company.  M'any  delegations  of  engi- 
neers have  inspected  the  plant,  including  a  number 
from  foreign  countries. 

As  stated  in  the  general  preliminary  article  in 
the  Western  Electrician  of  May  23d  last,  the  plant 
has  many  interesting  features.  It  is  situated  on  the 
South  Branch  of  the  Chicago  River,  near  Fisk  and 
Twenty-second  Streets.  The  site  covers  about  14 
acres.     The  entire  plant  at  this  location,  when  coin- 


&  Wilcox  water-tube  boilers  generating  steam  at 
17s  pounds  pressure  with  150  degrees  of  superheat. 
There  will  be  one  stack  for  two  boiler-house  units. 
These  stacks  are  205  feet  high  above  the  boiler-room 
floor  and  18  feet  in  diameter.  They  are  built  of 
steel.  Coal  storage  for  about  1,000  tons  is  provided 
for  each  set  of  eight  boilers. 

Steam  from  the  boiler-bouse  unit  is  taken  directly 
to  the  first-stage  wheel  of  each  turbine.  The  ex- 
haust from  the  second  stage  is  carried  directly  to  a 
condensing  plant.  Condensing  water  for  this  plant 
is  taken  from  one  of  the  river  slips  through  a  large 
concrete  tunnel,  and,  after  passing  through  the  sur- 
face condenser,  is  discharged  through  another  tun- 
nel   into   another   slip. 

The  generators  have  six  poles  and  run  at  500  rev-  ■ 
olutions    per    minute.     The    exciters    are   driven    by 
induction  motors,  although  steam-driven  exciters  are 
also  provided. 

The  plant  has  not  been  tested  yet,  and,  as  has  been 
stated,  is  still  in  the  hands  of  the  contractors.  Its 
future  performance  will  be  awaited  with  much  in- 
terest. 


Light  and  Power  In  the  City  of   Mexico. 

The  Mexican  Light  and  Power  Company  has  con- 
cluded arrangements  for  assuming  the  management 
of  the  Electric  Light  Company  of  the  City  of  Mex- 
ico from  Siemens  &  Halske  of  Berlin,  and  the  head 
offices  of  the  electric-light  company  have  been  re- 
moved from  Germany  to  Montreal.     I'his  means  that 


FIG.    2.       ELECTRIC   LIGHTING    IN    THE    IROQUOIS 

pleted,  will  probably  comprise  four  buildings — tur- 
bine house,  switch  house,  office  building  and  sub- 
station. The  main  power  house  will  be  230  feet  wide 
and  5oo  feet  long  when  carried  out  to  the  ultimate 
extension  planned.  At  that  time  it  will  have  a  nom- 
inal capacity  of  70,000  kilowatts  in  generating  ma- 
.chinery.  The  actual  capacity  will  be  considerably 
in  excess  of  this,  however,  as  the  results  already  at- 
tained show.  The  station  design  is  that  of  seven 
bays,  each  containing  two  S,ooo-kilowatt  turbo-gen- 
erators. Each  of  the  seven  sections  has  its  own 
coal-conveying,  boiler,  piping,  generating  and  con- 
densing plants,  so  that  the  complete  installation  will 
consist,  essentially,  of  14  plants  operated  together 
for  economy,  but  each  section  of  which  can  be  op- 
erated independently  in  case  of  necessity.  The 
initial  installation  consists,  or  will  consist — for  the 
plant  is  still  in  the  hands  of  the  contractors — of  two 
of  these  sections,  housed  in  a  buildin,g  about  200 
by  230  feet  in  area.  The  product  of  the  plant  is 
9,000-volt,  25-cycle,  three-phase  current.  The  two 
generating  units  now  in  position  consist  of  5,000- 
kilowatt,  revolving-field  alternators  mounte'd  on  ver- 
tical Curtis  two-stage  steam  turbines.  A  picture  of 
one  of  these  interesting  and  imposing  units  was 
given  in  the  Western  Electrician  of  the  date  men- 
tioned. The  switch  house  will  be  50  feet  wide  and 
460  feet  long,  ultimately.  The  sub-station  will  pro- 
vide low-tension  direct  current  for  neighborhood 
use,  and  the  office  building  is  planned  as  a  future 
addition. 
Each   boiler-house   unit  consists  of  eight  Babcock 


THEATER. — VIEW    SHOWING    FIXTURES   IN    FOYER. 

the  entire  electric-light  service  of  the  City  of  Mex- 
ico will  be  managed  from  Montreal.  As  the  Siemens 
&  Halske  Company  has  agreed  to  accept  a  portion 
of  the  purchase  price  of  $2,500,000  in  stock  in  the 
Mexican  Light  and  Power  Company,  the  directors 
of  the  company  have  appointed  R.  A.  Berlinger, 
general  manager  of  the  Siemens  &  Halske  Company, 
to  a  position  on.  the  board  of  the  Mexican  company. 
The  M'exican  Light  and  Power  Company  has  in- 
stalled several  large  plants  for  the  transmission  of 
light  and  power,  and  at  present  is  engaged  in  per- 
fecting plans  for  furnishing  the  City  of  Mexico  and 
the  surrounding  districts  with  light  and  power.  A 
contract  has  been  let  for  six  generators  of  5,000- 
'   kilowatts  capacity  each. 


Chicago  Electrical  Association. 

A  regular  meeting  of  the  Chicago  Electrical  Asso- 
ciation was  held  on  the  evening  of  December  4th 
in  the  rooms  in  the  Monadnock  Building.  Secretary 
W.  B.  Hale  read  a  communication 'from  Peter  Cooper 
Hewitt  in  answer  to  an  invitation  recently  extended 
by  the  secretary  to  give  a  lecture  before  the  society 
on  the  mercury-vapor  lamp  and  converter.  In  the 
communication  Mr.  Hewitt  expressed  a  desire  to 
give  such  a  lecture  at  some  time  during  the  winter, 
provided  he  could  find  the  opportunity  to  do  so.  The 
paper  of  the  evening  was  given  by  M.  A.  Edson, 
who  has  charge  of  the  laboratories  of  the  Automatic 
Electric  Company  of  Chicago.  His  subject  was  the 
"Efficiency  of  Modern  Telephone  Equipments."  and 
a  summary  of  his  address  is  given  elsewhere  in  this 
issue. 
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Elisha    Gray's    Submarine   Signaling 
Apparatus. 

Elisha  Gray,  the  noted  electrieal  in\entor,  for  more 
than  a  year  previous  to  his  deatli  Ovhich  occurred 
on  Januarj'  20,  190:)  had  been  at  work  upon  the 
development  of  a  system  of  submarine  signaling 
which  embodied  the  detection,  by  a  suitable  receiver, 
of  sounds  made  under  water  several  miles  away. 
This  system  is  intended  not  only  for  the  transmis- 
sion of  signals,  but  also  for  the  detection,  by  ships 
of  war,  of  submarine  vessels,  wdiich  aiuiounce  their 
approach  through  vibrations  caused  by  their  driving 
machinery. 

Interest  in  the  subject  is  now  revived  by  a  patent, 
dated  November  17,  1903,  issued  to  Dr.  Gray  and  as- 


FIG,   I.       ELISHA   GRAYS    SUBMARINE    SIGNALING    APPARA- 
TUS.  ARRANGEMENT    OF    MAGNETS. 

signed  to  the  Submarine  Signal  Company.  The  date 
of  application  for  this  patent  was  December  24,  1900, 
which  indicates  that  the  device  is  the  one  upon  which 
Professor  Gray  was  working  at  the  time  of  his 
death. 

The  invention  here  described  is  for  electrically 
operated  transmitting  apparatus.  Previously,  experi- 
ments had  been  made  along  this  line  by  other  in- 
ventors, but  these  experiments  were  performed  by  in- 
closing the  whole  apparatus,  including  the  bell  and  the 
hammer-actuating  mechanism,  m  an  airtight  enclosure, 
so  that  the  sound  or  vibrations  of  the  bell  were  first 
communicated  to  the  air  envelope,  thence  to  the 
enclosing  medium,  and  then  to  the  water  surround- 
ing it.  This  method  of  producing  sound  vibrations 
so  deadens  them  that  very  little  impulse,  if  any,  gets 
into  the  water.  In  Dr.  Gray's  apparatus  the  bell 
and  bell-hammer  are  divested  of  covering  of  this 
character  and  are  submerged  in  the  water  and  in 
direct  contact  upon  all  sides  with  it,  while  the  elec- 
trical operating  mechanism  for  actuating  the  hammer 
is  entirely  contained  within  an  air-tight  chamber, 
which  may  also  be  submerged  with  the  bell. 

A  general  view  of  the  bell  and  its  actuating  mech- 
anism is  shown  in  Fig.  I,  while  the  method  of  en- 
closing the  parts  so  as  to  exclude  water  is  shown 
in   Fig.  2. 

Referring  to  Fig.  i,  (A)  is  a  bell  which  is,  repre- 
sented in  cross-section.  (B)  is  a  circular  drum  with 
sealed  top  and  bottom  ends,  forming  a  water  and 
air-tight  chamber.  (C)  is  the  bell-hammer,  which 
is  actuated  by  the  magnets  CD)  fE)  and  (D')  CE'). 
which  are  mounted  in  the  chamber  of  the  drum. 
(F)  is  a  cast-iron  rocker,  having  trunnions  mounted 
in  the  bearings  (G).  Clamped  within  the  frame 
of  the  rocker  are  four  laminated  armatures.  These 
laminations  are  laid  together  so  that  their  edges 
form  the  faces  of  the  armatures  that  are  pre- 
sented to  the  poles  of  the  magnets.  There  are  four 
magnets,  the  poles  of  which  present  themselves  to 
the  armatures  and  which  face  downward  over  the 
upward  faces  of  the  armatures  in  the  position  shown 
in  Fig.  I. 

Fastened  to  the  center  of  the  rocker  and  extending 
downward  at  right  angles  to  it  is  an  arm  or  lever 
(K),  which  engages  with  a  roller  fM)  (see  Fig.  2) 
on  the  end  of  a  short  arm,  which  is  fastened  to  a 
shaft  (O),  having  a  bearing  in  the  air-tight  bo.x 
(P),  located  within  the  bell.  The  chamber  of  this 
inner  box  communicates  with  the  chamber  of  the 
drum  through  the  hole  in  a  tube  (Q).  The  tube 
is  threaded  at  both  ends.     The  lower  end  is  screwed 


firmh'  into  the  lower  bo.x,  while  the  upper  end  passes 
upward  through  the  crown  of  the  bell  and  through 
the  plate  CR),  which  forms  the  lower  end  of  the 
drum  (.B).  The  bell  is  seated  inside  to  receive  the 
upper  end  of  the  box.  A  heavy  nut  is  screwed 
onto  the  upper  end  of  the  tube  down  upon  the  plate 
(R)  to  clamp  the  upper  drum  and  lower  bo-x  to- 
gether and  to  at  the  same  time  clamp  the  bell  firmly 
between  them.  The  arm  or  lever  (K),  which  is 
secured  to  the  rocker  at  its  upper  end,  passes  down 
through  the  hole  in  the  tube  (Q)  into  the  chamber 
of  the  lower  box,  where  its  fork  (N)  straddles  the 
roller  on  the  end  of  the  short  lever  on  the  rock 
shaft  (O).  Secured  to  the  outer  ends  of  the  rock 
shaft  are  two  downward-extending  inwardly-bent 
arms  (T)  (T').  The  lower  ends  of  these  arms  meet 
at  a  point  directly  under  the  center  of  the  lower 
box,  and  are  there  secured  to  the  bell-hammer  arm. 

Instead  of  packing  the  rock  shaft  (O)  to  prevent 
water  passing  into  the  chamber  of  the  box  (P), 
which  would  cause  too  much  friction,  the  following 
manner  of  packing  may  be  used:  (V)  (V)  are 
rubber  tubes.  (W)  (W)  are  sleeves  screwed  into 
the  sides  of  the  box.  In  these  sleeves  or  journals 
the  rock  shaft  turns  loosely.  It  also  passes  through 
the  lever  (N),  which  is  rigidly  secured  to  it. 
Sleeves  (X)  (X'J  are  now  forced  upon  the  ends  of 
the  rock  shaft  and  the  air-tight  rubber  tubes  are 
slipped  on  to  each  end  of  the  shaft  and  wired 
tightly  at  each  end  to  the  sleeves.  When  the 
bell-hammer  moves,  there  will  be  a  torsional  strain 
put  upon  the  rubber  tubes,  according  to  the  direction 
in  which  the  hammer  moves.  The  hammer  and  the 
arm  that  carries  it  are  so  shaped  as  to  cut  through 
the  water  with   least  resistance. 

One  group  of  magnets  is  connected  electrically 
'Q 


FIG.   2.       ELISHA    GRAY  S    SUBMARINE   SIGNALING    APPARA- 
TUS— WATER-TIGHT    CONSTRUCTION  OF  LEVERS. 

and  when  charged  acts  conjointly  upon  the  armatures 
of  both  rockers,  and  the  bell-hammer  is  thrown  with 
great  force  against  the  bell  in  the  direction  of  the 
arrow.  The  other  group  of  magnets  acts  similarly. 
By  means  of  a  switch  or  commutator  that  may  be 
worked  either  by  hand  or  automatically  power  may 
be  thrown  from  one  group  of  magnets  to  the  other, 
causing  strokes  of  the  bell  in  any  predetermined 
order. 


Electricity  at  Expositions. 

"Electricity  as  a  Factor  in  Expositions"  was  the 
subject  of  a  stereopticon  talk  given  by  Professor  W. 
E.  Goldsborough,  chief  of  the  Department  of  Elec- 
tricity of  the  St.  Louis  Exposition,  at  a  meeting  of 
the  Chicago  branch  of  the  .A.merican  Institute  of 
Electrical  Engineers  held  on  the  evening  of  December 
8th.  Tliere  was  a  fair  attendance.  Peter  Junkers- 
feld,  local  honorary  secretary,  called  the  meeting  to 
order,  and,  after  some  announcements,  turned  it  over 
to  President  B.  J.  .Arnold.  Mr.  Arnold  said  that  he 
was  especially  pleased  to  preside  at  the  first  Chicago 
meeting  of  the  season.  He  hoped  that  the  local 
members  would  make  the  meetings  of  this  season  a 
success.  The  western  members  should  show  by  their 
interest  that  there  is  no  sectionalism  in  this  country. 
East  and  West,  members  of  the  Institute  simply  form 
a  part  of  one  great  body  of  engineers  and  are  work- 
ing for  a  common  cause. 

Professor  Goldsborough's  interesting  talk  mainly 
consisted  in  a  running  commentary  on  180  lantern- 
slide  pictures  of  various  expositions  and  of  electrical 
apparatus,  with  a  few  maps,  portraits  and  diagrams. 
The  speaker  said  that  the  Chicag-o  World's  Fair  of 
1893  was  the  standard  of  comparison  for  St.  Louis. 
He  spoke  in  laudatory  terms  of  the  work  of  Stierin- 
ger  and  Rustin  at  Buffalo  and  of  Rustin  at  St.  Louis. 
At  the  latter  exposition  the  "massed  lighting"  will 
be  under  and  about  the  three  80-foot  cascades  of  the 
"central  picture"  at  Festival  Hall.  There  will  be 
gradation   of  light   as  at  the   Pan-American.     Three 


tints  will  be  utilized — the  yellow  of  the  ordinary  in- 
candescent lamp,  amethyst  and  green — the  last  prob- 
ably from  Hewitt  mercury-vapor  lamps.  These  col- 
ors will  be  given  singly  and  in  combination,  rising 
from  faint  glimmerings  to  full  effulgence  and  blend- 
ing with  one  another  to  give  effects  that  are  expected 
to  be  very  beautiful.  The  generating  plant  will  be 
in  IVrachinery  Building,  where  a  power  plant  of  50,- 
■  000  horsepower  will  be  available.  Current  will  be 
distributed  underground  about  the  grounds.  The 
Electricity  Building,  for  example,  will  take  1,000  kilo- 
watts for  light  and  500  for  power. 

If  all  goes  well,  the  following  are  some  of  the 
things  of  electrical  interest  that  may  be  seen  at  St. 
Louis : 

Workinjj  exhibits,  showing  the  characteristics  of  electricity, 
particularly  for  tlie   benefit  of  the  younger  engineers. 

Breaking  of  arcs  under  high  pressures — 60,000  volts  or 
so — in   air    and   in   oil. 

Motors    of    various    kinds   at   work. 

A  completely  equipped  laboratory  for  the  National  Bureau 
of  Standards,  with  $50,000  worth  of  instruments  and  pos- 
sessing facilities  for  testing  apparatus.  It  is  hoped  that  the 
awards  will  be  based  on  these  tests. 

Electric    railroading    in    its    most    advanced    stage. 

An   electrically   equipped   mine. 

Process  of  manufacturing  incandescent  lamps. 

Talking  along  a  beam  of  light  for  a  distance  of  i  ^/^ 
miles. 

Wireless  telephony  and  telegraphy.  Possibly  messages  will 
be  exchanged  between  Chicago  and  St.  Louis  from  a  tower 
350    feet   high   at   the   exposition. 

Bell    and    Independent    telephone   apparatus   in   use. 

The    manufacture    of    small    motors. 

Arc  and  incandescent.lamp   photometry. 

Pressures  as  high  as  500,000  volts  at  60  cycles  for  test- 
ing. 

An  ozone  process  to  purify  the  Mississippi  River  water  at 
St.   Louis  for  drinking. 

Electrochemical  processes  of  various  kinds  shown  in 
operation. 

A  working  exhibit  of  the  Niagara  Falls  apparatus  for  pro- 
ducing nitrogen   compounds   from  the   atmosphere. 

The  celebration  of  the  quarter-century  of  the  Edison  in- 
candescent  lamp. 

Largest  searchlight  in  the  world  mounted  on  a  tower  200 
feet   high. 

On  motion  of  Professor  P.  B.  Woodworth  a  vote 
of  thanks  was  given  to  the  speaker  of  the  evening 
for  his   instructive   lecture. 


Electromagnetic  Cloth-pressing  Outfit. 

An  ingenious  idea  and  one  saving  the  tailor  some 
of  the  hardest  work  in  connection  with  his  trade  is 
an  electromagnetic  pressing  apparatus,  shown  in  the 
accompanying  picture.  The  device  is  manufactured 
by  the  Lindsay  Manufacturing  Company  of  Chicago, 
and  is  new.     The  idea  is  simple  but  effective. 

Two  iron  bars,  each  about  two  feet  long  by  five 
inches  wide  and  one  inch  thick,  are  placed  side  by 
side  four  inches  apart  and  comiected  near  each  end 
by  iron  cores  on  which  are  wound  the  magnet  coils. 
When  these  coils  are  energized  the  edges  of  the  bars 
become  the  poles  of  a  powerful  electromagnet.     On 


ELECTROMAGNETIC   CLOTH-PRESSING   OUTFIT. 

the  poles  of  the  magnet  is  placed  the  tailor's  pressing 
board,  or  "buck,"  which  is  35  inches  long.  The 
"goose,"  as  it  rests  upon  the  work,  forms  the  arma- 
ture of  the  magnet,  and,  upon  turning  on  the  cur- 
rent, presses  down  upon  the  cloth,  relieving  the 
tailor  of  this  arduous  duty. 

In  order  to  make  the  magnet  controllable  easily 
by  the  operator  the  circuit  of  the  inductive  windings 
is  made  and  broken  by  an  auxiliary  circuit  contain- 
ing a  switch  located  on  the  handle  of  the  "goose," 
and  easily  pressed  down  by  the  thumb,  and  also  an 
electromagnet  and  plunger  to  operate  the  main 
switch.  An  oil  switch  is  used  in  the  main  circuit, 
as  there  would  otherwise  be  a  considerable  flash  in 
opening  as  strong  an  inductive  circuit  as  that  of  the 
main  windings.  The  oil  switch  and  electromagnet 
of  the  au.xiliary  circuit  are  shown  in  the  box  below 
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the  table,  and  by  looking  closely  the  thumb  switch 
may  be   seen  on   the   handle  of  the  "goose." 

The  magnetizing  coils  contain  1,500  turns  of  cop- 
per wire  and  are  energized  by  current  from  no- volt 
lighting  mains.  There  is  a  current  flow  of  2.7  am- 
peres in  the  coils,  with  a  pressure  of  no  volts,  which 
will  exert  a  pull  of  several  hundred  pounds  upon 
the  pressing  iron,  varying  with  the  quality  of  the 
iron  in  the  magnet  cores.  This  current  flow  is  not 
used  continuously,  however,  and  does  not  make  a 
large  item  of  expense.  The  current  required  for 
the  auxiliary  circuit  is  only  o.i  ampere. 


Steam    and    Trolley    Competition    in 
Indiana. 

Numerous  changes  in  time  on  steam  railroads  en- 
tering Indianapolis,  Richmond,  Anderson  and  other 
interurban  centers  were  made  recently  and  the  new- 
schedule  shows  that  a  number  of  accommodation 
trains  were  taken  oft.  While  no  cause  is  given  for 
this  action,  except  that  "business  does  not  warrant 
their  contimiance,"  it  is  known  that  the  interurban 
electric  lines  have  cut  heavily  into  the  local  business 
of  the  steam  roads  in  Central  Indiana.  As  an  illus- 
tration, a  railway  station  that  until  recently  sold 
from  $250  to  $300  worth  of  local  tickets  a  week  is 
now  selling  less  than  $50  worth  a  week,  and  this 
shrinkage  is  due  to  the  opening  of  the  Indianapolis 
Northern  traction  line. 

It  is  announced  that  a  rate  of  one  cent  a  mile  will 
be  given  by  the  Monon,  the  Erie  and  the  Big  Four 
roads    between    Lafayette,    Frankfort,    Lebanon    and 


general  agent  in  Lafayette  for  the  company  and  has 
opened  a  local  office.  An  hourly  service  has  been 
inaugurated  and  freight  already  offered.  George  P. 
Haywood,  city  attorney,  has  called  the  council's  at- 
tention to  the  fact  that  the  Northwestern  has  no 
franchise  to  enter  the  city.  Inasmuch  as  the  inter- 
urban cars  will  run  on  the  tracks  of  the  local  com- 
pany and  be  governed  by  the  same  ordinance,  there 
is  little  likelihood  that  the  scheme  to  force  the  com- 
pany to  get  a  franchise  will  amount  to  much. 

On  December  4th  interurban-traction  service  was 
opened  between  Tipton  and  Kokomo  by  the  Indi- 
anapolis-Northern. Cars  are  now  running  every  two 
hours,  but  an  hourly  service  will  ultimately  be  given. 


Steam-turbine    Electric    Power  Plant  at 
Neuchatel. 

Neuchatel,  Switzerland,  has  an  interesting  steam- 
turbine  plant  which  has  been  recently  erected  to 
work  in  connection  with  the  hydraulic  plant  which 
furnishes  electricity  for  the  lighting  and  street-rail- 
way system.  Several  years  ago  it  was  foreseen  that 
the  power  furnished  by  the  Areuse  River  would  not 
be  sufUcient  for  the  increasing  consumption  of  cur- 
rent in  the  city.  The  hydraulic  plant  of  the  Pre- 
aux-Clees,  near  Boudry,  uses  a  fall  of  56  meters, 
with  six  turbine  waterwheels  of  300  horsepower  each. 
For  1,500  horsepower  it  requires  2,700  liters  of 
water  per  second,  and  the  consumption  rapidly  ap- 
proached this  figure.  The  Areuse,  however,  has  a 
low-water  capacity  of  only  1,600  liters  per  second, 
and  during  this  period  the  output  fluctuates  consid- 


STEAM-TORBINE   ELECTRIC    POWER    PLANT    AT    NEUCHATEL. 


Indianapolis.  This  is  due  to  competition  by  the  re- 
cently opened  interurban  line  of  the  Northwestern 
company,  against  which  there  is  come  complaint 
because  its  rate  is  higher  than  that  charged  by  other 
interurban   roads   entering   Indianapolis. 

From  information  gained  at  the  freight  depart- 
inents  of  the  interurban  roads  it  is  learned  that  the 
freight  business  is  a.lso  increasing  rapidly  and  that 
on  the  parent  branch  of  the  Union  Traction  Com- 
pany's line  it  has  reached  such  proportions  that  it 
is  difficult  to  handle.  Freight  cars  are  busy  all 
night  on  most  of  the  lines.  Recently  freight  houses 
were  opened  at  Lebanon  and  Franklin  by  the  North- 
western, at ,  Newcastle  by  the  Indianapolis  and 
Eastern,  and  at  Marion,  Elwood,  M'uncie,  Anderson, 
Tipton  and  Indianapolis  by  the  Union  Traction 
Company.  Plans  are  now  being  prepared  and  new 
buildings  will  be  erected  in  a  number  of  other  cities 
and  towns  now  reached  by  interurban  lines  in  order 
io  handle  freight. 

New   Interurban   Lines   Opened. 

I  The  week  ended  December  5th  was  somewhat 
Eventful  in  interurban-traction  development  in  In- 
diana. The  first  through  car  of  the  Evansville  and 
Princeton  Traction  Company  arrived  in  Evansville 
on  the  3d,  but  owing  to  a  sharp  curve  at  Columbia 
and  Reed  Streets,  was  unable  to  reach  the  terminal 
station.  The  car  returned  to  Princeton,  carrying  a 
party  of  invited  guests,  where  the  visitors  were  wel- 
comed by  a  committee  of  citizens  and  the  formal 
opening  of  the  road  was  celebrated. 

December  2d  marked  an  epoch  in  the  commercial 
growth  and  transportation  facilities  of  Lafayette  by 
the  entrance  at  high  noon  of  the  first  interurban  car 
of  the  Northwestern  system.  The  -handsome  car  was 
greatly  admired  by  the  citizens  who  massed  about 
and  in.spected  it.  The  car  left  Indianapolis  at  8:30 
a.  m.  in  charge  of  C.  C.  Reynolds,  general  manager; 
P.  L.  Salston,  vice-president ;  Charles  Eldridge,  treas- 
urer; Messrs.  Townsend  and  Reed  and  Nathan  An- 
thony; R.  P.  Wood,  chief  engineer;  Thomas  Petti- 
grew,  engineer;  C.  K.  Jeffries,  trainmaster,  and 
James  Wilkins,  electrical  engineer.  The  party  was 
entertained  at  dinner  at  the  Lahr  House  as  the 
guests  of  Charles  Miirdock,  the  local  traction  mag- 
nate.   E.  B.  Cuyler  of  Chicago  has  been  appointed 


erably,  owing  to  the  use  of  the  water  by  other  plants. 

Accordingly  it  was  decided  to  erect  a  reserve  sta- 
tion at  Neuchatel,  to  help  out  the  hydraulic  plant. 
Steam  turbines  were  decided  upon,  on  account  of 
the  small  space  on  hand  and  also  from  the  general 
merits  of  the  system.  The  station  building,  shown 
in  Fig.  I,  is  erected  on  the  shore  of  Lake  Neuchatel, 
and  consequently  has  a  good  water  supply.  It  is 
laid  out  for  six  boilers,  four  steam  turbines  of  300 
kilowatts,  three  rotary  groups  of  300  kilowatts  and 
three  groups  of  65  kilowatts.  The  rotaries  trans- 
form the  high  tension  delivered  by  the  hydraulic 
plant.  The  plan  view  of  the  station  (Fig.  2)  shows 
the  boiler  houses  on  the  right,  and  the  dynamo  room. 
Only  a  portion   of  the  machinery  is  now   installed. 

In  the  boiler  house  are  mounted  two  boilers  of 
the  water-tube  pattern,  constructed  by  the  Guillaume 
Werke  of  Neustadt.  The  boilers  have  225  square 
meters  heating  surface.  A  superheater  of  64  square 
meters  surface  is  placed  under  the  steam  drum. 
The  water  tubes  are  140  in  number,  and  measure 
95  millimeters  inside  diameter.  The  tubes  are  fixed 
between  two  water  chambers  of  rectangular  section, 


FIG.      4.        STEAM-TURBINE     ELECTRIC     POWER      PLANT     AT 
NEUCHATEL. — SECTIONAL   VIEW    OF   TURBINE. 

of  which  only  one  is  in  communication  with  the 
steam  drum.  The  steam  drum  is  1.5  meters  in  diam- 
eter and  6.93  meters  long.  Under  normal  conditions 
it  is  about  half-filled  with  water.  A  series  of  di- 
visions in  sheet  iron  directs  the  water  circulation 
so  that  the  two  upper  rows  of  water  tubes  have  a 
descending  current  and  the  others  a  rising  current. 
The  five  grates  have  a  surface  of  4.48  square  meters. 
The  production  of  steam  from  these  boilers  is  nor- 
mally about  12  kilograms  per  square  meter  of  heat- 
ing surface,  or  2,700  kilograms  total,  with  an  evap- 
oration of  water  equal  to  8.1  kilograms  per  kilo  of 
coal,  furnishing  7,500  calories.  The  steam  produc- 
tion can  be  raised  to  4,000  kilos  without  lowering  the 


efficiency   below   7.5   kilos   of   water   evaporated   per 
kilo  of  coal,  the  pressure  being  12  atmospheres. 

The  total  capacity  of  a  boiler  is  12.5  cubic  meters. 
The  steam  drum  contains  six  cubic  meters  of  water 
at  the  middle  level.  This  volume,  which  is  relatively 
large  for  a  water-tube  boiler,  makes  its  operation 
easy.  Under  the  grate  a  steam  injector  is  to  be 
placed.  This  apparatus  has  not  as  yet  been  installed, 
as  the  present  chimney  has  been  laid  out  for  six 
boilers  which  are  to  be  installed  in  the  future,  so 
that  the  draft  is  very  strong  for  the  two  boilers  now 
in  use,  and  a  blowing  apparatus  is  not  needed.     The 


FIG.       I.        STEAM-TURBINE     ELECTRIC     POWER     PLANT     AT 
NEUCHATEL. 

water  of  Lake  Neuchatel  is  relatively  good  for  boiler 
use,  although  it  contains  lime  and  magnesia.  It  was 
found  desirable  to  purify  it  still  further,  and  a  set 
of  Rossel  purifiers  has  been  installed,  in  which  the 
water  is  treated  with  carbonate  of  soda  and  then 
filtered.  Owing  to  this  precaution,  no  scale  has  been 
formed  as   yet   in  the  boiler  tubes. 

Fig.  3  shows  the  steam  turbine,  which  is  of  the 
Parsons  type.  It  is  direct-connected  to  the  gener- 
ator. The  first  machine  to  be  installed  at  Neuchatel 
has  a  capacity  of  300  kilowatts  and  operates  at  3,000 
revolutions  per  minute  at  full  load  and  3,050  at  no 
load.  The  speed  of  the  turbine  can  be  changed  10 
per  cent,  on  one  side  or  the  other  by  regulating  the 
spring  of  the  governor.  A  sectional  view  of  the 
turbine  is  given  in  Fig.  4.  The  300-kilowatt  type 
has  48  distributors  and  the  same  number  of  turbine 
wheels  placed  in  three  cylinders  of  increasing  diam- 
eter. This  turbine  was  constructed  by  Brown,  Bo- 
veri  &  Co.  of  Baden,  Switzerland.  Special  attention 
has  been  given  to  the  points  of  oiling  and  speed 
regulation,  which,  when  well  carried  out,  make  the 
use  of  the  steam  turbine  quite  satisfactory.  The  oil 
pump  is  driven  by  a  countershaft  which  is  operated 
by  gearing  from  the  vertical  shaft  of  the  governor. 
It  draws  the  oil  from  the  reservoir  placed  in  the  bed- 
plate of  the  machine,  in  which  is  established  a  water 


FIG.  5.  STEAM-TURBINE  ELECTRIC  POWER  PLANT  AT  NEU- 
CHATEL.— MOTOR-GENERATOR    SET    WITH    RESISTANCE  BOX 

circulation,  giving  an  effectfve  cooling  of  the  oil 
which  comes  down  from  the  bearings. 

Turning  now  to  the  300-kilowatt  generator,  it  will 
be  observed  that  it  is  direct-coupled  upon  the  shaft 
of  the  turbine  and  mounted  on  the  same  bed-plate. 
At  the  speed  of  3,000  revolutions  per  minute  the 
dimensions  of  the  generator  must  be  reduced  con- 
siderably, and  this  offers  a  considerable  difficulty  for 
the  auto-regulation  of  the  dynamo.  It  was  decided 
in  the  present  case  to  use  the  system  of  compound 
winding,  but  the  magnetic  fields  which  are  given  by 
the  shunt  and  series  windings  are  not  superposed,  as 
is  the  usual  practice,  but  lie  at  right  angles  to  each 
other.  The  object  of  this  disposition  is  to  have 
the  resultant  flux  of  the  field  and  armature  fixed  in 
space  and  so  suppress  the  displacement  of  the  com- 
mutation axis,  which  would  produce  sparking  at 
the  brushes. 

The   commutator,   whidi   is   of  unusual    length,  is 
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banded  at  the  middle  and  the  two  ends  by  steel  rings 
which  enable  it  to  resist  the  effect  of  centrifugal 
force.  Copper  brushes  are  used  with  this  machine. 
The  operation  of  the  generator  has  proved  quite  sat- 
isfactory, without  undue  heating  or  sparking,  and 
the  brushes  do  not  need  to  be  shifted  witli  the  load. 
The  only  difficulty  with  the  use  of  this  system  in  gen- 
eral is  that,  as  it  has  the  properties  of  a  compound,  or 
even  an  over-compound  machine,  in  order  to  work 
it  in  parallel  with  other  machines  it  would  be  neces- 


in  Fig,  5,  which  shows  also  tlie  main  resistance  box 
in  front.  The  group  operates  at  650  revolutions  per 
minute.  Later  on  a  second  group  was  installed,  con- 
sisting of  a  250-kilowatt  synchronous  motor  which 
drives  a  four-pole  direct-current  generator.  Fig.  6 
shows  this  set,  with  the  exciter  of  the  alternating- 
current  motor  mounted  on  the  end  of  the  shaft. 
An  elastic  coupling  connects  the  two  machines. 
These  groups  were  furnished  by  the  Societe  d'Elec- 
tricite   Alioth,  a  Swiss  concern. 


This  station,  erected  under  the  supervision  of  the 
distinguished  city  engineer,  Robert  Chavannes,  has 
worked  very  successfully  from  the  outset  with  re- 
markable regularity  and  also  an  economical  con- 
sumption of  coal,  which  is  an  important  point  in 
Switzerland.  D. 


American  Society  of    Mechanical    Engi- 
neers. 

The  American  Society  of  Mechanical  Engineers 
held  its  annual  convention  in  New  York  city  De- 
cember 1st  to  4th.  Papers  were  read  as  given  in 
the  programme  published  in  the  Western  Electrician 
of  November  28th.  At  the  business  session  the  fol- 
lowing-named officers  were  elected :  President,  Am- 
brose Swasey  of  Cleveland :  vice-presidents,  O.  S.  Ja- 
cobs of  Hoboken,  M.  L.  Holman  of  St.  Louis,  A. 
Mattice  of  Pittsburg;  treasurer,  William  H.  Wiley; 
secretary,  Frederick  R.  Hutton  of  Columbia  Univer- 
sity ;  members  of  council,  George  J.  Rockwood  of 
Worcester,  John  W.  Lieb  of  New  York  and  W.  J. 
Keep  of  Detroit. 

The  council  presented  its  report  and  stated  that 
the  most  important  business  was  the  consideration 
of  the  gift  of  Andrew  Carnegie  for  a  union  engi- 
neering building.  The  council  was  convened  in  spe- 
cial session  on  the  afternoon  of  Thursday,  May  7th, 
to  consider  the  simple  proposition  of  Mr.  Carnegie's 
letter,  at  which  11  members  of  the  statutory  council 
and  seven  past-presidents  of  the  society  were  present. 
The  council  has  made  full  report  to  the  membership 
by  circular  of  the  resolutions  which  were  passed  at 
that  and  a  subsequent  meeting,  concerning  the  Car- 
negie gift,  which  have  been  made  matters  of  official 
record  in  the  Transactions  of  the  meeting  at  Sara- 
toga. 


FIG.    3.       STEAM-TURBINE    ELECTRIC    POWER    PLANT    AT    NEUCHATEL.--ONE    GENERATING    UNIT. 


sao'  to  arrange  the  switchboard  with  compensating 
bars,  balancing  resistances,  etc. 

Electric  drive  is  used  for  the  condenser  pump, 
which  is  driven  by  an  independent  electric  motor 
placed  at  the  same  level  as  the  turbine  group. 
The  position  of  the  motor  near  the  turbine 
will  be  noticed  in  Fig.  3.  A  belt  passes  down 
to  the  condenser  pumps,  which  are  placed  in  the 
basement.  The  condenser  takes  its  water  from 
the  lake.  One  of  the  marked  advantages  which  is 
noticed  with  the  steam  turbine  is  the  rapidity  with 
which  it  can  be  started  and  brought  up  to  full  speed. 


Referring  to  the  plan  view  of  the  station  (Fig. 
2),  a  narrow  chamber  at  the  side  of  the  building 
may  be  seen.  This  apartment  connects  with  the 
main  dynamo  room  by  four  large  arched  windows, 
as  will  be  noticed  in  Fig.  5.  This  space  forms  the 
switchboard  room,  and  here  are  installed  the  switch- 
boards for  the  single-phase,  three-phase  and  direct 
current  at  5S0  volts.  The  apparatus  which  is  to  be 
handled  frequently  or  needs  to  be  consulted  often  is 
placed  in  the  window  spaces.  The  other  switch- 
boards are  mounted  on  a  long  frame  and  occupy 
the  middle  part  of  the  room.     Fig.  7  represents  the 


Underwriters'    National    Electric    Asso- 
ciation. 

The  opening  session  of  the  annual  convention  of 
the  Underwriters'  National  Electric  Association  was 
held  on  December  2d  at  the  rooms  of  the  New 
York  Board  of  Fire  Underwriters.  There  was 
a  full  attendance.  Several  important  subjects  were 
introduced  in  discussion,  notably  a  proposition 
for  the  adoption  of  rules  covering  the  wiring 
and  fitting  of  electric  street  cars.  The  committee 
which  has  this  in  charge  is  working  in  conjunction 
with  a  committee  from  the  American  Street  Railway 
Association  and  is  expected  to  report  a  recommenda- 
tion by  early  spring.  Few  changes  were  made  in 
the  code,  the  most  important  subjects  being  re- 
ferred to  committees,  which  were  continued.  Con- 
siderable time  was  devoted  to  a  discussion  of  the 
proposition  of  standardizing  fuses,  but  no  definite 
action  was  taken. 


Future  Institute  Meetings. 

The  next  meeting  of  the  American  Institute  of 
Electrical  Engineers  will  be  held  at  the  Chapter 
Room,  Carnegie  Hall,  154  West  Fifty-seventh  Street, 


Fig.  6,     Motor-generator  Set  with  E.tciter. 

With  the  turbine  it  is  possible  to  come  up  to  speed 
within  10  minutes,  counting  from  the  commencement 
of  the  test  up  to  the  run  at  full  load. 

The  hydraulic  plant  of  Pre-aux-Clees  delivers 
three-phase  current  at  33  cycles  and  3.800  volts.  In 
order  to  transform  this  to  direct  current  at  600  volts 
a  rotarj'-converter  plant  has  been  installed  in  the 
Neuchatel  station,  using  at  present  two  groups  of 
ICO  horsepower  which  belonged  to  the  old  plant, 
consisting  of  a  non-synchronous  motor  working  at 
3,800  volts  and  direct-coupled  to  a  shunt-wound  dy- 
namo which  delivers  from  500  to  720  volts.  The 
general   appearance  of   this   group  will   be  observed 


STEAM-TURBINE    ELECTRIC    POWER    PLANT    AT    NEUCHATEL. 

switchboard  which  is  used  for  the  railway  circuits, 
taken  at  the  time  of  construction.  Each  division  of 
the  framework  includes  a  meter,  an  ammeter,  two 
hand  switches  and  two  automatic  circuit-breakers. 
The  conductors  which  connect  the  machines  with  the 
switchboard  are  formed  of  lead-covered  cable,  which 
is  laid  in  marble-lined  trenches  in  the  floor  of  the 
station.  This  disposition  was  adopted  owing  to  the 
fact  that  the  basement  does  not  run  under  the  whole 
of  the  station.  The  building  is  erected  on  a  rocky 
soil,  which  is  also  damp  from  its  proximity  to  the 
lake,  and  as  it  is  difficult  to  work,  just  enough  space 
was  dug  to  give   room  for  placing  the  condensers. 


Railway  Switcliboard  During  Construction. 

New  York  city,  at  8:15  p.  m.  Friday,  December  i8th. 
The  following  papers  will  be  presented :  "Automatic 
Apparatus  for  Regulating  Generator  and  Feeder  Po- 
tential," by  E.  J.  Bechtel;  "Safeguards  and  Regula- 
tions in  the  Operation  of  Overhead  Distributing 
Systems,"  by  W.  C.  L.  Eglin ;  "Overhead  High-ten- 
sion Distributing  Systems  in  Suburban  Districts,"  by 
George  H.  Lukes ;  "Gas  Engines,"  by  J.  R.  Bibbins. 
These  papers  will  be  discussed  in  Chicago  at  a 
meeting  held  on  JanuaiT  12th.  On  February  2d  there 
will  be  a  special  telephone  meeting  in  Chicago,  at' 
which  it  is  expected  that  the  most  vital  question  in 
present-day  exchange  operation  will  be  discussed. 
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The  Interstate  Independent  Telephone  Associa- 
tion has  now  arnpHfied  its  name  by  adding  the  words 
"of  .America"  and  decided  to  embrace  all  the  states 
east  of  the  Rocky  Mountains  instead  of  nine  states 
in  the  Central  West,  which  has  constituted  its  ter- 
ritory. Other  features  of  reorganization  are  under 
consideration.  There  is  already  an  Independent 
Telephone  Association  of  the  United  States  of  Amer- 
ica, but  the  younger  and  more  vigorous  Interstate 
association   seems   to   disregard    its    existence.     The 


convention  of  the  Interstate  association  was  held  in 
Chicago  this  week,  as  reported  in  this  issue.  There 
was  a  large  attendance  and  some  important  business 
was  transacted. 


According  to  the  German  consul  at  Kobe,  Japan, 
the  Japanese  have  not  yet  succeeded  in  constructing 
dynamos  and  motors  that  can  hope  to  compete  with 
European  and  American  machines.  Their  efforts  in 
the  manufacture  of  incandescent  lamps  and  cables 
have  been  more  successful,  but  they  are  not  yet  able 
to  supply  their  own  needs.  On  the  other  hand,  for 
the  last  few  years  Japan  has  manufactured  porcelain 
insulators  of  an  excellent  quality  and  at  a  price  so 
low  as  not  to  fear  foreign  competition.  Several 
important  projects  for  electrical  installations  are  at 
present  under  study.  Among  these  are  the  construc- 
tion of  an  electf^ic  railway  between  Kobe  and  Hiogo, 
an  electric  railway  at  Osaka,  an  electric  railway  be- 
tween Kobe  and  Osaka  (30  kilometers),  and  several 
other  lines  in  the  interior  of  the  country.  The  utiliza- 
tion of  the  potential  energy  of  Lake  Biwa  for  the 
working  of  a  powerful  electrical  station  to  be  built 
near  (3mi  is  also  under  consideration.  More  than  half 
the  electrical  machinery  imported  into  Japan  comes  at 
present  from  the  United   States. 


Answering  the  Merchaiits'  Club  of  Chicago,  which 
complained  to  him  of  the  preposterous  length  of 
time  consumed  in  erecting  and  finishing  the  govern- 
inent  building  in  this  city,  Mr.  Shaw,  the  secretary 
of  the  treasury,  made  an  interesting  and  important 
statement.  After  inviting  attention  to  the  fact  that 
the  postoffice  is  aii  exceptional  building,  both  as  to 
size  and  structure.  Secretary  Shaw  says :  "While 
your  conclusion  is  extreme,  the  thought  you  convey 
is  correct;  and  in  this  connection  I  would  like  to 
add  that  if  the  erection  of  the  postoffice  in  Chicago 
will  teach  the  growing  generation  that  private  cap- 
ital can  do  any  class  of  work  much  cheaper  and 
more  rapidly  than  a  municipality,  a  state,  a  nation, 
there  will  be  adequate  compensation  for  the  delay." 
This  is  a  sweeping  refutation  of  the  claims  of  the 
public-ownership  advocates  in  a  single  sentence.  It 
comes  from  a  man  who  has  been  governor  of  an 
important  state  and  who  now  fills  one  of  the  most 
responsible  positions  in  the  president's  cabinet.  It 
must  be  assumed  that  it  represents  Mr.  Shaw's  de- 
liberate judgment  and  that  he  is  swayed  by  no  pri- 
vate interest  in  arriving  at  his  conclusion.  Such  an 
opinion  has  weight  and  may  well  be  pondered  by 
those  who  flatter  themselves  with  the  delusion  that 
public  ownership  is  a  panacea  for  all  the  ills  that 
the  body  politic  is  heir  to.  Of  course,  Mr.  Shaw 
is  quite  right;  the  growing  generation  will  do  well 
to  accept  his  statement  and  profit  by  it. 


Contributing  to  the  discussion  of  the  relative  cost 
of  power  generated  in  steam  and  waterpower  sta- 
tions, L.  Gerard  makes  some  interesting  observations 
in  a  paper  read  before  the  Societe  Beige  d'Elec- 
triciens.  Of  course,  this  is  one  of  those  questions 
where  everything  depends  on  local  conditions,  such 
as  the  market  for  power,  cost  of  fuel,  length  of 
transmission  and  the  like.  Nevertheless,  an  impartial 
and  judicial  examination  of  results  already  attained 
is  of  value.  Mr.  Gerard's  comparison  of  costs  for 
electrical  power  generated  from  water  and  coal  is 
based  chiefly  upon  figures  which  have  been  pub- 
lished bv  Saint  Martin  in  a  recent  book  upon  "Les 
Distribution  d'Energie  Electrique."  This  author 
states  that  the  capital  expenditure  per  kilowatt  of 
plant  installed  in  steam-driven  stations  varies  from 
$120  to  $320,  according  to  the  size  and  scale  of  the 
station.  The  corresponding  figures  for  waterpower 
stations  are  given  as  $440  and  $540.  As  an  example 
of  the  costs  of  waterpower  development  in  France, 
Saint  Martin  cites  the  figures  for  the  station  of  the 
Societe  de  Jouage  a  Lyon,  where  20,000  kilowatts 
has  been  developed  at  a  cost  of  $8,000,000.  As  re- 
gards tariff.  Saint  Martin  has  given  the  following 
figures  for  waterpower  in  Switzerland :  For  motors 
using  one-tenth  to  one  horsepower,  $60  to  $50  per 
horsepower-year;  motors  of  30  to  50  horsepower, 
$40  to  $30;  motors  of  50  to  100  horsepower,  $30  to 
$24.  In  the  district  of  St.  Etienne,  in  France,  electric 
power  is  sold  at  a  price  ranging  from  $60  to  $120 
per  horsepower  per  annum,  while  the  Societe  Jouage 
a  Lyon  has  a  tariff  which  ranges  from  $24  to  $72. 
Saint  Martin  believes,  in  the  light  of  these  figures, 
that  a  central  station  driven  by  steam  can  produce 
electric  power  as  cheaply  as  these  large  central  water- 


power  stations.  The  author  concludes  by  stating  his 
belief  that  central  power  stations,  driven  by  steam, 
if  well  planned  and  wisely  situated  as  regards  sup- 
plies of  coal  and  distribution  of  current,  can  compete 
on  favorable  terms  with  waterpower  stations,  and 
expresses  his  confidence  in  the  future  of  coal  for 
the  generation  of  electrical  energy  in  the  coal-bear- 
ing districts  of  Eui'ope. 


Truth  may  be  stranger  than  fiction,  but  fiction,  or 
error,  is  also  very  curious.  Here,  for  instance,  is 
the  New  York  Times — one  may  say  with  great  pro- 
priety the  esteemed  New  York  Times,  for  it  is  a 
well-conducted  newspaper,  conspicuously  well  in- 
formed, as  a  rule,  in  technical  matters — rather  be- 
fogged by  a  cloud  of  its  own  raising.  Recaitly  the 
Times  remarked  that  in  view  of  the  fact  that  the 
weight  of  copper  wire  in  the  long-distance  telephone 
connection  between  Boston  and  Omaha  is  565%  tons, 
it  seems  very  like  a  miracle  that  the  human  voice 
can  cause  this  immense  mass  of  metal  to  vibrate  in 
unison  throughout  its  several  parts.  This  prompted 
a  sarcastic  correspondent  to  write:  "It  would  seem  J 
so,  if  it  were  true.  But  it  isn't.  Of  the  's65y2  I 
tons,'  it  is  only  a  part  of  the  half  ton  which  vibrates 
at  all — in  fact,  only  two  little  circular  disks  of  iron, 
weighing  together  considerably  less  than  half  an 
ounce."  With  great  fairness  the  Times  gives  this 
comment,  and  then  proceeds  to  make  what  seems 
to  us  a  rather  labored  explanation  of  its  position. 
This  seems  to  be  the  gist  of  it :  "During  the  move- 
ment of  a  continuous  electrical  current  there  is  every 
reason  to  believe  that  the  energy  is  wholly  con- 
tained in  the  conductor,  and  the  transmission  of  this 
energy  is  based  upon  its  molecular  structure.  The 
only  known  manner  in  which  energy  can  be  trans- 
mitted through  matter  is  by  setting  up  molecular 
movement  in  such  mattei-.  These  molecular  move- 
ments are  called  vibrations,  and  no  better  name  has 
yet  been  suggested."  Both  as  a  statement  of  fact 
as  to  the  electrical  phenomena  of  a  telephone  circuit 
and  as  an  opinion  of  the  meaning  of  the  word  "vibra- 
tion," the  Times'  contention  does  not  seem  to  be 
tenable.  Certainly  it  is  contrary  to  all  experience 
to  conceive  of  the  "immense  mass  of  metal"  in  a 
long-distance  telephone  line  as  "vibrating"  from  the 
voice  currents.  The  idea  arrests  attention,  but  we 
rather  suspect  that  the  unnamed  correspondent  is 
entirely  correct  in  his  criticism. 


Elevated  railroads  are  noisy;  not  even  their  best 
friends  can  gainsay  the  fact.  In  Chicago  the  corpo- 
ration counsel  has  been  asked  to  what  extent  the  city 
can  go  in  making  the  elevated  railroads  do  away 
with  the  noise  on  the  Union  Loop,  and  if  it  can 
designate  the  method  to  be  used  to  lessen  the 
nuisance.  The  racket  made  by  the  trains  on  the 
Loop,  and  in  fact  wherever  the  lines  extend,  is  cer- 
tainly annoying.  The  authorities  in  (Chicago  are 
casting  about  to  see  what  can  be  done  in  the  way 
of  improvement,  but  it  is  easier  to  state  the  grievance 
than  to  name  the  remedy.  Many  plans  have  been 
suggested.  One  is  the  insertion  of  layers  of  felt  be- 
tween the  rails  and  the  ties.  Another  is  the  substi- 
tution of  hollow-iron  girders  filled  with  sand  for  the 
wooden  ties,  A  third  is  the  use  of  longitudinal 
stringers  instead  of  transverse  ties,  with  cushions  of 
lead  under  the  rails.  Still  another  idea  is  to  line 
the  car  wheels  with  wood  to  break  the  continuity  of 
the  path  for  metallic  vibrations.  This  method  might 
interfere  with  the  return  path  of  the  current  in  the 
operation  of  electric  cars,  although  apparatus  by 
which  the  wood  might  deaden  the  sound  without 
breaking  the  circuit  might  be  devised.  A  more  elab- 
orate proposal  than  any  of  these  is  to  make  a  solid 
roadbed  for  the  overhead  tracks  instead  of  the  pres- 
ent open  structure  of  girders  and  crossties.  It  may 
be  doubted,  however,  whether  the  last  plan  would 
be  as  effectual  as  some  simpler  remedy.  Several  of 
these  varied  suggestions  have  been  tested  on  an 
experimental  scale  in  Boston,  Be'-lin  and  elsewhere, 
and,  although  improvement  was  noted  in  some  cases, 
the  results  were  not  very  conclusive.  It  is  easy  to 
declare,  as  one  critic  has  done,  that  "It  does  not 
make  much  difference  whether  the  city  can  prescribe 
the  particular  method  of  deadening  the  tracks.  The 
roads  may  be  allowed  to  choose  the  method  so  long 
as  they  .select  one  which  will  answer  the  purpose." 
But  even  if  the  roads  are  willing  to  abate  the 
nuisance,  how  shall  they  go  about  it  ?  The  problem 
is  a  more  serions  one  than  the  merchants  who  peti- 
tioned the  Chicago  City  Council  seem  to  imagine. 
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INTERSTATE  INDEPENDENT  TELEPHONE  ASSOCIATION. 


An  animated  convention  of  tlie  Interstate  Inde- 
pendent Teleplione  Association  was  held  in  the  Audi- 
torium Hotel,  Chicago,  on  December  8th,  gth  and 
10th.  About  500  delegates  and  visitors  were  pres- 
ent, and  matters  of  importance  were  discussed. 
Steps  were  taken  to  enlarge  the  scope  of  the  organ- 
ization, and  a  committee  on  reorganization  will  re- 
port at  the  next  convention.  The  proportion  of 
representatives  of  manufacturers  and  supply  houses 
in  attendance  was  large,  and  there  was  a  good  show- 
ing of  exhibits.  H.  A.  Bamhart  of  Rochester,  Ind., 
was  elected  president 

Opening    Proceedings. 

Shortly  after  2  p.  m.  on  December  8th  the  first 
session  of  the  convention  was  called  to  order  by 
President  C.  E.  Hull  of  Salem.  HI.  There  was  a 
good  attendance,  although  many  of  the  members 
chose  to  inspect  the  exhibits  of  the  manufacturers 
and  supply  men  instead  of  attending  the  first  session. 
Familiar  faces  of  men  prominent  in  the  Independent 
telephone  cause  from  all  of  the  nine  states  com- 
prised in  the  territory  of  the  Interstate  association 
were  to  be  seen,  and  it  appeared  that  an  interesting 
and  profitable  meeting  was  in  store. 

The  first  speaker  was  Frank  H.  Jones  of  Chicago, 
secretarj-  of  the  Independent  Telephone  Association 
of  the  United  States,  who  introduced  David  R. 
Levy  as  the  representative  of  Mayor  Carter  H.  Har- 
rison of  Chicago.  M'r.  Levy  regretted  that  the 
mayor  was  unable  to  be  present  at  the  meeting  on 
account  of  sickness  in  his  family,  but  expressed  his 
pleasure  in  the  honor  of  representing  him  and  wel- 
coming the  delegates  to  the  freedom  of  the  city. 
Mr.  Levy  complimented  the  Independent  telephone 
operators  on  their  progressiveness  and  said  that  the 
independent  element  in  business,  which  they  repre- 
sent, but  which  has  in  the  past  unfortunately  been 
kept  in  the  background  by  vast  aggregations  of  cap- 
ital, is  fast  coming  to  the  front  and  represents  the 
principles  which  Chicago  fosters.  He  called  atten- 
tion to  the  prediction  made  by  P.  C.  Burns  10  years 
ago  that  Independent  operators  would  some  day  con- 
trol the  telephone  market,  and  in  this  effort  he  wished 
them  all  success.  "1  want  to  say,"  said  he,  "that 
if  any  of  you  get  into  trouble  of  any  kind  while 
here  you  can  call  up  the  Police  Department  or  the 
mayor's  office  on  an  Independent  telephone."  (He 
referred  to  the  Illinois  Telephone  and  Telegraph 
Companj-,  which  is  now  installing  automatic  tele- 
phones in  the  business  district  of  Chicago.)  Mr. 
Le\'y  closed  his  remarks  by  inviting  the  association 
to  hold  all  future  meetings  in  Chicago. 

President  Hull  responded  to  the  hearty  welcome 
in  a  few  well-chosen  words  and  said  that  if  the 
Independent  company  just  referred  to  could  be  in- 
duced to  connect  up  with  the  varied  interests  rep- 
resented at  the  convention  so  that  the  members 
could  talk  to  their  homes  over  their  own  Independent 
lines,  the  association  might  come  to  Chicago  for  all 
future   conventions. 

Secretary  Coleman  then  moved  that  a  committee 
of  three  be  appointed  to  draft  appropriate  resolutions 
on  the  death  of  Henry  C.  Raney  of  Iowa,  first  presi- 
dent of  the  association,  whose  death  occurred  since 
the  last  annual  convention.  The  committee  as  ap- 
pointed consisted  of  E.  M.  Coleman  of  Louisville, 
Ky.,  Dr.  H.  S.  Herr  of  Ottumwa,  Iowa,  and  L.  A. 
Frazee  of  Connersville,  Ind. 

President   Hull's   Address. 

It  now  becomes  my  pleasure  and  duty  to  call  to 
order  this,  the  third  annual  meeting  of  the  Interstate 
Independent  Telephone  Association  and  address  you. 

We  meet  to-day  in  the  city  of  our  birth  under 
auspicious  circumstances.  The  growth  of  our  move- 
ments as  an  association  has  been  phenomenal.  It  is 
to  our  glory  that  we  have  brought  together  in  a 
common  fraternity  men  engaged  in  a  common  call- 
ing and  laboring  for  the  same  noble  end.  Through- 
out the  states  that  we  represent  we  know  each  other 
as  never  before.  As  my  lamented  predecessor  well 
said  of  us  individually,  "We  are  of  the  people;  our 
business  had  its  origin  in  the  needs  of  the  people 
and  in  their  efforts  to  supply  these  needs.  It  is  for 
this  reason  that  the  Independent  telephone  movement 
has  always  had  the  moral  as  well  as  the  financial 
support  of  the  public.  In  this  fact  we  find  the  secret 
of  past  success  and  the  guaranty  of  future  greatness." 
What  is  true  of  us  as  individuals  operating  compa- 
nies is  true  of  us  as  an  association,  and  will  continue 
so  if  judicious  common  sense  prevails. 

The  work  that  should  be  done  in  the  three  short 
sessions  of  this  convention  is  of  vast  importance  to 
us  all.  I  urge  prompt  attendance  upon  all  our  de- 
liberations and  bespeak  your  very  careful  consid- 
eration of  all  business  transacted.  Nothing  that  is 
for  our  common  weal  should  fail  to  receive  our 
indorsement  and  earnest  support,  and  nothing  that 
militates  against  the  general  good  of  us  all  should 
escape  our  censure  and  denunciation. 

The  secretary,  with  the  assistance  of  the  other 
members  of  the  committee,  has  prepared  an  excellent 
programme  on  vital  subjects.  The  papers  presented 
for  your  consideration  here  have  been  carefully 
prepared  by  men  thoroughly  competent  to  exhaust 
the  subject  matter.  Nevertheless,  we  expect  to  in- 
vite full  and  free  discussion  of  all  matters  treated 
upon,  either  immediately  following  each  number  on 
the  programme  or  through  the  medium  of  the  ques- 


tion box,  as  this  body  may  determine.  Ample  pro- 
vision has  been  made  for  your  entertainment  during 
the  interim  between  the  sessions.  In  fact,  everything 
has  been  done  to  make  this  convention  both  pleasant 
and  profitable,  as  have  been  the  two  which  preceded 
it.  As  a  convention  association  we  have  just  cause 
to  "toot  our  horn"  and  proclaim  our  success. 

So  much  for  one  week  in  the  year.  What  of  the 
other  51?  Shall  there  be  so  much  joy  over  the  one 
week  that  the  others  are  forgotten?  No.  Threat- 
ening clouds  that  have  arisen  within  the  last  12 
months  warn  us  that  there  is  much  work  for  us  as 
an  association  and  as  individual  operators  as  well. 
In  order  that  the  work  in  hand  and  to  be  taken  up 
may  be  successfully  maintained,  we  should  at  this 
meeting  revise  our  constitution  so  that  our  field  may 
he  broadened  and  our  association  put  on  a  solid 
financial  basis.  We  should  have  well-equipped  and 
permanent  headquarters. 

It  is  true,  and  pity  it  is,  that,  taken  as  a  whole. 
Independent  telephone  investors  have  in  a  great  de- 
gree lived  each  for  himself.  Feeling  strongly  in- 
trenched in  his  own  locality,  the  disposition  has  been 
to  get  all  you  can  and  keep  all  you  get.  This  dis- 
position upon  the  part  of  some  of  the  large  operating 
companies  has  driven  from  our  ranks  many  who 
preferred  to  remain  Independent  operators.  We  need 
more  business  in  our  business. 

Do  not  think,  gentlemen  of  this  association,  that  I 
am  a  pessimist.  I  am  an  optimist  on  most  things 
and  especially  on  the  future  of  Independent  teleph- 
ony. I  want,  however,  to  strongly  urge  upon  you 
the  great  need  of  a  solid  association  which  will  be 
of  valuable  assistance  to  all  of  its  members  every 
week  and  each  day  in  the  years  to  come.  Plans  for 
such  an  association  may  be  matured  by  the  commit- 
tee, which  I  hope  may  be  appointed,  on  revision  of 
the   constitution. 

We  should,  as  has  been  suggested  at  former  meet- 
ings, take  up  the  question  of  a  press  committee. 
The  press  is  the  great  educator  of  the  age.  It  is 
a  fact  conceded  even  by  our  national  enemies  that 
in  no  country  in  the  world  can  you  find  a  people 
to  compare  with  the  high  standard  of  intelligence 
found  among  our  own  people — the  common  people, 
the  wage-earners,  laborers,  mechanics  and  artisans — 
people  from  whom  we  receive  our  patronage.  The 
people  in  all  quarters  need  to  know  the  merits  of 
the  fight  we  are  making.  It  is  difficult  to  win  against 
public  sentiment,  and  I  conceive  it  our  duty  to  create 
and  foster  an  aggressive  sentiment  in  our  favor,  both 
as  public  benefactors  and  as  an  avenue  for  sound 
financial   investment. 

There  have  been  numerous  suggestions  within  the 
last  year  that  this  association  adopt  a  distinctive 
national  emblem  for  the  Independent  telephone,  and 
I  consider  the  matter  worthy  of  the  attention  of  this 
body. 

Other  matters  of  interest  to  this  association  are 
indicated  by  the  official  programme.  The  subjects 
so  suggested  should  have  wise  consideration  and 
a  careful,  conservative  course  taken  as  to  the  adop- 
tion of  any  new  plans  and  policies.  An  earnest 
effort  should  be  made  to  incorporate  into  our  con- 
stitution only  such  ideas  as  may  carry  our  organiza- 
tion successfully  through  the  breakers  which  sooner 
or  later  may  confront  us. 

Before  we  take  up  the  active  work  of  the  session 
I  want  to  congratulate  the  members  of  this  asso- 
ciation individually  upon  whatever  successes  have 
attended  them  since  our  last  meeting,  and  to  assure 
them  that  whatever  measure  of  success  has  come  to 
this  organization  is  due  to  the  hearty  co-operation 
of  you  all. 

At  the  conclusion  of  President  Hull's  address  Sec- 
retary Coleman  read  his  report,  which,  in  abstract, 
is  as  follows: 

Secretary   Colem.'in's  Report. 

Your  secretary  is  greatly  indebted  to  President 
Hull,  the  officers  and  executive  board,  for  their  sup- 
port, assistance  and  co-operation  during  the  last  year, 
and  especially  so  to  the  special  committee  on  ar- 
rangements, composed  of  President  Hull  and  Mr. 
O.   Rex,  who  rendered  valuable  assistance. 

The  manufacturers  and  supply  houses  declined  to 
aid  us  or  take  any  action  looking  to  the  entertain- 
ment of  this  convention,  as  has  been  their  custom 
heretofore.  By  reason  of  the  decision  of  the  man- 
ufacturers and  supply  houses  not  to  entertain,  all 
the  work  and  expense  preparatory  to  the  holding  of 
this  convention,  and  the  entertainment  of  the  dele- 
gates and  guests,  necessarily  devolved  upon  the  sec- 
retary and   the  special   committee. 

The  figures  and  data  contained  in  this  report  are 
approximately  correct.  It  is  hoped  that  the  follow- 
ing comparison  will  prove  of  interest,  not  only  to 
the  members  of  the  Interstate  association,  and  the 
delegates  here  assembled,  but  to  the  financial  and 
business  world  as  well.^ 

There  are  in  the  United  States,  according  to  the 
best  information  in  possession  of  your  secretary, 
exchanges  of  the  Bell  and  Independents  with  a  cap- 
italization as  shown  by  the  following  figures : 

Bell  Exchanges. 

Capitalization  of  sub-companies $373,583,609 

American  Telephone  and  Telegraph  Com- 
pany stock    $131,628,200 

American  Telephone  and  Telegraph  Com- 
pany  bonds    $28,000,000 

Number  of  main  e.xchanges 1,514 


Number  of  branch  offices 1,861 

Subscribers,  January   i,   1903 1,277,983 

Capitalization  per   subscriber $417 

Independent   Exchanges. 

Invested  capital    (in  round  numbers) .  . .  .$200,000,000 

Number  of  main  exchanges 6,150 

Subscribers,  January  i,  1903 2,000,000 

Capitalization  per  subscriber $100 

This  estimate  does  not  take  into  consideration  the 
many  rural  companies,  lines  and  small  systems,  ag- 
gregating at  least  500,000  telephones  actually  in  use. 

There  are  in  the  United  States  175  cities  of  a  pop- 
ulation of  over  20,000,  that  now  have  Independent 
exchanges  in  operation.  The  earnings  of  the  Inde- 
pendent companies  in  this  country  are  best  illustrated 
by  the  statements  of  20  large  companies  during  a 
period  of  four  to  five  years,  which  show  net  earnings 
of  from  eight  to  16  per  cent. 

The  growth  of  the  Independent  movement  began 
in  the  central,  northern  and  middle  states,  and  has 
been  phenomenal.  To  illustrate:  Eight  years  ago 
there  were  only  between  5,000  to  6,000  telephones  of 
every  sort  in  the  state  of  Indiana.  Now  there  are 
80,000  Independents  and  22,000  Bell  telephones  in 
that  state.  Ohio,  Pennsylvania,  Iowa,  Illinois  and 
many  other  states  show  as  great  wonders. 

During  the  last  three  years  Independent  telephony 
has  enjoyed  remarkable  growth  in  the  eastern,  west- 
ern and  southern  states.  Iowa,  however,  claims  to 
be  the  banner  Independent  telephone  state,  having 
now  over  1,200  Independent  companies,  to  say  noth- 
ing of  several  hundred  local  and  farmers'  systems. 
On  an  average  there  are  from  80  to  100  new  Inde- 
pendent companies  organized  and  incorporated  each 
month  in  this  country. 

The  Bell  Telephone  Company  has  spent  millions 
of  its  ill-gotten  gains  in  all  sorts  of  schemes  and 
endeavors  to  kill  competition,  with  no  apparent  and 
lasting  effect,  except  to  bring  bankruptcy  to  three 
of  their  largest  sub  or  licensee  companies,  viz.,  the 
Michigan,  Central  Union  and  Erie  system. 

During  the  last  several  years,  especially  during 
the  early  history  of  telephony  in  this  country,  sen- 
timent lias  entered  largely  into  the  calculations  of 
every  man  interested,  and  sentiment  has  worked 
wonders  along  some  lines  of  the  movement  of  Inde- 
pendent telephony.  But  while  sentiment  may  create 
or  augment  the  inauguration  of  any  movement,  social, 
political  or  business,  yet  sentiment  alone  cannot 
maintain  and  sustain  and  give  perpetuity  to  an  en- 
terprise that  must  be  based  necessarily  upon  a  con- 
sideration of  dollars. 

Our  last  convention  in  December,  1902,  was  cer- 
tainly a  great  convention  and  was  marked  by  con- 
siderable enthusiasm  on  the  part  of  all  concerned, 
and  while  very  many  valuable  papers  were  read  and 
some  matters  of  importance  were  discussed  and  some 
things  of  more  or  less  moment  determined,  yet  we 
did  not  bravely  undertake  to  discuss  and  properly 
determine  the  vital  questions  that  must  be  squarely 
met  along  our  pathway  of  progress  to  success.  And 
yet,  perhaps  the  time  was  not  then  ripe,  but  since 
then  has  ripened  for  the  more  intelligent  and  delib- 
erate considerations  of  the  questions  that  must  be 
determined  now  or  in  the   near  future. 

Mr.  Coleman  outlined  at  length  his  views  of  the 
telephone  situation.  He  told  of  the  methods  of  the 
Bell  company  in  trying  to  control  the  telephone  field 
and  pointed  out  the  great  need  of  organized  and 
united  effort  to  combat  so  formidable  a  foe.  Follow- 
ing is  a  paragraph  from  this  part  of  the  report : 
'Tt  is  a  published,  conceded  fact  that  one  of  the 
largest  alleged  Independent  manufacturing  plants  in 
this  country  is  now  under  the  control  and  domina- 
tion of  the  Bell  Telephone  Company,  thus  placing 
at  a  great  disadvantage  and  inconvenience  the  people 
all  over  this  country  who  had  invested  their  money 
in  the  apparatus  made  by  this  concern,  and  the  air 
is  full  of  current  reports  that  other  manufacturing 
establishments  are  tainted  and  influenced  by,  or  in 
some  way  connected  with,  the  Bell  Telephone  Com- 
pany. We  do  not  say  that  these  reports  are  true, 
but  we  do  say,  from  the  experience  in  the  past,  that 
we  ought  to  know  whether  these  reports  have  any 
foundation  in  fact,  because  the  securities  owned  by 
every  Independent  telephone  investor  in  this  country 
are  necessarily  affected  more  or  less  by  such  trans- 
actions." 

After  reviewing  the  history  of  the  association  and 
pointing  out  that  the  time  for  extending  its  juris- 
diction had  arrived,  the  secretary  suggested  that  a 
committee  be  appointed  immediately  to  report  back, 
during  the  sitting  of  the  convention,  a  plan  upon 
which  the  association  can  be  placed  upon  a  financial 
business  basis,  making  it  absolutely  permanent,  with 
definite,  practical  ends  to  consummate.  He  then 
concluded  with  the  following  summary  of  his  recom- 
mendations : 

First — Sentiment  and  enthusiasm  are  essential  ele- 
ments in  the  conduct  of  any  movement  or  enterprise, 
but  ultimate  success  and  perpetuity  demand  the 
introduction  of  other  elements. 

Second — The  necessity  of  adopting  co-operative 
plans,  alliances  and  legitimate  combinations  to  prevail 
successfully  and  ultimately  over  an  organized  com- 
petitive foe,  and  to  protect  our  own  interests  and 
that  of  others,  against  those  alleged  Independent  op- 
erating companies  and  alleged  Independent  manu- 
facturing concerns  that  have,  or  would,  sell  us  to 
the   enemy,    is    absolutely   imperative. 

Third — The    adoption    of   such    co-operative    busi- 
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ness  alliances  as  must  assure  and  reassure  capital 
and  the  general  public  of  the  profitableness  and  per- 
manency of  this  Jegitimate  business  enterprise,  phe- 
nomenal in  its  growth,  popularity  and  usefulness, 
and  to  which  we  have  devoted  o\n-  most  supreme 
energies,  and  for  the  success  of  which  we  have  made 
so  many  sacrifices. 

Fourth — The  adoption  of  some  feasible  plan  to 
insure  the  usefulness  and  pcrpetuily  of  the  Inter- 
state Independent  Telephone  Association  as  an  ef- 
fective organization,  by  placing  it  on  a  sound  finan- 
cial basis,  thus  enabling  the  complete  consummation 
of  definite  ends.  No  orgajiization  can  hope  to  per- 
petuate itself  unless  definite,  profitable,  essential  ends 
are  to  be  attained. 

Fifth — That  this  association  should  be  made  the 
oracle,  the  recognized  head  and  headquarters  of  the 
Independent  movement  in  the  United  States,  in  con- 
nection Avith  which  the  departments  of  information, 
promotion,  statistics,  protection  and  standardization 
should  be  intelligently  pushed. 

Sixth — At  least  sufficient  funds  should  be  paid 
annually  into  the  headquarters  of  this  organization 
to  properly  compass  the  ends  and  aims  contemplated 
in  this  report.  Such  an  amount  would  enable  the 
association  to  secure  the  entire  time,  energy  and 
services  of  a  thoroughly  competent  man  to  take 
charge  of  the  headquarters  and  work,  employ  office 
help,  and  develop  the  work  of  the  various  depart- 
ments indicated,  and  all  this  could  be  done  without 
burdening  anyone. 

Action  is  urged  for  the  specific  ends  to  be  attained 
and  the  general  good  of  Independent  telephoning. 

Committee  on   Seceetary's   Report. 

Henry  A.  Barnhart  of  Rochester,  Ind.,  moved  that 
the  secretary's  report  be  referred  to  a  committee 
of  three  to  investigate  the  recommendations  offered, 
outline  action  on  the  same  and  report  back  to  the 
convention.  An  amendment  was  offered  by  J.  S. 
Bellamy  of  ICnoxville,  Iowa,  increasing  the  com- 
mittee to  10  members,  one  from  each  state  in  the 
association  and  the  president.  The  motion  as 
amended  was  carried  and  the  president  appointed 
the  following-named  gentlemen  tO'  serve  on  this  im- 
portant committee : 

Henry  A.  Barnhart,  Indiana :  A.  G.  Hawley,  Iowa ; 
W.X.  Guy  Jones,  Ohio:  C.  B.  Cheadle,  Illinois  ;  P.  H. 
A'foulton,    Minnesota;    W.    Matthews,   Kentucky;    C. 

E.  Marsh,  Michigan ;  J.  M.  Kennedy,  Missouri ;  W. 

F.  Goodrich,  Wisebnsin. 

■  Concluding   Business   of   Tuesday. 

On  motion  of  L.  A.  Frazee  a  committee  of  three 
was  appointed  to  call  upon  the  Illinois  Telephone 
and  Telegraph  Company  of  Chicago  and  discuss  the 
possibility  of  a  toll-line  connection  with  this  com- 
pany's Chicago  system  and  the  various  Independent 
lines  surrounding  Chicago.  An  invitation  was  also 
extended  to  President  A.  G.  Wheeler  of  the  Illinois 
company  to  appear  at  the  convention  and  address 
the  delegates.  The  committee  appointed  consisted  of 
L.  A.  Frazee,  George  N.  Bandy  of  Iowa  and  W.  G. 
Thompson  of  Ohio. 

Considerable  enthusiasm  was  shown  when  the 
question  of  Independent  long-distance  connection 
with  Chicago  was  mentioned  and  the  prediction  was 
freely  made  that  such  a  condition  would  be  realized 
in  the  near  future.  The  delegates  were  extended 
an  invitation  from  the  Illinois  company  to  inspect 
the  automatic  exchange  in  Fifth  Avenue.  Secretary 
Coleman  announced  that  the  banquet  would  be  held 
in  the  Auditorium  Hotel  on  Thursday  evening  at 
eight  o'clock.  He  also  announced  that  in  view  of 
the  fact  that  the  Chicago  manufacturers  had  discon- 
tinued their  former  custom  of  entertaining  the  dele- 
gates, a  charge  of  $3  a  plate  would  be  made.  This 
fee,  he  said,  would  include  a  band  concert  and  a 
real   "Independent"   feast. 

Wednesday's  Session. 

Wednesday's  session  was  called  to  order  promptly 
at  2  p.  m.  by  President  Hull.  While  the  convention 
awaited  the  arrival  of  those  who  were  to  read  pa- 
pers, a  short  business  session  was  held.  Stanley  S. 
Lichty  was  added  to  the  committee  of  nine  ap- 
pointed to  consider  plans  of  reorganization.  W.  G. 
Thompson  reported  for  the  committee  which  visited 
President  A.  G.  Wheeler  of  the  Illinois  Telephone 
and  Telegraph  Company  to  ascertain  the  attitude 
of  that  company  with  reference  to  long-distance  con- 
nection with  Chicago.  He  said  that  the  committee 
was  well  received  and  was  given  assurance  that,  al- 
though the  company  had  up  to  the  present  time 
given  but  little  attention  to  toll-line  business,  the 
time  was  not  far  off  when  it  would  take  up  long- 
distance connection  with  all  Independent  companies 
having  good  metallic  lines.  Following  Mr.  Thomp- 
son, H.  D.  Critchfield,  who  was  present  as  the  rep- 
resentative of  the  autoniatic  interests,  addressed  the 
convention  concerning  the  possibility  of  long-dis- 
tance Independent  connections  with  Chicago. 

Critchfiei-d  on    Chicago   Toll-line   Connections. 

The  [Illinois]  telephone  company  here  has  com- 
pleted 21  miles  of  tunnel,  covering  points  within 
the  loop  district,  and  some  extensions  beyond  that — 
the  business  part  of  the  city — under  each  street. 
.'\.nd  I  am  saying  this  because  there  is  a  miscon- 
ception in  some  directions.  It  is  said,  for  instance, 
that  this  tunnel  proposition  is  not  a  telephone  propo- 
sition, hut  a  freight  proposition.  Now  it  is  not  only 
a  freight  proposition,  it  is  a  telephone  proposition, 
it  is  a  proposition  which  will  be   used  for  anything 


for  which  the  streets  of  the  city  could  be  legiti- 
mately employed  for  public  utility.  The  telephone 
cables  are  being  strung  in  those  tunnels  and  con- 
nections are  being  made  through  the  tunnels  be- 
tween the  exchange  and  the  offices  and  buildings. 

Now  it  is  the  purpose  of  the  Illinois  Telephone 
and  Telegraph  Company,  as  it  ought  to  be  of  every 
other  telephone  company,  to  give  toll-line  connections 
when  it  can  connect  with  the  right  sort  of  appa- 
ratus ;  that  is,  apparatus  over  which  you  can  talk. 
That  doesn't  mean  that  you  must  have  our  apparatus, 
but  any  company  having  a  good  exchange,  operating 
under  proper  conditions,  will  stand  on  the  same 
footing  exactly  as  will  the  automatic  exchange.  I 
am  not  here  to  sell  our  equipment.  The  Illinois 
Telephone  and  Telegraph  Company  is  trying  to  do 
business,  and  it  is  simply  a  business  proposition ; 
whether  it  is  a  manual  or  an  automatic  equipment 
will  make  no  difference  if  the  apparatus  and  the 
connection    are   all    right. 

There  is  one  proposition,  however,  that  will  be 
considered,  and  that  is  that  this  company,  the  Illi- 
nois Telephone  and  Telegraph  Company,  is  very 
anxious  for  good  toll-line  connections,  but  will  not 
give  a  toll-line  connection  until  good  toll  service  can 
be  given.  It  won't  undertake  to  say  to  its  patrons 
in  Chicago  that  we  will  give  you  good  toll-line 
service;  it  won't  advertise  itself  as  offering  toll-line 
service  until  it  can  give  a  good  toll -line  service  tliat 
will  be  satisfactory  to  the  users.  And  I  think  some 
of  ycu  gentlemen  have  had  experience  perhaps  in 
trying  to  get  toll-line  stations  in  a  town  or  city  that 
you  could  not  get  into  otherwise.  When  you  do 
advertise  a  toll-line  connection  with  a  city  every- 
body who  tries  it  finds  fault  with  it,  and  the  result 
is  that  your  toll  business  has  not  yet  recovered 
f:om   the   injury   it   received   on    that   account. 

Now  it  is  the  purpose  to  take  up  in  the  spring 
a  plan  of  constructing  some  toll  lines  radiating  from 
Cl'iicago  :  not  with  a  view  of  undertaking  to  handle 
the  toll  business  of  Illinois  or  Wisconsin  or  Indiana, 
but  with  a  view  of  making  connections  with  the 
toll  line  in  those  states,  to  handle, the  business  by 
trunk  line  in  a  way  that  will  afford  the  best  pos- 
sible service.  The  basis  of  contracting  will  be  taken 
up,  and  you  gentlemen  will  be  met  and  asked  I0  make 
contracts  with  the  toll-line  company ;  it  will  simply 
be  such  contracts  as  those  common  in  the  toll-line 
business,  a  general  toll-line  contract.  But  it  must 
be  with  good  equipment  and  with  good  apparatus, 
and  the  business  will  be  handled  from  this  end  by 
a  toll  line  which  proposes  to  have,  under  an  ar- 
rangement with  this  company,  the  Illinois  company, 
toll  lines  of  perhaps  50  to  100  miles  in  length,  in 
enough  directions  from  Chicago  to  reach  and  meet 
all  of  the  telephone  companies  in  telephone  business 
in  good  shape — not  doing  a  local  telephone  business, 
not  competing  with  you  gentlemen  in  the  territory 
which  is  covered  by  your  local  business,  but  to 
bring  the  business  into  Chicago.  And  that  will  be 
taken  up,  not  by  the  Illinois  Telephone  Company, 
but  by  another  company  which  is  now  in  embryo, 
but  means  business,  and  the  matter  will  be  sub- 
mitted to  you  before  the  building  season  in  the  spring. 

[Upon  being  questioned,  Mr.  Critchfield  said  that 
the  company  he  represented  had  no  connection  of 
any  kind  with  the  Bell  company,  but  was  entirely 
independent.  He  said  that  the  company  would  pos- 
sibly be  ready  to  give  toll-line  connection  by  next 
fall.] 

Historical  Exhibits. 

B.  F.  Wasson  of  Clinton,  111.,  gave  a  short  talk 
in  which  he  said  that  he  had  begun  the  collection 
of  historical  telephone  apparatus  and  that  he  had 
been  assigned  space  in  the  Electricity  Building  at 
the  St.  Louis  Fair,  where  an  exhibit  would  be  made. 
Tihe  collection  which  he  already  has,  he  said,  forms 
an  interesting  example  of  the  evolution  of  Inde- 
pendent telephony.  He  hoped  that  all  who  have 
telephone  relics  would  correspond  with  him  with 
a  view   to  exhibiting  them  next   year. 

'Classification  of  Freight  Rates. 

The  classification  of  freight  rates  and  the  attitude 
of  railroads  toward  the  smaller  telephone  exchanges 
were  discussed  by  Theodore  Gary  of  M'acon,  Mo., 
who  spoke  as  follows : 

"I  am  using  some  dry-battery  instruments,  and 
I  find  that  the  freight  rates  are  based  on  the  same 
classification  as  the  old  wet  battery  was.  It  costs 
about  four  cents  apiece  to  get  them  into  the  western 
part  of  Missouri  from  Cleveland,  and  about  three 
cents  apiece  from  this  district,  and  it  occurred  to 
me  that  we  ought  to  do  something  in  the  line  of 
getting  a  proper  classification  on  dry  batteries,  for 
instance. 

"Another  injustice,  it  seems  to  me,  is  in  the  re- 
turning of  empty  reels.  Now,  as  I  understand  it — I 
am  not  very  well  posted  on  this  question — I  find 
that  they  are  basing'  these  rates  on  the  same  basis 
as  the  old  wet  batteries.  We  all  know  that  the  old 
glass  jar  would  not  stand  very  much  damage,  and 
the  breakage  and  liability  for  damages  were  vjery 
great  compared  to  the  dry  battei'y,  and  there  ought 
certainly  to  be  a  different  classification  on  dry  bat- 
teries. Then,  in  the  matter  of  returning  reels.  If 
we  were  farmers  shipping  a  crate  of  poultry  from 
somewhere  out  West  to  New  York,  we  could  get 
that  crate  returned  for,  I  believe,  in  some  instances, 
without  any  charge  at  all,  and  in  others  at  about 
one-fourth  of  a  fourth-class  rate.  When  you  come 
to  return  these  empty  reels  you  are  charged  per- 
haps double  first-class  rate,  or  at  least  a  very  high 
rate.     Some  of  the  roads  classify  them  higher  than 


the  original  shipment.  It  seems  to  me  that  that  ought 
to  be  looked  into  by  a  proper  committee. 

"Another  matter  is  the  railroads'  attitude  toward 
the  small  exchange  operator  along  their  different 
stations.  I  don't  know  what  your  experience  has 
been,  but  in  Missouri  the  railroads  have  lately  gotten 
together  and  demanded,  in  most  cases,  that  the  ex- 
changes furnish  them  free  service,  and  if  they  would 
not  agree  to  that,  they  were  required  to  take  their 
telephones  out.  Well,  of  course;  our  subscribers  need 
this  service,  and  while  they  recognize  this,  at  the 
same  time  it  seems  to  me  the  railroad  company 
needs  that  service  also,  as  it  has  become  a  fixture 
and  a  part  of  the  equipment  that  a  station  needs, 
just  as  much  as  it  does  the  seats.  Now  it  does  seem 
to  me  that  this  association,  through  proper  commit- 
tees, might  adjust  this  matter  so  the  small-exchange 
operator  would  get  a  fair  show.  It  seems  to  me 
these  two  points  would  be  lines  that  some  good 
might   be  accomplished   in." 

Mr.  Gary's  remarks  brought  forth  a  long  discus- 
sion and  the  varied  experiences  of  some  of  the  mem- 
bers in  regard  to  the  treatment  accorded  by  the  rail- 
road companies  were  interesting.  Among  those  who 
spoke  on  the  subject  were  Messrs.  Holdole  of  Iowa. 
Meyer  of  Kentucky,  Whittle  of  Iowa,  Wasson  of 
Illinois,  Fields  of  Nebraska,  Tetu  of  Kentucky  and 
Keisenheim  of  Ohio.  A  motion  to  appoint  commit- 
tees to  look  into  this  matter  was  carried,  and  the 
president  appointed  three  committees,  one  to  take 
up  the  question  of  freight  rates,  one  to  look  after 
the  question  of  getting  pay  for  telephones  installed 
in  railway  stations  and  another  to  take  up  the  ques- 
tion with  the  express  companies. 

Scrutinizing   Membership. 

J.  C.  Simmes  of  Nashville,  Tenn.,  representing  the 
Southern  Electrical  Company,  was  then  called  to 
the  secretary's  desk  and  was  informed  by  Secretary 
Coleman  that  the  executive  committee  had  requested 
that  his  members.hip  fee  be  returned  to  him,  as  he 
was  held  to  be  not  entitled  to  membership  on  ac- 
count of  his  connection  with  the  Cumberland  Tele- 
phone Company,  which  is  a  Bell  licensee.  This  pro- 
cedure resulted  in  a  lively  discussion,  which  resulted 
in  the  revoking  of  Mr.  Simmes'  membership  and 
the  assertion  that  several  others  affiliated  with  the 
Bell  companies  were  present,  all  of  whom  were  re- 
quested  to   withdraw   from   the  convention. 

On  the  suggestion  of  a  member  a  committee  on 
credentials,  consisting  of  A.  L.  Tetu,  J.  W.  Splane 
and  W.  H.  Heseltine,  was  appointed.  This  commit- 
tee met  at  once  and  reported  as  follows : 

"Your  committee  to  whom  was  referred  the  ques- 
tion of  membership  begs  to  report  that,  inasmuch 
as  the  time  will  not  admit  of  a  thorough  canvass 
being  made,  the  association  must  depend  upon  its 
loyal  members  to  make  known  the  presence  of  any- 
one interested  in  any  enterprise  antagonistic  to  the 
Independent  telephone  movement.  We  further  rec- 
ommend that  at  future  conventions  no  one  be  ad- 
mitted to  sessions  of  the  association  except  upon 
presentation  to  a  regularly  appointed  doorkeeper  of 
a  certificate  bearing  the  indorsement  of  the  com- 
pany or  firm  he  represents,  and  further  indorsed 
by   the  secretary   of  the  association." 

Action  on  Secretary's  Report. 

The  committee  on  reorganization,  to  which  was 
referred  the  suggestions  offered  in  the  secretary's 
report,  made  the  following  report,  which  was  adopted  : 

"This  committee  was  in  continual  session  from 
S  a.  m.  until  12:30  p.  m.  [December  pth]  with  all 
representatives  present  with  the  exception  of  the 
ones  from  Ohio  and  Missouri,  and  they  were  further 
aided  in  their  work  by  a  number  of  others,  either 
invited  or  voluntaiy  callers,  according  to  instructions 
given  the  committee.  By  reason  of  objectionable 
clauses  given  in  our  present  constitution  and  by- 
laws, they  were  considered  inadequate  for  our  pres- 
ent use.  It  was  the  unanimous  sense  of  the  meeting 
that  action  be  not  delayed  on  the  adoption  of  new 
ones  or  on  other  important  matters  contained  in 
the  secretary's  report.  To  this  end  the  following 
resolution  was  adopted  : 

"Resolved,  That  the  life  of  this  convention  being 
too  short  in  which  to  prepare  permanent  constitu- 
tion and  by-laws,  the  chairman  is  authorized  to 
appoint  at  once  a  sub-committee,  consisting  of  Pres- 
ident Hull,  M'r.  Moulton,  Mr.  Cheadle  and  Mr. 
Goodrich,  to  prepare  a  suitable  constitution  and  by- 
laws under  which  the  association  is  to  continue 
until    permanent    organization    is    effected. 

"The  chairman  to  appoint  such  committee  to  re- 
port back  to  the  larger  committee.  The  temporary 
constitution  and  by-laws  will  in  due  time  be  pre- 
sented  to  the   association   for   your  adoption. 

"The  committee  presents  the  following  recom- 
mendations : 

"First — That  this  association  be  incorporated  with- 
out  capital,  profits  or  liability. 

"Second — It  shall  be  an  organization  covering  the 
present  states  in  the  association,  together  with  such 
other  states  or  territory  as  it  may  be  deemed  of 
interest  to  the  members  of  this   corporation. 

"Third — The  membership  fee  for  any  operating 
exchange  company,  toll-line  company,  individual  or 
corporation,  to  be  fixed  af  $5  a  year,  with  an  addi- 
tional tax,  if  necessary,  not  to  exceed  cents  per 

toll-line-mile,  or cents  per  telephone  of  ex- 
change. 

"Fourth — Uniform  contracts  for  toll-line  connec- 
tions, and,  as  far  as  possible,  uniform  rates  in  ex- 
changes based  on   telephones  in  operation.     In   con- 
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nection  to  have  a  scliedule  showing  cost  of  opera- 
tion and   rates  to  be  charged. 

"Your  committee  further  begs  to  present  the  fol- 
lowing resolution  for  your  adoption  : 

"Resolved.  That  a  permanent  committee,  consisting 
of  Wr.  Hnll,  Mr.  Rex,  ilr.  Coleman  and  Mr.  Barn- 
hart,  be  appointed  by  the  president,  with  himself  as 
chairman  of  the  same,  to  carry-  out  the  recommenda- 
tions of  this  committee,  and  to  effect  the  organiza- 
tion of  this  association." 

Re.\ding   of   P-SPERS. 

Professor  J.  C.  Kelsey  of  Purdue  University,  La- 
fayette. Ind.,  then  read  his  paper  on  "Standardization 
of  Apparatus."  It  is  printed  in  full  elsewhere  in 
this  issue.  A  paper  of  a  similar  nature,  "Standardi- 
zation of  Construction,"  was  rend  by  Secretarv  Cole- 
man, in  the  .absence  of  the  author.  W.  C.  Polk  of 
Kansas  City.  ifo.  Mr.  Polk  was  injured  in  a 
street-car  accident  on  his  way  to  the  convention  and 
was  therefore  unable  to  attend. 

.■\  discussion  followed  the  readin.g  of  these  papers. 
Mr.  Polk's  paper,  together  with  the  discussion  on 
both,  will  be  printed  in  a  future  issue  of  the  Western 
Electrician.  L.  A.  Frazee,  W.  G.  Thompson,  Sec- 
letary  Coleman,  J.  S.  Bellamy  and  Mr.  Meyer  took 
part  in  the  discussion. 

Tempor,\rv  Constitution. 

The  session  of  Thursday  was  called  to  order  by 
the  president  about  10  a.  m.  The  committee  ap- 
pointed to  draft  a  temporary  constitution  and  by- 
laws, to  be  in  force  until  the  reorganization,  reported, 
making  few  changes  in  the  present  governing  rules. 
The  assopation  is  to  be  known  as  the  Interstate 
Independent  Telephone  Association  of  America  and 
the  territory  is  extended  to  all  states  east  of  the 
Rocky  Jlountains.  Each  operating  company  may 
have  several  members  in  the  association,  but  only 
one  vote,  and  manufacturers  and  supply  houses  may 
hold  membership  but  not  have  a  vote  in  the  organ- 
ization. 

Concluding  Business. 

The  first  paper  read  was  that  of  O.  Rex  of  North 
M'ancliester.  Ind..  on  the  subject.  "Competition  Be- 
tween Independent  Companies  and  Farmers"  Mu- 
tuals."  This  paper  created  a  long  discussion,  in 
which  Judge  Taylor  of  Lebanon,  Ind..  called  the 
association's  attention  to  a  recent  decision  in  the 
Indiana  courts  compelling  all  local  telephone  sys- 
tems to  exchange  with  co-operative  companies.  O. 
\^^  Rogers  of  "VVest  Union,  Iowa,  sooke  on  the  right 
of  companies  in  the  occupancy  of  streets.  Others 
who  participated  in  the  discussion  were  Louis  Ben'e 
of  Creston.  111.,  and  Messrs.  Zimmerman  of  Kansas. 
Knapp  of  Ohio.  Thompson  of  Ohio,  Barnhart  of 
Indiana  and  Edwards  of  Illinois. 

Henry  A.  Barnhart  of  Rochester,  Ind.,  read  a  paper 
entitled  "W  here  Should  the  Line  of  Demarcation  be 
Drawn  Between  Independent  Operating  and  Manu- 
facturing Companies  and  the  Bell  Company?"  Mr. 
Bamhart's  paper  was  instructive  and  was  freely  dis- 
cussed. 

The  paper  of  David  Prewitt  of  Winchester,  Ky.. 
on  the  suljject,  "What  Should  Be  the  Representation 
in  the  Connection  of  the  Interstate  Independent  Tele- 
phone Association  in  "Voting?"  was  then  read  and 
discussed. 

J.  S.  Brailey,  Jr.,  of  Toledo.  Ohio,  delivered  an 
address  on  "Independent  Toll-line  Systems,  and  Is 
the  Time  Ripe  for  Merging?"  He  covered  the  past 
history  and  present  progress  of  Independent  teleph- 
ony in  an  able  manner  and  spoke  of  the  need  of 
combined  effort  for  long-distance  connection.  But 
the  time  for  merging,  he  thought,  has  not  yet  ar- 
rived. Local  exchanges,  he  said,  should  never  be 
consolidated,  but  should  be  supervised  by  local  in- 
terests. For  toll-line  service  he  advised  consolida- 
tion by  states,  and  when  this  is  accomplished  on 
thorough  business  principles  all  should  unite  into 
one  strong  company. 

After  the  reading  and  discussion  of  papers  a  res- 
olution presented  by  Mr.  Brooks  of  the  Twin  City 
Telephone  Company  of  Minneapolis  and  creating  a 
committee  to  investigate  the  alleged  action  of  the  post- 
master-general in  ordering  that  none  but  Bell  tele- 
phones be  used  in  the  postoffices  of  the  larger  cities 
was  adopted.  This  asserted  action  on  the  part  of 
the  postmaster-general  was  censured  by  the  mem- 
I>ers  and  the  committee  was  instructed  to  bring  the 
matter  to  the  attention  of  President  Roosevelt. 

W.  H.  McDonough  of  New  York,  N.  Y..  then  read 
a  paper  entitled  "Are  Our  Telephone  Periodicals 
Sufficiently  Careful  as  to  the  Business  Relations  Sus- 
tained by  Contributors?"  In  the  discussion  which 
followed  the  reading  of  this  paper  a  heated  personal 
dispute  arose  between  representatives  of  two  tele- 
phone journals. 

The  president  then  appointed  several  committees, 
after  which  the  report  of  the  nominating  committee 
was  heard  and  adopted,  as  follows : 

President — Henry  A.  Barnhart,  Rochester.  Ind. 

Vice-president — E.  H.  Moulton,  M'inneapolis,  Minn. 

Secretary — E.   M.   Coleman,   Louisville.  Ky. 

Treasurer— A.  B.  Conklin,  Aurora,  111. 

Executive  board — O.  Rex,  North  Manchester,  Ind., 
chairman ;  C.  E.  Hull.  Salem,  111. ;  J.  S.  Bellamy, 
Knoxville,  Iowa;  Richard  Valentine,  Janesville,  Wis. ; 
W.  G.  Jones,  Columbus,  Ohio :  H.  G.  Conger,  Han- 
nibal, Mo. ;  W.  Matthews,  Maysville,  Kv. ;  C.  E. 
Wells,  Kansas:  J.  G.   Splane.   Pittsburg,  Pa. 

The  association  then  adjourned  without  day. 
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The  B.'vnquet. 
The  annual  banquet  of  the  association  was  held 
on  Thursday  evening  at  the  Auditorium.  Over  500 
persons  were  present.  Several  toasts  were  responded 
to.  Excellent  music  by  a  large  orchestra  was  a 
feature  of  the  occasion. 


Convention  Notes  and  Exhibits. 

J.  G.  Brobcck  looked  after  the  interests  of  the 
Simplex  Electrical  Company. 

E.  M.  Deems,  western  agent  of  the  Gordon  Bat- 
tery Company,  was  on  hand. 

J.  H.  Parish  was  on  hand  for  the  Standard  Tele- 
phone and  Electric  Company. 

The  F.  Bissell  Company  of  Toledo,  Ohio,  as  usual, 
did  not  fail  to  exploit  its  telephone  specialties. 

Carney  Bros.,  as  usual,  were  represented  at  the 
Auditorium  and  mingled  with  the  buyers  of  poles. 

William  H.  Slugluff  did  the  honors  for  J.  A.  Roeb- 
ling's  Sons  Company.  Mr.  Slugluff  was  in  daily  at- 
tendance. 

C.  J.  Huebel  of  the  C.  J.  Huebel  Company,  Menom- 
inee, Mich.,  was  among  the  many  pole  men  at  the 
convention. 

P.  F.  Lyons,  of  the  National  India  Rubber  Com- 
pany, did  the  honors  for  Bristol,  R.  I.,  in  his  usual 
pleasing  style. 

General  Superintendent  C.  F.  Messinger  looked 
after  the  interests  of  the  Chicago  Nut  Company,  207 
South  Canal  Street. 

President  Joseph  C.  Belden  of  the  Belden  Manu- 
facturing Company  looked  after  the  interests  of  his 
magnet  wire  works. 

Vice-President  T.  C.  Turlay  and  W.  M.  Smith  of 
the  Chicago  Insulated  Wire  Company  strolled  in  on 
Wednesday  afternoon. 

W.  W.  Smythe,  Jr.,  represented  the  interests  of 
the  American  Conduit  Company  of  Chicago  with 
energy,  tact  and  efficiency. 

Samuel  Munkowitz,  president,  and  H.  Schwab, 
secretary,  of  the  Monarch  Electric  and  Wire  Com- 
pany.  Chicago,   were   in  attendance. 

General  Manager  J.  Cecil  Finch  of  the  Baird 
Manufacturing  Company  was,  as  usual,  on  hand  daily 
during  the   Auditorium   convention. 

Secretary  and  Treasurer  James  Porter  Gilbert  of 
the  Standard  Electrical  Manufacturing  Company  of 
Niles,  Ohio,  dropped  in  at  the  Auditorium. 

The  Warner  pole  changer,  so  extensively  used  by 
Independent  telephone  exchanges,  was  again  brought 
to  the  attention  of  exchange  men  in  attendance. 

Mr.  Townsend,  of  the  Townsend  Cedar  and  Sup- 
ply Company  of  Chicago,  was  on  hand  to  talk  poles, 
crossarms,  etc.,  to  any  interested  telephone  man. 

Richard  Schweitzer,  secretary  of  the  Crawfords- 
ville  Wire  and  Nail  Company  of  Crawfordsville,  Ind., 
attended  the  convention  in  the  interests  of  his  com- 
pany. 

The  Guarantee  Telephone  and  Equipment  Com- 
pany issued  a  neat  circular  descriptive  of  its  bargains 
in  telephones,  switchboards  and  other  telephonic 
equipment. 

Of  course  Western  Manager  F.  E.  Donohoe,  of  the 
American  Electrical  Works,  assisted  as  usual  by  his 
energetic  assistant,  Mr.  Hammond,  mingled  with  the 
boys  daily. 

Of  course  President  E.  H.  Valentine  and  Treas- 
urer Ernest  L.  Clark  were  on  hand  in  the  interests 
of  "good  poles."  Mr.  F.  L.  McGillan  assisted  in 
doing  the  honors. 

Marshall  H.  Coolidge.  the  popular  northwestern 
cedar  man,  delegated  T.  H.  Camfield  to  represent  the 
Coolide-e  interests,  and  it  is  safe  to  say  that  they  did 
not  suffer  thereby. 

R.  B.  Abbott,  Chicago  sales  manager  for  the  Na- 
tional Wire  Corporation,  New  Haven,  Conn.,  had 
charge  of  the  interests  of  his  company  and  made 
many  new  friends. 

H.  B.  Camp  Company,  manufacturer  of  Camp  con- 
duits, so  largely  used  by  telephone  and  electric-light 
companies,  was  represented  by  J.  A.  Hammett  of 
the  Chicago  office. 

F.  B.  Badt  &  Co.  were  on  hand  at  the  convention 
exploiting  the  Field  clay  conduits,  for  which  the  firm 
is  agent  in  the  West.  F.  B.  Badt  and  G.  M.  Willis 
were  in  attendance. 

Of  course  "Kirk"  did  his  usual  energetic  work  for 
the  McRoy  Clay  Works,  and  his  unique  signs  ap- 
peared throughout  the  Auditorium  on  practically 
every  prominent  location. 

Of  course.  W.  H.  Crumb  &  Co.,  the  well-known 
telephone  engineers  and  contr.actors,  Chicago,  were 
on  hand  to  remind  prospective  customers  of  their 
willingness  to  serve  them. 

W.  P.  Bowring,  secretary  and  treasurer  of  the 
C.  H.  Worcester  Company,  Chicago,  the  well-known 
cedar  producer,  mingled  with  his  friends  and  cus- 
tomers at  the  convention. 

The  Illinois  Electric  Company's  exhibit  was  well 
tr'ken  care  of  l>y  Messrs.  C.  J.  Litscher,  Malcolm  Mc- 
Neill and  C.  L.  Peirce,  Jr.  Peircc  specialties  and  a 
general  line  of  supplies  were  shown. 

Tlie  Moon  Manufacturing  Company  of  Chicago, 
'represented  by  Manager  H.  C.  Procunier  and  F.  H. 
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Wood,  exhibited  the  Moon  terminal  heads  with  metal 
outer  case,  of  which  their  self-soldering  nozzle  was 
a    feature. 

J.  C.  Kirkpatrick  and  H.  W.  Reade  of  the  Pitts- 
burg and  Lake  Superior  Iron  Company,  Escanaba, 
Mich.,  prominently  identified  with  the  cedar-pole 
business,  arrived  on  Thursday  morning. 

E.  E.  Reynolds  represented  the  Maltby  Lumber 
Company  of  Bay  Citv,  Mich.  Mr.  Reynolds  states 
that  the  Maltby  company  continues  to  do  a  most  sat- 
isfactory business  in   the  pole  and  tie  line. 

N.  S.  Harter,  of  the  Current  Electric  Company, 
Chicago,  was  on  hand  to  explain  the  merits  and  illus- 
trate the  workings  of  the  new  Harter  ringer,  which 
attracted   considerable    favorable   comment. 

B.  F.  Wasson,  an  experienced  and  well-known 
telephone  man  from  Clinton,  III.,  was  one  of  the 
delegates.  He  is  interested  in  the  telephonic  his- 
torical exhibit  to  be  made  at  St.  Louis  next  year. 

Of  course  the  Nungesser  battery  was  not  to  be 
denied,  although  this  time  no  exhibit  was  made. 
Thomas  G.  Grier  of  Chicago  and  General  Manager 
H.  G.  Robbins  of  Cleveland  came  early  and  stayed 
late. 

The'  Signalphone  Company  'of  Milwaukee,  Wis., 
manufacturer  of  electrical  supplies,  telephones,  sig- 
nalphones  and  fire  and  police  systems,  had  an  inter- 
esting exhibit,  of  which  E.  E.  Salisbury  was  in 
charge. 

William  Hubbard  of  Elgin,  III.,  interested  the  del- 
egates by  displaying  the  original  first  subscribers' 
list  to  the  Chicago  Telephone  Company,  covering  but 
two  full  pages.  This  interesting  relic  excited  much 
curiosity. 

The  Allen-Hussey  Company,  manufacturer  of  inte- 
rior telephones,  made  a  pleasing  display  of  interior 
telephones  and  one  that  attracted  attention.  C.  J. 
Hoff,  president  of  the  company,  was  in  charge  of 
the    exhibit. 

An  interesting  exhibit  was  that  of  the  Vesta  Stor- 
a,ge  Battery  Company,  which  had  on  display  its  new 
alkaline  and  lead-storage  batteries,  and  was  repre- 
sented by  D.  P.  Perry,  A.  C.  M'iller,  Mr.  Nemoyer 
and  Ward  S.  Perry. 

"Plugging  Along  in  the  Right  Direction"  was  the 
title  of  a  unique  souvenir  distributed  by  the  Western 
Telephone  Manufacturing  Company  of  Chicago  and 
Winthrop  Harbor,  III.  "The  souvenir  consisted  of  a 
miniature  telephone  plug. 

M'.  F.  M'offett,  assistant  ^ales  manager  of  the  bat- 
tery and  specialties  department  of  the  National  Car- 
bon Company,  Cleveland,  assisted  by  A.  "V.  Ward, 
manager  of  the  Chicago  office,  looked  after  the  in- 
terests of  the  National  company. 

F.  B.  Cook  displayed  a  fine  line  of  telephone  ac- 
cessories, such  as  cable  terminals,  lightning  arresters, 
distributing  boards,  etc.  J.  A.  Cook,  H.  R.  Cook, 
C.  E.  White  and  R.  F.  Parker  also  gave  their  atten- 
tion to  looking  after  this  exhibit. 

E.  R.  Harding,  the  western  manager  of  the  Holt- 
zer-Cabot  Electric  Company,  did  the  honors  for  his 
company  in  his  usual  capable  manner.  "H.-C." 
products  are  widely  used  in  the  West,  due  largely  to 
Mr.   Harding's  indefatigable  efforts. 

Of  course  the  Swedish-American  Telephone  Com- 
pany vvas,  as  usual,  strongly  represented,  although 
no  exhibit  was  made.  In  attendance  were  President 
E.  B.  Overshiner,  Sales  Manager  A.  V.  Overshiner, 
C.  H.  Macklin,  F.  M.  Ferguson  and  John  Russell. 

The  Norstrom  Lock-out  Telephone  Manufacturing 
Company  of  Chicago  made  no  exhibit,  but  Mr.  Har- 
ris and  M'r.  Norstrom  were  in  daily  attendance  and 
extended  cordial  invitations  to  delegates  to  visit  their 
factory,  where  operation  of  their  system  was  shown. 

The  Gould  Storage  Battery  Company  of  New 
York  and  Chicago,  as  usual,  came  to  the  front  in 
the  person  of  Western  Manager  E.  L.  Draffin.  Mr. 
Draffin  this  time  made  no  attempt  at  an  exhibit  of 
the  Gould  Storage  Battery  plate,  but  was  in  daily 
attendance. 

The  Eureka  Electric  Company  was,  as  usual,  fully 
represented  by  President  I.  J.  Kusel,  H.  J.  Kusel,  R. 
Mitten  and  H.  Rosenow  of  the  sales  department. 
The  Eureka  company  made  a  fine  display  of  tele- 
phonic apparatus  and  also  presented  an  improved 
express  board. 

An  excellent  display  of  self-fluxing  solder,  solder- 
ing salts  and  paste  was  shown  by  the  Kester  Elec- 
tric Manufacturing  Company  of  Chicago.  This  com- 
pany reports  a  rapidly  increasing  business  both  do- 
mestic and  foreign.  Much  of  its  solder  is  used  in 
switchboard  work. 

Hall  L.  Brooks,  the  genial  pole  man  of  Tomahawk, 
Wis.,  spent  a  few  days  in  Chicago  this  week  and 
also  attended  the  convention.  Mr.  Brooks  states  that 
the  past  year  was  a  most  successful  one  for  him 
and  his  business  with  the  telephone  and  electric-light 
companies  is  constantly  growing. 

The  Central  Electric  Company  was  well  repre- 
sented and  did  the  honors  for  Okonite  and  general 
electrical  supplies.  On  Wednesday  morning  Mr. 
George  Manson  arrived  from  New  York  and  kept 
Okonite's  host  of  friends  well  in  touch  with  what 
was  "doing"  at  the  New  York  headquarters. 

The  North  Electric  Company  made  a  characteristic 
exhibit  of  parts  and  about  50  excellent  and  large 
photographs  of  its  various  exchanges  throughout  the 
country.     Looking  after  the  interests  of  the  North 
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Company  were  C.  H.  North,  George  B.  Pratt,  Ray- 
mond   Heiidricksoii   and    F.    F.    Sapp. 

Latlirop  H.  Collins,  of  the  Nagel-Collins  Manufac- 
turing Company,  spent  Tuesday  mingling  with  the 
delegates  in  the  Auditorium  rotunda.  This  institu- 
tion is  a  manufacturer  of  various  high-grade  elec- 
trical and  mechanical  specialties  and  a  number  of 
devices  applicable  to  telephonic  equipment. 

The  American  Electric  Telephone  Company,  as 
usual,  was  looked  after  by  President  P.  C.  Burns 
and  General  Manager  Imhsen.  The  American  com- 
pany, as  formerly,  entertained  lavishly,  but  this  time 
no  attempt  was  made  at  an  extensive  exhibit  beyond 
welcoming  the  company's  host  of  friends  at  the 
Canal  Street  factory. 

F.  W.  Pardee  and  F.  W.  Krengel  represented  the 
telephone  department  of  the  Chicago  Writing  Ma- 
chine Company.  This  concern  made  one  of  the  most 
interesting  exhibits  at  the  convention,  consisting  of 
a  complete  line  of  its  adjustophones.  A  feature  of 
the  exhibit  was  a  gold-platod  'phone  attached  to  a 
gold-plated  adjustophone. 

The  Fulmer-Kuester-Schroeder  Company  of  Chi- 
cago, formerly  the  D.  M.  Fulmer  Lumber  Company, 
was  represented  at  the  convention  by  D.  M.  Fulmer, 
J.  W.  Fulmer  and  H.  C.  Miller.  The  company  had 
a  unique  exhibit  in  the  shape  of  rustic  chairs  made 
of  cedar  poles.  The  straightness  of  their  poles  was 
shown  in  samples  distributed  throughout  the  cor- 
ridors of  the  hotel. 

Manager  W.  J.  Barrett,  of  the  Chicago  office  of  the 
American  Conduit  Company,  mingled  with  the  boys. 
Mr.  Barrett  is  one  of  the  best-known  men  in  the  elec- 
trical business  in  the  West.  For  years  he  operated 
in  various  electrical  capacities  throughout  California 
and  other  western  states.  He  has  only  comparatively 
recently  taken  charge  of  the  business  of  the  American 
Conduit  Company. 

As  usual,  Raber  &  Watson  were  strictly  "in  evi- 
dence." A  novel  feature  of  their  exhibit  was  "Long 
Tom"  Brockman,  a  well-known  colored  man  of 
Chicago,  who  represented  the  Raber  &  Watson  long 
poles.  Long  Tom  is  very  tall — he  is  said  to  measure 
seven  feet  eight  inches — and  attracted  wide  atten- 
tion. The  Raber  &  Watson  interests  were  looked 
after  by  A.  D.  Watson  and  M.  E.  Brown. 

B.  F.  Vreeland,  president  of  the  Western  Lumber 
and  Pole  Company,  came  from  Denver  to  attend  the 
convention.  This  company  has  lately  added  quite 
a  number  of  telephone  companies  to  its  list  of  cus- 
tomers. An  order  for  about  150  cars  of  long  poles 
was  recently  secured  from  the  new  Home  Independ- 
ent Telephone  Company  of  Kansas  City.  Mr.  'Vree- 
land's  company  makes  a  specialty  of  long  poles. 

The  wire  exhibit  of  the  Indiana  Steel  and  Wire 
Company,  Muncie.  Ind.,  created  much  comment  at 
the  convention.  The  fact  that  the  company  is  pro- 
ducing the  highest  grades  of  telephone  and  telegraph 
wire  explains  the  interest  manifested  on  the  part 
of  the  Independent  people.  This  is  an  Independent 
concern  and  its  products  seem  to  be  duly  appre- 
ciated.    Robert  Miller  was  in  charge  of  the  exhibit. 

H.  E.  Cobb,  the  well-known  Chicago  supply  man, 
was  kept  busy  explaining  the  merits  of  the  glass 
insulators  manufactured  by  the  Ohio  Valley  Glass 
Company,  the  products  of  the  Electrose  Electric 
Manufacturing  Company  and  the  telephone  and  tele- 
graph wire  made  by  the  Crawfordsville  Wire  and  Nail 
Company.  M'r.  Cobb  represented  the  above  compa- 
nies and  has  been  most  successful  in  handling  their 
specialties. 

Sales  Manager  Bennett  of  the  Electric  Appliance 
Company  and  Manager  Dinsmore  of  the  company's 
telephone  department  were,  as  usual,  in  constant  at- 
tendance. This  time,  however,  the  Appliance  com- 
pany deviated  from  its  custom  of  years  and  made 
no  extensive  exhibit.  Messrs.  Bennett  and  Dinsmore, 
as  usual,  did  excellent  "fine  work"  in  the  matter  of 
modern  unique  advertising,  and  the  Appliance  com- 
pany was  kept  well  to  the  front. 

The  Monarch  Telephone  Manufacturing  Company 
occupied  Room  644  and  exhibited  a  full  line  of  its 
telephones  and  parts.  Several  new  pieces  of  appa- 
ratus were  shown  and  a  number  of  novelties  in  the 
way  of  transmitters  and  other  parts  which  had  been 
subjected  to  fire  and  water  and  still  operated  sat- 
isfactorily. The  exhibit  was  in  charge  of  E.  E.  Yax- 
ley, general  manager,  J.  C.  Hulacher.  superintendent, 
and  W.  H.  Tinnon,  sales  manager. 

G.  H.  Miller,  president  of  the  Miller  Anchor  Com- 
pany of  Norwalk,  Ohio,  and  his  son,  F.  B.  Miller, 
were  kept  busy  explaining  the  merits  of  the  Miller 
anchor  for  guying  poles  to  the  delegates  and  visitors 
interested  in  this  novel  anchor.  The  company  dis- 
played a  handsome  line  of  silver-plated  samples  which 
were  made  especially  for  the  St.  Louis  Exposition. 
The  Miller  anchor  is  said  to  be  giving  the  best  of 
satisfaction  to  those  who  have  adopted  it. 

President  E.  W.  Hammer  and  Secretary  H.  J. 
M'inhinnick  of  the  General  Engineering  Company, 
Chicago,  consulting  and  contracting  telephone  engi- 
neers, did  the  honors  for  this  company.  The  Gen- 
eral Engineering  Company  has  installed  a  number 
of  interesting  telephone  exchanges  and  is  now  build- 
ing the  exchange  at  Lincoln,  Neb.,  which  will  have 
a  capacity  of  10,000  and  the  Sioux  City  (Iowa)  ex- 
change,  which  will  have  a  similar  capacity. 

The  Stromberg-Carlson  Manufacturing  Company 
had  its  usual  numerous  array  of  representatives  in 
attendance,    including    the    following-named   gentle- 


men :  A.  O.  Stromberg,  C.  W.  Stiger,  F.  L.  Martin, 
H.  C.  Hackney,  F.  E.  Rotchka,  J.  J.  Nate,  E.  C. 
Lewis,  Garrison  Babcock,  R.  B.  Tyler,  W.  M.  Bowen, 
Paul  Meyers.  No  exhibit  was  made,  carriages  be- 
ing provided  to  convey  visitors  from  the  Auditorium 
to  the  factory.  Several  novel  souvenirs  were  dis- 
tributed. 

The  Central  Telephone  and  Electric  Company  of 
St.  Louis  was  fully  represented  by  President  James 
S.  Cuming,  Vice-president  C.  H.  Wallace  and 
Electrical  Engineer  W.  F.  Gradolph.  The  company 
made  quite  an  extensive  exhibit  and  distributed  its 
new  handsome  World's  Fair  art  catalogue.  The  ap- 
paratus specialized  in  the  exhibit  was  Becker  pro- 
lectors,  equipped  with  Gilgen  patent  fuses,  also  the 
Becker  cable-terminal  heads  and  a  line  of  porcelain 
fuse  blocks. 

The  Automatic  Electric  Company  showed  an  au- 
tomatic switchboard  illustrating  a  lo.ooo-line  auto- 
matic exchange.  A  novel  feature  was  telephones  in 
their  exhibition  room  connected  with  the  central  ex- 
change of  the  Illinois  Telephone  and  Telegraph  Com- 
pany, which  gave  a  practical  working  demonstration 
of  the  quickness  and  efficiency  of  this  system.  Rep- 
senting  this  company  were  H.  D.  Critchfield.  J.  F. 
Crook,  H.  D.  Ogden,  H.  S.  Durant,  W.  E.  Cooke  and 
S.   F.  Harris. 

The  interests  of  the  New  York  Insulated  Wire 
Company  were  naturally  looked  after  by  Western 
Manager  James  Wolff.  Mr.  Wolff  has  recently  been 
appointed  to  take  charge  of  the  western  business  of 
the  Paiste  Company  also,  and  as  a  consequence  is 
at  the  present  time  very  busy.  He  was  unable  to 
spend  a  great  deal  of  time  at  the  convention.  At  the 
last  Interstate  convention,  it  will  be  remembered. 
Mr.  Wolff  carried  off  the  honors  as  chairman  of  the 
entertainment  committee. 

The  Elmore-Fowler-Jacobs  Company  of  Chicago 
and  Milwaukee  was  represented  by  President  J.  H. 
Fowler  and  Secretary  and  Treasurer  Eltinge  El- 
more. This  company  is  one  of  the  largest  producers 
of  cedar  poles,  ties,  etc..  and  made  many  new  friends 
at  the  convention.  An  interesting  souvenir  in  the 
shape  of  a  story  entitled  "The  Testimony  of  a  Tele- 
]5hone  Pole"  was  distributed  at  the  convention  and 
was  eagerly  sought.  The  story  was  written  by  Miss 
Floretta  G.  Elmore,  daughter  of  Eltinge  Elmore. 

President  Henry  Shafer  of  the  International  Tele- 
phone Manufacturing  Company  created  a  most  favor- 
able impression  with  the  new  switchboard  drop  which 
the  company  has  just  brought  out.  As  one  telephone 
man  put  it.  this  drop  is  built  like  a  watch.  The 
device  has  a  number  of  fine  technical  points  which 
can  be  appreciated  by  inspection  when  it  is  in  place 
on  the  board.  The  company  entertained  its  frierids 
in  Chicago,  and  a  number  visited  the  factory  to  in- 
spect the  switchboard  into  which  these  new  drops 
are  incorporated. 

C.  L.  Hibbard,  who  recently  oreanized  the  Empire 
Electrical  Supply  Company  of  57  West  Jackson  Bou- 
levard, made  his  initial  bow  as  a  supply  manager  at 
the  telephone  convention.  Mr.  Hibbard  is  now  sec- 
retary and  general  manager  of  his  company,  and 
under  his  guidance  it  is  already  achieving  a  gratify- 
ing success.  Incidentally,  it  may  be  stated  that  the 
Empire  company  has  received  up  to  date  a  number 
of  most  flattering  offers  of  agencies  from  outside 
houses  desirous  of  a  reliable  institution  to  handle 
their   specialties   in   the  West. 

President  Frank  Jones,  of  the  American  Electric 
Fuse  Company,  as  usual  did  himself  credit  in  the  line 
of  specialty  advertising.  This  time  M'r.  Jones  pre- 
sented the  card  of  "Mr.  Self-Soldering  Heat  Coil," 
and  attached  to  this  visiting  card  was  a  sample  of  the 
latest  specialty  brought  out  by  the  American  Elec- 
tric Fuse  Company.  This  self-soldering  heat  coil  is 
a  most  unique  device,  releasing  on  an  overload  of 
current,  which  instantly  solders  and  sets  itself  again 
in  readiness  with  a  new  setting.  To  appreciate  this 
novel  and  interesting  telephonic  refinement,  however, 
one  must  see  it  in  operation. 

T.  P.  Gleason,  of  the  American  Carbon  Battery 
Company,  came  up  over  the  Alton  on  Tuesday  night, 
bringing  with  him  samples  of  telephone  carbon  but- 
tons of  superior  quality  and  a  line  of  porcelain 
goods.  The  American  Carbon  Battery  Company  is 
paying  particular  attention  to  the  production  of  a 
carbon  button  with  a  surface  of  high  polish.  The 
high  quality  of  this  button  is  making  it  many  friends 
among  builders  of  high-class  transmitters.  "The  com- 
pany is  likewise  beginning  to  push  most  energet- 
ically its  porcelain  business  and  is  making  many 
friends  among  the  supply  dealers  in  the  West. 

W.  H.  Anderson  &  Sons  of  Detroit,  Mich.,  were 
represented  at  the  convention  by  W.  R.  Anderson 
and  Thomas  H.  Tapp,  with  an  exhibit  of  general 
construction  tools.  The  principal  items  were  the 
Anderson  pole  raiser,  the  Anderson  manhole  cable 
hanger,  conduit  cleaners,  general  digging  tools  and 
the  cable  reel  jack.  The  company  has  several  satis- 
factory orders  placed  for  the  above  items  as  well 
as  its  new  crossarm  extension,  a  device  enabling 
companies  to  increase  the  carrying  capacity  of  their 
crossarms.  Early  next  season  the  company  prom- 
ises to  bring  to  the  notice  of  the  telephone  compa- 
nies a  new  anchor  rod  which  will  do  away  with  the 
troublesome  nut  and  washer  feature,  besides  increas- 
ing the  strength  of  the  rods.  A  messenger  hanger 
which  allows  the  messenger  wire  to  be  hung  at  least 
an   inch   nearer   the  pole  than  by  any  other  hanger 


was  shown.  The  company  has  plans  preparer!  for  an 
extension  to  its  present  facilities  representing  an 
expenditure  of  about  $200,000. 

Measured  service  was  exploited  by  the  Stroud 
Telephone  Specialty  Company  of  Chicago.  The  ex- 
hibit consisted^  of  a  complete  exchange  with  the 
telephones  equipped  with  condensers  and  meters. 
With  these  devices  the  subscriber  is  required  to 
deposit  the  fee  before  outgoing  service  can  be  had. 
The  depositing  of  the  proper  coin  or  the  act  of 
registering  the  toll  calls  the  operator.  In  case  of 
the  inability  of  the  operator  to  connect  .the  caller 
wilh  the  person  called  the  coin  is  refunded.  If  the 
nieler  is  used  the  subscriber  gets  credit  by  having 
his  count   (which  he  has  registered)    set  back. 

Martin  L.  Bowbeer  did  the  honors  and  did  them 
well  for  the  Chicago  Die  and  Electric  Company  of 
87  West  Lake  Street,  Chicago.  This  institution 
does  a  good  business  with  telephone-construction 
people  and  telephone-manufacturing  companies  in 
sleeve  joints  for  copper  wire,  fuses  and  lightning  ar- 
resters. It  makes  a  specialty  of  the  Maxstadt  patent- 
improved  American  joint  and  operates  under  the 
Maxstadt  patent,  No,  655,905.  It  is  also  the  sole 
manufacturer  of  the  Maxstadt  patent-improved 
fusible  cut-out  carbon  lightning  arresters.  Mr.  Bow- 
beer  made  a  number  of  new  friends  for  his  insti- 
tution. 

The  Kellogg  Switchboard  and  Supply  Company,  as 
has  been  its  custom  for  several  convention  periods, 
made  no  exhibit  at  the  convention  proper.  As  usual, 
however,  the  large  Kellogg  factory  was  kept  open 
for  the  inspection  of  out-of-town  visitors.  Following 
its  usual  custom,  however,  the  Kellogg  "army"  was 
in  daily  attendance.  .'Vmong  those  present  at  the 
sessions  and  mingling  among  the  exhibitors  were  the 
following-named  gentlemen:  W.  W.  Dean,  F.  J. 
Dommerque.  K.  B.  Miller,  A.  E.  Barker,  R.  L.  Ames, 
R.  H.  Manson.  A.  B.  Kratz,  J.  L.  Ainsworth, 
R.  S.  Mueller,  J.  H.  Lutz.  H.  E.  Krause,  W.  R.  Hine, 
P.  W.  Bossert,  H.  N.  Farris  and  Mr.  Forest. 

The  "pole"  trademark  of  the  Lindsley  Bros.  Com- 
pany, producer  of  cedar  poles,  is  kept  energetically 
before  the  eyes  of  telephone  people  at  the  conven- 
tion by  Secretary  E.  A.  Lindsley  and  Assistant  M'an- 
ager  Joseph  Alexander  Navarre.  President  G.  L. 
Lindsley  was  expected  daily  to  put  in  an  appearance, 
but  failed  to  reach  the  city  in  time  to  participate  in 
the  gathering  at  the  Auditorium.  The  Lindsley 
company  is  now  occupying  a  larger  suite  of  offices 
in  the  Tribune  Building,  where  it  has  its  headquar- 
ters. The  business  of  Lindsley  Bros,  has  progressed 
at  an  unusually  rapid  rate  during  the  last  few  years 
until  they  stand  to-day  as  one  of  the  most  prominent 
pole  handlers  in  the  world. 

The  Sterling  Electric  Company,  Lafayette,  Ind., 
was  represented  by  W.  E.  Doolittle,  president ;  H.  A. 
Taylor,  vice-president  and  secretary;  S.  B.  Fowler, 
electrical  engineer:  H.  S.  Bullock,  superintendent; 
H.  T.  Doolittle.  purchasing  agent;  Evan  Shelby,  sales 
manager;  K.  V.  Murry,  traveling  representative,  and 
G.  W.  Metcalfe.  The  main  exhibit  was  a  showing  of 
the  company's  new  lamp-signal,  lamp-supervision 
magneto  switchboard  for  small  exchanges,  varying 
from  ICO  to  150  drops;  also  a  selective  party-line 
system,  various  types  of  common-battery  instruments 
and  30  pictures  showing  large  common-battery  instal- 
lations. The  company's  protective  devices  are  so 
well  known  that  it  was  thought  not  necessary  to  dis- 
play them. 

The  Standard  Underground  Cable  Company  of 
Pittsburg  presented  its  usual  handsome  front.  ■  'Those 
in  attendance  looking  after  Standard  Underground 
interests  were  Western  Manager  J.  R.  Wiley,  as- 
sisted by  E.  J.  Pietzcker.  W.  M.  Rogers  and  A.  A. 
Anderson  of  Pittsburg.  The  Standard  Underground 
Cable  Company  made  no  extensive  exhibit  beyond 
presenting  a  line  of  interesting  samples  representing 
its  varied  product.  Attention,  however,  was  called 
to  the  fact  that  the  company  is  now  most  energet- 
ically pushing  among  telephoneic  people  its  hard- 
drawn  copper  wire  for  toll  lines.  The  Standard 
Underground  Cable  Company's  new  wire  mill  at 
Perth  Amboy,  N.  J.,  is  running  full  blast  on  this 
hard-drawn  wire. 

One  of  the  most  attractive  selectors  in  the  exhibit 
at  the  convention  was  that  of  the  Nicholas  Selector 
Company  of  Rochester,  N.  Y.,  and  the  invention  of 
C.  E.  Nicholas,  now  manager  of  the  telephone  com- 
pany at  Kenton,  Ohio.  The  company  says  that  the 
great  point  to  be  obtained  in  the  use  of  its  device  is 
the  use  of  present  instruments,  Avhile  at  the  same 
time  the  user  may  employ  any  series  make  of  tele- 
phone with  the  same  general  result  of  present  bridg- 
ing systems.  In  the  construction  of  the  selector  all 
springs  are  omitted.  The  talking  circuit  is  closed 
and  opened  by  means  of  the  mercury  cup.  The  ring- 
ing of  the  subscriber's  bell  by  Central  does  not  pass 
through  the  mercury.  Mr.  Nicholas  has  also  a 
scheme  for  the  numbering  of  party  lines,  so  that  the 
operator  may  grasp  the  situation  the  moment  the 
subscriber  calls  the  number. 

Western  M'anager  F.  S.  Skeel  introduced  the 
Crouse-Hinds  Electric  Company  of  Syracuse,  N.  Y., 
to  the  telephone  industry  by  presenting  a  new  claim- 
ant for  honors  among  pole-guy  anchors.  The  chief 
claim  for  superiority  of  this  device  lies  in  tlie  facts 
that  "a  sledge  and  a  man  to  swing  it"  are  all  that  are 
required  to  fix  the  anchor  in  the  ground  ready  for 
the  guy  wire.  It  is  further  claimed  that  it  may  be 
driven    into   practically   any   sort    of   ground   except 
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solid  rock  and  that  it  will  hold  in  "any  old  kind  of 
ground."  M'r.  Skeel  was  in  attendance  part  of  the 
time,  but  the  exhibit  was  left  in  the  hands  of  C. 
Dubsky,  of  the  Crouse-Hinds  Chicago  office.  Mr. 
Skeel  was  unable  to  be  in  constant  attendance,  owing 
to  a  recent  illness.  Just  at  the  present  time  he  is, 
strictly  speaking,  a  convalescent.  The  new  guy 
anchor  exhibited  was  set  up  in  various  locations 
throughout  the  exhibition  halls  and  circulars  were 
distributed    explaining   its    merits. 


Delegates  and  Visitors. 

Addlcr,  .^rtliur  A.,    Commercial  Tel.   Co Hudson,   N.    V. 

Appleman,    I.    S Chicago 

Arterburn,   C.   I.,   Ka.nsas  Tel.  Co Kansas,  111. 

Asire,   G.    H Logansport,    Ind. 

Badt,  1-.   13..  Weston  Inst.   Co.,  Field  Clay  Conduit  Co., 

Ward    Leonard    &    Co Chicago 

Baker.    .\.    K..    The   Elliott   Co Boston 

Baker,  E.   B.,  The  Okonite  Co New  York 

Bandy,  George  N.,  Hawkcve  Tel.   Co Des  Moines,  Iowa 

Barnes,    Tohn   E Logansport,    Ind. 

Barnhart,  Henrv  A.,   Rochester  Tel.  Co Rochester,   Ind. 

Bastin,    H.    \".."Bastin  Tel.    Co Lancaster,    Ky. 

Bates,  E.  I.,  Chippewa  Co.  Tel.  Co Eagle  Point,  Wis. 

Beers,    George    \\ l-'ort   Wayne,    Ind. 

Bell,   T.   H.,   Hoosier  Tel.   Co Salem,  Ind. 

Bellamy,   I.    S.,   Knoxville   Electric  Co Knoxville,    Iowa 

Berve,    Louis,    Ogle   Co.   Tel.    Co. Rochelle,    111. 

Bines,     Robert     Chicago 

Bishton.  George  A.,  Cedar  Rapids  and  Marion  Tel.  Co. 
Bissell,  W.   S.,  The   F.  Bissell   Co Toledo,  Ohio 

Cedar    Rapids,    Iowa 

Brailey,  James   S.,   Jr.,   Toledo    Home   Tel.    Co Toledo 

Brenton.  Clvde.   Mutual  Tel.   Co Des  Moines,   Iowa 

Briggs,  G.  A.,  Chicago  Tel.   Supply   Co Elkhart,  Ind. 

BroDcck,    1.   G.,   Simplex  Elee.    Co ; Chicago 

Brodt,  J.'H.,  Centr,il  Mutual  Tel.  Co Rockwell  City,   Iowa 

Bromley,  T.,   Tr.,  Delaware  and  Madison  Counties  Tel. 

Co.     ..." Muncie,    Ind. 

Brooks.  L.  L.   C,  Twin   City  Tel.   Co Minneapolis,   Minn. 

Burlincham,    C.    L.,    The    McDermid    Mfg.    Co Chicago 

Butler,  W.  H..  Portage  Co.  Tel.  Co Kent,  Ohio 

Carson,  B.    C.  Valley   Tel.   Co Bay  City,   Mich. 

Carter,  Alva  J Seymour,   111. 

Cbamplin,  John,  Westerly  Automatic  Tel.  Co. .Westerly,  K.  I. 

Cheadle,    C.    B Johet.    111. 

Clark.    E.   L.,    Valentine-Clark    Co Chicago 

Clark.   Nerge,  Home  Tel.   Co Bowling  Green,   Ky. 

Cleaver,  H.   M.,    Lewis  Co.   Tel.    Co Canton,   Mo. 

Coleman,  E.   M.,  Louisville  Home  Tel.  Co. ..  .Louisville,  Ky. 

Collins,    \V.    Forman,    Western    Electrician Chicago 

Conklin,  A.  B.,  Interstate  Ind.  Tel.  and  Tel.  Co 

Auroca,     111. 

Cook,   Frank   B Chicago 

Conover,  George   W Chicago 

Cornell,   K.   G..   Brighton  Tel.   Ex.   Co Brighton,   Iowa 

Crall,   E.   A.,   Menomenee  Range  Tel.    Co 

Iron    Mountain,    Mich. 

Cravath,  J.  R.,  Electrical  World  and  Engineer New  Yoijk 

Cross,    M.    B.,   Francis   Beidler   &   Co Chicago 

Crosslev,   Powel,    Cincinnati  Tel.   Co Cincinnati,   Ohio 

Cuming.   James   S.,    Central   Tel.   and   Elec.    Co St.   Louis 

Daniel,    \\  .    S Knox,   Ind. 

Davenport,  H.  H.,  Valley  Tel.  and  Tel.  Co.. Green  Bay,  Wis. 

Diggs,  A.   B Winamac,    Ind. 

Dinsmore,  S.  A.,  Elec.  Appliance   Co Chicago 

Dobbs,    A.    E , ■ .  ■  Chicago 

Dodd,    Philip    S.,    Electrical    Review    New    York 

Dommerque.    F.    J Chicago 

Doolittle,    W.    E..    Sterling   Electric    Co Lafayette,    Ind. 

Duncan,  J.  A.,  Home  Tel.  Co Ft.  Wayne,  Ind. 

Dunsmore,    W.    D Oskalopsa,    Iowa 

Durin,    W.    H.,    Cedar   Rapids   and   Marion   Tel.    Co... 

Cedar    Rapids,    Iowa 

Ebersoie,  F.  E.,  Evansville  Tel.   Co Evansville,   Ind. 

Edwards,  J.    S.   G Johnstown,   N.    Y. 

Fenton,  Dr.   C.   S.,  Jefferson  and  Warren  Tel.   Co 

Orangeville,     Ohio 

Finch,   George   W.,   Finch's   Tel.   Exch Escanaba,   Mich. 

Fitzgerald.    Guv    W Union,     Iowa 

Foote,    George    D Danville,    Ind. 

Forbes,  C.  W.,  United  Tel.,  Tel.  and  Elec.  Co Chicago 

Forbrich,    C.    W.,   Western    Electrician Chicago 

Frazee,   L.   A..   Connersville   Tel.    Co Connersville,   Ind. 

Freeman,   C.   E.,   Armour  Institute Chicago,   111. 

Friend,  T.   T >,-,l"l°''=K,''.'- 

Fuller,   D.  E.,  Clyde  Tel.  Co Clyde,  Ohio 

Gary,    Theodore,    Macon   Tel.    Co.,   Nevada    Tel.    Co... 

Macon,    Mo. 

Gates,   Harrv   B..  Queen   Citv  Tel.   Co Cincinnati,   Ohio 

Glandon,    Ed.    D.,    Pike   Co.    Tel.    Co Pittsficld,    111. 

■  Gleason,  T.  P.,  American  Carbon  Battery  Co. ..St.  Louis,  Mo. 

Goldsborough,   W.    E St.    Louis 

Goodrich,    W.   F.,   Lacrosse  Tel.   Co Lacrosse,   Wis. 

Gould.   George   H..   Telephone   Magazine    Chicago 

Greer,   Fredrick,   Harvard   Elec.  Co Clucago 

(irismorc,    T.    R Charleston,   111. 

Hall.    R.   L.,   Cynthiana  Tel.   Co Cynthiana,  Ky. 

Hall,    Robert   C,    Pittsburg   and    Allegheny   Tel.    Co... 

Pittsburg,   Pa. 

Hanway,   Thad.    E Monticello,   Ind. 

Harvey,   H.  A.,  United  Tel.,  Tel.  and  Elec.    Co Chicago 

Hawley,  A.  G.,  Tri   Citv  Tel.   Co Clinton,    Iowa 

Healey,  J.    S.,  United  tcl.,   Tel.   and  Elec.    Co Chicago 

Henderson,  N.  M.,  Lewis  Co.  Tel.   Co Canton,   Mo. 

H-nnis,   E.    C,    Northern   111.    Tell.    Co Sandwich,   111. 

Hennis,    Mrs   E.    C Sandwich,    111. 

Herr,  Henry   S.,  Ottumsva  Tel.    Co Ottumwa,   Iowa 

lloldeogel,   P.    C,    Central   Mutual    Tel.    Co 

Rockwell     City,    Iowa 

Howes,   E.  ■£.,  Madison  Tel.  Co Geneva,   Ohio 

Howk,    C.   L,,   The   Local   Tel.    Co Norwalk,    Ohio 

Itoyle,     Charles     ^  V  • ' ;  ?'"'?,^° 

Hudson,    T.    A..   Columbia  Tel.    Co Columbia,   Mo. 

Hughes,  'C.    O Monticello,    Ind. 

Hull.   Charles  E.,  Salem  Tel.   Co Salem,   111. 

Hyde,    E.   U.,  Jefferson   and  Warren   Tel.   Co 

Orangeville,     Ohio 

Hyneman,   L.   F.,  Home  Tcl.   Co Lexington,  111. 

Johnson,    Lewis,    Am.    Steel   and  Wire    Co Chicago 

lohnson.    R.    F..    Valley   Tel.    Co Saginaw.    Mich. 

Jones,   C.   L..  Athens  Tel.   Co Athens,  Ohio 

Jones.    W.    Guy.    Home    Tel.    Co Columbus.    Ohio 

Keily.   W.   E.,   Western   Electrician Chicago 

Kennedy.  J.   M.,  Kirksville  Tel.   Co Kirksville,   Mo. 

Kirkpalrick.   A.    C,  Northern   111.   Tel.    Co Sandwich,    III. 

Knox.    E.    E..   Portsmouth   Tel.    Co Portsmouth,   Ohm 

Kratz,  Arthur   B..   Kellogg   Switchboard   Si    Supply    Co. 

Cleveland 

La  Fcile'lteVjoiin.  Blakesbcrg  Tel.  and  Tel.   Co 

Blakesbcrg,  Iowa 

Lakev    L.  E Markle,  Ind. 

Laubach,  W.    F..    People's   Tel.    Co Akron,    Ohio 

l^urey,  W.  B.,  .\uduhon  Co.  Tel.  Co 

Lee.  Lon.   Home  Tel.   Co Champaign.  III. 

Liggett     N.   E..   Marysvillc   Tcl.   Co Marysville,   Ohio 

Light,  Frank,  Jefferson  Co.  Tel.  Co Fairfield,  Iowa 

Loke,   Silas,   Lewis  Co.  Tel.   Co ..Canton,  Mo. 

Lorinc.   A..    Northern    III.   Tel.    Co Sandwich.   111. 

Lyons.   P.   F..   .Vational  India   Rubber  Co Bristol,  R.   I. 

Manson,  George  T..  The  Okonite  Co ..New  York 

Marsh.    C.   E..  Valley  Tel.   Co Saginaw,   Mich. 

Marvin,    C.   H.,   Toledo   Home  Tel.    Co Toledo 

Matthews.  W.,  Maysville    Tel.    Co . . . . . .  Maysville,    Kv. 

■  Maxson.  T.   T.,  Westerly  Automatic  Tcl.  Co.  .Westerly,  K.  I. 


McDonough,    William    H.,    American    Telephone    Jour- 
nal      New    York 

McMeal,   H.    B.,   Telephony   Pub.    Co Chicago 

McQuiston,   F.    H.,    Tefferson   Co.   Tel.    Co Fairfield,    Iowa 

McWlthy,  Harold  E.,  Bloomer  Tel.   Co Bloomer,  Wis. 

Mead,   Harris  W.,   National   Cable   and   Wire    Co 

Pittsburg,   Pa. 

Meaker,  J.   W.,   Tr.,  Am.   Steel  and  Wire  Co Chicago 

Meyers,   C.    S.,  'Westfield  Tel.   Co Westfield,   111. 

Meyers,  Harvey,  Memphis  Tel.   Co Memphis,  Tenn. 

Middleton,   D.   R Minneapolis,    Minn. 

iMiddleton,   J.    B Duluth,    Minn. 

Middleton,    M.    G Minneapolis,    Minn. 

Miller,   D.   E.,   Flora  Tel.    Co Flora,  Ind. 

Mock,   Ed.    T.,   Telephony   Pub.    Co Chicago 

Moffett,   W.   H.,   Nat.    Carbon   Co Cleveland,  Ohio 

Moore,    S.    R Portland,    Ind. 

Morris,  L.  B.,  La  Fontaine  Tcl.   Co La  Fontaine,  Ind. 

Morrison.   L.    C,   Northern   111.   Tel.   Co Piano,   111. 

Morrissey,   D.    C,   Home    Tel.    Co Champaign,    111. 

Moulton.  E.  H.,  Twin  City  Tel.  Co Minneapolis.  Minn. 

Nate,    Rayiiion    T Chicago 

Neher,    L.    M.,   Roval  Tel.    Co Milford,   Ind. 

Newberry,    S.   H..   Ashtabula   Tel.    Co Ashtabula,   Ohio 

Neymayer.    Theodore    Aurora,   111. 

Norvall,    W.    E.,    Ciiattanooga   Pole   Co. ...  Chattanooga,   Tenn. 

Obright,    N.    F.,    Western    Electrician Chicago 

Orr,   B.    S.,   Attica  Tel.    Co Attica,    Ind. 

Pancost,    H.    E.,    Northern   111.   Tel.    Co Mendota,    111. 

Parmele,   Tom   E..    Plattsmouth   Tel.    Co. .  .  .  Plattsmouth,   Neb. 

Patten,    F.    B Chicago 

Penh,  Jerome,   Home   Tel.   Co Washington  C.   H.,   Ohio 

Perry,    F.    L.,    Western   Electrician Chicago 

Pitcher,  Louis  A.,  Lee  Co.  Tel.  Co Dixon,  111. 

Pixley.   O.    C Chicago  and   Des  Moines 

Pollock,   T.    H.,    Plattsmouth    Tel.    Co Plattsmouth,    Neb. 

Prewitt,  David,  Old  Ky.  Tel.  and  Tel.   Co.  .  .Winchester,  Ky. 

Price,   H.    A.,    Vallev  Tel.    Co Bay    City.   Mich. 

Ramsey,  W.   H.,  Auburn  Tel.   Exch Auburn,   111. 

Rebenstock,    George     Chicago 

Reeve,    C.    A.,   Plymouth   Tel.    Exch Plymouth,    Ind. 

Reomon,   H.,   Cynthiana   Tel.   Co Cynthiana,   Ky. 

Robinson,  William,  Citizens'  Tel,  Co Muskegon,  Mich. 

Rolfe,   Charles  A.,  Rolfe  Elec.   Co Chicago 

Rotchka,    F.    E.,    Stromberg-Carlson   Tel.    Co Chicago 

Rouen,    F.    B.,    Waterbury   &    Co New    York 

Rousseau,    A.    J Chicago 

Routh,    T.    A.,    Mutual    Union  Tel.   Co Abingdon,    111. 

Rugh,   H.    C Chicago 

Sabine.  T.   C,  Farm  and  City  Tel.  Co Clinton,  111. 

Sack,  A.   E.,  Electrical  World  and  Engineer Ne\y  Y'ork 

Salter,   E.   P.,   New  York  Journal  of  Commerce.  .  .New  York 

Sands,  L.,   Williams- Abbott   Elec.   Co Cleveland,  Ohio 

Savage.    D.    C.   Home    Tel.    Co Champaion.    111. 

Schaick,    F.    R.,    Western    Electrician Chicago 

Schuler,    .Mbert,    Streator   Ind.    Tel.    Co Streator.    111. 

Shafer.    Henry,    International    Tel.    Mfg.    Co Chicago 

Shimel,  C.   W.,  Shimel  Tel.   Co Casey,   111. 

Sickerson,    F.    G.,   Kester  Elec.    Mfg.   Co Chicago,    111. 

Simpson,    L.    E.,    Audubon    Co.    Tel.    Co 

Slayback,    J.    C Hamilton,    Ohio 

Siingluff,  W.  H.,   Tohn  A.   Roebling's  Sons  Co Chicago 

Smith,   Elmer   E.,   Telephony   Pub.    Co Chicago 

Smith,   G.   W.,   Brighton  Tcl.  Ex.    Co Brighton,   Iowa 

Smith,  N.   D Jackson,  Tenn. 

Smythe,    William    W.,    Jr Chicago 

Spitler,  G.  B.,  Maultier  County  Tel.  Co Mt.  Zion,  111. 

Splanc,   J.    G.,   Pittsburg  and  Allegheny   Teh    Co 

Pittsburg,   Pa. 

Solin,   J.,  Atchison  Tel.   Co Atchison.   Kan. 

Stiger,   C.   W.,  Stromberg-Carlson  Tel.    Mfg.    Co Chicago 

Stinson,    C.    E Buffalo,    N.    Y. 

Strickler,    F.    R.,    Franklin   Tel.    Co Frankhn,    Ind. 

Studevant,   L.   M.,   Sidney  Tel.    Co Sidney,   Ohio 

Swan,   G.   W.,   John   A.    Roebling's   Sons   Co New  York 

Switzer,   F.   B.,  National   Conduit  and  Cable  Co 

Terpening,  E.   A.,  Mutual  Tel.   Exch Geneseo,  111. 

Terry,  E.  B.,  The  F.  Bissell  Co Toledo,  Ohio 

Tetu,    A.    L.,    Independent    L.    D.    Tcl.    and   Tel.    Co., 

Louisville   Home   Tel.    Co Louisville,    Ky. 

Thatcher,    Charles   A.,   Cincinnati  Tel.   Co Toledo,   Ohio 

Thompson,    H.    Grant,    New    Haven    Novelty    Machine 

Works    New   Haven,    Conn. 

Thompson,   W.   Gilbert,  Valley  Tel.   Co Lebanon,   Ohio 

Thorne,  J.  C.  Tefferson  Co.  Tel.   Co Fairfield,   Iowa 

Thorward,   Theodore,   Home  Tel.   Co South   Bend,   Ind. 

Todd,  H.   C,  Hanamo  Tel.  Co Marysville,  Mo. 

Torrcy,   A.    D.,   Empire  Wire   Co Chicago 

Turner,  E.  O.,  Scottsville  Tel.  Co Scottsville,  111. 

Vernier,  A.  J.,  Eastern  111.  Ind.  Tel.   Co Kankakee,  111. 

Vreeland,   B.   F.,  Western  Lumber  and  Pole  Co 

Denver,    Colo. 

Walker,  M.  .S.,  The  F.  Bissell  Co Toledo,  Ohio 

Walley,    W.    S Chicago 

Warner,  T.  W.,  Warner  Elec.  Co Muncie,   Ind. 

Wasson,  B.  F.,  Farm  and  City  Tel.  Co Clinton,    111. 

Weitzul,    S.    E.,    Gowrie   Tel.    Co Gowrie,    Iowa 

Westfall,   J.    C,    Lewis   Co.    Tel.    Co Canton,    Mo. 

Wheeler,  F.  H.,  Imperial  Finance  and  Construcion  Co. .Toledo 

Wheeler,    Geo.    E Burlington,    Iowa. 

Whitcomb,    Fred     Seymour,    Ind. 

Whittle,   A.  T,,    Harlan  and  Avoca  Tel   Co Harlan,   Iowa 

Wilder,  G.  W.,   Cambridge  Tel.   Co Cambridge,  Wis. 

Wiley,    T.    R.,    Standard    Underground    Cable    Co Chicago 

Wills,    Chas.    E Marion    Kan. 

Wilson,   David    H Chicago 

Wilson,    Lawrence,    Am.    Electrician Chicago 

Winter,   H.    C,   Dane   Co.    Tel.    Co Madison,   Wis. 

Witherell,   A.  J.,   Kester    Elec.    Mfg.    Co Chicago,   111. 

Woodward,   D.   S.,    Rural  Union  Tel.   Co.      .  .Humboldt,   Iowa 

Wright,   W.  A.,   Hillsboro  Tel.   Co Hillsboro,   Ind. 

Young,  John  H East  Moline,  111. 

Zeluft,  J.   E.,  Toledo  Home  Tel.   Co Toledo 

Zilch,   C.    F.,   Western   Electrician Chicago 

/'-rmmerman,    J.     A. N'alley    Falls,    Kan. 


New  YorK  Central's  Up-state  Plans. 

The  Syracuse  (N.  Y.)  Post-Standard  of  Decem- 
ber I  St  publishes  the  following  dispatch  from  New 
York  city  bearing  on  the  plans  of  the  New  York 
Central  Railroad  Coinpany  in  substituting  electricity 
for  steam  power  on  its  suburban  lines : 

"It  is  understood  that  the  New  York  Central's 
plans  for  the  operation  of  trains  by  electricity  in 
the  neighborhood  of  New  York  are  only  part  of  a 
scheme  for  the  substitution  of  electricity  for  steam 
power  on  a  large  scale  on  the  Vanderbilt  system. 
It  is  proposed  to  operate  suburban  trains  by  elec- 
tricity in  and  around  Buffalo,  Rochester  and  Syra- 
cuse, and  it  is  figured  that  this  can  be  done  so  as 
to  result  in  considerable  economy  by  reason,  of  the 
unequaled  facilities  for  the  generation  of  electric 
power    in   those   neighborhoods." 

A  rich  copper  mine  has  been  discovered  in  the 
Garhwal  district  of  the  Himalayas,  and  a  company 
with  a  capital  of  1,500,000  rupees  is  being  formed 
in  Calcutta  to  develop  it.  Seventeen  American  min- 
ing engineers  are  prospecting  in  the  Himalayas. 


Standardization  of  Telephone  Appa- 
ratus.' 
By  J.   C.   Kelsey. 

Before  railways  had  grown  to  such  extent  that  they 
reached  the  terminals  of  other  railways,  each  sys- 
tem made  use  of  its  own  particular  standards.  For 
instance,  one  system  had  a  broad-gauged  track,  an- 
other a  narrow-gauge,  and  still  another  an  inter- 
mediate-gauge. But  modern  conditions  of  busi- 
ness have  demanded  an  undelayed  interchange  of 
traffic,  and  it  therefore  became  necessary  to  adopt 
a  track  of  such  width  that  trains  from  all  systems 
could  run  over  it.  This  resulted  in  what  is  called 
the  standard  gauge,  and  all  rolling  stock  is  built 
to  operate  upon  this  gauge,  making  possible  the 
fast  and  comfortable  through-train  service  of  the 
present  day. 

When  telegraph  systems  were  operated  by  dif- 
ferent managements  in  the  different  districts  of  the 
United  States,  each  manageinent  had  its  own  par- 
ticular style  of  apparatus  and  manner  of  operating 
it.  Some  systems  used  machine  operating  and  others 
used  the  manual  method.  As  a  consequence  these 
systems  could  not  be  operated  as  a  unit,  and  much 
time  and  expense  were  necessitated  in  getting  long- 
distance service  because  each  system  had  to  handle 
the  message.  Like  the  railroads,  business  condi- 
tions deinanded  a  through  service  between  large 
cities,  and  this  necessitated  a  similarity  in  the  style 
and  usage  of  the  apparatus  in  both  sending  and  re- 
ceiving systems.  This  standardization  has  given  to 
the  public  a  more  rapid  and  reliable  telegraph  serv- 
ice. 

Telephone  systems  are  aft'ected  in  precisely  the 
same  manner  as  the  railroad  and  telegraph  systems. 
No  longer  can  the  telephone  subscriber  be  confined 
to  his  own  exchange  district.  He  wants  to  talk  with 
his  neighbor,  and  that  neighbor  may  be  one  mile 
or  40  miles  distant  or  he  may  be  1,000  miles  away. 
In  any  case,  the  subscriber  wants  to  hear  his  neigh- 
bor's voice,  or  his  customer's  voice,  or  his  client's 
voice,  just  as  plainly  as  in  ordinary  conversation 
and  he  does  not  care  to  have  the  message  repeated 
any  more  than  the  passenger  bound  for  New  York 
would  care  to  be  awakened  at  Buffalo  in  order  to 
get  on  another  train.  Therefore,  telephone  trans- 
portation demands  standard  tracks  in  order  that 
through  connections  may  be  made,  and  apparatus 
that  will  connect  with  this  track  at  both  sending 
and   receiving  stations. 

The  standard-gauge  track  of  the  telephone  trans- 
portation system  has  already  been  decided  upon.  It 
is  a  metallic  line  composed  of  No.  8  copper  wires. 
Whatever  the  locality  of  this  track,  or  line,  the 
characteristics  are  in  general  the  same.  It  is  well 
known  that  this  line  must  be  transposed  and  well 
balanced  in  order  to  be  absolutely  quiet  under  all 
disturbing-  conditions.  If  of  considerable  length,  when 
in  coimection  with  a  local  exchange,  it  has  a  peculiar 
power  of  disclosing  inconsistencies  in  the  local  con- 
nections which  would  never  be  revealed  in  short 
toll-line  connections.  But  if  this  track  or  line  ex- 
tend into  territory  where  trolley  wires,  high-tension 
and  electric-light  wires  abound  it  develops  more 
decided  characteristics.  It  becomes  supersensitive 
and  may  be  said  to  be  looking  for  trouble.  The 
least  unbalance  in  the  local  connection  circuit  will 
cause  the  now  supersensitive  line  to  roar  so  vigor- 
ously as    to    forbid   any   conversation. 

As  the  interurban-trolley  lines,  with  their  accom- 
panying high-tension  wires,  invade  the  country,  each 
and  every  e-xchange  operator  will  inevitably  expe- 
rience this  changed  condition  of  his  toll  lines.  His 
local  lines  and  switching  apparatus  which  once  gave 
him  good  toll  service  will  be  comparatively  useless, 
as  the  sensitive  line  will  not  permit  of  an  unbal- 
anced connection.  If  the  sensitive  line  connects  with 
an  exchange  using  series  drops  in  circuit  the  connec- 
tion will  be  too  noisy  for  usage.  If  it  connects  with 
a  common-return  system,  grounded  or  not  grounded, 
great  noise  will  result.  If  it  connects  with  a  metallic 
system,  with  lines  having  bad  joints  and  of  care- 
less structure,  it  is  noisy  also.  If  it  connects  with 
a  well  balanced  system,  but  using  cheap  or  poorly 
designed  transmitters,  then  poor  transinission  will 
result.  If  it  connects  with  a  common-battery  sys- 
tem using  20  volts  battery  pressure  the  connection 
is  noisy  and  the  signals  are  rendered  inoperative. 
If  it  connects  with  a  40-volt  common-battery  sys- 
teiTi  the  same  conditions  obtain.  Therefore  the  cry- 
ing need  of  standardization  begins  with  a  standard 
coupler,  called  the  repeating  coil,  which  will  effect- 
ively connect  the  sensitive  line  to  all  systems  until 
a  complete  standardization  of  systems  shall  occur. 
This  leads  to  the  question.  What  is  a  complete 
standardized  system,  and  where  can  all  systems  be 
expected  to  attain  this  desirable  state?  To  attain 
this  end,  does  it  mean  that  all  apparatus  must  be 
manufactured  by  the  same  company?  No  I  Every 
company  can  manufacture  standard  drops,  ringers 
and  generators.  It  means  that  a  standardized  sys- 
tem is  one  that  will  operate  in  direct  connection 
with  the  standard  toll-line  track  without  unbalance 
and  without  the  least  iinpairinent  to  transmission. 
Such  a  system,  if  it  be  local  battery,  to  attain  to 
standardization  inust  have  balanced  metallic  lines, 
T,6oo-ohm  bridging  bells,  i,coo-ohm  clearing-out 
drops,  and  open-circuit  generators.  The  absence  of 
series    connections   should  be  conspicuous.     If   it   is 

I.  Paper  read  at  the  meeting  of  the  Interstate  Independent 
Telephone  Association  in  Chicago  on  December  9,  1903.  The 
author  is  professor  of  telephone  engineering  at  Purdue  University, 
Lafayette,  Ind. 
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necessary  to  connect  a  grounded  line  to  this  standard 
system  it  must  be  connected  by  means  of  a  suitable 
repeating  coil.  As  to  a  standard  repeating  coil,  one 
that  will  meet  every  condition  alike,  such  is  impos-  ■ 
sible.  There  is  more  difiference  in  repeating  coils 
than  any  other  telephone  apparatus.  One  that  is 
designed  so  that  30  bridged  grounded  parties  may 
be  rung  through  its  windings  is  necessarily  not  as 
efficient  for  transmission  as  a  coil  designed  to  ring 
one  party  through  its  windings.  Not  one  condition 
favors  30  or  40-party  lines  from  the  electrical  stand- 
point. 

A  standard  common-battery  system  would  be  one 
that  furnishes  the  subscriber's  instrument  with  about 
50  volts  during  his  connection  with  the  standard 
toll-line  track.  This  connection  medium  is  a  re- 
peating coil.  As  there  is  no  ringing-penerator  cur- 
rent to' pass  through  this  coil  winding,  it  can  there- 
fore be  designed  for  transmission  alone.  It  will 
therefore  be  of  small  size,  having  a  small  amount 
of  iron,  and  low  resistance  windings.  That  com- 
mon-battery repeating  coils  have  low-resistance 
windings  of  equal  dimension  on  what  may  be  called 
the  primary  and  secondary  winding  is  unfortunately 
true.  It  is  unfortunate  for  this  reason,  that  the 
electromotive  force  of  the  talking  current  of  com- 
mon battery  is'  very  low,  let  us  say,  from  two  to 
five  volts.  If  such  is  the  case,  what  can  be  expected 
from  a  long-distance  common-battery  connection? 
What  could  be  expected  from  a  local  battery  con- 
nection if  the  primary  and  secondary  windings  were 
the  same?  We  could  not  talk  very  far  with  such 
efficiency.  And  a  common-battery  connection  with 
long-distance  is  in  bad  repute  and  may  possibly  de- 
serve it.  Some  of  the  exchange  managers  maintain 
local-battery  telephone  booths  for  long-distance  con- 
versation. It  is  bad  practice,  though  necessary  at 
times.  The  local-battery  induction  coil  raises  the 
primary  voltage  of  three  to  five  volts  to  hundreds 
in  the  secondary,  thereby  overcoming  long  line  re- 
sistance more  effectually  and  thereby  gives  transmis- 
sion to  great  distances.  If  the  common-battery  re- 
peating coil  has  step-up  windings,  the  high-resistance 
winding  on  the  secondary  or  toll-line  side,  then  any 
common-battery  system  may  be  standard,  wiiatever 
the  voltage  of  the  system.  One  telephone  engineer 
in  a  plea  for  standardization  said  that  good  long- 
distance service  could  not  be  given  by  a  40-vo!t  sys- 
tem of  common  battery.  If  such  were  a  fact  of 
experience  there  must  be  a  local  condition  involved, 
possibly  inferior  transmitters  and  wrongly  designed 
repeating  coils.  Fortunately,  10,  20.  30,  or  40  volts 
will  give  equal'  results  if  the  repeatin,g  coil  will 
compensate  for  the  difference  of  voltage. 

Long-distance  service  has  caused  the  cry  for  stand- 
ardization. The  American  Telegraph  and  Telephone 
Company  has  heeded  the  cry,  and  is  bending  great 
energies  toward  this  desirable  state.  The  Independ- 
ents must  also  heed  the  cry.  Long-distance  service 
is  the  battleground  of  to-day,  and  future  supremacy 
depends  upon  the  victory  of  to-day. .  Local  conditions 
have  been  successfully  fought.  Manufacturer  and 
opera'.or  alike  must  turn  away  from  local  condi- 
tions and  look  toward  the  neglected  fields  of  long- 
distance service.  Toll  lines  offer  onportunities  for 
revenue  .that  ,  local  lines  do  not.  What  operator 
would  refuse  to  lease  each  side  of  his  toll  line  for 
telegraph  purposes' at  $10,  $15  or  $20  a  year-mile  and 
still  retain  the  integrity  of  the  telephone  privile.ges? 
There  is  vast  business  along  these  Hues  awaiting 
proper  development.  And  how  many  operators  know 
how  to  accomplish  this  result,  and  to  what  manu- 
facturer can  they  look  for  standard  information  and 
standard  apparatus?  None.  These  ends  must  be 
gathered  together,  as  telephone  companies  cannot 
afford  to  throw  away  valuable  by-products. 

A  satisfactory  standardization  of  apparatus  can 
be  attained  when  each  and  every  telephone  operator 
can  .have  the  means  of  finding  out  what  apparatus 
is  standard.  The  only  institutions  who  have  the 
power  to  name  the  standards  are  the  various  state, 
interstate,  and  national  associations.  Let  the  inter- 
state take  the  initiative  and  name  a  standardization 
committee  composed  of  competent  engineers  and 
empower  them  to  make  tests  and  report  the  same 
at  the  next  convention,  or  to  encourage  the  annual 
meeting  of  the  engineers  and  traffic  managers  of 
the  operating  companies,  the  consulting  engineers 
and  engineers  of  the  manufacturing  companies,  un- 
der the  auspices  of  and  at  the  time  of  the  interstate 
convention,  with  plenty  of  time  for  papers,  reports 
of  tests,  discussions  and  expressions  of  opinion.  I 
believe  that  this  meeting  would  do  more  to  bring 
order  out  of  chaos,  to  establish  uniformity  of  long- 
distance practice,  to  bring  about  general  standardi- 
zation, than  any  other  process.  The  hope  of  stand- 
ardization lies  with  the  engineers ;  let  them  gather 
together,   and   my  claim  will  be  proved. 


Alley  "L"  Traffic  Large  During  the 
Strike. 

The  November  traffic  reports  of  the  South  Side, 
Northwestern  and  Metropolitan  elevated  roads  of 
Chicago  show  gains.  Naturally,  the  South  Side  Ele- 
vated led  the  list,  the  daily  averages  for  the  month 
showing  143,398  passengers  carried,  as  against  a 
daily  average  in  November,  1902,  of  8,3,299.  A  con- 
siderable percentage  of  the  increase  is  directly  at- 
tributable to  the  strike  on  the  surface  lines,  which 
diverted  traffic  to  the  elevated  during  the  last  two 
weeks  in  the  month.  From  November.  12th  to  No- 
vember 25th,  inclusive,  the  average  daily  traffic  was 


206,000.     This    exceeded   by    10    per    cent,    any    like 
period  during  1893,  the  World's  Fair  year. 

The  Northwestern  Elevated  made  the  second  best 
showing  for  the  month,  a  daily  average  of  71,422 
passengers,  as  compared  with  67,236  daily  during 
November  of  last  year,  an  increase  of  4,186,  or  6.23 
per  cent  The  November  report  of  this  road  shows 
that  under  normal  traffic  conditions  it  holds  its  per- 
centage of  gain  better  than  either  of  the  other  sys- 
terns.  In  the  case  of  the  Metropolitan  Elevated,  the 
daily  gain  for  the  month  was  3,859  passengers,  or 
3.5  per  cent.,  as  compared  with  the  previous  No- 
vember. The  daily  average  this  year  was  114,148 
passengers,  as  against  110,289  the  previous  year. 


The    Money    Value    of    Technical 
Training.' 

By  James  M.  Dodge. 

Technical  training  may  be  self-acquired  or  obtained 
through  instruction.  The  ability  to  drive  a  nail  prop- 
erly, or  to  design  and  construct  the  most  complex 
and  wonderful  of  structures  or  devices,  is  the  result 
of  technical  training  in  but  different  degree.  Up 
to  a  very  recent  date,  and.  within  the  memory  of 
most  of  us,  the  apprentice  system  and  that  of  inde- 
pendent delving  represented  the  sole  methods  of  ac- 
quiring training.  Research  and  investigation  carried 
on  in  individual  lines,  with  varying  degrees  of  suc- 
cess, dependent  upon  the  mental  make-up  of  the  in- 
dividual, were  the  means  of  attaining  theoretical 
technical  knowledge.  The  blending  of  these  two 
methods  developed  the  earlier  mechanical  engineers 
and  will,  even  in  the  future,  enable  those  sufficiently 
gifted  by  nature  and  habit  to  attain  eminence.  The 
progress  of  the  world,  however,  calls  for  a  better 
and  more  speedy  means  of  producing  trained  men 
than  could  ever  be  developed  by  the  tiiethods  of  self- 
instruction.  The  individual,  striving  for  manual  skill, 
attains  his  desire  under  the  old  apprentice  system. 
Individuals  sufficiently  gifted  rise  above  their  fel- 
lows, and  become  the  leaders  in  their  calling.  The 
gratification  of  a  mechanical  appetite  and  the  desire 
to  earn  more  money  than  his  fellows  are  two  moving 
causes  which  impel  a  man  toward  technical  educa- 
tion. A  generation  or  so  ago  the  universal  belief 
was  that  the  sooner  a  young  man  entered  upon  his 
apprenticeship,  or  began  practical  manual  work,  the 
better  and  more  rapid  would  be  his  progress  in  the 
mechanic  arts,  and  book  learning  was  derided  as 
being  purely  theoretical,  and  of  little  practical  value. 
This  belief  is,  even  at  this  date,  all  too  prevalent, 
largely  due  to  inherited  error,  and  to  lack  of  knowl- 
edge and  reliable  data. 

Obtaining  data  from  which  incontrovertible  con- 
clusions can  be  drawn  is  now  comparatively  easy, 
but  a  few  years  ago  was  practically  impossible.  We 
are  all  prone  to  take  extreme  cases  of  success  or 
failure  as  the  basis  of  our  opinions,  and  lose  sight 
of  the  fact  that  it  is  the  average  man  whose  career 
shows  the  true  force  and  direction  of  the  cnrrent. 
For  convenience  of  comparison,  I  will  outline  the 
actual  progress  made  by  four  groups  of  men  work- 
ing in  the  rnechanic  arts — the  unskilled-labor  group, 
the  shop-trained  or  apprentice  group,  the  trade-school 
group,  the  technical-school  group,  and  give  the  re- 
sults attained.  Each  group  I  will  refer  to  as  an 
individual: 

The  first,  the  laborer,  with  but  primitive  and  rudi- 
mentary training,  working  under  the  immediate  and 
constant  supervision  of  a  boss,  and  earning,  as  the 
line  on  the  chart  indicates,  S10.20  per  week  at  the 
age  of  22.  his  line  remaining  horizontal  through  the 
period  of  his  usefulness.  Data  are  lacking  as  to  his 
pro.gress  before  he  reaches  the  age  of  22. 

The  second,  the  apprentice  or  representative  of 
the  shop-trained  group,  of  good  health  and  habits, 
entering  a  machine  shop  at  the  age  of  16,  and  earning 
an  average  wage  of  $3  per  week  for  50  weeks  per 
year,  which  is  about  the  number  actually  worked,  is 
$150,  or  five  per  cent,  on  $3,000.  This,  then,  is  his 
potential  or  invested  value,  upon  which  he  draws  his 
interest  on  pay  days. 

On  the  chart  accompanying  this  paper  you  will 
find,  ruled  horizontally,  lines  representing  amounts 
increasing  from  the  lower  line  upward  by  $1,000 
each;  starting  at  $1,000.  and  terminating  at  the  top 
at  $50,000,  these  representing  potential  values,  upon 
which  five  per  cent,  is  earned  for  50  weeks  a  year. 
The  vertical  lines  each  represent  one  year  in  time, 
beginning  at  the  lower  left-hand  corner  at  16.  and 
progressing  in  regular  order  until,  at  the  lower  right- 
hand  corner  we  have  32,  representing  in  all  a  lapse 
of   i6  years. 

To  illustrate  the  progress  of  the  four  groups  graph- 
ically, we  indicate  on  the  line  representing  16  years 
of  age,  and  opposite  the  figure  $3,oco,  the  voung  man 
i.ust  entering  his  apprenticeship.  We  will  consider 
him  typical  of  the  shop-trained  group.  Following 
the  line  to  the  right  we  see  his  nverage  progress 
in  earning  capacity  throu.gh  the  ensuing  years,  noting 
that  at  the  age  of  20  he  is  earning  $g  per  week, 
\vhich  is  five  per  cent,  on  $9,000,  he  having  increased 
his  potential  or  invested  value  in  four  years  by  $6,000. 
We  now  note  that  his  accumulated  experience 
enables  him  to  make  more  rapid  progress  for  the 
next  year  and  a  half,  and  from  the  age  of  20  to 
71%  years  we  find  that  his  pay  has  increased  to 
$13.20  per  week,  and  bis  potential  value  to  $13,200. 
He  is  now  approaching  bis  goal,  and  his  line  of 
progress  does  not  continue  at  the  same  angle  that 
it  followed  for  the  past  few  years,  but  deflects  toward    '. 
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the  horizontal ;  and  at  the  age  of  24  we  find  him 
earning  $15.80  per  week,  and  his  potential  value  $15,- 
800.  In  other  words,  in  eight  years  he  has  increased 
his  potential  value  $12,800.  Observation  shows  that 
five  per  cent,  of  the  apprentices  acquiring  the  rna- 
chinist  trade  rise  above  the  line  made  by  our  av- 
erage man ;  35  per  cent  follow  the  line  closely,  and 
that  during  the  period  of  training  20  per  cent,  leave 
of  their  own  accord,  and,  as  near  as  can  be  ascer- 
tained, go  to  other  shops  and  continue  in  the  line 
originally  selected ;  40  per  cent.,  however,  are  found 
unworthy  or  incompeteiit.  and  are  dismissed,  prob- 
ably  never  rising   to  the  $15.80  line. 

Apprenticeship  of  to-day  in  many  establishments 
does  not  make  the  man,  broadly  speaking,  a  me- 
chanic— in  a  majority  of  cases  he  is  a  specialist  or 
tool  hand,  and  not  comparable  with  the  old  mechanic, 
who  was  a  worker  in  metals,  had  some  practical 
knowledge  of  steam  and  prime  rnovers,  could  chip, 
file,  work  on  lathe,  planer,  drill  press,  or  as  an  assem- 
bler, and  was  competent  to  meet  the  varied  and  un- 
usual conditions  found  in  general  construction  and 
repair  work. 

The  third  group  of  young  men  are  those  fortunate 
enough  to  harve  had  the  opportunity  of  entering  a 
trade  school,  which  they  do  at  16  years  of  age,  de- 
voting the  next  three  years  of  their  lives,  or  until 
they  are  nineteen  years  of  age,  acquiring  a  trade 
under  competent  instruction,  and  at  the  same  time 
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THE    MONEY   VALUE    OF   TECHNICAL   TRAINING. 

adding  to  their  store  of  rudimentary  theoretical  edu- 
cation. At  the  age  of  19  a  trades'  school  man  enters 
the  machine  shop  and  can  command  $12  per  week, 
equal  to  the  apprentice  at  21  years  of  age,  and  very 
quickly  makes  his  employment  profitable  to  his  em- 
ployer. The  three  years  in  school  have  increased 
his  potential  value  from  $3,000  to  $12,000,  •a  gain  of 
$9,000.  Thus  he  has  caught  up  with  the  apprentice 
entering  the  shop  at  16,  and  who  has  been  working 
for  five  years.  Progress  of  the  trades'  school  group 
now  follows  a  line  which  diverges  from  that  of  the 
regular  apprentice,  and  by  the  time  $15.80  is  earned 
by  the  regular  apprentice,  the  trades'  school  grad- 
uate is  earning  $20,  with  a  potential  value  of  $20,000, 
or  $4,200  greater  than  that  of  the  shop-trained  man. 
The  trade-school  line  continues  at  substantially  the 
same  angle  up  to  an  earning  capacity  of  $22  per 
week,  and  a  potential  value  of  $22,000.  Data  are 
lacking  as  to  the  further  progress,  but  the  presump- 
tion is  that  this  line  will  bear  off  more  toward 
the  horizontal,  eventually  paralleling  the  line  of  the 
shop-trained  man,  but  much  higher  on   the  chart 

The  fourth  .group  we  will  represent  again  by  a 
boy  of  16  studying  at  school  until  his  eighteenth  year, 
and  preparing  himself  for  admission  to  one  of  our 
higher  institutions  of. technical  learning,  such  as  the 
Stevens  Institute,  the  Massachusetts  Institute  of  Tech- 
nology, Columbia,  Cornell,  and  the  like,  where,  after 
a  four-year  course,  or  at  the  age  of  22,  he  is  ready 
to  begin  practical  work.  The  statistics  upon  which 
this  chart  is  based  show  the  average  starting  wage 
at  $13  per  week,  or  the  same  amount  earned  by  the 
regular  apprentice  at  the  age  of  21%.  and  by  the 
trade-school  gr.aduate  at  the  a.ge  of  19%.  In  other 
words,  apparently,  a  graduate  of  our  technical  schools 
has  lost  by  his  si.x  years  of  preparatory  study,  having 
been  beaten  by  the  regular  appi'entice  by  six  months 
and  by  the  trade-school  graduate  by  2%  years.  From 
this  time,  however,  there  develops  a  most  interesting 
and  instructive  line  of  progress.  The  regular  ap- 
prentice, who  is  earning  $I3.,50  a  week  at  the  time 
the  technical  graduate  is  earning  $13,  is  overtaken 
in  six  months,  and  we  find  bolh  earning  $14  per  week, 
and  the  technical  graduate  reaches  the  $15.80  line 
nearly  one  year  before  the  re.gular  apprentice.  In. 
other  words,  while  it  has  taken  the  regular  apprentice 
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from  his  twenty-first  to  his  twenty-fourth  year,  or 
three  j-ears,  to  increase  his  wages  from  $11.50  to 
$15.80  a  week,  the  technical  graduate  has  done  the 
s;ime  in  15  months. 

Progress  now  continues  on  substantially  the  same 
line,  and  we  find  the  technical  graduate  earning  $22 
per  week,  and  crossing  the  line  of  the  trade-school 
group,  in  three  years  time,  a  worthy  tribute  to  the 
higher  education  and  attainment. 

The  line  of  the  technical  graduate  now  continues 
divergent  from  that  of  the  trade-school  graduate, 
with  "earning  capacity  regularly  increasing,^  and  a 
corresponding  augmentation  of  potential  or  invested 
value,  until,  "at  the  age  of  32,  or  10  years  after  en- 
tering upon  the  practical  work,  we  find  our  technical 
graduate  earning  $43  per  week,  and  his  potential 
value  at  $43,000.  In  other  words,  six  years  of 
preparation  have  enabled  him  to  distance  the  shop- 
trained  man  and  the  trade-school  graduate  over- 
whelmingly. Bearing  in  mind  that  this  is  an  average 
line,  it  is  of  interest  to  say  that  most  technical  grad- 
uates with  a  better  record  than  the  one  in  the  chart 
have  devoted  even  more  time  to  their  preparation, 
either  by  study  or  by  shop  work,  after  graduation. 
Those,  on  the  other  hand,  who  have  not  come  up 
to  this  average  line  represent,  in  the  main,  men  more 
or  less  incapable  of  original  work.  The  reason  that 
higher  education,  other  things  being  equal,  carries 
widi  it  the  ability  to  earn  high  wages,  is  that,  con- 
sciouslv  or  unconsciously,  these  men  are  directing  and 
making  it  possible  for  large  numbers  of  laborers, 
shop-trained  men  and  trade-school  graduates  to  per- 
form useful  work.  A  draftsman  at  his  board  may 
never  realize  that  as  a  result  of  his  drawing  a 
hundred  men  or  more  may  be  given  employment. 
His  design  calling  for  structural  steel,  for  instance, 
could  not  be  built  were  it  not  for  the  labor  of  many 
men  employed  making  and  rolling  the  steel  before 
it  reaches  the  shop.  Then  come  the  shop  men,  wdio 
cut.  punch  and  shear,  and  then  the  erectors,  who 
assemble  the  structure  in  accordance  with  the  origi- 
nal plan.  For  this  ability  and  knowledge  our  tech- 
nical man  is  paid. 

It  is  quite  obvious  that  all  workers  m  the  mechanic 
arts  cannot  be  technical  graduates.  Some  must, 
through  natural  limitations,  or  lack  of  opportunity, 
follow  the  apprentice  line,  and  others  the  trade- 
school.  ,       ,      , .        1 

It  is  from  graduates  of  the  latter  that  leadmg  shop 
men  and  foremen  are  largely  selected.  These  two 
classes,  supplemented  by  the  technical  graduate,  con- 
stitute  the  vast   army   of  workers   in  the  mechanic 

arts.        •  ■  .  J  1,    , 

Thus  we  see  clearly  that  preparation  pays,  and  that 
it  pays  in  dollars  and  cents,  and  that  even  a  long 
term  "of  years  spent  in  proper  study  and  technical 
training  is  a  good  investment  from  every  point   of 

view.  ,      .11        1 

Of  course,  apprentices  have  made,  and  will  make, 
in  rare  instances,  a  better  showing  than  the  average 
technical  man  of  the  chart,  and  many  of  our  greatest 
men  have,  by  sheer  force  of  character,  excellence 
of  brain  fiber,  persistence  and  self-education,  risen 
to  pre-eminent  positions,  independent  of  all  regular 
systems.  To  the  end  of  time  great  examples  of  this 
kind  will  be  found.  Among  tho-.e  whose  names 
readily  come  to  mind  are  the  elder  Krupp.  loseph 
Whitworth,  George  M.  Pullman,  Andrew  Carnegie, 
John  Fritz,  Prof.  lohn  E.  Sweet,  Edwin  Reynolds, 
George   H.   Babcock  and   Coleman   Sellers. 

The  same  is  true  of  the  trade-school  graduate,  but. 
as  said  before,  we  are  dealing  with  the  average  of 
each  class,  taken  from  actual  statistics,  with  an  ear- 
nest desire  to  ascertain  the  facts,  and  without  any 
preconceived  notion  of  the  outcome. 

It  may  be  stated  as  a  truism  that  every  man  pays 
for  the  amount  or  percentage  of  bossing  he  requires, 
and,  conversely,  every  man's  wages  increase  in  pro- 
portion to  his  ability  to  act  as  the  boss  or  foreman 
of  himself  and  others.  The  lower  the  wage  rate 
the  greater  the  amount  of  watching  and  directing  con- 
stantly required.  The  slaves  of  ancient  Egypt  re- 
ceived no  wages,  but  were  treated  as  horses  arc 
to-day.  They  were  fed  and  sheltered  according  to 
the  ideas  of  their  owners.  No  slave  worked  volun- 
tarily, and  the  foreman's  or  leader's  excellence  was 
gauged  entirely  by  his  physical  strength  and  effi- 
ciency as  a  driver.  This  was  certainly  the  zero  of 
labor  conditions. 

The  highest  wages  are  paid  to  the  man  through 
whose  ability  the  largest  number  of  other  rnen  may 
be  most  profitably  employed.  He  does  his  work 
with  his  brain.  Thus,  on  the  one  hand,  we  see 
manual  labor  receiving  no  wages,  and  on  the  other 
mental  labor  reaping  the  highest  reward.  Between 
these  two  extremes  is  found  every  condition  of  hu- 
man life. 

A  practical  man  performs  his  work  within  the 
radius  of  his  arm,  a  technical  man  within  the  radius 
of  his  brain.  This  fact  is,  even  to-day,  realized  by 
the  few,  but  it  is  gratifying  to  know  that  the  number 
is  increasing. 

The  technical  training  of  an  individual  makes  hirn- 
valuable  just  in  proportion  as  his  ability  is  mani- 
fested by  good  judgment  and  perception.  Trained 
common  sense  receives  the  highest  compensation  and 
reaps  the  greatest  reward. 

Mental  ability  to  receive  ideas  and  impart  them 
properly  and  wisely,  rearranged  and  grouped  is  typi- 
cal of  the  most  brilliant  mentality;  a  dull  intellect 
may  be  compared  to  blottin,»  paper,  fit  only  to  ab- 
sorb and  inter  a  heterogeneous  mass  of  impressions. 
The  moFt  interesting  of  all  graphical  charts  would 
be   that   properly   exploiting   the   value   of   technical 

training,   to   manufacturing   plants   and    enterprises. 


To  illustrate  this  more  clearly,  we  may  fairly  assume 
that  the  apprentice  of  our  chart  corresponds  to  the 
old-fashioned  primitive  shop,  having  practically  no 
overhead  expense,  the  proprietor  carrying  the  busi- 
ness "in  his  hat,"  priding  himself  on  his  non-re- 
ceptive sturdiness,  contempt  for  improvements  and 
personal  attention  to  all  details.  For  his  costs  he 
adds  together  the  value  of  raw  materials  and  labor, 
and  then  adds  a  few  dollars  for  profit.  The  line 
of  this  establishment  would  parallel  the  $15.80  line 
of  our  shop-trained  group. 

The  trade-school  line  on  the  chart  truthfully  rep- 
resents establishments  in  which  some  attention  has 
been  paid  to  the  improvement  of  system,  with  an  in- 
creased so-called  non-productive  force,  operating 
possibly  in  some  particulars  with  brilliancy,  but  with 
defective  features  in  others ;  acknowledging  the 
value  of  improvement  if  internally  originated;  mod- 
erately but  unconsciously  absorbent  of  ideas  from 
w'ithout,  but  tenacious  of  dogma  and  lacking  de- 
partmental symmetry.  Growth,  increased  earnings 
and  relative  immunity  from  disastrous  failure  result. 

The  technical-graduate  line  of  our  chart  represents 
the  manufacturing  establishment  technically  trained 
and  ''abreast  of  the  times"  in  all  particulars,  and  I 
predict  a  time  not  very  far  distant  when  it  will  be 
almost  universally  recognized  that  establishments 
should  be  trained  as  well  as  individuals,  and  that 
the  marvelous  development  in  scientific  shop  prac- 
tice and  management  will  do  for  the  manufacturer 
fully  as  much  as  technical  training  is  doing  for  the 
individual. 

A  change  of  mental  attitude  toward  the  subject 
of  advanced  shop  practice  and  management  is  notice- 
able to  a  marked  degree.  Within  a  very  few  years 
indifference  and  antagonism  have  changed  to  a  grow- 
ing interest  and  appreciation. 

The  greatest  musical  composition  contains  no  new 
notes ;  each  note  of  the  scale  can  be  sounded  on  a 
penny  whistle.  Our  greatest  composers  have  only 
arranged  the  ■  notes  in  harmonious  sequence.  The 
artists  that  can  render  their  music  truly  well  deserve 
unstinted  praise,  even  though  they  lay  no  claim  to 
the  composition  of  the  masterpiece.  Truly  a  listener 
at  the  grand  opera  could  say,  "There  is  nothing 
novel  in  this ;  I  have  heard  everyone  of  these  notes 
before.  I  have  even  made  similar  sounds  myself, 
and  the  result  was  far  from  satisfactory."  So  with 
shop  management;  it  must  be  as  fundamentally  har- 
monious as  a  musical  composition,  and  need  not  of 
necessity  embody  within  it  an>'  one  element  of  ex- 
treme originality.  Of  it  the  individual  may  truly 
say,  "Nothing  novel  has  been  presented  ;  I  tried  this 
feature  or  that  feature  with  no  beneficial  result," 
but  if  he  can  play  the  music  of  the  art  o?  manage- 
ment thoroughly  well  he  need  not  grieve  because  he 
is  not  its  composer. 

Henry  R.  Towne,  F.  A.  Halsev,  H.  L.  Gantt  and 
Charles  Day  have  all  ably  contributed,  through  our 
proceedings,  to  the  literature  of  this  most  important 
subject.  Fred  W.  Taylor,  in  his  paper  of  the  cur' 
rent  year,  while  claiming  no  originality  of  detail, 
has  presented  to  the  w'orld  the  most  complete  and 
thoroughly  scientific,  system  of  shop  management 
ever  promulgated.  As  an  investigator  and  student 
he  is  sowing  seeds  in  the  field  of  the  mechanic  arts 
which  will  bear  a  bounteous  harvest. 

It  may  be  truly  said  that  this  society,  and  others 
allied  in  promoting  the  mechanic  arts,  complete  the 
system  of  technical  training  by  going  beyond  the 
province  of  the  technical  schools,  their  students  be- 
ing the  men  who  constitute  the  management  of  our 
manufacturing  enterprises.  It  should  be  gratifying 
to  all  of  us  that  the  pioneer  literature  of  advanced 
shop  management  and  practice  for  this  post-graduate 
course  of  technical  training  was  presented  to  the 
world  by  the  American  Society  of  Mechanical  Engi- 
neers. 


Pardridge  Reflector. 

Economy  and  simplicity  are  the  features  which  rec- 
ommend the  new  Pardridge  reflector,  shown  in  the 
accompanying  illustration,  and  manufactured  by  the 
Pardridge  Shade  and  Reflector  Company  of  Chicago. 
This  reflector,  made  of  brass,  measures  four  inches 
in  diameter,  and  is   enameled  green  on  the  outside. 


PARDRIDGE    REFLECTOR. 

The  reflecting  surface  is  either  enameled  while  or 
nickelplated.  The  shade  can  be  easily  fitted  10  any 
incandescent  lamp  by  merely  slipping  it  over  the 
lamp  and  then  screwing  the  lamp  into  the  socket. 
A  small  porcelain  ring  attachment  is  furnished  with 
the  reflector  which  fits  between  the  metal  of  the 
reflector  and  that  of  the  socket  and  effectually  pre- 
vents any  chance  of  short-circuiting. 

It  is  asserted  that  photometric  tests  show  that  the 
end  ravs  of  lamps  arc  four  or  five  times  increased 
when  fitted  with   the  Pardridge  reflector. 


New  Guy   Anchor. 

A  new  guy  anchor  has  been  placed  on  the  market 
recently  by  the  Crouse-Hinds  Electric  Company.  A 
cut  of  the  anchor  is  shown  herewith  in  its  opened 
and  closed  positions.  The  principle  is  simple  and 
ingenious.  'Wings,  which  are  made  slightly  flaring, 
are  hinged  at  the  bottom  of  a  steel  rod,  the  lower 
end  of  which  is  pointed  so  that  it  enters  the  ground 
easily  and  pushes  stones  of  ordinary  size  to  one  side. 
I'he  wings  are  in  a  position  of  collapse  when  the 
anchor  is  driven  into  the  ground  by  means  of  a 
sledge,  but  immediately  when  the  anchor  is  put  un- 


NEW    GUY    ANCHOR. 

der  a  pull  or  strain  in  the  other  direction  the  wings 
open  and  the  anchor  holds  fast.  Repeated  tests 
under  severe  conditions  have  been  made,  and  with 
flattering  results.  The  company  claims  that  it  can 
be  placed  in  the  ground  quickly  and  holds  extremely 
well.  "A  sledge  and  a  man  to  swing  it"  are  all  that 
■are  necessary  to  set  the  anchor. 


Radium  and  Helium. 

New  discoveries  concerning  radium  still  continue 
to  astonish  and  mystify  the  scientific  world.  Men 
are  now  asking,  whether  the  science  of  chemistry 
will  be  able  to  withstand  the  blow  dealt  at  its  laws 
by  the  latest  discovery  of  Sir  William  Ramsay,  and 
whether  the  old-time  alchemists  were  so  far  out  of 
the  way,  after  all,  when  they  attempted  to  change 
lead   into  gold. 

The  discoveries  of  Sir  William  Ramsay  in  regard 
to  the  relation  of  radium  and  helium  were  related 
bv  him  at  a  recent  meeting  of  the  Royal  Institution. 
He  has  definitely  ascertained,  it  appears,  that  radium 
gives  off  a  heavy  gas,  which  slowly  changes  into 
helium,  and  then  vanishes.  The  importance  of 
Ibis  discovery,  which  has  been  suspected  by  scientists 
for  some  months  past,  lies  in  the  fact  that  it  ap- 
pears to  revolutionize  all  old  theories  about  chem- 
istry. Hitherto  chemistry  has  been  based  on  the 
theory  that  elements  are  constant,  and  that  one  can- 
not change  into  another,  but  now  it  seems  that 
radium,  of  its  own  accord  and  without  external  in- 
terference,  turns   into   a   totally   different  element. 

Sir  William  described  his  long  investigation  of 
the  problem  of  what  becomes  of  the  minute  particles 
with  which  radium  is  always  parting,  and  said  he 
was  lately  rewarded.  Besides  its  other  manifesta- 
tions, radium  constantly  gives  off  an  emanation  . 
which  seems  to  behave  in  all  respects  like  a  heavy 
gas.  It  can  be  collected  in  tiny  flasks,  measured 
and  weighed  and  used  to  display  the  characteristic 
properties  of  radium,  but  it  is  not  permanent.  It 
r.bor.t  a  month  it  entirely  disappears.  What  becomes 
of  it?    He   had   caught  this   emanation  in   the  act 
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of  vanishing.  He  found  that  after  it  had  been  col- 
lected for  a  couple  of  days  its  spectrum,  which  pre- 
viously was  entirely  unlike  any  yet  studied,  began 
to  display  the  tvpical  yellow  line  of  helium  gas, 
first  known  and  christened  by  its  constant  presence 
in  the  sun.  In  four  or  five  days  the  helium  lines 
grew  brighter,  and  in  another  week  the  spectrum  of 
helium  was  positively  blazing  in  the  hermetically 
sealed  tubes  that  had  been  filled  with  the  pure 
emanations  or  gaseous  output  of  radium.  In  other 
words,  one  element  had  been  literally  seen  to  change 
into  another  of  a  quite  different  nature  under  the 
eyes  of  the  experimenter. 

Chicago  Street-railway  Situation. 

Should  the  court  grant  the  receivers  of  the  Chi- 
cago Union  Traction  Company  the  right  to  proceed 
in  making  improvements  to  the  system,  about 
$5,000,000  will  be  expended  by  the  company  before 
extension  ordinances  are  even  considered  by  the 
council.  This  is  declared  to  be  the  plan  of  the  re- 
ceivers in  carrying  out  the  reconstruction  of  the 
lines,  which  includes  the  construction  of  under- 
ground trolley  systems,  the  relaying  of  rails,  the 
purchase  of  more  new  cars  and  the  readjustment  of 
loops.  The  money  for  these  improvements  is  to  be 
raised  by  issuing  receivers'  certificates  or  bonds. 
With  the  stockholders  of  the  underlying  companies 
the  question  has  been  raised  as  to  whether  such  cer- 
tificates will  not  wipe  out  all  value  of  the  underly- 
ing stock. 

One  of  the  receivers  said  that  an  investment  of 
$3,000,000  would  mean  an  increase  of  $5,000,000  in 
the  company's  property.  "Street-railway  companies 
do  not  make  improvements  for  the  comfort  of  their 
passengers,  but  for  the  benefit  of  their  pocketbooks," 
said  he.  "These  improvements  are  to  be  made  be- 
cause it  means  increased  earnings  if  they  are  made." 

The  first  public  hearing  of  the  local  transportation 
committee  on  the  tentative  ordinance  framed  for  the 
Chicago  City  Railway  Company  was  attended  by 
about  60  persons.  The  principal  speaker  was  Attor- 
ney William  Prentiss,  who  attacked  the  conduct  of 
the  street-car  company  and  argued  against  granting 
further  favors.  The  specific  acts  of  corporation  mis- 
behavior cited  by  the  speaker  were  that  it  had 
obtained  the  99-year  act  from  the  Legislature,  had 
attempted  the  Humphrey  hill,  and  had  secured  the 
.\llen  law,  and  refused  to  recognize  ordinances  of 
the  city  until  forced  to  by  the  courts.  Representa- 
tives of  the  Real  Estate  Board  were  also  present  and 
discussed  the  question  of  compensation.  The  senti- 
ment of  the  members  was  it  should  take  the  form  of 
paving  and  keeping  clean  the  streets  occupied,  with 
perhaps  the  building  of  a  subway  in  the  downtown 
district,  but  decision  was  postponed  until  January. 

Some  signs  of  the  strike  still  remain  and  a  feeling 
of  unrest  seems  to  prevail  among  the  men.  Com- 
plaint has  been  made  that  General  IM'anager  Mc- 
Culloch  has  been  unfair  in  his  refusal  to  reinstate 
all  the  strikers.  The  question  of  the  wearing  of 
union  badges  or  buttons  also  threatens  another  walk- 
out. An  order  was  isued  by  the  company  prohibit- 
ing the  conspicuous  wearing  of  union  badges.  This 
was  done  in  an  effort  to  abolish  the  badge  entirely 
in  order  to  protect  its  non-union  employes,  several  of 
whom  have  been  roughly  handled  by  strike  sympa- 
thizers   upon    their    failure   to    show    a   badge. 

According  to  a  resolution  passed  by  Chicago  City 
Council  at  its  most  recent  meeting  the  local  trans- 
portation committee  will  at  once  begin  negotiations 
with  the  Chicago  Union  Traction  Company  to  dis- 
continue the  use  of  the  Washington  and  La  Salle 
Street  tunnels  under  the  Chicago  River.  The  or- 
dinances granting  the  Chicago  Passenger  Railway 
Company  and  the  North  Chicago  Street  Railway 
Company  the  right  to  use  these  tunnels  expire  in 
1906,  and  the  purpose  of  the  resolution  is  to  be  pre- 
pared to  remove  them  at  that  time.  The  impediment 
to  navigation  offered  by  these  tunnels  has  been  seri- 
ous. The  effect  of  the  resolution  may  cause  no 
hardship  to  the  Union  Traction  Company,  as  its 
present  plans  contemplate  the  abandonment  of  the 
cable  for  the  electrical  system,  in  which  event  the 
bridges  would  be  used. 


Unloading  Bananas  by  Electric   Power. 

The  unloading  of  large  cargoes  of  bananas  from 
steamships  at  southern  ports  has  become  quite  a  prob- 
lem. It  is  estimated  that  about  7,000,000  bunches 
of  bananas  are  unloaded  annually,  and  the  work 
must  be  done  quickly  and  carefully  to  facilitate  the 
work.  Banana  unloading  machines  operated  by 
electric  motors,  have  been  installed  at  M'obile  and 
New  Orleans,  and  by  their  use  the  bananas  are 
moved  more  quickly  and  with  a  saving  of  65  per  cent. 
in  waste  of  fruit.  The  machine  is  built  upon  a 
platform  supported  by  a  wheel  truck  traveling  on 
rails  along  the  dock.  These  support  a  steel  boom 
with  extension  arm  which  carries  a  canvas  belt  con- 
veyor. This  conveyor  reaches  around  the  extension 
arm  and  is  divided  into  pockets,  30  by  48  inches. 
The  extension  arm  is  lowered  by  the  boom  into  the 
hold  of  the  vessels,  the  bananas  are  loaded  into 
the  pockets  of  the  belt  conveyor  and  are  by  this 
quickly  and  safely  lifted  out  of  the  hold  and  then 
across  from  the  vessel  to  the  dock.  Under  the. 
old  hand  method  the  highest  rate  of  speed  was 
1.200  bunches  an  hour,  whereas  with  the  new  ma- 
chines 75,000  bunches  an  hour  may  be  unloaded, 
using  three  machines  operating  in  three  hatches  of 
a  vessel.  The  entire  machine  is  operated  by  elec- 
Iricily,  controlled   by    one   operator   from   a   tower. 


Progress  of   the   Electrical    Industries.' 

By   Robert   K.   Gray. 

In  spite  of  the  legal  impediments  it  will  be  found 
on  investigation  that  substantial  progress  has  been 
made  in  Great  Britain  in  the  utilization  of  the  elec- 
tric current  for  both  light  and  power  purposes. 
Exclusive  of  traction  motors,  in  March  of  this  year, 
lamps  and  motors  equivalent  to  over  14,000,000 
eight-candlepower  lamps  were  connected  to  the  mains 
of  public  electricity-supply  undertakings,  the  metrop- 
olis being  represented  to  the  extent  of  about  5,000,- 
coo.  There  were  about  300  towns  enjoying  the  ad- 
vantage of  an  electricity  supply,  this  number  includ- 
ing, with  two  exceptions,  all  the  towns  whose  popu- 
lation exceeds  ioo,coo.  The  exceptions  were  Totten- 
ham and  the  Rhondda  district,  which  did  not  seem 
anxious  to  be  alongside  of  their  38  fellows.  It  ap- 
pears that  at  this  period,  exclusive  of  power  com- 
panies, the  public-supply  stations  had  motors  amount- 
ing to  55,coo  horsepower  connected  to  their  mains. 
Municipal  undertakings  own  generating  plants  of  a 
rated  capacity  of  320,000  kilowatts,  and  private  under- 
takings are  represented  by  i6o,coo.  In  the  metropo- 
lis the  companies  are  proprietors  of  about  100,000 
kilowatts,  whereas  the  public  bodies  are  responsible 
for.  approximately.  28,000.  The  pre-eminence  of  the 
companies  in  London  is  due  to  the  fact  that  they 
acted  as  pioneers  and  were  first  in  the  field.  The 
averj  ;e  rated  capacity  of  a  British  station  appears 
10  bt  about  1,400  kilowatts.  It  is  to  be  remarked 
that,  while  in  the  provinces  the  average  municipal 
station  has  a  capacity  of  nearly  three  times  that  of 
a  company  station,  in  the  metropolis  the  ratio  is  re- 
versed. Again,  the  average  metropolitan  company 
has,  approximately,  10  times  the  plant  capacity  of 
the    average  provincial    company. 

It  is  interesting  in  this  investigation  to  note  that 
modern  tendencies  in  this  country  are  decidedly 
in  favor  of  the  direct-current  system  with  a  three- 
wire  distribution.  The  number  of  direct-current 
undertakings  increased  from  139  in  1901  to  214  in 
1902  and  260  in  1903.  For  these  three  years  the 
alternating-current  stations  numbered  67,  68  and  69 
respectively.  There  are  now  established  in  Great 
Britain  13  two-phase  and  five  three-phase  stations, 
exclusive  of  power-transmission  stations.  In  29  cases 
supply  is  given  on  two  or  even  more  systems.  Many 
of  the  alternating-current  stations  have  taken  up  the 
supply  of  direct  current,  others  have  added  two- 
phase  or  three-phase  supply  to  their  single-phase 
service,  or  have  changed  over  completely  to  one  of 
these.  The  direct-current  system  appears  to  be  in 
no  immediate  danger  of  supersession,  in  part  owing 
to  the  falsing  of  the  voltage,  and  the  consequent 
possible  extension  of  the  service  area. 

Among  the  remarkable  things  of  the  year  may  be 
mentioned,  as  in  course  of  construction,  four  turbo- 
generators of  the  Parsons  type,  each  rated  at  5,500 
kdowatts  to  8,280  kilowatts,  and  occupying  a  space 
measuring  only  51%  feet  by  14  feet  by  12  feet.  A 
6,5co-kilowatt  turbo-generating  set  is  being  built  by 
Brown,  Boveri  &  Co.,  w'hich  measures  59  feet  by 
10  feet  by  10  feet.  A  Curtis  turbine  of  5.000  kilo- 
watts is  running  in  Chicago :  this  turbine  is  a  com- 
bination of  the  Parsons  and  De  Laval  systems,  and 
is  arranged  witli  a  vertical  shaft,  a  somewhat  inad- 
visable design.  In  shape  it  is  cylindrical,  and,  in- 
cluding turbine  and  generator,  stands  25  feet  high 
with  a  diameter  of  14  feet.  It  may  be  interesting  to 
note  that  there  are  over  500,000  horsepower  of  tur- 
bines in  use  or  on  order,  and  24  stations  in  this 
country^  use  the  turbines  more  or  less. 

The  continuous-current  system  predominates  at 
present  in  Great  Britain  for  all  kinds  of  electric  trac- 
tion. Its  supremacy  is  again  being  threatened  by  the 
monophase  system,  whose  employment  in  certain  cases 
possesses  advantages  that  are  greater  than  the  disad- 
vantages. The  efficiency  for  traction  purposes  of 
polyphase  working  has  not  been  sufficiently  proved, 
but  as  regards  the  method  of  transmitting  power 
to  considerable  distances  for  conversion  to  continu- 
ous current  to  be  applied  to  tramway  purposes,  the 
three-phase  system  has  so  far  held  the  field  at 
pressure  up  to  6,500  volts.  A  most  complete  system 
of  high-pressure  polyphase  traction  work  was  in- 
spected by  man}^  members  of  the  institution  during 
a  visit  to  Northern  Italy  in  the  spring  of  this  year, 
and  to  those  interested  in  this  subject  it  will  be  use- 
ful to  closely  follow  the  fortunes  of  the  electrified 
Valtellina,  Lecco  and  Milan  Railway.  For  this  line 
there  are  in  course  of  construction  electric  locomo- 
tives, which  have  been  designed  to  exert  a  tractive 
force  of  from  7,500  pounds  to  11,000  pounds  at  a 
speed  of  40  miles  per  hour,  their  individual  output 
being,  I  understand,  from  800  horsepower  to  1,200 
horsepower. 

The  utilization  of  the  Victoria  Falls  of  the  Zam- 
besi is  a  project  under  serious  consideration,  and  at 
least  a  portion  of  the  scheme  mav  be  near  realization. 
Some  three  months  ago  certain  details  of  the  scheme 
were  made  public,  and  from  these  it  appears  that 
whereas  the  Niagara  Falls  are  equivalent  to  a  con- 
tinuous loss  of  7.000.000  horsepower,  at  the  Victoria 
Falls  of  the  Zambesi  the  loss  is  five  times  as  great. 
In  advocating  the  utilization  of  this  waste  it  is 
pointed  out  that  tramways  near  San  Francisco  are 
driven  by  a  current  which  has  its  origin  in  the  Ubax 
Falls  about  220  miles  away,  and  that  some  American 
engineers  estimated  that  power  giving  a  steady  load 
of  24  hours  per  day  could  be  delivered  330  miles 
from   the  generating  plant  at  about  £4   10  shillings 

I.  Extracts  from  the  presidential  address  delivered  before  the 
Institution  of  Electrical  Encineers  (British)  on  November  12,  1903. 
Mr.  Gray  is  the  newly  elected  president  of  the  society, 


per  kilowatt.  At  Niagara  six  syndicates  are  carrying 
out  work  which,  when  completed,  will  be  capable  of 
generating  over  1,000,000  horsepower.  Some  of  the 
generating  sets  will  be  of  10,000  horsepower,  working 
at  11,000  volts.  The  pressure  will  be  converted  to 
60,000  volts.  The  highest  pressure  as  yet  made  use 
of  in  Europe  for  power  transmission  is  in  Italy — 
namely,  40,000  volts.  This  plant  is  not  yet  com- 
pleted. It  is  intended  that  water  power  will  develop 
7.500  kilowatts  at  9,000  volts  (42  cycles  per  second), 
which  will  be  transformed  to  40,000  volts  for  trans- 
mission. In  the  LTnited  States,  in  Montana,  where 
a  similar  pressure  is  employed  for  transmission,  the 
voltage  was  increased  to  8o,oco  for  a  few  hours  with 
success. 

With  relation  to  electric  driving  In  factories  and 
ships,  we  all  remember  the  excellent  papers  read  be- 
fore the  institution  by  Mr.  Williamson  and  by  the 
late  Mr.  C.  E.  Groves.  The  contribution  of  the  lat- 
ter was  especially  interesting  to  me,  as  it  showed 
in  a  striking  manner  the  progress  in  the  employment 
of  the  electric  current  on  shipboard  from  the  time  of 
the  Silvertown  Company's  installation  on  their  cable 
steamer  Dacia  in  1879  down  to  the  huge  develop- 
ments already  reached  at  the  time  the  paper  was 
read.  Among  the  recent  varied  uses  to  which  elec- 
tromotors can  be  put  may  be  mentioned  gold-  mining 
at  the  Klondike,  where  they  are  employed  in  dredg- 
ing, washing  and  conveying  the  material  to  the  tip. 
Another  instance  is  the  driving  of  a  rolling  mill 
where  a  4CO-'horsepower  motor  is  coupled  direct  to 
the  rolls.  In  a  large  plate-glass  works  in  America 
there  are  four  generating  sets  of  4,000  kilowatts 
each  and  one  set  of  350  kilowatts ;  there  are  also 
20  motors  of  450  horsepower  each  and  20  of  200 
horsepower ;  the  three-phase  system  is  in  use  at 
5.800  volts  with  frequencies  of  40  and  25  cycles  per 
second.  A  large  colliery  in  the  same  country  has  a 
plant  of  2,900  kilowatts,  the  installation  comprising 
44  mining  locomotives  and  75  miles  of  underground 
trolley  wire;  the  power  is  transmitted  at  5,600  volts, 
three-phase  25  cycles  per  second,  but  is  converted 
for  use  at  275  volts.  At  the  Carnegie  works  elec- 
tricity is  used  for  almost  everything  requiring  power, 
and  it  is  stated  that  in  the  Homestead  steel  works 
of  Pennsylvania,  by  the  aid  of  electricity,  4,000  men 
make  as  much  steel  as  is  made  at  Krupp's  with 
15.000  men. 

It  is  strange  that  during  this  development  the  im- 
provements in  the  types  of  telegraph  cable  employed 
have  not  been  great,  nor  has  these  been  any  great 
advance  made  in  the  design  of  the  instruments  used 
for  the  transmission  of  signals,  but  the  administra- 
tive work  has  been  vastly  bettered.  Messages  which 
formerly  took  hours  in  transmission  are  now  re- 
ceived from  the  public  and  delivered  to  the  ad- 
dressees in  a  few  minutes.  I  am  informed  that  a 
telegram  announcing  the  result  of  the  yacht  race 
for  the  America  cup  was  carried,  in  August  last, 
from  London  to  South  Australia  in  four  minutes. 
This  message,  which  was  forwarded  via  South  Af- 
rica, was  handled  by  15  operators,  passed  through  11 
stations,  and  traversed  14,404  nautical  miles  of  sub- 
marine cable  and  1,515  statute  miles  of  land  lines. 
Ordinarj'  commercial  traffic  cannot  be  dealt  with  at 
this  speed,  but  the  instance  I  quote  shows  what  can 
be  accomplished  when  special  arrangements  are  made 
to  carry  news  which  is  of  peculiar  interest.  The 
manager  of  an  American  cable  company  has  told  me 
that  the  result  of  the  America  cup  race  reached 
London  one  minute  after  the  termination  of  the  race, 
having  been  transmitted  through  3.400  nautical  miles 
of  submarine  cable  and  some  2C0  statute  miles  of  land 
wire.  The  record  time  between  New  York  and 
London  is  30  seconds,  and  messages  have  been  sent 
and  replies  received  in  one  minute  and  30  seconds. 

The  use  of  the  telephone  continues  to  extend, 
and  in  addition  to  the  greater  facilities  offered  in 
Great  Britain  there  are  gradually  being  established 
international  wires  which  place  in  telephonic  com- 
munication the  principal  towns  of  Great  Britain  and 
sc^'eral  of  the  commercial  centers  on  the  continent. 
So  far  as  I  am  aware,  no  practical  use  has  yet  been 
made  of  Poulsen's  telautograph,  which  I  had  the 
pleasure  of  inspecting  with  our  vice-president,  M'r. 
Gavey,  and  of  which  he  gave  a  description  in  a  com- 
munication to  the  institution  on  November  22,  igtx). 

A  valuable  process  in  electrochemistrj',  which  has 
made  considerable  progress  during  the  past  year,  is 
the  reduction  of  iron  ores  by  means  of  the  electric 
furnace.  At  Livet,  in  France,  the  process  is  in  prac- 
tical operation,  generators  of  1,200  horsepower  each 
giving  single-phase  current  at  30,0CX)  amperes  each, 
and  driven  by  water  power,  being  employed.  The 
output  is  12  tons  of  steel  per  day.  At  these  works 
ferro-silicon  is  also  made  from  quartz,  scrap  iron 
and  coke,  at  less  cost  than  that  of  smelting,  and  cop- 
per pyrites  is  reduced  to  copper  and  iron  sulphides 
rich  in  copper  and  ready  for  the  ordinary  smelting 
process.  Steel  of  high  quahty  is  similarly  produced 
in  Sweden  at  the  rate  of  1,500  tons  per  annum.  With 
the  Stassano  process  the  expenditure  of  energy  is 
said  to  be  3,000  horsepower-hours  per  ton  of  iron; 
but  with  the  Ruthenburg  system  it  is  said  that  500 
kilowatt-hours  suffice,  and  that  ores  of  poor  qual- 
ity can  be  treated.  Large  deposits  of  iron  ore 
exist  in  Canada,  remote  from  coal  mines,  but  within 
reach  of  the  Niagara  Falls,  and  it  is  said  that  a 
Canadian  syndicate  has  been  formed  to  work  the 
Ruthenburg  system  with  power  derived  from  the 
Canadian  Niagara  Falls  hydro-electric  works. 

Already  in  Canada  the  Betts  process  for  refining 
lead  is  in  operation — at  Trail,  B.  C. — the  daily  pro- 
duction amounting  to  seven  tons  of  lead.  The  crude 
lead  is  used  as  anode  in  a  bath  of  lead  flnosilicate  and 
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fluosilic  acid:  there  are  22  anodes  per  vat.  through 
which  4,000  amperes  are  passed,  and  the  pure  metal 
is  deposited  on  the  cathode,  leaving  the  impurities, 
including  the  precious  metals  and  copper,  on  the 
anode  in  a  skeleton  of  spongy  lead. 

In  a  quite  different  direction  electricity  is  being 
used  for  the  purification  of  tlie  water  supply  of 
towns.  There  are  two  installations  of  this  kind  in 
Germany — Schierstcin  and  Paderborn — where  the 
Siemens  ozonizing  tubes  are  in  use;  air  is  charged 
with  ozone  by  means  of  these  and  is  passed  up  drip- 
ping towers,  down  which  the  water  trickles,  with 
the  result  that  it  is  completely  sterilized  as  regards 
all  deleterious  organisms.  At  Schierstein  the  ca- 
pacity of  the  plant  is  nearly  50.000  gallons  per  hour, 
and  the  power  required  is  50  horsepower,  of  which, 
however,  only  27  is  used  for  ozonizing,  the  remainder 
serves  for  pumping,  etc.  'The  pressure  used  is  S.ooo 
volts.  The  working  cost  is  in  all  from  3Vid.  to  4-'/-!d. 
per  i.ooo  gallons.  By  the  Jaruti  process  water  is 
electrolyzed  to  give  pure  hydrogen  and  oxygen,  con- 
suming   115   kilowatl-hours   per   t.ooo  cubic   feet 


Change  in  Block  Signal  System. 

.\t  the  recent  fall  meeting  of  the  American  Rail- 
w.ay  Association,  at  which  about  70  per  cent  of  all 
the  double-track  railways  in  the  United  Slates  were 
represented,  a  radical  change  was  made  in  the  stand- 
ard code  of  telegraph  block  signaling  which  has 
governed  the  movement  of  trains  on  all  the  roads 
belonging  to  the  association. 

The  new  rules  adopted  are  those  which  have  been 
practiced  on  the  Chicago,  Burlington  and  Quincy 
Railroad  for  a  number  of  years.  Under  the  new 
rules,  the  timetable  classification  of  freight  trains  is 
.ibolished  and  all  such  trains,  wdiether  scheduled  or 
extra,  will  possess  equal  rights  to  the  road  governed 
onlv  by  the  position  of  the  block  signal.  A  clear 
signal  will  give  to  any  train  for  which  it  is  dis- 
played a  right  to  proceed  without  the  heretofore 
customary  train   order. 

The  excellent  record  made  by  the  Burlington  road 
in  running  its  trains  on  time  and  its  comparative 
immunity  from  accident  has  been  due  partly  to  the 
practice  of  the  above  substitute,  known  as  rule  No. 
10.  to  the  standard  telegraph  block-signal  system  and 
partly  to  its  practice  of  running  trains  against  the 
current  of  traffic.  By  a  special  system  of  signals 
at  each  station  trains  are  frequently  run  against  the 
current.  '  This  is  found  to  be  a  .great  time  saver,  and 
will  no  doubt  be  brought  up  for  adoption  at  the 
next    meeting  of    the   association. 

The  following  statement  of  the  working  of  the 
block  system  on  the  Burlington  road,  furnished  to 
the  Western  Electrician  by  Afr.  J.  B.  Latimer,  signal 
engineer  of   the   company,    will    be  of   interest: 

"Our  block  system  without  train  orders  is  now 
in  use  on  our  main  line.  Chicago  to  Burlington. 
Iowa,  a  distance  of  206  miles,  double-track  through- 
out. As  at  present  in  service  it  consists  as  follows  : 
Chicago  terminals,  ei.ght  miles,  electro-pneumatic 
automatic  signals:  Chicago  terminal  limits  to  Au- 
rora. 29  miles,  manual  block  signals  operated  from 
special  block  towers;  Aurora  to  Burlington,  i6g 
miles,  manual  block  signals,  operated  from  the  reg- 
ular stations. 

"The  signals  are  all  of  the  semaphore  type  and 
are  equipped  with  two  blades,  the  upper  one  painted 
red  with  a  square  end  and  the  lower  one  green  with 
a  forked  end.  Both  blades  in  the  horizontal  posi- 
tion means  'Stop.'  The  upper  blade  inclined  and 
the  lower  one  horizontal  means  'Proceed  with  cau- 
tion, expecting  obstruction  in  the  block.'  Both  blades 
inclined  means  '.-Ml  clear;  proceed.' 

"The  automatic  signals  stand  normally  in  the  clear 
position  and  go  to  'Danger'  as  soon  as  the  engine 
of  a  train  passes  them,  in  which  latter  position  they 
remain  until  the  last  car  of  the  train  has  passed 
the  next  signal  in  advance.  The  manual  signals  are 
kept  normally  in  the  danger  position  and  are  only 
clearedto  admit  a  train  into  the  block.  As  soon  as 
the  train  has  passed  into  the  block  they  are  returned 
to  their  normal  position.  No  orders  are  given  to 
conductors  or  enc;inemen  except  for  movements 
against  the  current. 

"With  the  manual  signals,  each  operator  (they  are 
all  required  to  be  telegraph  operators')  keeps  a 
block  record  in  his  office  on  which  he  notes  the 
movement  of  all  trains,  as  described  later.  To  admit 
a  train  into  the  block,  he  first  examines  his  block 
record  to  see  if  the  last  train  admitted  has  been  re- 
ported out  of  the  block  by  the  next  station  in  ad- 
vance. If  the  block  is  clear  he  sets  his  signal  at 
'Clear.'  .As  the  train  enters  the  block  he  reports 
by  the  proper  telegraph  signal  meaning  'Train  has 
entered  block'  to  the  next  station  in  advance,  the 
receiving  operator  answering  by  the  proper  signal 
meaning  'I  understand.'  This  information  is  at  once 
entered  on  the  block  record  at  both  stations.  When 
the  train  has  entered  the  block  the  admitting  op- 
erator returns  his  signal  to  'Danger'  and  notifies 
the  operator  at  the  next  block  signal  in  the  rear  by 
the  proper  signal  meaning  'Block  clear,'  which  is 
.  answered  by  the  signal  meaning  'I  understand.' 
This  information  is  entered  on  the  block  record  at 
both  stations.  Tn  this  manner  each  operator  is  al- 
ways informed  of  the  approach  of  a  train  and  also 
of  the  condition  of  the  block  which  his  signals 
govern. 

"A  special  rule  provides  that  if,  from  failure  of 
the  telegraph  line  or  other  cause,  a  signalman  is  un- 
able to  communicate  with  the  stations  in  advance,  he 
may  admit  a  train  into  the  block  after  fircf  stopping 
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it.  and  not  then  unless  or  until  the  preceding  train 
has  passed  his  station  for  a  period  of  five  luinutes. 
Ibis  is  when  he  uses  the  upper  blade  inclined  and 
lower  one  horizontal.  There  are,  of  course,  numer- 
ous minor  rules  governing  special  conditions  which 
lack  of  space  prevents  my  giving  in  detail ;  but  I 
think  the  foregoing  gives  a  fair  idea  of  the  general 
principles  of  our   system." 

This  system  was  first  inaugurated  in  October,  igoo, 
under  the  direction  of  Mr.  F.  C.  Rice,  then  super- 
intendent of  the  Burlington  company's  Illinois  lines 
and  now  its  general  superintendent,  and  was  acknowl- 
edged to  be  a  success  from  the  start.  The  impres- 
sion largely  prevails  that  the  Burlington  road  op- 
erates under  a  signal  system  of  its  own,  and  many 
inquiries  concerning  its  working  are  received.  The 
road,  however,  uses  the  standard  systent  of  the 
.■\mcrican  Railway  Association  with  the  exception 
here   noted. 


Francisco  Block-signal  System. 

Israel  H.  Francisco  of  Rutland.  Vt.,  is  the  in- 
ventor of  a  new  system  of  electric-block  signaling- 
The  general  idea  involved  in  the  system  is  the  trans- 
mission of  an  absolute  danger  signal  into  the  loco- 
motive cab  by  the  presence  of  a  preceding  engine,  car 
or  train  in  the  block  ahead.  This  as  the  primary 
object,  has  additional  safety  elements  in  the  nature  of 
set  signals  located  along  the  track  at  different  points 
from  the  occupied  block  backward  to  a  distance  of 
about  3.000  feet,  according  to  the  length  of  the 
blocks.  These  set  or  seniaphore  signal  lamps  are : 
First,  a  red  danger  lamp  at  the  intersection  of  every 
block,  denoting  stoppage;  second,  a  green  caution  or 
distant  lamp  placed  about  i.coo  feet  in  the  rear  of 
the  red  or  home  light.  Both  of  these  auxiliary  sta- 
tionary signals  are  illuminated  in  multiple  with  the 
cab  lamp  and  are  therefore  instantaneous  therewith 
in  action.  All  the  signals,  including  the  white  pilot 
lamp,  burning  continuously  in  the  cab  as  an  indi- 
cator of  the  system  being  in  working  order,  being 
wired  in  multiple,  form  a  coiuplete  protective  agency 
which  can  only  be  rendered  fully  inoperative  by  the 
cutting  off  of  the  main  source  of  current  or  the 
disarrangement    or    burning    out    of    any    lamp    not 
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effecting  the  balance.  The  engineer  has  under  almost 
any  circumstances  at  least  two  visible  signs  for  guid- 
ance. 

To  attain  the  results  desired  the  tracks  are  di- 
vided into  subsections  or  blocks  about  1,500  feet 
long  (see  diagram),  each  block  being  provided  with 
three  circuits — one  primary  and  two  secondary — 
through  a  set  of  six  circuit-contact  bars,  rails  or 
strips  placed  within  the  regular  service  rails  of  the 
track  and  occupying  a  space  of  20  inches  to  two  feet 
in  width.  Being  of  lighter  iron  or  steel  and  of  less 
weight  and  lower  than  the  track  rails  they  are  easily 
set.  in  much  the  same  manner  as  the  ordinary  rails 
upon  the  ties.  Through  these  contact  rails  the  cur- 
rent is  carried,  two  sets  being  broken  by  insulation 
at  the  block  intersections  and  the  other  set,  termed 
feeders,  forming  a  continuous  circuit.  The  four 
rails  grouped  into  two  sets,  broken  by  insulators,  are 
so  wired  as  to  act  only  upon  the  closure  of  the  cir- 
cuits by  the  engagement  of  the  contact  wheels  of  the 
corresponding  circuits  of  the  locomotive  equipment  in 
the  train  movement  through  the  block.  The  proper 
fulfillment  of  the  functions  depends  upon  the  com- 
bined disposition  of  the  electricity  between  the  lo- 
comotive and  the  track  circuits,  there  being  no 
current  upon  or  in  the  contact  rails  (with  the  ex- 
ception of  the  two  feed  rails)  until  the  locomotive 
attachment  through  its  contact  wheels,  shoes  or 
brushes  makes  the  circuits  alive,  and  then  such  life 
is  only  brought  into  play  upon  the  occupied  block, 
the  preceding  ones  being  dead  until  a  following  loco- 
motive in  connection  with  its  predecessor  constitutes 
a  second  complete  circuit. 

While  the  system  is  particularly  adapted  to  tunnel 
installation,  it  can  be  used  upon  any  road,  single  or 
double  tracked.  The  opening  of  tlie  main  track  is 
transmitted  to  the  rear  and  into  the  cab  of  any 
locomotive  coming  from  such  direction,  the  opera- 
tion being  the  same  as  though  caused  by  train  move- 
ment. 

There  are  two  or  three  features  of  unusual  inter- 
est. Each  block,  being  wired  in  mulliple.  controls 
Ihc  preceding  one.  and  a  following  train  receives 
visible  and  definile  constant  warning.  Whether  it 
be  a  train  or  open-siding  switch  which  forms  the 
obstruction  ahead,  the  moment  the  rear  engine  en- 
ters the  block,  the  danger  and  cautionary  lamps  burn 
until  the  block  is  fully  cleared.  Not  only  is  the 
danger  sign  apparent  to  the  engineer  one  block  in 
advance  of  where  the  actual  trouble  exists,  but  he 
has  preliminary  notice   through  the  green  set  signal 


almost  a  full  block  length  further  back,  so  that  in 
.an  ordinary  case  a  distance  of  some  3.000  feet  would 
intervene  between  his  first  notification  and  the  com- 
mencement  of  the  occupied  block,  and  if  the  trouble 
was  located  near  the  forward  end  of  the  block,  the 
stoppage  space  allowed  would  be  still  more  pro- 
nounced. 

With  the  rear  car  equipped  with  the  circuit- 
closing  attachment,  a  train  could  stop  directly  on  the 
intersection  of  the  blocks,  and  tlie  warning  would  be 
carried  back  with  certainty.  Moving  forward  or 
backward,  these  warnings  are  the  same,  the  contact 
wheels  being  so  hung, as  to  play  either  wav  with 
equally   effective   action. 

The  pilot  lamp  is  evidence  that  the  systeiu  is  in 
working  order  all  the  time  and  is  r.n  extra  precau- 
tion, for  if  it  fails  to  burn  danger  is  to  be  assumed, 
and  a  stop  should  be  made  until  clearance  is  known. 
The  system,  moreover,  is  not  dependent  upon  stor- 
age battery,  relay  or  magnet  elements,  and  relies 
wbolly  upon  a  low-tension  current,  readily  obtain- 
able  and  easily   handled. 


Contract  Over  the  Telephone. 

The  Supreiue  Court  of  the  state  of  Washington 
recently  decided  that  where,  in  an  .alleged  conversa- 
tion over  a  telephone,  on  which  a  contract  is  after- 
ward sought  to  be  predicated,  one  of  the  parties 
thereto  fails  to  recognize  the  voice  of  the  other,  and 
the  latter  denies  the  conversation,  he  cannot  be  held 
for  damages  for  a  breach.  When  J.  W.  '^oung  went 
to  the  Klondike,  in  the  rush  of  1898,  he  left  instruc- 
tions with  a  friend  to  have  a  trunk  stored  with  the 
Seattle  Transfer  Company.  This  friend,  a  Mr.  Ram- 
sey, accordingly  called  up  the  company  by  telephone 
and  asked  it  to  call  for  the  trunk.  A  second  request 
was  made  before  the  trunk  was  taken  away.  iM'r. 
Ramsey  did  not  recognize  the  voice  answering  him  .at 
the  telephone  and  had  no  means  of  proving  that  a 
Seattle  Transfer  Company  agent  got  the  trunk,  save 
that  some  one,  whom  he  did  not  see.  called  for  it 
In  the  summer  of  1S91  Mr.  Young  wrote  down  from 
Alaska  to  Mr.  Ramsey  to  have  the  trunk  forwarded 
to  him.  The  Seattle  Transfer  Company  was  unable 
to  find  the  property  in  its  warehouse  and  denied  ever 
having  received  it.  A  suit  followed,  and  on  the 
strength  of  the  telephone  conversation  a  jury  gave 
Mr.   Young  $240  damages. 

The  court,  in  ordering  a  reversal,  holds  that  "com- 
munications, when  material  to  the  issues,  through 
the  medium  of  the  telephone,  may  be  shown  in  the 
same  manner  and  with  like  effect  as  conversation 
had  between  individuals  face  to  face,  but  the  iden- 
tity of  the  party  sought  to  be  charged  with  liability 
must  be  established  by  some  testimony  either  direct 
or  circumstantial.  To  hold  parties  responsible  for 
answers  made  by  unidentified  persons  in  response 
to  calls  at  the  telephone  from  their  offices  or  places 
of  business  concerning  their  affairs  opens  the  door 
for  fraud  and  imposition  and  establishes  a  danger- 
ous precedent  which  is  not  .sanctioned  by  any  rule 
of  law  or  principle  of  ethics  of  which  we  are  aware." 


COMMUNICATION. 


The  Cat  Question. 

To  the  Editor  of  the  Western  Electrician : 

Referring  to  article  published  in  your  issue  of  the 
21  St  instant,  entitled  "A  New  York  Cat  Story,"  the 
question  there  presented,  viz.,  "Can  electric  sparks 
from  a  cat's  fur  explode  a  gas  tank?"  is  an  impor- 
tant one. 

The  writer  is  of  the  opinion  that  the  static  elec- 
tricity generated  on  a  cat's  fur  can  ignite  an  ex- 
plosive .gas  when  the  gas  is  mixed  with  air  in  the 
proper  proportions ;  provided,  the  surrounding  at- 
mosphere is  comparatively  dry.  The  "mere  pres- 
ence" or  catalytic  influence  of  sunspots  admits  of 
the  generation  of  an  amount  of  static  electricity  far 
greater  than  when  they  are  not  present.  This  ap- 
plies to  any  electrostatic  generator,  including  a  cat's 
fur.  Also,  the  electrostatic  pressure  or  difference 
of  potential  of  the  atmosphere  is  about  13  times 
greater  during  the  fall  or  winter  months  in  com- 
parison with  midsummer,  and  therefore  a  stronger 
field  for  the  generation  of  static  electricity  prevails 
at  this  lime  of  the  year.  (See  "Electricity  and  Mag- 
netism," by  Sylvanus  P.  Thompson,  igoi  edition, 
page  323.  paragraph  335.) 

This  very  interesting  subject  comes  under  the  same 
category  as  the  writer's  letter  to  you,  published  in 
the  sanie  issue,  entitled  "Sunspots  and  (liable  Break- 
downs." For  the  last  two  months  sunspots  have  been 
quite  prevalent,  hardly  missing  a  day,  and  134  spots 
were  observed  in  one  day  during  the  last  period  of 
disturbance.  Considerable  additional  and  valuable 
information  could  be  given  on  this  subject,  but  the 
writer  rests  in  order  to  hear  from  others  through 
your  valuable  paper.  Ebward  Durant. 

New  York.  November  30,  1903, 


The  sale  of  automobiles  in  the  United  States  for 
1903  will  about  double  that  of  1902.  Statistics  re- 
ceived up  to  September  3d  from  85  per  cent  of  the 
.American  automobile  manufacturers  indicate  that  the 
sales  for  the  year  will  reach  11,000  cars,  valued  at 
,$12,000,000.  This  does  not  include  200  imported 
cars,  valued  at  $800,000.  Trade  in  foreign-made  cars 
has  not  increased  the  last  year  and  will  probably  de- 
cline in  the  future,  as  .American  manufacturers  are 
rapidly  supplying  the   demand. 
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Efficiency  of  Modern  Telephone  Equip- 
ments. 

On  the  subject  of  telephone  efficiencies,  M.  A.  Ed- 
son  of  the  Automatic  Electric  Company  of  Chicago 
addressed  the  Chicago  Electrical  Association  on  De- 
cember 4th.  As  a  general  statement,  the  speaker 
said  that  the  efficiency  of  the  telephone  to-day,  for 
short-distance  work,  is  little  better  than  that  of  20 
years  ago.  That  is  to  say,  the  actual  clearness  of 
conversation  has  been  little  improved.  It  is  in  the 
long-distance  work  (above  three  or  four  miles),  the 
speed  of'  operation  and  accuracy  of  connection  that 
the  great  strides  have  been  made. 

The  efficiency  of  the  sub-station  presents  more  diffi- 
culties even  than  the  central-office  equipment  as  far 
as  engineering  exactitude  is  concerned.  This  arises 
from  the  fact  that  the  voice  currents  are  so  very 
weak  that  efficient  operation  of  the  transmitters  and 
receivers  require  the  most  careful  design  on  the 
part  of  the  engineer.  For  instance,  the  iron,  at  the 
extremely  high  frequencies  of  the  voice  currents, 
has  very  little  magnetism  induced  in  it,  and  with 
the  small  magnetic  flux  obtained  the  most  careful 
design  is  necessary  to  obtain  efficient  apparatus. 
Another  difficulty  which  arises  is  the  fact  that  all 
transmitters  and  receivers  of  a  system  are  designed 
alike  and  work  most  efficiently  with  a  certain  fixed 
battery  current.  Now  this  current  is  a  variable 
quantity,  depending  upon  the  distance  of  the  trans- 
mission, and  consequently  a  large  proportion  of  the 
instruments  are  operating  under  current  conditions 
for  which  they  are  not  designed. 

The  efficiency  of  the  central  station  includes  speed 
and  accuracy  of  connection  and  the  efficiency  of  the 
power  plant.  The  efficiency  of  the  station  has  been 
greatly  increased  during  recent  years,  and  in  the 
manually  operated  board  there  seems  to  be  little 
chance  for  improvement  to  any  great  degree.  In 
the  distributing  frames  there  is  little  to  be  added 
except  in  protective  devices.  Toll  boards  are  now 
about  as  simple  as.  possible. 

Mr.  Edson  dwelt  to  a  considerable  extent  on  the 
relative  efficiencies  of  the  local-battery  and  central- 
energy  systems,  and  he  held  that  the  efficiencies 
were  in  favor  of  the  local-battery  system,  although 
the  reduced  cost  of  maintenance  has  brought  the 
central-energy  system  into  use.  The  energy  effi- 
ciency of  the  switching  mechanism,  taking  into  con- 
sideration retardation  coils,  repeating  coils,  line  re- 
lays, etc.,  for  a  central-energy  system  has  been  ascer- 
tained from  many  tests  to  be  on  the  average  40  per 
cent,  for  the  Bell  combination  (or  perhaps  50  per 
cent,  for  the  best  Independent  apparatus).  With  the 
battery  at  the  sub-station  this  efficiency  is  found  to 
be  90  per  cent.  The  accompanying  table  gives  the 
comparative  efficiencies  of  the  central-energy  and  lo- 
cal-battery system  and  also  corresponding  efficiencies 
in  the  automatic  exchange.  The  plant  (net)  effi- 
ciencies of  3.2  and  0.9  per  cent,  are  the  summation 
of  all  the  other  efficiencies  given  in  the  table. 

Telephone  Efficiencies. 


Per  Cent.  Efficiency. 


Parts  of  the  system. 


Line,  local  battery 

Line,  central  energy 

Switch  mechanism,  local  battery 

Switch  mechanism,  central  energy 

Subscribers'  equipment,  local  battery 

Subscribers'  equipment,  central  energy... 

Operation 

Power  plant 

Net  (summation  of  the  preceding),  local 

battery.. 

Net  (summation  of  the  preceding), central 

energy 


The  low  efficiency  of  the  central-energy  system  as 
compared  with  the  local-battery  plant  will  very  likely 
be  questioned  by  telephone  engineers  on  account  of 
the  difficulties  encountered  in  obtaining  absolute  data 
on  the  subject.  However,  it  may  be  said  that  Mr. 
Edson's  calculations  are  the  result  of  many  careful 
tests,  using  all  possible  means  to  obtain  reliable  re- 
sults. 

Toward  the  end  of  the  paper  the  automatic  ex- 
change was  touched  upon  briefly,  although  that  sys- 
tem is  to  be  made  the  subject  of  a  future  paper 
before  the  society.  In  the  automatic  system  the  cycle 
of  operation  includes  nine  distinct  operations,  while 
in  the  manual  system  there  are  18  operations  re- 
quired for  a  direct-line  connection  and  disconnection, 
and  24  when  a  trunk  circuit  is  used.  The  mechanical 
efficiency  is  the  same  in  the  automatic  as  in  the 
manual  system,  but  it  is  claimed  that,  owing  to 
heavier  apparatus,  the  life  of  the  automatic  system 
will  be  longer. 

In  conclusion,  Mr.  Edson  said  that  the  telephone 
had  passed  through  three  stages  or  epochs — (i)  the 
days  of  the  earlier  forms  of  apparatus,  grounded 
lines  and  old  Blake  transmitters;  (2)  the  local-bat- 


tery magneto  systems,  arid  (3)  the  modern  central- 
energy  system.  The  question  now  naturally  arises. 
Are  we  entering  upon  a  fourth  epoch — that  of  the 
automatic-telephone  exchange?  Many  observers  think 
that  such  is  the  case. 

In  the  discussion  which  followed  the  reading  of 
the  paper  the  question  was  brought  up  as  to  the 
method  of  operating  sub-stations  and  trunk  lines 
with  the  automatic  system.  M'r.  Edson  stated  that 
it  is  the  policy  to  install  one  large  exchange  in  a 
thickly  populated  district,  even  if  it  reaches  100,000 
capacity.  However,  if  any  considerable  number  of 
subscribers  lie  outside  of  a  radius  of  three  or  four 
miles,  the  investment  in  copper  will  soon  reach  a 
large  enough  figure  to  warrant  the  erection  of  a 
sub-station.  In  this  case  the  installation  is  no  more 
complicated  than  before.  On  the  subscriber's  dial 
plate  are  located  additional  holes,  similar  to  those 
used  in  calling  up  the  main  office.  These  additional 
holes  are  numbered  to  correspond  with  the  numbers 
of  the  sub-stations.  To  call  up  a  person  whose  Hne 
terminates  in  sub-station  No.  i,  therefore,  it  is  only 
necessary  to  insert  the  finger  in  the  trunkin.g  hole 
No.  I  and  pull  down  the  dial.  This  operation  con- 
nects the  caller's  telephone  with  a  trunk  line,  not 
busy,  leading  to  sub-station  No.  i,  after  which  the 
connection  is  made  in  the  usual  way. 


The  Bell-Western  Union  Case. 

The  American  Telephone  and  Telegraph  Company 
has  decided  not  to  ask  for  a  rehearing  before  the 
United  States  Court  of  Appeals  in  the  famous 
royalty  case  which  was  decided  in  favor  of  the 
Western  Union  Telegraph  Company  on  October  7th. 
Counsel  for  the  telephone  company  has  so  notified 
counsel  for  the  telegraph  company,  but  early  action 
of  some  sort  on  the   matter  is  now   looked  for. 

The  telephone  company,  at  the  time  of  the  de- 
cision, was  entitled  to  30  days  within  which  to  pe- 
tition for  a  rehearing,  and  by  consent  of  the  plaintiff 
the  time  was  extended  until  December  4th.  The 
period  having  lapsed  the  next  move  will  be  the  ap- 
pointment of  an  auditor  to  determine  the  amount 
to  be  paid  by  the  defendant  to  the  telegraph  cor- 
poration, or  a  petition  for  a  writ  of  certiorari  for  a 
trial  before  the  United  States  Supreme  Court.  There 
is  little  doubt  that  the  telephone  company  will  en- 
deavor to  carry  the  case  to  the  United  States  Su- 
preme Court,  but  legal  opinions  diflfer  as  to  the 
likelihood  of  the  court's  taking  jurisdiction. 


Interesting  Plant  in  Austin,  Minn. 

The  Interstate  Telegraph  and  Telephone  Com- 
pany of  Austin,  M'inn.,  formally  opened  its  exchange 
for  service  on  December  ist.  The  plant  is  remark- 
able in  several  respects.  It  is  an  all-cable  plant, 
with  no  crossarms  or  bare  wire.  Almost  every  pole 
is  equipped  with  a  small  ingeniously  designed  ter- 
minal, so  that  pairs  in  the  cable  are  available  on 
almost  every  pole.  Engineers  who  have  examined 
the  plant  say  that  it  is  a  decided  advance  in  tele- 
phone construction  and  that  the  maintenance  cost 
will  be  small.  The  equipment  of  the  plant  is  of 
the  common-battery  multiple-switchboard  type.  One 
remarkable  feature  of  the  plant  is  that  it  starts 
in  operation  with  one  telephone  for  every  12  inhab- 
itants in  the  city.  The  engineering  and  manage- 
ment of  the  plant  during  construction  have  been 
under  the  supervision  of  L.  W.  Stanton  of  Cleve- 
land, O. 


Telephones  in  Coal  Mines. 

"Less  than  five  years  ago  the  use  of  the  telephone 
in  the  Indiana  coal  mines  was  not  thought  of,"  said 
James  Epperson,  inspector  of  mines.  The  tele- 
phone, so  far  as  it  has  been  introduced  in  the  coal 
mines  of  Indiana,  has  fully  proved  its  usefulness. 
A  process  of  development  is  now  going  on  and 
many  improvements  are  making  to  lessen  the  hazards 
of  the  mines  and  avoid  accidents,  and  the  equipment 
of  the  mines  with  telephones  is  regarded  by  Mr. 
Epperson  as  one  of  very  great  importance  along  that 
line.  The  Island  coal  mine.  No.  2,  Greene  County ; 
the  Mecca  coal  mine  and  the  Coxville  mine.  No.  3, 
Park  County;  the  Brazil  Block  mine,  Clay  County, 
and  the  Keller  mine  in  Vermilion  County  are  all 
equipped  with  underground  telephones. 


Following  close  upon  the  announcement  of  pro- 
posed changes  for  the  improvement  of  the  New  Bed- 
ford (Mass.)  Bell  telephone  exchange  and  better- 
ment of  the  service,  comes  the  further  announcement 
that  the  city  of  Fall  River  is  to  be  similarly  favored. 
The  Fall  River  system  is  at  present  much  superior 
to  the  equipment  at  New  Bedford,  but  not  fully  up  to 
date.  With  contemplated  reniodelings  and  installa- 
lion  of  new  instruments,  upward  of  $50,000,  it  is 
estimated,,  will   be.  q.xpended. 


Telephone   News  from    the    Northwest. 

A  local  telephone  system  is  in  progress  of  con- 
struction at  Monroe,  S.  D'.  A  rural  line  is  to  be 
built  during  the  winter  to  connect  with  Parker  and 
Marion. 

A  rural  line  is  being  built  by  farmers  southwest 
of  La  M'oure,  N.  D.,  to  that  city. 

The  local  telephone  exchange  at  Menominee,  Mich., 
has  cut  over  a  new  exchange. 

The  Dakota  Central  Telephone  Lines  has  arranged 
to  keep  its  exchange  in  Volga,  S.  D.,  in  operation 
from  7  a.  m.  to  10  p.  m.,  with  opportunity  for 
emergency  calls   after  these  hours. 

The  Great  Western  Telephone  Company  of  Wah- 
peton,  N.  D.,  has  been  granted  a  franchise  for  a 
local  exchange  at  Wyndmere,  N.  D. 

The  Norwood- Young  America  Telephone  Com- 
pany has  completed  a  long-distance  line  connecting 
Waconia,  Minn.,  with  Young  America,  Chaska  and 
other  points. 

The  Flandreau  (S.  D.)  Telephone  Company  has 
extended  two  rural  lines   recently. 

The  new  state  capitol  building  in  St.  Paul  is  to 
have  two  sets  of  telephone  conduits,  one  for  each 
telephone  company,  as  they  have  not  been  able  to 
agree  to  occupy  a  conduit  together.  It  was  at  first 
proposed  to  have  the  two  companies  use  one  switch- 
board, but  this  was  objected  to  on  the  ground  that 
different  systems  are  used  by  the  two  companies. 
A  suggestion  to  let  the  equipment  of  the  building 
for  telephone  service  to  the  lowest  bidder  did  not 
meet  with  favor. 

The  Union  Telephone  Company  of  Hartford, 
S.  D.,  is  pushing  construction  of  rural  lines. 

The  Northwestern  Telephone  Exchange  Company 
will  start  work  at  once  in  Mankato,  M'inn.,  putting 
about   10  blocks  of  wires  underground. 

The  Tri-County  Telephone  Company  has  com- 
pleted another  rural  line  out  of  Irene,  S.  D. 

The  Boone  County  Telephone  Company  has  bought 
the  Ogden  (Iowa)  Telephone  Company's  properties 
for  $15,000. 

A  telephone  line  will  be  constructed  connecting 
the  People's  Mutual  Rural  Company  of  Woodward, 
Iowa,  with  the  Marcy  Mutual  company's  line  at 
Ogden. 

The  La  Porte  City  (Iowa)  Telephone  Company 
will  make  extensive  improvements  in  its  system. 

An  ordinance  has  been  passed  at  Dubuque,  Iowa, 
granting  telephone  companies  the  right  to  put  their 
wires  underground  in  the  business  section.  The 
Iowa  Telephone  Company  will  spend  $140,000  in 
putting  in  a  conduit  svstem  and  other  improvements. 

D.  C.  Chase  and  others  have  purchased  the  fran- 
chise formerly  granted  to  the  Chamberlain  Telephone 
Company  at  Webster  City,  Iowa,  and  will  install  a 
second  plant. 

The  Lacona  (Iowa)  Telephone  Exchange  Com- 
pany has  been  formed,  with  :T.  A.  Pogue  president 
nnd  E.  C.  Jones 'secretary.  The  Chariton-Newbern 
Telephone  Company's  system  has  been  purchased  by 
the  new  companv. 

The  Monona  Teleohone  Company  will  build  a  line 
south  from  Onawa.  Iowa. 

The  Farmers'  Mutual  Telephone  Company  of 
Voorhies,  lows,  has  incorporated.  James  Conroy  is 
president  and  J.  H.  Dunn  secretarv. 

A  new  telephone  exchange  will  be  installed  at 
Sigourney,  Iowa.  R. 


Ohio  Telephone  Notes. 

P.  W.  Sprinkell,  vice-president  of  the  Beaver  Tele- 
ohone Comoany.  announces  that  the  companv  now 
has  2CO  subscribers  in  North  Lima  and  adjoining 
territorv  as  "well  as  connection  with  both  the  Colum- 
biana County  Telephone  Company  and  the  Youngs- 
town  Telephone  Comnany,  and  that  it  will  shortly 
extend  its  system  to  New  Springfield. 

The  Specialty  Manufacturine  Company,  Cleveland, 
has  been  incorporated  bv  A.  H.  Cutter,  W.  L.  Cott, 
Fred  N.  Smith.  M.  M.  Ely  and  F.  E.  Lytic  to  make 
telephonic  hygienic  appliances  and  other  telephone 
equipments.     The  capital  is  $10,000. 

W.  J.  Springbom,  chairman  of  the  Board  of  Pub- 
lic Service,  Cleveland,  has  been  quietly  working  on 
an  ordinance  relative  to  the  fixing  of  a  maximum 
rate  to  be  charged  for  electric  current,  which  will  be 
considerably  lower  than  the  present  maximum  rate 
charged  by  the  illuminating  company. 

Under  the  new  organization  of  the  business  of  the 
Central  Union  Telephone  Company  in  Ohio  the  office 
of  the  general  division  superintendent  will  be  at 
Columbus  and  division  offices  will  be  established  at 
Toledo,  Chillicothe,  Dayton  and  Akron.  The  To- 
ledo division  will  include  23  counties  and  Andrew 
J.  Mellen,  now  manager  of  the  Toledo  exchange,  has 
been  appointed  district  superintendent.  John  W. 
Cherry,  who  was  manager  of  the  old  Toledo  district, 
which  embraced  only  a  few  counties,  has  been  ap- 
pointed manager  of  the  Toledo  exchange  and  will 
devote  his  entire  time  to  it. 

At  a  meeting  held  in  Columbus  on  November 
28th  the  managers  of  about  20  Independent  telephone 
companies  considered  plans  through  which  it  is 
hoped  to  bind  the  2CO  Independent  companies  of 
Ohio  closer  together.  A  meeting  will  be  held  in 
Cincinnati  the  second  week  in  February  to  perfect 
the  plans. 

The  gross  earnings  of  the  Cuyahoga  Telephone 
Companv  for  October  were  $31,798;  expenses  and 
t-'xes,  $rcS,4g4:  net  earnings,  $13,304;  bond  interest, 
$9,304,  thus  leaving  a  surplus  of  $4,000,     The  sur- 
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plus  of  tl:e   United   States   Telephone  Company   for 
the  same  period  was  $2,626. 

President  F.  S.  Dickson  of  the  United  States 
Telephone  Company  has  planned  for  enlarging  the 
scope  of  that  company's  business,  which  calls  for  an 
'  expenditure  of  $500,000  during  next  year.  The  com- 
pany does  a  long-distance  business  exclusively  and 
has  $2,000,000  capital  invested  in  iS,ooo  miles  of 
wire,  nearly  all  of  which  is  in  Ohio  and  along  the 
boundaries  of  adjoining  states.  V\"ith  the  present 
equipment  the  company  has  an  income  of  more  than 
$i.coo  a  day,  and  the  proposed  outlay  will  enable  it 
to  almost  double  that  amount. 

The  Ohio  \'alley  Telephone  and  Telegraph  Com- 
pany of  Brilliant  was  incorporated  by  J.  G,  Gil- 
christ, Robert  Carpenter,  James  L,  Cox,  Charles  I. 
\\'addle  and  Fred  L.  Dougall,  with  a  capital  of 
$20,000.  H. 


Indiana  Telephone  Items. 

New  telephone  directories  are  being  prepared  for 
distribution  the   first  of  the  year. 

The  value  of  rural  telephones  is  enhanced  in 
many  counties  of  the  state  because  of  their  aid  in 
ridding  the  countrj'  of  tramps.  Tramps  make  no 
effort  to  terrorize  families  where  telephones  are  in 
use.  If  they  do  an  officer  is  telephoned  for  immedi- 
ately. 

The  Central  Union  Telephone  Company  has  rented 
a  suite  of  15  rooms  on  the  fifth  floor  of  the  Union 
Block  in  Anderson.  In  doing  so  an  entire  new  outfit 
will  be  installed  in  Anderson.  H.  F.  Hill,  manager, 
with  headquarters  in  Indianapolis,  says  that  he  is 
preparing  to  make  Anderson  a  central  division  point 
in   Indiana. 

By  the  aid  of  the  telephone  the  sermons  preached 
by  the  Rev.  D.  H.  Cooper,  pastor  of  the  First  Bap- 
tist Church  of  Peru,  are  heard  in  Peru,  Logansport 
and  Wabash.  A  transmitter  is  placed  in  front  of  the 
pulpit  and  connected  with  the  Home  Telephone 
Company's  exchange.  The  experiment  has  worked 
so  successfully  that  other  cities  and  patrons  are  ask- 
ing to  be  connected.  F. 


EXTENSIONS   AND   IMPROVEMENTS. 

The  Farmers  Telephone  Company  of  Wenatchee. 
\Vash..  has  been  granted  a  franchise  to  erect  poles 
and  string  wires  along  the  highways  of  Chelan 
County. 

The  Modesto  Lumber  Company  of  Modesto,  Cal., 
has  secured  a  franchise  and  will  construct  and  main- 
tain a  telephone  line  along  the  county  road  between 
Modesto  and  Turlock. 

\V.  A.  Day  and  F.  Hafley  have  purchased  the 
Sweepstake  Telephone  line  at  Redding,  Cal.,  and 
are  erecting  poles  for  the  installation  of  a  line  be- 
tween Redding  and   East  Weaver  Creek, 

The  Washtenaw  Home  Telephone  Company  of 
Ann  Arbor,  Mich,,  has  filed  a  trust  mortgage  of 
$25,000  running  to  the  Luzerne  County  Trust  Com- 
pany of  Wilkesbarre,  Pa.,  to  secure  the  issue  of 
bonds  to  that  amount. 

The  Oakland  Telephone  Company  of  Pontiac, 
Mich.,  is  now  able  to  give  connection  with  Detroit. 
A  line  from  Sand  Hill  to  a  point  on  the  Franklin 
road,  about  three  miles  south  of  Pontiac,  has  been 
completed  by  the  Co-operative  Telephone  Company 
of  Detroit.  By  connection  with  the  Alma  Telephone 
Companj-  the  Oakland  also  reaches  many  of  the  In- 
dependent exchanges  of  the  state,  and  thus  Pontiac 
is  given  Independent  telephone  connection  with  the 
greater  part  of  Michigan. 


TELEPHONE  MEN. 


R.  H.  Gibboney,  manager  for  the  Rockford  (III.) 
Home  Telephone  Company,  was  recently  chosen 
secretary'  of  the  Independent  Telephone  Association 
of  Northern  Illinois. 

F,  E,  Rotchka.  formerly  with  the  Sterling  Elec- 
tric Company  of  Lafayette,  Ind,,  has  recently  asso- 
ciated himself  with  the  Stromberg-Carlson  Tele- 
phone Manufacturing  Company,  and  is  now  con- 
nected with  the  Chicago  office  of  the  latter  company. 

The  friends  of  A.  J.  Rousseau  will  be  interested 
to  know  that  he  has  resigned  his  position  in  the 
sales  department  of  the  Stromberg-Carlson  Tele- 
phone Manufacturing  Company,  and  is  now  engaged 
i:'.  promoting  an  enterprise  with  which  he  will  later 
be  prominently  identified. 

Dr.  C.  F.  Bennett  of  Waterloo,  Iowa,  who  is  well 
known  in  the  field  of  Independent  telephony,  has 
recently  retired  from  the  business,  having  sold  his 
interests  in  the  United  States  Telephone  and  Tele- 
graph Company.  It  is  expected  that  he  will  return 
to  the  practice  of  medicine,  at  which  he  was  success- 
ful before  engaging  in  telephony. 

Frank  G.  McConnell  has  been  appointed  district 
superintendent  of  the  Central  Union  Telephone 
Company.  He  takes  charge  of  the  Northwestern 
Ohio  district.  Mr.  McConnell  is  at  present  manager 
of  the  Youngstown  district,  and  will  retire  from  that 
position.  His  successor  will  be  S.  S.  Houston,  chief 
clerk  to  H.  E.  Willard,  superintendent  of  the  long- 
distance service,  whose  headquarters  are  in  Colum- 
bus. Mr.  McConnell's  headquarters  will  be  at 
Akron,  O. 


GENERAL  TELEPHONE  NEWS. 

The  scope  and  effect  of  telephone  competition  be- 
tween the  Bell  and  Independent  telephone  companies 
are  set  forth  in  "Telephone  Development" — a  pam- 
phlet issued  by  Vinton  A.  Sears  of  Boston,  and  in- 
tended to  promote  the  Independent  cause. 

The  Rockford  (111.)  Home  Telephone  Company 
has  recently  made  connection  with  Belvidere  and 
Caledonia,  thereby  gaining  indirect  connection  with 
Harvard,  Poplar  CJrove,  Argyle,  Capron,  Man- 
chester, Marengo,  DeKalb,  Kingston,  Genoa,  Mt, 
Carroll  and  Freeport, 

The  Cumberland  Telephone  Cohipany  will  discon- 
tinue its  lo-line  service  in  Louisville  on  January  ist 
and  thereafter  not  more  than  four  subscribers  will 
be  placed  on  a  line.  The  price  of  the  lo-line  service 
has  been  $1  a  month,  but  it  has  proved  unsatisfactory 
both  to  the  subscribers  and  the  coinpany. 

At  the  annual  meeting  of  the  People's  Telephone 
Company  of  Wayne,  Mich.,  held  at  Carleton,  the  fol- 
lowing-named officers  were  elected :  President, 
Joseph  Waltz ;  vice-president,  John  Chamberlain ; 
secretary  and  treasurer,  F,  L.  Edwards.  The  com- 
pany has  made  a  good  showing  and  several  improve- 
ments will  be  made  on  the  line  during  the  next  year. 

Action  is  being  taken  at  law  in  Toronto,  Ont.,  to 
quash  the  city  by-law  by  which  the  Bell  Telephone 
Company  obtains  a  five-year  exclusive  franchise  in 
the  city.  The  grounds  taken  are  numerous  in  support 
of  the  action,  among  which  it  is  alleged  that  unlaw- 
ful means  were  used  to  influence  the  vote  of  the 
Citv   Council. 

A  telephone  company  which  removes,  destroys,  or 
injures  trees  planted  by  an  abvitting  owner  along  the 
street  adjacent  to  his  property,  under  the  terms  of 
a  city  ordinance,  in  erecting  poles  and  wires  under 
its  franchise,  is  held  in  a  case  against  a  New  York 
state  telephone  company,  to  be  liable  for  resulting 
damages,  although  no  unnecessary  injury  is  inflicted. 

The  police  station  at  Sioux  City,  Iowa,  has  been 
equipped  with  a  new  switchboard  invented  by  local 
men.  The  electrical  devices  were  arranged  by  F.  A. 
French,  and  City  Electrician  Pruvot  considers  the 
system  one  of  the  best  in  the  Northwest.  There  is 
likewise  a  system  of  telephones  and  push  buttons, 
affording  opportunity  for  communication  with  the 
chief  or  captain's  office. 

Extensive  improvements  are  contemplated  by  the 
Havana  Telephone  Company,  including  a  long-dis- 
tance line  to  connect  all  the  principal  cities  of  Cuba 
with  the  central  plant  at  Havana.  The  company, 
which  has  been  in  existence  for  18  years,  now  has 
2,2QO  subscribers  in  Havana.  It  has  been  in  the 
hands  of  Americans  for  the  last  three  years,  W.  M'. 
Talbott  being  the  superintendent. 

The  automatic  telephone  system  now  in  course  of 
construction  at  Lincoln,  Neb.,  is  rapidly  nearing 
completion,  and  it  is  hoped  to  have  it  in  operation 
by  January  1st.  The  General  Engineering  Company 
of  Chicago  has  the  contract  for  installing  the  sys- 
tem, which  consists  of  25  miles  of  underground  con- 
duit, 70  miles  of  pole  lines,  13  miles  of  aerial  cable, 
1 1  miles  of  underground  cable,  700  miles  of  overhead 
wires  and  3,000  telephones. 

The  civic  telephone  committee  of  the  city  of  Ot- 
tawa, Ont.,  has  recommended  the  granting  of  a  fran- 
chise to  the  new  Canadian  Telephone  Company. 
The  main  terms  of  the  proposed  agreement  are  that 
the  company  shall  have  a  franchise  for  21  years; 
that  it  shall  pay  $2,500  annually  to  the  corporation, 
and  that  the  rates  shall  not  exceed  $.16  for  office 
telephones  and  $22  for  telephones  in  private  houses. 

The  Home  Telephone  Company  of  San  Diego, 
Cal.,  has  won  its  fight  in  the  City  Council  for  a 
telephone  franchise.  Among  the  amendments  to  the 
petition  was  one  binding  the  Hoine  company  to  ex- 
pend $120,000  within  two  years,  giving  the  city  25 
instead  of  12  free  telephones,  and  making  the  ex- 
istence of  the  franchise  30  years,  instead  of  50,  the 
city  reserving  the  right  to  purchase  the  system  at 
the  end  of  10  years.  Work  is  to  be  commenced  at 
once. 

The  San  Antonio  Telephone  Company  of  San 
Antonio,  Texas,  will  do  a  considerable  amount  of 
improvement  work  during  the  coming  year.  At  the 
recent  annual  meeting  of  the  board  of  directors  the 
following-named  officers  were  elected:  President,  H. 
M'.  Daugherty  of  Columbus,  Ohio ;  vice-president, 
H,  M.  Aubrey  of  San  Antonio ;  secretary  and  gen- 
eral manager,  D.  A.  Walker  of  Columbus,  Ohio ; 
superintendent,  A.  L.  Beze  of  San  Antonio ;  treasurer, 
Ferdinand  Herff,  Jr.,  of  San  Antonio. 

One  of  the  downtown  exchanges  of  the  Chicago 
Telephone  Company  known  as  the  Central  Office  and 
located  in  the  Title  and  Trust  Building  has  reached 
the  limit  of  its  capacity  and  the  company  has  pur- 
chased property  in  the  rear  of  the  office  building 
upon  which  will  be  erected  a  four-story  building 
for  apparatus  used  as  an  extension  of  Central  office. 
The  new  building  will  contain  additional  sections 
of  switchboard,  besides  operators'  quarters,  but  will 
be  considered  a  part  of  the  Central  office.  Central 
office  at  present  has  9,300  telephones  connected,  and 
as  the  demand  for  connections  increases  more  capac- 
ity must  be  added  somewhere.  Definite  plans  for 
the  installation  have  not  been  made  as  yet. 


WORLD'S  FAIR  NOTES. 

The  latest  report  of  the  director  of  works  shows 
that  of  the  15  large  exhibit  buildings,  12  are  over 
90  per  cent,  complete,  while  Forestry,  Fish  and  Game, 
the  least  advanced,  lacks  'but  30  per  cent,  of  being 
ready  for  exhibits.  Ten  of  the  state  buildings  are 
over  go  per  cent,  complete,  and  seven  are  over  three- 
fourths  done. 

A  company  of  Coast  Artillery  is  now  engaged  in 
the  installation  of  the  heavy  guns  which  form  part 
of  the  War  Department  exhibit,  just  south  of  the 
Government  Building.  In  conjunction  with  the  gun 
exhibit  will  be  installed  a  complete  system  of  tele- 
phones and  telautographs,  azimuth  instruments  and 
range  finders,  to  complete  a  typical  coast  station. 
It  is  proposed  to  have  this  detachment  go  through 
the  operations  twice  a  day  during  the  exposition 
period. 

All  of  the  paving  in  the  "main  picture"  of  the  ex- 
position is  now  complete,  including  the  surfacing  of 
the  Grand  Plaza,  where  drills  and  gatherings  will 
be  held  during  the  exposition.  The  roads  are  in 
nearly  every  case  covered  with  bright-red  burnt  clay 
or  gumbo,  and  the  effect,  in  combination  with  the 
large  areas  of  grass  and  the  cream  white  of  the 
buildings  is  very  striking  and  artistic,  and  is  much 
easier  on  the  eyes  than  the  blinding  white  commonly 
used.  All  of  the  roads  will  be  freshened  up  pre- 
vious to  the  opening  of  the  exposition  by  putting  on 
fresh  gumbo  and  rolling  it.  The  automobiles  will 
operate  over  special  roads  of  the  same  material  as 
they  have  been  during  the  fall. 

The  erection  of  the  statuary  which  will  crown  the 
towers  of  the  Electricity  Building  is  now  well  ad- 
vanced. The  first  group  installed  was  "Light  and 
Darkness,"  by  Bela  Pratt  of  New  York,  which 
shows  a  female  figure  holding  in  upraised  hands  a 
gilded  star,  while  below  are  three  draped  figures,  to 
symbolize  darkness.  The  Electricity  Building  is 
recognized  as  the  most  ornate  on  the  grounds,  and 
the  six  towers,  rising  to  a  height  of  120  feet,  afford 
excellent  opportunities  for  large  groups  of  statuary. 
The  gilded  star  of  the  figure  is  20  feet  above  the 
base  of  the  group.  Two  other  groups  by  Bela  Pratt, 
"Wonders  of  the  Aurora"  and  "Wonders  of  Light- 
ning," are  also  being  placed  at  lower  points  on  the 
towers. 

The  clay  bottoms  of  the  lagoons  will  be  covered 
with  floors  to  eliminate  the  stirring  up  which  is 
incident  to  the  operation  of  electric  launches,  the 
propellers  of  which  come  within  a  few  inches  of  the 
bottom.  The  plans,  drawn  by  Mr.  Phillipps,  chief 
civil  engineer,  show  an  area  of  713,000  square  feet 
to  be  floored.  The  planking  will  run  from  the  sides 
to  the  center,  with  a  dip  of  about  one  foot  in  50 
toward  the  center,  so  that  the  deepest  part  will  be 
in  the  track  of  navigation.  One-inch  yellow-pine 
planking  will  be  used,  laid  directly  on  the  clay  bot- 
tom. To  prevent  the  entire  floor  from  floating  to 
the  top,  anchors  formed  by  a  vertical  stud  at  the 
bottom  of  which  is  nailed  horizontally  a  wooden 
cross,  will  be  employed.  The  cascade  runways  are 
made  watertight  by  means  of  canvas  painted  with 
white   lead   and   linseed  oil. 

Advices  have  been  received  from  the  Continental 
Electrical  Undertakings  Company  of  Nuremberg, 
Germany,  that  it  will  exhibit  a  model  of  the  sus- 
pended-railway system  in  operation  between  Bar- 
men, Elberfeld  and  Vohwinkel,  Germany,  This 
model  will  be  shown  in  operation  in  such  a  manner 
as   to  demonstrate  the  advantages  of   the  system. 

The  Ferris  Wheel,  one  of  the  engineering  won- 
ders of  the  Chicago  Exposition,  is  now  being  dis- 
mantled and  will  be  removed  to  St.  Louis,  to  be 
erected  on  the  high  plateau  just  east  of  the  Agri- 
culture Building.  In  this  location  the  top  of  the 
wheel  will  be  340  feet  above  the  grade  of  the  main 
exhibit  buildings,  and,  by  means  of  lieldglasses,  which 
will  be  installed  in  slot  machines  in  the  cars,  a  view 
of  the  Ozark  Mountains  can  be  obtained  from  the 
top  of  the  wheel.  Several  departures  from  the  prac- 
tice at  Chicago  have  been  devised.  Several  cars  will 
be  handsomely  fitted  up  to  be  rented  for  the  entire 
evening,  in  which  tables  may  be  laid  and  dinner 
served  while  the  wheel  is  making  its  circuit ;  cur- 
tains will  insure  privacy  if  desired.  Twenty-five 
searchlights  will  be  installed  in  the  cars,  and  8,000 
incandescent  lamps  disposed  about  the  wheel. 


Allgemeine  and    Union  Companies 
Merged. 

The  working  agreement  entered  into  between  the 
Allgemeine  and  the  Union  electrical  manufacturing 
companies  of  Germany  in  December  last  and  re- 
ported in  the  Western  Electrician  of  December  27, 
1902,  has  now  resulted  in  a  merger  of  the  two  com- 
panies. The  Union  company's  24,000,000  shares  will 
be  transformed  into  16,000,000  shares  of  the  Allge- 
meine company,  making  the  capital  of  the  latter 
$19,000,000. 

The  electrical  manufacturing  industry  of  Ger- 
many is  now  practically  controlled  by  two  large 
concerns,  as  a  similar  consolidation  of  the  interests 
of  the  Siemens  &  Halske  Company  and  the  Schuck- 
ert  Company  was  effected  in  February  last. 


The  People's  Telephone  Company  has  been  incor- 
porated at  Tulare,  Cal.,  by  William  Swall,  Fred  Hesse 
and  others. 
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CORRESPONDENCE, 


London  Letter. 

London,  November  25. — Sir  Oliver  Lodge,  F.  R.  S., 
has  given  the  daily  newspaper  reporters  here  an 
opportunity  for  some  startling  headlines  by  reading 
a  paper  before  the  London  Physical  Society  de- 
scribing some  experiments  for  clearing  foggy  at- 
mosphere by  electrical  means.  At  Liverpool  some 
experiments  were  tried,  in  which  a  large  mast  was 
erected  upon  the  top  of  the  University  college  build- 
ings. This  terminated  in  a  number  of  points  to 
which  electricity  was  conveyed  from  a  Wimshurst 
machine  by  a  wire  supported  by  specially  constructed 
insulators.  A  high  potential  was  necessary  and 
sometimes  a  gas  flame  was  employed  to  supplement 
the  points.  On  one  occasion  the  discharge  of  elec- 
tricity from  the  flame  was  sufficient  to  keep  a  clear 
space  of  so  or  60  yards  radius  in  a  dense  fog.  Sir 
Oliver  had  hoped  to  induce  the  Mersey  Docks  and 
Harbor  Board  to  try  the  principle  on  a  large  scale, 
having  a  series  of  positive  charges  on  one  side  of 
'  the  river  and  a  series  of  negative  discharges  on  the 
other,  but  he  felt  a  certain  reluctance  to  recommend 
it  to  practical  men  while  a  Wimshurst  machine  had 
to  be  relied  upon  for  the  current.  A  dynamo 
would  be  more  suitable  if  it  were  possible  to  get  a 
sufficiently  high  potential.  Sir  Oliver  Lodge  thinks 
that  the  way  out  of  the  difficulty  is  to  rectify  a  high- 
tension  alternating  current,  and  he  has  for  some  time 
been  considering  the  possibility  of  doing  this  by 
utilizing  Cooper  Hewitt  mercury  lamps.  Experi- 
ments have  been  made  in  this  direction  by  sending 
the  current  from  a  high-frequency  alternator  (3,000 
periods  per  second)  through  the  primary  of  an  in- 
duction coil  and  connecting  the  terminals  of  the 
secondary  to  the  rectifiers.  Llowever,  Sir  Oliver 
hardly  feels  justified  as  yet  in  putting  the  idea  for- 
ward  for  serious  application. 

The  Board  of  Trade  some  time  back  sent  a  special 
commissioner  out  to  South  Africa  to  report  upon 
the  present  and  future  prospects  of  British  trade 
there,  and  it  must  be  confessed  that  the  report  which 
lias  just  been  made  emphasizes  how  little  British 
manufacturers  in  electrical  goods  have  taken  to  heart 
the  experience  of  many  years  in  many  foreign  and 
colonial  countries — tliat  is,  the  methods  adopted  by 
other  foreign  business  houses  in  pushing  their  wares. 
Throughout  the  report  in  question  one  reads  a 
long  tale  of  tow  in  South  Africa  the  British  manu- 
facturer of  electrical  goods  has  allowed  himself  to 
be  outpaced  by  his  American,  German  and  Swiss 
competitors,  and  it  points  out  that  a  better  system 
of  representation  on  the  part  of  home  firms  is 
wanted.  Unless  this  is  seen  to.  foreign  competition 
in  South  Africa,  already  very  great,  will  increase. 
But  it  is  pleasant  to  read  that  signs  arc  not  wanting 
that  a  revival  of  British  enterprise  is  taking  place. 
There  are  great  possibilities  in  South  Africa  for 
many  reforms  in  municipal   electrical   engineering. 

In  1S99  the  London  government  act  was  passed, 
which  created  the  present  London  borough  councils. 
Naturally  this  extended  some  areas  and  contracted 
others,  so  that  the  districts  served  by  the  various 
electric-supply  authorities  were  put  slightly  out  of 
gear,  so  to  speak.  Since  1S99,  however,  two  attempts 
have  been  made  by  Parliament  to  introduce  a  bill 
to  provide  for  the  alteration  and  readjustment  of 
the  electric-lighting  areas,  but  without  success.  ■  A 
third  bill  is  to  be  introduced  this  session — it  is  to  be 
hoped  with  better  results  than  its  predecessors. 

At  the  last  two  sittings  of  the  London  Traffic  Com- 
mission the  various  police  superintendents  of  the 
metropolis  have  been  giving  their  views.  These 
have  related  chiefly  to  oostermongers  and  crawling 
cabs,  but  it  is  remarkable  that"  every  one  of  those 
witnesses  have  emphatically  agreed  that  tramways 
increase  congestion  of  the  surface  traffic.  One  or 
two  have  conceded  that  electric  trainways  are  less 
offensive  in  this  respect  than  horse  lines,  but  it  is 
undeniable  that  at  present  ia  London  hch'se  trams 
predominate. 

The  Wolverhampton  Town  Council  has  now,  after 
many  discussions,  given  the  order  for  the  equip- 
ment of  further  tramways  in  that  town  to  the  Lorain 
Steel  Company.  The  negotiations  which  were  pro- 
ceeding between  another  British  municipality  and  the 
owners  of  the  Dolter  surface-contact  system  of 
tramways  have  been  broken  off. 

Still  the  formation  of  companies  for  the  supply 
of  electricity  over  large  areas  in  Great  Britain  con- 
tinues. Two  of  the  latest  schemes  include  the  whole 
of  the  county  of  Cheshire  and  a  large  district  in  the 
Thames  valley. 

The  Glasgow  corporation  electricity  committee  is 
being  advised  to  introduce  steam-turbine  sets  into 
its  power  house,  and  it  is  proposed  to  send  a  com- 
mittee on  a  tour  of  inspection  to  other  English 
works. 

Durham  County  Council  has  elected  a  committee 
to  investigate  the  possibilities  of  a  municipal  elec- 
Iric-supply  scheme  for  the  county.  If  the  matter 
comes  to  any  thing  it  will  be  the  first  scheme  of  its 
kind   in    existence.  G. 


New  York  Notes. 


The  old  cars  were  relegated  to  the  scrap  and  lumber 
heaps,  and  are  now  replaced  by  spick  and  span,  com- 
fortable twentieth-century  cars. 

At  last  the  long  litigation  between  the  city  and 
the  Interborough  Company,  now  owning  the  Man- 
hattan elevated  road,  has  been  brought  to  an  end. 
rhe  litigation  arose  from  the  disputed  franchise-tax 
collection  by  the  city  from  the  railway  companies. 
A  finding  was  reached  by  Hamilton  Odell  as  referee 
in  the  matter.  The  Manhattan  company  will  have 
lo  pay  the  city  $307,185.13  unless  relief  can  be  found 
through  appeal. 

Dock  Commissioner  Hawkcs  has  announced  that 
he  has  been  notified  by  representatives  of  the  New 
York  city  street  railway,  succeeding  the  Metropol- 
itan, that  the  engineers  of  the  road  have  forwarded 
to  him  a  report  of  their  investigations  concerning  the 
proposed  running  of  an  overhead-trolley  road  down 
West  Street  to  replace  the  present  horse-car  belt 
line.  The  conclusion  of  the  engineers  is  that  any 
but  an  overhead-trolley  line  is  wholly  impracticable 
on  the  street  from  Tenth  Street  down,  owing  to  the 
high  tides,  which,  they  report,  would  render  danger- 
ous and  valueless  an  underground-trolley  system 
there. 

The  Interborough  Railway  Company  lias  been 
obliged  to  increase  the  number  of  trains  on  the 
Sixth  Avenue  elevated  line  to  accommodate  the 
greatly  increased  shopping  traffic  which  must  be 
taken  care  of  between  the  hours  of  four  and  six  in 
the  afternoon.  The  increase  in  passengers  carried 
during  the  month  of  October  was  3,000.000  over  Oc- 
tober of  1902.  For  November  the  increase  was 
-',972.000  over  November  of  last  year.  This  large 
increase   of  traffic   has    caused   a   scarcity   of   cars. 

Extensi\'e  improvements  are  planned  by  the  Brook- 
lyn Rapid  Transit  Company  to  be  made  in  the  near 
future.  Among  these  are  trackage  arrangements  to 
insure  adequate  transportation  over  the  Williams- 
burg Bridge,  which  is  to  be  opened  to  wagon  and 
passenger  traffic  December  19th.  The  company  is 
also  about  tc>  build  a  third  track  on  all  its  elevated 
lines  to  allow  of  express  service,  such  as  is  enjoyed 
on  the  Manhattan  division  of  the  Interborough  lines. 

The  Bruckner  Telephone  and  Electric  Company  has 
been  recently  incorporated,  the  capital  being  $ts,ooo. 
The  directors  are  F.  C.  Bruckner  and  C.  B.  Gwynn, 
New  York,  and  A.  E.  Hoccker,  Brooklyn. 

Thomas  W.  Varley  was  .given  a  surprise  dinner 
on  Saturday  evening  at  the  Cafe  Martin  by  his  old- 
time  friends  and  associates  of  the  New  York  Edison 
Company.  The  following-named  gentlemen  were 
present :  T.  W.  Varley,  W.  H.  Lawrence,  A.  H. 
Ackerman,  S.  C.  Harris.  W.  J.  Kelly,  C.  H.  B.  Cha- 
pin,  S.  G.  Rhodes,  W.  J.  Chisliolm,  W.  M.  Wimpie, 
F.  V.  M'agalhaes,  W.  T.  Russell,  Frank  W.  Wearin, 
A.  C.  Rabe,  M'.  P.  Ryder,  Frank  Martin,  C.  Van 
Dyck  See,  R.  IT.  Willmont,  Edward  Durant,  E.  B. 
Powell,  G.  Moore.  W.  H.  Cordell,  W.  H.  Hill  and 
S.  D.  Sprong.  M'r.  Varley  recently  resigned  as  engi- 
neer of  the  testing  department  for  the  New  York 
Edison  Company,  to  accept  a  promising  position  with 
the  Boston  branch  of  the  Westinghouse  Electric  and 
Manufacturing  Company.  He  is  a  brother  of  Rich- 
ard Varley  of  Providence,  R.  I.,  and  a  successful 
engineer  and   inventor.  G. 


Canadian  Intelligence. 

Winnipeg,  Man.,  December  4. — The  Edmonton 
(N.  W.  T.)  council  has  received  an  application  from 
a  company  composed  of  Montreal  and  Toronto  cap- 
italists, represented  by  Mr.  Vv''.  G.  Tretheway,  for 
an  electric-railway  franchise,  but  the  feeling  appears 
to  be  against  giving  the  charter  to  a  private  cor- 
poration, the  council  being  strongly  in  favor  of  mu- 
nicipal ownership.  A  motion  was  carried  to  have 
such  a  railway  under  municipal  control  in  the  same 
way  that  Edmonton  already  owns  its  waterworks 
and    electric-light   plant. 

The  Winnipeg  Electric  Street  Railway  Company 
has  applied  to  the  railway  committee  at  Ottawa  for 
permission  to  cross  the  Canadian  Northern  railroad 
tracks  at  Norwood  Bridge.  As  soon  as  this  per- 
mission has  been  obtained  the  company  will  lay  the 
track  across  the  bridge  and  a  through  service  will 
be  inaugurated  from  the  Canadian  Pacific  railway 
station  in  Winnipeg  to  the  Seine  River  in  St. 
Boniface.  At  present  passengers  have  to  walk  across 
tile  Norwood  bridge  and  as  far  as  River  Avenue 
in  Winnipeg  before  they  can  get  a  connection  with 
either  a  Winnipeg  or  St.  Boniface  car. 

Important  discoveries  of  nickel  have  been  made 
along  the  line  of  the  government  Temiscaming 
railway  near  Plalleybury.  As  a  result  the  govern- 
ment has  reserved  a  strip  of  land  along  the  line, 
10  miles  on  each  side,  from  the  north  limit  of  Widdi- 
field  Township  to  New  Liskeard.  Some  of  the  de- 
posits show  as  rich  as  44  per  cent,  of  nickel,  while 
the  Sudbury  deposits  run  about  tJhree  per  cent.  Rich 
silver  deposits  have  also  been  found  within  a  short 
distance.  H. 


New  York,  Dccenilier  7. — ."V  noteworthy  change 
upon  the  Fourteenth  .Street  crosstown  line  connecting 
Qiristopher  and  East  Twenty-third  Street  ferries 
has  been  effected  by  the  installation  of  an  under- 
ground-trolley service  in  place  of  the  ancient  and 
inadequate    horse-car     service     previously    provided. 


New  England  News. 

Boston,  Mass.,  December  5. — At  the  annual  meet- 
ing of  the  Consolidated  Street  Railway  Company  of 
Worcester,  Mass.,  held  in  that  city  on  December 
1st,  James  A.  Parker  of  Boston  was  chosen  as  one 
of  the  directors,  to  succeed  Oliver  Ames.  Francis 
H.  Dewey  was  elected  president.  Resolutions  were 
adopted  highly  commendatory  of  the  retiring  gen- 
eral manager,  Richard  T.  Laffin,  who  has  accepted 
a   position   in    Manila,   and   announc(?mcnt    vyas   made 


of  the  acquisition  of  a  large  tract  of  land  adjoining 
the  present  site  of  the  car  house  to  provide  for 
prospective   needs. 

The  selectmen  of  Danvers  gave  a  hearing  last 
Monday  on  the  proposed  grant  of  locations  to  the 
new  Danvers  and  Maplewood  Street  Railway  Com- 
pany, w.hich  proposes  to  connect  in  Maiden  with  the 
Boston  elevated  system's  lines  to  that  city,  thus 
giving  a  direct  route  from  Haverhill  via  Danvers 
to  Boston.  Wallace  D.  Lovell,  principal  promoter 
of  the  new  road,  stated  that  the  company  would 
guarantee  to  build  a  power  station  in  Danvers  cost- 
ing not  less  than  $250,000. 

Bond  issues  of  $25,000  by  the  Brockton  and  Ply- 
mouth Street  Railway  Company,  of  $200,000  by  the 
Blue  Hill  Street  Railway  Company  and  of  $700,000 
by  the  West  End  Street  Railway  Company  (leased 
to  the  Boston  elevated)  have  been  authorized  by  the 
Massachusetts   railroad   commissioners. 

In  Springfield,  Mass.,  much  progress  has  been 
made  during  the  year  now  closing  in  the  work  of 
placing  electric  wires  underground.  All  the  business 
section  has  been  cleared,  and  the  electric-light  com- 
pany has  taken  down  all  its  wires  on  State  Street 
as  far  as  College  Avenue. 

The  men  indicted  in  connection  with  the  transfer- 
check  frauds  on  the  Boston  and  Northern  Street 
Railway  Company  a  few  weeks  ago,  were  convicted 
and  were  sentenced  on  Monday  last  by  Judge  White 
in  the  Superior  Criminal  Court  in  Boston.  Two  of 
them  will  serve  six  months  in  the  house  of  correc- 
tion, and  a  third  culprit  goes  to  the  stale  reforma- 
tory. The  sentences  were  considered  light,  and  the 
judge  made  it  clear  that  he  did  not  consider  the 
defendants  the  originators  of  the  scheme  to  defraud, 
and    would  deal   with  them  accordingly. 

Wire  Inspector  McElholm  of  Lowell,  Mass.,  where 
a  determined  fight  for  the  burial  of  electric  wires 
has  been  in  progress  for  some  time,  received  word 
on  December  2d  from  the  Postal  Telegraph  Com- 
pany that  it  has  finally  acceded  to  the  city's  demands, 
having  made  arrangements  with  the  telephone  com- 
pany to  lease  ducts  in  the  latter  concern's  conduits, 
and  that  it  will  clear  away  its  overhead  wires  at 
once. 

Suits  for  damages  amounting  to  $35,000  are  on 
trial  in  the  Superior  Court  at  Lawrence,  Mass.,  the 
cases  arising  on  account  of  injuries  alleged  to  have 
been  sustained  by  a  head-on  collision  of  two  cars 
of  the  Boston  and  Northern  Street  Railway  Com- 
pany on  October  11,  igoi.  M'otorman  Hart  and 
Conductor  Loftus,  who  ran  one  of  the  cars,  sue  for 
$5.0C0  and  $10,000,  respectively,  and  the  widow  of 
Mbtornian  Nagle  of  the  other  car,  Nagle  having 
been  killed,  sues  for  $20,000.  The  testimony  turns 
upon  the  nature  of  instructions  said  to  have  -been 
.given  to  Nagle  prior  to  his  run  by  Superintendent 
Nowell   of  the   company. 

A  double-track  service  from  Fall  River  to  New 
Bedford,  Mass.,  is  planned  by  the  various  connect- 
ing   street-railway    lines   between    the    two    cities. 

B. 


Kentucky. 


Louisville,  December  5. — In  the  case  of  the  city 
of  Louisville  against  the  Louisville  Railway  Com- 
pany for  back  taxes  on  franchise  assessments,  Judge 
Miller  has  rendered  a  decision  in  favor  of  the 
plaintiff. 

The  new  car-manufacturing  company  organized  at 
Henderson  has  been  fully  organized  and  will  soon 
be  ready  for  estimates  upon  the  plant  to  be  built. 
The  president  is  James  E.  Rankin.  A.  L.  Jacobs 
will  be  the  general  manager.  The  company  is  capi- 
talized at  $1,000,000  and  already  $300,000  has  been 
paid  in.  The  Strauss  patent  for  building  sleeping 
cars  is  controlled.  A  full  line  of  passenger  coaches 
and  electric  cars  and  equipment  will  be  manufac- 
tured.    The  plant  will  employ  about  200  men  at  first. 

The  franchise  in  Somerset  secured  by  Faulconer 
&  Farrell  of  Lexington,  has  been  revoked  because 
work  was  not  begun  on  the  road  within  the  required 
time.  The  firm  had  also  secured  a  franchise  in 
Monticello,  to  which  point  it  was  intended  to  build 
a  line.  It  is  probable  that  the  Somerset  authori- 
ties will  sell  the  franchise  to  another  bidder  shortly 
and  probably  the  M'onticello  franchise  will  be  taken 
by  the  company  that  builds  the  interurban  line.  An 
electric  line  would  probably  pay  well  in  that  sec- 
tion, as  a  number  of  fairly  good  towns  have  no  out- 
let except  the  Cumberland  River,  and  it  is  too  low 
for  navigation  a  good  portion  of  the  year. 

Through  failure  to  file  a  bond  of  $2,500  the  Mu- 
nicipal Bond  and  Securities  Company  of  Cincinnati 
has  forfeited  its  franchise  for  a  road  from  Frankfort 
to  Versailles. 

James  B.  Hagin,  millionaire  stock  breeder  near 
Lexington,  has  ordered  a  nrivate  electric  car  to  cost 
$12,000,  which  will  be  operated  on  the  electric  line 
that  passes  his  home  for  the  special  purpose  of  car- 
rying his  family  and  guests  to  Lexington,  Paris  and 
other  points  reached  by  the  road.  He  lias  also  or- 
dered a  ear  to  be  used  in  carrying  freight  and  feed 
to  his  farm.  The  car  will  be  delivered  in  the 
spring.  O.  M'.  C. 


Texas  and  Mexico. 


Austin,  Texas,  December  5. — The  electric  street- 
railway  system  at  El  Paso,  Texas,  which  is  owned 
by  Stone  &  Webster  of  Boston,  Mass.,  is  to  be  im- 
proved. It  is  announced  that  the  extension  of  the 
system  to  Fort  Bliss,  the  United  States  military  post, 
will  not  be  undertaken  a^  this  tune.     Representatives 
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of  the  owners  recently  visited  El  Paso  and  investi- 
gated the  condition  and  needs  of  the  property. 

The  plant  of  the  Brush  Electric  Light  and  Power 
Company  at  Galveston  is  being  improved  at  a  cost 
of  about  $20,000. 

An  election  will  be  held  at  San  Antonio,  Texas, 
on  December  19th  to  vote  on  the  proposition  to  issue 
$200,000  of  bonds  for  the  purpose  of  constructing 
a  municipal   electric-light  and  power  plant. 

An  electric-light  and  power  plant  is  to  be  estab- 
lished at  Santa  Rosalia,  .state  of  Chihuahua,  Mexico, 
by  Paul  Ginther  of  that  place  and  associates. 

The  establishment  of  a  number  of  large  electric 
power  plants  at  different  places  in  Mexico  is  pro- 
posed. Application  has  been  made  to  the  Mexican 
government  for  concessions  for  the  proposed  enter- 
prises. 

G.  A.  Albert,  formerly  a  banker  of  Utica,  N.  Y., 
is  promoting  the  project  of  building  an  electric  rail- 
wav  200  miles  long  in  Western  Mexico.  The  pro- 
posed road  is  to  run  from  the  port  of  Guaymas  to 
the  city  of  Chihuahua. 

The  Guanajuato  Electric  Light  and  Power  Com- 
pany of  Guanajuato,  Mexico,  has  under  considera- 
tion the  erection  of  an  additional  electric  power 
plant  at  Zitacuaro  for  the  purpose  of  generating  elec- 
tric energ}'  to  be  transmitted  to  the  El  Oro  mining 
camp. 

The  electric-light  company  at  San  Luis  Potosi, 
Mexico,  contemplates  building  an  electric  street-rail- 
wav  svstem  in  that  city. 

C.  C.  Place  and  other  capitalists  of  Oswego,  N.  Y., 
are  investigating  waterpowers  in  Mexico  with  the 
view  of  erecting  an  electric  generating  plant  and  the 
construction    and    operation    of    an    electric    railway. 

H. 


From  the  Buckeye  State. 

Geveland.  Ohio.  December  5.— Negotiations  are 
under  wav  for  the  sale  of  the  jMaumee  Valley  Elec- 
tric Railwav  to  the  Kerper  syndicate  of  Cmcntnati 
for  $750,000.  This  railway  is  now  under  the  con- 
trol of  the  Toledo  Railways   and  Light  Company. 

L  L  H.  Austin  of  Toledo  reports  that  plans  have 
been  perfected  for  financing  the  Ohio  and  Michigan 
Electric  Railwav  Company.  The  grading  has  been 
done  as  far  as  Petersburg,  but  will  be  stopped  for 
the  present  at  that  point. 

The  Geneva  Electric  Illuminating  Company  has 
increased  its  capital  from  $i,coo  to  $100,000.  H.  B. 
McGaw-  is  president. 

The  Dayton  and  Germantown  Traction  Company 
filed  an  amendment  changing  its  name  to  the  Dayton, 
Germantown  and  Middletown  Traction  Company. 
J   O.  Arnold  is  president. 

A  mortgage  was  filed  in  the  recorder's  office,  Ken- 
ton. Ohio,  on  the  Sandusky  and  Southwestern  Elec- 
tric railwav  in  favor  of  the  Cleveland  Trust  Com- 
panv  of  Cleveland  for  $200,000.  The  mortgage  se- 
cures 2,000  bonds  of  $1,000  each.  The  work  on  the 
road  will  now  be  pushed  to  completion  over  the 
70  miles  through  Auglaise,  Hardin,  Logan  and  Allen 
Counties. 

The  Cleveland,  Chardon  and  MeadviUe  Railroad 
Company  was  incorporated  with  an  authorized  capi- 
talization of  $5,000  by  H.  A.  Stahl,  T.  H.  Hogsett. 
W.  C.  Warner,  Monroe  Warner  and  A.  R.  Warner. 
The  company  was  incorporated  under  the  laws  of 
Pennsylvania  last  June.  Engineering  for  the  build- 
ing of  this  line  was  practically  completed  last  sum- 
mer and  a  private  right-of-way  for  nearly  all  of  the 
90-mile  route  has  been  secured. 

Reports  from  Cincinnati  state  that  the  Miami  and 
Erie  Canal  Transportation  Company  is  considering 
the  subject  of  issuing  receiver's  certificates  to  pay 
interest  on  bonds  now^  past  due.  It  is  rumored  that 
the  Legislature  will  be  asked  to  grant  the  company 
a  more  liberal  franchise. 

P.  L.  Saltonstall,  S.  R.  ,\nthony,  Chauncey  El- 
dridge.  J.  R.  Harrington,  \\'.  R.  Pomerine.  Mr.  Pet- 
ligrew,  Frank  W.  M'errick  and  Judge  Curtis  Wil- 
liams, directors  of  the  Columbus,  Buckeye  Lake  and 
Newark  Traction  Company,  held  their  semi-annual 
meeting  at  C.:>lumbus  on  December  2d  and  declared 
the  regular  semi-annual  dividend  of  three  per  cent. 
on  preferred  stock,  .\fter  the  meeting  the  party  in- 
spected the  line  to  Newark  and  went  on  to  Boston, 
the  home  of  most  of  the  stockholders. 

The  Ohio  Northern  Traction  Company  of  Wau- 
seon  was  incorporated  by  H.  C.  Coy,  W.  W.  Camp- 
bell, Charles  E.  Bennett,  Samuel  A.  Wright,  D.  K. 
Shoop,  F.  J.  Spencer  and  H.  H.  Ferguson,  with  a 
capita!  of  $io,oco.  The  company  proposes  to  build 
an  interurban  line  from  Napoleon  through  Defi- 
ance to  Adrian,  Mich. 

The  O'Kane-Hull  Company  was  incorporated  by 
\V.  C.  O'Kane,  R.  E.  Hull,  George  R.  Hedges,  Frank 
M.  Raymond  and  Ira  H.  Crum  of  Columbus.  The 
capitalis  $25,000.  It  will  make  electrical  machinery. 
The  Cleveland  and  Southwestern  Traction  Com- 
pany began  running  through  cars  to  Wooster  to-day. 
The  distance  is  53  miles. 

On  December  2d  the  Toledo  and  Western  ran  an 
electric  car  into  Pioneer,  Williams  County.  This  is 
the  first  car  either  steam  or  trolley  to  enter  the  town, 
and  the  citizens  and  people  of  surrounding  country 
turned  out  to  celebrate  the  event  and  made  it  a  gala 
day  in  the  history  of  the  town. 

Work  on  the  new  three-cent-fare  line  has  been 
stopped  until  spring.  Proceedings  in  court  prevent 
its  immediate  completion.     The  company  decided  to 


grade  the  street  even  with  the  tracks  and  make  the 
street  passable  during  winter. 

There  is  a  rumor  which  General  Superintendent 
George  Mulhern  of  the  Cleveland  Electric  Railway 
Company  does  not  deny,  that  he  will  shortly  retire 
from  active  connection  with  the  company.  It  is  also 
reported  that  Mt.  Mulhern  may  enter  politics. 

Mr.  C.  F.  Emery,  vice-president  of  the  Cleveland 
City  Railway  Company  and  owner  of  the  Forest 
Citj-  stock  farm,  has  a  gas  well  on  the  farm,  which, 
it  is  believed,  will  furnish  gas  to  heat  and  light 
all  of  the  buildings  on  the  farm.  It  is  1,200  feet 
deep  and  was  located  by  John  Rock  with  his  "de- 
vining   rod."  H. 


Information  from  Indiana. 

Indianapolis,  December  7. — Headquarters  for  the 
recently  incorporated  Columbus,  Greensburg  and 
Richmond  Traction  Company  have  been  established 
in  the  Stevenson  Building,  Indianapolis,  with  C.  N. 
Wilson,  general  manager,  in  charge.  Work  on  this 
line  will  begin  early  in  the  spring.  The  road  will 
be  double-track  and  touch  eight  good  inland  towns 
that  have  at  present  no  railroad  facilities  of  any 
kind. 

The  Union  Traction  Company  has  asked  for  a  gg- 
yqar  franchise  to  run  its  cars  over  the  rails  now 
down  in  the  city  of  Logansport.  Although  the  local 
lines  belong  to  the  company,  that  no  controversy 
may  arise,  the  company  seeks  the  stamp  of  approval 
of  the   council   for  its  interurban    cars. 

An  election  will  be  held  in  the  city  of  Attica,  in- 
cluding Logan  Township,  on  December  8th,  to  vote 
on  the  question  of  a  two  per  cent,  subsidy  for  the 
Tipton,  Frankfort  and  Attica  Traction  Company. 
The  subsidy  will  carry  as  the  people  are  enthusiastic 
for  the  road. 

The  Lake  Erie  and  Western  Railway  Company  is 
preparing  for  a  fight,  whereby  it  expects  to  regain 
the  passenger  traffic  lost  to  the  Muncie,  Hartford 
City  and  Fort  Wayne  Traction  Company.  When 
the  traction  line  opened  the  railway  passenger  busi- 
ness dropped  to  such  a  figure  that  local  trafiic  was 
too  light  to  justify  maintaining  local  ticket  offices. 
E.xtra  trains  will  now  be  put  on  between  Fort  Wayne 
and  Muncie  and  the  fare  reduced  to  the  traction- 
line  fare,  and  the  railway  company  will  run  trains 
almost  every  hour. 

The  officials  of  the  Evansville  and  Newburg  sub- 
urban line  have  decided  to  change  the  road  from  a 
steam  to  an  interurban  electric  line  and  extend  the 
same  to  Rockport  via  Booneville. 

Suit  has  been  filed  in  the  Federal  Court  by  the 
Electric  Storage  Battery  Company  of  New  Jersey 
against  the  Dayton  and  Muncie  Traction  Company, 
charging  the  latter  company  with  infringing  on  cer- 
tain patents  on  a  "regulation  system  for  electric 
railways  and  electric-power  circuits."  An  account- 
ing of  all  profits  accruing  to  the  traction  company 
through  the  use  of  the  patent  is  asked  and  that  the 
company  shall  be  enjoined  from  further  infringe- 
ment. 

The  city  electric-light  board  of  Anderson  states 
that  it  will  be  ready  to  start  its  new  lighting  plant 
in  a  few  days.  The  municipal  plant  has  been  remod- 
eled at  a  cost  of  $80,000,  and  includes  many  improve- 
ments, among  which  is  a  turbine  engine  to  drive  the 
generators. 

The  directors  of  the  Indiana  Hydraulic  Company 
held  a  meeting  in  Indianapolis  on  the  2d  inst.  and 
approved  plans  and  specifications  for  two  dams  and 
as  many  power  houses  to  be  erected  on  White  River, 
near  Shoals.  The  plan  of  the  company  is  to  furnish 
electric  power  for  interurban  railroads  and  for  small 
surrounding  towns  from  the  giant  power  houses 
they  will  erect.  Jerome  Herff  of  Peru  and  W.  A. 
Cullop  of  Vincennes  are  leading  officials. 

The  Public  Service  Company  has  incorporated 
with  the  purpose  of  building  and  operating  an  elec- 
tric-lighting plant  and  waterworks  system  in  Plain- 
field.  William  B.  Vestal  and  Sanders  Hubbard  are 
the  principal  promoters.  F. 


proposition  for  the  construction  of  the  road,  and  if 
the  necessary  arrangements  can  be  made  and  the 
conditions  of  the  ground  will  permit  of  work  being 
commenced  by  April  15th  he  will  probably  under- 
take to  have  the  road  built  and  ready  for  opera- 
tion by  July  next.  The  farmers  along  the  route  are 
showing  their  interest  in  the  project  by  signing  over 
private  rights-of-way  to  the  promoters  of  the  enter- 
prise, and  the  proposed  road,  which  would  con- 
nect the  two  principal  towns  in  the  county  directly 
with  the  county  seat,  is  beginning  to  take  on  a  sub- 
stantial aspect.  One  of  the  conditions  attached  to 
the  building  of  the  road  is  that  the  business  men  and 
others  who  would  be  benefited  by  the  enterprise 
shall  subscribe  for  stock  to  the  amount  of  $60,000, 
and  it  is  confidently  expected  that  this  will  be  done 
when  the  proper  time  comes. 

The  United  Traction  Company  of  Bay  City  has 
merged  the  Bay  City  street-car  line  and  its  electric- 
lighting  plant  into  the  Bay  City  Traction  and  Elec- 
tric Company.  Its  gas  plant  will  be  operated  sep- 
arately. 

The  South  Bend  and  Southern  Michigan  Railway 
Company  has  decided  to  extend  the  South  Bend- 
Niles  line  north  from  Niles  to  Benton  Harbor  and 
St.  Joseph  through  Berrien  Springs.  The  railway 
people  .have  notified  Mayor  Wood  of  Niles  that  they 
will  pay  their^  share  of  the  paving  of  North  Front 
Street,  by  which  route  the  extension  will  leave  the 
city.  This  cuts  Buchanan  out  unless  a  spur  should 
be  built  from  Niles  to  that  place  later  on. 

The  injunction  case  against  the  Detroit  and  Toledo 
Short  Line  Railway  has  been  settled  out  of  court. 
Pending  the  determination  of  the  case  the  entire 
electric  system  between  Toledo  through  to  Detroit 
was  held  up,  as  track  for  a  quarter  of  a  mile  could 
not  be  laid  to  close  the  only  gap  between  the  two 
cities.  It  is  expected  that  this  gap  will  be  closed 
within  a  week  and  that  through  cars  will  be  run- 
ning in  a  few  days  from  Toledo  through  M'onroe  to 
Sibley's  Quarry,  where  a  transfer  of  200  feet  will  be 
made  over  the  four  railway  tracks  to  cars  of  the 
Detroit  United,  and  thus  passengers  will  enter  De- 
troit. It  is  expected  the  short  line  will  have  an 
entrance  into  Detroit  by  spring  over  the  Fort  Street 
line. 

The  Fisher  Electric  Company  of  Toledo,  Ohio, 
got  the  contract  for  a  $5,gi2  electric-light  plant  ajt 
Capac,  to  be  run  in  connection  with  the  waterworks 
system.  C.  G.  W. 


Michigan. 

Detroit,  December  5. — A  public  mass  meeting  has 
been  called  by  the  Board  of  Trade  of  Traverse  City 
to  devise  ways  and  means  to  raise  the  $10,000  pledged 
by  'the  city  for  the  Traverse  Uity  and  Peninsula 
electric  railway.  Peninsula  has  already  given  the 
right-of-way  and  pledged  $10,000.  Work  will  be 
pushed  as  soon  as  the  city  raises  the  amount  re- 
quired. There  will  be  no  difficulty  in  getting  the 
money. 

Sutton  &  M'ackey,  who  received  a  $2,000  bonus 
from  the  village  of  M'orrice  for  establishing  an 
electric-light  plant  there,  but  quit  because  it  didn't 
pay,  refused  to  give  the  town  its  money  on  the 
ground  that  bonuses  are  illegal.  The  case  is  now 
before  Judge  Smith,  and  will  go  to  the  Supreme 
Court  no  matter  which  side  wins. 

The  Marquette  Street  Railway  Company  an- 
nounces that  it  will  import  conductors  and  motor- 
men,  negotiations   with   the   strikers  having  failed. 

The  new  contract  with  the  Owosso  and  Corunna 
Electric  Company  for  lighting  Owosso  has  been  re- 
voked. The  old  contract  does  not  expire  until  Au- 
gust next. 

W.  W.  Hatch  of  Goshen,  Ind.,  representing  a 
firm  of  electric-railway  contractors,  has  been  at 
Flint  looking  over  the  route  of  the  proposed  Flush- 
ing,   Flint    and    Fenton    road.      He    will    submit    a 


Northwestern  Notations. 

Minneapolis,  Minn.,  December  5. — The  Minneap- 
olis council  has  engaged  F.  W.  Cappelen  to  make 
an  expert  investigation  of  the  lighting  systems  of 
other  cities  before  granting  a  franchise  to  the  Min- 
neapolis  General  Electric   Co.mpany, 

It  is  expected  that  the  time  limit  for  putting  all 
wires  in  the  business  district  of  Minneapolis  under- 
ground will  be  extended  one  year  from  December 
31st,  when  the  present  limit  is  reached. 

The  Great  Northern  Railway  Company  has  com- 
pleted its  new  electric-light  system  at  the  car  shops 
at  Barnesville,  Minn. 

The  M'innesota  Power  and  Trolley  Company  has 
been  incorporated  by  the  promoters  of  the  proposed 
trolley  lines  from  Minneapolis  to  Anoka  and  Shako- 
pee,  Minn.  C.  O.  Straub  is  president.  The  company 
is  capitalized  at  $500,000  and  will  develop  power  at 
Elk  River  and  possibly  also  at  Coon  Creek,  just 
north  of  Minneapolis. 

The  Twin  City  Rapid  Transit  Company  has  de- 
cided on  Snelling  Avenue  for  its  new  crosstown 
line  in  St.  Paul.  Several  of  the  lines  will  be  ex- 
tended and  a  third  interurban  to  Minneapolis  will 
be  built  next  year  via  Fort  Snelling. 

B.  H.  Warren  was  elected  president  of  the  Little 
Falls  (Minn^)  Power  Company  and  T.  C.  Gordon 
secretary  and  treasurer.  New  capital  has  been  se- 
cured and  a  trolley  line  next  year  seems  assured. 

The  right-of-way  agents  for  the  interurban  line 
between  Waterloo  and  Cedar  Rapids,  Iowa,  have 
begun  work.     The  line  will  be  completed  by  January 

I,  igos- 

The  Eastern  Wisconsin  Electric  Railwav  and  Light 
Company  has  been  granted  an  extension  of  60  days 
in  which  to  accept  the  franchise  recently  granted  it 
at  Oshkosh,  Wis. 

The  Sioux  City  (Iowa),  Homer  (Neb.)  and 
Southern  Railway  Company  will  extend  its  line  to 
Omaha.  The  line  will  be  completed  during  the  win- 
ter and   spring. 

An  electric-light  plant  will  be  constructed  at  Edgar, 
Wis. 

An  interurban  line  will  be  built  from  Winona, 
Minn.,  through  Galesville,  to  LaCrosse,  Wis. 

E.  F.  Young  of  Minneapolis  recently  constructed 
a  telegraph  line  for  the  Coe  Commission  Comapny 
in  what  is  probably  record  time.  The  line  was  built 
from  Spokane,  Wash.,  to  Tacoma,  Portland,  Seattle 
and  Vancouver,  and  is  about  1,000  miles  in  length. 
A  great  deal  of  the  work  was  over  the  Cascade 
M'ountains  and  covered  in  places  with  six  to  eight 
feet  of  snow.  In  spite  of  this,  an  average  of  15 
miles  a  day  was  made  for  most  of  the   distance. 

The  engineers  have  completed  plans  for  the  equip- 
ment for  the  power  station  to  be  constructed  by  the 
Great  Northern  Power  Company  near  Duluth,  Minn. 
Bids  for  the  three  13,000-horscpower  vertical  water- 
wheels  will  be  called  for  immediately.  It  is  ex- 
pected that  arrangements  will  be  made  with  the 
range    railroads    and    the    steel-corporation    interests 
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to    equip   the   railroads    and   mines    witli    electricity 
for  their  operation.  R- 


On  the  Pacific  Slope. 

San  Francisco,  Cal.,  December  4. — The  new  gen- 
erating plant  of  the  Siskiyou  (Ore.)  Electric  Com- 
pany is  now  running  smoothly.  The  plant  is  lo- 
cated directly  on  the  line  of  the  Klamath  Lake  Rail- 
road, near  the  Oregon  line,  and  as  a  result  no  heavy 
teaming  had  to  be  done  td  get  apparatus  on  the 
grounds.  At  present  500  kilowatts  is  generated,  but 
there  is  sniificient  waterpower  already  developed  for 
as  much  more.  The  pole  line  is  43  miles  long,  with 
numerous  branches,  and  about  seven  towns  are 
reached.  Power  is  used  for  lighting  purposes,  for 
power  for  mining  and  for  irrigation  purposes.  The 
system  throughout  is  of  substantial  construction  and 
tiie  field  seems  to  be  a  good  one.  The  generators 
were    furnished   by    the    General    Electric    Company. 

The  White  Star  Mill  Company  at  Elma.  Wash., 
contemplates  the   installation   of   an    electric   plant. 

The  preliminary  surveys  have  been  made  for  the 
construction  of  an  electric  line  between  Payette  and 
Emmet.  Idaho.  C.  E.  Brainard  is  the  promoter  of 
the  enterprise. 

The  Sparta  Water  and  Power  Company  has  been 
granted  a  franchise  to  build  transmission  lines  in 
the  streets  of  Union,  Ore. 

At  a  special  election  held  at  Biggs,  Cal.,  a  bond 
issue  of  $12,000  was  unanimously  voted.  This  sum 
will  be  used  in  putting  in  a  municipal  lighting  plant. 
Power  will  be  taken  from  the  Bay  Counties  line, 
which  passes   through    Biggs   a   mile  to   the   east. 

An  electric  railroad  is  planned  to  Lick  Observatory 
on  the  summit  of  Mount  Hamilton.  The  stage  serv- 
ice is  very  poor,  greatly  inconveniencing  travelers, 
the  number  of  whom  are  constantly  increasing,  and 
the  road  is  almost  a  necessity.  It  is  reported  that 
H.  E.  Huntington  is  interested  in  the  venture. 

A.  C.  Balch,  who  is  representing  the  extensive 
Huntington  interests  in  the  San  Joaquin  Valley,  has 
been  investigating  the  advisability  of  installing  an 
electric-li.ghting    plant   in    Laton,    Cal. 

W.  J.  Rogers  has  applied  for  a  franchise  to  con- 
struct and  operate  an  electric  road  in  the  county  of 
Santa  Cruz. 

A  claim  has  been  filed  by  H.  A.  Hughes  for  2,000 
inches  of  water  from  the  San  Luis  Rey  River  for 
the  purpose  of  developing  power.  A. 


PERSONAL. 

Frank  T.  Craven  has  resigned  his  position  with 
the  C.  J.  Field  Conduit  Company,  to  represent  the 
American   Conduit   Company   of   New   York   city. 

M.  Dumoulin  of  Keller,  Leleux  &  Co.,  electric 
smelters  of  Livet,  France,  was  in  Ottawa,  Ont,  re- 
cently to  inspect  the  waterpowers  of  the  Chats  Rap- 
ids, situated  about  15  miles  from  Ottawa. 

James  Hookey,  late  electrician-in-chief  to  the  gen- 
eral postoffice  of  the  United  Kingdom,  has  passed 
away  at  the  age  of  66  years.  Mr.  Hookey  retired 
from  the  postoffice  18  months  ago  through  ill  health. 

Sir  William  Preece  of  London,  who  was  reported 
some  weeks  ago  in  the  Western  Electrician  as  seri- 
ously ill,  is  now  considerably  improved  in  health  and 
is  spending  the  winter  in  Egypt  to  recuperate  fur- 
ther. 

Frederick  Sargent  of  Chicago  has  been  retained  as 
a  consulting  engineer  by  the  commission  in  charge 
of  the  work  of  electrically  equipping  the  suburban 
lines  and  terminal  of  the  New  York  Central  Rail- 
road in  New  York  city. 

At  Toledo  last  week  W.  C.  Sterling  of  Monroe, 
Mich.,  the  well-known  pole  man,  was  elected  vice- 
commodore  of  the  Interlake  Yachting  Association, 
and  C.  C.  Warren  of  Sandusky,  Ohio,  the  prominent 
electrical  manufacturer,  was  elected  commodore  of 
the   Interlake   Cruising  Association. 

C.  N.  Duffy,  who  recently  went  to  New  York  to 
assume  the  position  of  comptroller  of  the  Interurban 
Street  Railway  Company  of  that  city,  has  returned 
to  Chicago  to  resume  his  former  position  of  secre- 
tary and  auditor  of  the  Chicago  City  Railway  Com- 
pany. Mr.  Duffy's  thorough  knowledge  of  the  affairs 
of  the  system  was  considered  indispensable  by  the 
■  owners   of  the  road. 

H.  F.  J.  Porter,  who  has  been  associated  with 
Westinghouse  interests  for  nearly  a  year,  and  who 
has  held  the  position  of  assistant  manager  of  the 
publishing  department,  has  been  made  second  vice- 
president  of  the  Nernst  Lamp  Company,  of  which 
enterprise  George  Westinghouse  is  president,  with 
the  duties  of  general  manager,  and  headquarters  at 
Pittsburg.  He  assumed  charge  on  December  ist. 
This  appointment  does  not  affect  Mr.  Porter's  re- 
lations with  the  publishing  department  at  the  present 
time. 

Henry  Bullen  has  been  promoted  to  be  general 
superintendent  of  the  Detroit  United  Railway.  Mr. 
Bullen  has  been  in  the  street-railway  field  for  17 
years  and  during  the  last  two  years  has  been  assist- 
ant general  superintendent  of  the  Detroit  company. 
Paul  Dohrman,  formerly  division  superintendent  of 
the  Michigan  lines,  takes  the  position  vacated  by 
Mr.  Bullen  and  Arthur  Brown  has  been  promoted 
from  chief  motor  inspector  to  succeed  Mr.  Dohr- 
man. Those  promoted  are  all  Detroit  men  and  have 
been  with  the  company  a  number  of  years. 


ELECTRIC  LIGHTING. 

The  city  of  Harvey,  111.,  is  considering  the  ad- 
visability  of    establishing    a   municipal    electric-light 

plant. 

An  agreement  merging  the  Plainfield  (N.  J.)  Gas 
and  Electric  Company  and  the  Somerset  Lighting 
Company  has  been  filed. 

The  Meridian  Gas  Company  of  Meridian,  Miss., 
contemplates  the  establishing  of  a  $50,000  electric- 
light  plant  at  Meridian. 

The  city  of  Watrace,  Tenn.,  contemplates  instal- 
ling an  electric-light  plant.  The  details  have  been 
left  in  the  hands  of  the  mayor. 

A  franchise  has  been  granted  to  the  Comanche 
Electric  Company  of  Comanche,  I.  T.,  for  installing 
an  electric-light  plant  and  telephone  system. 

The  citizens  of  Diurant,  I.  T.,  have  voted  favor- 
ably on  the  proposition  to  issue  $89,000  in  bonds  for 
an  electric-light  plant  and  a  system  of  waterworks. 

A  special  committee  of  the  City  Council  of  New- 
castle, Pa.,  has  reported  recommending  the  construc- 
tion of  a  municipal  electric-lighting  system  for  the 
city. 

The  new  electric-light  plant  in  course  of  construc- 
tion at  Anderson,  Ind.,  is  to  he  put  in  operation  on 
December  20th.  The  plant  is  being  built  by  the  city 
at  a  cost  of  $80,000. 

An  electric-light  plant  will  be  built  at  Benton, 
Ark.,  by  the  recently  organized  Benton  Light,  Power 
and  Ice  Company.  A.  H.  Bingham  and  E.  Y.  Stin- 
son  are   interested  in  the  company. 

Plans  are  being  prepared  by  W.  H.  Harvey  of 
M'emphis,  Tenn.,  for  an  electric-light  plant  and  sys- 
tem of  waterworks  for  the  city  of  Belzona,  Miss. 
Mr.  Harvey  is  also  preparing  plans  for  a  modern 
power  plant  at  Wesson,  Miss. 

The  Union  Water  and  Light  Company  of  Jersey- 
ville,  111.,  has  purchased  the  street  railway  and  the 
waterworks,  electric-light  and  gas  plants  at  Ne- 
vada, Mo.  It  is  also  announced  that  the  latter  city 
will  vote  on  issuing  $90,000  of  bonds  for  a  municipal 
electric-light  plant  and  waterworks. 

Fire  almost  entirely  destroyed  the  electric-light 
plant  at  Livingston,  Mont.,  a  few  days  ago  and  a  loss 
of  $15,000  was  sustained.  The  plant  will  be  replaced 
at  the  earliest  possible  date,  the  machinery  having 
already  been  ordered.  The  boilers  were  practically 
uninjured.  C.  S.  Hefferlin  is  manager  of  the  plant, 
which  is  owned  by  Wisconsin  capitalists. 

J.  P.  Hornaday  &  Co.  of  Cincinnati,  Ohio,  and 
associates  have  purchased  the  Salisbury  (N.  C.) 
Light  and  Power  Companj^  The  company  will  be 
reorganized  as  the  Salisbuiy-Spencer  Railway,  with 
a  capital  of  $400,000.  About  7%  miles  of  street  rail- 
way and  an  electric-light  and  power  plant  will  be 
installed.  N.  B.  M'cCanless  of  Salisbury  is  president 
of  the  new  company. 

The  stockholders  of  the  Utah  Light  and  Power 
Company  will  hold  meetings  at  Salt  Lake  City,  De- 
cember 15th  and  i6th  to  decide  on  a  consolidation 
with  the  Consolidated  Railway  and  Power  Company. 
It  is  expected  that  the  concern  will  expend  between 
$200,000  and  $300,000  annually  for  several  years  in 
increasing  the  supply  of  power  and  improving  other 
branches  of  the  service.  The  new  line,  which  is  to 
connect  the  Bear  River  plant  and  the  Ogden  plant,  is 
progressing  at  the  rate  of  a  mile  a  day  and  will  be 
completed  in  a  couple  of  weeks.  The  service  in 
Ogden  is  to  be  improved  by  raising  the  voltage  from 
2,000  to  3,000  and  installing  additional  transformers 
to  reduce  it  to  the  minimum  required  for  lighting 
purposes. 


ELECTRIC  RAILWAYS. 

Albert  E.  Boone,  famous  for  his  "Black  Diamond" 
projects,  is  sending  literature  from  his  office  in 
Zanesville,  Ohio. 

Contractor  J.  Guy  of  the  Rockford-Freeport  elec- 
tric railway  states  that  cars  will  be  running  over  the 
new  line  into  Freeport,  111.,  by  the  middle  of  January. 

The  car  barn  of  the  Citizens'  Railway  and  Light 
Company  of  Muscatine,  Iowa,  including  25  cars, 
extra  armatures  and  tools,  was  recently  destroyed 
by  fire. 

An  order  calling  for  the  exchange  of  transfers  be- 
tween the  Chicago  City  and  the  Chicago  General 
Railway  Companies  has  been  referred  to  the  local 
transportation  committee  of  the  Chicago  City  Council. 

A  proposed  electric  railway  that  may  reach  New 
Albany,  Ind.,  has  been  planned  by  the  incorporators 
of  the  Vincennes,  West  Baden  and  Louisville  Trac- 
tion Company  of  Vincennes,  Ind.,  incorporated  a  few 
days  ago.  The  capital  stock  was  placed  at  $1,500,000 
and  bonds  will  probably  be  issued  to  cover  a  large 
portion  of  the  construction  work.  A.  Norvale  of 
Cincinnati  is  the  promoter  of  the  company. 

By  failure  to  execute  a  bond  which  was  a  part 
of  the  contract,  the  M'unicipal  Bond  and  Securities 
Company  of  Cincinnati  has  forfeited  the  franchise 
recently  granted  to  build  an  electric  line  from  Ver- 
sailles to  Frankfort,  Ky. 

The  property  of  the  Lincoln  (Neb.)  Traction  Com- 
pany, comprising  practically  the  entire  street-car  sys- 


tem of  Lincoln,  was  recently  sold  at  auction  in  that 
city  to  Charles  A.  Frueauff  for  $1,160,000.  The  sale 
was  on  foreclosure  proceedings  to  satisfy  a  tax  lien 
of  the  city  of  Lincoln. 

A  project  for  the  construction  of  an  electric  street- 
railway  system  is  being  pushed  by  citizens  of  Grange- 
ville,  Idaho,  and  a  committee  has  been  appointed  to 
report  upon  the  feasibility  of  the  proposition.  Sec- 
retary Randolph  of  the  Lewiston  and  Southeastern 
railroad  is-  the  leader  in  the  movement  for  the  pros- 
pective railroad. 

The  protective  committee  representing  the  defunct 
National  Bank  of  Illinois  met  in  Chicago  recently, 
and  it  is  understood  that  the  plan  to  wind  up  the 
affairs  of  the  bank  and  take  the  Calumet  Electric 
Street  Railway  Company  out  of  the  hands  of  the 
receiver  was  dropped.  The  committee  is  said  to 
have  been  impressed  with  the  uncertainty  of  the 
franchise  situation  in  Chicago,  and  as  most  of  the 
important  ordinances  of  the  Calumet  lines  expire 
in  from  five  to  eight  years,  it  was  feared  that  the 
reorganized  company  would  be  face  to  face  with 
franchise  troubles  at  the  start.  Hence  it  was  thought 
wiser  to  wait  for  a  time  and  see  how  the  City 
Railway  and  Union  Traction  Companies  fared  in  the 
matter. 


PUBLICATIONS. 


An  attractive  wall  calendar  for  1904  is  issued  by 
Robert  M'.  Hamilton,  Bellefontaine,  Ohio,  who  deals 
in  electrical  supplies  and  machinery.  The  calendar 
back  is  oblong  in  shape  and  of  heavy  dark-green 
board  and,  bears  the  picture  of  a  fencing  girl.       , 

Dixon's  graphite  for  a  great  variety  of  purposes 
is  exploited  in  a  tasteful  booklet  issued  by  the  Jo- 
seph Dixon  Crucible  Company,  Jersey  City,  N.  J. 
As  a  lubricant  graphite  lends  itself  readily  to  vari- 
ous purposes,  including  the  lubrication  of  electrical 
machinery   parts,    commutators,   etc. 

The  Brown  &  Sharpe  Manufacturing  Company  of 
Providence,  R.  I.,  the  well-known  maker  of  ma- 
chinery and  tools,  has  issued  a  catalogue  of  its  prin- 
cipal instruments.  It  contains  153  pages,  gives  not 
only  a  list  of  the  company's  products,  but  also  quite 
a  number  of  tables  and  other  data  of  convenien'-e 
to  the  machinist.  A  colored  insert  contains  a  list 
of  the  new  tools  introduced  by  the  company  in  the 
last  year. 


TELEGRAPH. 


By  an  agreement  reached  between  the  Pennsyl- 
vania Railroad  and  the  Western  Union  Telegraph 
Company  there  is  to  be  no  more  pole  chopping  and 
the  courts  will  settle  the  dispute.  The  questions  at 
issue  will  be  taken  to  the  United  States  Circuit 
Court  of  Appeals  at  once. 

The  new  all-British  Pacific  cable  is  said  to  be 
making  record  time  in  the  transmission  of  cable- 
grams between  Australia  and  England.  The  Lon- 
don Leader  says  that  one  message  from  Australia 
reached  London  in  21  minutes,  and  a  message  from 
Christchurch,  New  Zealand,  came  through  in  25  min- 
utes, while  a  cablegram  from  Wellington  also 
reached  London  in  25  minutes. 


MISCELLANEOUS. 


The  engineering  department  of  the  New  York  Cen- 
tral and  Hudson  River  Railroad  is  reported  to  be 
ready  to  let  the  contract  for  the  construction  of  a 
new  power  house,  no  by  150  feet,  at  West  Albany, 
.N.  Y. 

The  large  jute  mills  of  Birkmyre  Bros.,  located 
on  the  river  Hoogli,  in  the  vicinity  of  Calcutta, 
British  India,  are  to  be  electrically  equipped.  The 
contract  for  the  machinery,  including  two  turbo- 
generators, having  a  capacity  in  all  of  about  4,000 
horsepower,  was  secured  by  the  Westinghouse  in- 
terests and  is  said  to  be  the  first  contract  ever  se- 
cured for  steam  turbines  for  factory  driving  in 
India. 

Fred  M.  Taylor  of  Titusville,  Fla.,  reports  having 
noticed  peculiar  lightning  discharges  during  a  recent 
thunder  shower  shortly  after  sundown.  He  says  that 
each  electric  discharge  was  accompanied  by  small 
typical  strokes  of  only  a  few  inches  in  length  be- 
tween neighboring  raindrops.  These  were  synchro- 
nous with  the  main  discharge,  and  when  they  struck 
the  hands  or  face  produced  a  sharp,  stinging  sensa- 
tion. 

Consul-general  Winslow  writes  as  follows  from 
Guatemala  ^  City,  Guatemala :  "There  is  but  one 
street-car  line  in  this  republic,  and  that  is  in  Guate- 
mala City.  There  are  about  seven  miles  of  track 
laid  with  60-pound  T-rails.  Mules  are  used  for 
motive  power,  and  the  service  is  fair.  The  fare 
charged.  I  think,  is  the  lowest  in  the  world,  being 
one  real,  or  about  two-thirds  of  one  cent  in  United 
States  gold,  for  a  single  trip,  with  no  transfers. 


TRADE  NEWS. 


The  Crouse-Hinds  Company  of  Syracuse,  N.  Y., 
has  been  incorporated  to  take  over  the  property  and 
rights  of  the  Crouse-Hinds  Electric  Company.  The 
capital    is   $450,000.     The  directors    are   Huntington 
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B.  Crouse,  Jesse  L.  Hinds  and  David  B.  Costello 
of  Si'racuse. 

The  California  Electrical  Works  of  San  Francisco 
reports  a  large  increase  in  its  high-tension  porcelain 
insulator  business.  The  company  has  recently  received 
a  contract  from  the  Standard  Electric  Company  of 
California  for  10,000  60,000-volt  glazed  insulators 
and  is  naturally  much  gratified  at  this  selection,  with 
so  many  different  makes  in  the  market  to  clioose 
from. 

Sealed  proposals  will  be  received  until  January 
4th  at  the  office  of  the  supervising  architect.  Treas- 
ury Department,  Washington.  D.  C,  for  the  installa- 
tion of  two  electric  passenger  elevators  in  the  United 


States  appraiser's  warehouse.  New  York,  N.  Y.,  in 
accordance  with  the  drawings  and  specification, 
copies  of  which  may  be  obtained  of  James  Knox 
Taylor,   supervising  architect. 


BUSINESS. 


The  C.  H.  Worcester  Company,  Chicago,  one  of 
the  largest  producers  of  cedar  poles,  has  issued  a 
revised  edition  of  its  telegraph  code — a  system  for 
telegraphing  in  cipher  adapted  to  the  requirements 
of  buyers  and  sellers  of  white-cedar  products.  This 
code  is  said  to  be  widely  used.  A  copy  will  be  sent 
to   anyone    on   request.     The   Worcester   company    is 


just   winding   up   a   most   successful    season    in    the 
cedar  line. 

The  Wesco  Supply  Company  of  St.  Louis,  Mo., 
is  introducing  an  improved  dry  cell,  which  it  has 
named  the  "Red  Shield  Dry  Battery"  and  which 
is  especially  recommended  to  telephone  companies 
and  operators  of  annunciators,  railway  signals,  etc., 
for  all  open-circuit  work,  requiring  a  quick  recuperat- 
ing cell,  possessing  an  abundance  of  long  life  and 
reliability.  This  dry  battery  has  been  placed  on  the 
market  after  months  of  labor  and  experiments  at 
the  factory,  and  it  is  expected  by  the  company  to 
so  well  recommend  itself  as  to  force  its  way  into 
general  favor  with   battery   users. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


745.325.  Alternating-current  Motor.  Alexander  J. 
Churchward.  Brooklyn,  N.  Y.  Application  filed 
March  29,  1897. 

Alternating  current  is  fed  to  the  armature  through  a 
commutator.  The  fields  are  also  fed  through  the  com- 
mutator. 

745.326.  Alternating-current  Motor.  Alexander  J. 
Churchward.  Brooklyn,  N.  Y.  Application  filed 
March  29,  1S97. 

The  motor  is  self-starting  and  has  a  direct-current 
armature,  winding  the  fields,  being  supplied  from  the 
commutator. 

745.327.  Anti-hunting  Device.  Alexander  J.  Church- 
ward, New  York,  N.  Y.,  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Applica- 
tion filed   June   19,   1902. 

An  energy-consuming  slipping  connection  is  placed  be- 
tween the  generator  and  an  inertia  device,  whereby  the 
inertia  device  is  normally  driven  and  locked  to  the  con- 
nection  during  starting. 

743,336-     Commutator   Bar.     William  L.   R.   Emmet, 
Schenectady.  N.  Y.,  assignor  to  the  General  Elec- 
tric  Company,    Schenectady,   N.   Y.     Application 
filed    May    10,    1900. 
The    lateral     faces    are    roughened    to    permit    locking 
against  radial   thrust. 

745.341.  Switching  Apparatus  for  Telephonic  or 
Other  Switchboards.  Frederic  W.  Francis,  Lon- 
don, England.     Application  filed  August  12,  1901. 

A  telescopic  plug  is  combined  with  a  practically  in- 
compressible flexible  tube  and  a  wire  running  freely 
through  the  tube. 

745.342.  Answering  and  Recording  Telephorie. 
Theodore  D.  Freese  and  Carl  J.  Freese,  Elyria, 
Ohio.     Application  filed  November  22,  1902. 

A  phonographic  reproducer  is  connected  with  the  trans- 
mitter,  and  mechanism  is  connected  witll  tile  line  and  con- 
trollable thereby  for  throwing  the  transmitter  and  the 
phonographic  reproducer  into  action  relatively  to  the 
line.  Means,  controlled  by  the  reproducer,  throw  it  out 
of   action. 

745,348.     Circuit-breaker.     Edward   M.   Hewlett   and 
Charles  C.  Badeau,  Schenectady,  N,  Y.,  assign- 
ors to  the  General   Electric  Company,   Schenec- 
tady, N.  Y.     Application  filed  April  27,  1901. 
A  pivoted   dripping  coil  is  adapted  to  swing  outwardly 
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Issued  f  United  States  Patent  Office)    December  i,  igoj. 

Minn.,    assignors    to    themselves    and    James   F. 

Williamson.     Application   filed   June   13,   1902. 
To  protect   the   windings   a  subsidiary  circuit   is   added 
and   so   connected   with   the   circuit   of  the   winding  as   to 
constitute  a  conductor  for  abnormal  voltages  on  the  wind- 
ing and  a   non-conductor   for  normal  voltages. 

745,382.     Electric      Railway.     William      B.      Potter, 
Schenectady,  N.  Y.,  assignor  to  the  General  Elec- 
tric Company,   Schenectady,   N.   Y.     Application 
filed   August  2,  igor. 
An    auxiliary    sectional    conductor    has    electromagnets 
connected  between  its  sections  and  a  return  feeder.    These 
are   energized    successively   as    the    car    or    train    proceeds, 
to    open    the    switches    of    sections    other    than    that    fro'n 
which    the    car   or   train    is   taking   current.      Signals    arc 
connected  in   circuit  with  the  auxiliary  conductor. 

745.3S3.  Sectional  Third-rail  System.  William  B. 
Potter,  Schenectady,  N.  Y.,  assignor  to  the  Gen- 
eral Electric  Company,  Schenectady,  N.  Y.  Ap- 
plication filed  April  23,  1902. 

A  normally  de-energized  overhead  conductor  is  con- 
nected electrically  with  the  coils  of  an  electromagnetic 
switch,  which  connects  a  feeder  with  the  sections  of 
a  third   rail,  thereby   furnishing  current  to  the  motors. 

745-388.  Telephone  System.  Georg  Ritter,  Stutt- 
gart, Germany.  Application  filed  August  16, 
1898. 

A  register  circuit  is  open  only  at  a  jack  and  at  one 
other  point,  a  register  device  is  included  in  the  circuit. 
A  plug  is  insertible  in  the  jack  and  arranged  to  close 
the  register  circuit  at  that  point.  Means,  operated  in 
completing  the  connections  between  sub-stations  are  ar- 
ranged to  close  the  register  circuit  at  the  other  point 
where   it  is  open.      (See  cut.) 

745.391-     Apparatus  for  Producing  Hollow  Glass  Ar- 
ticles.    Paul  T.  Sievert  and  Eugen  Klein,  Dres- 
den, Germany ;   said  Klein  assignor  to  said  Sie- 
vert.    Application  filed   IVfay   14,  1902. 
Part   of   the   apparatus   is   driven   by   a   motor,   while    a 
transformer  is  used  to  heat  another  section  of  the  device. 


NO.  745,388. TELEPHONE   SYSTEM. 

from  the  base  when  the  circuit  breaker  is  tripped,  and 
main  and  shunt  contacts  are  provided  on  opposite  sides 
of  its  axis. 

745.367.     Electrode  for  Electric-tube  Lamps.     Daniel 
M.  Moore,  Newark,  N.  J.     Application  filed  Feb- 
ruary 26,  1903. 
A  sealed   holder   or   receptacle    contains   a   rarefied   gas 
or  vapor    through  which  electric  energy  is  passed.      Two 
pairs    of    electrodes    are    contained    within    the    receptacle, 
one   pair   at    each    terminal    of   the    space    through   which 
the    electric    discharge    takes    place,    and    each    pair    com- 
prises an   anode   and   a  cathoac. 

7ASy2>7'^-    Electric  Circuit-closer  and  Breaker,  Thomas 
H.   ^^cQuown,  Biggsville,  111.     Original  applica- 
tion filed  September  26,  1902.     Divided  and  this 
application  filed  January  2,  1903. 
Electric  contact   points  co-operate    with  a    driving  part 
continuously    rotatable    on    an    axis.      A    second    part    to 
connect  and    separate   the   contact   points    is  continuously 
rotatable    loosely    on    the   same    axis.      A    striker    on    the 
first   part   engages   the   second   part   and   rotates   it. 

745,378.  Electrolytic  Refining  of  Zinc.  Heinrich  Pa- 
weck,  Vienna,  Austria-Hungary.  Application 
filed  March  7,  1902. 

Zinc  is  deposited  by  elcctrolyzing,  in  a  bath  containing 
metallic  salts,  conductive  salts  and  boron  compounds, 
the  bath  being  concentrated  by  the  addition  of  zinc  salts. 

745.379-  Means  for  Protecting  Electrical  Windings 
from  Static  Strains.  John  Pearson,  Somerset, 
Wis.,  and  Frederick  R.  M*.  Cutcheon,   St.  Paul, 


NO.    745,427. ARC    LAMP, 

745,412.     Electrode.     Henry    Blackman,    New    York, 
N.  Y.     Application  filed  December  8,  1896. 
Threaded  sockets  are  provided,  together  with  adjustable 
insulating-stops,   constructed   to   screw  into   the  sockets  to 
support  the  plate. 

745,427.  Electric  Arc  Lamp.  Hubert  Emonds,  Aix- 
la  -  Chapelle,  Germany,  assignor  to  Briissel- 
Aachener  Glas-Manufactur  Leymanns  &  Keim, 
Aix-Ia-Chapelle,  Germany.  Application  filed  May 
14,  1903. 

A   closed  chamber   surrounds   the   carbons,   and   oxygen 
is  supplied  by  an  electromagnetically  operated  pump.    (See 
cut.) 
745,436.     Electric-railway  System.  Frederic  W.  Hild, 
Schenectady,  N.  Y.,  assignor  to  the  General  Elec- 
tric  Company,   Schenectady,   N.   Y.     Application 
filed  April   28,   1900. 
Means  are  carried  by   the   car  for  bridging  consecutive 
sections      in      a      sectional      conductor.       Electromagnetic 
switches   are   adapted    to    connect    the    conductor    sections 
with  the  feeder,  and  a  coil  is  connected  in  series  between 
the    feeder    and    any    one    of   several    conductor    sections. 
This    coil    controls   any    of    several    switches,    which    are 
connected  respectively  with  the  several  conductor  sections. 
(Sec  cut   on   next  page.) 

745,447.     Electric    Igniter     for     Lamps.     August  _L. 

Lind,   Stockholm,  and   Carl   H.   Carlsson,  Lilje- 

holmen,  Sweden.  Application  filed  April  18,  1903. 

An    insulated    electric    wire    for    lighting    an    auxiliary 

wick   connects   to    a   source    of    electricity.      A    switch    in 

one   of  the   connections   operates  the  circuit   to   light   the 

wick. 


74St458-  Electrical  Incubator.  Frank  C.  Perkins, 
Buffalo,  N.  Y.    Application  filed  July  30,  1903. 

Electric  lamps  are  arranged  in  a  chamber  below  a 
tray    holding  the  eggs. 

745.460.  System  of  Distribution.  Charles  P.  Stein- 
metz.  Schenectady,  N.  Y.,  assignor  to  the  Gen- 
eral Electric  Company,  Schenectady,  N.  Y.  Ap- 
plication filed  May  29,  1899. 

Direct-current  mains  leading  from  the  machine  are 
Combined  with  a  compensating  conductor,  operating  in 
conjunction  with  the  mains  and  connected  at  one  end  to 
a  neutral  point  on  the  alternating- current  system.  A 
source  of  electromotive  force  is  in  circuit  with  the  com- 
pensating conductor. 

745.461.  Alternating-current  Meter.  George  Stern 
and  Albert  Lotz,  Charlottenburg,  Germany,  as- 
signors to  the  General  Electric  Company,  Schen- 
ectady,   N.    Y.     Application  filed   April  30,   1901. 

A  body  of  good  conducting  material  is  adjustably 
mounted  in  the  path  of  the  flux  due  to  the  shunt-winding 
of  the  meter,  and  so  positioned  that  no  turning  moment 
will  be  produced  thereby  on  the  meter-armature.  The 
body  is  so  mounted  that  it  may  be  moved  laterally  with 
reference  to  the  winding,  so  as  to  include  more  or  less 
of  the  lines  of  force  due  to  the  winding. 

745,463.      Wireless-telegraph     Receiver.      Gustaf     T. 
Swenson,    near     San    Pedro,     Cal.    Application 
filed  December  23,   1902. 
The  coherer  comprises  a  stationary  member  and  a  car- 
bon pencil   in   contact   therewith   ana   having  a  gyratorial 
motion. 

745,468.  Magnetic  Tachometer.  Arthur  P.  Warner, 
Chicago,  111.,  and  Charles  H.  Warner,  Beloit, 
Wis.  Application  filed  October  i,  1902. 
_  A  magnet  and  a  magnetic  mass  are  mounted  for  rela- 
tive rotation,  the  mass  having  the  surface  presented 
toward  the  pole-faces  of  the  magnet  lying  in  a  plane 
inclined  relatively  to  the  axis  of  such  rotation.  The 
pole-faces  of  the  magnet  are  shaped  to  present  a  surface 
parallel  to  the  inclined  surface  of  the  mass,  and  an  in- 
dependently rotative  scale-disk  is  interposed  between  the 
mass    and    magnet. 

745,488.     Means  for  Operating  Electric  Signs.     Will- 
iam  Goltz,    Chicago,   111.    Application   filed   De- 
cember II,  1902. 
Electric  circuits  are  provided,  with  graduated  resistance 
included.       A    contact    lever    is    included    in    each    of    the 
circjjits   for  engaging   the    resistance    terminals,  and   auto- 
matic means  for  causing  the  levers  to  travel  harmonically 
and   in    unison    over    the    resistance   terminals    are    further 
specified. 

745.493-     Plug  Fuse.    John  H.  Hanson,  Chicago,  111., 
assignor  to   Stephen  H.  Loughman  and  Reuben 
G.  Galusha,  Chicago,  111.     Application  filed  July 
31,   1903- 
Details    are    described. 

745,502.     Combined  Trolley  and  Air-brake  Controller. 
James  Kynoch,  Toronto,  Canada,  assignor  to  the 
International   Trolley  Controller   Company,  Buf- 
falo,   N.    Y.     Application   filed  April    20,    1903. 
The  trolley-arm  cord,  upon   being  jerked  by  the  trolley 
flying   off,    operates  the   air   brake   automatically. 

745^506-     Automatic  Stock  Feeder.     James  M.  Mani- 
fold. Ridgeville,  111.    Application  filed  March  14, 
1903. 
An   electromagnet   operates  a  catcli,  which   releases  the 
door  to  the  feed  box. 

745>507-  Electrothermic  Ventilator.  Frederic  de 
Mare,  Brussels,  Belgium.  Application  filed  June 
16,  igo2. 

A  fan  is  eccentrically  mounted  in  a  casing,  and  electric 
heating  wires  within  the  casing  warm  the  air. 

745,508.  Means  for  Producing  Alternating  Currents 
of  Low  Periodicity.  Waldemar  Meissner,  Qiar- 
lottenburg,  Germany.  Application  filed  April  i, 
1903. 

A  continuous-current  dynamo  is  provided  with  a  slip- 
ring,  formed  of  a  number  of  pairs  of  segments.  Means 
are  supplied  for  electrically  connecting  the  pairs  of  seg- 
ments alternately  to  a  bar  of  the  commutator  and  to 
the  brushes  of  the  dynamo,  and  also  for  rotating  the  slip- 
ring  in  synchronism  with  the  commutator  of  the  dynamo. 

745*523.     Telephone     System.     Georg    Ritter,    Stutt- 
gart,  Germany.     Application  filed   December  24, 
1897. 
Electromagnetic  means  close   the   source  of  calling  cur- 
rent  on   to  one  of  the  plugs  and  interchangeably   connect 
a    clearing-out    signaling    device    and    central-station    tele- 
phone to  the   talking  circuit.      A  local  circuit,   containing 
an    electromagnet,    is    included,    and    also    mechanism    for 
closing  the   local  circuit. 

745.534-  Electrical  Elevator.  Rudolph  C.  Smith, 
Yonkers,  N.  Y.  Application  filed  June  14,  1901. 
A  multipolar  motor  has  the  field  winding  connected  in 
shunt.  An  automatic  rheostat  is  supplied  for  the  arma- 
ture circuit,  also  means  to  reverse  the  field.  The  tield 
may  be  arranged  with  adjacent  or  alternate  poles,  and 
a  switch  is  supplied  for  changing  from  single-parallel 
two-brush  connection  to  double-parallel  four-brush  con- 
nection.     (See   cut  on   next  page.) 

745)579-  Telephone-exchange  System.  Wiljiam  W. 
Dean,    Chicago,    111.,   assignor    to    the    Kellogg 
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Switchboard  and  Supply  Company,  Chicago,  111. 

Application    filed    May   9,    1901. 

A  line-signal-controlling  electromagnet  is  connected  be- 
tween one  side  of  the  source  of  current  and  one  side 
of  the  line.  A  supervisory  relay  is  connected  between 
the  other  side  of  the  source  of  current  and  the  other 
side  of  the  line.  A  supervisory  lamp  controlled  by 
the  supervisory  relay  and  having  a  portion  of  its  circuit 
coincident  with  a  portion  of  the  talking  circuit  gives  the 
signals  to  the   operator.      ("See  cut.) 

745,588.  Electrolytic  Apparatus.  Henry  B.  Ford, 
New  York,  N.  Y.,  assignor  to  the  Swan  Electric 
Manufacturing  Company.  Application  filed  May 
II,  1903. 

A  negative-pole  electrode  comprises  a  plate  of  con- 
ducting material,  such  as  copper,  inclosed  in  a  porous 
cup  containing  also  mercury  and  a  highly  electropositive 
metal. 

745.593-  M'agneto  Frictional  Gearing.  George  H. 
Gibson,  Hyde  Park,  Mass.,  assignor  to  the  West- 
inghouse  Electric  and  Manufacturing  Company, 
Pittsburg,  Pa.  Application  filed  April  4,  1903. 
A   pair    of   friction-wheels   connected   to    a   driving-shaft 

may    be    magnetized    to    increase    the    adhesion    between 
them  and  the  driven  wheel. 

745.594-  Multivoltage  Electric  Generator.  George 
H.  Gibson,  Hyde  Park,  Mass.,  assignor  to  the 
Westinghouse  Electric  and  Manufacturing  Com- 
pany, Pittsburg,  Pa.  Application  filed  April  4, 
1903. 

Several  armature  windings  of  different  lengths  are 
combined  with  a  number  of  balancing  coils  having  their 
middle  points  connected  to  the  neutral  or  balancing  con- 
ductor of  the  external  circuit  and  having  their  outer  ter- 
minals and  certain  intermediate  points  connected  to  the 
armature  windings. 

745,600.  Electric  Cigar-lighting  Device.  John  W. 
Gray,  San  Francisco,  Cal.,  assignor  to  H.  E. 
Pyburn,  San  Francisco,  Cal.  Application  filed 
April  20,  1903. 
An  electric  circuit  is  made  and  broken  by  raising  the 
handle,  causing  a  spark,  which  ignites  a  gas  jet. 

745,604.  Secondary  Battery.  Gustave  K.  Hartung, 
New  York,  N.  Y.,  assignor  to  John  Knobloch, 
New  York,  N.  Y.  Application  filed  September 
16,  1903. 

Porous  earthenware  tubes,  with  a  section  of  conductor 
within  each  tube,  contain  the  active  material. 

745,614.     Trolley.     Henry     Holland,     Detroit,     Mich. 
Application  filed  November  ii,  1902. 
Combined    with    the    wheel    is   a    harp,    in    which   it   is 
journaled.     A  yieldable  contact  has  constant  metallic  elec- 
trical connection  with  the   wheel  external  to  the  journal. 

745,622.     Electric     Arc     Lamp.     Randolph     Hulsart, 
Brooklyn,  N.  Y.,  assignor  to  the  Interstate  Elec- 
tric  and   Manufacturing   Company.     Application 
filed  May  20,   1903. 
The  carbon  holder  is  slidably  mounted  in  a  tube,  being 
directed  in   its  motion  by  a  rib  moving  in  a  groove. 

745.682.  Electrical  Water  Heater.  M'ilton  H.  Shoen- 
berg,  San  Francisco,  Cal.  Application  filed  June 
29,   1903. 

Water  is  kept  circulating  in  a  resistance  coil,  through 
which  electric  current  is  passed  until  it  is  sutBciently 
heated. 

745.683.  Air-pump  Governor.  Samuel  B.  Stewart, 
Jr.,  Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Appli- 
cation filed  June  21,   190T. 

A  governor  for  an  electrically  operated  air-pump  com- 
prises a  pressure-flexed  diaphragm,  a  movable  circuit  con- 
troller, a  controlling  spring  operated  by  the  diaphragm 
and  adapted  to  be  shifted  off  center  to  operate  the  con- 
troller, and  means  for  engaging  the  controller  arm  to 
mechanically  force  the  contacts  apart  if  fused  or  other- 
wise  locked   together. 

745,687.  Method  of  Balancing  Relays.  Henry  M. 
Sutton,  Walter  L.  Steele  and  Michael  Coerver. 
Dallas,  Texas.  Application  filed  August  15. 
1902. 

The  method  of  balancing  a  relay  for  protecting  an 
electric  circuit  consists  in  suspending  a  polarized  arma- 
ture in  the  field  of  mutually  repellent  magnets,  one  of 
which  is  wound  with  divisions  of  the  circuit,  extending 
in   opposite   directions   upon    the    core. 


NO.   745,436. — RAILWAY    SYSTEM. 

745,692.     Telautograph.     George   S.    Tiffany,   Brook- 
lyn, N.  Y.,  assignor  to  the  Gray  National  Telau- 
tograph Company,  New  York,  N.  Y.     Application 
filed  December  20,  1900. 
Movements  of  the  writing  platen  are   effected  by  elec- 
tromagnets. 

745,708.  Third-rail-railway  System.  William  E.  Wray, 
New  York,   N.   Y.     Application  filed   March  26, 
1903. 
Gear  wheels  attached  to  the  cars  are  adapted  to  travel 
on   the   third   rail.      Spring-supported  shafts,  mounted  ad- 
jacent  to   the   gear-wheel   shaft  and   geared  in  connection 
therewith,    are   provided    with   a   brush,   adapted    to    bear 
on  the  rail. 

74S>7IS-     Means  for  Modifying  High-potential  Elec- 
tric Currents    for    Low-potential   Use.    Herbert 


L.  Carpenter,  Brooklyn,  N.  Y.     Application  filed 

May  15,  1903. 
A  high-potential  supply  circuit  and  a  modified  circuit 
of  less  potential  in  physical  and  electrical  connection 
have  automatic  means  for  preventing  abnormally  high 
potential  from  first  circuit  from  existing  on  the  modified 
circuit. 

745,734.     Multiplex    Telephony.     Willard    M.    Miner, 

Plainfield,   N.  J.     Application  filed   February   26, 

1903. 

Multiplex    telephony    may    be    improved   by   closing  the 

connection  between  corresponding  branches  or  sub-circuits 

and  the  line  at  a  rate  of  approximately  4,320  closures  per 

second, 

745.759-     Resisting  Device.     George  Baehr,  McKees- 
port,   Pa.,  assignor  to  the   National    Tube  Com- 
pany, New  York,  N.  Y.,  and  Pittsburg  and  Mc- 
Keesport,  Pa.     Application  filed  August  6,  1902. 
A  frame  having  a  hub  and  a  lining  of  insulating  mate- 
rial contains  metallic    terminal   pieces,  located  respectively 
at    the   rim    and    at   the    hub   inside    of   the    insulated   part. 
A   conductor    connects    the  terminals,    the    conductor    com- 
prising a  strip    of   sheet  metal   wound    in    spiral   form   and 
having  the   coils  separated  by   a  strip  of  insulating  mate- 
rial wider  than  the   conducting  strip. 

745,760.  Lever  Controller.  George  Baehr,  McKees- 
port.  Pa.,  assignor  to  the  National  Tube  Com- 
pany, New  York,  N.  Y.,  and  Pittsburg  and  Mc- 
Keesport.  Pa.     Application  filed  August  6,  1902. 

A  pivoted  switch  blade,  a  pivoted  actuating  lever, 
and  a  stud  directly  connecting  the  actuating  lever  and 
switch-blade  near  the  pivotal  point  of  the  latter,  are  the 
principal  features.  The  stud  is  connected  to  one  of  the 
members  and  projects  into  a  substantially  straight  slot 
in   the   other  member. 

745-763.     Electrically  Controlled  Motor- stopping  Ap- 
paratus.    Bertus  G.   Barlow,  Manchester,  N.  H. 
Application  filed  June   16,   1903. 
Primary    and    secondary    sleeves    are    mounted    on    the 
shaft,  the  secondary  sleeve  being  splined  to  the  shaft  for 
sliding    movement   on,  and    the   primary  sleeve    being    nor- 
mally rotative  by  the  secondary  sleeve  and  adapted,  when 
arrested    in    its    rotation,    to    slide    the    secondary    sleeve 
along    the    shaft.      A    sliding   clutch,    actuated   by   electro- 
magnets,   operates  the    sleeves   to  stop   the   motor. 


NO.   745,534. ELECTRIC    ELEVATOR. 

745,772.  Induction  Motor.  Donald  M.  Bhss,  Brook- 
line,  Mass..  assignor  to  the  Holtzer-Cabot  Elec- 
tric Company,  Brookline,  Mass.  Application 
filed  August  17,  1903. 

A  system  of  permanently  closed  inductors  of  compara- 
tively high  resistance,  an  auxiliary  system  of  inductors 
of  comparatively  low  resistance,  the  circuit  through  which 
is  open,  and  means  for  closing  the  circuit  through  the 
low-resistance  system  after  the  motor  has  started  are 
the  salient  features. 

745i778.  Contact  Box  for  Electric  Railways.  Will- 
iam M.  Brown,  Johnstown,  Pa.,  assignor  to  the 
Lorain  Steel  Company,  Lorain,  Ohio.  Applica- 
tion filed  December  6,  1902. 

Normally  separated  co-operating  contacts  or  electrodes, 
and  a  cup  or  vessel  inclosing  the  same  are  provided  with 
an  arc  guard  of  refractory  insulating  material  Detween 
one  of  the  contacts  or  electrodes  and  the  adjacent  in- 
terior surfaces  of  the  cup.  An  armature  is  carried  by 
the  other  contact  and   shaped  to  embrace  the  arc  guard. 

745,805.  Electric  Motor.  George  H.  Ennis,  Troy, 
N.  Y.,  assignor  to  Jessie  D.  Ennis,  Troy,  N.  Y., 
and  Henry  R.  Gardner,  Boston,  Mass.  Apolica- 
cation  filed  April  20,  1889.  Renewed  June  12, 
1903. 

Discharge  surfaces  are  connected  respectively  with  the 
opposite  poles  of  the  generator.  A  confined  body  of  air 
and  a  circuit  maker  and  breaker  applied  to  the  circuit 
of  the  high-tension  current  produce  a  succession  of  dis- 
charges   between    the    discharge    surfaces. 

745.829.  Magnetic  Composition  and  Method  of  Mak- 
ing Same.  Robert  A.  Hadfield,  Sheffield,  Eng- 
land.    Application  filed  June  12,  1903. 

According  to  specifications  magnetic  material  shall  con- 
sist of  a  magnetic  body,  with  an  admixture  of  silicon,  in 
such  proportions  as  to  increase  the  magnetic  permeability 
and  electrical  resistance  and  to  decrease  the  hysteresis 
quality  of  the  material  to  figures  above  and  below  re- 
spectively those  which  obtain  with  the  purest  iron  com- 
mercially   obtainable. 

745.830.  Car-lighting  System.  Robert  F.  Hall,  Mose- 
ley,  near  Birmingham.  England.  ADplication 
filed  May  29,   1903. 

A  system  of  inversely  wound  demagnetizing  coils  is 
adapted,  to  be  automatically  and  successively  cut  into 
and  out  of  the  primary  circuit  of  the  dynamo  by  the 
regulating  gear,  and  a  series  of  extra  resistances  is 
adapted  to  he  automatically  and  successively  inserted  into 


and    removed    from    the    field-magnetizing   circuit    by    the 
regulating  gear. 

745,899.  Automatic  Cut-out  for  Electric-light  Cir- 
cuits. Ralph  J.  Patterson,  Waterville.  Maine, 
assignor  of  one-half  to  L.  R.  Wallis,  Woburn, 
Mass.     Application   filed  April  25,    1902. 

A  snap-switch  is  adapted  to  open  and  close  the  main 
circuit,  the  switch  comprising  an  oscillatory  switch  blado 
and  means  to  give  the  blade  a  quick  movement  both  in 
opening  and  closing  the  switch.  Means  renderca  operative 
by  an  excessive  current  open  the  switch,  and  electrical 
means  rendered  operative  when  the  main  circuit  is 
broken  close  the  switch. 

745,926.  Controller  for  Alternating-current  Motors. 
August  Sundh,  Yonkers,  N.  Y.  Application  filed 
August  5,  1903. 

A  variable  resistance  is  placed  in  the  armature  circuit 
and  a  single  electromagnet  is  connected  in  shunt  with 
the   motor    and    directly    controls   the   resistance. 
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NO.  745,579. — TELEPHONE-EXCHANGE   SYSTEM. 

745,929.  Electric  Distributing  System.  Rene  Thury. 
Geneva,  Switzerland.  Application  filed  July  25, 
1903. 

A  device  for  limiting  the  differences  of  tension  which 
may  arise  between  the  frames  of  the  generators  and 
other  apparatus  of  the  distributing  system  consists  of 
two  resistances  having  a  neutral  point  connected  to  the 
masses  of  the  apparatus  which  are  to  be  protected 
against  high  static  charges,  the  resistance  being  connected 
to   the  poles  of  the  apparatus  to  be  protected. 

745»953-  Apparatus  for  Transmitting  Power.  John 
H.  Barnard,  Newark.  N.  J.,  assignor  of  one-half 
to  Benjamin  Atha.  H.  G.  Atha,  H.  B.  Atha  and 
C.  G.  Atha,  Newark,  N.  J.  Application  filed 
March  8,  1902, 

A  dynamo  co-operates  with  a  train  of  gears  for  sup- 
plying the  power    to   the    driven   member. 

745>957-  Alternating  -  current  Motor.  Alexander 
Churchward,  New  York,  N.  Y.  Original  appli- 
cation filed  March  29,  1897.  Divided  and  this 
application  filed  April  27,    1903. 

Single-phase  alternating-current  motors,  having  a  con- 
tinuous or  direct-current  armature  system  and  commu- 
tator, may  be  started  by  feeding  alternating  currents  to 
the  commutator  and  armature,  with  the  commutating  de- 
vices adjusted  to  a  position  to  give  low  self  induction  in 
the  armature  circuit  under  the  action  of  the  alternating 
currents  at   low    speeds. 

745>958.  Manufacture  of  Sodium.  Thomas  Ewan, 
Glasgow,  Scotland,  assignor  to  the  Cassel  Gold 
Extracting  Company,  Limited,  Maryhill,  Glas- 
gow, Scotland.     Application  filed  April  18,  1903. 

An  improved  process  for  manufacturing  sodium  con- 
sists in  subjecting  fused  sodium  hydroxide  to  the  action 
of  the  electric  current  and  separating  the  metal  produced 
at  the  cathode  from  the  water  and  anodic  oxygen  pro- 
duced at  the  anode  by  a  porous  diaphragm,  the  main 
constituent  of   which  is  alumina  (Al^Os). 

745,969.  Electric  Fuse  Holder.  James  B.  McCarthy, 
Detroit,  Mich.  Application  filed  December  3. 
1902. 

The  fuse  holder  consists  of  a  casing,  a  removable  end 
cap  therefor,  and  ventilating  spaces  between  the  overlap- 
ping portions  of  the  cap  and  the  casing. 

EXPIRING   PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Office)  that  expired  on 
December  7,  1903 : 

353)694.  Telephone  Transmitter.  James  W.  McDonough, 
New    York,    N.    Y. 

353,715.  Telegraph  Transmitter.  James  W.  Shryock,  Trini- 
dad,   Colo. 

353.755-     Telephone.     Noyes  F.  Palmer,  Jamaica,  N.  Y. 

353,757-  Voltaic  Battery.  August  F.  W.  Partz,  Philadel- 
phia, Pa.,  assignor  to  the  Partz  Electric  Battery  Com- 
pany,  Philadelphia,   Pa. 

353,766.  Automatic  Fire  Extinguishing  Apparatus.  Alfred 
Thompsonand  Robert  O.  Ritchie,  London,   England. 

353,7^3-  Incandescent  Electric  Lamp.  Thomas  A.  Edison, 
Menlo  Park,  N.  J.,  assignor  to  the  Edison  Electric  Light 
Company,    New   York,    N.    Y. 

353.797.  System  of  Lighting  Cars  by  Electricity.  Joseph 
H.    Marshall,   Grand   Rapids,    Mich. 

353,827.  Dynamo  Electric  Igniting  Machine.  H.  Julius 
Smith,    Mountain    Viewi,    N.  J. 

353,829.  Electrical  Propulsion  of  Vehicles.  Frank  J. 
Sprague,   New  York,  N.  Y. 

353,840.  Electric  Clock  for  Transmitting  Signals.  J.  5. 
Bailey^   Buckingham,    Pa. 

353, S80.  Electromagnetic  Car  Brake.  Harvey  S.  Park, 
Henderson,    Ky. 

353>9i5'  Electrical  Testing.  Charles  S.  Bradley,  New  York, 
N.  Y,,  assignor  to  the  Edison  Electric  Light  Company, 
New    York,   N.    Y. 

353,940-  Telephone  Apparatus  for  Divers.  Hammond  V. 
Hayes,    Cambridge,   Mass. 

3531984.  Coupling  for  Electrical  Conductors.  Walter  F. 
Smith,    Philadelphia,    Pa. 

353.986.  Regulator  for  Dynamo  Electric  Machines.  Elmer 
A.   Sperry,   Chicago,   111. 

353.987.  Electric  Motor.     Elmer  A.   Sperry,  Chicago,   HI. 

353.988.  Regulator  for  Dynamo  Electric  Machines.  Elmer 
A.    Sperry,    Chicago,   111. 

353.989.  Annular  Armature  for  Dynamo  Electric  Ma- 
chines.    Elmer  A.    Sperry,  Chicago,   111. 

353.990.  Electric  Regulator.     Elmer  A.  Sperry,  Chicago,   111. 
354,001.     Printing  Telegraph   Instrument.      Aloys   Wirscliing, 

Brooklyn,  N.    Y. 
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California   and    Niagara    Power   Trans- 
mission   Compared. 

BV    ORRIN"    E.    DUNLAl-. 

Tile  engineers  who  have  had  charge  of  the  water- 
power  development  in  California  have  met  and  con- 
quered many  interesting  problems.  For  all  Niagara 
is  the  greatest  known  source  of  waterpower  and  the 
development  there  is  the  largest  in  the  world,  the 
longest  transmission  operated  from  Niagara  is  39 
miles.  In  this  respect  Cali- 
fornia has  outdistanced  all 
other  regions,  and  the  lines 
have  been  erected  in  the  face 
of  many  remarkable  difficul- 
ties. .\11  about  Niagara  the 
land  is  comparatively  level, 
and  the  erection  of  transmis- 
sion lines  is  really  an  easy 
matter,  as  compared  with 
the  conditions  in  California. 
Still,  the  governing  feature 
is  that  in  California  there 
is  more  reason  for  the  engi- 
neer to  turn  from  the  coal 
pile  to  an  available  water- 
power  for  a  supply  of  en- 
erg>-.  and  this  fact  has  done 
much  to  spur  the  California 
development.  When  the  at- 
tention of  California  engi- 
neers -was  first  directed  to 
a  water  supply  as  a  source 
of  energj'.  the  cost  of  steam 
power  was  very  high  :  and 
promised  freedom  from  this 
expense,  or,  at  least,  a  por- 
tion of  it,  inspired  notable 
developments,  which  to-day 
stand  forth  as  engineering 
accomplishments  of  no  small 
degree. 

It  is  interesting  to  note  in 
connection  with  the  feats  of 
electrical  transmission  engi- 
neering in  California  that 
widely  separated  electric 
systems  have  been  unified 
into  a  single  unit  of  large 
proportions.  In  the  central 
and  northern  sections  of  the 
state  all  the  electric-light. 
power  and  railway'  interests 
have  been  centralized  or 
concentrated,  the  system 
getting  its  power  supply 
from  those  developments 
w  h  i  c  h  afford  economical 
generation  of  power.  This 
concentration  was  made 
possible  by  the  success  of 
the  long-distance  transmis- 
sion lilies. 

The  Bay  Counties  Power 
Company  and  the  Standard 
Electric  Company  have 
about  equal  honors  in  the 
magnificent  development  in 
California.  The  principal 
transmission  line  of  the  Bay 
Counties  company  extends 
from  the  power  house  at 
Colgate  to  Oakland,  a  dis- 
tance of  142  miles,  while  the 
line  of  the  Standard  Elec- 
tric Company  to  San  Fran- 
cisco   has    a    length    of    145 

miles.  While  the  Standard  Electric  Company  was 
first  to  undertake  a  remarkably  long-distance  trans- 
mission in  the  state  of  California,  the  operation 
of  its  line  was  delayed  by  certain  difficulties  that 
arose,  and  in  the  meantime  the  Bay  Counties  Power 
Company  got  to  work  and  developed  the  first  power. 
The  latter  company  also  entered  into  a  contract  with 
the  Standard  company  to  sell  it  power.  This  power 
was  delivered  by  the  Bay  Counties  company  at  Oak- 
land, where  it  passed  to  the  Standard  lines  and  was 
transmitted  to  Stockton,  the  distance  from  Colgate, 
where  the  power  was  generated,  to  Stockton  being 
no  less  than  211  miles.     While  this  was  a  remarkable 


performance,  it  was  outdone  by  the  transmission  of 
power  from  Colgate  to  Burlingamc.  a  distance  of 
over   21S  miles. 

To-day  both  the  Bay  Counties  and  the  Standard 
Electric  Companies  are  operating  their  own  trans- 
mission lines.  A  strange  coincidence  was  that  early 
in  the  year  both  encountered  difficulties  at  the  same 
period,  and  for  a  few  days  both  services  were  in- 
terrupted. This  was  a  hardship,  because  the  two 
lines  are  so  built  that  one  company  can  help  the  other 


Long-distance  Power-transmission  Lines. 

A  Late  View  of  the  Bay  Counties  Power  House  at  Colgate,  Cal. 
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in  times  of  transmission  troubles  or  other  accidents. 
That  portion  of  California  between  Nevada  County 
on  the  east.  Sonoma  and  Modoc  Counties  on  the 
west,  Butte  County  on  the  north  and  Alameda  County 
on  the  south  is  covered  by  the  lines  of  the  Bay 
Counties  Power  Company,  while  the  Standard  Elec- 
tric Company  has  connected  all  the  cities  and  towns 
between  Oakland  and  San  Francisco,  a  territory  ex- 
tending along  the  Bay  of  San  Francisco.  The  Bay 
Counties  company  operates  about  3,000  miles  of  trans- 
mission lines,  and  all  the  light,  power,  railway,  min- 
ing and  other  interests  in  the  territory  mentioned  as 
bounded  by  the  counties  above  receive  power  from 


this  company's  lines.  In  addition!  to  its  plant  at 
Colgate,  the  Bay  Counties  company  has  power  houses 
in  Nevada,  Butte  and  Yuba  Counties,  four  in  all. 
the  output  of  which  is  close  to  25,000  horsepower. 
The  Standard  Electric  Company  has  a  is.ooo^iorse- 
power  station  in  Electra.  Amador  County,  and  is 
erecting  a  new  power  house  in  Stanislaus  County, 
the  output  capacity  of  which  will  be  about  21,000  ■ 
horsepower. 

California  has  not  the  industrial  growth  of  the 
East,  and  therefore  we  find 
that  the  generated  power  is 
applied  to  different  purposes 
than  it  is  in  the  vicinit}'  of 
Niagara  and  other  eastern 
w  a  t  e  r  p  o  w  e  r  s.  A  large 
amount  of  California's  elec- 
tric powder  goes  to  mining 
and  gold-dredging  plants. 
For  instance,  in  the  north- 
ern part,  there  is  the  Butte 
County  Electric  Power 
Company,  supplying  electric 
current  to  Chico  and  the 
gold  dredges  thereabouts, 
the  transmission  being  over 
a  distance  of  30  miles  at  a 
voltage  of  23,000,  Then 
there  is  the  Keswick  Elec- 
tric Power  Company,  sup- 
plying power  from  Shasta 
to  Redding  and  the  Moun- 
tain  Copper  Company. 

It  has  remained  for  the 
American  West  to  demon- 
strate the  great  value  of 
electricity  in  mining  opera- 
tions. At  the  present  time 
the  California  Gas  and  Elec- 
tric Company  is  considering 
the  advisability  of  con- 
structing an  electric  power- 
transmission  plant  in  Mono 
County,  Cal.,  with  the  idea 
of  transmitting  power  100 
miles  to  mining  districts  in 
Nevada,  including  Tonopah. 
Engineers  have  been  ill  the 
field  somiC  months  reviewing 
the  prospects.  One  of  their 
proposed  sources  of  power 
is  Leevining  Creek,  where 
a  1,600-foot  head  is  avail- 
able. The  Owens  River 
Power  Company  had  a  meet- 
ing of  its  shareholders  in 
October  to  vote  $2,000,000 
in  bonds  to  build  a  90-mile 
transmission  line  to  Tono- 
pah. This  company  can  de- 
velop about  9,000  horse- 
power under  a  400-foot 
head  by  the  construction  of 
4%  miles  of  flume.  The  lo- 
cation of  this  plant  would 
be  only  about  4,500  feet 
above  the  sea  level. 

The    Yellow    Aster   Min- 
ing   Company,   which   oper- 
ates  at   Randsburg,  has,   at 
great    expenditure,    satisfied 
itself  of  the  value  of  elec- 
tricity   in    mining,  ,  and    it 
has    contracted    for    3,000 
horsepower   for  use    in    its 
mines.     What     is     possibly 
the   cheapest  electric  power 
in   the   world   is   that   supplied  by   the   San  Joaquin 
■Valley    Company.     This    company    has   a   source   of 
power    in    the     Sierra    Mountains,    and     is     trans- 
mitting  several     thousand    horsepower    to     Fresno, 
Hanford  and  other  places,   a   distance   of  32   miles, 
and  sells  it  as  low  as  two  cents  per  horsepower-hour. 
That  capital   is  alert   to  the  value  of   electricity  in 
the  Far  West  is  evident  from  the  fact  that  within 
a   short  time  a  company  with  a  paid-up  capital   of 
$1,500,000  has  been  formed  for  the  purpose  of  har- 
nessing the  power  to  be  derived  from  five  important 
streams  of  the  Sierras. 
In  the  West,  wherever  possible,  the  engineers  strive 
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to  have  the  water  used  for  power  purposes  also 
apphed  to  the  purposes  and  needs  on  an  irrigation 
system,  and  in  numerous  localities  this  is  found  pos- 
sible. In  fact,  in  the  San  Joaquin  Valley  some  of 
the  great  grain  farms  have  applied  electricity  to  the 
operation  of  their  harvesting  machinery,  so  that  the 
water  used  for  irrigation  also  supplies  the  electric 
power  to  facilitate  harvesting  operations. 

In  the  majority  of  the  California  power  plants 
there  is  need  of  very  able  engineering  skill,  and  many 
men  are  giving  thought  to  the  problems  that  con- 
front this  or  that  locality  in  the  attainment  of  power. 
As  compared  with  California,  Niagara  is  rich  in  its 
power  resources ;  it  is  in  the  midst  of  a  thickly 
settled  section,  where  there  should  be  an  immense 
demand  for  power.  Up  to  the  present  time,  the 
Niagara  Falls  Power  Company  has  made  an  expendi- 
ture of  about  $13,000,000  on  its  power  plants,  and  it 
has  105,000  horsepower  at  its  command.  Compare 
this  with  the  fact  that  in  Tulare  County  a  power 
development  is  contemplated  for  the  Kaweah  River, 
and  engineers  have  estimated  the  cost  of  developing 
g,ooo  horsepower  to  be  $9,000,000.  Such  facts  por- 
tray the  advantages  of  Niagara,  while  they  also  serve 
to  point  out  the  engineering  bravery  displayed  in  the 
development  of  California  waterpowers. 


Lengthening   a    Smokestack    While 
in    Use. 

The  iio-foot  round  iron  smokestack  of  the  Cen- 
tury Building  in  Indianapolis  was  recently  lengthened 
60  feet  while  the  boilers  and  plant  were  in  full  opera- 
tion. The  stack  had  long  been  a  source  of  annoy- 
ance to  occupants  of  nearby  tall  buildings,  and  to 
extend  it  without  banking  the  fires  and  shutting  off 
the  power  of  the  manufacturing  companies  occupy- 
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ing  the  Century  Building  was  considered  impossible 
by  local  engineers.  W.  H.  Schott,  consulting  engi- 
neer of  Chicago,  was  called  upon  and  in  an  ingenious 
and  effective  way  accomplished  the  job.  A  damper 
was  placed  in  the  old  stack  a  few  feet  below  the 
top  and  two  -holes  were  cut  into  the  sides  a  short 
distance  below  the  damper.  This  permitted  the 
escape  of  the  smoke  and  gases,  and  the  workmen 
were  able  to  rivet  the  previously  prepared  sheets  into 
place  with  but  little  difficulty.  The  stack  is  five  feet 
in  diameter  and  was  extended  to  a  height  of  170 
feet  in  eight  days.  The  accompanying  illustration 
is  reproduced  from  the  Iron  Age. 


In  recording  electric  meters  the  change  of  friction 
between  the  commutator  and  the  brushes  during  use 
may  become  a  serious  matter.  In  a  patent  granted 
on  November  17th  to  C.  H.  Ingalls  of  Danvers,  Mass,, 
and  assigned  to  the  General  Electric  Company,  a 
method  of  treating  the  surface  of  the  commutator 
and  the  brushes  is  described  which  prevents  a  change 
of  the  friction  during  use. 


Capillary    Electrometer    as  Space-tele- 
graph   Receiver. 

Some  unusual  features  are  embodied  in  a  patent 
for  a  space-telegraph  receiver  recently  issued  to 
Andrew  Plecher  of  Bristow,  Va.  The  invention  con- 
sists in  interposing  in  the  circuit  between  the  air 
terminal  and  the  earth  connection  a  capillary  elec- 
trometer, the  rise  and  fall  of  whose  mercury  column 
from  the  passage  of  the  Hertzian  waves  is  made  the 
means  of  announcing  the  call  and  also  of  interpreting 
the  message.  The  preferable  method  is  to  employ 
one  capillary  electrometer  to  receive  the  call  and 
another  of  specially  sensitive  design  to  receive  the 
message,  a  switch  being  so  combined  with  the  two 
as  to  throw  either  of  them  into  the  circuit  between 
the  air  terminal  and  the  earth.  The  accompanying 
illustration  is  a  partly  diagrammatic  and  partly  me- 
chanical view  of  the  invention. 

In   the    drawing    (H)    represents   an    elevated   air 
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RECEIVER. 

terminal  plate  of  suitable  size  for  receiving  the 
Hertzian  waves,  which  terminal  is  preferably  sus- 
pended by  a  captive  balloon,  by  which  greater  alti- 
tude for  the  air  terminal  may  be  secured.  The  air 
terminal  is  connected  by  wire  with  a  switch  (W), 
which,  when  placed  upon  the  point  (8),  leads  to  the 
call  device,  and  when  placed  on  the  point  (7)  leads 
to  the  message-receiving  instrument.  (C)  is  the 
capillary  electrometer  of  the  calling  signal,  and 
(C)  (C)  the  capillary  electrometer  of  the  message- 
receiving  instrument.  Both  electrometers  embody  the 
same  general  construction  and  the  same  principles 
and  mode  of  action.  They  each  consist  of  a  glass 
tube  or  tubes  whose  internal  channel  or  bore  is  a 
little  less  than  a  millimeter  in  diameter  and  in  which 
is  held  in  suspension  by  capillary  action  a  fine  col- 
umn of  mercury  which  does  not  extend  to  the  lower 
end  of  the  tube.  The  lower  end  of  the  tube  is  open 
and  is  immersed  in  a  solution  of  potassium  cyanide, 
to  which  is  preferably  added  about  one  per  cent  of 
silver  cyanide  and  10  per  cent,  of  potassium  hydrate. 
This  liquid  extends  up  to  and  meets  the  lower  end 
of  the  capillary  column  of  mercury.  The  solution 
is  contained  in  a  glass  bowl  (F),  in  the  bottom  of 
which  is  contained  a  little  mercury  for  the  purpose 
of  making  a  better  electrical  connection  with  a  circuit 
wire  (3),  which  enters  the  mercury  through  the 
glass  bowl  and  connects  with  the  wire  leading  to  the 
ground. 

From  the  switch  terminal  a  wire  leads  to  the 
capillary  electrometer  (C)  and  entering  its  wall  is  in 
constant  electrical  contact  with  the  upper  portion  of 
the  capillary  column  of  mercury,  and  when  the  switch 
is  on  point  (8)  it  will  be  seen  that  the  air  terminal 
is  connected  to  ground  through  wire  (2),  the  capil- 
lary column  of  mercury  in  the  potassium-cyanide 
solution,  the  mercury  in  the  bottom  of  the  bowl, 
and  wires  (3)  and  (4),  and  whenever  any  electrical 
impulse  passes  over  this  route  the  capillary  mer- 
cury column  will  in  obedience  to  the  action  of  a 
capillary  electrometer  instantly  rise  and  immediately 
fall  again  when  the  electric  impulse  ceases  or  wanes, 
the  capillary  column  acting  in  this  way  with  great 
sensitiveness  and  rapidity.  This  variation  in  the 
level  of  the  capillary  column  of  mercury  is  utilized 
for  receiving  the  call  and  interpreting  the  message. 

For  announcing  the  call  an  independent  local  bat- 


tery (A)  is  used  with  a  circuit  containing  a  bell, 
the  terminals  of  the  local  circuit  wires  (11)  and  (13) 
being  fused  in  the  side  walls  of  the  capillary  col- 
umn, one  below  and  the  other  above  the  level  of  the 
mercury  column,  so  that  when  the  mercury  column 
rises  it  will  close  electrical  connection  between  (11) 
and   (13)   and  ring  the  bell. 

The  message-receiving  instrument  consists  of  a 
number  of  capillary  electrometers  of  the  same  gen- 
eral construction  and  arrangement  as  shown  at  (C) 
and  immersed  in  the  solution  in  the  same  bowl. 
The  capillary  tubes  are,  however,  unified  at  the  top 
and  expanded  into  a  bowl  (R),  and  over  the  top 
of  the  bowl  there  is  an  air  chamber  (R'),  hermet- 
ically sealed  and  provided  with  two  ear  tubes 
(E).  In  the  bowl  and  in  metallic  contact  with  the 
capillary  mercury  columns  is  a  quantity  of  mer- 
cury, and  with  this  connects  electrically  the  external 
circuit  wire  leading  to  the  switchpoint   (7). 

After  a  call  has  been  received  the  switch  (W)  is 
placed  upon  the  point  (7),  and  the  circuit  from  the 
air  terminal  passes  through  the  capillary  electro- 
meters (C)  C),  and  so  delicate  is  the  response  of 
the  capillary  columns  of  mercury  under  the  varying 
influence  of  the  Hertzian  waves  that  the  mercury 
in  the  bowl  (R)  acting  upon  the  air  in  the  chamber 
(R')  translates  the  movement  of  the  mercury  into 
audible  sound  waves,  which  are  heard  through  the 
earpieces.  The  use  of  potassium  cyanide  in  the  bowl 
(F)  in  translating  the  movement  into  sound  is  par- 
ticularly recommended  in  preference  to  the  other 
reagents  named. 


Is  Anything    the    Matter    with    Piece 
Work?' 

By  Frank  Richards. 

1.  The  title  of  this  paper,  if  perhaps  slangy  in 
form  is  not  so  in  fact,  and  is,  I  think,  fairly  char- 
acteristic of  what  follows.  It  may  be  frankly  stated 
that  the  purpose  is  not  so  much  to  convey  informa- 
tion as  it  is  to  provoke  discussion  and  to  accumulate 
knowledge  upon  one  of  the  unsettled  fluestions  and 
one  of  the  most  important  which  can  engage  the 
attention  of  this  society.  It  is  also  one  Avhich  can 
most  affect  the  interests  of  its  members  and  of  those 
most  interested  with  them  in  the  safe  and  successful 
conduct  of  business.  A  perfunctory  "sitting  down" 
upon  the  paper  is  not  all  that  anyone  could  properly 
desire  and  cannot  possibly  close  the  case. 

2.  Attention  is  invited  to  the  accompanying  dia- 
gram, Avhich  is  easily  understood.  The  purpose  of  it 
is  to  show  the  actual  earnings  of  the  workman,  and, 
of  course,  also  the  labor-cost  to  the  employer,  for 
any  given  amount  of  work  done  under  either  day 
work  or  piece  work  at  different  rates,  the  Rowan 
premium  system  and  Mr.  Halsey's  premium  plan. 
The  amount  of  work  done  is  represented  by  the 
lengths  of  the  horizontal  lines  and  the  wages  paid 
are  represented  by  the  vertical  lines, 

3.  As  the  Rowan  system  is  not  in  use  in  this 
country,  all  may  not  understand  its  basis  of  com- 
putation. It  starts  with  a  fair  day's  work,  although 
that  may  not  be  the  terra  used  to  designate  it.  The 
unit  assumed  is  the  amount  or  quantity  of  work 
which  the  man  should  ordinarily  be  expected  to  do 
in  a  day  for  the  ordinary  day's  wage  without  any 
special  inducement.  The  premium  is  earned  only 
by  the  work  which  is  done  in  excess  of  the  regular 
day's  work,  and  the  premium  earned  is  according  to 
the  time  saved  in  doing  the  work.  If  double  the 
work  is  done  in  the  given  time,  then  o,ne-half  the 
time  is  saved,  and  the  man  is  paid  one-half  in  addi- 
tion to  his  regular  wages.  If  the  man  does  1% 
times  his  day's  work  then  one-third  of  the  time  is 
saved  and  he  is  paid  one-third  more  than  his  day's 
wages,  and  so  on.  The  basis  of  computation  is 
thus  fi.xed  and  cannot  be  juggled  with,  but  the  in- 
ducement constantly  decreases  with  the  amount  of 
work  done,  so  that  whatever  a  man  may  do  ,he  can 
never  by  any  possibility  double  his  earnings.  Mr. 
Halsey's  premium  plan,  of  course,  requires  no  ex- 
planation here,  and  it  will  be  designated  hereafter 
as  the  premium  plan. 

4.  Referring  to  the  diagram,  it  will  be  seen  that 
both  day  work  and  piece  work,  whatever  the  rate  of 
the  latter,  are  represented  throughout  by  straight 
lines.  A  discouragement  curve  represents  the  Rowan 
premium  system  and  Mr.  Halsey's  premium  plan  has 
a  bend  sinister.  It  was  impossible  to  include  Mr. 
Gantt's  bonus  system  in  the  diagram,  because  a  part 
of  it,  the  part  where  you  do  not  quite  earn  the 
bonus,  must  be  represented  by  an  invisible  line. 

5.  It  cannot  fail  to  strike  the  observer  at  once 
that  in  the  premium  plan  the  w^ork  which  is  done 
in  the  earning  of  the  premium  is  straight,  absolute 
piece  work.  The  name  cannot  disguise  it.  The  line 
in  the  diagram  for  the  premium  plan  at  one-half 
rate  is  exactly  parallel  to  the  half-rate  piece-work 
line,  the  wages  earned  rise  equally  in  each  with 
equal  increments  of  work  done.  So  the  three-eighths 
premium  rate  is  parallel  to  the  three-eighths  piece- 
work rate,  and  so  on.  If  in  making  the  premium- 
plan  bargain,  the  proposition  were  made  to  the  man 
to  first  do  his  allotted  quota  and  be  credited  with 
his  day's  wages,  and  that  then  he  should  go  to 
work  by  the  piece  for  the  remainder  of  the  day  at 

I.  A  paper  presented  on  December  2,  1903,  at  the  New  York 
meetiiiK  ot  the  American  Society  of  Mechanical  Engineers. 
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one-halt   the  day  rate,   that   would  be   the  premium 
plan  in  every  particular. 

6.  The  partial  piece-work  character  of  the  premium 
plan  being  undeniable,  a  paper  whose  topic  is  piece 
work  must  claim  the  right  to  handle  it  freely  and 
without  apology.  The  premium  plan  was  invented 
by  its  originator  19  years  ago:  it  was  put  in  opera- 
tion in  the  shop  at  Sherbrooke.  Canada,  13  years  ago, 
and  was  first  brought  to  the  notice  of  this  society 
in  a  paper  12  years  ago.  The  plan,  I  know,  has 
been  proposed  and  advocated  in  all  honesty  of  pur- 
pose :  it  has  been  pushed  with  earnestness  and  per- 
sistency. As  a  result  the  premium  plan  is  in  opera- 
lion  in  a  few  machine  shops  and  nowhere  else.  I 
venture  the  personal  opinion,  based  on  the  fullest 
available  information,  that  perhaps  two  per  cent,  of 
the  machine  work  in  the  United  States  is  done  under 
the  premium  plan,  while  10  times  as  much  is  done 
by  undisguised  piece  work  and  much  more  than  half 
is  still  done  by  the  day. 

7.  It  is  not  all  apparent  that  there  are  any  peculiar 
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conditions  in  the  machine  shop  which  demand  any 
different  plans  of  wage  adjustment  than  are  preva- 
lent in  the  other  trades.  While  a  knowledge  of 
the  premium  plan  is  now  widespread,  the  plan  has 
not  made  itself  appear  so  good  a  thing  that  any  of 
the  other  trades  have  taken  it  up.  It  would  not 
work  with  the  shoemakers  of  Lynn,  the  hatters  of 
Danbury,  the  glovemakers  of  Gloversville,  or  the 
stitchers  and  starchers  in  the  collar  shops  of  Troy. 
lor  they  all  work  by  the  piece,  as  do  most  of  the 
manufacturing  trades,  and  the  ultimate  possibilities 
cA  economical  production  are  thereby  secured  as 
completely  as  they  can  ever  be  claimed  to  be  under 
the   premium  plan. 

8.  We  might  by  an  effort  imagine  the  effect  of 
proposing  the  premium  plan  to  one  of  the  trades 
outside  the  machine  shop.  Let  it  be  tried  on  a  lot 
of  bricklayers.  Say.  that  it  is  first  agreed  that  the 
da}''s  wages  are  earned  when  500  bricks  are  laid, 
and  that  the  premium  plan  begins  right  there.  The 
bald  proposition  is,  first,  that  if  5C0  bricks  are  laid 
5C0  bricks  will  be  paid  for.  This  is  so  far  meant 
to  be  an  honest  bargain  on  both  sides.  If  you  don't 
lay  another  brick  above  the  500  we  will  have  no 
cause  of  complaint.  Well,  now,  having  agreed  to 
pay  for  the  laying  of  the*5CO  bricks,  when  the  500 
bricks  are  laid  go  on  and  lay  as  many  more 
as  you  can.  If  you  lay  750  bricks  we  will  pay  you 
lor  laying  625  bricks;  if  you  lay  1,000  bricks,  we 
will  pay  you  for  laying  750  bricks,  and  so  on.  It 
will  be  veo'  plain  that  under  this  arrangement  the 
workmen  are  clearly  the  gainers,  for  if  you  lay 
more  bricks  you  get  some  more  money,  and  every 
additional  cent  you  get  is,  of  course,  clear  gain  to 
you.  The  absurdity  of  this  thing  when  dealing  with 
bricklayers,  is  sufficiently  evident;  are  machinists  so 
vastly  different    from   bricklayers? 

9.  They  must  be  different,  or  else  there  are  some 
things  about  the  premium  plan  upon  which  I  need 
information,  and  I  take  this  way  to  get  it.  One 
of  the  inherent  and  inseparable  conditions  of  the 
scheme  would  seem  to  be  the  voluntary  acceptance 
of  it  by  the  individual  workman.  It  depends  en- 
tirely upon  himself  how  much  the  man  shall  do 
after  the  allotted  amount  for  the  day's  work  is  done. 
He  may  do  much  or  he  may  do  little,  and  th.'^refore 
if  he  so  chooses  he  may  do  none  at  all,  but  just 
be  content  to  work  along  at  '.lis  usual  rate  and  just 
earn  his  day's  wages.  The  premium  plan,  as  I  un- 
derstand it,  is  ostensibly  entirely  a  coaxing  and  not 
at  all  a  driving  plan ;  and  yet  it  is  a  matter  of  com- 
mon knowledge  that  in  the  state  of  New  York 
alone  there  have  been  two  determined  strikes  against 
the  premium  plan  in  the  last  year.  This  seems  odd. 
If  you  don't  choose  to  do  what  you  are  formally 
and  distinctly  allowed  to  choose  whether  you  will 
do  or  not.  what  possibility  for  a  strike  can  there 
be  in  that?  Can  it  be  that  premium-plan  enthusiasts 
sometimes  venture  to  put  on  to  the  plan  some  fea- 
tures which  do  not  belong  to  it?  I  cannot  imagine 
any  other  way  in  which  a  strike  could  be  possible. 

ID.  If  they  can  tag  things  on  and  objectionably 
lodify  the  premium  plan  they  can  also  knock  things 
'IT.  'The  one  essential  safeguard  of  the  premium 
plan  continually  insisted  upon  is  that  there  shall 
be  no  cutting  of  rates  when  once  established.  This 
must  inevitably  involve  injustice,  because  prices,  both 


of  labor  and  of  finished  products,  change  continually, 
and  there  must  be,  if  justice  is  to  prevail,  some- 
times a  cutting  of  rates  and  sometimes  an  advance 
of  rates.  So  far  as  it  is  possible  to  fix  honest  prices, 
and  to  maintain  them  there  as  long  as  it  is  just 
to  both  sides  to  do  so,  it  can  be  done  as  well  with 
straight  piece  work  as  with  any  premium  plan,  and 
is  so  done.  For  instance,  I  have  knowledge  of  an 
establishment  in  the  machine  line,  whose  identity 
I  must  not  disclose,  where  1,500  men  are  employed 
and  where  piece  work  pervails  in  all  departments, 
so  that  90  per  cent,  of  the  productive  work  of  the 
entire  establishment  is  done  by  piece  work,  and  it 
may  be  said  of  that  establishment  that  there  is  no 
cutting  of  rates  there,  just  as  truly  as  I  suppose 
it  is  ever  said  of  works  where  the  premium  plan 
is  in  use.  All  prices  when  made  run  for  a  year. 
They  are  not  arbitrarily  imposed  by  the  employer 
or  his  representatives,  but  are  the  outcome  of  fair 
and  free  and  friendly  conference,  and  when  changes 
of  price  are  imperative  they  are  adjusted  again  in 
the  same  way.  The  works  are  prosperous  continu- 
ally, and  the  relation  of  employers  and  employes  are 
less  strained  than  they  were  under  other  arrange- 
ments. 

II.  It  must  be  evident  that,  none  of  these  pre- 
miums or  bonus,  or  other  curved  or  bent,  or  de- 
fective-line schemes,  whatever  they  may  claim  in 
the  way  of  quickening  the  pace  of  the  worker  and 
increasing  the  output,  can  be  the  most  effective,  for 
the  reason  that  they  offer  a  reduced  incentive  at 
the  precise  time  when  the  need  of  incentive  is  most 
urgent.  It  is  the  last  piece  done  which  comes  the 
hardest,  and  it  is  absurd  to  offer  the  man  half-price 
or  less  for  doing  it.  With  either  of  the  premium 
plans  doing  its  best  in  the  way  of  increased  output 
and  reduced  labor-cost  per  unit,  and  with  piece- 
work prices  adjusted  to  precisely  the  same  price 
per  piece,  the  inducement  to  the  worker  to  increase 
his  output  still  further  must  be  greater  under  the 
piece-work  than  under  the  premium  plan.     The  guar- 


be  said  of  the  electric-railway  companies.  While 
some  of  them  have  materialized  and  will  become  good 
properties,  others  have  not  gotten  beyond  the  incor- 
poration stage  and  never  will.  On  the  whole,  how- 
ever, railroad  building  in  Ohio  the  last  year  has  made 
good  progress. 


A  New  Type  of  Safety  Fuse. 

An  ingenious  modification  of  the  expulsion-type 
fuse  is  shown  in  an  accompanying  picture.  The  fuse 
proper  is  contained  in  a  hollow  insulating  tube  of 
fiber  in  the  middle  of  the  insulating  handle,  shown 
in  Fig.  I.  The  fuse,  made  of  an  alloy  of  metal,  is 
short  and  is  connected  by  copper  wires  to  the  base 
of  the  knife  contacts  on  each  end  of  the  handle  and 
fastened  there  by  a  screw. 

The  blades  at  the  ends  are  made  to  slide  into  con- 
tacts similar  to  the  ordinary  knife-switch  contact 
which  in  turn  are  mounted  on  binding  posts  extend- 
ing through  the  switch  mounting  and  forming  termi- 
nals on  the  other  side  for  the  attachment  of  the  leads. 
Lignum  vitEe  is  used  to  insulate  the  contacts  and 
binding  posts,  and  there  are  no  exposed  parts  to 
come  in  contact  with  the  hands. 

The  safety  feature  of  the  fuse  lies  in  the  fact  that 
it  is  impossible  for  the  attendant  in  re-fusing  or 
making  an  examination,  to  pull  both  of  the  blades 
from  the  contacts  at  the  same  time,  before  the  cur- 
rent is  turned  off,  and  thus  receive  a  burn  from  the 
resulting  arc.  Only  one  end  will  open  at  first,  as 
seen  in  Fig.  I,  the  other  blade  being  provided  with 
a  deep  V-shaped  cut  in  the  end  which  fits  astride  a 
screws  passed   transversely  through   the  contact  post. 
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Fig.  I.    Removing  Fuse  from  Contacts. 


Fig,  2.    Flash  Produced  when  6600-volt  Circuit  was  Opened. 


A  NEW  TYPE  OF  SAFETY  FUSE. 


antee  that  prices  shall  not  be  cut  is  precisely  as 
applicable  to  piece  work  as  to  the  premium  plan. 
The  latter  has  absolutely  no  monopoly  of  honesty, 
no  assurance  of  price  maintenance  any  more  than 
the  other.  With  equal  temptation  to  cut,  and  with 
the  same  human  nature  in  the  boss,  the  chances  of 
cutting   will    average   precisely   equal. 

12.  With  no  one  having  the  slightest  interest  in 
pushing  or  advertising  piece  work,  it  is  advancing 
on  its  merits  as  the  most  honest  way  of  paying  for 
repetitive  work  in  the  machine  trade  as  in  all  others. 
It  is  worth  while  to  note  its  popularity  and  prog- 
ress, especially  in  the  extensive  line  of  railroad  work. 
The  testimony  at  the  meetings  of  the  various  rail- 
road organizations  is  very  pronounced  in  this  di- 
rection. At  the  meeting  this  summer  of  the  Railroad 
Master  Blacksmiths  one  man  stated  that  absolutely 
every  job  in  his  shop  was  done  by  the  piece.  When 
the  price  could  not  be  placed  on  the  work  to  be 
done  it  was  placed  on  the  "heat."  Perhaps  it  rnay 
not  always  be  possible  to  do  this  in  the  machine 
shop,  but  whenever  the  opportunity  arises  to  con- 
sider the  mode  of  payment  it  should  always  be  in 
order  to  ask;  What's  the  matter  with  piece  work? 


forming  a  sort  of  hinge.  Therefore,  if  the  attendant 
were  to  attempt  to  pull  the  fuse  when  the  current 
i's  on,  the  device  would  simply  act  as  a  circuit-breaker 
and  the  flash  be  drawn  out  from  one  end,  as  shown 
in   Fig.  2,  with  no  injury  to  the  hand. 

The  picture  of  the  flash  was  taken  when  the  cir- 
cuit was  opened  on  a  very  high  inductive  load  with 
a  low-power  factor.  The  pressure  was  6,600  volts 
and  the  current  seven  amperes.  At  present  these 
fuses  will  only  be  made  in  seven-ampere  sizes  by 
the  Western  Electric  Company,  which  is  the  manu- 
facturer. The  length  between  knife  contacts  is  14% 
inches  and  the  diameter  of  the  inside  of  the  fiber 
tube  is  three-sixteenths  of  an  inch.  The  fancy- 
turned  handle  will  only  be  used  on  the  fronts  of 
switchboards.  When  the  fuse  is  used  in  the  back 
it  will  be  made  with  a  plain  cylindrical  handle. 


Electrical  Companies  in  Ohio. 

The  annual  report  of  the  secretary  of  state  of 
Ohio  shows  that  during  the  year  ended  November 
15th  56  street  and  electric-railway  companies  with 
a  capitalization  of  $12,610,000  were  incorporated.  In 
the  same  time  24  electric-light  and  power  companies, 
capitalized  at  $986,000,  were  formed.  The  total  capi- 
talization of  manufacturing  concerns  incorporated 
during  this  period  is  $34,722,950.  In  all  65  telephone 
and  telegraph  companies  were  incorporated.  Many 
of  these  were  small  companies,  but  mo.st  of  them  have 
been  built  and  put  in  operation.     Not  as  much  can 


Electromedical  Ethics  In  Indiana. 

An  interesting  case  is  about  to  come  to  trial  in  the 
Wayne  County  (Ind.)  Circuit  Court  to  determine 
whether  a  defendant  is  guilty  of  violating  the  Indiana 
statute  by  reason  of  the  alleged  practice  of  medicine 
without  a  license.  The  man  in  question  deals  in 
"electrical  appliances"  for  the  cure  of  diseases  and 
asserts  that  he  does  not  in  any  way  practice  medicine, 
never  giving  a  prescription.  The  members  of  the 
medical  fraternity  are  interested  in  the  case,  as  they 
wish  to  make  a  test  of  the  new  law  in  reference  to 
the  requirements  for  the  practice  of  medicine.  The 
defendant  in  the  pending  suit  has  been  a  resident  of  _ 
Riclmiond  for  many  years  and  has  been  engaged 
nearly  all  the  time  in  his  present  business  of  applying 
electricity  to  the  human  body. 
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The  Edison  Accumulator  for  Auto- 
mobiles.' 

By   W.   Hibbekt. 

The  problem  of  making  an  accumulator  with  an 
alkaline  electrolyte  has  been  before  the  world  for 
many  years,  and  has  been  attacked  by  a  fairly  numer- 
ous body  of  workers.  It  is  known  that  Mr.  Edison 
is  one  of  this  number,  .-^nd  various  public  statements 
have  appeared  as  to  the  results  of  his  labor.  Most 
of  these  can  be  neglected  as  void  of  authority,  but 
the  account  published  by  Dr.  Kennelly  before  the 
American  Institute  of  Electrical  Engineers  was  evi- 
dently based  on  carefully  executed  work.  From  this 
paper  we  learned  the  general  nature  of  the  cell,  to- 
gether with  certain  useful  numerical  data.  Fourteen 
watt-hours  were  obtained  from  one  pound  weight 
of  the  cell,  the  average  electromotive  force  being 
about  1.25  volts. 

It  is  not  necessary  to  repeat  here  the  other  data 
from  Dr.  Kennelly's  paper,  as  they  will  be  brought 
up  to  date  by  the  facts  to  be  quoted  from  my  own 
tests.  It  is  sufficient  to  say  that  very  little  was  done 
during  the  next  year.  The  matter  seemed  to  fall  into 
the  background,  and  public  opinion  settled  down  to 
a  vague  belief  that  the  cell  had  not  yet  reached  the 
commercial  stage.  Indeed  I  have  heard  doubts  ex- 
pressed as  to  the  very  existence  of  the  cell.  To  some 
extent,  I  shared  this  skepticism,  not  because  I 
doubted  the  existence  of  the  accumulator,  but  because 
of  its  constitution.  I  doubted  (and  expressed  my 
doubts  in  print)  whether  the  plates  would  be  alto- 
gether free  from  local  action,  and  whether  a  very 
small  amount  of  this  weakness  would  not  be  suffi- 
cient to  destroy  the  plate.  These  fears  were  based 
on  the  data  afforded  by  Dr.  Kennelly's  paper,  more 
especially  the  thinness  of  the  plates,  and  also  the 
probable  results  of  mixing  graphite  with  the  active 
material. 

Such  anticipations  were,  I  suppose,  quite  legitimate 
as  anticipations,  but  they  have  not  been  justified  by 
the  results  of  actual  trial.  It  is  one  of  the  striking 
features  of  the  cell,  that  it  recommends  itself  by  work 
more  than  can  be  done  by  any  verbal  account. 

In  the  early  part  of  this  year  I  obtained  three  of 
Mr.  Edison's  cells  of  small  size,  and  in  early  June 
was  provided  with  a  standard  automobile  cell. 
Finally,  during  part  of  my  summer  vacation,  I  was 
able  to  run  about  500  miles  on  an  automobile  driven 
by  38  Edison  cells.  The  general  results  of  the  work 
done  on  all  these  will  be  described  in  this  paper.  I 
shall  confine  myself  to  a  somewhat  simple  statement 
of  the  facts  verified  by  myself,  feeling  sure  that  these 
will  be  most  acceptable  to  the  members  of  the  Insti- 
tute. But  it  may  be  worth  while  mentioning  that 
well-known  men  at  Milan,  Paris,  etc.,  have  obtained 
laboratory  results  which  agree  in  all  the  main  par- 
ticulars with  my  own.  They  have  not  as  yet  had 
the  opportunity  of  testing  on  the  road.  A  brief  de- 
scription of  the   cell   will  be  advantageous. 

Standard  Automobile  Cell. — This  contains  14  posi- 
tive and  14  negative  plates.  Each  plate  is  made  of 
sheet  steel,  nickel-plated,  punched  with  18  holes  of 
rectangular  shape.  In  each  of  these  holes  is  inserted 
a  flat  pouch  or  pocket  containing  the  compressed  ac- 
tive material.  The  walls  of  these  pockets  are  per- 
forated by  exceedingly  fine  slots  or  holes,  through 
which  the  liquid  can  penetrate.  Thus  the  current 
can  easily  pass  to  and  from  the  active  material  con- 
tained in  the  pockets. 

Active  Materials. — Both  positive  and  negative  plates 
are  alike,  except  in  respect  of  the  active  material. 
The  pockets  on  the  positive  plate  contain  nickel  per- 
oxide; those  on  the  negative  plate  contain  finely  di- 
vided 'iron.  Each  of  these  active  materials  is,  I 
■  understand,  mixed  with  flake  graphite. 

Electrolyte. — The  liquid  is  a  20  per  cent,  solution 
of  potash. 

Arrangement. — The  plates  are  fixed  very  near  each 
other.  "Yet  there  does  not  seem  to  be  any  danger 
of  short-circuits.  The  plates  are  thin,  it  is  true,  but 
being  made  of  steel,  they  are  thick  enough  to  give 
rigidity.  As  a  further  precaution,  vulcanized-rubber 
separators  are  put  between  the  plates,  making  the 
whole  a  compact  mass,  whose  stability  is  calculated 
to  resist  all  the  ordinary  mechanical  shocks  it  is  likely 
to  undergo. 

External  Arrangements. — The  cell  is  sealed  in  its 
steel  case,  the  top  being  fixed  on  by  a  special  solder, 
not  acted  on  by  the  potash.  Two  stout  connecting 
pins  (from  the  positive  and  negative  plates,  respect- 
ively) come  through  liquid-tight  bushes' of  vulcanized 
rubber.  These  pins  are  made  slightly  conical,  as  are 
also  the  connectors  which  fit  on  them,  and  the  me- 
chanical finish  and  easy  grip  of  this  terminal  add  to 
the  value  of  the  battery.  'The  connector  is  further 
secured  by  a  screw-nut  and  fastening  pin.  The  con- 
nector has  a  much  higher  conductivity  than  those  of 
the  ordinary  type  of  accumulators. 

On  the  top  of  the  case  there  are  also:  (a)  A  spring 
stopper  with  rubber  flange,  covering  the  hole  by 
which  the  electrolyte  is  introduced,  or  distilled  water 
added  from  time  to  time,  (b)  A  vent  hole  guarded 
b"  a  gravity  valve.  This  provides  for  the  escape  of . 
the  gas  evolved  during  charge.  The  hole  and  valve 
are  covered  by  a  gauze  nipple  which  prevents  escape 
of  spray  while  allowing  gas  to  pass.  It  also  prevents 
any  flame  finding  access  to  the  interior  of  the  cell 
through  the  stream  of  evolved  gas^-. 

The  complete  cell  stands  13  inch^high  (over  all) 
and    measures    5.1    by    3.5    inches    horizontally.      It 

I.  A  paper  read  before  tho  Inslihition  of  Electrical  Eni;ineers 
in  London,  November  26,  nioi.  Reference  10  the  delivery  of  this 
paper  will  be  found  in  tho  London  letter  on  pat;e  472  of  this 
issue. 
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weighs  17.8  pounds.  A  large  part  of  the  external 
sleel  case  is  corrugated  to  increase  its  rigidity. 

An  immediate  consequence  of  examining  these  fea- 
tures of  the  cell  is  to  impress  the  observer  with  their 
admirable  fitness — perfection  is  hardly  too  strong  a 
word.  That  which  is  so  lacking  in  ordinary  accumu- 
lators— mechanical  strength  or  design — is  here  in  ob- 
vious and  large  measure.  The  general  mechanical 
structure  of  the  cell  is  well  calculated  to  remove  or 
to  diminish  any  antecedent  adverse  opinion. 

Electrical  Data. — The  electromotive  force  is  1.33, 
though  as  there  is  a  very  persistent  gaseous  polariza- 
tion effect,  the  figure  cannot  be  regarded  as  quite 
rigid.  For  a  long  time  after  charging  it  is  much 
higher.  The  internal  resistance  is  0.0013  ohm.  The 
output  at  60  amperes  is  210  watt-hours  =  11.8  watt- 
hours  per  pound. 

Fig.  I  shows  the  arrangements  used  for  charging 
and  discharging.  (E)  is  the  cell  under  test;  (t)  (t) 
(t)  are  pieces  of  trolley  wire  used  for  connections; 
(Ml)  (M:^)  (M'j)  are  mercury  cups  standing  in  a 
large  tank  full  of  oil:  (R)  is  a  standard  resistance  = 
0.01009  ohm,  verified  by  the  Board  of  Trade:  (V) 
and  (A)  are  voltmeter  and  ammeter,  both  recalibrated 
for  these  experiments.     Large  lead  accumulators  were 


FIG.    I.       EDISON    ACCUMULATOR. — ARRANGEMENTS    FOR 
CHARGING    AND    DISCHARGING. 

used  for  charging  (E).  For  the  purpose  of  charg- 
ing constantan  resistances  of  varying  value  and  diam- 
eter wi;re  used  to  bridge  (M',)  (M;).  For  discharg- 
ing it  was  necessary  to  bridge  (M=)  (M3)  as  well. 
The  control  of  either  strong  or  weak  currents  was 
quite  easy  and  rapid  by  putting  constantan  wires  in 
parallel  across  the  mercury  cups.  In  very  few  of  the 
experiments  did  the  current  vary  as  much  as  one  per 
cent.  The  average  variation  was  probably  about  0.3 
or  0.4  per  cent. 

The  curves  in  Fig.  2  tell  their  own  story.  A  strik- 
ing feature  of  the  curves  is  the  relatively  high  value 
of  the  capacity  at  the  higher  discharge  rates.  The 
difference  in  ampere-hours  at  30  and  60  amperes  is 
almost  negligible.  Even  at  120  amperes  the  capacity 
is  93  per  cent,  of  the  maximum,  and  at  2C0  amperes 
is  still  as  high  as  82  per  cent.  'These  results  at  once 
indicate  a  valuable  feature  of  the  cell  for  many  of  the 
emergencies  of  engineering.  That  the  quantity  ob- 
tainable at  the  high  rates  should  be  such  a  large 
proportion  of  that  possible  at  low  rates  is  both  sur- 
prising and  agreeable. 

Output. — In  relation  to  the  weight  of  the  cell  the 
work  done  is  higher  than  usual.  Taking  the  output 
at  210  watt-hours,'  and  the  weight  at  17.8  pounds, 
the  specific  output  amounts  to  II. 8  watt-hours  per 
pound  of  cell.  This  must  be  regarded  as  a  high  fig- 
ure.    It   is  true  that  nearly  equal  figures  have  been 
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some  nine  ampere-hours  more  than  were  obtained 
at  a  temperature  of  33  degrees.  This  is  an  increase 
of  5-5  per  cent,  in  capacity  for  a  rise  of  21  degrees, 
or  an  increase  of  0.26  per  cent,  per  one  degree  rise. 

Other  experiments,  not  specially  designed  to  test 
the  point,  indicated  a  detectable  but  small  increase. 
The  effect  is,  however,  very  much  less  than  with  the 
lead  cell.  'With  them,  it  may  be  two  or  three  per 
cent,  per  degree  Centigrade.  'With  the  Edison  cell,  a 
few  degrees  difference  in  temperature  would  produce 
hardly  any  change  in  the  quantity  output. 

This  difference  in  the  effect  of  temperature  doubt- 
less arises  from  the  difference  in  the  nature  of  the 
actions  going  on  in  the  respective  electrolytes.  The 
continued  working  of  the  lead  cell  demands  a  con- 
tinued supply  of  the  acid  at  the  internal  working 
faces  of  the  porous  materials  on  the  plates,  and  a 
rise  of  temperature  helps  to  pi-ovide  this  by  increas- 
ing the  rate  of  diffusion  of  acid  from  the  outside. 
In  the  Edison  cell  there  appears  to  be  practically  no 
need  for  diffusion  or  circulation  of  the  liquid.  It  is 
not  an  active  material  in  the  ordinary  sense;  it  acts 
only  as  a  conductor.  Hence  a  higher  temperature 
cannot  change  the  action  except  by  diminishing  the 
internal  resistance  of  the  cell.  Even  here,  the  action 
must  be  differential.  For  the  liquid  will  diminish 
in  resistance  as  the  temperature  goes  up,  while  that 
of  the  plates  themselves  will  increase.  'The  first  of 
these,  however,  being  the  greater,  will  determine  the 
resultant  change,  with  a  consequent  increase  in  chem- 
ical action  before  the  pressure  falls  to  a  limiting 
value.  For  example,  in  the  experiment  described, 
vvhich  led  to  a  final  temperature  of  54°  C,  the  re- 
sistance of  the  electrolyte  would  be  about  30  or  40 
per  cent,  less  than  in  the  corresponding  experiment 
at  33  degrees. 

It  is  also  of  interest  to  note  that  these  experiments 
at  higher  temperatures  were  the  earliest.  The  other 
experiments  described  in  this  paper  were  all  done 
subsequently,  and  therefore  show  that  no  injury  had 
resulted  from  the  heating  due  to  higher  external  tem- 
perature and  also  to  the  excessive  currents  passing 
through  the  cell. 

Internal  Resistance. 

It   is   not  easy  to   determine  this   except  at  times 
when  the  pressure  curve  is  tolerably  flat.     Attempts 
were   made,   however,    to   get  an   approximation   by 
opening  the  circuit  for  a  moment  or  two  and  noting 
the  rise  in  volts  at  the  terminals.     The  value — 
E  — V 
C 
comes   out   as  a   tolerably   constant   figure   from  the 
various  curves  in  Fig.  2.     It   rises  from  0.0013  ohm 
with   the   lower   current,    to  0.C016  with   the   higher. 
The  value  does  not  vary  appreciably  over  the  greater 
part  of  the   discharge.     But   toward  the  end,   where 
the    pressure   begins    to    fall    quickly,    the    resistance 
rises  at  a  fairly  rapid  rate.     At  the  end  it  may  ap- 
proach 0.<xi4  or  0.005  ohm. 

Short-circuit. 
With  the  object  of  testing  the  power  of  recovery, 
one  of  the  small  cells  was  partially  discharged,  and 
then    short-circuited   for   48  hours.     After  a   subse- 
quent long  charge  it  gave  the  discharge  curve   (B), 
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EDISON    ACCUMULATOR. — CHARGE   AND    DISCHARGE    CURVES. 


obtained  with  other  cells,  but  confessedly  at  con- 
siderable risk.  The  weight  of  lead  cells  is  reduced 
by  making  the  supports  very  thin,  but  this  shortens 
life.  Output  can  be  increased  by  using  stronger  acid, 
but  this  leads  to  rapid  loss  of  charge  if  the  cell  stands 
idle.  These  serious  risks  do  not  accompany  the 
method  of  getting  high  specific  output  in  the  case  of 
the  Edison  cell.  It  is,  as  we  shall  see,  able  to  retain 
a  large  proportion  of  its  charge  for  a  long  time,  and 
its  relation  to  "life,"  although  not  yet  fully  verified 
by  my  work,  is  one  of  very  considerable  security,  as 
far  as  can  be  judged  by  the  results  already  obtaned. 
In  relation  to  volume,  the  specific  output  is  88  watt- 
hours  per  cubic  foot. 

Influence  of  Temperature  on  Output. — In  the  case 
of  lead  cells,  this  is  very  marked.  With  the  Edison 
cell,  no  definite  series'  of  experiments  has  been  made, 
but  accidental  circumstances  afford  evidence  of  some 
interest.  Some  discharges  were  taken  on  two  of  the 
few  very  hot  days  of  last  summer.  The  high  tem- 
perature of  the  air,  added  to  the  heating  effect  of 
the  currents  caused  the  temperature  of  the  cell  to 
rise  very  high.  With  a  current  of  150  amperes,  it 
reached  54°  C.    The  output  rose  to  163  ampere-hours, 

I.  This  is  at  60  amperes.  At  30  amperes  the  output  is  some- 
what higher. 


Fig.  3.  Compared  with  the  normal-discharge  curve 
(A),  (B)  indicates  a  deficiency.  It  is  evident  that 
the  cell  has  not  yet  recovered.  On  charging  again, 
however,  and  taking  a  second  discharge  (curve  C), 
the  deficit  hardly  appears ;  the  cell  has  practically 
recovered  from  the  harsh  treatment  to  which  it  had 
been  subjected. 

High  Rate  of  Charging. 

The  foregoing  experiments  prove  conclusively  that 
the  Edison  cell  can  maintain  a  high  rate  of  discharge. 
The  interest  of  this  question  hangs  on  its  maximum 
charging  rate,  and  this  I  have  not  been  able  to  reach. 
The  following  curves  (Fig.  4)  show  the  course  of 
an  experiment  made  to  test  this  point.  The  cell  was 
first  carefully  discharged  at  30  amperes  down  to  0.75 
volt.  It  was  then  charged  for  one  hour,  177  ampere- 
hours  being  put  in.  The  current  was  not  quite 
steady,  varying  from  iSo  to  176  amperes  over  most  of 
the  time.  Near  the  close  of  the  hour  it  fell  to  166 
amperes.  The  subsequent  discharge  shows  that  124 
ampere-hours  were  (delivered,  which  equals  70  per 
cent,   of  the  charge. 

Further  experiments  on  this  point  appear  in  the 
later  section  dealing  with  the  motor-car  work,  prov- 
ing that  the  cell  can  be  charged  at  over  200  amperes. 


December  19,  1903 


WESTERN    ELECTRICIAN 


463 


Fl^IBILTTY  OF  THE  CeLL. 

The  new  cell  will  probably  be  called  upon  to  stand 
very  rapid  and  large  fluctuations  in  the  value  of 
the" current.  The  curve  (Fig.  5)  shows  that  it  be- 
haves like  an  elastic  structure,  its  pressure  rising 
and  falling  with  varying  demand,  but  responding  at 
such  a  rapid  rate  that  the  lines  of  changing  pressure 
appear  vertical  on  the  diagi'am.  The  change  to  and 
from  230  ampei^es  will  appear  more  trying  if  the 
weight  of  the  cell  he  kept  in  view. 

Continued  Disch.\rge  at  Ijjwer  Volt.\ce 

In  most  of  the  experiments  so  far  described,  the 
discharge  was  stopped  when  the  terminal  voltage  fell 
to  0.75.  At  this  point,  as  all  the  curves  show,  the 
pressure  is  falling  rapidly,  and  would  lead  to  the 
assumption   that   it    must   speedily   reach   zero.     But 
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FIG.   3.       EDISON    ACCUMULATOR. 

this  is  not  the  case.  At  a  still  lower  pressure  the 
rate  of  fall  suddenly  alters,  and  the  curve  becomes 
flat  again.  Presumably,  this  is  due  to  a  secondary 
■chemical  action  arising  when  the  active  materials 
have  been  more  or  less  changed  by  the  ordinary  dis- 
charge. The  curves  given  below  ( Fig.  6)  indicate 
the  extent  and  variation  of  this  prolonged  discharge. 
They  were  given  by  one  of  the  small  cells  containing 
four  pockets,  two  positive  and  two  negative.  The 
currents  are  small,  but  the  indications  are  typical 
of  the  behavior  of  larger  cells. 

Effect  of  Rest. 

There  are  many  experiments  in  my  notebook  which 
show  that  the  cell  does  not  suffer  when  allowed  to 
stand  discharged  for  fair  lengths  of  time.  A  very 
good  illustration  will  be  given  when  dealing  with 
the  motor-car  trials.  A  parallel  question  arises  as 
to  how  far  the  cell  can  retain  its  charge  when  al- 
lowed to  stand   idle. 

Various  trials  have  been  made,  two  of  which  may 
be  mentioned.  A  cell  was  charged  fully  and  allowed 
to  stand  48  hours  before  discharge  began.  It  then 
yielded  155  ampere-hours  =  gi  per  cent,  of  the  full 
discharge. 

Part  of  this  deficiency  is  undoubtedly  due  to  the 
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fact  that  a  discharge  commencing  immediately  is  en- 
riched by  the  gases  contained  in  the  pockets  along 
with  the  active  material.  The  experiment  just  al- 
luded to  was  therefore  regarded  as  giving  an  idea 
of  the  immediate  value  of  this  gas  effect,  along  with 
the  48  hours'  action  due  to  a  short  rest,  such  as  the 
experiment  was  intended  to  detect.  To  get  a  better 
estimate  of  the  effect  of  rest  on  the  active  materials, 
the  cell  was  now  charged  up  again  and  allowed  to 
rest  for  26  days.  The  discharge  which  followed  gave 
124  ampere-hours. 

Compared  with  the  full  discharge,  170  ampere- 
hours,  this  is  equal  to  73  per  cent.  But  compared 
with  the  discharge  taken  after  two  days'  rest,  we 
have  an  efficiency  of  80  per  cent,  after  24  days'  rest. 
That  is  to  say,  the  active  material  lost  only  20  per 
cent,   of   its   charge   in   24   days. 

The  reference  here  made  to  the  effect  of  rest  on 
a  charged  cell  makes  this  a  convenient  place  to  say 
how  persistent  is  the  effect  of  the  electrolytic  gases 
on  the  electromotive  force.  When  charging  is  com- 
plete the  electromotive  force  is  about  1.6  volts,  and 
if  the  cell  be  left  on  open  circuit  the  value  falls  very 
slowly  to  about  1.35.  It  may  be  interesting  to  give 
a  curve  showing  the  time  change  in  the  electromotive 
force  when  the  charged  cell   is  allowed  to  stand. 

ErFiaENCY. 

Efficiency  is  not  very  much  considered  in  the  pres- 
ent methods  of  working  traction  cells.  A  laboratory 
experiment  is  of  much  less  use  on  this  point  than  on 
many  others.  The  strength  of  acid  employed  enjoins 
on  the  user  the  advisability  of  charging  up  when  the 
car  comes  in,  and  of  giving  the  cells  a  "buck-up" 
charge  if  much  time  elapses  before  the  car  is  used 
again.  This  reduces  efficiency.  Tested  on  the  bench, 
the  Edison  automobile  cell  has  an  efficiency  varying 
from  66  to  50  per  cent.  Charged  and  discharged 
at  60  amperes,  I  found  it  to  be  just  about  60  per 


cent.  Charged  at  100  amperes  and  discharged  at  60, 
the  efficiency  was  56  per  cent.  Charged  for  one 
hour  at  177-ampere  rate,  and  discharged  at  60  am- 
peres, the  efficiency  was  50  per  cei*.  The  highest 
figure  (about  66  per  cent.)  was  obtained  at  30  am- 
peres. 

These  figures  arc  lower  than  would  be  found  with 
good  lead  traction  cells  under  the  same  condition  of 
discharge  following  immediately  after  charge.  But 
the  experiment  just  described  in  which  a  cell  was 
kept  charged  for  nearly  four  weeks,  proves  that, 
under  garage  conditions,  the  Edison  cell  would  have 
a  much  higher  efficiency  than  the  cells  now  used. 

The  point  is  of  secondary  importance  only,  as  the 
total  cost  of  keeping  a  car  in  running  order  is  so 
high  in  relation  to  the  cost  of  energy,  that  variations 
in  the  latter  are  of  small  moment. 

Observations  on  the  Road. 

In  considering  the  conclusions  which  could  legiti- 
mately be  drawn  from  the  foregoing  laboratory  ex- 
periments, it  was  obvious  that  the  results  might  be 
objected  to  on  the  ground  that  an  accumulator  in- 
tended for  automobiles  ought  to  do  its  work  on  the 
road,  subject  to  all  the  irre.gular  vibration  which 
traveling  entails.  The  force  of  this  objection  is  ob- 
vious, and  I  was  anxious  to  get  some  chance  of  watch- 
ing the  battery  under  running  conditions.  Fortu- 
nately, some  40  cells  arrived  from  America  in  luly 
last,  and  Mr.  Dick  had  38  of  these  placed  on  a  run- 
about, and  gave  me  the  chance  of  observing  their 
behavior.  To  this  opportunity  I  could  devote  only 
a  part  of  my  summer  holiday,  and  therefore  the 
observations  do  not  cover  such  a  long  run  as  is 
desirable.  But  they  were  long  enough  and  varied 
enough  to  show  that  the  laboratory  results  are  still 
obtained  when  the  work  is  done  on  the  road. 

A  brief  description  of  the  car  will  suffice.     It  was 
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FIG.   5.       EDISON    ACCUMULATOR. 

a  runabout  made  by  the  Studebaker  company  of  In- 
diana, weighing,  when  fully  loaded  and  carrying  two 
persons,  about  1,950  pounds.  Of  this,  700  pounds 
was  due  to  the  3S  cells  and  their  wooden  frames. 

Unfortunately,  the  battery  and  motor  were  un- 
happily mated,  the  latter  being  a  Westinghouse  40- 
volt  24-ampere  machine,  while  the  cells  gave  an 
average  pressure  of  about  48  volts.  The  motor  was 
therefore  overloaded  all  the  time,  and  if  it  had  been 
a  point  of  importance  to  investigate  the  motor  and 
car  as  well  as  the  battery,  some  changes  would  have 
been  necessary.  But  as  the  battery  could,  by  care- 
ful observation,  be  tested  independently,  and  as  time 
was  not  too  plentiful,  the  car  was  accepted  as  it 
stood. 

It  is  not  necessary  here  to  describe  any  of  the 
mechanical  details.  The  controller  had  four  stops 
with  four  speeds,  but  the  first  and  second  were 
hardly  ever  used  except  momentarily. 

It  remains  now  to  state  the  results  of  the  tests. 
The  form  in  which  this  is  done  is  of  some  impor- 
tance, because  it  ought  to  deal  with  the  battery  side 
of  the  investigation ;  traction  questions  proper  are 
subsidiary.  A  brief  statement  will  clear  them  out 
of  the  way. 

Tractive  Effort. — On  good  level  road  the  speed 
was  close  to  14  miles  an  hour,  and  the  power  about 
1,920  watts,  which  is  practically  equal  to  2,200  watts 
per  ton.  These  figures  indicate  about  79  pounds 
per  ton  for  the  tractive  effort.  Allowing  for  the 
motor  efficiency,  and  putting  it  at  85  per  cent,  (prob- 
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FIG.  6.       EDISON    ACCUMULATOR. 

ably  not  so  good  because  of  overloading),  the  tractive 
effort  is  67  pounds  per  ton. 

The  work  appears  to  be  about  135  watt-hours  per 
ton-mile,  a  higher  figure  than  is  usually  taken  in 
America.  This  is  not  astonishing,  considering  the 
want  of  balance  between  battery  and  motor. 

Cost  of  Power. — Fourteen  miles  meant  nearly  two 
Board  of  Trade  units.  If  we  take  the  efficiency  of 
the  cells  as  low  as  50  per  cent,  (it  is  always  low 
in  electric  traction  as  usually  carried  out),  the  charg- 
ing would  be  four  units.  At  2d.  per  unit,  the  cost 
would  be  8d..  or  o.57d.  per  mile. 

[A  detailed  diary  of  the  runs,  given  in  the  paper 
is  here  omitled.] 

The  conditions  of  each  run   were  decided  not  by 


the  desire  to  make  so  many  miles,  but  to  solve  one 
of  the  six  questions  already  mentioned. 

I.  Is  the  capacity  on  the  road  equal  to  that  found 
in   the  laboratory? 

In  order  to  answer  this  and  some  other  questions, 
I  determined  to  eliminate  the  influence  of  car  and 
motor,  and  to  record  observations  of  voltmeter  and 
ammeter  while  discharging,  just  as  is  done  in  the 
laboratory.  It  seemed  to  me  that  the  trouble  in- 
volved (traveling  with  watch  and  notebook  in  band) 
was  worth  facing,  and  it  certainly  taught  me  a  great 
deal  which  could  not  have  been  definitely  known  in 
any  other  way. 

As  will  be  seen  in  the  section  5,  a  preliminary 
experiment  proved  that  the  battery  had  a  capacity  of 
159  ampere-hours  at  60  amperes.  The  question  was, 
Would  the  same  quantity  be  available  on  the  road? 
From  the  many  observations,  I  choose  the  record  of 
September  gtli  as  one  of  those  most  closely  watched. 
The  run  was  from  Leicester  to  some  miles  beyond 
Loughborough  and  back,  with  a  final  run  round 
to  B'radgate  Park  Road.  Distance  =  40  miles. 
Eighty  observation  of  current  during  the  3  1-3  hours 
make  the  ampere-hours   150. 

As  the  discharge  was  not  then  quite  complete — 
the  volts  being  above  0.75  per  cell — it  is  evident  that 
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the  quantity  delivered  in  one  complete  discharge  was 
practically  the  same  as  that  found  in  the  laboratory. 

2.  Will  the  battery  stand  excessive  discharge  rates 
on  the  road  ? 

The  original  intention  was  to  allow  this  to  be  de- 
termined by  choosing  stiff  gradients  for  the  car  to 
negotiate.  Accidentally,  however,  and  most  unpleas- 
antly, we  had  a  better  test  than  that.  The  return 
journey  from  Leicester  to  Northampton  was  com- 
menced in  the  afternoon  of  September  loth,  the  day 
of  the  great  cyclonic  disturbance  which  spread  over 
England  and  the  west  of  Europe.  That  32-mile  run 
will  not  easily  be  forgotten.  My  ordinary  observa- 
tions were  impossible ;  recording  was  a  failure.  But 
I  mentally  noted  that  the  current  on  the  level  rose 
to  55  or  60  amperes  instead  of  40,  the  wind  being 
dead  ahead  and  roads  greasy.  On  the  slopes  the 
current  was  frequently  90  and  100,  and  on  one  hill 
the  index  passed  out  of  my  sight,  and  must  there- 
fore have  been  momentarily  more  than  150  amperes. 

The  journey  took  four  hours,  as  compared  with 
2.5  hours  on  our  outward  course.  The  last  six  or 
seven  miles  were  covered  at  a  slow  pace,  and  an 
interesting  point  crops  up  in  that  connection.  Al- 
though I  could  not  make  a  written  note  of  the  in- 
strumental readings,  I  kept  a  pretty  constant  eye 
on  the  ammeter.  While  these  data  were  fresh  in 
my  mind  I  calculated  the  discharge  from  the  cells, 
and  made  it  close  to  190  ampere-hours.  I  regard 
this  as  a  figure  which  errs  on  the  side  of  deficiency 
rather  than  excess.  If  it  be  asked  how  this  ex- 
cessive quantity  could  be  obtained,  the  answer  must 
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be    found    in   that   extra    delivery   at    lower   voltage 
which  is  shown  in  Fig.  6. 

For  many  purposes  this  low-pressure  discharge  is 
useless,  but  for  an  emergency  like  that  of  this  stormy 
afternoon  it  is  a  great  consolation.  It  helps  to  carry 
the  car  home,  although  not  counted  in  the  normal 
capacity  of  the  cell.  It  is  noteworthy  that  the  cells 
deliver  the  normal  current  with  this  lower  voltage 
for  quite  an  appreciable  time. 

3.  Will  the  battery  take  a  rapid  charge  (say,  one 
hour)   and  utilize  it  in  discharge? 

Several  experiments  of  this  sort  have  been  re- 
corded. A  one-hour  charge  was  tried  at  Leicester. 
Unfortunately,  the  supply  station  belonging  to  Mr. 
Wathes  was  in  a  state  of  transition,  but  his  chief 
eng:ineer,  Mr.  Hales,  took  considerable  trouble  in 
giving  us  special  facility;  150  amperes  was  the  max- 
imum' current  we  could  get  at  the  time,  owing  to 
the  unfinished  state  of  the  new  building  and  ma- 
chinery. 

The  cells  received  150  ampere-hours  in  the  hour, 
and  in  the  subsequent  run  delivered  107  ampere- 
hours  =  71  per  cent,  of  the  charge. 

This  is  exactly  the  figure  found  in  the  laboratory 
test  and  also  in  the  standing-discharge  test  described 
in  (4)  and  (5).  From  these  three  experiments  it 
is  clear  that  with  currents  of  200,  17^  and  150  am- 
peres continued  for  one  hour  each,  the  cell  absorbs 
about  70  per  cent,  of  the  charge.  I  have  not  had 
facility  for  trying  a  still  higher  current,  but  it  seems 
probable  that  the  same  proportion  would  hold  good 
even  with   a  higher  current, 

In  Leicester,  as  in  London,  the  run  obtained  from 
a  one-hour  charge  was  quite  satisfactory. 

4.  Will  the  battery  recover  after  standing  dis- 
charged? 

[Conlinued  on  fage  ^66. '\ 
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George  Westinghouse  has  declared  himself  as  op- 
posed to  the  third  rail  for  electric  railways  and  in 
favor  of  overhead  contacts,  meaning  thereby  "a  sub- 
stantial engineering  arrangement  so  erected  that  it 
will  not  be  an  offense  to  the  eye."  He  cites  the 
ca.se  of  the  recent  Berlin-Zossen  high-speed  test  in 
Germany,  where  a  speed  of  130  miles  an  hour,  for 
:i  short  distance,  was  attained  by  a  car  drawing  its 
1  nwcr  from  overlicad  wires.  Mr.  Westinghouse  also 
points   out    the    disadvantages   of   the   third    rail    in 


complicated  track-switching  yards  and  at  highway 
crossings.  It  must  be  confessed  that  there  is  much 
force  in  his  observations,  and  it  may  be  that  the 
third  rail  wilrprove  to  be  a  mere  detail  in  the  evolu- 
tion of  the  electric  railway,  to  be  discarded  later. 
This  is  especially  likely  to  be  the  case  if  alternating- 
current  motors  are  used  on  the  cars,  permitting  a 
great  reduction  in  the  amperes  to  be  taken  off  by 
the  contact.  But  at  present  the  third  rail  is  serving 
a  useful  purpose  on  elevated  roads  and  a  few  surface 
lines ;  and  it  is  not  to  be  forgotten  that  it  will  be 
difficult  always  to  erect  overhead  construction  that 
will  not  do  violence  to  the  esthetic  sense. 


water  to  the  electrolyte  from  time  to  time.  Regard- 
ing the  life  of  the  cell,  Mr.  Hibbert  is  of  opinion 
that  it  will  be  much  longer  than  is  usual.  On  the 
whole,  he  thinks  the  new  storage  battery  a  permanent 
and  valuable  addition  to  the  resources  of  electrical 
engineers — a  conclusion  with  which  the  reader  can 
liardly  fail  to  agree  after  a  careful  reading  of  this 
important  paper.  • 


'J'liE  recent  "cold  snap"  in  Chicago  and  the  diminu- 
tion in  supply  of  Indiana  natural  gas,  on  which  many 
householders  rely  for  heating,  awoke  anew  the  hope 
that  some  method  may  be  devised '  by  which  elec- 
tricity can  be  distributed  from  a  central  station  for 
heating  and  cooking  at  a  price  within  the  reach  of 
people  of  moderate  means.  Natural  gas  at  50  cents 
a  thousand — the  prevailing  rale  in  Chicago — involves 
an  expenditure  for  fuel  in  house  or  apartment  build- 
ing almost  twice  th?t  required  for  an  equal  result 
from  anthracite  coal,  and  yet  people  will  use  it — 
the  demand  far  exceeds  the  supply — because  it  is 
so  convenient.  The  application  of  a  lighted  taper 
and  the  turn  of  a  valve  provide  a  fire,  which  can, 
under  normal  circumstances,  be  regulated  to  any 
degree  of  nicety  required.  The  flame  can  be  shut 
off  instantly  when  desired,  and  there  is  no  coal  dust, 
cinders  or  ashes.  Electric  heat  would  be  even  more 
convenient,  and  there  would  be  no  possibility  of 
annoyance  or  danger  from  escaping  gas  or  from 
gas  fumes.  There  is  no  physical  obstacle  to  the 
general  use  of  electric  current  for  domestic  heating 
and  cooking;  the  only  objection  is  on  the  score  of 
expense.  We  trust  that  the  resourcefulness  of  Amer- 
ican inventors  will  yet  provide  the  public  with  trans- 
lating devices  of  such  efficiency  that  current  cheaply 
generated  in  central  stations  may  be  sold  for  do- 
mestic purposes  at  a  price  that  is  not  proliibitive. 
When  that  day  comes  we  shall  have  entered  on  the 
electrical  era  in  very  truth. 


Perhaps  the  most  exhaustive  account  of  the  per- 
formance of  the  new  Edison  storage  battery  that  has 
yet  appeared  is  contained  in  the  paper  read  before 
the  Institution  of  Electrical  Engineers  of  Great  Brit- 
ain by  Mr.  Walter  Hibbert  last  month  and  published 
nearly  in  full  in  this  issue  of  the  Western  Electrician. 
Mr.  Hibbert  is  a  member  of  the  Institution  and  a 
teacher  in  electricity  at  the  Polytechnic  Institution 
of  London.  His  conclusions  are  distinctly  favorable 
to  the  new  cell  for  automobile  work,  for  which  it  is 
particularly  adapted,  and  there  is  apparently  no  rea- 
son to  doubt  that  they  are  those  of  an  honest  and 
unprejudiced  observer. 

The  EdiEOn  accumulator  was  first  brought  to  public 
notice  by  a  paper  read  before  the  American  Institute 
of  Electrical  Engineers  by  Dr.  A.  E.  Keimelly  on 
May  21,  1901.  It  is  distinguished  by  an  alkaline  elec- 
trolyte, nickel-plated  steel  plates,  nickel  peroxide  and 
finely  divided  iron  as  active  materials  and  generally 
by  light  and  strong  construction.  The  claim  is  made 
for  exceptionally  high  watt-hour  output  per  pound 
of  weight.  The  cell  has  attracted  a  great  deal  of 
attention,  as  promising  good  results  in  automobile 
work,  from  its  comparatively  light  weight,  fair  effi- 
ciency and  durability.  During  the  time  that  has 
elapsed  since  the  first  public  announcement  the  bat- 
tery has  been  improved  in  practical  working  details 
and  subjected  to  exhaustive  tests. 

Accepting  the  results  set  forth  in  Mr.  Hibbert's 
carefully  prepared  paper,  the  new  storage  battery 
appears  to  have  realized  the  hopes  expressed  for  it. 
The  output  is  shown  to  be  11. 8  watt-hours  per  pound 
of  cell,  which  is  a  high  figure,  efficiency  tested  out 
in  the  laboratory  at  50  to  66  per  cent,  depending  on 
charge  and  discharge  rates.  These  figures  are  lower 
than  those  of  good  lead  automobile  cells  obtained 
under  similar  conditions,  but  Mr.  Hibbert  asserts 
that  under  working  conditions  the  Edison  cell  will 
have  a  higher  efficiency  than  the  older  types.  In  fact, 
the  ability  of  the  Edison  batteries  to  stand  up  to 
their  work  under  rough  road  work  with  the  minimum 
amount  of  attention  appears  to  be  one  of  their  strong- 
est points.  The  author  made  an  elaborate  series  of 
tests  on  a  vacation  tour,  which  he  describes,  and  says 
that  during  5C0  miles  on  the  road  the  battery  and  its 
terminals  stood  the  strain  admirably.  One  point  re- 
quiring atlcntion  is  the  necessity  of  adding  distilled 


Whether  the  admission  of  interurban  electric  cars 
carrying  passengers  or  freight  is  an  additional  servi- 
tude on  the  streets  of  a  city,  in  a  legal  sense,  is  a 
question  of  increasing  importance.  The  Western 
Electrician  has  previously  pointed  out  that  this 
problem  is  one  that  must  be  met ;  the  rights  and 
obligations  of  interurban  lines  and  their  relation  to 
the  community  and  to  owners  of  property  on  city 
streets  traversed  must  be  legally  defined,  and  the 
sooner  the  better.  We  note  that  a  case  of  this  char- 
acter was  argued  orally  before  the  full  bench  of  the 
Indiana  Supreme  Court  on  December  gth.  The  de- 
fendant is  the  Fort  Wayne  and  Southwestern  Trac- 
tion Company,  and  the  case  was  brought  before  the 
Supreme  Court  on  appeal  froin  the  Allen  County 
Circuit  Court.  The  issue  turns  on  the  question 
whether  the  running  of  interurban  cars  carrying 
freight  on  the  streets  of  a  city  is  an  additional  servi- 
tude, and,  if  so,  what  is  to  be  the  measure  of  dam- 
ages to  the  owners  of  abutting  property.  The  argu- 
ments, made  by  able  counsel,  were  listened  to  with 
great  interest  by  a  number  of  Indiana  electric-railway 
men  interested  in  interurban  properties.  The  ques- 
tion has  been  raised  in  Indianapolis  and  other  cities. 
If  the  decision  is  adverse  to  the  interurban  com- 
panies, it  will  be  a  serious  matter  for  thein,  as  they 
may  be  driven  from  the  streets  of  cities  and  com- 
pelled to  seek  private  rights-of-way,  to  say  nothing 
of  damages  that  may  be  recovered.  Those  interested 
in  electrical  progress  may  be  permitted  to  express 
the  hope  that  the  law,  as  interpreted  by  the  court, 
will  not  throw  this  burden  on  the  extension  of  the 
electric  railway. 


Peat  coal  as  a  serious  competitor  with  the  anthra- 
cite ard  bituminous  varieties  has  been  out  of  the  ques- 
tion hitherto  on  account  of  the  cost  attending  the 
elimination  of  the  water,  averaging  So  per  cent.,  which 
the  peat  contains.  Electrical  drying  processes,  how- 
ever, are  of  considerable  promise,  and  the  indica- 
tions are  that  peat  coal  will  play  a  more  prominent 
part  than  it  has  done  heretofore  in  steam  generation. 

One  such  process,  the  Jebsen,  was  described  in  the 
Western  Electrician  of  July  iSth  last.  More  recently 
another  system  of  similar  character  has  been  tested 
in  England,  vvith  apparently  satisfactory  results.  The 
peat  is  cut  and  excavated  by  machinery,  loaded  into 
dumping  cars,  which  convey  it  from  the  bog  to  the 
plant,  where  it  is  packed  into  rotary  iron  cylinders 
of  a  peculiar  construction.  The  cyHnders  being  ro- 
tated at  high  velocity,  the  centrifugal  pressure,  aided 
by  an  interior  beating  device,  expels  all  but  a  small 
remnant  of  the  80  per  cent,  of  water  which  the  mate- 
rial originally  contained.  Electrodes  connected  by  con- 
ductors with  a  dynamo  are  then  inserted  in  the  cylin- 
der in  such  a  manner  that  the  mass  of  centrifugally 
dried  peat  becomes  the  medium  through  which  is 
completed  the  circuit  between  the  electrodes.  The 
resistance  offered  by  the  peat  generates  heat  which 
carbonizes  the  material,  producing  a  mass  of  disin- 
tegrated black  globules,  which  retain  all  the  valuable 
elements  of  the  original  material.  This  part  of  the 
process,  which  depends  largely  upon  the  conductivity 
of  th.e  peat,  may  be  promoted  by  moistening  the  mass 
with  certain  cheap  liquid  chemicals,  the  use  of  which 
is  covered  by  a  patent.  Among  the  special  advan- 
tages asserted  for  this  method  is  the  fact  that  the 
electrical  current  converts  but  does  not  destroy  any 
of  the  valuable  elements  of  the  peat,  whereas  cok- 
ing by  fire  heat  expels  a  large  percentage  of  these 
elements  in  the  form  of  gases,  which,  being  either 
wasted  or  burned  as  fuel  beneath  the  retorts,  are 
lost  from  the  composition  of  the  ultimate  product. 
The  actual  cost  of  producing  one  ton  of  peat  fuel 
by  this  process  is  stated  to  be  $r.2i,  equal  for  all 
steam-generating  purposes  to  a  ton  of  South  Wales 
steam  coal,  which  costs  at  the  mouth  of  the  mine 
$2.02.  These  are  given  as  the  economic  results  in 
a  location  where  the  electric  current  used  by  the 
process  is  generated  by  steam.  In  districts  where 
generators  can  be  driven  within  a  working  radius 
of  pent  hogs  by  waterpower  the  cost  of  production 
would  be  proportionately  reduced. 
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High-tension    Electric    ShocPcs. 

Deatli  from  electric  shocks  does  not  necessarily 
follow  exposure  to  high  voltages,  but  depends  upon 
many  conditions,  and  oftentimes  when  the  conditions 
appear  to  indicate  a  fatal  shock  death  does  not  occur.' 

Some  remarkable  instances  are  on  record  of  sur- 
vival after  severe  shocks.  One  of  these  is  of  a  man 
who  had  been  submitted  to  a  pressure  of  5.500  volts. 
The  case  is  described  in  a  medical  journal.  The  left 
hand,  left  side  of  the  body,  feet  and  shoes  appeared 
to  have  received  the  greatest  part  of  the  current  on 
its  way  to  earth.  Flames  and  light  were  given  off 
from  the  man,  who  remained  about  a  minute  half 
hanging  and  half  supported  from  the  wire  till  he  was 
torn  from  contact  by  two  of  his  companions.  The 
local  changes  were  on  the  volar  part  of  the  left  hand, 
a  dry,  hard,  charred  surface,  beneath  which  was  a 
white  layer  of  insensitive  tissue.  The  same  condition 
was  met  with  on  the  dorsum  of  the  fingers  and  ulnar 
sitle  of  the  liand.  When  the  charred  covering  was 
removed  the  cutis  was  blanched  and  painless,  giving 
oiu  no  blood  when  pricked  with  a  sharp  instrument. 
This  condition  extended  to  the  elbow,  diminishing 
higher  up  to  reddening  and  swelling.  The  toes  and 
skin  of  the  feet,  where  the  current  left  the  body, 
were  in  a  white  corrugated  condition.  The  patient, 
after  a  few  days  of  illness,  recovered. 

Perhaps  one  of  the  most  remarkable  cases  on 
record  is  one  described  in  the  Electrical  Review  of 
London.  The  accident  happened  to  an  Italian  black- 
smith named  .\rchimcdi  La^zari  from  Mantova, 
Italy,  while  at  work  upon  the  Canadian-American' 
hydraulic  plant  at  Parnahyba,  State  of  Sao  Paulo, 
Brazil. 

It  was  decided  to  change  all  the  iron  frame  work 
behind  the  high-tension  board  to  wood.  The  buses 
had  been  divided  into  halves  preparatory  to  being 
connected  to  their  respective  switches.  There  are 
two  separate  sets  of  bus  bars,  one  above  the  other, 
either  can  carry  the  entire  load,  so  that  as  the  work 
proceeded  the  current  was  changed  alternately  from 
one  set  to  the  other,  thus  avoiding  the  necessity  of 
working  on  live  wires.  Every  precaution  had  been 
taken  against  accidents,  and,  in  'fact,  it  was  overzeal 
to  be  cautious  which  caused  the  mishap.  The  buses 
being  divided  and  the  work  being  carried  on  upon 
the  dead  section,  one  of  the  operators,  Thomas  W. 
Bevan,  Jr.,  son  of  the  power-house  superintendent, 
went  over  to  work  near  the  live  half.  Archimedi. 
wishing  to  warn  him  of  his  danger,  took  hold  of 
young  Bevan's  wrist  and  leaned  forward  to  speak 
with  him ;  at  the  same  time  he  had  his  foot  against 
an  anchor  bolt  of  the  iron  framework  which  had 
just  been  taken  down.  This  bolt  was  cemented  on 
to  the  floor  of  the  gallen,*  (the  high-tension  board 
being  on  a  gallery),  the  latter  being  made  of  steel 
rails  with  brickwork  arching  between  the  rails. 
Archimedi  leaned  over  too  far  and  came  too  near 
one  of  the  24,cco-volt  bare  copper  wires,  which  was 
one  of  the  secondary  leads  off  the  main  transformers 
to  the  high-tension  board.  Immediately  the  current 
jumped  on  to  his  shoulder,  passing  through  his  body 
and  out  at  his  feet  on  to  the  anchor  bolt.  Both 
Archimedi  and  young  Bevan  remained  transfixed, 
while  the  older  Bevan,  thinking  it  was  his  son  who 
was  on  the  wire,  leaped  into  the  air  (in  order  to 
disconnect  himself  from  the  ground)  and  plunged 
against  his  son.  The  shock  pulled  both  men  off  the 
wire,  and  .Archimedi  loosened  Bevan's  wrist,  only  to 
fall  near  the  wire  again,  in  almost  identically  the 
same  position  as  before,  only  this  time  the  whole 
current  was  passing  through  his  own  body,  not  as 
before,  when  a  portion  must  have  been  shimted 
through  young  Bevan.  Mr.  Bevan,  the  father,  who 
was  thrown  violently  on  the  floor,  tried  to  kick 
Archimedi's  foot  from  under  him,  only  to  find  that 
cverj-timehe  (Mr.  Bevan)  touched  the  stricken  man's 
fcot,  his  own  legs  were  shot  back  with  terrific  force. 
Archimedi  remained  thus  until  the  power  was  taken 
off.  He  must  have  been  fully  half  a  minute  under 
(he  action  of  the  current.  He  claims  to  have  been 
conscious  all  the  time  and  says  that  he  felt  nothing.  In  . 
fact,  he  was  able  to  describe  exactly  what  occurred. 
and  says  he  felt  the  power  taken  off  the  first  time, 
and  then  come  on  again,  as  he  fell  the  second  time 
near  the  wire.  On  the  power  being  taken  off  he 
immediately  became  unconscious,  and  his  mouth  had 
to  be  opened  with  the  end  of  a  file  and  a  piece  of 
wood  put  between  his  teeth  to  keep  them  apart,  while 
his  arms  and  legs  were  being  worked  so  as  to  pro- 
duce artificial  respiration.  In  a  little  over  10  minutes 
.Archimedi  was  able  to  walk  about  on  a  man's  arm. 
He  felt  sick  and  had  fearful  burns  on  his  shoulder 
and  his  foot,  but  after  about  six  weeks'  absence  he 
came  back  to  work  and  has  not  missed  a  day  since. 
Both  the  Bevans  suffered  nothing  greater  than  little 
burns  over  the  body  wherever  the  current  came  in 
contact. 

All  the  men  present  are  willing  to  vouch  as  to 
the  place  in  which  Archimedi  suffered  the  shock. _ 
namely,  on  the  high-tension  gallery,  and  there  are  no' 
wires  there  except  bare  copper  wires,  all  under  a 
pressure  of  24,000  volts. 

The  Review's  correspondent,  who  was  present  (and 
who  at  once  rushed  to  the  switchboard  imder  the 
gallery  and  pulled  out  the  main  exciter  switches), 
rjbserved  a  heavy  arc  between  Archimedi's  foot  and 
the  anchor  bolt,  and  young  Bevan  saw  a  similar  arc 
formed  between  his  shoulder  and  the  wire.  Tliere 
was  apparently,  therefore,  no  actual  contact  with  the 
wires,  and  owing  to  the  high  resistance  of  the  arcs 
the  current  was  greatly  reduced  in  volume.  Just 
why  death  did  not  occur  is  hard  to  determine.  The 
probable  reason  is,  that,  although  the  man  was  sub- 


jected to  a  very  high  voltage,  very  little  current 
passed  through  his  body,  due  to  its  great  resistance 
and  also  the  resistance  of  the  two  arcs  between  his 
body  and  the  wire  and  bolt. 

Another  reason  set  forth  is  that,  as  the  man  had 
been  working  vigorously  just  before  the  accident,  his 
clothes  were  saturated  with  perspiration  and  a  large 
part  of  the  current  was  shunted  around  him  in  that 
w.iv. 


Chicago  Street-railway  Situation. 

For  some  time  the  local  transportation  committee 
of  the  City  Council  has  been  patiently  listening  to  the 
views  of  representatives  of  the  public  upon  the  pro- 
posed franchise  for  the  Chicago  City  Railway  Com- 
pany and  the  municipal-ownership  proposition.  The 
views  presented  have  in  most  cases,  up  to  the  present 
time,  been  in  support  of  municipal  ownership,  and 
while  some  of  the  argument  advanced  has  been  from 
representative  sources  along  business  lines,  much  of 
it  has  been  heated  and  unreasonable. 

The  case  for  private  ownership  was  probably  most 
forceably  put  in  a  memorandum  submitted  to  the 
committee  on  local  transportation  by  the  franchise 
committee  of  the  Civic  Federation.  The  committee 
is  made  up  of  N.  A.  Partridge,  Adolph  Nathan, 
Bernard  E,  Sunny,  La'Verne  W.  Noyes  and  others, 
lliese  gentlemen  are  merchants  and  business  men  of 
Chicago  and  consequently  much  weight  is  attached 
to  their  views.  The  committee  strongly  opposes  the 
municipal-ownership  idea,  and  in  its  report,  presented 
through  its  chairman,  N.  A.  Partridge,  the  local 
transportation  council  committee  is  praised  for  the 
work  it  has  done.  It  is  pointed  out  in  the  report 
that  immediate  improvements  must  be  made  for  which 
lite  city  'has  not  the  money  if  it  had  the  street-car 
lines,  and  "there  is  no  promise  there  would  be  any 
improvement  in  the  service  if  it  were  under  the  city's 
control." 

The  committee  reviews  at  length  the  uncertainty 
of  the  outcome  and  the  city's  disadvantages  in  a  long 
legal  struggle  which  would  follow  a  demand  for  im- 
mediate municipal  ownership.  Following  are  some 
of  the  statements  in  the  report : 

By  legal  methods  little  can  be  accomplished  of  benefit  to 
Ihe  public  with  reference  to  immediate  acquisition  and 
ownership  of  these  properties.  The  eminent  domain  or  con- 
demnation law,  under  which  proceedings  must  be  had,  is 
probably  insutficient.  At  least  there  are  no  precedents  for 
the  condemnation  of  property  already  devoted  to  public 
use  for  the  sake  of  devoting  it  to  the  same  use  under  a 
different  ownership,  so  that  probably  further  legislation 
would  be  necessary.  Even  if  the  law  were  explicit,  which 
is  far  from  the  case,  the  situation  would  be  highly  ex- 
perimental with  reference  to  the  value  of  the  property  and 
to  the  kind  of  evidence  admissible  to  establish  such  values. 
In  all  probability  this  would  involve  errors  in  the  admission 
and  exclusion  of  evidence  and  in  the  giving  and  refusal  of 
instructions  by  the  trial  court,  which  would  be  sufficient 
to  reverse  whatever  judgment  might  be  entered  upon  an 
appeal   to    the    Supreme    Court, 

The  immediate  expenditures  needed  to  make  the  improve- 
ments in  equipment  and  service  which  the  public  demands 
and  to  which  it  is  entitled  are  estimated  by  the  company 
and  by  experts  at  $15,000,000  or  more.  This  must  be  spent 
by  whoever  owns  the  property.  The  amount  needed  the 
company  must  spend  if  it  goes  on. 

The  Civic  Federation  cannot  indorse  the  plan  to  operate 
the  street  railways  by  the  city  at  this  time  for  other  reasons. 
N'o  such  degree  of  success  appears  in  the  enterprises  now 
within  city  control  as  compels  the  belief  that  higher  suc- 
cess would  crown  its  efforts  in  the  reconstruction  and  opera- 
tion   of    the    street-railway    systems. 

Street  paving  and  repairs  are  among  the  great  lines  of 
business  in  which  the  city  is  now  largely  engaged.  The 
figures  show  that  in  Chicago  it  costs  fully  25  to  40  per 
cent,  more  to  pave  the  streets  under  city  administration  than 
it  does  for  like  service  under  similar  conditions  of  legitimate 
cost  elsewhere.  The  same  is  true  of  sidewalk  and  many 
other  lines  of  construction   and   repairs. 

Upon  the  whole,  we  conclude  that  the  tentative  ordinaiice, 
with  a  just  and  adequate  provision  for  compensation,  is  a 
long  step  in  the  right  direction,  and  perhaps  as  much  as 
can  now  be  accomplished  to  protect  the  interests  and  rights 
uf  the   public. 

The  report  does  not  contend  that  the  tentative 
ordinance  is  perfect,  and  Mr,  Partridge  gave  it  as  his 
personal  opinion  that  10  per  cent,  on  the  gross  re- 
ceints  would  be  proper  compensation. 

Secretary  W,  H,  Brovvin  of  the  Civic  Federation 
submitted  the  following  estimate  on  the  financial  op- 
eration for  20  years  of  the  Chicago  City  Railway : 

Stock    outstanding     $18,000,000 

Improvement    bonds    (estimated) 12,000,000 

Present   gross   earnings    ,  7,000,000 

-'"vverage   gross   for   20  years 12,000,000 

Gross  earnings   for   20   years.... 240,000,000 

Gross  operation  expenses   (exclusive  of  taxes  and 

compensation)    55    per    cent 132,000,000 

Dividends  at  S  per  cent 28,800,000 

Interest  at   5  per   cent    12,000,000 

Strike    expenses    2,000,000 

Damage   suits   end  of   20  years 1,000,000 

Taxes  at  4  per  cent  of  gross  earnings 2,600,000 

Sinking    fund     ■ 1 2,000,000 

Total    $197,400,000 

Amount  remaining  for  compensation,   etc 42,600,000 

Compensation  at   10  per  cent,   on   gross  earnings.      24,000,000 

Surplus    $  1 8,600,000 

The  average  percentage  of  increase  for  20  years 
is  estimated  at  .3%  per  cent.,  while  the  actual  average 
increase  per  year  for  the  last  eight  years  was  $270,000, 
or  5.17  per  cent.  The  committee's  estimate  of  gross 
receipts  for  the  next  20  years  is  $43,000,000  more  than 
the  company's.  It  allows  the  stockholders  eight  per 
cent,  dividends,  and  finally  figures  out  a  surplus  of 
$42,000,000,  while  the  company's  estimated  surplus 
was   only  $6.coo,coo. 

Another  communication  which  is  attracting  con- 
siderable attention  is  that  presented  to  the  mayor 
and  City  Council  hv  the  Bohemian  Club,  a  taxpayers' 
association  of  the  Tenth  'Ward,  which  denounces  the 
idea  of  city  ownership  under  present  conditions. 

Arguments  on  the  right  of  the  Chicago  Union  Trac- 
tion Company  to  substitute  electricity  for  the  cable 


on  certain  streets  and  to  make  other  improveinents 
were  presented  before  Judge  Grosscup  last  week  and 
he  has  taken  the  matter  under  advisement.  All  ques- 
tions concerning  the  validity  or  scope  of  the  99-year 
act  will  be  decided  on  the  hearing  to  be  held  in 
January.  It  is  announced  that  Judge  Grosscup  has 
formally  invited  United  States  Supreine  Court  Jus- 
tice Day  to  join  him  in  hearing  the  traction  cases 
next  month,  and  it  became  known  that  the  final 
adjudication  of  the  question  of  the  validity  of  the 
99-year  act  would  be  made  in  the  Supreme  Court 
early  next  fall. 


Alternating    versus    Direct    Current  for 
Interurban    Traction    Systems. 

At  a  recent  meeting  of  the  electrical  section  of  the 
Canadian  Engineers'.  Society  in  Montreal  a  paper  was 
read  by  P.  M.  Lincoln,  comparing  at  length  the  rela- 
tive advantages  and  disadvantages  of  direct  current 
and  alternating  current  for  interurban  traction  pur- 
poses— by  a  direct-current  system  meaning  alternat- 
ing-current transmission,  with  direct-current  distribu- 
tion from  sub-stations.  Practically  all  of  the  inter- 
urban traction  work  in  this  country  has  been  done 
with  the  latter  system,  and  the  writer  goes  on  to  tell 
why  the  polyphase  motor  has  not  come  into  favor  in 
this  country. 

The  principal  advantages  of  the  alternating-current 
system  are:  (i)  Limits  to  trolley  voltage  are  re- 
moved. (2)  Avoidance  of  rheostatic  losses.  (3) 
The  necessity  for  rotary-converter  sub-stations  abol- 
ished. (4)  Manual  attendance  at  the  sub-stations 
done  away  with.  (5)  Danger  of  electrolysis  by  re- 
turn current  avoided. 

The  disadvantages  in  the  use  of  the  alternating- 
current  system  are:  (i)  Additional  weight.  (2) 
Difficulty  of  operating  on  existing  lines.  (3)  In- 
creased rail  loss.  (4)  The  fact  that  an  active  elec- 
tromotive force  exists  between  fields.  (5)  Possible 
interference  with  telephones.  After  discussing  these 
advantages  and  disadvantages  in  detail,  Mr,  Lincoln 
takes  a  typical  case  of  an  interurban  line  and  ascer- 
tains the  first  cost  for  equipping  a  line  with  both  sys- 
tems and  also  the  cost  of  operation  of  the  two  sys- 
tems. 

Data  assumed  for  the  typical  road  estimated  on 
are  as  follows:  Length,  Co  miles;  schedule  speed, 
30  miles  an  hour ;  train  headway,  half  an  hour ;  num- 
ber of  stops,  30;  weight  of  direct-current  car,  35 
tons  ;  weight  of  alternating-current  car,  41.3  tons. 

Some  totals  from  the  estimates  will  be  of  interest. 
In  the  case  of  the  direct-current  systein  the  first 
cost  of  the  power-station  equipment  is  $32,575.  while 
the  corresponding  amount  for  the  alternating-current 
system  is  $32,300.  The  cost  of  the  high-tension  trans- 
mission line  js  $45,700  and  $59,600  for  direct  current 
and  alternating  current,  respectively.  Direct-current 
sub-station  equipment  is  placed  at  $54,100;  alternat- 
ing-current sub-stations.  $23,800.  The  low-tension 
distribution  system  will  cost  $182,700  and  $71,300,  re- 
spectively, for  direct  current  and  alternating  current. 
The  car  equipment  will  require  $377,179  for  the  di- 
rect-current system  and  $308,774  for  the  alternating- 
current  system. 

The  total  yearly  operating  expenses  are  placed  at 
$55,404  and  $51,256  for  the  direct-current  and  alter- 
i:.ating-current  systems,  respectively. 


Death  of  Albert  J.  Wise. 

.Albert  J.  Wise,  president  of  J.  H.  Bunnell  &  Co., 
manufacturers  of  telegraph  and  other  electrical  sup- 
plies, died  on  D'ecember  loth  at  his  home  in  New 
York  city.  His  death  was  due  to  bronchitis,  follow- 
ing internal  injuries  received  a  week  before,  when 
he  slipped  and  fell  near  his  home  while  alighting 
from  a  trolley  car.  Mr.  Wise  was  born  in  Lima, 
Ohio,  September  24,  1869.  He  took  the  degree  of 
LL.  B.  at  Yale  and  afterward  at  Columbia  University. 
After  his  graduation  Mr.  Wise  practiced  law  for 
some  time  in  his  native  town,  but  removed  to  New 
York  in  1891.  In  1896  he  married  Miss  Gertrude 
Bunnell,  daughter  of  Jesse  H.  Bunnell,  the  inventor 
and  manufacturer.  He  was  interested  in  yachting, 
owning  the  fine  steain  yacht  Chetolah,  and  was  a 
member  of  the  New  York  Yacht,  Atlantic  Yacht 
and  Sea  Cliff  Yacht  Clubs.  He  was  also  inspector 
of  public  schools  for  the  Boroughs  of  Manhattan 
and  the  Bronx.     His  wife  survives  him. 


Duty    of    Protecting  Against  Lightning. 

The  Supreme  Court  of  Arizona,  in  a  case  in  which 
the  Phoeni.x  Light  and  Fuel  Company  is  involved, 
holds  that  a  company  furnishing  electric  power  is 
not  guilty  of  negligence  because  in  carrying  its  wires 
into  a  building  it  fails  to  insulate  against  electricity 
having  its  origin  in  the  clouds  or  atmosphere.  If 
the  electric-light  company,  the  court  concludes,  in- 
sulated the  wires  in  such  a  way  as  to  protect  the 
house  against  injury  from  the  ordinary  current  car- 
ried on  those  wires,  it  did  all  that  it  could  be  re- 
quired to  do.  Its  duty  did  not  call  for  the  insulation 
of  the  wires  "in  a  manner  to  protect  against  injuri- 
ous consequences  of  a  lightning  stroke,  for  the  evi- 
dence shows  that  it  was  not  practicable  to  insulate 
them  against  lightning,  and  there  is  nothing  in  the 
record  which  indicates  any  assumed  or  implied  ob- 
ligation of  this  character." 
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The   Edison    Accumulator  for  Automo- 
biles. 

\Continued  from  page  76^.] 

The  car  was  run  about  until  its  speed,  and  also 
the  voltmeter,  indicated  that  we  were  on  the  final 
slope  of  the  discharge  curves.  The  car  was  then 
allowed  to  stand  10  davs  in  the  discharged  condition. 
At  the  end  of  that  time  it  was  charged  as  follows: 
For  44  minutes  at  about  200  amperes  =  156  ampere- 
hours. 
For  16  minutes  at  about  120  amperes  =  30  ampere- 
hours. 

Total  =  one  hour's  charge  =  186  ampere-hours. 
The  car  was  then  run  around  London  and  covered 
31  miles,  yielding  134  ampere-hours.  This  figure 
for  the  discharge  was  found  by  numerous  observa- 
tions taken  during  greater  part  of  the  run,  com- 
bined  with  less   numerous   readings  for   the  rest  of 
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the  time.     The  efficiency  is    —  =  72  per  cent. 
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From  these  data,  it  is  obvious  that  the  behavior 
of  the  38  cells,  after  10  days'  idleness  in  a  discharged 
condition,  is  very  similar  to  that  observed  in  the 
laboratory  when  quite  new,  and  also  very  similar 
to  that  obsen'ed  at  Leicester  under  high-charging 
rate. 

It  was  thought  that  the  combination  of  harsh  treat- 
ment due  to  standing  discharged  followed  by  ex- 
cessive charging  current  would  prove  specially  try- 
ing, hut  the  cells  behaved  very  well  even  under  these 
circumstances. 

The  test  now  recorded  was  followed  by  the  final 
test  on  canacity  as  recorded  under  (5),  the  two  tests 
taken  together  giving  a  decidedly  affirmative  smswer 
to  the  question  now  under  discussion. 

As  the  question  respecting  the  wisdom  of  leaving 
a  discharged  cell  idle  is  one  of  great  importance,  I 
will  make  one  other  remark.  No  injury  appears  to 
arise;  the  cell  works  as  well  after  as  before.  But 
it  is  advisable  to  charge  for  a  longer  time  after  such 
an  idle  time.  The  chemical  actions— the  absorption 
changes — are  a  little  slower  than  usual.  Or,  per- 
haps, it  is  more  accurate  to  say  that  a  greater  pro- 
portion of  active  material  is  in  need  of  restoration 
by  the  charge. 

5.  Does  the  capacity  change  in  any  detectable  de- 
gree by.  reason  of  the  mechanical  agitations  due  to 
running? 

Accumulators  used  for  automobiles  always  de- 
teriorate in  capacity  after  a  longer  or  shorter  time. 
Roughly  speaking,  even  a  good  battery  of  the  lead 
type  shows  a  diminished  capacity  after  about  600 
miles'  run,  even  by  the  crude  test  of  miles  per  charge. 
Such  a  test  must  always  be  crude  because  of  the 
influence  of  the  road,  wind  and  gradient  on  the 
distance  covered,  even  while  the  battery  is  still  fresh. 

As  other  duties  prevented  me  taking  charge  of 
the  car  for  more  than  16  days,  with  no  possibility  of 
running  anything  like  i.ooo  miles,  it  was  necessary 
to  arrange  for  an  accurate  test  of  capacity,  at  the 
beginning  and  end  of  the  trials. 

A  standing  discharge  was  therefore  taken  at  Paris 
on  August  29th,  and  gave  159  ampere-hours.  This 
is  slightly  less  than  that  found  for  a  single  cell  m 
the  Polytechnic  laboratory,  but  on  examining  each 
cell  two  were  found  to  be  decidedly  low,  and  these 
two  brought  down  the  pressure  to  the  final  limit 
rather  prematurely.  However,  as  this  figure  was  to 
act  merely  as  a  standard  of  comparison  for  a  simi- 
lar final  test,  it  was  accepted,  with  all  the  disadvan- 
tage of  two  somewhat  inferior  cells. 

On  September  29th,  after  running  508  miles,  the 
final  standing  discharge  was  taken,  and  gave  15S  am- 
pere-hours. 

In  these  experiments  the  errors  of  observation  may 
exceed  one,  but  do  not  rise  to  two  per  cent. 

The  result  may  be  regarded  as  showing  that  the 
capacity  remained  intact  during  the  500-mile  run. 

Remembering  that  there  were  two  cells  in  the  38 
which  were  obviously  low,  probably  from  the  begin- 
ning, it  is  doing  no  violence  to  accept  the  capacity 
as  normal  at  the  end  of  my  trials,  and  therefore 
at  the  end  of  something  like  900  miles  run  since 
they  were  put  on  the  car.  Fig.  8  gives  the  dis- 
charge curve.  The  observations  at  Paris  and  _  at 
London  are  indistinguishable  on  the  scale  to  which 
this   curve   is   drawn. 

Attention  Required. 

To  practical  men  this  is  a  most  important  point. ' 
They  have  not  generally  done  justice  to  accumu- 
lators, because  they  have  been  unwilling  to  give  them 
that  unceasing  examination  which  is  devoted  to  the 
other  parts  of  their  mechanism.  If  the  Edison  cells 
needed  more  attention  than  that  now  given  to  lead 
cells,  the  need  would  be  an  objectionable  feature 
to  the  men  who  have  most  to  do  with  them.  It  was 
for  this  reason  that  I  was  so  anxious  to  add  to  my 
laboratory  work  a  series  of  trials  from  the  garage 
point   of  view. 

For  example,  the  laboratory  could  never  decide 
one  most  sinaple  question.  The  terminals  and  con- 
nections of  the  new  cell  cannot  be  "burned"  in  any 
way  comparable  with  the  method  adopted  for  lead 
cells.  Would  the  mere  surface-contact  and  screw 
nut  adopted  by  Mr.  Edison  make  a  lasting  connec- 
tion? Laboratory  trials  were  useless  for  answering 
this  question,  even  though  it  was  obvious  that  the 
design  of  the  terminal  was  excedingly  good  from 
the  mechanical  standpoint. 

However,  my  500  miles  on  the  road  were  sufficient 
to  test  them ;  not  one  of  them  failed  or  became  weak. 
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Not  one  of  the  terminals  proper  had  to  be  touched 
from  the  beginning  to  the  end  of  the  run.  We  had 
rough  roads  and  rough  weather,  so  that  the  motor 
was  seriously  overloaded,  and  the  car  was  so  strained 
that  it  had  to  go  into  serious  repair  as  soon  as  our 
run  ■  was  finished,  but  the  battery  and  its  terminals 
endured  it  all.  I  was  especially  pleased  to  see  that 
in  the  last  charge  but  one,  with  a  charging  current 
of  200  amperes,  the  contacts  were  still  so  good  that 
not  one  of  them  became  unduly  warm.  Considering 
what  they  had  gone  through,  this  was  a  very  good 
testimonial. 

Another  point  about  which  I  had  some  misgiving, 
and  one  that  had  been  mentioned  in  the  American 
papers,  was  tiie  question  of  frothing.  It  was  said 
that  in  charging,  the  evolved  gases  caused  so  much 
frothing  that  the  liquid  would  soon  be  run  out  at 
the  vent   hole. 

During  my  laljoratory  experiments,  extending  over 
two  months'  continuous  work,  frothing  occurred  on 
two  separate  occasions.  But  on  each  occasion  it 
lasted  for  about  one  minute  only.  In  both  cases  it 
occurred  at  the  end  of  a  long  charge. 

On  the  road  frothing  occurred  with  one  or  two 
cells  on  two  occasions.  Even  these  did  not  persist, 
and  their  evidence  was  rather  in  favor  of  the  result 
being  accidental.  It  is  true  that  on  the  Continent 
I  came  across  a  cell  which  was  said  to  froth  rather 
persistently.  But  this  probably  arose  from  a  very 
simple  fact.  A  workman  is  very  apt  to  treat  the 
one  kind  of  accumulator  as  he  would  the  other.  I 
found  one  of  them  even  using  oily  waste  to  polish 
the  cap  which  covers  the  vent  hole.  It  is  obvious, 
however,  that  many  kinds  of  grease  wiT  be  objec- 
tionable, seeing  tihat  with  the  alkali  they  readily 
form  soap  solution,  with  a  consequent  tendency  to 
froth.  Soap,  grease,  and  all  other  colloids  ought, 
of  course,  to  be  excluded,  and  are  excluded  rigor- 
ously from  the  cell. 

As  the  38  cells  on  the  car  were  practically  free 
from  any  degree  of  frothing  worth  mentioning,  al- 
though they  were  put  together  by  men  who  had 
never  seen  the  cell  before,  and  as  this  agrees  with 
my  own  experience  in  the  laboratory,  I  think  that 
the  objection  made  on  this  ground  cannot  be  sub- 
stantiated. 

The  point  which  requires  attention,  and  which 
cannot  be  neglected  with  impunity,  is  the  necessity 
for  adding  distilled  water  from  time  to  time.  As 
far  as  my  own  experience  went,  this  was  needed 
after  about  five  or  six  chargin.gs.  This  meant  after 
each  160  to  170  miles  run  with  our  car.  The  fre- 
quency of  the  water  addition  cannot,  however,  have 
any  settled  relation  to  miles  run.  It  depends  on 
the  number  of  times  the  cells  are  charged,  and  espe- 
cially if  overcharged.  As  different  cars  equipped 
with  variable  relative  weight  of  battery  run  different 
distances  on  one  charge,  it  is  desirable  to  get  this 
matter  put  into  the  right  form  at  once.  The  men 
working  at  garage  -  charging  stations  are  apt  to  in- 
terpret everything  in  miles. 

Life. 

Respecting  life,  there  is  the  .general  favorable 
tendency  of  the  evidence  already  adduced.  The  cells 
used  in  the  car  had  not  changed  by  a  detectable  per- 
centage of  their  original  capacity  at  the  end  of  my 
contact  with  them.  That  is  the  most  direct  testi- 
mony I  can  offer  at  present.  Chemical  examination 
is  proceeding,  but  has  not  as  yet  reached  a  stage  at 
w.hich  I  can  add  to  the  present  knowledge.  The 
chemical  changes  may  be  summed  up  in  the  following 
equation : 

After  charge  After  discharge 
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But  it  is  better  to  write  the  equation  in  a  manner 
which,  though  less  simple,  will  be  more  in  accord- 
ance  with   the   practical   requirements.     Thus : 
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If  I  am  asked  my  opinion  as  to  the  probability 
of  life,  the  reply  is  definite  enough.  Having  had 
these  cells  under  close  observation  now  for  some 
months,  I  believe  they  will  live  in  working  order 
for  much  longer  time  than  is  usual.  '  How  much 
longer  I  cannot  say.  but  I  look  forward  with  some 
confidence  to  such  a  duration  as  will  make  the  Edi- 
son cell  a  permanent  and  valuable  addition  to  the 
resources    of   electrical    engineers. 


Pullen  Surface-contact  System. 

Surface-contact  railway  systems  continue  to  be  the 
subject  of  experiments.  A  test  was  recently  made 
of  a  system  of  this  kind  invented  by  Leon  W.  Pullen 
of  Philadelphia,  Pa.  The  test  was  made  over  a  mile 
of  steam  road  belonging  to  the  Pennsylvania  Rail- 
way and  equipped  with  the  device.  A  live  conductor 
passes  under  the  surface  of  the  earth.  At  intervals 
of  18  feet  a  metal  cap  projects  above  the  surface,  but 
is  normally  dead.  Each  car  carries  a  higlily  mag- 
netized bar,  running  its  full  length.  As  this  bar 
touches  the  caps  an  iron  plunger  is  drawn  up,  lifting 
a  copper  cylinder  held  in  a  box  underneath  the  cap. 
The  cylinder  comes   in   contact   with   the   conductor 
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and  transmits  the  power  as  long  as  the  bar  remains 
over  the  cap.  When  it  leaves  the  copper  cylinder 
falls  back  of  its  own  weight,  breaking  the  circuit. 
The  car  used  in  the  test  was  driven  by  two  40- 
horsepower  motors  and  it  is  said  that  the  results 
were  satisfactory  to  those   interested. 


Flush  Receptacle. 


A  new  flush  receptacle  made  by  the  Trumbull 
Electric  Manufacturing  Company  of  Plainville,  Conn., 
possesses   some  valuable  features.     As   seen   by  the 
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accompanying  illustration,  the  receptacle  will  fit  any 
standard  switchbo.x  without  making  use  of  a  special 
plug,  and  will  take  any  Edison  base  attachmenr  plug. 
The  receptacle  is  fitted  with  a  nickel-plated  cover. 


A  New  Fuseless  Rosette. 

The  fuseless  rosette  iflustrated  herewith  is  adapted 
particularly  for  concealed  work,  and  is  the  only  fuse- 
less rosette  made  specially  for  this  class  of  work. 
As  seen  by  the  illustration,  a  neat  dome  gives  ample 
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room  for  the  knot  in  the  cord  and  completely  covers 
all  contact  pieces  and  inside  screws.  Heavy  porce- 
lain walls  separate  the  leading-in  wires,  making 
short-circuiting  impossible,  and  adapting  the  rosette 
for  use  with  250-volt  work.  Its  extreme  neatness 
and  ease  of  wiring  are  evident  advantages.  This 
rosette  is  made  by  the  H.  T.  Paiste  Company  of 
Philadelphia. 


Report  of   Boston   Transit   Commission. 

The  ninth  annual  report  of  the  Boston  Transit 
Commission  is  of  particular  interest  to  street-railway 
electricians  and  engineers,  like  most  of  the  commis- 
sion's previous  reports,  by  reason  of  the  very  concise 
manner  in  which  the  work  of  providing  adequate 
transportation  facilities  for  a  great  population,  such 
as  is  comprised  in  Boston's  lo-mile  radius,  is  de- 
scribed. 

The  East  Boston  tunnel,  so  called,  connecting  the 
island  section  and  the  mainland  by  a  subway  beneath 
a  portion  of  the  harbor,  has  been  the  chief  work 
under  the  board's  super\-ision  durin.g  the  past  year. 
The  subway  under  the  streets  and  the  common  cost 
$4,165,000,  and  $3,019,000  is  at  the  commission's  dis- 
posal for  the  construction  of  the  tunnel.  The  board 
announces  that  the  amount  will  suffice.  In  other 
•words,  the  tunnel  and  the  subway  will  be  built  within 
the  appropriation. 

The  report  is  filled  with  descriptive  and  technical 
information  relative  to  the  subject,  and  is  considered 
a  valuable  contribution  to  current  study  of  engineer- 
ing  problems   in   connection    with  transit  projects. 


The  increase  of  electric  roads  in  Germany  during 
igo2  was  about  ,100  kilometers  (t86  miles),  with  an 
additional  400  kilometers  (248  miles')  in  course  of 
construction.  The  number  of  motor  cars  is  esti- 
mated at  12,500,  against  7,,300  in  igoi,  and  their 
pdwer  capacity  at  30,000  kilowatts,  against  25,530 
kilowatts  in   1901. 
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Electric  Power  in  France.' 

By  J.  C.  Covert. 

The  leading  manufacturers  of  France  are  talking 
a  great  deal  about  "la  houille  blanche,"  which,  trans- 
lated literally,  means  "white  coal."  the  name  applied 
by  the  French  to  waterpower.  A  monthly  periodical 
called  La  Houille  Blanche,  devoted  solely  to  the  dis- 
cussion of  the  subject,  has  as  its  motto  the  follow- 
ing: "Black  coal  has  made  modern  industry;  white 
coal  will  transform  it."  The  Economiste  Francjais. 
in  a  recent  article,  says  that  "a  country  like  France, 
very  poor  in  coal,  but  very  rich  in  waterfalls,  may 
maice  everything  by  introducing  a  general  use  of  all 
this  power,  in  which  our  advantages  are  only  sur- 
passed by  Switzerland  and  the  United  States."  Last 
year  a  congress  was  held  in  the  Alps  to  consider 
the  power  that  might  be  utilized  in  those  mountains 
which,  up  to  the  present  time,  have  served  only  for 
the  enjoyment  of  tourists  attracted  thereto  by  the 
wild  and  romantic  forms  of  nature.  The  report  of 
this  congress  was  recently  printed  in  two  large  vol- 
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ducing  from  an  electric  furnace  steel  which  is  said 
to  compete  for  making  tools  with  the  best  steel  of 
France  or  England. 

Electricity  is  utilized  in  almost  every  branch  of 
industry  in  and  around  Lyons.  In  April,  1903,  the 
Lyonnese  Power  Company  of  Rhone  furnished 
12,003  horsepower  to  2,010  subscribers  in  the  city  of 
Lyons.  This  power  is  used  by  bakers,  pork  butchers, 
bookbinders,  locksmiths,  shoemakers,  washerwomen, 
jewelers,  toymakers,  and  in  all  the  branches  of  work 
in  silk,  velvet,  tulle  and  lace. 

Electricity  for  House  Industries. 

France  is  a  country  where  a  large  aggregate  in- 
dustry is  carried  on  by  individuals  in  their  families, 
and  an  effort  is  being  made  to  furnish  these  classes 
with  electrical  power  in  their  households.  It  is 
backed  by  heavy  property  owners  who  feared  that  the 
application  of  steam  or  electricity  in  large  factories 
would  deprive  them  of  tenants,  and  they  have  leased 
electrical  appliances  to  their  tenants,  to  be  paid  for 
by  easy  installments.    In  Lyons  one  of  the  most  popu- 
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Recent  Forms  of  Circuit-breakers. 

About  three  years  ago  the  General  Electric  Com- 
pany placed  on  the  market  a  line  ot  carbon-break 
circuit-breakers.  These  breakers  have  given  such 
good  satisfaction  that  the  company  some  time  ago 
decided  to  extend  and  complete  the  line,  and  has 
recently  placed  upon  the  market  several  new  forms. 
This  new  line  of  circuit-breakers  is  complete  for  all 
current  capacities  from  one  to  10,000  amperes,  and 
for  all  voltages  up  to  650.  They  embody  many  new 
ideas  in  circuit-breaker  construction.  These  circuit- 
breakers  are  illustrated  by  the  accompanying  pictures. 

What  is  known  as  the  Type  C,  Form  K,  is  shown 
in  Fig.  I.  This  breaker  is  designed  specially  for 
heavy  railway  work,  and  is  made  in  capacities  from 
800  to  10,000  amperes,  and  for  voltages  up  to  650. 
It  has  been  adopted  by  the  Interborough  Rapid  Tran- 
sit Company  of  New  York  city,  as  well  as  other 
large  companies,  for  use  in  their  power  stations. 
These  breakers  are  very  liberally  proportioned,  both 
electrically  and  mechanically,  having  ample  carrying 
capacity  and  large  contact  areas.     They  are  reliable  in 


Fig.  I.     Breaker  for  Heavy  Railway  Work. 

umes.  The  congress  showed  the  existence  of  48,860 
waterfalls  in  the  Alps,  46,000  of  which  are  in  use 
and  represent  489.000  horsepower.  The  reports 
note  the  horsepower  as  follows  in  the  departments 
given. 

Horsepower. 

Isere 37.000 

Savoie ■•     3r.ooo 

Lower  Pyrenees 17,000 

Vosges 13.000 

Doubs 11.000 

Total 109,000 

All  of  this  applies  to  unnavigable  streams.  In  the 
navigable  rivers  the  volume  of  utilizable  water  is 
much  less  and  the  horsepower  is  fixed  at  86,000.  In 
1901  it  was  estimated  that  48,000  establishments  in 
France  were  provided  with  hydraulic  power,  utiliz- 
ing 575,000  horsepower.  At  the  same  time  it  was 
estimated  that  in  all  France  the  steam  power  in  use 
aggregated  6.780.000  horsepower.  In  the  Alps,  where 
the  congress  was  held  in  1902,  according  to  the  cal- 
culations of  Rene  Tavernier,  of  Lyons,  the  moun- 
tainous region  between  the  sea,  the  Rhone,  and  the 
frontier  of  Italy  can  furnish  not  less  than  3,000,000 
horsepower,  and  5.000,000  during  eight  or  nine 
months  of  the  year.  This  is  an  immense  reserve 
force  which  has  already  been  partially  drawn  upon 
since  1900.  The  unnavigable  water  courses  of  the 
four  departments  of  the  Isere,  Savoie,  Haute-Savoie 
and  Doubs  furnished  nearly  100,000  horsepower. 
The  navigable  waterways  in  the  single  department 
of  the  Rhone  afford  5.000  horsepower. 

The  hydraulic  force  in  the  Alps  has  been  employed 
in  the  production  of  electricity  that^  is  extensively 
utilized  in  chemical  and  metallurgical  industries. 
According  to  a  report  of  the  chamber  of  commerce 
of  this  citj'  CLyons)  for  1901,  85,000  horsepower  is 
employed  as  follows : 

Horsepower. 

Alaminnm  works 18,000 

Chlorate  of  iwtassium 15.000 

Carbure  of  calcium 20.000 

Metallurgical  products 22,000 

Soda  and  chloride - 10.000 

Total 85.000 

Electrical  Works. 

The  electrical  works  in  and  around  Lyons,  furnish- 
ing power  at  a  distance,  possess  23,000  horsepower 
Power  is  furni.shed  to  flour  mills,  to  chemical  works, 
and  to  hundreds  of  weavers,  where  a  whole  family 
live,  from  generation  to  generation,  in  two  rooms 
which  are  encumbered  by  three  or  four  looms.  At 
one  time  there  was  a  superabundance  of  mills  pro- 
ducing carbure  of  calcium,  capable  of  an  output  of 
50,000  tons  annually,  while  the  consumption  was  only 
about  12.000  tons.  As  production  was  far  in  excess 
of  consumption,  many  of  the  electrical  works  in  the 
carbure  of  calcium  business  went  into  other  lines, 
such  as  supplying  power  to  mills  at  a  distance,  to 
mines,  and  manufacturing  dyestuflfs.    One  is  now  pro- 

1.  This  is  a  United  States  consular  report.  Mr.  Covert  is  sta- 
tioned at  Lyons  and  bis  report  is  dated  September  23,  190J, 


Fig.  2.    Breaker  for  Heavy  Service. 
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lous  quarters  of  the  city  would  be  entirely  deserted 
if  the  weavers  could  not  enjoy  the  advantages  of 
electrical  power  in  their  competition  with  steam- 
impelled  machinery.  In  the  department  of  the  Puy- 
de-D6me,  around  the  city  of  Thiers,  in  the  neighbor- 
hood of  a  small  stream — the  Dore — hundreds  of  fam- 
ilies have  small  outfits  of  machinery  with  which  they 
make  knives.  Upon  the  first  proposition  to  erect  a 
large  factory  to  replace  these  little  family  establish- 
ments some  enterprising  men  in  the  neighborhood, 
moved  by  philanthropy  and  a  desire  to  prevent  the 
industry  from  moving  to  other  quarters,  set  to  work 
to  secure  electrical  power  for  the  community,  and 
now  their  machinery  is  rim  by  electricity  brought 
from  a  distance  of  from  50  to  75  kilometers  {31  to 
46  miles). 

The  manufacture  of  silks  and  velvets  by  steam- 
propelled  machinery  in  France  has  driven  the  hand 
loom  out  of  thousands  of  households  in  this  city, 
notwithstanding  the  struggle  to  introduce  electrical 
power  into  family  service.  The  looms  have  been 
transferred  to  the  country  into  farmhouses,  where 
they  can  be  utilized  in  the  winter  and  in  weather 
unseasonable  for  out-of-door  work.  In  farmhouses 
for  a  distance  of  100  miles  around  Lyons  men, 
women  and  children  put  in  their  odd  hours  at  work 
on  a  loom,  generally  manufacturing  cheap  mous- 
selines  and  the  finest  of  silk  velvets.  It  is  proposed 
to  connect  many  of  these  isolated  looms  with  a  cur- 
rent of  electricity,  thus  introducin.g  power,  light  and 
heat  into  the  poorest  households  of  the  country. 

One  of  the  steam  roads  of  this  district  began  run- 
ning by  electricity  the  first  week  of  this  month.  The 
power  is  derived  from  a  waterfall  known  as  "Le 
Torrent  du  Drac,"  in  the  Alps,  over  an  air  trolley. 
The  "houille  blanche"  locomotive  weighs  50  tons, 
is  12.50  meters  (about  37  feet  8  inches)  long,  and  is 
of  so  horsepower.  It  will  draw  a  train  of  no  tons 
up  an  ascent  of  0.0275  per  meter  (.39-37  inches).  Its 
brakes  will  permit  it  to  haul,  in  a  descent,  a  train  of 
3C0  tons.  The  success  of  this  "white-coal  locomo- 
tive" has  thus  far  been  so  signal  that  it  is  believed 
many  trains  on  the  great  railroads  of  France  will 
soon  be  operated  by  electricitj'. 

Dynamos  in  Use. 

The  far  greater  number  of  the  dynamos  used  in 
France  are  made  at  the  Westinghouse  and  Thomson- 
Houston  works  in  Havre  and  Paris.  Next  to  this 
country,  the  supply  comes  from  Switzerland,  whose 
dynamos  are  well  liked  here.  Men  in  electrical  enter- 
prises in  this  countrv  say  that  the  great  obstacle  to 
receiving  their  machinery  from  the  United  States  is 
the  high  freight  rates  and  the  customs  duty  at  French 
ports.  

According  to  the  monthly  report  of  the  Chicago  and 
Milwaukee  electric  railway,  the  gross  earnings  for 
November  were  $.30,218  and  the  net  earnings  $19,591. 
The  gain  is  114  per  cent,  in  .srross  earnings  and  154 
per  cent,  in  net  earnings  over  November  of  last  year, 
the  ificrease  largely  arising  from  the  traffic  over  the 
Pibertyyille  branch,  opened  September  ist. 


Fig,  3, 


Double-pole  Type. 


operation,  and  are  designed  to  close  with  small  ex- 
penditure of  power. 

The  Type  C,  Form  M  circuit-breaker,  which  is 
illustrated  by  Fig,  2,  like  the  other,  is  intended  for 
heavy  service,  but  is  of  smaller  capacity,  ranging 
from  75  to  800  amperes. 

The  Type  C,  Form  G,  circuit-breaker,  which  is 
shown  in  Fig.  3,  is  compact  and  simple,  yet  a  reliable 
device.  It  is  made  in  various  capacities  up  to  75 
amperes,  and  for  voltages  up  to  650  volts.  This 
breaker  is  made  in  both  single  and  double-pole  types, 
and  either  pole  of  the  latter  may  be  operated  inde- 
pendently. 


Pocket  Ammeter. 


A  small  pocket-size  ammeter  is  especially  desirable 
for  many  purposes,  notably  for  the  use  of  the  auto- 
mobile driver.  The  two  accompanying  cuts  illustrate 
the  Eclipse  pocket  ammeter  as  manufactured  by  the 
Eldridge  Electric  Manufacturing  Company  of 
Springfield,  Mass.  The  instrument  is  supplied  ready 
for  use  and  is  equipped  with  a  flexible  cord.  Fig. 
I  is  a  view  of  the  instrument  with  the  cord  connec- 


Fig 


The  Instrument.  FiK.  2, 

POCKET   AMMETER. 


lion,  and  also  showing  the  contact  spur  at  the  bot- 
tom, which  can  be  drawn  up  into  the  case  when 
not  in  use,  thus  protecting  the  pocket  from  the  sharp 
point.  For  carrying  the  instrument  a  leather  pocket 
case  is  supplied  (Fig.  2),  the  device  being  no  larger 
than  a  good-sized  watch.  Readings  may  be  taken 
with  the  current  flowing  in  either  direction.  The 
instrument  is  practically  dead-beat.  Special  non- 
corrosive  metal  is  used  for  the  contacts,  while  the 
parts  are  made  of  the  best  material.  The  range  of 
the  instrument  is  0-15  amperes. 


The  employment  of  girls  as  telegraph  messengers 
was  vigorously  denounced  recently  by  Judge  Teas- 
dale  in  the  Juvenile  Court  at  Kansas  City,  Mo.,  on 
Ihe  ground  that,  as  the  girls  are  required  to  go  into 
all  sorts  of  places  and  to  meet  all  sorts  of  men,  they 
.see  things  which  no  girl  should  see  and  cofne  in 
contact  with  a  side  of  life  that  shpwld  be  hidden 
from  the  eyes  of  good  girls. 
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DEVELOPMENT  OF  THE  TELEPHONE   FIELD. 


standardization    of    Telephone   Con- 
struction.' 

By  W.  C.  Polk. 

An  article  whicli  enters  into  and  forms  tlie  founda- 
tion of  construction  of  all  modern  plants  in  the  ma- 
jority of  cities  having  a  population  of  35,000  and 
upward  is  underground  conduit.  There  is  the  single 
duct,  multiple  duct,  clay  conduit,  iron  pipe,  cement 
line  pipe,  cement  conduit,  paper  conduit,  creosote 
wood,  etc.,  all  of  various  sizes  and  shapes,  laid  in  a 
variety  of  ways  ;  all  in  use  and  all  giving  satisfaction 
to  the  persons  using  them.  Which  shall  be  standard 
and  how  shall  it  be  laid? 

Shall  the  poles  be  cedar  or  chestnut,  white  cedar 
or  red  cedar,  northern  cedar  or  western  cedar,  cy- 
press or  tamarack?  Shall  they  have  four-inch  tops 
or  five,  six  or  seven,  eight  or  nine,  or  even  greater? 
What  height  shall  they  be,  20  feet  or  60?  I  can  con- 
ceive of  circumstances  and  conditions  under  which 
any  of  the  above  would  be  applicable.  Which,  then, 
shall  be  made  standard  and  adhered  to  upon  all  oc- 
casions? 

There  is  cable;  of  what  size  wire  shall  it  consist? 
What  insulation?  What  capacity?  What  character  of 
siheath  ?  We  cannot  specify  to  which  of  the  many 
qualifications  it  shall  conform  and  say  it  must  be 
universally  used.  I  remember  visiting  a  town  a  short 
time  ago  of  less  than  lo.coo  inhabitants,  and  the  man- 
ager taking  pride  in  telling  me  that  he  had  an  under- 
ground cablf  system,  with  cable  up  to  conference 
specifications,  and  all  that.  This  system  extended 
about  4C0  or  500  feet  from  the  office.  The  cable  was 
of  19-gauge  wire,  0.08  capacity,  500  megohm  insu- 
lation. The  specifications  were  good  if  the  cable 
had  the  qualities  enumerated,  and  should  be  re- 
quired in  certain  cases,  but  in  the  particular  instance 
cited  the  manufacturer  simply  used  these  qualifica- 
tions for  an  excuse  for  charging  an  exorbitant  price 
for  his  goods.  Cable  of  22-gauge  wire,  0.12  capacity, 
would  have  serv'ed  just  as  well  and  operated  as  sat- 
isfactorily   and   cost   less    money. 

Under  present  conditions  I  do  not  believe  that  it 
is  either  possible  or  practical  to  have  a  standard  of 
construction  in  the  Independent  telephone  field.  The 
primary  reason  for  this  belief  lies  in  the  fact  of  there 
being  such  a  large  number  of  separate  and  distinct 
organizations  constructing  and  operating,  each  with 
its  individual  and  personal  ideas  which  it  insists  upon 
following  regardless  of  results  for  good  or  evil 
thereby  inflicted  upon  its  neighbors ;  also  the  fact 
of  the  large  number  of  manufacturers  and  supply 
houses  from  whom  it  is  possible  to  purchase  mate- 
rial and  equipment  precludes  the  possibility  of  an 
early  standardization.  Owing  to  the  recent  develop- 
ing of  the  business.  Independent  telephony  is  in  its 
evolutionary  stage.  New  ideas  and  inventions  are 
being  brought  forth  we  might  say  almost  daily, 
which  prove  to  be  improvements  over  previous  ma- 
terials used. 

We  should  not,  therefore,  retard  the  progress  of 
the  improvements  for  the  sake  of  keeping  to  a 
standard.  Whenever  we  reach  a  time  when  the  evo- 
lution seems  to  have  reached  its  zenith,  if  it  is  pos- 
sible for  this  condition  ever  to  arise,  that  will  be  the 
opportune  moment  for  standardization. 

Another  fact  which  stands  out  very  prominently 
before  us  all  is  the  conditions  of  our  adversary,  the 
Bell  company.  It  '  is  operated  as  nearly  as 
it  is  practicable  10  do  by  one  dominant  power. 
It  purchases  its  equipment  and  supplies  practically 
from  one  and  the  same  source ;  yet  we  all  know 
from  observation  that  it  has  been  unable  as  yet  to 
reach  any  satisfactory  stage  in  standardizing  its 
equipment  or  methods  of  construction.  Travel  over 
its  territory  and  you  will  find  equipment  of  various 
kinds  and  types  and  all  character  of  construction. 

It  seems  to  me  that  if  we  bad  some  national  or- 
ganization board  composed  of  experienced  and  prac- 
tical telephone  engineers  and  construction  superin- 
tendents, made  up  from  representatives  from  all  parts 
of  the^  counti-y,  familiar  with  all  the  conditions  and 
operating  features  in  their  various  localities,  to  whom 
financial  men  and  investors  could  call  upon  for  ad- 
vice, results  would  be  more  satisfactory.  This  or- 
ganization necessarily  could  not  act  as  a  body  in  all 
of  these  cases.  However,  it  could  have  a  standing 
committee  whose  personnel  would  be  of  its  best  and 
most  experienced  men,  these  men  to  be  broad  and  lib- 
eral in  their  views. 

The  problem  which  confronts  the  present  construc- 
tion engineer  with  most  frequency  is  that  he  is  called 
upon  to  construct  a  plant  complete,  required  to  ac- 
complish certain  fixed  results,  and  put  the  system 
upon  an  operating  basis  for  a  specified  amount.  A 
large  number  of  items  of  cost  of  promotion  and 
organization,  over  wdiich  he  has  no  control,  are 
incurred,  and  as  these  increase  the  amount  allowed 
for  construction  is  decreased.  Then  arises  the 
necessity  not  of  following  standards  and  specifica- 
tions but  of  using  judgment  as  to  the  best  that  can 
be  accomplished  for  the  means  available.  There- 
fore, good  construction  at  the  present  time  is  not 
so  much  an  attribute  of  following  fixed  standards 
and  plans  as  it  is  the  result  of  individual  personal- 
ily,  of  being  able  to  meet  the  local  conditions  in  the 
best  possible  manner,  using  the  best  materials  directly 
at  hand  and  keeping  well  within  the  amotmt  of  means 
available. 

I.  Abstract  of  paper  read  before  the  Interstate  Independent  Tele- 
phone Association  in  ChicaKO  on  December  o.  1003.  Mr.  Polk  is  the 
encineer  of  tile  Coniral  Construction  Company  ot  Kansas  City,  Mo, 


Discussion. 

[The  following  discussion  on  Mr.  Polk's  paper 
bears  also  on  the  paper  of  Professor  J.  C.  Kelsey, 
read  the  same  day,  entitled  "Standardization  of  Ap- 
paratus," and  published  in  the  Western  Electrician 
last  week.] 

J.  S.  Bellamy,  Kno.xville,  Iowa :  Professor  Kel- 
sey made  the  statement  that  the  standard  telephone 
line  shoiuld  be  No.  8  copper.  I  would  like  to  ask 
him  about  what  distance  he  would  consider  No.  8 
copper  suitable  to  transmit  voice  currents,  and  how 
far  he  would  consider  No.  10  to  be  suitable ;  whether 
he  considers  No.  10  suitable  for  400  to  500  iniles  ? 

Professor  Kelsey :  My  paper  considers  long-haul 
business.  Under  proper  conditions  a  No.  8  copper 
wire  ought  to  carry  1,000  miles.  No.  10  would  work 
SCO  miles,  or  say  300  miles,  but  it  will  not  do  as  well 
as  No.  8.  No.  70  would  be  suitable  for  400  or  500 
miles  if  you  had  the  instruments  and  the  circuit 
clear. 

C.  S.  Meyers,  Westfield,  III. :  If  anything  can  be 
done  toward  standardizing  either  apparatus  or  con- 
struction, I  think  it  would  be  well  to  do  so.  To 
some  extent  at  least  it  is  practicable.  In  one  of  the 
papers  on  construction  the  point  is  made  that  if  we 
had  a  standard  of  wire,  or  anything  of  that  kind, 
or  a  standard  pole,  that  the  price  on  that  article 
would  immediately  rise  and  we  would  have  no  use 
for  other  sizes.  I  take  it  there  could  be  a  standard 
to  some  extent,  owing  to  the  conditions.  As  to  a 
No.  10  or  No.  8  wire,  I  don't  suppose  any  of  us 
here — any  of  the  companies  here — will  ever  want  to 
rim  long-distance  lines  of  sufficient  length  so  that  it 
will  be  necessary  to  use  No.  8  copper.  We  need 
these  connections,  however,  and  there  should  be  a 
company  using  such  a  wire,  and  such  a  wire  would 
be  a  standard,  I  think,  for  that  purpose.  Again, 
there  could  be  other  standards  used  for  other 
distances.  And  so  in  the  pole-line  construction,  I 
think  as  to  the  spacing  of  wires,  owing  to  the  number 
of  wires  we  have,  and  all  these  things,  that  there 
could  be  a  standardization  of  construction  that  would 
be  to  the  advantage  of  all  telephone  companies. 
Whatever  is  the  best  way  to  bring  this  about,  I  think 
this  convention  should  take  some  action  that  would 
lead  to  results,  and  I  feel  that  it  would  certainly  be 
to  the  benefit  of  all  of  us. 

W.  G.  Thompson,  Lebanon,  Ohio :  In  my  own 
state  we  have  28S  different  telephone  companies.  A 
number  have  no  organized  company,  but  are  mutual 
entirely,  and  the  stock  is  owned  by  the  subscribers 
or  fanners  in  the  various  localities  who  put  their 
money  in  the  plant,  string  a  few  wires  over  the  top 
of  some  old  rails  and  different  things  and  start  a 
telephone  company  to  give  sendee  to  their  various 
subscribers.  One  of  the  first  things  that  they  do  is  to 
come  to  Chicago — and  if  there  is  a  place.  I  suspect, 
on  the  face  of  the  earth  that  a  man  can  be  bunkoed 
it  is  in  Chicago — and  require  the  telephone  manufac- 
turer to  send  them  instruments,  and  he  tells  them  his 
instruments  are  the  only  instruments  on  the  face  of 
the  earth  that  can  do  anything  at  all,  even  to  trans- 
mit speech.  The  result  is  that  they  have  instruments 
shipped  down  into  our  state  until  we  have  just  about 
as  many  different  characters  of  instruments  as  there 
are  telephone  companies,  and  their  qualities  are  prob- 
ably a  good  deal  worse  than  the  number.  Now,  that 
is  the  result  of  two  things:  First,  a  want  of  good 
business  capacity  on  the  part  of  the  persons  who  do 
the  buying,  and  second,  a  want  of  information  which 
.should  be  furnished  by  such  organizations  as  this 
through  the  public  press  and  through  public  means  of 
disseminating  information  so  tliat  these  people  can  re- 
ceive it.  We  can  have  a  standardization  of  apparatus. 
We  are  coming  to  that  standardization  of  apparatus. 
It  is  coming  because  the  fellows  wdio  have  a  want  of 
infoi-mation  and  do  the  buying  go  into  bankruptcy, 
and  it  is  coming  because  energetic  business  men — as- 
sociations like  this — are  realizing  the  necessity  of  edu- 
cating the  people  who  go  into  the  telephone  business 
that  they  cannot  run  a  telephone  plant  without  a 
standardized  equipment.  If  there  is  one  thing  that  is 
needed)  more  than  anything  else  it  is  to  have  sucb  as- 
sociations as  this  indorse  a  inovement  of  this  character, 
so  that  we  can  get  a  high  standard  of  equipiuent,  not 
by  adopting  any  particular  manufacture,  but  by  dis- 
seminating the  information  to  the  people  so  that  they 
will  understand  that  they  should  get  a  certain  char- 
acter of  equipment,  and  that  equipment  would  enable 
them  to  connect  with  others  who  have  perhaps  a  dif- 
ferent manufacturer's  equipment  but  which  had  been 
standardized,  and  the  result  would  be  that  each  would 
be  benefited  by  good  service.  I  think,  therefore,  that 
it  would  be  proper  for  this  association  to  take  that 
matter  under  consideration  and  recommend  the  ap- 
pointment of  a  committee  of  engineers  that  they  might 
designate  and  disseminate  such  information. 

E.  M.  Coleman,  Louisville,  Ky. :  One  of  our  con- 
struction men  came  into  my  office  some  time  ago  and 
said,  "I  have  a  souvenir  for  you,"  and  he  .handed 
to  me  a  peculiar  arrangeinent  or  apparotus  that  he 
had  found  out  in  the  woods  somewhere.  It  was  a  re- 
ceiver and  evidently  liad  been  made  by  hand,  and  I 
cannot  imagine  for  what  purpose  unless  by  these 
people  who  tap  poolroom  wires.  My  curiosity  was 
so  aroused  that  I  discomiected  my  instrument  on  my 
desk  and  applied  that  thing,  and  I  could  talk  at  a 
distance  of  Ico  miles  or  so  just  as  plainly  as  I  could 
with  the  instrument  I  had  on  my  desk,  and  yet  you 
wouldn't  hardly  know  wdiat  it  was  by  looking  at  it. 
There  are  men  in  nearly  every  town  of  any  size  in 


this  country  advertising  themselves  as  manufacturers 
of  telephone  equipment,  and  ab.solutely  they  do  not 
manufacture  a  single  thing  that  goes  into  a  telephone 
instrument.  What  do  they  do?  They  go  on  the 
market  and  they  buy  whatever  they  can  buy  for  the 
least  money  and  assemble  an  instrument,  put  it  on 
the  market  and  sell  it  for  whatever  they  can  get. 


Phenomena  of  the   Telephone    Talking 
Circuit. 

In  an  editorial  last  week  the  Western  Electrician 
referred  to  the  novel  conception  of  the  New  York 
Times  that  the  "immense  mass  of  metal"  of  a  long- 
distance telephone  circuit  is  caused  to  "vibrate  in 
unison  throughout  its  several  parts"  by  the  human 
voice.  A  correspondent  pointed  out  that  only  the 
diaphragms  vibrated,  but  the  Times  refused  to  be 
convinced.  Since  then  it  has  published  two  letters 
sustaining  its  correspondent.  These  letters  are  of 
some  interest.  One,  signed  "H.  S.  B.,"  reads  as  fol- 
lows : 

"An  editorial  this  morning  criticizes  the  comments 
of  a  correspondent  on  the  vibration  of  telephone 
wires.  I  think  his  point  is  better  taken  than  you 
considered  it,  for  there  is  no  vibration  in  the  copper, 
such  as  the  ordinary  meaning  of  the  term  implies. 
A  non-technical  reader  might  ask.  What  does  the 
copper  do  when  traversed  by  a  direct  current  if  it 
vibrates  in  unison  with  an  alternating  current? 

"The  usually  accepted  theory  of  the  ether  assumes, 
in  the  case  of  a  non-conductor,  a  vast  number  of 
particles  free  to  rotate,  but  "limited  in  linear  motion 
to  a  slight  displacement.  This  ether  is  present  in 
solid  bodies  as  well,  and  in  an  electric  conductor 
the  particles  are  free  to  move  in  the  direction  of  the 
conductor.  If  this  latter  forms  a  closed  circuit,  the 
motion  becomes  a  procession.  The  friction  between 
the  moving  particles  and  the  molecules  of  the  metal 
produces  heat,  one  of  the  phenomena  of  the  passage 
of  an  electric  current.  This  linking  of  linear  and 
rotary  motions  gives  the  medium  by  which  the  vibra- 
tion of  the  iron  disk  is  accomplished  across  an  air 
space. 

"This  theory  of  the  ether  accounts  for  motion  pro- 
duced by  energy  at  some  distant  point,  since  there 
is  an  unbroken  medium  necessary  to  transmit  motion  ; 
the  joggling  of  the  inolecules  produces  what  you  call 
molecular  vibration,  but  your  stateinent  would  give 
the  impression  that  it  was  the  metal  only  that  ac- 
complished the  result  instead  of  its  being  merely  an 
accessory." 

Tlfe  second  letter,  signed  "Stevenson,"  is  as  fol- 
lows : 

"In  an  editorial  this  morning  you  call  a  corre- 
spondent to  task  for  'either  knowing  more  than  ex- 
perts about  the  action  of  the '  telephone,  or  a  good 
deal  less.' 

"But  from  your  quotation  from  his  letter  I  think 
he  must  be  an  expert,  because  that  is  really  the  opin- 
ion of  experts  on  the  subject.  On  the  other  hand, 
if  Mr.  Woodbury  really  said  wdiat  be  is  reported 
to  have  said,  he  either  did  not  know  what  he  was 
talking  about  or  he  did  not  expect  his  opinion  to  go 
further  than  his  voice.  Sometimes  an  orator  says 
things  for  the  purpose  of  effect,  not  for  the  purpose 
of  education. 

"All  experts  know  that  the  voice  does  not  set  the 
copper  wire  a-vibrating. 

"If  the  copper  is  set  in  vibration  at  all  (which 
experts  deny),  it  is  the  electric  current  which  sets  it 
in   vibration. 

"But  the  law  in  electric  practice  is,  The  greater 
the  mass  the  less  the  resistance  to  a  current,  whereas 
if  the  mass  was  set  in  vibration  by  the  current,  the 
law  would  be  different. 

"All  that  the  voice  does  is  to  alter  the  rate  and 
form  of  the  ether  vibrations,  which  are  compelled 
by  induction  to  pass  along  the  wire,  instead  of  radiat- 
ing Hertz-like  into   space. 

"The  problem  of  telephoning  any  distance  along  a 
wire  has  been  solved  mathematically  by  Professor 
Pupin  of  Columbia.  And  if  it  was  possible  toget 
perfection  in  practice — that  is,  if  it  was  possible  in 
practice  to  keep  the  wave-lengths  of  the  ether  vibra- 
tions constant — it  would  be  quite  possible  to  telephone 
across   the  Atlantic  by  the  professor's  method. 

"The  fact  that  theory  shows  how  to  carry  the  voice 
any  distance  along  a  wire  by  simply  renovating  the 
loss  of  current  due  to  the  heating  effect  produced 
clearly  proves  that  the  voice  does  not  vibrate  the 
mass  of  the  wire. 

"The  voice,  as  your  correspondent  correctly  states, 
only  moves  the  diaphragm  which  makes  and  breaks 
contact,  and  it  is  that  make  and  break  which  repro- 
duces the  voice  at  the  other  end  of  the  wire;  and 
the  make  and  break  does  not  vibrate  the  mass  of 
the  wire,  they  only  regulate  the  rate  of  the  waves 
of  the  ether.  Or,  if  you  choose  to  say  that  the  ether 
sets  the  copper  vibrating,  then  they  only  regulate 
the  rate  of  that  vibration.  But  the  regulation  of  a 
vale  does  not  require  physical  force,  unless  the  mass 
is  moving  like  a  projectile.  I  think  it  is  due  to  the 
wounded  feelings  of  your  correspondent,  who  is  cer- 
tainly an  expert,  that  yoti  should  correct  your  state- 
ment on  this  subject," 
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Telephone  News  from  the   Northwest. 

A  raise  in  rates  on  the  part  of  the  Iron  Range 
Electric  Telephone  Company  at  Crookston,  Minn., 
has  aroused  resentment.  A  paper  has  been  circulated 
for  signature,  in  which  the  signers  pledge  themselves 
to  order  out  their  telephones.  The  company's  board 
is  filled,  and  the  raise  is  on  residence  rates  in  order 
to  get  a  few  more  instruments  for  business  connec- 
tions. 

The  Thompson  Valley  Telephone  Company  is 
building  a  rural  telephone  line  to  Hokah,  Minn. 

Farmers  of  Collinwood,  near  Dassel,  Minn.,  pro- 
pose a  line  into  Dassel. 

The  Morrison  County  Telephone  Company  is  in- 
stalling a  local  exchange  for  Swanville,  Minn. 

The  Clearwater  Telephone  Company  of  Silver 
Creek.  Minn.,  paid  to  the  state  auditor  of  Minnesota 
the  sum  of  87  cents,  being  three  per  cent,  of  $29.03 
earned  for  the  year  ended  November  30th.  The 
North  Star  Telephone  Company  of  Mountain  Lake 
paid  $53.07  and  the  Grove  City-Rosendale  Telephone 
Company.   $3.14. 

The  petition  of  the  Tri-state  Telephone  and  Tele- 
.graph  Company  to  the  council  of  Owatonna,  Minn., 
for  a  franchise  to  build  through  that  town  was  sum- 
marily laid  on  the  table  by  that  body. 

The  Home  Telephone  Company  of  Fairbank,  Iowa, 
will  install  a  new   100-drop  switchboard  in  its  office. 

D.  C.  Chase  of  Webster  City,  Iowa,  is  organizing 
a  stock  company  for  the  purpose  of  taking  over  the 
lines  of  the  Stratford  Independent  Telephone  Com- 
pany and  putting  in  a  second  telephone  system  at 
Webster  City. 

The  Nebraska  Telephone  Company  has  installed 
a  new  exdiange  in  its  office  at  Fremont,  Neb. 

The  telephone  company  at  Belle  Plaine,  Iowa,  has 
moved   into  its  new  exchange  building. 

The  Reinbeck-Dinsdale  (Iowa)  Mutual  Telephone 
line  has  been  completed.  Henry  Ehlers  is  president 
and  Henn,'  Schmidt  secretary. 

The  Finchford  (Iowa)  Mutual  Telephone  Com- 
pany has  incorporated  with  a  capital  stock  of  $10,000. 
W.  W.  Plantz  is  president  and  G.  A.  Eeanson  sec- 
retary. 

A  new  telephone  company  is  being  formed  to  build 
a  line  from  Gamer,  Iowa,  to  Ventura. 

The  Iowa  Telephone  Company  will  commence  work 
earh'  in  the  spring  on  extensive  improvements  of  its 
system  at  Waterloo. 

J.  T.  Preston  of  Iowa  City,  Iowa,  has  invented  a 
selective  lock-out  system  which  is  designed  to  insure 
users  of  niral  lines  strictly  private  conversation  when 
they  use  a  line  by  cutting  ofif  all  other  telephones 
on  the  line.  The  entire  mechanism  is  controlled  at 
the  central  office. 

The  Oceana  (Mich.)  Telephone  Company  has  in- 
creased its  capital  to  $200,000  and  changed  its  name 
to  the  Lake  Shore  Telephone  Company.  This  change 
was  necessitated  by  the  consolidation  with  the  Pere 
Xfarquette  company  and  the  extension  of  the  com- 
pany's lines. 

The  Grimes  Mutual  Telephone  Company  has  been 
voted  a  franchise  at   Valley  Junction,   Iowa. 

The  Montana  and  Wyoming  Telephone  Company 
has  offered  the  Bell  company  the  privilege  of  putting 
in  long-distance  toll  stations  at  Red  Lodge,  Mont., 
but  the  latter  was  refused.  The  Bell  people  have 
been  twice  defeated  in   attempts  to  get  a   franchise. 

The  Arlington  Telephone  Company  will  build  a  line 
from  M^oville,  Iowa,  to  Lawton,  besides  extending 
its  rural  system  from  the  latter  place.  R. 


in  the  state  to  connect  with  each  other  and  furnish 
an  interchangeable  service.  If  enacted,  this  will  prove 
a  great  convenience  to  patrons  of  the  various  com- 
panies. 

The  Roaring  Fork  Telephone  Company  has  been 
chartered  in  Greene  County,  Tenn.,  with  $250  capital 
by  J.  W.   iMorton  and  others. 

The  Bell  Telephone  Coiiipany  is  seeking  to  secure 
a  franchise  in  the  city  of  Kinston,  N.  C.  L. 


Indiana  Telephone  Items. 

The  Greene  County  Telephone  Company  was  in- 
corporated last  week  with  a  capital  stock  of  $io,ooo 
and  will  establish  telephone  lines  and  exchanges  in 
the  city  of  Worthington  and  throughout  Greene  and 
adjacent  counties. 

The  Matthews  Telephone  Company  has  filed  ar- 
ticles of  incorporation.  The  capital  stock  is  $15,000. 
The  company  is  to  construct  telephone  lines  and 
exchanges  within  Grant,  Delaware,  Blackford  and 
Madison  Counties.  The  principal  offi'ce  will  be  in 
Matthews, 

The  Merchants'  Association  of  the  city  of  Muncie 
held  an  extraordinary  meeting  on  the  night  of  the 
/th  inst.,  and  at  midnight  voted  against  supporting 
two  telephone  systems  and  pledged  the  removal  of 
the  Central  Union  telephones  from  their  places  of 
business.  This  action  was  taken  after  a  conference 
with  the  Central  Union  officials,  who  promptly  re- 
fused to  reduce  rates  to  meet  those  charged  by  the 
Delaware  and  Madison  County  company.  The  agi- 
tation has  been  on  for  some  time.  'The  Central 
Union  agreed  to  improve  the  service,  but  this  was 
not  satisfactory. 

A  war  for  patronage  has  broken  out  between  the 
Bell  people  and  the  United  Telephone  Company  at 
LTpland.  The  United  company  covers  the  territory 
at  present,  but  H.  A.  Nuthall,  contracting  agent  for 
the  Central  Union,  is  planning  to  install  a  local  ex- 
change and  is  promising  free  service  all  over  Grant 
County  (except  to  Matthews)  to  subscribers  to  the 
Bell  telephones. 

At  the  recent  annual  meeting  of  the  Home  Tele- 
phone Company  of  Ft.  Wayne  directors  were  elected. 
The  company  owns  the  two  fine  buildings  in  which 
the  exchanges  are  located,  and  now  has  3,000  tele- 
phones in  use,  with  200  applicants  on  the  list.  The 
company  employs  nearly  a  hundred  persons. 

Mail  delivery  by  telephone  has  already  been  given 
a  practical  test  in  Indiana.  J.  T.  Nance,  postmaster 
at  Harrodsburg,  says  it  is  a  very  common  thing  for 
him  to  read  letters  to  the  patrons  of  the  office  living 
in  the  country,  and  that  they  often  ask  him  to  answer 
important  letters  for  them.  Mr.  Nance  thinks  rural 
special  delivery  would  be  a  great  thing  for  the  coun- 
try people.  Senator  Fairbanks  says  the  Postoffice  De- 
partment has  heartily  approved  of  his  suggestion,  that 
the  telephones  be  employed  for  the  delivery  of  mail, 
and  an  apprcpriation  for  the  experiment  will  undijubt- 
edly  be  incorporated  in  the  supply  bill  for  the  Post- 
office  Department.  Mr.  Fairbanks  has  the  promise 
that  the  experiment  will  first  be  made  in  Indiana. 

Within  the  next  10  days  there  will  be  an  extension 
of  the  telephone  service  of  the  Indianapolis  local 
weather  bureau,  so  that  the  forecast  will  be  tele- 
phoned to  patrons  of  rural  telephone  service. 
Promptly  at  10  o'clock  each  morning  the  operators 
will  call  and  announce  the  weather  forecast  to  all 
the   patrons   simultaneously. 


Old  New  England  Telephone  Companies 
Dissolved. 

Judge  Hammond  of  the  Massachusetts  Supreme 
Court,  on  December  8th,  on  petition  of  the  corpora- 
tions interested,  dissolved  the  Bell  Telephone  Com- 
pany, the  New  England  Telephone  Company  and  the 
National  Bell  Telephone  Company.  This  action  was 
taken  on  the  ground  that  the  three  corporations 
named  are  no  longer  engaged  in  the  business,  having 
been  superseded  some  time  ago,  in  the  case  of  each 
one,  by  a  corporation  organized  under  the  laws  of 
another  state.  The  Bell  company  in  this  trio  was 
organized  July  30,  1878,  with  a  capital  of  $450,000,  to 
manufacture,  sell  and  use  telephones  outside  of  New 
England.  The  New  England  company  was  formed 
February  12,  1878,  with  a  capital  of  $200,000,  for 
the  same  purposes,  within  the  New  England  states. 
The  National  company  was  formed  March  13,  1879, 
with  a  capital  of  $850,000,  for  the  same  purposes 
generally. 


Southeastern  Telephone  Developments.       MANUFACTURERS   AND   DEALERS, 


The  application  of  the  Atlanta  (Ga.)  Telephone 
Company  to  operate  lines  in  Decatur,  Ga.,  has  been 
refused  on  the  grounds  that  no  representatives  were 
present  to  represent  the  company.  The  Southern 
Bell  Telephone  Company  opposed  the  application  of 
the  rival   company. 

The  Cliffdale  Telephone  Company  of  Rutherford 
County,  X.  C,  has  been  incorporated  by  Edward 
Thompson  and  others,  with  a  capital  of  $5,000. 

The  stockholders  of  the  Columbus  (N.  C.)  Tele- 
phone Company  have  perfected  a  reorganization  and 
elected  new  officers.  The  property  was  bid  in  at 
public  auction  recently. 

A  long-drawn  fight  has  been  ended  at  Chattanooga, 
Tenn.,  by  the  signing  of  a  contract  between  the  East 
Tennessee  Telephone  Company  and  the  Hamilton 
Telephone  Company  in  which  the  former  agrees  to 
maintain  the  rates  in  use  before  the  recent  advance 
and  the  Independent  company  agrees  to  surrender  its 
franchise  to  the  city  and  not  to   apply  for  another. 

It  is  rumored  that  an  understanding  has  been 
reached  by  the  Bell  Telephone  Company  and  the  In- 
dependent Telephone  Company  of  Durham,  N.  C,  by 
which  one  of  the  companies  will  get  control  of  the 
field,  which  will  practically  mean  a  division  of  the 
Slate  in  all  parts. 

The  Gainsboro  Telephone  Company,  a  long-distance 
concern,  with  headquarters  at  Carrollton.  Ga.,  has 
bought  the  plant  of  the  Hogansville  (Ga.)  company 
and  several  short  lines,  valued  at  about  $2,500. 

The  Mao'land  Telephone  and  Telegraph  Company 
has  opened  a  number  of  important  connections  with 
the  western  part  of  the  state,  by  arrangements  with 
other  companies.  It  is  said  that  a  connection  to 
Pittsburg.  Pa.,  will  ultimately  be  effected,  which 
would  involve  only  an  extension  from  Berkeley 
Springs.  W.  Va..  to  Cumberland.  Md. 

The  House  of  Delegates  at  Richmond,  Va.,  has 
adopted  an  amendment  to  the  house  bill  No.  3471 
which  requires    all    telephone   companies  operating 


The  Stromberg-Carlson  Telephone  Manufacturing 
Company  has  recently  contracted  with  Leach  &  Mc- 
Arthur  of  Chillicothe,  Mo.,  for  a  1,000-line,  visual- 
signal,  generator-call  switchboard  with  800  lines  in- 
stalled. 

The  Columbia  Telephone  Company  of  Hudson, 
N.  Y.,  has  recently  completed  its  telephone  system 
in  that  city  which  includes  an  extensive  underground 
system.  After  making  a  thorough  investigation  it 
decided  upon  bituminized  fiber  for  its  conduits.  The 
points  in  favor  of  the  fiber  are  that  it  is  electrolysis- 
proof,  moisture-proof,  non-corrosive  and  will  stand 
an  insulation  test  of  65,ooo  volts  with  safety.  The 
American  Conduit  Company  of  New  York  city  is  a 
large  producer  of  this  kind  of  conduit,  which  it 
especially  recommends  for  telephone  work. 

Even  in  these  days  of  elaborate  catalogues,  the  bul- 
letin just  issued  by  the  Kellogg  Switchboard  and 
Supply  Company  of  Chicago  is  designed  to  arrest 
attention.  It  is  devoted  to  magneto  telephones  and 
takes  up  in  detail  the  description  of  this  style  of 
apparatus,  including  transmitters,  receivers,  ringers, 
etc.  Switchboard  apparatus  is  not  discussed.  Four- 
party  selective  telephones  are  given  considerable 
space,  including  diagrams  of  the  circuits  and  ex- 
planations of  the  operation.  The  bulletin  is  plenti- 
fully supplied  with  fine  illustrations.  This  is  No.  i 
of  a  series  which  will  describe  in  full  all  the  Kellogg 
apparatus. 


R.  J.  Ingraham,  city  counselor  of  Kansas  City, 
Mo.,  announces  that  as  soon  as  the  Home  Telephone 
Company,  which  is'  preparing  to  establish  a  service 
in  that  city,  has  its  central  station  completed  he  will 
bring  suit  to  compel  the  Missouri  and  Kansas  Tele- 
phone Company  (Bell)  to  coimect  therewith  so 
that  a  subscriber  of  one  system  may  be  connected 
with  subscribers  of  the  other. 


TELEPHONE  MEN. 


H.  J.  Blanchaine  has  been  succeeded  as  manager 
of  the  Jasper  County  (Iowa)  Telephone  Company 
by  R.  S.  Redman  of  Des  Moines. 

J.  W.  Justice  of  Sharon,  Iowa,  was  elected  presi- 
dent of  the  rural  telephone  lines  of  John  County. 
T.  E.  Fountain  of  Tiffin  was  elected  secretary. 

C.  O.  Harris,  formerly  superintendent  and  engineer 
of  (he  Rochester  Telephone  Company,  Rochester, 
N.  Y.,  has  associated  himself  with  the  sales  depart- 
ment of  the  Stromberg-Carlson  Telephone  Manufac- 
turing Company  and  is  located   at  CHiicago. 

C.  E.  Stinson  of  Rochester,  N.  Y.,  well  known  by 
his  work  in  connection  with  the  Rochester  Telephone 
Company  and  the  reorganization  of  the  Stromberg- 
Carlson  Telephone  Manufacturing  Company,  and  who 
has  also  been  for  some  time  president  of  the  Mem- 
phis Telephone  Company,  has  resigned  the  presidency 
of  the  latter  company  and  will  change  his  place  of 
residence  from  Rochester  to  Buffalo,  N.  Y. 


GENERAL  TELEPHONE  NEWS. 

The  Rocky  Mountain  Bell  Telephone  Company 
will  extend  its  lines  from  Livingston  into  the  Shields 
River   and   upper  Yellowstone  countries. 

About  25  miles  of  toll  line  will  be  constructed  in 
Colquitt,  Ga.,  by  the  Blakely  (Ga.)  Telephone  Com- 
pany. W.  H.  Powell  of  Blakely  is  the  engineer  in 
charge. 

The  Hotel  Green  of  Monterey,  Cal.,  has  had  a 
complete  telephone  system  installed,  consisting  of  63 
telephones  and  switchboard  of  the  Stromberg-Carl- 
son make,  furnished  by  the  Kilbourne  &  Clark  Com- 
pany of  San  Francisco. 

John  Cassidy  of  Honolulu,  H.  I.,  has  been  awarded 
the  contract  for  constructing  the  telephone  line  on 
Molakai,  connecting  the  leper  settlement  with  the 
neighboring  villages,  for  which  purpose  the  Legis- 
lature recently  appropriated   $5,000. 

The  concession  granted  by  the  Mexican  govern- 
ment to  the  Mexican  Telephone  Company  for  the 
establishment  and  operation  of  its  telephone  system 
in  Mexico  expired  on  November  15th.  The  govern- 
ment has  given  the  company  assurances,  however, 
that  the  concession  will  be  renewed. 

The  District  Court  of  Sedgwick  County,  Kan.,  re- 
cently decided  in  favor  of  the  Bell  Telephone  Com- 
pany in  its  case  involving  the  right  of  a  telephone 
company  to  erect  its  poles  in  a  city  in  Kansas  with- 
out first  obtaining  the  permission  of  the  city  so  to 
do.  Judge  Dale  held  that  the  telephone  companies 
have  such  right  The  case  will  be  appealed  by  the 
city. 

Mayor  King  of  Lorain,  Ohio,  has  vetoed  the  ordi- 
nance passed  by  the  City  Council  two  weeks  ago 
granting  the  Ohio  Telephone  and  Telegraph  Com- 
pany entrance  into  Lorain.  He  recommended  that  the 
company  be  compelled  to  make  some  recompense  for 
the  privileges  it  would  receive  in  case  the  ordinance 
was  passed.  It  will  be  remembered  that  many  citi- 
zens attended  the  meeting  of  the  council  at  which 
the  ordinance  was  presented,  and  hissed  the  council 
for   passing  it 

The  Pacific  States  Telephone  and  Telegraph  Com- 
pany has  requested  the  supervisors  to  grant  an  ex- 
tension of  one  year's  time  to  rearrange  the  wire 
systems  of  San  Francisco,  in  order  that  current-bear- 
ing wires  may  be  placed  further  apart,  thus  making 
it  safer  for  linemen  to  work.  The  one  year's  time 
allowed  for  the  change  expires  in  January,  but  the 
company  asks  for  the  extension  of  time,  giving  as  a 
reason  the  linemen's  strike  this  summer,  which  lasted 
four  months,  during  which  time  nothing  could  be 
done. 

The  banquet  given  in  the  Auditorium  Hotel  after 
the  close  of  the  Interstate  Independent  Telephone  con- 
vention last  week  was  eminently  successful.  The  large 
assemblage  enjoyed  a  good  dinner,  interspersed  with 
excellent  music  from  one  of  Qiicago's  largest  and 
best  orchestras.  C.  E.  Hull  of  Salem,  111.,  was  toast- 
master  and  his  task  was  ntade  a  pleasant  one  by  the 
happy  responses  to  toasts  by  Henry  A.  Barnhart  of 
Rochester,  Ind.,  Gilbert  Thompson  of  Lebanon,  Ohio, 
E.  J.  Clapp  of  Aurora,  III.,  Nerz  Clark  of  Bov/ling 
Green,  Ky.,  and  J.  S,  Bellamy  of  Knoxvtlle,  |pw^. 
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The  Comparative  Behavior   of   Floating 

and  Booster-controlled  Batteries 

on  Fluctuating   Loads.' 

By  Lamar  Lyndon. 

Where  the  load  is  applied  some  distance  from  the 
power  station,  there  are  five  possible  methods  of  in- 
stalling a  storage  battery  to  maintain  the  load  on  the 
generator  reasonably  constant,  which  are : 

(1)  Floating  battery   in    power   station. 

(2)  Floating  battery,  out  on  line,  at  point  of  ap- 
plication of  load. 

(3)  Battery  with  booster,  in  power-station. 

(4)  Battery  and  booster,  ont  on  line,  at  point  of 
application  of  the  load. 

(5)  Battery  out  on  line,  at  point  of  application  of 
the  load,  and  booster  in  the  power  station. 

Case  L — Floating  Battery  in  Station. 
Consider  the  case  of  a  fluctuating  load.    The  min- 
imum   current   is   260,   maximum   1,000  and  average 
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FIG.   I.       floating  and    BOOSTER-CONTROLLED  BATTERIES. 
SUMMATION    CURVES,    THEORETICAL    CASE. 

600  amperes.  Such  a  load  coming  directly  on  the 
generating  equipment  must  result  in  low  efficiency 
and  high  fuel-consumption  per  horsepower-hour ; 
and  will  require  generators  with  large  overload 
capacity  and  heavy  engines  to  withstand  the  strains 
imposed.  It  may  here  be  mentioned  that  these 
figures  are  not  assumed,  but  represent  the  actual 
readings  made  on  an  operating  electric  railway.  If 
this  load  is  carried  over  one  feeder  to  a  point  two 
miles  from  the  power  station  and  the  minimum  volt- 
age at  any  time  is  to  be  350  volts,  the  track  being 
of  70-pound  rail,  well  bonded,  the  summation  curve 
of  the  system  may  be  found  from  the  characteristic 
curves  of  the  generator  and  battery.  Fig.  i  shows 
the  summation  curve  for  a  theoretical  case  in  which 
the  characteristic  curves  of  the  generator  and 
battery  are  straight  lines.  It  gives  the  station  volt- 
age at  any  output  to  the  external  circuit  and  was 
constructed  as  follows ;  At  voltage  of  530  the  gen- 
erator output  was  800  amperes,  the  battery  discharge 
200;  total.  1,000  amperes  to  the  line.  Similarly,  at 
540  volts  the  sum  of  the  two  outputs  =  700  -\-  100  = 
800;  at  560  volts  the  generator  output  =  500  am- 
peres and  the  current  going  into  the  battery  =  100 
amperes;  hence  the  line  current  =  500  —  100  =  400. 
Similarly,  at  570  volts,  the  line  current  =  400  —  200  = 
200  amperes.     In  this  way  the  points  on  the  summa- 
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FIG.   2.       FLOATING  AND    BOOSTER-CONTROLLED  BATTERIES. 
— BATTERY   AND    GENERATOR    CHARACTERISTICS- 

tion  curve  were  located  which  gives  line  current  as 
the  abscissas  and  station  voltage  as  the  ordinates. 
•  Since  the  characteristics  are  both  straight  lines,  the 
summation  curve  is  also  a  straight  line.  In  this  case 
only  two  points  have  to  be  located  and  joined  to- 
gether, but  in  many  cases  where  the  generator  char- 
acteristic is  a  curve,  the  summation  line  becomes  a 
curve  and  several  points  must  be  located  to  trace  it. 
The  foregoing  is  based  on  straight  generator  char- 
acteristic. As  a  matter  of  fact,  however,  it  would 
be  of  the  form  shown  in  Fig.  2.  This  change,  from 
a  theoretical  straight  characteristic  to  the'  actual 
drooping  one,  introduces  complications.  If  the  bat- 
tery characteristic  intersects  that  of  the  generator  at 
the  point  of  normal  load — 6co  amperes — as  indicated 
by  the  dotted  line,  the  discharge  on  heavy  loads  will 
be  greater  than  in  the  previous  case,  since  the  in- 
clination of  any  element  of  the  curved  portion  to  the 
horizontal  is  greater  than  that  of  the  straight-line 
characteristic,  and  a  larger  portion  of  the  load  will 
be  taken  by  the  battery.  But  it  may  also  be  seen 
that  vvith  the  same  light  loads  as  before,  the  battery- 
charging  current  is  less  than  in  the  previous  case. 

-,  T,  A"condeiis;ition  of  ".i  paper  i  presented  at  a  raeetinc  of  the 
American  Institute  of  liloctrical  Engineers  in  New  Yorlf  city. 
J^ovember  20,  1903. 


In  any  battery  used  for  regulation,  it  is  necessary 
that  the  input  approximately  equal  the  output,  other- 
wise the  state  of  battery  charge  is  changed  and  the 
efficiency  of  the  regulation  decreased.  If  the  input 
exceed  the  output,  the  excess  energy  will  be  lost, 
going  off  in  the  form  of  free  gases  from  the  cells, 
and  the  high  voltage  due  to  overcharging  decreases 
the  current  which  may  be  sent  into  the  battery  on 
light  load,  thus  permitting  more  fluctuation  of  the 
generator  load.  Furthermore,  continuous  over- 
charge will  ruin  a  battery,  if  persisted  in. 

If  the  output  exceed  the  input,  electrical  bank- 
ruptcy follows,  and  the  battery  is  in  no  condition  to 
help  the  generator  when  most  needed. 

The  conditions  are  then  manifestly  less  advan- 
tageous in  the  actual  case  than  in  the  theoretical  case 
first  discussed  and  in  either  case  are  worse  than  they 
would  be  with  an  over-compounded  generator  in 
the  power  station  working  without  a  battery.  The 
mere  reduction  of  mechanical  strains  and  fuel-con- 
sumption are  of  little  avail  if  the  cars  on  the  system 
cannot  be  accelerated,  carried  over  grades  and  sched- 
ules maintained.  In  Fig.  3  are  plotted  the  charac- 
teristic of  an  over-compounded  generator,  the  line 
characteristic  with  resistance  0.18  ohm  as  before  and 
a  combination  of  these  showing  the  total  character- 
istic for  the  feeding-point. 

Case  II. — Floating  Battery  Out  on  the  Line. 

Consider  now  the  case  of  a  floating  battery  lo- 
cated at  the  feed  point — two  miles  away  from  the 
station  :  Assume  an  over-compounded  generator  of 
520  volts  at  no  load,  and  580  volts  at  full  load  of  800 
amperes,  and  assume  further  that  the  battery  will 
discharge  2C0  amperes  at  maximum  load  of  1,000 
amperes,  giving  800  amperes  as  the  maximum  trans- 
mitted over  the  line.  If  the  minimum  voltage  allow- 
able be  350  volts,  the  resistance  =  0.287  ohm,  or 
0.2288  oh.n  for  the  copper  resistance,  corresponding 
to  495,000  circular  mils  of  25  per  cent.  less  copper 
than  that  required  in  the  case  of  the  compound- 
wound  generator  working  alone. 

Fig.  4  shows  the  generator  characteristic,  the  line 
characteristic,  the  combined  characteristic,  and  the 
characteristic  of  a  6oo-ampere-hour,  392-volt  bat- 
tery. This  shows  that  when  the  maximum  load  of 
1,000   amperes   comes    on   the   system   the   generator 
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FIG.    3.       FLOATING  AND    BOOSTER-CONTROLLED  BATTERIES. 
— CHARACTERISTIC   CURVES,   GENERATOR    OVER- 
COMPOUNDED. 

supplies  700  amperes,  the  battery  300,  and  the  voltage 
is  371. 

In  Fig.  5  are  shown  the  summation  curve  of  Fig. 
4,  giving  the  voltage  at  the  feeder-point  for  any  cur- 
rent to  the  line,  and  the  line  No.  2  which  shows  the 
relation  between  the  amperes  flowing  over  the  line 
and  the  current  from  the  generator.  The  only  objec- 
tionable feature  in  this  system  is  that  the  charging 
current  at  no  load  would  be  far  in  excess  of  the 
permissible  rate.  If  there  is  any  possibility  of  the 
line  ever  being  relieved  of  load,  some  provision  must 
be  made  for  avoiding  this  excessive  charge.  In  the 
system  under  discussion,  however,  this  never  occurs. 

The  location  of  a  floating  battery  at  the  feeding- 
point  shows  manifest  and  undoubted  improvement 
in  that  it  not  only  performs  all  the  functions  of 
equalization  with  the  production  of  the  accompany- 
ing benefits,  but  the  copper  and  size  of  generator  are 
so  much  decreased  that  the  saving  will  be  greater 
than  the  cost  of  the  battery,  so  that  the  first  cost 
of  the  system  is  less  than  in  the  case  of  a  generator 
without  the  battery  auxiliary. 

It  is  to  be  noted  that  the  voltage  at  the  feeding- 
point,  with  average  line  load,  is  392  volts,  which  is 
also  the  open-circuit  voltage  of  the  battery.  In  the 
case  of  the  battery  located  in  the  power  station,  the 
floating  voltage  required  is  5!50.  The  number  of  cells 
in  series  in  the  former  instance  is  194,  and  in  the 
latter  271  :  so  that  the  cost  of  the  batterv  is  dimin- 
ished in  this  ratio,  or  28  per  cent.  Also  this  changes 
the  slope  of  the  battery  characteristic.  The  550-volt 
battery  shows  30  volts  increase  above  normal  for 
the  one-hour  charge  rate,  and  the  same  amount  be- 
low normal  for  the  one-hour  discharge  rate.  In  Fig. 
4  it  may  be  seen  that  the  variation  above  or  below 
normal  for  the  one-hour  rate  of  charge  or  discharge, 
is,  21.5  volts  due  to  the  smaller  number  of  cells  in 
series.  The  change  in  the  voltage  of  the  individual 
cells  is,  of  course,  the  same  in  either  case. 

The  results,  then,  of  locating  a  battery  out  on  the 
line  as  compared  with  the  use  of  the  generator 
working  alone  are:  (i)  Load  on  generator  is 
maintained  much  more  constant.  (2)  Copper  cost 
is  greatly  reduced.  (3)  Voltage  varies  much  less 
and  with  less  copper,  the  minimum  voltage  being 
increased.     Also   the  full   capacity  of  the  battery  is 


utilized,  which  was  not  the  case  when  floated  in  the 
station. 

In  discussing  the  operation  of  the  two  batteries 
previously  considered  with  booster  auxiliaries,  it  is 
proper  here  to  indicate  how,  and  under  what  condi- 
tions, automatic  boosters  operate.  There  are  two 
generic  types  of  regulating  boosters:  One  in  which 
slight  changes  of  line  voltage  cause  changes  in  field 
excitation  to  produce  charge  or  discharge;  in  the 
other  the  field  excitation  is  varied  by  the  changes  in 
external  load. 

The  operation  of  the  first  booster  is  as  follows : 
At  normal  load,  the  voltage  of  the  battery  is  equal 
to  that  of  the  line,  and  as  no  current  flows  either 
into  or  out  of  it,  the  series  field  is  not  excited 
and  the  booster  voltage  is  zero.  On  increase  of  ex- 
ternal load,  the  generator  tends  to  send  out  addi- 
tional current,  causing  a  slight  decrease  in  line  volt- 
age. The  battery  then  begins  to  discharge  and  the 
field  being  energized  by  the  outgoing  current, 
induces  an  electromotive  force  to  assist  the  dis- 
charge, or,  in  other  words,  adds  an  electromotive 
force  to  the  battery  electromotive  force  equal  to 
the    drop    due    to    discharge.     This    added    electro- 
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FIG.   4.       FLOATING  AND    BOOSTER-CONTROLLED  BATTERIES. 
— CHARACTERISTICS,    INCLUDING  6cO-AMPERE- 

HOUR    BATTERY. 

motive  force  compensates  for  the  battery  drop  what- 
ever the  rate  of  discharge,  since  both  vary  directly 
as  the  outflowing  current.  Conversely,  if  the  load 
decreases,  the  line  voltage  will  rise  slightly,  causing 
the  beginning  of  a  charge.  The  direction  of  the  cur- 
rent now  being  reversed  in  the  coils,  the  electro- 
motive force  produced  in  the  booster  armature  is  also 
in  the  opposite  direction,  and  assists  in  forcing  the 
charge  into  the  battery.  Since  the  rise  in  battery 
voltage  on  charge  increases  proportionately  to  the 
current,  and  the  electromotive  force  of  the  booster 
rises  also,  the  rise  in  battery  electromotive  force  is 
practically  compensated  for.  Therefore,  within  srnall 
percentages  the  voltage  is  maintained  constant,  re- 
gardless of  the  rate  of  battery  charge  or  discharge, 
and  from  this  it  follows  that  the  load  on  the  gen- 
erator is  also  kept  constant.  Obviously,  this  booster 
is  operative  only  on  systems  having  a  falling  char- 
acteristic with  load 'increase ;  that  is,  with  a  shunt 
generator,  if  the  battery  is  located  in  the  power  house 
or  on  a  feeder,  the  drop  through  which  exceeds  the 
increase  in  voltage  at  the  generator  terminals,  if  the 
system  is   fed  by  a  compound-wound   dynamo. 

In  the  second  type  of  booster  the  battery  voltage 
is  equal  to  the  line  voltage,  and  at  normal  load  the 
excitation  of  the  series  field,  which  is  in  the  external 
circuit,  is  exactly  equal  to  that  of  the  shunt  field. 
These  being  oppositely  wound,  neutralize,  and  the 
booster  voltage  is  zero.  If  the  external  load  be  in- 
creased, the  excitation  of  the  series  field  overpowers 
that  of  the  shunt  field,  and  there  results  a  booster 
electromotive  force  proportional  to  the  increase  in 
external  load  and  in  a  direction  to  cause  the  battery 
to   discharge.     Should   the   load   decrease,   the   shunt 
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FIG.   5.       FLOATING  AND    BOOSTER-CONTROLLED  BATTERIES. 
— SUMMATION    CURVE   OF   FIG.    4. 

field  is  the  predominant  one  and  produces  an  elec- 
tromotive force  in  the  booster  armature  to  cause  a 
charging  current  to  flow  into  the  battery.  This 
booster  can  be  used  either  with  shunt  or  compound- 
wound  machines. 

Case  III. — Battery  with  Booster  in  Power  Sta- 
tion. 
Since  with  a  booster-controlled  battery  the  load  is 
kept  practically  constant,  it  matters  little  what  kind 
of  generator  is  used  in  the  power  station,  it  being 
only  necessary  to  settle  on  the  best  average  station 
voltage.  Assuming  550  volts  as  the  desired  electro- 
motive force  at  the  station,  a  550-volt  battery,  the 
same  load  and  general  conditions  as  in  Case  I.,  the 
size  of  battery  is  to  be  determined.  Since  the  aver- 
age load  is  6(X)  amperes,  and  the  maximum  1,000.  a 
battery  to  discharge  400  amperes  is  required.  If  the 
one-hour  rate  is  not  to  be  exceeded,  an  800-ampere- 
hour  battery  is  necessary.  The  maximum  load  comes 
on  the  system  but  infrequently,  and  as  it  lasts  only 
five  seconds  a  7ao-ampere-hour  battery  having  a  one- 
hour  rate  of  350  amperes  will  be  ample,  as  it  will  only 
have  to  give  out  17  per  cent,  in  excess  of  its  rating, 
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and  then  for  a  negligible  time.  Even  a  600-ampere- 
hour  battery  would  work  satisfactorily  on  this  load. 

Assuming  a  700-ampere-hour  battery  in  the  station, 
practically  all  the  fluctuations  in  load  will  be  ab- 
sorbed and  the  generator  load  curve  becomes  a 
straight,  or,  rather,  a  wavy  line.  The  station  voltage 
being  constant,  the  feed-point  electromotive  forces  at 
various  line  loads  are  not  quite  so  satisfactory  as 
are  furnished  by  a  compound-wound  generator.  If 
the  minimum  voltage  at  the  feed  point  is  to  be  350, 
the  resistance  must  not  exceed  0.2  ohm  or  0.141S  ohm 
for  the  copper  resistance,  requiring  Soj.oco  circular 
mils,  as  against  665,000.  The  generating  equipment, 
however,  is  reduced  in  size  from  550  kilowatts  to  350 
kilowatts  and  the  fuel   economy  greatly  increased. 

.\s  compared  with  the  .shunt-wound  generator 
working  with  a  floating  battery  in  The  power  station, 
the  generating  equipment  in  Case  III.  is  330  kilo- 
watts, as  against  440;  the  copper,  805,000,  as  against 
945,000:  the  load  variation  six  per  cent,  as  against 
47  per  cent. :  the  voltage  variation  at  the  feed  point 
19  per  cent,  as  against  20  per  cent. — these  two  fac- 
tors being  practically  equal,  because  of  the  greater 
amount  of  copper  in  the  line  fed  from  the  floating 
batter}'. 

C.\SE  n'. — B.\TTERV    AND    BOOSTER   OUT  ON    LiNE. 

If  the  floating  battery  out  on  the  line  has  a  booster 
auxiliary  working  with  it,  the  current  passing  over 
the  feeder  will  be  maintained  constant,  and  the  av- 
erage load  only  will  be  transmitted  from  the  power 
station.  If,  as  in  the  previous  cases,  the  voltage  is 
not  to  fall  below  350  volts,  the  resistance  (assuming 
S50  as  the  generator  voltage)  will  be  0.333  ohm  total, 
or  0.2751  ohm  for  the  copper,  equivalent  to  415,000 
circular  mils.  This,  however,  is  not  so  advantageous 
as  it  seems,  for  the  voltage  at  the  po.int  where  the 
booster  is  located  is  constant,  and  the  electromotive 
force  will  neither  fall  below  350,  nor  will  it  rise  above 
it.  ^  Taking  420  volts  as  a  satisfactory  pressure,  the 
resistance  of  the  line  becomes  0.217  ohm  =  0.1588  ohm 
for  the  copper  =  720,000  circular  mils.  This  allows 
the  maintenance  of  a  satisfactory  potential,  which 
varies  so  slightly  as  to  be  practically  constant. 

Compared  with  the  floating  battery  on  the  line 
(Case  II.)  the  booster-controlled  sy.stem  (Case  IV.) 
gives  a  higher  and  more  satisfactory  voltage ;  the 
copper  is  720,000  circular  mils  as  against  495,000  cir- 
cular nlils.  This  is  not  a  real  comparison,  however, 
in  view  of  the  higher  voltage  maintained.  The  load 
on  the  generating  equipment  is  kept  constant  within 
six  per  cent.,  as  against  a  variation  of  17  per  cent; 
the  power-house  capacity  required  is  330  kilowatts, 
against  385  kilowatts. 

While  the  booster-controlled  battery  out  on  the 
line  is  theoretically  superior  to  a  similar  equipment 
in  the  power  station,  it  requires  extra  attendance, 
which  in  many  cases  offsets  its  advantages  and  makes 
it  advisable  to  put  the  booster  and  battery  in  the 
station  and  add  a  little  more  cooper  to  the  line,  or 
install  a  floating  battery  at  the  feed  point. 

Furthermore,  the  usual  condition  in  practice  is  that 
of  a  power  plant  supplying  current  to  numerous  feed- 
ers, no  single  one  of  which  carries  sufficient  current, 
or  is  enough  longer  than  the  others,  to  warrant  a 
battery  installation  only  to  take  cai^e  of  its  load  and 
voltage.  Generally,  therefore,  in  order  to  regulate  the 
station  load,  the  batter\'  and  booster  must  be  in  the 
power  station. 

The  advantages  shown  by  the  booster-controlled 
batteries  over  those  floating  across  the  circuit  do  not 
include  a  most  important  one ;  namely,  the  ability  to 
obtain  full  battery  dischar.ge.  even  when  the  stored 
energ>-  in  the  cells  is  nearly  exhausted  and  the  volt- 
age decreased  below  normal.  If  any  unusual  condi- 
tion or  event  should  raise  the  average  load  on  a 
system  not  controlled  by  a  booster,  the  output  might 
exceed  the  input  for  several  hours,  and  the  battery 
be  so  far  exhausted  that  the  voltage  would  fall  to 
1.7  per  cell  when  discharging  at  the  one-hour  rate. 
This  is  a  decrease  of  0.215  vo't  P^r  "^e" — or  'i^  volts 
in  a  550-volt  battery — below  the  minimum  voltage  of 
discharge  when  the  battery  has  been  fully  charged. 
Obviously,  without  a  booster  the  battery  in  this  con- 
dition would  not  be  of  any  assistance  at  all  in  the 
power  station,  and  its  regulating  ability  out  on  the 
line  greatly  impaired. 

Another  advantage  offered  by  the  booster  is  that 
the  necessary  overcharge  is  not  attended  bv  a  trouble- 
some manipulation  of  water  barrels,  with  the  usual 
accompaniment  of  heavy  grate  bars  and  a  jug  of 
sulphuric  acid. 

Case  V. — Booster  ix  Statton  ;  Battery  on  Line. 
The  final  method  of  installing  the  battery ;  that  is. 
with  the  booster  in  the  power  house  and  the  battery 
out  on  the  line,  is  peculiar  in  that  only  one  type 
of  booster  may  he  used,  and  there  must  be  a  separate 
feeder  from  the  booster  to  the  point  where  the  battery 
is  located.  In  the  foregoing  discussions  a  single 
feeder  from  the  power  station  to  the  feed  point  has 
been  assumed,  to  simplify  the  comparison,  which  is 
just  ss  valid  in  its  results  as  if  the  load  had  been 
distributed  over  the  length  of  various  feeders.  If 
the  circuits  in  the  cases  discussed  were  merely  a 
simple  trolley  and  track  with  distributed  loads,  any 
of  the  four  described  applications  could  be  used. 

Discussion    (in  abstract). 

Joseph  Appleton,  Philadelphia :  In  the  opening 
part  of  his  paper  Mr.  Lyndon  draws  attention  to 
the  value  of  batteries  for  relieving  the  strain  on 
the  generators  on  fluctuating  loads.  Only  yesterday 
I  came  across  an  example  of  this  which  is  verj' 
striking.    In  Oakland,  Cal.,  they  have  recently  built 


a  railroad  in  connection  with  a  new  ferry  line  in 
San  Francisco.  They  run  three  and  four-car  trains, 
and  there  are  periods  during  each  hour  when  the 
load  is  entirely  off  the  station.  The  station  equip- 
ment is  one  600-kilowatt  and  one  850-kilowatt  gen- 
erator, both  direct-connected  to  Corliss-type  low- 
speed  engines.  Before  the  battery  was  in  operation 
it  was  absolutely  necessary  to  have  a  man  at  the 
throttle  of  each  engine  to  regulate  the  engine  when 
the  load  went  off  the  station  entirely.  Now,  with 
the  battery  in,  the  850-kilowatt  generator  maintains 
a  load  between  700  and  800  amperes  all  the  time,  with 
swings  up  to  2,600  amperes  on  the  station.  This 
practically  maintains  the  load  absolutely  constant 
on  the  generator,  no  strain  at  all,  and  leaves  the  600- 
kilowatt  generator  as  a  spare.  That  is  a  good  ex- 
ample of  what  the  battery  will  do  under  those  con- 
ditions. 

A.  S.  Hubbard,  New  York  city:  As  to  the  point 
of  putting  a  battery  in  a  generating  station  10  main- 
tain the  load  constant.  The  proper  thing  to  do  is  to 
desigTi  the  battery  in  such  a  way  that  should  the 
entire  load  go  off  the  station  the  battery  will  still 
continue  to  charge.  That  can  be  accomplished  by 
making  the  plates  of  very  large  surface,  and  so  ac- 
commodate a  high  ampere  charge  rate  per  square 
inch.  It  seems  to  me  foolish  to  put  in  a  battery  for 
the  purpose  of  caring  for  the  load  changes  and  then, 
just  at  the  time  you  want  to  prevent  the  engine  from 
"racing,"   to  have  the  battery  go  out  of  circuit. 

Prof.  W.  E.  Goldsborough,  St.  Louis :  I  think 
this  evening  we  are  all  inclined  to  laud  the  storage 
battery.  I  have  been  at  meetings  where  electrical 
engineers  joined  in  condemning  the  storage  battery. 
For  my  part,  I  want  to  add  one  little  contribution 
to  the  discussion.  One  of  the  engineers  of  the  St. 
Louis  Rapid  Transit  Company,  in  talking  with  me 
not  long  ago,  called  my  attention  to  the  fact  that 
the  introduction  of  the  new  storage  battery  which 
the  company  has  installed  at  the  center  of  distribu- 
tion, that  is,  the  center  of  load  over  the  system  as 
nearly  as  such  a  center  can  be  designated  for  a 
system  of  that  kind,  has  made  a  saving  in  copper, 
which  is  being  taken  down,  which  pays  for  the  in- 
stallation of  the  battery  and  the  auxiliary  machine 
used  in  that  station.  This  gives  us  a  concrete  ex- 
ample, as  has  been  pointed  out,  of  what  can  be  ac- 
complished by  the  introduction  of  a  storage  battery 
in  the  way  of  economy  in  operating  a  system.  I 
was  very  much  interested,  indeed,  in  hearing  one 
of  the  speakers  this  evening  refer  to  the  station  in 
California.  In  the  example  which  he  gives  us  we 
have  a  very  fine  illustration  of  what  a  storage  battery 
will  do  in  promoting  the  efficiency  of  the  generating 
apparatus,  not  alone  maintaining  the  voltage  con- 
stant, but  going  further  than  that  and  maintaining 
the  strain  on  the  generator  constant,  that  is,  pro- 
moting what  I  have  had  occasion  to  term  a  "high 
efficiency  of  equalization"  over  the  system.  I  hope 
this  next  sprin.g,  if  possible,  to  accumulate  some  data 
on  that  particular  point  which  will  enable  us  to  deter- 
mine quite  accurately  the  behavior  of  batteries  distant 
from  the  station  and  batteries  in  the  station,  as 
bearing  upon  this  particular  item  in  connection  with 
storage-battery  operation.  It  surely  is  an  interest- 
ing feature  and  an  important  one,  in  view  of  the 
prominence  which  has  been  .given  the  storage  bat- 
tery now  in  all  departments  of  electrical  engineering. 
It  seems  to  me  quite  probable  that,  however  promi- 
nent alternating-current  systems  may  become,  we 
will  never  reach  the  point  where  we  can  safely  get 
along   without    the    storage  battery. 

J.  W.  Lieb,  New  York  city:  The  importance  of 
generating  plants,  particularly  for  the  transmission 
of  high-tension  current  to  local  dis'tributing  points 
for  distribution,  makes  it  imperative  that  the  central 
generating  plant  should  be  provided  with  every  pos- 
sible precaution  to  avoid  interruption  to  the  current 
supplied.  This  matter  is  of  extreme  moment,  and 
the  larger  the  system,  the  more  complicated  the 
service  and  the  more  diversified  the  applications,  the 
greater  is  the  importance  of  securing  an  absolutely 
constant  and  uninterrupted  current  supply.  Now, 
the  heart  of  this  question,  the  most  important  fea- 
ture of  such  a  generating  equipment,  is  constancy  of 
field  excitation,  and  the  storage  battery  has  become 
an  absolutely  necessary  element  in  order  to  secure 
that  result.  Therefore,  it  has  been  found  essential 
to  the  equipment  of  a  large  power  plant,  whether 
the  excitation  be  from  steam-driven  exciters  or  mo- 
tor-generator e.xciter  sets,  to  have  in  addition  a 
storage  battery  to  be  floated  on  the  system  in  parallel 
with  the  exciter  sets.  The  effect  of  any  disturbance 
of  the  exciter  current  on  enormous  capacities,  oper- 
ating in  parallel,  would  be  exceedingly  grave;  and 
these  precautions  in  the  way  of  having  in  parallel 
with  the  exciter  =cts  a  storage  supply  for  exciter 
current  becomes  imperative.  The  current  supply 
from  either  steam-generating  sets  or  motor-gener- 
ator sets  may  be  subject  to  mterruption  from  any 
one  of  many  causes,  and  the  question  arises  for 
such  a  condition,  whether  it  is  wiser  to  use  a  bat- 
tery which  shall  have  in  series  'with  it  a  booster, 
such  as  is  outlined  in  the  paper,  or  whether  to  de- 
pend upon  the  battery  itself,  without  any  assisting 
dements,  becomes  a  question  for  consideration.  Any 
failure,  instantaneously,  of  the  exciting  current,  would 
require  that  the  element  to  substitute  it  would  be 
instantaneously  available,  and,  if  no  disturbance  is 
to  take  place,  at  full  voltage.  In  order  to  supply 
(his  condition,  or  to  get  as  nearly  to  it  as  possible, 
a  requirement  would  be  that  the  battery  should  have 
in  series  with  it  a  booster  of  some  type  of  winding 
which,  when  the  other  .source  of  current  supply  failed, 
wpujd   iiista;itly   go   !nt9  action   and   supply   a   con- 


tinual voltage  to  the  discharge  voltage  of  the  battery, 
so  that  when  the  battery  went  from  a  state  of  floata- 
tion to  discharge  no  falling  of  the  exciter  voltage 
would  take  place.  In  order  to  secure  this,  in  addi- 
tion to  windings  which  would  provide  that  the  opera- 
tion should  be  instantaneous,  it  would  probably  re- 
quire some  type  of  special  field  winding  or  .special 
field  construction,  so  that  there  shall  be  no  lagging 
in  the  booster,  and  therefore  no  drop  in  voltage. 
In  considering  a  case  of  this  kind  it  was  thought 
that  such  an  arrangement  might  be  necessary,  but, 
upon  making  a  test  on  a  large  scale,  with  several 
alternators  in  parallel,  4,000  kilowatts,  approximately, 
a  test  was  made  of  having  the  generators  in  parallel 
on  an  exciter  set  and  in  parallel  with  the  battery, 
and  the  test  was  made  of  throwing  out  the  motor- 
generator  exciter  set  instantly,  and  throwing  the 
whole  e.xciter  equipment  over  on  to  the  batter}'. 
There  seemed  to  be  in  the  system  a  larger  flexibility 
than  the  conditions  of  discharge  voltage  and  drop  in 
the  battery  would  indicate,  with  the  result  that 
such  a  cjiange  being  made  instantaneously,  with  a 
battery  of  a  reasonable  capacity  as  compared  with 
the  exciter  sets,  there  was  such  a  limited  drop  in 
the  voltage  on  the  supply  mains  that  practically  no 
effect  whatever  was  experienced,  and  it  was  shown 
that  under  such  conditions  the  exciters  could  be 
freely  thrown  out  of  circuit  instantaneously,  and 
the  whole  exciter  load  thrown  on  the  battery.  That 
would  be  a  question  merely  of  relative  battery  capac- 
ity and  drop  in  discharge.  That  leads  to  the  subject 
of  the  desirability  for  similar  cases  to  this,  of  a  type 
of  battery  which  would  have  larger  discharge  ca- 
pacities at  the  higher  rates,  say,  at  a  10  or  15-minute 
rate.  Such  a  battery  for  such  a  purpose  as  I  have 
just  indicated  need  not  necessarily  be  as  robust  a 
type  of  battery,  that  is,  having  as  long  a  life  as 
the  present  types,  but  which,  under  such  emergency 
conditions,  would  give  large  amounts  of  current 
supply  for  10  or   15  minutes. 

This  requirement  is  also  imperative  under  con- 
ditions that  perhaps  are  brought  out  by  Professor 
Goldsborough's  remarks  as  to  the  extension  in  the 
use  of  batteries  in  connection  with  alternating  cur- 
rents. As  a  large  number  of  the  direct-current  dis- 
tributing systems  are  being  developed  in  connection 
with  alternating-current  transmission  systems,  the 
batteries  in  that  field  have  a  much  larger  application 
than  before.  The  effects  which  result  from  disturb- 
ances in  a  very  large  transmissio:i  system  are  so 
serious  and  so  violent  that  in  order  to  secure  ab- 
solutely constant-current  supply,  it  is  necessary  to 
have  very  large  storage-battery  capacity  at  the  dis- 
tributing points  to  meet  any  emergencies.  Where 
we  have  deemed  such  capacities  sufficient,  from  sim- 
ple safety  and  emergency  standpoints,  with  several 
direct-current  distributing  plants  operating  in  paral- 
lel, it  becomes  necessary  to  have  capacities  all  the 
way  from  15  to  30  per  cent,  of  the  generating  ca- 
pacity out  on  the  line  to  meet  just  such  emergency 
conditions ;  and,  therefore,  with  the  extension  of 
alternating  current — not,  of  course,  in  the  distribut- 
ing sense,  but  in  the  sense  of  their  use  from  a  gen- 
erating standpoint — the  opportunity  and  necessity  for 
the  use  of  the  storage  battery  become  considerably 
enhanced:  and  it  is  safe  to  say  that  this  is  so  to 
such  an  extent  that  an  alternating-current  transmis- 
sion plant  for  an  important  urban  service,  where 
large  centers  of  population  are  to  be  served,  and 
involving  important  applications  of  lighting  and  in- 
dustrial motor  work,  factories,  elevators,  and  all  the 
multitudinous  applications  with  which  we  are  fa- 
miliar, absolutely  requires  storage  batteries  as  an  es- 
sential feature  of  the   system. 

Professor  Goldsborough :  M'r,  Lieb  very  justly 
mentions  the  importance  of  the  stora,ge  battery  in 
connection  with  lar,ge  communities  relying  upon  a 
central  generating  plant  for  service.  That  point  was 
very  strongly  brought  out  in  connection  with  an 
occurrence  in  Chicago  of  which  Mr.  Insull  told  me, 
and  which  involved  the  exhibition  of  a  considerable 
amount  of  nerve  on  the  part  of  the  president  of  the 
Chicago  Edison  Company,  who  was  Mr.  Insull.  It 
occurred  this  way:  Before  the  Chicago  Edison  Com- 
pany installed  a  very  large  storage  battery  in  the 
downtown  section,  and  when  it  depended  very  largely 
on  the  Harrison  Street  station  for  serving  the  down- 
town district,  something  got  wrong  with  the  pumps 
in  the  Harrison  Street  station  one  night.  The  force 
there  handled  the  situation  as  best  they  could,  and 
made  every  endeavor  to  get  the  pumps  back  in  mo- 
tion to  start  water  into  the  boilers  again.  They  lost 
control  of  the  plant,  and  the  water  got  so  low  in 
the  boilers  they  became  alarmed  and  pulled  the 
switches,  and  all  that  portion  of  the  city  was  in 
darkness.  Mr.  Insull  happened  to  be  in  a  theater 
downtown,  and,  groping  his  way  out,  made  for  the 
Harrison  Street  station.  He  got  his  men  to  work 
with  lanterns,  and  they  finally  got  the  pumpsin  such 
condition  that  water  again  began  to  flow  into  the 
boilers,  and  things  were  ready  to  start  up.  The 
question  came  up  of  starting  that  great  system,  when 
Mr.  Insull  knew  that  every  light  in  the  city  was 
turned  on.  that  is.  the  lamps  were  turned  on.  After 
the  engines  were  started,  they  got  the  switches  ar- 
ranged in  the  proper  position  for  quickly  throwing 
them  in.  All  the  attendants  at  the  station  went 
outside,  and  Mr.  Insull  took  _  a  long  bar,  and 
when  he  got  himsejf  properly  poised,  with  one  mo- 
tion he  threw  every  switch  in  and  put  every  gen- 
erator into  parallel.  The  generators  took  the  load 
and  nothing  happened.  I  think  anyone  of  us  would 
appreciate  that  that  was  a  moment  when  it  required 
considerable  nerve  to  start  the  machinery.  With  a 
storage  battery  that  thing  could  not  have  occurred. 
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If  tlie  Harrison  Street  station  shut  down  to-niglit,  the 
storage  battery  would  take  care  of  the  load  without 
trouble.  That  is  exactly  what  the  storage  battery 
means.  We  know  that  we  must  have  our  stations 
equipped  so  that  such  a  thing  as  having  a  great  city 
in  darkness  cannot  occur. 


CORRESPONDENCE. 


steam  and  Electric  Railways  Near 
Detroit. 

As  readers  of  the  Western  Electrician  are  well 
aware,  Detroit  is  a  conspicuous  center  for  inter- 
urban-electric  railways.  The  electric  lines  center- 
ing in  Detroit  reach  65  cities  and  towns  and  extend 
76  miles  westward,  68  miles  to  the  north,  74  miles 
to  the  northeast,  and  southward  18  miles.  Ex- 
clusive of  the  city  lines  these  roads  aggregate  nearly 
400  miles  of  track. 

It  is  interesting  to  note  the  effect  these  lines  have 
upon  the  steam  roads.  There  has  always  been  fric- 
tion between  the  Michigan  Central  and  the  Detroit, 
Ypsilanti,  Ann  Arbor  and  Jackson,  and  this  is  shown 
in  several  ways,  chief  among  which  may  be  noted 
the  competition  in  express  and  package  traffic.  J.  D. 
Hawks,  president  of  the  electric  line,  does  not  be- 
lieve that  electric  railroads  have  any  interest  in  low- 
class  freight,  and  he  makes  no  eiifort  to  secure  this 
kind  of  traffic,  as  is  done,  for  example,  by  the 
Rochester  and  Sodus  Bay  (electric)  along  the  south- 
ern shore  of  Lake  Ontario. 

The  Michigan  Central  cut  its  rates  in  two  shortly 
after  the  beginning  of  the  package  traffic  by  the 
electric  line.  The  electric  road  on  the  other  hand 
made  no  such  cut,  but  still  seems  to  hold  its  own 
in  this  department,  backed  by  public  sentiment. 

Officers  of  the  Grand  Trunk,  which  is  perhaps 
more  sharply  affected  by  the  Detroit  United  compe- 
tition than  any  other  road,  are  inclined  to  think  that 
the  electric  business  is,  from  their  point  of  view, 
perfectly  legitimate,  and  the  steam  road  believes  it 
could  undercut  the  electric  if  the  latter  really  tried 
to  compete  on  freight  and  package  traffic. 

The  service  between  Detroit  and  the  connected 
towns  is  good.  From  Detroit  to  Port  Huron,  a 
distance  of  74  miles,  among  other  trains  two  "spe- 
cials" are  run  daily  in  each  direction,  making  six 
stops,  and  completing  the  run  in  two  hours  and  37 
minutes,  the  average  running  time  being  nearly  30 
miles  an  hour.  Similar  specials  are  run  to  Flint,  68 
miles,  in  two  hours  and  30  minutes.  On  the  Hawks 
line  to  Ann  Arbor  and  Jackson,  "specials"  are  not  at 
present  run,  and  the  cars  make  more  stops,  but  the 
39  miles  to  Ann  Arbor  is  run  in  two  hours  and  a 
quarter.  Between  Jackson  and  Ann  Arbor,  37  miles, 
the  running  time  is  an  hour  and  a  half.  On  certain 
portions  of  the  line  the  cars  run  at  the  rate  of  40 
and  45  miles  an  hour  between  stops  without  exces- 
sive side  motion. 

Between  Detroit  and  points  not  more  than  40 
miles  distant  it  may  be  said  that  the  electric  roads 
control  practically  all  of  the  passenger  traffic,  the 
steam  roads  making  no  attempt  to  meet  rates, 
which  are  about  one  cent  a  mile  in  the  cheapest 
form. 

In  1S97  it  was  estimated  that  the  Michigan  Cen- 
tral, along  its  line  between  Detroit,  Dearborn  and 
Ann  Arbor,  did  a  short-haul  passenger  traffic  of  200 
a  day.  The  Detroit,  Ypsilanti,  Ann  Arbor  and 
Jackson,  now  in  operation  and  covering  the  same 
territory,  carries  nearly  4,000  passengers  a  day.  The 
ratio  of  4,000  passengers  a  day  to  200  passengers 
a  day  shows  what  is  meant  when  the  statement  is 
made  that  electric  interurban  lines  start  people  trav- 
eling. 

The  above  facts  were  taken  from  the  Railroad 
Gazette  and  are  of  added  interest  as  being  presented 
rather  from   the  steam-railroad  point  of  view. 


American    Railway    Mechanical    and 
Electrical    Association. 

The  executive  committee  of  the  American  Railway 
Mechanical  and  Electrical  Association  met  in  Cleve- 
land on  December  7th'  to  make  preliminary  arrange- 
ments for  the  next  convention,  which  will  be  held 
at  the  same  place  and  about  the  same  time  as  that 
of  the  American  Street  Railway  Association.  Those 
present  at  the  executive  meeting  were  President 
E.  W.  Olds,  Secretary  Walter  Mower,  W.  O.  Mundy, 
Alfred  Green,  H.  FI.  Adams  and  T.  J.  Mullen.  Sev- 
eral subjects  were  suggested  for  papers,  and  one  man 
was  appointed  out  of  the  committee  to  assign  the 
author  and  leaders  of  discussion  of  each  of  the 
papers. 

Subjects  and  committeemen  to  look  after  them 
were  suggested  as  follows :  Keeping  of  shop  records, 
mileage  parts,  etc.,  H.  H.  Adams  of  Baltimore,  Md. ; 
wheels  and  wheel  mileage,  Alfred  Green  of  Roches- 
ter, N.  Y. ;  maintenance  of  electrical  equipment, 
T.  J.  Mullen  of  Scranton,  Pa.,  and  power  stations, 
ex-President  Thomas  Farmer,  Cleveland." 

Besides  these  a  committee  under  Mr.  Olds  was 
appointed  to  see  to  the  presentation  at  the  next 
convention  of  a  number  of  modern  shop  designs 
with  an  analysis  of  their  strong  and  weak  points. 

W.  W.  Annable  of  Grand  Rapids,  Mich.,  was  ap- 
pointed to  start  a  movement  toward  the  weeding  out 
of  the  many  unnecessary  and  unreasonable  specifica- 
tions for  car  bodies  that  now  prevent  anything  like 
standard  practice. 

A  question  box  will  be  opened  at  the  next  meeting 
by  the  secretary,  wliich  will  be  a  helpful  feature  to 
many  of  the  members  in  clearing  up  difficulties  which 
ihey  may  encounter  in  their  professional  work. 


London  Letter. 

London,  December  2. — Great  interest  was  taken  in 
the  paper  read  last  Thursday  by  Dr.  Hibbert  before 
the  Institution  of  Electrical  Engineers  on  the  results 
of  the  tests  which  he  has  made  upon  the  new  Edison 
storage  battery.  Many  ridiculous  and  startling  re- 
ports have  appeared  in  the  daily  papers  here  with 
regard  to  this  battery,  and  it  is  as  well  for  the 
reputation  of  the  inventor  that  the  more  sober-minded 
Englishman  refuses  to  believe  that  such  announce- 
ments have  official  sanction.  No  doubt  the  paper 
will  be  published  in  full  in  America  very  shortly,  and 
here  I  have  only  space  to  say  that  Dr.  Flibbert's  re- 
marks were  received  with  tremendous  enthusiasm. 
[The  paper  will  be  found  on  pages  462,  463  and 
466  of  this  issue. — Ed.  W.  E.]  Supplementary  to  the 
paper  he  stated  that  the  cells  which  he  had  been  ex- 
perimenting with  had  been  put  upon  a  cab  in  London 
which  was  doing  special  work,  viz.,  running  upon 
the  stiffest  gradients  and  the  roughest  roads  which 
could  be  found.  His  conclusions  were  that,  from 
the  point  of  view  of  general  lesults  and  also  as  to 
maintenance,  repairs  and  attendance,  the  battery  was 
likely  to  prove  a  considerable  factor  in  the  develop- 
ment of  the  automobile  industry.  I  believe  that 
many  of  the  British  battery  makers  have  some  views 
on  the  matter  generally  which  will  no  doubt  be  forth- 
coming at  the  discussion  upon  the  paper,  which  will, 
however,  not  take  place  until  the  middle  of  January. 

That  something  is  needed  to  stimulate  the  electrical 
motor-car  industry  in  Great  Britain  is  amply  testified 
to  by  the  fact  that  on  more  than  one  occasion  the 
Automobile  Club  of  Great  Britain  has  announced 
that  trials  of  electric  vehicles  would  be  made  upon 
similar  lines  to  those  recently  held  of  petrol  and 
steam  cars.  Once  sufficient  cars  were  entered  to 
enable  the  tests  to  be  carried  out,  but  since  then 
so  poor  has  been  the  ninnber  of  entries  that  the  trials 
have  been  declared  oiT.  Now,  once  more,  trials  of 
electrical  vehicles  are  announced  for  May,  but  a 
certain  fear  is  apparent  that  a  sufficient  number  of 
cars  will  not  be  forthcominig,  as  it  is  stipulated  that 
unless  10  cars  are  entered  the  trials  will  not  take 
place. 

The  Royal  Commission  has  got  a  step  further  in 
its  deliberations  with  regard  to  tramway  matters  in 
London.  The  present  position  is  that  any  private 
pnomoter  of  tramways  has,  before  he  can  put  a 
scheme  before  Parliament,  to  secure  the  consent  of 
both  the  Borough  Council  and  the  County  Council, 
and  that  the  County  Council  itself  has  to  get  the  con- 
sent of  the  Borough  Councils.  The  idea,  outside  the 
Borough  Councils  and  County  Council,  is  much  fa- 
vored of  having  a  special  transit  commission  per- 
manently setting  in  which  would  be  vested  all  powers 
as  to  veto,  etc.,  but,  on  the  one  hand,  the  London 
County  Council  wishes  to  be  made  the  tramway  au- 
thority for  London,  and  to  abolish  the  borough  coun- 
cils' veto,  and,  on  the  other  hand,  all  the  borough 
councils  wish  to  retain  their  veto,  although  some 
would  be  willing  to  give  it  up  in  favor  of  the  special 
transit  commission  if  they  could  be  assured  that  the 
London  County  Council  would  have  no  voice  upon 
the  commission,  even  as  they  themselves  would  not. 
It  looks  as  if  the  Royal  Commission  will  have  to 
recommend  that  the  powers  at  present  vested  in  the 
councils  be  forcibly  wrested  from  them  legislatively. 

One  of  the  few  companies  which  obtained  a  license 
from  the  postmaster-general  to  work  a  telephone  sys- 
tem under  the  telephone  act  of  1899  was  the  Mutual 
Telephone  Company  of  Norwich.  This  concern  se- 
cured its  license  under  an  agreement  with  the  Nor- 
wich corporation  to  establish  a  system  within  a  stated 
period.  This  period  has  now  expired,  but  no  system 
has  been  installed,  with  the  result  that  the  company 
is  applying  to  the  postmaster-general  for  an  extension 
of  time.  But  the  corporation,  not  unnaturally,  is 
opposing  this,  presumably  with  the  idea  of  doing  the 
thing  itself. 

It  is  proposed  to  inaugurate  a  system  of  express 
tramcars  upon  the  London  County  Council's  conduit 
tramway  system  in  the  south  of  London  in  the  early 
hours  of  the  morning  and  again  in  the  evening  for 
the  benefit  of  those  working  in  the  city. 

Under  the  new  motor-car  act,  which  comes  into 
force  on  January  1st  next,  all  cars  must  now  be  reg- 
istered and  all  drivers  licensed,  the  fees  being,  re- 
spectively, 20  shillings  and  five  shillings,  per  annum. 
Further,  all  cars  must  carry  a  plate,  both  back  and 
front,  bearing  the  registration  number  and  also  the 
distinguishing  mark  of  the  particular  county  or  bor- 
ough council  with  which  it  has  been  registered.  The 
plates  in  question  will  be  about  18  inches  long  and 
the  letters  thereon  some  2%  inches  high.  Motor  cy- 
cles must  also  be  registered  under  tJie  act,  the  fee 
being  five  shillings  per  annum.  How  the  act  will 
work  in  practice  is  a  matter  for  some  doubt,  but  it 
will  only  remain  in  force  for  two  years  as  a  trial. 

Among  the  parliamentai-y  notices  for  bills  in  the 
next  Parliament  is  an  application  by  the  District  Rail- 
way Company  (Mr.  Yerkes'  concern)  to  charge  zone 
fares,  after  tile  principle  adopted  by  the  Central  Lon- 
don Railway  Company.  This  will  mean  the  abolition 
of  the  penny-per-mile  system  now  in  vogue,  and  not 
a  disadvantageous  abolition,  from  the  public  point 
of  view. 

Electrolysis  still  appears  to  be  troubling  numerous 
gas  companies,  for  I  notice  that  several  applications 
will  he  made  next  session  for  protection  against  in- 
jui-y  to  ntains  as  the  result  of  electrolytic  action  be- 
tween them  and  electric  cables. 

The  shallow-subway  tramway  line  which  the  Lon- 


don Coiunty  Council  is  building  between  Holborn  and 
the  Strand  is  well  toward  completion.  One  section 
is  already  finished.  It  is  12  feet  below  the  surface 
of  the  new  thoroughfare,  which  is  being  built,  and  in 
gradients  it  will  be  something  like  a  switchback,  the 
gradients  being  one  in  10  one  way  and  one  in  20  the 
other.  G. 

New  York  Notes. 

New  York,  December  12. — New  schedules  will 
soon  be  adopted  for  the  operation  of  Brooklyn  Rapid 
Transit  surface  cars  during  the  "non-rush"  hours, 
so  as  to  conform  to  the  recommendations  of  the  State 
Railroad  Commission.  The  commission  on  Thursday 
reconnnended  that  50  cars  be  added  to  the  company's 
surface  lines  during  the  less  busy  hours  of  the  day. 
It  is  expected  that  the  50  extra  cars  will  be  divided 
among-  about  a  dozen  lines.  Those  already  selected 
for  the  increased  service  are  the  Gates  Avenue,  Ful- 
ton Street,  Myrtle  Avenue,  Third  Avenue,  Flatbush 
.\venue.  Fifth  Avenue,  Nostrand  Avenue  and  Broad- 
way. 

For  more  than  a ,  year  the  rules  of  the  road  for 
street  traffic  have  been  under  discussion  and  much 
dissatisfaction  has  arisen  over  the  rules  as  formulated 
by  the  coirmiittee  on  laws  and  legislation,  after  con- 
sultation with  Deputy  Police  Commissioner  Piper. 
Much  of  the  discussion  was  over  which  side  of  the 
street  cars  should  stop  at  crossings.  It  finally  was 
voted  at  a  recent  meeting  of  the  Board  of  Aldermen 
that  cars  should  stop  on  the  "near"  side  of  all  cross 
streets,  but  the  word  "only"  before  the  word  "near" 
was  stricken  out,  and  under  this  the  street  cars  may 
stop  on  both  sides  of  cross  streets  to  take  on  or  let 
off  passengers. 

General  Manager  J.  F.  Calderwood  of  the  Brook- 
lyn Rapid  Transit  Company  says  that  the  engineers 
of  the  company  are  in  communication  with  officials 
of  the  Borough  of  Brooklyn  with  reference  to  safe- 
guarding the  third  rail  and  are  now  considering  a 
plan  to  install  cut-out  switches  at  each  of  the  ele- 
vated-railroad stations  to  make  innocuous  the  third 
rail  between  any  two  stations  wdienever  necessity  may 
arise. 

Preliminary  steps  were  taken  last  week  for  the 
organization  of  the  National  Association  of  Import- 
ers, which  'has  been  in  contemplation  for  some  time, 
by  the  issuance  of  a  circular  addressed  to  the  import- 
ers of  the  United  States,  telling  of  the  work  accom- 
plished so  far,  and  setting  forth  the  objects  and  aims 
of  the  proposed  organization.  With  it  is  a  list  of 
names  of  large  importing  houses  whose  heads  have 
expressed  themselves  as  favorably  disposed  toward 
the  project  and  indicated  that  they  will  probably  be- 
come members  when  the  organization  is  completed. 
The  membership  fee  has  been  set  at  $50,  and  as  there 
are  nearly  10,000  importers  of  sufficient  importance 
to  be  desirable  as  members,  a  large  revenue  can  prob- 
ably be  obtained  for  the  purposes  of  the  association, 
which  are  primarily  to  seek  relief,  by  joint  effort, 
from  the  many  injustices  which  individual  exporters 
are    forced    to   endure. 

Chairman  Diemer  of  the  aldermanic  committee  on 
railroads  announced  that  his  committee  will  hold  a 
public  hearing  on  the  proposed  franchise  for  the  New 
York  and  Hudson  Tunnel  Company.  The  company's 
application  has  been  approved  by  the  Rapid  Transit 
Commission.  The  proposed  tunnel  will  run  from 
Exchange  Place,  in  Jersey  City,  under  the  North 
River  to  Cortlandt  Street,  running  to  Church,  circling 
there  and  going  back  on  Fulton  Street,  and  down 
West  to  Cortlandt  again.  There  also  will  be  a  spur 
from  the  loop  at  Dey  Street,  connecting  with  the 
lower  Broadway  branch  of  the  Manhattan  subway 
system. 

William  N.  Amory,  whose  attack  upon  the  manage- 
ment of  the  Metropolitan  Street  Railway  Company 
resulted  several  months  ago  in  a  hearing  before  Mag- 
istrate Barlow  on  a  charge  of  criminal  libel  brought 
by  Amory  against  H.  H.  Vreeland.  president  of  the 
corporation,  has  brought  another  suit.  He  now  asks, 
by  civil  process,  $50,000  damages  from  Mr.  Vree- 
land for  alleged  libel,  and  it  is  expected  the  entire 
case  will  be  gone  over  again  when  it  is  called.  Am- 
orys    original    suit   was    dismissed. 

The  Interurban  Street  Railway  Company  is  seeking 
consents  from  the  property  owners  on  Lafayette 
Place  for  the  installation  of  a  trolley  system  through 
that  street.  Among  others,  the  consent  of  Messrs. 
Brokaw  Brothers  has  been  asked.  That  firm  has 
absolutely  refused  to  grant  such  consent.  It  purposes 
to  fight  the  proposition  to  the  end,  and  has  requested 
the  Merchants'  Association  of  New  York  to  seek 
the  co-operation  of  other  property  owners  in  opposi- 
tion. O. 


New  England  News. 

Boston,  December  12. — Another  verdict  against  the 
Boston  Elevated  Railway  Company  was  rendered  this 
week,  damages  to  the  amount  of  $17,500  for  injury 
to  an  estate  on  Washington  Street  being  agreed  upon 
by  all  the  parties  to  the  case.  The  claim  was  based 
upon  the  depreciation  of  the  property  in  consequence 
of  the  location,  maintenance  and  operation  of  the 
railway.  It  is  a  coincidence  that  wdiile  a  number  of 
these  damage  suits  are  pending  against  the  Elevated 
railway  company,  a  proposition  for  the  extension  of 
the  line  soivth  to  Forest  Hill  is  meeting  with 
weighty  opposition  from  property  owners  along  the 
route  on  tlie  score  of  anticipated  injury. 

The  Edison  Electric  Illuminating  Company's  di- 
rectors recommend  an  issue  of  9,.';oo  shares  of  new 
stock  early  Jn  1904  to  partly  capitalize  recent  sub- 
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urban  purchases,  and  a  meeting  of  stockholders  to 
act  thereon  is  called  for  December  iS,  1903.  Last 
July  the  state  gas  and  electric-light  commission 
sanctioned  an  issue  of  20.000  new  shares  at  $200 
each,  and  8,636  shares  were  offered  to  stockholders 
on  the  basis  of  one  new  share  for  10  held. 

There  is  a  lack  of  harmony  between  the  Boston  and 
^^'orceste^  Street  Railway  Company  and  the  town  of 
Framiiigham.  through  which  some  of  the  railway 
company's  cars  run.  At  a  special  town  meeting  a 
few  days  ago  a  vote  was  passed  to  the  effect  that  the 
citizens  desire  the  selectmen  to  grant  no  locations 
or  extensions  to  the  Boston  and  Worcester  and  its 
dependent  lines  until  all  the  conditions  named  in  its 
original  grant  shall  have  been  fulfilled. 

The  proposed  reorganization  terms  for  the  Worces- 
ter and  Soiithbridge  Street  Railway  Company,  which 
is  still  in  receivers'  hands,  not  having  been  accepted, 
a  movement  has  been  started  for  a  cash  payment  in- 
stead of  a  "securities''  issue.  50  per  cent,  being  named 
as  the  basis  of  settlement  with  creditors.  This  propo- 
sition stands  a  better  chance  of  succeeding  than  the 
first  one  did. 

From  the  annual  report  of  the  iVTassachusetts  Elec- 
tric Companies,  a  "liolding"  company  ownin.g  and 
leasing  a  number  of  street-railway  properties  in  the 
state,  it  appears  that  the  company  has  been  acquiring 
control  during  the  last  four  years  of  connecting  lines 
until  it  has  attained  to  the  direction  of  operations 
over  Sio  miles  of  street-railway  property.  Of  this 
total  747  miles  is  controlled  by  actual  ownership  and 
the  other  63  by  leases.  The  owned  systems  are  the 
Boston  and  Northern  and  the  Old"  Colony;  the 
leased  ones  are  the  Boston  and  Chelsea,  the  Boston 
and  Revere,  the  East  Middlesex,  the  Winnisimraet, 
the  Nashua,  and  the  Newport  and  Fall  River. 
These  represent  a  capital  of  $18,728,800.  The  gross 
earnings  of  this  big  combine  for  the  year  ended  Sep- 
tember 30,  1903,  were  $6,333,911,  and  the  expenses 
$4,155,909.  B. 


Michigan. 

Detroit,  December  11. — The  Lansing,  St.  John  and 
St.  Louis  railway  has  purchased  three  electric  sub- 
urban cars  and  promises  electrical  services  between 
Lansing  and  St.  Johns  in  two  weeks.  Trains  are 
now  run  by  steam. 

The  Detroit  street-railway  employes  held  their 
annual  meeting  on  Monday  night  and  elected  the  fol- 
lowing-named officers  :  President,  F.  A.  Garsney ; 
vice-president,  \\'.  J.  Leitch ;  business  agent.  James 
V.  Cunningham  ;  secretary-treasurer,  C.  H.  Johnson  ; 
sergeant-at-arms,%G.  Burns.  A  plan  was  carried  to 
assess  each  of  the  members  of  the  association  $1  for 
the  death  of  a  member,  the  proceeds  to  go  to  the 
estate  of  the  deceased. 

The  city  of  Jackson  has  refused  to  extend  the 
franchise  of  the  Detroit,  Ypsilanti,  Ann  Arbor  and 
Jackson  railway  to  February  ist.  Attorney  McNa- 
mara  for  the  company  declared  that  if  the  company 
was  not  in  shape  by  February  1st  to  begin  work  upon 
the  local  system,  as  promised,  there  would  be  no  ob- 
jection to  the  annulment  of  the  franchise. 

The  rails  making  the  connection  between  the 
northern  extension  of  the  Detroit,  Monroe  and  To- 
ledo Short  Line  and  the  Toledo  line  were  laid 
Wednesday  on  Anderson  Street  in  Monroe.  There 
is  about  three-quarters  of  a  mile  overhead  work  to 
be  completed.  Passenger  service  will  probably  be 
inaugurated  sometime  early  next  week,  and  for  the 
first  time  there  will  be  through  electric  service  be- 
tween Toledo  and  Sibley's,  where  a  transfer  is  neces- 
sary to  the  Wyandotte  line.  This  transfer  is  only 
temporary  until  the  Detroit,  Monroe  and  Toledo 
Short  Line  obtains  its  own  entrance  into  Detroit. 

The  River  Rouge  council  has  fixed  the  rate  to  be 
charged  to  private  parties  by  the  municipal  electric- 
lighting  plant  at  eight  cents  per  i.oco  watts,  with  a 
minimum  total  of  75  cents  a  month.  This  was  deter- 
mined after  looking  up  the  rates  in  neighboring 
cities,  that  of  Detroit  being  16  cents ;  Ford  City,  seven 
cents,  and  Wyandotte.  10  cents.  Electric  lights  will 
be  installed  until  spring  in  stores  and  homes  at  the 
actual  cost  of  wiring,  after  which  time  different 
arrangements  may  be  made.  The  village  plant  will 
also  furnish  power  for  45  street  lights,  and  the  entire 
system  is  expected  to  be  in  operation  by  January 
15th. 

It  is  reported  that  Superintendent  S.  J.  Dill  of  the 
fJetroit,  'y'psilanti,  Ann  Arbor  and  Jackson  railway 
has  sent  in  his  resignation,  to  take  efifect  on  Decem- 
ber 15th,  and  that  he  will  become  general  superin- 
tendent of  the  Michigan  Traction  Company,  which 
•ficrates  electric  railways  in  Kalamazoo  and  Battle 
'  reek  and  between  those  two  cities. 

C.  G.  W. 


From  the  Buckeye  State. 

Cleveland,  Ohio,  December  12. — .-\  protective  com- 
mittee composed  of  W.  S.  Hayden  and  W.  H. 
Lamprecht  of  Cleveland  and  J.  M.  Hutton  of  Cin- 
cinnati has  been  chosen  by  the  bondholders  of  the 
Springfield  and  Xenia  Traction  Company.  It  is 
probable  that  the  company  will  be  reorganized,  and 
it  is  said  that  the  common  stock  will  be  wiped  out. 
Should  this  be  done  the  new  company  will  issue 
lionds  for  less  than  the  present  bonded  indebtedness 
i'  $500,000. 

It  is  stated  that  arrangements  have  been  com- 
pleted for  the  extension  of  the  Western  Ohio  traction 
lines  from  Sidney  to  Piqua,  a  distance  of  about  32 
miles.    Should  the  lines  between  Piqua  and  Lima  be 


placed  in  operation   the  connection  between  Cincin- 
nati and  Toledo  would  be  completed. 

Smith  W.  Bennett,  special  attorney  in  the  attor- 
ney-general's office,  has  expressed  the  opinion  that 
tlie  recent  amendment  to  the  constitution  doing  away 
with  the  double  liability  does  not  relieve  stockhold- 
ers of  street-railway,  telephone,  electric-light,  bank, 
building-and-loan  and  transfer  companies  from  that 
requirement.  Howe-ier,  other  attorneys  state  that  the 
amendment  meets  with  the  requirements  and  that  it 
applies  to  quasi-public  corporations  the  same  as  pri- 
vate companies.  Mr.  Bennett,  it  seems,  thinks  that  the 
Legislature  should  define  private  corporations  and 
include  the  above  in  the  list,  if  it  is  intended  that  the 
amendment  s.hall  apply  to  them. 

Daniel  J.  Ryan,  attorney  for  the  Miami  and  Erie 
■Transportation  Company,  is  quoted  as  saying  that  a 
bill  will  be  presented  to  the  next  Legislature  provid- 
ing that  the  banks  of  the  canal  from  Cincinnati  to 
Dayton  be  used  for  a  steam  road.  This  company 
has  a  lease  on  the  banks  for  that  distance,  but  from 
Dayton  to  Toledo  other  persons  own  the  lease.  It  is 
said  that  Engineer  Perkins  of  the  Board  of  Public 
Works  favors  the  plan.  The  company  will  agree  to 
build  a  towpath  for  use  of  the  canal  and  raise  the 
bridges  across  the  canal. 

A  car  of  the  Cleveland  and  Southwestern  Traction 
Conipany  made  the  run  from  Norwalk  to  Cleveland, 
S'V-i  miles,  in  iV:;  hours  a  few  days  ago.  This  is 
considered  one  of  the  best,  if  not  the  best,  long- 
distance run  ever  made  in  the  state.  It  is  just  one- 
half  the  time  usually  required  to  make  the  trip. 
"Speedy  Bill"  Kerns  handled  the  controller.  He  has 
made  all  the  fast  runs  on  the  road. 

The  Northern  Ohio  Traction  Company's  bridge 
over  the  Cuyahoga  River  at  Cuyahoga  Falls  has 
been  completed.  It  is  600  feet  long  and  no  feet 
above  the  low-water  mark.  It  is  said  to  be  the 
highest  electric-railway  bridge  in  the  world.  The 
cost  was  $So,coc. 

An  answer  has  been  filed  in  the  suit  of  Branden 
&  Burr,  who  are  attempting  to  collect  commission 
from  the  Appleyard  people  for  negotiating  the  pur- 
chase of  the  Bellaire.  Zanesville  and  Cincinnati  road. 
It  alleges  that  the  firm  paid  $45,000  for  the  property 
and  turned  it  over  to  the  syndicate  for  $50,000.  When 
this  was  discovered  a  demand  was  made  for  the 
difference.  Afterward,  it  is  claimed,  that  the  firm 
agreed  to  take  the  $5, coo  for  the  commission. 

Preliminary  surveys  have  been  made  by  the  Ap- 
pleyard syndicate  for  the  extension  of  the  Columbus, 
Grove  City  and  Southwestern  Interurban  line  from 
Morgan's  Station  southward.  The  terminal  of  this 
road  is  Washington  Court  House,  and  it  is  likely 
that  construction  will  be  commenced  on  the  extension 
in  less  than  six  months.  The  Morgan's  division  is 
one  of  the  best-paying  of  the  Appleyard  system. 

H. 


Northwestern  Notations. 

Minneapolis,  December  11. — The  Twin  City  Rapid 
Transit  Company  will  issue  $10,000,000  worth  of 
bonds  for  extensive  improvements  and  extensions  in 
Minneapolis  and  St.  Paul  next  year  .including  two 
more  interurbans.  One  will  be  via  Lake  Street  and 
Marshall  Avenue  and  the  other  via  Minnehaha  Falls 
and  Fort  Snelling.  A  line  to  Lake  Minnetonka  is 
also  a  possibility. 

Ralph  Maxwell  has  been  granted  an  electric-light 
franchise  at  Lidgerwood,  N.  D.  The  system  is  to  be 
completed  by  next  fall. 

The  Council  Bluffs  (Iowa)  Interurban  Terminal 
and  Belt  Line  Company  has  asked  for  a  franchise  for 
a  belt   line  to  the   school   for  the  deaf. 

A  new  120-horsepower  engine  and  new  dynamo 
has  been  installed  in  the  electric-light  plant  at  Chaska, 
Minn. 

The  Chippewa  'Valley  Electric  Railway  Company 
has  secured  a  temporary  injunction  against  the  city 
of  Chippewa  Falls.  Wis.,  from  interfering  with  the 
running  of  cars  within  the  city.  A  current  is  turned 
on  at  night  which  would  make  it  dangerous  for  any- 
one who  should  tamper  with  the  tracks  in  any  way. 

The  Duluth-Superior  Traction  Company  may  widen 
Main  Street  in  Superior,  Wis.,  in  order  to  be  al- 
lowed to  maintain  its  double  track  on  that  street, 
which  is  forbidden  under  the  new  ordinance.  This 
company  will  spend  $257,000  in  improving  its  lines 
in  Duluth,   Minn.,  next  year.  R. 


On  the  Pacific  Slope. 

•San  Francisco,  December  10. — The  Wesco  Supply 
Company  of  St  Louis,  Mo.,  has  established  offices 
in  San  Francisco  in  the  new  Crossley  Building  at 
the  corner  of  Mission  and  New  Montgomery  Streets. 
Dwight  &  Spencer  are  the  California  agents  and  also 
represent  the  Sterling  Manufacturing  Company, 
maker  of  high-grade  lamps, 

C.  H.  Holley,  the  chief  electrician  of  the  Mount 
Wbitney  Power  Company  of  'Visalia.  Cal.,  and  also 
its  buyer  was  in  town  recently  on  business  con- 
nected with  the  company.  The  Mt.  Whitney  com- 
pany is  making  some  extensive  improvements  in  its 
system.  The  water  supply  has  been  greatly  enlarged 
and  another  power  house  is  being  constructed  a 
short  distance  from  the  old  one.  When  this  is  com- 
pleted the  voltage  will  be  raised  from  18,000  to  33,000. 
At  Tulare  its  power  line  is  to  be  extended  one  mile 
west  to  Laurel  Colony,  where  a  number  of  pumping 
stations  will  be  operated. 

E.  W.  Winshin.  a  dealer  in  electrical  supplies  at 
Napa.  Cal.,  was  in  San  Francisco  last  week. 


John  Martin,  the  president  of  the  North  Shore 
Railroad  Company,  has  returned  from  the  East,  where 
he  has  been  for  some  time. 

B.  C.  Condit.  the  general  superintendent  of  the 
-American  River  Electric  Company,  states  that  the 
new  sub-station  at  Stockton  is  almost  finished  and 
that  over  one-half  the  pole  line  in  the  city  is  com- 
pleted. 

The  Bullock  company  reports  that  it  has  already 
delivered  four  of  the  large  generators  to  be  installed 
by  the  Kern  River  Light  and  Power  Company  at  its 
new  plant  in  Kern  County  and  that  the  fifth  is  now 
en  its  way  West.  These  generators  are  each  rated 
at  2,000  kilowatts,  2,200  volts,  three-phase,  231  revo- 
lutions per  minute,  50  cycles.  They  are  to  be  di- 
rectly connected  to  waterwheels  of  the  Girard  type, 
built  by  the  Stillwell-Bierce  and  Smith-Vaile  Com- 
pany, and  are  of  the  revolving-field  type. 

The  Pacific  Light  and  Power  Company  of  Los 
Angeles  has  added  a  new  1,500-kiIowatt  Bullock  gen- 
erator to  its  auxiliary  steam  and  electric  plant.  This 
generator  is  directly  connected  to  a  Mcintosh  and 
Seymour  engine,  and  has  a  normal  rating  of  1,500 
kilowatts  at  50  cycles,  2,400  volts,  120  revoluitions  per 
minute. 

E.  B.  Parsons  of  the  San  Francisco  branch  of  the 
Westinghouse  Electric  and  Manufacturing  Company 
has    returned   from  a   trip  to   Eureka. 

A  meeting  of  the  stockholders  of  ithe  Big  Creek 
Power  Company  will  be  held  at  Santa  Cruz,  Cal.. 
on  December  15th  for  the  purpose  "of  looking  into 
and  acting  upon  the  proposition  of  moving  the  power 
house  about  half  a  mile  down  Big  Creek,  building  a 
new  pipe  line,  enlarging  the  present  flume,  building 
a  new  dam  and  erecting  a  steam  plant. 

The  Everett  Improvement  Company  of  Everett. 
.Wash.,  is  to  construct  a  15,000-borsepower  plant  on 
May  Creek  east  of  Everett.  The  cost  is  to  be  $600,000, 
and  power  will  be  taken  to  Everett  and  the  adjoining 
towns.  The  power  plants  in  the  vicinity,  which  are 
in  operation  or  in  course  of  construction,  will  furnish 
an  aggregate  of  over  100,000  horsepower.  The  Sno- 
qualmie  Falls  plant  generates  15,000  horsepower,  and 
the  same  company  is  constructing  another  plant  12 
miles  east  of  Tacoma.  The  plant  of  Stone  &  Web- 
ster, the  Boston  magnates  who  own  the  street-rail- 
way system  of  Tacoma  and  Seattle,  is  nearly  com- 
pleted. This  plant  is  located  on  the  Puyallup  River 
and  will  generate  25,000  horsepower.  Another  plant 
on  White  River  will  develop  15,000  and  the  Belling- 
ham  Bay  Improvement  Company  has  a  plant  at  Maple 
Falls. 

The  Vallejo,  Benecia  and  Napa  Valley  Railroad 
Company  has  contracted  with  Erickson  &  Peterson 
to  finish  the  grading  between  Vallejo  and  Napa  City, 
the  work  to  be  completed  in  90  days. 

The  McCloud  River  Electric  Power  Company  has 
made  arrangements  for  the  construction  of  a  plant 
on  the  Shasta  River.  Nearby  towns  will  be  supplied 
and  current  transmitted  through  the  Sacramento  Val- 
ley. 

An  electric  plant  will  be  built  by  the  Pinnacle 
Mining  Company  on  Toats  Coulee  Creek,  near  Coc- 
.  conully.  Wash. 

The  Oregon  Traction  Company  of  Portland,  Ore., 
has  been  incorporated  by  E.  j.  O'Keans,  J.  H.  Long 
and  others.  It  is  the  intention  to  build  an  electric 
road  from  Portland  to  Forest  Grove  by  way  of 
HiLsboro. 

A.  H.  Babcock,  formerly  with  the  North  Shore 
railroad,  and  who  superintended  the  changing  of  that 
road  from  steam  to  electric  equipment,  has  been  ap- 
pointed to  the  position  of  electrical  engineer  for  the 
Southern  Pacific  company  and  is  to  be  attached  to 
the  office  of  J.  H.  Wallace,  engineeer  of  maintenance 
of  way.  He  will  have  charge  of  the  electrical  equip- 
ment of  shops,  stations  and  block  systems,  and  it  is 
reported  that  he  will  spend  much  of  his  time  in  draw- 
ing up  plans  and  submitting  calculations  as  to  the 
cost  and  feasibility  of  changing  the  company's  steam 
lines  in  the  towns  around  San  Francisco  to  electric 
roads,  the  better  service  of  competing  lines  demand- 
ing a  change  of  some  kind. 

Robert  McF.  Doble,  a  well-known  consulting  engi- 
neer, has  just  returned  from  an  extended  trip  to  Mex- 
ico, where  he  has  been  superintending  the  construc- 
tion of  the  hydro-electric  power  plant  and  transmis- 
sion line  of  the  Guanajuato  Power  and  Electric  Com- 
pany. The  line  is  loi  miles  long  and  is  constructed 
of  No.  I  B.  &  S.  19-strand  copper  cable,  supported 
by  porcelain  insulators,  iron  pins,  steel  cross-arms 
and  towers.  The  normal  span  is  440  feet,  but  in 
some  cases  is  over  three  times  that  distance. 

Sealed  proposals  will  be  received  by  the  Bureau  of 
Supplies  and  Accounts,  Navy  Department,  Wash., 
D.  C.  to  furnish  at  the  navy  yards.  Mare  Island,  Cal., 
and  Puget  Sound,  Wash.,  a  number  of  arc  lamps, 
fans,  blowers,  transformers,  motors,  wire,  conduit 
and  fittings  and  miscellaneous  electric  supplies. 

The  Stanislaus  Milling  and  Power  Company's  elec- 
tric plant  at  Knight's  Ferry,  Cal.,  is  almost  finished 
and  Manager  C.  J.  Tulloch  expects  to  deliver  power 
into  Modesto  by  January  ist.  A. 


Kentucky. 

Louisville,  December  14. — A  steam  turbine  will  be 
installed  in  the  plant  of  the  Louisville  and  Southern 
Indiana  Traction  Company,  which  is  preparing  to 
operate  a  belt  line  connecting  Louisville,  New  Albany 
;md  Jcffcrsonville.  The  addition  will  entail  a  cost  of 
about  .$40,000,  but  it  is  believed  the  saving  in  power 
will  fully  justify  the  expenditure.  The  company  has 
made  arrangements  to  use  the  Big  Four  bridge  and 
the    righls-of-way   have    been    secured   for   the   new 
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track  that  will  have  to  be  built.    It  is  thought  the  line 
will  be  in  operation  within  a  few  months. 

Percy  Moore,  E.  A.  Gordon,  Joseph  McWilliams, 
August  Saddel,  E.  A.  Gordon  and  H.  H.  Bechtel  were 
chosen  directors  of  the  Louisville  and  Eastern  Elec- 
tric Railway  Company  at  a  meeting  held  Saturday. 
They  chose  the  following  officers:  President,  H.  H. 
Bechtel,  Cincinnati:  vice-president,  Percy  Moore; 
secretaiy,  H.  I.  Bullitt.  Mr.  Moore  is  also  general 
manager  and  treasurer.  The  matter  of  extending  the 
line  to  ShelbyviUe  was  discussed,  but  no  decision 
was  arrived  at. 

W.  S.  Streeter,  auditor  of  the  Louisville  and 
Southern  Indiana  Traction  Company,  in  speaking  of 
Louisville  as  a  traction  city,  said  that  its  opportuni- 
ties are  good.  Traction  interests  are  gradually  ex- 
tending toward  the  southern  markets  and  that  city 
is  one  of  the  important  points  in  that  direction. 
Other  traction  men  also  believe  that  it  will  be  the 
center  for  lines  running  north  and  south  and  con- 
necting the  towns  along  the  Ohio  River. 

O.  M.  C. 


PERSONAL. 


O.  V.  Darby  of  Kokomo,  Ind.,  president  of  the 
Kokomo  electric  railway,  died  suddenly  in  Chicago 
on  December  12th.  He  was  in  Chicago  on  business 
and  took  a  severe  cold.     He  was  50  years  old. 

Dr.  N.  R.  Finsen,  the  inventor  of  the  Finsen  light 
system  for  the  cure  of  lupus,  and  to  whom  the  Nobel 
medical  prize  of  $40,000  was  recently  awarded,  is  re- 
ported as  dangerously  ill  at  his  home  in  Copenhagen. 

William  R.  Plunkett  of  Pittsfield,  Mass.,  principal 
stockholder  in  the  Pittsfield  Electric  Company  and 
an  official  of  the  Pittsfield  Street  Railway  Company, 
died  in  Pittsfield  on  December  7th  at  the  age  of 
72  years. 

William  A.  McKeever,  who  has  been  an  operator 
in  the  Western  Union  Telegraph  Company's  office  at 
Louisville,  Ky.,  has  been  promoted  to  the  position  of 
manager  of  the  office  at  KnoxviUe.  He  is  an  expert 
operator  and  has  been  at  the  Louisville  office  about 
10  years. 

The  friends  of  F.  S.  Hunting,  sales  manager  of 
the  Fort  Wayne  Electric  Works,  will  regret  to  learn 
that  he  has  been  confined  to  his  home  for  the  last 
three  weeks  by  an  attack  of  typhoid  fever.  Happily, 
however,  Mr.  Hunting  is  now  believed  to  be  on  the 
road  to  recovery. 

Walter  H.  Whiteside,  the  manager  of  the  detail  and 
supply  department  of  the  Westinghouse  Electric  and 
Manufacturing  Company,  has  also  been  made  the 
general  manager  of  the  Sawyer-Man  Electric  Com- 
pany and  has  added  the  duties  of  this  new  office  to 
his  former  ones.  Few  men  are  better  known  than 
Mr.  Whiteside  in  the  electrical  business.  He  has 
been  connected  with  electrical  trade  interests  for 
nearly  20  years,  and  during  that  time  has  ex- 
tended his  acquaintanceship  to  every  part  of  the 
country  and  cemented  friendships  wherever  he  went. 
Mr.  Whiteside  became  a  special  salesman  for  the 
Westinghouse  Electric  and  Manufacturing  Company 
in  Chicago  in  1898.  A  year  later  he  was  sent  ■  to 
Washington,  D.  C,  and  from  the  Washington  office 
Mr.  Whiteside  was  promoted  to  the  management  of 
the  detail  and  supply  department  of  the  company, 
with  headquarters  at  Pittsburg.  L'nder  Mr.  White- 
side's management  the  business  of  this  department 
lias  greatly  increased. 


ELECTRIC  LIGHTING. 

The  city  of  Girard,  Kan.,  is  building  a  $20,000 
electric-light  plant.  W.  H.  Ryan,  the  mayor,  has 
charge  of  the  work. 

An  electric-light  plant  is  being  considered  for 
Spanish  Fork,  Utah.  H.  C.  Jex,  James  H.  Greer 
and  Jos.  E.  Wilkins  are  interested  in  the  project. 

The  Salina  (Kan.)  Light,  Heat  and  Power  Com- 
pany has  been  sold  to  W.  D.  Whited  of  Denver  for 
$25,000.  He  will  rebuild  the  entire  plant  and  install 
a  system  of  street  cars. 

Fort  Madison,  Iowa,  has  granted  a  franchise  to 
F.  C.  Wood  for  light,  gas  and  heating.  The  plant 
is  to  be  operated  by  steam  and  to  furnish  power  for 
100  1,200-canellepower  arcs. 

The  historic  Pyx  Chapel  of  Westminster  Abbey, 
London,  the  massive  door  of  which  is  a  familiar 
feature  in  what  are  popularly  known  as  the  dark- 
cloisters,  is  about  to  be  lighted  by  electricity  and 
thrown  open  for  the  inspection  of  the  public. 

That  King  Edward  is  able  to  go  through  a  great 
amount  of  hard  work  and  still  retain  unimpaired  his 
vigor  is  attributed  by  British  newspapers  to  the  fact 
that  for  some  time  the  king  has  been  in  the  habit 
of  taking  electric-light  baths.  The  treatment  con- 
sists in  projecting  light  of  various  colors  on  any 
portion  of  the  body. 

Letters  similar  to  one  recently  received  by  the  Edi- 
son Electric  Illuminating  Company  of  Boston  are 
no  doubt  of  unusual  occurrence.  W.  F.  Gregory 
a  consumer,  recei^tly  wrote  the  company  as  follows : 
"Pardon  mc  for  questioning  your  bill.  I  hope  it  is 
right.  But  it  struck  me  that  we  mtist  have  used 
more  than  the  amount  charged  during  this  time.  I 
suppose  T  ought  to  call  your  aittention  to  it." 

Recently  published  figures  show  that  on  November 
JOth   the   Edison   Electric   Illuminating  Company   of 


Boston  was  furnishing  electricity  to  13,940  customers, 
supplying  current  equivalent  to  934,744  i6-candle- 
power  incandescent  lamps.  The  actual  installation 
consisted  of  516,343  incandescents,  8,368  arc  lamps 
and  21,756%  horsepower  in  motors.  This  only  rep- 
resents the  connected  load  in  Boston  proper,  and  does 
not  include  the  suburban  districts. 

Westinghouse  gas  engines  are  to  be  adopted  in 
a  new  central  station  now  under  erection  at  Berlin, 
Ontario.  The  initial  installation  will  aggregate  460 
horsepower,  comprising  three  13  by  14-inch  three- 
cylinder  i2S-horsepower  engines  and  one  11  by  12- 
inch  three-cylinder  vertical  engine  of  85  horsepower. 
Ihese  engines  will  operate  on  city  illuminating  gas 
of  650  B.  T.  U.  calorific  value,  and  drive  direct- 
current  generators  for  furnishing  municipal  lighting. 

The  Thornton  Light  and  Power  Company  of 
Hickory,  N.  C,  has  issued  15  of  its  first-mortgage 
bonds,  each  for  $1,000,  from  the  proceeds  of  which 
the  company  plans  further  to  develop  its  plant.  The 
bonds  have  been  deposited  with  the  Southern  States 
Trust  Company  of  Charlotte.  They  are  for  20  years 
at  five  per  cent,  and  are  secured  by  the  entire  plant 
and  franchise.  Among  the  improvements  to  be  made 
will  be  the  installing  of  a  new  alternating-current 
dynamo  to  replace  the  one  recently  burned  out. 

The  Public  Service  Company  of  Plainfield,  Ind., 
which  recently  received  a  charter  from  the  secretary 
of  state,  has  been  granted  a  franchise  by  the  com- 
missioners of  Hendricks  County  to  build  and  main- 
tain an  electric-light  and  power  plant  and  to  equip 
a  plant  for  the  generation  of  steam  and  hot  water, 
for  the  purpose  of  furnishing  heat  to  families  and 
business  houses.  Also  to  drive  wells  and  erect  res- 
ervoirs and  lay  pipes  for  the  purpose  of  furnishins 
water  for  public  and  private  use.  The  directors  of 
the  company  announce  that  the  light  and  power  plant 
will  be  erected  first,  to  be  followed  immediately  by 
a  central  heating  plant.  The  company  is  capitalized 
at  $50,000,  wit!h  the  following  officers :  President, 
W.  B.  Vestal ;  secretary,  B.  V.  Hubbard ;  treasurer, 
Sanders  Hubbard. 


ELECTRIC  RAILWAYS. 

Engineers  are  preparing  to  make  the  survey  for 
the  Council  Grove  and  Topeka  (Kan.)  electric  line. 

Surveys  have  been  made  for  the  Kansas  City  Outer 
Belt  electric  railway  from  Harlem,  Clay  County, 
Kan.,  to  the  Kaw  River,  in  Kansas  City,  Mo.,  a  dis- 
tance of  6V2  miles,  of  which  1.2  miles  are  in  Missouri 
and  5.3  miles  in  Kansas. 

At  the  request  of  representatives  of  the  Misses 
Mittleberger  and  Spencer  schools  for  young  women 
in  Cleveland,  the  Cleveland  railway  officials  will,  it 
is  said,  run  special  cars  to  carry  the  pupils  to  and 
from  school.  The  girls  are  to  be  equipned  with 
small  flags  of  a  certain  color,  which  will  be  used 
in  signaling  their  cfir,  and  it  will  stop  on  signal  only. 

The  Indianapolis  Board  of  Public  Works  recently 
issued  an  order  to  all  traction  lines  entering  the  city 
that  all  cars  must  stop  at  crossings  in  the  city  to 
take  on  and  let  off  passengers,  in  accordance  with 
the  franchise  provisions.  The  order  has  aroused  a 
storm  of  objections  upon  the  part  of  interurban  man- 
agers, a  ntnnber  of  whom,  appeared  before  the  board 
to  plead  for  the  non-enforcement  of  that  provision 
in  the  contract. 

Plans  for  the  building  of  another  underground 
electric  railway  in  Paris  from  Port  de  Versailles  to 
Port  de  Saint  Quen  have  been  approved,  and  it  is 
thought  that  the  authorities  will  give  the  final  au- 
thorization, in  which  event  work  will  be  begun  in 
January  or  February.  The  new  line  No.  3,  between 
Courcelles  and  M'enilmontant,  is  almost  completed. 
The  official  inauguration  will  take  place  at  the  begin- 
ning of  next  year. 

The  Arnold  Electric  Power  Station  Company  of 
Chicago  has  been  retained  as  consulting  engineer  for 
the  Detroit,  Flint  and  Saginaw  railway.  The  road 
proposed  by  this  company  will  extend  from  Saginaw 
to  Flint  and  from  Frankenmuth  to  Vassar,  Mich.,  a 
total  of-,  about  45  miles  of  single-track  road.  The 
specifications  to  be  prepared  will  cover  the  buildings 
and  entire  power-station  equipment,  distributing  sys- 
tem and  the  sub-stations. 

A  pending  ordinance  for  a  20-year  franchise  for 
the  Chicago  Suburban  Railway  Company  provides 
for  a  right-of-way  from  State  and  Seventy-ninth 
Streets,  southwest  by  way  of  Wentworth  Avenue. 
Wallace,  Halsted  Streets,  Center  Avenue,  Peoria 
Street,  and  convenient  cross-streets,  to  Leyden  and 
One-hundred-and-tbirtv-eighth  Sti-eet.  The  applica- 
tion is  signed  by  C.  C.  Heisen,  as  president,  and  is 
supposed  to  be  an  entrance  for  an  outside  electric 
line  into  Chicago. 

The  report  that  the  Chicago,  Burlington  and 
Quincy  Railroad  would  install  a  third-rail  electric 
line  between  Chicago  and  Aurora  is  without  founda- 
tion, according  to  officials  of  the  company.  The  re- 
port probably  grew  out  of  the  fact  that  some  time 
ago  the  Burlington  permitted  an  inventor  to  use 
some  of  its  switching  tracks  at  Hawthorne  to  test 
a  new  electric  motor.  The  Burlington  company  had 
no  interest  in  the  invention,  and  has  never  planned 
to  use  electricity  for  motive  power. 

A  plan  is  being  considered  by  the  railway  mail 
:'iithorities  for  establishing  a  pouch  service  from 
Chicago   to   Qxtend    into    the   Fox    River    Valley   by 


electric  railway.  The  present  plans  are  more  par- 
ticularly for  the  benefit  of  the  towns  along  the 
Aurora,  Elgin  and  Chicago  third-rail  line  and  the 
Aurora,  Elgin  and  Southern  trolley,  which  already 
carry  the  Chicago  morning  and  evening  papers  to 
towns  along  the  route.  Later  it  is  predicted  the  idea 
will  be  carried  out  on  all  electric  roads  connecting 
with  Chicago. 

The  Rocktord  and  Freeport  electric  railway  has  b;en 
opened  to  the  public  between  Rockford  and  Peca- 
tonica.  111.,  and  regular  service  has  been  established 
between  these  points.  A  party  of  railway  officials, 
including  John  Farson  and  Judge  R.  N.  Baylies  of 
Chicago,  were  in  the  first  car  over  the  new  road. 
The  line  will  be  completed  to  Freeport,  a  distance  of 
26  miles,  within  a  few  weeks,  and  an  hour-car  serv- 
ice will  be  maintained  between  Rockford  and  Free- 
port.  This  is  the  third  interurban  railway  terminat- 
ing in  Rockford, 

This  startling  report  comes  from  Pueblo,  Colo. : 
"Officers  of  the  Pueblo  and  Beulah  Valley  railway, 
an  electric  line  17  miles  in  length  which  has  just  been 
completed,  have  adopted  a  new  system,  whereby  pas- 
sengers over  the  road  will  pay  according  to  weight, 
instead  of  by  the  mile,  as  is  usual.  Passengers  will 
step  upon  scales  at  the  ticket  office  and  will  be 
charged  1%  cents  per  pound  for  the  round  trip  be- 
tween Pueblo  and  Beulah,  the  terminus.  This  system 
is  said  to  be  in  vogue  on  several  European  railways, 
whose  managers  declare   it  highly  satisfactory." 

A  curious  electric-railway  system  has  been  patented 
by  Lucius  T.  Gibbs  of  New  York  city.  The  motor 
cars  are  each  supplied  with  an  engine  and  gen- 
erator besides  the  motor  for  driving  the  car.  Trail- 
ers are  supposed  to  be  used  in  connection  with  the 
motor  cars.  The  generator  supplies  the  motor  for 
ordinary  running,  any  surplus  being  delivered  to  a 
trolley  wire  over  the  track.  In  ascending  grades  the 
engine  and  generator  work  at  their  full  capacity. 
Any  deficiency  of  power  is  made  up  from  current 
derived  from  the  trolley  and  supplied  by  cars  run- 
ning on  the  level  and  not  requiring  the  full  amount 
of  power  they  develop.  It  is  also  proposed  by  the 
inventor  to  supply  power  for  other  purposes  from 
the  trolley. 

Articles  of  incorporation  have  been  filed  with  the 
secretary  of  state  of  Indiana  for  a  new  electric 
traction  and  steam  road,  with  a  capitalization  of 
$1,500,000.  The  company  is  the  Vincennes,  West 
]3aden  and  Louisville  Traction  Company.  The  offi- 
cers are :  President,  Thomas  H.  Adams,  Vincennes : 
vice-president,  A.  Norville,  Cincinnati ;  secretary, 
Fred  Chappelle,  Petersburg.  The  company's  plan  is 
to  build  an  electric  and  steam  road  from  Vincennes 
to  Jasper,  thence  to  West  Baden  and  Louisville. 
The  promoters  state  that  250,000  acres  of  new  coal 
land  in  the  southern  part  of  Indiana  will  be  made 
available  by  the  road,  and  several  companies  stand 
ready  to  open  these  coal  fields  as  soon  as  the  road  is 
built.  The  road  will  be  constructed  so  that  electric- 
traction  cars  may  be  used  during  the  day  and  steam 
locomiotives  for  coal  and  freight  traffic  at  night. 


AUTOMOBILES. 


H.  C.  Porter  of  Waukegan.  III.,  has  gone  to  Wash- 
ington. D.  C,  where  he  will  conduct  an  endurance 
test  with  an  electric  automobile.  Mr.  Porter  estab- 
lished the  record  two  years  ago,  when  an  automobile 
driven  by  a  battery  of  his  invention  ran  187  miles 
on  a  single  charge.  He  hopes  to  have  government 
officials   witness   the   test. 


POWER  TRANSMISSION. 

In  commenting  on  the  number  of  manufacturing 
companies  which  have  recently  been  established  in 
Canada  by  American  capital.  United  States  Consul 
James  M'.  Shepard  writes  as  follows  from  Hamilton, 
Canada:  "The  cheap  electric  power  furnished  by  the 
Cataract  Power  Company  is  a  determining  induce- 
ment for  manufactories  to  locate  here.  This  power 
is  generated  at  Decew  Falls,  a  point  34  miles  south- 
east of  Hamilton  and  about  10  miles  from  Niagara 
Falls.  The  water  has  a  descent  of  280  feet  and  is 
equal  to  furnishing  all  the  power  that  may  be  needed 
even  in  the  distant  future.  The  utilization  of  this 
waterfall  should  suggest  to  capitalists  in  the  United 
States  the  advantages  offered  in  so  many  places  in 
our  own  country  where  such  power  is  going  to 
waste." 


SOCIETIES  AND  SCHOOLS. 

Albert  E.  Greene,  a  practicing  engineer  and  the 
son  of  the  late  dean  of  the  engineering  department 
of  the  University  of  Michigan.  Charles  E.  Greene, 
has  been  appointed  as  assistant  professor  of  civil 
engineering,  to  take  charge  of  the  class  work  for- 
merly done  by  his  father.  A  successor  to  the  dean- 
ship  has  not  yet  been  appointed. 

The  National  Electric  Light  Association's  commit- 
tee for  investigating  steam  turbines,  of  which  Will- 
iam C.  L.  E'glin  of  Philadelphia  is  chairman,  has  al- 
ready accumulated  a  large  amount  of  valuable  data 
on  steam  turbines,  and  will  publish  in  its  report  a 
full  description  of  the  turbines  manufactured  in  this 
country.  It  will  also  publish  expressions  of  opinion 
from  some  of  the  leading  European  engineers  con- 
cerning the  use  of  the  steam  turbine  and  the  field  it 
occupies  in  Europe.  This  report  will  be  quite  volumi- 
nous, and  win  undoubtedly  give  more  extensive  iWl4 
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interesting  information  than  has  yet  been  pubhshed. 
It  is  the  expectation  of  the  committee  that  the  report 
will  be  in  tJie  form  of  a  bound  volume  prepared  for 
distribution  at  the  twenty-seventh  convention  of  the 
association,  to  be  held  in  Boston  next  May. 


PUBLICATIONS. 


Bulletin  1,096  of  the  Westinghouse  Electric  and 
Manufacturing  Company  is  now  at  hand,  and  this 
time  the  subject  matter  is  relative  to  Type  H  induc- 
tion motors.  This  motor  is  so  arranged  that  a 
simple  movement  of  a  handle  at  starting  inserts  a 
resistance  in  the  path  of  the  secondary  circuit.  As 
the  ■  motor  accelerates  this  resistance  is  slowly  cut 
out.  Illustrations  are  scattered  through  the  bulletin, 
showing  in  detail  the  construction  of  all  the  parts. 

The  "Transactions  of  the  Seventh  Annual  Con- 
vention of  the  Pacific  Coast  Electric  Transmission 
Association"  are  now  to  be  had,  printed,  bound  and 
indexed.  The  names  of  the  ofiicers  for  190.S  and 
1904  are  given,  together  with  those  of  the  past  officers, 
from  the  beginning  of  the  organiration.  All  the 
papers  read  at  the  convention  are  given  in  full,  with 
illustrations  and  inserts,  a  pleasing  feature  being  a 
picture  of  the  author  before  each  paper.  The  presi- 
dent of  the  society  is  H.  H.  Noble  and  the  secretary 
George  P.  Low.  the  office  being  at  No,  6co  Rialto 
Building,    San    Francisco,   Cal. 

Two  attractive  booklets,  issued  by  the  Buffalo 
Forge  Company  of  Buffalo,  N.  Y.,  contain  matter 
relative  to  Buffalo  disk  wheels  and  Buffalo  improved 
ventilators.  The  disk  wheels  are  motor-driven  and 
are  small  pieces  of  apparatus,  but  much  the  same 
in  design  as  the  large-sized  ventilating  fans.  They 
are  designed  to  take  the  place  of  several  fan  motors, 
for  water-cooling  towers  and  similar  purposes.  The 
ventilators  are  of  galvanized  iron  and  are  intended 
to  be  placed  on  top  of  cliimneys,  smokestacks  and 
the  like.  The  booklets  are  of  the  same  size  and  are 
provided  with  attractive  covers.  They  contain  many 
good  illustrations  of  the  apparatus,  and  a  clear 
description  accompanies  each  illustration. 


TELEGRAPH. 


The  Postal  Telegraph  Company  has  opened  its 
offices  at  Guthrie,  Okla.,  with  C.  N.  Jones  of  Wich- 
it£i,  Kan.,  as  manager.  An  office  was  opened  at 
Oklahoma  City  a  few  weeks  ago. 

It  is  reported  that  shortly  after  January  ist  150,- 
000  commercial  telegraphers  will  present  demands 
involving  a  minimum  wage  of  $75  a  month,  and  an 
eight-hour  day.  They  say  they  are  organizing  the 
Western  Union  secretly  all  over  the  country,  that 
they  have  already  made  great  progress  in  the  Postal, 


and  that  in  most  of  the  large  cities  they  are  thor- 
oughly organized. 

Owing  to  the  great  delay  in  the  arrival  of  the  last 
section  of  the  Alaskan  cable,  which  was  transported 
in  a  commercial  steamer,  it  is  impossible  to  lay  this 
section  until  April  next,  the  winter  storms  and  very 
long  nights  on  the  Alaskan  coast  preventing  such 
action. 


MISCELLANEOUS. 

The  Town  Council  of  Moscow,  Russia,  is  discus- 
sing a  proposal  to  ask  the  government's  permission 
to  import  American  street-car  rails,  which  are  badly 
needed  in  consequence  of  the  failure  of  Russian  firms 
to  supply  the  heavy  rails  required  by  the.  new  lines. 
The  failure  is  said  to  be  due  to  lack  of  proper  ma- 
chinery. 

The  large  eight-day  clock  which  is  to  be  placed  in 
Mitchell  tower  at  the  University  of  Chicago  is 
nearly  completed.  The  clock  was  designed  and  is 
being  built  by  boys  of  the  Chicago  Manual  Training 
School  between  the  ages  of  14  and  18.  In  connec- 
tion with  the  clock  will  be  a  set  of  chimes,  striking 
the  quarter  hours.  Four  dials,  12  feet  in  diameter, 
illuminated  by  electric  lights,  will  show  the  time 
from  any  part  of  the  campus. 

Prof.  Alexander  H.  Phillips  of  Princeton  Univer- 
sity has  discovered  radium  in  carnolite,  an  ore 
found  in  Utah  and  possibly  in  other  of  the  Rocky 
Mountain  states.  The  Princeton  professor  has 
found  on  experimenting  that  from  25  pounds  of 
carnolite  a  sample  of  radio-active  barium  chloride 
can  be  obtained  which  will  give  about  1,500  activity. 
This  activity,  while  not  so  powerful  as  that  obtained 
from  some  European  ores,  is  sufficient  for  many 
practical  purposes. 


TRADE  NEWS. 


The  Stanley  Electric  Company  of  Pittsfield,  Mass., 
during  the  coming  year  will  materially  enlarge  its 
M'omingside  plant  and  at  least  1,000  more  men  will 
be  employed  by  the  concern.  The  financial  outlay  on 
new  buildings  and  equipment  will,  it  is  stated,  ap- 
proximate $250,000. 

The  Bullock  Electric  Manufacturing  Company  of 
Cincinnati  announces  that  in  the  suit  brought  by  it 
against  the  Crocker-Wheeler  Company  of  Ampere, 
N.  J.,  for  infringement  of  the  Ward  Leonard  pat- 
ents relating  to  the  installation  of  tlie  multiple-volt- 
age system  of  electric  machine  drive,  Judge  Kirk- 
patrick  of  the  United  States  Circuit  Court  has  de- 
cided in  favor  of  the  Bullock  company. 

The  John  A.  Roebling's  Sons  Company  of  Tren- 
ton, N.  J.,  hasjust  completed  a  new  building  which 
will    enable    it    to    increase    its   product    of   insulated 


wires  and  cables  of  all  kinds,  and  will  provide  room 
for  introducing  on  an  adequate  scale  the  manufacture 
of  submarine  cables.  It  has  made  submarine  cables 
for  many  years,  but  this  part  of  the  business  seems 
to  demand  greater  facilities,  and  to  provide  for  this 
one  of  the  largest  and  most  complete  plants  in  this 
country  will  be  installed.  It  is  the  intention,  in  the 
new  plant,  to  provide  a  factory  for  manufacturing 
guttapercha  core  under  the  direction  of  a  competent 
and  experienced  manager,  who  has  had  a  long  and 
successful  experience  abroad  in  this  kind  of  work. 
The  company  will  be  prepared  to  take  contracts  to 
turn  over  to  the  purchaser  the  submarine  cable  laid 
and  ready  for  use. 


BUSINESS. 


The  Electric  Appliance  Company,  Chicago,  sales 
agent  for  Packard  lamps.  Zenith  "Intermediate" 
lamps  and  Adams-Bagnall  arc  lamps,  is  out  with  a 
complete  line  of  new  lamp  literature. 

Rossiter,  M'acGovern  &  Co.,  dealers  in  electrical 
and  steam  machinery,  have  issued  a  pamphlet  listing 
a  large  stock  of  second-hand  apparatus  of  modem 
make  and  guaranteed  to  be  first-class  in  every  par- 
ticular. This  list  includes  almost  every  size  and 
make  of  generators  and  motors,  both  alternating  and 
direct-current.  Among  others  things,  are  steam-tur- 
bine units,  rotary  converters  and  arc  machines. 
Steam  engines,  pumps  and  condensers  are  also  han- 
dled  extensively. 

Tlie  Central  Electric  Company,  Chicago,  is  send- 
ing out  to  the  trade  a  circular  calling  attention  to 
D.  &  W.  panel  fuses  and  their  adaptability  for  use 
with  Adams-Bagnall  and  other  makes  of  arc  lamps. 
.A  connector  is  shown,  by  the  use  of  which  D.  &  W. 
fuses  can  be  fitted  to  any  arc  lamp  without  the 
necessity  of  a  fuse  block.  The  company  is  enthusi- 
astic over  the  increased  volume  of  business  it  is 
doing  on  D.  &  W.  material  generally,  and  is  con- 
gratulating itself  on  the  fact  that  in  spite  of  the  large 
number  of  orders  received,  it  is  still  able  to  make 
prompt  shipments. 

In  no  branch  of  government  service  has  the  mat- 
ter of  ventilation  been  given  such  serious  consider- 
tion  as  in  the  navy.  The  construction  of  the  modern 
vessel  renders  it  extremely  difficult  to  secure  proper 
ventilation  in  some  portions  below  the  water  line. 
Noticeable  for  its  novelty,  among  the  various  meth- 
ods used  to  properly  ventilate  such  places,  is  the 
portable  ventilating  set,  consisting  of  a  small  ex- 
hauster of  the  Monogram  typi",  direcuy  connected  to 
an  enclosed  electric  motor.  It  is  light,  moves  a  large 
body  of  air,  and  is  provided  with  handles  for  carrying 
from  place  to  place,  enabling  the  crew  to  work  in 
any  portion  of  the  vessel  with  comfort,  and  is  but 
one  of  the  many  types  of  blowers  manufactured  by 
the  B.  F.  Sturtcvant  Company  of  Boston,  Mass. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 

Issued  (United  States  Patent  Offlce)    December  S,  igoj. 


745»999-  Insulator.  Sigmund  Bower,  New  York, 
N.  Y.,  assignor  of  fifty  one-hundredths  to  Joseph 
L.  Le\'y,  New  York,  N.  Y.  Application  filed 
January  21,   1903. 

A  two-part  insulator  comprises  a  body  portion  with  a 
projection  and  a  notched  flange  surrounding  the  pro- 
jection and  a  top  portion  which  is  adapted  to  fit  between 
the  projection  and  flange. 


NO.  746,040. TELEPHONE    SYSTEM. 

746,001.     Electrical    .Annunciator     for     Trolley    Cars. 

Ira    J.    Bradshaw,    Waukegan,    111.,    assignor    of 

one-half  to  Jacob  J.   Dietmeyer,  Waukegan,  III 

Application  filed  March  28,   1903. 

An   electromagnet    is   energized    by    the    passing   of    the 

trolley  wheel,  and  its  armature  in  cfrawing  up  operates  a 

visual    signal    and   also   a    bell. 

746,040.  Telephone  System.  William  W.  Dean.  Chi- 
cago, III,  assignor  to  the  Kellogg  Switchlx>ard 
and  Supply  Company,  Chicago,  III  Application 
filed  May  27,   1901. 

A  Une-signaling  device  is  responsive  to  current  in 
the  line  when  the  subscriber  is  calling  the  central  office. 
A  polarized  cut-oflF  device,  connected  with  the  line,  is 
adapted  when  operated  to  render  the  line-signal  in- 
operative, the  cut-off  device  being  in  the  path  of  current 
in  the  line  when  the  subscriber  is  calling  the  central 
office.  It  is  unresoonsivc  to  such  current,  however,  so 
that  the  signaling  device  is  not  prevented  from  operation. 
(See    cut.) 

746,047.  Automatic  Regulator.  Austin  R.  Dodge. 
Schenectady,  N.  Y..  assignor  to  the  General  Elec- 
tric Company,  Schenectady,  N.  Y.  Application 
filed  August  21,  1902. 


Motor  contacts  close  the  motor-circuit  in  a  manner  to 
induce  movement  in  one  direction.  Other  contacts  close 
the  motor-circuit  in  a  manner  to  produce  movement  in 
the  opposite  direction.  An  anti-hunting  device  operates 
without  regard  to  the  direction  of  movement  of  the 
motor. 

746,050.  Electric  Fuse  or  Cut-out.  Louis  W.  Downes, 
Providence,  R.  I.,  assignor  to  the  D.  &  W.  Fuse 
Company,  Providence,  R.  I.  Application  filed 
May  7,  1902. 

A  cartridge  fuse  is  described,  the  fuse  wire  being  sur- 
rounded by  a  suitable  powder  and  connected  to  the 
metallic  end   caps. 

746,065.  Selective  Telephone  System.  Amos  Gag- 
non,  Stafford  Springs,  Conn.  Application  filed 
November  8,  1902. 

Combined  with  a  call-bell  and  a  magneto  are  electro- 
magnets in  the  circuit.  The  circuit  of  the  magnets  is 
permanently  closed,  the  call-bell  circuit  being  normally 
closed  at  one  magnet  and  normally  open  at  the  other. 
Means  are  provided  whereby  the  magneto  is  in  circuit 
with  the  call-bell  only  when  the  local  circuit  is  closed  by 
the    magnets. 

744,069.  Electrical  Signaling  Device.  Herbert  C. 
Giles,  New  York,  N.  Y.  Application  filed  April 
24,  1903. 

A  projecting  device  on  the  locomotive  in  passing 
throws  a  switch  in  the  electric-circuit  controlling  the 
signal    arm. 

746,074.     System  of  Electrical  Distribution.    Josef  H. 

Hallberg,   New    York,   N.  Y.    Application    filed 

February  20,  1903. 

A  motor  lias  one  of  its  members  connected  "across  the 
distributing  circuit.  A  generator  driven  by  the  motor 
delivers  a  current  in  opposition  to  that  from  the  excit- 
ing generator,  which  supplies  the  fields  of  the  main 
generator.      (See   cut.) 

746,095.     Switching     Apparatus.     William     Kaisling, 
Chicago,  III,  assignor  to  the  Stromberg-Carlson 
Telephone   Manufacturing   Company,   Rochester, 
N.  Y.     Application  filed  May  7,  1903. 
A    number    of    groups    of    contact-springs,    each    group 
comprising  a    ringing-key  adapted   upon   actuation   to   con- 
nect the   terminals  of  a  source  of  signaling-current  with  a 
telephone-line  arc  supplied  with  a  wedge  of  insulating  ma- 
terial   for  each  of  the   ringing-keys.     A  slider   is  movably 
mounted  upon  the  supporting  plate,  and  a  push-button  car- 
ried in  the  slider  engages  a  stud  to  cause   an  actuation  of 
the    corresponding   key. 

746,128.     Electric    Heating   Element.     James    F.    Mc- 
Elroy,   Albany,   N.  Y.,   assignor  to  the  Consoli- 
dated    Car     Heating   (Company,    Albany,    N.    Y. 
Application  filed  August  31.  1901. 
Two  parallel  ridges  are  formed  upon  a  support,  extend- 


ing spirally  around  from  one  end  to  the  other.  A  coil 
of  wire  in  the  spiral  path  is  in  contact  with  the  adjacent 
edges  of  the  two  adjacent  ridges.  Tha^  purtin  of  the 
support  adjacent  to  the  ridges  carrying  the  wire  is 
grooved  to  allow  the  air  to  pass  in  contact  with  sides  of 
the  wire. 


NO.   746,074. — SYSTEM    OF   ELECTRICAL    DISTRIBUTION. 

746,140.  Automatic  Current  -  controlling  Device. 
Percy  R.  0-wens,  New  York,  N.  Y.  Application 
filed  April  18,  1903. 

A  series  of  contact-plates  are  connected  so  as  to  have 
gradually-increasing  pressures.  A  contact  device  moves 
along  the  contacts,  while  an  electromagnet  in  series  with 
Ihe  battery  to  be  charged  automatically  retains  the  device 
on  any  contact  until  the  counter  electromotive  force  has 
reached   the   right   point. 

746,160.     Trolley    Guard    and    Finder.     William    F. 
Reichenbach,  Rochester,  N.  Y.     Application  filed 
June  13,   1903. 
The      yoke     15     supplied     with     guide-arms,     and     in- 
sulating   material    situated    above    the    wheel    and    wheel- 
supports  and  also  above  the  arms  prevents  tiic   passage  of 
electric  current  through  the  arms   from  cross-wires. 
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746,227.  Electric  Battery.  Sakizo  Yai,  Tokio,  Japan. 
Application  filed  May  21,  1903. 

Tlie  negative  element  comprises  a  carbon  rod  sur- 
rounded by  a  mixture  of  graphite  powder  and  manganese 
oxide.  The  positive  element  comprises  a  zinc  plate  sur- 
rounded by  zinc  oxide.  A  porous  separator  is  placed 
between  the  elements  and  contains  a  solution  of  caustic 
potassium. 

746,273.  Automatic  Cut-out.  Charley  A.  Borein  and 
Louis  P.  Desimone,  Oakland,  Cal.  Application 
filed  May  11,  igoi. 

About  a  portion  of  the  main  circuit  is  a  shunt  and 
about  the  first  shunt  is  a  second  shunt,  both  held  normally 
open.  iVIeans  within  the  first  shunt-circuit  operate  to 
complete  the  second  shunt-circuit  upon  the  completion 
of    the    first-mentioned    shunt-circuit. 

746,278.     Electric  Toy  Motor.     William  Broad,  Bea- 
ver Falls,  Pa.,  assignor  of  one-half  to  William 
J.  Crawford,  Beaver  Falls,  Pa.     Application  filed 
October  5,  1903. 
In   an   electric  toy  motor   is   a   connecting  rod,   contact 
rod   and   armature,   combined  and   operating   a   crank   and 
shaft. 

746,289.     Storage    Battery.     Rufus    N.   Chamberlain, 
Depew,   N.   Y.,   assignor  to  the   Gould    Storage 
Battery  Company,  New  York,  N.  Y.     Application 
filed  May  13,  1901. 
Several  cell-casings  witli  electrodes  arranged  therein  are 

supplied    with    a    flow-pipe    for   a    heat-regulating   medium 

extending   into   each   cell-casing. 

746,314.  Teleplione  Switching  Apparatus.  Nels  A. 
Engstrom,  Chicago,  111.,  assignor  to  the  Strora- 
berg-Carlson  Telephone  Manufacturing  Com- 
pany, Rochester,  N.  Y.  Application  filed  Novem- 
ber   10,    1902. 

In  a  subscriber's  sub-station  switching  apparatus  are 
combined  a  pair  of  parallel  contact  springs,  with  a 
second  pair  of  parallel  contact  springs  adapted  to  nor- 
mally close  a  single  electric  circuit.  A  stud  of  insulating 
material   spreads   the   springs. 

746,337.  Electrically  Controlled  Valve.  Oscar  Jun- 
gren,  Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  .  Appli- 
cation filed  November  15,  1902. 

A  motor  moves  the  valve  in  one  direction,  while  a  sec- 
ond motor  moves  the  valve   in  the  opposite  direction. 

746,351.  Trolley.  Frank  A.  Merrick,  Johnstown, 
Pa.,  assignor  to  the  Westinghouse  Electric  and 
Manufacturing  Company,  Pittsburg,  Pa.  Appli- 
cation filed  March  12,  1902. 

A  shaft  or  spindle  is  secured  in  the  harp  and  a 
trolley-wheel  is  loosely  mounted  on  the  shaft.  A  contact 
device  secured  to  the  side  of  the  wheel  embraces  the 
shaft   tiirough   slots  or  apertures   in  the   wheel-hub. 

746.,3S3-     Alternate-current    Traction    System.     Will- 
iam M.  Mordey  and  Arnold  G.  Hansard,  West- 
minster, England.     Application    filed    November 
12,  1903. 
Combined   with    a    return    rail    is    a   return    feeder    con- 
nected  thereto.     Means   are  provided   whereby   the   return 
current   flowing  through   the    return    rail    will    set    up    an 
assisting  electromotive  force  in  the  return  feeder. 

746,361.  Electric-lighting  System.  James  F.  McEl- 
roy,  Albany,  N.  Y.,  assignor  to  the  Consolidated 
Car  Heating  Company,  .Albany,  N.  Y.  Appli- 
cation filed  October  6,   1902. 

Electric  lamps  and  a  storage  battery  in  separate  mul- 
tiple-arc branches  respectively  are  connected  with  a 
dynamo  for  charging  the  storage  battery  and  simultane- 
ously  operating   the   lamps.      (See  cut.) 


NO.   746,361. — ELECTRIC-LIGHTING   SYSTEM. 

746,377.  Gas-engine  Electric  Igniter.  George  J. 
Rathbun,  Toledo,  OJiio.  Application  filed  May 
I,  1903. 

Details  are  described. 

746,395.     Under-running  Trolley   for  Electric   Rail- 
ways.    Charles    A.    Singer,    Larchmont,    N.    Y. 
Application  filed  February  7,  1902. 
A  number   of   trolley   wheels  are   mounted   between   the 
check-fjlatcs    on    tlie    trolley    harp.     The    harp    is   mounted 
rotatively  and  ada[>tcd  to  be  turned  to  bring  either  wheel 
to  the   active  position. 

746,417.  Apparatus  for  Use  in  Electric  Traction  on 
the  Conduit  System.     Edouard  Vedovelli,  Paris, 


France,  assignor  to  La  Societe  Vedovelli  et 
Priestley,  Paris,  France.  Application  filed  April 
7,  1899. 

The  vertical  rod  carrying  the  horizontal  contact-shoe 
arm  of  a  cam  is  provided  with  four  notches,  at  intervals 
of  ninety  degrees,  for  regulating  the  rotatory  movement 
of  the  contact-shoe  arm,  the  cam  being  acted  upon  by 
rollers  acting  as  stops,  and  kept  applied  to  the'  cam  by 
s.Drings. 

746,424.     Trolley  Pole.     Thomas  F.  Wetton,  Newark, 

Ohio,  assignor  of  one^half  to  Charles  E.  Krebs, 

Newark,  Ohio.     Application  filed  August  29,  1903. 

Spaced  arms  at  the  outer  end  portion  of  the  pole  carry 

a    trolley    arm    pivoted    interm.cdiatc    them.     Spaced    arms 

upon    the    trolley    arm   carry  a    trolley    wheel. 

746.436.  Hanger  for  Trolley  Wires.  Juan  Antiga, 
Mexico,  Mexico.     Application  filed  July  i,  1903. 

The  trolley  wire  is  supported  by  the  horizontal  ends 
of  bell-crank   levers  secured  to   the   insulator. 

746.437.  Hanger  for  Trolley  Wires.  Juan  Antiga, 
Mexico,  Mexico.     Application  filed  July  i,  1903. 

Mechanical   parts   are   described. 

746,463.  Electric  Conductor.  Charles  M.  Clark, 
South  Orange,  N.  J.  Application  filed  December 
10,  1902. 

An  insulating  device  for  electric  conductors  has  means 
for  breaking  the  circuit  through  the  motor  when  it 
passes  in  one  direction  and  means  for  maintaining  the 
circuit  when  passing  in  the  other  direction. 

746,469.  Electrical  Wire  Support.  Beauregard  Cul- 
len.  New  Albany,  Ind.  Application  filed  May  20, 
1903. 

The  member  supporting  the  wire  screws  into  a  member 
composed   of   insulating  material. 

746,483.  Electrical  Receptacle.  Philip  H.  Fielding, 
New  York,  N.  Y.  Application  filed  November 
17,   1902. 

A  single  screw  holds  the  receptacle  or  lamp  socket  to 
its  support.  Co-operative  means  between  the  receptacle 
and    support   prevent    the    receptacle    from    twisting. 


746,580.     Electrical 
New  York,   N. 


Connection.     Frank    J.   Russell, 
Y.     Application  filed  August  13, 


I 


NO.    746,490. CIRCUIT-BREAKER    FOR    STORAGE    BATTERIES. 

746,490.  Circuit-breaker  for  Storage  Batteries.  Henry 
Garrett,  Dallas,  Texas.  Application  filed  June 
26,   1903. 

Feed  wires  of  opposite  sign  are  uunnccted  with  the 
storage-battery  terminals,  and  a  magnetic  member  con- 
nected in  parallel  with  the  feed  wires  is  provided  with 
contacts  normally  closed  by  a  portion  of  the  current  of 
the  feed  wires.  The  arrangement  is  such  that  the  mag- 
netic member  is  free  to  open  the  contacts  and  break  the 
circuit  of  the  feed  wires  when  the  current  of  the  circuit 
drop   is  below  a  predetermined  limit.      (See    cut.) 

746,512.  Electric  Railway.  Robert  Hiibner,  New 
York,  N.  Y.  Applicaition  filed  December  19, 
1902. 

A  protector  for  the  conduit  consists  of  individually- 
movable  sections.  A  contact  shoe  is  adapted  to  engage 
the  conductor  in  the  circuit  and  an  operating  device 
moves  with  the  contact  shoe  and  shifts  the  protector- 
sections    from    their   normal  position. 

746,514.  Electric  Battery.  Miller  R.  Hutchison,  Nor- 
wood, N.  J.,  assignor  to  the  Hutchison  Acoustic 
Company.     Application  filed  November  15,  1902. 

Electrodes  have  elongated  lugs  extending  substantially 
to  the  top  of  the  cell.  Two  horizontal  partitions  fit 
around  the  lugs  and  each  is  provided  with  a  passage  for 
the    electrolyte, 

746,556.  Cover  for  Third  Rails.  Hari-y  C.  Morgan, 
Lagrange,   111.     Application  filed  May  9,   1903. 

A  long  box-like  cover  of  the  rails  is  made  in  two  parts 
by  a  dividing  line  parallel  to  the  rail  and  directly  over  it. 
The  two  parts  are  normally  held  together  by  spring 
hinges  at  the  lower  edges,  but  as  the  contactor  passes 
along  they  are  pried  apart  to  allow  of  its  passage. 

7467557-      Receiver     for     Wireless     Communication. 

George  Morin,  Havana,  Cuba.     Application  filed 

January  20,    1903. 

A  member  of  magnetic  material  is  disposed  adjacent  to 
a  basiii  filled  with  iron  filings  and  movable  relatively 
thereto.  The  magnetic  member  is  normally  free  to  at- 
tract the  filings,  and  means  for  magnetically  changing 
the  position  of  the  member  of  magnetic  material  and  at 
the  same  time  varying  its  magnetism  are  further  pro- 
vided. 

746,558.  System  of  Electrical  Regulation.  Morris 
Moskowitz.  New  York,  N.  Y.,  assignor  to  the 
United  Stailes  Light  and  Heating  Company  of 
New  Jersey.     Application  filed  January  21,  1903. 

Means  arc  connected  in  the  field-circuit  of  the 
generator  for  controlling  the  maxim--im  amount  of 
current  in  the  field.  Means  arc  also  supplied  for  shunt- 
ing away  part  of  the  current  from  the  field-winding, 
and  a  battery  connected  across  the  line  absorbs  the  fluctu- 
atic5ns  of  current  on  the  line  and  maintains  the  line  volt- 
age   substantially    constant.      (See    cut.) 

746,577.     Electric  Switch.     Alvin  Rivenburgh,  Green- 
field, Iowa.     Application  filed  March  6,  1903. 
Several    sets   of   contacts   arc    provided    with   means   for 
■electrically   connecting  corresponding  contacts  of  each   set 
to  each  other  and  to  independent  circuits  to  be  controlled. 


1903. 

A  terminal  box  of  insulating  material  is  formed  with 
a  fiange  interposed  between  the  outlet  box  and  a  cover 
bearing  against  the  metallic  outlet   box. 

746,587.  Multicircuit-controller.  William  M.  Scott, 
Philadelphia,  Pa.,  assignor  to  ihe  Cutter  Elec- 
trical and  Manufacturing  Company,  Philadelphia, 
Pa.     Application  filed   March   10,  1902. 

In  a  mvilticircuit  system,  a  controller  for  each  circuit 
comprises  separable  co-operative  contacts  and  an  inde- 
pendently-pivoted latch  for  locking  the  contacts  in 
operative  relation.  A  hammer  delivers  a  blow  to  the 
latch   releasing  it. 


NO.    746,558. — SYSTEM    OF   ELECTRICAL    REGULATION. 

746,601.  Electric  Arc  Lamp.  Marion  A.  Stogsdill, 
Indianapolis,  and  Edward  J.  Schatz,  Greenfield, 
Ind.,  assignors  to  the  Pyle  Electric  Headlight 
Company,  Indianapolis,  Ind.  Application  filed 
December  20,  1902. 

An  electrode- holder  has  a  pair  of  oppositely-located 
bars  extending  downward.  A  olutch-plate  with  an  aper- 
ture slightly  larger  than  the  electrode  has  on  its  oppo- 
site side  notches  through  which  the  bars  from  the  elec- 
trode-holder extend.  The  width  of  the  notches  is  greater 
than  the  width  of  the  bars.  One  end  of  the  clutch-plate 
is  held  down  and  the  other  end  elevated  and  lowered 
by   electromagnets,  i 

746,614.  Trolley  Pole.  Edwin  A.  Wakefield  and 
George  W.  Morse,  Mechanic  Falls,  Maine.  Ap- 
plication filed  July  8,   1903. 

A  trolley  mechanism  comprises  a  base  plate  having  up- 
rights mounted  thereon,  a  pole  journaled  between  the 
uprights,  a  follower  slidably  mounted  upon  the  base- 
plate, a  spring  connecting  the  pole  with  the  follower, 
means  for  holding  the  follower  against  sliding  movement 
under  tension  of  the  siring  and  means  for  automatically 
disengaging  the  holding  means. 

746,624.     Switchboard.    James   B.   Wood,   Gate  City, 

Va.,  assignor  of  two-thirds  to  John  E.  Smith 
and  George  L.  Daugherty,  Gate  City,  Va.  Ap- 
plication filed  October   16,   1902. 

A  series  of  contact  bars  is  arranged  in  the  board  and 
connected  to  binding  posts.  Sleeves  are  mounted  to  slide 
on  the  bars  and  have  projections  for  engaging  contact 
points  on  a   contact  plate. 

Reissues. 

12.179.  Means  for  Controlling  Electric  Motors. 
Montgomery  Waddell,  New  York,  N.  Y.,  as- 
signor to  the  General  Electric  Company,  Schen- 
ectady, N.  Y.     Application  filed  March  10,  1902. 

A  secondary  motor  is  connected  in  scries  with  the  first 
main  motor  and  supplied  with  means  for  varying  the 
sieed. 

12.180.  ■  Method  of  Controlling  Electric  Motors. 
Montgomery  Waddell,  New  York,  N.  Y.,  as- 
signor to  the  General  Electric  Company,  Schen- 
ectady, N.  Y.  Application  filed  March  10,  1902. 
Original  application  filed  January  18,  1897.  Di- 
vided and  this  application  filed  December  13,  1900. 

A  secondary  motor  in  scries  with  the  main  motor 
creates  a  counter  electromotive  force  in  opposition  to  the 
electromotive    force    in    the    main    motor. 

EXPIRING   PATENTS. 

Following  is  a  list  of  electrical  patents   (issued  by 

the  United  States  Patent  Office)  that  expired  on  De-. 

ccmber    14,    1903 : 

354, iir.  Electric  Motor.  Nathan  H.  Edgerton,  Philadel- 
pliia.  Pa.,  assignor  to  the  Edgerton  Electric  Motor 
Company    of    New    Jersey. 

354,131.  Electrical  Thermostat.  Richard  L.  Guion,  El- 
mira,    N.    Y. 

354,169.     Telephone.     William  J.   Morton,   New  York,   N.    Y. 

354,189.  Electro-phonetic  Telegraph  Sounder.  Henry  A. 
House    and    Henry  A.    House,   Jr.,   Bridgeport,   Conn. 

354,209.  Electrical  Annunciator.  Gwynne  E.  Painter,  Bal- 
timore,   Md. 

354,233.  Distributing  Appliance  for  Electric-lighting  Sys- 
tems.     E._  Wilbur    Rice,    Jr.,    Lynn,    Mass. 

354,241.  Telephone  Transmitter.  Allen  W.  Rose,  New 
York,    N.    Y. 

354.257.  Resistance  Block  for  Electric  Circuits.  Marma- 
duke  M.  M.  Slattery,  Woburn,  Mass.,  assignor  to  the 
Sun    Electric    Light    Company,    Woburn,    Mass. 

354.258.  Apparatus  for  Electrical  Distribution.  Marmaduke 
M.  M.  Slattery,  Woburn,  Mass.,  assignor  to  the  Sun 
Electric    Light    Company,    Woburn,    Mass. 

354.272.  Apparatus  for  the  Distribution  of  Electricity  by 
Means  of  Secondary  Batteries.  Elihu  Thomson,  Lynn, 
Mass.,  assignor  to  the  Thomson-Houston  Electric  Com- 
pany    of    Connecticut. 

354.273.  Regulator  for  Dynamo  Electric  Machines.  Elihu 
Thomson,    Lynn,     Mass. 

354.274.  Induction   Coil.     Elihu   Thomson,   Lynn,   Mass. 

354.290.  Underground  Electrical  Conduit.  Benezette  Wil- 
liams,   Chicago,    111. 

354.291.  Insulating  Joint.  David  Williamson,  Hartford, 
Conn. 

354.292.  Armature  for  Dynamo  Electric  Machines.  David 
Williamson,    New    York,  -N.    Y. 

354,3 10.       Manufacture    of    Carbon    Conductors.       Thomas    A. 

Edison,    Menlo    Park,    N.    J. 
354,320.      Electric    Conductors.      Edward    H.    Johnson,    New 

York,    N.    Y. 
.354-352.      Secondary    Battery.      Victor    Sass    and    Carl    Fried- 

erich,    Berlin,    Germany. 
354,402.      Telephone    Receiver.      Joseph    C.    Eichmeyer,    Utica, 

N.     Y.,    assignor    of    nine-tenths    to    Frank    J.     Callanen, 

Joseph  R.   Swan  and  Augustus  H.   Palmer,   Utica,   N.    Y. 
."54.434-      Primary    Galvanic    Battery.      Charles    E.    O'Keenan, 

St.    Cloud,   near    Paris,    France. 
354,466.       Electric    Cut-out.       Charles    Eschwei,    New    York, 

N.  Y. 
354,469.      Adjustable    Support    for    Telephones.      Claude    C. 

Gould,     Batavia.     N.     Y.,     assignor     of     seven-eighths     to 

Walter   Smith.    Batavia,   N.   Y.,   and   Philip   W.   Scribncr, 

Tonawanda,    N.    Y. 
354,525.      Circuit-breaker    for    Electric   Clocks.      Vitalis   Ilim- 

mer,    New   York,   N.    Y. 
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St.     Maurice-Lausanne     Direct-current 
Transmission  Plant. 

By  a.   De  Couecy. 

The  plant  wliich  has  been  erected  to  supply  the 
city  of  Lausanne  with  light  and  power  from  the 
Rhone  is  one  of  the  largest  in  Switzerland  and  at 
the  same  time  one  of  the  most  original.  The  hy- 
draulic station  uses  the  water  of  the  Rhone  in  its 
upper  portion  before  it  enters  Lake  Leman.  The 
stream  is  here  narrow  and  very  rapid.  The  plant 
is  situated  at  St.  Maurice,  a  small  town  on  the  Jura- 
Simplon  railroad,  and  the  current  is  sent  over  a 
single  high-tension  line  to  Lausanne,  a   distance   of 


erected  at  St.  Maurice,  is  composed  of  two  parts, 
the  first  containing  the  shops  and  different  quarters 
for  the  personnel,  and  the  second  for  the  turbines 
and  dyuamos.  The  present  building  measures  no 
feet  long  and  50  feet  wide. 

Eight  groups  of  iturbines  are  now  installed,  of 
which  five  turbines  of  the  Francis  system  of  1,000 
horsepower  each,  operate  the  main  generators  of  the 
Thury  type  on  the  series  system,  while  two  smaller 
turbines  of  120  horsepower  are  used  for  the  tri- 
phase  alternators,  which  are  needed  for  the  lighting 
of  the  station  plant  and  the  neighboring  town  of 
St.  Maurice.  A  still  smaller  turbine  is  used  to  op- 
erate an  oil  pump  for  the  regulating  apparatus  of  the 


of  a  ratchet  system  it  operates  a  long  shaft  which 
passes  from  the  platform  over  each  of  the  turbines 
and  is  connected  with  their  governors  by  an  ap- 
propriate mechanism.  The  electric  regulator  is  op- 
erated by  a  small  electric  iriiotor,  which  takes  from 
2.3  to  2.8  volts  and  so  or  60  amperes,  seen  on  the 
right,  and  which  is  driven  from  the  main  circuit 
through  a  resistance.  In  parallel  with  the  circuit 
which  operates  the  motor  is  a  cell  of  accumulator 
which  can  work  the  motor  in  case  of  need.  The 
action  of  the  electric  governor  is  very  satisfactory, 
and  to  it  is  due  much  of  the  success  of  the  plant. 
The  interior  of  the  St.  Maurice  station,  with  the 
five  main  generating  sets,  is  shown  in  Fig.  7.     Each 


FIG.    I.       ST.    MAURICE-LAUSANNE    DIRECT-CUKRENT   TRANSMISSION    PLANT. — MOTOR-GENERATOR    SET    IN    LAUSANNE. 


35  miles.  Instead  of  employing  alternating  current 
for  the  line,  the  system  uses  direct  current  at  22,000 
volts,  which  is  generated  at  St.  Maurice  by  10  di- 
rect-current machines  coupled  in  series.  The  line 
uses  a  constant  current  of  150  amperes  to  operate 
the  motors  in  the  Lausanne  station,  which  are  also 
coupled  in  series.  The  voltage  of  the  line  is  varied 
according  to  the  load. 

This  original  system  has  been  carried  out  by  the 
Compagnie  de  ITndustrie  Electriq^ue  under  the  direc- 
tion of  the  well-known  engineer,  Mr.  Rene  Thury. 
The  efforts  of  Mr  Thury  have  been  directed  toward 
the  utilizing  of  high-tension  continuous  current  on 
the  series  system,  and  it  must  be  acknowledged  that 
he  has  succeeded  in  carrying  this  out  admirably, 
as  is  proved  by  the  good  operation  of  the  St.  Maurice- 
Lausanne  system.  The  plant  is  remarkably  simpli- 
fied, and  at  St.  Maurice  there  are  no  raising  trans- 
formers for  the  main  line,  while  the  switchboard  is 
reduced  to  a  few  simple  instruments  and  connecting 
devices.  At  present  nearly  the  whole  plant  is  used 
for  the  lighting  and  power  in  Lausanne,  but  there 
is  no  doubt  that  it  will  be  greatly  extended  in  the 
future. 

The   station   building    fFig.    4),    which    has    been 


turbines.  The  head  of  water  available  for  the  tur- 
bines is  about  100  feet.  The  turbines  of  1,000  horse- 
power use  3,100  liters  of  water  a  second  and  run  at 
300   revolutions  a  minute. 

In  this  plant  the  apparatus  for  regulating  the 
speed  of  the  turbines  forms  an  important  feature. 
This  regulation  is  obtained  by  using  a  set  of  pivoted 
vanes,  which  direct  the  water  onto  the  main  wheel. 
This  water  distributor  is  operated  by  a  small  hy- 
draulic motor  by  means  of  levers  and  gearing.  This 
motor  is  controlled  by  a  small  valve,-  which  is  in 
turn  governed  by  an  electric  regulator.  The  motor 
is  operated  by  oil  under  pressure.  The  electric  reg- 
ulator, by  acting  on  the  valve  of  the  motor,  sends 
the  oil  either  in  front  or  behind  the  pistons,  thus 
causing  the  motor  to  operate  the  turbine  distributors 
in  one  direction  or  the  other,  and  thus  modify  the 
speed  of  the  turbines.  The  governing  mechanism 
of  each  of  the  five  turbines  is  operated  by  a  single 
electric  regulator,  which  is  one  of  the  novel  features 
of  the  plant.  It  is  shown  in  detail  in  Fig.  3.  The 
object  of  the  regulator  is  to  maintain  the  current 
which  is  delivered  by  the  generators  at  the  fixed 
value  of  150  amperes.  The  regulator  is  located  on  a 
high  platform  at  one  end  of  the  station.     By  means 


of  the  five  turbines  of  i.oop  horsepower  operates  two 
direct-current  generators  of  the  Thury  pattern. 
These  machines,  which  have  six  poles,  are  excited 
in  series  and  at  300  revolutions  a  minute  will  furnish 
ISO  amperes  at  2,300  volts.  All  these  10  machines 
are  connected  in  a  single  series  and  the  circuit  is 
closed  by  the  overhead  line  leading  to  Lausanne 
and  by  the  motor  circuit  of  the  receiving  station. 
The  total  voltage  of  the  10  machines  in  series  thus 
reaches  23,000  volts  when  under  full  load.  The  gen- 
erators work  at  a  speed  up  to  300  revolutions  a 
minute,  according  to  the  work  which  they  are  to 
furnish.  As  the  speed  variations  must  instantly  fol- 
low the  demand  for  power,  the  system  must  possess 
as  little  inertia  as  possible,  and,  contrary  to  the 
usual  practice,  all  the  flywheels  are  to  be  suppressed 
and  the  revolving  parts  to  be  made  as  light  as  pos- 
sible. The  dynamos  are  insulated  from  the  ground 
by  porcelain  insulators  which  are  embedded  in  a 
layer  of  asphalt  beton,  which  forms  the  upper  part 
of  the  foundation.  The  machines  are  connected  to- 
gether and  also  to  the  turbine  by  Raiiford  disk 
couplers,  employing  a  set  of  rubber  strips. 

One   remarkable  feature  of  the  plant  is  the  great 
simplicity   of   the    electrical    connections.    The    gen- 
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eral  plan  of  coupling  is  shown  in  the  diagram,  Fig. 
S.  There  is  no  switchboard,  ^properly  so-called,  in 
the  St.  Maurice  station.  The  apparatus  which  is 
needed  for  each  pair  of  mach/nes  consists  of  an  am- 
meter and  a  voltmeter  mounted  on  each  of  the  for- 
ward machines,  as  will  be  noticed  in  Fig.  7,  and  a 
short-circuiting  switch,  mounted  on  a  cast-iron  col- 
umn, wliich  is  used  to  cut  in  or  out  one  of  the  groups 
from   the  inain   circuit. 

The   main    dynamos   are    of    the   Thury   pattern. 
These  machines  are  of  the  six-pole  type,  with  con- 
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passes  is  shown  in  Fig.  2,  together  with  the  location 
of  the  line.  The  cables  are  supported  upon  wood 
poles  by  means  of  insulators  composed  of  two 
porcelain  caps ;  the  first  fits  over  the  end  of  the 
iron  bracket,  while  tlie  second  is  placed  upon  the 
first  and  cemented  to  it  by  a  mixture  of  litharge 
and  glycerine.  The  two  cables  are  supported  at  a  • 
distance  of  one  meter  apart,  one  below  the  other,  so 
as  to  avoid  discharges  through  the  air  and  increase 
the  tension  which  the  line  will  take.  The  line  de- 
scends the  Rhone  Valley  and  then  turns  around  the 
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cither  dii'cct  or  alternating  current:  the  motor  can' 
also  be  driven  from  a  large  battery  of  accumulators 
containing  298  elements  of  1,000  ampere-hours  which 
the  station  contains,  in  order  to  take  current  from 
the  alternator.  The  latter  can  also  be  used  as  a 
synchronous  motor  and  drive  the  direct-current  ma- 
chine. 

The  station  also  contains  two  direct-connected  sets 
with  50-horsepower,  triphase  motors  driving  direct- 
current  machines  for  exciting  the  fields  of  the  large 
alternators  and   for   lighting  the   station,  in   connec- 


Map  of  Transmission  Line 


Fig.  3.     Electric  VVaterwheel  Regulator  at  Generating  Station. 
ST.    MAURICE-LAUSANNE    DIRECT-CURRENT   TRANSMISSION    PLANT. 


sequent  poles,  which  has  been  adopted  as  standard. 
The  speed  of  these  machines  is  variable,  according 
to  the  load.  At  full  load  it  is  300  revolutions  a 
minute.  The  field  is  formed  of  six  steel  pole-pieces 
which  are  considerably  spread  out.  The  pole-pieces 
are  joined  together  by  steel  pieces  which  carry  the 
field  winding.  The  field,  which  is  excited  in  series, 
has  all  the  six  field  coils  connected  in  parallel.  The 
armature  is  of  the  series  drum  type.  One  interesting 
peculiarity  of  the  Thury  armatures  is  that  the  wind- 
ing is  not  laid  in  teeth  in  the  usual  way,  nor  yet 
is  it  of  the  fiat-drum  system.  The  periphery  of  the 
drum  core  carries  a  series  of  semi-circular  depres- 
sions, which  form  a  corrugated  surface.  The  wires 
lie  in  these  depressions,  which  are  formed  by  punch- 
ing the  armature  disks  to  the  required  form.  In  this 
way  the  wire  is  prevented  from  flying  off  under 
the  action  of  centrifugal  force  and  at  the  same  time 
the  armature  has  the  advantages  which  are  charac- 
teristic of  a  smooth-core  winding.  The  wire  wind- 
ing is  well  insulated  with  mica  and  the  whole  is 
covered   with   an   insulating  layer  which  protects   it 
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from  the  discharge  of  the  field.  The  machine  carries 
a  commutator  whose  strips  are  connected  to  the 
armature  winding  by  conductors  having  a  50-square- 
millimeter  section.  There  are  six  brush-holder 
arms  carrying  four  brushes  each.  The  connections 
with  the  instruments  alongside  the  machine  and 
thence  with  the  main  circuit  are  made  through  in- 
sulating tubes  which  are  embedded  in  the  founda- 
tion material. 

Curren/t  is  transmitted  from  the  St.  Maurice  plant 
to  Lausanne  by  an  overhead  line  composed  of  two 
copper  cables  of  iso-square-millimeter  section  each, 
formed  of  37  strands  of  1.14-millimeter  wire.  A 
Ijirdseye  view  of  the  country  through  which  the  line 


eastern  end  of  the  lake  to  Lausanne.  At  one  point 
a  circuit  is  taken  from  it  to  supply  a  400-horsepower 
motor  in  the  cement  works  of  Paudex.  The  line 
absorbs  constantly,  and  regardless  of  the  amount  of 
power  transmitted,  about  300  kilowatts,  and  the  dif- 
ference of  voltage  at  the  two  ends  is  about  2,000 
volts,  these  conditions  being  peculiar  to  a  constant- 
current  transmissioiL  The  insulation  of  the  line  was 
tested  by  a  special  high-voltage  dynamo.  This  novel 
machine,  built  by  the  Compagnie  de  llndustrie  Elec- 
trique,  has  been  designed  by  Mr.  Thury  especially 
for  testing  this  plant  It  is  operated  by  a  50-horse- 
power motor  and  has  been  placed  in  the  Lausanne 
station.  The  two  ends  of  the  line,  which  was  put 
on  open  circuit  at  St.  Maurice,  were  connected  at 
Lausanne  to  the  terminals  of  the  high-voltage  ma- 
chine. The  current,  which  could  only  pass  by  way 
of  the  insulators  or  the  atmosphere,  was  carefully 
measured  by  a  milli-ammeter.  In  dry  weather, 
using  20,050  volts,  the  current  passing  in  the  line 
was  1 1.4  milliamperes,  which  figured  an  insulation 
resistance  of  1.79  megohms.-  In  damp  weather  this 
falls  to  1.46  megohms.  The  insulation  resistance  is 
found  to  remain  nearly  constant  up  to  20,000  volts, 
showing  that  there  is  but  little  atmospheric  dis- 
charge between  the  wires. 

An  experiment  of  great  interest  has  been  carried 
upon  the  transmission  line  under  the  direction  of 
Mr.  Thury.  This  consisted  in  utilizing  the  ground 
as  the  return  for  the  current  of  150  amperes  over 
the  total  distance  of  35  miles.  Under  these  condi- 
tions the  stations  continued  to  work  quite  as  usual 
during  more  than  one  hour.  The  drop  in  voltage, 
which  was  2, coo  volts  with  the  two  wires,  was  equal 
to  but  1,300  volts,  or  1,000  for  the  wire  and  300 
volts  for  the  resistance  of  the  ground  connections. 
By  making  improvements  in  the  latter  there  seems 
no  doubt  that  this  resistance  can  be  made  negligible. 
This  question  is  one  of  great  promise,  and  if  the 
earth  can  be  used  as  a  return  in  practice  it  will 
reduce  the  amount  of  copper  for  the  line  to  one- 
quarter   of  the   previous   weight. 

The  energy  which  is  transmitted  from  the  St. 
Maurice  hydraulic  plant  is  received  at  Lausanne  by 
a  large  station  containing  the  apparatus  for  supplying 
the  current  to  the  city.  The  main  dynamo  room  con- 
tains four  large  direct-connected  motor  and  alter- 
nator groups  of  400  horsepower  each,  which  are  used 
to  furnish  light  and  power  in  the  city  and  suburbs. 
Two  of  these  sets  can  be  driven  by  a  steam  engine 
of  like  power  in  case  of  an  interruption  in  the  line. 
For  the  tramways  there  is  a  direct-connected  set,  con- 
sisting of  a  series  motor  coupled  to  a  400-horsepower 
generator.  A  reserve  group  of  400  horsepower  is 
formed  of  a  steam  engine,  direct-current  motor  and 
alternator,  which  may  be  driven  by  the  steam  engine 
independently   of   the   transmission   line    to   produce 


tion  with  a  battery  of  accumulators  containing  70 
elements  of  540  ampere-hours'  capacity.  The  re- 
maining group  is  a  booster  set  of  120  horsepower 
for  the  tramway  circuit. 

The  five  large  generating  sets  of  400  horsepower 
form  the  main  apparatus  of  the  station.  One  of 
these  groups  is  shown  in  Fig.  i.  The  motor  seen 
in  the  foreground  receives  current  directly  from  the 
line,  and  all  five  motors  are  coupled  in  series.  Four 
of  the  groups  have  alternators,  which   are  used  for 
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FIG.    5.       ST.    MAURICE-LAUSANNE  DIRECT-CURRENT   TRANS- 
MISSION   PLANT. — DIAGRAM    OF    COUPLING    AT    ST. 
MAURICE    STATION. 

the  light  and  power  circuits,  while  the  fifth  uses 
a  generator  for  the  tramways.  These  motors  have 
the  same  general  dimensions  and  construction  as  the 
dynamos  at  St.  Maurice.  They  work  at  300  revolu- 
tions a  minute  and  are  provided  with  automatic 
regulators  which  keep  the  speed  constant,  at  least 
within  one  per  cent.,  under  the  varying  load.  This 
speed  regulation  is  necessary  in  order  to  keep  the 
alternators   at   a   constant   voltage. 

Each  motor  has  a  switchboard  which  comprises 
an  ammeter  and  voltmeter,  a  changing  switch  like 
that  used  at  St.  Maurice,  and  an  automatic  circuit- 
breaker  which  puts  the  motor  in  short-circuit  when 
the  voltage  taken  by  the  motor  exceeds  the  normal, 
as  when  a  motor  is  overloaded.  Another  safety  ap- 
paratus is  placed  directly  upon  the  motor  shaft,  and 
should  the  speed  run  too  high  it  throws  the  motor 
in-  short-circuit.  The  motors  are  supported  upon 
porcelain  insulators  which  are  embedded  in  asphalt 
beton.  This  is  found  to  give  an  excellent  insula- 
tion from  the  ground.  Besides,  the  whole  floor  of 
the  dynamo  room,  which  is  built  of  armored  beton 
on  the  Hennebique  system,  is  insulated  by  covering 
the   surface  of  the  beton   with  a   one-inch   layer   of 
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asphalt  in  which  are  emtedded  tiles  of  a  vitreous 
material  to  form  the  flooring.  The  insulation  of  this 
flooring  was  tested  at  20,000  volts  direct  current 
and  was  found  satisfactory,  as  it  showed  about  two 
megohms  per  square  meter.  The  motors  are  coupled 
to  the  second  machines  by  two  large  flywheels  of 
four  tons,  which  are  connected  across  by  a  flexible 
rubber-band   coupling  on  the  Rafford   system. 

The  alternators,  noticed  in  Fig.  r,  have  been  con- 
structed by  the  Alioth  Company  of  Monchenstein. 
They  will  give  normally  265  kilowatjts  under  the 
form  of  tliree-phase  current  of  50  cycles  a  second, 
with  a   voltage  of  3.100,   and  are  of  the   revolving- 


hour  capacity,  on  a  three-hour  discharge,  is  used 
for  the  exciter  circuit  of  the  alternators  and  the 
lighting  of  the  station.  The  second  battery,  of  298 
cells,  has  a  capacity  of  1,000  ampere-hours  on  a  one- 
hour  discharge.  It  is  used  mainly  for  the  tramways 
and    runs    in   parallel    with    the    generators. 

The  ground  plan  of  the  Lausanne  station,  Fig.  6, 
shows    the  general    arrangement   of   the  station.     At 
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(A)  is  the  boiler  room,  (B)  the  main  dynamo  room, 
with  the  switchboards  at  (C).  The  connections  for 
the  circuits  occupy  several  rooms  in  the  basement. 
At  (D)  is  the  accumulator  building  and  at  (E)  the 
offices. 


FIG    6.       ST.   MAURICE-LAUSANNE    DIRECT-CURRENT    TRANSMISSION    PLANT. — GROUND    PLAN    OF    LAUSANNE    STATION 

field  type.  The  fields  of  the  alternators  are  supplied 
from  the  main  exciter  circuit,  which  is  connected  to 
the  lighting  circuit  of  the  station.  The  direct  current 
needed  for  this  purpose  is  produced  by  two  rotary 
groups  of  33  kilowatts  each. 

At  present  the  station  contains  two  direct-current 
generators  for  tlie  tramways,  which  have  a  capacity 
of  265  kilowatts  each  and  run  at  600  volts.  These 
generators,  of  the  hexagonal  consequent-pole  type 
which  is  characteristic  of  the  Thury  system,  are  ex- 
cited in  shunt  in  this  case.  They  resemble  the  main 
series  motors  in  general  appearance,  except  that  the 


German  High-speed  Trials. 

Some  notes  on  the  Berlin-Zossen  high-speed  tests 
have  recently  appeared  in  the  Elektrotechnischer 
Anzeiger  together  with  a  diagram  of  the  car  of  the 
Siemens  &  Halske  Company  and  the  weights  of  the 
difi^erent  parts. 

The  capital  contributed  by  the  different  members 
of  the  company  carrying  out  the  tests  was  as  fol- 
lows : 

Marks. 

Deutsche  Bank,  Berlin 150.000 

.^illjemeine  Elektricitats  Gesellschaft- ■  ■ 100,000 

Friedrich  Krupp,  Essen 100,000 

Siemens  &  Halske,  Berlin 100,000 

A.  Borsig,  Berlin 50,000 

Delbriick,   Lee  S:  Co..   Berlin 50,000 

Phil.  Holzmann  S:  Co.,  Frankfort 50.000 

National  Bank,  Berlin 50,000 

Jakob  S.  H.  Sl^rn,  Frankfort 50,000 

V.  D.  Zypen  and  Charlier,  Cologne 50,000 

Later'  this  capital  was  increased  by  the  same  firms 
by  an  aditional   50  per  cent. 

The  general  dimensions  of  the  two  cars  with  the 
distribution  of  weight  are  given  in  the  Western 
Electrician  for  October  31,  1903,  but  some  additional 
figures  vs'ill  be  interesting.  The  trucks  are  mounted 
on  springs,  both  spiral  and  flat  springs  being  used. 
At  the  beginning  of  the  tests   a   wheel  base   of   1.9 
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tions  to  the  various  apparatus  distributed  at  different 
parts  of  the  car.  For  this  purpose  a  main  shaft  runs 
along  the  ceiling  of  the  car.  Owing  to  the  construc- 
tion of  the  trucks,  and  also  to  the  high  speed  of  the 
cars,  gearing  between  the  motors  and  a.xles  was 
neither  possible  nor  desirable,  and  the  250-horsepower 
motors — two  for  each  truck — are  mounted  directly  on 
the  axle,  and  in  the  case  of  the  Siemens  &  Halske 
car  without  the  intervention  of  springs.  The  Siemens 
&  Halske  motor  weighs  four  tons,  and  its  rotor  is 
fed  with  three-phase  current  at  a  voltage  of  from 
1,150  10  1,850  volts,  the  voltage  of  the  stator  varying 
between  500  and  1,000.  Arrangements  are  provided 
to  connect  the  transformer  at  will,  either  in  star  or 
delta  fashion.  The  Allgemeine  Electricitats  Gesell- 
schaft motor  is  lighter,  weighing  only  3.2  tons.  Its 
conductors  consist  of  copper  bars,  the  voltage  of  tlie 
rotor  and  stator  being  325  and  435  volts,  respectively. 
A  play  of  30  millimeters  between  the  hollow  axle  of 
the  motor  and  the  car  axle  has  been  allowed  by  this 
firm,  and  a  mechanical  connection  between  the  two 
is  provided  by  means  of  a  spring  coupling. 

Siemens  &  Halske  adopted  metallic  resistances — 
built  up  of  metal  strips — which  were  well  cooled  by 
being  placed  on  the  outside  of  the  car.  Liquid  re- 
sistances with  forced  circulation  were  employed  by 
the  Allgemeine  company.  They  possess  the  great 
advantage  of  gradually  increasing  and  decreasing 
the  working  current.  The  transformers  are  mounted 
horizontally  beneath  the  floor,  and  as  their  axes  have 
the  same  direction  as  that  of  the  car,  efficient  cooling 
by  air  presents  no  difficulties.  In  the  Allgemeine  car 
the  air  for  cooling  was  collected  from  the  roof  and 
conducted  through  pipes  to  the  transformers.  A 
vertical  iron  pipe  is  mounted  in  the  car,  and  through 
it  all  the  cables  are  conveyed  from  the  roof  to  under- 
neath the  floor.  Instead  of  mounting  the  three 
collector  bows  on  one  vertical  hollow  steel  post,  as 
Siemens  &  Halske  do,  the  Allgemeine  company 
employs  for  each  bow  a  separate  pole.  Of  the  total 
weight  of  about  93  tons  of  a  car.  16.3  tons  are  ac- 
counted for  by  the  motors,  12.3  by  the  transformers 
and  5.1  by  the  resistances.  In  the  course  of  the 
trials,  however,  it  became  evident  that  the  total 
weight  might  be  reduced  by  several  tons.  Siemens 
&  Halske  constructed  the  overhead  equipment.  At 
a  distance  of  2%  meters  (7.4  feet)  from  the  center 
of  the  track  is  the  line  of  wooden  masts.  These  are 
.spaced  35  meters  (38  yards)  apart,  and  carry  hori- 
zontal iron  brackets,  to  which  the  overhead  wires  are 
attached  by  means  of  double  insulators.  A  small 
horizontal  play  is  thus  secured  to  the  wires,  and  this 
is  said  to  ensure  a  good  contact  between  bow  and 
wire.  A  distance  of  one  meter  separates  the  wires, 
which  are  vertically  mounted  one  above  the  other. 
Every  kilometer  (0.62  mile)  the  overhead  wires  are 
anchored  to  resist  horizontal  stresses.  At  these 
points  section  switches  are  inserted  in  the  line.  If 
a  high-tension  wire  should  break,  the  line  conduct- 
ors are  automatically  short-circuited.  This  is  per- 
formed by  a  loop  of  copper  wire,  which  normally 
encircles  a  metal  rod  connected  through  the  track 
rails  to  the  common  point  of  the  three-phase  system. 
When  any  one  wire  breaks,  the  loop  is  drawn  to- 
gether and  comes  into  contact  with  the  rod.  As 
feeders,  both  cable  (with  a  copper  section  of  70 
square  millimeters)  and  bare  copper  conductors  (sec- 
tion 50  square  millimeters)  were  employed.  Suit- 
able switches  are  interposed  between  the  feeders  and 
the  line  wires. 


American  Institute  Meeting  in  New 
York. 

The  i82d  meeting  of  the  American  Institute  of 
Electrical  Engineers  was  held  in  New  York  city  on 
December  i8th.  In  the  absence  of  President  Arnold 
Vice-president  Calvin  W.  Rice  presided.  Four 
papers  were  read  at  the  meeting  and  afterward  dis- 
cussed at  some  length.     The  papers  were  as  follows : 
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base  is  made  longer  so  as  to  provide  for  a  larger 
commutator,  which  is  designed  to  carry  a  current  of 
440  amperes   without   sparking. 

Accumulators  are  a  special  feature  of  the  plant 
and  occupy  three  stories  of  a  separate  building,  cov- 
ering a  total  area  of  275  square  meters.  The  three 
battery  rooms  have  their  floors  constructed  in  ar- 
mored beton,  with  a  one-inch  covering  of  asphalt. 
The  walls  are  coated  with  an  enamel  varnish  which 
is  acid-proof.  An  electric  fan  of  I'/i'  horsepower  is 
installed  in  the  basement  and  furnishes  pure  air 
to  the  battery  rooms.  Two  separate  batteries  occupy 
this  space.    The   first,   of  70  cells   of  540  ampere- 


22.000 

SIEMEN.S    .^-    HALSKE    HIGH-SPEED    CAR. 


meters  was  employed,  the  wheels  being  1.2  meters 
in  diameter ;  afterward  these  dimensions  were  in- 
creased, as  indicated  in  the  diagram.  Brakes — 
operated  on  the  Westinghouse  system  and  also  by 
hand — act  on  every  wheel,  and  an  electric  brake, 
actuated  by  current  from  an  accumulator  battery,  is 
also  provided.  It  is  stated  that  if  the  brakes  are  ap- 
plied when  the  car  is  traveling  at  124  miles  an  hour, 
it  travels  a  distance  of  nearly  a  mile  before  stopping. 
The  live  cables  were  placed  underneath  the  floor 
and  on  the  roof  of  the  car.  In  the  Siemens  &  Halske 
car  all  control  operations  are  done  by  pneumatic 
means,  the  driver  having,  consecpiently,  only  light 
work  to  do.  Mechanical  means  were  employed  by  the 
Allgemeine   company   for   transmitting   these   opera- 


"Overhead  High-tension  Distributing  Systems  in 
Suburban  Districts,"  by  George  H.  Lukes  of  Chi- 
cago ;  "Automatic  Apparatus  for  Regulating  Gener- 
tor  and  Feeder  Potentials,"  by  E.  J.  Beohtel  of  To- 
ledo; "Safeguards  and  Regulations  in  Operation  of 
Overhead  Distributing  System"  by  W.  C.  L.  Eglin 
of  i'hiladelphia,  and  "Gas  Power  for  Central  Sta- 
tions" (the  advantages  of  operating  electric  sta- 
tions in  connection  with  gas  works),  by  J.  R.  Bib- 
bins  of  New  York.  Two  of  these  papers  appear 
on  other  pages  of  this  issue  of  the  Western  Elec- 
trician. The  next  meeting  will  be  held  on  January 
29th. 
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Automatic  Apparatus  for  Regulating 
Generator  and  Feeder  Potentials.' 

By  E.  J.  Bechtel. 

Since  the  introduction  of  electricity  as  a  source 
of  ilhraiination  one  of  the  most  important  problems 
has  been  that  of  potential  regulation.  The  efficiency 
of  the  conversion  of  electricity  into  light  depends 
greatly  upon  the  maintenance  of  a  constant  potential 
at  the  lamp  terminals.  For  instance,  a  system  hav- 
ing a  potential  regulation  of  two  per  cent,  can  profit- 
ably use  incandescent  lamps  which  consume  3.1 
watts  per  mean  horizontal  candlepower  based  on  the 
oval-filament  type  of  present  quality,  while  a  poorer 
regulation  factor  would  require  the  use  of  lamps 
consuming  from  J.5  to  four  watts  per  candlepower, 
representing  a  sacrifice  of  from  12.5  to  30  per  cent. 
in  conversion  efficiency. 

The  potential  of  a  shunt-wound  generator  drops 
very  materially  as  the  load  increases.     To  overcome 


FIG.    I.       .AUTOMATIC    POTENTIAL    REGULATOR. — CONNEC- 
TIONS  FOR    REGULATOR    FOR    ALTERNATING    WORK. 

this  drop,  compound  winding  of  generators  was  m- 
troduced,  being  a  step  toward  automatic-potential 
regulation;  but  this  only  compensates  for  the  in- 
herent loss  in  the, generator  itself  and  is  not  capable 
of  regulation  for  speed  losses  nor  variations  due  to 
outside  causes.  Thus,  if  it  is  desired  to  maintain  a 
constant  potential  at  the  switchboard  or  center  of 
distribution  under  changes  of  any  or  all  conditions 
an  external  automatic-potential  regulator  must  be 
used. 

There  are  a  number  of  types  of  automatic  gen- 
erator-potential regulators  using  different  methods  to 
accomplish  the  result.  One  type,  the  connections  of 
which  are  shown  in  Fig.  I,  has  been  in  use  in  our 
station  for  the  past  four  years  on  generators  up  to 
2SO-kilowatt  capacity  operating  under  extreme  con- 
ditions, and  has  given  excellent  service  in  alternating 
work,  as  will  be  seen  by  examining  the  curve  on  a 
section  of  recording  voltmeter  chart  shown  in  Fig. 
2.  This  line  was  made  by  a  150-kilowatt  6o-cycle 
alternating-current  generator,  supplying  current  for 
the  daylight  alternating  current  incandescent  load  and 
operated  from  a  jackshaft  driven  by  an  engine  which 
also  operates  a  direct-connected  500-kilowatt  500-volt 


This  type  of  regulator  while  very  satisfactory  as  a 
generator-potential  regulator,  and  perhaps  sufficient 
under  favorable  line  and  load  conditions  in  small  sta- 
tions, does  not  correct  the  potential  for  variation  in 
power-factor  nor  relative  changes  in  the  load  on 
different  feeders. 

The  system  was  adopted  while  our  alternating 
load  was  comparatively  small  and  operated  from 
single-phase  generators.  With  the  intention  of  oper- 
atin.g  three-phase  power  circuits  we  replaced  the 
small  single-phase  .generators  with  larger  ones  of 
three-phase  4.oco-volt  four-wire  type,  the  armature 
being  star-connected  with  neutral  connection  brought 
out. 

The  2,300-volt  single-phase  lighting  circuits  are 
connected  to  the  different  phases  and  neutral,  bal- 
anced as  nearly  as  possible  between  the  different 
phases  in  regard  to  load  conditions.  Even  with  ex- 
treme care  a  perfect  balance  cannot  be  maintained 
on  account  of  variations  of  load  at  different  times 
on  the  individual  circuits.  To  overcome  this  we 
have  ordered  nine  automatic  feeder-potential  regu- 
lators of  the  boosting-transformer  type,  having  the 
secondary  winding  in  series  with  the  circuit  and 
divided  into  small  sections  which  are  capable  of 
being  automatically  cut  in  or  out,  step  by  step,  as  the 
conditions  require,  to  maintain  a  desired  voltage  at 
the    individual    feeder    terminals. 

These  regulators  are  to  have  necessary  capacity 
to  maintain  a  pressure  of  10  volts  (200  volts  pri- 
mary) above  or  below  that  of  the  bus  bars.  The 
installation  of  this  apparatus  has  been  delayed  by 
the  manufacturer  on  account  of  trouble  experienced 
from  pitting  or  burning  of  the  contacts.  I  am  sorry 
I  am  not  able  to  show  results  of  tests  on  this  ap- 
paratus and  describe  its  action  under  practical  con- 
ditions as  I   had  intended  to  do. 

Feeder-potential  regulators  are  not  advisable  for 
use  on  direct-current  systems  on  account  of  it  being 
necessary  to  use  batteries,  rotary  boosters,  or  dead 
resistance  in  series  with  the  different  feeders,  any 
one  being  a  most  inefficient  arrangement. 

However,  this  problem  is  not  so  serious,  as  the 
entire  system  can  be  formed  into  a  network  and 
operated  as  one  unit.  Good  distribution  and  regula- 
tion can  be  obtained  by  the  use  of  a  system  of  inter- 
connected mains,  tied  together  wherever  possible 
with  feeders  from  high  and  low  bus  bars  to  deter- 
mined points  and  by  use  of  main  storage  batteries. 

The  automatic  generator-potential  regulator  first 
described  as  being  satisfactory  on  alternating  work 
was  not  satisfactory  on  a  direct-current  three-wire 
system.     We  installed  two  of  these  regulators  on  a 


FIG,   2.       AUTOMATIC  POTENTIAL  REGULATOR. — RECORDING- 
VOLTMETER    CHART. 

direct-current  generator,  supplying  current  for  the 
street-railway  system.  The  larger  part  of  the  engine 
load  being  very  irregular  and  the  engine  governor 
not  of  the  best,  there  are  sudden  fluctuations  in 
speed,  as  shown  by  the  section  of  curve  from  a  con- 
tinuous-speed recorder  in  Fig.  3.  Each  vertical  sec- 
tion of  the  record  has  a  value  of  20  seconds,  or  three 
seconds  per  minute.  Each  horizontal  section  has  a 
value  of  three  per  cent,  in  speed  variation,  or  two 
cycles  in  the  frequency  of  the  generator.  The  varia- 
tion of  speed  shown  would  not  be  advisable  on  in- 
ductive loads,  but  serves  to  show  the  efficiency  of 
regulators   under   severe  conditions. 

r.  A  p.iper  presented  at  l.he  ineetinR  of  the  American  In.stitiite 
of  lileclrical  EiiKineer.H,  New  York,  December  i8,  loon.  Mr.  Bech- 
tel is  electrical  engineer  ol'  tlie  Toledo  Kailway  and  Litililini; 
Company. 


FIG.   3.       AUTOMATIC    POTENTIAL    REGULATOR. — CURVE 
FROM    CONTINUOUS-SPEED    RECORDER. 

pair  of  200-kilowatt  generators  for  the  purpose  of 
steadying  the  potential  of  a  three-wire  system  of 
about  2,000  kilowatts  at  peak  load ;  but  they  are  not 
capable  of  doing  this,  nor  even  capable  of  main- 
taining a  potential  regulation  of  less  than  from  two 
to  four  per  cent,  of  their  capacity  while  operating 
on  a  separate  load.  The  greatest  fault  is  the  tend- 
ency to  surge  or  pump  (even  with  a  properly  ad- 
justed oil  cushion),  probably  on  account  of  the 
greater  sluggishness  or  time  required  to  increase  or 
decrease  the  magnetic  density  of  the  solid  field  poles 
of  the  direct-current  generator  as  against  the  lami- 
nated ones  of  the  alternator.  I  believe,  however, 
that  a  later  regulator  now  on  the  market  is  capable 
of  maintaining  a  uniform  potential  under  these  con- 
ditions, being  quicker  in  its  action ;  as,  instead  of 
cutting  small  steps  of  resistance,  step  by  step,  in  or 
out  of  the  field  circuit,  it  cuts  a  large  resistance  in- 
stantaneously in  or  out  of  the  field  circuit,  and 
reverses  the  operation  when  the  potential  rises  or 
falls  above  or  below  the  normal,  repeating  this  per- 
formance as  often  as  required.  On  large  generators 
this  regulator  operates  upon  the  fields  of  the  exciter 
instead  of  on  the  fields  of  the  main  generators. 

We  have  now  under  consideration  the  installation 
of  2S-cycle  alternating-current  generators  of  large 
units  to  operate  synchronous  converters  for  both 
the  street-railway  and  direct-current  lighting  systems. 
This  is  more  complex  than  the  first  condition,  as 
the  sudden  variations  of  the  railway  load  will  have 
its  influence  upon  the  regulation  of  the  generator 
as  well  as  on  the  speed  of  the  prime  mover.  We 
hope,  however,  to  find  a  regulator  which  will  main- 
tain an  even  voltage  at  the  generator  terminals  under 
these  conditions  and  allow  us  to  operate  shunt- 
wound  synchronous  converters  from  them  and  in 
multiple  with  our  present  shunt-wound  generator 
on  the  direct-current  lighting  system :  also  to  oper- 
ate synchronous  converters  from  the  same  units  and 
in  multiple  with  our  present  compound-wound  di- 
rect-current generators  on  the  railway  system  by 
means  of  series  inductance  and  compound  winding 
on  the  rotary  fields. 


Automatic  Electric  Regulator  for  Steam 
Engines. 

Automatic  regulation  of  the  steam  engine  in  the 
power  house,  by  electrical  means,  has  many  strong 
advocates,  though  there  are  others  who  believe  the 
centrifugal  governor  preferable  to  any  other  means. 
A  design  for  an  automatic  electric  regulator  was  re- 
cently patented  and  assigned_to_the  General_Electric 
Company  by  Austin  R.  Dodge,  which  is  intended  not 
only  for  use  in  regular  power-station  work,  but  also 
for  testing  of  steam  engines  where  close  regulation 
is  desired,  and  which  is  usually  attempted  by  placing 
a  man  at  the  throttle. 

In  general,  the  apparatus  consists  of  a  motor  which 
is  geared  or  otherwise  connected  to  the  throttle  valve. 


A  franchise  has  been  granted  by  the  council  of 
Sumler,  S.  C,  to  a  company  which  will  construct 
a  complete   electric   street   railway  in    Sumler. 


AUTOMATIC    ELECTRIC    REGULATOR     FOR    STEAM    ENGINES. 

When  the  motor  revolves  in  one  direction,  the  throt- 
tle device  is  opened  more  or  less,  and  when  it  re- 
volves in  the  opposite  direction,  the  valve  or  other 
device  is  closed  to  a  greater  or  less  extent.  In  con- 
necting the  regulator  in  this  manner  the  ultimate 
effect  on  the  system  or  generator  is  to  increase  or 
decrease  the  current  or  voltage,  as  desired.  The  cir- 
cuit of  the  motor  is  controlled  bv  a  pressure  gauge 
or  equivalent  device,  which,  acting  through  electro- 
magnets, starts  and  stops  it  at  the  proper  time,  suit- 
able means  being  provided  to  prevent  the  motor  from 
"hunting." 

Two  sets  of  motor-controlling  magnets  are  em- 
ploj'ed,  one  to  rectify  slight  changes  in  pressure, 
voltage  or  current,  the  other  to  rectify  material 
changes.  The  second  device  is  arranged  to  act  on 
the  motor  through  the  first.  This  is  done  by  ren- 
dering the  former  inoperative  until  the  conditions 
are  approximately  normal,  after  which  the  first  again 
comes  into  service. 

Referring  to  the  accompanying  illustration,  a  dia- 
grammatic view  of  the  valve,  motor  and  circuits,  a 
throttle  valve  is  shown  w,hich  is  situated  in  the  sup- 
ply pipe  (2)  and  is  operated  by  the  electric  motor 
(3).  The  motor  should  be  of  such  size  and  so  ar- 
ranged that  it  can  be  started  into  operation  in  a  very 
brief  interval  of  time.  The  entire  system  is  actuated 
by  direct  current ;  but  it  can  be  operated  by  alternat- 
ing current,  or  by  a  combination  of  both,  as  is  best 
adapted  to  meet  the  given  conditions.  In  the  present 
instance  a  three-wire  system  is  used,  having  con- 
ductors (4)  (5)  and  (6).  The  motor  is  excited  by 
a  field  winding  (7),  which  is  permanently  connected 
in  circuit.  The  amount  of  current  supplied  to  the 
armature  is  regulated  by  a  rheostat. 

Two  controlling  magnets  (9)  and  (10)  are  pro- 
vided. The  former  is  employed  to  rectify  slight 
changes  in  pressure,  voltage,  or  current,  as  the  case 
may  be,  and  is  the  one  more  constantly  in  service, 
and  will  be  designated  the  "main"'  magnet,  while 
the  latter  (magnet  10)  is  only  in  service  when  the 
fluctuations  are  great  and  will  be  called  the  "auxil- 
iary" magnet.  It  should  be  noted  that  both  of  these 
magnets  are  permanently  connected  in  circuit.  Each 
of  these  magnets  is  provided  with  two  windings  or 
a  single  winding  with  a  tap  taken  out  at  about  the 
center,  which  is  virtually  the  same  thing.  Both  of 
the  windings  or  parts  of  a  winding  act  upon  a  com- 
mon core.  The  core  is  suspended  from  two  arms, 
which  form  a  parallel-motion  suspension,  and  since 
the  winding  is  divided  into  two  parts  when  one  of 
the  parts  is  energized,  the  core  will  be  moved  to 
the  left,  and  when  the  other  part  is  energized  it  will 
be  moved  to  the  right.  When  both  parts  are  ener- 
gized, the  core  will  be  held  in  a  central  position, 
thus  doing  away  with  all  springs  or  centering  mech- 
anism. Instead  ol  cutting  the  sections  of  the  wind- 
ing into  and  out  of  circuit  by  making  and  breaking 
the  circuit,  which  causes  arcing,  it  is  preferable  to 
shunt  them  by  a  low  resistance,  thus  obtaining  the 
same  effect  and  preventing  destructive  arcing. 

Mounted  on  the  ends  of  the  arms  of  the  main 
magnet  are  contacts  (13)  and  (14),  which  are  elec- 
trically connected  to  one  another  and  to  the  arma- 
ture of  the  motor.  Situated  opposite  these  contacts 
are  contacts  (15)  and  (16),  which  are  so  arranged 
that  when  the  arms  are  moved  to  the  extreme  right 
or  left  the  circuit  through  them  will  be  closed.     The 
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contacts  are  so  arranged  that  when  in  the  position 
shown  the  circuit  to  the  motor  armature  is  open. 
Contact  Us  J  is  connected  to  the  negative  side  of 
the  system  and  contact  (.16)  to  the  positive  side. 
From  this  it  will  be  seen  that  when  contacts  (13) 
and  (15)  are  closed  the  armature  will  rotate  back- 
ward and  forward  when  contacts  (.14)  a"d  (.16) 
are  closed. 

The  auxiliary  magnet  differs  very  slightly  from 
the  main  magnet.  It  is  provided  with  the  same  kind 
of  winding ;  but  the  arms  instead  of  carrying  con- 
tacts are  arranged  to  engage  the  bell-crank  arms 
(.17)  and  (,iS)  and  cause  them  to  open  the  circuit 
of  the  load  coil,  and  this  without  regard  to  the 
main  magnet.  The  arms  are  electrically  comiected 
and  when  in  the  position  shown  form  a  part  of  a 
local  circuit  around  the  armature.  In  this  local  cir- 
cuit, which,  when  closed,  forms  a  load  for  the  motor 
armature,  is  a  solenoid  coil  (.19),  called  the  load 
coil,  that  acts  on  a  contact  tlirough  a  lost-motion 
device.  The  load  coil  is  provided  with  a  core,  and 
passing  through  it  is  a  rod  (,21)  that  actuated  a  con- 
tact (22).  The  rod  is  provided  with  an  upper 
and  a  lower  stop,  and  when  the  core  is  suddenly 
attracted  it  hits  the  upper  stop  with  a  blow  and  opens 
the  supply  circuit  to  the  motor.  When  the  magnet 
is  de-energized  and  the  core  drops,  it  hits  the  lower 
stop  a  blow  and  seats  the  contact  and  closes  the 
supply  circuit  of  the  motor.  This  coil  prevents  the 
motor   from   "hunting."' 

In  order  to  control  the  action  of  the  main  and 
auxiliary  magnets  and  motor,  it  is  necessary  to  pro- 
vide some  device  which  is  affected,  directly  or  indi- 
rectly, by  the  medium  which  is  to  be  controlled. 
.\  steam  gauge  or  indicator  is  provided  for  this  pur- 
pose, having  a  shaft  (25),  which  owes  its  movement 
to  changes  in  steam  pressure.  On  the  shaft  are 
pointers  (26)  and  (27),  the  former  being  connected 
to  the  center  of  the  main-magnet  winding  and  the 
latter  to  the  center  of  the  auxiliary-magnet  winding. 
The  longer  pointer  (26)  is  arranged  to  engage  either 
the  contact  1.2S)  or  (29).  Contact  (28)  is  con- 
nected to  the  left-hand  side  of  the  main  magnet 
and  contact  (,29)  to  the  right-hand  side  of  the  same 
magnet.  From  this  it  will  be  seen  that  when  the 
pointer  engages  contact  (28)  the  left-hand  portion 
of  the  coil  will  he  shunted  by  a  low-resistance  con- 
ductor, thus  weakening  it,  and  the  core  (11)  will 
be  pulled  to  the  right.  When  this  takes  place,  con- 
tacts (14)  and  (16)  engage  and  the  motor  armature 
receives  current  from  the  circuit  wires  (4)  and  (5), 
thus  causing  it  to  revolve  in  a  manner  to  increase 
the  steam  admission  to  the  engine.  The  contact 
(28)  is  so  positioned  that  it  will  start  the  motor 
when  the  predetermined  lower  limit  is  reached. 
When  the  pointer  (26)  moves  in  the  opposite  direc- 
tion and  engages  contact  (29),  the  right-hand  side 
of  the  coil  will  be  shunted  and  the  core  moved  to 
the  left,  thus  closing  the  armature  circuit  on  con- 
ductors (5)  and  (6),  which  causes  it  to  rotate  in 
a  manner  to  reduce  the  steam  admission. 

It  sometimes  liappens  that  the  fluctuation  in  steam 
pressure  is  a  violent  one.  in  which  case  the  pointer 
(27)  will  en.gage  the  lower  portion  of  cither  contact 
(^28)  or  (29).  When  such  engagement  takes  place, 
the  auxiliary  magnet  comes  into  service,  and  the 
core  engages  either  the  bell-crank  arm  (17)  or  (18), 
as  the  case  may  be,  and  interrupts  the  circuit  of 
the  load  coil  (19),  so  that  the  circuit  through  the 
contact  (22),  and  therefore  the  motor  armature, 
remains  closed,  and  the  motor  is  free  to  move  the 
valve. 

When  the  conditions  are  again  normal,  or  nearly 
so,  the  short  pointer  moves  away  from  the  contact 
and  the  load-coil  circuit  is  again  closed,  due  to  the 
core  of  the  auxiliary  magnet  (10)  assuming  an  in- 
termediate position,  and  the  action  of  the  contact 
(22)  and  its  connecting  circuits,  as  previously  de- 
scribed, takes  place. 


meeting  dissolved  into  social  groups,  for  the  discus- 
sion of  engineering  topics.  This  first  Western  Elec- 
tric engineers'  dinner  was  such  an  unqualified  success 
that  a  committee  has  been  appointed  to  make  plans 
for  future  meetings. 


Western  Electric    Engineers   at    Dinner. 

.\n  informal  gathering  of  the  Western  Electric 
Company's  engineers  was  held  on  Wednesday  even- 
ing, December  i6th,  in  a  dining  room  of  the  Chicago 
Business  Woman's  Club,  which  had  been  reserved  for 
the  occasion.  About  75  engineers  were  present,  includ- 
ing the   heads   of  departments   and   their  assistants. 

The  dinner  hour  was  devoted  to  social  conversa- 
tion. At  its  close  Mr.  S.  G.  McMeen.  who  presided 
informally  but  in  his  usual  bright  and  entertaining 
manner,  told  a  few  of  his  best  anecdotes  and  then 
called  upon  Mr.  E.  P.  Warner.  Mr.  Warner  amused 
the  engineers  by  relating  several  very  clever  stories 
in  dialect,  and  was  followed  by  Messrs.  H.  H.  Wait, 
W.  H.  Warren,  F.  H.  Loveridge,  W.  B,  Hale,  A.  W. 
Gould,  H.  B.  Holmes,  F.  J.  Holmes,  M.  E.  Loun- 
branch,  H.  M.  Biebel  and  many  others. 

Mr.  F.  R.  McBerty  then  made  a  short  address,  in 
which  he  outlined  the  benefits  to  be  derived  from 
an  interchange  of  ideas  among  engineers  working 
along  different  lines.  The  social  features  of  such  a 
gathering,  although  valuable,  were,  in  his  opinion, 
likely  to  prove  subordinate  to  the  professional  ad- 
vantages to  be  derived.  Mr.  McBerty  closed  with  a 
tribute  to  the  young  engineer,  and  referred  to  the 
absorbing  interest  of  engineering  work — an  interest 
that  usually  leads  engineers  to  consider  scientific 
achievement  more  to  be  desired  than  mere  com- 
mercial   success. 

At  tl'.c  conclusion  of  Mr.  McBerty's  remarks  the 


The  Chronophone. 

From  the  invention  of  the  phonograph  came  the 
invention  of  the  cinematograph,  and  it  would  seem 
a  natural  sequence  that  the  two  should  be  made  to 
act  together  simultaneously  so  that  a  human  figure 
upon  the  screen  would  be  both  seen  and  heard  at  the 
same  time — the  gestures  being  accomnanied  by  the 
voice — ^thus  making  the  exhibit  as  nearly  lifelike  as 
could  be  imagined,  and  the  movement  of  the  lips 
would  be  those  pertaining  to  the  words  spoken. 

As  described  in  La  Nature,  Messrs.  Gaumont  and 
Decaux,  in  France,  have  quite  recently  exhibited  a 
combined  apparatus  which  accomplishes  the  object 
sought,  the  nearest  approach  to  which  up  to  the 
present,  has  been  disappointing  and  imperfect,  in 
that  the  tw-o  mechanisms  were  not  in  perfect  syn- 
chronism. 

To  accomplish  this  end  it  was  necessary  to  con- 
nect the  two  systems  by  a  combined  transmission 
absolutely  automatic.  Of  the  two  systems,  the 
cinematograph  requires  the  greater  power,  the  phono- 
graph being  actuated  by  a  minute  force  in  comparison. 


Ontario  Power  Company's  Development 
at  Niagara  Falls. 

On  January  1st  General  Francis  IC  Greene  of  New 
York  city  will  become  manager  of  the  Ontario  Power 
Company,  and  will  have  full  charge  of  the  business 
affairs  of  that  company.  He  will  take  the  place  of 
.A.  W.  Mallby  of  California,  who  has  been  acting  as 
general  manager.  General  Greene's  office  will  be  in 
Buffalo,  where  the  capitalists  who  are  furnishing  the 
money  for  the  development  reside. 

The  Ontario  Power  Company  is  developing  tlie 
power  of  the  Horseshoe  Fall  on  the  Canadian  side 
at  Niagara.  Its  plan  is  very  similar  to  that  of  the 
Niagara  Falls  Hydraulic  Power  and  Manufacturing 
Company  on  the  New  York  side.  Its  water  supply 
will  enter  a  forebay  located  above  the  Dufferin  Is- 
lands, and  will  flow  through  an  18-foot  steel  flume 
l.hrough  Victoria  Park,  to  a  point  just  below  old 
Table  Rock,  where  it  will  enter  steel  penstocks  that 
will  conduct  it  to  turbines  to  be  installed  in  a  power 
house  that  will  be  located  at  the  water's  edge  in  the 
gorge.  This  power  house  will  be  very  close  to  the 
foot  of  the  Horseshoe  Fall ;  in  fact,  it  will  be  the 
nearest  structure  to  the  great  downpour  of  water. 
The  site  has  been  cleared,  and  it  is  expected  that  the 
power  house  will  be  erected  next  summer.  Already 
many  are  wondering  how  the  engineers  in  charge 
of  the  development  will  build  to  counteract  the  great 


■K 

^rr^ 

yi 

'^\^^S^KBSSS^^^^f^^ 

Em 

B 

HB||fe|B|||»ian--^          1'' ' 

THE    CHRONOPHONE. 


Therefore  while  the  vibrations  of  the  figure  move- 
ment may  vary  considerably  without  notice,  a  slight 
change  in  the  speed  of  the  phonograph  materially 
affects  the  pitch  of  the  vocal  reproduction.  The  in- 
ventors appealed  to  electricity  for  a  solution  of  the 
problem,    with    ready   and    perfect   success. 

The  motor  which  controls  the  cinematograph  is 
composed  of  a  stationary  inductor,  of  the  Gramme 
ring  form,  divided  into  a  number  of  sections;  the 
other  member  is  a  Siemens  coil.  When  a  current 
from  an  electric  source  is  sent  successively  through 
the  different  sections  of  the  inductor,  the  Siemens 
bobbin  presents  its  poles,  successively,  in  front  of 
each  of  the  sections  receiving  the  current  and  ro- 
tates under  its  influence.  But  the  current  is  sent 
to  the  inductor  by  a  distributor,  which  may  be  some 
distance  apart  from  the  other  apparatus.  The  dis- 
tributor is  formed  of  contacts,  arranged  on  the  shaft 
of  the  phonograph,  which  successively  touch  the  fixed 
brushes,  each  of  which  is  connected  to  one  of  the 
sections  of  the  inductor. 

Necessarily,  the  motor  of  the  cinematograph  is  ab- 
solutely dependent  on  the  movement  of  the  phono- 
graph axle,  and  perfect  synchronism  must  be  had, 
positive,  and  absolutely  automatic,  in  order  to  render 
the  illusion  as  perfectly  lifelike  as  possible,  and  make 
the  sounds  from  the  phonograph  appear  to  come  from 
the  lips  of  the  image  on  the  opaque  screen.  The 
phonograph  should  be  concealed  behind  the  repre- 
sentation, as  shown  in  the  figure.  The  connecting 
cable  between  the  two  instruments  has  not  proved 
detrimental  to  the  perfect  success  of  the  combination. 

The  next  step  in  advance  is  already  in  the  dreams 
of  inventors,  and  we  shall  not  be  surprised  at  any 
time  if  some  one  of  the  color  schemes  should  be 
attached,  contributing  to  the  screen  representation 
a  still  furtl.er  lifelike  character. 


mass  of  ice  that  will  form  on  the  station  each  winter, 
and  how  the  electrical  installation  will   be  protected 
from  the  dampness  of  the  ever-ascending  or  falling 
mist  cloud. 

During  the  war  with  Spain  General  Greene  served 
at  Tampa  and  later  in  the  Manila  campaign,  in  charge 
of  the  American  forces  in  the  battle  of  Malate.  In 
1898  he  was  promoted  to  major-general  for  services 
at  the  capture  of  Manila.  On  January  i,  1903,  Gen- 
eral Greene  assumed  the  duties  of  police  commis- 
sioner of  New  York  city. 


Block  Plant  for  Cleveland. 

Cleveland  capitalists  are  about  to  establish  a  plant 
to  furnish  the  heat,  light  and  power  for  stores  and 
buildings  in  the  city's  largest  and  busiest  block.  A 
company  called  the  Central  Heat,  Light  and  Power 
Company  has  been  organized,  the  chief  promoter 
being  H.  Whitford  Jones,  1013  New  England  Build- 
ing, Cleveland.  The  block  to  be  supplied  is  bounded 
by  Euclid  Avenue,  Ontario,  Sheriff  and  Prospect 
Streets.  In  this  block  are  the  two  largest  department 
stores  in  the  city  and  many  other  large  stores.  The 
new  company  has  bought  land  on  Hickox  Alley,  in 
the  center  of  the  block,  and  here  its  plant  will  be 
erected.  The  plant  will  be  erected  primarily  for  the 
supply  of  heat,  but  the  promoters  hope  to  absorb  the 
lighting  and  power  service.  There  are  at  present 
in  operation  in  this  block  26  boilers,  all  of  which 
will  be  put  out  of  commission  when  the  new  plant 
is  in  operation.  Specifications  for  machinery  and 
boilers  for  this  plant  have  not  yet  been  prepared,  and 
ilo  step  toward  the  purchase  of  equipment  taken.  It 
is  the  present  intention  of  Mr.  Jones  to  install  three 
large  generators. 
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WESTERN    ELECTRICIAN 

Christmas  !  May  the  season  be  one  of  peace  and 
joy  and  good-will  to  every  reader  of  the  Western 
Electrician !  May  no  thought  of  a  stringent  money 
market,  disturbed  labor  conditions,  or  any  sort  of 
"bug"  in  the  machine  or  on  the  line,  creep  in  to  mar 
the  merriment  of  those  to  whom  these  presents  shall 
come !  And  may  all  sorts  of  other  and  more  mate- 
rial present  come  also!  I^et  Care  appease  the  shade 
of  the  cat  it  did  to  death ;  it  shall  have  no  place  of 
human  abode  in  these  days  of  rejoicing.  Let  us 
accept  gaily  a  brief  respite  from  the  turmoil  of 
strenuous  endeavor,  our  exultation  tempered  only  by 
a  more  serious  strain  of  reflection  on  the  significance 
of  the  great  festival  and  by  regret  that  the  spirit 
of  Christmas  descends  only  once  a  year. 

Before  the  ne-xt  issue  of  this  journal  is  issued  a 
New  Year  will  have  been  begun.  As  usual,  the 
Western  Electrician  will  celebrate  the  event  with 
a  special  issue,  which  we  hope  will  be  found  to  add 
a  distinct  yet  harmonious  note  to  the  great  chorus 
of  welcome  with  which  the  infant  1904  will  be  ac- 
claimed. And  so,  without  relinquishing  the  greetings 
of  one  holiday,  we  may  look  also  to  the  other, 
heartily  wishing  for  all  engaged  in  the  great  field 
of  electrical  effort  not  only  a  Merry  Christmas  but 
a  I-Iappy  New  Year. 


Physicians  in  Chicago  are  paying  some  attention 
to  the  question  whether  any  but  a  qualified  medical 
practitioner  shall  be  allowed  to  make  skiagraphs  or 
subject  the  human  body  in  any  other  way  to  the 
action  of  the  X-ray.  In  support  of  their  position 
the  doctors  point  to  the  cases  of  X-ray  burns  re- 
sulting from  overexposure  to  the  radiation  from  the 
tubes.  The  state  Board  of  Health  has  paid  some 
attention  to  the  subject,  and  its  attorney  says  that 
while  no  official  action  has  been  taken  as  yet,  the 
sentiment  exists  that  electricity  should  not  be  used 
for  medical  or  surgical  purposes  except  by  licensed 
physicians.  On  the  other  hand,  non-medical  X-ray 
operators — and  some  of  them  have  become  very  ex- 
pert— assert  that  the  best  members  of  the  medical 
profession  have  neither  the  time  nor  the  inclination 
to  perfect  themselves  in  the  art  of  skiagraphy.  Such 
physicians,  they  say,  almost  invariably  send  their 
patients  to  an  X-ray  expert,  who  has  appliances  and 
knowledge  which  enable  him  to  do  satisfactory  work. 

It  is  probably  true  that  but  few  physicians  have 
the  equipment  or  experience  requisite  for  careful 
X-ray  examination  or  treatment,  and  it  would  seem 
that  there  should  be  no  objection  to  the  making 
of  the  e.xposure  by  a  trained  and  competent  operator, 
even  if  the  latter  is  not  the  possessor  of  an  M.  D. 
degree.  At  the  same  time  the  prudent  patient  will 
not  submit  himself  to  operations  requiring  an  ex- 
posure of  more  than  a  few  seconds  without  obtain- 
ing medical  advice.  In  other  words,  the  relation  of 
physician  and  X-ray  operator  might  well  correspond 
to  that  of  oculist  and  optician. 


Panama  and  its  unfinished  canal  ofl^er  unques- 
tionably a  prospective  field  for  the  multifarious  activ- 
ties  of  the  electrical  engineer.  When  operations  are 
renewed  on  the  canal  the  opportunity  of  using  elec- 
trically transmitted  power  will  be  found  to  be  a  great 
advantage.  Writing  on  this  point  in  a  recent  maga- 
zine article,  Mr.  Bunau-Varilla,  who  is  an  engineer 
as  well  as  minister  from  the  new  republic  of  Panama 
to  the  United  States,  says :  "From  the  time  work 
was  begun  by  the  original  company  until  it  sus- 
pended, steam  power  was  entirely  depended  upon. 
The  dredges  were  thus  operated,  as  well  as  the  power 
shovels.  Tramways  were  constructed  along  the  vari- 
ous contracts,  each  of  which  represented  a  railroad 
system  having  its  equipment  of  locomotives  and  cars. 
It  is  unnecessary  to  refer  to  the  large  quantity  of 
rolling  stock  which  was  thus  employed.  In  the  item 
of  fuel  for  the  locomotives  and  dredges  alone  an 
enormous  expense  was  incurred,  saying  nothing  of 
the  pay-roll  of  the  numerous  engineers  and  firemen 
who  were  required.  By  the  erection  of  one,  possibly 
two  or  three,  power  stations,  sufficient  current  can 
be  generated  to  operate  all  the  train  service  required, 
while  the  dredging  and  excavating  machinery  can  also 
use  the  same  force  to  a  large  extent.  Those  who  are 
familiar  with  the  methods  of  electrical  distribution 
in  vogue  to-day  will  realize  the  great  economy  which 
can  be  effected  by  its  substitution  for  steam.  It  is 
entirely  practicable,  and  the  current  can  be  trans- 
mitted to  any  extent  desired  from  one  end  of  the 
line  to  the  other,  since  the  distance  is  much  shorter 
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ihan  that  of  many  of  the  transmission  lines  in  suc- 
cessful operation  in  the  United  States." 

Mr.  Bunau-Varilla  does  not  say  so,  but  it  is  not 
unlikely  that  the  swift  current  of  the  Chagres  River 
may  be  utilized  to  furnish  all  or  part  of  the  power 
required.  If  this  prove  to  be  the  case,  the  develop- 
ment will  furnish  an  interesting  example  of  the  tri- 
umph of  man  in  directing  the  forces  of  nature,  for 
in  the  former  operations  the  turbulent  Chagres  was 
an  inimical  force  with  which  the  engineers  had  to 
contend.  Then,  too,  there  is  some  satisfaction  in 
the  reflection  that  it  is  highly  probable  that  of  the 
millions  of  dollars  taken  from  the  United  States 
Treasury  to  build  the  canal  some  portion  will  return 
to  the  electrical  manufacturers  at  home. 


Considerable  misapprehension  seems  to  exist  in 
relation  to  the  action  of  the  Interstate  Independent 
Telephone  Association  of  America  at  its  recent  con- 
vention in  Chicago,  owing  to  garbled  reports  in  the 
daily  newspapers.  The  report  that  the  Independent 
telephone  men  gathered  at  the  convention  were  form- 
ing a  $350,000,000  "combine"  was  widely  disseminated, 
but  is  entirely  erroneous.  It  probably  grew  out  of 
the  fact  that  the  association  is  under  reorganization, 
as  it  has  outgrown  its  original  constitution  and  by- 
laws. The  association  is  to  be  incorporated,  but 
"without  capital,  profits  or  liability."  Uniform  toll- 
line  contracts  and,  as  far  as  possible,  uniform  ex- 
change rates  are  to  be  sought.  The  correct  report 
was  given  in  the  Western  Electrician  at  the  time,  of 
course,  but  this  additional  explanation  may  be  useful. 


Inasmuch  as  it  is  stated  that  three  persons  can 
stand  in  the  space  occupied  by  one  who  is  sitting,  it 
is  strange  that  street-railway  managers  have  not  pro- 
posed boldly  the  operation  of  cars  designed  solely 
for  standing  passengers.  During  rush  hours  or  at 
other  times  of  heavy  traffic  such  cars  might  alternate 
with  cars  provided  with  seats.  A  lower  rate  of  fare, 
which  the  company  could  well  afford,  would  naturally 
be  the  inducement  offered  by  the  "strap-hangers' " 
cars.  On  the  other  hand,  the  full  rate  of  fare  in  the 
other  cars,  in  which  standing  should  not  be  permitted, 
would  entitle  the  passenger  to  a  seat.  Thus  for  five 
cents  the  company  would  engage  to  give  the  patron 
his  ride  in  a  comfortable  seat,  while  for  the  lower 
rate — say,  four  cents  or  even  less — transportation 
alone  would  be  provided.  There  would  thus  be  first- 
class  and  second-class  cars,  not  in  the  European 
classification,  but  in  a  sense  particularly  adapted, 
possibly,  to  meet  the  overcrowding  of  American 
street-railway    conditions. 


An  interesting  ceremony  took  place  in  England 
on  December  loth,  when  the  three-hundredth  anni- 
versary of  the  death  of  Gilbert,  the  famous  physician 
and  philosopher  of  Elizabeth's  time,  and  author  of 
"De  Magnete,"  was  commemorated.  To  signalize 
the  event  the  Institution  of  Electrical  Engineers  pre- 
sented a  fine  painting  to  the  mayor  and  corporation 
of  Colchester,  Gilbert's  native  town.  The  picture 
represents  Dr.  Gilbert,  who  was  court  physician, 
showing  his  electrical  experiments  to  Queen  Eliza- 
beth. The  painting  is  not  a  new  one,  and  was  pur- 
chased by  private  subscription  for  the  presentation. 
Dr.  S.  P.  Thompson,  who  has  long  been  an  enthusi- 
astic Gilbertian,  very  appropriately  made  the  prin- 
cipal address  of  the  evening.  He  said  that  elec- 
tricians owed  a  great  debt  of  gratitude  to  Dr.  Gil- 
bert. There  were  many  great  men  famous  in  the 
time  of  Queen  Elizabeth,  but  for  electrician,  Gilbert 
stood  pre-eminent.  There  were  statesmen  before 
Cecil,  naval  heroes  before  Drake,  explorers  before 
Raleigh,  dramatists  before  Shakespeare,  poets  before 
Spenser,  and  philosophers  before  Bacon,  but  before 
Gilbert  there  was  no  electrician.  He  was  the  abso- 
lute founder  of  the  science,  and  ne  claimed  admira- 
tion also  as  the  founder  of  another  science — ter- 
restrial magnetism.  The  house  in  which  Gilbert  was 
born  at  Colchester  is  still  standing,  and  Professor 
Thompson  said  that  it  should  be  a  very  Mecca  for 
all  electricians.  The  president  of  the  Institution 
then  made  the  formal  presentation,  and  the  mayor 
of  Colchester  accepted  the  gift  in  fitting  terms, 
promising  that  the  painting  should  have  an  honored 
place  on  the  walls  of  the  town  hall  of  Colchester. 
The  affair  was  a  pleasant  one  and  wholly  creditable 
to  the  Institution  of  Electrical  Engineers,  which 
demonstrated  that  the  electrical  men  of  England  bear 
in  appreciative   memory  their  great  predecessor. 
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American  Association  Meets  at  St.  Louis 
Next  Weel<. 

The  annual  meetings  of  tlic  American  Association 
for  tlic  Advancement  of  Science  and  of  the  Ameri- 
can Physical  Society  will  be  held  in  St.  Louis,  Mo., 
in  "Convocation  Week,"  from  December  28,  1903, 
to  January  2,   1904. 

The  opening  session  of  section  B  [physics]  of  the 
American  Association  will  be  held  on  Monday,  after 
the  adjournment  of  the  general  session,  at  which 
time  the  section  will  organize,  elect  cotumittees,  and 
transact  other  suitable  business.  On  that  day  also 
the  retiring  vice-president,  Prof.  Ernest  F.  Nichols, 
will  give  an  address  on  "The  Infra-red  Spectrnm." 
The  section  will  meet  again  on  Tuesday  for  the  read- 
ing of  papers. 

On  \\'ednesJay,  December  30th,  the  annual  business 
meeting  of  the  American  Physical  Society  will  be 
held,  after  which  papers  will  be  read,  while  on  Thurs- 
day a  trip  w'ill  be  taken  to  the  World's  Fair  grounds. 

Dayton  C.  Miller  of  Cleveland  is  the  secretary  of 
section  B  of  tlie  American  Association  for  the  Ad- 
vancement of  Science  and  Ernest  Merritt  of  Utica, 
N.  Y.,  fills  a  similar  office  for  the  American  Physical 
Society. 

Among  the  papers  to  be  presented  are :  "Hertzian 
Waves,  the  Work  of  Hertz,"  A.  D.  Cole,  Ohio  State 
University ;"  "A  Simple  Alternate-current  Frequency 
Recorder,"  E.  S.  Johonnott,  Rose  Polytechnic  Insti- 
tute; "Iron  Losses  in  Loaded  Transformers."  E.  S. 
Johonnott;  "The  Radio-activity  of  Ordinary  Metals," 
"E.  F.  Burton,  University  of  Toronto;  "On  tlie  The- 
ory of  the  Electrolytic  Rectifier,"  S.  R.  Cook,  Case 
School  of  Applied  Science;  "A  New  Form  of  Fre- 
quency Indicator.''  .\.  S.  Langsdorf.  Washington  Uni- 
versity ;  "An  Absolute  Determination  of  the  Elec- 
tromotive Force  of  the  Weston  Cadmium  Cell," 
Henry-  S.  Carhart  and  George  W.  Patterson,  Uni- 
versity of  Michigan ;  "On  the  Velocity  of  Light  in 
a  Magnetic  Field."  John  Mills,  Western  Reserve 
L'niversity ;  "A  Possible  iMethod  of  Accounting  for 
an  Electrically  Charged  Sun,"  David  Todd,  Amherst 
College;  "On  the  Position  of  Aluminum  in  the 
\'oltaic  Series,  and  Its  Use  as  a  Positive  Element 
in  a  Primary  Cell,"  S.  R.  Cook,  Case  School  of 
.Applied  Science:  "On  the  Use  of  Nickel  in  the  Core 
of  the  Marconi  Magnetic  Detector,"  Arthur  L.  Foley, 
Indiana  University ;  "A  Remarkable  Distribution  of 
the  Carbon  Deposit  on  the  Bulb  of  a  Hylo  Incan- 
descent Lamp."  Artluir  L.  Foley.  Indiana  University ; 
"The  Heatin.g  Effects  of  the  Radium  Emanation," 
R  Rutherford  and  PI.  T.  Barnes,  McGill  University; 
"Does  the  Radio-activity  of  Radium  Depend  Upon 
Its  Concentration?"  E.  Rutherford,  McGill  Univer- 
ity ;  "On  the  Electrical  Conductivity  of  Liquid 
Fihns,"  Lyman  J.  Briggs.  L^nited  States  Department 
of  .Agriculture;  "The  Charges  Given  to  Surfaces 
by  the  Diffusion  of  Ions,  and. the  Earth's  Negative 
Potential."  John  Zeleny.  University  of  Minnesota; 
"On  the  Velocity  of  Light  in  a  Ma.gnetic  Field."  John 
Mills.  Western  Reserve  L'niversity;"  and  "On  the 
Effect  of  a  Masmetic  Field  on  the  Interference  of 
Polarized  Light."  John  Mills,  Western  Reserve  Uni- 
versitv. 


Niagara  Power  for  Canadian  Cities. 

On  the  Canadian  side  of  the  river  at  Niagara  sev- 
eral of  the  municipalities  are  considering  the  advisa- 
bility of  establishing  a  Niagara  power  plant  to  fur- 
nish cheap  power  for  use  in  various  places.  To  con- 
sider and  report  on  the  question  a  commission  was 
named.  P.  W.  Ellis  is  a  member  of  this  coinmission, 
and  it  is  reported  that  his  investigation  goes  to  show 
that  power  may  be  developed  at  a  price  that  will  be 
economical  as  compared  with  present  rates  for  Ni- 
agara energy.  The  minimum  advantages  asserted  to 
be  possible  are  incandescent  lighting  at  a  quarter  of 
the  present  rates ;  electric  power  at  half  the  present 
price,  while  the  estimated  annual  saving  in  a  district 
within  a  radius  of  125  miles  of  the  Falls  of  Niagara 
is  placed  at   $3,000,000. 


Chicago  Street-railway  Situation. 

Judge  Grosscup  has  issued  an  order  directing  the 
receivers  of  the  Union  Traction  Company  to  make 
certain  improvements  to  the  street-railway  system 
regardless  of  the  city's  refusal  to  issue  permits.  The 
improvements  ordered  in  the  judge's  decision,  how- 
ever, are  minor  ones  so  far  as  having  any  bearing 
on  the  real  contention  is  concerned,  and  his  deci- 
sion on  the  larger  improvements,  which  involve  the 
company's  rights  under  the  disputed  gy-year  act  is 
reserved  until  the  hearing  in  January. 

The  lines  to  be  improved  by  the  order  of  the  court 
are  those  covered  by  the  ordinance  of  1895.  Permis- 
sion is  given  for  connecting  trolleys  on  Lincoln  Av- 
enue from  Webster  to  Garfield  Avenues,  on  Lincoln 
.-Vvenue  from  Fullerton  to  Wrightwood  Avenues  and 
on  Blue  Island  Avenue  from  Harrison  to  Twelfth 
Street.  This  will  give  two  newly  equipped  electric 
lines  for  the  North  and  West  Sides  on  which  will 
be  operated  the  100  new  cars  ordered  some  time  ago. 

Judge  Grosscup  declared  he  could  not  pass  upon 
the  greater  matters  until  all  the  rights  of  the  com- 
pany and  of  the  city  had  been  adjudicated  by  the 
Supreme  Court  of  the  United  States.  The  receivers 
will  now  go  before  the  council  and  ask  permission 
to  make  the  larger  changes  providing  for  two  down- 
town loops,  one  an  overhead  and  one  an  underground 
trolley.  If  the  council  grants  permission  these 
changes  can  be  made  during  the  litigation  over  the 
gg-year  act  and  other  rights  claimed  by  the  com- 
pany. If  the  council  refuses  the  matter  must  wait 
until  the  Llnited  States  Supreme  Court  has  settled 
the  controversy.  The  permission  is  to  be  asked  under 
a  stipulation  that  the  rights  of  the  city  shall  in  no 
way  be  endangered. 

The  Union  Traction  officials  are  said  to  be  prepar- 
ing two  propositions  to  be  submitted  to  the  City 
Council  as  alternative  proposals  for  rehabilitation  of 
the  lines.  One  involves  the  expenditin-e  of  millions 
of  dollars  for  the  whole  system  and  carries  with  it 
the  abandonment  of  the  tunnels  under  the  river, 
while  the  other  is  merely  for  permission  to  construct 
the  downtown  loops,  requiring  the  expenditure  ot 
only  a  comparatively  small  amount  The  one  is  in 
the  nature  of  a  comprehensive  permanent  improve- 
ment; the  other  is  more  of  a  temporary  expedient. 

The  Real  Estate  Board  of  Chicago  has  laid  its  plan 
of  compensation  for  the  franchise  preoared  for  the 
Chicago  City  Railwav  Company  before  the  committee 
on  local  transportation  of  the  City  Council.  The 
plan  is  that  the  profits  of  the  company,  after  it  has 
received  a  fair  return  on  its  investment,  be  spent 
in  paving  and  cleaning  streets,  and  that  provision  for 
a  subway  in  the  downtown  district  be  included  in 
the  ordinance.  President  R.  E.  Ismond  of  the  board 
argued  that  a  subway  which  would  accommodate  all 
the  public  utilities  as  well  as  street  cars  should  be 
constructed,  and  in  response  to  a  request  from  Alder- 
man Bennett  agreed  to  submit  to  the  transportation 
committee  a  concrete  plant  for  the  construction  of 
such  a  subway. 

Henry  Z.  White,  representing  the  Henrv  George 
Association,  spoke  before  the  committee  in  favor 
of  municipal  ownership  and  presented  a  plan  of  fran- 
chise extension  imder  which  the  companies  would 
be  given  five  years  of  free  possession  after  the  in- 
stallation of  new  plants  as  consideration  for  waiving 
the  dispiited  franchises.  The  company  then  to  pay 
10  per  cent,  until  the  eleventh  year,  and  a  decrease 
of  one  per  cent,  for  each  succeeding  year. 


Platte  River  Power  Development. 

A  correspondent  sends  the  following :  "The  Fre- 
mont (Neb.)  Canal  and  Power  Company  has  been 
granted  the  contract  for  building  a  large  hydraulic 
plant  for  generating  electricity  for  Omaha,  Lincoln, 
Fremont  and  Columbus,  Neb.,  and  Council  Bluffs, 
Iowa.  The  company  is  incorporated  with  a  capital 
of  $4,oco.coo.  and  W.  J.  C.  Kenyon  is  president. 
The  plant  will  be  built  at  Elmcreek  on  the  south  bank 
of  the  Platte  River,  and  the  hydraulic  installation 
will  consist  of  eight  6,oco-horsepower  units.  The 
plant  will  cost  about  $3,500,000." 


Soo  Plants  Are  Sold  at  Auction. 

Efforts  to  secure  another  three-week  postponement 
of  the  sale  of  the  Consolidated  Lake  Superior  plants, 
during  which  time  it  is  asserted  by  counsel  for  the 
reorganization  committee  the  Speyer  claim  could  have 
been  paid  off,  failed  and  the  assets  of  the  company 
held  by  Speyer  &  Co.  of  New  York  for  a  loan  of 
S5,050,coo  were  bought  last  week  by  the  Speyer  com- 
pany, the  only  bidder,  for  $4,500,000.  Objections  to 
the  sale  were  submitted  by  the  Stanley  Electric  Com- 
pany of  Pittsfield.  Mass..  which  recently  filed  a  me- 
chanic's lien  for  $60,000  for  machinery,  and  by  others. 


New  Years  Signaling. 

Two  officials  of  the  Naval  Observatory,  Washing- 
ton, D.  C,  are  arranging  to  send  a  New  Year's 
greeting  from  Washington  to  all  the  countries  of  the 
civilized  world  by  the  employment  of  a  series  of 
signals  to  all  points  to  mark  the  e.xact  second  of 
the  beginning  of  the  new  year.  A  similar  plan  was 
employed  successfully  last  year  in  the  case  of  the 
LTnitcd  States,  and  it  is  now  intended  to  extend  the 
service  this  year  to  cover  the  continents  of  North 
and  South  America,  the  distant  insular  possessions 
of  the  United  States,  and  all  points  in  the  world 
having  the  necessary  cable  and  telegraphic  connec- 
tions, in  case  the  co-operation  of  foreign  govern- 
ments can  be  secured,  of  which  there  is  scarcely  a 
doubt.  Last  year  the  receipt  of  the  midnight  signal 
was  accurately  timed  at  the  Lick  Observatory,  in 
California,  and  it  was  found  that  it  took  only  six- 
one-hundredths  of  a  second  in  transmission  from 
Washington. 

A  series  of  signals  will  begin  at  11:55  p.  m.  and 
end  at  midnight,  eastern  time.  The  same  series  will 
be  sent  out  an  hour  later,  ending  at  midnight,  cen- 
tral standard  time;  again  an  hour  later,  ending  at 
2  a.  m.  for  midnight  of  mountain  standard  time,  and 
again  an  hour  after  that,  ending  at  3  a.  m.  for  mid- 
night of  Pacific  Coast  standard  time.  In  addition 
to  these,  it  is  planned  to  send  one  or  more  of  the 
scries  around  the  world  and  hack  to  the  room  in 
the  Naval  Observatory,  where  it  started. 

On  the  world  circuit  the  signals  will  go  by  land 
to  Cape  Casco,  Nova  Scotia  :  thence  by  cable  to  the 
Azores.  Lisbon.  Gibraltar.  Malta,  .'\lexandria  and 
Port  Said  :  by  land  to  Suez ;  by  cable  to  Aden  and 
Bombay;  bv  lanfl  to  Marlras:  bv  cable  to  Penang, 
Singaoore.  Saigon.  Hongkong.  Manila.  Guam.  Mid- 
way. Honolulu  and  San  Francisco,  and  by  land  back 
to  Washington,  It  is  proposed  to  record  both  the 
outp-oing  and  incoming  signals  on  the  same  chrono- 
graph. 


Is  Street-railway  Monopoly  Beneficial? 

Much  comment  throughout  Massachusetts  has  been 
occasioned  by  the  recent  decision  of  the  Board  of 
Railroad  Commissioners  of  that  state  relative  to 
the  petition  of  promoters  of  a  competing  street-rail- 
way line  for  Springfield,  Mass.  In  effect  the  com- 
missioners state,  with  considerable  vigor,  that  they 
favor  the  maintenance  of  a  monopoly  in  municipal 
street-car  service.  On  this  point  the  language  of  the 
decision  reads  as  follows : 

"It  is  urged  that  the  competition  which  would 
result  from  admitting  another  company  into  the  city 
would  be  a  public  benefit.  This  is  a  theory  which 
in  spite  of  the  multiplied  lessons  of  experience  is 
still  more  or  less  popular.  History  has  repeatedly 
proved  that  such  competition,  after  a  fitful  existence, 
always  gives  way  under  the  compelling  force  of 
business  principles  to  the  consolidation  of  competing 
companies,  leaving  behind  evils  which  are  lasting  in 
their  effect.  A  monopoly  in  local  street-railway 
service  under  proper  supervision  should  give  the 
public  a  better  service  than  the  efforts  of  contending 
companies,  not  infrequently  struggling  to  keep  alive 
enterprises  which  ought  never  to  have  been  under- 
taken. Under  our  laws  such  a  monopoly  is  founded 
upon  statutes  which  protect  the  public  interests  by 
making  street-railway  locations  not  only  subject  to 
supervision,  but  subject  to  revocation  for  cause; 
practically,  therefore,  dependent  upon  the  good  be- 
havior of  the  company  receiving  Ihem.  To  deny 
recognition  and  protection  to  a  company  which  ren- 
ders good  service  kills  ambition  to  please  and  ac- 
commodate and  encourages  rather  a  disposition  to 
thwart  the  public.  It  weakens  confidence  in  the 
'  stability  of  the  tenure  by  which  the  company  holds 
its  propert)',  and  so  impairs  its  credit,  and  conse- 
quent ability  to  coinply  with  the  public  demands. 

"The  operation  of  street  railways  in  the  larger 
municipalities  has  shown  that  the  traffic  within  the 
city  limits  can  be  handled  with  greater  success  and 
greater  safety  by  one  than  by  several  coinpanies.  It 
will  not  do,  however,  for  a  company  which  receives 
the  privileges  of  a  monopoly  to  forget  the  obligations 
which  go  with  them.  The  public  in  such  case  can 
look  to  the  one  company  only  for  needful  extensions 
and  additional  accommodations.  In  response  such 
company  should  be  quick  to  meet  all  reasonable  de- 
mands. When  it  undertakes  to  perform  the  entire 
public   service  it  must  carry  out  the   task. 

"The  petitioner  contends  that  the  question  of  the 
public  convenience  and  necessity  is  not  open  in  a 
proceeding  of  this  sort.  In  our  opinion  it  would 
be  impossible  to  issue  a  certificate  that  locations  are 
consistent  with  the  public  interests  without  full  con- 
sideration of  all  matters  affecting  capitalization  and 
safety  and  convenience  in  operation.  We  deem  these 
questions  of  more  than  mere  local  concern. 

"In  declining  to  certify  that  the  Springfield  loca- 
tion is  consistent  with  the  public  interests,  we  indi- 
rectly pass  upon  the  locations  of  the  Suburban  com- 
pany in  Ludlow  and  Wilbraham,  as  those  grants 
were  obviously  made  in  connection  with  the  Spring- 
field location  and  are  dependent  upon  it.  The  se- 
lectmen of  these  towns  very  naturally  and  properly 
availed  themselves  of  the  opportunity  to  obtain  street- 
railway  facilities  at  the  hands  of  the  Suburban 
company.  Their  failure  to  obtain  them  in  this  way 
need  not  prevent  the  ultimate  realization  of  the 
desires  of  those  communities  in  respect  to  street- 
railway   accommodation." 

Naturally,  opinions  differ  widely  regarding  this 
somewhat  forceful  and  certainly  unequivocal  an- 
nouncement of  the  board.  Conservative  business 
men.  investors  and  those  who  desire  stability  and 
strength  in  public-service  enterprises  are  glad  to  have 
such  positive  assurance  of  the  attitude  of  the  board 
toward  the  railway  problems  that  are  brought  before 
the  commission.  The  president  of  the  Boston  Cham- 
ber of  Commerce,  for  instance,  pronounces  the  de- 
cision a  wise  one.  and  President  P.  F.  Sullivan  of 
the  Boston  and  Northern  system  of  street  railways, 
operating  in  22  cities  and  64  towns,  says  the  decision 
is  "in  the  interests  of  the  public  and  also  of  in- 
vestors  in   street-railway   securities." 

Among  Springfield  citizens,  on  the  other  hand, 
there  is  widespread  dissatisfaction  and  indignation. 
The  aldermen  had  granted  franchise  and  locations, 
and  the  majority  of  the  citizens  undoubtedly  desired 
the  new  line.  There  has  even  been  talk  of  an  appeal 
to  the  Supreme  Court  for  a  ruling  as  to  the  validity 
of  the  conclusions  reached  by  the  board. 


COMMUNICATION. 


Mr.  Reed  Not  a  Candidate. 

To  the  Editor  of  the  Western  Electrician: 

Nominations  for  officers  of  the  American  Electro- 
chemical Society  to  be  elected  in  April  have  already 
been  received  by  the  secretary  renominating  me  as 
secretary  for  another  year,  t  take  the  earliest  op- 
portunity ofinforming  members  of  the  society  that 
it  would  be  impossible  for  me  to  .serve  another  year 
if  elected,  and  requesting  them  not  to  waste  their 
nomination  votes  on  me  for  that  or  any  other  office. 

Ch.\s.  J.  Reed. 
Philadelphia,  December  17,  7903. 
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Safeguards  and   Regulations   in   Opera- 
tion of  Overhead  Distributing 
System.' 

By  W.  C.  L.  Eclik. 

The  distributing  s.vstem  can  be  considered  as  one 
of  the  integral  portions  of  a  power  plant  and  it 
should  receive  as  careful  attention  as  cither  the  steam 
plant,  hydraulic  plant,  or  the  electrical  plant  in  the 
generating  station  or  sub-station.  In  fact,  it  would 
appear  that  the  transmission  system  has  to  meet  more 
severe  conditions  than  any  other  part  of  the  entire 
plant,  so  that  the  safety  and  reliability  of  the  service 
depend  largely  upon  the  amount  of  forethought 
given  to  the  plans  and  to  the  selection  of  material. 

When  it  is  considered  that  an  overhead  distributing 
system  is  subjected  to  many  varied  conditions,  such 
as  the  weather,  extreme  changes  of  temperature, 
extraordinarv  storms,  interference  from  other  lines, 
interference  by  building  operations,  excavations,^  fires 
and  other  casualties,  and  sometimes  a  wilful  inter- 
ference bv  the  public  (not  to  overlook  the  small  boy 
with  a  stone),  it  should  be  readily  appreciated  that 
all  of  these  varying  conditions  must  be  considered 
in  the  construction  of  the  line.  There  are  two  divi- 
sions of  conditions :  First,  the  mechanical  or  struc- 
tural features,  and,  secondlv,  the  electrical  features. 

The  first  groun  will  include  the  study  of  the  ter- 
ritory in  which  the  line  is  to  be  run,  width  of  streets, 
kind  of  buildings,  height  of  buildings  ;  other  distrib- 
uting systems,  possibilities  of  interference  with  these 
systems ;  amount  of  power  to  be  transmitted,  and 
whether  the  system  consists  of  a  simple  power  trans- 
mission circuit,  or  one  complicated  with  distributing 
mains  covering  the  larger  part  of  the  territory  occu- 
pied by  the  transmission  system. 

Also  to  be  considered  are  the  weather  conditions; 
wind-storms,  rain-storms,  sleet-storms,  snow-storms, 
lightning-storms,  and  changes  in  temperature  from 
summer  to  winter.  The  method  of  erecting  the  con- 
ductors so  that  they  can  be  properly  repaired  or  addi- 
tions made  without  endangering  the  lives  of  the  men 
engaged  in  this  work  must  be  carefully  nlanned.^  Un- 
less these  various  points  are  all  considered  in  the 
construction  of  the  lines,  no  rules  or  safeguards  for 
their  operation  will  be  of  material  benefit. 

The  second  group  includes  the  electrical  rer|uire- 
ments — the  conductors,  the  insulating  method  of  sup- 
port, and  the  means  provided  to  take  care  of  any 
undue  disturbances  due  to  lightning  or  other  causes 
on  the  line,  such  as  lightning  arresters,  fuses,  switches, 
etc. 

Specifications   for  Material  to  be  Used. 

All  of  the  material  entering  into  the  construction 
of  a  transmission  system  should  be  ordered  under 
specifications  which  shall  clearly  s_et  forth  the  char- 
acter of  the  material  to  be  used.'  and  also  that  all 
of  the  material  will  be  inspected  before  it  is  used 
on  the  work,  and  that  tests  will  be  made  of  samples 
of  all  material  furnished.  The  more  general  require- 
ments  are  as   follows  : 

Poles. — Poles  should  be  as  short  as  possible  to 
meet  the  conditions  and  preferably  made  of  good, 
sound  chestnut.  Southern  cedar  and  pine  poles  are 
sometimes  used  when  chestnut  is  not  obtainable.  It 
may  also  be  necessary  to  use  iron  noles  under  certain 
conditions ;  but  iron  poles  are  to  be  avoided,  princi- 
pally on  account  of  danger  to  linemen  and  also  to 
the  short  life  of  the  pole,  due  to  rusting.  The  pole 
should  be  roofed  at  the  top  to  form  a  right  angle, 
and  gained  to  form  a  fiat  of  about  five  inches  for 
the   attachment   of  the   cross-arms. 

All  poles,  upon  which  are  located  devices  requir- 
ing regular  inspection,  should  be  provided  with  steps 
in  order  to  facilitate  this  work.  Spacing  of  the  poles 
should  be  carefully  considered  and  should  not  exceed 
from  40  to  45  yards.  End  and  corner  poles  should 
be  braced,  and  at  least  every  tenth  pole  throughout 
the  line  should  be  .guyed  with  one-quarter-inch  or 
three-eighths-ineh  stranded  galvanized  wire.  Regu- 
lar inspections,  at  least  annually,  should  be  made  of 
the  conditions  of  the  poles,  which  is  most  readily 
determined  by  examination  at  the  base  of  the  pole. 
When  poles  are  used  as  junction  poles,  that  is,  when 
lines  arc  run  at  right  angles  and  attached  to  the  same 
pole,  special  care  is  necessary.  A  separate  drawing 
should  be  made  of  all  such  poles,  showing  the  ar- 
rangement of  the  wires — keeping  in  mind  the  sim- 
plest possible  arrangement — as  a  protection  for  the 
men  who  climb  these  poles.  Switch  boxes,  fuses, 
lightning  arresters  or  transformers  should  not  be 
;iltached  to  such  poles,  but  on  the  first  pole  removed 
from  this  junction  pole.  Junction  poles  can  fre- 
(|uently  be  avoided  by  the  use  of  two  poles,  making 
a  Y-connection  of  the  line.  Bv  this  arrangement 
the  connections  are  very  materially  simplified. 

Cross-arms. — Cross-arms  should  be  spaced  at  least 
24  inches  between  centers,  the  top  of  the  first  arm 
being  one  foot  from  the  top  of  the  pole. 

Braces. — Braces  should  be  made  of  galvanized  iron 
not  less  than  iVi  bv  three-sixteenths  inch  thick  and 
about  28  inches  long. 

Pins. — The  pins  should  be  made  of  locust  wood 
well  boiled  in  linseed  oil,  and  are  nreferable  for 
voltages  of  .5,oco  volts  and  under.  For  higher  volt- 
ages,  pins   should   receive   special   consideration. 

Insulators.— The  insulator  on  the  pole  line  fulfills 
two  functions,  viz. ;  the  mechanical  support  of  the 
line,  and  the  insulation.  As  these  conditions  vary 
over  a  wide,  range,  they  must  be  considered  for  each 
condition.     This  is  especially  so  for  voltages  of  10,- 
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000  volts  and  over.  The  two  materials  of  which  in- 
sulators are  usually  made  are  glass  and  porcelain. 
The  glass  insulator  is  more  uniform  in  quality  of 
material  than  the  porcelain,  so  that  for  lower  voltages 
glass  insulators  are  recominended.  For  higher  volt- 
ages, porcelain  insulators  are  preferred  for  the  fol- 
lowing reasons:  Greater  mechanical  strength,  better 
insulating  qualities,  and  greater  ability  to  withstand 
severe  weather  conditions. 

Insulators  of  high  voltages  should  be  made  up  of 
a  nuinber  of  insulators  cemented  together,  so  as  to 
obtain  more  uniform  insulation  and  to  increase  the 
factor  of  safety  from  defective  manufacture.  Before 
being  used,  each  insulator  for  high-tension  work 
should  be  tested  at  voltages  in  excess  of  the  operating 
voltage. 

The  method  of  attaching  the  conductor  to  the 
insulator  should  be  carefully  considered  first,  to  see 
that  the  wires  can  be  properly  fastened  to  the  in- 
sulator, and,  secondly,  to  see  that  the  strain  is  trans- 
mitted without  a  twisting  or  bending  strain  in  the 
insulator:  the  only  strain  permitted  should  be  in 
compression. 

The  method  of  distributing  the  wires  on  the  pole 
lines  depends  on  the  nuinber  and  character  of  the 
various  circuits  to  be  installed.  For  all  voltages  be- 
low 6,000  volts,  the  wire  should  be  brought  out  of 
the  station  through  long  porcelain  tubes,  properly 
supported,  the  various  circuits  being  grouped  to- 
gether, but  well  spaced,  and,  preferably,  being  dis- 
tributed in  a  single,  or  not  more  than  a  double,  row 
of  wires.  This  fan  effect  allows  the  circuit  to  be 
distributed  to  the  poles  without  any  undue  bunching, 
thus   making   each    circuit   easily    distinguishable. 

The  top  gain  of  all  poles  should  be  left  vacant,  so 
that  guard  wires  can  be  placed  at  any  point  on  the 
line,  should  they  be  required.  The  transmission  cir- 
cuits which  are  alive  24  hours  per  day  should  be 
placed  on  the  too  arm;  that  is,  the  trunk  lines  should 
occuny  the  position  where  there  will  be  the  least 
liability  of  coming  into  contact  with  the  other  wires 
or  with  the  men  working  on  the  poles.  All  other 
circuits  should  be  placed  below  series  arc  circuits 
occupving  the  lower  arms,  the  distributing  series 
circuit  being  placed  on  the  house  of  the  lower  arms 


circuit  at  the  point  of  the  loop  and  disconnects  the 
loop  from  the  main  line.  For  the  use  of  constant- 
potential  circuits  there  may  be  either  a  fuse  box 
provided  with  solid  catches  or  fuses  depending  on 
the  conditions,  all  of  these  devices  being  enclosed 
in  fire  and  waterproof  cases. 

Before  considering  the  actions  of  the  safety  de- 
vices it  is  necessary,  first,  to  examine  the  faults 
which  may  develop  and  the  functions  which  the  safety 
devices  are  required  to  fulfill.  If  the  conditions  of 
a  wire  parting  is  first  considered,  we  have,  first,  the 
liability  of  the  wire  coming  in  contact  with  some  of 
the  other  circuits  ;  secondly,  its  liability  to  fall  into 
the  street,  and,  thirdlv,  its  remaining  supended  clear 
of  all  circuits  and  the  ground. 

The  first  condition — ^the  effect  of  coming  in  con- 
tact with  other  wires — ^would  immediately  raise  the 
voltage  to  the  more  powerful  of  the  two  circuits, 
so  it  is  evident  that  the  insulation  of  the  other  cir- 
cuit must  either  be  as  good  or  there  will  be  a  liabil- 
ity of  the  insulation  breaking  down  at  some  point 
on  the  weaker  circuit.  This  will  first  be  detected 
nt  the  station  by  showing  that  the  load  is  dropped 
from  this  circuit:  and  it  demonstrates  that  the  insu- 
lation of  all  circuits  must  be  the  same  when  placed 
on  the  saiTie  pole  line  unless  means  are  provided 
to  take  off  extraordinary  high  voltages.  This  can 
be  done  bv  placing  spark  gaps,  which  will  relieve  the 
high  tension  from  any  low-tension  circuits,  or  by 
grounding  a  point  on  the  lower-tension  circuits. 

Wires  falling  on  the  ground  will  indicate  imme- 
diately in  the  station,  on  the  ground  detector,  that 
there  is  a  ground  on  that  circuit;  and  instructions 
.=.hould  be  given  that  as  soon  as  a  ground  shows  on 
the  circuit  and  the  circuit  is  not  carrying  the  load 
to  disconnect  it. 

The  third  condition  will  indicate  in  the  station 
'tbat  the  load  is  dropoed  and  "'ill  not  show  a  ground. 
The  circuit  should  be  cut  off  in  this  case  also,  and 
in=r«ectors  sent  out  to  look  after  the  trouble. 

Fourthly,  if  a  wire  breaks  and  falls,  crossing 
other  wires  of  the  same  circuit,  this  will  cause  a 
rush  of  current  on  constpnt-potential  circuit  and 
immediately  open  the  circuit-breaker.  In  the  series 
arc   circuit  it   will   cut  out   a  portion  of  the  circuit 
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Fig.  2.     Method  of  Testing  With  One-ampere  Fuses  in  Cutouts. 
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on  outer  pin  occupied  by  such  circuits.  The  bottom 
cross-arm  should  be  used  for  such  secondary  circuits 
or  low-tension  lines  as  may  be  required.  Space 
should  always  be  provided  for  an  extra  arm  on  the 
pole  for  the  erection  of  a  transformer.  Protective 
devices  for  each  circuit  may  be  classified  as  follows: 
Circuit-breaker,  fuses  for  branch  circuits  and  light- 
ning arresters.  Also  indicating  instruments  as  fol- 
lows :  Voltmeter,  ammeter  or  wattmeter  and  ground 
detectors. 

In  the  arrangement  of  the  protective  devices  it  is 
desirable  to  locate  as  many  of  these  as  possible  in 
the  station  or  sub-station,  for  the  reason  that  they 
are  more  readily  inspected  and  kept  in  perfect  work- 
ing order,  which  insures  the  fulfilling  of  their  func- 
tions when  required.  All  circuits  of  200-kilowatt 
capacity  or  over  should  be  protected  by  means  of 
oil  circuit-breakers  in  preference  to  fuses  on  all 
voltages  over  1,000  volts.  These  circuit-breakers 
should  he  attached  to  both  ends  of  the  line,  when 
two  or  more  feeders  are  used  and  connected  to  the 
same  bus ;  and  there  should  be  no  other  circuit- 
breaker  or  fuses  which  are  automatic  in  action  placed 
at  anv  other  part  of  the  line.  Small  branch  circuits 
may  be  taken  care  of  when  necessary  by  fuse  boxes 
placed  upon  the  first  pole  of  the  branch  circuit. 
These  fuse  boxes,  however,  should  be  avoided  when- 
ever possible.  This  can  be  accomplished  bv  making 
a  branch  circuit  about  the  same  as  the  main  circuit, 
depending  entirely  upon  the  circuit-breaker  in  the 
station  to  protect  both  lines.  When  small  branch 
circuits  are  desired,  place  such  fuse  boxes.  These 
preferably  should  be  an  enclosed  fuse  of  the  cart- 
ridge type  mounted  on  a  porcelain  base,  the  whole  en- 
closed in  a  fireproof  and  waterproof  compartment. 
This  is  usually  an  iron  box  with  a  cover  and  rubber 
gasket,  clamped  so  as  to  make  it  watertight. 

Lightning  Arresters. — Lightning  arresters  should 
he  installed  at  both  ends  of  the  line,  in  the  station 
and  sub-station,  on  each  conductor.  Special  care 
should  be  used  in  their  installation  and  provision 
made  that  in  the  event  of  a  breakdown  of  the  light- 
ning arrester,  current  may  be  interrupted  by  means 
of  a  circuit-breaking  device. 

Scries  Arc-loop  Cutouts. — These  should  consist 
of  a  mechanically  operated  switch  which  closes  the 


which  will  be  indicated  on  the  voltmeter,  showing 
the  necessity  of  regular  voltmeter  readings  on  such 
circuits. 

Interference  with  Other  Wires  Falling  or  Com- 
ing in  Contact  with  the  Power  Circuits. — If  these 
wires  cross  the  power  circuit  and  droo  loosely  on 
them  the  effect  will  be  to  short-circuit  the  power 
circuit  on  constant-potential  circuits:  the  defect  de- 
velops immediately.  The  wires  either  burn  off  or  an 
arc  may  be  established  which  will  burn  off  the  power 
circuit,  breaking  the  wires  and  the  connection.  The 
Drovision  should  be  as  the  conditions  shown  for  the 
breaking  of  a  wire.  A  single  wire  may  merely  come 
in  contact  with  one  wire  of  a  constant-potential  cir- 
cuit and  assume  the  same  voltage  as  that  circuit: 
there  will  be  no  way  of  determining  this  at  either 
the  station  or  the  sub-station  unless  that  wire  was 
grounded  and  the  ground  indicated  on  the  ground 
■detectors.  In  the  event  of  this  falling  wire  coming 
in  contact  with  both  sidc^  of  the  series  arc  circuit,  a 
portion  of  the  circuit  will  be  cut  out  nnd  indicated 
on  the  vollmeter  at  the  station.  Should  it  come  in 
contact  with  only  one  wire  of  the  circuit,  no  indi- 
cation will  he  made  at  the  station  unless  the  wire 
be  grO'Unded.  For  this  reason  inspection  should  b^^ 
made  and  all  such  wires  changed  so  as  to  come 
below  the  power  circuit  and  not  above  ft.  This  also 
demonstrates  the  necessitv  of  placing  protective  de- 
vices on  foreign  wires  which  may  come  in  contact 
with  nower  circuits. 

Lightning  Storms. — The  installing  of  eflicient 
lightning  arresters  as  specified  may  protect  the  ap- 
paratus at  both  the  generating  station  and  sub-sta- 
tion, but  fail  to  protect  apoaratus  at  intervening 
points,  particularly  the  transformers.  It  is  possibly 
that  lightning  may  jump  from  primary  to  secondary 
of  transformers  during  a  severe  storm.  This  would 
be  indicated  by  the  primary  fuse  blowing  in  the 
transformer;  and  after  the  blowing  of  the  fuse  from 
this  cause  tests  should  be  made  of  the  transformer 
as  follows : 

It  is  essential  that  when  a  primary  fuse  on  a  trans- 
former is  blown  through  any  cause  the  secondaries 
should  he  disconnected  from  the  transformer  and 
the  latter  tcs-ted  to  full-line  voltage  between  the  pri- 
mary and  secondary   coils   so   as   to  determine  that 
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there   is    no    breakdown    in   the   insulation   between 
these  coils. 

There  are  two  methods  by  which  these  tests  may 
be  readily  made  by  the  lineman  without  removing  the 
transformer:  First  (Fig.  i)  take  from  the  station  a 
6co-watt  transformer,  connect  its  primary  for  the  luie 
voltage  and  its  secondaries  for  100  watts,  and  con- 
nect a  50-voIt  lamp  across  the  latter.  Attach  one 
primary  lead  of  this  test  transformer  to  one  second- 
arj'  wire  of  the  line  transformer,  and  place  one- 
ampere  fuses  in  the  primary  cutouts  protecting  the 
line  transformer.  Now  connect  the  other  primary 
lead  of  the  test  transformer,  first  to  one  and  then 
to  the  other  of  the  main  primary  lines.  If  the  50- 
volt  lamp  filament  becomes  red,  the  line  transformer 
is  defective  and  should  be  returned  to  the  station. 
Second  (.Fig,  2),  if  impossible  to  use  the  first  method, 
proceed  as  follows:  Attach  a  short  piece  of  heavily 
insulated  rubber  wire  to  one  of  the  secondary  wires 
leading  from  the  transformer.  Then  place  one-am- 
pere fuses  in  the  cutouts  and  connect  the  specially 
insulated  rubber  wire  first  to  one  and  then  the  other 
of  the  main  primary  lines.  If  the  fuse  blows,  or  a 
spark  shows  when  contact  is  made,  tlie  transformer 
is  defective  and  should  be  removed  from  the  line. 

In  the  event  of  lightning  arresters  being  placed 
on  the  pole  line,  all  such  lightning  arresters  should 
be  inspected  after  each  heavy  lightnin.g  storm. 

Transfonners. — Transformers  when  supported  on 
the  poles  should  be  hung  on  an  extra  crossarm 
provided  for  that  purpose.  The  primary  leads  from 
tl-e  line  to  the  fuse  box  and  to  the  transformer 
should  be  insulated  with  rubber-covered  braid  for 
the  lii-e  voltage.  Transformers  should  not  be  at- 
tached to  buildings  or  in  such  locations  as  to  be 
handled  bv  unauthorized  people,  and  when  they  are 
placed  in  buildings  they  should  be  put  in  a  separate 
fireproof  closet  or  room  which  is  controlled  only 
by  the  operating  plant.  As  it  is  now  the  general 
practice  to  use  oil  transformers  it  is  unnecessary 
to  consider  dry  transformers.  Inspection  should  be 
mide  to  see  ih:>t  the  cases  are  properly  filled  with 
oil.  Th'S  should  be  done  by  an  inspection  force 
and  not  by  the  men  erecting  the  transformers. 

Inspection. — The  greatest  safeguard  in  a  transmis-  ' 
sion  line  is  regular  inspection.  Lines  can  with  advan- 
tage be  inspected  daily,  not  only  an  inspection  from  the 
ground,  but  a  regular  montlily  inspection  of  all  de- 
vices attached  to  the  line  when  a  continued  service 
is  desired. 

It  may  be  necessary  on  some  parts  of  the  line  to 
introduce  cable.  This  should  be  avoided  Avhenever 
nossible  for  the  reason  that  the  conductors  are 
brought  close  together  at  this  point  and  static  dis- 
charge is  liable  to  puncture  the  insulation  :  so  means 
should  be  provided  at  both  ends  of  the  cable  to 
take  care  of  the  static.  This  is  best  arranged  for 
hv  a  series  of  gaps  of  the  li.ghtning-arrester  type. 
Standard  lightning  arresters  can  usually  be  used  for 
this  purpose.  They  should,  however,  be  provided 
with  a  small  fuse  in  series  with  the  connection  to  the 
line  so  as  to  prevent  short-circuiting  the  lines  in 
case  of  failure  of  the  spark  gaps. 

Discussion  (in  abstract). 

Calvert  Townley,  New  York  city:  There  is  one 
question  which  I  hope  will  be  discussed  here  this 
evening  and  which  we  have  not  heard  discussed 
very  much.  Tliat  is  the  question  of  lightning  pro- 
tection as  a  means  of  preventing  interruption  to 
service  in  electric  lighting  and  power  on  railway 
lines.  In  the  original  study  of  this  subject  it  was, 
as  everj'one  knows,  the  practice  to  put  lightning  ar- 
resters in  the  stations,  with  the  idea  that  the  only 
place  that  they  cared  to  go  to  the  expense  of  light- 
ning protection  was  there.  Later  practice  has  shown 
that  lightning  or  static  disturbances  will  not  hunt 
up  a  station  for  the  purpose  of  finding  a  lightning 
arrester  to  get  a  path  to  the  ground,  but  that  the 
chances  are  the  surging  of  the  disturbance  will  find 
a  path  somewhere  near  where  it  w-as  developed,  and 
following  that  reasoning  has  come  the  application  of 
numerous  lightning-protecting  devices  away  from 
the  station.  Of  course  that  does  not  mean  that  the 
installing  of  these  devices  at  the  station  or  sub- 
station should  be  discontinued,  because  at  the  ter- 
minal of  the  line  there  is  always  a  greater  tendency 
for  the  lightning  to  escape  to  ground  than  there  is 
at  any  intermediate  portion :  but  if  you  can  keep  that 
disturbance  awaj'  from  the  station  you  introduce  the 
ounce  of  prevention  instead  of  undertaking  to  install 
the  poimd  of  cure.  In  this  connection  an  experiment 
that  was  made  on  a  railroad  in  western  Pennsyl- 
vania some  time  ago  may  be  of  interest.  It  was 
sought  to  ascertain  how  much  lightning  protection 
was  of  use,  and  the  method  followed  was  to  put  a 
lightning  arrester  on  every  pole,  taking  care  to  see 
that  the  ground  connections  and  other  connections 
were  properly  made.  Then  a  piece  of  paper  was 
put  at  each  arrester,  and,  being  fortunate  enough  to 
have  the  experiment  conducterl  in  the  season  when 
there  was  a  great  deal  of  lightning,  observations 
were  made  on  each  arrester  after  each  storm,  and  the 
number  of  arresters  per  mile  in  which  a  puncture  of 
the  paper  appeared  was  noted.  Il  was  found  that 
with  four  arresters  per  mile  of  conductor  practically 
every  lightning  discharge  was  taken  care  of.  That 
is  to  say.  although  they  had  one  on  every  pole,  only 
four  of  these  arresters  per  mile  were  affected,  so  that 
that  number — or,  of  course,  a  smaller  number  in 
many  cases — would  be  sufficient;  that  is  to  say,  if 
that  number  of  arresters  were  installed  there  was  no 
tendency  observed  during  this  season  for  the  dis- 
charge to  seek  another  path. 

P.  M.  Lincoln,  Pittsburg:     In  Mr.  Eglin's  paper, 
under   the   head  of   "Pins,"   I    note   this   statement: 


"The  pins  should  be  made  of  locust  wood  well  boiled 
in  linseed  oil,  and  are  preferable  for  voltages  of 
.S.coo  volts  and  under."  If  this  treatment  which  is 
recommended  is  for  the  purpose  of  preserving  the 
pins  I  have  no  criticism  to  offer.  If,  however,  the 
treatment  is  meant  for  the  purpose  of  making  insu- 
lators of  the  pins,  I  would  take  issue  with  that  state- 
ment. I  believe  thoroughly  in  treating  the  insulator 
as  the  only  insulation  of  the  line  and  to  rely  entirely 
on  the  insulator  as  the  only  insulation.  In  other 
words,  it  has  been  noted,  particularly  on  the  high- 
tension  lines,  that  occasionally  under  certain  condi- 
tions a  considerable  burning  of  the  pins  occurs.  That 
burning  takes  place  particularly  if  the  insulators  be- 
come coated  with  dust,  which  forms  a  sufficient  con- 
ducting surface  to  allow  some  current  to  escape, 
and  that  current,  in  passing  through  the  insulator, 
of  course  generates  beat  and  burns  them  in  a  number 
of  cases.  There  are  two  ways  to  remedy  that  diffi- 
culty— one  to  make  the  pin  a  perfect  insulator  and 
keep  it  so  and  the  other  to  make  it  a  conductor. 
You  cantiot  very  well  make  the  pin  a  perfect  insu- 
lator and  keep  it  so  unless  you  put  it  in  a  glass 
case,  and  that  is  a  little  difficult.  It  seems  to  me 
the  other  method  is  the  lo.ffical  method  to  pursue — 
that  is,  to  make  the  pin  a  fairly  good  conductor,  so 
that  the  escaping  current  cannot  generate  sufficient 
heat  to  cause  this  burning. 

H,  B.  Gear,  Chicago :  There  is  one  point  regard- 
ing the  use  of  weatherproof  wire  which  has  not 
been  covered.  In  all  cases  of  accident  to  employes 
or  the  pul.ilic  one  of  the  first  questions  which  arises 
in  the  case  of  a  damage  suit  against  a  company  is. 
Was  the  wire  insulated?  You  can  put  witresses  on 
the  stand  to  show  the  wire  was  insulated,  and  it 
will  be  a  much  more  effective  position  for  the  com- 
pany before  the  jury  than  if  it  was  a  bare  wire.  In 
a  number  of  cases  of  that  sort  in  Chicago  the  fact 
that  there  was  weatherproof  insulation  on  the  wire 
has  been  a  decided  advantage  to  the  company. 
I  am  of  the  opinion  that  the  weatherproof  insulation, 
Avhile  it  is  not  an  insulation  which  is  of  any  value 
in  the  case  of  two  wires  becoming  crossed  or  in  wet 
weather,  there  is  no  question  but  that  it  is  of  con- 
siderable value  when  it  is  dry,  until  it  becomes  so 
badlj'  shredded  that  it  is  all  gone,  and  in  that  case 
it  is  of  no  value.  When  it  is  in  such  a  condition 
there  is  only  one  thin,g  to  do,  and  that  is  to  take  the 
wire  dow-n  and  put  up  more.  That  is  our  practice. 
Veatherproof  insulation  is  good  for  the  protection 
of  linemen  a.gainst  accidental  contacts,  where  with  his 
bare  bands  he  may  accidentrllv  touch  a  2,ooo-volt 
line,  nnd  if  it  is  insulated  with  weatherproof  wire 
he  will  not  get  a  shock.  It  is  our  nolicv  to  keep 
the  wire  up  for  four  or  five  years  until  it  begins  to 
be  dangerous,  and  then,  as  needed,  we  replace  it. 


breaking  down  of  which  has  occasioned  trouble,  but 
a  substantial  engineering  arrangement  so  erected  that 
it  would,  in  fact,  not  be  an  oft'ense  to  the  eye.  It  is 
obvious  that  the  use  of  an  overhead  trolley,  with 
the  removal  of  the  third  rail,  would  make  impossible 
the  present  risks  of  short-circuits  between  the  car  or 
parts  of  the  car  and  the  third  rail :  but  it  would 
leave  other  questions  yet  to  be  settled;  namely,  first, 
the  proper  application  of  the  electric  apparatus  to 
those  cars  so  that  in  no  event  could  the  passengers 
be  frightened  b}^  a  short-circuit  visil^le  to  them,  and 
this  means  that  all  of  the  wiring  and  electrical  ap- 
paratus would  have  to  be  located  beneath  the  bottom 
of  a  fireproof  car'  and  Avith  no  wires  carrying  large 
currents  above  the  floors  or  near  the  ends  of  the 
cars  which  might  be  damaged  by  accident. 

I  am  satisfied,  from  my  conferences  with  railway 
officials,  that  they  are  moving  in  the  right  direction 
and  giving  this  subject  the  attention  it  deserves;  but 
it  must  be  borne  in  inind  that  it  has  reouired  expe- 
rience to  demonstrate  what  is  necessary  for  safety. 


George  Westlnghouse  and  the  Third 
Rail. 

Editorial  reference  to  the  position  taken  by  George 
VVestinghouse  in  opposition  to  the  third  rail  was 
made  in  the  Western  Electrician  of  last  week.  Mr. 
Westinghouse's  letter  to  the  New  York  Evening  Post 
on    tlie    subiect    is   eiven    in    full    bercAvith : 

I  think  the  following  points  will  be  generally  ad- 
mitted : 

(1)  That  the  operation  of  the  elevated  trains  by 
electricity  has  been  an  undoubted  success,  and  an 
enormous  advantage  to  the  traveling  public,  not- 
withstanding the  fact  that  the  continuous  third  rail 
has  been  employed  to  supply  the  current. 

(2)  That  the  deaths  and  injuries  to  passengers 
and  employes,  considering  the  number  of  people  in- 
volved, compare  most  favorably  with  any  other  rail- 
way  operation    in    the    world. 

(3)  That  if  a  third  rail  charged  with  an  immense 
power  of  electricity  and  located  upon  the  surface 
near  the  other  rails  is  to  be  used  for  the  supply  of 
electricity  to  the  trains,  then  there  will  always  be 
a  source  of  danger  to  those  who  have  occasion  to 
come  near  such  third  rail,  and,  in  addition,  there 
will  always  be  a  great  source  of  danger  due  to  the 
fact  that  a  car  may  be  derailed,  or  that  some  iron 
material  may  become  detached  and  make  a  short- 
circuit  between   such   third   rail  and  the    train. 

(4)  That  the  third-rail  danger  may  be  lessened  by 
the  subdivision  of  the  third  rail  into  sections  with 
jirovision  for  the  automatic  supply  of  the  required 
amount  of  current   to  each  section  only  as  required, 

•  liut   that    such    arrangement    will    only    minimize   the 
third-rail  danger, 

(5)  That  such  third-rail  danger  may  be  entirely 
obviated  by  resorting  to  the  use  of  overhead  con- 
ductors, for  which  the  elevated  structure  is  peculiarly 
suited, 

(6)  That  there  never  was  a  good  reason  why  the 
overhead  wire  should  not  have  licen  used. 

In  support  of  these  last  two  propositions,  it  may 
be  stated  that  the  third  rail  is  impossible  for  use  on 
main-railways  at  important  junctions  and  terminals; 
that  the  Pennsylvania  Railroad  does  not  propose  to 
use  the  third  rail  in  its  underground  work  between 
New  Jersey  and  Long  Island  ;  that  the  overhead  wire 
was  used  at  the  Zosscn  experiments  in  Germany, 
when  a  speed  of  130  miles  per  hour  was  obtained; 
and,  finally,  that  the  New  York  railroad  commis- 
sioners have  recently  declared  that  they  would  not 
permit  the  use  of  a  third  rail  on  interurban  lines 
crossed  many  times  l)y   highways. 

It  may  stem  to  be  heresy  to  advocate  the  use  of  the 
overhead  wire,  but  I  venture  to  predict  that  there 
will  be  a  complete  revulsion  of  feeling  on  this  point. 
\\  hen  1  .speak  of  an  overhead  wire,  I  do  not  mean 
the  .slight  construction   which  has  prevailed,  and  the 


OBITUARY. 

Elias   T.  Watkins. 

EHas  T.  Watkins,  a  prominent  business  man  of 
Chicago,  died  at  his  home  in  Chicago  on  December 
T6th  at  the  age  of  87  years.  He  came  to  Chica.go 
in  1848  and  became  connected  witli  important  public 
enterprises.  Mr.  Watkins  was  well  known  among 
electrical  and  street-railway  men  of  the  older  gen- 
eration. In  1859  he  was  one  of  the  organizers  of  the 
North  Oiica.go  Street  Railway  Company  and  later 
became  president  of  the  Chicago  Gas  Light  and  Coke 
Company.  He  was  at  one  time  president  of  the 
Chicago   Edison   Company. 


Sir  Frederick  Bramwell. 

The  death  of  Sir  Frederick  Bramwell.  a  prominent 
engineer  of  England,  occurred  in  London  on  No- 
vember 30th.  Sir  Frederick  had  reached  the  ad- 
vanced age  of  85  3'ears.  He  acquired  prominence 
many  years  ago  in  steam  engineering  and  became 
celebrated  as  an  expert  witness  on  the  legal  side  of 
civil  engineering.  He  was  a  member  of  the  leading 
engineering  organizations  of  England.  In  1874  he 
became  president  of  the  Institution  of  Mechanical 
Engineers  and  in  1884  was  elected  president  of  the 
Institution  of  Civil  En.gineers.  His  services  were 
in  great  demand  on  all  technical  matters  and  he 
took  a  large  interest  in  the  work  of  the  Engineering 
Standards    Committee. 

In  relation  to  his  connection  with  electrical  mat- 
ters the  London  correspondent  of  the  Western  Elec- 
trician writes  as  follows :  "Sir  Frederick  Bramwell 
\\'as  chiefly  known  to  electrical  men  by  reason  of  his 
participation  in  numerous  tramway  arbitrations,  in 
which  he  had  to  determine  the  pi'ice  which  the  local 
authorities  had  to  pav  the  existing  companies  for 
their  undertakings.  The  first  one  of  this  kind  was 
in  London,  when  he  bad  to  determine  the  legal  mean- 
ing of  the  purchase  clause  in  the  Tramway  Act  of 
1870.  He  decided  that  a  tramway  company  could 
claim  nothin.g  for  the  good  will  except  as  concerned 
the  unexpired  portion  of  its  term.  This  definition 
now   governs   all   such   arbitrations." 


T.  C.  Frenyear. 

Mr.  Thomas  Cyprian  Frenyear,  sales  manager  of 
the  new  Canadian  Westinghouse  Company,  died  of 
typhoid  fever  at  Fort  William,  Canada,  on  December 
loth.  He  was  a  man  of  exemplary  life,  unusual  busi- 
ness judgment  and  ability,  and  was  remarkable  for 
the  clearness  and  force  of  his  ideas.  As  an  electrical 
engineer,  he  was  a  good  adviser.  His  is  the  first 
death  in  nearly  five  years  among  the  higher  officials 
of  the  Westinghouse  Electric  Company.  Mr.  Fren- 
year was  the  son  of  the  Rev.  T.  C.  Frenyear,  and 
was  born  on  March  16,  1865,  at  Middletown  Spa,  Vt, 
He  began  his  business  career  before  he  was  15  years 
old,  in  the  office  of  the  Boston  Electric  Company, 
where  an  uncle,  W.  R.  Nutting,  was  manager.  While 
there  he  entered  the  Latin  School,  doing  his  studying 
at  night.  From  there  he  passed  to  the  Phillips 
Exeter  Academy,  paying  his  way  by  keeping  a  book- 
store for  students.  He  was  graduated  in  1885.  He 
entered  Harvard  that  autumn,  but  could  not  spare 
time  from  business  to  continue  the  course.  He  after- 
ward entered  the  Boston  University,  but  a  business 
reverse  put  an  end  to  his  efforts  to  gain  a  collegiate 
degree.  For  several  years  after  that  he  was  in  the 
employment  of  the  Thomson-Houston  and  Brush 
Electric  Companies  as  a  salesman,  with  his  headquar- 
ters in  Buffalo.  From  1892  to  1S95  he  was  super- 
intendent of  the  Cayadutla  electric  railroad.  In  the 
fall  of  1895  he  entered  the  service  of  the  Westing- 
house Electric  and  Manufacturing  Company.  He 
was  connected  with  the  sales  office  of  that  company 
until  November  i,  1903,  when  he  was  placed  in  charge 
of  the  sales  department  of  the  new  Canadian  com- 
pany, with  headquarters  in  Toronto.  He  was  mar- 
ried to  Miss  Emma  L.  Chase  of  Exeter  on  June  28, 
1893.  Mrs.  Frenyear  and  three  children  survive  him. 
Mr.  Frenyear  was  a  deacon  and  trustee  of  the  Dela- 
ware Avenue  Baptist  Church  of  Buffalo  and  had 
been  superintendent  of  the  Sunday  school.  In  an- 
nouncing the  death  to  the  officials  of  the  Westing- 
house company.  Vice-president  Taylor  said:  "The 
management  desires  to  place  on  record  its  thorough 
appreciation  of  his  able  and  loyal  service  and  of  the 
loss  to  the  Westinghouse  interests  by  the  untimely 
removal  of  a  voung  and  zealous  official  whose  future 
seemed  so  full  of  promise." 
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DEVELOPMENT  OF  THE  TELEPHONE   FIELD. 


Telephone    News   from   the    Northwest. 

An  extension  of  the  time  in  which  wires  shall 
be  put  underground  in  Minneapolis  will  probably  be 
granted  by  the  council.  It  is  proposed  to  give  until 
January  i,   1905. 

The  retail  Grocers'  Association  of  Duluth  voted 
in  favor  of  the  sliding  scale  of  charges  as  proposed 
by  the  Zenith  Telephone  Company  of  that  city. 

The  Northwestern  Telephone  Exchange  Company 
of  Minneapolis  is  understood  to  refuse  to  abide  by 
the  resolution  of  the  council,  requiring  the  company 
to  cut  its  overhead  wires  when  requested  to  do  so 
for  the  proper  use  of  streets,  as  for  moving  houses 
or  buildings.  The  resolution  carries  no  penalty  for 
refusal. 

The  right  to  purchase  the  system  of  the  old  Mis- 
sissippi Valley  Telephone  Company  in  St.  Paul,  now 
the  Twin  City  Telephone  Company,  became  operative 
under  the  company's  charter  recently.  The  fran- 
chise provides  that  the  city  may  purchase  the  system 
any  time  after  four  years  from  the  acceptance  of 
the  franchise.  The  price  is  to  be  reached  by  ar- 
bitration and  based  on  the  value  of  the  real  property 
only,  less  wear  and  tear. 

The  Tristate  Telephone  Company,  which  has  been 
lefused  admission  to  Owatonna,  Minn.,  has  asked 
a  writ  of  mandamus  in  the  District  Court,  to  compel 
the  council  to  permit  the  company  to  maintain  a 
long-distance  line  through  the  city.  The  company 
asserts  that  the  council's  reasons  are  pretended  and 
are  really  for  the  benefit  of  the  Northwestern  Tele- 
phone   Elxchange    Company. 

The  gross  earnings  of  the  telephone  companies  of 
Minnesota  show  a  healthy  increase  in  the  reports 
for  igo3,  as  compared  with  1901,  the  last  year  of 
which  there  are  published  records.  Then  there  were 
76  companies,  while  now  there  are  160.  The  earn- 
ings of  the  companies  which  reported  two  years  ago 
and  now  show  a  uniform  gain  of  from  10  to  several 
hundred  per  cent. 

T.  W.  Large  was  elected  president  and  C.  H.  Ar- 
thur treasurer  of  the  Dewitt  (Iowa)  Telephone  Com- 
pany. 

The  Hanamo  Telegraph  and  Telephone  Company 
has  been  formed  at  Burlington  Junction,  Mo.,  by 
George  N.  Bandy,  with  a  capital  of  $1,000,000.  It 
will  absorb  a  large  number  of  lines  now  operating 
in   Northern   Missouri  and  Southern  Iowa. 

The  Stratford  (Iowa)  Telephone  Company  and 
the  Independent  Telephone  Company  will  be  merged 
under  the  name  of  the  Hamilton  County  Independent 
Telephone  Company,  with  a  capital  of  $30,000.      R. 


Indiana  Telephone  Items. 

The  Denver  Mutual  Telephone  Company,  recently 
incorporated,  will  establish  an  exchange  in  Denver, 
Miami  County,  and  exchange  business  with  the  Peru 
Home   Telephone   Company. 

The  Starke  County  Telephone  Comoany,  incorpo- 
rated with  a  capital  stock  of  $5,000,  proposes  to  es- 
tablish telephone  plants  in  Starke,  Laporte,  Jasper 
and  Pulaski  Counties.  The  principal  exchange  and 
office  \vill  be  in  San  Pierre.  Henry  A.  Smith  and 
William  Stwetzer  are  officials  of  the  company. 

The  Logansport  Home  Telephone  Company  will 
on  January  1st  increase  the  rates  for  business  tele- 
phones from  $18  to  $30  a  year.  This  increase  will  not 
affect  subscribers  who  signed  for  five  years'  service 
when  the  company  was  reorganized.  The  officials 
say  they  have  expended  a  large  amount  of  money  in 
making  extensions  and  improvements  and  in  secur- 
ing long-distance  service,  and  the  advance  in  rates  is 
necessary.  The  company  cites  the  ordinance,  which 
provides  that  after  the  company  has  installed  1,000 
telephones  within  the  city  limits  it  shall  have  the 
right  to  charge  for  business  telephones  at  the  rate 
of  $30  a  year.  The  company  has  now  1,700  in  service 
in  the  city. 

The  Terre  Haute  Electric  Railway  Company  is 
constructing  a  new  system  of  cominunication  between 
interurban  cars  on  its  new  Clinton  line  and  the  train 
dispatcher  of  the  road.  Instead  of  having  telephones 
at  the  switches,  as  it  has  on  its  Brazil  line,  each  car 
is  to  have  a  telephone,  and  when  communication  is 
desired  it  can  be  secured  almost  any  place  along  the 
line.  This  will  be  made  possible  by  stringing  the 
telephone  wires  along  the  trolley  poles  and  having 
plug  holes  similar  to  those  used  on  a  switchboard 
at  a  telephone  exchange. 

The  Indiana  Supreme  Court  has  affirmed  the 
lower  court's  decision  refusing  Arthur  B.  Irvin  the 
statutory  penalty  he  demanded  from  the  Rushville 
Co-operative  Telephone  Company  for  alleged  dis- 
crimination in  its  refusal  to  connect  him  with  other 
suliscribers  while  his  telephone  bill  -was  unpaid. 
Irvin,  who  is  a  lawyer,  refused  to  pay  his  telephone 
bill  on  the  ground  that  the  company  owed  him  a 
sum  of  money  in  excess  of  the  hill  on  a  claim  as- 
signed to  him  by  one  of  his  clients  who  had  worked 
for  the  company. 

Michigan  Telephone  Matters. 

It  is  stated  that  the  Co-operative  Telephone  Com- 
pany at  Detroit  will  begin  suits  against  150  business 
men  who  signed  the  membership  roll  a  year  ago  hut 
who  have  not  paid  in.  The  amount  in  cash  is  $50, 
and  as  24  lest  cases  have  already  been  won  the  com- 
pany expects  to  have  $7..500  more  in  the  treasury  in 
a  short  time. 

The  Oakland  Telephone  Company  has  issued  cou- 


pon books  for  loll  service  between  Pontiac  and  De- 
troit vvith  the  Co-operative  company.  The  books 
contain  25  coupons,  each  good  for  a  five-minute  mes- 
sage to  or  from  Detroit.  They  are  sold  at  $2,  mak- 
ing the  net  rate  to  Detroit  eight  cents,  two  cents 
less  than  the  Bell  rate. 

The  Allen  Mutual  Telephone  Company  of  Hills- 
dale County  has  been  incorporated  with  capital  of 
$4,500.  W. 


Competition  Between  Independent  Tele- 
phone Companies  and  Farmers' 
Mutuals.' 

By  O.  Rex. 

The  local  manager  of  the  Independent  telephone 
company  finds  himself,  in  many  cases,  facing  two 
dangers — first,  the  Bell  company,  with  all  of  its  ex- 
perience and  queer  ways,  and,  second,  the  farmers' 
mutual  companies.  These  two  elements  of  danger 
are  the  ones  that  the  Independent  telephone  com- 
panies must  meet.  The  Bell  coinpany  condition  we 
fight — that  goes  without  saying;  the  farmers'  mu- 
tuals we  must  do  something  with.  In  some  locali- 
ties we  have  almost  lost  sight  of  the  Bell  company. 
We  must  not  think,  however,  that  it  has  left  the 
field ;   it  is   still   in   evidence. 

We  find  the  agents  of  the  Bell  company  organizing 
the  farmers  and  offering  them  very  low  rates  as 
art  inducement  to  connect  with  their  lines,  and  some- 
times succeed  in  getting  them.  Now  the  farmers 
throughout  this  country  are  demanding  telephone 
service,  and  in  most  cases  must  and  will  have  it,  and 
necessarily  must  have  connection  with  the  town  or 
towns  in  which  they  do  their  trading.  The  question 
is,  How  are  we  to  handle  this  problem  without  loss 
to  the  local  company  ?  The  local  exchange  manager 
cannot  build  lines  to  them,  in  many  cases,  because 
his  capital  is  busy  keeping  up  town  service,  and  in 
other  cases  the  revenue  derived  therefrom  is  not 
considered  sufficient  to  make  the  investment  a  profit-  . 
able  one.  The  solution  of  the  problem  is  up  to  ns  all 
and  especially  to  those  of  us  that  are  operating  ex- 
changes  in   the   smaller  towns   and  cities. 

I  beg  to  suggest  a  mode  of  taking  care  of  the 
farmers,  and  to  my  mind  it  is  a  safe  way  to  handle 
the  business.  Encourage  the  organization  of  farmer 
companies  and  put  yourself  on  friendly  terms  with 
them :  give  them  the  help  that  you  are  able  to  give 
from  your  knowledge  of  the  telephone  business  and 
thereby  enable  them  to  construct  their  lines  and  in- 
stall their  equipment  in  a  manner  that  will  give 
a  satisfactory  service  to  themselves  and  the  exchange 
with  which  they  are  connected.  The  farmers 
throu.ghout  the  land,  as  I  have  said  before,  are  de- 
manding and  will  have  telephones,  and  they  are,  as 
a  rule,  willing  to  put  their  money  into  the  construc- 
tion of  rural  lines.  By  your  friendly  attitude  toward 
them  you  can  in  most  cases  make  arrangements  for 
exchange  service  that  will  pay  operating  expenses 
and  sometimes  yield  a  profit.  But  if  it  only  pays 
the  necessary  extra  operator,  it  would  be  better  for 
the  exchange  than  to  allow  them  to  fight  their  way 
into  the  town  and  ever  after  be  your  enemy. 


Bell  Instrument  Output. 

The  November  instrument  output  exhibit  of  the 
.American  Telephone  and  Telegraph  Company  takes 
rank  among  the  best  of  its  monthly  statements  for 
the  current  year.  It  was  particularly  gratifying  to 
the  stockholders  in  the  matter  of  instruments  re- 
turned, that  item  being  relatively  smaller  than. 
usual,  so  that  the  net  for  the  month  makes  an  ex- 
cellent total.  The  comparative  figures  for  the  month 
ended  November   30th   and   for   11  months  are: 

November:  1903.  1902.  IQOI. 

Gross  output S      96,963     S      93.487     S      88,497 

Returned 32.297  36,838  27,510 

Net  output S      64,666  S      56,649  S      60,987 

From  December  20  to  November  30: 

Gross  output Si, 020,942  S    994.422  S    867,323 

Returned 441,013  420,682  352,173 

Net  output S    579.928    S   573.740    S    515,150 

Total  outstandiuR 3,730,248      3.099.346      2,467,966 


St.    Paul    Fire-department   Telephones. 

The  St.  Paul  Fire  Department  has  instituted  a  new 
telephone  service,  which  is  convenient  and  will  save 
much  time.  It  consists  of  a  miniature  switchboard, . 
si.x  '  by  seven  inches,  located  at  Fire  Department 
headquarters.  Each  fire-alarm  box  is  so  fitted  that 
a  portable  telephone,  consisting  of  a  miniature  re- 
ceiver and  transmitter,  a  short  piece  of  wire  and  a 
plug,  can  be  connected  through  the  fire  box  with 
the  switchboard,  and  through  it  with  any  fire  sta- 
tion. Connection  is  also  possible  with  any  tele- 
phone on  either  of  the  local  city  exchanges,  as  both 
are  also  connected  on  this  switchboard.  The  Fire 
Department  has  14  circuits,  with  about  200  boxes 
distributed  in  all  parts  of  the  city.  The  miniature 
telephone  can  be  plugged  in  on  any  fire  box,  and 
anv  desired  connection  can  then  be  made.  In  case 
an  accident  occurs  to  an  engine  running  to  a  fire,  the 
nearest  fire  box  will  give  instant  connection  with 
llir   proper   department.     In   case  of  trouble  on  any 


of  the  circuits  in  the  alarm  system,  the  telephone 
can  be  used  in  seeking  it,  rather  than  depending 
upon  the  old  way  of  carrying  a  telegraph  key,  or  of 
seeking  a  telephone  in  some  residence  or  store.'  The 
latter  method  was  especially  unsatisfactory  late  at 
night. 


1.  Absli  act  or  a  paper  re,ld  before  the  Interstate  Independent 
Teleplione  Association  in  CIiicaKO  on  December  9,  1903.  Mi\  Rex 
resides  at  North  Manchester,  Ind. 


GENERAL  TELEPHONE  NEWS. 

Heni-y  Lavelt  is  in  Durango,  Mexico,  where  he  is 
arranging  to  build  an  extensive  telephone  system.  A 
long-distance  line  on  the  Pacific  coast  of  Mexico 
is  also  planned. 

The  Kalispell  (Mont.)  Water  and  Electric  Com- 
pany has  ordered  a  new  metallic  telephone  system, 
which  will  be  installed  shortly.  Several  thousand 
dollars  will  be  spent  on  the  improvement. 

Russellville,  Ark.,  is  to  have  a  -telephone  system, 
which  will  be  installed  by  the  Russellville  Telephone 
Company,  recently  incorporated  by  R.  M.  Druininond, 
William  Rowan  and  others,  with  a  capital  of  $10,000. 

The  Sunset  Telephone  Company  has  decided  to 
exterid  its  lines  from  San  Diego,  Cal.,  to  Imperial  and 
later  on  to  Phoenix  and  Tucson.  The  company  has 
also  applied  for  a  franchise  to  operate  lines  in  Santa 
Clara,  Cal. 

The  city  of  Macon,  Ga.,  has  made  a  new  contract 
with  the  Southern  Bell  Telephone  Company  by 
which  the  latter  pays  a  license  of  $250  and  furnishes 
free  telephones  to  the  city,  which  will  amount  to 
$570  annually. 

The  American  Telephone  and  Telegraph  Company 
has  in  view  the  extension  of  its  lines  as  far  west 
as  Colorado  Springs,  Col.  At  present  the  farthest 
western  point  in  communication  with  New  York  is 
Kearney,   Neb. 

The  lower  house  of  the  Virginia  Legislature  has 
passed  a  bill  which  provides  that  all  telephone  com- 
panies in  the  state  shall  connect  with  one  another. 
The  matter  is  now  before  the  senate  committee  and 
is  being  hotly  contested. 

The  Home  Telephone  Company  of  Louisville,  Ky.. 
has  asked  the  city  authorities  to  reduce  its  franchise 
assessment  valuation  from  $150,000  to  $50,000.  The 
matter  has  been  referred  to  the  Board  of  Equaliza- 
tion, which  now  has  it  in  charge. 

The  Colorado  Telephone  Company,  at  Denver,  has 
established  the  system  of  telephoning  the  weather 
forecasts  to  its  patrons.  About  240  Colorado  towns 
and  the  farmers  living  near  them  receive  daily  re- 
ports. The  system  also  extends  to  New  Mexico, 
Avhere  17  cities  are  given  a  daily  report. 

The  German-Swede  Southern  Telephone  Company. 
Albert  City,  Iowa,  has  recently  completed  a  network 
of  lines  in  that  section  for  a  rural  country  party-line 
telephone  system.  The  system  is  constructed  with 
lines  of  substantial  character  and  is  equipped  through- 
out with  long-distance  telephones  of  the  Interna- 
tional bridging  type. 

Those  who  have  subscribed  for  stock  in  the  new 
telephone  company  which  proposes  to  introduce  lower 
rates  in  Evanston,  111.,  are  being  opposed,  it  is  said, 
by  the  w'ealthy  people  of  that  city,  who  do  not  ap- 
prove of  another  company.  A  petition  is  being  signed 
by  many  of  the  present  users  of  telephones  in  sup- 
port of  the  Chicago  Telephone  Company. 

A  telephone  company  has  just  been  organized  in 
Siloam  Springs,  Ark.,  and  an  extensive  system  is 
proposed.  It  will  be  known  as  the  North  Arkansas, 
Southwest  Missouri  and  Indian  Territory  Telephone 
Company  and  will  serve  the  territory  indicated  in 
the  name.  The  officers  are :  President,  W.  T. 
Stahl,  Siloam  Springs ;  vice-president,  W.  T.  Mc- 
Cormick,  Prairie  Grove,  Ark. ;  secretary,  K.  G.  Coin- 
fort,  Westville,  Indian  Territory ;  treasurer  O.  H. 
Beeson,   Pineville,   Mo. 

The  Home  Telephone  Company  of  Los  Angeles, 
Cal.,  has  asked  for  a  50-year  franchise  at  Ontario, 
Cal.,  agreeing  to  spend  $5,000  in  two  years  and  give 
the  city  a  free  telephone  and  the  use  of  a  cross-arm  on 
its  poles  for  fire-alarm  and  police-telegrap,h  systems. 
The  Home  company  has  let  a  contract  to  J.  M.  Car- 
ter to  build  a  new  building  at  Santa  Barbara,  Cal., 
and  has  also  purchased  property  in  Whittier,  where 
it  will  erect  a  two-story  building.  A  large  force  of 
men  is  now  at  work  there  setting  poles  and  stringing 
wdres. 

At  a  recent  meeting  of  the  Business  Men's  Asso- 
ciation of  Jonesboro,  Ind.,  a  proposition  from  the 
Central  Union  Telephone  Company  to  reduce  the 
present  rates  and  make  other  concessions  if  the  asso- 
ciation would  adopt  the  Central  Union  telephones 
was  rejected  and  resolutions  passed  favoring  the 
continued  patronage  of  the  Flome  Telephone  Com- 
pany. The  latter  began  furnishing  service  about  a 
year  ago  with  a  new  exchange  furnished  with  Swed- 
ish-American equipment  and  long-distance  telephones. 
The  resolutions  assert  that  the  Home  company's 
service  is  good,  the  rates  reasonable,  and  that  the 
number  of  Independent  telephones  connected  with 
the  Home  company  in  surrounding  counties  out- 
numbers the   Central  Union's  connections   10  to  one. 
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Recent  Improvements  in  Telephone 
Apparatus. 

Two  recent  inventions  of  telephone  apparatus  are 
tliose  of  Garrison  Babcock,  Cliicago,  111.,  and  Spencer 
B.  Prentiss,  Washington,  D.  C.  The  device  of  Mr. 
Babcock  is  for  the  improvement  of  "bridging''  tele- 
phone systems.  The  removal  of  a  receiver  from  the 
switcli  hook  of  a  sub-station  connected  with  a  bridg- 
ing telephone  line  closes  a  circuit  of  low  resistance 
between  the  line  limbs,  this  low-resistance  circuit 
serving"  to  shunt  alternating  signaling  currents  which 
may  be  impressed  upon  the  line  limbs.  The  ringing 
currents  therefore  pass  through  the  telephone  instru- 
ments rather  than  through  the  high-impedance  and 
high-resistance  call  bells.  Thus,  if  by  mistake  one  or 
more  of  the  subscribers  whose  sub-stations  are  con- 
nected with  a  bridging  line  leaves  his  receiver  off 
the  switch  hook  upon  having  finished  a  conversation 
the  proper  operation  of  the  call  bells  by  impressed 
alternating  currents  is   seriouslv  interfered  with.     A 


course,  the  condenser  is  liable  to  injury  from  light- 
ning,  but  this   danger  is   reduced   to   a   minimum. 


BABCOCK  S    BRIDGING    TELEPHONE    SYSTEM. 

means  of  overcoming  this  defect  due  to  the  acci- 
dental failure  to  replace  a  receiver  upon  the  tele- 
phone switch  hook  consists  in  the  provision  at  each 
sub-station  of  a  condenser  through  which  the  tele- 
phone instruments  are  connected  with  the  line.  Such 
condensers  prevent  the  closure  of  a  conductively 
continuous  circuit  through  the  telephone  instruments 
upon  the  removal  of  the  receiver  from  its  switch 
hook,  the  continuity  of  the  circuit  being  interrupted 
by  the  condenser,  which  is  non-conductive  to  the 
passage  of  direct  currents,  but  readily  conductive 
to  the  passage  of  telephonic  voice  currents.  The 
condensers,  however,  w'hen  connected  w^ith  the  tele- 
phone line,  especially  if  the  return  circuit  for  such 
a  line  is  through  the  ground,  act  as  lightning  ar- 
resters to  convey  lightning  discharges  from  the  metal- 
lic line  to  the  ground,  the  passage  of  such  a  lightning 
discharge   causing  a   puncture   in   the   condenser. 

The  purpose  of  the  invention  is  to  provide  circuit 
arrangements  at  each  of  the  subscribers'  sub-stations, 
such  that  a  condenser  may  be  employed  without  sub- 
jecting it  to  the  danger  of  puncture  and  destruction 
due  to  lightning  discharges.  This  result  is  accom- 
plished by  means  of  a  switching  device  associated 
with  the  usual  hook  switch,  whereby  a  condenser 
is  connected  in  circuit  with  the  telephone  instruments 
upon  the  removal  of  the  receiver  from  the  switch' 
hook,  and  a  low-resistance  circuit  in  shunt  of  the 
condenser  is  closed  upon  the  replacement  of  the 
receiver  upon  the  switch  hook,  protecting  the  con- 
denser from  the  destructive  effect  of  lightning  dis- 
charges. The  invention  will  be  made  clear  by  ref- 
erence to  the  accompanying  diagram.  At  each  of 
the  sub-stations  the  generators  are  illustrated  in  their 
normal  condition,  in  which  the  circuit  is  interrupted 
by  the  automatic  switch.  There  is  provided  at  each 
-ub-station  a  switch  hook,  adapted  to  actuate  the 
spring  contacts.  The  receiver  is  serially  connected 
through  the  secondary  of  an  induction  coil  whose 
primary  is,  upon  the  removal  of  the  receiver  from 
the  switch  hook,  serially  connected  through  a  local 
circuit  with  the  battery  and  the  transmitter.  The 
receiver  at  one  sub-station  is  shown  in  its  normal 
position  upon  the  switch  hook,  w-hile  the  receiver 
at  the  other  sub-station  is  shown  as  removed  from 
its  switch  hook,  whereby  the  difference  in  the  circuit 
relations  established  by  the  alternate  positions  of  the 
receiver  may  be  indicated.  At  each  of  the  sub-sta- 
lions  there  is  a  high-resistance  call  bell,  normally 
cnnnected  in  bridge  of  the  telephone-line  limbs.  Un- 
der normal  conditions,  when  the  receiver  is  on  the 
hook,  the  call  bell  is  connected  in  bridge  of  the 
telephone-line  limbs,  and  the  local  circuit  through 
the  transmitter  is  interrupted  by  the  electrical  dis- 
connection of  the  upper  contact,  which  is  actuated 
by  the  switch  arm.  Also  \he  circuit  through  the  re- 
ceiver and  the  secondary  of  the  induction  coil  is 
interrupted  by  the  disconnection  of  the  lower  two 
contact  springs.  It  will  be  seen  that  in  the  normal 
condition  of  the  sub-station  apparatus,  the  con- 
denser is  short-circuited,  thus  protecting  it  from 
the  destructive  effects  of  lightning  discharges  which 
might  otherwise  take  place  between  the  line  limb  and 
the  ground  through  the  sub-station  apparatus.  Only 
during  conversation,  when  the  receiver  is  off  the 
hook,  is  the  condenser  in  circuit  or  when  the  re- 
ceiver is  left  down  by  mistake.    At  these  times,  of 


Mr.  Prentiss,  in  his  invention,  has  devised  a  means 
of  doing  away  with  the  usual  ringing  key  on  the 
key  shelf,  with  its  attendant  congestion  of  wiring  be- 
neath, and  also,  it  is  said,  simplifying  the  operation 
of  making  a  connection.  The  apparatus  consists  of 
a  special  connecting  plug,  the  spring  of  which  is 
of  such  strength  that  it  will  not  yield  to  the  ordi- 
nary pressure  necessary  to  force  the  plug  into  the 
jack-seat,  so  that  the  contact  springs  of  the  plug 
remain  in  the  normal  position,  whereby  the  calling 
subscriber's  line  is  connected  with  the  conductors. 
The  operator  manipulates  the  listening  key  in  the 
usual  manner,  and  having  ascertained  the  number 
wanted  releases  the  key  and  inserts  the  calling  plug 
in  the  jack,  bringing  sufficient  additional  pressure 
to  bear  upon  the  plug  to  overcome  the  resilience 
of  the  spring.  Current  from  the  generator  now  flows 
out  to  the  called  station  over  the  line  through  the 
contacts  made  by  pushing  the  plug  clear  in  against 
the  resistance  of  the  spring.  If  the  calling  sub- 
scriber should  leave  his  telephone,  all  that  is  nec- 
essary to  recall  him  is  for  the  operator  to  press  his 
plug  to  its  extreme  inward  position  to  connect  the 
generator,  thereby  "ringing  back."  It  will  thus  be 
seen  that  by  constructing  both  plugs  of  each  pair 
similarly  the  two  ringing  keys  mounted  upon  the 
front  of  the  switchboard  are  dispensed  with,  together 
with  their  attendant  complications  of  circuit  connec- 
tions and  contacts. 


Efficiency  of  operation  is  quite  as  important  in  the 
subscriber's  station  of  a  telephone  system  as  it  is  in 
the  central  office.  William  W.  Dean  of  Chicago  has 
recently  patented  and  assigned  to  the  Kellogg  Switch- 
board and  Supply  Company  some  improvements  on 
subscribers'  circuits  which  add  to  the  efficiency  of 
the   apparatus. 

Direct  flow  of  battery  current  through  the  receiver 
during  conversation  or  the  passage  of  the  heavy  ring- 
ing current  in  case  the  receiver  is  lifted  while  the 
generator  current  is  on  the  line  are  prevented  by  the 
improvements  suggested  by  Mr.  Dean.  Also,  in 
"flashing"  the  supervisory  lamp  at  the  central  office 
the  battery  current  does  not  make  a  click  or  noise 
in  the  receiver  when  the  line  circuit  is  broken.  In 
this  invention  a  lower  resistance  bell  than  usual  may 
be  used,  and  one  which  does  not  interfere  with 
transmission. 

A  simplified  diagram  of  a  subscriber's  line  to 
which  the  improved  sub-station  circuit  is  applied  is 
shown  in  Fig.  i.  Fig.  2  is  a  detailed  view  of  the 
hook  switch  and  its  contacts.  The  central-office  ap- 
paratus may  be  of  the  usual  kind,  the  patent  apply- 
ing directly  to  the  sub-station  equipment. 

As  shown  by  reference  to  Fig.  i,  the  hook  switch 
of  the  subscriber's  set  serves  in  its  raised  position 
to  complete  a  path  for  steady  current  over  the  line 
conductor    (3),   through   branch    (16),   containing  a 


FIG.    I.       DEANS   IMPROVED    SUBSCRIBERS    CIRCUIT 

retardation  coil,  preferably  of  about  25  ohms'  re- 
sistance, contact  (18),  thence  through  the  hook,  con- 
tact (19),  and  thence  through  the  transmitter  (20) 
and  back  over  line  conductor  (2)  to  the  central  office. 
At  the  same  time  an  auxiliary  path  for  varying  cur- 
rent is  provided  over  the  line  conductor  (3),  through 
the  condenser  (21),  receiver  (22),  switch  hook  (15), 
contact  (19),  through  transmitter  C20),  and  back 
to  the  central  office  over  conductor  (2).  Thus,  dur- 
ing conversation  two  parallel  paths  are  provided, 
one  opaque  to  the  passage  of  varying  or  voice  cur- 
rents, while  the  other  is  opaque  to  the  passage  of 
steady  currents  and  permits  the  passage  of  the  voice 
currents.  When  the  receiver  is  upon  the  hook,  as 
is  normally  the  case,  the  above-mentioned  paths  for 
current  are  opened  and  a  path  for  ringing  current 
through  the  call-bell  is  provided.  This  current  may 
be  traced  from  the  line  wire  (2),  through  branch 
(24),  containing  Ihe  bell,  to  lower  contact  (25)  of 
the  hook  switch,  through  the  switch  ('15),  and  thence 
to  lower  contact  C26),  and  over  conductor  (27), 
through  condenser  f2i\  and  by  the  way  of  line 
conductor  (3)  back  to  the  central  office.     This  is  the 


path  for  ringing  current  when  the  subscriber  is  called 
from  the  central  office. 

Referring  to  the  other  diagram  (Fig.  2),  the  prac- 
tical construction  of  the  hook  switch  is  seen,  in 
which  the  receiver  is  shown  upon  its  hook  lever,  the 
lever  being  indicated  in  full  lines  as  at  an  interme- 
diate position,  while  the  dotted  lines'  indicate  its 
uppermost  and  lowermost  positions.  The  several 
springs  are  bunched,  as  shown,  and  are  suitably  in- 
sulated from  one  another  and  are  secured  to  a  suit- 
able rigid  support.  The  central  spring  extends  be- 
yond the  free  ends  of  the  other  springs  and  engages 
a  lug  upon  the  switch  hook,  whereby  the  springs  are 
suitably  controlled  in  the  vibration  of  the  hook  lever. 
These  springs  are  preferably  given  such  a  normal 
trend  that  when  the  lever  is  depressed  the  contacts 
(18)  and  (19)  do  not  separate  from  contact  (15) 
until  after  the  latter  engages  contact  (26).  By  ref- 
erence to  Fig.  I  the  effect  of  this  is  clearly  seen  and 
consists  in  completing  the  shunt  about  the  receiver 


FIG.    2.       dean's   improved    SUBSCRIBER'S   CIRCUIT. 

(22)  to  prevent  the  flow  thiough  the  receiver  of 
the  extra  current  due  to  the  bieaking  of  the  circuit. 
By  this  arrangement  direct  current  from  the  central- 
office  battery  does  not  flow  through  the  receiver  dur- 
ing conversation,  nor  does  the  heavying  ringing  cur- 
rent if  the  receiver  is  lifted  when  the  subscriber  is 
being  called,  since  a  more  ready  path  is  provided 
through  the  conductor  (16)  and  low-resistance  im- 
pedance coil  (17).  Moreover,  when  the  subscriber 
is  attempting  to  attract  the  attention  of  the  operator 
at  the  central  office  by  flashing  the  supervisory  lamp 
the  current  at  breaking  the  circuit  does  not  cause  a 
click  in  the  receiver. 

This  circuit  permits  the  use  of  a  low-resistance 
bell  and  also  one  of  low  impedance,  since  it  performs 
no  function  in  transmission.  In  the  case  of  a  poly- 
station  line,  the  bells  may  be  connected  through  the 
switch  hook  from  the  opposite  line  conductors  to 
ground.  Otherwise  the  arrangement  is  substantially 
the  same  as  described  with  reference  to  Fig.   i. 


NE'W  COMPANIES. 


A  new  telephone  company  lias  just  been  organized 
at  Evening  Shade,  Ark.,  by  C.  J.  Wilson  and  asso- 
ciates. 

The  Tichenor  &  Hall  Telephone  Company  of  Nel- 
son County,  Ky.,  has  been  incorporated  with  a  capital 
stock  of  $50. 

A  telephone  system  is  to  be  constructed  at  Roberts, 
111.,  by  the  Lyman  Telephone  Company.  This  com- 
pany was  organized  by  C.  -Anderson,  F.  S.  Diller 
and  G.  W.  Maddin,  and  has  been  incorporated  with 
a  capital  of  $5,000. 


MANUFACTURERS    AND    DEALERS, 

The  Chicago  Telephone  Supply  Company  has  estab- 
lished offices  in  San  Francisco,  in  the  Rialto  Build- 
ing, with  A.  J.  Briggs  as  the  local  manager. 

Information  relative  to  telephone  switchboard 
equipment  and  telephone  supplies  is  contained  in  a 
number  of  leaflets  distributed  by  the  Farr  Telephone 
and  Construction  Supply  Company  of  Chicago.  The 
company  lists  not  only  telephone  apparatus,  but  wire, 
linemen's  tools,  battery  supplies;  etc. 

An  increase  of  the  capital  stock  of  the  Automatic 
Electric  Company  of  Chicago  from  $3,000,000  to 
$5,000,000  has  been  approved  by  the  directors  of  the 
company.  Only  $1,000,000  of  the  authorized  increase 
will  be  issued  for  the  present,  and  this  will  be  sub- 
scribed for  pro  rata  by  old  holders,  the  proceeds 
being  used  to  extend  the  plant,  etc. 

The  International  Telephone  Manufacturing  Com- 
pany, Chicago,  has  added  to  its  factory  equipment 
a  complete  set  of  special  tools  and  machinery  de- 
signed and  made  under  its  own  supervision  for  man- 
ufacturing, directly  from  the  crude  material,  a  com- 
plete generator-call  self-restoring  drop-switchboard 
system.  During  the  last  month  a  number  of  large 
exchanges  have  been  equipped,  and  it  is  reported  that 
within  the  last  30  days  orders  have  been  secured 
for  the  complete  central-office  equipment  for  17  ex- 
changes, aggregating  over  4,000  lines. 

"Central-energy  Switchboards  (non-multiple)"  is 
the  title  of  the  Stromberg-Carlson  Telephone  Manu- 
facturing Company's  latest  bulletin.  As  is  usual  with 
these  bulletins,  the  matter  given  is  of  an  instructive 
nature  and  in  the  last  part  of  this  bulletin  (No.  8) 
several  useful  tables  are  to  be  found  relating  to  the 
installation  of  exchanges.  Central-energy  switch- 
hoards  of  the  visual  and  lamp-signal  varieties  are 
described  and  also  lightning-arrester  cabinets  and 
lacks.  The  systems  discussed  all  operate  upon  a  20- 
bolt  battery,  for  transmission,  and  the  operation  of 
line  and  supervisory  relays. 
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Voltage  Regulators  for  Generators. 

Recently  there  have  been  placed  on  the  market 
two  new  types  of-  voltage  regulators  which  seem 
well  adapted  to  the  conditions  for  which  they  were 
designed.  They  are  Icnown  to  the  public  as  type  TD 
and  type  TA.  Type  TD  regulators  (Fig.  i)  are 
designed  for  direct-current  generators  only,  while 
type  TA  (Fig.  2),  though  primarily  designed  for  use 
with  alternating-current  generators,  may.  if  pro- 
vided with  an  e.xciter,  be  used  on  direct-current  gen- 
erators as  well.  These  instruments  operate  on  the 
principle  of  rapidly  opening  and  closing  a  shunt  cir- 
cuit across  the  field  rheostats,  the  rheostats  having 
considerable  resistance  turned  in  to  give  the  regu- 
lator a  good  margin  to  work  on.  The  type  TD  reg- 
ulators are  arranged  to  open  and  close  a  shunt-cir- 
cuit across  the  generator-field  rheostat;  type  TA 
across  the  exciter-field  rheostat. 

Direct-current  regulators,  type  TD,  consist  of 
a  main-control  magnet  and  relay.  The  relay  is  dif- 
ferentially wound,  one  of  these  windings  being  per- 
manently connected  to  the  circuit,  while  the  other 
is  opened  and  closed  by  the  main  contacts,  which 
are  operated  by  the  main-control  magnet.  As  the 
ipnin  rontnriQ  1 1'e  nnrned  ind  cin-^ed    thev  simultane- 


consist  of  the  same  direct-current  control  magnet 
and  relay  as  the  type  TD,  with  the  addition  of  an 
alternating-current  control  magnet  having  a  potential 
and  an  adjustable  compensating  winding.  These  two 
windings  work  in  opposition  to  one  another.  This 
magnet  operates  the  lower  main  contact.  The  mag- 
net core  and  lever  are  arranged  by  means  of  a  coun- 
terweight to  come  to  a  balance  at  the  correct  voltage. 
Should  the  alternating  voltage  tend  to  vary  for  any 
cause,  it  would  change  the  position  of  the  lower 
main  contact,  which  would  cause  the  exciter  voltage 
either  to  be  raised  or  lowered,  thus  overcoming  the 
disturbing  factor.  Without  the  use  of  the  compensat- 
ing winding,  the  regulator  will  maintain  a  constant 
bus-bar  voltage,  and  by  the  use  of  the  adjustable 
compensating  winding  and  current  transformer  in 
I  he  circuit  to  be  regulated,  the  regulator  will   auto- 


satisfactory  is  shown  by  the  fact  that  there  are  now 
in  service  regulators  controlling  upward  of  100,000 
kilowatts  of  generating  apparatus. 


/jeld  Rheosta 


Ma.rri'i   or  B^ts  Bars 

Connections  of  Generator  Field  Reviulatoi 


Connections  of  Exciter  Field  Regulato 


VOLTAGE  REGULATORS  FOR  GENERATORS. 


ously  open  and  close  the  relay  contacts  by  means 
of  the  differential  winding  of  the  relav.  These  relay 
contacts  open  and  close  a  shunt-circuit  across  the 
generator-field  rheostat.  To  prevent  injurious  spark- 
ing at  the  relay  contacts,  condensers  are  connected  in 
nndtiple  across  them.  This  regulator  will  maintain 
constant  voltage  on  one  shunt-wound  generator,  or 
will  maintain  constant  voltage  on  several  compound- 
wound  generators  operating  in  parallel,  regulating, 
however,  only  one  at  a  time.  Several  generators  can 
be  arranged  to  be  controlled  by  one  regulator,  by 
means  of  the  five-point  rqtary  switch,  as  shown  in 
Fig.  T.  The  generator  being  regulated  has  a  tend- 
ency to  take  the  sudden  fluctuations  of  load,  but  it 
is  quickly  equalized  between  the  several  generators 
by  means  of  the  compound  winding  of  the  machines. 
With  shunt-wound  generators  it  will  be  necessary 
to  have  a  regulator  for  each  generator.  Elementary 
connections  of  this  regulator  are  shown  in  Fig.  3. 
Type  TA  regulators  are  designed  to  maintain  a 
skady    (hut    not    a    constant)    exciter    voltage,    and 


matically  compensate  for  line  losses.  The  alternat- 
ing voltage  is  automatically  kept  at  its  desired  value 
by  varying  the  e.xciter  voltage.  Once  the  regulator 
is  adjusted  to  maintain  constant  voltage  at  the  center 
of  distribution,  it  will  reciuire  no  further  adjustment, 
and  the  station  voltage  will  be  increased  or  decreased 
with  the  load  to  automatically  maintain  the  desired 
\'oltage  at  the  center  of  distribution.  This  regulator 
is  independent  of  temperature  and  frequency  changes. 
Elementary   connections   are   shown   in   Fig.   4. 

These  regulators  are  switchboard  inslruments  in  de- 
sign and  finish,  and  may  be  placed  on  the  front  of 
a  switchboard  panel,  r\\'  may  he  placed  at  either  end 
of  switchboard  on  rigid  iron  brackets  made  for  that 
purpose.  The  maintenance  of  the  desired  potential 
on  a  system,  regardless  of  variations  of  speed  and 
load,  naturally  results  in  reduced  attendance  at  the 
switchboard,  increased  output  of  station  and  reduced 
lamp  renewals,  due  to  perfect  regulation.  These  in- 
struments are  manufactured  hv  the  General  Electric 
Company,  Schenectady,  N.  Y.  That  they  have  proved 


Electric    Power    Plant   for    an    Ohio 
Worsted    Mill. 

Of  the  recently  installed  electric-power  plants  one 
worthy  of  mention  is  that  of  the  Cleveland  Worsted 
Mills  Company  of  Cleveland,  Ohio.  The  power 
house  is  located  at  the  bottom  of  a  hill  which  runs 
parallel  with  the  railroad  and  about  150  feet  frorn 
the  mill  center.  The  object  of  placing  it  there  was 
to  facilitate  the  handling  of  coal  by  running  the 
cars  over  a  trestle  parallel  with  the  boiler  house  and 
duiTiping  the  coal  into  a  storage  bin  of  300 
tons  capacity.  From  this  bin  the  fuel  is  fed 
into  the  furnace  boppers  through  suitable 
chutes.  The  building  is  a  steel  and  brick 
structure  84  feet  square,  having  a  brick  wall 
between  the  engine  and  boiler  rooms.  It  rests 
on  a  concrete  foundation  built  on  piling,  in 
which  about  600  piles  were  used.  The  archi- 
lecture  is  plain  and  neat,  giving  the  building 
a  massive  appearance.  The  smokestack,  built 
of  brick,  is  15  feet  square  at  the  base  and 
:7i  feet  high,  with  a  seven-foot  flue.  The 
engine  room  is  46  by  81  feet,  with  a  ceiling 
30  feet  high,  affording  ample  light  and  ven- 
tilation. Rails  for  a  traveling  crane  have  been 
placed  lengthwise  with  the  engine  room,  al- 
lowing a  span  of  45  feet. 

The  power  equipment  consists  of  one  Buck- 
eye cross-compound  engine  having  cylinders 
18%  and  32%  inches  in  diameter  and  24-inch 
stroke,  with  a  speed  of  150  revolutions  per 
minute  at  a  steam  pressure  of  160  pounds : 
also  one  Ball  tandem -rcmpound  engine  with 
cylinders  of  II  and  18  inches,  16-inch  stroke 
and  a  speed  of  240  revoluticms  per  minute. 
Both  machines  are  directly  connected  to 
Westinghouse  generators  of  the  three-phase 
alternating  type.  These  are  400-kilowatt  and 
lOO-kilowatt  capacity,  respectively,  guaran- 
teed to  run  continuously  with  an  overload  of 
25  per  cent,  above  their  normal  capacity, 
200  volts  being  maintained  at  the  switch- 
board. 

The  switchboard  consists 
of  five  panels  of  black  en- 
ameled marble  with  copper 
fittings  and  trimmings, 
wdiich  give  it  a  pleasing  ap- 
e  a  r  a  n  c  e.  The  meters, 
switches  and  all  fittings 
were  furnished  by  the  West- 
inghouse company.  The  ex- 
citer unit  consists  of  a  Har- 
risburg  standard  engine  di- 
rectly connected  to  a  West- 
inghouse generator  running 
400  revolutions  per  minute 
and  furnishing  direct  cur- 
rent at  125  volts.  An  extra 
foundation  has  been  pro- 
vided for  a  duplicate  Buck- 
eye unit  to  be  installed  when 
additional  power  is  required. 
In  the  pump  room  are  one 
Cochran  heater  of  2,000- 
horsepower  capacity,  two 
Marsh  boiler-feed  pumps 
eight  by  five  by  12  inches, 
two  Snyder-Hughes  duplex 
pumps,  also  to  be  used  for 
boiler  feeding,  and  one 
Marsh  vacuum  pump  eight 
by  7%  by  12  inches  used  in 
connection  with  the  Web- 
ster vacuum  system  of  ex- 
haust heating.  The  entire 
mill  and  offices  are  heated 
by  this  system,  and  no  difficulty  is  experienced  in 
maintaining  a  temperature  of  So  degrees  throughout 
the  whole  plant. 

The  boiler  room  contains  foundations  for  four 
Stirling  boilers,  but  only  three  are  installed ;  the 
fourth  will  be  placed  wdien  increased  power  is  re- 
quired. The  combined  capacity  of  these  three  boilers 
is  1,000  horsepower.  The  boilers  are  equipped  with 
Green  chain  grates  wit  hsuitable  ash  pan  below. 
The  steam  piping  is  placed  below  the  floor,  as  a 
basement  extends  under  the  entire  building,  afford- 
ing access  to  all  parts.  The  power  house  is  connected 
to  the  mill  by  a  tunnel,  through  which  all  pipe  lines 
and  wire  cables  are  run.  All  steam  pipes  are  covered 
with  85  per  cent,  magnesia  pie  coverings,  reducing 
condensation  to  a  minimum.  The  entire  plant  is 
furnished  with  power,  light  and  heat  from  the  power 
house. 
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Floor-outlet  Box   for  Interior  Construc- 
tion. 

In  modern  electrical  construction  work  there  is  a 
growing:  tendency  to  place  electric  light,  telephone 
.Tnd  bell  w-ires  in  iron  conduit,  and  the  need  of  first- 
class  floor-outlet  boxes  has  long  been  felt  by  engi- 
neers and  architects  who  aim  for  high-grade  work 
and  endeavor  to  protect  their  clients  against  future 
trouble  with  broken  circuits,  mterrupted  service,  or 
possible  fires  tlirough  poorly  ["esigiied  or  faulty  out- 
let boxes.  Flonr-oullet  boxes  have  hitherto  been 
the  weakest  points  of  a  wiring  installation,  being 
exposed   to   w.ater   and   dirt   when   floors   are   swept 


FIG.     I.       FLOOR    OUTLET    BOX. 

or  scrubbed,  and,  from  the  nature  of  their  location, 
are  subjected  to  hard  usage. 

The  engineers  of  the  General  Incandescent  Arc 
Lisfht  Company  of  New  York  city  have  designed  and 
patented  a  universal,  interchangeable  floor-outlet 
box,  which  is  at  all  times  watertight,  whether  in  use 
or  •  not. 

The  lower  body  of  the  outlet  box  (Fig.  i)  is 
drawn  from  one-eighth-inch  cold-rolled  steel  of  the 
best  grade,  in  one  piece.  The  collar  is  also  made 
of  the  same  material,  in  one  piece.  The  threaded 
portion  is  arranged  to  give  an  adjustment  of  one 
inch,  so  that  the  depth  of  the  bo.x  may  be  lengthened 
from  four  inches  to  five  inches,  and  remain  per- 
fectly   level    after   once    being    set    in    position.     The 


Fli.     2.       OUTLET    BOX    WITH    EXTENSION    ATTACHMENT. 

top  plate  is  made  of  heavy  brass.  It  is  fastened  to 
the  iron  collar,  a  rubber  gasket  being  placed  between, 
which  insures  a  watertight  connection.  This  floor- 
outlet  box  is  especially  adaptable  in  construction  work 
for  bringing  in  leads  to  connect  with  electric  lights, 
electric  fans,  push  buttons  or  telephones  located  on 
tables,  desks,  counters  or  showcases,  as  will  be  read- 
ily obsen-ed  by  referring  to  Fig.  2.  ,  .  , 
It  will  be  noticed  that  this  box  is  adjustable  with 
respect  to  floor  level,  saving  wiremen's  time.  It  is 
not  liable  to  injurv.  for  the  reason  that  the  flexible 
cord  comes  from  the  side  of  the  outlet  nozzle,  where 
it  cannot  be  stepped  on  and  the  insulation  crushed 
or    injured.     When    not    in    use.   a    brass   plug    can 


be  screwed  into  the  floor  plate,  making  it  watertight 
and   flush  with  the  floor. 

When  placed  between  two  or  more  desks  or  tables, 
as  shown  in  Fig.  2,  a  Benjamin  two,  three  or  four- 
outlet  cluster  can  be  attached  to  the  pipe  exten- 
sion and  connected  by  two  or  more  flexible  cords 
and  Edison  attachment  plugs  for  operating  electric 
fans  or  lights  on  two  or  more  desks.  The  exposed 
portion  of  the  box  has  a  polished  brass  finish,  and 
the  steel  body  is  heavily  japanned  inside  and  out. 
The  device  is  approved  by  the  National  Board  of 
Fire  Underwriters. 
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A  M.\NU.\L  OF  THE   C.\EE  AND   H.VNDLING   OF    ElECTEIC 

Pl-\nts.  By  Norman  H.  Schneider.  New  York: 
Spon  &  Chamberlain.  1903.  Pp.  (four  by  6?4 
inches),  104,  with  66  illustrations.  Price,  $1. 
The  book  is  of  pocket  size,  bound  in  leather  and 
intended  as  a  handy  reference  for  the  station  at- 
tendant and  engineman.  Very  little  of  a  theoretical 
nature  is  contained,  but  the  aim  is  rather  to  give 
as  fully  as  possible  in  a  small  space,  the  methods  of 
practical  operation  of  a  commercial  or  military  plant. 
The  work  is  written  with  the  aid  of  notes  taken  in 
handling  the  apparatus  described.  Among  other 
things  the  book  contains  an  excellent  chapter  upon 
the  storage  battery — its  operation  and  maintenance — 
another  upon  the  "Management  of  the  Oil  Engine," 
and  a  third  upon  incandescent  lamps.  The  last  is  a 
distinct  feature  and  relates  to  a  subject  not  too  gen- 
erally discussed  in  books  of  this  sort.  In  this  chap- 
ter is  considerable  matter  relating  to  photometry  and 
the  testing  of  lamps.  Altogether  the  book  is  one 
the  station  man  will  find  useful  in  the  daily  opera- 
tion of  the  plant  and  one  from  which  even  the  engi- 
neer may  gain  many  practical   hints. 

Theorie  und  Anwendung  des  Elektrischen  Bo- 
CENLiCHTES  (Theorv  and  Application  of  the  Elec- 
tric Arc  Light).  By  H.  Birrenbach.  Hanover: 
Gebriider  Jiinecke.  1903.  Pp.  (s%  by  eight 
inches),  350,  w'ith  266  illustrations.  Price  (in  Ger- 
many), nine  marks   ($2.25). 

Although  such  rapid  strides  have  been  made  of 
late  years  in  the  development  of  the  arc  lamp,  the 
literature  on  the  subject  is  rather  limited,  writers  in 
general  seeming  to  think  that  a  chapter  or  two  in 
a  work  of  broader  scope  is  sufiicient.  The  "Theory 
and  Application  of  the  Electric  Arc  Light"  is  a  \vork 
given  up  wholly  to  this  important  subject  and  treats 
it  in  both  a  theoretical  and  practical  way.  The  ex- 
isting theories  concerning  the  phenomena  connected 
with  the  electric  arc  are  discussed  and  also  the  pho- 
tometry of  arc  lamps,  the  methods  of  rating,  etc. 
Ne-xt  the  actual  mechanism  is  taken  up  and  all  the 
latest  approved  German  types  explained,  illustrations 
being  plentifully  interspersed  to  make  the  explanations 
clear.  Lamps  from  the  leading  German  manufac- 
turers are  selected  for  illustration,  the  book  being 
intended  to  show  the  best  practice  in  that  country. 
The  last  part  of  the  book  is  devoted  to  special 
applications  of  arc  light,  such  as  the  searchlight, 
lights  for  photographic  purposes,  and  the  Finsen  and 
London  lamp  for  medical  purposes.  The  work  is 
one  that  should  attract  the  attention  of  those  wishing 
to  post  themselves  in  the  new  things  concerning 
arc  lamps  and  will  be  found  worthy  of  careful  .study. 

Telephony.     By    Arthur    Vaughan    Abbott,    C.    E. 

Part    IV. :     The     Construction     of    Aerial    Lines.. 

New  York:     McGraw  Publishing  Company.     1903. 

Pp.  (s%  by  8%  inches),  277,  with  143  illustrations. 

Price,  $1.50   ($6  for  the  set  of  six  volumes). 

This  is  the  fourth  of  a  series  of  si.x  books  being 
prepared  by  the  author.  The  preceding  volumes  were 
reviewed  in  the  Western  Electrician  of  August  22d 
last.  In  the  present  volume  telephone  lines  are  dis- 
cussed, both  theoretically  and  practically.  In  the 
eighth  chapter  a  number  of  tables  are  presented  which 
should  serve  as  a  valuable  statistical  guide  to  those 
making  estimates  upon  cost  of  construction.  The 
best  portion  of  the  book,  however,  is  devoted  to 
specifications  for  the  construction  of  aerial  lines. 
These  specifications  are  very  complete  and  divided 
into  62  sections,  covering  TOO  pages,  with  95  dia- 
grams. Every  phase  of  line  construction  is  fully 
gone  into.  The  chapter  on  "Disturbances  on  Tele- 
phone lines"  is  rather  inadequate,  and  does  not  dis- 
close facts  of  any  importance.  The  important  sub- 
ject of  a  loaded  line.  or.  rather,  the  "Pupinizing" 
of  a  telephone  line,  receives  but  a  slight  reference, 
and  this  chiefly  of  a  review  of  exp'-riments  recently 
made  by  the  Siemens  &  Halske  Company  of  Ger- 
many. 

In  the  preface  occurs  one  statement  which  ex- 
presses a  great  deal  of  truth :  "At  the  outset  an  im- 
pression prevailed  among  Independent  telephonists 
that  anything  would  do  for  a  circuit.  All  that 
seemed  to  be  considered  necessary  was  to  set  up  a 
pole — any  kind  of  a  stick — string  a  wire — any  kind 
of  a  wire — in  any  kind  of  a  fashion,  and  lo  I  a  com- 
plete niant  was  ready  to  be  financed  by  the  unwary 
capitalist.  As  a  result,  much  line  work  has  already 
been  rebuilt,  much  more  must  soon  be  reconstructed, 
and  all  must  undergo  that  somewhat  painful  sifting 
process  that  seems  inevitably  necessary  to  teach  ex- 
perience to  the  inexperienced,  who  cannot  seem  to 
perceive  how  dangerous  a  thing  a  little  knowledge 
is.  Fortunately,  many  telephone  constructors  have 
been  quick  to  perceive  the  errors  of  their  adolescence 
and  are  rapidly  learning  to  construct  in  the  most 
praiseworthv  manner,  setting  an  example  that  it 
behooves  all  to  follow." 


London  Letter. 

London,  December  g. — Many  discussions  ha\e 
taken  place  recently  with  regard  to  the  question  of 
buying  tramway  rails  for  British  tramways  in  Bel- 
gium. The  subject  cropped  up  again  last  week  at 
a  meeting  of  the  Birmingham  corporation.  One 
member  moved  a  resolution  to  the  effect  that  it  was 
to  be  regretted  that  the  tramways  committee  should 
have  considered  it  necessary  to  purchase  rails  abroad. 
He  contended  that  if  equal  treatment  was  meted  out 
both  to  British,  and  foreign  contractors,  the  former 
would  be  able  to  compete  with  the  latter.  He  said 
he  was  informed  that  Birmingham  omitted  some  of 
the  tests  usually  applied  to  some  of  these  rails  and 
that  this  was  an  advantage  to  the  foreigner.  The 
explanation  given  on  behalf  of  the  tramways  com- 
mittee was  that  there  was  no  inclination  to  buy  for- 
eign rails  except  that  they  were  cheaper.  The  Lon- 
don County  Council  also  recently  gave  an  order  for 
Belgium  rails  for  its  tramways,  which  resulted  in 
a  saving  of  several  thousand  pounds. 

A  meeting  of  the  Institution  of  Electrical  Engi- 
neers will  be  held  to-morrow  evening,  which  is  the 
300th  anniversary  of  the  death  of  William  Gilbert. 
To  commemorate  the  occasion,  the  mayor  and  al- 
dermen of  Colchester,  where  Gilbert  was  born  in 
1544  and  died  in  1603,  will  pay  a  visit  to  London 
in  order  to  receive,  as  a  present  from  the  Institution, 
a  picture  representing  Dr.  Gilbert  in  the  act  of  show- 
ing his  electrical  experiments  to  Queen  Elizabeth  and 
her   court. 

The  Automobile  Club  has  got  into  bad  odor 
through  its  attitude  in  regard  to  the  new  motor-car 
act.  Under  the  act  motor  cars  can  he  registered  in  any 
county,  and  a  letter  has  been  sent  around  asking 
county  councils  what  action  they  are  likely  to  take 
in  respect  to  repairing  roads,  and  hinting  that  if 
they  are  prepared  to  spend  a  reasonable  sum  in  this 
way,  members  would  prefer  to  register  their  cars  in 
that  locality,  and  so  bring  many  sovereigns  in  the 
shape  of  registration  fees  to  the  local  coffers.  Sev- 
eral councils  are  in  high  dudgeon  at  this  suggestion 
and  have  replied  accordingly.  Several  motorists  also 
have  protested  against  it. 

An  affiliated  association  to  the  Automobile  Club 
has  been  formed  having  for  its  object  the  protection 
and  well  being  of  moitor-van  and  wagon  users. 
.Among  other  things,  it  will  resist  undue  restrictions 
being  placed  upon  the  use  of  such  vehicles  and  to 
promote  the  improvement  of  the  law. 

The  Tramways  and  Light  Railways  Association  is 
holding  a  special  meeting  this  week  to  consider  the 
effect  of  Mr.  Chamberlain's  proposed  fiscal  reform 
upon  the  light-railway  and  tramway  industry.  A 
vote  will  be  taken  after  a  discussion,  and  the  opinions 
of  many  eminent  commercial  and  industrial  men  are 
expected  to  be  .given. 

At  the  annual  general  meeting  of  the  Royal  Society 
a  few  days  ago  the  president.  Sir  William  Fluggins, 
animadverted  upon  the  advantages  of  one  huge  sci- 
entific society,  with  numerous  ofifshoots,  representing 
various  sciences.  This,  he  contended,  wrould  have 
been  infinitely  better  than  the  present  system  of  prac- 
tically a  self-contained  institution  for  each  science. 
Now,  however,  the  former  was  admittedly  almost 
impossible,  but  he  otrtlined  a  scheme  whereby  the 
Royal  Society  and  the  others  could  materially  help 
each  other,  viz.,  that  the  various  instituitions  should 
publish  in  their  proceedings  selected  papers  read  be- 
fore the  Royal  Society,  and  thus  at  the  same  time 
give  their  members  the  benefit  of  these  papers  at  a 
much  earlier  date  than  would  otherwise  have  been 
possible. 

A  big  outciy  was  made  last  year  against  local  au- 
thorities undertaking  the  wiring  of  premises  for 
electric  lights,  as  well  as  hiring  out  fittings,  motors, 
etc..  thus  depriving  the  local  contractors  of  much 
business.  In  many  instances  the  contractors  were 
successful  in  opposing  bills  which  sought  these 
powers,  and  in  consequence,  therefore,  many  other 
municipalities  dropped  the  idea.  Now.  however,  it 
is  getting  to  he  the  practice  for  the  local  authority 
to  obtain  parliamentary  powers  to  do  this  work,  and 
thus  enable  them  to  borrow  money  for  the  purpose, 
and  to  then  enter  into  an  agreement  with  a  con- 
tractor who  carries  out  all  the  local  authority's  or- 
ders.    This  appears  to  be  working  very  well. 

Almost  as  .soon  as  it  was  announced  that  the  Lon- 
don County  Council  intended  to  introduce  an  express 
system  of  electric  cars  in  the  early  morning  and 
again  in  the  evening,  came  the  contradiction  to  it. 
or,  rather,  a  notice  to  the  effect  that  the  council  did 
not  propose  to  do  this.  The  summonses  which  had 
been  taken  out  against  the  coimcil  for  excessive  speed 
by  a  motor-car  company  as  a  protest  against  a  law 
which  allows  a  tramcar  to  exceed  its  legal  limit  while 
the  police  consider  no  dan.eer  exists  and  which  at 
once  summons  the  driver  of  a  motor  car  under  the 
same  conditions  have  been  postponed  for  the  present. 

An  anonymous  gift  of  $200,000  has  been  made  to 
the  LTniversity  College,  London,  for  the  promotion 
of  higher  scientific  education  and  research  at  that, 
institution. 

A  kindred  matter  is  the  scheme  of  higher  technical 
education  which  is  being  developed  upon  the  initiative 
of  Lord  Roseberv.  In  connection  with  the  settlement 
of  the  details  of  this,  th^  Institutions  of  Electrical. 
Civil  and  Mechanical  Engineers  are  in  conference 
with  other  authorities,  which  include  University  Col- 
lege, London,  King's  College,  London,  and  the  Cen- 
tral   Technical   Institute. 

The   Association   of   Chimbers    of    Commerce    in 
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Great  Britain  has  once  more  been  in  communication 
with  the  postmaster-general  on  the  subject  of  tele- 
graphic communication  with  the  North  of  England 
and  Scotland.  A  characteristic  reply  to  the  effect 
that  everything  possible  is  being  done  has  been  re- 
ceived, but  at  the  same  time  some  encouraging  news 
is  given.  The  temporary  wires  in  the  pipes  between 
Birmingham  and  Warrington  are  being  replaced  by 
permanent  cable.  Seventy  miles  has  been  actually 
drawn  in,  and  when  the  remaining  12  miles  is  com- 
pleted there  will  be  permanent  underground  com- 
munication between  London,  Birmingham,  Manches- 
ter and  Liverpool.  The  laying  of  pipes  for  perma- 
nent cable  up  to  Carlisle  is  also  progressing,  and  will 
be  finished  before  the  end  of  the  financial  year,  viz., 
March  31,  1904.  Similar  work  is  in  progress  in 
Scotland.  G. 


New  York  Notes. 


New  York,  December  21. — The  great  Williamsburg 
bridge  across  the  East  River  was  declared  open  to  the 
public  last  Saturday  amid  the  thunder  of  cannon 
and  the  cheers  of  an  enthusiastic  asseinblage.  The 
bridge  is  a  magnificent  structure  and  represents  the 
best  engineering  skill.  It  has  a  total  length  of  7,200 
feet  and  is  118  feet  wide.  There  are  four  trolley- 
car  tracks  across  the  bridge  and  two  elevated  rail- 
road tracks.  Just  how  the  transportation  facilities 
are  to  be  utilized  has  not  yet  been  determined,  biit 
if  the  bridge  facilities  are  fully  utilized  it  is  esti- 
mated that  64,000  passengers  an  hour  can  be  moved 
across   it  in   each  direction. 

The  Board  of  Estimate  and  Apportionment  has 
sustained  the  stand  taken  by  Commissioner  Monroe 
of  the  Department  of  Water  Supply.  Gas  and  Elec- 
tricity, and  has  recommended  that  all  bids  received 
by  the  city  for  gas  and  electric  lighting  be  rejected, 
with  the  single  exception  of  the  New  Amsterdam 
Gas  Company's  bid  of  $12  per  gas  lamp  for  its  sec- 
tion of  the  city.  This  stand  of  the  board  places 
the  gas  and  electric  companies  which  have  been  fur- 
nishing the  light  to  the  city  since  the  first  of  the  year 
without  a  contract  and  without  having  any  of  their 
bills  paid  in  a  position  where  they  will  have  to  sue 
for  their  money  or  else  reach  an  amicable  settle- 
ment with  Controller  Grout,  who  believes  that  their 
bills  are  from  40  to  60  per  cent,  too  high.  The  con- 
tract thus  awarded  to  the  New  Amsterdam  company 
is  $12  a  year  for  each  open-flame  gaslight  furnished 
for  street  illumination.  The  bids  for  the  other  dis- 
tricts ran  up  to  $25  in  Queens,  while  the  large  ma- 
jority of  the  lights,  supplied  by  the  Consolidated 
company  direct,  come  under  the  $17.5°  bid  by  that 
company.  The  electric  lights  are  thrown  out  in  their 
entirety,  the  rate  being  $146  per  year  for  each  arc 
light.  During  the  year  1903  the  appropriation  for 
lighting  the  city  was  $3,306,346.23,  while  the  appro- 
priation for  1904  in  the  new  budget  is  $3,250,000. 

Bids  for  the  construction  of  the  Pennsylvania 
railroad's  $50,000,000  tunnel  connecting  New  Jersey 
with  Long  Island  by  way  of  IVTanhattan  Island  were 
opened  at  the  company's  ofiices,  85  Cedar  Street,  in 
the  presence  of  the  chief  operating  officials  and  engi- 
neers, and  it  was  announced  by  the  officials  that  a 
cursory  examination  showed  them  to  be  within  the 
company's  estimates.  Among  the  principal  bidders 
were  John  B.  McDonald,  who  has  the  contract  for 
the  subway  of  the  Interborough  Rapid  Transit  Com- 
pany, and  the  O'Rourke  Construction  Company. 
A  Chicago  syndicate  and  a  Philadelphia  company, 
through  dummies,  also  put  in  bids  for  the  entire 
job.  There  are  a  great  many  bids  for  sections  of 
the  work,  among  which  is  that  of  M.  Pearson,  an 
English  contractor.  The  terminal  will  be  the  biggest 
railroad  station  in  the  world,  with  accommodations 
for  handling  200,000  passengers  a  day,  it  is  said. 
From  60  to  90  trains  may  enter  and  leave  it  hourly. 
The  tunnels  will  be  lighted  and  trains  moved  through 
them   by   electricity. 

In  an  effort  to  relieve  the  congestion  existing 
on  its  street-surface  lines  the  Metropolitan  street- 
railway  interests  have  determined  to  enter  the  field 
of  subway  building,  and  that  intention  has  been 
officially  laid  before  the  Rapid  Transit  Commission. 
It  is  the  intention  of  the  men  principally  interested  to 
secure  the  building  and  the  operation  of  two  trunk- 
line  subways — one  on  the  east  side  and  the  other  on 
the  west — running  from  the  Battery  to  the  city  line 
on  the  north,  which  will  provide  for  the  long  hauls 
of  passengers  and  permit  a  complete  transfer  system 
to  all  of  the  cross-town  lines  now  operated. 

After  JO  years'  experimenting  Patrick  B.  Delany, 
the  well-known  electrical  inventor,  says  that  he  has 
perfected  a  telegraph  system  which  will  send  mes- 
sages at  the  rate  of  3,000  words  a  minute.  Delany 
made  his  announcement  after  experiments  on  the 
Pennsylvania  railroad  near  Altoona,  Pa.  The  work- 
ing machinery  of  the  system  consists  of  a  transmit- 
ting instrument,  which  sends  the  message  punched 
out  on  tape  to  a  distant  station,  where  it  is  received 
on  a  machine  which  prints  it  on  chemically  prepared 
tafie  in  regular  Morse  characters,  which  can  be  read- 
ily translated.  An  electric  current  decomposes  the 
chemical  solution  and  the  tracer  bearing  on  the  tape 
leaves  an  indelible  blue  mark,  which  forms  a  letter. 

O. 


Dexter,  Everett  Burdett,  Philip  L.  Saltonstall,  and 
E.   Rollins  Morse. 

The  Cambridge  (Mass.)  Electric  Light  Company 
has  asked  the  Electric  Light  Commission  for  au- 
thority to  issue  $100,000  additional  stock  for  funding 
floating  debt  and  additions  to  the  plant. 

A  petition  has  been  filed,  to  come  before  the  in- 
coming Legislature,  for  a  special  charter  for  a  pro- 
posed new  electric-railway  line  in  northern  Berk- 
shire County  from  Williamstown  through  Adams 
and  North  Adams  to  Cheshire,  Mass.  This  is  the 
Massachusetts  end  of  a  project  for  a  line  to  Troy 
N.  Y. 

The  Newton  street  railway  has  sought  privileges 
in  Waltham,  Mass.,  which  involve  the  expenditure 
of  $50,000.  The  company  proposes  to  establish  a 
repair  shop  on  land  secured  for  the  purpose. 

A  new  electrical  protection  apparatus  is  to  be 
installed  in  the  Western  Union  telegraph  office  in 
Worcester,  Mass.,  and  will  be  connected  with  busi- 
ness houses  that  are  desirous  of  becoming  sub- 
scribers to  the  service  for  fire  and  burglar  protec- 
tion. Manager  Fulton  expects  the  service  to  be  in 
operation    in   January   ne.xt. 

The  Springfield  Suburban  Street  Railway  Com- 
pany, which  was  blocked  by  the  State  Board  of  Rail- 
road Commissioners  in  its  project  for  a  competing 
line  in  Springfield,  Mass.,  will  carry  the  fight  for  a 
franchise  to  the  Legislature  and  ask  for  a  special 
charter  over  the  heads  of  the  comm.ission. 

The  consolidation  and  absorption  of  three  roads  in 
the  Boston  and  Worcester  combmation  has  been 
authorized  by  the  Massachusetts  Railroad  Commis- 
sion. The  new  stock  to  be  exchanged  for  stock  of 
the  companies  absorbed  is  authorized  also  to  the 
amount  of  $135,000.  B. 


Canadian  Intelligence. 

Ottawa,  Ont,  December  18. — The  first  year's  work- 
ing of  the  electric  street  railway  of  the  city  of  St. 
Thomas,  Ont.,  as  a  municipal  service  has  resulted 
in  a  practical  balancing  of  the  accounts.  This  show- 
ing, in  view  of  the  fact  that  the  whole  system  has 
been  transformed  into  an  up-to-date  one,  is  consid- 
ered very  satisfactory. 

The  rich  corundum  fields  of  Eastern  Ontario  are 
to  be  further  exploited  by  a  company  composed  of 
a  number  of  American  capitalists  who  are  already 
interested  in  the  Niagara  Falls  Power  Company  and 
who  have  joined  with  several  prominent  Ontario 
business  men.  The  company,  which  is  to  be  known 
as  the  Corundum  Refiners,  has  obtained  control  of 
over  600  acres  of  corundum  lands  in  Raglan  Town- 
ship, Renfrew  County,  Ont.,  and  will  erect  there 
one  of  the  largest  corundum-reduction  plants  in  the 
world.  The  Americans  interested  are:  J.  N.  Scath- 
ard,  Charles  R.  Huntley,  John  C.  Conway,  W.  R. 
Rankin  and  Edward  Michael  of  Buffalo,  and  James 
A.  Roberts  of  New  York. 

Word  has  been  received  in  Ottawa  from  Mr.  L. 
Ruthenburg,  wdio  has  for  some  time  past  been  carry- 
ing on,  at  Lockport,  N.  Y.,  the  process  of  electric 
smelting  by  which  steel  is  produced  from  iron,  to 
the  effect  that  the  experiments  have  proved  success- 
ful beyond  all  doubt.  This  pronouncement  was  made 
by  Dr.  Goldschmidt,  who,  with  a  party  of  German 
experts  from  the  Krupp  Manufacturing  Company, 
has  recently  inspected  the  plant  and  its  productions. 
This  assurance  of  the  success  of  these  experiments 
means  much  for  the  Ottawa  Valley,  as  it  is  the  in- 
tention of  Mir.  Ruthenburg  and  his  company  to  estab- 
lish a  large  plant  in  the  vicinity  of  Renfrew,  Ont. 

The  Erie  and  Ontario  Development  Company,  with 
headquarters  in  Welland,  Ont.  has  been  chartered 
with  a  capital  of  $90,000  to  develop  electric  and  water- 
power,  to  open  up  and  utilize  certain  creeks  and  to 
hold  stock  in  or  acquire  the  Gordon  Light,  Heat 
and  Power  Company.  Mr.  D.  W.  Allen  of  Buffalo, 
N.  Y.,  is  one  of  the  promoters  of  this  enterprise. 

The  proposed  electric  railway  between  Toronto  and 
Ottawa,  by  way  of  Kingston,  which  has  been  in 
contemplation  for  the  last  two  years,  will  soon  begin 
to  take  form.  The  company  proposes  also  to  furnish 
cheap  electricity  for  power  purposes,  thereby  booming 
manufacturing  industries  in  the  towns  and  cities 
through  which  its  line  will  pass.  Mr.  A.  E.  Pard 
of   Boston,    Mass.,    represents    the   stockholders. 

W. 


New  England  News. 


Boston,  December  ig. — At  the  annual  meeting  of 
the  Massachuselts  Electric  Companies  in  Boston, 
November  i6th,  the  following  trustees  were  elected 
to  serve  three  years;    S.  Endicott  Peabody,  Philip 


Winnipeg,  Man.,  December  18. — The  Ontario  Trac- 
tion Company  has  been  incorporated  with  a  capital 
stock  of  $50,000  to  construct  an  electric  street  rail- 
way in  Walkerville,  Ont.  The  incorporators  are  C. 
M.  Walker,  E.  F.  Lardore  and  T.  H.  Coburn  of 
Walkerville,  Franklin  Ohl  and  Willis  F.  Brown  of 
Toronto. 

A  by-law  has  been  passed  by  the  Westmount  coun- 
cil, a  suburb  of  Montreal,  forbidding  the  Montreal 
Street  Railway  Company  to  run  at  a  faster  rate  than 
eight  miles  an  hour  and  four  miles  at  crossings. 
The  company,  in  order  to  impress  the  local  council 
will  the  folly  of  its  action,  is  now  running  only  the 
required  number  of  cars,  accordin.g  to  its  franchise, 
through  Westmount,  about  half  the  regular  service, 
and  keeps  the  speed  at  about  five  miles  an  hour.  All 
other  cars  running  out  that  way  are  marked  "extra" 
and  turn  back  at  the  crossing  where  the  village  be- 
gins. The  result  is  that  the  residents  of  that  sub- 
urb, who  are  mostly  engaged  in  business  in  Mon- 
treal, are  exasperated,  and  trouble  with  the  local 
council  is  looked  for.  , 

The  people  in  Edmonton,  N  W.  T.,  arc  moving 
for  an  electric  street  railway  and  have  decided  upon 


a  municipal  system.  A  by-law  to  this  effect  will 
be  submitted  to  the  citizens  in  the  near  future.  Will- 
iam  Short  is   mayor  of  the  city.  ^ 

The  new  St.  James  and  St.  Charles  electric  rail- 
way, in  connection  with  the  Winnipeg  street-railway 
system,  has  been  declared  open  for  business.  There 
will  be  a  so-minute  service  between  Winnipeg  and 
Deer   Lodge. 

A  large  and  representative  delegation,  consisting 
of  Mayor  Hepburn,  a  luimber  of  aldermen  and  sev- 
eral other  promoters  of  the  radial  electric  system 
proposed  to  be  built  in  and  through  Stratford,  Ont., 
have  been  spending  some  time  at  Toronto  interview- 
ing officials  of  the  Toronto  street  railway  with  re- 
gard to  rails,  right-of-way,  trackbeds,  etc.,  in  order 
that  when  dealing  for  Stratford  and  the  surrounding 
towns  they  may  profit  by  Toronto's  experience,  it 
being  generally  admitted  that  Toronto's  street-rail- 
way system  is  one  of  the  best  built  and  best  man- 
aged on  the  continent.  H. 


Information  from  Indiana. 

Indianapolis.  December  19. — Franchises  were 
granted  recently  to  the  Indianapolis,  Newcastle  and 
Winchester  electric  railway  to  enter  Newcastle. 

The  City  Council  of  Noblesville  granted  a  50-year 
franchise  to  W.  B.  Campbell  of  Anderson  to  operate 
a  traction  line  through  that  city. 

The  citizens  of  Wayne  Township,  Bartholomew 
County,  have  voted  a  two  per  cent,  subsidy  tax  for 
the  Indiana  Central  interurban  road  from  Columbus 
to  Seymour.  The  ta.x  will  amount  to  $25,000  or 
more.  There  was  a  large  majority  vote  for  the  sub- 
sidy. 

A  new  interurban  line,  known  as  the  Terre  Haute 
and  Clinton,  was  formally  opened  for  business  on 
the    loth  inst. 

The  first  stakes  for  the  new  electric  line  to  be  con- 
structed between  Wabash  and  Warsaw  by  the  Apple- 
yard  syndicate  of  Ohio  were  set  recently  by  the 
surveyors.     Work  is  to  begin   in  the  early  spring. 

The  Indianapolis  and  Northwestern  Traction  Com- 
pany has  begun  running  an  early  morning-newspaper 
train  and  makes  fast  time.  The  train  leaves  Indi- 
anapolis with  the  city  papers  at  four  o'clock  and  ar- 
rives at  Lafayette  at  5  130.  The  people  of  Lebanon, 
Frankfort  and  Lafayette  enjoy  an  early  morning  pa- 
per as   soon  as  the  city  people  do. 

The  Dayton  and  Western  Traction  Company  of 
Indiana   filed    articles   of   incorporation   recently. 

A  report  for  the  six  months  ended  with  November 
has  been  made  by  Receiver  Nelson  of  the  Ft.  Wayne 
and  Southwestern  Traction  Company.  The  receipts 
for  fares,  etc.,  were  $65,850  and  the  operating  ex- 
penses $30,887. 

F.  M.  Ingler,  an  Indianapolis  attorney,  represent- 
ing the  bondholders  and  creditors,  bid  $150,000  for 
the  Lake  Cities'  electric  road  at  the  receiver's  sale 
at  Laporte  on  the  loth  inst.,  and  secured  it  at  that 
price.  The  large  number  of  interested  persons  pres- 
ent went  to  Michigan  City  to  close  up  the  deal  and 
transfer  possession  to  a  company  organized  by  R.  B. 
H^arrison  and  Hugh  J.  McGowan.  The  plan  is  to 
make  it  a  part  of  an  interurban  system  that  will 
eventually  connect  Laporte,  Valparaiso,  Hammond, 
Chicago,  Michigan  City,  South  Bend  and  other  cities 
in  Indiana  and  Michigan. 

The  Town  Council  of  Summittsville  has  annulled 
the  contract  to  buy  tj^e  local  electric-light  plant,  and 
arranged  to  rent  it  by  paying  $61.30  a  year  per  lamp 
for  27  lamps.  The  annulling  of  the  contract  is  the 
result  of  a  threat  by  taxpayers  to  enjoin  the  purchase 
of  the  plant.     The  new  contract  will  avoid  litigation. 

The  city  of  Richmond  is  beginning  to  realize  that 
it  will  be  an  expensive  thing  to  get  into  condition  to 
do  the  street  lighting  with  its  municipal  plant.  The 
estimates  of  the  superintendent  of  the  city  plant  is 
that  it  will  require  $12,000  to  purchase  lamps  and 
apparatus  necessary  for  the  work. 

The  electric-light  and  water  plant  built  by  the 
American  Light  and  Water  Company  of  Indianap- 
olis for  the  city  of  Oxford  was  accepted  last  week. 
The  cost  was  $40,000.  A.  M.  Baron  of  Indianapolis 
was  the  consulting  engineer. 

Judge  Felt  rules  that  the  law  under  which  the 
Noblesville  Hydraulic  Company  was  organized  is  con- 
stitutional and  that  such  company  had  the  legal  right 
to  condemn  land  on  either  side  of  White  River  for 
backwater  purposes.  This  ruling  is  of  importance, 
as  the  question  has  been  raised  in  several  places  in 
the  state  where  it  is  proposed  to  construct  dams. 

The  steam-turbine  electrical  plant  recently  in- 
stalled by  the  city  of  Anderson  was  given  a  test 
December  15th  and  proved  satisfactory  in  every 
respect.  The  display  of  20,000  incandescent  lamps 
on  the  street  and  courthouse,  together  with  the 
special  displays  made  by  merchants,  was  a  spectacular 
sight  and  caused  much  rejoicing.  The  turbine  en- 
gines are  new  in  this  state,  and  Anderson  now 
claims  to  have  the  most  modern  electric-lighting 
plant   in   the  country. 

The  turning  on  of  the  electric  current  generated 
at  the  Big  Hen  Island  power  house  10  miles  west  of 
Elkhart  last  week  marked  an  epoch  in  the  manufac- 
turing and  industrial  development  of  the  St.  Joseph 
valley,  stimulating  manufacturing  interests  in  Elk- 
hart, South  Bend.  Mishawaka  and  other  places. 
Charles  IT.  Termy  is  the  head  of  the  syndicate  wdiich 
has  successfully  projected  this  enterprise.  It  is  said 
that  other  dams  wijl  be  built  in  the  St.  Joseph  River 
for  like  purposes.  F. 
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From  the  Buckeye  State. 

Cleveland,  ■  Ohio,  December  ig. — The  Cincinnati, 
Milford  and  Loveland  Traction  Company  has  filed  an 
injunction  suit  to  prevent  iJie  commissioners  of 
Hamilton  County  from  refusing  to  accept  a  deposit 
of  $1,250  to  guarantee  its  compliance  with  the  con- 
ditions of  a  franchise  to  use  certain  bridges  on  the 
public  highway.  The  suit  is  unusual,  as  the  fran- 
chise claimed  was  granted  to  the  Compton  interests 
over  a  year  ago  on  condition  that  the  deposit  be 
made  before  December  31,  1902.  The  Compton  in- 
terests were  then  acquired  by  tJie  Cincinnati,  Milford 
and  Loveland  Company  after  the  franchise  was  de- 
clared void  because  the  deposit  had  not  been  made. 

The  Oak  Harbor  Electric  Company  of  Oak  Har- 
bor has  been  incorporated  w'ith  a  capital  stock  of 
$6,oco.  George  C.  Mylander,  Charles  H.  Graves, 
\\'.  H.  Mylander  and  others  are  the  incorporators. 

The  Cadiz  Electric  Light  and  Power  Company  of 
Cadiz  has  filed  notice  with  the  secretary  of  state  of 
an  increase  of  capital  stock  from  $15,000  to  $20,000. 

The  Cincinnati  Telegraphers'  Club  of  Cincinnati 
has  been  incorporated  bv  Albert  S.  Avers.  W.  O. 
Dudley,  John  M.  Scott,  D.  A.  Washington,  R.  E. 
Daly,  H.  J.  Horn  and  J.  M.  German. 

W.  G.  W'agenhals.  formerly  connected  with  the 
Millcreek  Valley  Traction  Company  at  Cincinnati, 
has  invented  a  protected  third-rail  system.  He  now 
iias  negotiations  under  way  for  the  equipment  of  a 
few  miles  of  the  New  York  Central  road  for  oper- 
ating suburban  cars.  Negotiations  have  also  been 
opened  with  the  Cincinnati,  Hamilton  and  Dayton 
with  the  same  end  in  view.  The  rail  is  protected 
by  a  hood  and  may  be  used  as  a  feed  wire.  It  will 
earn-  500  volts. 

The  report  of  President  Kenan  of  the  Cincinnati 
Gas  and  Electric  Company  for  the  fiscal  year  to  the 
present  time  shows  that  there  will  be  a  good  profit 
on  the  business.    A  deficit  existed  last  year.  C. 


Company  was  held  this  week,  but  only  routine  work 
was  attended  to.  W.  A.  Sheehan,  representing  the 
Brady  syndicate  of  New  York,  was  present. 

Judge  Franklyn  Stone  of  Philadelphia  and  W.  H. 
McCorkle  of  Lexington,  Ky.,  are  planning  to  estab- 
lish a  new  lighting  plant  in  Lexington.  The  new 
Citv  Council  will  be  asked  for  a  franchise. 

O.  M.  C. 


The  S.  B.  Alexander  Electrical  Company  of  Char- 
lotte, N.  C,  is  completing  a  $10,000  electric-light 
plant  for  the  town  of  Wadesboro,  N.  C. 

Two  hundred  men  are  now  at  work  on  the  big  dam 
at  B'uckhorn  Falls,  near  Fayetteville.  N.  C,  where 
an  extensive  waterpower  is  being  developed.  The 
dam,  when  finished,  will  be  1,200  feet  in  length,     L. 


Michigan. 

Detroit,  December  18. — John  Leslie  of  Kentucky 
has  purchased  the  plant  of  the  Lapeer  Electric  Light 
Company  and  will  take  possession  January  ist.  He 
intends   to   enlarge   it. 

The  Village  Board  of  Lyons  has  granted  a  fran- 
chise to  the  Ionia  and  Owosso  Electric  Railway 
Company  to  build  a  line  through  the  village.  Work 
must  be  started  within  18  months. 

The  proposition  of  George  A.  Rockwell  &  Co., 
Oshkosh  and  Milwaukee  capitalists,  to  buy  the  mu- 
nicipal electric-light  plant  has  been  turned  down  by 
the  Common  Council.  Instead  the  aldermen  voted 
to  expend  $15,000  in  improving  the  plant.  Rockwell 
&  Co.  recently  purchased  the  plants  of  the  Negaunee 
and  Ishpeniing  Street  Railway  and  Electric  Light 
Company  and  the  Negaunee  Gas   Company. 

It  is  expected  the  grading  on  the  Detroit,  Flint 
and  Saginaw  raihvay  between  Sae-inaw  and  Flint  will 
be  practically  finished  Saturday  night.  It  is  thought 
that  cars  will  be  running  to  Frankenmuth  some  time 
in  January,  the  distance  being   14  miles. 

It  is  said  that  another  electric  line  between  Detroit 
and  Toledo  is  being  contemplated  by  a  coterie  of 
Detroit  capitalists.  It  would  be  built  along  the  river 
and  lake  shore  from  Trenton  to  Toledo  and  would 
open  up  a  new  country,  and  might  mean  the  estab- 
lishing of  a  number  of  new  summer  resorts.  This 
is  the  third  electric  line  projected  between  Detroit 
and  Toledo.  The  first,  the  Toledo  Shore  Line,  was 
sold  to  the  Grand  Trunk,  and  is  now  operated  as 
,T  steam  road,  while  the  second,  the  Black- 
Mulkey  line,  is  nearly  completed.  Cars  are  now 
operated  as  far  as  Rockwood  on  the  Black-Mulkey 
line,  and  will  run  through  to  Siblev's  in  about  two 
weeks.  ■  C.  G.  W. 


Kentucky, 


Louisville,  December  19. — An  extensive  interurban 
scheme  was  detailed  in  one  of  the  local  papers  of 
Louisville  this  week,  with  Senator  Hanna  and  Gov- 
ernor-elect Myron  T.  Herrick  as  backers.  The  story 
is  to  the  effect  that  these  two  gentlemen  will  furnish 
the  money  to  the  Kentucky  Traction  Company  not 
only  to  build  local  lines  but  a  stretch  of  road  con- 
necting the  Ohio  and  Indiana  lines  with  Nashville 
and  finally  New  Orleans.  Interest  has  been  revived 
in  this  company  because  the  Kentucky  Appellate 
Court  a  few  days  ago  handed  down  a  decision  allow- 
ing an  entrance  into  Louisville.  It  now  has  the  right 
to  ask  for  a  right-of-way  over  any  of  the  streets 
of  the  cit}-  whether  car  lines  are  already  in  operation 
on  them  or  not.  The  road  will  be  built  to  West 
Point  first  and  later  to  Bowling  Green, 

Proceedings  have  been  brought  at  Lexington  for 
a  receiver  for  the  Bluegrass  Consolidated  Traction 
Company,  of  which  Senator  George  B.  Davis  cf  De- 
troit is  the  promoter.  The  company  has  secured 
valuable  franchises  in  the  bluegrass  section  of  Ken- 
tucky, and  it  seems  that  these  rights  are  sought  by 
other  companies  that  desire  to  construct  roads. 

The  upper  board  of  the  Louisville  City  Council 
has  passed  an  ordinance  providing  for  the  sale  of  a 
.street-railwaj-  franchise  from  Johnson  and  Main 
Streets  through  New  Main  Street  and  Mellwood 
Avenue  to  the  citv  limits.  It  is  orovidcd  that  the 
purchaser  of  the  franchise  may  allow  another  road 
to  come  into  the  citv  over  the  line.  The  Louisville 
Railway  Company  filed  the  petition  for  the  passage 
of  the  ordinance,  and  it  is  thought  that  the  line  is 
to  he  built  in  order  to  give  the  Ohio  Valley  Traction 
Company  an  entrance  to  the  city  from  that  direction. 

The  quarterly  meeting  of  the  Louisville  Lighting 


Southeastern  Developments. 

Charlotte,  N.  C,  December  19. — A  new  electric- 
light  plant  is  being  put  in  at  Barnesville,  Ga.  A.  0. 
Bennett  is  superintendent  of  public  works. 

The  city  of  Newport  News,  Va.,  is  considering 
the  matter  of  bonding  the  city  for  erecting  a  $200,- 
000  electric-light  plant. 

The  Atlantic  Coast  Line  shops  at  Wilmington, 
N.  C,  are  being  wired  for  the  placing  of  1,200  elec-' 
trie  lights,  the  current  to  be  secured  from  a  local 
company. 

The  Board  of  Supervisors  has  declared  forfeited 
a  certified  check  given  by  W.  S.  P.  Shields  of  Phila- 
delphia, Pa.,  as  a  forfeit  for  a  franchise  for  an 
electric-light  plant  in   Phcebus,  Va. 

The  stockholders  of  the  Chesapeake  Transit  Com- 
pany in  a  meeting  at  Norfolk,  Va.,  increased  the 
capital  stock  from  $623,000  to  $1,000,000.  It  is  pro- 
posed to  make  extensive  improvements  by  next  sum- 
mer, including  the  double-tracking  of  the  entire  line 
of   24  miles. 

Dr.  H.  J.  Reynolds  of  Columbus,  Ohio,  is  pro- 
moting an  electric  line  to  Huntsville,  Ala.,  from 
Nashville,  Tenn.  He  claims  that  the  road  will  be 
in  operation  within  a  year  and  that  he  has  already 
secured  the  right-of-way  for  40  miles  of  the  tracks. 

It  is  said  that  capitalists  are  investigating  the  route 
of  the  proposed  electric  line  from  Louisville,  Ky.,  to 
Mt.  Washington,  the  capital  stock  of  which  will  be 
largely  from  Ohio. 

The  City  Council  of  St.  Louis,  Mo.,  will  be  asked 
for  a  franchise  by  a  company  which  proposes  to  build 
an  electric  line  from  East  St,  Louis  to  Mt.  Vernon, 
to  connect  with  tlie  East  St.  Louis  and  Suburban 
Electric  Line  at  Belleville. 

The  Standard  Electric  Company  of  Norfolk,  Va., 
has  secured  the  contract  for  an  electric-light  plant 
in  the  city  of  Scotland  Neck,  N.  C.  Bonds  for  $10,- 
coo  have  been  issued  to  pay  for  the  plant. 

A  movement  is  on  foot  for  the  building  of  an 
electric  line  from  Richmond,  Va.,  to  Urbana,  a  dis- 
tance of  50  miles.  The  route  for  the  proposed  line 
is  now  being  surveyed  by  engineers.  John  C.  Rob- 
inson is  interesting  capitalists  in  the  enterprise. 

A  controlling  interest  in  the  Columbia  Electric 
Street  Railway,  Light  and  Power  Company  has  been 
secured  by  Edwin  W.  Robertson  and  associates.  The 
deal  includes  the  electric-lighting  plant  of  the  city. 
The  capital  stock  of  the  company  is  $350,000,  and  is 
owned  by  local  interests.  The  Columbia  Trust  Com- 
pany, in  which  Mr.  Robertson  is  interested,  holds  a 
controlling  interest  in  the.  company. 

The  Johnson  City  (Tenn.)  Traction  Company  has 
completed  2-^2  miles  of  track  to  date  and  other  ex- 
tensions are  being  made. 

G.  A.  Moody,  an  attorney  of  Jefferson  City,  Tenn,, 
has  secured  a  second  franchise  for  a  lighting  plant  in 
that  city,  and  it  is  expected  that  work  will  begin  at 
once.     Another  plant  is  now  in  operation, 

A  bill  has  been  introduced  in  Congress,  which,  if 
passed,  will  mean  the  expenditure  of  over  $2,000,000 
for  an  electric  plant  on  the  Tennessee  River,  near 
Chattanooga,  Tenn,,  which  it  is  said  will  be  the  larg- 
est in  the  world.  This  is  part  of  the  government's 
plans  to  develop  the  river,  and  if  private  capital  does 
not  do  the  work  it  will  likely  be  done  by  the  War  De- 
partment, 

The  Robinson-Humphrey  Company  of  Atlanta  has 
Ijought  $30,000  worth  of  the  bonds  of  the  town  of 
Burlington,  N,  C,  the  proceeds  of  which  will  be 
used  for  an  electric-lighting  plant. 

The  Shelby  Traction  Company  of  Memphis,  Tenii., 
has  received  a  proposition  to  build  a  32-mile  electric 
line  from  Brownsville  to  Dyersburg,  Tenn.  The 
plan  is  being  investigated. 

Mrs.  Frederick  R.  Scott  of  Richmond,  Va.,  has 
donated  $io,coo  to  the  University  of  Virginia  for  an 
electrical-engineering  laboratory. 

Engineers  have  begun  work  to  locate  the  line  of 
the  proposed  Gallatin,  Nashville  and  Columbia  elec- 
tric line,  representing  a  combination  of  interests  with 
$3,000,000  capital  stock. 

The  Columbus  (Ga.)  Power  Company  has  ordered 
machinery  for  developing  additional  waterpower, 
which  will  bring  the  total  up  to  9,000  horsepower, 

Harth  &  Garran,  Columbia,  S,  C„  has  secured  the 
contract  for  completing  a  trollev  line  from  Union, 
S,  C,  to  the  Buft'alo  cotton  mills,  three  miles  dis- 
tant. An  old  railroad  will  be  utilized  and  over- 
hauled. 

Charlestown.  Kv.,  has  granted  a  li.ghting  franchise 
In  Clarence  R,  Ha'y  and  work  will  be  started  at  once. 
The  town  will  take  20  arc  lights  at  $48  a  year  on  a 
midnight-moonlight  scale. 

The  following  appropriations  have  been  asked  of 
the  secretary  of  the  treasury  for  North  and  South 
Carolina  and  Virginia  for  the  fiscal  vear  approach- 
ing: Electric  crane  in  shop  at  Norfolk  Navv  Yard, 
$15,000;  for  Norfolk  harbor-light  stations.  $44,000: 
light  and  fog-signal  station  at  Ragged  Point,  Va„ 
$.30,000. 

Two  large  generators  of  500  horsepower  are  being 
installed  at  the  Richmond  (Va.)  cedar  works  for 
furnishing  the  plant  with  electricity. 


Northwestern  Notations. 

Minneapolis,  December  19. — H.  Kelly  &  Co.'s  bid 
of  $3,373  was  the  lowest  bid  received  for  fixtures 
for  the  new  lig:hting  plant  at  Fort   Snelling. 

The  Wisconsin  Construction  Company  was  voted 
a   franchise  for  an  electric  line  at  Seymour,  Wis, 

J,  J,  Flather,  the  expert  employed  by  the  cotmcil 
of  Yankton,  S,  D,,  to  report  on  the  different  public 
utilities  in  the  city,  has  recommended  that  the  city 
purchase  the  electric-light  plant  at  the  price  asked 
by  the  company,  $i6,ooo. 

The  contract  for  the  erection  of  an  electric-light 
plant  at  Waverly,  Minn.,  was  let  for  $3,200. 
.  The  Fond  du  Lac  (Wis.)  and  Northwestern  Rail- 
way Company  has  applied  to  the  Fond  du  Lac  coun- 
cil for  a  franchise.  A  large  part  of  the  right-of- 
way  to  Manitowoc  has  already  been  secured. 

Both  the  Watertown  (Wis.)  and  Ocononiowoc 
Light,  Heat  and  Power  Company  and  the  Rock  River 
Traction  Company  have  applied  for  a  street-car  fran- 
chise at  Watertown. 

A  franchise  has  been  granted  at  Eagle  Grove, 
Iowa,  to  the  Citizens'  Light,  Heat  and  Power  Com- 
pany. The  company  is  incorporated  with  a  capital 
of  $40,000.  R.  M.  Smallpage  is  president  and  J.  A. 
Innes  secretary-treasurer.  R. 

Among  the  Rockies. 

Butte,  Mont,,  December  18, — ^At  the  meeting  of 
the  Philipsburg  (Mont)  City  Council  held  this  week 
a  three-year  contract  was  let  to  the  Philipsburg 
Granite  Electric  Light  Company  to  light  the  city. 

The  People's  Electric  Light  Company  of  Bozeman 
has  finished  the  installation  of  two  new  7S-horse- 
power  boilers  and  is  now  putting  in  dynamos.  The 
company  is  now  prepared  to  do  private  wiring  and 
lighting,  having  up  to  now  only  been  lighting  the 
streets  of  the  city. 

The  City  Council  of  Red  Lodge,  Mont,  at  its 
next  regular  meeting,  will  consider  an  ordinance 
for  submitting  a  proposition  to  the  voters  to  bond  the 
city  for  money  to  install  and  operate  an  electric-hght 
plant. 

The  construction  of  an  electric  railroad  from  Boise 
to  Caldwell,  Idaho,  is  a  project  which  is  being  en- 
ergetically pushed  by  W.  E.  Pierce  of  Boise.  Mr. 
Pierce  has  interested  Spokane  capitalists  in  the 
scheme,  and  upon  his  return  from  the  North  laid 
the  matter  before  the  members  of  the  Chamber  of 
Commerce.  The  result  was  the  appointment  of  a 
committee  to  investigate  the  matter  in  detail.  From 
the  report  submitted,  it  appears  quite  probable  that 
a  strong  impression  was  made  upon  the  Spokane 
parties  and  that  the  matter  will  not  be  allowed  to 
drop  mitil  the  plans  of  the  promoters  are  consum- 
mated. It  is  the  intention  of  the  promoters  to  es- 
tablish a  power  plant  at  some  point  on  the  Boise 
River,  The  question  of  securing  a  right-of-way  is 
also  being  in^'estigated  by  the  Chamber  of  Commerce 
committee.  From  Caldwell,  it  is  designed  to  run  the 
road  a  distance  of  eight  miles  to  Pearl,  which  would 
give  Boise  railway  connection  with  Emmett.  Pearl, 
Caldwell,  Payette  and  intermediate  points.  The  esti- 
mated cost  of  the  prospective  road,  exclusive  of  the 
power  plant,   is  $350,000. 

A  number  of  Livingston  and  Fridley  (Mont) 
business  men  interested  in  the  mines  of  the  Emigrant 
district  have  decided  to  organize  a  company  for  the 
purpose  of  furnishing  light  and  power  for  the  op- 
eration of  the  properties  and  to  light  the  town  of 
Fridley,  about  20  miles  from  Livingston.  The  com- 
pany will  be  capitalized  at  $50,000,  inore  than  half 
of  which  has  been  subscribed.  The  installation  of 
the  plant  will    be  commenced  next   month. 

As  a  result  of  a  protest  made  to  the  Commercial 
Club  of  Salt  Lake  by  citizens  who  said  that  the 
service  of  the  Utah  Light  and  Power  Company  was 
extremely  unsatisfactory  a  committee  made  a  thor- 
ough investigation  and  learned  that  $170,000  had 
been  expended  during  the  present  year  in  improving 
the  system  in  Salt  Lake  out  of  a  total  expenditure 
for  the  year  of  $520,000,  The  poor  service  is  at- 
tributed to  the  lack  of  modern  equipment  for  the 
proper  regulation  of  the  current.  The  company  has 
informed  the  committee  that  during  the  present  year 
a  still  greater  aniount  will  be  expended  in  making 
the  service  satisfactory. 

Cyrus  Pierce.  Howard  Butcher,  Jr.,  and  J.  W. 
Anderson  of  Philadelphia.  Pa,,  have  purchased  the 
system  of  the  Boise  (Idaho)  Rapid  Transit  Com- 
pany for  a  consideration  of  nearly  $100,000  and  have 
announced  their  intention  of  immediately  inaugu- 
rating extensive  improvements  in  the  system.  Ac- 
cording to  their  plans  the  towns  of  Pearl  and  Star 
will  be  connected  with  the  Boise  road  in  the  near 
future. 

The  City  Council  of  Deer  Lodge,  Mont,  is  de- 
liberating on  the  Droiect  of  bonding  the  city  for  the 
purpose  of  establishing  an  electric-light  and  power 
plant.  The  proposiiion  will  be  voted  on  at  a  special 
election  to  be  held  in  the  near  future.  H, 


On  the  Pacific  Slope. 

San   Francisco.  Cal.,  December   iS. — Mr,  Wayman 
of  the   sales   department   of   the   California   Electric 
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Works,  Pacific  Coast  representative  of  the  Western 
Electric  Company,  has  gone  on  a  business  trip  to 
Seattle,  where  a  branch  office  is  to  be  established. 
This  office  will  be  ready  for  business  on  January  ist 
and  will  undoubtedly  do  a  large  business,  as  elec- 
trical development  in  the  Northwest  is  in  a  vei-y 
healthy  state.  The  other  branch  office  in  Los  Angeles 
is  doing  a  large  business,  especially  in  the  sale  of 
railway  supplies. 

M.  W.  McQuigg  of  Los  Angeles,  superintendent 
of  the  Los  Angeles  Electric  Railwav.  was  in  San 
Francisco  recently.  IVIr.  McQuigg  states  that  much 
work  is  being  done  in  the  line  of  electric  railways 
in  Southern  California  at  present  and  that  enough 
work  has  been  planned  to  continue  construction  work 
for   several    years. 

Tom  Scott,  a  prominent  dealer  in  electrical  goods 
in  Sacramento,  Cal.,  while  in  San  Francisco,  pur- 
chased a  stock  of  goods  for  the  winter  trade. 

The  National  Electric  Company,  at  the  corner  of 
Post  and  Powell  Streets,  San  Francisco,  is  unusually 
busy  at  the  present  time.  Numerous  orders  are  com- 
ing in  for  miniature  incandescent  lamps  mounted  on 
cables,    for   Christmas-tree   and   house   decoration. 

John  Martin  &  Co.,,  who  for  a  number  of  years 
have  been  agents  for  the  Stanley  Electric  Manufac- 
turing Company,  have  disposed  of  the  greater  part 
of  their  interest  in  the  Stanley  agency  and  will  re- 
move their  offices  from  the  ground  floor  of  the  new 
Crossley  Building  to  an  upper  story.  The  local 
business  of  the  Stanley  company  will  be  conducted 
by  F.  V.  T.  Lee,  a  prominent  member  of  the  Mar- 
tin company,  who  will  occupy  the  offices  to  be  va- 
cated by  that  firm.  Martin  &  Co.  are  the  Pacific 
Coast  agents  for  the  Northern  Electrical  Manufac- 
turing Company,  the  Lombard  Governor  Company 
and  other  large  concerns.  It  will  be  some  time 
before  the  change  can  be  inade,  as  Mr.  Lee  is  in 
the  West    Indies. 

J.  J.  Dailey  of  Eureka  has  been  in  San  Francisco 
in  regard  to  establishing  a  power  plant  on  New  River 
in  Trinity  County,  next  spring.  He  states  that  the 
company  which  he  represents  has  kept  a  force  of  men 
employed  for  the  last  two  years  on  the  system  of 
ditches  and  has  thus  held  its  rights  to  the  stream. 
All  the  surveys  have  been  made  and  a  fall  of  1,100 
feet  has  been  secured. 

George  Henderson'  superintendent  of  the  Hum- 
boldt Transit  Company,  is  in  San  Francisco  pur- 
chasing machinery  for  a  hydro-electric  power  plant 
on  the  Klamath  River.  This  plant  will  generate 
3,000  horsepower,  and  a  road  seven  miles  long  will 
have  to  be  built  to  get  the  machinery  on  the  spot. 
An  auxiliary  plant  is  to  be  erected  in  East  Eureka 
to  develop  about  1,500  horsepower,  and  work  on 
this  will  be  commenced  at  once.  The  work  is  being 
carried  on  by  the  Humboldt  Bay  Lighting  and  Power 
Company. 

George  A.  Newhall,  president  of  the  Presidio  and 
Ferries  Railroad  Company,  states  that  as  soon  as  the 
necessary  franchises  can  be  secured  the  company  will 
proceed  to  extend  and  reconstruct  its  lines,  replac- 
ing the  old  cable  and  horse-car  lines  with  a  modern 
electric-railway  system.  In  order  to  carry  out  this 
work  it  will  probably  be  necessary  to  issue  five  per 
cent,  bonds  to  the  amount  of  $i,coo,ooo. 

The  Diamond  Match  Company,  through  its  Pa- 
cific Coast  representative,  F.  M.  Clough,  has  applied 
for  a  franchise  to  construct  an  electric  street  railway 
in  Chico,  near  the  great  match  factory  which  is  now 
being  constructed  there. 

The  Oakland  Transit  Company  has  been  given  a 
franchisie  to  construct  an  electric  line  from  Pleasant 
Valley  into  Piedmont,  Cal. 

John  Hays  Hammond,  mining  engineer,  and  one 
of  the  principal  stockholders  in  the  IVlount  Whitney 
Power  Company,  has  just  returned  from  Visalia, 
where  he  has  been  inspecting  the  route  of  the  electric 
line  to  be  built  to  Lemon  Cove. 

Colonel  Robert  De  Large,  construction  engineer 
of  the  Tonto  Basin  water-storage  dam.  states  that 
an  electric  power  plant  is  to  be  installed  on  the  Aqua 
Fria,  to  furnish  power  for  pumping  and  for  the  mines 
in  the  vicinity. 

The  Seattle  Electric  Company  has  been  granted 
a  franchise  by  the  Seattle  City  Council  to  construct 
a  street  railway  in  Seattle. 

The  Portland  Cement  Company  at  Suisun,  Cal., 
is  to  build  an  electric  railway  from  its  works  to  the 
town,  having  its  terminus  on  the  water  front. 

E.  p.  Crawford  has  been  granted  a  franchise  by 
the  City  Council  of  San  Jose  for  an  electric  railroad 
Ijctwcen  San  Jose  and  Alviso.  A. 


PERSONAL. 


The  death  is  announced  of  Lieutenant-Colonel  F. 
Pescetto,  local  honorary  secretary  and  treasurer  in 
Italy  of  the  (British)  Institution  of  Electrical  Engi- 
neers. 

George  M.  Painter,  who  was  connected  with  the 
New  York  and  New  Jersey  Telephone  Company  un- 
til recently,  has  associated  himself  with  the  Ameri- 
can Stone  Conduit  Company  of  Chicago  in  the  ca- 
pacity of  sales  engineer.  Mr.  Painter  is  an  engineer 
of  experience  and  wide  acquaintance,  and  should 
prove  a  valuable"  acquisition  to  the  company  with 
which  he   is   now   engaged. 

Mr.  LaRue  Vredenburgh,  who  will  present  at  the 
next  convention  of  the  National  Electric  Light  Asso- 
ciation to  be  held  In  Boston  a  report  on  advertising 
methods  for  central  stations,  has  sent  out  a  circular 
to  members  of  the  as.sociation  asking  them  to  give 
expressions  of  opinion  as  to  the  niethods  they  have 


found  most  effective  along  this  line ;  what  their 
experience  has  been  as  to  traceable  results  from  such 
advertising  as  they  have  done,  and  requesting  them 
to  forward  him  for  use  in  his  report  samples  of  ad- 
vertising matter  that  in  their  opinion  have  been  the 
best  business  bringers.  Mr.  Vredenburgh  will  also 
make  a  similar  request  of  a  large  number  of  foreign 
central-station  companies. 


ELECTRIC  LIGHTING. 

It  Is  reported  that  an  electric-light  plant  is  to  be 
established  at  Percy,  111. 

There  is  talk  in  San  Pedro,  Cal,  of  a  local  com- 
pany installing  a  $50,000  electric-light  plant. 

The  Board  of  Trade  of  Glendora,  Cal.,  has  ap- 
proved a  plan  for  lighting  the  city  with  electric 
lights. 

The  cities  of  Jonesboro  and  Lumpkin,  Ga.,  are 
about  to  erect  electric-lighting  plants  for  lighting  the 
streets. 

The  Henderson  (N.  C.)  Light  and  Power  Com- 
pany has  been  incorporated  by  R.  M.  Gates.  M.  D. 
Peden  and  C.  H.  Dates.    The  capital  is  $50,000. 

The  city  of  Baraboo,  Wis.,  has  granted  a  24-year 
franchise  for  lighting  the  streets  and  public  buildings 
with  electricity  to   the   Baraboo  Lighting   Company. 

The  White  Star  Milling  Company  of  Elma, 
Wash.,  is  considering  the  installation  of  an  electric 
plant  capable  of  supplying  2,000  i6-candlepower 
lamps. 

Fire  recently  damaged  the  electric-light  plant  at 
Livingston,  Mont.,  to  the  extent  of  $15,000.  The 
plant  will  be  rebuilt  at  once.  C.  S.  Hefferlin  Is 
manager. 

W.  R.  Stewart  of  Newark,  Ark.,  has  been  awarded 
the  contract  for  building  a  power  house  for  the 
Walnut  Ridge  Light,  Power  and  Transit  Company 
of  Walnut  Ridge,  Ark. 

The  City  Council  of  Hancock,  Mich.,  has  entered 
into  a  three-year  contract  with  the  Houghton  County 
Electric  Light  Company  to  furnish  street  lights  at 
the   rate   of   $86   a   lamp   per   year. 

A  company  composed  of  Pittsburg  capitalists  has 
been  chartered  for  the  purpose  of  establishing  an 
electric-light  plant  at  Talladega,  Ala.  Power  will 
be  developed  by  one  of  the  tributaries  of  the  Ala- 
bama River. 

J.  C.  Little  and  A.  H.  Patton  of  Jackson,  Ky., 
and  W.  W.  Taylor  of  Welch,  W.  Va.,  are  the  in- 
corporators of  the  Jackson  Development  Company, 
which  is  capitalized  at  $25,000,  and  propose  to  install 
electric  lights  and  a  system  of  waterworks  at  Jack- 
son,   Ky. 

A  new  electric-sign  ordinance  has  been  passed  in 
Chicago,  placing  in  the  hands  of  the  city  electrician 
the  issuing  of  all  permits  for  these  signs.  The  per- 
mits cannot  be  issued  without  the  consent  of  the 
aldermen  of  the  wards  in  which  the  signs  are  to  be 
erected. 

It  has  been  officially  announced  that  the  Truckee 
(Cal.)  Electric  Light  Company  will  be  in  a  position 
in  a  few  days  to  furnish  a  continuous  day  and  night 
electric-light  and  power  service.  The  work  of  in- 
stalling tlie  new  generator  and  power  house  has 
been  in  progress  some  time  and  is  now  about  com- 
pleted. 

The  United  Electric  Light  and  Power  Company 
and  the  Mt.  Washington  Electric  Light  Company, 
both  of  Baltimore.  Md..  are  to  be  reorganized  by 
A.  N.  Brady  of  New  York  city,  who  has  acquired 
considerable  stock  in  both  companies.  He  will  pro- 
ceed at  once  to  develop  the  plans  for  generating  elec- 
tric current  on  the  Susquehanna  River  by  the  con- 
struction of  three  plants,  each  of  40,000  horsepower. 


ELECTRIC  RAILWAYS. 

The  Ottawa  (111.)  Times  states  that  the  DeKalb- 
Sycamore  Electric  Company  is  preparing  to  furnish 
electric  power  to  farmers  residing  within  a  half  mile 
on  either  side  of  its  interurban  line. 

The  steel  rails  for  the  completion  of  the  electric 
railway  from  Oklahoma  City  to  the  Oklahoma  State 
Military  School  have  arrived  and  the  line  will  be 
finished  so  that  cars  can  be  run  by  January  ist. 

The  Arnold  Electric  Power  Station  Company,  en- 
gineer and  contractor.  Chicago,  has  been  retained  by 
the  Freeport-Dlxon  Electric  Railway  Company  to 
prepare    preliminary    plans    for     the     proposed    line. 

In  an  opinion  given  to  States  Attorney  F.  L.  Smith 
of  Morgan  County,  111.,  Attorney-general  Hamlin 
interprets  the  vestlbuled-ear  law  passed  by  the  Illi- 
nois Legislature  to  mean  that  all  the  street  cars  must 
be  fully  vestlbuled.  and  that  the  motorman  must  be 
completely  enclosed. 

The  Southwest  Missouri  Electric  Railway  Com- 
pany has  purchased  the  Mineral  Cities'  electric  line, 
which  is  partially  constructed  between  Joolin.  Mo., 
and  Pittsburg,  Kan.  This  will  give  the  Southwest 
Missouri  a  through  line  from  Carthage  to  Pittsburg, 
a  distance  of  45  miles. 

The  British  Columbia  Electric  Street  Railway 
Company  will  expend  $15,000  in  the  improvement  of 
Its  tracks  in  th§  vicinity  of  the  Westminster  Avenue 


bridge  in  Vancouver,  B.  C.  Double  tracks  will  be 
laid  across  the  bridge  to  avoid  recurrence  of  the 
recent  accidents,  which  have  been  due  to  the  con- 
gestion and  Inconvenience  of  a  single  track. 

It  is  reported  that  J.  W.  Jones  is  about  to  form 
a  company  whose  purpose  it  will  be  to  construct  an 
electric  interurban  road  to  connect  Peoria,  Lincoln, 
Bloomlngton  and  Springfield,  111.  Preliminary  plans, 
it  is  said,  have  already  been  made  and  capitalists 
from  the  four  towns  are  said  to  be  enthusiastic  over 
the  proposition.  The  power  house  is  to  be  located 
at  Lincoln. 

The  track  of  the  electric  interurban  road  from 
San  Jose  to  Los  Gatos,  Cal.,  by  way  of  Saratoga 
has  been  completed.  The  construction  of  the  ex- 
tension from  Saratoga  to  Congress  Springs  will  be 
commenced  immediately.  In  order  to  accommodate 
the  people  of  Campbell,  the  company  has  applied  for 
another  franchise  for  the  short  line  between  Campbell 
and  Los  Gatos. 

The  recent  attempt  of  the  Union  Elevated  Railroad 
Company  to  secure  injunctions  to  restrain  the  city 
of  Chicago  from  interfering  with  the  enlargment  of 
the  loop  platforms  has  resulted  In  the  filing  of  a 
cross-bill  by  Corporation  Counsel  Tolman  which  de- 
clares that  the  elevated  roads  have  no  rights  in  the 
streets  occupied  by  the  loop  and  that  the  franchise 
ordinances  are  illegal.  It  is  even  asserted  by  some 
that  the  legal  proceedings  will  result  In  the  removal 
of  the  structure.  Property  owners  along  the  route 
have  applied  for  injunction  prohibiting  the  granting 
of  any  further  rights  or  privileges   to  the  company. 


POWER  TRANSMISSION. 

R.  S.  Pearson,  vice-president  and  general  manager 
of  the  Mexican  Light  and  Power  Company,  expects 
soon  to  let  contracts  for  the  equipment,  materials, 
etc.,  to  be  used  in  the  construction  of  the  Nexaca 
power  plant,  which  is  to  develop  45,000  horsepower 
initially.  The  power  is  to  be  transmitted  to  the  City 
of    Mexico   and   the    mining   districts. 

Early  in  the  spring  the  Kalamazoo  Valley  (Mich.) 
Electric  Company  will  begin  the  construction  of 
two  more  dams  across  the  Kalamazoo  River,  one  at 
Ceresco  and  one  near  Plainw'ell.  They  will  have  a 
combined  horsepower  of  about  6,000,  and  will  cost 
in  the  neighborhood  of  $500,000.  The  company  al- 
ready has  dams  at  Otsego,  Allegan  and  Plainwell. 

The  Minnesota  Power  and  Trolley  Company  of 
Minneapolis,  capitalized  at  $500,000,  has  been  incor- 
porated by  Charles  O.  Straub,  Joseph  L.  Kichli  and 
Mathias  Sehulenburg  of  Minneapolis,  and  Charles 
Swanson  of  Fridley.  Its  purpose,  as  stated  by  the 
articles  of  incorporation,  is  "to  develop  and  improve 
the  waterpower  of  the  Mississippi  and  other  water- 
courses in  the  state  and  to  convert  the  same  into 
electrical  energy  ;  also  to  construct  and  operate  elec- 
tric railways." 

Within  the  last  few  months  a  plan  for  transmitting 
electric  current  from  Niagara  Falls  to  Batavia,  N.  Y., 
haS  developed.  The  plan  has  been  talked  of  before 
but  was  dropped  on  account  of  Insufficient  market. 
The  advent  of  street  railways,  however,  has  made  the 
plan  a  feasible  one.  George  L  Colgate  has  the  proj- 
ect in  charge  and  will  develop  a  plan  which  prom- 
ises electric  power  to  the  factories  of  Batavia  at 
about  half  the  present  rate.  Power  for  the  water- 
works and  electric-light  plant  will  also  be  obtained 
from  this    source. 


PUBLICATIONS. 


A  large  wall  calendar,  printed  in  two  colors,  is  dis- 
tributed by  the  Sterling  Electrical  Manufacturing 
Company  of  Warren,  Ohio.  Attention  is  directed  to 
the  "Sterling  Special"  incandescent  lamp  made  by 
the  company. 

The  first  number  ot  the  European  edition  of  the 
Street  Railway  Review  of  Chicago  will  be  published 
on  January  isth  in  London.  The  new  periodical 
will  contain  all  that  is  of  an  international  nature 
relating  to  street  railways  from  the  American  text, 
supplemented  by  matter  edited  in  London,  and  cover- 
ing street-railway  practice  in  the  United  Kingdom 
and   Europe. 

Electric  drive  is  applied  to  a  large  e.Ktent  to  rotary 
planers  manufactured  by  the  Newton  Machine  Tool 
Works,  Philadelp.hia,  which  are  described  in  cata- 
lo.gue  No.  37  Issued  by  that  company.  The  motors 
drive  the  cutting  apparatus  hj'  means  of  gearing,  some 
being  mounted  directly  on  the  revolving  head.  Sizes 
imder  48  inches  are  spindle  driven.  Those  over  48 
inches  are  driven  by  means  of  an  internal  gear. 

Secretary  E.  H.  Hellstedt  of  the  Chicago  Mica 
Company.  Valparaiso,  Ind.,  has  just  issued  to  the 
friends  of  his  company  a  dainty  and  pretty  calendar 
for  1904.  The  calendar  shows  a  beautiful  female 
figure  reclining  on  a  pillow  of  roses.  The  picture  is 
artistic  In  its  repose  and  is  framed  in  excellent  taste. 
An  unobtrusive  advertisement  of  the  company's  well- 
known  specialty.  "Micabond"  occupies  the  lower  left- 
hand  corner.  Altogether  the  calendar  is  worth  a 
prominent  place  on  any  business  man's  desk. 

Bulletin  No.  i  of  the  Rotary  Engine  Company, 
Phnadelphia,  Pa.,  has  been  issued  and  introduces 
to  the  trade  the  Warren  rotary  engine.  This  engine 
WPS  described  in  the  Weslern  Electrician  of  July 
25th.     It  is  constructed  on  the  principle  of  two  per" 
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fectly  smooth  parts  with  rolling  contact.  The  com- 
pany is  turning  out  rotary  generating  units  using 
these  engines.  At  present  the  units  range  in  capacity 
from  I2^i  to  130  kilowatts. 

The  F.  Bissell  Company  of  Toledo,  Oliio,  is  send- 
ing out  several  new  bulletins,  No.  20A,  21,  24,  and 
35,  descriptive,  respectively,  of  knife  switches  for 
switchboard  construction.  Bryan-Marsh  incandescent 
lamps,  electroliers  and  chandeliers  and  of  telephone 
booths.  The  bulletins  contain  lists  and  illustrations 
of  the  apparatus  sold  by  the  company — the  knife 
switches  arc  of  the  G.  I.  type  of  pure  drawn  copper, 
adapted  especially  for  high-class  switchboard  work. 

\\'estinghouse  No.  $6  railway  motors  are  consid- 
ered in  circular  No,  103J  issued  by  that  company, 
a  revised  edition  superseding  the  edition  of  Septem- 
ber, 1902.  These  motors  are  complete,  with  gear 
case.  A  number  of  curves  are  contained  in  the  cir- 
cular for  different  gear  ratios.  The  motors  are  illus- 
trated and  described  in  detail,  and  dimension  draw- 
ings are  also  given  of  this  type  of  machine.  Double- 
moior  equipment  is  recommended  for  city  service, 
while  four-motor  equipments  are  best  for  suburban 
and  interurban  service. 

Eleven  grades  of  insulating  cloths  and  papers  are 
shown  in  a  little  booklet  sent  out  by  the  Mica  In- 
sulator Company  of  Chicago  and  New  York.  Inter- 
leaved with  the  printed  pages  of  the  booklet  are 
samples  of  the  insulating  materials,  which  are  able  to 
withstand  a  puncture  test  of  from  5.000  to  15,980 
volts,  varying  with  the  quality  and  the  amount  of 
linseed  oil  used  in  the  preparation.  The  body  of  the 
insulating  sheets  consists  of  either  paper  or  cloth 
especially  prepared  with  linseed  oil,  making  a  tough 
material  resembling  tracing  cloth,  but  possessing  high 
insulating  qualities. 

The  Electric  Club,  the  members  of  which  consist 
principally  of  apprentices  and  engineers  of  the  West- 
inghouse  Electric  and  Manufacturing  Company,  is 
about  to  publish  a  periodical  to  be  known  as  The 
Electric  Club  Journal.  Advance  proofs  of  a  printed 
announcement,  to  be  sent  later  to  a  list  of  engineering 
students  and  electrical  men,  have  been  received.  The 
announcement  will  contain  an  outline  of  the  scope  of 
the  new  journal  and  the  plans  which  have  been  laid 
out  for  conducting  the  work.  The  Electric  Club 
Journal  will  have  for  its  inmiediate  purpose  the  put- 
ting into  permanent  form  of  the  papers  and  discus- 
sions before  the  Electric  Club,  though  other  matters 
of  engineering  interest  will  be  treated.  The  circula- 
tion of  the  Journal  will  not  be  restricted  to  members 
of  the  club  alone.  The  personnel  of  the  club,  its 
constitution,  and  the  committees  in  charge  of  the 
different  branches  of  the  work  are  set  forth  in  a 
neat  pamphlet  entitled  "The  Electric  Club."  E.  M. 
Olin  is  president  of  the  board  of  directors  of  the 
club,  and  C.  E.  Downtoh  secretary.  Frank  D.  New- 
bury will  be  editor-in-chief  of  the  Electric  Club  Jour- 


nal and  John  H.  Smith  the  business  manager.     The 
first   number  will  be  issued   February    i,   1904. 


MISCELLANEOUS. 


The  Illinois  Sugar  Refining  Company  located  at 
Pekin,  111.,  is  making  an  extensive  installation  of 
electrical  machinery  in  its  new  refinery.  C.  A.  Chap- 
man of  Chicago  is  consulting  engineer.  R.  M.  Hop- 
kins, chief  draftsman  for  Mr.  Chapman,  has  gone 
to  Pekin  to  take  direct  charge  of  the  installation. 

Professor  D'Arsonval  the  other  day  declared  that 
France,  after  having  had  the  glory  of  discovering 
radium,  is  now  in  danger  of  being  left  behind  by 
England  and  America  for  M'ant  of  funds  to  carry 
on  experiments.  The  Matin,  a  Paris  journal,  there- 
fore determined  to  come  to  his  assistance,  and  has 
presented  Professor  D'Arsonval  with  $6,000  to  carry 
on  his  work. 

The  breaking  of  a  feed  wire  of  the  Chicago  and 
Joliet  electric  line  last  week  resulted  in  the  burning 
of  the  depots  at  Lemont.  Summit  and  Spencer,  the 
damaging  of  all  telegraph  instruments  near  Joliet 
and  temporarily  cutting  off  of  telegraphic  communica- 
tion between  Chicago  and  St.  Louis  on  the  Alton 
road,  between  Chicago  and  Kansas  City  on  the  Santa 
Fe,  and  to  all  points  west  of  Joliet.  The  wire  is 
used  to  supply  current  from  the  power  house  of  the 
EconoiTiy  Light  and  Power  Company  in  Joliet  to 
the  sub-stations  at  Lemont  and  Summit.  It  carries 
15,000  volts  and  is  suspended  over  the  wires  of  the 
Santa  Fe  railroad.  The  break  allowed  the  cable  to 
fall  on  the  telegraph  wires  and  immediately  every 
fuse  in  the  Joliet  office  of  the  Western  Union  Tele- 
graph Company  was  burned  out.  The  current  car- 
ried to  the  Michigan  Central  lines  and  burned  the 
depot  at  Spencer,   six   miles  distant 


TRADE  NEWS. 

The  Remy  Electric  Company  of  Anderson,  Ind., 
Wihich  was  organized  five  years  ago,  is  said  to  be 
enjoying  a  prosperous  business.  The  company's  cap- 
ital was  recently  increased  from  $10,000  to  $50,000. 

The  management  of  the  Chicago  office  of  the  Elec- 
tric Machinery  Company  of  Minneapolis,  Minn.,  has 
been  assumed  by  A.  W.  Wicks.  The  coinpany  man- 
ufactures direct-current  motors  and  generators  and 
induction-type   alternating-current  generators. 

The  Stark  Telephone,  Light  and  Power  System, 
with  a  capital  of  $1,000,000,  has  been  formed  in  To- 
ronto, Canada,  to  take  over  the  Humber  Light  and 
Power  Company  at  Toronto  Junction.  The  new 
company  will  operate  the  Stark  patents,  whereby 
telephone,  telegraph,  light  and  power  service  is  fur- 
nished from  the  one  plant  and  over  the  same  circuit. 
It  will  greatly  increase  the  Humber  Light  and  Power 


Company's  plant,  and  will  immediately  commence 
installing  a  telephone  service  in  Toroiito  Junction, 
for  which  town  it  has  received  the  franchise. 

In  reference  to  a  renewal  of  the  rumor  of  a  Gen- 
eral Electric-Westinghouse  consolidation,  Mr.  George 
Westinghouse  is  thus  quoted :  "The  statements  made 
in  the  article  in  question  are  untrue.  There  is  no 
foundation  whatever  for  the  suggestion  that  the 
control  of  the  Westinghouse  Electric  and  Manufac- 
turing Company  has  passed  into  unfriendly  hands. 
On  the  contrary,  my  friends  who  are  in  accord  with 
me  and  I  own  a  good  deal  more  than  a  majority  of 
the  shares  of  the  Westinghouse  Electric  and  Manu- 
facturing Company,  and  I  may  add  that  there  is  no 
record  of  any  indication  of  dissension  on  the  part  of 
any  shareholder,  nor  is  there  any  truth  whatever  in 
the  suggestion  that  I  am  about  to  retire  from  the 
active  management   of  any  of  my  companies." 

The  Westinghouse  Electric  and  Manufacturing 
Company  officially  announces  the  organization  of  the 
Canadian  Westinghouse  Company,  a  corporation 
formed  under  the  laws  of  Canada  with  a  capital  of 
$2,500,000.  The  works  are  at  Hamilton,  and  prin- 
cipal sales  office  at  Toronto.  In  the  future  all  Cana- 
dian business  in  Westinghouse  electric  apparatus  will 
pass  to  and  be  handled  by  the  Canadian  company. 
The  works  at  Hamilton  will  be  completed  at  an  early 
date,  and  apparatus  for  use  in  Canada  will  be  man- 
ufactured there.  All  apparatus  made  in  Canada  will 
be  designed  by  the  same  engineers  and  manufactured 
under  the  same  system  as  that  made  in  the  United 
States,  and  the  new  company  will  enjoy  all  the  ad- 
vantages of  the  fostering  care  and  skill  of  the  present 
company. 


BUSINESS. 


Salus  compound  is  the  new  insulation  for  Packard 
transformers  sold  by  the  Electric  Appliance  Com- 
pany, Chicago.  That  company  will  give  complete  data 
on  transformers  and  transformer  insulation  upon  ap- 
plication. 

The  Central  Electric  Company  is  calling  attention 
to  its  I.X.L.  weatherproof,  slow-burning  and  slow- 
burning  weatherproof  wires.  These  high-grade  wires, 
the  company  says,  are  unsurpassed  by  any  others  on 
the  market  and  are  meeting  with  a  popular  reception. 

With  a  new  machine  patented  by  F.  C.  Crowe 
the  Crowe  Metal  Manufacturing  Company  of  Chi- 
cago is  enabled  to  produce  name-plates  of  a  satisfac- 
tory nature  cheaply.  The  machinery  used  is  such 
that  when  the  plate  metal  is  passed  through  it.  it  is 
caused  to  flow  cold,  and  a  raised  impression  is  pro- 
duced on  the  face  of  the  metal.  The  company  expects 
that  the  plates  will  be  brought  into  such  general  use 
by  their  low  price  as  to  enable  manufacturers  to  place 
them  liberally  on  their  products. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


746,669.  -Current  Regulator.  George  A.  Cardwell,, 
New  York,  N.  Y..  assignor  to  the  International 
Electric  Controller  Company.  Application  filed 
March  21,  1903. 

Means  for  intermittently  sending  maximum  currents 
through  a  circuit  at  predetermined  intervals  are  com- 
bined with  means  for  varying  the  duration  of  the  time 
intervals  during  which  maximum  currents  flow.  The 
resistance  of  the  circuit  may  be  gradually  varied  without 
breaking  the  circuit  after  maximum  current  has  been 
permitted   to    flow. 

746.671.  Insulator.  Taylor  Carter.  Frankfort,  Ky. 
Application  filed   September   12,   1903. 

An  insulator,  a  body  portion  with  guideways,  has  a 
detachable  plate  fitting  the  guideways.  Means  for  lock- 
ing the  plate  in  position,  a  boss  carried  by  the  plate  and 
grooved  to  receive  a  wire,  and  locking  dogs  carried  by 
the  plate  and  adapted  to  enter  the  groove  are  the  other 
essential   features. 

746.672.  Engine  Stop.  James  H.  Cary,  Providence, 
R.  I.,  assignor  to  the  Consolidated  Engine  Stop 
Companj'.    Application  filed  July  28,  1902. 

A  normally  open  main  circuit  includes  the  controlling 
means.  An  auxiliary  circuit  includes  a  magnet,  an 
armature  lever  within  the  field  of  the  magnet,  a  gravity 
drop  engaging  the  armature  lever  and  adapted  to  close 
the  main  circuit  when  released,  and  means  for  closing 
the  auxiliary   circuit. 

746,695.     Automatic     Electric     Switch.     William    S. 

Guthrie,  Terrell,  Texas.     Application   filed  June 

19.  1903. 

Suitable  electrical  connections  arc  combined  with  a 
circuit- closing  device  comprising  a  pivoted  switch  arm, 
and  a  contact  member  in  the  form  of  a  binding  post 
mounted  to  yield  endwise  to  permit  further  movement 
of  the  arm  after  the  circuit  has  been  closed.  An  operat- 
ing device  has  a  projection  movable  in  a  path  ob- 
structed   by   the    switch    arm. 

746,690.     System  of  Telegraphing  or  Telephoning  to 
or  from  Railway  Vehicles,   James  Edgar,  Wrex- 
ham, England.     Application  filed  June  29,   1903. 
A    tube    of    insulalinst    material    alongside    of    the    rail 
contains    the    electric    signaling    wire.      A   sliding   connec- 
tion    moves     along     the     wire    and     is    connected     to     the 
telcphoni.-    apparatus    in    the    locomotive   cab. 

746,697.  System  of  Electrical  Distribution.  Josef 
H.  Hallbcrg,  New  York,  N.  Y.  Application  file.-i 
May  28,  1903. 

Two  generators  arc  supplied,  one  for  the  main  circuit 
and  one  for  excitation.  The  exciting  generator  trans- 
mits current  in  opposition  to  the  main  current  and 
a  motor  actuates  the  last-named  generator.  The  motor 
tias  its  field  magnets  divided  into  two  sets  of  coils,  one 
stt    connected    to  a  source    of  constant    potential,   and    the 
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other  set  in  series  in  one  of  the  distributing  conductors. 
Its  armature  is  connected  across  the  distributing  con- 
ductors. 

746,708.  Electric  Time  Switch.  John  M.  Joy,  New 
York,  N.  Y.,  assignor  to  the  Page  Machine  Com- 
pany, New  York,  N.  Y.  Application  filed  Au- 
gust I,  1902. 

A  toggle-acting  lever  is  interposed  between  a  time 
switch  and  automatic  setting  mechanism.  An  abutment 
is  afforded  for  one  member  of  the  toggle-acting  lever 
at  predetermined  changeable  times  to  actuate  the  lever 
and    thereby    throw    the    switch. 


device  comprising  a  depending  bracket  secured  to  the 
car  are  specified.  A  sleeve  is  journaled  on  a  stud  on 
the  bracket,  which  has  a  rearwardly  extending  arm,  a 
carrying  arm  pivotally  connected  to  the  first  arm,  a 
spring  engaging  the  carrying  arm  and  tending  to  elevate 
the  same,  and  a  slot  bar  having  a  pivotal  connection 
with  the  carrying  arm  and  serving  as  a  support  for  the 
trolley. 

746,770.  Commutator  for  Causing  the  Ignition  of 
the  Charges  in  Explosion  Engines.  Walter  G. 
Wilson,  Westminster,  England.  Application  filed 
June  23,   igo2. 

A  contactor  is  carried  on  a  revolving  shaft  and  makes 
:oiitact  periodically  with  contact  points  arranged  around 
tlie   inner  surface  of   a   casing  surrounding   the    shaft. 
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746.726.  Electrical  Signal  System.  Ulysses  G.  Mer- 
rill. Litchfield,  Maine.  Application  filed  Septem- 
ber 10,   1902, 

Mlectrically  operated  signals  are  contained  in  local 
circuits.  These  circuits  arc  normally  held  open  by  a 
spring  mcclianism,  whicii  can  be  released  by  an  electro- 
magnet, actuated  by  the  signal  operator,  thereby  display- 
ing  the    signals  or  ringing   bells. 

746,751.  Current-collecting  Device  for  Electric-rail- 
way Systems.  Abraham  A.  Shobe  and  William 
Embley,  Jerseyville,  III.  Original  application 
filed  April  lo,  1903,  Divided  and  this  applica- 
tion filed  June  25,  1903. 
Underground  conductors  and  a  trolley    on  a  supporting 


ELECTRIC-RAILWAY   SIGNALING    SYSTEM. 


746.772.  Electrical  Switch-box  Apparatus.  George 
L.  Addenbrooke,  Westminster,  England.  Appli- 
cation filed   May   17,    1902. 

The  inventor  has  specified  a  pressure  ratio  and  a  cur- 
rent ratio  set  of  resistances,  controlled  by  switches  and 
combined  with  means  for  connecting  them  to  a  battery 
resistance.  A  reversing  key.  arranged  in  a  safety  case 
controls    voltmeter,    ammeter    and    wattmeter    circuits. 

746.775-     Producing  Appropriate  Phase  Relationship 
in  Alternating-current  Measuring  or  Other  De- 
vices.    Riccardo  Anio,  Milan,  Italy.    Application 
filed   February  8.   igoo. 
I'ropcr  phase   relationship  between   the  currents  fiowiny 
in    the    inducing    coils    nf    a    rotary-field    motive    device    is 
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obtained  by  energizing  one  of  the  sets  of  indueing  coils 
of  the  device  with  the  current  flowing  in  one  of  the 
multiphase  mains  and  energizing  the  other  set  or  sets 
of  inducing  coils  by  a  current  due  to  the  properly 
relatively  proportioned  amount  of  electromotive  forces 
derived  from  currents  flowing  in  the  other  mains  of  the 
multiphase  system  acting  through   magnetic  media. 

746.797.  Process  of  Separating  Metals  from  IVTatte 
or  Ore.  Paul  Dandavardt,  Deadwood,  S.  D. 
Application    filed   June   20,    1903. 

Sulphides  and  arsenides  containing  iron  sulphide  are 
separated  from  valuable  metals  by  electrically  heating  the 
metal  sulphides  and  arsenids  under  the  exclusion  of  air 
witli  such  a  quantity  of  a  carbide  of  any  metal  as  will 
reduce  the  sulphides  and  arsenids  of  the  valuable  metals 
to  a  metallic  state,  without  reducing  the  iron  sulphide 
contained  in  the   metal  sulphides. 

746.798.  Process  of  Recovering  Zinc  from  Sulphide 
Ores.  Paul  Danckwardt,  Deadwood,  S.  D.  Ap- 
plication  filed  August  15,   1903. 

The  process  of  recovering  zinc  and  other  valuable 
metals  from  their  sulphides  consist  in  heating  elec- 
trically such  sulphides  under  exclusion  of  air  with  a 
mixture  of  sodium  sulphate,  a  carbide  of  any  metal  or 
carbid-forming   material,   lime,    and    an   excess    of   carbon. 

746,830.  Electric  Arc  Lamp.  Thomas  Hamilton- 
Adams,  London,  England.  Application  filed  June 
4,  1903. 

The  essential  features  are  a  movable  carbon,  a  solenoid, 
auxiliary  poles  in  the  solenoid  and  a  solenoid  core  com- 
posed of  a  number  of  parts  which  engage  the  carbon  so 
as  to  grip   it  when   the  solenoid  is  energized. 

746,860.     Trolley   Catcher.     Horace  R.   Martin,  East 
Bloomfield,   N.    Y.     Application   filed  August   7, 
1903. 
A  reciprocating  take-up  device  operates  upon  the  trolley 

rope   for  maintaining   tension   during  tlie    normal  operation 

of    tiie    trolley. 


NO.     747,185. — ELECTRIC    HEATER. 

746.903.  Electric  Receiver  Clock.  Johannes  W.  H. 
Uytenbogaart,  Utrecht,  Netherlands.  Applica- 
tion filed  May  6,   1903. 

Movable  permanent  magnets  and  stationary  electro- 
magnets, both  sets  being  arranged  in  concentric  circles, 
are  the  electrical  features  of  the  driving  mechanism.  The 
permanent  magnets  are  retained  closed  by  the  electro- 
magnets when    the    former   are   not    moving. 

746.904.  Magneto-generator.  George  E.  Wheeler, 
Burlington,  Iowa.  Application  filed  December 
27,  1902. 

Pole  pieces  on  the  generator  are  provided  with 
grooves  in  their  meeting  faces.  Non-magnetic  plates 
space  the  pole  pieces  and  fit  in  the  grooves.  Caps  close 
the  ends  of  the  chamber  formed  by  the  plates  and  pole 
pieces,   and  retain  the  plates  within   the  grooves. 

746,968.  Sparking  Plug.  Carl  E.  L  Lipman,  Beloit, 
Wis.     Application  filed  June  9,   1903. 

The  inain  portion  of  the  plug  constitutes  an  electrode 
having  both  ends  externally  screw  threaded  and  provided 
with  a  lengthwise  opening.  A  second  electrode  is  car- 
ried   by   a   central-insulated    section. 

746,977.     Electric-railway  Signaling  System.    Charles 
W.  Mills  and  William  W.  Piddington,  Los  An- 
geles,  Cal.     Application  filed  June  23,    1903. 
A  duplex  conductor   insulated   into   sections  co-operates 
with    a    conductor    rail    also    divided    into    sections.      Con- 
tactor   devices    on    the    car    connect    with    the    duplex    con- 
ductor    and     the     rail     and     on     passing     over     different 
sections    signals    are    displayed    on     the      car     indicating 
danger,   safety  or  abnormal   condition  of  the   track. 

746,979.  Party-line  Bell.  Leland  Moore,  Brooklyn, 
N.  Y.     Application  filed  April   16,    1903. 

A  permanent  magnet,  fixed  in  position,  has  two  pairs 
of  magnetic  poles  composed  of  strap  iron,  each  strap 
extending  parallel  with  and  upon  opposite  sides  of  a 
magnet  coil.  One  pair  of  permanent  magnet  pole 
terminals  is  formed  by  bending  the  strap  ends  at  right 
angles  into  close  proximity.  The  other  pair  of  pole 
terminals  consists  of  screw- threaded  cylinders  of  metal 
of  equal  or  greater  cross-section  as  compared  with  the 
strap,  each  cylinder  passing  through  a  strap  and  bridging 
the  space  between  the  strap  and  the  core  of  the  coil 
magnet.      (Sec    cut   on   preceding  page.) 

746,998.  Programme  Clock.  Frederick  M.  Schmidt, 
New  York,  N.  Y.,  assiignor  to  the  Self  Winding 
Clock  Company,  Brooklyn,  N.  Y.  Application 
filed   November  22,   1902. 

Electromagnetic  devices  regulate  the  step-by-stcp  mech- 
anism   which    displays   the    programme    signals. 

747,070.     Signaling     Device     for     Telephone     Party 
Lines.     Edward  O.  Hood.  Hinigham,  Mass.     Ap- 
pUcation  filed  October  10,  1902. 
Controlling    units    each    comprising    an    electromagnetic 
step-by-stci)    actuator    reciprocate    a    controller.     The    con- 
troller has  a  free  return  at  a  predetermined  rate  between 
the  advancing  impulses  of   the  actuator.      Circuit  control- 
ling  means  arc   automatically  operated   by    the    controller 
at  a  predelermined  point  in  its  return  movement. 

747,104.     Vacuum  Dispatch  System.    James  A.  Wat- 
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son,  Washington,   D.   C.     Application  filed   Sep- 
tember 2,  1897. 

An  exit  valve  in  the  pneumatic  tube  is  controlled  by 
electromagnetic    means. 

747,106.     Trolley.     Mifford    J.    Wilson,    Painesville, 
Ohio.     Application  filed  September  2,  1902. 
Mechanical    features   are    described. 

747,142.     Railway    Signal.     Henry    M.   Cogan,   New 
York,  N,  Y.     Application  filed  April  28,  1903. 
The    track   is   divided    up    into   blocks.      There   are    two 
independent    signals    at    each    block    limit    which   are    oper- 
ated   by    circuit   controllers    in    turn    actuated    by   the  mov- 
ing car. 

747,146.  Electric  Feeler  for  Weft-replenishing 
Looms.  Richard  Cowell  and  Albert  White, 
Lowell,  Mass.  Application  filed  December  24, 
1900. 

The  filling-supplying  mechanism  in  a  loom  is  actuated 
by  an  elect romag^net.  The  circuit  controlling  the  magnet 
is    automatically    closed    when    the    filling    is    exhausted. 

747,155.  Trolley  Switch.  Lloyd  E.  Elwell,  Los  An- 
geles, Cal.    Application  filed  August  17,   1903. 

At  the  junction  of  a  main  and  branch  line  a  trough- 
like member  is  provided,  having  grooves  which  engage 
the  flanges  of  the  trolley  wheel  and  direct  it  in  the 
proper  direction. 

747,157.  Sphygmograph.  William  H.  Fahrney,  Chi- 
cago,  111.     Application  filed   April   24,   1903. 

An  electric  circuit  is  combined  with  means  for  pro- 
ducing undulations  therein.  The  indulations  are  re- 
corded by  a  recording  point  included  in  a  secondary 
circuit. 

747,166.  Thermostatic  Circuit-closer.  Redman  W. 
W.  Grigsby,  Chrisney,  Ind.  Application  filed 
June  15,  1903. 

To  one  of  a  pair  of  terminals  is  electrically  connected 
one  end  of  a  loop  formed  of  strips  of  unequally 
expansible  metal,  the  loop  being  disposed  within  the 
hollow  stem.  To  the  other  terminal  is  attached  a  lug 
bearing  a  screw  with  which  the  free  end  of  the  loop 
is  adapted  to  contact. 

747,177.  Electric  Railway.  Maurice  Hoopes,  New 
York,  N.  Y.     Application  filed  April  29,  1903. 

The  top  of  the  third  rail  is  roof  shaped  and  normally 
the  contactor  rests  against  one  side  of  the  rail  top. 
When  the  rail  is  icy  the  contactor  can  be  made  to  ride 
on  the  peak  of  the  roof  and  thus  scrape  off  the  ice  and 
make  contact  at  the  same  time. 

747,185.     Electric  Heater.     Frederick  W.  Kelley  and 
James  F.  McElroy,  Albany,  N.  Y.,  assignors  to 
the  Consolidated  Car  Heating  Company,  Albany, 
N.  Y.     Application  filed  May  17,  1897. 
A  non-conducting   substance  is  placed  between  adjacent 
layers    of    and    in    continuous    contact    with    a    resistance 
throughout    its    entire    length.      A   face   plate   is   arranged 
to    allow    for    the    passage    of    air    into    the    heater,    and 
come    in    contact    with    the    resistance;      also    for    its    dis- 
charge   after    being    heated.      (See    cut.) 

747,197-  Telephone  Exchange.  Frank  A.  Lundquist, 
Chicago,  111.,  assignor  to  M.  E.  Richardson, 
trustee.  Sterling,  Kan.  Application  filed  Septem- 
ber 23,   1898. 

A  jjair  of  pointers  is  supported  on  a  frame  and  in- 
sulated from  each  other.  A  magnet  for  moving  the 
pointers,  a  series  of  contact  points  in  the  path  of  each 
pointer,  electrical  connections  from  the  contact  points 
for  one  pointer  to  different  telephones  for  establishing 
talking  circuits  are  prominent  features.  Electrical  con- 
nections are  made  from  the  contact  points  for  the  other 
pointer  preventing  a  second  talking  circuit  being  made 
through  connections  in  use. 

747,212.  Display  Light.  Dennis  J.  O'Brien,  San 
Francisco,  Cal..  assignor  to  Joseph  L.  McCor- 
mick,  San  Francisco,  Cal.,  and  O'Brien  Electric 
Light  Letter  Company.  Application  filed  May 
20,   igo2. 

A  long  cylindrical  casing  for  a  similarly  shaped  in- 
candescent lamp  is  opaque  except  for  a  glass  cap  on  the 
end. 

747,217.  Electric  Motor.  Leroy  S.  Pfouts,  Canton, 
Ohio.     Application  filed  March  5,  1903. 

.    In    an    electric    motor    for    vehicles    are    combined    two 

independent  shafts  located  in  axillary  alinement  with 
each  other,  each  shaft  driving  a  wheel  of  the  vehicle. 
Each  of  the  independent  shafts  is  supplied  with  an 
armature,  while  a  single  field  magnet  is  located  trans- 
versely   to   the    independent    armature   shafts. 

747,234.  Bleaching  Process.  Marcus  Ruthenburg, 
Harrisburg,  Pa.  Application  filed  February  14, 
1902. 

The  mixture  to  be  i^leached  is  passed  between  opposed 
plates  arranged  in  series,  the  plates  being  energized  solely 
through  the  mixture.  The  solution  is  decomposed  in  the 
mixture  and  the  latter  bleached  during  its  progress  be- 
tween the  plates. 

747.236.     Power-transmission  Mechanism.    Joseph  A. 

Schaefer,  Chicago,  111.     Application  filed  June  9, 

1902. 

In  a  power-transmission  mechanism  are  combined  two 
motors  of  high  and  low  speed  relatively,  and  of  large 
and  small  power  respectively.  A  permanent  mechanical 
connection  constantly  unites  the  motors,  and  a  con- 
IroUer    for   the    high-speed   motor   is  provided. 

747,277.     Electric-railway     System,     Sivert     Udstad, 

Aurora,    111.,  assignor   of  two-thirds   to   Iver  A. 

Hanssen   and    Theodore   S.    North,   Aurora,   111. 

Application  filed  February  21,   1903. 

A  carrier  made  of  non- conductive  material  has  in  its 
upper  face  a  longitudinal  groove  for  the  reception  of  a 
feed  wire,  the  groove  opening  to  the  top  of  tlie  carrier. 
A  conductor  is  connected  to  the  bottom  of  the  carrier 
with  a  feed  wire  for  transmitting  current  to  the  con- 
ductor. A  horizontal  arm  from  the  car  engages  the 
conductor    from    underneath.      (See    cut.) 

747-305-  Electric  Clock.  Vitalis  Himmer,  Jr.,  Bay- 
onne,  N.  J.,  assignor  to  the  United  States  Elec- 
tric Clock  Company.  Application  filed  October 
9,  1902. 

The  escapement   is  regulated  by  an  electromagnet. 


December  26,   1903 

74A3I7-  Lift  Robert  F.  Carey,  Cricklewood.  Eng 
land,  assignor  of  one-half  to  Joseph  Richmond 
&  Co.,  Limited,  Hatton  Garden,  London,  Eng- 
land.    Application   filed    July   13,    1903. 

Two  naked  electric  wires  each  having  one  end  con- 
nected to  insulating  blocks  on  the  cage,  arc  passed  over 
msulated  rollers  at  the  top  and  bottom  of  the  lift  well. 
They  arc  then  connected  together  at  their  other  end  by 
insulating  pieces  and  a  spring.  Wipers  against  the  naked 
electric  wires  connect  each  with  a  switch,  and  contact 
pieces   connect    the    naked    wires    with    the    negative    main. 

747,326.  Electric-railway  Signaling  System.  Charles 
VV.  Mills  and  William  W.  Piddington,  Los  An- 
geles, Cal.  assignors  of  three-eighths  to  John 
L.  Von  Blom  and  George  C.  De  Garms,  Los 
Angeles,  Cal.  Application  filed  July  14,  1902. 
Renewed  May  i,  1903. 

Co-operative  with  the  rails  is  a  duplex  conductor,  the 
conductor  and  rails  being  divided  into  sections  to  form 
breaks.  The  parts  of  the  duplex  conductor  are  insulated 
from  each  other  and  crossover  wires  connect  each  part 
of  the  duplex  conductor  and  each  rail  at  one  break. 
Other  connecting  wires  unite  each  part  of  the  con- 
ductor and  each  rail  at  another  break,  the  crossover 
wires  and  connecting  wires  being  arranged  in  alternation. 
The  wires  from  the  conductor  operate  signaling  apparatus 
on   the    car.      (See   cut   on   preceding  page.) 

747,33'^-  Subscriber's  Telephone  Circuit.  William 
W.  Dean.  Chicago.  Ill,  assignor  to  the  Kellogg 
Switchboard  and  Supply  Company,  Chicago,  111. 
Application   filed   December  23,    1902. 

Parallel  paths  are  located  in  one  of  the  limbs  of  the 
telephone  line  and  a  receiver  and  a  condenser  included 
in  one  of  the  paths.  A  choking  or  impedance  coil  is 
included  in  the  other  path.  The  call  bell  is  connected 
between  the  opposite  limb  and  the  path  containing  the 
receiver  and  condenser  at  a  point  between,  when  the 
receiver  is  upon  the  switch.  The  path  containing  the 
bell  is  opened  when  the  receiver  is  off  its  switch. 


NO.     747,  277. ^ELECTRIC-RAILWAY     SYSTEM. 

747!338.  Lamp  Controller  for  Electric  Blue-printing 
Apparatus.  Samuel  B.  Whinery,  Pittsburg,  Pa., 
assignor  to  the  Pittsburg  Blue  Print  Company, 
Pittsburg,  Pa.     Application  filed  August  27,  1902. 

An  arc  lamp  is  moved  slowly  up  or  down  within  a 
cylinder  on  the  surface  of  which  is  fastened  the  sensi- 
tive paper.  The  length  of  time  of  exposure  to  lip'''t  can 
be  regulated  by  an  automatic  switch  which  cu  jtf  the 
arc  circuit  at  a  predetermined  point.  The  lamp  is 
moved    up   or  down   by  a  worm  gear  attached  to        motor. 

EXPIRING   PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Office)  that  expired  on 
December  21,  1903: 

354fS30-  Electric  Lamp,  Hermann  R.  Boissier,  New  York, 
N.    Y. 

354)538.  Dynamo^  Electric  Machine  or  Motor.  Charles  G. 
Curtis  and  Francis  B.  Crocker,  New  York,  N.  Y.,  as- 
signors to  the  C.  &  C.  Electric  Motor  Company,  New- 
York,    N.    Y. 

354.539-  Dynamo  Electric  Machine  and  Electric  Motor. 
Charles  G.  Curtis  and  Schuyler  S.  Wheeler,  New  York, 
N.  Y.,  assignors  to  the  C.  &  C.  Electric  Motor  Com- 
pany,   New    York,    N.    Y. 

354.541.  Telephone  Transmitter.  Daniel  Drawbaugh,  Eber- 
ly's  Mill,  Pa.,  assignor  to  the  People's  Telephone  Com- 
pany   of    New    York. 

354.542.  Telephone  Transmitter.  Daniel  Drawbaugh,  Eber- 
ly's  Mill,  Pa. 

354. 5S8.  Dynamo  Electric  Machine  and  Electric  Motor. 
Schuyler  S.  Wheeler  and  Charles  G.  Curtis,  New  York, 
N.  Y.,  assignors  to  the  C.  &  C.  Electric  Motor  Com- 
pany,   New   York,    N.    Y. 

354,606.  Electrical  Distributer.  Richard  H.  Mather,  Wind- 
sor, Conn. 

3541637.  Electromagnetic  Boiler  Cleaner.  Gerald  W.  Hart, 
Quincy,    111. 

354.639.  Electric  Lamp.  Charles  D.  Jenney,  Indianapolis, 
Ind. 

354,761.  Non-interfering  Street  Box  for  Fire  Alarm-tele- 
graph Systems.  Alexander  Anderson,  Toronto,  Ontario, 
Canada. 

354.781.  Electric  Lighting.  James  E.  H.  Gordon,  28  Col- 
lingham  place,  Kensington,  County  of  Middlesex,  Eng- 
land. 

354.782.  Means  for  Lighting  Railway  and  Other  Signal 
Lanterns  by  Electricity.  James  E.  H.  Gordon,  28  Col- 
lingham  place,  Kensington,  County  of  Middlesex,  Eng- 
land. 

054.783-  System  of  Electric  Lighting.  James  E.  H.  Gor- 
don, 28'  Collingham  place,  Kensington,  County  of  Mid- 
dlesex,  England. 

354,788.  Incandescent  Lamp.  Arthur  S.  Hicidey,  Groton, 
Conn.,  assignor  to  the  Jenney  Electric  Company,  In- 
dianaiJolis,  Ind. 

354.791-  Regulator  for  Dynamo  Electric  Machines.  John 
H.  Irwin,  Morton,  Pa. 

354.793-  Electric  Motor  for  Railways.  Walter  H.  Knight, 
Cleveland,   Ohio. 

354.814.  Telegraph  Instrument.  Josef  Steiner,  Brooklyn, 
assignor  to  Haskins  &  Steiner,  New  York,  N.  Y. 

354.815.  Telegraph  Instrument.  Josef  Steiner,  Brooklyn, 
assignor  to  Haskins  &  Steiner,  New  York-,  N.  Y. 

354,818.  Telephone  Transmitter.  William  L.  Voelker,  Mor- 
ton, Pa. 

354,838.  Electrical  Pumping  Apparatus.  Moses  A.  Michaels, 
Allegheny,  and  Albert   Michaels,  Pittsburg,  Pa. 

354.847.  Cutout  for  Electric  Arc  Lamps.  Willir  C.  Wal- 
ter, West  Point,  assignor  of  one-half  to  George  B.  Mc- 
Adams  and  Rowland  Hill,  both  of  Richmond.  Va. 

354.848.  Electric  Circuit  Closer.  John  Geary.  Pliiladelphia, 
Pa.,  assignor  of  one-half  to  J.  Elliott  Shaw,  Philadel- 
phia, Pa. 
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SIIVIPLEX  WIRES  ANDCABLES. 


RUBBER  COVERED,  WEATHERPROOF.   UNDERGROUND  AND  SUBMARINE. 

""B.^rnxsoN""^       7/7e  Simplex  Electrical  Co., 

Monadnock  Block,  CHICAGO.  I  I  O  State  Street,  BOSTON,  MASS. 


1889— Paris  IBxposition, 
Medal  for  Bnbber  Insulation. 

1893- World '8  Fair, 
Medal  for  Bobber  Insnlatioii. 


TRADE  M>J<K. 


THE  STAKDAKD  FOB 

BUBBFB  INSSrLATIOHr. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  "P^'-  Wires. 
THE  OKONITE  CO.,  Ltd. 

^"SaXU  Ulini.  \  "»">«'»'»•        253  Broadway,  New  York. 


Geo.T.  Manson.Gen'l  Supt, 
W.  H.  Hodglns,  Secy. 


INDIAMA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 
TELEPHONB,  TBLEORAPH  AND  FIRB  ALARM  CABLBS. 

All  Wires  are  tested  at  Factory.  JONESBOBO,  IITD. 


Enclosed  Arc  Lamps 

FOR  ALL  CIRCUITS. 

The  Osborn-Morgan  Company 

CLEVELAND,  OHIO. 


I-T-E 

GIRGIHT  BREAKERS 

CUnER  ELECTRICAL  CO..  PHILADELPHIA. 


India 
Mnbber  Co.'ai 

RUBBER  COVERED 
OFFICK  AND  FACTORr:  BiaiSTOtr.  S.  S. 


TDAOC  MUnit 


CRESCENT  RUBBER  INSUUTES 

WIRES  AND  CABLES 

National  Code  Standard. 

CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

83  lucUY°ST°REET.  "^i"  ^^'^'  ^'^  Factory,  TRENTON.  IL  t. 


THOUSANDS    IN    USE. 

Bipolar  and    Multipolar  Motors 

'    from  14  to  50  liorsopower.  Djna- 

..1\mos  from  lOIigtits  to700.  We  sell 

"  :^or  rent.   Good  protits  for  agents. 

"  Tlio  Holjart  Elec.Mfg.  Co., Troy,  Ohio 


MAGNET  WIRE 


ROUND, 
SQUARE 

AND 
RECTAN- 
GULAR. 


TRADE  MARK... 


MANUFACTURED  BY 


Columbus  Insulated  Wire  and  Brass  Co. 

COLUMBUS,  OHIO. 


'^±Bp^ 


FOR  ELECTRIC  WIRES. 

ALPHADUCT  MFG.  CO., 

522  W.  22d  Street,  NEW  YORK. 


Sales  Agencies: 
CHICAGO:   W.  M.  Porter, 

303  Fisher  Building. 
NEW   YORK:   William  S.  Brown, 

39  Cortlandt  Street. 
TORONTO:    C.  W.  Bongard. 
78  Bay  Street. 


EMPIRE  WIRE  ^«!}PAN^. 

HAONET     WIRE     AND     BARE 
AND   TINNED   COPPER   WIRE. 


PACTOItlBS\  LISBON,  N.  H. 


CHICAQO  OPPICBi  „  „,   ... .,  _,,„_.,  __ 
ANO  STOCK      i  ^0  W-  ''•^'V  BURBN  ST. 


LIGHT 


If  you  want  light  to  see  objects  below  the  lamp 
USE    SHELBY    LAMPS. 


16  C.  p.  Horizontal  are  14  C.  P.  Vertical 
7  C.  P.  Vertical. 


Other  makes  are 
THE    COIL    DOES    IT-IT'S    FLATTENED. 


LIFE 


The  Longest  Life  at  Best  Efficiency. 
SHELBY      USEFUL       LIGHT      LAMPS. 

Pat.  Oct.  20,    i  900. 
A  TRIAL   WILL    PROVE    OUR    CLAIMS. 

THE  SHELBY  ELECTRIC  CO.,  SHELBY,  O. 


^ESTIIN  ElecMoal  Mrnmeiit  Co., 


Waverly  Park,  JIEWARK,    N.  J. 


Uluflu&aied  M 


These  tnstrumCDts  are 
Oonstracied  a  p  o  d  the 
same  general  prio- 
ciple  u  our  regular 
SUodu-d  Portable  Direct 
OorreDt  Voltmeters  and 
Ammetern,  but  are  much 
UrKor,  and  the  workla^ 
p«rt4  ftr«  incloeed  la  a 
neatly  ^  jsigned,  dost-proof 
cut-iroo  caee  which  eflect- 
Weiy  shlelda  the  lofftm- 
ment«  from  dlstarb'aff  lo' 
Soenoes  of  eiiero^l  mag- 
uebc  *oHt 

FERLnT.—Earopeai)  Weoton 
^lectrlc&l  InnnimfDt  Co.,  Blt- 
MrstrasM  No.  M. 


Weston   Standard    Illnmlnttted 

Dial  Htatlon  Voltmeter. 

Style  B.  ^'ria.«h  Type." 


Weslon  Standard 

Portable  Direct  Beadlog 
Voltmeters  and  MllllToIt- 
meters.  Ammeters  ond  Mll- 
ammeterB,  Wattmeters 
aod  Voltmeters,  for  Alter- 
nating: and  Direct  Curreot 
Circuita, 

Oar  portable  ioatmmeDta 
are  reco^lzed  aaetandards 
tbroaf^hout  the  civilized 
world. 

Our  Semi-Portable  La- 
boratory Standard  Volt- 
meters Bod  Ammeters  are 
Htm  better. 

They  ere  the  moHt  relli^ 
ble,  absolute  ntandards  for 
Laboratory  oae, 

LOSIKJN-  EIlloitP.r<.M.,Con- 
tai?  Works,  Lewltibam. 


Pabis,  Praitcb.  K.  B  Cadlot,  12  Bue  St.  Georgei 


\ew  Vork  Omce-y4  Cortlandt  »t/ 


EDISON  PRIMARY  BATTERIES 

Formerly  known  as  the  Edlson-Lalande. 


FOR  OAS  ENQINES, 
SLOT  MACHINES, 
AUTOMOBILES, 
RAILROAD  SIGNALS. 
CROSSING  BELLS, 
SMALL  MOTORS, 
ETC.  ,  . 


CONSTANT  CURRENT, 
NO  LOCAL  ACTION, 
WILL  NOT  FREEZE. 
LIQUID  TIOHT 
CELLS  FOR 
PORTABLE 
WORK. 

Full  DeccrlptloB  U 
Booklet  Ns.  i. 


BDI50N  MANUFACTURINO  COMPANY, 
rwlorr.  Orange,  Kew  Jersey.  V.  3.  A.  Nc  Tort  OffiM,  88  CSomberS  Sliec 

Chicago  Office,  301  Wabash  Aveaue. 
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The  Warren  Alternator. 


OUR  PRODUCT. 


BELTED  TYPE. 


OUR  FACTORY. 


ENGINE  TYPE. 


Recent  additions  to  our  shop  plant,  new  tools,  electric  crane, 
etc.,  afford  us  increased  capacity  to  manufacture  sizes  up  to 


1000  KILOWATT  Me>.chines  of  tKe  Ei\git\e  Type  e^nd 
1500  KILOWATT  Me^chines  of  the  Water  WKeel  Type. 

BULLETINS  ON  A  P  P  L  I  C  A  T I  O  N-T  H  E  Y  TELL  YOU  ABOUT  IT. 


lfi!iRRENli;TRIc]p.@ 

SANDUSKY,  OHIO,  U.  S.  A. 


Rumiey  Electrical  M'<'5'  Co., 

1211  Filbert  St.,  Philadelphia,  Pa. 


C.  W.  Hobson, 

Waco,  Texas. 


H,  B.  Cotao  &  Company, 

114  Liberty  St.,  New  Vorlt. 


Western  Electrical  Supply  Co., 

St.  Louis,  Mo. 

A.  M.  Searlea, 

1200  Fisher  Bldg., 

Chicago,  lU. 


Q 


Crimshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pans  Inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    Wo  alsomanutaotoro  Crlmshawond  Competition  Tapes  »nd  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 

BDAMrHRs.   J         CHICAaO: 
BRANCHES ,  ^,92  DeiplalnejSl. 


MAIN  OFFICE : 
tt4.  116  &  118  Liberty  St.,  New  York. 


BOSTON : 
1  Otii  St. 


SAN  FRANCISCO: 
33  Second  St. 


July  4,  1903 
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The  elegtoic  Storage  BatteryGo. 


MANUFACTURER    OF    THE 


PHILADELPHIA 


'Cbloribe  Hccumulator ' 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PRICE    Liars   AND    DESCRIPTIVE   BULLETINS   FORWARDED    UPON    Rl  QUEST. 


-SALES  offices- 


Philadelphia.  New  York,  Boston,  Chicago,  Baltimore,  St.  Louis,  San  Francisco,        Cleveland,  Toronto,  Canada,  Havana,  Cuba. 

.\lleghenv  -Vve.        100  Broadway.        60  State  St.      Marquette  Bldg;.      Continental        Wain\vri{i:ht  Bldg.        tJevada  Block.        Citizens' Bldg.        Canadian  General.        G.  F.  Greenwood,  Manaj?er, 
andigtnst.  Trust  Bldg.  Electric  Co.,  Ltd  34  Empedrado  St. 


American  Steel  &  Wire  Co. 


DUilcago 


New  York 


Worcesttr 


Denver 


San  Francisco 


pA55,INSTITUTl 
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BARE   AND    INSULATED 

ELECTRICAL  WIRES 


AMERICAN  BRAND 

WtATHERPROOF  WIRE  AND  CABLtS  I 


We  always  carry  a  large  stock  of 

WEATHERPROOF  WIRE 

for  prompt  ibipments.     Samples 
iind  prices  on  application. 

AyERICAN  INSULATED  WIRE  &  CABLE  CO. 

Main  Office  and  Factory : 
241-247  S.  Jefferson  St..  CHICAGO.  ILL. 


CARBONS 

CONSUMERS  CARBON   CO 


y 


LANCASTER,  OHIO,  U.  S.  A. 
Carbons  of  all   kinds  and  for  all  purposes. 


PLATINUM   FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 

PLATINUM  FOR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
Wt  KM  PLATINUM  In  any  quantity,  either  large  or  imall.   We  buy  PLATINUM   (r  anything 
containing  PLATINUM.  In  any  quanllly. 


For  Incandescent  Lamps  and  Everything  Else. 

MANUFACTURERS  OF  PLATINUM   IN  ALL  SHAPES. 

Newark,  N.  1.  New  York  Otflce,  120  Liberty  Street. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co 10 

Allen  Company.  L.  B 13 

Alils-Ctialmers  Company  ..  2fi 

Alphaduct  Mfg.  Co 1 

American  Battery  Co 15 

American  Blower  Company. .19 
American  Conduit  Company .  7 

Amer.  District  Steam  Co — 

Amer.  Electrical  Heater  Co..  13 

Amer.  EL  Telephone  Co 16 

American  Electrical  Works..  13 
Amer.  InsuLWlre&CableCo.  3 
American  Refl.A  LlgbtlngCo.— 
Amer.  Steel  &  Wire  Company  3 
American  Stone  Conduit  Co. .  7 
Arnold  Elec- Power  Stat.  Co. .20 
Automatic  Electric  Co.. 16 

Babcock  it  Wilcox  Co 19 

Badt,  P.B 20 

Baker  •&  Company 3 

Baker  A  Co..  W.  E 20 

Barnett  Company.  0.  <&  B. . .  .26 
Beardslee  Chandelier  Mfg. Co.— 

Beldler  i  Co.,  Francis 22 

Berthotd  &  Jennings 22 

Bls^ell.G.  \V... 20 

Bosaert  El.  Construction  Co . .  2« 

Brooks,  Hall  L 22 

Brown.  Chas.  L 20 

Bryan-SIarsh  Company — 

Bryan,  Wm.  H ...20 

Buckeye  Electric  Comitany..— 

Buffalo  Forge  Co 28 

Burch.  Edward  P 20 

Butterfleld.  J.  F — 

Camp  Company,  H.  B 7 

Carman  &  Co..  Charles  Whit- 
ney  20 

Carney  Bros.  Co 22 

Carolina  Loc.  Pin  tfe  Mica  Co.  23 
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\  PROVIDE  FOR  SUMMER  COMFORT  EARLY-ORDER  ONE  OR  MORE 

1903  PARAGON  1903 


I"    NOISELESS 


NEW  STYLES 


FAN  MOTORS 


COMPACT 


NEW  PRICES  EASY  RUNNING  RIGID  CONSTRUCTION 

— CALL   AND   SEE  THEM    OR   WRITE   FOR   PRICES — 


CHICAGO    EDISON    COMPAIMY,      139    Adams    St.,     CHICAGO. 
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WE  MANUFACTURE 


WIRELESS 

TELEGRAPH  APPARATUS 
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This  Set  Costs  $50.00  F.  O.  B.  Factory. 

Comprises  Complete  Sender  and  Receiver  for  Stationary  or  Portable  Work. 

Write  us  for  Anything  Pertaining  to  Wireless  Telegrapti  Apparatus  and  Supplies, 

We  can  furnish  you  separate  parts,  or  any  special  parts  that  you  may  require. 
Spark  Coils,  Coherers,  Relays,  Registers,  Recorders,  Automatic  Tappers.  We 
can  furnish  you  prices  on  Special  College  Sets,  Students'  Sets,  and  also  on  our 
Special  Commercial  Wireless  Telegraph  Sets,  for  short-distance  or  long-distance 
telegraph.    Write  us  for  pamphlet  and  circular. 

If  you  are  interested  in  the  Wireless  Telegraph,  the  Clark  Wireless  System 
has  shown  its  merit  in  alF tests  and  requirements.  We  can  fill  your  orders  for 
high-grade  apparatus. 

Thos.  E.  Clark  Wireless  Telegraph  &  Telephone  Co. 

Detroit,  Mich.,  U.  S.  A. 


IVI 


H  I  N  G  S 


Will  Not  Stand  Critical  Inspection. 

But  we  invite  the  careful  inspection  of  our  Type  "  M "  Transformers, 
as  to  material,  workmanship,  efficiency,  temperature  rise  and  regulation  on 
inductive  or  non-inductive  loads  and  two  or  three  wire   distribution. 

LET  US  QUOTE  ON  YOUR  REQUIREMENTS. 


WAGNER    ELECTRIC    MANUFACTURINC    CO., 


^-t:.    l_ouls,     IVIo.,    1-1.    S.    J^. 


Jiily  4.   1903 
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PITTSBURGH    TYPE 
TRANSFORMERS 

A  good  design  may  be  rendered  of  no  avail  through  poor  me- 
chanical construction  and  workmanship,  and  similarly  no  amount 
of  ingenuity  can  make  amends  for  a  design  fundamentally  wrong. 
The  Type  K  has  received  the  closest  study  with  the  view  of  per- 
fecting its  electrical  as  well  as  its  mechanical  features.  We  are 
confident  that  no  other  transformer  is  made  which  can  claim  the 
same  painstaking  thought  and  patient  elaboration  of  detail  exhib- 
ited by  the  Type  K. 


K 
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GENERAL 
WESTERN 
AGEItTS, 


264=266=268=270  FIFTH  AVENUE, 
CHICAGO. 


Diehl  Electric  Fans 

The  new  Diehl  Desk  Fans  are  extremely  popular  with  the 
trade,  due  to  their  attractive  appearance  and  perfect  working 
qualities.     They  never  give  trouble. 

The  Coleman  Guard  and  Deflector  is  meeting  with  great 
success.  It  can  be  installed  on  tlesk,  bracket  or  trunnion  on 
any  make,  and  operates  perfectly  at  any  speed.  There's 
money  in  it.  Write  us  for  Fan  Catalogue,  describing  this 
and  our  large  line  of  ceiling  fans. 

Diehl  Manufacturing  Go. 

Elizabethport,  N.  J, 

■ Branches:    

NEW  YORK,  BOSTON,  PHILADELPHIA. 


,Worni 

AVorm  Wheel. 
Pitman 
^ane  Bracket 


Vane  Connecting 

St  dp 
Guard  Support 


Adjustment.Hole.in  Suijport 


SHOWtNG  DETAILS  OF  MECHANISM 
COLEMAN  GUARD  AND  DEFLECTOR. 


H.  N.  FENNER,  President 

NE\A^     EING 

IVIacKiinery  f^ 

Braiding,  Taping,  Winding,  Twinni 

F-| 

304  PEARL  STREET, 

J.  F.  BLAUVELT,  Agent 

l-iOWlMD     BUTT 

MANUFACTURERS  OF 

r   1  nsu  latii  n  s  lEI 

RUSSELL  W.  KNICHT,  Treasurer 

COIVIF^AIMY 

ig  Machines.    Cable  Covering  Braiders 
L-TV' 

EVIDENCE,  R.  1.,  U.  S.  A. 

ng,  Cabling,  Stranding,  Polishing  and  Measuri 
IME:     castings     a     SF>BCIi^ 

PRC 

CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GENL.  OFFICES:    CENTURY  BLDG  ,  NEWARK,  N.J. 

OVER  FIFTEEN  THOUSAND 
(15, OOO)  MILES  IN  USE. 

•^-^Pi  HiEhest  Award  in  its  Class  at  Paris  Exposition, 
190(.i,  and  Pan-American  Exposition,  Buffalo, 
19U1. 


Ammeters  and 
Voltmeters 


NORTON 

Hi^li-Grn(I«  Tiistruineiits  at  moderate  Cost. 
Write  I'or  CirciiJar  and  Price  Li^t. 

The  Norton  Electrical  Instrument  Co.,  ISI'n^Sbr'c'oSn"' 

Agents.- K oh ler  Bros..  Chicago,  III  :  Newman-Spranley  Co..  New  Orleans,  La. 


MAGNETIC    SUSPENSION 


STANLEY 

NO   WEAR. 
NO   FRICTION. 


RECORDING   WATTMETERS. 

NO  REVENUE  LOST. 

ALL  CURRENT  USED  RECORDED. 


Send  for  description  and  book  full  of  good  information 

"ABOUT   METERS." 

STANLEY  INSTRUMENT  CO.,  GREAT  BARRINGTON,  MASS.,  U.  S.  A. 

EUROPEAfI  OFFICE,  23  Boulevard  des  Italiens,  Paris,  France. 

r  FOR  PACIFIC  COAST— JNO.  MARTIS4C0.,  San  Francisco,  Cal.,  LosAngeIe.s,  Cat.  and  Seattle,  Wash. 
A  OP  IMTQ  J    ^"^  COLORADO,   IDAHO,  MONTANA,  NEW  MEXICO  and  WYOMING- 
"^*-  "^    •   "   I  TBE  HENDRIE  S  BOLTHOFF  MP'S  &  SUPPLY  CO.,  Denver,  Gel. 

I.  FOR  MEXICO-VICTOR  M.  BRASCHI  &  BRO.,  Mexico  City. 
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Storage  Battery  Installations 


■FOR- 


TRADE    MARK. 


RAILROAD  REGULATING,  LIGHTING.  POWER  AND  ISOLATED  PLANTS. 

COULD  C,  E-M-F  BOOSTER  SYSTEMS. 

SALES  OFFICES: 

Boston,  89  State  Street  Chicago.  Rookery  Building  New  York,  25  West  33d  Street 

Century  Electric  Company,  San  Francisco,  Cal.  Pittsburg  Engineering  Company,  Pittsburg,  Pa. 

WORKS:    DEPEW,   N.  Y. 

BULLETINS  FURNISHED  ON  APPLICATION. 
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Buffalo  Forge  Co. 
Diistin  Co..  Chas.  E. 
Illinois  Maintenance  Co. 
N.  Y.  Safety  Steam  Power  Co. 
Stewart  Elec.  Co.,  John  A. 
Sturtevant  Co.,  B.  F. 
Whitehead  Machinery  Co. 

Fans  and  Fan  iUotors. 

American  Blower  Company. 
Buffalo  Forge  Co. 
Central  Electric  Co. 
Crocker-Wheeler  Company. 
Dlehl  Manufacturing  Co. 
Edison  Mfg.  Co. 
Ewing-Merkle  Elec.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Fibre. 

Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

Files. 

Barnett  Co..  G.  &  H. 

Fire  Extinguisbers. 

Monarch  Fire  Appliance  Co. 
Fixtures.  Gas  and  Elec. 

Bearoslee  Chandelier  M  f  g.Co. 

Flexible  Sbafts. 

Stow  Mfg.  Co. 

Forges. 

Buffalo  Forge  Co. 
Sturtevant  Co.,  B.  F. 

Fuses  and  Fuse  Wire. 

Central  Electric  Co. 
Chicago  Die  A  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg.co. 
D.  Sl  W.  Fuse  Company. 
Electric  Appliance  Co. 
McBride  Mfg.  Co. 
Western  Electric  Company. 
Western  Elect.  Supply  Co. 

Globes,    Keflectors    and 
Hbades. 

American  Kefl.  A  Lighting  Co. 
Farles  Manufacturing  Co 
Phoenix  Glass  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Graphite  Specialties. 

Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre-Graphite  Co. 
Beating  (ExhauHt 
Steam). 

Amer.  District  Steam  Co. 

Heating     and    Ventilat- 
ing Apparatus. 

American  Blower  Company. 
Buffalo  Forge  Co. 
Sturtevant  Co.,  B.  F. 

Holders,  Inc.  Ijamps. 

Incandesent    Electric   Light 
Manipulator  Co. 

Inspection  &  Insurance. 

Hartford   Steam    Boiler   In- 
spection A  Insurance  Co. 
Insnluiing  Iflachlnory. 

New  England  Butt  Co. 


Insulators  and  Insulat- 
ing materials. 

Akron  Smoking  Pipe  Co. 
American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
Kartavert  Mfg.  Co. 
Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
OkoniteCo.,The. 
PhiUips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  "Vitrified  Cond.  Co. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co, 
Western  Electric  Co. 
Western  Elect,  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

Kiamps,  Arc. 

Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Go. 
Nernst  Lamp  Co. 
Osborn-Morgan  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Weatinghouse  El.  A  Mfg.  Co. 

Lamps,  Incandescent. 

Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Columbia  Incan.  Lamp  Co. 
Economical  Elec.  Lamp  Co. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept. 
Electric  Appliance  Co. 
Ewing-Merkle  Elec.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Nernst  Lamp  Co. 
Phelps  Company. 
Rooney- Westbury  El.  Lmp.Co. 
Sawyer- Man  Elec.  Co. 
Shelby  Electric  Co. 
Standard  EIpc'1  Mfe.  Co. 
Sterling  Electrical  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Ijamps,      Incandescent— 
Beplacers  A  Cleaners. 

Inc.  El.  Lt.   Manipulator  Co. 

Lamps,  IMernst. 

Nernst  Lamp  Co. 

liigbtning  Arresters. 

central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Minnesota  Electric  Co. 
Western  Electric  Co. 

Linemen's  Climbers. 

Klein  &  Sons.  Mathlas. 

9Iagnet  Steel. 

Leslie  A  Co.,  A.  C. 

Hagnet  Wires. 

(See  Wires  and  Cables.) 

fflanufacturcrs''  Agent. 

Raymond  III,  Francis. 

mechanical  Hraft. 

American  Blower  Company. 
Buffalo  Forge  Co. 
Sturtevant  Co.,  B.  F. 

mica. 

Mica  Insulator  Co. 
Munsell  &  Co.,  Eugene. 

mining  Apparatus,  Elec. 

Crocker- Wneeler  Company, 
General  Electric  Co. 
Jeffrey  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  El.  &  Mfg.  Co. 

motors.  (See   Dynamos    and 
Motors). 

IVIppers  and  Pliers. 

Klein  &  Sone,  Mathlas. 


Patent  Attorneys. 

Johnston,  Thomas  J. 
Phosphor  Bronze. 

Phosphor  BronzeSm.Co.,Ltd. 
Platinum. 

Baker  A  Company. 
Poles  and  Ties. 

Beldler  A  Co.,  Francis. 
Berthold  &  Jennings. 
Brooks,  Hall  L. 
Carney  Bros.  Co. 
Chicago  Lumber  A  Coal  Co. 
CooUdge,  Marshall  H. 
Eccleston  Lumber  Co. 
Fowler,  John  H. 
Fowler-Jacobi  Company. 
Fulmer  Lumber  Co..  D.  M. 
Hopkins  A  Co.,  A.  P. 
Kellogg  Switch.  A  Sup.  Co. 
Lindsley  Bros.  Co. 
Loud's  Sons  (ilo.,  H.  M. 
Maltby  Lumber  Co. 
Morse  Cedar  Co. 
Mueller  Company.  William. 
O.  C.  Lumber  Company. 
Page  &  Hill  Company. 
Perrizo  A  Sons. 
Phelan,  D.  W. 
Pittjburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Reynolds,  W.  T. 
Standard  Pole  A  Tie  Co. 
Standard  Tie  Company. 
Sterling  &  Son,  W.  tj. 
Superior  Cedar  A  Lumber  Co. 
Torrey  Cedar  Co. 
Valentine-Clark  Co..  The. 
Western  Lumber  A  Pole  Co, 
Whitmore,  A.  E. 
Worcester  Co.,  C.  H 

PoUsh  (metal). 
Hoffman,  Geo.  W. 
Porcelain. 

Akron  Smoking  Pipe  Co. 
Pofrer  Transmission 
machinery. 

Jeffrey  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

Stilwell-BIerce  Smith- Vaile, 
Pulleys. 

Smith  Co.,  S.  Morgan. 

StilweU-BIerce  Smith- Vaile. 
Bail  Bonds. 

American  Steel  &  Wire  Co. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Be  -  W^in  ding— Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 

Illinois  Electrical  Mfg.  Co. 

Pierson  Elec.  Co. 

Schureman  &  Hayden. 

Stewart  Elec.  Co.,  John  A. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Western  Electric  Co. 

Westinghouse  El.  &  Mfg.  Co. 

Schools  and  Colleges. 

Electrical  Engineer  Inst. 

Internat'l  Corresp.  Schools. 

Pratt  Institute. 

Rose  Polytechnic  Inptltute. 
Second-Hand  mach'y. 

Dustln  Co.,  Chas.  E. 

Gregory  Electric  Co. 

Illinois  Electrical  Mfg.  Co, 

III.  Maintenance  Co. 

Matthews  &  Bro..  W.  N. 

Schureman  &  Hayden. 

Stewart  Electric  Co.,  John  A. 

Walsh's  Sons  &  Co. 

Whitehead  Machinery  Co. 
Slate. 

Maley,  Martin. 

McNamara  Brothers. 

Monson  Burmah  Slate  Co. 

Young,  A   B. 
Sockets  A.  Receptacles. 

PalsteCo.,  H.  T. 

Yost  Elec.  Mfg.  Co. 
Soldering   Sticks.  Salts 

and  Paste. 

Allen  Co..  L.  B. 

t^reseent  Co. 

Western  Electric  Co. 
Speaking  Tubes. 

Central  Electric  Co. 

Edwards  &  Company.' 

Electric  Appliance  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 


Speed  Indicators. 

Weston  Electrical  Inst-  Co. 

Springs. 

American  Steel  A  Wire  Co. 

Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Supplies,  General  Elec. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
Ewing-Merkle  Electric  Co. 
General  Electric  Co. 
Manhattan  Elecfl  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Telephones,  Telephone 
material  and  Switch- 
boards. 

American  El.  Telephone  Co. 
Automatic  Electric  Co. 
Central  Electric  Co. 
Pahnestock  Transmitter  Co. 
Farr  Tel.  &  Const.  Supply  Co 
International  Tel.  Mfg.  Co. 
Kellogg  Swltcbb.  A  Sup.  Co. 
Metropolitan  Tel.  A  Elec.  Co. 
Moon  Mfg.  Co.,  The. 
Sterling  Electric  Co. 
Stromberg-Carlson  Tel.  M.  Co 
Swedish-American  Tel.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Tools. 

Klein  A  Sons,  Mathlas. 
Western  Electric  Co. 

Tran  sfbrmers. 

Central  Electric  Company. 
Chrlstensen  Engineering  Co 
Crocker- Wheeler  Company. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Co. 
National  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Trucks.  Electric  Car. 

General  Electric  Co. 
Westinghouse  El.  &  Mfg.  Co 

Turbines.  Water  Wheels 

Leffel  A  Co.,  Jas. 
Smith  Co.,  S.  Morgan. 
Stilwell-Bierce    Smlth-Valle 

Varnishes. 

Sterling  Varnish  Co. 

Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 

WaterTVheelGoTernors 

Replogle  Governor  Works. 

W^irelessTel.Apparafus. 

Clark  Wlrel.TelA  Tel.  Co., T.E. 

Wires  and  Cables— mag- 
net ^Vires. 

American  Electrical  Works. 
Amer.  Insul.  Wire  A  Cable  Co. 
American  Steel  A  Wire  Co, 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Columbus  Ins.  Wire  A  Brass 

Co. 
Crescent  Ins.  Wire  A  Cbl.  Co. 
Electric  Appliance  Co. 
Empire  Wire  Co. 
General  Electric  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
National  India  Rubber  Co. 
New  York  Insulated  WlreCo 
OkoniteCo.,  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co. 
Roebllng's  Sons  Co.  J.  A. 
Safety  Ins.  Wire  A  Cable  Co 
Simplex  Electrical  Co. 
Standard  Underground  G.  Co. 
Waclark  Wire  Co. 
Western  Elec.  Supply  Co. 
Western  Electric  Company. 

Woodwork,  Electrical. 

NobletlCo.,E.  J. 


IJ'oir   .A.if>l3.^l>etlo^i    ln.<^©jic    o*    A.caiv©x^i»e>rrm.e>ia.t»    (See    Paee    3« 
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TH£    H.    B.    CAMP    CO. 


:  MANUFACTURERS  OF= 


"Camp"  Standard  Vitrified  Clay  Conduits  for  Underground  Wires. 
Installers  of  Complete  Underground  Conduit  Systems. 


SALES    OFFICES: 


Room  85  Hartford  Building,  Chicago. 


170  Broadway,  New  York. 


STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,      Suite  29,  94  La  Salle  St.,  Chicago,  III. 


I 


FIELD  CLAY  CONDUITS. 

ALL  TYPES. 

Multiple  Conduits  Single. 

large  FaotoriBS  in  East  and  Wast. 
Moderate  PWces. 

Prompt  Deliveriesm 

Write  or  telephone  your  requirements  and  we    will 

submit  samplesarid  prices. 
Telephone  Q.    J.    FIELD, 

S928  Broad.  29  Broadway,  New  York. 


*••»•••••••• *****•••**  *••••••••••••••••••■»••••••••••• 
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DIam.of  body,  6  In  ,  of  base  flange  7^  in. 

MACHADO    & 


THE 

Tl^h^  type 

DIRECT-CURRENT 

INSTRUMENTS 

Are  winners.  Scales  are 
equally  divided,  indications 
are  dead  beat,  high  range  am- 
meters have  separate  shunts 
and  the  cases  are  of  heavy 
polished  brass. 

Prices  are  right,  the  list 
figure  for  the  meter  illustrated 
for  instance,  being  $16.50. 

WRITE  FOR  DISCOUNTS  TO 

ROLLER, 

Or  Your  Nearest  Supply  House. 


SPRAGUE 


ELECTRIC 
COMPANY'S 


Direct-Current 

MOTORS 

have  enabled  many  printers  to 
increase  their  business.  They 
can  increase  your  profits  also. 
Write  for  booklet  No.  032 11. 


GENERAL  OFFICES:  527-531  West  34th  St„  NEW  YORK. 

CHICAGO  OFFICE:  FISHER  BUILDING, 


Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturere  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2,  3,  4  AND  6   DUCT. 

Superior  Conduits  for  under- 
ground wires  a  specialty. 


^F'^^^^^^H 

nii^B^H 

^^Hi^,,^;  ;  r  Bl^^^H 

^^^H  ]fe  'i^!'^^'^j^''^y^^-^'!^Si^^B^B|^^^^^^^^^H| 

V^    MHiEKSROUND  CONDUIT       Cf(i 


OUR 

CONDUIT 

IS 


AbsoluUly — 
Electrolfsis-Protf, 
Non-Abrative, 
Moisture  -Prtof, 
Hon-Cornsive, 
,  Perfect  Insulator. 


Insulation   Test, 


66,000 
VOLTS. 


A  perfect  joint  which  is  self-aligning,  making  the 
conduit  line  a  solid  tube  from  manhole  to  manhole. 

Construction  simple,  rapid  and  inexpensive, 
requires  no  skilled  labor. 

Cables  drawn  more  easily  and  a  longer  distance 
than  in  any  other. 

Resistance  strength  when  underground  as  great 
as  any. 

Life  of  Conduit  everlasting.  Asphalt  never  de- 
teriorates. 


AMERICAN  CONDUIT  COMPANY, 


MANUFACTURERS  OF 


igi^ilgl^ll®i?.g^c)5^i^)!m 


BITUMINIZED  FIBRE.        (Patented  J 

OFFICES: 

720  Arcade  Building,  Philadelphia,  Pa. 
822  Manhattan  Building,  Chicago,  III. 
336  Macy  Sirtet,  Los  Angeles,  Cal. 


FACTORIES: 
Chester.  Pa. 
Chicago,  III. 
Los  Angeles,  Cal. 


General  Office  and  Factory. 
PITTSBURG,    KAN.  \ 

Brancli  Office  and  Sale  Yard:    2417   East    tSth    Street,   KANSAS  CITY,    MO. 
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Ml 

STANDARD  VITRIFIED 

I^Si 

CONDUIT  GO. 

^s^ 

^) 

39-41  Cortlandt  Street, 
NEW  YORK. 

LARGEST  FACTORIES  IN  THE  WORLD 

EXCLUSIVELY  .  CONDUIT  .  AND  .  INSULATOiiS 

ANNUAL   CAPACITY 

25,000,000  Ft.  Conduit. 

4,000,000  Insulators. 

j^Bs^yi^^    ~         1 

single  Duct.       Multiple  Duct. 
2,  3,  4,  6  and  9  Duct. 

Manhat'an 
Third  Rail  Insulator. 

(( 


H" 


ROTARY  FLUSH 


SWITCHES. 


THE   HIGHEST 

GRADE   IN 

EVERY   PARTICULAR. 

MANUFACTURED  BY 

THE  HART   MFG.   CO. 

HARTFORD,   CONN. 


CHICAGO  FUSE  WIRE 
&MFG.CO., 

Manufacturers  of 

FUSE  WIRE,  FUSE 
i  UNKSJELEPHONE 
FUSES,  FUSE 
BLOCKS,  WIRE 
JOINTS. 

We  rrake  a  specialty  nt  FUSE  WIRE  and  STRIP 
tor  TELEPHONE  FUSES  and  IKSTBDMBN'3 
B'USES. 

Our  No.  14  Catalogue  Just  Out. 

MAKES  IT  EASY  TO  FIND  WHAT 
YOU  WANT.   SENT  ON  REQUEST. 

3ES  Dearborn  St.,     187  Pratt  St.,     863  Broadway, 
Chicago.  Buffalo.  New  York. 


HiCKELgATE. 

■nieNevflJork,Chiago^§tLoiiisIlIl 

Offers  Three    Express  Trains 

Every  Day  between 

CHICAGO 

and  All  points 

EAST 

Througti  Cleveland  and  Buffalo 

Through  Sleeping  Cars 

Day  Coaches  and  Dining  Cars 

Individual  club  meals,  ranging  in  vrice  from 
35u  r,o  $1.00;  also  service  a  la  carte.  Midday 
Umcbeon,  50c. 

CHICAGO  DEPOT:    Harrison  St.  and  Fifth  Ave. 
CITY  TICKET  OFFICE:     1 1 1   Adams  St. 

JOHN  Y     CALAHAN,  General  Aoent 
1 13  Adams  Street.  Room  298.  CHICAGO 


DUNCAN  INTEGRATING  WATTMETER 


FOR 


DIRECT  CURRENT  LIGHTING  AND  POWER. 

MOST  ACCURATE  AND  UP-TO-DATE  METER  UPON  THE  MARKET. 


DUSTPROOF 
NO  CONSTANTS 
SENSITIVE 
COOD  MAGNETS 
LARGE  DIAL 


DUNCAN  ELECTRIC  MFC  CO., 


LA    FAYETTE,    INDIANA. 


SEND    FOR    DESCRIPTIVE    BULLETIN. 
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THE 


Sprague-General  Electric  System 

OF  MULTIPLE  UNIT  CONTROL 

FOR    ELECTRIC    TRAINS 


Has    been    adopted     exclusively     by  The   New  York  Underground   Railway   (Interborough 
Rapid  Transit  Company)  after  exhaustive  and  impartial  tests  on  account  of  its 


1.  SAFETY  TO  PASSENGERS  AND  EMPLOYES. 

2.  RELIABILITY  OF  SERVICE. 

3.  COMFORT  TO  PASSENGERS. 


4.  ECONOMY  OF  POWER. 

5.  LOW  COST  OF  MAINTENANCE. 

6.  SIMPLICITY. 


The   following   Electric   Railway   Companies   are   operating   or    have   ordered 
type   n  Control   equipments : 


Manhattan  Railway  Co.,  New  York  City. 

Aurora,  Elgin  &  Chicago  Ry.,  Chicago,  III. 

Houghton  County  Railway  Co.,  Houghton,  Mich. 

Boston  &  Haine  Railway  Co  ,  Concord  and  Manchester  Div. 

Chicago,    Burlington    &    Quincy    Ry.   (Deadwood  and  L.  C. 

Div.) 
Canton  &  Akron  Railway,  Canton,  Ohio. 
Columbus,   Buckeye  Lake  &  Newark  Ry.,  Columbus,  Ohio. 
Columbus,  Delaware  &  Harion  Ry.,  Columbui,  Ohio. 
Columbus,  London  &  Springfield  Ry.,  Columbus,  Ohio. 
Detroit  &  Chicago  Railway,  Detroit,  flich. 
Denver  &  Northwestern  Railway,  Denver,  Colo. 
International  Railway,  Buffalo,  N.  V. 
Central  London  Railway,  London,  England. 
Great  Norlhern  &  City  Railway,  London,  England. 
Chemin  de  Per  de  L'Ouest,  France. 
riediterranean  Railway  Co.  (Qallarate  Div.) 
Lake  Shore  Electric  Ry.,  Toledo,  Ohio. 
Northwestern  Elevated  Railway,  Chicago,  111 
Seattle  &  Tacoma  Interurban  Railway,  Seattle,  Wash. 
Fonda.  Johntown  &  Qloversville  Railway, Qloversville,N.Y. 


Schenectady  Railway  Company,  Schenectady,  N.  V. 

Athens  &  Piraeus  Railway,  Greece. 

Prussian  Government  Railway  (Anhalt  Suburban  Div.) 

Interborough  Rapid  Transit  Co.,  New  Voik. 

Boston  &   Worcester  Electric  Railway,  Worcester,  n  iss. 

nilwaukee  Electric  Railway  Company,  flilwaukee,  N\  is. 

Biltimore  &  Ohio  R.  R.  Co.,  Baltimore,  Hd. 

South  Side  Elevated  Railway  Company,  Chicago,  111. 

Boston  Elevated  Railway  Co.,  Boston,  Hass. 

Wilkesbarre  &  Hazelton  Railway,  Wilkesbarre,  Pa, 

Northeastern  Railway,  England. 

Chemin  de  Fer  de  Paris-Orleans,  Paris. 

Kobu  Railway,  Kobti,  Japan. 

Brooklyn  Rapid  Transit  Company,  Brooklyn,  N.  V. 

New  Albany  Railway,  Indiana. 

Dayton,  Lebanon  &  Cincinnati  Railway,  Dayton,  Ohio. 

Indianapolis  &  Northwestern  Railway,  Indiana 

Oakland  Transit  (Consolidated),  Oakland,  Cal. 

Rochester  &  Eastern  Railway,  Rochester,  N.  V. 

North  Shore  Railway,  San  Salito,  Cal. 


This  makes  a  total  of  thirty-two  roads  with  2,085  equipments  up  to  flay  1st,  1903. 


GENERAL  OFFICE:      SCHENECTADY,  N.  Y. 


CHICAGO  OFFICE:    MONADNOCK  BLOCK. 


SALES  OFFICES  IN  ALL  LARGE  CITIES. 


lo 
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FARIES  ADJUSTABLE 


Permit  the  Elec'rlc  Light  to 
•i-jj     be  instantly  placed  where  it 
is  reeded.    Made  for  shop,  factory, 
store,  office,  residence -in  fact  wher- 
ever the  incandescent  lamp  is   used. 


LAMP  HOLDERS 


WE  MANUFACTURE: 
Portables,       Chandeliors, 

Brackets, 

Desk  Lamps,         Olustors, 

Oano/iles  anil 

All  Sixes  and  Styles  of 

Shades  and  Refleotorsm 

Goorf*  carried  Sand  tor 

Cmtalogua  Mo.  10, 
Jual  Imauod. 


by  all  principal 
Jobberam 


FARIES  MFG.  CO., 


DECATUR 
ILL, 


■■■                    m 

"All  roads  lead  to  Rome." 

Transformers 

And   all   business  in   New  York 
seems  to  tend  toward 

Grand  Central  Station 

This  great  building,  which  covers 
the  space  of  four  city   blocks,   be- 
ginning at  the  comer  of  4th  Avenue 
and  42d  Street,  is  the  Metropolitan, 
terminus  of  the 

NEV  YORK  CENTRAL  LINES 

and  is  the  center  of  the  hotel,  resi- 
dence, club  and  theater  district  of 
the  second  city  of  the  world.    To 
reach  it  see  that  your  ticket  reads 
by  the  New  York  Central. 

A  copy  of  the  40-page  Illustrated  cata- 
logue of  the  "Four  Track  Series,"  New 
York  Central's  books  of  travel  and  edu- 
cation,will  be  sent  free,  post-paid,  toany 
address  on  receipt  of  a  postage  stamp, 
by  George  H.  Daniels,  General  Passenger 
Agent.   New   York   Central  A   Hudson 
River  Railroad,  Grand  Central  Station, 
New  York. 

KUHLMAN  ELECTRIC  CO. 

••NEW  TRAIN  SERVICE  TO 

French  Lick 

and 

West  Baden 
Springs." 

A  parlor   and    dining   car   now 
leave    Chicago    at     12:00   o'clock 
noon,    arrive    at    the     Springs    at 
8:45  p.  m.       Leave    Springs  g:oo 
a.  m.,  arrive    Chicago    5:55  p.  m. 
Reservations    at     Monon     Route 
City    Office,    232     Clark     Street. 
Telephone  II;ir.  1245.  ' 

^^L      ELECTRICAL  ENGINE  ER- 

^      INC  lAUCHT   BY   MAIL. 

ELECTRICAL  BOOKS. 

A.\\     ICInds. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Suite  510  Marquette  BIdg.,          CBICAGO 

Mr             Write  for  our  free  lUuntrated  Book. 
M          "Cm  1  Became  u  Electrical  Eotliler?" 
y/^kft         We  teach  Electrical  Engineering,  Elec- 
/llwiXS.    tricLlEhting,  Electric  Railways,  Meclinn- 
/&4n\l^   leal    EnglneeriDR,   Mectlanicai    DraTring, 
fiflRj^dSlH  etc.    at  ;our  home,   by    mall.     Inatltute 
nj^K^H  iuaorued  by  Tbos,  A.  Edison. 

^H|^^          Electrical  Engineer  Institute, 
^»         Dent.  K.  240-242  W.  23d  St.,  New  York. 

Don't 
This 
Look 
A(tra.ctive 
To 
You? 


Well  it's  not   half   so   pleasing  as    the    remarkably 

luw    prices    quoted    on    all   ••Everbest"  goods   in 

the  "  Qreen  Book." 
Between   the  green  covers    of    this    valuable    piece 

of   literature   is   to   be  found  catalogued  the  most 

complete  line  of  Electrical  Supplies  and  Apparatus 

in  the  West. 
There  are   other  than   price   attractions    about  our 

goods — there  is  quality  in  abundance. 
If  you   haven't  the    "Green    Book"   send  for  it,  if 

you  have  then  don't  forget  to  send  along  your  order. 


Ewing-Merkle  Electric  Co., 


ST.    LOUIS. 


For  Porcelain  or  Clay  In- 
sulating 8pecialties,8uch  as 
Bushings,  Knobs  or  Cleats, 
Address, 

THE  AKROH  SMOKING  PIPE  CO., 

MOCADORE,  OHIO. 


Th«  Incandescent  Lamp  Rvplacer  and 
Cleaner  replaces  and  cleans  any  o.  p.  lamp 
art  any  height  or  angle. 

Incandescent  Electric  Light  Manipulator  Co., 
I  1 6  Bedford  St.,      Boston,  Mass. 


VJ    S 


''  SAFETY "  RUBBER  COVERED 

WIRE    AND    CABLE 


FOR  EVERY  ELECTRICAL  SERVICE. 
I\/I.      O.     AUSTIN     &    00., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  IMSULATED  WIRE  &  CABI^E  CO., 

WORKS:  Sayonne,  N.J.  114-HO  LIBEKTV  liiTREET.  K.  Y. 


July  4,  1903 


WESTERN     ELECTRICIAN 


ftrI»»l4^I»I<wgia 


riit?Tsi 


■(^ 


-fa 


/Hv-.- 


u 


m 


KM^ 


i-S^ 


> 


w 


m 


"a'mPS 


GIVE  MOST  LIGni 

BUY  CDLUMBIAS 

AND  INSURE  DIVIDENDS 

results  best, 
''guarantees' 


ORDER  NOW. 

Columbia   Incandescent 

Lamp  Co.,  St.  Louis,  Mo. 


COLUMBIA. 
I'P.       I     IIOVOLTSil 


BRANCH  OFFICES  : 

SAN  FRANCISCO:  Paul  Seller  Elec.  Works. 
BOSTON:    Equitable    Building. 
PHILADELPHIA:   1227  Real  Estate  Trust  Bldg. 
.MINNEAPOLIS:   821-829  Guaranty   Bldg. 
,\EW  YORK:    1311   Havemeyer  Bldg. 
CHICAGO:    Central   Elec.    Co. 
MEMPHIS:  35    Equitable   Bldg. 


\ 


y 
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THE  "ZENITH"  LAMP. 

An  incandescent  lamp  of  a  new  type — an  interme- 
diate between  the  arc  and  incandescent,  yet  retain- 
ing allof  the  simplicity  of  operation  of  the  regular 
incandescent  lamp. 

Brilliant  light — yet  soft  and  white — economical — 
ornamental.  ::  ::  ::  ::  ::  :: 

SEE    ILLUSTRATED     READING     NOTICE,      THIS     ISSUE. 

ELECTRIC     APPLIANCE      COMPANY, 

ElBCtrioal  Supplies, 
92  and  94  West  Van  Bufen  Street,      ::       CHICAGO. 


EDISON  MINIATURE  LAMPS 


are  made  in  more  than 
10,000  varieties, 

for  all  classes  of  work  in  Candelabra  and 
Decorative  Lighting,  Multiple  and  Series 
Burning  and  in  all  types  of  Battery  Lamps. 

Miniature  Sockets  and  Receptacles, 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Qeaeral  Electric  Company,  Harrison,  N.  J. 


SOFT 
GREEN 


MICA 


A    VERY    SOFT    MICA      FOR     COMMUTATOR     INSULATION. 

We  are  the  original  and  largest  Importers  of  this  quality  and  have  direct 
connection  for  our  supply.  If  you  have  not  used  this  quality  let  us  send 
you  a  sample  order.     Prices  lowest  in  the  market.     ALL  OTHER  QUALITIES. 

EUGENE  IIUIVSELL,  &  COUP  ANT, 

CHICAGO  AND  NEW  YORK. 


VOLT -AMMETERS, 


POCKET  SIZE, 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  Faults, 
Grounds,  etc. 

RELI AB  LE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

78-80  Cortlandt  St.,  NEW  YORK.  N.  Y. 

ROSE   POLYTECHNIC   INSTITUTE. 

Tebbh  Haute,  Ind.  a  College  ol  Engineeriog, 
Uechanical,  Electrical,  Civil  Engineering  ;  Cbemi- 
cal  course,  Architecture.  Extenalve  shops.  Mod- 
ernly  equipped  laboratorieB  in  every  department. 
Bxpenses  lev.  2l8t  year,  b'or  Catalogue  address 
C.  L.  MEES,  President. 


SPARKING 


Reduce*  the   working    caoaclly   of    a 
motor  or  dynamo,  wears  out  the  com' 
mutator,  wastes  power  and  may  cause 
\  fire.   All  this  may  he  avoided  If  you  use       ....... 

The  only  article  that  will  PREVENT 
SPARKING.  Will  keep  the  Commu- 
tator In  eood  condition  and  PRE- 
VENT CUTTING. 

AbS9luteIy  Will  Not  Oam    The    Brushes. 


60  Cents  per  stick.  $6.00  per  Dozen. 

SEND  FOR  FREE  SAMPLE  STICK. 
For  sale  by  all  supply  houses,  or 
K.  Mclennan  &  CO.  Sole Manufacturers,  909, 100  Washington  St.,  Chicago. 


It  will  put  that  high  gloss  on  the 
Commutator  you  have  so  long  sought 

•fter. 


TWO-YEAR  COURSES  IN 


Steam  and  Machine  Design 

j  and  in 

;      Applied  Electricity. 

jPRATT  INSTITUTE 

j  BROOKLYN,  N.  Y. 

Write  for  catalogue  and  particulars. 


Generators 


for 


Direct  Current 

BalH  In  Capacities 

Up  to  WOO  K.  W. 


Lighting, 

Power    and 

Railway  Service 

National  Electric  Company 


Alternating    Current 

Built  In  Capacities 

VptolSOOK.  W. 


Successor  to 
CHRISTENSEN  ENaiNEERINO  CO. 


ChlcBEo  :    Old  Colony  Bld^. 

PIttfburg  :    QeHatly  &  Co.,  Times   BIdg- 


Milwaukee 


San  Francisco,  |  Kllbourne  &  Clark  Co. 
Seattle,  I 


250  K.  W.  3-Phase  Alternator. 


BUY  DIRECT  FROM  THE  MANUFACTURER 


AERIAL  AND  UNDERGROUND 
CABLE    BOXES 

Our  cable  boxes  are  made  of  iJ-^-inch  finished  lumber, 
all  joints  tongued,  grooved  and  white  leaded,  doors  framed, 
hinges  and  locking  device  bolted  and  riveted. 

Painted  two  coats  of  asbestos  paint  inside,  two  coats  of 
white  lead  outside;  can  be  furnished  with  any  make  of 
terminal  head. 

Lock  nut  cable  terminals,  lightning  arresters  or  com- 
bination cable  terminals  and  protectors 

Used  by  the  largest  telephone  companies. 

Would  he  pleased  to  quote  you 


Cross-Arms,  Pins 
and  Brackets 

We  manufacture  all  regular,  and  any  special  cross- 
arms,  locust  and  oak  insulator  pins  for  high  voltage  trans- 
mission lines. 

Send  sketch  with  order  for  specials. 

Order  our  CALPA  pins,  substitute  for  locust. 


E.  J.  NOBLETT  CO.,  898-902  35th  St.,  Chicago. 
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FRANK  N.  PHILLIPS,  Prcsidcnt. 
C.   H.WAQENSEIL,    TRCASURCR. 


EUGENE  F.  PHrLDPS, 

GENcnAt.  Manager. 


E.  ROWLAND  PHILLIPS,  ViCE-Pncs. 
C.  n.  REMINGTON,  Jr..  Sec. 


AMERICAN  ELECTRICAL  WORKS 


PBOVIDEKCE,  K.  I. 

BARE  AND  INSULATEDELECTRICWIRE, 

ELECTRIC   LIGHT  LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  U»E. 

New  York  Store,  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store,  I'\  E.  Donohoe,  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


Electric  Heating  Apparatus 

SEND  FOR  64-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 

Cambrldgeport,  Mass. 

CHICAQO,  Monadnock  Block. 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  1 1  Pine  Street,    -    NEW  YORK  CITY 


Patent  Causes. 


Patent  Sollcltlnti. 


ELECTRIC   HEATING  APPLIANCES 


....OF  ALL  KINDS.... 

AMERICAN  ELECTRICAL  HEATER  COMPANY, 

ctaiogut.  l^and  19  Spencer  Street,  DETROIT,  MICM. 


Wrlt«  lor  Catalogue 


HART  &  CO., 

1702-1704 
Monadnock  BIdg,, 

CHICAGO. 


GrtlLlLlNs 


VDLDERIiNiGi 

irif  iLEites, ; 


aiMi'^  aanDBa 


25c.  each.    $2.25  per  dozen. 


FOR  ALL    ELE-CTRIC  WORK 

More  than  twelve  years  ago  Allen  Sticks  were 
iuveuted  by  a  practical,  scientific  electri- 
cian, after  years  of  exhaustive  study  and 
experiment"  Tbey  are  especially  designed 
for  electrical  work  and  as  a  substitute  for 
resin,  acids  and  soldering  salts.  Since  the 
inception  of  the  ALLKN  Stick  the  manufac-| 
turers  have  carried  on  a  series  of  endless 
esperlments  witb  a  view  of  meeting  every  pos-' 
slble  demand  upon  this  flrst-class  electricalllui. 
until  to-day  ttie  ALLEN  Soldering  Stick  is  as 
much  better  than  its  parent  than  that  tlrst 
ALLKN  Slick  was  betterthan  the  then  prevailing 
metbods  The  company's  motto:  "  Prae  ad 
Supremum"  i  forward  toward  the  highest),  Is 
lived  up  to  literally,  daily.  j 

Every  First-class  Electrical  Dealer  Sells  the 
ALLKN.    Write  for  blj^  sample.  I 

L.  B.  ALLEN  CO.,  Inc.,  | 

[ 1334  Columbia  Ave..  Chicago.  ^^ 


*  "  C  T  A  D  "   INCANDESCENT  * 
t       O  i  A"       LAMPS  J 


LONG  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 


MADE     BT    THE    MOST    SKILLED    AV0RK3IEN. 


i  COMPANY, 


^  STANDARD  ELECTRICAL  MFG. 


Niles,  Ohio. 


■»->t»¥V¥¥¥VV»»¥V¥»¥»»»»»»V-l 


BSTABLIBHBI)  18^/0. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  FortelMt 
DrlUJne,  Tapping,  Reaming,  Emery  Grindlin,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamion,  N.  T. 

Gen*I  European  Agents,  Sellg.  Sonneattaal  ft  C««. 
as  Queen  Victoria  Street,  London,  EnKland. 


NATIONAL  CODE  STANDARD 

"0.  K,"  Weatherproof  Wire. 
Slow  -  Burning  Weatherproof 
and  Slow- Burning  Wire. 

Priocs  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET,  R,  \. 


Stombaugh  Guy  Anchors 

ARE 

"  STRENUOOSEVELT." 

Because  They  Will  Stand  the  Most 

STRENUOUS    STRAINS. 

Write  for  new  Catalog  to 

W.N.Matthews&Bro. 

"DEAD   MAN"   KNOCKERS. 

603  Carleton  BIdg.,     St.  Louis. 


BEFORE    CONTRACTING    FOR 

1 

1  NO 

A. 

N 

DESCENT       ^ 

J^ 

IVIPS   1 

GET  THE 

STERLING    SPECIAL 

LITERATURE. 

STERLING 

ELECTRICAL  MFG.  CO. 

WARREN, 

OHIO. 

MANHATTAN   POLARITY  INDICATOR. 


The  Newest  and  Best  Indicator  made  for  Battery  or  Dynamo 
Current.  PRICE  75  CENTS  EACH.  Catalogue  No.  16  (just  out',  de- 
scribes it  and  hundreds  of  other  novelties.    Mailed  on  application. 

Manhattan  Electrical  Supply  Co., 

CHICAGO:    ISB-ISa  Fifth  Are. 
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WAWTED,    FOB  SAI^E    and 

timilar  WASTT  COIiUSIlt  advertise- 
ments {^o  -words  or  /ess),  S^-S^  an 
insertion :  additional  "words  yc  each. 
POSITION  "WAKTED  advertise- 
ments (jo  ivords  or  less),  $r.oo  an  in- 
tertion*  additional  -words  2c  each. 


POSITION     WANTED. 

As  superintendent  or  foreman  by  an  up-to- 
date  central  station  man  of  15  years'  practical 
experience.  Thorougbly  understands  overbead. 
interior  and  underground  construction.  Do  not 
use  liquor.  37  years  of  age.  Best  of  references 
Address  BOX  217,  care  Western  Electrician, 
610  Marquette  Building,  Cbicago. 


WANTED. 


One  experienced  incandescent  lamp  salesman, 
at  once.  Address  THE  SHELBY  ELECTRIC 
CO.,  Shelby,  Ohio. 


WANTED. 


Man  for  electric  siipply  office  and  sales  woric. 
to  act  as  assistant  manager  of  a  Western  Supply 
Company,  salary  81,200  per  annum.  Address 
BOX  220.  care  Western  Electrician,  510  Mar- 
quette Building,  Chicago. 


WANTED. 

Tbree  experienced  incandescent  lamp  sales- 
men, by  an  old  and  well-established  company  not 
in  the  "trust.  Applicants  will  please  state  age, 
experience  and  salary  wanted.  Address  BOX 
199,  care  Western  Electrician,  510  Marquette 
Bldg.,  Chicago. 


WANTED. 


E.vcellent  opportunity  is  olfered  alert  young 
electrical  engineer.  High  grade  laboratory  test- 
ing. Apply,  stating  education,  experience,  ref- 
erence and  remuneration  expected.  Address 
BOX  221.  care  Western  Electrician,  510  Mar- 
quette Building,  Chicago. 


WANTED. 


Lineman  to  inspect  lines,  etc.  of  1.000  and 
2.000  volts.  Gond  wages  and  steady  wotU. 
Married  man  preferred.  Address  BOX  222,  care 
Westera  Electrician,  510  Marquette  Building, 
Chicago. 


FOR  SALE. 

One  12x14  McEwen  center  crank  engine  with 
sub-base.  120H.  P.  atllO  Lbs.  and  H  cut-off 
and  275  R.  P.  M.  Wheels,  56xl2i/3.  Engine  Is 
brand  new,  has  never  been  erected  and  has  usual 
complement  of  fittings.  Cheap  for  cash.  Ad- 
dress FEED  W.  C.  BAILEY,  501  Spahr  Bldg. 
Columbus,  Ohio. 


FOR    SALE. 

Bargain— telephone  system— 200  subscribers. 
Paying  S2.000  net  per  year  and  increasing. 
Invoices  S7,200.  Good  long-distance  connec- 
tions. Fine  service.  Ko  competition.  Good 
rates.  Standard  construction.  Best  equipment. 
Located  in  "ue  ot  the  be-.t  towns  South.  Toe 
property  will  be  closed  out  August  1st,  to  high- 
est and  bt-st  bidder.  Address  BOX  218,  care 
Western  Electrician,  510  Marquette  Building, 
Chicago. 


FOR   SALE. 

1-75  K.  W.  Siemens-Halske,  220  volt  Gen- 
erator, direct  connected  to  a  13x16  single  valve 
Russell  engine.  1-150  K.  W.  Western  Electric, 
220  volt  Generator,  direct  connected  to  a 
15x20  four  valve  Russelt  Engine.  1  marble 
switchboard  equipped  complete  for  both  units. 
1-15  ]<  W.,  3-wire  Crocker-Wheeler  Equalizing 
set.  Address  BOX  219,  care  Western  Electrician, 
510  Martiuette  Building,  Chicago. 


■ssregory: 

'^  ELECTRIC  cof 

>5^-62  5.CUNT0N  5T.  CHICAGO 

All  d>naraos,  motors,  meters  and  transformers 
listed  by  thl.s  Company  are  at  their  warehouses 
ready  for  Immediate  delivery. 

FOR  SALE 

at  a  bargain  If  taken  immediately: 

1  '400  K.  W.  Westinghouse  Alternator. 
1-200    "       Stanley  Alternator. 
2-150    "      General  Electric  Altornators. 
3-120     " 

2-160  "  Westinghouse  500  V.  Railway  Genera- 
lora. 
Largest  stock  oE  second-hand  electrical  appa- 
ratus in  this  country.  Send  for  our  monthly 
Bargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  guaranteed. 


FOR  SALE. 

Stromberg-Carlson   Telephone   System    con- 
sisting  of  switchboard  and  45  telephones  (30 
I  wall  and  15  desk),  all  In  flrst-class  order.    Ad- 
dress KESNER,  SIEGEL,  COOPER  A  CO.,  Chi- 
cago, 111. 


FOR  SALE. 

One  1,000  K.  W.  direct  connected  vertical 
cross  compound,  side  crank,  Mcintosh  A  Sey- 
mour engine  now  completed.  Revolutions  per 
minute  120.  Steam  pressure  125  lbs.  Rated 
load  and  indicated  horsepower  1,520.  Cut-off 
iVo-  Thl-  engine  was  ordered  previous  to  our 
purchase  of  the  Citizens  Light  ^V  Power  Com- 
pany. We  now  wish  to  dispose  of  same  at  a.bar- 
gain.  The  engine  can  be  seen  at  Mcintosh  & 
Seymour  Factory,  Auburn.  N.  Y.  Address, 
Electric  Department,  Rochester  Gas  A  Electric 
Company,  Rochester,  N.  Y. 


FOR  SALE. 

The  City  of  Casselton,  N.  D., 
offers  for  sale  at  a  reasonable  price 
its  Electric  Light  Plant.  Will  ac- 
cept lighting  for  city  in  whole  or 
part  payment  of  purchase  price,  if 
desired.  Plant  is  well  equipped 
and  doing  a  good  business.  Address 
all  inquiries  to  BRUCE  D.  YOUELLS, 
City  Auditor. 


REPAIRS 

Motors,  Dynamos, 
Arc  Lamps,  Transformers 
Best  work.    Best  prices. 

Plerson  Electric  Co. 

86  LAKE  ST..  CHICAGO. 


FOR  SALE. 

60  wood  tauks  for  electrolytic  rertnlnsj.  50 
Weston  (t  Keystone  voltmeters  and  ammeters. 
Old  machinery  and  material  of  all  kinds  pur- 
chased WALSH'S  SONS  &  CO..  261  Washington 
Street,  Newark,  N.J. 


FOR  SALE. 

Direct  connected,  high  grade  generat- 
ing set  consisting  of  7  xy  vertical  enclosed 
engine  and  lo  K.  W.tgenerator,-37S  R. 
P.  M.,  entirely  new. 

Price,  $650.00  f.  o.  b.  Milwaukee. 


GOLTZ  ENGINEERING  COMPANY, 

127  Fulton  Street,  Chicago. 


SECOND-HAND 

Dynamos  and  Motors. 

We    Invite    correspondence 

with  those  wishing  to 

buy  or  seli. 


SCHUREMAN  &  HAYDEN. 

140  S.  Clinton  St.,  Chicago. 


YOUR 
BOOK  ORDERS 


Will  receive 
PROMPT  and  CAREFUL 
attention  if  sent  to        . 

Electrician  Publishing 
Company, 

I  510  Marquette  Bldg.,        Chicago. 


FOR  IMMEDIATE  DELIVERY. 


600  H.  P.  21  and  36x30  Williams  tandem  com- 
pound engine. 

260  H.  P.  12  and  24x18  Williams  tandem  com- 
pound engine. 

260  H.  P.  13  and  20^4x15   Armlngton  &   Sims 
cross  compound. 

300  H.  P.  20x18  Erie  Ball  automatic. 
76  H.  P.  10x13  Frost  automatic. 


DYNAMOS. 

180  K.  W.  and  120  K.  W..  G.  E, ,  60  cy.  A.  S.  type 

1.100  or  2,200  V.  alternatora. 
120  K.  W.  andeOK.  W.,  G.  E.,  133  cy.  1,100  and 

2,200  V.  altornators. 
150  K.  W.Wood  and  60  K.  W.,  Siemens-Halske  60 

K.  W.,  Siemens-Halske  2,000  V.  alternators. 
200  II.  P.  Edison  200  V.  motor. 
Direct  current  110  V.  generators,  all  sizes. 


Write  for  compiete  stocic  list  No.  51 
~    ILLINOIS  MAINTENANCE    COMPANY, 

1625  MARQUETTE  BUILDING, CHICAGO. 


Electrical  Machinery 

Bought,  Sold  and 

Exchanged. 


REPAIRS 


Switchboards 
Built  to  meet 
Specifications. 


ILLINOIS  ELECTRICAL   MFG.  CO., 

it  Prices.  PEORIA,  ILL.  Writ 


Lowest  Prices 


ENCIN  ES 

34x60  750-H.  P.  Internationa!  Power  Corliss. 

28x48  750  H.  P.  Harris  Double  EccentrlcCorllss 

24x48  500-H.  P.  Brown  Corliss. 

23x60  460.H.  P.  George  H.  Corliss. 

20x48  SOO-H.  P.  Harris  Corliss. 

18x42  250-H.  P.  Greene  Corliss.  Db.  Eccentric. 

12  and  22x42  250-0.  P.  Atlas  Tandem  Com- 
pound Corliss. 

16x42  176  H.  P.  Allis  Corliss. 

16x42  176.H.  P.  Hamilton  Corliss 

12x36  lOO-H.  P.  St.  Louis  Heavy  Duty  Corliss. 

12x36  lOO-H.  P.  Hamilton  Corliss. 

24x48  .'iOO-H.  P.  Buckeye  Automatic. 

16;4and  28^x27  400-H.  P.  Buckeye  Cross  Com- 
pouLfd  Automatic. 

15  and  23x17  250-H.  P.  Mcintosh,  Seymour  & 
Company  Tandem  Compound  Automatic. 

14x"'4.125-H.  P.  Weston  High  Speed  Automatic. 

12x12   90-H.    P.  PhoinlxCen. Crank  Automatic 

10x16  60-K.  P.  Atlas  Automatic. 
BOILERS. 

2— 825-H.  P,  Heine  Watertube  Boilers,  140  lbs. 


2— 280.H.  P.  Babcock  &  Wilcox  Watertube  Boil- 
ers, 150  pounds. 

2— 275-H.  P.  Babcock  a  Wilcox  Watertube  Boll, 
ers,  160  pounds. 

3— 275-H.  P.  Babcock  &  Wilcox  Watertube  Boil- 
ers, 130  pounds. 

1— 175.H.  P.  Babcock  &  Wilcox  Watertube  Boil, 
er.  125  pounds, 

2— 150-H.  P.  Babcock  &  Wilcox  Watertube  Boil- 
ers, 135  pounds. 

1—72x18  Tubular  Boiler,  125  pounds. 

3—72x16  Tubular  Boilers,  100  pounds. 

3—66x16  Tubular  Boilers,  100  pounds. 

l=-60xl8  Tubular  Holler,  100  pounds. 

8—60x16  Tubular  Boilers,  I'OO  pounds. 

1—66x16  Tubular  Boiler,  100  pounds. 

2—54x14  Tubular  Boilers,  100  pounds. 

HEATERS. 

1,000-H.  P.  National  Feed  Water  Heater. 
350-H.  P.  Baragwanath  Heater. 
300-H,  P.  Wheeler  Heater. 
150-H,  P,  Kroeschell  Heater. 


WHITEHEAD    MACHINERY  CO.,    Davenport,  Iowa. 


DETERIORATE.     LSTABLISHED    IE  YEARS.  bOLD    BY  AGENTS    AND    DE 

U.5.METAL  POLISH 


□  LISHES  ALL  METALS. 


W    GeO.W.  hOFFMAN 
295    E.W&qHiNCTON  St.  INOI&HAPOLIS.IND. 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
Bldg.,  Chicago.   You  will  save  TIME  and 

MONEY  by  doing  so.       ....... 

STERLING    EXTRA    INSULATING    VARNISH. 

Sterllngr  Extra  Black  Finishing  Varniali, 

Sterling:  Black  Air  Drying  Tarnlsli, 

Sterling  Black  Core  Plate  Varnl§h. 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 


BUY 


Pittsburg,  Pa..  U.  S.  A. 


Brougham  St.,  Blackfrlars  Road,  Salford,  Manchester,  England, 


Only  10  Cents  Each 

Practical  Books 

ON 

Electricity. 

How  to  make  a  dynamo. 

How  to  make  a  telephone. 

How  to  make  an  electric  motor. 

How  to  nake  a  storage  battery. 

How  to  make  a  Wtmhurst  electric  machine. 

How  to  make  a  magneto  machine. 

How  to  make  a  medical  induction  coll. 

How  to  make  a  pocket  accumulator. 

How  to  make  a  plunge  battery. 

How  to  make  a  voltmeter. 

How  to  make  a  galvanometer. 

How  to  make  a  hand  dynamo. 

How  to  make  a  talking  machine. 

How  to  make  a  \<a  H.  P.  dynamo  or  motor. 

How  to  make  a  toy  motor. 

How  to  make  an  electric  bell. 

How  to  make  a  telegraph  instrument. 

These  books  are  illustrated  and  will  b« 
sent  prepaid  on  receipt  of  price. 

Electrician  Publ'g  Co., 

BIO  Marquette  Building, 
CHICAGO. 


"Of  iill  inventions 
the  alphripet  ini 
the  printinc  press 
alone  excepted, 
those  inventions 
which  abridge 
distance  ha%e 
done  most  for  the 
civilization  of  our 


PERFECTION  IN  TR^VN  SPORT  ATI  ON 

IS  FURNISHED  BY  THE 

CHICAGO  &  ALTON  KAILTVAY 

The  heaviest  steel  rails,  laid  on  a  roadbed 
of  crushed  rock,  make  its  tracks  the 
smoothest.  Over  this  diistless  highway  are 
rim  the  most  palatial  trains  in  the  world 
—the  ;icnie  ol  luxury  and  comfort. 
AMERICA'S  MOST  POPULAR  RAILWAY-JUSTLY  TERMED 
"THE  ONLY  ^VAT" 

BETWEEN 

ChlcutfO,    Bt.    LoiiIb,  Kunnofi  City  and   Peoria. 

GEO.  J.  Ci-iAKLTdN.  Gen.  Pm.  Agt..  Chicago,  111. 


CHICAGO    EDISON    COIVIPANY  REPAIR   SHOPS 


TELEPHONE    MAIN    1280. 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicited 


76    MARKET    STREET,  CHICAGO.       TELEPHONE    MAIN 

r-        OPEN    DAY   AND    NIGHT. 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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All  about  these  and  our  other  299 
"Time  Savers"  in  our  new  catalog 
Xo.  10. 

H.  T.    PAISTE   CO., 

Chicago.     Pbiladelphla.     New  York. 


CHAPMAK 

LlGHTTSONG   ARRESTER 


IBLEPHONE  ^Telegraph  Ltnes 

Minnesota.  Ei-ecthic  C  o., 
patented  march  3,1903. 


PLACE    YOUR 

"Want"  and  "For  Sale" 
advertisements  In  the 

WESTERN  ELECTRICIAN, 

Immediate  Returns. 


ARE  THE  BEST. 


AMERICAN'1S!l!f°' 

ARE  THE  BEST.    Send  for  ducrlptive  Circular. 
Absolutely  Non-Infringing. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

irsT  o  ts89.         171  S.  Clinton  St.,  Chicago,  III, 


For  Electrical  Purposes.    ErerythlnK  In  turned 

Slate. 

Only  Firm  In  Vermont  who  makes  a  Specialty  of 

Alanulacturlne  and  Drilling  Small  Slates 

for  Electrical  Purposes. 

MANrFACTTJHER. 

FAIR  HAVEN,  VERMONT. 


A.  B.  YOUNG, 


McNAMARA   BROS.  | 

ELECTRIC  SWITCHBOARDS, 
SLATE  AND   MARBLE. 


Write  for 
Cataloi^ue  B. 


Fair  Haven,  Vt. 


FOR 

ill     A  VPI  ELECTRICAL 
VI    II    Ik  PURPOSES 
U  LA  I    C  ''LAIN  OR 
^"■»  ■   fc  ENAMELED. 

THE  MONSON  BURMAH  SLATE  CO. 

PORTLAND,    ME. 


engine. 


ENGINES. 


One  26x48  Harris  Corliss,  500  H.  P. 

One  18-34x48  Cooper  Corliss,  cross  compound,  500  H.  P. 

One  23x48  Harris  Corliss,  400  H.  P. 

One  20x36  Hewes  &  Phillips,  200  H.  P. 

One  18x48  George  H.  Corliss,  250  H.  P. 

One  16x42  Providence  Greene,  200  H.  P.  » 

Two  18-30x16  Westlnghouse  compound.  250  H.  P.  each. 

Three  18!4xl8  Armlugton  &  Sims,  250  H.  P.  each. 

One  18i4xl8  New  Yorlc  Safety,  250  H.  P. 

Two  10-18x20 Payne  tandem  compound,  150  H.  P.  each. 

One  13-19x15  Mcintosh,  Seymour  &  Co.  tandem,  175  H.  P. 

Two  14x13  Armlngton  &  Sims,  150  H.  P. 

One  14x14  Hice  automatic,  125  H.  P. 

One  13x12  Armlngton  &  Sims,  125  H.  P. 

One  12-20x12  Westlnghouse  compound,  100  H.  P. 

One  12x12  New  Yorli  Safety,  100  H.  P. 

One  10^-16^x12  Armington  ASims  cross  compound,  100  H.  P. 

One  9x16  Rice  automatic,  75  H.  P. 

One  12x10  Westlnghouse  Junior,  75  H.  P. 

One  8x10  B.  F.  Sturtevant,  40  H.  P. 

One  7x8  Payne,  20  H.  P. 

Three  6x5  Westlnghouse  Junior.  12  H.  P.  each. 

Two  5x4  Westlnghouse  Junior,  6  H.  P.  each. 

Direct  current  generators  and  motors,  110,  220  and  500   volts. 

Alternating-current  motors,  60  and  125  cycles. 

Brush  and  Thon\son- Houston  arc  generators — a.11  sizes. 

Babcock  S,  Wilcox  and  watter  tube  boilers. 

Transformers,  e^rc  lamps,  street  railway  motor  equipments. 


SEND  FOR  BVLLETINS   GIVING   ITEMIZED  LISTS. 

Charles  E.  Dustin  Co. 

II  Broadway.  NEW  YORK.   Storehouse:  ORANGEBURGH,  N.  Y. 


APPARATUS  i 


For  CentroLl  SteLtion  a^nd 
Power  Ho\ise  Eqxjipmervt 


A  three  hundred  kilowatt  a.lternaLting  unit,  consisting  of 
one  300  K.  W.  Stanley,  two-phase,  60-cycle,  2,400-volt  alter- 
na.tor,  directly  connected  to  a  16-52x24  Mcintosh,  Seymour 
&  Co.  vertica.1  cross-compound  engine. 

ALTERNATORS. 

One  250  K.  W.  General  Electric,  3,400  volts,  50  cycles,  three-phase. 

One  200  K.  W.  General  Electric,  2,300  voits,  40  cycles,  three-phase. 

One  180  K.  W.  General  Eiectrio,  2.300  volts,  60  cycles,  single-phase. 

One  180  K.  W.  Westlnghouse  2,200  volts,  60  cycles  two-phase. 

One  150  K.  W.  Westlnghouse,  2,300  voits,  60  cycles,  single-phase. 

One  150  K.  W.  Stanley,  1,100-2,200  volts,  133  cycles,  two-phase. 

Two  120  K.  W.  General  Electric,  1,040  volts,  125  cycles,  singie-phase. 

One  120  K.  W.  General  Electric,  2,080  volts,'  125  cycles,  singie-phase. 

One  90  K.  W.  General  Electric,  2,300  volts,  60  cycles,  single-phase. 

One  75  K.  W.  Stanley,  1,200-2,400  volts,  133  cycles,  two-phase.  * 

One  60  K.  W.  Westlnghouse,  2,200  voits,  60  cycles,  two-phase. 

One  60  K.  W.  Westlnghouse,  2,200  volts,  60  cycles,  singie-phase. 

One  45  K.  W.  Westlnghouse,  2,200  voits,  60  cycles,  single-phase. 

Three  35  K.  W.  Thomson-Houston,  1,100  voits,  125  cycles,  single-phase. 

RAILWAY  GENERATOHS  500-550  VOLTS. 

Two  500  K.  W.  General  Electric,  6-poie,  speed,  300  E.  P.  M. 

Two  300  K.  W.  General  Electric,  4-pole,  speed,  400  E.  P.  M. 

Two  225  K.  W.  General  Electric,  6-pole,  speed,  465  E.  P.  M. 

One  200  K.  W.  Westlnghouse,  6-pole,  speed,  510  R.  P.  M. 

Two  200  K.  W.  General  Electric,  4-poie,  speed,  425  R.  P.  M. 

Two  180  K.  W.  Westlnghouse,  4-pole,  speed.  535  E.  P.  M. 

One  110  K.  W.  Eddy,  4-pole  speed,  600  E.  P.  M. 

Two  100  K.  W.  General  Electric,  4-pole,  speed,  650  R.  P.  M. 

One  100  K.  W.  Wallcer,  4-pole,  speed,  750  E.  P.  M. 

Two  100  K.  W.  Edison,  bi-polar,  speed,  620  R.  P.  M. 

One  90  K.  W.  Thomson-Houston,  4-pole,  speed,  700  R.  P.  M. 

One  80  K.  W.  General  Electric,  4-pole,  speed,  700  R.  P.  M. 

Two  80  K.  W.  Detroit,  bl-poiar,  speed,  620  R.  P.  M. 

Five  62  K,  W.  Thomson- Houston,  type  D,  speed,  900  R.  P.  M. 

One  50  K.  W.  Brush,  type  Q,  speed,  1,050  R.  P.  M. 

DIRECT  CONNECTED  UNITS. 

One  200  K.  W.  Westlnghouse,  8-pole,  500-550-Tolt  generator,  with  18-30x16  Westing- 
house  compound  engine. 

One  130  K.  W.  General  Electric,  8-poie,  125-voit  generator,  with  12-20x16  Erie  Ball 
tandem  compound  engine. 

One  60  K.  W.  Eddy,  4-pole,  125-volt  generator,  with  13x12  Buffalo  Forge  engine. 
Brand  new. 

One  50  K.  W.  Commercial,  6-poie,  125-volt  generator,  with  8H-13xl2  Armlngton  & 
Sims  tandem  compound  engine. 

One  50  K.  W.  Eddy,  4-poie,  125-volt  generator,  with  13x12  Harrisburg  Ideal  engine. 

One  60  K.  W.  unit,  consisting  ol  two  25  K.  W.  General  Electric,  4-pole,  125-volt  gene- 
rators, with  one  triple  expansion  vertical  engine. 

One  30  K.  W.  Eddy,  4-pole,  125-voit  generator,  with  10x12  Watertown  engine. 

One  25  K.  W.  General  Electric,  6-pole,  125-volt  generator,  with  9JixlO  Armington  & 
Sims  engine. 

Two  25  K.  W.  Westlnghouse  6-pole,  250-volt  generators,  each  with  9x10  Bali  and  Wood 


We  Buy  or  Sell 


! 


RepairShop 

OPEN   DAY  AND  NIGHT 


TELEPHONE    US. 

Armature 

Fields 

Rewound^ 


CENERATORS-500  Volts. 

TwoT.  H.,500K.  W. 

FourT.  H.,  270  K.  W.,  arranged  to  be  driven 

with  a  single  ptHley  clutcti  coupling  on  each 

side  of  pulley. 
One  General  Eiectrio,  250  K.  W. 
OneWestlnghouse,  175  K.  W. 
Two  General  Electric,  100  K.  W.,  4  pole. 
Two  General  Electric,  100  K.  W.,  6  pole. 
Six  Edison,  No.  60,  175  K.  W. 
Six  T.  H.,   D62. 
One  Edison  No.  20,  60  K.  W. 

GENERATORS- 1  I O  Volts. 

Two  210  K.  W.,  G.  E.  design,  14  pole,  tor  direct 

connection,  at  a  speed  of  120  R.  P.  M. 
Four  60  K.  W.  Edison. 
Two  46  K.  W.  Edison. 

ALTERNATING   GENERATORS. 

One  750  K.W.,  Westlnghouse  60-cycle,  2-phase, 
2,200  volt  generator,  belted  to  one  24  and  48x 
60  cross-compound  condensing  Cooper  Cor- 
liss engine,  complete. 

Two  100  K.  W.,  G.E.  3  phase,  60  cycle  generator, 
comnlete. 

Two  100  K.  W.,  G.  E.,  1100  volts  monocyclic, 
complete. 

One  60  K.  W.,  Westlnghouse,  1100  volts. 

One  35  K.  W.,  Westlnghouse,  1100  volts,  com- 
plete. 

STREET  CAR  EQUIPMENT. 

One  hundred  and  eighty  25  H.  P.  motors,  new 
and  complete  with  pinions,  gear  and  gear 
cases. 

One  hundred  and  eighty  "K"  ControUerg. 

Twenty-tive  K-2  Controllers. 

ENGINES. 

Six  36  and  60x60.  Cooper  cross-compound, 
non-conaenstng,  new,  never  shipped  from 
factory. 

One  30x54  St.  Louis  Corliss. 

Two  24x60  Lane  &  Bodley, designed  for  rolling 
mill  woric. 

One  28x60  Pennsylvania  Iron  Works  Co. 

One  20x48  Wheelock. 

One  20x48  Double  Wheelocli. 

One  20x42  Wheelock. 

One  14x42  Hamilton  Corliss. 

Two  21x18  Armington  &  Sims. 

Four  16  and  22x22  Houston,  Stanwood  &  Gam- 
ble, cross-compound. 

Five  12  and  20x16  tandem  compound  Ball. 

Two  11  and  17x14  cross-compound  Ideal. 

Two  9  and  16x12  tandem  compound  Ball. 

One  8  and  13x12  tandem  compound  Ball. 

Three  17x18,  Skinner,  with  air  cylinders  at- 
tached. 

Two  16x20  Porter-Allen. 

Two  15x20  Automatic  Russell. 

One  15^x15  Armington  A  Sims  high  speed 
simple  automatic,  270  R.  P.  M. 

One  15x15  Armlngton  <&  Sims  simple  automatic, 
270  R.  P.  M. 

One  13HX15  Armington  &  Sims  high  speed 
simple  automatic.  300  E.  P.  M. 

One  14x17  Fisher,  new. 

BOILERS. 

Four  66x18  with  66  4-inoh  tubes.    A  complete 

battery  at  a  great  bargain. 
Three  66  x  14.  with  66  4-inch  tubes. 
Two  72  in.  X  18  ft.,  with  66  4-inch  tubes. 
Five  60x16  ft.  high  pressure  boilers. 
Two  Sterling  Water  Tube  Boilers,  250H.P.each. 
Two  500  H,  P.  Hazelton. 

FERRIS  WHEEL. 

One  60  ft.  Ferris  Wheel,  electrically  driven. 

AT  A  BARGAIN  —  A  complete  Edison  3-wire 

p  ant  of  300  K.  W.  capacity. 
It  will  be  profitable  to  wire  or  write  us  giving 

reouirements   of  machinery  wanted  or  for 

sale. 

JOHN  A.  STEWART  ELEGTeiG  CO. 


Offices : 
430  Sycamsre  St. 

CINCINNATI,  O 


Factory  and  Warahous*; 
LUDLOW,  KV 


i6 
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THE  KELLOQQ 


Portable  Desk  Telephone 


BEAUTY, 

Isn't  ft? 

HOW  DO 
WB  DO  IT  ? 

Simply  by  constantly  im- 
proving our  apparatus, 
going  on  the  theory  that 
even  the  best  is  not  good 
enough. 


Write  us  for  Latest  Prices. 


KELLOGfi  Switchboard  &  Supply  Company 

Green  and  Congress  Sts.,  CHICAGO. 


346  Broadway, 
NEW  YORK. 


♦—••••—•••< 


Electric  Building, 
CLEVELAND. 


The  I.  E.  S.  Ohmmeter 

WILL    QUICKLY     LOCATE 
YOUR  CIRCUIT  TROUBLES. 

WHY  NOT  TRY  IT? 

WEriE  FOR  CIRCULARS. 

Illinois  Electric  Specialty  Co., 

171-173  So,  Canal  Street, 
CHICAGO. 


AS  SIMPLE  AS  ITS  NAME. 


The  Telephone 

By  J.  E.  HOMANS,  A.  M- 

352  pages. 

Cloth,  Price  $J.OO. 

An  up-to-date,  practical  treatise  on  the 
construction,  theory,  installation,  care 
and  management  of  telephones  and  their 
appliances. 

Sent  prepaid  on  receipt  of  price. 

Electrician  Publishing  Co., 

510  Marquette  Building,        Ciiicago,  III. 


Telephones  that  Challenge  the 
World's  past  Champions  to  an 
"International"  Contest. 


"INTERNATIONAL" 

TELEPHONES  STAND  ONEQUALED 


All  connecting  wires,  binding  posts  and  ter- 
minal screws  fully  concealed. 

No  exposed  metal  parte  form  a  part  of  the 

qircult  at  any  time. 

I'he  only  instrument  of  its  kind  on  the 
market. 

TrQnpmittDli  clear,  distinct  and  far-reaching, 
llUilollllUDl  impossible  to  deteriorate. 

Every  distinct  partof  our  equipment  is  made 
strong  and  durable. 
Multiple 
Trunking 

FOB  ANY  SIZE  EXCHANGE, 

*'Internationar'  apparatus  embodies  In  the 
construction  of  the  parts  many  new  features  of 
vital  importance  to  the  durability  and  efQclency 
of  a  plant. 

Correspondence  solicited. 


SWITCHBOARDS  E^^^^^ 


INTERMTIONAL  TELEPHONE  fflFG.  CO. 

Harrison  aod  Cllnlon  Sts.,  CHICAGO,  U.  S.  A. 


PATENTED  TELEPHONY 

A  review  of  patents  pertaining  to  Telephones  and  Telephonic  Apparatus  by  the 

American  Electrical  Engineering  Association. 

COMTEWTS :  Introductory.— Percentage  of  Patents  Sustained.— Supreme  Court  Decisions. 
—Berliner  Case. —Induction  Coll.— Drawbaugh  Cases.- Hunnjngs  Transmitter.— Subscribern'  Calls. 
—Switchboards.— Law  System.— Mann  System.— Multiple  Board.— Express  System.— Rave rot-Hess 
System.- Comparative  Advantages,  Multiple  and  Divided  Board  Systems.— Carney  Plug  Board. — 
Brief  Mention.— Automatic  Switchboards.- Conclusions.- Index. 

Patent  of  A.  G.  Bell,  No.  174.465.  Patent  of  Emlle  Berliner,  No.  233,969.  Patent  of  Emlle 
Berliner,  No.  463,569.  Patents  of  Emlle  Berliner  in  Parallel  Columns.  Patent  of  C.  A.  Cheever, 
No.  208,463.  Patent  of  H.  H.  Eldred,  No.  303,714.  Patent  of  Thos.  A.  Watson,  No.  256,258. 
Patent  of  L.  B.  Firman,  No.  283.334  Patent  of  M.  G.  Kellogg,  No.  247,199.  Patent  of  C.  E.  Scribner. 
No.  330,058.  Patent  of  C.  E.  Scribner,  No.  300.144.  Trunking  Principle.  Patent  of  Shaw  & 
Childs,  No.  319,856.  Mann  System.  Patent  ot  L.  B.  Firman,  No.  252.576.  Western  Union  Pin 
Switch.  Express  System.  Patent  of  Sabln  &  Hampton,  No.  513,534.  Subscriber's  Automatic  Sig- 
nal.   Raverot-Hess  System.    Patent  of  M.  J.  Carney,  No.  258,886.    Apostoloff  System. 


Handsomely  Bound  jn  Cloth. 


5ent  Prepaid  on  Receipt  of  Price,  $1.50. 


ELECTRICIAN  PUBLISHING  CO.,    510  Marquette  Building,    CHICAGO. 


FARR 

TELEPHONES  FOR  EXCHANGES. 

HONES    FOR    PRIVATE    AND    COl 
LINES. 

FARR 

TELEPHONES  FOR  FACTORIES. 
Brackets,  Wirt  Pins  and  insulators. 
CARD  TELEPHONE  &  CONST.  SUPPLY  CO.,   nUIPAIill 

rAnn   118  &  120  W.JACKSON  BLVD.,     UlllbAUUl 


TELEPHONES    FOR    PRIVATE    AND    COUNTRY 
LINES. 


LEIGH  FOUR-PARTY  LINE  SELECTIVE  SIGNALINC  SYSTEM 


CONDENSERS   TO    STOP   THE     BATTERY    FLOW. 
NO  SPRINGS  OR  RELAYS  TO  GET  OUT  OF  ORDER. 

METROPOLITAN     TELEPHONE     &     ELECTRIC 

6 10   WILSON    AVE.,    CHICAGO,    ILL. 


CO., 


It  requires  Capital,  Electrical 


Knowledge  and  Good  Mechanics, 


as  well  as  Patience,  to  make  a 
SUCCESSFULTELEPHONE. 


LET  us  SEND  OUR 
CATALOGUE 
AND  TALK  PRICES 


AMERICAN 


CENTRAL 
ENERGY 


GENERATOR 
CALL 


TELEPHONES 

ARE  A   SUCCESS 
AMERICAN    ELECTRIC    TELEPHONE    CO. 

39JAOKSON    BLVD..    CHICAGO 


"Button"  Type  Telephoive  Transmitter. 


Louder,  clearer  and  better  in 
every  way  than  the  "Solid 
back".  Let  us  tell  you  about  it. 


Ssmt  top  Bookletm 


THE     FAHNESTOCK 
TRANSMITTER    CO.. 

74  Cortlandt  St.,  New  York  City. 
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In   IVIichiigan 

tlic  same  as  in  ntlior  slates,  tcleplinne  men   appreciate  gnud  lelephone  apnara- 

tus,    as    will    be 


noted  by  the  state- 
ment below: 


One 
Quality 


A.  B.  Smith,  State  Representative,  Grand  Rapids,  Michigan. 

Write  fur  bulletins  cuntaining  descriptiuns  and  illustrations. 

No.  1 — E.  Railway  Teleplione  Apparatus. 

^o.  2     E.  Bridging  Telepliones  and  Small  Generator  Call  Switchboards.     . 

No.  3  — E.  Construction  Material  and  Supplies. 

No.  4— E.  Generator  Call  Telephones  (in  print). 

No.  5  — E.  Central  Enfrgy  Telephones  (in  print). 

STROMBERG- CARLSON  TELEPHONE  MftN'F'G  CO., 


General  and  Eastern  Sales  Office, 
ROCHESTER,  N.  Y. 


Sales  Department, 
CHICAGO,    -    ILL. 


'•3  ■■■•■•■'■•■•■••{••{•••■■■•^■••■•••••••{■•■•••■■■■■•iaSSSSiSttltltiiaSaB>>*«*««' 

«■■•••••••••••••••••••••••••••••••••••••••••■•••••••••••••••••#•••••■•••••••••••• 

>••«•••••••••  ••••••••••••••••••••••••■•••••••••••••••••■••••••••••••••••••••••■•■•I 

•  ••  •••- 

••a  •••• 

ijj  Txingsten  MaLgnet  Steel  k 
^^Remy^'  Brandm 

•••  ■                                                                                                                             ■••■ 

*••  ~                        '■   -~—                                                        —                            •••• 

>•■  •••• 

•••  •••• 

|«S         Best  permanent  magnet  steel  for  high-grade  telephones.        •••] 

■•■  •••• 

ij:   A.  C.  Leslie  S,  Co..    Morvtreal.  Can.   :::■ 

::;  AGENTS  FOR  NORTH  AMERICA.  S:!" 


Doubled   His   Salary  Through 
the   I.  C.  S. 

I  attribute  a  large  part  of  my  success  to  the  International 
Correspondence  Schools,  since  they  gave  me  my  ability  to  go 
ahead  and  to  gain  the  position  I  now  hold.  When  I  enrolled  I 
was  an  engine  and  dynamo  tender  at  a  salary  of  $50  per  month. 
I  am  now  superintendent  of  the  Lamar  Light  and  Water  Co., 
at  $100  per  month.  I  shall  be  very  glad  to  do  anything  in  my 
power  to  further  the  success  of  the  Schools. 

M.  O.  SETTLE, 
Lamar  Light  and  U^aU'r  Co.,  Lamar,  Mo. 


This  is  but  one  of  many  hundred  indorsements  proving:  that  our  students  succeed. 
Our  new  booklet.  "1001  Stories  of  Success,"  gives  the  names,  addresses,  and  advance- 
ment of  over  a  thousand  other  students  whom  we  have  placed  on  the  road  to  progress 
and  prosperity.  To  those  inquiring  >\o%v  it  will  be  sent  free.  Our  Courses  cost  from 
$10  up.  Terms  easy.  No  books  to  buy.  Every  student  of  the  I.  C.  S..  is  entitled  to  the 
assistance  of  the  Students'  Aid  Department  in  securing  advancement  or  a  new  position. 
Start  TODAY  to  rise! 

Fill  Out  and  Send  in  the  Coupon  NOAV! 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS, 


Box  1002,  Scranton,  Pa, 

Please  send  me,  free,  a  copy  oE  "1001  Stories  of  Success," 
for  position  marked  X  belov 


and  explain  how  I  can  qualify 


- 

Electric-Lighting  Supt. 
Electric-Railway  Supt. 
Chief  Engineer 
Electrical  Engineer 
Electrical  Machine  Designer 
Electrician 
Telegraph  Engineer 
Telephone  Engineer 
Wireman 
Dynamo  Tender 

- 

Motorman 

Mechanical  Engineer 
Mechanical  Draftsman 
Refrigeration  Engineer 
Steam  Engineer 
Marine  Engineer 
Civil  Engineer 
Architect 
Cotton-Mill  Supt. 
Woolen-Mill  Supt 

- 

Textile  Designer 

Sanitary  Engineer 

Contractor  and  Builder 

Architectural  Draftsman 

Chemist 

Bookkeeper 

Stenographer 

To  Speak  French 

To  Speak  German 

To  Speak  Spanish 

City 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING   COMPANY, 

610  Marquette  BIdg.,  CHICAGO. 


•) 

I                      

1 

Automatic    Telephones^ 

Privacy 

Promptness 

Precision 

Profits. 

Automatic  Eiectric  Co,,      Citicago,    £#.   S.  A, 

OVER    150,000    PHONES    IIM    DAILY   SERVICE 

SWEDISH-AMERICAN  TELEPHONE  COMPANY, ch.caco 

SEE     THE     POIIMT? 
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SCALE   IN  YOUR   BOILERS  MAY   PUZZLE   YOU, 

Dearborn  Vegetable  Boiler  Compounds  Will  Give  You   a  Satisfactory  Solution. 

IF  WE   HAVE'NT  ANALYSIS  OF  YOUR   FEED  WATER  ON  FILE,  SEND  GALLON   SAMPLE. 


w^ilT* 


27-34  RIALTO  BUILDING,  CHICAGO,  ILL.  '\A^I»<1.     IH       KOGAI*, 


i<ien«  Telephone:  Harrison  3930  and  3031. 


ARE  YOU  LOOKING  FOR  MONEY? 

If  so,  buy  WALRATH  Q4S  OR  GASOLINE  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-Americun  Exposition. 

It  will  produce  as  good  a  com- 
mercial light  as  that  of  an  auto- 
maticsteam  engine,  either  belted 
or  direct  connected  generator. 
Simple,  Economical  and  Reliable. 

bend  for  Catalogue  VV. 

MARINETTE  IRON 
WORKS  MFQ.  CO., 

— --^  MARINETTE,  WIS. 

AGENCIES- 
301  Fisher  Building,  Chlcaeo.         619  Stevenson  Building,  Indianapolis. 
703  Bijou  Building,  Pittsburg. 
MacKay  Engineering  Co.,  149  Broadway,  New  York. 

Mackay  Engineering  Co.,  100  Boylston  St.,  Bo.ston. 

Strong,  Carlisle  A  Hammond  Co.,  Cleveland, 


t 


(COMMUTATORS,  after   two  or  three   years'  usage 
with   Dixon's   Graphite    Brushes,   show  surprising 
freedom  from  wear  on  account  of  the  perfect  smooth- 
ness of  the  Dixon  Graphite.    Ask  for  bot)klet  125-m. 

JOSEPH  DIXON  CRUCIBLE  COMPANY,  Jersey  City,  N.  J. 


EFFREY^iiTT  DREDGES 


FOR  CAfALOGUE, 

ADDRESS 

THE  JEFFREY  MFG.  CO. 
COLUMBUS,  OHIO. 


New  Dynamo  Tenders'  Hand=Book. 

By  F.  B.  BADT. 

a26  Pages,   140  Illustrations.     Flertible   Cloth  Binding.    Size  of  Type  Prnge 
5  1-3x3  inches.    Price  $1.00. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  10,000  of  the  new. 

Electrician  Publisliing:  Co., 

Sio  Marquette  Buildine.  CHICAOO. 


flM'CORMICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work. 

Gives  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plauta  which  are  unsatisfactory,  and  those  contem- 
plating the  improvement  of  powers,  will  find  it  to  their  interest  to  confer 
with  us.  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  in  use.  STATE  RE0UIREMENT8 
ANUSENUFORCATALOQUE. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


Boston  Office : 


76  Federal  Street. 


REGjRADE MARKS  jHE  Rhosphor  Bronze  SmeltingCo.|jmited, 

'  2200  Washington  AVE.,PHiLADELPHiA. 

]  "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

.  'INGOTS.CASflNGS, WIRE, RODS,'SHEETS, ETC. 

^Av6ln,3>MmrJ-    ,  —  DELTA    METAL 

-     y\\  CASTINGS,  STAMPINGS  and  FORGINGS   ' 

/bELTrtV  ORIGINAL  AND  Sole  Makers  IN  the:  (J.. S. 


Preserve  Your  Copies 


OF  THB 


Western  Eiectrigian. 


BINDERS  $1.00  £aCH. 

ELECTRICIAN  PUBLISHING  CO., 

».iilt«510M»rqiiett«>BiiildIii«i        ••  » 


CHlCACfO. 


whS  Governors 

For  Electric  Light,  Power  and  Railway  Stations, 
Also  Paper  and  Textile  Mills. 

We  arc  noiv  prepared  to 

GUARANTEE  ABSOLUTE  SATISFACTION 

Write  for  References  in  your  Locality. 

The  Replogle  Governor  Works, 

HIGH  &  CHESTNUT  STS.,  AKRON,  OHIO. 


SAMSON  TURBINE 

We  use  BOLTED  PLATE  COUPLINGS  on  the  upright  shafts  of  our 
SAMSON  because  they  are  more  rigid  than  JAW  CLUTCH  COUP- 
LING.S  and  are  not  liable  to  get  out  of  alignment.  The  BUCKETS 
are  made  from  flange  steel  and  the  RUNNERS  are  keyed  to  hammered 
vvrought-iron  or  steel  shafts. 

Write  Department  D  for  Catalog. 

JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.  S.  A. 


WE  BUY  OLD  BELTS 

Oa  SCRAPS.  ANY  SIZE  OR 

CONDITION. 

WE  CLEAN,  REPAIR  AND   RENEW 

OLD  BELTS. 

LEATHER  PRESERVER  MFQ.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 


When   in  search  of   a 
position    advertise    in 

the  = 

Western  Electrician. 


Practical  Running  of  Dynamos. 

A  little  booklet  oo  the  care  and  the  locatlog 
and  remedylUK  ot  troubles  Id  ^ynaiooi  aad 
motorB. 

Catalogue  of  mechaDlcal  and  electrical  books 
free. 

ELECTRICIAN  PUBLISHING  COMPANY, 

610  Marquette  Bldg.,  Chicago. 


c  MECHANICAL  BOILER  C 

***  THEONLY  KNOWN     METHOD    OF  V. 

KEEPING     BOI  LERS   CLEAN    AND  FREE  OF  SCALE. 
INSTALLED     OUR     EXPENSE    O  N  _6  0     DAYS    TRIAL 

MECHANICAL  BOILER   CLEANER   CO. 

WR.MASON   Manager.  4-13  WESTERN  UNION  BUILDING.    CHICAGO. 
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THE  SMITH-VAILE  ELECTRIC  TRIPLEX  PUMPS 


aflford  an  excellent  means  for  pumping  water  for  House  service,  Hydraulic  Elevator  service 
Factories  and  Mills  desiring  an  independent  water  supply,  also  for  Mine  Work  and    ;     :     : 

^  WATER  WORKS  SUPPLY. 

Can  be  located  wherever  electric  current  is  available,  and  require   little  or  no  attention 
afttjr    once    installed.      We  make  steam  and  power     :      ;:;;:::::::.:: 

PUMPING   MACHINERY  FOR   ALL    PURPOSES. 

Jet  and  Surface  CONDENSERS,  Feed  Water 
Heaters  and  Victor  Turbine  Water  Wheels 

THE  ( STILWELL-BIERGE  &  SMITH-VAILE  CO., 


DAYTON,  OHIO,  U.  S.  A. 

New  York:   141  Broadway.  Chicago:  311  Dearborn  St. 

Philadelphia:  619  Arch  St.  Cleveland:  1116  ^ew  England  BIdg. 

New  Orlearjs:  304  Hennen  BIdg. 


Boston:  73  Oliver  St. 
Baltimore:  1107  Continental  Trust 
BIdg. 


Sales  Agents:  FREDERIC  NELL,  97  Queen  Victoria  St.,  London,  Bng.    E.  P.  AUSTIN,  Smith  BIk.,  Pittsburg". 


yiitii>i.iniiiV,i»Viiir[Cf^O!>li^ 

ABC 

liaLm^\f'FAP?AHAfy5 


Moo\js,-:i  upon  'Tii'juiJf    '\ 

M  EH  J  CAM 
LOVlEti  CO 

urrnorr 


CHJCAoa  LOH'JOi-l4 


You  are  spending  over  onfe- 
fifth  more  on  fuelj  supply 
if  you  have  not  a 

GREEN'S 
ECONOMIZER 

in  your  plant  than  other 
plants  so  provided.  We  have 
testimonial  letters  from  thousands  of  users,  many'  from  the  largest  elec- 
tric light  and  power  plants,  bearing  out  our  statement.  Just  how  we 
make  this  saving — how  we  keep  a  reserve  of  HOT  WATER  always  on' 
hand  for  sudden  calls— how  we  save  in  boiler  repairs,  is  all  ex- 
plained   in    our    free    bot_iklet. 

THE  GREEN  FUEL  ECONOMIZER  CO.,  ^'^^r'^^'' 

Sole  i\Ianufacturers  in  the  U,  S,  A. 


Bear  in  Mind  THE  WORTHINGTON 


Water-Tube  Sectional 


is  side-fired,  and  set  in  battery  in  units 
from  luo  to  360  H.  P.  We  malie  our  end- 
fired  type  in  powers  from  20  to  125 II.  P. 

NO  BRICKWORK. 

NO  BENT  TUBES. 

NO  SCREWED  JOINTS. 


CROSS  CtCTlON 

100  to  360  H.  P. 


Iron  casinp  a  system  of  doors  makes 
all  parts  accessible.  ^ 

CASING  Lined   with  Non-Conductor. 
LARGE  Power  in  Small  Space. 
High  Pressure  with  Safety. 

SEND  FOR  CATALOG. 


N.  Y.  SAFETY  STEAM  POWER  CO.  ^°itrSitT'  Chicago,  III. 

NEW  YORK         PHILADELPHIA         SAN   FRANCISCO  BOSTON 


THE   BABCOCK  &  WILCOX  CO.,  85  Liberty  St.,  N.  Y. 

WATER  TUBE 
STEAM  BOILERS 

STEAM 
SUPERHEATERS 


BRANCH    OFFICES: 

BOSTON,     35    FCDERAL    STREET. 

PHILADELPHIA,   mo-mz  north  am    bldo 
SAN    FRANCISCO,  63  first  street 
PITTSBURG,    1218  FRicK  Building, 
NEW    ORLEANS,  339  caronoelet  street. 

CHICAGO,      1215    MARQUETTE    BLOC. 

ATLANTA,  expire  bldc. 
CLEVELAND,  roe  new  enolano  bloo. 

MEXICO      CITY,     7    AVENIDA    JUAREZ. 

HAVANA,  CUBA,   ii6  i-2  calie  oe  la  hab.na 


200  Pounds  WorI<ing  Pressure 


Our  Book,  STEAM,  mailed  free 
on  application. 
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ARNOLD   ELECTRIC 
f  OWER  STATION  Co. 

Engineers,  Contractors  for  Complete 

Electric  Plants.    Results  Guaranteed. 

SUITE  1^39.  M\RQUETTE  BLDQ..  OHIOAQO. 

NEW  YORK  OFFICE:  711  TRANSIT  BLUG. 


CHAS.  L.  BROWN, 

Contracting  Electrical  Engineer. 

804  Fisher  Building, 

I  Telephone  Harrison  3698.       CHICAGO. 


C.  W.  Cakman.  M.  C.  Habtuan. 

Carman,  Chas.  Whitney  | 
&Co., 

CONSULTING   ENGINEERS, 

88  La  Salle  Street,  CHICAGO. 


MICHAELS  &  HILLY 

CONTRAOTINQ  AND  ELECTRICAL  ENGINEERS. 

Manufacturers  of  Slow  Speed  Dynamoa 

and  Motors. 

Secondary  TranHformers  for  Bella 

and  Annunclatore. 

flO  &  fi2  West  Van  Buren  Street,  Chicago,  111. 


BRYAN,  WILLIAM  H. 

M.  Am.  Soc.  M.  E.. 

Consulting  Mechanical  and  Electrical 
Engineer. 

Lincoln  Trust  Building,  ST.  LOUIS. 


Crumb,  W.  H.  &  Company 

Contractors, 


TELEPHONE  ENGINEERING  AND 
CONSTRUCTION. 


-     Chicago. 


Warren  Ornc.  W.  D.  Akeley 

Orne  Electric  Co. 

ELECTRICAL    CONTRACTORS 

Lighting,  Power,  Telephone, 

Room  314,  263  Dearborn  Street,  CHICAGO. 


lUMPHREY,     Henry    H    ^ 
CONSULTING  ENGINEER 

Central  Lighting  Stations, 

Electric  Power  Transmission. 

Suite  1305,  Chemical  Bldg.,      ST.  LOUIS. 


I  Long  DlaUnce  Phone  Central  2U8. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR, 

Speoialtiks— Central  Station  Heating  Plants, 
I  Water   Works  Steam  Plants,  Electric  Light, 
I  Gaa  and  Street  Railway  Plants. 
1  1220-21  Marquette  Building,    CHICAGO. 


BISSELL,.G.W.,  M.  E. 

Iowa  State  Collegb,  Ames,  Iowa. 

Consulting  Mechanical  Engineer,  Lighting, 
Power,  Pumping  and  Heating  Plants  tested  I 
AND  DESiuNED.      Economjr  and  Power  Tests  | 
I  of  Engines  and  Boilers. 


KOHLER    BROS., 

Contracting     Electrical    Engineers, 
Lighting  Power  Railways, 

1804-1806-1808-1810.1812  Fisher  Building, 
CHICAGO. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer, 

Flans,  SpeclflcationB  and  Supervision  oC  In- 
stallation of  complete  telephone  plant& 
Special  Reports  on  Telephone 
Properties  and  Apparatus. 
I  411  Electrical  Bldg.,  Cleveland,  Ohio. 


DUGALD  C.  JACKSON.  C.   E. 
WILLIAM  B.  JACKSON.  M.  E. 

MEMBERS 

AMERICAN   INSriTUTE   OF   ELECTRICAL   CNGINEERB 

AMERICAN   SOCIETY    OF    MECHANICAL    ENGINEERS 

AMERICAN    SOCIETY    OF    CIVIL    ENGINEERS 

ENGINEERS.       EXPERTS. 

MAD'SON,    WIS. 


Send  your  Book  Orders  to 

ELECTRICIAN  PUBLISHING  CO., 

BIO  Marquette  Blric.  Chicago. 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


Northern  Wisconsin  Resources. 

Northern  Wisconsin  offers  the  finest  oppor- 
tunities for  manufacturing  and  settlement. 
Fine  grazing  lands,  hardwood  timber  and  splen- 
did soil  for  the  settler;  Iron  ore,  clay,  marl 
and  Icaolln  for  the  manufacturer,  are  awaiting 
those  who  eeelc  the  opportunity.  Transporta- 
tion facilities  are  of  the  best.  Interesting  book- 
lets, maps,  etc.,  are  yours  for  the  asking. 

W.  H.  KILLEN,  Land  &  Induslrial  Com'r; 
JAS.  C.  POND,  General  Passenger  Agent, 

Wisconsin  Central  Ry..  MILWAUKEE.WIS. 


WESCO'S  NEW  GENERAL 
SUPPLY  CATALOG  No.  50 

Illustrates  the  most  complete 
and  up=to=date  line  of  supplies 
and  construction  material 
ever  listed.  ::  ::  :: 

YOU  SHOULD  HAVE  ONE. 


We  carry  in  St.  Louis  the  largest  and  best 
assorted  stock  in  the  U.  S. 


WESTERN  ELEGTI{IGAL  SUPPLY 
COMPANY     ::     st.  Louis,  u.  s. ». 


July  4.   1903 


WESTERN    ELECTRICIAN 


MUST  MOVE  AT  ONCE 


We  are  cleaning  up  our  St.    Paul   yard    preparatory    to    moving   our    business 
North  and  will  make  ATTRACTIVE  PRICES  on  the   FOLLOWING  STOCK: 


2000,  4  inches  20  feet. 
600,  4        "         25      " 
250,  7        "  25      " 

372,  6        "         25      " 

875.6        "         30      "    will  cut  to  7  inches 
25  feet. 
77,  7  inches  30  feet. 
I40,  6        "        30     "      will  cut  to  7  inches 
30  feet. 


20,  7 

inches 

35  feet 

14,  6 

45     " 

5,  7 

45      " 

18,  6 

50      " 

4.  7 

50      " 

200,  5 

35      " 

25  1 

Feet. 

will  cut  to  7  inches 


CHICAGO  LUMBER  A  COAL  COMPANY, 


m 


1129-31   Lumber  Exchange, 


Minneapolis,  Minn. 


m 


Peerless  Direct  Current 
Desk  and  Ceiling  Fans 


Made  in  all  sizes  and  styles  and  for 
any  voltage.  Our  "1903"  models  em= 
body  all  the  best  and  latest  improve- 
ments known  to  good  fan  motor 
practice.  We  issue  bulletins  fully 
describing  them.  ::  ::  :: 


Western  Electrical  Supply 
Company,     ::     St.  Louis,  ll.  S.  L 

Get  Our  New  General  Supply  Catalogue  No.  50 
Just  Published. 
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CEDAR  POLES 


From  1 6  F«et  to  70  Feet. 
SPECIAL  PRICES  ON   SMALL  POLES. 


C.n. WORCESTER  CO. 

SUITE   IZ06  TRIBUNE  BLDG.  CMICA60. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONG   LEAF 

PINE  AND  FIR. 


■,4X8  IC      u  s. 


*^     ^^    ^^V^^ve*    MORSE  CEDAR  CO., 
^  ^<6^  ^^^    <^  ^^* 


SAGINAW,    MICH. 


STANDARD  TIE  COMPAMY,  '^"-"'iri'tTo'if.'a'ic'i?."""*'""' 


ENQUIRE  OF  EITHER. 


SUPERIOR  CEDAR  &  LUMBER  CO.,  '"'{jiil'h".^' 


IDAHO 


8,000  in  one  yard,  now  ready  for 
shipment.  40  ft.  to  70  ft.  lone, 
7  in.  and  up  tops.    Must  be  moved. 


CEDAR 
POLES 


Large  stocks  Michigan  White  Cedar 
Poles.    Write  for  Prices. 


FRANCIS  BEIDLER  &  CO., 

519  W.  22d  St.,  Chicago,  III. 


Western  Electrician 

Want  Ads 


ine     Ro8ul-l:i 


LINE  BUILDERS'  TOOLS. 


Our  Tool   Book  tells  about  tbem. 
It  is  of  Interest  to  all  Uaemen.     Get 
a  copy  now.    FREE. 
Headquarters  for  Linemen's  Tools. 

MATHIAS  KLEIN  &  SONS,'"iScl''G"o^rL':^'- 


Central  Manufacturing  Go. 

Chattanooga, 

Teen. 

Mfrs.  and 

Dealers  in 

7eUev  Fine, 
CtOBS  Arms, 
loouSt  Fins, 
Oalc  Fins,  Electrical  Uoaldinge,  Oak  Braelnts. 

LABOB  ATOCKB  OM   HAND. 

Delivered  prices  quoted,  F.  O.  B.  ears,  your  city, 
In  any  quantity. 


SPT 


Do  you  know  what  that  means? 

WhPn  you  .see  it  on  the  butt  end  of  a  Pole  it  means  that 

the"  Pole  is  O.  K. 
Our  inspectors  have  inspected  and  accepted  it. 
These  inspectors  are  paid  by  US,  but  they  are  working  for 

YOU. 

THE  STANDARD   POLE  &  TIE  CO. 

SOS   Venezuela  Bidg.,  N.  Y. 

BRANCH  OFFICES:    Wilmington,  N.  C;  Brooksville.  Fla. 


WHITE  CEDAR  POLES 
Hall  L.Brooks 

TOMAHAWK,WIS. 


POLES 


W.  C.  STERLING  &  SON, 


MONROe,   MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constantly  on  Hand 


Poles 


CEDAR  POLES 

CARNEY  BROTHERS  COMPANY, 

610  Chamber  of  Commerce,  CHICAGO,' ILL. 


The  Electrieian  Publishing  Co.,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


MICHIGAN  WHITE 


LARGE  STOCK. 


PROMPT  SHIPMENTS. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 
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WHOLESALE 
PRODUCERS 


PDLES 


LINDSLEY     BROS.     CO.  THE    LINDSLEY    BROS.      CO. 

(MICHIGAN      POLES)    CHICAGO.  >  (WESTERN     P  DUES  )  SPOKAN  E.    WASH. 

AE3DRES5      INQUIRIES    TO      GENERAL.      OFFICES        TRIBUNE      BLDQ.    CHICAGO. 


?-'«^5N^^^~>^^vi>-sXi-^^^^«>'S><^S'5^<$KS.<S>^<S><S«SK!><s><S><5><$-<s>^<5>.S>^^^«.<$>.S>«><S>«><J><S> 


A  No.  I  Cedar  Tie 


except  in  size,  at  less  tliiin  a  No.  2  price.  Our  price 
makes  It  protiiab'e  to  space  IH  incb  centers.  Figure  it 
out,  or  better.'iet  us  tigure  with  you,  on  that  new  work.  'Twill  do  us  both  good.  At 
least,  that's  been  the  experience  o(  plenty  of  other-^.  Of  course  we  liandle  all  sizes  poles 
as  well.    Belter  get  our  prices  anyway,     lietter  get  them  now. 

509  Phoenix  Block,  ...  BAY  CITY,  MICH. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Best. 


Are  the 

D.  W.  PHELAN, 

277  Broadway,  NewYork 


POLES,  TIES,  POSTS. 


PRODUCERS. 


THE  PORTER  CEDAR  CO., 
SABINAWi   MIGiis 

We  want  your  Inquiries  always^ 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG  LENGTHS  A  SPECIALTY. 


I  MONTANA. 


WESTERN  LUMBER  &  POLE  CO., 


Main  Office,  DENVER,  COLO. 


YARDS  -  N£W  OULUTH , MINN.-  FLOOOWOOD,  MINN.  -  WELLERS .  MINN. 


IDAHO,  WISOOMSiM, 
MIOHIGAM 


CEDAR  POLES 


FOR  TELEPHONE,  TELEGRAPH, 
ELECTRIC    LIGHT,     TROLLEY. 


POSTS,    POLES.    TIES    AND    EVERYTHING    IN    WHITE    CEDAR 

YARDS      IN    IDAHO      ANli      AT      WASHnLKN.      PLIMMKII      AN1>       BRULE,      WISCONSIN. 
I        rAUfI    m       GENERAL  OFFICE:    1705  FISHER  BLDG..    CHICAGO.       rAUII    PR       I  ■  Al 

I.  FOWLER      Branch  o«c.s: I w;„\>>r."w^xTon.'"'     FOWLtR-JAC( 


JOHN.  H.  FOWLER 


FOWLER-JACOBS  CO. 


i2<^Cas/v^  'V>.<yVx^ 


IP^^XUnxN^ 


BUY  YOUR  POLES  FROM  FIRST  HANDS-THE  PRODUCER. 

DU     CHI  ilCD  I  ilMRCD  Oil      MERCHANTS'  NATIONAL 
.  m.  ruLmcn  luividcii  uu.,  bank  bldg.,  chicabo. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBIAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


TIES 


\  Yellow  Pine  stock,  100.000 
■J  6x8-8  ft.  CKestrvvjt  and  Oak. 
(    large  stock,   standard  sizes. 


,    (Southern  WKIte  Cedar) 

)   Jong  lea-f  Yellow    Pine 

;    octa-gonal  a.nd  sqviare, 

Chestnvit    and    Cypress. 


POLES 

Yellow  Pine  Cross  Aims,  Pirs  ;ind  Brackets. 


Manvifactvjred   by 

EGDLESTON  LUMBER  CO., 

29  Broadway,  NEW  YORK. 


"Prompt  deli-Veries  ^rom  jtockj  J^ein 
^orK^ctty  yard,  or  direct  J^rom  millj. 


)ra%eWHITE?!,°Llg 
of  all  sizes. 

Let  us  quote  you  prices. 

PACE  &  HILL  CO. 

1235  Guaranty  BIdg. 
MINNEAPOLIS,  MINN. 


TEN    YEARS'    LOCUST   PINS 

EXPERIENCE    IN     MAKING       ki  V^  \^  \/  W     I         F      I    IH  W 

enables  us  to  know  what  we  are  talkinfj  about  when  we  assure  you  that  our  pins  will  shed  water 
better,  fit  better,  and  last  lonsrer  than  others.  Then  there  is  a  difference  in  timber.  Ours  the 
best  that  grows.  CAROLINA  LOCUST  PIN  &  MICA  CO.,  Franklin,  N.  C. 


••  •  • 

..V. 


CEDAR  POLES  AND  POSTS 

w^  Mueller   company 

Main  office  \z\HZ-\5  Marquette  Building 

CHICAGO. 


,9. 


POLES 


(WHITE   CEDARJ 


WRITE  FOR  PRICES. 

THE  0.  G.  LUMBER  CO., 

VULCAN    MICH. 


CEDAR  POLES  i^i'hki^?''^ 

SPECIAL    PRICES    UPON    APPLICATION. 

PROMPT    SHIPMENT    A    SPECIALTY.  ,     J| 

A.  E.  WHITMORE,  230-3i-32  Lumber  Exchange,  Minneapolis,  Mini 
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Westinghouse 

O.  D.  and  Type  N  Transformers. 


Two  primary  and  nine  secondary  voltages  permit 
the  same  transformer  to  cover  a  wide  range  of  work- 
ing conditions. 

Can  a  central  station  manager  afford  to  purchase 
transformers  having  but  two  secondary  voltages,  when 
a  choice  of  nine  may  be  had  from  a  Westinghouse 
Type  N  or  O.  D.  Transformer? 


Terminal  Block  of  Transformer. 


Write   for   Illustrated   Transformer   Publication   7007. 


Integrating:  Wattmeters 


Three-wire,  Single  Phase. 


Two-Wire,  Single  Phase, 
Class  Covered. 


Two=Wire,  Single  Phase, 
Metal  Covered. 


Polyphase. 


Accurate  from  two  per  cent,  of  full  load  to  fifty  per  cent,  overload. 
Accurate   on   inductive   loads    of    any    power   factor. 


The  Recognized  Standards. 


Write  for  Illustrated   Wattmister  Folder   4003. 


Westinghouse  Electric  &  Mfg.  Co., 

Sales  Offices  in  all  Large  Cities.  PittsbUfg,    Pa. 
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YOST  SOCKETS 


ARE  OF  THE 


SUPERIOR  SORT. 


% 

% 
% 
% 

■*> 

Im  YOST  ELECTRIC  MFG.  GO. 

^  TOLEDO,  OHIO,  U.S.  A. 

-*> 

y/-  ^''  sf  jf- }?  jT  h^  jf  K"  ^  ^'•  j«  J?  J? :? :? :? :?  ^s* :?  ^'  jf  ^f  ^f"  s?'  *>'  ^s' »?  ^'^  s?"  J?  s? :? :? 


Good  to  look  upon. 
Purse  swcllers. 
Long  life  friends 

(if  you  are  in  business  to  stay). 

If  you  have  investigated  we 
probably  have  your  order — if 
you  haven't,  why  don't  you? 

It  will  pay  you  and  maybe 
us  also. 


20th   CENTURY 

LAUNCHES 

When  figuring  on  your  summer  out- 
ing, we  know  you  will  be  in  want 
of  a  boat  of  some  description,  so 
you  can  enjoy  yourself  and  obtain 
the    benefit    of    your    vacation. 

SO  LET  US  FIT  YOU   OUT. 

RACINE  BOAT 

MANUFACTURING  COMPANY 


BOX  13,  RAUINE,  WIS.,  U.  S.  A, 


The  ideal  gentleman's  pleasure 
craft.  The  finest  launcli  that  floats. 
Speedy,  safe,  simple  and  reliable. 

15  FT.  FISHINQ  LAUNCH,  S150.00 

16  FT.  FAMILY  LAUNCH,    200,00 
35  FT.  CABIN  UUNCH,   1,500.00 

Send  10  cents  for  80-page  illus- 
trated catalogue  giving  the  truth 
in  detail  about  the  best  boats  built. 


TYPE 


INDUCTION 
WATTMETERS 

register 

accurately 

all  the 

energy 

all  the 

time 

on  circuits 

of  any 

power 

factor 

Fort  Wayne  Electric  Works, 


MAIN  OFFICE  AND  FACTORY, 


FORT  WAYNE, 


IiND. 


:^b 
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ALUS-CHALMERS  CO., 

CHICAGO,  U.  S.  A. 


Reynolds  Corliss  Bnglne. 


Sole  Builder* 
of 

REYNOLDS 

CORLISS 

ENGINES 

For  All 
Power  Purposes 


SPECIAL  ENGINES  FOR  ELECTRIC  LIGHT  and  STREET  RAILWAY  PURPOSES. 

RIEDLER    PUMPS    AND   AIR    COMPRESSORS. 


STURTEVANT 
ELECTRIC    FANS 

ARE  SPECIALLY  DESIGNED. 


Our  immense  variety  in  styles  and  sizes  of  Electric 

Motors  makes  it  possible  for  us  to  construct  high  or 

low  pressure  electric  fans  in  great   diversity  to  meet 

any  possible  conditions. 

Motors  are  built  of  enclosed  or  open  types,  according 

to  the  amount  of  dust  and  moisture  in.  surrounding 

atmosphere. 


B.  F. 

185 

New  York. 


STUR.TEVANT  CO. 

BOSTON.  MASS. 

Philadelphia^.        Chicago.        London. 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  insulation  and  mechanical  purposes,  in  sheets, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  00  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


The  Simplest,  Most   Practical   and    TL.  .     C  ^^^\WiM  ^\tUI  t  ^^  Ik  I 
Economical  Turn-down  Electric  Lamp      |   11  C     C  W  W  ill  \J  lYI  I  O  A  k 

Style  I— Pull  string  for  bright  or  dim.    Style  2— For  variation  In  light  turn  bulb  one  way 
or  tho  other.   Write  for  booklet  and  prices.   All  voltages  and  bases. 

ECONOMIUL  ELECTRIC  URP  CO.,  123  iMi  St..  aw  vtm. 


The  Bossert  Electric  Construction  Co. 

MANUFACTURERS  OF 

STEEIi  OUTLET  AND  JVNCTIOIf  BOXES, 
8WITCHBOABJ>S,   PAlTEIi    BOARDS,   SWITCHESI,   ETC. 

UTIOA.,     I^K'XA^    VOiVK. 


^Black  Diamond  File  Works  ^ 


4f? 

'%0 


Est.  18G3. 


Inc.  I8»S. 


Twelv* 
Medals 
Award  sd  at 
international 
Expositions 


Special 
Prize 

Gold  iMedal 
at  Atlanta, 
189S. 


OVn  «OOD»4  ABE  ON  HAlyE  IIV  EVERY  I^EADIKTC  HAB»WAmE 
STOAE  Iir  THE  UKITED  HTATEI^  AND  CANADA. 


G.  &  H.  BARNETT  COMPANY, 

PHILADELPHIA,    PA. 


BARE  COPPER  WIRE. 

RUBBER    COVERED    WIRE. 

WEATHER  PROOF  WIRE. 

MAGNET  WIRE.  LAMP  CORD. 


RDEBllHQ 


POWER  CABLES. 
TELEPHONE  CABLES.  ,      OFFICE  WIRE. 

JOHN  A.  ROEBLING'S  SONS  CO., 


TRENTON,  N.  J. 


AGENCIES  AND    BRANCHES: 


NEW  YORK. 


CHICAGO. 


CLEVELANn. 


SAN  FRANCISCO.      PHILADELPHIA.      ATLANTA. 


Watson 
Motor 

DIRECT-CONNECTED  TO 

Latham  Stitching 
Machine. 

MANUFACTURED  BY 

THE  MECHANICAL 
APPLIANCE  COm 

710  Hanover  St.,  MILWAUKEE,  WIS. 


BUFFALO  Fo  PAH  cmrwY  m.\m 


FOR  F-LF-rTRK  Ijr.KT 

/•NDPOVT-R  ZKriVlCF. 
S/r/:  Nr.K'  C/,r/,i.or,i//: 


VF-i?Tir./-.i 


?Mmn  x-m(^t  rwmm 


BfJFFAI-O.H.T, 


Vol.  Xnill,  $3.00  Per  Anrui.    aiC^  Sp^a^J/'oS^o" 


CHICA60,  JULY  11, 1903. 


Entered  at  ChicRKO  Postofflce  as  ||\    Apn««    a    I^Anw  Mil      0 

mall  matter  of  the  second  class.  lU   WENTS  A  wOPYb  i^Ut    Ut 


lllilDI     CTV  INSULATED 

lllwll^klLyV.  WIRES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF.   UNOERGROUND  AND  SUBMARINE. 

^^H^R.^mxsoN^"'^       The  Simplex  Electrical  Co., 

.Monadnock  Block,  CHICAGO.  I  10  State  Street,  BOSTON,  MASS. 


WESTERN   SELLING  AGENT, 
H,   H.   HIXSON, 

1137  .Monadnock  Block,  CHICAGO 


1889— Paris  ISxposition, 
Sledal  for  Bnblter  Insulation. 

1893— World's  Fair, 
medal  for  Bnbber  Insulation. 


TRADEMARK. 


TKE  STA^iCDABD  FOR 

BIJBBFB  IWiSITIiATION. 

Sole  Manufacturers  of 


Olonite  Wires,  Okonite  Tape.Manson  Tape.  Candee  "V^'^'-  Wires. 
THE  OKONITE  CO.,  Ltd. 

rDl«»S- §;:«"•,  f'"*'"*'"-        253  Broadway,  Hew  York. 


Gee.T.  Manson.Qtn'l  Supl, 
W.  H.  Hodglns,  Sacy. 


INDIIHA  RUBBER  AHD  INSULATED  WIRE  CO., 

IIAMI/FACTUBERS  OF 

ParanitB  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBHARrNE  AND  INSIDE  USE. 
TBLBPHONB,  TELEaRAPH  AND  FIRE  ALARM  CABLB6. 

All  Wires  are  (e>t«il  at  Factory.  JOITESBOBO,  VSB. 


8TERLIIIG    IXTRA    INSULATING    VARNISH. 

sterling  Extra  Black  FlnlsMngr  VarnUli, 

SterUng  Black  Air  Drying  Vanilih, 

Sterling  Black  Core  Plate  VarnlBh. 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 


Pllttburg.  Pa..  U.  S.  A. 


Brougham  St.,  Blackfrlars  Road,  Salford,  Manchester,  Englanl. 


MANHATTAN  POLARITY  INDICATOR. 


The  Newest  and  Best  Indicator  made  for  Battery  or  Dynamo 
Current.  PRICE  75  CENTS  EACH.  Catalogue  No.  16  (just  out),  de- 
scribes It  and  hundreds  of  other  novelties.    Mailed  on  application. 

Manhattan  Electrical  Supply  Co., 


MEW  YORK:    32  Oorllandt  St. 


CHICACOs    lse-188  Fifth  Ava. 


CHICAGO    INSULATED    WIRE   CO. 


152-154  LAKE  STR.EET. 


Ba».re  a^nd  In.s\ilated  Wires  and   Cables. 
Galvanized  Steel  Strands. 


CRESCENT  RUBBER  INSULATED 

WIRES  AND  CABLES 

National  Code  Htandard. 

CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

•3"§ARCUY'n%ET.  ""^  °<''<^  and  Factory.  TRENTON,  IL  % 


STANDARD  UNDERGROUND  CABLE  CO. 


322  Tbe  Rookery,      Westlnghouse  BIdg., 
Chicago.  Pittsburg, 

Mills  Bldg.,  San  Francisco. 


56  Liberty  St.,       1225  Betz  Bldg., 
New  York  City.       Philadelphia,  Pa. 
10  Post  OfBce  Square,  Boston. 


BARE  AND  WEATHERPROOF  WIRES  AND  CABLES. 

Rubber  Covered  Wires  and  Cables.        Underground  Cables  for  all  Purposes. 


McNAMARA   BROS. 

ELECTRIC  SWITCHBOARDS, 
SLATE  AND  MARBLE. 

Fair  Haven,  Vt. 


Write  lor 
Catalojcue  B. 


THOUSANDS    IN    USK. 

Bipolar  and    Multipolar  Motors 
from  ^4  to  50  horsepower.  Dyna- 
mos from  10  lights  to  700.  We  sell 
M^cr  rent.   Good  profits  for  agents. 
The  Hobart  Elec.Mfg.  Ce.,Troy,  OhIa 


'THcse 


PHOENIX  GLASS  CO. 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
GLOBES,  MDBS,  Etc. 

SEND  FOR    copy    OF   OUR  NEW 
AND  LATEST  CATALOGUE. 


Flttsbnrg.    New  York.    Cbicago. 


IDEAL    FIRE    PROTECTION    FOR   ALL 
ELECTRICAL   APPARATUS. 

Highest  Awards  at  National  Export,  Central  Canadian, 
Pan-American  and  Charleston  Expositions. 

MONARCH    FIRE   APPLIANCE   CO.,        ' 
247-249  Pearl  St.,  New  York  City. 


HART  &  CO., 

1702-1704 
Honadnock  Bldg,, 

CHICAGO. 


H.  N.  FENNER,  President 


J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNICHT,  Treasurer 


NE\A/     ENOL./VIMD     BUTT    COIVIF^AIMY 


MANUFACTURERS  OF 


IVIacHinery  -for   I  nsmla-ti  rig  Electirical   "XA/iros 

Braiding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.   Cable  Covering  Braiders 


304  PEARL  STREET 


L. 


PROVIDEMCE,  R.  I„  U.  S,  A. 


yifESTIIN  ElecMcal  In^tmenli  Co., 


Waverly  Park,  NEWARK,  N.  J 


\j^mM  M 


These  InstTumoDts  are 
CooAtructed  upon  the 
same  general  prin- 
ciple as  our  regular 
Btaodftrd  Portable  Direct 
OrureDt  Vottzaftters  and 
Ammeters,  bnt  are  much 
larger,  and  the  working 
pcrtii  are  loclo«ed  In  a 
ttwUy  desl^ftd.  daflt-proof 
oMt-lron  cane  which  effect' 
tt^y  shields  the  fDstrn- 
menta  from  dlsturblog  In- 
laencee  ot  eictemal  mag- 
Ketto  field*. 

EFP.LIN-Earopean  We«toti 
ElectrlCBLl  Injtniment  Co.,  BlU 
t«ntrmiiiie  No.  M. 


Weston  Standard  IHumlnated 

Dial  Station  Ammeter, 

Style  B.       "Flush  Type." 


Weston  Standard 

Portable  Direct  Beading 
Voltmeters  end  Millivolt, 
meters.  Ammeters  and  Mlt< 
ammetera,  Wattmeters 
aadVoltmeters,  for  Alter- 
natinji:  and  Direct  Current 
Olrcalts. 

Onr  portable  Instmmeots 
are  reco^rQized  aeetaodards 
thronghout  tbe  civilized 
world. 

Oar  Semi-Portable  La- 
boratory Standard  Volt- 
meters and  Ammetera  are 
atlU  better. 

They  are  tbe  moat  relia- 
ble, absDlate  etandards  for 
Laboratory  aae. 

LONDON-EIIIottBros.,  Cen- 
tary  Works,  L«wlebara. 


Partb,  Fbavce— E.  H.^Cadlot,  12  Rue  St. 'Georges. 


Vcw  York  OtlIce~y4  Cortlandt  »t. 


SPRAGUE__— 
ELECTRIC  COMPANY'S 


MOTORS 


are  used  to  operate  tlie  VentiiaUiig 
Apparatus  in  many  of  the  most 
prominent  public  and  private  Ijuifd' 
ings  in  America  because  their  sisperiiM- 
design  and  construction  enable  them 
to  give  unequaled  service.    . 

Write  for  descriptive  bulletin 
No.  03301 


SPRAGUE  ELECTRI6  U. 

General  Offices:  527-531  West  34tli  Street,   New  Yorl; 
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STANDARD  VITRIFIED 

^n 

CONDUIT  GO. 

.'^■i^^^^^^^^^^^^^HH 

a/^^m 

39-41  Cortlandt  Street, 
NEW  YORK. 

iHbhB  ' 

LARGEST  FACTORIES  IN  THE  WORLD 

EXCLUSIVELY  .  CONDUIT  .  AND  .  INSULATORS 

ANNUAL  CAPACITY 

25,000,000  Ft.  Conduit. 

4,000,000  Insulators. 

^Blt. 

single  Duct.      Multiple  Duct. 
2,  3,  4,  6  and  9  Duct. 

Manhattan 
Third  Rail  Insulator. 

r 


! 


SCHEEFFER  INTEGRA  TIHG 

WA  TT METER 

TYPE  E  FOR  ALTERNATING  CURRENT       TYPE  F  FOR  DIREOT  OURRENT  GtRGUTTS 

DUST    AND    BUG    PROOF 
IMPROVED  GONSTRUCTION 


1 


TYPEE. 


TfPEF. 


Moving  pafts  aro  extrBmoly  light. 
Insuring  a  highly  sensitivo  mnd  ac 
curato  meterm 


WRITE  FOR  PRICES  AMD  DESCRIPTIVE 
UTERATURE. 


DIAMOND   METER 


OOMPANY, 


Peoria,  III., 


U.  S.  A. 


DIRECT  OURREMT, 


DUNCAN  INTEGRATING  WATTMETER 


FOR 


DIRECT  CURRENT  LIGHTING  AND  POWER. 

MOST  ACCURATE  AND  UP-TO-DATE  METER  UPON  THE  MARKET. 


DUSTPROOF 
NO  CONSTANTS 
SENSITIVE 
COUO  MAGNETS 
LARGE  DIAL 


DUNCAN  ELECTRIC  MFC  CO., 


LA    FAYETTE,    INDIANA. 

SEND    FOR    DESCRIPTIVE    BULLETIN.    


V^BRHUI 


July  n,  1903 
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The  ELECTRIC  Storage  BatteryCo. 


MANUFACTURER    OF    THE 


PHILADELPHIA 


"Cbloribe  Hccumulator ' 

For    Central     Stations,     Electric    Railways,     Isolated     Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PRICE   LISTS   AND   DESCRIPTIVE   BULLETINS    FORWARDED   UPON    RIQUEST. 


-SALES  OFFICES- 


Philadelpuia.  New  York,  Boston,  Chicago,  Baltimore,  St.  Louis.  San  Fraucisco,         Cleveland,  Toronto,  Canada,  Havana,  Cuba, 

Allegheny  Ave.        100  Broadway.        60  State  St.      Marquette  Bid-,'.      Continental        Wainwiitiht  Bids.        ISevada  Block.        Citizens'  BIdg.        Canadian  General.        G.  F.  Greenwood.  Wanaj^er, 
andl9ttiSt.  Trust  lildp.  Kleoiricro.,  Lid  34  Km|i.-iimdn  St. 


Generators 


for 


Direct  Current 

Built  In   Capacities 

Up  to  1000  K.  W. 


Lighting, 

Power    and 

Railway  Service 


Alternating    Current 

Built  In  Capacities 

VptolSOOK.  W. 


National  Electric  Company 


Successor  to 

CHRISTENSEN  ENQINEERINQ  CO. 


Chicago:    Old  Colony  Bldg. 
Pittsburg:    Qellatly  &  Co.,  Times    Bldg- 


Milwaukee 


San  Francisco,  |  Kllbourne  &  Clark  Co. 
Seattle,  I 


250  K.  W.  a-Phase  Alternator. 


AMERKAN  BRAND 
WEAIntRPHOOr  WIRE  ANDCABIES 


We  always  carry  a  large  stock  of 

WEATHERPROOF  WIRE 

for  prompt  ihipments.     Samples 
and  prices  on  application. 

AMERICAN  INSULATED  WIRE  &  CABLE  CO. 

Main  Olfice  and  Factory:  '' 

241-247  S.  Jeflerson  St.,  CHICAGO,  ILL. 


CARBONS 

GONSUMERS  CARBON   CO, 

'  LANCASTER,  OHIO,  U..S.  A. 
Carbons  of  all  kinds  and  for  all  purposes. 


An  INCANDESCENT  LAMP  represents  a  large  Investment  of  capital,  ingenuity  and  skilled  workmanship,  it  is  sold  at  a  price  to  low  as  to  necessitate  eternal 
(Igliance  in  cutting  costs  to  a  minlmim.  A  successful  lamp  maiuficturer  can  not  afford  to  experiment  with  poor  materials.  This  explains  iiie  popularity  of 

BAKER    &    CO.'S  P»l_ZVTril\ILJI\/l 

408  N.  J.  R.  R.  Ave..  NEWARK,  N.  J.  1 20  LIBERTY  ST..  NEW  YORK.  ■  ■^■^"^     ■       ■■     ^   ^i^   ■  ^  ■ 


We  Duy  ana 
Refine 
Platinum 
Scrap  also. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co — 

Allen  Company,  L.  B 13 

Allls-Ctialmers  Company  .    26 

Alphaduct  Mfg.  Co 12 

American  Battery  Co — 

American  Blower  Company. .18 
American  Conduit  Company.  7 

Amer.  District  Steam  Co 11 

Amer.  Electrical  Heater  Co..— 

Amer.  EL  Telephone  Co 17 

American  Electrical  Works..  13 
Amer.  InsuLWire&Cable  Co.  3 
American Refl. A  LIghtlngCo.— 
Amer.  Steel  <fe  Wire  Company  6 
American  Stone  Conduit  Co. .  7 
Arnold  Elec  PowerStat.  Co. .20 
Automatic  Klectrlc  Co 16 

Babcock  i  Wilcox  Co — 

Badt,  F.  B 20 

Baker  <&  Company 3 

Baker  A  Co..  W.  E 20 

Barnelt  Company,  G.  Jc  H 26 

Beardslee  Chandelier  M  f  g.Co.  12 

Beldler  iCo.,  Francis 22 

Bertbold  &  Jennings 22 

Blssell.G.  W... 20 

Bossert  El.  Constniction  Co. .  5 

Brooks.  Hall  L 22 

Brown.  Chas.  L 20 

Bryan-Marsh  Company 8 

Bryan,  Wm.  H..'. ...20 

Buckeye  Electric  Company.,— 

Burch,  Edward  P 20 

Buiterfleld,  J.  P 20 

Camp  Company,  H.  B 7 

Carman  A  Co.,  Charles  Whit- 
ney  20 

Carney  Bros.  Co 23 

Carolina  Loc.  Pin  A  Mica  Co.  23 

Central  Electric  Co 5 

Central  Manufacturing  Co.,  .— 
Chicago  &  Alton  Railroad..,.— 


C.  AN.  W.R.R 15 

Chicago  Die  A  Electric  Co..  .26 

Chicago  Edison  Co 4,  H 

Chic.  Fuse  Wire  A  Mfg.  Co. .  -  — 
Chicago  Insulated  Wire  Co.  1 
Chicago  Lumber  A  Coal  Co. .21 

C.  M.  ASt.  P.  R.  R — 

Christensen  Engineering  Co.  3 
Clark  WIrel.Tel&Tel  Co.. T.E.  4 
Columbia  Incand.  Lamp  Co..— 
Columbus  Ins.  Wire  A  Br.  Co.I5 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 13 

Coolldge.  Marshall  H — 

Crescent  Co 13 

Crescent  Ins.  Wire  A  Cbl.  Co.  1 
Crocker-Wheeler  Company  25 
Crumb  A  Company,  W.  H....20 

Cutler-Hammer  Mfg.  Co 12 

Cutter  Elec.  A  Mfg.Company— 

D.  A  W.  Fuse  Company — 

Dearborn  Drug  A  Chem.Wke.  18 
Diamond  Meter  Company  ...  2 

Dickey-Sutton  Carbon  Co — 

Dlehl  Manufacturing  Co. ...  26 
Dixon  Crucible  Co.,  Joseph..  18 
Duncan  Electric  Mfg.  Co....  2 
Dustln  Co.,  Chas.  E 15 

Eccleston  Lumber  Co -W 

Economical  Elec. Lamp  Co...  h 
Edison   Decorative  A  Minia- 
ture Lamp  Department.. ..  12 

Edison  Mfg. Company 5 

Edwards  A  Company 12 

Electrical  Engl  neer  Institute.  — 

Electric  Appliance  Co 12 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company. .  24 

Empire  Wire  Co h 

Ewlng-Merkle  Electric  Co.. .  5 

Fahne3tockTransmitterCo...l7 


Farles  Manufacturing  Co — 

FarrTel  A  Const.  Supply  Co.— 

Felt  A  Co.,  Chas.  E 20 

Field,  C.J 7 

"For  Sale"  Advertisements..  14 
Ft.  Wayne  Elec.  Works.,  Inc.25 

Fowler,  John  H 23 

Fowler-Jacobs  Company 23 

Franklin  Eng.  A  Elec.  Co ....  1 4 
Fulmer  Lumber  Co.,  D.  M.  . . .  23 

General  Electric  Co , , 9 

General     Incandescent     Arc 

Light  Company 9 

General  Incand.  Lamp  Co....— 

Gould  Storage  Battery  Co — 

Green  Fuel  Economizer  Co..— 
Gregory  Electric  Company ...  14 


Hart  A  Company 

Hart  Mfg.  Co 

Hartford    Steam    Boiler    In- 
spection A  Insurance  Co. . . 
Hobart  Elec.  Mfg.  Company.. 

Hoffman,  G.  W 

Holmes  Fibre-Graph.  Co U 

Hopkins  A  Co.   A.  P 22 

Humphrey,  Henry  H 20 

Illinois  Electrical  Mfg.  Co  .  .- 
Illinois  ElectrlcSpeclalty  Co.— 

lUlnois  Maintenance  Co 14 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  A  Ina.  W.  Co. . .  I 
India  Rubber  A  Gutta  Percha 

Insulating  Company 4 

Internat'l  Corres,  Schools — 

International  Tel. Mfg.  Co.  ..16 

Jackson.  D.  C.  A  W.  U 15 

Jeffrey  Manufacturing  Co — 18 
Johnston,  Thomas  J 13 

Kartavert  Manufacturing  Co.26 
Kellogg  Switchboard  A  Sup- 
ply Company 17,  32 


Klein  A  Sons,  Mathias 22 

Kohler  Brothers 20 

Kuhlman  Electric  Co 15 

Leather  Preserv.  M.  Corp — 

Leffel  A  Co.,  James 18 

Leslie  A  Co.,  A.  C 16 

Lindsley  Brothers  Company.. 23 

Loud's  Sons  Co.,H.  M .'^3 

Lowell  Model  Co t8 

Machado  A  Roller — 

Maley,  Martin 4 

Maltby  Lumber  Company..  .23 
Manhattan  Elec. Supply  Co,  1 ,  13 
Marinette  Iron  VVks.  Mfg.Co.l9 

Matthews  A  Bros.,  W.  N 13 

McBride  Mfg.  Co — 

McLennan  A  Company,  K — 13 

McNamara  Brothers I 

Mechanical  Appliance  Co II 

Mechanical  BoilerCleanerCo.18 
Metropolitan  Tel.  A  El  Co. ..16 

Mica  Insulator  Company 13 

Michaels  A  HUly 20 

Minnesota  Electric  Co 15 

Miscellaneous  Advs 14 

Monarch  Fire  Appl.  Co 1 

Monon  Railroad — 

Monson  Burniah  Slate  Co —  4 

Moon  Mfg.  Co.,  The VI 

Morse  Cedar  Company 22 

Mueller  Company.  William.  23 
Munsell  A  Co.,  Eugene — 

National  Carbon  Co — 

National  Electric  Cft 3 

National  India  Rubber  Co — — 

National  Tel.  Supply  Co — 

Nernst  Lamp  Co 24 

New  England  Butt  Co 1 

New  York  Central  Lines 14 

New  York  Ins.  Wire  Co 10 

N.  Y.  Safety  Steam  Power  Co.l9 


£rox*    OlAfiisi£l^Cl    Xxxdes    o*    A.<a'voj:^le©rxie.J3.t:« 


Nickel  Plate  Road 14 

Norton  Elec'l  Instrument  Co.— 

O.  C.  Lumber  Company 22 

Okonlte  Company,  The 1 

Orne  Electric  Co — 

Osborn-Morgan  Co 12 

Page  A  Hill  Co 23 

Paiste  CO..H.  T 4 

Paragon  Fan  A  Motor  Co — 

Perrizo  A  Sons 2a 

Phelan,  D.  W 23 

Phelps  Company 12 

Phillips,  Eugene  F 13 

Phillips  Insulated  Wire  Co. .13 

Phoenix  Glass  Company l 

Phosphor-Bronze  S.  Co 18 

Pierson  l^lectric  Co — 

Pignolet,  L.  M 12 

Pittsburg  Sewer  Pipe  A  Con- 
duit to 7 

Pittsburg  A  L.  S.  Iron  Co 33 

Porter  Cedar  Company 22 

Pratt  Institute — 

Racine  Boat  Mfg.  Co 25 

Raymond  III.,  Francis 5 

Relslnger,  Hugo 1 1 

Replogle  Governor  Works..  .— 

Reynolds,  W.  T 23 

Roebllng's  Sons  Co,.  J.  A 11 

Rooney-WeslburyEl.Lmp.Co.— 
Rose  Polytechnic  Institute..— 

Safety  Ins.  Wire  A  Cable  Co.  13 

Sargent  A  Lundy — 

Sawyer-Man  Elec.  Company.— 

Schotl,  W.  H 20 

Shelby  Electric  Company  . .  .— 
Simplex  Electrical  Co.,  The..  1 

Simplex  Elec.  Heating  Co 13 

Smith  Co..  S.  Morgan 18 

Sprague  Electric  Company...  1 

See    F*ia.tre    Q. 


standard  Elec'l  Mfg.  Co 13 

Standard  Pole  A  Tie  Co 22 

Standard  Tie  Company 22 

Standard  Tnderg.  Cable  Co..  1 
Standard  Vitritled  Cond.  Co..  2 

Stanley  Instrument  Co 5 

Stanton,  LeRoy  W 20 

Sterling  A  Son,  W.  C 23 

Sterling  Electrical  Mfg.  Co.. 13 
Sterling  Electric  Company... 16 

Sterling  Varnish  Co..  The 1 

Stewart  Electric  Co.,  John  A,  15 
Stilwell-Bierce  A  Smith-Valle 

Company 19 

Stow  Mfg.  Company — 

Stromberg-Carlson  Tel.  Mfg.  - 

Company J7 

Sturtevant  Company.  B.  F...2^ 
Superior  Cedar  A  Lumber  Co,22 
Swedi(-ti-American  Tel.  Co    .16 

Torrey  Cedar  Company ,22 

Valentine-Clark  Co.,  The  ...22 
Vulcanized  Fiber  Company.  26 

Waclark  Wire  Co 5 

Wagner  Electric  Mfg.  Co — 

Walsh's  Sons  A  Gompanj 14 

Warren  Elec.  Mfg.  Co 10 

Western  Electric  Company...  7 

Western  El.  Supply  Co -^ 

Western  Lumber  A  Pole  Co. .23 
Wcstlnghouse      Electric     A 

Manufacturing  Co •— 

Weston  Electrical  Inst.  Co. ..  1 
Whitehead  Machinery  Co....— 

Whltmore.  A.  E 23 

Wllmerding,  C.  H 20 

Wisconsin  Central  R.  R 14 

Worcester  Company,  C.  H...  22 

Yost  Electric  Mfg.  Co 13 

Yost  Writing  MachlneCo....  10 
Young.  A.  B — 
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PROVIDE  FOR  SUMMER  OOMFORT  EARLY-ORDER  ONE  OR  MORE 

1903  PARAGON  1903 


■  SOS 


f    NOISELESS 


FAN  MOTORS 


COMPACT 


l^w^ 

nB^'i'r X  ij 

! 

PARAGON  DESK  FAN 

^     NEW  STYLES  NEW  PRICES  EASY  RUNNING  RIGID  CONSTRUCTION 

— CALL   AND   SEE  THEM   OR   WRITE   FOR   PRICES — ' 

CHrCACO    EDISON    COMPANY,      139    Adams    St.,     CHICAGO. 


H 


SURFACE  SWITCHES. 

A  REMOVABLE 
DIAL. 


MANUFACTURED  BY 

THE    HART    MFG.    CO.. 

HARTFORD,   CONN. 


WE  MANUFACTURE 


WIRELESS 

TELEGRAPH  APPARATUS 


This  Set  Costs  $50.00  F.  O.  B.  Factory. 

Comprises  Complete  Sender  and  Receiver  for  Stationary  or  Portable  Work. 

Write  us  for  Anything  Pertaining  to  Wireless  Telegrapti  Apparatus  and  Supplies. 

We  can  furnish  you  separate  parts,  or  any  special  parts  that  you  may  require. 
Spark  Coils,  Coherers,  Relays,  Registers,  Recorders,  Automatic  Tappers.  We 
can  furnish  you  prices  on  Special  College  Sets,  Students'  Sets,  and  also  on  our 
Special  Commercial  Wireless  Telegraph  Sets,  for  short-distance  or  long-distance 
telegraph.    Write  us  for  pamphlet  and  circular. 

If  you  are  interested  in  the  Wireless  Telegraph,  the  Clark  Wireless  System 
has  shown  its  merit  in  all  tests  and  requirements.  We  can  fill  your  orders  for 
high-grade  apparatus. 

Thos.  E.  Clark  Wireless  Telegraph  &  Telephone  Go. 

Detroit,  Mich.,  U.  S.  A. 


MARTIN   MALEY, 

MANUFACTURER  OF  ALL  KINDS  OF 

VERMONT    SLATE 

FOR  ELECTRICAL  USE. 

Switciiboards    A    Specialty. 

FAIR  HAVEN,  VERMONT. 


A  wireman  always  finds 

SIX  GOOD 


Attachment  Plugs  out  of  every  half-dozen. 
THERE  ARE  NO  BROKEN  CAPS. 


H.  T.  PAISTE   CO., 

Chicago.     Philadelphia.     New  York. 
GOT  A  CATALOG  ? 


FOR 

ft  I     M"V"r  ELECTRICAL 
^1     ATE  PURPOSES 
Al    n   I    P   PLAIN  OR 

w  mmW%  I  h  enameled. 
THE  MONSON  BURMAH  SLATE  CO. 

PORTLAND,    ME. 


:: 


There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/ 


Authorized  Manufacturers  of  ths 

IX    f-i.e:xioue:   tubi 


AA/IRI 


i  The  India-Rubber  and  Gutta-Percha  Insulating  Co.,  i| 


Sales  Office, 
tB  Cortlandt  St.,  New  York. 


MAIN  OFFICE,  Glenwood  Works, 

YOIMK 


ERS,    IM.  Y. 


(10928) 


Tulv    IT.    IQOS 
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I.  X.  L  WEATHER-PROOF 

IT  WILL  NOT  CRACK  WHEN  COLD 
IT  WILL  NOT  SOFTEN  WHEN  HOT 


SHIPPED  FROM  STOCK- 


SAMPLES  ON   REQUEST 


Cmltai  €lnJrirCimt^ttg, 


GENERAL    SALES  AGENTS, 


264=266=268-270  FIFTH  AVENUE,  CHICAGO. 


"^/i 


copperwire 


OfESf 


,    1201    ^^^^t^^^ 


WRITE  FOR  IT 


Our  '  Green  Book,"  an  In- 
teresting piece  of  literature, 
in  which  is  chronicled  all  the 
late  information  about  Elec- 
trical Supplies  and  Appara- 
tus; a  "Green  Book"  read  by 
everybody. 

Ewing-Merkle  Electric  Co. 

ST.    LOUIS. 


EMPIRE  WIRE  ^?1P^^Y, 

riAONET      WIRE     AND     BARE 
AND    TINNED   COPPER   WIRE. 


i  ROME,  ^.  r. 


FACTORIES  ,  LISBON,  N.  H. 


^"'f^Sir^ocT'l  60  w.  VAN  Bums  sr. 


.ackawanna 
Raiiroat 


These  are  the  signals  prompt  and  true^ 
That  make  the  journey  safe  for  you 
Over  the  bed  of  ballast  rock 
That  keeps  the  trains  from  jar  and  shock 
That  smoothly  run  both  day  and  night 
On  the  dustless  Road  of  Anthracite 


ALL  SIGNALS  OPERATED  EXCLUSIVELY  BY 

EDISON    PRIMARY   BATTERIES 

Formerly  Known  as  EdiBon-Laiande. 
FULL   DESCRIPTION   IN   BOOKLET   NO.  4. 

EDISON     MANUFACTURING    COMPANY 

Factory,  OBANGE,  NEW  JERSEY,  U.  S.  A.  New  York  OMice,  83  CHAMBERS  STREET 

Chicago  Office,  304  V\  ABASH  AVENUE 


The  Simplest,  Most  Practical  and 
Economical  Turn-down  Electric  Lamp 
ever  invented. 


The  ECONOIVIICAL 

style  1— Pull  string  for  bright  or  dim.    Style  2— For  variation  In  light  turn  bulb  one  way 
or  the  other.    Write  for  booklet  and  prices.    All  voltages  and  bases. 

ECOHOHICAL  ELECTBIC  LAMP  CO.,  123  LiMi  St.,  Hew  M. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL,  OUTLET  AND  JUNCTION  BOXES, 
SWITCHBOARDS,    PANEL    BOARDS,    SWITCHES,    ETC. 


ACNETIC    SUSPENSION 

STANLEY   RECORDING   WATTMETERS. 


NO   WEAR. 
NO   FRICTION. 


NO   REVENUE   LOST. 

ALL   CURRENT   USED  RECORDED. 


Send  for  description  and  book  full  of  good  information 

"ABOUT    METERS." 

STANLEY  INSTRUMENT  CO.,  GREAT  BARRINGTON,  MASS.,  U.  S.  A. 

EUROPEAN  OFFICE,  23  Boulevard  des  Itallens,  Paris,  France. 

r  FOR  PACIFIC  C01ST—JN0.HA3TIS  SCO.,  San  Francisco,  Cal.,  Los  Angeles,  Cal.  and  Seattle,  Wash. 
,  J     FOR  COLORADO,  IDAHO,  MONTANA,  NEW  MEXICO  and  WVOMINC- 
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American  Sleel  &  Wire  Co. 


Cifiicago 


New  York 


Worcester 


Denver 


San  Francisco 


BARE   AND    INSULATED 

ELECTRICAL  WIRES 


CLASSIFIED    INDEX   OF    ADVERTISEMENTS. 


A^dinsters,  Inc.  Lamps. 

Inc.  El.  Lt.  Manipulator  Co. 

Anchors  (Tel.  &  Tel.) 

Matthews  A  Brc,  W.  N. 

Annnnc  iators. 

Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Batteries  and  Jars. 

Central  Electric  Co. 
Edison  Mfg.  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Bells,  Buzzers,  Bte. 

Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  Dressing. 

Dixon  Crucible  Co..  Jos. 
Leather  Preserver  M£g.  Corp. 

Belting;. 

Leather  Preserver  Mfg.  Corp. 

Blo^rers. 

American  Blower  Company. 
Sturtevant  CO..B.  F. 

Boats. 

Racine  Boat  Mfg.  Co. 

Boiler  Cleaners. 

Mechanical  BoilerCleaner  Co. 

Boiler  Compounds. 

Dearborn  Drug  a  Chem.  Wks. 

Boilers. 

Babcock  A  Wilcox  Co. 
rUinois  Maintenance  Co. 
N.  Y.  Safety  Steam  Power  Co. 
Whitehead  Machinery  Co. 

Books.  Electrical. 

Electrician  Publishing  Co. 

Brushes. 

Central  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Fibre-Graphite  Co. 
Western  Electric  Company. 

Cable  Hansers. 

National  Tel.  Supply  Co. 
Western  Electric  Co. 

Cables.  (See  Wires  and  Cables) 
CarbonH,     Points     and 

Central  Electric  Co. 
Chicago  Edison  Co. 
Consumers  Carbon  Co. 
Dickey-Sutton  Carbon  Co. 
Electric  Appliance  Co. 
National  Carbon  Co. 
RelBlnger.  Hugo. 
Western  Elect.  Supply  Co. 

Oastines. 

Chrlstensen  Engineering  Co. 
New  England  Butt  Co. 
Smith  Co.,  S.  Morgan. 

Chains. 

Jeffrey  Mfg.  Co. 

Circuit  BreakerM. 

Cutler-Hammer  Mfg.  Co, 
Cutter  Elec.  A  Mfg.  Co. 
Ft.  Wayne  Elec.  Wks..  Inc. 
Western  Electric  Company. 
Westlnghouse  El.  A  Mfg.  Co. 

Coal    and    Ashes    fland- 
Line  machinery. 

Jeffrey  Mfg.  Co. 

Colls  and  Sffasnets. 

Western  Electric  Co. 

Commutator  Compound. 

Allen  Co.,  h.  B. 
Hart  A  c;ompany. 
McLennan  &  Co.,  K. 

Conduit  and  Conduits. 

Alphaduot  Mfg.  Co. 
American  Conduit  Company. 
Amorlcitn  Stone  Conduit  Co. 
Camp  Company,  H.  B. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Flf:ld.C.  .T. 

I'lti.slii.rgsewer  I'ljie  A  Con- 
dull,  tjt). 


Spraeue  Electric  Co. 
Standard  Vitrified  Cond.  Co. 
Western  Elect.  Supply  Co. 

Contractors  and  £lectric 
l.ight  Plants. 

Crocker- Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  Elec.AMfg.Co. 

Cross-Arms,     Pins     and 
Brackets. 

Berthold  A  Jennings. 
Carolina  Loc.  Pin  A  Mica  Co. 

Central  Electric  Co. 
Central  Manufacturing  Co. 
Eccleston  Lumber  Co. 
Standard  Pole  A  Tie  Co. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 

Cnt-Onts  and  t^ivltches. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
Western  Electric  Go. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Cuts. 

Franklin  Eng.  &  Electro.  Co. 

Dynamos  and  Motors. 

Central  Electric  Co. 
Chrlstensen  Engineering  Co. 
Croc lier- Wheeler  Co. 
Dustin  Co.,  Gha.s   E. 
Ewing-Merkle  Elec.  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Illinois  Maintenance  Co. 
Mechanical  Appliance  Go. 
National  Electric  Co. 
Sprague  Electric  Co. 
Stewart  Elec.  Co.,  John  A. 
Stow  Manufaciuring  Co. 
Sturtevant  Co.,  B.  F. 
Wagner  Electric  Mfg.  Go. 
Warren  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 
Whitehead  Machinery  Co. 

JBconomizers   Fuel 

Green  Fuel  Economizer  Co. 

Electric  Ueatine  Appl. 

American  Elec.  Heater  Co. 
Simplex  Elec.  Heating  Co. 
Western  Electric  Co. 

Electric  Railn'ays. 

Croclcer-Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

RIectrical   and    mechan- 
ical £nsineers. 

Arnold  Elec.  PowerStat'nCo. 

Badt,  F.  n. 

Baiter  A  Co  .  W.  E. 

Hlssell,  G   W. 

lirown,  Chas.  L. 

Bryan,  Wm.  H 

Burch    Edward  P, 

Huttcrliold   J.  P. 

Carman  ACo.,  Chas.  Whitney. 

Crumb  A  Company,  W.  H. 

Fell  ACo.,  Chas.  E. 

Humphrev,  Henrv  H. 

Jiirkson,  D.  C.  A  W.  B. 

Kohler  Brothers. 

Michaels  A  Hilly. 

Orne  Electric  Co, 

Bargent  &  Lundy. 

Scbott,  W.  H. 

Stanton,  Lc  Roy  W. 

Wllmerdlng.  C.  H. 

Electrical  Instruments. 

(Recording  and  Testing.) 
Central  Electric  Co. 
Diamond  Meter  Co. 
Duncan  Elec.  Mfg.  Co. 


Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Elec.  Specialty  Co. 
Machado  A  Roller. 
Norton  Elec'l  Instrument  Co. 
Pignolet,  L.  M. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 
Weston  Electrical  Inat.  Co. 

Electro- PI  at  ins  Slach^y. 

Crocker-Wheeler  Company. 
General  Electric  Co. 

Elevators  -Conveyors, 

Jeffrey  Mfg.  Co. 

En«:ines,  i^tts  and  Oaso- 
liue. 

Lowell  Model  Co. 
Marinette  iron  Wks.  Mfg.  Co. 

Engines,  t^team. 

AUls-Chalmers  Company. 
Dustin  Co..  Chas.  E. 
Illinois  Maintenance  Co. 
N.  Y.  Safety  Steam  Power  Co. 
Stewart  Elec.  Co.,  John  A. 
Sturtevant  Co.,  B.  F. 
Whitehead  Machinery  Co. 

Fans  and  Fan  ilflotors. 

American  Blower  Company. 
Central  Electric  Co. 
Crocker-Wheeler  Company. 
Diehl  Manufacturing  Co. 
Rdlson  Mfg.  Co. 
Ewing-Merkle  Elec.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  EL  &  Mfg.  Co. 

Fibre. 

Kartavert  Mfg.  Go. 
Vulcanized  Fibre  Co. 

Files. 

Barnett  Co..  G.  &  H. 

Fire  Extinguishers. 

Monarch  Fire  Appliance  Co. 
Fixtures.  Oas  and  Elec. 

Bearaslee  Chandelier  Mfg.Co. 

Flexible  Hhafts. 

Stow  Mfg.  Co. 

Forges. 

Sturtevant  Co.,  B.  F. 

Fuses  and  Fuse  Wire. 

Central  Electric  Co. 
Chicago  Die  A  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg.Co. 
D.  &  W.  Fuse  Company. 
Electric  Appliance  Co. 
McBrlde  Mfg.  Co. 
Western  Kieccnc  Company. 
Western  Elect.  Supply  Co. 

Olobes,    ICeflectors     and 
Bthades. 

American  Kefl.A  Lighting  Co. 
Farles  Manufacturing  Co 
Phoenix  Glass  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Oraphite  Specialties. 

Dixon  Crucible  Co.,  Job. 
Holmes  Pibre-Graphlte  Co. 
Heating   (Exhaust 
Steam). 

Amer.  District  Steam  Co. 

Heating     and    Ventilat- 
ing Apparatus. 

American  Blower  Company. 
Sturtevant  Co.,  B.  F. 

Holders,  Inc.  Lamps. 

Incandesent    Electric   Light 
Manipulator  Co. 

Inspection  A.  Insurance. 

Hartford   Steam    Boiler   In- 
spection A  Insurance  Co. 

Insulating  Iflnchlnery. 

New  England  Itutt  Co. 


Insulators  and  Insulat- 
ing materials. 

Akron  Smoking  Pipe  Co. 
American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Edison  Go. 
Electric  Appliance  Go. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  &  Ins.  Wire  Co. 
Kartavert  Mfg.  Co. 
Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonite  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  Vitrified  Cond.  Co. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co, 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

Lamps,  Arc. 

Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
Nernst  Lamp  Co. 
Osborn-Morgan  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Lamps,  Incandescent. 

Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Colunibia  Incan.  Lamp  Co. 
Economical  Elec.  Lamp  Co. 
Edison  Decorative  &   Minia- 
ture Lamp  Dept. 
Electric  Appliance  Co. 
Ewfng-Merkle  Elec.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Nernst  Lamp  Co. 
Phelps  Company. 
Rooney-WestburyEl.Lmp.Co. 
Sawyer-Man  Elec.  Co. 
Shelby  Electric  Co. 
Standard  Elec'l  Mfe.  Co. 
Sterling  Electrical  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Lamps,      Incandescent— 
Replaeers  &  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 

I>nmps,  luernst. 

Nernst  Lamp  Co. 

Lightning  Arresters. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Minnesota  Electric  Co. 
Western  Electric  Co. 

Linemen^s  Climbers. 

Klein  A  Sous.  Mathias. 

magnet  Steel. 

Leslie  A  Co.,  A.  C. 

magnet  Wires. 

(bee  Wires  and  Cables.) 

manufacturers'  Agent. 

Kuj  mond  III,  Francis. 

mechanical  Hraft. 

American  Blower  Company. 
Sturtevant  Co..  B,  P. 

mica. 

Mica  Insulator  Co. 
Munsell  &  Co.,  Eugene. 

mining  Apparatus,  Elec. 

Crocker- wneeler  Company. 
General  Electric  Co. 
Jeffrey  Mfg.  Co. 
Western  Electric  Co. 
Westlnghoqse  El.  &  Mfg.  Co. 

motors.  (See   Dynamos    and 
Motors). 

Nippers  and  Pliers. 

Klein  &  Sons,  Mathias. 


Patent  Attorneys. 

Johnston,  Thomas  J. 

Phosphor  Bronze. 

Phosphor  BronzeSm.Co.,Ltd. 

Platinum. 

baker  &,  Company. 
Poles  and  Ties. 

Beidler  A  Co..  Francis. 
Berthold  &  Jennings. 
Brooks,  Hall  L. 
Carney  Bros.  Co. 
Chicago  Lumber  A  Coal  Co. 
Coolldge,  Marshall  H. 
ICccleston  Lumber  Co. 
Fowler,  John  H. 
Fowler-Jacobs  Company. 
Fulmer  Lumber  Co..  D.  M. 
Hopkins  A  Co.,  A.  P. 
Kellogg  Switch.  A  Sup.  Co. 
Ltndsley  Bros.  Co. 
Loud's  Sons  Co.,  H.  M. 
Maltby  Lumber  Co. 
Morse  Cedar  Co. 
Mueller  Company.   William. 
O.  C.  Lumber  Company. 
Page  &  Hill  Company. 
Perrizo  A  Sons. 
Phelan,  D.  W. 
Pittjburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Reynolds,  W.  T. 
Standard  Pole  A  Tie  Co. 
Standard  Tie  Company. 
Sterling  &  Son,  W.  C. 
Superior  Cedar  A  Lumber  Co. 
Torrey  Cedar  Co. 
Valentine-Clark  Co.,  The 
Western  Lumber  A  Pole  Co. 
Whitmore,  A.  E. 
Worcester  Co.,  C.  H 

Polish  (metal). 

Hoffman,  Geo.  W. 
Porcelain. 

Akron  Smoking  Pipe  Go. 
Ponder  Transmission 
machinery. 

Jeffrey  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

Stilwell-Bierce  Smith- Vaile. 
Pulleys, 

Smith  Co.,  S.  Morgan. 

Stllwell-Blerce  Smith- Valle. 
Rail  Bonds. 

American  Steel  &  Wire  Co- 
Rail  Joints. 

Concinuous  Rail  Joint  Com- 
pany of  America. 
Re -IVinding— Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 

niinois  Electrical  Mfg.  Co. 

Pierson  Elec.  Co. 

Stewart  Elec.  Co.,  John  A. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Western  Electric  Co. 

Westlnghouse  El.  &  Mfg.  Co. 

Schools  and  Colleges. 

Electrical  Engineer  Inst. 
Internat'l  Corresp.  Schools. 
Pratt  Institute. 
Rose  Polytechnic  Institute. 

Second-Hand  Hach'y. 

Dustin  Co,,  Chas.  E. 
Gregory  Electric  Co. 
Illinois  Electrical  Mfg.  Co. 
III.  Maintenance  Co. 
Matthews  &  Bro..  W.  N. 
Stewart  Electric  Co.,  John  A. 
Walsh's  Sons  &  Co. 
Whitehead  Machinery  Co. 
Slate. 
Maley,  Martin. 
McNamara  Brothers. 
Monson  Burmah  Slate  Co. 
Young,  A   B. 

Sockets  «at  Receptacles. 

PalsteCo.,  H.  T. 
Yost  Elec.  Mfg.Co. 

Soldering    Sticks.  Salts 
and   Paste. 

AlkMi  Co.,  L.  B. 
i.lre.sccnt  Co. 
Western  Electric  Co. 

Speaking  Tubes. 

Central  Electric  Co. 
Edwards  &  Company. 
lOlectric  Appliance  Co. 
Western  Electric  Co. 
I      Western  Elec.  Supply  Co. 


Speed  Indicators. 

Weston  Electrical  lust  Co. 

Springs. 

American  Steel  A  Wire  Co. 

Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Supplies,  eeneral  Elec. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
Ewing-Merkle  Electric  Co. 
General  Electric  Go. 
Manhattan  Elect'I  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Telephones,  Telephone 
material  and  STvltch- 
boards. 

American  El.  Telephone  Co. 
Automatic  Electric  Co. 
Central  Electric  Co. 
Pahnestock  Transmitter  Co. 
Farr  Tel.  &  Const.  Supply  Co. 
International  Tel,  Mfg.  Co. 
Kellogg  Switchb.  A  Sup.  Co. 
Metropolitan  Tel.  &  Elec.  Co. 
Moon  Mfg.  Co.,  The. 
Sterling  Electric  Co. 
Stromberg-Carlson  Tel.M.  Co. 
Swedish-American  Tel.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Tools. 

Kiein  A  Sons,  Mathias. 
Western  Electric  Co. 

Tran  sformers. 

Central  Electric  Company. 
Chrlstensen  Engineering  Co 
Crocker-Wheeler  Company 
Ft.  Wayne  Elec.  Works,  Inc 
General  Electric  Co. 
Gregory  Electric  Co. 
Kublman  Electric  Co. 
National  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Eleq.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co 

Turbines.lVater  Wheels 

Leffel  A  Co.,  Jas. 
Smith  Co.,  S.  Morgan. 
Stllwell-Blerce    Smith- Vail  e 

Varnishes. 

Sterling  Varnish  Co. 

Vulcanized  Fibre, 

Vulcanized  Fibre  Co. 

WaterWheeieovernors 

Replogle  Governor  Works. 

IVirelessTel.Apparatus. 

Clark  WIrel.TelA  Tel.Co.,T.E. 

Wires  and  Cables— mag- 
net "Wires. 

American  Electrical  Works. 
Amer.  Insul.Wire  A  Cable  Co. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Columbus  Ins.  Wire  A  Brass 

Co. 
Crescent  Ins.  Wire  ACbl.Co. 
Electric  Appliance  Co. 
Empire  Wire  Co. 
General  Electric  Co. 
Indiana  Rub.  A  Ins.  WlreCo. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
National  India  Rubber  Co. 
New  York  Insulated  WlreCo 
Okonite  Co..  The. 
Phillips,  EngeneF. 
Phillips  Insulated  Wire  Co. 
Roebllng's  Sons  Co.  J.  A. 
Safety  Ins.  Wire  A  (  able  Co 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
\\'ai-liirk  ^\'l^e  Co. 
Western  Elec.  Supply  Co. 
Western  Electric  Company. 


Sroxr    .A.lcm^l>e1:loaX    Irxde^ic:    o*    A.<a.ve»in:is»ei:ML©rkt:s    See    £*^fi:e    3. 
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TH£    H.    B.    CAMP    CO. 


=  MANUFACTURERS  OF= 


"Camp"  Standard  Vitrified  Clay  Conduits  for  Underground  Wires. 
Installers  of  Complete  Underground  Conduit  Systems. 


: SALES    OFFICES: 


Room  85  Hartford  Building,  Chicago. 


170  Broadway,  New  York. 


I 


STONE  CONDU 


For  Underground  Wires.     The  Only  Conduit  tliat  Improves  witii  Age. 
AAIERICAN  STONE  CONDUIT  CO.,      Suite  29.  94  La  Salle  St.,  Chicago, 


FIELD  CLAY  CONDUITS. 

ALL  TYPES. 

Multiple  Conduits  Single. 

Large  Factories  in  East  and  Westm 
IVIoderate  Prices- 

Prompt  Deliveriesm 

Write  or  telephone  your  requirements  and  we    will 
submit  samples  and  prices. 

Telephone  C.    J.    FIELD, 

5928  Broad.  29  Broadway,  New  York. 


IW>fMMMMIMn.<'VMIMM^nw<nM«MM*WVWMMMI.^«IMIMI^^.MIimMMM^^ 


Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturers  of 

VITRIFIED  I 

CLAY 
CONDUITS 

IN  1,  2,  3,  4  AND  6   DUCT. 

Superior  Conduits  for  under- 
ground wires  a  specialty. 


General  Office  and  Factory: 
PITFSBURG,    KAN. 

Brancli  Office  and  Sale  Yard:    2417   East    18th    Street,   KANSAS  CITY,    MO. 


^^'"■'"'S 


J 


OUR 
CONDUIT  \ 
IS 


yiHIEABROUND  CONDUIT 


^ 


'  Absolutely — 
Electrolysis-Proif, 
Non-Abrative, 
IHoielure  -Praoft 
Non-Corrosii/e, 

^  Perfect  Insulator. 


Insulation   Teat, 


J 


66,000 
VOLTS. 


A  perfect  joint  which  is  self-aligning,  making  the 
conduit  line  a  solid  tube  from  manhole  to  manhole. 

Construction  simple,  rapid  and  inexpensive, 
requires  no  skilled  labor. 

Cables  drawn  more  easily  and  a  longer  distance 
than  in  any  other. 

Resistance  strength  when  underground  as  great 
as  any. 

Life  of  Conduit  everlasting.  Asphalt  never  de- 
teriorates. 


AMERICAN  CONDUIT  COMPANY, 

MANUFACTURERS  OF 


BITUMINIZED  FIBRE.        (Palentet),) 


OFFICES: 
720  Arcade  Building,  Philadelphia,  Pa. 
822  Manhattan  Building,  Chicago,  III. 
336  Hacy  Siraet,  Les  Angeles,  Cal. 


FACTORIES: 
Cheater,  Pa. 
Chicago,  ill. 
Lob  Angeles,  Cal. 
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no  VOLT 

BRYAN-MARSH    IMPERIAL 

DOUBLE    FILAMENT 

LAMP 


220   VOLT 

BRYAN-MARSH    IMPERIAL 

DOUBLE    FILAMENT 

LAMP 


The  Heavy  Lines  ^homthe  Points  ^Advantage 
in  Lamps  With  the  Highest  Guarantees 


AT    I  10  VOLTS 

Lamps  with  Double  Filaments  have: 

I — Heavier  percentage  of  graphite  carbon,  flashed 
or   deposited  on  the  "base"  or  "core"  carbon. 

2 — The  feature  of  strengthening  the  filament  and 
preventing  short  Hfe. 

3 — Two  single  filaments  which  do  not  warp  and 
are  "treated"  or  flashed  at  a  higher  temperature. 

4 — These  advantages,  which  produce  candle-hours 
guaranteed  i  3  per  cent  in  excess  of  our  nearest 
competitor. 


AT    220   VOLTS 
Bryan-Marsh    Double    Filament    Lamps 

I — Have  filaments  supported  at  both  ends. 

2 — Are  not  subject  to  static  charges,  which  draw 
the  hot  filaments  to  the  sides  of  the  bulbs, 
producing  cracks  which  admit  air  and  destroy 
the  filaments. 

3 — Are  compact,  not  made  with  large  bulbs,  and 
consequently  have  and  maintain  a  better  vacuum 
than  other  high  volt  lamps. 

4 — Possess  all  the  advantages  of  our  regular 
Double  Filament  Lamps. 


WE  WERE  rHE  PIONEER  MAKERS  OF 
THE  COMMERCIAL  HIGH  VOLT  LAMP 


BRYAN-MARSH  CO. 


CHICAGO 

5  I  o  Fisher  Bldg. 


NEW   YORK 
136   Liberty  St. 


MINNEAPOLIS 

1 1  1  2   Lumber  Exch. 


CINCINNATI 

50    Perin    Bldg. 
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GENERAL  ELECTRIC  COMPANY'S 

Alternating  and   Direct  Current 

Fan  Motors 


% 

In. 
It. 
Vt 

Ik 
In 

V: 
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May  be   relied    upon  for  continuous 
service,  season  after  season. 


THIS 

PLATE 


Twelve-inch  swivel  and  trunnion 
frame  direct  current  fan  motor. 


ON  EVERY 
MOTOR 


Twelve- inch  swivel  frame  alternat- 
ing current  fan  motors. 


GENERAL  OFFICE:    SCHENECTADY,  N.  Y. 

Chicago  Office,  Monadnock  Blk.  Sales  Offices  in  all  Large  Cities. 


BULLETIN 
No.  172 

BULLETIN 
No.  54 

BULLETIN 
No.  53 


BULLETIN 
No.  164 


BULLETIN 
No.  165^ 


BULLETIN 
No.  162 


BULLETIN 
No.  162 


G.I. 


STANDS   FOR    ELELCTRICAL  AND    MECHANICAL   PERFECTION. 
B  ullat  In » ,      Blumprlnta,     Photograph*,     Est  lot  at  b».     Etc.,     Mailed     Upon     Applications 

GENERAL  INCANDESCENT  ARC   LIGHT  CO.,   NEW  YORK,   N.  Y. 


220  Devonshire  St.,  Boston.  Ma^s. 
IJI-S  Marfjuette  Bldg.,  Cliicago,  111. 


638  Century  Bldg..  St.  Louis.  Mo,  5t0  New  England  Bldg..  Cleveland,  Ohio.  57  Perin  Bldg.,  Cincinnati,  Ohio, 

1732  Champa  St.,  Denver.  Colo.  319  Hay  ward  Bldg.,  San  Francisco,  Cal.  115-117  Cannon  St.,  Loudon,  E.  C.  Eog 


BULLETIN 
No.   94 

BULLETIN 
No.    50 

BULLETIN 
No.  240 

BULLETIN 
No.  65 

BULLETIN 
No.  61 

BULLETIN 
No.  190 
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The  Warren  Alternator. 


OUR  PRODUCT. 


BELTED   TYPE. 


*1f  F[Jp*^ 


OUR  FACTORY. 


ENGINE  TYPE. 


Recent  additions  to  our  shop  plant,  new  tools,  electric  crane, 
etc.,  afford  us  increased  capacity  to  manufacture  sizes  up  to 


1000  KILOWATT  Ma^chines  of  tKe  Engine  Type  e.nd 
1500  KILOWATT  Me^chines  of  tKe  Water  WKeel  Type. 


BULLETINS  ON  A  P  P  L  I  C  A  T  I  O  N  -  T  H  E  Y  TELL  YOU  ABOUT  IT. 


. 


^rrenIIsctiiic]^.^ 

SANDUSKY,  OHIO,  U.  S.  A. 


Rumsey  Electrical  M'f'a*  Co., 

1211  Filbert  Et,,  Philadelphia,  Pa. 


C.  W.  Hobson, 

Waco,  Texas. 


H.  B.  Coho  &  Company,  Western  Electrical  Supply  Co., 

114  Liberty  St.,  New  Yorlt.  St.  Louis,  Mo. 

A.  M.  Searles, 

1200  Fisher  lildg., 

Chicago,  HI. 


Crimshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  Inspection  and  carry  the  above  TRADE-MARKS  on  our  lags.    Wealso  manulaclnro  Crimshawand  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 

BRANCHES;  -j  ,,2  oesplBlnes St. 


MAIN  OFFICE: 
114.  116  &  IIS  Liberty  St.,  New  York. 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO: 
33  Second  St. 
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For  all 

special  lighting 

purposes 

use 

"Electra" 

Flame  Light 

Carbons. 


►>♦>♦•♦•♦•♦•♦•♦•■ 


BARE  COPPER  WIRE. 

RUBBER    COVERED    WIRE. 

WEATHER  PROOF  WIRE. 

MAGNET  WIRE.  LAMP  CORD. 


RDEBLIND 


POWER  CABLES. 
TELEPHONE  CABLES.        OFFICE  WIRE. 

JOHN  A.  ROEBLING'S  SONS  CO., 

TRENTON,  N.  J. 


AGENCIES  AND    BRANCHES: 


NEW  YORK. 


CHICAGO. 


CLEVELAND. 


SAN  FRANCISCO.       PHILADELPHIA.       ATLANTA. 


ip— 15^ 


Watson 
Motor 

DIRECT-CONNECTED  TO 

Latham  Stitching 
Machine. 

MANUFACTURED  BY 

THE  MECHANICAL 
APPLIANCE  CO., 

710  Hanover  St.,  MILWAUKEE,  WIS. 


Old  King  Coal 

IS  ON  TOP  AND  REFUSES  TO  COME  DOWN. 

Now  is  the  time  for  Electric  Companies 
to  decide  to  put  in  our  System  of  Exhaust 
Steam  Heating  through  underground  mains, 
and  save  their  coal  and  labor  bills. 

35  New  plants  installed  last  year. 

We  guarantee  results. 

We  have  the  only  meter  system. 

Write   for   our   pamphlet    showing 
how  it  is  done. 

American  District  Steam  Co., 

LOCKPORT,  N.  Y. 


.f 


,\\\\\';\ui 


jllh 


■m 


-Mes-tion"  Westers  KLEOrnjcUN. 
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M°BRIDE  FUSES 

S  Are  "Arkless"  enclosed  fuses,  adapted 

for  use  with  every  link  fuse  connection 

I  MADE    FOR    125   OR   250  VOLTS 

ANY   CAPACITY 
3  TO  30  AMPERES 

It  will   be  worth   your  while  to   ask  for 
full    descriptive   circulars   and    prices. 

Electric  Appliance  Company 


1 
i 


•  Electrical  Supplies, 

2    92  and  94  West  Van  Buren  St., 


CHICAGO 


W 

I 
J 


EDISON  MINIATURE  LAMPS 


Have  been  for  twenty  years 
The  Standard  of  the  World 


and  are  to-day  more  largely  used  than 
all  other  makes  combined. 

Serviceable,  Economical,  Reliable. 

Miniature  and  Candelabra  Sockets 
and  Receptacles. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Qeaeral  Electric  Company,  Harrisoa,  N.  J. 


MICANITE  CLOTH 


HIGH  INSULATOR  FOR  ARMATURES,  ETC. 
NON-ABSORPTIVE,  FLEXIBLE  and  STR0N6. 

MICA  INSULATOR  CO. 


'ORIGINATORS.' 


CHICAGO. 


NEW  YORK. 


VOLT  •  AMMETERS, 

POCKET  SIZE, 

nlf^mSuB  ^O"'  Testing  Batteries  and  Battery 

*i..M..^|,ei(Ti:  Circuits,  Locating   Faults, 

-    'tf^'  y^  Grounds,  etc. 

I>*^   ^y   '  RELIABLE.        ACCDRATE. 

■-' — ■ "^  Send  for  Circular. 

L.  M.  PICNOLET, 

78-80  Cortlandt  St.,  NEW  YORK.  N.  Y. 


HYLO^^OXJ  IVE>E>I>  I^! 


TURN-DOWN  LAMP 

Teaches  people  to  use  more  current  by  turning 

lamps  down  Instead  of  out. 

Write  for  detailed  Information. 

PHELPS  CO.,  50  State  St.,  Detroit,  U.  S.  A. 


miiMmjim 


BEARDSLEE  CHANDELIER^  MFC  CO."^^.^^^. 

GAS  &  ELECTRIC   FIXTURES  ^  the  TRADE. 


dr^Tyiz^ccf   ^je:jvt-  v»j 


Gale's  Commutator 
Compound. 

The  Only  Article  That  Will  Prevent  Sparking. 


will  keep  the  Csmmulater  In  good  condition  a*<  prevent  tutting.   Absolutely  will  not  gum  the  braihes. 
SOc.  per  stick.   SS.OO  per  dozen     8end  SOe.  foe  trial  atlek. 

FOE  SALE  BY  ALL  SUPPLY  HOUSES  OR 


Kllnl  CIIIIRIi    ft.    fin  Sole  Hannflsetarers, 

i    nCLCIIilAII   tt   uUig   00»,  100  WaaUnston  Street,      . 


CHioAee, 


ALPHADUCT  MFG.  CO., 

522  W.  22d  Street,  NEW  YORK 


Sales  Agencies: 
CHICAGO:   W.  M.  Porter, 

303  Fisher  Building. 
NEW  YORK:    Williams.  Brown, 

39  Cortlandt  Street. 
TORONTO:    C.  W.  Bongard. 
78  Bay  Street. 


Enclosed  Arc  Lamps 

FOR  ALL  CIRCUITS. 

The  Osbom-Morgan  Company 

CLEVELAND,  OHIO, 


EUREKA  SEARCHLIGHT 


A  brilliant  electric  llgrht  tiscriil  for  evorylnuly.      Can  bo  UFCd  4,000  to  fi.OOO  times  on  ono  setof  batteries. 
LlBt  No.  Ni't  Prices.  Bv  Mall  Postpaid. 

6260  Searchlight  with  Battery.         $1.26  $1.46 

3261   Extra  Battery.  .26  .40 

No.  16  catalogue  inalled  I'rco  upon  appUeatloD,  OoscribCH  tills  and  500  otiier  spccialtlctt  of  our  manufacture. 


New  Yorlt: 
32  Corllandt  Street. 


MANHATTAN  ELECTRICAL  SUPPLY  CO. 


Chlcito: 
No.   186  PKth  Ave 
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FRANK  N.  PHILLIPS.  Prcsiocnt, 
C.  H.WAQCNSCIL,   TrcasurCR. 


EUQCNE  F.  PHILLIPS, 

General  ManaqcR. 


C.  ROWLAND  PHILLIPS,  VicE-Prks. 
e.  R.  REMINGTON,  Jr..  See. 


AMERICAN  ELECTRICAL  WORKS, 


PBOVIDEISCE,  K.  I. 

BARE  AND  INSULATED  ELECTRICWIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  York  Store,  W.  J.  Watson,  26  Cortlandt  St. 
Chicago  Store,  F.  E.  Donohoe,  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 

MAJN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


Electric  Heating  Apparatus 

SIND  FOR  64.PAUE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO.,   No, 

Cambrldgeport,  Mass.  I 

CHICAQO,  Alonadnock  Block, 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

1 1  Pine  Street,    ■    NEW  YORK  CITY 


Patent  Causes, 


Patent  Soliciting. 


BEFORE    CONTRACTING    FOR 

I  N  C  A,N  D  ESC  EIMT       U  A,  IVI  F>  S 

GET  THE 

STERLING   SPECIAL 

LITERATURE. 

STERLING  ELECTRICAL  MFG.  CO.  •  WARREN,  OHIO. 


teEHfilL  l£iN  s; 


g^gs^  aaa^BBia  ,?tL,ij  a. 


25c.  each.    S2.25  per  dozen. 


La?t  wffk  wt-  told  you  that  we  study,  all 
the  time,  ttnj  condition  of  ihe  tius  market  and 
in  ttiis  mann<?r  ALLEN  Soldeiintr  Sticks  con- 
llnoe  to  forfje  ahead—and  up  — and  into  the 
cODtldence  of  their  users.  They're  always  "on 
Uip" —  never  falling  and  bandy.  Nor  do  we 
confine  our  attention  to  the  laboratory  alone. 
Our  eyes  are  on  that  ALLEN  Srick  up  to  the 
last  moment  of  its  useful,  time-and-labor- 
savlnp  career.  If  we  see  or  know  of  a  sinple 
instance  of  dissatisfaction,  were  "Johnny-on- 
t he-Spot  "  until  it's  made  riebt-~your  money 
back,  if  yon  want  It.  But— here's  the  .strong 
l<oii]t— we  see  that  only  perfect  ALLEN  Sticks 
gel  out  on  the  market. 

Every  First-class  Electrical  Dealer  Sells  the 
ALLEN.    Write  for  big  sample. 

L.  B.  ALLEN  CO.,  Inc., 

-  1334  Columbia  Ave.,  Chicago."^_ 


*  ^^QTAD"   INCANDESCENT  t 


LAMPS 


GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 


MADE     BY    THE    MOST    SKILLED    W0RK3IEN. 


I  STANDARD  ELECTRICAL  MFG.  * 
I  COMPANY,     :     Niles,  Ohio.  $ 

^HHf¥»¥»¥¥  ¥¥¥¥¥¥¥¥»¥¥»¥»¥■>"♦■ 


\J    S 


''  SAFETY  '  RUBBER  COVERED 

WIRE    AND    CABLE 


FOR  EVERY  ELECTRICAL  SERVICE. 


IVI 


B.     AUSTIIM     &     00., 

CHICAGO    REPRESENTATIVE. 

THE  .SAFETY  EVSULATED  WIRE  &  CABLE  CO., 

WORKS:  Baironne,  N.J.  114-110  I.IBEKTY  STBEET,  K.  Y. 


NATIONAL  CODE  STANDARD 

'0,  K,"  Weatherproof  Wire, 
Slow  -  Burning  Weatherproof 
f  and  Slow- Earning  Wire, 

Prioes  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET,  R.  I. 


Stombaugh  Guy  Anchors 

ARE 

"  STRENUOOSEVELT." 

>A/  MY-? 

Because  They  Will  Stand  the  Most 

STRENUOUS    STRAINS. 

Write  for  new  Catalog  to 

W.N.Matthews&Bro. 

"DEAD  MAN"  KNOCKERS. 

603  Carleton  Bidg.,     St.  Louis.  ^ 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 


General  Offices:    Century  Building. 

NEWARK,  N.  J. 

Over  FIFTEEN  THOUSAND  ( 1 5,000]  miles  In  use.    ReceiTed  the 

highest  award  in  its  class  at  Paris  Exposition,  1900 

and  Pan-American.  Buffalo,  1901. 


m 


fcfeiie  Crescent  Soldering  Stick 


NEW  SOLDERING  STICK 

" CRESCENT " 

IS  PLIABLE  AND  PLASTIC,  NOT  BRITTLE ! 

Entirely  different  from  any  other;  no  waste:   no  sputtering; 
no  corrosion.    Write  for  free  sample. 


46aOvnftH<.>lcl«i.  Ih^C^ek^HtCo.- 


i*Jt^^Jt  ..<  J*  „•«  .J«  ,.!«  ^  Jt  J*  .Jt  J«  Jt  J*  .J*  S  J*  Jf  J*  --H^  vSt  ^  J*  -J*  J(  JZ  ,.!*  Jt  .S  J*  .-■« 


YOST  SOCKETS 


ARE  OF  THE 


SUPERIOR  SORT. 


Good  to  look  upon. 
Purse  swellers. 
Long  life  friends 

(if  you  are  in  business  to  stay). 

If  you  have  investigated  we 
probably  have  your  order — if 
you  haven't^  why  don^t  you? 

It  wiU  pay  you  and  maybe 
us  also. 


THE  YOST  ELECTRIC  MFC.  CO. 

TOLEDO,  OHIO,  U.  S.  A. 


■ill 

In 

% 
1ft 

1a 

1ft 

1ft 
1ft 

1ft 
1ft 
1ft 
'ift 
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WXWEMD,  FOB  SAIjE  ani 
timilar  WAMT  90ltVM.S  advcrtise- 
men(e  {Jo  zvords  or  less),  S'S°  "'» 
insertion;  additional  words  3c  each, 
POSITIOJf  WANTED  advertise- 
ments (_$o  zvords  or  less],  ^i.oo  an  in- 
sertion:  additional  words  sc  each. 


POSITION  WANTED. 

A  strictly  temperate  young  man  (age  19),  a 
student  of  an  electrical  correspondence  school, 
desires  situation  to  combine  theory  with  prac- 
tice. Would  take  position  with  electrician,  or 
with  electric  construction,  repairing,  manufac- 
turing or  telephone  company  or  any  other 
brancn  of  the  electrical  profession  where  good 
chance  is  offered.  Have  had  no  experience. 
Stale  particulars  and  wages  to  begin  with.  Ad- 
dress, L.  BOX  28,  Listowel,  Ontario.  Canada. 


POSITION   WANTED. 

By  young  man  as  switchboard  man,  capable 
of  taltlng  entire  charpe  of  exchange  and  super- 
intending outside  construction  work.  Six  years' 
experience  in  both  exchange  and  toll  line  work. 
Best  of  references.      Address  A   J.  PAIGE, 

Belmond,  Iowa. 


WANTED. 


One  experipnced  incandescentlampsalesman. 
at  once.  Address  THB  SHELBY  ELECTRIC 
CO.,  Shelby,  Ohio. 


WANTED. 

Excellent  opportunity  is  offered  alert  young 
elecirlcal engineer.  High  grade  laboratory  t.  st- 
ing Apply,  stating  educalion,  experience,  ref- 
erence and  remuneration  expected.  Addr-.'S 
110X221.  care  Western  Electrician,  510  Mar- 
quette Building,  Chicago. 

WANTED. 

Lineman  to  Inspect  lines,  etc.  of  1,000  and 
2  000  volts.  Gond  wage<i  and  steady  work. 
Married  man  preferred.  A.ddress  BO.X  222.  care 
Western  Electrician,  510  Marquette  Building, 
Chicago. 

WANTED. 

Three  experienced  incandescent  lamp  sales- 
men, byan  oldand  well-established  company  not 
m  the  trust.  Applicants  will  please  slate  age. 
experience  and  salary  wanted.  Address  UOJC 
199.  care  Western  Electrician,  610  Marquette 
Bldg. ,  Chicago. 


WANTED. 


A  secondhand  direct  connected,  500  to  1.000 
K.  W.,  550  volt,  direct  current  generator,  with 
a  suitable  engine,  preferably  a  cross  compound; 
or  a  belt  driven  generator,  same  as  above,  but 
of  not  to  exceed  600  K.  W..  but  above  200  Iv. 
W-  Address  BOX  223,  care  Western  Electrician, 
BIO  Marquette  Bldg.,  Chicago. 


FOR    SALE. 

Bargain— telephone  system— 200  Bubscrlbors. 
Paying  ®2.000  net  per  year  and  increasing 
Invoices  ©7,200.  Goud  long-distance  connec- 
tions. Fine  service.  No  competliion.  Good 
rates.  Standard  construction.  Best  equipmf  nt 
Located  in  one  of  the  best  towns  South.  Ttie 
property  will  be  closed  out  August  1st,  to  high- 
est and  bpst  bidder.  Address  BOX  218,  care 
Western  Electrician,  510  Marquette  Building, 
Chicago. 

FOR    SALE. 

1-75  K.  W.  Siemens-Halske,  220  volt  Gen- 
erator, direct  connected  to  a  13x16  single  valve 
Russell  engine.  1-150  K.  W.  Western  Klectric. 
220  volt  Generator,  direct  connected  to  a 
15x20  four  valve  Russell  Engine.  1  marble 
switchboard  equipped  complete  for  both  unit-. 
1-15  K  W.,  3-wire  Crocker-Wheeler  Equalizing 
set.  Address  BOX  219,  care  Western  Electrician. 
510  Marquette  Building,  Chicago. 


•GREGORY: 

~  ELECTRIC  CO? 

154-62  S.CLINTON  5T.  CHICAGO 

All  dynamos,  motors,  meters  and  transformers 
listed  by  this  Company  are  at  their  warehouses 
ready  for  Immediate  delivery. 

FOR  SALE 

at  a  bargain  if  taken  Immediately: 

1  '400  K.  W.  Westlnghouse  Alternator. 
1-200    "       Stanley  Alternator. 
2-160    "      General  Electric  Alternators. 
3-120    '* 

2-150  "  Westlnghouse  500  V.  Railway  Genera- 
tors. 
Largest  stocic  of  second-hand  electrical  appa- 
ratus In  this  country.  Send  for  our  monthly 
Bargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  guaranteed. 


FOR   SALE. 

20  horsepower,  3  phase,  60  cycle,  220  volts, 
Westlnghouse  Induction  motor,  practically  new. 
used  thirty  days;  cheap  for  cash;  fully  guar- 
anlecd  good  as  new.  Address  by  mall  VV.M. 
FITZGEEALD,  258  Warren  Aye.,  Chicago. 


FOR  SALE. 

One  12x14  McEwen  center  crank  engine  with 
sub-base.  120H.  P.  atllo  Lbs.  and  X  cut-off 
and275E.  P.  M.  Wheels,  56il2!/a.  Engine  Is 
brand  new.  has  never  been  erected  and  has  usual 
complement  of  llttlngs.  Cheap  for  cash.  Ad- 
dress FRED  W.  O.  BAILEY,  BOl  Spahr  Bldg. 
Columbus,  Ohio. 


FOR  SALE. 

60  wood  tanks  for  electrolytic  retlning.  50 
Weston  &  Keystone  voltmeters  and  ammeters. 
Old  machinery  and  material  of  all  kinds  pur- 
chased. WALSH'S  SONS  &  CO.,  261  Washington 
Street,  Newark,  N.J. 


FOR  SALE. 

The  City  of  Casselton,  N.  D., 
offers  for  sale  at  a  reasonable  price 
its  Electric  Light  Plant.  Will  ac- 
cept lighting  for  city  in  whole  or 
part  payment  of  purchase  price,  if 
desired.  Plant  is  well  equipped 
and  doing  a  good  business.  Address 
all  inquiries  to  BRUCE  D.  YOUELLS, 
City  Auditor. 


PLACE    YOUR 

"Want"  and  "For  Sale" 
advertisements  In  the 

WESTERN  ELEGTRIGIANr 

Immediate  Returns. 


Northern  Wisconsin  Resources. 

Northern  Wisconsin  offers  the  finest  oppor- 
tunities for  manufacturing  and  settlement. 
Pine  grazing  lands  hardwood  timber  and  splen- 
did soil  for  tbe  settler;  Iron  ore,  clay,  marl 
and  kaolin  for  the  manufacturer,  are  awaiting 
those  who  seek  tDe  opportunity.  Transporta- 
tion facilities  are  of  the  best.  Interesting  book- 
lets, maps,  etc.,  are  yours  for  the  asking. 

W.  H.  KILLEN,  Land  &  Industrial  Com'r; 
JAS.  C.  POND,  General  Passenger  Agent, 

Wisconsin  Central  Ry..  MILWAUKEE,WIS. 


NlCKELgATE. 

llieNeWlJork.Chicago^  StLouisKH 

Offers  Three    Express  Trains 

Every  Day  between 

CHICAGO 

and  All  points 

EAST 

Through  Cleveland  and  Buffalo 

Through  Sleeping  Cars 
Day  Coaches  and  Dining  Cars 

Individual  club  roeals,  ranging  in  price  from 
35e  to  $1.00:  also  service  a  la  carte.  Midday 
luncheon,  50c. 

CHICAGO  DEPOT:    Harrison  St.  and  Filth  Ave. 
CITY  TICKET  OFFICE:     111   Adams  St. 

JOHN  Y     CALAHAN,  Gener<l  Aoent 
tt3  Adams  Street,  Room  298,  CHICAGO 


ROBT.  FERRIS'  BOOK 
ON  METERS 

IS  so  SIMPLE  THAT  ONE  WONDERS 
AT  THE  COURAGE  OF  THE  AUTHOR 

ITTELLS  JUST  WHAT  SOME 
PEOPLE  THINK  THEY  KNOW. 

Written  expressly  for  tbe  men  who  handle 
the  pliers. 
Sent  prepaid  on  receipt  of  $1.00.    Address 

ELECTRICIAN  PUB.  CO., 

510  Marquette  Bldg.,  CHICA60. 


I  FIBRE- GRAPHITE: 
COMMUTATOR  M 
BRUSH        li 


%tVY-V\i?,R\Cta\Ht 


There's  No  Friction 

with  the  Fibre-Graphite  Commutator  Bruih. 
Being  90  percent,  pure  graphite^  It  Inanrei  low 
rcdstance,  no  iparklng  under  a  varying  load,  and' 
longer  wear,  Ttcrc  is  no  greasing  required, 
The  Fib  re-Graphite  ii  therefore  the  most  eco- 
nomic brush  oQ  the  market.     Send  for  price  Hot. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

SI55  Wakefield  St.,  Germantown,  PHILADELPUU. 


FOR  IMMEDIATE  DELIVERY. 


600  H.  P.  21  and  36x30  Williams  tandem  com- 
pound engine. 

250  H.  P.  12  and  24x18  Williams  tandem  com- 
pound engine. 

250  H.  P.  13  and  20iix]5   Armington  &   Sims 
cross  compound. 

300  H.  P  20x18  Erie  Hall  automatic. 
75  H.  P.  10x13  Frost  automatic. 


DYNAMOS. 

180  K.  W.  and  120  K.  W.,  G.  E.,  60  cy.  A.  S.  type 

1.100  or  2.200  V.  alternators. 
120  K.  W.  and  60  K.  W.,  G.  E.,  133  cy.  1,100  and 

2,200  V.  alternators. 
150  K.  W.Wood  and  50  K.  W.,  Slemens-Haislce  60 

K.  W.,  Siemens-Halske  2,000  V.  alternators. 
200  H.  P.  Edison  200  V.  motor. 
Direct  current  110  V,  generators,  all  sizes. 


Write  for  complete  stock  list  No.  51 
ILLINOIS  MAINTENANCE    COMPANY, 

1625  MARQUETTE  BUILDING, CHICAGO. 


U.S. METAL  POLISH 


'DLISHES  ALL  METALS.    Rn 


II  Geo.  W.  Hoffman 

Z95,E.Wfi':HiNr.T0NST.  lllDlflHAPn 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publistiing  Co,,  Suite  510  Harquette 
Bldg.,  Chicago.  You  will  save  TIJVIE  and 
MONEY  by  doing  so 


IF  YOU'RE  GOING  TO  BUY 

Designs  — Engravings 
or  printed  catalogues 

we    WANT   TO    GIVE    YOU 
SAMPLES.  PRICES  AND  SUGGESTIONS 

WRITE 

FRANKLIN  e^?g%"r*o^;?^.;Jg  COMPANY 

346    DEARBORN    STREET,  CHICAGO 


Only  10  Cents  Each 

Practical  Books 

ON 

Electricity. 

How  to  make  a  dynamo. 

How  to  make  a  telephone. 

How  to  make  an  electric  motor. 

How  to  make  a  storage  battery. 

How  to  make  a  Wfcmhurst  electric  machine. 

How  to  make  a  magneto  machine. 

How  to  make  a  medical  Induction  coll. 

How  to  make  a  pocket  accumulator. 

How  to  make  a  plunge  battery. 

How  to  make  a  voltmeter. 

How  to  make  a  galvanometer. 

How  to  make  a  hand  dynamo. 

How  to  make  a  talking  machine. 

How  to  make  a  i^  H.  P.  dynamo  or  motor. 

How  to  make  a  toy  motor. 

How  to  make  an  electric  bell. 

How  to  make  a  telegraph  Instrument. 

These  books  are  Illustrated  and  will  be 
sent  prepaid  on  receipt  of  prtee. 

Electrician  Publ'g  Co.. 

6tO  Marquette  Building, 
CHICAGO. 


"All  roads  lead  to  Rome.' 


And  all   business  in   New  York 
seems  to  tend  toward 

Grand  Central  Station 


This  great  building,  which  covers 
the  space  of  four  city  blocks,  be- 
ginning at  the  corner  of  4th  Avenue 
and  42d  Street,  is  the  IWetropolitan 
terminus  of  the 

NEW  YORK  CENTRAL  LINES 

and  is  the  center  of  the  hotel,  resi- 
dence, club  and  theater  district  of 
the  second  city  of  the  world.  To 
reach  it  see  that  your  ticket  reads 
by  the  New  York  Central. 

A  copy  of  the  40-page  illustrated  cata- 
logue ot  the  "Four  Track  Series."  New 
York  Central's  books  of  travel  and  edu- 
cation,will  be  sent  free,  post-paid,  toany 
address  on  receipt  of  a  postage  stamp, 
by  George  H.  Daniels,  General  Passenger 
Agent.  New  York  Central  A  Hudson 
River  Railroad,  Grand  Central  Station, 
New  York. 


OHIG AGO    EDISON    COMPANY  REPAIR   SHOPS 


Machine  and  Carpenter 

Work  of  All  kinds 

Correspondence.  Solicited 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN 

r-        OPEN    DAY   AND    NIGHT. 


''IRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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dlNCr  ARRESTER 

FOR. 
EPHONEiTELEGRAPH  LIMES 

CNESOXa  EtECTHIpCO.. 

MINNEAPOLIS  ,    MIT^JJ* 

gaTTED  MAHCH  a,i903, 


MAGNET  WIRE 


ROUND, 
SQUARE 

AND 
RECTAN- 
GULAR. 


thade  tiARK.. 


SIANUFACTTTRED  BT 


Columbus  lisulated  Wire  and  Brass  Co. 

COLUMBOS,  OHIO. 


Transformers 

KUHLMAN  ELECTRIC  CO. 


E^i^^i]:.^isar9 


iK^i>, 


DUGALD  C.  JACKSON,  C.   E. 
WILLIAM   B.  JACKSON.  M.  E. 

MEMBERS 

AMERICAN   INSrtTUTC   OF   ELECTRICAL    ENGrNEERS 

AMERICAN   SOetCTY    OF    MECHANICAL    tNGINCtRB 

AMERICAN    SOCIETY    OF    CIVIL    ENGrNEERS 

ENGINEERS.       EXPERTS. 

MADISON,    WIS. 


"Practical  and  to  the  Point" 


IS  ALL  THAT  NEED  BE  SAID  OF 

THETELEPHONE  HAND-BOOK 

By  Herbert  Laws  Webb. 

160    Fa^es,    133    Illustrations, 
Cloth,    Price    $1.00. 

The  book  for  those  Interested  in  telephony. 

ELECTRICIAN   PUBLISHING   CO., 

610  Marquette  BIdg., 
CHICAGO. 


MANUFACTURERS 

Contemplating  establishing  plants 
In  the  West  should  take  advantage 
of  a  location  on 


Chicago  &  Nortti-Western  Ry, 

which  reaches  the  famous 

WATER   POWERS, 
COAL  FIELDS, 
IRON   ORE  RANGES, 
HARD  AND  SOFT 

LUMBER    DISTRICTS 

of  the  West  and  Northwest,  and 
affords  the  best  means  of  transpor- 
tation to  the  markets  of  the  world. 

*0»t   FunTMER   PAJTrrCULAna  APPUV  TO 

MARVIN  HUGHin,  Jr.,        E.  D.  BRIGHAM, 

Frtlght  Tragic  Mgr.,  Gen'l  Freight  Agent, 

CHICAQO. 


APPARATUS 

For  Cent  red  StOLtiorv  ^t\d 
Power  Hovise  Eq\iipment 


A  DIRECT  CONNECTED  R.AILWAY  UNIT  consisting  of 
225  K.  W.  Genera.1  Electric  550  volt  genera.tor,  type  M.  P., 
cIblSS  6-225-120.  form  E,  directly  connected  to  Buckeye 
16 '2-30>2x30  horizontal  cross-compound  engine.  In  excellent 
condition  atnd  resLdy  for  immediate  delivery. 

ALTERNATORS. 

One  180  K.  W.  General  Electric,  2.300  volts,  60  cycles,  single  phase. 
One  ISO  K.  W.  Westingbouse,  2,200  volts,  60  cycles,  two-phase 
One  150  K.  W.  Westinghouse,   2. .300  volts,  .60  cycles,  single  phase. 
One  150  K,  W.  Stanley,  l.lUO-2,200  volts.  133  cycles,  two-phase. 
Two  120  K.  W.  General  Electric,  1,040  volts,  125  cycles,  single-phase. 
One  120  K.  W.  General  Electric,  2.080  volts,  125  cycles,  single-phase. 
One  90  K.  W.  General  Electric,  2,300  volts,  60  cycles,  single-phase. 
Two  75  K.  W.  General  Electric,  2,100  volts,  60  cycles,  two-phase,  with  switch- 
boards. 
One  60  K.  M',  Westingbouse,  2,200  volts,  60  cycles,  two-phase. 
Three  35  K.  W.  Thomson-Houston,  1.100  volts,  125  cycles,  single-phase. 

RAILWAY  GENERATORS  500-550  VOLTS. 

Two  500  K.  W.  General  Electric,  6-pole,  speed,  300  R.  P,  M. 

Two  300  K.  W.  General  Electric,  4-pole,  ispeed,  400  R.  P.  M. 

One  200  K,  W.  Westingbouse,  6-pole,  speed,  510  E.  P,  M. 

Two  200  K.  W.  General  Electric,  4-pole,  speed,  42.5  R.  P.  M. 

Two  180  K.  W.  Westinghouse,  4-pole,  speed,  535  R.  I'.  M. 

One  160  K.  W.  Ft.  Wayne,  6-pole,  speed.  550  E.  P.  M. 

One  110  K.  W.  Edd.v,  4-pole,  speed,  600  R,  P.  M. 

Two  100  K.  W.  General  Electric,  4-pole,  speed,  650  R.   1'.  M. 

One  100  K.  W.  Walker.  4-pole,  speed,  750  R,  P,  M, 

Two  100  K.  W,  Edison,  bl-polar,  speed,  620  ,R.  P.  M. 

One  90   K.   W.  Thomson-Houston,  4-pole.   speed,   700  R.   P.   M. 

One  80  K.  W.  General  Electric,  4-pole,  speed,  700  K.  P.  M. 

Five  62  K.  W.  Thomson-Houston,  type  D,  speed.  900  R.  P.  M. 

DIRECT  CONNECTED  UNITS 

One  130  K.  W.  General  Electric,  8-pole,  125  volt  generator,  with  12-20x16  Erie 
Ball  tandem  compound  engine. 

One  60  K.  W,  Eddy,  4-pole.  125-volt  generator,  with  13x12  Buffalo  Forge  engine. 
Brand  new. 

One  50  K  W.  Commercial,  6-pole,  125-volt  generator,  with  8V^-13xl2  Arming- 
ton  &  Sims  tandem  compound  engine. 

One  50  K.  W.  Eddy,  4-poIe,  125-volt  generator,  with  13x12  Harrisburg  Ideal 
engine. 

One  50  K.  W.  unit,  consisting  of  two  25  K.  W  General  Electric.  4-pole,  125-volt 
generators,  with  one  triple  expansion  vertical   engine. 

One  30  K.  W.  Eddy,  4-pole,  125-volt  generator,  with  10x12  Watertown  engine. 

One  25  K.  W.  General  Electric,  6-pole,  125-voit  generator,  with  OVaxlO  Arming- 
ton  &  Sims  engine. 

Two  25  K.  W.  Westingbouse,  6-pole,  250-volt  generators,  each  with  9x10  Ball  & 
Wood  engine. 

ENGINES. 

One  24x48  Hamilton  Corliss,  450  H.  P. 

One  23x48  Harris  Corliss,  400  H.  P. 

One  18x48  George  H.  Corliss,  250  H.  P. 

One  16x42  Providence  Greene,  200  H.   P. 

Two  18-30x16  Westinghouse  compound.  25t)  H.  1'.   each. 

Three  I8J/2XI8  Armington  &  Sims,  250  II.  P.  each. 

One  181/2X18  New  York  Safety,  250  II.  P. 

One  10-18x20  Payne  tandem  compound,    150  II.  P. 

One  1.3-19x15  Mcintosh.  Seymour  &  Co.  tandem,  175  H.  I'. 

Two  14x13  Armington  &  Sims.  150   H.  P. 

One  14x14  Rice  automatic.  125  I-I.  P. 

One  13x12  Armington  &  Sims,  125  H.  P. 

One  12-20x12  Westinghouse  compound,  100  H.  P. 

One  11x12  New  York  Safety,  100  H.  P. 

One  12X.34  Brown,  To  H,  P. 

One  101/0-161/2x12  Armington  &  Sims  cross  compound,  loo  II.  P. 

One  9x16  Rice  automatic.  75  H.  P. 

One  12x10  Westinghouse  .lunior,  75  H.  P. 

(Jne  8x10  B.  F.  Sturtevant,  40  H.  P. 

One  7x8  Payne.  20  H.  P. 

Direct  current  generators  and  motors,  110,  220  a.nd  500  volts. 
AlterneLtlng-current  motors,  60  and  125  cycles. 
Brvish  and  Thomson-Houston  arc  generators— all  sizes. 
Babcock  &  Wilcox  and  return  tubular  boilers. 
Transfornvers.  arc  lamps,  street  railway  n\otor  equipments. 


SEND   FOR.    BULLETINS    GIVING    ITEMIZED   LISTS. 

CKarles  E.  Dustin  Co. 


We  Buy  or  Sell 
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REPAIR  SHOP 

OPEN   DAY  AND   NIGHT 

TELEPHONE  US. 

ARMATURE 

FIELDS 

REWOUND 


A  rare  chance  to  increase  the 
day  loads  on  Central  Station,  by 
notifying  customers  where  they 
can  secure  a  good  fan  for  little 
money.  We  have  ready  for  im- 
mediate shipment  150  Emerson  12 
inch  desk  fans,  52  volts, 125  cycles, 
S3.00  each. 

200  Westinghouse  13  inch,  52 
volts,  125  cycle  desk  fans,  S4.00 
each. 

300  General  Electric,  12  inch, 
52  volts,  125  cycle  desk  fans, 
$4.00  each. 

Also  50  General  Electric,  12 
inch,  104  volts,  125  cycles,  swivel 
and  trunnion  fans,  at  a  price  of 
S5.00  each. 

All  f.  o.  b.  cars  Cincinnati,  O. 

Some  bargains  in  boilers, 
engines,    generators    and    motors. 

Write  us  stating  your  require- 
ments. 


S     11  Broadway.  NEW  YORK.  Storehouse:  OR.ANGEBURGH.  N.Y. 
••••I 


John  A.  Stewart  Electric  Co. 

Offices:  Factory  and  Waroftouae: 

430  Sycamore  St.  LUDLOW,  StV. 


•••m«m«m«mmmmm*mmm«m«mSI    CiNCINNAT/,    OHIO 


x6 


WESTERN    ELECTRICIAN 


July  II,  1903 


IF  YOU   WANT 

THE  BEST  TELEPHONE  ON  EARTH 

YOU  CANNOT  AFFORD  TO  OVERLOOK  OUR 

SPECIAL  OFFER 
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WRITE     V 

1 

flpv   MINUTE'S 

TO-DAY. 

1 

S^^     TIME. 

OUR  DRY  BATTERY  WALL  SET. 


STERLING    ELECTRIC 
COMPANY, 

LA  FAYETTE,  -       INDIANA. 
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Txingsten  MaLgnet  Steel  B 

■  ■  •••• 

•••• 
•••• 

Best  permanent  magnet  steel  for  high-grade  telephones.        Sjlj 

••■• 

A.  C.  Leslie  dv  Co..    Montreal,  Can.   iij: 


AGENTS  FOR  NORTH  AMERICA. 
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Telephones  that  Challenge  the 
World's  past  Champions  to  an 
"International"  Contest. 


"INTERNATIONAL" 

TELEPHONES  STAND  DNEQDALED 


All  connecting  wires,  binding  posts  and  ter- 
minal screws  fully  concealed. 

No  exposed  metal  parts  form  a  part  of  the 
circuit  at  any  time. 

The  only  instrument  of  its  kind  on  the 
marlcet. 

TunnomHtop  clear,  distinct  and  far-reaching, 
1  i  dllSlllUlul  impossible  to  deteriorate. 

Every  distinct  part  of  our  equipment  is  made 
strong  and  durable. 

^r>?i'n\  SWITCHBOARDS  £lS.TISf'' 

FOR  AKr  SIZE  EXCHAHQB. 

"International"  apparatus  embodies  In  the 
construction  of  the  parts  many  new  features  of 
vital  importance  to  the  durability  and  efQcIency 
of  a  plant. 

Correspondence  solicited. 

INTERNATIONAL  TELEPHONE  MFG.  CO. 

Harrison  aad  Cllolon  Sis..  CHICAOO.  U.  S.  A. 


A  Strowfger  Automatic 
Switchboard 

built  NINE  years  ago,  is  still 
giving  good  sorvice.  No 
othor  telephone  etiuipment 
lasts  so  long;  no  other  pleases 
the  public  so  welh 

AUTOMATIC    ELECTRIC    COMPANY 

Chicago,  (/•  Sm  Am 


LEICH  FOUR-PARTY  LINE  SELECTIVE  SIGNALING  SYSTEM 

CONDENSERS    TO    STOP   THE     BATTERY    FLOW. 
NO  SPRINGS  OR  RELAYS  TO  GET  OUT  OF  ORDER. 

METROPOLITAN     TELEPHONE    &     ELECTRIC     CO., 

610   WILSON    AVE.,    CHICAGO,    ILL. 


PATENTED  TELEPHONY 

A  review  of  patents  pertaining  to  Telephones  and  Telephonic  Apparatus  by  the 

American  Electrical  Engineering  Association. 

COWTEUTS :  Introductory.— Percentage  of  Patents  Sustained.— Supreme  Court  Decisions. 
—Berliner  Case. —Induction  Coil.— Drawbaugh  Cases.— Hunnings  Transmitter.- Subscribers'  Calls. 
— Switchboards.- Law  System.— Mann  System.— Multiple  Board.- Express  System. — Eaverot-Hess 
SyBtera.-Comparative  Advantages,  Multiple  and  Divided  Board  Systems.— Carney  Plug  Board.— 
Brief  Mention.— Automatic  Swltchboards.—Concluslons.— Index. 

Patent  of  A.  G.  Bell,  No.  174,465.  Patent  of  Emile  Berliner,  No.  233,969.  Patent  of  Emlle 
Berliner,  No.  463,569.  Patents  of  Emile  Berliner  in  Parallel  Columns.  Patent  of  C.  A.  Cheever, 
No.  208,463.  Patent  of  H.  H.  Eldred,  No.  303,714.  Patent  of  Thos.  A.  Watson.  No.  256,258. 
Patentof  L.  B.  Firman,  No  283.334  Patent  of  M.  Q.  Kellogg,  No.  247,199.  Patent  of  C.  E.  Scrlbner, 
No.  330.058.  Patentof  C.  E.  Scribner,  No.  300,144.  Trunking  Principle.  Patent  of  Shaw  & 
Childs,  No.  319,856.  Mann  System.  Patent  of  L.  B.  Firman,  No.  252  576.  Western  Union  Pin 
Switch.  Express  System.  Patent  of  Sabin  &  Hampton,  No.  518.534.  Subscrl  ber's  Automatic  Sig- 
nal.   Raverot-Hess  System.    Patent  of  M.  J.  Carney,  No.  258,886.    Apostoloff  System. 


Handsomely  Bound  in  Cloth. 


Sent  Prepaid  on  Receipt  of  Price,  $1.50. 


ELECTRICIAH  PUBLISHING  CO.,   510  Marquette  Building,    CHICAGO. 


To  the  Man  Who  Pays  the  Bill 


The  simplicity  and  Durability  of  the  New 
Model  Light  Running  Yost  Machine  is 
worth  considering.  Light  Touch,  Quiet- 
ness, Easy  Action,  Perfect  Alignment,  and 
as  ever,  "Beautiful  Work."     Investigate  at 

209  Tacoma  Bldg.,  Chicago,  III 


OVER    150,000    PHONES    IN    DAILY   SERVICE 

SWEDISH-AMERICAIM  TELEPHONE  COMPANY,ch.caco 

»  SEE     THE     POINT? 


July  II,  1903 


WESTERN    ELECTRICIAN 


17 


CATERING 

TO     THOSE     WHO 
DEMAND     QUALITY. 

American 

Electric  Teleplione 

Company 


MAKERS 
OF    THE 


EXPRESS    SWITCHBOARDS 


HOTEL 

TELEPHONE  CHICAGO 


ILL. 


i 


THE  KELLOQQ 


Portable  Desk  Telephone 


BEAUTY, 

Isn't  It? 

HOW  DO 
WB  DO  IT  ? 

Simply  by  constantly  im- 
proving our  apparatus, 
going  on  the  theory  that 
even  the  best  is  not  good 
enough. 


Write  us  for  Latest  Prices. 


Kellogg  Switchboard  S  Supply  Company 


Green  and  Congress  Sts.,  CHICAGO. 


346  Broadway, 
NEW  YORK. 


Electric  Bulldlne, 
CLEVELAND. 


Keystone  Telephone  Building, 
PHILADELPHIA. 


•••«•< 


»•••>•»»••€••—»< 


In   IVIioHigan 

tlte  same  as  in  otlier  states,  telephone  men  appreciate  good  telephone  appara- 
tus,  as    will   bf 


noted  by  the  state- 
ment below: 


One 
Quality 


A.  B.  Smiih,  State  Representative,  Grand  Rapids,  Micliigan. 

Write  (or  bulletins  containing  descriptions  and  illustrations. 

No.  1 — E.  Railway  Telephone  Apparatus. 

No.  2— E.  Bridging  Telephones  and  Small  Generator  Call  Switchboards. 

No.  3-  E.  Construction  Material  and  Supplies. 

No.  4 -E.  Generator  Call  telephones  (In  print). 

No.  5— E.  Central  Energy  Telephones  (In  print). 

STROMBERG-CARLSON  TELEPHONE  MAN'F'G  CO., 


General  and  Eastern  Sales  Office, 
ROCHESTER,  N.  Y. 


Sales  Department. 
CHICAGO,    -    ILL. 


"Button"  Type  Telephoive  Transmitter. 


Louder,  clearer  and  better  in 
every  way  than  the  "Solid 
back".  Let  us  tell  you  about  it. 


Send  for  Bookletm 


THE     FAHNESTOCK 
TRANSMITTER    CO.. 


74  Cortla.ndt  St., 


New  York  City 


Carbon  Arrester  in  Detail. 


MOON  TERMINAL  HEAD 

With  CARBON  ARRESTERS  or  with 
COPPER  ARRESTERS. 

NO   CHANGE    IN    PRICE    LIST,  WHICH   APPLIES 
TO    EITHER  TERMINAL. 

The  MOON  TERMINAL  iias  certain  essential 
features  whicii  afford  absolute  protection  to  tlio 
Cable  Wires.   This  is  demonstrated  by  Its  record. 

Thorough  tests  show  that  this  apparatus  with 
Carbon  Arresters  will  withstand,  without  Injury, 
a  current  of  heavy  voltage. 

SEE  METAL  OUTER  CASE  OR  STORM  BOX. 

Catalogue  and  Price  List  on  request. 


iS 
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SCALE   IN   YOUR   BOILERS  MAY   PUZZLE   YOU, 

Dearborn  Vegetable  Boiler  Gompounds  Will  Give  You   a  Satisfactory  Solution. 

IF  WE   HAVE'NT  ANALYSIS  OF  YOUR   FEED  WATER  ON   FILE,  SEND   GALLON   SAMPLE. 


27-34  RIALTO  BUILDING,  CHICAGO,  ILL. 


^T 


Telephone:  Harrison  3030  and  3631. 


^      "D  ESISTANCE  rods  of  Dixon's  Graphite 
^      •^*-  give  high  resistance  in  contracted  space. 

Any  size,  any  resistance.     Ask  for  sample 

and  booklet  125. 

JOSE^^H  DIXON  CRUCIRLB  COMPANY.  Jeraey  City.  N.J. 


REG.TRADE MARKS   Jhe  Rhosphor  BRONZE  SmeltingCo-Qmited, 
"  2200  Washington  AVE.PHiLADELPHiA. 

1      "ELEPHANT  BRAND  PHOSPHOR-BRONZE' 
■  1NG0TS,CASTINGS, WIRE, RODS.'SHEETS, ETC. 
'^'A^^ln.B'mY  —  D  E  LT  A   M  E  T A.L  ^- 

.       S^::7\,  CASTINGS,  STAMPINGS  AND  FORCINGS   ■ 

^         ORIGINAL  ANO  Sole  Makers  in  the'  U..S. 


ff^M'CORIilllCK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work. 

Gives  a  higher  percentagfe  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fecled  under  systematic  tests  in  the  Holyoke  Testing  FUime. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem- 
plating ibe  improvement  of  powers,  will  find  it  to  their  interest  to  confer 
wilb  lis,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  na 
matter  what  make  of  turbine  has  been  In  use.  STATE  REQUIRBMBNTS 
ANO  SEND  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 

Boston  Office  :     176  Federal  Street. 

New  Dynamo  Tenders'  Hand=Book. 

By  P.  B.  BADT. 

326  Pages,  140  Illustrations.    Flexible   Cloth  Binding.    Size  of  Type  Page 
5  1-3x3  inches.    Price  $1.00. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical'  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9.000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  10,000  of  the  new. 

Electrician  Publishing  Co., 

SIC  Marquette  Building,  CHICAQO. 


iii*iii»Ti  ijiii. 


W9MJ.V">i«*IP>H"^'MI^IW«'*MMi* 


.«-««!*^      JT^X 


\ppAnAm 


JiMEFiiCM\ 

"BLov/Erfca 

DtfHOn 

i"i£'<V  YOH'A: ,      C Hi'iAG O.         LOHOOil  g  . 


JEFFREY 


ELEVATING, 
CONVEYING, 
POWER 
TRANSMISSION 


FOR  CATALOGUE, 


THE  JEFFREY  MFG.-CO. 
COLUMBUS.  0,  : 


SAMSON  TURBINE 

FORTY-ONE  YEARS  in  this  business  as  a  specialty 
should  give  us  a  pretty  good  idea  as  to  what  is  demanded 
of  a  turbine.  We  have  given  the  subject  most  careful 
study.  We  have  constantly  added  improvements  to  our 
turbines.  The  SAMSON  embraces  all  the  latest  improve- 
ments. 


WRITE  DEPT.  D  FOR 
CATALOG. 


JAMES  LEFFEL  &  CO., 


SPRINGFIELD,    OHIO, 
U.  S.  A. 


PLACE    YOUR 

"Want"  and  "For  Sale" 
advertisements  in  the 

WESTERN  ELECTRICIAN. 

Immediate  Returns. 


MRIGWS  MECHANICAL  BOILER  CLEANFB 

iMmV**-  KEEPING     BOILERS   CLEAN   AND  FREE  OF  SCALE.  **ll  L  1/ 

Vyi/>*  INSTALLED     OUR     EXPENSE    O  N  ,6  0     DAYS    TRIAL  ^        ^4*i 


^ 


MECHANICAL  BOILER   CLEANER   CO. 

WRMASON  Manager.  4-13  WESTERN  UNION  BUILDING.    CHICAGO. 


GASOLINE  MOTOR  CASTINGS 

-FOR- 

BICYCLES,  AUTOMOBILES, 
AND  LAUNCHES. 

LOWELL    MODEL    CO., 

NORTH  CHELMSFORD,  MASS. 
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THE  VICTOR  TURBINE  WATER  WHEEL 


-ei3     R-OR!     DRIVIIMO 


:i_E:o-rF3i^    f9|_A.r>i-rsc. 


Its  high  speed,  close  regulation,  great  capacity, 
high  efficiency,  perfect  cylinder  gate  and  steady 
motion  will  particularly  commend  it  to  all  con- 
templating developing  plants  of  this  kind. 


OUR    OTHER    SPECIALTIES    ARE; 


STEAM  and  POWER  PUMPING  MACHINERY  for  all  purposes,  AIR  COMPRESSORS 
for  the  Air  Lift  system  and  general  use,  JET  and  SURFACE  CONDEN- 
SERS, AIR  PUMPS,  VACUUM  PUMPS,  STILWELL'S  FEED  WATER 
HEATERS,  FILTER  PRESSES  and  OIL  MILL  MACHINERY. 


IF  INTERESTED,  WRITE 


':^  STILWELL-BIERGE  &  SMITH-VAILE  GO. 

O^V"VTOr<i.     Ol-ilO. 

NEW  YORK,  141   Broadway.  PHILADELPHIA,  619  Arch  Street. 

BOSTON.  73  OMver  Street.  CHICAGO,  311  Dearborn  Street. 

NEW  ORLEANS.  304  Hennen  Building.  LONDON,  97  Queen  Victoria  Street, 

BALTIMORE,  1507  Continental  Trust  Building.  CLEVELAND,  1116  New  England  Building. 

E,  F.  AUSTIN,  Sales  Agent,  Smith  Block,  PITTSBURG,  PA. 


ARE  YOU  LOOKING  FOR  MONEY? 

If  so,   buy  WALRATH  Q*S  OR  GASOLINE  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Exposition. 

It  will  produce  as  good  a  com- 
mercial light  as  that  of  an  auto- 
matic steam  engine,  either  belted 
or  direct  connected  generator. 
Simple.  Economical  and  Reliable. 

faend  for  Catalogue  VV. 

MARINETTE  IRON 
WORKS  MFQ.  CO., 

MARINETTE,  WIS. 

AGENCIES- 
301  Fisher  Building,  Chicaeo.         619  Stevenson  Building,  Indianapolis. 
703  Bijou  Building,  Pittsburg. 
MacKay  Engineering  Co.,  149  Broadway,  New  York. 

Macliay  Engineering  Co.,  100  Boylston  St.,  Boston. 

Strong,  Carlisle  &  Hammond  Co.,  Cleveland. 


STEVENS 

MECHANICALCATECHISM 

PRACTICAL  KNOWLEDGE 

FOB 

Stationary  and  flarlne  Engineers,  Firemen,  Electricians,  notormen,  lc« 

Machine  Men  and  Mechanics  In  Qeneral. 


New  and  Original.    All  Modern  Machinery  fully  described  and  explained.    Technical 

Points  made  Clear  by  Word  and  Drawing,    Qucitlons  and  Answers 

for  Civil  Service  Examinations,  etc. 


SUBJECTS  TREATED: 


WATER,  STEAM,  COMBUSTION',  SMOKE  PREVENTION,  BOILERS,  BOILER 
CONSTRUCTION,  TESTING  AND  MANAGEMENT.  SAFETY  VALVES,  IN- 
JECTORS, PUMPS  AND  GOVERNORS,  STEAM  GAUGES.  LUBRICATORS, 
ENGINES,  COMMON  SLIDE  VALVE,  TANDEM  COMPOUND,  CROSS  COM- 
POUND. RECEIVER  ENGINES,  HOT  AIR  AN'D  COMPRESSED  AIR  EN- 
GINES, TRACTION  ENGINES.  ELECTRIC  ENGINES,  AUTOMATIC  AND 
CORLISS  ENGINES,  CONDENSERS,  JET  AND  SURFACE,  ECCENTRIC, 
BALANCED  SLIDE  VALVE,  LINK  MOTION,  HORSE  POWERS  IN  DBTAID, 
INDICATOR,  REFRIGERATION,  ABSORPTION  AND  COMPRSSSION  METH- 
ODS, BRINE  AND  DIRECT  EXPANSION  SYSTEMS,  PUMPS,  VALVES, 
TESTS,  TABLES,  AMMONIA,  AMMONIA  FITTINGS,  LIQUID  AIR,  MACHINE 
SHOP  PRACTICE.  STANDARD  NUMBERS  AND  RULES,  PULLEY  SPEED 
CALCULATION,  SQUARE  ROOT,  LEVERAGE,  ELECTRICITY.  DYNAMOS, 
ACCUMULATOR,  RHEOSTAT,  TRANSFORMER,  VARIETIES  OF  DYNAMOS, 
PARALLEL  AND  SERIES  WIRING,  THREE-WIRE  SYSTEM,  MANAGE- 
MENT AND  CARE  OP  ELECTRIC  PLANT,  REPAIRS,  ELECTRICAL  MEAS- 
URE.MENIS,  MOTORS,  STATIONARY,  TROLLEY  AND  THIRD  RAIL  SYS- 
TEMS, CONTROLLER,  ELECTRIC;  LOCOMOTIVE,  ELECTRIC  HEATING 
AND  COOKING,  HOUSE  WIRING,  DIFFERENTIAL  GEAR.  FRICTION 
CLUTCH,  COMPOUND  CYLINDERS.  REVERSING  GEAR,  THE  STACKER. 
ALSO.  THE  ELEMENTS  OB'  ALGEBRA   MADE   EASY. 

336  Pages.     240  Illustrations. 


'f^l^^^Z,   91. ^>0.      Sent  anywhere  prepaid  oa  receipt  of  price 


Electrician  Publishing  Company, 

510  Marquette  Bldg.,  Chicago.  | 
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A  NEW   BOOK. 

MUNICIPALITIES 

vs. 

PRIVATE    CORPORATIONS. 


Political  and  Business  Management  Compared. 

By  M.  J.  FRANCISCO. 

Tables  showing  cost  of  lights  furnished  by  Private  Companies  and  Municipal  Plants. 

A  list  of  Municipal  Plants  sola  or  abandoned. 

Average  cost  by  the  two  systems. 

Experience  of  Municipalities  who  own  plants. 

Legal  and  official  opinions  from  a  large  number  of  the  most  prominent  men  in  the  nation 

Editorials  opposing  the  system   from  nearly  all  the  leading  journals  of  the  U.  S. 

All  statistics  to  date. 

Any  Company  doing  street  ligiiting  will  want  ttie  data  contained  in  tliis  bool(. 

Sent  postpaid  on  receipt  of  price,  $  I. CO. 

»IOIA,IM   PUBB_ISIHINO  CO., 

5IO  MARQUETTE  BLDC,  CHICAGO. 


CONTROLLED  BY  THE  | 
NICHOLS   GOVERNOR. 


ENGINES  OUTOMtTIC 

VERTICAL 
HORIZONTAL        ..^^>«r%        Jl^ 


PISTON 
VALVE. 


Self  OlUng.    For  Direct-Connected  or  Belted  Service. 
High  Speed— High  Pressures.    Units  from  6  to  200  II.  P. 


DUPLICATE   PARTS  ALWAYS  ON   HAND. 


new  york  Safetp  steam  power  Co. 

60  So.  Canal  Strctt,  Ci)lca$»,  III. 


Boston, 

San  Francisco. 


WATER-TUBE  BOILERS 


IMO 


BRICKWORK-BENT  TUBES- 
SCREWED  JOINTS-CASKETS. 


SECTIONAL 

End-Fired  Tvpe,  20  to  125  H.  P. 
Slde-Flred  Type.  100  to  360  H.  P. 


CB0S8  GCCIIOH 

Lar}<e  Power  in  Small  Space, 
liein^  .sectional  can   be  delivered  through 
ordlnarj'  window  or  sidewalk  opening. 
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ARNOLD   ELECTRIC 
POWER  STATION  Co. 

Engineers,  Contractors  for  Complete 
Electric  Plants.    Results  Guaranteed. 


CHAS.  L.  BROWN, 

Contracting  Electrical  Engineer. 

804  Fisher  Building, 

Telephone  Harrison  3608.       CHICAGO. 


Crumb,W.  H.  &  Company 

■  Engineers  Contractors, 

TELEPHONE  ENGINEERING  AND 
CONSTRUCTION, 


MICHAELS  &  HILLY 

I' ON.TIt ACTING  AND  ELECTIIICAL  ENGINEERS. 

Manufacturers  of  Blow  Speed  Dynamoa 

and  EIotorB. 

Secondary  Trftn-lomiers  for  Bells 

and  Aiinuncialora. 

GO  &  02  West  Van  Burt-n  Street.  Chtcaffo.  111. 


BRYAN,  WILLIAM  H. 

M.  Am.  Soc.  M.  E., 

Consulting  Mechanical  and  Electrical 
Engineer. 

Lincoln  Trust  Building,  ST.  LOUIS. 


ENGINEERS 

Ivcpresented  in  this  "Directory"  are 
I  enabled  to  come  in  touch  with    many 

prospective  customers  who  cannot  be 
I  reached  through  any  other  source. 


Long  Distance  Phone  Central  2ii8. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTKACTOR, 
Bpkciat^tiks— Central  Station HeatingPlants, 
Water    Works  BCeara  Planta,  Electric  Light, 
ftas  and  Street  Railway  Planta. 

T220-2I  Marquette  Building,    CHICAGO. 


W.  E.  BAKEH. 


.  B.  BISHOP.     % 


BAKER,  W.  E.  &  CO. 

ENGINEERS, 
ELECTRIC    RAILWAYS. 
M  170  Broadway,  NEW  YORK 


BURCH,  EDWARD  P.  I   I  FELT,  CHAS.E.  &C0.   | 


ELECTRIC    . 
RAILWAY  ENGINEER. 

1250  Guaranty  Bldg.  Minne; 


Mechanical  and  Electrical 
Engineers, 

1155-56  MonadnoclsBlk.,  Chicago. 
Specitlcationg,  plans  and  estimates  for  olec- 
trical  iuBtaUations.    Inventions  developed. 


P. 


STANTON.  LE  ROY  W. 

Consulting  Telephone  Engineer. 

Plans,  Specifications  and  Superrlsloa  of  In* 

Btallation  of  complete  telephone  plants 

Special  Reports  on  Telephone 

Propertiea  and  Apparatus. 

411  Electrical   Kldg.,   Cleveland,   Ohio. 


IT     WILL    PAY 

engineers  not  represented  in 
this   department    to  carry  a 
jQ  card  regularly. 


S^SSi^mi 


fm»Ji&m^')i^^i-^^^mgs^^^m^M 


BUTTERFIELD,  J.  F.  % 

KLECTKICAL  ENGINEER  AND  CONTKACTOR.        5< 

'oniplete  Teleplione  Exchances  Built  and  Mo-    S 

teridi  Furnished.  ^ 

Cable  Construction  and  Underground  Conduit 

Construction  a  Specialty. 
Room  505,  li,T  Adams  Street.       CHICAGO,   ILL. 


^^j^mmsmigmsg^^m^^m 
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^  Humphrey,     Henry    H 
CONSULTING  ENGINEER.! 

Central  Lighting  Stations, 
Electric  Power  Transmission. 

Suite  1305,  JliiiiiMicAL  r.i.DG.,       ST.  LOT 


^^m^f^'^^^^iimm^mm.'^msi 


Tulcithonc  Main  3123.  ^ 

WILMERDING,  C.  H. 

CONSULTING  ENGINEER 
I  Old  Colony  Bldg.,  CHICAGO.  I 


1100  I 


BISSELL,  G.  W.,  M.E. 

Iowa  State  College,  Ames,  Iowa 

Consulting  Mechanical  Engineer,  Lighting, 
Power,  Pumping  and  Heating  Plants  tested  I 
VND  PEsii.NEn.       Economy  and  Power  Tents  | 

,f  I'-lngni'-S  :iiul    jioilers. 


C.  W.  Cabman.  M.  C.  Hartman. 

Carman,  Chas.  Whitney  ] 
&  Co., 

^      CONSULTING   ENGINEERS, 

18  La  Salle  Stkeet,  CHICAGO. 


KOHLER    BROS., 

Contracting     Electrical    Engineers, 
Lighting  Power  Railways, 

1804-1806-1808-1810-1812  Fisher  Building, 
CHICAGO. 


A  WEEKLY 
REPRESENTATION 

in  this    "Directory"  enables    engi- 
neers to  keep   before  all  possible 

customers. 


w^^^m^m^^^^^^^^^ 


ELECTRICITY  FOR  ENaiNEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  $2.50. 

ELECTRICIAN  PUBLISHING  CO., 
S 10  Marquette  Building,  •  •  CHICAOO. 


Mmiimtint»miimntmt»mritn<»'****.mfi>0mH 


SUBSCRIPTIONS. 


With  January  ist  bega.i  the  thirty-second 
volume  of  the  WESTERN  ELECTRICIAN,  and 
during  1903  it  will  complete  its  sixteenth  and  the 
first  half  of  its  seventeenth  year,  the  paper  hav- 
ing been  founded  July  2,  1887,  and  continued 
under  the  present  management  for  this  entire 
period.  We  offer  the  past  as  a  guaranty  of  the 
future,  and  in  addition  pledge  the  best  efforts  of 
an  experienced  and  competent  staff  to  the  con- 
stant improvement  of  the  paper. 

The  WESTERN  ELECTRICIAN  is  published 
for  the  purpose  of  assisting  everyone  interested 
In  the  art.  It  is  a  general  electrical  and  scientific 
paper,  and  gives  to  its  readers  all  the  latest  news 
and  keeps  them  thoroughly  informed  of  every- 
thing that  is  going  on  in  all  the  different  depart- 
ments of  the  electrical  and  allied  fields.  Its 
technical  and  scientific  articles  cover  all  the  latest 
inventions  and  improvements  and  keep  the  read- 
er thoroughly  informed  of  all  that  is  new  in  the 
art.  Its  special  articles,  written  by  the  most 
prominent  authorities,  as  well  as  its  general  arti- 
cles, are  of  the  highest  order,  and  no  interested 
person  can  afford  to  be  without  the  paper. 

SUBSCRIPTION  PRICE  PER  YEAR  OF  FIFTY-TWO  NUMBERS 

In  the  United  States $3.00 

In  Foreign  Countries 5.00 

SAHPLE  COPY  FREE. 

ELECTRICIAN  PUBLISHING  COMPANY, 


Suite  £10  Marquette  Building, 


CHICAGO,  U.  S.  A. 


•OMMNWMM 


The  Inspector 


AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in-  telephony. 


Mailed  anywhere  on 
receipt  of  price  .  . 


\ 


ONE  DOLLAR. 

No    technicalities.  Substantially  bound    in  cloth. 

<*****-*******«f***  '***tf^-^'tf*^f*^fif^f4f^f^  '«w««««4<««r«i«<«««4 
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MUST  MOVE  AT  ONCE 


We  are  cleaning  up  our  yard  at  St.   Ignace  and    have 
the  following  stock  which  must  move  at  once: 

Nine  cars,  4  inches  20  feet.  Nine  cars,  5  inches  25  feet. 

Ten  cars,  5  inches  20  feet.  One  car,  6  inches  30  feet. 

Above  in  straight  or  mixed  cars. 


From  St.  Paul  we  also  offer  three  straight  cars   of    4 
inch  25  feet. 


CHICAGO  LUMBER  i  COAL  COMPANY, 


^ 


1  129-31   Lumber  Exchange, 


Minneapolis,  Minn. 
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ELECTRICAL  BOOKS 

Make  your  book  purchases  from  the  only  large  stock  of  electrical  books  carried  in  the 

West.     Prompt  shipments  guaranteed.     If  you  do  not  find  what  you  want  in  the 

following  list,  write  for  complete  and  up=to-date  book  catalogue. 


Price. 

Webb's  Telephone  Hand  Book,  cloth  binding $1.00 

Badt's  New  Dynamo  Tender's  Hand  Book,  cloth  binding.  . .   1.00 

Badt's  Incandescent  Wiring  Hand  Book,  cloth  binding 1.00 

Badt's  Bell  Hanger's  Hand  Book,  cloth  binding 1.00 

Badt's  Electric  Transmission  Hand  Book,   cloth  binding. . .   1.00 

Dobb's  The  Inspector  and  Ti'ouble  Man,  cloth  binding 1.00 

Steven's  Mechanical  Catechism,  cloth  binding 1.00 

Hawkins'   Catechism  of  Electricity,   leather   binding 2.00 

Practical  Electricity,  leather  binding 2.00 

Thompson's   Polyphase   Electric   Currents,   cloth   binding. . .  3.50 

Varley's  Electro-Magnet,  cloth  binding   1.00 

Buckley's  Electric  Lighting  Plants,  cloth  binding 2.00 

Haskins'  Electricity  Made  Simple,  cloth  binding 1.00 

Haskins'   Transformer,   cloth   binding 1.25 

Houston's  2-Tolume  Electrical  Dictionary,  half  leather,  very 

cheap,  half  price 6.00 

Watson's   Electrician's  Handy   Book,   cloth  binding 2.50 

Trevert's  Armature  and  Magnet  Winding,  cloth  binding...  1.50 
Trevert's  How  to  Build  Dynamo   Electric     Machinery,  cloth 

binding    2.50 

Trevert's  E.xperimental   Electi-icity,   cloth  binding 1.00 

Trevert's  Electricity  for  Students,  cloth  binding 1.00 

Trevert's  Electric  Railway  Engineering,  cloth  binding 2.00 

Allsop's  Bell  Construction,  cloth  binding 1.25 


Price. 
Trevert's  Electrical  Measurements  for  Amateurs,  cloth  bind- 
ing    $1.00 

Allsop's  Telephones.   Their  Construction  and  Fitting,   cloth 

binding    1.25 

Allsop's  Bell   Fitting,   cloth  binding 1.25 

Allsop's  Induction  Coils,  cloth   binding 1.25 

Bell's   Electric  Power  Transmission,    cloth    binding 3.00 

Bell's  Distribution  for  Electric  Railroads,  cloth  binding 2..50 

Cushing's  Standard  Wiring  for  Electric  Light  and  Power, 

leather  binding    1.00 

Hanchett's  Modern  Electric  Railway  Motors,  cloth  binding.  2.00 
Houston  &  Kennelly's  Electric  Ti-ansmission  of  Intelligence, 

cloth    binding    I.OO 

Houston  &  Kennelly's  Electrical  Measurements,  cloth  bind- 
ing       1.00 

Houston  &  Kennelly's  Electric  Heating,  cloth  binding I.OO 

Houston  &  Kennelly's  Electric  Arc  Lighting,  cloth  binding.   1.00 

Houston  &  Kennelly's  Electric  Motor,  cloth  binding 1.00 

Houston  &  Kennelly's  Electric  Street  Railways,  cloth  bind- 
ing         1.00 

Houston  &  Kennelly's  Electric  Telegraphy,  cloth  binding. .  1.00 
Houston  &  Kennelly's  Electro  Therapeutics,  cloth  binding. .  1.00 
Houston  &  Kennelly's  Electricity  Made  Easy,  cloth  binding.  1.50 

Merlll's  Electric  Light  Specificitions,  cloth  binding 1.50 

Wiener's  Dynamo  Electric  Machines,   cloth  binding 3.00 


ANY  OF  THE  ABOVE  B '>OKS  SENT  PREPAID  ON  RECEIPT  OF  PRICE. 

ELECTRICIAN    PUBLISHING    CO 

SUITE  510  MARQUETTE  BUILDING,  CHICAGO. 
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Wf     Producers 
II  and 

ll    Wboleiaters  of 
uL      Vblfe  Cedar 

l\.     Products. 


CEDAR  POLES 


From  I  e  Feet  to  70  Feet. 
SPECIAL   PRICES  ON   SMALL  POLES. 


CM. WORCESTER  CO. 

SUITE   IZ06  TRIBUNE  BLDG.  CH ICASO. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


^'"  Vfc^^ 


■A.^  HC      K»  ^. 


♦^^  >^    ^^^Oi^^^.     "0"SE  CEDAR  CO., 

^^     ^^^     ^^^      ^S^"^      <^^  3AC.NAW 


MICH. 


IDAHO 

8,000  in  one  yard,  now  ready  for 
shipment.  40  ft.  to  70  ft.  long, 
7  in.  and  up  tops.    Must  be  moved. 


CEDAR 
POLES 


Large  stocks  Michigan  White  Cedar 
Poles.    Write  for  Prices. 


LINE  BUILDERS'  TOOLS. 

Our  Tool  Book   tells  about  them. 
It  ia  of  Interest  to  all  linemen.    Get 

a  copy  now.    FREE. 

Headquarters  for  Linemen's  Tools. 

MATHIAS  KLEIN  &  SONS, 


FRANCIS  BEIDLER  &  CO., 

519  W.  22d  St.,  Chicago,  III. 


M.KLEIN    &   SON 


AS  SIMPLE  AS  ITS  NAME. 


THE  PORTER  CEDAR  CO.. 


POLES)  TIES)  POSTSi   sabinaw,  mich. 

PRODUCERS.         W«  want  your  Inquiries  always. 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG   LENGTHS  A  SPECIALTY. 

VAons.  \  IDAHO. 
YARDS:  j  j,o„.rANA. 

WESTERN  LUMBER  &  POLE  CO.,     ■     Main  Office,  DENVER,  COLO. 


CEDAR  POLES  ' 


THE 

Vateniine'Ciark  Co, 


234    La    Salle    Street,   CHICAGO  « 

YARDS:  ■ 

Plnconnlng,   Mich.  Green   Bay,    Wis.  Wew  London,    Wis.         S 


POLES 


(WHITE  CEDAR.) 


The  Telephone 

By  J.E.HOMANS,  A.  M. 

352  pages. 
Cloth,  Price  $t.OO. 

An  up-to-date,  practical  treatise  on  the 
construction,  theory,  installation,  care 
and  management  of  telephones  and  their 
appli-ances. 

Sent  prepaid  on  receipt  of  price. 

Electrioian  Publishing  Co., 

510  Marquette  Building,       Chicago,  III. 

WRITE  FOR  PRICES. 

THE  0.  C.  LUMBER  CO., 

VULCAN    MICH. 


STRONGER    THAN    OAK 

That  is  what  the  government  tests  have  proven. 
If  you  don't  believe  it  order  a  sample  carload  of  our 
Florida  Heart  Pine  Crossarms  and  judge  for  yourself. 

STANDARD  POLE  &  TIE  CO.,  505  VENEZUELA  BLDG.,  NEW  YORK. 


WHITE  CEDAR  POLES 

Hall  L.Brooks 

TOMAHAWK,WIS. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constantly  on  Hand 


Poles 


MICHIGAN  WHITE 


LARGE  STOCK. 


PROMPT  SHIPMENTS. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 
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WHOLESALE 
PRODUCERS 


PDLES 


LINDSLEY     BROS.     CO.  -1  1  n  b.    1.IN  u^  i_  t.  y     b  rci- 

(michigan     poi-e:s)   Chicago.  :        =1        (western    pol.es  )  spokani 

address    inquiries  to    general    offices     tribune    bldg.  chicaqo 


THE    LINDSLEY    BROS.      CO. 

(WESTERN     POL.es  )  SPOKANE.    WASH. 


I  WHEN    A    CONTRACTOR    WANTS    POLES| 

M  lie  wants  tbem  to  be  standard  for  size,  straightness,  etc.     Usually  he  wants  them  shipped  m 

f  promptly  also.    If  he  has  bought  Poles  before,  he  comes  to  us  becausb  he's  sure  of  getting'  S 
what  he  wants,  when  he  wants  it.    If  he  hasn't  bought  of  us,  very  likely  he  didn't  get  what  A 
he  wanted,  when  de  wanted  It;  and  still  more  likely  he  paid  more  for  his   Poles.    In  either  jj^ 
0  case  the  only  thing  to  do  is  lo  come  to  us  next  time.    Don't  forget  the  name. 

5  MALTBY  LUMBER  COMPANY,  509  Phoenix  Block,  Bay  City,  Mich. 


CEDAR  POLES  ?5D*'i'iils"""^ 

SPECIAL    PRICES    UPON    APPLICATION. 
PROMPT   SHIPMENT   A   SPECIALTY. 

A<  E.  WHITMORE,  230-31-32  Lumber  Exchange,  Minneapolis.  Minn'; 


TEN    YEARS'    LOCUST   PINS 

EXPERIENCE    IN     MAKING       k  \^  \^  \^  W     I         T      I   MM   V 

enables  us  to  know  what  we  are  talking  about  when  we  assure  you  that  our  pins  will  shed  water 
better,  tit  better,  and  last  ioneer  than  othfT^.  Then  there  is  a  difference  in  timber.  OuYS' the 
best  that  ^ows.  CAROLINA  LOCUST  PIN  &  MICA  CO.,  Franklin,  N.  C. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  New  York 


IPJ^XaWa^  (WukrXciAU/  §>M^(yWiW  g^JVftW  ^       IpAftlkAACJUvV  (KA\yV{WiW>Uw.    $;&,e/ixMAWrW^XcW. 


IDAHO,  WISCONSIN, 
MICHIGAN  ...... 


CEDAR  POLES 


FOR  TELEPHONE,  TElEGRAPH,; 
ELECTRIC    LIGHT,     TROLLEY. 


POSTS,    POLES'.    TIES    AND    EVERYTHING    IN    WHITE    CEDAR 

'yards,    IN    IDAHO      ASO      AT      WASBhCKX;      Pl.UMMKK    ■  AND       1JRU1;e,      WISCONSIN.  ; 

JOHN.  H; fowler  ""^^^I^sJlSSS^^    FOWLER- JACOBS  CO. 


Spokane.  Washington. 


CEDAR 

H.  M.  LOUD'S  SONS  CO.,  Au  Sable,  Mich. 


POLES,  POLES 

POSTS, 
TIES, 


W.  C.  STERLING  &  SON, 


MONROE,    MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


Michigan  Poles 


White  Cedar. 

Good  Stock.  Quick  Shipments. 

PERRIZO  &  SONS,     -   Daggett,  Micli. 


TIES 


Yellow  Pine  stock,  100.000 

'     6x8-8  ft.  CKestnut  and  Oak. 

IST<e  stock,  standard  sizes. 

CI   (Southern  WKIte  Cedar) 
A  lon«  lea-f  Yellow   Pine 


^^_  ^^^  I  (Southern  wnite<..eaar; 
nni  EC  >  lon«  lea-f  Yellow  Pine 
■*III_E.S  I  octagonal  B.nd  square. 
I     WmhW    (  CKestnut  and  Cypress. 

Yellow  Pine  Cross  Arms,  Pins  and  Brackets. 


Narwjfactured  by 

ECGLESTON  LUMBER  CO., 

29  Broadway.  NEW  YORK. 

Trompt  dtlitltriej  _from  HccK,  A«*» 
yorKcHyyard. <"•  dirmct  from  mills. 


)ra%eWHITE^S°Lli 

of  all  sizes. 

Let  us  quote  you  prices. 

PACE  &  HILL  CO. 

1235  Guaranty  BIdg. 
MINNEAPOLIS,  MINN. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


BUY  YOUR  POLES  FROM  FIRST  HANOS-THE  PROOUCER. 

Dll    nil  IICD  I  IIUDCD  l^n      MERCHANTS'  NATIONAL 
.  m.  rULffltn  LUnDCn  bU.,  bank  BLDG.,  Chicago. 


••  •  • 


CEDAR  POLES  AND  POSTS 

w^^  Mueller   company 

Main  office  ieii-I2-I5  MarquetfeBulld/ns 

CHICAGO. 


CARNEY  BROTHERS  COMPANY, 

610  Chamber  of  Commerce,  CHICACO,' ILL. 
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The  Farmers'  Bank  Building  to  the  left 
in  this  illustration  is  rendered  particularly 
conspicuous  by  the  brilliant  interior  illumina- 
tion   afforded   by 


Nernst  Lamps 


Economy  and  a  superior  quality  of  light 
have  led  to  The  Nernst  being  specified  in 
contracts  for  the  equipment  of  a  large 
number  of  modern  office  buildings 


Night  View  of  Fifth  Avenue,  Pittsburgh,  Pa. 
By  Permission  of  "The  Pittsburgh  Dispatch." 


Electrical  Supply  Dealers 

will  send  illustrated  Booklet  No    6,  describing  the  eftlclency  and  economy  of  the  Nernst  Lamp 

or  address  any   Sales  Office  of  Nernst  Lamp  Co. 

Pittsburgh,  Fayette  St.  and  Garrison  Place;  New  York,  Equitable  BIdg.;  Boston,  Board  of  Trade  BIdg.;  Philadelphia,  Real  Estate  Trust  BIdg  ;  Chicago,  National  Life  BIdg. 


ELECTRICITY  FOR  ENGINEERS. 

Latest  Edition,  Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


PART  I.  CONTEMTS.-CHAPTER I:  Electricity;  Positive  and  Negative;  Conductors, 
^on-Cobauctors  and  Insulators;  Electro-Motive  Force;  Volts;  Resistance;  Onms;  Current:  Am- 
ijsres.— CHAPTER  11:  Dynamos;  Magnets;  Field  Coils:  Electro  Magnets;  Permanent  Magnets.— 
OHAPTER  III:  Armatures,  Construction  of,  Different  Kinds  of;  Commutators, How  Made  andCon- 
aected:  Heating  of  Armatures;  Eddy  Currents.— CHAPTER  IV:  The  Current:  How  Produced; 
Induction;  Series  Wound  Dynamos;  Shunt  Wound  Dynamos;  Exciting  the  Fields;  Constant  Cur- 
rant and  Constant  Potential  Dynamos;  Series  and  Parallel;  Parallel  or  Multiple  Arc  System.— 
'CHAPTER  V:  Incandescent  Lamps;  Filaments;  Connections;  Flashing;  Exhausting;  Testing; 
Bandle  Power;  Operated  in  Series;  Automatic  Cut-Out;  In  Multiple  Arcor  Parallel;  Multiple  Series; 
Multiple  Series  Cut-Out;  Three  Wire  System.— CHAPTER  VI:  The  Arc  Light;  How  Formed: 
Oauses  of  Unsteadiness;  Remedy;  Effect  of  Shades  or  Globes:  Shape  of  Carbons  Under  Different 
Conditions  of  Burning;  Arc  Lamps;  Regulating  and  Cut-Out  Mechanism;  Action  of  Current;  Clutch 
'.amps;  Clockwork  Lamps;  Double  Lamps;  Troubles  in  Lamps.— CHAPTER  VII:  Commutators 
and  Brushes;  The  Brush  Commutators:  Brushes;  Different  S'tyles  of  Brushes;  Double  Brushes; 
Single  Brushes;  Troubles  with  Commutators  and  Brushes;  Correct  Position  of  Brushes:  Sparking 
at  Brushes;  Care  of  Brushes  and  Commutators;  Flashing.— CHAPTER  VIII:  Current  Regulation; 
.Hand  Regulation;  By  Position  of  Brushes;  Resistance  Box;  Resistance  Coils.— CHAPTER  IX: 
ijnerican  System  of  Automatic  Current  Regulation;  The  DjTiamo;  Regulator;  Action  of  Regulator. 
oHAPTER  X:  Brush  System  of  Automatic  Current  Regulation;  Brush  Armature;  Diagram  of  Cir- 
eults  through  Dynamo,  Regulator  and  Lamps;  Dial  or  Regulator;  Care  and  Adjustment  of  Dial; 
Dial  Controller;  Circuits  and  Connections  of  No.  8  Brush  Dynamo;  Circuits  of  Compound  Wound 
Constant  Potential  Brush  Djmamo.— CHAPTER  XI:  The  Edison  System;  Automatic  Regul;itor; 
Circuits  of  Regulator:  Circuits  of  Dynamo;  Action  of  Regulator;  Howell  Pressure  Indicator;  Dia- 
xram  of  Circuits;  Description  of  Parts  and  Operation.- CHAPTER  XII:  Excelsior  System  of  Auto- 
matic Cur  rent  Regulation;  Dynamo;  Armature:  Diagram  of  Circuits;  The  Regulator  and  Motor; 
iction  of  Regulator.— CHAPTER  XIII:  Schuyler  System  of  Automatic  Current  Regulation; 
Dynamo;  Armature.  Commutator  and  Brushes;  Diagram  of  Circuits  In  Armature  and  Field;  Regu- 
lator; C  rcults  in  Regulator.-CHAPTER  XIV:  Thomson-Houston  System  of  Automatic  Current 
ttegulation;  Dynamo;  Armature;  Commiit;itor  and  Brushes;  Controlling  Magnet;  Wall  Controller; 
Diagram  of  Circuits;  Air  Blast.— CHAPTF.U  X^':  Wiiti-rhousn  System  of  Three-Brush  Automatic 
Current  Regulation;  Dynamo:  Extra  linisli:  Rcsist;Lii.-.i  (Oils  and  Regulator.  CHAPTER  XVI: 
.Ampere  Meters;  Tangential  ,Scal3;  Soleuoid  Meters.— CHAPTER  XVII:  Voltmeters:  Pressure 
«nd  Potential  Indicators.-CHAPTER  XVIII:  Te.sting;  Galvanometers;  Astatic  Needle;  Dlffer- 
sntial  Apparatus.— CHAPTER  XIX:  Wheatstone  Bridge  or  Electrical  Balance;  Diagram  of  Cir- 
cuits and  Metliods  of  use;  Bridge  and  Rhecstat;  Round  Form;  Square  Form.— CHAPTER  XX: 
Ihe  Magneto  as  a  Testing  Instrument;  Armature:  Field;  Bell;  Diagram  of  Circuits.-CHAPTER 
IXI:  Coupling  Dynamos  Together;  In  Series;  In  Shunt;  Series,  Shunt  and  Compduiul  Wound  Ma- 
ehlnes.— CHAP rlR  XXII:  Switches  and  Switchboards:  Loop  Switch;  Plug  and  Scw.ket;  Change 
Over  Plug  and  Socket:  Conclusion,  CHAPTER  XXXIII:  Electric  Motors:  General  Principles  the 
*am8  as  In  Dyn.-imos;  Types;  Sliunt  and  Series  Motors  Suitable  tor  all  General  Purposes;  Regula- 
JoBof  Slmnt  Motors;  Of  Series  Motors- Counter  E.  M.F.J  Direction  of  Rotiilon  and  Direction  of 
VHrrmt;  Stftrtlsg  Motors;  Diagram  «f  Connectloa. 


PART  II.    CONTENTS.— CHAPTER  I:   Alternate  Current  Dynamos;  Principles  of  the 

Field;  Field  Current  Armature;  Winding:  Connections;  Lamination;  Different  Types  of  Altern^ 
tors;  Regulation- Leading  Systems;  The  Brush  Generators;  Magnets;  Armature;  Principles  of  In- 
duction.— CHAPTER  II:  Dynamos,  Continued;  The  Mordey  Alternator;  Stationary  Armatures; 
Field  Magnets;  Ferrantl  Armature;  Field  Magnets;  Winding;  Collectors.— CHAPTER  III:  Dyna- 
mos  Concluded;  Siemens  Dynamo;  Best  Magnetic  Circuits;  Stan'-ey  Constant  Current  Dynamo; 
The  Armature;  Self  Induction;  Regulation.— CHAPTER  IV;  Induction  Coils;  Converters;  Trans- 
formers; Economy  of  Distribution;  An  Electrical  H.  P.;  Losses  in  Conductor;  Induction  Colls;  Ef- 
fect of  Induction;  Transformers.- CHAPTER  V:  Transformers  Continued ;  Induction  Coils;  CoB- 
verters;  Transforming  Up  and  Down;  Design  of  Transforruors;  The  Static  Charge;  ProtectloE 
Against;  Grounding  the  Secondary;  Other  Devices;  The  Foil  I'rotector;  Different  Types  ofTrans- 
formers.— CHAPTER  VI:  Transformers,  Concluded;  Fuses;  Regulation;  Windingof  Transformers; 
Connecting  to  Circuit;  Regulation;  Safety  Fuses.--CHAPTER  VII:  Parallel  System;  Series  Arc 
Light  System;  Diagram  of  Circuits;  Parallel  System;  Primary  Circuit:  Secondary  Circuit;  Placing 
of  Transformers;  Fuses;  Diagram  of  Series  Arc  Light  Circuit.— CHAPTER  VIII:  Lines  of  Force; 
Hysteresis;  Magnetic  Penetration;  The  Circuit  ol^Lines  of  Force;  Experiments  with  Magnet; 
Rapidity  of  Reversals  and  Hysteresis. —CHAPTER  IX:  Arc  Lamps;  In  Series;  The  Westlnghouse 
Arc  Lamp;  Diagram  of  Circuits  in  Lamp;  Action  of  the  Mechanism;  Flat  Carbons.— CHAPTER  X; 
Arc  Lamps,  in  Multiple:  Slattery  Differential  Lamp:  Mechanism  of  Lamp;  Its  Oper.ation,— CHAP- 
TERXI:  Measuring  and  Indicating  Apparatus;  Instruments  for  Use  with  Alternating  Currents 
Differ  from  those  used  with  Continuous  Currents;  Ammeters;  Voltmeters;  Description  of  Several 
Forms  of  Instruments.— CHAPTER  XII:  Measuring  Instruments,  Continued:  Hot  Wire  Instna 
ments;  The  Cardew  Voltmeter;  Details  of  the  Instrument;  Low  Potentiiil  Voltmeter.— CHAPTEI! 
XIII:  Voltmeters:  Double  Coil  Voltmeter;  Two  Types.— CHAPTER  XIV:  Spring  Meters;  Curled! 
Spriag  Meter.— CHAPTER  XV:  Twisted  Strip  Instruments;  Diagram  of  Connections  and  Opera- 
tion  of  Instrument.— CHAPTER  XVI:  Recording  Meters:  Stanley  Meter;  Construction  and  PrlB- 
ciples  of  Operation;  Diagrams  of  Parts;  Shittery  Induction  Meter;  Description  of  Parts  and  PriB- 
ciples  of  Operation;  Watt  Meter;  Thomson  Meter.— CHAPTER  XVII:  Generators  in  Parallel: 
Difficulties  in  Operating:  Alternate  Current  Generators  in  Parallel;  Arrangements  of  Circuits  aofi 
Machines  for  Operating  m  Parallel;  Diagram  of  Common  Arrangemsut  of  Mjichines  and  Circuits.- 
CHAPTER  XVIII:  Ohm's  Law:  Strenjilhof  Current;  Formulas  and  Examples;  Power  uid  "" 
In^  Effects  of  Currents.— CHAPTER  XIX:    Ground  Alarms  and  Leak  Detectori. 


PRICE,  $2.50. 


Orders  for  above  book,  or  any  electrical  work  published  promptly  sent  on  receipt  of  price,  postage  prepaid. 


ELECTRICIAN  PUBLISHING  CO.,  5I0  Marquette  BIdg.,  CHICAGO. 
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20th  CENTURY 

LAUNCHES 

When  figuring  on  your  summer  out- 
ing, we  know  you  will  be  in'  want 
of  a  boat  of  some  description,  so 
you  can  enjoy  yourself  and  obtain 
the    b e n  e fi t    of    your    vacation. 

SO   LET  US  FIT  YOU   OUT. 

RACINE  BOAT 

MANUFACTURING  COMPANY 


BOX  13,  RACINE,  WIS.,  U.  S.  A. 


The  ideal  gentleman's  pleasure 
craft.  The  finest  launch  that  floats. 
Speedy,  safe,  simple  and  reliable 

15  FT.  FISHINQ  LAUNCH,  $150.00 

16  FT.  FAMILY  LAUNCH,    200.00 
35  FT.  CABIN  LAUNCH,   1,500.00 

Send  10  cents  for  80-page  illus- 
trated catalogue  giving  the  truth 
in  detail  about  the  best  boats  built. 


*•  \ 


/ 


TYPE  K 

INDUCTION 

WATTMETER 


FEATURES     OF    EXCELLENCE 

It  is  sxnall  and  ligKt  and  ca.n  be  in- 
sta.Iled  in.  a,  space  bH  x  8H  ins. 

It  is  neat  in  appea-rance,   compact 
in  construction  and  easily  installed 

It  sta,rts  >vith  the  smallest  possible 

load 

It  registers  accurately  on  circuits  of 
any  power  factor 

It  is  not  affected  by  voltage  variation 
of  twenty  per  cent 

It  carries  safely  temporary  overloads 
of  fifty  per  cent 

It  tj  -the  righ-t  meter  at  the  right  price 
"Write  _f or  price  Ltst 

FORT  WAYNE 
ELECTRIC   WORKS 


Ma.in  Office  and  Feretory, 


FORT  WAYNE,  1N0. 
IDS 
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ALLIS-GHALMERS  CO., 

CHICAGO,  U.  S.  A. 


Sole  Builders 
of 

REYNOLDS 

CORLISS 

ENGINES 

For  All 
Power  Purposes 


SPECIAL  ENGINES  FOR  ELECTRIC  LI6HT  aid  STREET  RAILWAY  PURPOSES. 

RIEDLER    PUMPS    AND   AIR   COMPRESSORS. 


SKirtevsLnt  SteaLin  FaLi\s 


WITH 


DIRECT  CONNECXfcD  ENGINES 


STURTEVANT   STEEL   PLATE   STEAM   FANS 


In  countless  variety  are  built  for  purposes  of  Ventilation, 
Mechanical  Draft,  etc*  The  ins^lnes  are  specially  designed 
for  direct  connection  and  make  It  possible  to  operate  the  fan 
at  any  time  Independently  of  other  machinery.  We  can  meet 
any  requirements  as  to  volume,  air  pressure,  type  of  fan,  etc. 


B.  F.  STURTEVANT  CO. 


New  York 


BOSTON.  MASS. 

PhlUdelphls  Chlcatfa 


London 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  insulation  ud  mechanical  purposes,  in  sheets, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  DeL 


^Black  Diamond  File  Works  1: 


49 


Est.  tuas. 


Inc.  1895. 


Twsly* 
Medals 
Awardid  at 
International 
Expasltlont 


Special 
Prize 

Gold  Medal 
al  Atlanta, 
1895. 


J* 

OVR  «OOI>H  ABE  OK  BAI.K  IX  EVERy  liEADIWG  HAIIDWABE  C* 
STOKE  IJV  THE  VNITEU  STATES  AWD  CAIVAJDA.  ^ 


6.  &H.  BARNETT  COMPANY, 

PHILADELPHIA, 


DO  YOU  WANT  THE  BEST? 

Then  ALWAYS  buy 

THE   MAXSTADT  PATENT  JOINT 

Manufactured  and  sold  by  the  owuars  of  the  Maxstadt  Patent  No.  655,905. 
This  is  the  best  Joint  on  the  mirket  and  gives  entire  satisfaction  wherever  used. 

No.  8SZ  represents  the  Joint  ready  for  use. 

Patented  August  14,  1900,  in  the  United  States  and  Foreign  Countries. 


i^^aa^^ii 


No.  882.     . 
No.  884  repreKnls  the  Joint,  twisted,  complete  on  the  line. 


No.  884. 

These  Joints  are  furnished  in  copper  for  copper  wire  and  in  tinned  steel  for  galvanized  Iron 
wire.    Samples  and  prices  will  be  sent,  without  charge,  upon  request. 

S0L8  OWNERS  OP  THB  MAXSTADT  PATENT  IMPROVED  AMERICAN  JOINT. 

CHICAGO  DIE  &  ELECTRIC  COMPANY,  ""cH^r^ooS'lL'* "' 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBINO. 

For  Electrical  and  Mechanical  Purposes,  BaUwa;  Dust  Quards,  Washers 
and  Packings.    Patent  Insulating  Cleats. 


MAKUl'ACTURBD  BT 


THE  KARTAVERT  MANUFACTURING  CO.  Wilmington,  D|L 


Diehl  Fan  Motors 


Catalogue  No.  46. 


I 


THE  NEW  DIEHL  FAIM 

with  or  without  lights;  2  or  3  speeds;  special  Nyssa  wood 
blades;  artistic  design.  Our  1 903  catalogue  shows  I4deslgns 
of  celling,  also  new  desk  and  the  Coleman  device.   SmndtorU. 

DIEHL  MANUFACTURING  CO., 


BRANCHES:    New  York, 
Philadelphia,  Boston. 


Elizabethport,  N.  J. 


inill.  $3.00  Per  Aiiui. 


Coprripht,  1902.  by  Bleotriclan 
PutjllslilQtt  Company,  Uhlcaico. 


CHICA60,  JULY  18, 1903. 


10  Oehts  a  Copy. 


1.3. 


SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 


RUBBER  COVERED,  WEATHERPROOF.   UNDERGROUND  AND  SUBMARINE. 


WesTERN   SELLING  AOCNT, 

H.    R.   HIXSON. 

1137  Mon-ldnock  Block,  CHICAGO 


The  Simplex  Electrical  Co. , 

"no  State  Street,  BOSTON,  MASS. 


1889— Paris  S^xposition, 
Sledal  for  Bnbber  Insnlation. 

1893- World's  Fair, 
Medal  for  Bobber  Insulation. 


TRACE  MARK. 


T1I£  STAUfDABD  FOR 

BUBBFB  ISTiSVIiATION. 

Sole  Manufacturers  of 


Olonite  Wires,  Okenite  Tape,  Manson  Tape.  Candee  ""f^"  Wires. 
THE  OKONITE  CO.,  Ltd 

253  Broadway,  New  Yorli. 


».  OoniM  Cheever.  f  ""'"*9'" 


Ceo.T.  Manson.Gen'l  Supt, 
W.  H.  Hodglns,  Secy. 


^.«AV„^X^ 


INDIAMA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE^ 
TBLEPHONB,  TBLEaRAPH  AND  PIRB  ALARM  CABLB6. 

All  Wires  are  tested  at  Factory.  JOKESBOBO,  IN0. 


MYLO 

TURN-DOWN  LAMP 

Teaches  peoplo  to  use  more  current  by  turning 

lamps  down  Instead  of  out. 

Write  for  detailed  loformation. 

PHELPS  CO.,  50  State  St.,  Detroit,  U.  S.  K 


l-T-E 

OIRCINT  BREAKERS 

SUTTER  ELECTRICAL  CO..  PHIUDELPHU 


CQPPFR  WIRE 


^/?e5 


N.  1.  R 


National 

India 
Rubber  Co.'s 

RUBBER  COVERED 
'NA/IRKS     .AND     OiekBI.KS. 

OFFICE  AND  FACTORY:  BRISTOL.  R.  i. 


CRESCENT  RUBBER  INSULATED 

WIRES  AND  CABLES 

uratlonBl  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

S3  barclay'str'^ET.  '"^n  <"'■<=*  ^<>  Factory.  TRENTON,  M.  %. 


THOUSANDS    IN    USB. 

Bipolar  and   Multipolar  Motors 

\   from  ^  to  50  horsepower.  Dyna- 

^^j;A  mos  from  10  lights  to  700.  We  sell 

p^^l;f;por  rent.   Good  profits  for  agents. 

"         The  Hobart  Eleo.Mlg.  Ce..Troy,  Ohio 


i*" 


MAGNET  WIRE 


ROUND, 
SQUARE 

AND 
RECTAN- 
GULAR. 


TftMEMAIIK.. 

KANTIFACTCRHD  BT 

Columbus  Insulated  Wire  and  Brass  Co. 

COLUMBUS,  OHIO. 


t  "CTIR"   INCANDESCENT 

i    01  AH    LAMPS 


LONG  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 


MADB    BT    THE    DtOST    SKILLED    IVORKMKN.     J  • 


% 


STANDARD  ELECTRICAL  MFG. 
COMPANY,     :     Niles,  Ohio. 


»¥¥»¥V»V»»<MMMM^»» 
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EMPIRE  WIRE  COMPANY, 

riAONET     WIRE     AND     BARE 
AND    TINNED   COPPER   WIRE. 


PACTOIimS\  LISBON,  N.  H. 


CHICAaO  OPPICBS  „  ^  ^,„  „„„„„  ._ 
AND  STOCK      1  ''"  "■   *^"  BURBN  ST. 


LIGHT 


If  you  want  light  to  see  objects  below  the  lamp 
USE    SHELBY    LAMPS. 

16  C.  p.  Horizontal  are  14  C.  P.  Vertical.     Other  makes  are 
7  C.  P.  Vertical. 

THE    COIL    DOES    IT-IT'S    FLATTENKD. 


LIFE 


The  Longest  Life  at  Best  Efficiency. 
SHELBY      USEFUL       LIGHT       LAMPS. 

Pat.    Oct.  20,     1900. 
A.  TRIAL   WILL    PROVE    OUR    CLAIMS. 

THE  SHELBY  ELECTRIC  CO.,  SHELBY,  O. 


^ESTHN  ElBcMoal  In^tamenli  Co. 


Waverly  Park.  NEWARK,  N.  J. 


WMtOB  Staadard  Portable  Direct 
Beadlns  Anaater. 


Voltineteri,  MilliioltMters,  Voltammeteri, 

Aminetirs,    Mllammeters, 

Ground  Detectors  and  Circuit  Testers, 
Ohoiietert,  Portaliii  Gaivanometeri. 

Our  Portable  Instruments  arc  recognized  ao 
The  Standard  the  world  over.  The  5eml-Port> 
able  Laboratory  Standards  are  atill  better. 

Our  Station  Voltmeters  and  Ammeterj  are 
unsurpassed  In  point  of  extreme  accuracy  and 
lowest  consumption  of  energy. 

Betii.p!— Europpan    Weston   Electrical  Instru- 
ment Co..  Kitiorstras.se.  Xo.  88. 
LONDON  —  Elliott    Bros.,    Century    Works, 

Lewisham. 
Paris.  rRAMci— E.  H.  Cadlot.  12  Rue  St.  Gporgea 
Xew  York  Office— 74  Cortlandt  HU 


Permit  the  Electric  Light  to 
be  instantly  placed  where  It 
is  needed.  Made  for  shop,  factory, 
store.  ol'flce.TesIdcnce— In  fr\':t  wher- 
ever the  Incandescent  Inmp  n  used. 


FARIES  ADJUSTABLE 
LAMP  HOLDERS 


WE  MANUFAOTUREi 
Poptablos,      Ohanaeilara, 

Brackets, 

Desk  Lamps,         Olustors, 

Oanoplas  and 

All  Sizes  and  Styles  of 

Shades  and  Reflectorsi 

Goodm  oaifrlad  Smnd  for 

by  all  princlomi        Omialagum  Mo,  10, 
Jobberm.  lunt  Imauma. 


FARIES  MFG.  CO.,  "^"'^^ 


ILL, 
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The  Warren  Alternator. 


OUR  PRODUCT. 


BELTED  TYPE. 


OUR  FACTORY. 


ENGINE  TYPE. 


Ktcent  additions  to  our  shop  plant,  new  tools,  electric  crane, 
etc.,  afford  us  increased  capacity  to  manufacture  sizes  up  to 

1000  KILOWATT  Ma^chines  of  the  Etvgit\e  Type  awnd 
1500  KILOWATT  Ma^chines  of  tKe  Water  Wheel  Type. 

BVLLCTINS    ON    APPLICATION-THEY    TELL    YOU    ABOVT    IT. 


||ill«ENl^TRIc]p.@. 

SANDUSKY,  OHIO,  U.  S.  A. 


Rumsey  Electrical  M'f  tt'  Co., 

1211  Filbert  St.,  Philadelphia,  Pa. 


C.  W.  nobson, 

Waco,  Texas. 


H.  B.  Coho  &  Company, 

114  Liberty  St.,  New  York. 


Western  Electrical  Supply  Co., 

St.  Loula,  Mo. 


A.  M.  Searlea, 

1200  Fisher  Bldg.. 

Cblcago.lU. 


® 


Crimshaw.  Raven  White  Core.  Raven  Black  Core. 

MR  WIRES  paaBlnsjicctlOD  and  carry  the  above  TRADE-MARKS  on  our  tags.    Wc  also  rannufactnro  Crlmshawand  Competition  Tapes  and  Splicing  Compounds. 


iW  YORK  INSULATED  WIRE  COMPANY, 

BRANCHES:  ]  ,,2  DeBplalnei St. 


MAIN  OPPICB: 
114.  U6  &  118  Liberty  St.,  Now  York. 


BOSTON: 
1  Otis  St. 


SAN  FRANCISCO: 
33  Second  St. 
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The  Electric  Storace  BatteryGo. 


MANUFACTURER    OF    THE 


PHILADELPHIA 


Cbloribe  Hccumulator 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PRICE   LISTS   AND    DESCRIPTIVE   BULLETINS   FORWARDED   UPON    REQUEST. 


-SALES  offices- 


Philadelphia.  New  York,  Boston.  Chicago,  BALTnioRE,  St.  Louis.  San  Phancisco,        Cleveland,  Toronto,  Canada,  Havana.  Cdea, 

Allegheny  Ave,        100  Bioadw8.v.       60  State  St.      Marquette  BWr.      Continental       Wainwrlght  Bldg.       Nevada  Block.       Citizens' Bldg.       Canadian  General.       G.  F.  Greenwood.  Mans 


„        .  -  ...  -    -    --^ ,^-        _-   ., o _.  .  . .  .vlanager, 

andigtbSt.  Trust  Bldg,  Electric  Co,,  Ltd  34  Empedrado  St 


American  Steel  &  Wire  Co. 


etitcago 


New  York 


Worcester 


Denver 


San  Francisco 


BARE   AND    INSULATED 

ELECTRICAL  WIRES 


AMERICAN  BRAND 

WEATHERPROOF  WIRE  AND  CABLES  I 


We  always  carry  a  large  stock  of 

WEATHERPROOF  WIRE 

for  prompt  ihipments.     Samples 
and  prices  on  application. 

AyERICAN  INSULATED  WIRE  &  CABLE  CO. 

Main  Office  and  Factory: 
241-247  S.  Jefferson  St.,  CHICAGO.  ILL. 


CARBONS 

CONSUMERS  CARIBONCO^ 

LANCASTER,  OHIO,  U.  S.  A. 
Carbons  of  all  kinds  and  for  all  purposes.: 


(J 


PUTINUM   FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 
PLATINUM  FOR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
Wt  tell  PLATINUM  In  any  quantity,  either  large  or  small.   We  buy  PLATINUM   ar  anything 
containing  PLATINUM,  In  any  quantity. 


For  Incandescent  Lamps  and  Everything  Else. 

MANUFACTURERS  OF  PLATINUM   IN  ALL  SHAPES. 

Newark,  N.  J.  New  York  Office,  120  Liberty  Street. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Aferon  Smoking  Pipe  Co 14 

Ailea  Company,  L.  B 11 

Aills-Ctialmers  Company  .    22 

Alphaduct  Mfg.  Co 11 

American  Battery  Co 4 

American  Blower  Company..— 
American  Conduit  Company.  7 

Amer.  District  Steam  Co — 

Amer.  Electrical  Heater  Co.. 22 

Amer.  EL  Telephone  Co 15 

American  Electrical  Works..  11 
Amer.  InsuL  Wire  &  Cable  Co.  3 
American  Refl.A  Lighting  Co.— 
Amer.  Steel  &  Wire  Company  3 
American  Stone  Conduit  Co. .  7 
Arnold  Elec.PowerStat.  Co. .17 
Automatic  Electric  Co )5 

Babcock  A  Wilcox  Co — 

Badl,  P.  B 17 

Baker  <fe  Company 3 

Baker  <t  Co.,  W.  E 17 

Bamett  Company,  G.  &  H. . .  .32 
Beardslee  Chandelier  Mfg.  Co.— 

Beldler  &.  Co.,  Francis 18 

Berthold  &  Jennings 18 

BisseU,  G.  W 17 

Bossert  EL  Construction  Co. .  17 

Brooks,  Hall  L 18 

Brown.  Cbas.  L 17 

Bryan-Marsh  Company — 

Bryan.  Wm.  H ..17 

Buckeye  Electric  Company..— 

Burch.  Edward  P 17 

Butlerfleld,  J.  F _ 

Byrne  Const,  Co.,  M.  P 17 

Camp  Company,  H.  B 7 

Carman  i  Co.,  Charles  Whit- 
ney  17 

Carney  Bros.  Co 19 

Carolina  Loc.  Pin  <t  Mica  Co.  18 

Central  Electric  Co 5 

Central  Mauuiacturlng  Co. ..18 


Chicago  &  Alton  Railroad 13 

C.iN.  W.R.R — 

Chicago  Die  &  Electiic  Co..  .— 

Chicago  Edison  Co 4,  12 

Chic.  Fuse  Wire  &  Mfg.  Co. . .  4 
Chicago  Insulated  Wire  Co..— 
Chicago  Lumber  &  Coal  Co..  19 

C.  M.  &St.  P.  R.  R — 

ChrJstensen  Engineering  Co.  5 
Clark  WIrel.Tel&  Tel  Co., T.B.2I 
Columbia  Incand.  Lamp  Co..— 
Columbus  Ins.Wlre&  Br.  Co.  1 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 16 

Coolldge,  Marshall  H 19 

Crescent  Co — 

Crescent  Ins.  Wire  &  Cbl.  Co.  1 
Crocker- Wheeler  Company  .  4 

Crumb  &,  Company,  W.  H 17 

Cutler-Hammer  Mfg.  Co 5 

Cotter  Elec.  &  Mfg.Company  1 

D.  A  W.  Fuse  Company — 

Dearborn  Drug  &Chem.WkH.  16 

Diamond  Meter  Company — 

Dickey-Sutton  Carbon  Co. . .  .— 
Dixon  Crucible  Co. ,  Joseph . .  10 
Duncan  Electric  Mfg.  Co....  4 
Dustln  Co.,  Chas.  E 13 

Eccleston  Lumber  Co 13 

Economical  Elec. Lamp  Co.. .17 
Edison  Decorative  &.  Minia- 
ture Lamp  Department 10 

Edison  Mfg.Company 17 

Edwards  &  Company lo 

Electrical  Engineer  Institute.  14 

Electric  Appliance  Co lO 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company...  17 

Emmons  Elec.  Const.  Co 17 

Empire  Wire  Co i 

Ewlng-Merkle  Electric  Co... 22 


Fahnestock  TransmitterCo...l5 

Faries  Manufacturing  Co 1 

FarrTel  <&  Const.  Supply  Co.  14 
Pay  <t  Morrison  Lumber  Co..  19 

Felt  &  Co.,  Chas.  E — 

Field,  G.  J 7 

"For  Sale"  Advertisements..  12 
Ft.  Wayne  Elec.  Works.,  Inc.21 

Fowler,  John  H 19 

Fowler-Jacobs  Company 19 

Franklin  Eng.  &  Elec.  Co ....  — 
Fulmer  Lumber  Co.,  D.  M.  . . .  19 

General  Electric  Co 9 

General     Incandescent     Arc 

Light  Company — 

General  Incand.  Lamp  Co — 

Gould  Storage  Battery  Co 6 

Green  Fuel  Economizer  Co..  16 
Gregory  Electric  Company. ..12 

Hart  &  Company — 

Hart  Mfg.  Co 11 

Hartford   Steam    Boiler    In- 
spection &  Insurance  Co..  .— 
Hobart  Elec.  Mfg.  Company.,  l 

Hoffman,  G.  W H 

Holmes  Fibre-Graph.  Co — 

Hopkins  &  Co. ,  A.  P 18 

Humphrey,  Henry  H 17 

Illinois  Electrical  Mfg.  Co. ..12 
Illinois  Electric  Specialty  Co.— 

Illinois  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  &  Ins.  W.  Co. . .  1 
India  Rubber  &  Gutta  Percha 

Insulating  Company — 

Intemat'l  Corres.  Schools — 

International  TeL Mfg.  Co.  ..15 

Jackson,  D.  C.  &  W.  B — 

Jeffrey  Manufacturing  Co 10 

Johnston,  Thomas  J II 

Kartavert  Manufacturing  Co.— 


Kellogg  Switchboard  &  Sup- 
ply Company...,  14, 19 

Klein  &  Sons,  Mathias 18 

Kohler  Brothers 17 

Kuhlman  Electric  Co.. 4 

Leather  Preserv.  M.  Corp 16 

LefTel  &  Co,,  James 16 

Leslie  it  Co.,  A.  C 15 

Lindsley  Brothers  Company..  19 

Loud's  Sons  Co.,  H.  M — 

Lowell  Model  Co — 

Machado  &  Roller 4 

Maley,  Martin — 

Maltby  Lumber  Company ...  19 
Manhattan  El. Supply  Co.  10, 11 
Marinette  Iron  Wks.  Mfg.Co.16 

Matthews  &  Bros.,  W.  N 11 

McLennan  &  Company,  K....10 

McNamara  Brothers 12 

Mechanical  Appliance  Co ....  1 1 
Mechanical  Boiler  CleanerCo.— 
Metropolitan  TeL  &  El  Co. ..15 

Mlcalnsslator  Company — 

Mlchaels&Hllly 17 

Minnesota  Electric  Co 13 

MIsce]laueous  Advs ...13 

Monarch  Fire  AppL  Co — 

Monon  Railroad 13 

Monson  Burmah  Slate  Co  — 12 

Moon  Mfg.  Co.,  The - 

Morse  Cedar  Company 18 

Mueller  Company,  William..  18 
Munsell  ACo.,  Eugene 10 

National  Carbon  Co 7 

National  Electric  Co 5 

National  India  Rubber  Co....  1 

National  Tel.  Supply  Co — 

Nernst  Lamp  Co — 

New  England  Butt  Go 16 

New  York  Central  Lines 12 

New  York  Ins.  Wire  Co 2 


l?^r    Ol^Attlfl^cl    Xzxdeae    of    A.CL-vGirtX^GX3cxG>xxt^ 


N.  Y.  Safety  Steam  Power  Co.  4 

Nickel  Plate  Road 13 

Norton  Elec'l  Instrument  Co.— 

O.  C.  Lumber  Company 18 

Okonlte  Company,  The 1 

Orne  Electric  Co 17 

Osborn- Morgan  Co 12 

PageA  Hill  Co 18 

Paiste  Co.,  H.  T 10 

Paragon  Fan  A  Motor  Co — 

Perrizo  &  Sons 18 

Phelan,  D.  W 19 

Phelps  Company 1 

Phillips,  Eugene  F U 

Phillips  Insulated  Wire  Co.. 11 

Phcenix  Glass  Company — 

Phosphor-Bronze  S.  Co 16 

Plerson  Electric  Co 12 

Pignolet,  L.  M 10 

Pittsburg  Sewer  Pipe  &  Con- 

duItCo 7 

Pittsburg  &  L.  S.  Iron  Co 19 

Porter  Cedar  Company 18 

Pratt  Institute 10 

Racine  Boat  Mfg.  Co 21 

Raymond  III.,  Francis 11 

Relsinger,  Hugo — 

Replogle  Governor  Works..  .— 

Reynolds,  W.  T 19 

Roebllng's  Sons  Co.,  J.  A 12 

Rooney-WeslburyEl.Lmp.Co.— 
Rose  Polytechnic  Institute..  10 

Safety  Ins,  Wire  &  Cable  Co.  11 

Sargent  Sl  Lundy  — 17 

Sawyer-Man  Elec.  Company.— 

Schott,  W.H 17 

Shelby  Electric  Company  ...  1 
Simplex  Electrical  Co.,  The..  1 
Simplex  Elec,  Heating  Co. .  ..II 
Smith  Co.,  S.  Morgan 16 

(See    £*^fi:e    €»< 


Sprague  Electric  Company...  8 

Standard  Elec'l  Mfg.  Co 1 

Standard  Pole  &  Tie  Co — 

Standard  Tie  Company 18 

Standard  Underg.  Cable  Co.  .— 
Standard  Vltrlfled  Cond.  Co..  8 

Stanley  Instrument  Co 5 

Stanton,  LeRoy  W.. 17 

Sterling  &  Sori,  W.  C 19 

Sterling  Electrical  Mfg.  Co. .22 
Sterling  Electric  Company...— 
Sterling  Varnish  Co.,  The....  12 
Stewart  Electric  Co.,  .John  A.J3 
StilWell-BIerce  *fc  Smith-Valle 

Company i.^ 

Stow  Mfg.  Company 17 

Stromberg-Carlson  Tel.  Mfg. 

Company ]4 

Sturtevant  Company,  R  F...22 
Swedish- American  Tel.  Co.  .11 

Torrey  Cedar  Company 18 

Valentine-Clark  Co.,  The  ...— 
Vulcanized  Fiber  Company . .  22 

Waclark  Wire  Co ,.  1 

Wagner  Electric  Mfg.  Co 23 

Walsh's  Sons  &.  Company  ....12 

Warren  Elec.  Mfg.  Co 2 

Western  Electric  Company.. .  8 

Western  EL  Supply  Co 8,  9 

Western  Lumber  &  Pole  Co.. 19 
Westlnghouse      Electric     & 

Manufacturing  Co 20 

Weston  Electrical  Inst.  Co. ..  l 
Whitehead  Machinery  Co.... IS 

Whitmore,  A.  E 19 

Wilmerdlng,  C.  H — 

Wisconsin  Central  R.  R 12 

Worcester  Company,  C.  H  — 18 

Yost  Electric  Mfg.  Co 10 

Yost  Writing  Machine  Co .. . 
Young.  A.  B i;: 
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^    NOISELESS 


PROVIDE  FOR  SUMMER  COMFORT  EARLY-ORDER  ONE  OR  MORE 

1903  PARAGON  1903 


I  9  O  3 


FAN  MOTORS 


COMPACT 


^     NEW  STYLES  NEW  PRICES  EASY  RUNNING  RIGID  CONSTRUCTION 


-CALL   AND   SBE  THEM   OR   WRITE   FOR   PRICES^ 


PARAGON  DESK  FAN 


CHICAGO    EDISON    COMPANY,      139    Adams    St.,     CHICAGO. 


#-^"^-'-"--'-'"'-*'^-*'"'-^'*^"-     ■•     *'>-*t*-^*-^--^-»^-«-^->^«^^-^ -.■.^a.. 
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For  Testing 
Consumers'  Meters 

the  WHITNEY  Portable  Watt- 
meters are  the  standard.    They 
can  be  used  on  any  frequency, 
are  dead  heat  and   absolutely 
accurate.     Send  for  Catalogue 
and  Discounts  to 
Electric  Appllanca  Co.,  CUcaio,  III. 
Western  Electrical  Supply  Co.,  St.  Loals,  Mo. 
Electrical  EoglneerJog  Co.,  Mlaoeapolls,  MlDD. 
Siaadard  Electric  Co.,  ClaclDnatl,  Oblo 

MACHADO  &  ROLLER, 

NEW  YORK,   N.  Y. 


*♦♦♦*♦**♦♦♦*♦♦♦*♦♦♦♦♦*♦♦** 


Transformers 

KUHLMAN  ELECTRIC  CO. 


AMERICAN"SL°r 

ARE  THE  BEST.    Ssnil  lor  descriptive  Circular. 

Absolutely  Nen-lnfrlnging. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

csT'D  1080.         I7ts.  Cllnlon  St.,  Chicago,  ill, 


CHICAGO  FUSE  WIRE 
&  MFG.COm 

Manufacturers  of 

FUSE  WIRE,  FUSE 
LINKS.TELEPHONE 
FUSES,  FUSE 
BLOCKS,  WIRE 
JOINTS. 

We  make  a  specialty  of  FUSE  WIRE  and  STRIP 
for  TELEPHONE  FUSES  and  INSTRUMENT 
FUSES. 

Our  No.  14  Catalogue  Just  Out. 

MAKES  IT  EASY  TO  FIND  WHAT 
YOU  WANT.   SENT  ON  REQUEST. 

3B8  Dearborn  St.,     187  Pratt  St.,    8S3  Broadway, 
Ctilcago.  Buffalo.  New  York. 


Piston\,' 
Valve  ^ 
Shaft     ^ 

Governor 


IM.Y.  SAFETY 
.         STEAM 
\  POWER  CO. 

1^     eo  So.  Canal  St. 

a\    CHICAGO 


VERTICAL 


VERTICALS      ^ 
From  6  to  120  Horse-  \^ 

power  V.' 

HORIZONTALS     ;\ 

From  20" to  200  Horsepower  ^ 


Send  us  YOUR  SPECIFICATIONS^ 


NEW  YORK     PHILADELPHIAN\ 
BOSTON        SAN  FRANCISCON 


SBelted  or 
^Direct 
^  Con- 


DUNCAN  INTEGRATING  WATTMETER 


FOR 


DIRECT  CURRENT  LIGHTING  AND  POWER. 

MOST  ACCURATE  AND  UP-TO-DATE  METER  UPON  THE  MARKET. ' 


DUSTPROOF 
NO  CONSTANTS 
SENSITIVE 
COCO  MAGNETS 
LARGE  DIAL 


DUNCAN  ELECTRIC  MFC  CO., 


LA    FAYETTE,    INDIANA. 

SEND    FOR    DESCRIPTIVE    BULLETIN.    


July  1 8,   1903 
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Non-Aroing  Fua«, 

250  VOLTS 

.30      AMI-S.  -  >> 


TYPE  C   INDICATING   FUSE   BEFORE   BLOWING 


Non-Arofng  Fua«, 

250  VOLTS. 

30       <^_l-B. 


TYPE  C  INDICATING  FUSE  AFTER  BLOWING 


D.&W.  FUSES 

HAVE  AN  AIR  DRUM  WHICH  IS  ONE 
OF  THE  IMPORTANT  FEATURES 
EXPLAINED    IN    BULLETIN    No.    101. 

SEND    FOR    A    COPY. 

IT   WILL    INTEREST   YOU. 


€mJral  ^IwlrirCmtt^tt^, 


GENERAL 
WESTERN 
AGENTS, 


264=266=268=270  FIFTH  AVENUE, 
CHICAGO. 


Direct  Current 


QENERATORS 

Belted    or    Direct    Coupled 

Built  in  Capacities  up  to  1,000  K.  W. 


100  K.  W.  DIRECT  CURRENT  QBNERATOR. 

Our  apparatus  represents  the  latest  de- 
velopment of  design   and   construction. 

NATIONAL  ELECTRIC  CO. 

Successor  to  Christensen  Engineering  Co. 

niLWAUKEE 


Chicago:    Old  Colony  BIdg. 
Pittsburg:     Qellatly  &  Co. 


lan"F'r\Xo|K"''°-"'=  *<:'"'<  CO- 


PRINTING    PRESS 

CONTROLLERS 


For  the  control  of  job  presses — large  or 
small. 

A  wide  range  of  forward  speeds— also  two 
reverse. 

Automatic  release  from  any  point. 

Constructed  to  withstand  rough  usage. 


THE  CUTLER-HAMMER  MFG.  CO. 

MILWAUKEE,  WIS. 

CHICAaO, 
I2J2  MONADNOCK  BLDO. 


NEW  YORK, 
136  LIBERTY  ST. 


PITTSBURG, 
319  PRICK  BLDG. 


BOSTON, 
176  FEDERAL  ST. 


ELECTRICITY  FOR  ENRINEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  $2.60. 

ELECTRICIAN  PUBLISHING  CO., 
SIO  Marquette  Building,  •  •  OHIO^^OO. 


ACNETIC    SUSPENSION 

STANLEY   RECORDING   WATTMETERS. 

NO  WEAR.  NO   REVENUE    LOST. 

NO   FRICTION.  ALL   CURRENT   USED  RECORDED. 

Send  for  description  and  book  full  of  good  information 

"ABOUT    METERS." 

STANLEY  INSTRUMENT  CO.,  GREAT  BARRINGTON,  MASS.,  U.  S.  A. 

EUROPEAN  OFFICE,  23  Boulevard  des  itailens,  Paris,  France. 

r  FOR  PACIPICCOIST— JNO.  MARTIN  SCO.,  San  Francisco,  Cal.,  L.sAngeles,  Cat.  and  Seattle,  Waih. 
.  J    FOR  COLOKADO,  IDAHO,  .MONTA.VA.  NEW  MEXICO  and  WYOMING- 
'  THE  HE.VDRIE  &  BOLTHOFP  MTS  &  SUPPLY  CO.,  Denver,  Cel. 


SALES     AGENTS 


FOR  MEXICO— VICTOR  M.  BRASCHI  &  BRO.,  Mexico  City. 
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NEW    YORK. 

Storage  Battery  Installations 


TRADE    MARK. 


FOR 

RAILROAD  REGULATING,  LIGHTING,  POWER  AND  ISOLATED  PLANTS. 

COULD  C,  E-M-F  BOOSTER  SYSTEMS. 

SALES  OFFICES: 

Boston,  89  State  Street  Chicago.  Rookery  Building  New  York,  25  West  33d  Street 

Century  Electric  Company,  San  Francisco,  Cal.  Pittsburg  Engineering  Company,  Pittsburg,  Pa. 

WORKS:   DEPEW,  N.  Y. 
BULLETINS  FURNISHED  ON  APPLICATION. 


CLASSIFIED    INDEX   OF    ADVERTISEMENTS. 


Adlnsters,  Inc.  Lamps. 

Inc.  El.  Lt.  Manipulator  Co. 

Anchors  (Tel.  &  Tel.) 

Matthews  &  Bro.,  W.  N. 

Annnnciators. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Batteries  and  Jars. 

Central  Electric  Co. 
Edison  Mfg.  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Bells,  Bnzzers,  Etc. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  I>ressing. 

Dixon  Crucible  Co.,  Jos. 
Leather  Preserver  Mfg.  Corp. 

Belting. 

Leather  Preserver  Mfg.  Corp. 

BloTrers. 

Ameiican  Blower  Company. 
Sturtevant  Co..  B.  B'. 

Boats. 

Racine  Boat  Mfg.  Co. 

Boiler  Cleaners. 

Mechanical  BoUerCleaner  Co. 

Boiler  Compounds. 

Dearborn  Drug  &  Chem.  Wks. 

Boilers. 

Babcock  &  Wilcox  Co. 
rilinois  Maintenance  Co. 
N.  Y.  Safety  Steam  Power  Co. 
Whitehead  Macbinery  Co. 

Books,  Electrical. 

Electrician  publishing  Co. 

Brashes. 

Central  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Fibre-Graphite  Co. 
Western  Electric  Company. 

Cable  Hanecrs. 

National  Tel,  Supply  Co. 
Western  Electric  Co. 

Cables.  (See  Wires  and  Cables) 
Carbons,     Points     and 
Plates. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Consumers  Carbon  Co. 
Dickey-Sutton  Carbon  Co. 
Electric  Appliance  Co. 
National  Carbon  Co. 
Reislnger,  Hugo. 
Western  Elect.  Supply  Co. 

Castings. 

Ohrlstenseu  Engineering  Co. 
New  England  Butt  Co. 
Smith  Co.,  S.  Morgan. 

Chains. 

Jeffrey  Mfg.  Co. 

Circait  Breakers. 

Cutler-Hammer  Mfg.  Co. 
Cutter  Elec.  A  Mfg.  Co. 
Ft.  Wayne  Elec.  Wks..  Inc. 
Western  Electric  Company. 
Westinghouse  El.  A  Mfg.  Co. 

Coal   and  Ashes    fland- 
lin^  Machinery. 

Jeffrey  Mfg.  Co. 

Coils  and  9Iaenets. 

Western  Electric  Co. 

rommntator  Compound. 

Allen  Co.,  L.  B. 
Hart  Si  Company. 
McLennan  &  Co.,  K. 

Conduit  and  Conduits. 

Alpbaduct  Mfg.  Co. 
American  Conduit  Company. 
American  Stone  Conduit  Co. 
Camp  Company,  II.  B. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Field.  C.  .T. 

Pittsburg  Sewer  Pipe  &  Con- 
dull  Co. 


tpraeue  Electric  Co. 
tandard  Vitrified  Cond.  Co. 
Western  Elect.  Supply  Go. 

Contractors  and  Electric 
flight  Plants. 

Crocker- Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  Elec.&Mfg.Co. 

Cross-Arms,     Pins     and 
Brackets. 

Berthold  &  Jennings. 
Carolina  Loc.  Pin  &.  Mica  Co. 
Central  Electric  Co. 
Central  Manufacturing  Co. 
Eccleston  Lumber  Co. 
Standard  Pole  &  Tie  Co. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 

Cnt-Outs  and  Sn^itches. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Cutter  Elec.  fit  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Cuts. 

Franklin  Eng.  &  Electro.  Co. 

JDynamos  and  Motors. 

Central  Electric  Co. 
Chrlstensen  Engineering  Co. 
Crocker-Wheeler  Co. 
Dustln  Co.,  Chas   E. 
Ewing-Merkle  Elec.  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hoba,rt  Elec.  Mfg.  Co. 
Illinois  Maintenance  Co. 
Mechanical  Appliance  Co. 
National  Fjlectric  Co. 
Sprague  Electric  Co. 
Stewart  Elec.  Co.,  John  A. 
Stow  Manufacturing  Co. 
Sturtevant  Co.,  B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Ca 
Whitehead  Machinery  Co. 

Economizers   Fuel 

Green  Fuel  Econominer  Co. 

Electric  Heating  Appl. 

American  Elec.  Heater  Co. 
Simplex  Elec.  Heating  Co. 
Western  Electric  Co. 

Electric  Railivays. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westinghouse  El.  &,  Mfg.  Co. 

Electrical  and   Mechan- 
ical Engineers. 

Arnold  Elec.  Power  Stat'n  Co. 
Badt,  F.  B. 
Baker  AGO,  W.  E. 
Blssell,  Q.  W. 
Brown,  Chas.  L. 
Bryan,  Wm.  H 
Burch,  Edward  P. 
Butterfleld  J.  P. 
Byrne  Const.  Co..  M.  P. 
Carman  ACo.,  Chas.Wbltney. 
Crumb  A  Company,  W.  H. 
Emmons  Elec.  Const.  Co. 
Felt  ACo.,  Chas.  E. 
Humphrey,  Henry  H. 
Jackson,  D.  C.  A  W.  B. 
Kohler  Brothers. 
Michaels  A  Hilly. 
Orne  Electric  Co. 
Sargent  &  Lundy. 
Schott,  W.  H. 
Stanton,  Le  Roy  W. 
Wllmerdlng,  G.  H. 

Electrical  Instruments. 

(Record lug  and  Testing.) 
Central  Electric  Co. 


Diamond  Meter  Co. 
Duncan  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Elec.  Specialty  Co. 
Machado  A  Roller. 
Norton  Elec'l  Instrument  Co. 
Pignolet,  L.  M. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 
Weston  Electrical  Inat.  Co. 

Electro-Plating  Mach'y. 

Crocker- Wheeler  Company. 
General  Electric  Co. 

EleTators-  Convey  ors, 

Jeffrey  Mfg.  Co. 

Engines,  <iras  and  Craso- 
line. 

Lowell  Model  Co. 
Marinette  Iron  Wks.  Mfg.  Co. 

Engines.  S^team. 

Aliis-Chalmers  Company. 
Dustln  Co..  Chas.  E. 
Illinois  Maintenance  Co. 
N.  Y.  Safety  Steam  Power  (jo. 
Stewart  Elec.  Co.,  John  A. 
Sturtevant  Co.,  B.  F. 
Whitehead  Machinery  Co. 

Fans  and  Fan  Motors- 
American  Blower  Company. 
Central  Electric  Co. 
Crocker-Wheeler  Company. 
Edison  Mfg.  Co. 
Ewing-Merkle  Elec.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  P. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Fibre. 

Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

FUes. 

Barnett  Co..  G.  &  H. 

Fire  Extinguishers. 

Monarch  Fire  Appliance  Co. 
Fixtures.  Gas  and  Elec. 

Bearaslee  Chandelier  Mfg. Co. 

Flexible  Shafts. 

Stow  Mfg.  Co. 

Forges. 

Sturtevant  Co.,  B.  F. 

Fuses  and  Fuse  TV^ire. 

Central  Electric  Co. 
Chicago  Die  A  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg. Co. 
D.  &  W.  Fuse  Company. 
Electric  Appliance  Co. 
Western  Electric  Company. 
Western  Elect.  Supply  Co. 

Crlobes,    Reflectors     and 
B^hades. 

American  Refl.  A  Lighting  Co. 
Paries  Manufacturing  Co, 
Phoenix  Glass  Co. 
Western  Electric  Co, 
Western  Elect.  Supply  Co. 

Oraphite  Specialties. 

Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre-Graphite  Co. 
Beating   (Exhanat 
Steam). 

Amer.  District  Steam  Co. 

Heating     and    Tentilat- 
ing  Apparatus. 

American  Blower  Company. 
Sturtevant  Co.,  B.  F. 

Holders,  Inc.  Lamps. 

Incandesent    Electric   Light 
Manipulator  Co. 

Inspection  A  Insurance. 

Hartford   Steam    Boiler   In- 
spection A  Insurance  Co. 

Insulating  Machinery. 

New  England  Butt  Co. 


Insulators  and  Insulat- 
ing Materials. 

Akron  Smoking  Pipe  Co. 
American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
Kartavert  Mfg.  Co. 
Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
OkoniteCo.,The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  Vitrified  Cond.  Co. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

liamps.  Arc. 

Ceutral  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
Nernst  Lamp  Co. 
Osborn-Morgan  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Lamps,  Incandescent. 

Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Central  Electric  Co, 
Chicago  Edison  Co. 
Columbia  Incan.  Lamp  Co. 
Economical  Elec.  Lamp  Co. 
Edlsou  Decorative  A  Minia- 
ture Lamp  Dept. 
Electric  Appliance  Co. 
Ewing-Merkle  Elec.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Nernst  Lamp  Co. 
Phelps  Company. 
Rooney-WestburyEl.Lmp.Co. 
Sawyer-Man  Elec.  Co. 
Shelby  Electric  Co. 
Standard  El^-c'l  Mfe.  Co. 
Sterling  Electrical  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Lamps,      Incandescent— 
Replacers  A  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 

Lamps,  Hiernst. 

Nernst  Lamp  Co. 

Lightning  Arresters. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Minnesota  Electric  Co. 
Western  Electric  Co. 

Linemen's  Climbers. 

Klein  A  Sons.  Mathias. 

Magnet  Steel. 

Leslie  A  Co.,  A.  C. 

Magnet  Wires. 

(See  Wires  and  Cables.) 

Manufacturers'  Agent. 

Ra>  mond  III.  Francis. 

Mechanical  Draft. 

American  Blower  Company. 
Sturtevant  Co.,  B.  F. 

Mica. 

Mica  Insulator  Co. 
Munsell  &  Co.,  Eugene. 

Mining  Apparatus,  Elec. 

Crocker- Wneeler  Company. 
General  Electric  Co. 
Jeffrey  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Motors.  (See   Dynamos    and 
Motors). 

IVlppers  and  Pliers. 

Klein  &  Sons,  Mathias. 


Patent  Attorneys. 

Johnston,  Thomas  J. 

Phosphor  Bronze. 

Phosphor  BronzeSm.Co.,Ltd. 

Platinum. 

Baker  &  Company. 
Poles  and  Ties. 

Beidler  A  Co..  Francis. 
Berthold  &  Jennings. 
Brooks,  Uall  L. 
Carney  Bros.  Co. 
Chicago  Lumber  A  Coal  Co. 
Coolldfge,  Marshall  H. 
Eccleston  Lumber  Co. 
Fay  A  Morrison  Lumber  Co. 
Fowler,  John  H. 
Fowler-Jacobs  Company. 
Fulmer  Lumber  Co..  D.  M. 
Hopkins  A  Co.,  A.  P. 
Kellogg  Switch.  A  Sup.  Co. 
Lindsley  Bros.  Co. 
Loud's  Sons  Co.,  H.  M. 
Maltby  Lumber  Co. 
Morse  Cedar  Co. 
Mueller  Company.   WilU&m. 
O.  C.  Lumber  Company. 
Page  &  Hill  Company. 
Perrizo  A  Sons. 
Phelan.  D.  W. 
Plttjburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Reynold';,  W.  T. 
Standard  Pole  A  Tie  Co. 
Standard  Tie  Company. 
Sterling  &  Son,  W.  C 
Torrey  Cedar  Co. 
Valentine-Clark  Co..  The. 
Western  Lumber  A  Pole  Co. 
Whitmore,  A.  E. 
Worcester  Co.,  C.  H 

Polish  (Metal). 

Hoffman,  Geo.  W. 
Porcelain. 

Akron  Smoking  Pipe  Co. 
PoTver  Transmission 
Machinery. 

Jeffrey  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

StllweU-Blerce  Smith- Vaile. 
Pulleys. 

Smith  Co.,  S.  Morgan. 

Stllwell-Blerce  Smith- Vaile. 
Bail  Bonds. 

American  Steel  &  Wire  Co. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Re-lVinding~Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 

Illinois  Electrical  Mfg.  Co. 

Pier,son  Elec.  Co. 

Stewart  Elec.  Co.,  John  A. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

(General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Western  Electric  Co. 

Westinghouse  El.  &  Mfg.  Co. 

Schools  and  Colleges. 

Electrical  Kngineer  Inst. 
Internai'l  Corresp.  Schools. 
Pratt  Institute. 
Rose  Polytechnic  Institute. 

Second-Hand  Mach'y. 

Dustln  Co.,  Chas.  E. 
Gregory  Electric  Co. 
Illinois  Electrical  Mfg.  Co. 
III.  Maintenance  Co. 
Matthews  &  Bro..  W.  N. 
Stewart  Electric  Co.,  John  A. 
Walsh's  Sons  &  Co. 
Whitehead  Machinery  Co. 
Slate. 
Maley,  Martin, 
McNamara  Brothers. 
Monson  Burmah  Slate  Co. 
Young.  A.   B. 

Sockets  A.  Receptacles. 

PaisteCo..  H.  T. 
Yost  Elec.  Mfg.  Co. 

Soldering    Sticks.  Salts 
and  Paste. 

Allen  Co..  L.  B. 
Crescent  Co. 
Western  Electric  Co. 

Speaking  Tubes. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 


Speed  Indicators. 

Weston  Electrical  Inst.  Co. 

Springs. 

American  Steel  A  Wire  Co. 

Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Supplies,  Oeneral  Elec. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co, 
Ewing-Merkle  Electric  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

American  El.  Telephone  Co. 
Automatic  Electric  Co 
Central  Electric  Co. 
Fahnestock  Transmitter  Co. 
Farr  Tel.  A  Const.  Supply  Co, 
International  Tel.  Mfg.  Co. 
Kellogg  Swltchb.  A  Sup.  Co. 
Metropolitan  Tel.  A  Elec.  Co 
Moon  Mfg.  Co.,  The. 
Sterling  Electric  Co. 
Stromberg-Carlson  Tel.  M.  Co. 
Swedish-American  Tel.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Tools. 

Klein  A  Sons,  Mathias 
Western  Electric  Co. 

Transformers. 

Central  Electric  Company. 
Chrlstensen  Engineering  Co 
Crocker-Wheeler  Company 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Co. 
National  Electric  Co 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Trucks.  Electric  Car. 

General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co 

Turbines.  Water  ITheels 

Leffel  A  Co.,  Jas. 
Smith  Co.,  S.  Morgan. 
Sttlwell-Blerce    Smith-Vaile 

Varnishes. 

Sterling  Varnish  Co. 

Tulcauized  Fibre. 

Vulcanized  Fibre  Co. 

Water  ^'heelGoTernors 

Replogle  Governor  Works. 

WirelessTel.Apparatus. 

ClarkWlrel.TelATel.Co.,T.E. 

W^ires  and  Cables— Mas- 
net  W^tres. 

American  Electrical  Works. 
Amer.  Insul.Wlre  A  Cable  Co. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Columbus  Ins.  Wire  A  Brass 

Co. 
Crescent  Ins.  Wire  ACbl.Co. 
Electric  Appliance  Co. 
Empire  Wire  Co. 
General  Electric  Co. 
Indiana  Rub.  A  Ina.  Wire  Co. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co 
OkoniteCo.,  The. 
Phillips,  Eugene  P. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.  J.  A. 
Safety  Ins.  Wire  A  Cable  Co 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Waclark  Wire  Co. 
Western  Elec.  Supply  Co. 
Western  Electric  Company, 
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THE    H.    B.    CAMP    GO. 


:  MANUFACTURERS  OF= 


"Camp"  Standard  Vitrified  Clay  Conduits  for  Underground  Wires. 
Installers  of  Complete  Underground  Conduit  Systems. 


SALES    OFFICES: 


Room  85  Hartford  Building,  Chicago. 


170  Broadway,  New  York. 


STONE  CONDU 


For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,      Suite  29.  94  La  Salle  St.,  Chicago,  111. 


FIELD  CLAY  CONDUITS. 

ALL  TYPES. 

Multiple  Conduits  Single. 

Large  Factories  in  East  and  Westm 
Moderate  Pricesm 

Promut  Deliveriesm 

Write  or  telephone  your  requirements  and  we    will 
submit  samples  and  prices. 

Telephone  C.    J.    FIELD, 

5928  Broad.  29  Broadway,  New  York- 


•••• 


When  you  order  Columbia 
Enclosed  Arc  Carbons  you 
have  the  satisfaction  of 
knowing  that  you  are  get- 
ting the  Best. 


t:: 


t:: 


NATIONAL  CARBON  COMPANY, 

CLEVELAND,  OHIO. 


::» 


|««MfM«M»<MIMI«M*NMM«*MI*«M 


Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturers  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  t,  2,  3,  4  AND  6  DUCT. 

Superior  Conduits  for  under- 
ground wires  a  specialty. 


I 


General  Office  and  Factory: 
PITTSBURG,    KAN. 

Brancti  Office  and  Sale  Yard:    2417   East    18th    Street,   KANSAS  CITY,    MO. 


J 


^^"^"■'"'-X 


UIHIER6R0UND  CONDUIT 


OUR 

CONDUIT 

IS 


'Abso/uttly—  '] 

Electrotysis-Pntfi  I 

Non-Abraiive,  i 

Moi»iure-Pnof„  j 

Non-Cornsive,  I 

,  Perfect  Insulatoi:  J 


Insulation   Teit, 


66,000 
VOLTS. 


A  perfect  joint  which  is  self-aligning,  making  the 
conduit  line  a  solid  tube  from  manhole  to  manhole. 

Construction  simple,  rapid  and  inexpensive, 
requires  no  skilled  labor. 

Cables  drawn  more  easily  and  a  longer  distance 
than  in  any  other. 

Resistance  strength  when  underground  as  great 
as  any. 

Life  of  Conduit  everlasting.  Asphalt  never  de- 
teriorates. 


AMERICAN  CONDUIT  COMPANY, 


MANUFACTURERS  OF 


BITUMINIZED  FIBRE.       (Patented.) 

OFFICES: 

720  Arcade  Building,  Philadelphia,  Pa. 
822  Manhattan  Building,  Chicago,  III. 
336  IHacy  Strtet,  Les  Angeles,  Cal. 


FACTORIES: 
Chester.  Pa. 
Chicago,  III. 
Los  Angeles,  Cal. 


............... 

....  ........... 


...................■•*. 
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Single  Duct.      Multiple  Duct. 
2,  3,  4,  6  and  9  Duct. 


STANDARD  VITRIFIED 
CONDUIT  CD. 


39-41  Cortlandt  Street, 
NEW  YORK. 


LflRGEST  FACTORIES  IN  THE  WORLD 

EXCLUSIVELY  .  CONDUIT  .  AND  .  INSULATORS 


ANNUAL   CAPACITY 

25,000,000  Ft.  Conduit. 

4,000,000  Insulators. 


Manhattan 
Third  Rail  Insulator. 


Fan  Motors 


ALL  STYLES 
LARGE  STOCK 


Western  Electric 
Company 

CHICAGO  NEW  YORK 

ST.  LOVIS    IHS  DENVER  KANSAS  CITY 

PHILADELPHIA 


SPRftGUE . 

ELECTRIC  COMPANY'S 


MOTORS 


are  used  to  operate  tlie  Ventilating 
Apparatus  in  many  of  the  most 
prominent  public  and  private  build- 
ings in  America  because  their  superior 
design  and  construction  enable  them 
to  give  unequaled  service.    . 

Write  for  descriptive  bulletin 
No.  03301 


SPRAGUE  ELECTRIC  CO. 

Qeneral  Offices:  527-531  West  34th  Street,   New  York 


WESCO'S  NEW  GENERAL 
SUPPLY  CATALOG  No.  50 

Illustrates  the  most  complete 
and  up=to=date  line  of  supplies 
and  construction  material 
ever  listed.  ::  ::  :: 

YOU  SHOULD  HAVE  ONE. 


We  carry  in  St.  Louis  the  largest  and  best 
assorted  stock  in  the  U.  S. 


WESTERN  ELECTRICAL  SUPPLY 


COMPANY 


St.  Louis,  U.  S.  A. 
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GENERAL  ELECTRIC  COMPANY'S 

Alternating;   and    Direct   Current 

Fan  Motors 


Amply  fulfill  the  demands  of  the  hardest 
service. 

They  are  successfully  operating  in  all  kinds 
of  places  under  all  sorts  of  conditions. 


THIS 
PLATE 


Twelve-inch  wall  bracket  direct 
current  fan  motor. 


ON  EVERY 
MOTOR 


Twelve-inch  swivel  and  trunnion 
frame  alternating  current  fan  motor. 


GENERAL  OFFICE:    SCHENECTADY,  N.  Y. 


Chicago  Office,  Monad  nock  Blk. 


Sales  Offices  in  all  Large  Cities. 


Peerless  Direct  Current 
Desk  and  Ceiling  Fans 


Made  in  all  sizes  and  styles  and  for 
any  voltage.  Our  "1903"  models  em= 
body  all  the  best  and  latest  improve- 
ments known  to  good  fan  motor 
practice.  We  issue  bulletins  fully 
describing  them.  ::  ::  :: 


Western  Electrical  Supply 
Company,     ::     St.  Louis,  u.  S.  A. 

Cat  Our  New  General  Supply  Catalogue  No.  50 
Just  Published. 
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The  'Zenith" fSi^s.^) 

EDISON   MINIATURE    LAMPS 

^~^-->                    Over  400,000  Annually  Shipped 

('^I^^^'t^                              ^°  Users. 

'^^^WKx            All  types — every  variety. 

(^                Prompt  shipment — in  any  quantity. 

^/Jr^"                                       j|/iM/a^Mrtf  and  Candelabra  Sockets 
^__^//tSS>^                                    and  Recep-(les. 

EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Electric  Company,  Harrison,  N.  J. 

An   intermediate  lamp— between   an   arc   and 
incandescent.      Gives   an    equally    distributed 
brilliant,  soft,  white  light. 

ORNAMENTAL 
EGONOMIGAL 
SATISFACTORY 

Designed    and    made  to  meet  the  well-known 
Packard  High  Standard. 

GLOBE   EFFECT    WITHOUT    A    GLOBE. 

ElecirSc  Appliance   Company 

ELECTRICAL  SUPPLIES 

92-94-  W.  Van  Buren  Street                ...                 CHICAGO 

AMIGA 


We  import  directly  from  India  and  handle  the  output  of 
the  best  mines.  A  large  stock  constantly  on  hand  enables 
us  to  make  prompt  shipments.  ALL  OTHER  QUALITIES. 
Prices  low. 

EUGENE  MUNSELL  &  COMPANY, 

NEW  YORK  AND  CHICAGO. 


VOLT  -  AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  Faults, 
Grounds,  etc. 

RELIABLE.        ACCURATE. 
Send  for  Circular. 


L.  M.  PIGNOLET, 

78-80  Cortlandt  St.,  NfiW  YORK,  N.  Y. 

ROSE   POLYTECHNIC   INSTITUTE. 

TbbbE  haute,  IND.  A  College  of  EngineerlnR. 
Mechanical,  Electrical.  Civil  Engineering  ;  Cbemi- 
cal  course.  Architecture.  JExtensive  shops.  Mod- 
ernly  equipped  laboratories  in  every  department. 
Expenses  low.  21st  year,  for  Catalogue  address 
C.  L.  MBES,  President. 


JEbvWVRbS;  A^Co 


The  R.  E.-A.  L.  Monitor  Bell. 

(Patented.) 


\3l 


Hammer  rod  supported  in  two  placea 

and  thrown  straight  out  and  in  by  the 

I  arraature,     striking   gong  on     inside, 

near  eOgeitUuseirtnga  full,  clear  tone. 

All  epriuga  made  ot  Phosphor  Bronze 
and  so  formed  that  there  is  least  pos- 
sible strain. 

Contacts  are  platinized,  adjustment 
Is  made  by  pressure  on  the  standard 
which  supports  one  contact,  No  screws 
or  nuts  being  used  in  the  adjustment, 
bell  does  not  get  out  of  order  by  oper- 
ation. "^     ^ 

Ordinarily  the  weak  point  is  the 
pivot,  the  unreliable  one  the  adiust^ 
ing  screw  and  nut.  Aa  these  detects 
have  been  eliminated,  this  bell  will 
stand  hard  usage  and  operate  under 
adverse  conditions. 

The  hammer  entirely  concealed  by 
gong  and  cannot  be  tampered  with. 

It  is  especially  adapted  for  use  on 
street  cars.as.ln  addition  to  the  advaa 
tagoa  mentioned,  it  Is  duet,  insect  and 
moisture  proof. 


^EM^Y>«''C  Hy 


WANTED 


You  Who  aro  Troubiod  with  Sparking  anti  Cutting  of  Commutatorm  to  Uso 


The  only  article  that  will  PREVENT  SPARKING. 
"Will  keep  ihe  commutator  in  good  condition  and 
PREVtNT  CUTTING. 


SO  Cts.  pep  Stick.    $S.aO  per  Dozen, 

For  Sale  by  all  Supply  Houses,  or 
FREE,  Sample  Stick. 


Absolutely  will  Not  Gum 
The  Brushes  .  >  . 

It  will  put  that  Mgh  gloss  on  the  commutator  you 
have  so  long  sought  after. 

K.  MaLENNAN  &  CO., 

Sole  Manufacturers, 
909  Title  and  Trust  Bldg.,  CHICAGO,  ILL. 


TWO-YEAR  COURSES  IN 


Steam  and  Machine  Design 

and  in 

Applied  Electricity. 

PRATT  INSTITUTE 

BROOKLYN,  N.  Y. 

Write  for  catalogue  and  particulars. 


An  Attachment  Plug 
should  not  be  easily  broken. 

Our  "P=K" 

Can't  be  broken  at  all. 
Nor  should  it  be  easily  short-circuited. 

Our  "P-K" 

Can't  be  short-circuited  at  all. 
It  should  be  simply  constructed. 


Our  "P-K' 


Is    simplicity     itself. 
And  it  should  be  neat. 

Our  "P-K" 

Is  the  handsomest  made. 
Therefore 


Just  specify  "F=K' 


EUREKA  SEARCHLIGHT 


SIZE  I.  <9IBCHE!i      0R1CEJ17S 


A  brilliant  electric  lli?ht  iiael'ul  for  everybody.     Can  be  UBetH.OOO  to  6,000  tlmeb  on  one  Hot  or  batteries. 
LiHtNo.  NetPrleea.  .        By  Mall  Poet  jtald. 


6260  Searchlight  with  Battery, 
3261  Extra  Battery, 


$1.26 
.26 


$1.4B 
.40 


No.  10  catalogue  mailed  ^rce  upon  application,  describee  thle  and  500  other  speclaltlea  o!  our  nmnuraoture. 

aicot^mw  MANHATTAN  ELECTRICAL  SUPPLY  CO.  no.  .SSViSav.. 


I   BUT  MR.   HOLLIDAV  WILL 
TELL  YOU  THIS    LETTER   WAS 

LOOKS    SUSPICIOUS  -   not  paid  for  nor  is  he  a 

STOCKHOLDER  IN  OUR 
\  COMPANY. 


rorsU.   MI-I»M.    P.dL    2T50t. 

THE   HOCKING  VALLEY  RAILWAY  COMPANY. 


Columbus,  Ohio,  June  19,  1903. 

The  YoBt  Electric  Mlg.  Co., 

Toledo,   Ohio. 
Gentleiner:- 

I  have  made  a  good  test  of  your  new  lamp  socket  and  am  Tory 
eorry  your  agent  did  not  oome  to  see  me  about  a  year  ago.  If  he  had 
it  would  have  saved  this  company  n  great  deal  of  money,  and  saved  about 
one-half  of  my  work  replacing  lamp  sockets. 

The  Yost  liamp  Socket  is  without  a  doubt  the  best  socket  I  over  used. 

I  have  placed  an  order  tor  your  sockets  and  hope  as  soon  as  you  get 
it  you  will  fill  it  quick  as  possible,  as  I  am  going  to  hold  off  one  of 
our  now  shops  for  that  socket  only. 

Now,  if  you  can  get  up  a  rosette  as  good  aa  your  lamp  socket, 
"Come  and  see  me  again.* 


Yours  truly 


'C/T^c:^^^y- 


Elp«£rician. 

P.S.-  This  little  letter  is  no  joke.  I  moan  all  of  it.  It  you 
can  use  it  in  your  business  you  are  welcome  to  it.  Let  me  know  if  you 
have  anything  else  new  in  my  line. 

E.K.H. 

HOCKING  VALlfiY  SOUTH  SHOPS, 

COLUMBUS,     cnio. 
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FRANK  N.  PHILLIPS,  PncsiDCNT. 
C.   H.WAQENSEIL,    TREASUnER. 


euqene  f.  phillips, 
Genemal  Manackr. 


C.  ROWLAND  PHILLIPS,  VlCC-PRKB. 
C.  R.  REMINGTON,  Jr..  Sec. 


AMERICAN  ELECTRICAL  WORKS, 


PROVIDEIBCE,  B.  I. 

BARE  AND  INSULATED  ELECTRICWIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  York  Store,  W.  J.  Watson,  26  Cortlandt  St. 
Chicago  Store.  F.  E.  Donohoe,  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips' Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


Electric  Heating  Apparatus 

SIND  FOR  64-PAtiE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 


SIMPLEX  ELECTRIC  HEATING  CO.,   No.  1 1  Pine  Street,    -    NEW  YORK  CITY 

Cambridgeport,  Mass.  | 

CMICAQO.  Monadnock  Block.  Patent  Causes.  Patent  Soliciting. 


Stombaugh  Buy  Anchors 

ARE 

"  STRENUOOSEVELT." 

Because  They  Will  Stand  the  Most 

STRENUOUS    STRAINS. 

Write  for  new  Catalog  to 

W.N.Matthews&Bro. 

"DEAD   MAN"   KNOCKERS. 

603  Carleton  BIdg.,     St.  Louis. 


lBrtl,L.IlNiS 


dld,erin:c 


«>M^, 


a;:;\K3  aaa^Qga  :gii;.QCT" 


25c.  each.    $2.25  per  dozen. 


FOR  ALk    tLLCTRIC  WORK 

Continuing.  — WE  WANT  TO  TELL  YOU 
thai  so  tboroughly— so  persistently— bo  sys- 
tematically have  tbe  interests  of  ALLEN 
Sticks  been  looked  after  that  to-day  thev  are 
the  standard  of  liux  exellence  tbroughout 
(we  believe)  the  entire  electrical  world. 
You  can  buy  them  anywhere,  any  tijne.  To 
such  an  extent  are  ALLEN  Sticks  standard 
that  thev  have  the  official  endorsement  of  the 
UNDERWRITERS' NATIONAL  ELECTRICAL  AS- 
SOCIATION and  are  used  in  the  workshops  of 
the  United  states  Government.  Again  :  'A 
friend  of  mine  tola  me  that  he  had  never 
used  so  excellent  a  flux  as  the  ALLKN. 
Please  send  sample."  No.  1569. 

Every  First-class  Electrical  Dealer  Sells  the 
ALLEN.    Write  for  big  sample. 

L.  B.  ALLEN  CO  ,  Inc., 

_  1334  Columbia  Ave  .  Chicago.  ^^ 


FOR  ELECTRIC  WIRES. 

ALPHADUGT  MFG.  CO., 

522  W.  22d  Street,  NEW  YORK. 


Sales  Agencies: 
CHICAGO:    W.  M.  Porter, 

303  Fisher  Building. 
NEW   YORK:   William  S.  Brown, 

39  Cortlandt  Street. 
TORONTO:    C.  W.  Bongard. 
78  Bay  Street. 


MANHATTAN   POLARITY  INDICATOR. 


The  Newest  and  Best  Indicator  made  for  Battery  or  Dynamo 
Current.  PRICE  75  CENTS  EACH.  Catalogue  No.  16  (just  out),  de- 
scribes it  and  hundreds  of  other  novelties.    Mailed  on  application. 

Manhattan  Electrical  Supply  Co,, 


MEW  YORK:    32  Cortlandt  St. 


CHICAGO:    laB-IBB  Fifth  Ave. 


''  SAFETY "  RUBBER  COVERED 

WIRE    AND    CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
iVI  .      B.     AUSTIN     A    OO., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  ENSUIiATED  WIRE  &  CABLE  CO., 

WORKS:  liyonne,  N.J. 


114-llG  HBKIITY  STREET,  N.  Y. 


NATIONAL  CODE  STANDARD 

0,  K,"  Weatherproof  Wire, 
Slow  -  Burning  Weatherproof 
and  Slow-Barning  Wire. 


Prioes  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKEL  R.  I. 


WE  WOULD  LIKE  TO  HAVE  YOU  INSTALL  ELECTRIC  LIGHTING 
SWITCHES  THAT  ARE  CORRECT  IN  EVERY  PARTICULAR.  THAT 
IS   THE     REASON    WE    INVITE    YOU    TO    INVESTIGATE    THE 


a 


DIAMOND  H 


M 


SWITCHES 


WE    WISH    YOU  TO   HAVE  A   LASTING  ARTICLE   AND  WE  CAN 
SUPPLY   IT  TO  YOU. 

THE   HART   MFG.  CO., 
HARTFORD,   CONN. 


J 


r*-^^ 


Watson 
Motor 

DIRECT-CONNECTED  TO 

Latham  Stitching 
Machine. 

MANUFACTURED  BY 

THE  MECHANICAL 
APPLIANCE  COm 

710  Hanover  St..  MILWAUKEE,  WIS. 


WESTERN    ELECTRICIAN 


July  i8,   1903- 


WAIVTED,  FOR  SAI.E  and 
limilar  WAWT  COIiVaiN  advertise- 
ments (so  zuords  or  less),  S'S"  an 
insertion;  additional  tvords  jc  each. 
POSITIOIT  M^AXTED  advertise- 
menis  (jo  zuords  or  less),  ^i.oo  an  in- 
sertion:   additioyial  -words  2c  each. 


POSITION  WANTED. 

Position  with  contracting  firm  as  installing 
engineer.  10  years' experience  installing  and 
operating  steam  and  electrical  plants;  experi- 
enced witti  engine  testing  and  have  complete 
set  of  instruments.  At  liberty  after  August  1st. 
Address  liOX  224,  care  Western  Electrician, 
510  Marquette  Itldg.,  Chicago,  111. 


WANTED. 

One  experienced  incandescent  lamp  salesman. 
at  once.  Address  THE  SHELBY  ELECTBIO 
CO.,  Stielby,  Ohio. 


WANTED. 


Three  experienced  incandescent  lamp  sales- 
men, by  an  old  and  well-established  company  not 
In  the  trust.  Applicants  will  please  state  age, 
.experience  and  salary  wanted.  Address  BOX 
199,  care  Western  Electrician,  510  Marquette 
Bldg.,  Chicago. 


FOR  SALE. 


One  12x14  McEwen  center  crank  engine  with 
sub-base.  120  H.  P.  at  1 10  Lbs.  and  M  cut-oft" 
and  275  R.  P.  M.  Wheels,  56xl2H.  Engine  is 
brand  new,  has  never  been  erected  and  has  usual 
complement  of  llttlngs.  Cheap  for  cash.  Ad- 
dress FRED  W.  C.  BAILEY,  501  Spahr  Bldg. 
Columbus,  Ohio. 


FOR    SALE. 

i-75  K.  AV.  Siemens-Halske.  220  volt  Gen- 
erator, direct  connected  to  a  13x16  single  valve 
Russell  engine.  1-150  K.  AA".  Western  Electric, 
220  volt  Generator,  direct  connected  to  a 
15x20  four  valve  Russell  Engine.  1  marble 
switchboard  equipped  complete  for  both  units. 
1-15  K.  W.,  3-wire  Crocker- Wheeler  Equalizinir 
set.TAddress  BOX  219,  care  Western  Electrician, 
510  Marquette  Building.  Chicago. 


FOR  SALE. 


Two  General  Electric  Dynamos.  700  lights 
each,  125-volt  direct  current.  Good  as  new. 
Replaced  by  larger  machines  of  same  type.  A 
bargain.  Address  PARIS  CITY  WATER  .t 
LIGHT  PLANT,  Paris.  Tennessee      ■ 


PLACE    YOUR 

"Want"  and  "For  Sale" 
advertisements  In  the 

WESTERN  ELECTRICIAN, 

Immediate  Returns. 


Enclosed  Arc  Lamps 

FOR  ALL  CIRCUITS. 

The  Osborn -Morgan  Company 


CLEVELAND,  OHIO. 


Par  Electrical  Purposes.    Bverythlngr  la  turned 

Slate. 

Only  Finn  In  Vermont  who  makes  a  Specialty  of 

Manufacturing  and  Orllllne  Small  Slates 

for  Electrical  Purposes. 

MANUFACTURER, 

FAIR  HAVEN,  VERMONT. 


A.  B.  YOUNG, 


McNAMARA   BROS. 

ELECTRIC  SWITCHBOARDS, 
SLATE  AND  MARBLE. 


Write  for 
Catalogue  B. 


Fair  Haven,  Vt. 


A.  I  N  e        FOR 


FOR  SALE. 

The  City  of  Casselton,  N.  D., 
offers  for  sale  at  a  reasonable  price 
its  Electric  Light  Plant.  Will  ac- 
cept lighting  for  city  in  whole  or 
part  payment  of  purchase  price,  if 
desired.  Plant  is  well  equipped 
and  doing  a  good  business.  Address 
all  inquiries  to  BRUCE  D.  YOUELLS, 
City  Auditor. 


FOR  SALE. 

60  wood  tanks  foi-  electrolytic  refining.  50 
"Weston  &  Keystone  voltmeters  and  ammeters. 
Old  machinery  and  material  of  all  kinds  pur- 
chased. WALSH'S  SONS  &  CO.,  261  Washington 
Street,  Newark,  N.J. 


REPAIRS 

Motors,  Dynamos, 

Arc  Lamps,  Transformers 

Best  work.   Best  prices. 

Pierson  Electric  Co. 

36  LAKE  ST..  CHICAGO. 


-GREGORY: 

-^  ELECTHicco: 

■54-62  5.CLINT0N  5T.  CHICAGO 

All  dynamos,  motors,  meters  and  transformers 
listed  by  tbis  Company  are  at  their  warehouses 
ready  for  immediate  delivery. 

FOR  SALE 

at  a  bargain  if  taken  Immediately: 

1  -400  K.  W.  Westinghouse  Alternator. 

1-200    "      Stanley  Alternator. 

2-1  BO    "      General  Electric  Alternators. 

3-120    " 

2-160  "  Westinghouse  600  V.  Railway  Genera- 
tort. 
Largest  stock  of  second-tand  electrical  appa- 
ratus in  tills  country.  Send  for  our  monthly 
Bargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  guaranteed. 


#k|     a"*ipi  ELECTRICAL 

Vl     II   it  PURPOSES 

Al    n   I    r  PLAIN  OR 

Wl»ri  I    ■■  ENAMELED. 

THE  MONSON  BURMAH  SLATE   CO. 

PORTLAND,    ME. 


"All  roads  lead  to  Rome." 


And   all   business  in   New  York 
seems  to  tend  toward 

Grand  Central  Station 


This  great  building,  which  covers 
the  space  of  four  city  blocks,  be- 
ginning at  the  corner  of  4th  Avenue 
and  42d  Street,  is  the  Metropolitan 
terminus  of  the 

NEW  YORK  CENTRAL  LINES 

and  is  the  center  of  the  hotel,  resi- 
dence, club  and  theater  district  of 
the  second  city  of  the  world.  To 
reach  it  see' that  your  ticket  reads 
by  the  New  York  Central. 

A  copy  of  the  40-page  illustrated  cata- 
logue of  the  "Four  Track  Series,"  New 
York  Central's  books  of  travel  and  edu- 
cation,will  be  sent  free,  post-paid,  toany 
address  on  receipt  of  a  postage  stamp, 
by  George  H.  Daniels,  General  Passenger 
Agent.  New  York  Central  &  Hudson 
River  Railroad,  Grand  Central  Station, 
New  York. 


Repairs  AND  Segond-Hand  Machinery. 

STREET  RAILWAY,  LIGHTING   AND   POWER. 

Write  for  List  of  Machines. 

ILLINOIS    ELECTRICAL    MFG.    CO..   PEORIA,   ILL. 


ENCI N  ES 

34x60  750-n.  P.  International  Power  Corliss. 

28x48  750-H.  P.  Harris  DoubieEccentrlcCOrllss 

24x48  500-H.  P.  Brown  Corilss. 

23x60  450.H.  P.  George  H.  Coriiss. 

20x48  300-H.  P.  Harris  Corliss. 

18x42  250-H.  P.  Rreene  Corliss.  Db.  Eccentric. 

12  and  22x42  250-H.  P.  Atlas  Tandem  Com- 
pound Coriise. 

16x42  175  H.  P.  Allis  Corliss. 

16x42  175-H.  P.  Hamilton  Corliss 

12x36  100-H.  P.  St,  Louis  Heavy  Duty  Corliss. 

12x36  100-H.  P.  Hamilton  Corliss. 

24x48  .^00-H.  P.  Buclteve  Automatic. 

16'/.  and  28Hx27  400-H.  P.  Buclceye  Cross  Com- 
pouiTd  AutoTiatic. 

15and  2:ixl7  250-B.  P.  Mcintosh,  Seymour  & 
Company  Tanfiem  Compound  Automatic. 

14x^4  125-H.  P.  Weston  Higti  Speed  Automatic. 

12x12    90-H.    P. Pha?nixCen.Cranlt Automatic 

10x16  60-E.  P.  Atlas  Automatic. 

BOILERS. 

2— 325-H.  P.  Heine  Watertube  Boilers,  140  lbs. 


2— 280.H.  P.  Babcock  &  Wilcox  Watertube  Boil- 
ers. 150  pounds. 

2-275-H.  P.  Babcock  &  Wilcox  Watertube  Boil- 
ers, 150  pounds. 

3— 275-H,  P.  Babcock  &  Wilcox  Watertube  Boil- 
ers. 130  pounds. 

1— 175-H.  P.  Babcock  &  Wilcox  Watertube  BoU. 
er,  125  pounds. 

2— 150-H.  P.  Babcock  &  Wilcox  Watertube  Boil- 
ers, 135  pounds. 

1—72x18  Tubular  Boiler,  125  pounds. 

3—72x16  Tubular  Boilers,  100  pounds. 

3—66x16  Tubular  Boilers,  100  pounds. 

1—60x18  Tubular  Boiler,  100  pounds. 

8—60x16  Tubular  Boilers,  foo  pounds. 

1—56x16  Tubular  Boiler,  100  pounds. 

2—54x14  Tubular  Boilers,  100  pounds, 

HEATERS. 

1,000-H.  P.  National  Peed  Water  Heater. 
350-H.  P.  Baragwanath  Heater. 
300-H.  P.  Wheeler  Heater. 
J  50-H.  P.  Kroeachell  Heater, 


WHITEHEAD    MACHINERY  CO.,    Davenport,  Iowa. 


FOR  IMIVIEDIATE  DELIVERY. 


600  H.  P.  21  and  36x30  Williams  tandem  com- 
pound engine. 

250  H.  P.  12  and  24x18  Williams  tandem  com- 
pound engine. 

250  H.  P.  13  and  20y2Xl5   Armington  &   Sims 
cross  compound. 

300  H.  P.  20x18  Erie  Ball  automatic. 
75  H.  P.  10x13  Frost  automatic. 


DYNAMOS. 

180  K.  W.  and  120  K.  W.,  G.E.,  60  cy.  A.  S,  type 

1,100  or  2,200  V.  alternators. 
120  K.  W.  andeOK.  W.,  G.  E.,  133  cy.  1,100  and 

2,200  V.  alternators. 
150 K.  W.Wood  and  50  K.  W.,  Sieniens-Halske  60 

K.  W.,  Siemens-Halske  2,000  V-  alternators. 
200  H.  P.  Edison  200  V.  motor. 
Direct  current  110  V.  generators,  all  sizes. 


Write  for  complete  stock  list  No.  51. 
ILLINOIS  MAINTENANCE    COMPANY, 

1625  MARQUETTE  BUILDING, CHICAGO. 


WQRHS     quick    and    easy.      nEEPS    ITS     LUSTER.    HOLDS    OLD    TRADE     AND    MAKES     NEW.    DOES     NOT 
DETERIORATE.    ESTABLISHED    IS  YEARS,  SOLD   BY  AGENTS    AND   DEALERS     ALL    OUER      THE-WORLC 

U.S.METALPOLISn  ;:::wS™  ir 

POLISHES  ALL  METALS.    BRaNCHcc   Nr  «Ydr«,  Cr..CADa.  Saw  Fbamciscd     Z9S.  E. WASHINGTON  St.  IHDIAHAPOLIS.IND 


BARE  COPPER  WIRE. 

RUBBER    COVERED    WIRE. 

WEATHER  PROOF  WIRE. 

MAGNET  WIRE.  LAMP  CORD. 


ROEBLIND 


POWER  CABLES. 
TELEPHONE  CABLES.        OFFICE  WIRE. 

JOHN  A.  ROEBLING'S  SONS  CO., 

TRENTON,  N.  J. 


AGENCIES   AND    BRANCHES; 


NEW  YORK. 
SAN  FRANCISCO. 


CHICAGO. 
PHILADELPHIA. 


CLEVELAND. 
ATLANTA. 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterling  Extra  Black  Finishing:  Tarniah, 

Sterling  Black  Air  Drying  Tarnish, 

Sterling  Black  Core  Plate  Tarnish. 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A.  Brougham  St.,  Blackfrlars  Road,  Sallord,  Manchester,  Englinl. 


WATER    PIPES.       ASPHALTUM   COATING. 

Manufacturers  of  aspbaltum  for  coating  water  pipes  internally  and  externally 
are  invited  to  send  full  particulars  with  quotations,  description  of  method  of  ap- 
plication and  names  of  parties  who  have  successfully  used  their  product,  together 
with  copies  of  testimonials,  to  Mr.  William  Corin,  City  Electrical  Engineer, 
Town  Hall,  Launceston,  Taemania. 

In  the  first  instance  it  is  proposed  to  try  this  material  on  about  130  feet  of 
riveted  steel  pipe,  6  feet  in  diameter. 

Town  Hall,  Launceston,  Tasmania,  C.   W.  ROCHER, 

loth  June,  1903.  Town  Clerlt. 


Northern  Wisconsin  ResQurces. 

Northern  Wisconsin  offers  the  finest  oppor- 
tunities for  manufacturing  and  settlement. 
Fine  grazing  lands,  hardwood  timber  and  splen- 
did soil  for  the  settler;  iron  ore,  clay,  marl 
and  kaolin  for  the  manufacturer,  are  awaiting 
those  who  seek  the  opportunity.  Transporta- 
tion facilities  are  of  the  hest.  Interesting  oook- 
lets,  maps,  etc.,  are  yours  for  the  asking. 

W.  H.  KILLEN,  Land  &  Industrial  Com'r; 
JAS.  C.  POND,  General  Passenger  Agent, 

Wisconsin  Central  Ry..  MILWAUKEE, WIS. 


CHICAGO    EDISON    COMPANY  REPAIR   SHOPS 

76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280^ 

Machine  and  Carpenter  ^\  Q  ^  |k|  ^\  a  \M  tk    Wkt  ^\  WLi  I  ^\  ^J  ^P  Dynamos  Armatures, 

Work  of  All  Kinds  \^  K  C  111  UAY  AI>IU  lllldnl.  Motors,  Arc  Lamps, 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicited 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


July    iS,    1903 
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fc1iGH1T>aNG  AKRESTER 

.«ESpTA  'EtECTHip  C  O., 
|paaiE3OTED  >MRCH  3.1903 


"NEW  TRAIN  SERVICE  TO 


French  Lick 

and 

West  Baden 
Springs." 

A  parlor  and  dining  car  now 
leave  Chicago  at  12:00  o'clock 
noon,  arrive  at  the  Springs  at 
8:45  p.m.  Leave  Springs  9:0a 
a.  m.,  arrive  Chicago  5:55  p.  m. 
Reservations  at  Monon  Route 
City  Office,  232  Clark  Street. 
Telephone  Har.  1245. 


NlCKEL|§ATE. 

IlieNeWlJori(.Chicago^§tLouisIlIl 

Offers   Three    Express  Trains 

Every  Day  between 

CHICAGO 

and  All  points 

EAST 

Through  Cleveland  and  Buffalo 

Through  Sleeping  Cars 
Day  Coaches  and  Dining  Cars 

Individual  club  meals,  ranging  in  price  from 
35c  to  SI. 00;  also  service  a  la  carle.  Midday 
luncheon,  50c. 

CHICAGO  DEPOT:     La  Salle  St.  Station. 
CITY  TICKET  OFFICE:     1 1 1   Adams  St. 

JOHN  Y     CALAHAN,  GrNCRAL  AarNT 
113  Adams  Street,  Room  298,  CHICAGO 

Send  your  Book  Orders  to 

ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  Bldg..  Chicago. 


■■Of  all  invendon-;. 
the  alphapct  an'l 
the  printlne  pitss 
alone  eiccplCfl, 
tho^e  lDventi>.n-, 
which  abrid.:-; 
distance  b^  .  r 
done  mo^t  for  it.f: 
drilizadon  of  i:iiir 
species." — 

— MACAULEY 


PERFECTION  IN  TRAN.SPORTATION 

IS  FURNISHED   CY  THE 

CHICAGO  &  AT.TON  RAILWAY 

The  hea^-iest  steel  rai].-;.  laid  on  a  roadbed 
of  crushed  rock,  make  its  tracks  the 
smoothest.  Over  this  dustless  highway  are 
run  the  most  palatial  trains  in  the  world 
— the  acme  oi  luxury  and  comfort. 
AMERICA'S  MOST  POPULAR  RAILWAY-IUSTIY  TERMED 
"THE  ONLY  WAY" 

BETV.EF.N' 

Cblcaco,    BU   Looiit,  KonKoa  City  and    Peoria. 

Geo.  j.  Charlton.  Gen.  Paa.  A^t..  Chkajo,  111. 


APPARATUS 

For  Cent  rati  StaLtion  ©Lnd 
Power  Hovise  Equipment 


A  DIRECT  CONNECTED  R.AILWAY  UNIT  consisting  of 
225  K.  W.  Genera.!  Electric  550  volt  gefveraLtor,  typo  M.  P.. 
class  6-225-120,  form  E,  directly  connected  to  Buckeye 
16,'2-50>2x30  horizontal  cross-compound  engine.  In  excellent 
condition  e^nd  ready  for  imnvediate  delivery. 

ALTERNATORS. 

One  180  K.  W.  General  Electric,  2,300  volts,  60  cycles,  single  phase. 
One  180  K.  W.  Westinghouse,  2,200  volts,  60  cycles,  two-phase 
One  150  K,  W.  Westinghouse,   2,300  volts,  60  cycles,  single  phase. 
One  150  K.  W.  Stanley,  1.100-2,200  volts,  133  cycles,  two-phase. 
Two  120  K.  W.  General  Electric,  1,040  volts,  125  cycles,  single-phase. 
One  120  K.  W.  General  Electric,  2,080  volts,  125  cycles,  single-phase. 
One  90  K.  W.  General  Electric,  2,300  volts,  60  cycles,  single-phase. 
Two  75  IC.  W.  General  Electric,   2,100  volts,  60  cycles,  two-phase,  with   switch- 
boards. 
One  60  K.  W.  Westinghouse,  2,200  volts,  60  cycles,  two-phase. 
Three  35  K.  W.  Thomson-Houston,  1,100  volts,  125  cycles,  single-phase. 

RAILWAY  GENERATORS  500-550  VOLTS. 

Two  500  K.  W.  General  Electric,  6-polc,  speed,  300  R.  P.  M. 

Two  300  K.  W.  General  Electric,  4-pole,  speed,  400  E.  P.  M. 

One  200  K.  W.  Westinghouse,  6-poie,  speed,  510  E.  P.  M. 

Two  200  K.  W,  General  Electric,  4-poie,  speed,  425  E.  P.  M. 

Two  180  K.  W.  Westinghouse,  4-pole,  speed,  535  R.  P.  M. 

One  150  K.  W.  Ft.  Wayne,  e-pole,  speed,  550  E.  P.  M. 

One  110  K.  W.  Eddy,  4-pole,  speed,  600  R.  P.  M. 

Two  100  K.  W.  General  Electric,  4-pole,  speed,  650  R.   P.  M. 

One  100  K.  W.  Walker,  4-pole,  speed,  750  E.  P.  M. 

Two  100  K.  W.  Edison,  bi-polar,  speed,  620  E.  P.  M. 

One  90  K.  W.  Thomson-Houston,  4-pole,  speed,  700  R.  P.  M. 

One  80  K.  W.  General  Electric,  4-pole,  speed,  700  R.  P.  M. 

Five  62  K.  W.  Thomson-Houston,  type  D,  speed,  900  E.  P.  M. 

DIRECT  CONNECTED  UNITS 

One  130  K.  W.  General  Electric,  S-pole,  125  volt  generator,  with  12-20x16  Erie 
Ball  tandem  compound  engine. 

One  60  K.  W.  Eddy,  4-pole,  12D-volt  generator,  with  13x12  Buffalo  Forge  engine. 
Brand  new. 

One  50  K.  W.  Commercial,  6-pole,  125-volt  generator,  with  8M'-13xl2  Arming- 
ton  &  Sims  tandem  compound  engine. 

One  50  K.  W.  Eddy,  4-pole,  12D-Tolt  generator,  with  13x12  Harrisburg  Ideal 
engine. 

One  50  K.  W.  unit,  consisting  of  two  25  K.  W  General  Electric,  4-poIe,  125-volt 
generators,  with  one  triple  expansion  vertical  engine. 

One  30  K.  W.  Eddy,  4-pole,  125-volt  generator,  with  10x12  Watertown  engine. 

One  25  K.  W.  General  Electric,  6-pole,  125-volt  generator,  with  9^x10  Arming- 
ton  &  Sims  engine. 

Two  25  K.  W.  Westinghouse,  6-pole,  250-volt  generators,  each  with  9x10  Ball  & 
Wood  engine. 

ENGINES. 

One  24x48  Hamilton  Corliss,  450  H.  P. 

One  23x48  Harris  Corliss,  400  H.  P. 

One  18x48  George  H.  Corliss,  250  H.  P. 

One  16x42  Providence  Greene,  200  H.  P. 

Two  18-30x16  Westinghouse  compound,  250  H.  P.   each. 

Three  ISyoxlS  Armlngton  &  Sims,  250  H.  P.  each. 

One  18%xl8  New  York  Safety,  250  H.  P. 

One  10-18x20  Payne  tandem  compound,    150  H.  P. 

One  13-19x15  Mcintosh,  Seymour  &  Co.  tandem,  175  U.  P. 

Two  14x13  Armlngton  &  Sims,  150  H.,  P. 

One  14x14  Rice  automatic,  125  H.  P. 

One  13x12  Armlngton  &  Sims,  125  H.  P. 

One  12-20x12  Westinghouse  compound,  100  II.  P. 

One  11x12  New  York  Safety,  100  H.  P. 

One  12x34  Brown,  75  H.  P. 

One  10y2-16%xl2  Armington  &  Sims  cross  compound,  100  H.  P. 

One  9x16  Rice  automatic,  75  H.  P. 

One  12x10  Westinghouse  .Junior,  75  H.  P. 

One  8x10  B.  F.  Sturtevant,  40  H.  P. 

One  7x8  Payne.  20  H.  P. 

Direct  current  generators  and  motors,  110,  220  and  500  volts. 
Alternating-current  motors,  60  and  125  cycles. 
Brush  and  Thomson-Houston  arc  generators— all  sizes, 
Babcock  &  Wilcox  and  return  tubular  boilers. 
Transformers,  arc  lamps,  street  railway  motor  equipments. 


SEND   FOR.   BVLLETINS    GIVING    ITEMIZED   LISTS. 

Charles  E.  Dustin  Co.  { 

11  Broadway,  NEW  YORK.  Storehouse:  OR.ANGEBURGH,  N,Y.    | 


We  Buy  or  Sell 


REPAIR  SHOP 


OPEN   DAY  AND  NIGHT 


TELEPHONE  US. 

ARMATURE 

FIELDS 

REWOUND 


A  rare  chance  to  increase  the 
day  loads  on  Central  Station,  by 
notifying  customers  where  they 
can  secure  a  good  fan  for  little 
money.  We  have  ready  for  im- 
mediate shipment  150  Emerson  12 
inch  desk  fans,  52  volts, 125  cycles, 
$3.00  each. 

200  Westinghouse  13  inch,  52 
volts,  125  cycle  desk  fans,  S4.00 
each. 

300  General  Electric,  12  inch, 
52  volts,  125  cycle  desk  fans, 
$4.00  each. 

Also  50  General  Electric,  12 
inch,  104  volts,  125  cycles,  swivel 
and  trunnion  fans,  at  a  price  of 
S5.00  each. 

All  f.  o.  b.  cars  Cincinnati,  O. 

Some  bargains  in  boilers, 
engines,   generators    and    motors. 

Write  us  stating  your  requii'e- 
ments. 


John  A.  Stewart  Electric  Co. 

Offices:  Factory  and  Warehouse: 

430  Sycamore  St.  LUDLOW,  KY. 

CINCINNAT/,   OHIO 
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There's  a  Vast  Difference 

in  Telephone  Apparatus,  and  the  successful  telephone  man  is  the  one  that  profits  by 
the  experience  of  others.  Surely  Stromberg-Carlson  telephones  must  possess  merit; 
otherwise  we  could  not  make  the  statement  below: 


One 
Quality 


>^ 
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001^ 
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/^^ 
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0  v     k/  v/ 

|#lMICfflGAN^ 

vy    SI 


7         y^yi/f£-  Of 


<^-^cy  ovf/?  2/.000 
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T£LCP//0/V£S 

//v  as£//v  n^/s  sta7-£ 

A/P£  OF  r/f£  /iBOV£  />f>i/r£.  . 


A,  B.  Smith,  State  Representative,  Grand  Rapids,  Michigan. 

WRITE    FOR    BULLETINS. 

No.  1 — E.  Railway  Teleplione  Apparatus. 

No.  2 — E.  Bridging  Telepliones  and  Small  Gengrator  Call  Switcliboards. 

No.  3— E.  Construction  Material  and  Supplies. 

No.  4— E.  Generator  Call  Telephones  (In  print). 

No.  5 — E.  Central  Energy  Telepliones  (In  print). 

STROMBERG-CARLSON  TELEPHONE  MAN'PG  CO., 


General  and  Eastern  Sales  Office, 
ROCHESTER,  N.  Y. 


Sales  Department, 
CHICAGO,    -    ILL. 


TELEPHONES  FOR  EXCHANGES. 

HONES   FOR    PRIVATE   AND   CO 
LINES. 

TELEPHONES  FOR  FACTORIES, 
ackets,  Wirt  Pins  and  Insulators. 
riDD  TELEPHONE  &  CONST.  SUPPLY  CO.,  nUinAfifl 

mnil   I  18  &  120  W.  JACKSON  BLVD.,    UIIIIIHViUl 


TELEPHONES   FOR    PRIVATE   AND   COUNTRY 
LINES. 


PATENTED  TELEPHONY 

A  review  of  patents  pertaining  to  Telephones  and  Teleplionic  Apparatus  by  the 

American  Electrical  Engineering  Association. 

COIVTEMT8 :  Introductory.— Percentage  of  Patents  Sustained.— Supreme  Court  Decisions. 
—Berliner  Case.— Induction  Coil.— Drawbaugh  Cases.— Runnings  Transmitter.— Subscribers'  Galls. 
-Switchboards.— Law  System.— Mann  System.- Multiple  Board.— Express  System.— Eaverot-Hess 
System.- Comparative  Advantages,  Multiple  and  Divided  Board  Systems.— Carney  Plug  Board. — 
Brief  Mention.— Automatic  Switchboards.— Conclusions.— Index. 

Patent  of  A.  G.  Bell,  No.  174,465.  Patent  of  Emlle  Berliner,  No.  233,969.  Patent  of  Emlle 
Berliner,  No.  463,569.  Patents  of  Emlle  Berliner  in  Parallel  Columns.  Patent  of  C.  A.  Cheever, 
No.  208,463.  Patent  of  H.  H.  Eldred,  No.  303,714.  Patent  of  Thos.  A.  Watson.  No.  256,268. 
Patentof  L.  B.  Firman,  No.  283,334  Patent  of  M.  G.  Kellogg,  No.  247,199.  Patent  of  C.  E.  Scrlbner, 
No,  330.058.  Patentof  C.  E.  Scribner.  No.  300,144.  Trunking  Principle.  Patent  of  Shaw  & 
ChildB,  No.  319,856.  Mann  System.  Patent  ot  L.  B.  Firman,  No.  252.576.  Western  Union  Pin 
Switch.  Express  System.  Patent  of  Sabin  &  Hampton,  No.  513,534.  Subscriber's  Automatic  Sig- 
nal.   Raverot-Hess  System.    Patent  of  M.  J.  Carney,  No.  258,886.    Apostoloff  System. 


Handsomely  Bound  In  Cloth. 


3ent  Prepaid  on  Receipt  of  Price,  $1.50. 


ELECTRICIAN  PUBLISHING  CO.,    510  Marquatte  Building,    CHICAGO. 


THE  KELLOQQ 

Portable  Desk  Telephone 


BBAvrv, 

Isn't  It  ? 

HOW  DO 
WB  DO  IT  ? 

Simply  by  constantly  im- 
proving our  apparatus, 
going  on  the  theory  that 
even  the  best  is  not  good 
enough. 


Write  us  for  Latest  Prices. 


Kellogg  Switchboard  &  Supply  Company 

Qreen  and  Congress  Sts.,  CHICAGO. 


346  Broadway, 
NEW  YORK. 


Electric  Building, 
CLEVELAND. 


Keystoae  Telephone  Building:, 
PHILADELPHIA. 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspector!,  by  Wm.  H.  Hyde  and 
J.  A.  McManman,  edited  by  Prof.  C.  H.  Haskins. 


EIGHTH  EDITION. 


48  PACES. 


PRICE,  26  CENTS. 


The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 

book  a  great  help  in  locating  telephone  troubles  and  remedies  therefor. 

Considerable  new  matter  has  been  added  in  this  edition. 


Sent  prepaid  on  receipt  of  price  by  the 


Electrician  Publishing  Co.. 


5 ID  Marquette  Building, 
CHICAGO. 


AS  SIMPLE  AS  ITS  NAME. 


The  Telephone 

By  J.  E.  HOMANS,  A.  M 

352  pages. 

Cloth,  Price  $J.OO. 

An  up-to-date,  practical  treatise  on  the 
construction,  theory,  installation,  care 
and  management  of  telephones  and  their 
appliances. 

Sent  prepaid  on  receipt  of  price. 

Electrician  Pubiisliing  Co., 

510  Marquette  Building.        Chicago,  III, 


ELECTRICAL  ENGINEER- 
ING -lAUGHT   BY    MAIL. 

Write  for  our  Etee  Illustrated  Book. 
"Caa  I  Become  an  Electrical  Englacer?" 

We  teach  Electrical  En^neerlnR,  Elec- 
tric Lighting,  Electric  Railways,  Mechan- 
ical Engineering.  Meohanical  Drawing, 
etc.  at  your  home,  by  mail.  Institute 
indorsed  by  Thoa.  A.  Edison. 

Electrical  Engineer  Institute, 
Dept.  K.  240-242  W.  23d  St.,  New  York. 


Book   Orders 

GIVEN   PROMPT  ATTENTION. 

Electrician  Publishing  Co., 

Suite  610  Marquette  BIdg.,  CHICAG9. 

For  Porcelain  or  Clay  In- 
sulatingSpecialties,such  as 
Bushings,  Knobs  or  Cleats, 
Address, 

THE  AKRON  SMOKING  PIPE  CO., 

MOGADORE,  OHIO. 


OVER    150,000    PHONES    IN    DAILY   SERVICE 

SWEDISH-AMERICAN  TELEPHONE  COMPANY, 

SEE     THE     POINT? 


CHICAGO 


July  i8,   1903 
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THE  SMITH-VAILE  ELECTRIC  TRIPLEX  PUMPS 


afford  an  excellent  means  for  pumping  water  for  House  aervlce,  Hydraulic  Elevator  service 
Factories  and  Mills  desiring  an  independent  water  supply,  also  for  Mine  Work  and    :    :    : 

WATER  WORKS  SUPPLY. 

Can  be  located  wherever  electric  current  is  available,  and  require   little  or  no  attention 
after  once   installed.     We  make  steam  and  power    :      :::;::::::::: 

PUMPING   MACHINERY  FOR   ALL   PURPOSES, 

Jet  and  Surface  CONDENSERS,  Feed  Water 
Heaters  and  Victor  Turbine  Water  Wheels 

THE   STILWELL-BIERGE  &  SMITH-VAILE  CO., 

DAYTON,  OHIO,  U.  S.  A. 

New  York:  141  Broadway.  Chicago:  311  Dearborn  St.  Boston;  73  Oliver  St. 

Philadelphia:  619  Arch  3t.         Cleveland:  1116  New  England  BIdg.         Baltimore:  1107  Continental  Trust 
New  Orleans:  304  Hennen  BIdi;.  BIdg. 

Sales  AgenlB:  FREDERIC  NELL.  97  Queen  Victoria  St.,  London.  Eng.    E.  F.  AUSTIN,  Smith  BIk.,  Pittsburg. 


LEIGH  FOUR-PARTY  LINE  SELECTIVE  SIGNALING  SYSTEM 

CONDENSERS   TO    STOP   THE     BATTERY    FLOW. 
NO  SPRINGS  OR  RELAYS  TO  GET  OUT  OF  ORDER. 

METROPOLITAN     TELEPHONE     6c     ELECTRIC     CO., 

6IO    WILSON    AVE.,    CHICAGO,    ILL. 


Telephones  that  Challenge  the 
World's  past  Champions  to  an 
"International"  Contest. 


"INTERNATIONAL" 

TELEPHONES  STAND  ONEQUALED 


All  connecting  wires,  binding  posts  and  ter- 
minal screws  fully  concealed. 

No  exposed  metal  parts  form  a  part  of  the 
circuit  at  any  time. 

Tbe  only  instrument  of  its  kind  on  the 
market. 

fPliQTI 01111  ttoii  clear,  distinct  and  far-reaching, 
i  i  dllollliUul  ImpoBsible  to  deteriorate. 

Every  distinct  part  of  our  equipment  is  made 
strong  and  durable. 

Ci'iS^n\  SWITCHBOARDS  £rrsifSI[^^ 

FOB  ANT  SIZE  ESCHANGB. 

"International"  apparatus  embodies  in  the 
construction  of  the  parts  many  new  features  of 
vital  importance  to  the  durability  and  efficiency 
of  a  plant. 

Correspondence  solicited. 

INTERNATIONAL  TELEPHONE  MFG.  CO. 

Harrison  and  Cllnlon  Sis.,  CHICAGO,  U.  S.  A. 


:i:::::i>iiiiiii 
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Ij  Tvingsten  MoLgnet  Steel  || 

>••■  ■■■'-'■'■■''     '  "                                                •••' 

••••  •••■ 

••••  ■••■ 

||S*  Best  permanent  magnet  steel  for  high-grade  telephones.        •••| 

••••  •••■ 

Hi:  A.  C.  Leslie  ^v  Co..    Montreal.  Can.   jlii 


::: 


AGENTS  KOR  NORTH  AMERICA. 


••••(•(•••••■••••■■••■••■••••}■•■••■•■••••■•■■•••••■■•••■■••■■•••••••••■•••■••■ 


CATERING 

TO     THOSE     WHO 
DEMAND     QUALITY. 


American 

Electric  Telephone 

Company 


MAKERS 
OF    THE 


EXPRESS    SWITCHBOARDS 


HOTEL 

TELEPHONE  CHICAGO 


ILL. 


"Button"  Type  Telephoive  Transmitter. 


Louder,  clearer  and  better  in 
every  way  than  the  "Solid 
back".  Let  us  tell  you  about  it. 


Send  fop  Booklet. 


THE     FAHNESTOCK 
TRANSMITTER    CO.. 

74  Cortla^ndt  St.,  New  York  City. 


A  Strovfger  Automatic 
Switchboard 

built  NINE  years  ago,  is  still 
giving  good  servicem  No 
other  telephone  etiuipntent 
lasts  so  long;  no  other  pleases 
the  public  so  wellm 

AUTOMATIC    ELECTRIC    COMPANY 

Chicago,  U.  S*  Am 
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SCALE   IN  YOUR   BOILERS  MAY   PUZZLE  YOU, 

Dearborn  Vegetable  Boiler  Compounds  Will  Give  You   a  Satisfactory  Solution. 

IF  WE   HAVE'NT  ANALYSIS  OF  YOUR   FEED  WATER  ON   FILE,  SEND  GALLON   SAMPLE. 


27-34  RIALTO  BUILDING,  CHICAGO,  ILL. 


'OGAR, 


>l«ien«  Telephone:  Harrison  3930  and  3631. 


t 


(COMMUTATORS,  after   two  or  three   years'  usage 
with   Dixon's   Graphite    Brushes,   show  surprising 
freedom  from  wear  on  account  of  the  perfect  smooth- 
ness of  the  Dixon  Graphite.    Ask  for  booklet  125-m. 

JOSEPH  DIXON  CRUCIBLE  COMPANY,  Jorsey  City,  N.  J. 


REG.TRADE MARKS    JhE  PHOSPHOR  BRONZE  SMELTING CO.|iMITED, 
■    2200  WASHINGTON  AVE.,PHILADEl.PHIA. 
\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE'^ 


^Lt^ 


INGOTS.CASTINGS, WIRE, RODS,'SHEETS, ETC 
—  DELTA   METAL 

■  CASTINGS,  STAMPINGS  and  FORCINGS 
ORIGINAL  AND  SouE  Makers  in  the  U.S. 


ffl.M'CORMICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work. 

Qlves  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per 
Eected  under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  nlants  which  are  unsatisfactory,  and  those  contem- 
plating the  improvement  of  powers,  will  find  it  to  their  interest  to  confej 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  In  U5e.  STATE  REQUlRBMBNTb 
AND  SEND  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GENL.  OFFICES:    CENTURY  BLDG  .NEWARK,  N.J. 
OVER  FIFTEEN  THOUSAND 
^  (I5,000)  IMILES  IN  USE. 

^^"^r  i^j3*^7^      Highest  .4 ward  in  its  Class  at  Paris  Exposition, 
it.-f-iw'^  1900,  and  Pan-American  Exposition.  Buffalo, 

laul. 


m^'^ 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


ARE  YOU  LOOKING  FOR  MONEY? 

If  so,  buy  WALRATH  OtS  OR  OASOLINE  ENGINES, 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Exposition. 

It  will  produce  as  good  a  com- 
mercial light  as  that  of  an  auto- 
matic steam  engine,  either  belted 
or  direct  connected  generator. 
Simple,  Economical  and  Reliable, 

bend  for  Catalogue  W. 

MARINETTE  IRON 
WORKS  MFQ.  CO., 

MARINETTE,  WIS. 

.\Gr:xciES— 

301  Fisher  Building,  Chicaeo.         619  Stevenson  Building,  Indianapolis. 
703  Bijou  Building,  Pittsburg. 
MacKay  Engineering  Co.,  149  Broadway,  New  York. 

Macliay  Engineering  Co..  100  Boylston  St.,  Boston. 

Strong,  Carlisle  &  Hammond  Co.,  Cleveland. 


In  supplying  boilers  with  hot 
purified  water,  thus  keeping  a 
larger  heating  surface,  as  well 
as  meeting  sudden  demands 
for  power,  tire 

GREEN'S 
ECONOMIZER 

is  but  beginning  its  savings  to  plant  owners.  What  has  been,  and  possibly 
will  again  be — cost  of  fuel— one  of  the  greatest  expenses  of  a  plant,  is  reduced 
from  ID  to  20  per  cent.  ELECTRIC  LIGHT  AND  POWER  PLANTS 
having  a  Green's  Economizer  realize  the  greatest  saving.  We  will  be  pleased 
to  send  our  free  booklet  showing  construction  and  how  applied. 

THE  GREEN  FUEL  ECONOMIZER  CO. 


Sole  Manufacturers  in  the  U.  S.  A. 


MATTEAW  AX,    S,    Y. 


DETACHABLE 

STEEL 
-ROLLER 
SPECIAL 


CHAINS 


FOR  CATALOGUE, 


THE  JEFFREY  MFG.  CO 
COLUMBUS.OHIO. 


WRITE    DEPT.    D   FOR 
CATALOC. 


SAMSON  TURBINE 

We  construct  the  gates  on  the  SAMSON  so  that 
all  movable  parts  will  have  a  ma.ximum  wearing 
surface.  As  we  use  only  the  best  material  in  their 
construction  we  are  assured  that  the  life  of  the 
gate  will  be  prolonged  and  there  will  be  no' 
ti'ouble    from    leakage. 

JAMES  LEFFEL  &  CO.,  «'"»'%^|^''a  °"'° 


When  in  search  of  a 
position  advertise  in 
the 

Western  Electrician. 


WE  BUY  OLD  BELTS 

Oa  SCRAPS.  ANY  SIZE  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEA  THER  PRBSER  VBR  MFO.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 


H.  N.  FENNER,  President 

J.  F.  BLAUVELT,  Agent 

RUSSELL  W.  KNICHT,  Treasurer  | 

IMEXA^ 

IVIeicKin 

Braiding,  Tapin 

304  PEARL  i 

EZIMOL-AIMD     BUnTT 

MANUFACTURERS  OF 

ery  -For   1  nsci  1  a-ti  n  s  El 

g.  Winding,  Twinning,  Cabling,  Stranding,  Polislning  and  Measuri 

COIVIF>AIMY 
ec-trical   ^A/ire 

ng  Machines.    Cable  Covering  Braiders 

EVIDENCE,  R.  1.,  U.  S. 

A. 

STREET,            -            -           -            PRC 
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Warren  Ornc.  W.  D.  Akeley, 

Orne  Electric  Co. 

ELECTRICAL    CONTRACTORS 

Lighting,  Power.  Telephone. 

'^    Room  1^14.  -r,3  Dearborn  Street,  CHICAGO.  ^ 


MMim^^^Mmmf^mMmm-^^i 


SARGENT  &  LUNDY 

ENGINEERS, 

1000,  46  East  Van  Buren  Strkbt, 

CHICAGO. 

[  Frederick  Sargent.       A.  D.  Lundy, 


W.  E.  BAKEB.  H.  B.  BISHOP. 

BAKER,  W.  E.  &  CO. 

ENGINEERS, 

ELECTRIC    RAILWAYS, 

170  Broadway,  KEW  YOEK. 


BURCH,  EDWARD  P 

ELECTRIC 


RAILWAY  ENGINEER. 

1250  Guaranty  Bldg.  Minneapolis 


Humphrey,     Henry    H. 
CONSULTING  ENGINEER. 


Central  Lighting  Stations, 
Electric  Power  Transmission, 
I   Suite  1305,  Chemical  Bldg.,      ST.  LOUIS. 


Long  Distance  Phone  Central  2iJ8. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR. 
Sfkcialtiks— Central  Station  Heating  Plants, 

Water   Works  Steam  Plants,  Electric  Light, 

fias  and  Street  Railway  Plftntg. 

21  Marquette  BaiLDiN'G,    CHICAGO. 


BISSELL,  G.  W.,  M.E.j 

Iowa  State  College,  Ames,  Iowa 

Consulting  Mechanical  Engineer,  Lighting, 
Power,  Pumping  and  Heating  Plants  tested  I 
AND  DESIGNED.      Economy  and  Power  Tests  I 
of  Engines  and  Boilers. 


U 


P 


THE  M.  P.  BYRNE 
CONSTRUCTION  CO. 

GENERAL  CONTRACTORS, 

Sewers,Water  Works,  Conduits  and  Elec 

trie  Plants  a  Specialty. 
Room  30.  S8E.  Washington  St.,  CHICAGO,  ILL. 


^^ 


KOHLER    BROS., 

Contracting     Electrical    Engineers, 
Lighting  Power  Kailways, 

i8o4-i8o5-i8o8-i8io-l8i2  Fisher  Building, 
CHICAGO. 


m, 
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CHAS.  L.  BROWN, 

Contracting  Electrical  Engineer. 

804  Fisher  Building, 

Telephone  Harrison  3698.       CHICAGO. 


s^ 


C.  W.  Cabman.  M.  C.  Hartmas.  I 

Carman,  Chas.  Whitney  j 
&Co., 

CONSULTING  ENGINEERS, 

88  La  Salle  Stbeet,  CHICAGO. 


sma-'Sts^argg^^ 


MICHAELS  &  HILLY, 

CONTRACTING  AND  ELECTRICAL  ENGINEERS. 

Manufactorers  of  Slow  Speed  Dynamos 

and  Uotors. 

Secondary  Transformers  for  Bells 

and  Annunciators. 

60  &  62  West  Van  Buren  Street,  Chicago,  111. 


^^    [^ 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 
Plans,  Specifications  and  Supwrrisioa  of  In- 
stallation of  complete  telephone  plants.  i 
Special  Reports  on  Telephone 
Properties  and  Apparatus. 

I  411  Electrical  Bldg.,  Cleveland,  Ohio. 


A  WEEKLY 
REPRESENTATION! 


in  this    "Directory"  enables    engi- 
neers to  keep   before  all  possible  I 
customers. 


m^^^^^^^^u 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING   COMPANY, 

BtO  Marquette  Bldg.,  CHICAGO. 


»i«wi»<w»iii»»>Mi»w«>iii  pmxiwmiM 


|n^»»»i>i»iiwi«»i«i^«M«»»^i»«»ww««<WiW«— w^iwo  iir>iiiii 

SUBSCRIPTIONS. 


With  January  ist  bega.i  the  thirty-second 
volume  of  the  WESTERN  ELECTRICIAN,  and 
during  190^  it  will  complete  its  sixteenth  and  the 
first  half  of  its  seventeenth  year,  the  paper  hav- 
ing been  founded  July  2,  1887,  and  continued 
under  the  present  management  for  this  entire 
period.  We  offer  the  past  as  a  guaranty  of  the 
future,  and  in  addition  pledge  the  best  efforts  of 
an  experienced  and  competent  staff  to  the  con- 
stant improvement  of  the  paper. 

The  WESTERN  ELECTRICIAN  is  published 
for  the  purpose  of  assisting  everyone  interested 
In  the  art.  it  is  a  general  electrical  and  scientific 
paper,  and  gives  to  its  readers  all  the  latest  news 
and  keeps  them  thoroughly  informed  of  every- 
thing that  is  going  on  in  all  the  different  depart- 
ments of  the  electrical  and  allied  fields.  Its 
technical  and  scientific  articles  cover  all  the  latest 
inventions  and  improvements  and  keep  the  read- 
er thoroughly  informed  of  all  that  is  new  in  the 
art.  Its  special  articles,  written  by  the  most 
prominent  authorities,  as  well  as  its  general  arti- 
cles, are  of  the  highest  order,  and  no  interested 
person  can  afford  to  be  without  the  paper. 

SUBSCRIPTION  PRICE  PER  YEAR  OF  FIFTY-TWO  NUMBERS 

In  the  United  States $3.00 

In  Foreign  Countriei 5.00 

SAnPLE  COPY  FREE. 

ELECTRICIAN  PCBLISHINfi  COMPANY, 


Suite  510  Marquette  Building, 


CHICAGO,  U.  S.  A. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL,  OUTLET  A]VD  JUWCTION  BOXES), 
8WITCHBOAUjI>S,    PAHTEIi    BOARDi$,    (SWITCHES,    ETC. 


The  Simplest.  Most  Practical  and 
Economical  Turn-down  Electric  Lamp 
ever  invented. 


The  ECONOMICAL 

style  1— Pull  string  for  bright  or  dim.    Style  2— For  variation  In  Ilgtit  turn  bulb  one  way 
or  the  other.    Write  for  booklet  and  prices.    All  voltages  and  bases. 

ECONOMICAL  ELECTRIC  LAMP  CO.,  123  Liberty  St.,  New  York. 


ASTABLIBMSD  18'/0. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.     For  Port»W« 
Driltlne,  Tapping.  Reaming,  Emery  Grlndinf ,  ete. 


Write  for  Catalogue  and  Prices. 

STOW  MF6.  CO.,  Binghamton,  N.  T. 

Gen'l  European  Agents,  Sell?,  Sonoentbal  A  C«» 
ee  Queen  Victoria  Street,  London,  England. 


EDISON  PRIMARY  BATTERIES 

Formerly  known  as  tlie  Edison-Lalande. 


FOR  GAS  ENGINES. 
SLOT  MACHINES, 
AUTOMOBILES, 
RAILROAD  SIGNALS, 
CROSSING  BELLS, 
SMALL  MOTORS, 
ETC.  .  . 


CONSTANT  CURRENT, 
NO  LOCAL  ACTION, 
WILL  NOT  FREEZE. 
LIQUID  TIGHT 
CELLS  FOR 
PORTABLE 
WORK. 

Pull  Description  la 
Booklet  No.  4. 


BDISON  MANUPACTURINQ  COMPANY, 

raclorv,  orange,  New  Jersey.  U.  S.  A.  New  York  OfQce,  83  Cbambers  Street. 

Chicago  Office,  304  Wabash  Avenue. 
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W^    Produeers 
II  and 

I  Wboleulers  of 
A  Vblte  Cedar 
|\^  Products. 


CEDAR  POLES 


Prom  1 6  Feet  to  70  Feet. 
SPECIAL  PRICES  OH   SMALL  POLES. 


CM. WORCESTER  CO. 

SUITE   IZ06  TRIBUNE  BLOG.  CHICAGO. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONC  LEAF 

PINE  AND  FIR. 


ll»^ 


•^VVC^^    MORSE  CEDAR  CO., 

V  >#  >  ^  >f  SAGINAW,    MICH. 


--§i^-i^%\ 


<^^^'^='^^^^^^ '  ■■  r 


A. 


STANDARD    TIE    COMPANY,  1217-23  Chamber   of  Commerce,   Detroit,   Mich. 


IDAHO 


8,000  in  one  yard,  now  ready  for 
shipment.  40  ft.  to  70  ft.  long, 
7  in.  and  up  tops.    Must  be  moved. 


CEDAR 
POLES 


Large  stocks  Micliigan  Wliite  Cedar 
Poles.    Write  for  Prices. 


FRANCIS  BEIDLER  &  CO., 

519  W.  22d  St.,  Chicago,  III, 


CEDAR 


WRITE 


POLES 


PRICES 


^& 


M.KLEIN    &  SION. 


LINE  BUILDERS'  TOOLS. 


Our  Tool   Book   tells  about  them. 
It  ii  of  Interest  to  all  linemen.    Get 

a  copy  now.    FREE. 

Headquarters  for  Linemen's  Tools. 


A.  P.  HOPKINS  &CO. 

ESCANABA,    MICH. 


MATHIAS  KLEIN  &  SONS, 


87-89  W.  Van  Buren  St. 
CHICAGO,  ILL. 


Central  Manufacturing  Go. 

Cbattaiooga, 

Tetn. 

Mfrs.  and 

Dealers  Id 

Tellow  Fine, 
OioEE  Aims, 
Loonst  Fl&B, 
Oat  PiBs,  Electtioal  Uoaldisgs,  OalE  Braekets. 

LABGB  ATOCKb  UN  HAND. 

OeUTered  prices  quoted.  F.  O.  B.  care,  yonr  city» 

in  any  quantity. 

^-  WRIT  EC      US. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBI  AIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS'  OF  POLES. 
TRY  A  CARD. 


POLES 


(WHITE  CEDAR.) 


WRITE  FOR  PRICES. 

THE  0.  C.  LUMBER  CO., 

VULCAN    MICH. 


W!^^ 


WHITE  CEDAR  POLES 

Hall  L.Brooks 
t0iv1ahawk,wis. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constantly  on  Hand 


Poles 


CEDAR  POLES  AND  POSTS 

W^  MUELLER     COMPANY 

Main  office  I£ii-I£-I3  Morquetfe  Building 
CHiCAeo. 


POLES,  TIES,  POSTS. 


PRODUCERS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,   MICH. 

W«  want  your  Inquiries  always. 


)ra%eWHITE?&°Lti 

of  all  sizes. 

Let  us  quote  you  prices. 

PACE  &  HILL  CO. 

1235  Guaranty  BIdg. 
MINNEAPOLIS,  MINN. 


Michigan  Poles 


White  Cedar. 

Good  Stock.  Quick  Shipments. 

PERRIZO  &  SONS,    -  Daggett,  Mich. 


TEN    YEARS'    LOCUST  PINS 

EXPERIENCE    IN     MAKING       ts  \^  ^  \/  W     I        r      I   l«  W 

enables  us  to  know  what  we  are  talking  about  when  we  assure  you  that  our  pins  will  shed  water 
better,  fit  better,  and  last  lonerer  than  others.  Then  there  is  a  difference  In  timber.  Ours  the 
best  that  grows.  CAROLINA  LOCUST  PIN  &  MICA  CO.,  Franklin,  N.  C. 


Vlr  A  (  Yellow  Pirve  stock.  lOO^OO 
I  IliS^  -(  6x8-8  ft.  CKestnxjt  «r\d  O.k, 
I   I  ■■  V    '   l»T<e  stock,  standard  sizes. 

(  (Southern  White  Cedar) 
N  long  lee.f  Yellow  Pine 
)  octa.gonal  BLnd  square, 
\  Cl\estnut  and  Cypress. 

Yellow  Pine  Cross  Arms,  Pins  and  Brackets. 


Manufactured  by 

ECCLESTON  LUMBER  CO., 

29  Broadway.  NEW  YORK. 

■Prompt  dtlii)tritj  from  jlocK.  J^t*v 
y  orKcity  yari,  or  direct  from  miltj.  \ 
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WHOLESALE 
PRODUCERS 


POLES 


LINDSLEV      BROS.      CO.  THE    LIN  DS  LEY    BROS.      CO. 

(MICHIGAN      POLES)    CliiCAGO.  '  (vy^STERN     P  OLES  )  SPDKAN  E.    WASH. 

ADDRESS      INqUIRIES    TO      SENERAL      OFFICES        TRIBUNE      BLDG.CI11CAQO. 


^  -"-!'.'".!'^'-!-  Cedar  "Trolley"  Ties,  we. u.e .0 .a™ a >,..  ^ 


but  that  don't  mean  we      >A 
•Q      are   short    on   them,    wwuwi  1  luiiuj         1  iuw|    We'd  like  to  have  a  lit- 

^\      tie  talk  with  you  on  the  proposition,  especially  if  you  want  to  save  a  little  money 
1^1      and  still  get  a  good  tie.  II  don't  matter  how  quick  you  want  them  shipped.  Write  us.      ?jj* 
4Q      MALTBY    LUMBER   COMPANY,  509  Phoenix  Block.  Bay  City,  Michigan.      ^ 


CEDAR  POLES 

CARNEY  BROTHERS  COMPANY, 

610  C/iamber  of  Commerce,  CHICAGO,'  ILL. 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,   MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years- 


TIES. 


BUY  YOUR  POLES  FROM  FIRST  HANDS-THE  PRODUCER. 

DM    cm  MED  I  IIIIRCD  Oil      MERCHANTS'  NATIONAL 
■  nil  rULmcn  LunDCn  UU.,  bank  bldg.,  Chicago. 


IDAHO,  WISCONSIN, 


MIOHIOAN  ...... 


CEDAR  POLES 


FOR  TELEPHONE,  TELEGRaPH, 
ELECTRIC    LIGHT,     TROLLEY. 


POSTS,    POLES.    TIES    AND    EVERYTHING    IN    WHITE    CEDAR 

YAKDS      IN     IDAHO      AMI      AT      WASHHIKN,      PI. I  M  .11  Kit      A  M)       URILK,      WI.SCONSIN, 


JOHN.  H.  FOWLER 


GENERAL  OFFICE:     1705  FISHER  BLDG..    CHICAGO. 
o..„,.i,  HM.-^...-  'i  Washburn.  Wisconsin,  and 
Branch  Offices .  j  jpokane.  Washington. 


FOWLER-JACOBS  GO. 


*iPA)^>MrJO\^  ft/VuVXoJdt/  $A\>^tWvftV  a^MTW  ^      ^IpAftAvwCJoW  ftMiyVrtvoW>>UA>V.    ^AeR/vvoJiytvrW^Xc^. 


P.FnAR   PniFQ  OP  ALL  LENCTHsl  IDAHO  CEDAR  POLES. 

UbUflll     I    ULkO     AND    SIZES  .  -   .  -     11        LOW  PRICES.    LONG   LENGTHS  A  SPECIALTY. 


SPECIAL    PRICES    UPON    APPLICATION. 
PROMPT    SHIPMENT    A    SPECIALTY. 


I  IDAHO. 

I  MONTANA. 


A.  E.  WHITMORE,  230-31-32  Lumber  Exchange,  Minneapolis.  Minn  I  WESTERN  LUMBER  t  POLE  CO..    -     Main  Office.  DENVER,  COLO. 


Southern  Oedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.  W.  PHELAN, 

277  Broadway,  New  York 


WE    WANT   TO 
MOVE  AT  ONCE 


TELEPHONE  POLES 

10,000  POLES  20  FT.  WHITE  CEDAR 
5.000       "  2B     " 

We  can  furnish  a  few  of  other  lengiths.  We  want  to  market  these  poles  west  of  the  Mississippi 
River.    We  will  make  very  low  prices  on  application. 

FAY  &,  MORRISON  LUMBER  CO.,  3io  &  3ii  Lumber  Exchange,  Minneapolis.  Minn. 


LARGE  STOCKS 

WHITE  AND 


kOW  PRICES 

'^%^DAR  POLES 

V) 


CHICAGO  LUMBER  8c  COAL  CO. 


1129-30-31  LUMBER  EXCHANGE  MINNEAPOLIS,  MINK. 

1,000  7-INCH   25s  TO  MOVE  AT  A  LOW  PRICE. 


MICHIGAN  WHITE 


PROMPT  SHIPMENTS. 


LARGE  STOCK. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicagro^ 
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Westinghouse 

A.  C.  Series  Arc  Lighting  System 


Is  the  Best. 


Westinghouse  Series  Enclosed  Arc   Lamp. 


Simplicity 

Perfect  Insulation 

Perfect  Ventilation 

Highest  Efficiency 

Weather  Proof  Construction 

Accessibility  of  Working  Parts 

Interchangeability  of  Parts 

General  Appearance 

Ease  of  Removal  of  Inner  and  Outer  Globes 

Absence  of  Springs,  Chains,  Sliding  Contacts 

Carbon  Rods,  Etc. 


Westinghouse 

Constant  Current  Regulating  Transformer 

Is   part   of  the   equipment   and   allows  the  circuits  to  be  operated 
at  a  high  power  factor. 


Westinghouse  Electric  &  Mfg.  Co. 

Pittsburg,  Pa. 

Sales  Offices  In  all  Large  Cities. 


July  18.  tgo3 
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WE  MANUFACTURE 


WIRELESS 

TELEGRAPH  APPARATUS 


This  Set  Costs  SSO.OO  F.  O.  B.  Factory. 

Comprises  Complete  Sender  and  Receiver  for  Stationary  or  PortaIHe  Worl(. 

Write  us  for  Anything  Pertaining  to  Wireless  Telegraph  Apparatus  and  Supplies. 

We  tan  fumishiyou  separate  parts,  or  any  "special  parts  that  you  may  require. 
Spark  Coils,  Coherers,  Relays,  Registers,  Recorders,  Automatic  Tappers.  We 
can  furnish  you  prices  on  Special  College  Sets,  Students'  Sets,  and  also  On  our 
Special  Commercial  Wireless  Telegraph  Sets,  for  short-distance  or  long-distance 
telegraph.    Write  us  for  pamphlet  and  circular.  ■ 

If  you  are  interested  in  the  Wireless  Telegraph,  the  Clark  Wireless  System 
hasshoivn  its  merit  in  all  tests  and  requirements.  We  can  fill  your  orde'rs  for 
high-grade  apparatus. 

Thos.  E.  Clark  Wireless  Telegraph  &  Telephone  Co. 

Detroit,  Mich.,  U.  S.  A. 


■||ii^i||"j|«4|»ij||«||*||>«»^a^ 


20th  CENTURY 

LAUNCHES 

When  figuring  on  your  summer  out- 
ing, we  know  you  will  be  in  want 
of  a  boat  of  some  description,  so 
you  can  enjoy  yourself  and  obtain 
the   benefit   of   your   vacation. 

SO  LET  US  FIT  YOU   OUT. 

RACINE  BOAT 

MANUFACTURING   COMPANY 


BOX  13,  RACINE,  WIS.,  U.  S.  A. 


The  ideal  gentleman's  pleasure 
craft  The  finest  launch  that  floats. 
Speedy,  safe,  simple  and  reliable. 

15  FT.  FISHING  LAUNCH,  S150.00 

16  FT.  FAMILY  LAUNCH,    200.00 
35  FT,  CABIN  LAUNCH,  1,500.00 

Send  10  cents  for  80-page  illus- 
trated catalogue  giving  the  truth 
in  detail  about  the  best  boats  built. 


H 
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Back-geared 

TYPEE 
MOTORS 


for 


DIRECT  CURRENT  CIRCUITS 


Where  high  torque  aLnd 
low^  speed  are  necessa.ry 
these  motors  a.re  sviit- 
aLble  for  a.11  conditions  of 
opera-tion.  They  give 
perfect  sa.tisf action  run- 
ning right-side-up  or 
up-side-down,  enclosed, 
open  or  protected,  belted, 
back-geared  or  direct-con- 
nected to  driven  shaLft. 

BULLETIN  No.  1036 

Fort  Wa^yrve 
Electric  Works 


Ma.in  Office  and  Feretory, 
FORT  WAYNE 


IND. 

160 
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ALLIS-GHALMERS  CO., 

CHICAGO,  U.  S.  A. 


Reynolds  CoriiSB  Gngrlne. 


Sole.  Builder* 
of 

REYNOLDS 

CORLISS 

ENGINES 

For  All 
Power  Purposes 


SPECIAL  ENGINES  FOR  ELECTRIC  LI6HT  and  STREET  RAILWAY  PURPOSES. 

RIEDLER    PUMPS   AND   AIR    COMPRESSORS. 


VULCANIZED  FIBRE 

Highest  grades  ior  electrical  insulation  and  mechanical  putfout,  in  sheeti, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  00  application. 

VULCANIZED  FIBRE  CO.,  -    Wilming^ton,  Del. 


BEFORE    CONTRACTING    FOR 

I  NO  A.NDESOEN'T      L. 

GET  THE 

STERLING   SPECIAL 

LITERATURE. 

STERLING  ELECTRICAL  MFG.  CO.  - 


WARREN,  OHIO. 


ELECTRIC   HEATING  APPLIANCES 


Write  /or  Catalogu 


....OF  ALL  KINDS.... 

AMERICAN  ELECTRICAL  HEATER  COMPANY, 

Catalogue.  17  and  19  Spencer  Street,  DETROIT,  MICH. 


Alternating  Current  Motors 

t_  ^  O  K     A.  L.  I  K  E 

operate  the  same,  and  give  you  the  same  results,  then  our  Single-Phase 
Motors  will  not  be  of  especial  interest  to  you.  But  if  a  motor  which  will 
operate  successfully  upon  either  single  or  multi-phase  circuits,  requires 
but  one  transformer,  is  self-starting  under  full  load,  requires  only  a  mini- 
mum amount  of  attention,  on  which  the  cost  of  repairs  is  negligible,  costs 
less  to  install  than  multi-phase  motors,  and  has  no  complicated  parts, 
then  we  have  just  what  you  are  looking  for.  If  Interested  write  us,  or  our 
nearest  district  office,  and  you  can  learn  something  regarding  their  opera- 
tion and  Installation  which  may  prove  rinancially  advantageous  to  you. 

OUR  BULLETIN   NO.  60  DESCRIBES  THESE  MOTORS. 

WAGNER  ELECTRIC  MFG.  GO. 

St.  Louis,  -  -  -  Mo.,  U.S.A. 


IM 


A    L.IOM-riMIINiO 


IVJO 


EWING-MERKLE  ELECTRIC  CO., 


But  t  h  e  intelligent 
bearerof"Good  Elec- 
trical News''—  news 
about  the  good  elec- 
trical supplies  and 
apparatus.  But  the 
"Green  Book" speaks 
louder  than  the  most 
fulsome  praise. 

St.  Louis. 


^Black  Diamond  File  Works  ^ 


m 


Est.  1U03. 


Inc.  18»5. 


Twelvt 
Medals 
Awai'dsd  at 
Internatloital 

Expositions 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


•ITB  eOODS  AKM  OS  SAI.R  IIV  KVERV  jLEADING  HABDWAJtE 
BTOUE  IJf  THE  U»I1TE1>  STATES  AST©  CAKADA. 


I.  &  H.  BARNETT  COMPANY, 

PHILADELPHIA,    PA. 


STURTEVANT 

Propeller   F^Lns 


FOR  THE  MOVEMENT  OF  AIR 
UNDER.  LOW   PRESSURE 


ESPECIALLY  ADAPTED  FOR  THE 

Ventilation  of  Factory  Buildings,  Boiler  and  Engine  Rooms, 
Restaurants,  Kitchens,  Bakeries,  Laundries,  Etc.  Manu- 
factured in  all  sizes  from  18-Inch  to  120-inch,  with  capacities 
from  2,000  to  175,000  cubic  feet  per  minute.  Arranged  to  be 
driven  by  belt  or  by  direct  connected  engine  or  electric  motor. 


B.  F.  STURTEVANT  CO. 


BOSTON,  MASS. 
New  York  PhlladelphlA  Chicago 


London 


Vol.  inill.   $3.00  Per  Ahruh. 


Copyright,  1903.  by  Electrician 
rublishing  CompADy,  Chicago. 


CHICAGO,  JULT  25, 19 


iO  Cents  &  Sopy. 


No.i 


JMDI     CV  INSULATED 

JIVIr   L.ILA.  WIRES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF.   UNDERGROUND  AND  SUBMARINE. 

'^""R.^rnxsoN^"^       'The  Simplex  Electrical  Co., 

Mnnadnock  BJock.  CHICAGO.  I  IO  State  Street,  BOSTON,  MASS. 


WesTERN   SELLING  AGENT, 

H.   H.   HIXSON, 

1137  Mnnadnock  Block.  CHICAGO 


lS89-Parls  lExposition, 
Medal  for  Bnbber  Insulation. 

1893— TTorld's  Fair, 
Medal  for  Bnblter  Insnlation. 


TRADEMARK, 


THE  STAJTDABD  FOR 

RUBBER  IXiSUIiATION. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  ""p?^-  Wires 
THE  OKONITE  CO.,  Ltd. 

rD'«^M&";.f"»''«5'''»-        253  Broadway,  New  York. 


Geo.T.  Manson.Gen'l  Supt, 
W.  H.  Hodglns,  Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paraniie  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL.  SUBMARINE  AND  INSIDE  USEi 
TELBPHONB,  TBLEORAPH  AND  FIRB  ALARM  CABLB6. 

All  Wires  are  tested  at  Factory.  JONESBORO,  INJD. 

STERLING    BXTRA    INSULATING    VARNISH. 

sterling  Extra  Black  Flnlsblng  Varniah, 

Sterllne  Black  Air  Drying  Vamlah, 

Sterling  Black  Core  Plate  Tarnish. 

THE  STERLINB  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A.  Brougham  St.,  Blacktrlars  Road,  Salford,  Manchester,  England. 


EUREKA  SEARCHLIGHT 


■trio  light  useful  for  everybody.     Can  be  used  i, 000  to  6,000  times  on  one  setot  batteries. 
Ltat  No.  Net  Prices.  By  Mail  Postpaid. 

8260  Searchlight  with  Battery,         $1.25  $1.45 

3261  Extra  Battery,  •  .25  .40 

!<o.  IC  cktalogne  mailed  free  upon  application,  describes  this  and  500  other  specialties  ol  our  manufaoture. 

azcltrJlrl^ee,.  MANHATTAN  ElECTRICAl  SUPPLY  CO.  no.  .^r^-a^  av. 


CHICAGO 


INSULATED    WIRE   CO.. 

152-154  LAKE  STR.EET. 

Ba^re  &nd  Insulated  Wires  and  Cables. 
Galvanized  Steel   Strands. 

CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

National  Code  IStaiidard. 

CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

83  BARCUy'sJrIet.  "*«■"  ("'<'*  '^^  Factory.  TRENTON,  iu  I. 

STANDARD   UNDERGROUND   CABLE  CO. 


322  Tbe  Rookery,      Westinghoiise  Bldg., 
Chicago.  Pittsburg. 

Mills  Bldg.,  San  Francisco. 


56  Liberty  St.,        1225  Betz  Bldg.. 
New  York  City.       Pliiladelphia,  Pa, 
10  Post  Office  Square,  Boston. 


BARE  AND  WEATHERPROOF  WIRES  AND  CABLES. 

Rubber  Covared  Wires  and  Cables.        Underground  Cables  for  all  Purposes. 


Transformers 

KUHLMtN  ELECTRIC  CO. 


mx]^ 


THOUSANDS    IN    USE, 

Bipolar  and  Multipolar  Motors  j 
from  Vi  to  60  horsepower.  Dyna- 
mos from  10  Ugnts  to  700.  We  sell 
r^or  rent.   Good  profits  for  agents.  ■ 
The  Hobart  Elec.Mfg.  Co., Troy,  Ohio 


IPflOBNIXQLASSCO. 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
6L0BES,_SHADES,  Etc. 

SEND  FOR    COPY    OF    OUR   NEW 
AND   LATEST  CATALOQUE. 


Pittsbarg.    Nev  York.    Chicago. 


H.  N.  FEHNER,  President 


J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNICHT,  Treasurer 


IME\A/     EIMOL.AIMD     BUTT    COIVIF»AIMY 


MANUFACTURERS  OF 


IVIaoHinery  for   Iriscila-ting  Eleo-trioai   X^Airo® 

ling,  Taping,  Winding,  TwI 

304  PEARL  STREET 


Braiding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.   Cable  Covering  Braiders 

FINK     ^A,STIIMOS    A.    S^KCIAUTY 


JL 


PROViDEiMCE,  R,  i.,  U,  S. 


^ESTIIB  EleeMcal  \mmm\  Co., 

"■^■^ly  Waverly  Park,    NEWARK,    N,  J. 

"ROUND  PATTERN," 

Type  F. 

Voltmeters  and 

Ammeters. 

These  Instruments  are  particularly 
suitable  {or  Isolated  Plants  and  Feeder 
Circuits  in  Railway  and  Power  Plants. 
Voltmeters  in  ranges  from  3  to  750  volts. 
Ammeters  in  ranges  from  i  to  2,500  amp. 
All  Weston  Instruments  are  unsurpassed 
in  excellence  of  workmanship,  in  accu- 
racy and  economy  of  operation. 

BERLiy— European  Weston  Electrical  Inatru- 
menl  Co..  Rittcrslrasse  No.  b8. 
1,ONT>ON— Elliott  Uroa.,  Century  Works,  LewU' 

tiam. 
PABia,  FBAitcr— E.  H.  Cadlot ,  12  Rue  .St.  Georges 
Kew  York  Offlee-74  Cortlandt  »t. 


-I  Pattern" 
Tjpe  K. 


Voltmeter, 


BARE  COPPER  WIRE. 

RUBBER    COVERED    WIRE. 

WEATHER  PROOF  WIRE. 

MAGNET  WIRE.  LAS^P  C.ORBa 


""'"B 


POWER  CABLES. 
TELEPHONE  CABLES.  OFFICE  WIR 

JOHN  A.  ROEBLING'S  SOUS  Ck: 


AGENCIES  AND 


TRENTON,  N.  J, 

__.„_„__      NEW  YORK. 
branches:    5^^  FRANCISCO. 


CHICAGO.  CLEVER. 

PKIUOELPHI*.      ATl'IlT.i 
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The  Warren  Alternator 


OUR  PRODUCT. 


BELTED  TYPE. 


OUR  FACTORY. 


ENGINE  TYPE. 


Recent  additions  to  our  shop  plant,  new  tools,  electric  crane, 
etc. ,  afford  us  increased  capacity  to  manufacture  sizes  up  to 


1000  KILOWATT  Msvchines  of  tKe  Ei\gii\e  Type  e.nd 
1500  KILOWATT  Mewchines  of  tKe  Water  WKeel  Type. 


BULLETINS  ON  A  P  P  LI  C  A  T  I  O  N-T  HE  Y  TELL  YOU  ABOVT  IT. 


^RRENl^Tfflc]p.@. 

SANDUSKY,  OHIO,  U.  S.  A. 


Rumsey  Electrical  M*f*A*  Co., 

1211  Filbert  St.,  Philadelphia,  Pa. 

C.  W.  Hobsoilt 

Waco,  Texas. 


H.  B.  Coho  &  Company, 

114  Liberty  St.,  New  York. 


Western  Electrical  Supply  Co., 

St.  Louis,  Mo. 


A.  M.  Searlea, 

1200  Fisher  Bldg., 

Chicago,  ni. 


® 


Crimshaw.  Raven  White  Core.  Raven  Black  Core. 

AUL  OOP.  WIRES  pass  Inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    Wo  also  manufacture  CrtmShaWttnd  Competition  Tapes  and  Splicing  Compounds, 

YORK  INSULATED  WIRE  COMPANY, 

BRANCHES;  { iw  oiipuuniist. 


MAIN  OPPICB : 
114,  116  &  118  Liberty  St.,  New  York, 


BOSTON : 
7  Otl>  St. 


SAN  FRANCISCO: 
33  Second  St. 


July  25,  1903 
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The  ELECTRIC  Storage  BatteryCo. 


MANUFACTURER    OF    THE 


PHILADELPHIA 


Cblori&c  Hccumulator ' 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PRICE    LISTS   AND    DESCRIPTIVE   BULLETINS   FORWARDED   UPON    REQUEST. 


-SALES  OFFICBS- 


PuiLADELpuiA.  New  York,  Boston,  Chicago,  BALTnioRE,  St.  Louis.  San  Francisco,        Cleveland,  Canada,  Havana.  Cuba. 

Alle>:h- ny  .Vve.        100  Broadwa,v.       60  State  St.      Marquette  Bldg.    Continental       Walnwrlght  Bldg.       Nevada  Block.       Citizens' Bldg.        Canadian  General        G.  F.  Greenwood.  Manager, 
andlPtnSt.  Trust  Ulde.  Electric  Co.,  Toronto.  34  Rmpedrado  SI 


BENJAMIN 
WIRELESS  CLUSTERS 

BENJAMIN    ELECTRIC    MFG.    CO., 

Main  Of/ice  and  Faatory,  t41  S.  Clinton  St.,  OHIGAGO. 
Eastern  Gffice,       -         27  Thames  Street,  NEW  YGRK. 


AMERICAN  BRAND 
WtATnERPHOOf  WIRE  AHfrCABlES 


We  always  carry  a  large  stock  o! 

Weatherproof  wire 

\   for  prompt  ■bipments.     Samples 
and  prices  on  application. 

AMERICAN  INSULATED  WIRE  &  CABLE  GO. 

Main  Office  and  Factory:  '  '' 

24I-247  S.  Jefferson  St.,  CHICAGO.  ILL. 


CARBONS 

CONSUMERS  CARBON   CO 

LANCASTER,  OHIO,  U.S.  A. 
Carbons  of  all  kinds  and  for  all  purposes. 


An  INCANDESCENT  LAMP  represents  a  large  investment  oi  capital,  ingenuity  and  skiiieo  worKmansnip,  it  is  som  at  a  price  to  low  as  to  necessitate  eternal 
<igllance  In  cutting  costs  to  a  mlnlmim.  A  successful  lamp  maautacturer  ean  not  afford  to  experiment  with  poor  materials.  This  explains  iiie  popularity  of 


B  A  K  I 

4.0R  N.  J    R.  R.  Ave..  NEWARK.  N.  J 


R    &    O  O 


I  20  LIBERTY  ST..  NEW  YORK. 


I»L.ATIIMUIVI 


We  buy  ana 
Refine 
Platinum 
Scrap  also. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co — 

AJlen  Company,  L.  B 11 

Allis-Chalmers  Company  .     22 

Alphaduci  Mfg.  Co 12 

American  Battery  Co — 

American  Conduit  Company .  7 

Amer.  District  Steam  Co 17 

Amer.  Electrical  Heater  Co..— 

Amer.  EL  Telephone  Co 15 

American  Electrical  Works..  11 
Amer.  InsuL  Wire  &  Cable  Co.  3 
American  Refl.&LlghllngCo.— 
Amer.  Steel  &  Wire  Company  6 
American  Stone  Conduit  Co. .  7 
Arnold  Elec  Power  Stat.  Co.. 17 
Automatic  Electric  Co 14 

Babcock  Jc  Wilcox  Co — 

Badl.F.  B 17 

Baker  &  Company 3 

Baker  A  Co..  W.  E 17 

Barnett  Company,  G.  &  H....22 
BeardsleeCbandellerMfg.Co.lO 

Beldler  J:  Co.,  Francis 18 

Benjamin  Electric  Mfg.  Co..  3 

Berthold  &  Jennings 18 

Bl3sell.G.  W .17 

Bossert  EL  Construction  Co . .  1 1 

Brooks,  Hall  L 18 

Brown,  Cbas.  L ...17 

Bryan-Marsh  Company — 

Bryan.  Wm.  H 17 

Buckeye  Electric  Company..— 

Burch,  Edward  P 17 

Butterfleld,  J.  F 17 

Byrne  Const.  Co.,  M.  P — 

Camp  Company,  H.  B 7 

Carman  A  Co.,  Charles  Whit- 
ney  17 

Carney  Bros.  Co 19 

Carolina  Loc.  Pin  A  Mica  Co.  18 

Central  Electric  Co 6 

Central  Manufacturing  Co..  .— 


Chicago  &  Alton  Railroad — 

Chicago  Die  &  Electilc  Co..  .— 

Chicago  Edison  Co 4,  12 

Chic.  Fuse  Wire  &  Mfg.  Co...— 
Ohicaeo  Insulated  Wire  Co..  1 
Chicago  Lumber  &  Coal  Co..  19 

C.  M.&St.  P.  R.  R 16 

Christensen  Engineering  Co.  5 
Clark  WlreLTel&  Tel  Co.,T.  E.2I 
Columbia  Incand.  Lamp  Co.. — 
Columbus  Inh.Wire  A  Br.  Co.I2 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 18 

Coolldge.  Marshall  H — 

Crescent  Co 13 

Crescent  Ins.  Wire  &  CbL  Co.  1 
Crocker- Wheeler  Company  .22 

Crumb  &  Company,  W.  H 17 

Cutler-Hammer  Mfg.  Co h 

Cutter  Elec.  &  Mfg.Company— 

D.  A  W.  Fuse  Company — 

Dearborn  Drug  A  Chem.WkB.  16 
Diamond  Meter  Company  ..  20 

Dlckey-Suiton  Carbon  Co — 

Dixon  Crucible  Co.,  Joseph..  16 
Duncan  Electric  Mfg.  Co....  4 
Dustln  Co..  Cbas.  E 13 

Eccleston  Lumber  Co '  — 19 

Economical  Elec.  Lamp  Co..  .10 
Edison  Decorative  A  Minia- 
ture Lamp  Department.. ..  10 

Edison  M  f g.  Company 22 

Edwards  A  Company ....10 

Electrical  Engineer  Institute.— 

Electric  Appliance  Co 10 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company...  17 
Emmons  Elec.  Const.  Co —  — 

Empire  Wire  Co 16 

Ewlng-Merkle  Electric  Co..  .11 


Fahnestock  Transmitter  Co.. .15 
Faries  Manufacturing  Co....— 
Parr  Tel  A  Const.  Supply  Co.  — 
Pay  A  Morrison  Lumber  Co.. — 

Felt  A  Co.,  Chas.  E 17 

Field,  C.J 7 

"For  Sale"  Advertisements..  12 
Ft.  Wayne  Elec.  Works.,  Inc.21 

Fowler,  John  H 19 

Fowler-Jacobs  Company 19 

Franklin  Eng.  A  Elec.  Co....— 

Fuller  Company 4 

Fulmer  Lumber  Co.,  D.  M.  ...19 

General  Electric  Co . . , 9 

General     Incandescent     Arc 

Light  Company S 

General  Incand.  Lamp  Co — 

Gould  Storage  Battery  Co — 

Green  Fuel  Economizer  Co..— 
Gregory  Electric  Company .  ..13 

Hart  Mfg.  Co 13 

Hartford   Steam   Boiler    In- 
spection A  Insurance  Co ...  16 
Hobart  Elec.  Mfg.  Company..  1 

Hoffman,  G.  W 12 

Holmes  Fibre- Graph.  Co 16 

Hopkins  A  Co.,  A.  P 18 

Humphrey,  Henry  H 17 

Illinois  Electrical  Mfg.  Co  .  .— 
Illinois  ElectrlcSpeclally  Co.— 

nilnols  Maintenance  Co J2 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  A  Ins.  W.  Co. ..  1 
India  Rubber  A  Gutta  Percha 

Insulating  Company 8 

Internat'l  Correa.  Schools,...- 
International  TeLMfg.  Co.  ..14 

Jackson,  D.  C.  A  W.  B 16 

Jeffrey  Manufacturing  Co... .16 
Johnston,  Thomas  J 11 


Kartavert  Manufacturing  Co.2e 
Kellogg  Switchboard  A  Sup- 
ply Company 15,  19 

Klein  A  Sons,  Mathias 18 

Kohler  Brothers 17 

Kuhlman  Electric  Co 1 

Leather  Preserv.  M.  Corp  —  — 

Leffel  A  Co.,  James 16 

Leslie  A  Co.,  A.  C 14 

Lindsley  Brothers  Company..  19 

Loud's  Sons  Co.,  H.  M 18 

Lowell  Model  Co 16 

Machado  A  Roller — 

Maley,  Martin 14 

Mai  tby  Lumber  Company ...  19 

Manhattan  El. Supply  Co 1 

Marinette  Iron  Wks.  Mfg.  Co.l6 

Matthews  A  Bros..  W.  N 11 

McLennan  &  Company,  K ....  10 

McNamara  Brothers 14 

Mechanical  Appliance  Co....  12 
Metropolitan  TeL  A  El  Co., .14 

Mica  Insulator  Company 10 

Michaels  A  Hilly 17 

Minnesota  Electric  Co 13 

Miscellaneous  Advs 12 

Monarch  Fire  Appl.  Co 18 

Monon  Railroad — 

Monson  Burmah  Slate  Co ....  12 

Moon  Mfg.  Co.,  The 15 

Morse  Cedar  Company 18 

Mueller  Company,  William.. 18 
Munsell  A  Co.,  Eugene — 

National  Carbon  Co — 

Katlonal  Electric  Co 5 

National  India  Rubber  Co. .  ..— 

National  Tel.  Supply  Co 14 

Nernst  Lamp  Co 20 

New  England  Butt  Co 1 

New  York  Central  Lines 12 

New  York  Ins.  Wire  Co 2 


N.  Y.  Safety  Steam  Power  Co.l6 

Nickel  Plate  Road 18 

Norton  Elec'l  Instrument  Co.— 


Okonlte Company,  The. 

Orne  Electric  Co 

Osborn-Morgan  Co 


.13 
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Page  AHill  Co 19 

Paiste  Co.,H.T 13 

Paragon  Fan  A  Motor  Co — 

Perrizo  A  Sons 19 

Phelan,  D.  W 18 

Phelps  Company 10 

Phillips,  Eugene  F 11 

Phillips  Insulated  Wire  Co.. 11 

Phoenix  Glass  Company l 

Phosphor-Bronze  S.  Co 16 

Pierson  Electric  Co — 

Plgnolet,  L.  M 10 

Pittsburg  Sewer  Pipe  A  Con- 

dultCo 7 

Pittsburg  A  L.  S.  Iron  Co 19 

Porter  Cedar  Company 19 

Pratt  Institute — 

Racine  Boat  Mfg.  Co 21 

Raymond  III.,  Francis II 

Relslnger,  Hugo 5 

Replogle  Governor  Works..  .— 
Rey  nolds  El.  Flasher  M  f  g.Co .  10 

Reynolds,  W.  T 19 

Roebling's  Sons  Co.,  J.  A 1 

Rooney-WestburyELLmp.Co.— 
Rose  Polytechnic  Institute..- 

Safety  Ins.  Wire  A  Cable  Co.  11 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Company.— 

Schott,  W.  H 17 

Shelby  Electric  Company  ..  .— 
Simplex  Electrical  Co.,  The..  1 
Simplex  Elec.  Heating  Co — 11 
Smith  Co.,  S.  Morgan 12 

See    £*&fi:G    ^» 


Sprague  Electric  Company. . .  9 

Standard  Elec'l  Mfg.  Co 11 

Standard  Pole  A  Tie  Co — 

Standard  Tie  Company 18 

Standard  Underg.  Cable  Co..  1 
Standard  Vitrified  Cond.  Co..  8 

Stanley  Instrument  Co 7 

Stanton,  LeRoy  W.. 17 

Sterling  A  Son,  W.  C 19 

Sterling  Electrical  Mfg,  Co. .22 
Sterling  Electric  Company...  14 

Sterling  Varnish  Co.,  The 1 

Stewart  Electric  Co.,  John  A.  13 
Stllwell-Bierce  A  Smith-Vaile 

Company 9 

Stow  Mfg.  Company — 

Stromberg-Carlson  Tel.  Mfg. 

Company 15 

Sturtevant  Company,  B.  F ...  22 
Swedish-American  Tel.  Co    .11 

Tod  Company,  William I6 

Torrey  Cedar  Company 19 

Valentine-Clark  Co.,  The  ...19 
Vulcanized  Fiber  Company.  22 

Waclark  Wire  Co ...  1 

Wagner  Electric  Mfg.  Co — 

Walsh's  Sons  A  Companj 12 

Warren  Elec.  Mfg.  Co 2 

Western  Electric  Company...  9 

Western  EL  Supply  Co — 

Western  Lumber  A  Pole  Co..  19 
Westinghouse      Electric     A 

Manufacturing  Co ~ 

Weston  Electrical  Inst.  Co. ..  I 
WTiltehead  Machinery  Co,,..— 

Whltmore,  A.  E 18 

Wilmerdlng,  C.  H 17 

Wisconsin  Central  R.  R 12 

Worcester  Company,  C.  H  — 18 

Yost  Electric  Mfg.  Co 10 

Young,  A.  B — 


WESTERN    ELECTRICIAN 


July  25,  1903 


pp^wifwwin  Wiiipi^Fi  w  ■H'wiii  upp^^iyrr'H'nw^ifw  ■■n'iP^lpwpn'^p^UBWP   II   ipipiiipi 


;  PROVIDE  FOR  SUMMER  COMFORT  EARLY-ORDER  ONE  OR  MORE 

1903  PARAGON  1903 


I  9  O  3 


NOISELESS 


FAN  MOTORS 


COMPACT 


NEW  STYLES  NEW  PRICES  EASY  RUNNING  RIGID  CONSTRUCTION 

— CALL   AND   SEE  THEM   OR   WRITE   FOR   PRICES — 


PARAGON  DESK  FAN 


CHICAGO    EDISON    COMPANY,      139    Adams    St.,     CHICAGO. 


THE  FULLER   CO.,   Engineers,  Detroit 

Builders  of  Ventilating  Fans  and 

DIRECT-COUPLED  ENGINE  GENERATORS 


FULLER  "CORNISH  CYCLE"  ENGINE  AND  WESTERN  ELECTRIC  GENERATOR  FOR  10  KILOWATTS  OUTPUT. 

(The  above  illustrated  outfit  was  on  exhibition  at  the  recent  Electrical  Contractors'  Association  Convention  In  Detroit.) 

247  (AND  5  MORE  CONTRACTED  FOR)   FULLER  DIRECT-CONNECTED  OUTFITS  SOLD  TO  STEAM- 
BOATS TO  DATE.    PRETTY  GOOD  RECORD,  DON'T  YOU  THINK? 


DUNCAN  INTEGRATING  WATTMETER 


FOR 


DIRECT  CURRENT  LIGHTING  AND  POWER. 

MOST  ACCURATE  AND  UP-TO-DATE  METER  UPON  THE  MARKET. 


DUSTPROOF 
NO  CONSTANTS 
SENSITIVE 
COUD  MAGNETS 
LARGE  DIAL 


DUNCAN  ELECTRIC  MFC  CO., 


LA    FAYETTE,    INDIANA. 

SEND    FOR    DESCRIPTIVE    BULLETIN.    


July  25,  t003 


WESTERN    ELECTRICIAN 


For  all 

special  lighting 

purposes 

use 

"Electra" 

Flame  Light 

Carbons. 


Ask  for 

special  list 

on 

High 

Grade 

Battery 

Carbons. 


Non-Aroiiifl  Fu»«l, 

ZSb   VOLTS. 

.0  . 

,^30- --kW *■&.:  .4)..-^:  . 


TYPE  C   INDICATING   FUSE   BEFORE   BLOWING 


Non-Aroing  Fuse, 

250   VOLTS. 


TYPE  C   INDICATING   FUSE  AFTER   BLOWING 


D.acW.  FUSES 

HAVE  AN  AIR  DRUM  WHICH  IS  ONE 
OF  THE  IMPORTANT  FEATURES 
EXPLAINED    IN    BULLETIN    No.    101. 

SEND    FOR    A   COPY. 

IT    WILL    INTEREST   YOU. 


dkitetl  €l«lrir  Cmttpatig, 


GENERAL 
WESTERN 
AGENTS, 


264=266=268=270  FIFTH  AVENUE, 
CHICAGO. 


Direct  Current 


GENERATORS 

Belted   or   Direct   Coupled 

Built  in  Capacities  up  to  1,000  K.  W. 


100  K.  W.  DIRECT  CURRENT  aENERATOR. 

Our  apparatus  represents  the  latest  de- 
velopment of  desit^n  and   construction. 

NATIONAL  ELECTRIC  CO. 

Successor  to  Chrlstensen  Engineering  Co. 

niLWAUKEE 


Chlcaeo:     Old  Colony  BIdg. 
Pittsburg:     aellally  &  lo. 


Seattle  and       J  Kllbourne  &  Clatk  Co. 
San  Francisco  ) 


PRINTING  PRESS 
CONTROLLERS 


MAKE 


For  the  control  of  job  presses— large  or 
small. 

A  wide  range  of  forward  speeds— also  two 
reverse. 

Automatic  release  from  any  point. 

Constructed  to  withstand  rough  usage. 


THE  CUTLER-HAMMER  MFG.  CO. 

MILWAUKEE.   WIS. 


NEW  YORK, 
136  LIBERTY  ST. 


CHICAGO, 
1232  MONADNOCK  BLDO. 

PITTflBURQ, 
319  PRICK  BLDO. 


BOSTON, 
176  PEOERAL  ST. 
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American  Steel  &  Wire  Co. 


Ohicago 


New  York 


Worcesttr 


Denver 


San  Francisco 


BARE   AND    INSULATED 

ELECTRICAL  WIRES 


CLASSIFIED    INDEX   OF    ADVERTISEMENTS. 


Adlnnters,  inc.  Ijamps. 

Inc.  EL  Lt.  Manipulator  Co. 

Anchors  (Tel.  &  Tel.) 
Matthews  &  Bro.,  \V.  N. 

Ann  un  ciators. 

Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Batteries  and  Jars. 

Central  Electric  Co. 
Edison  Mfg.  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

BellSf  Bnzzers,  Etc. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  I>ressing. 

Dixon  Crucible  Co.,  Jos. 
Leather  Preserver  Mfg.  Corp. 

Belting. 

Leather  Preserver  Mfg.  Corp. 

Blo'wers. 

Sturtevant  Co..  B.  F. 

Boats, 

Kacine  Boat  Mfg.  Co. 

Boiler  Compounds. 

Dearborn  Drug  &  Chem.  WkB. 

Boilers. 

Babcock  &  Wilcox  Co. 
QUnols  Maintenance  Co.- 
N.  Y.  Safety  Steam  Power  Co. 
Whitehead  Machinery  Co. 

Books.  Electrical. 

Electrician  Publishing  Co. 

Brushes. 

Central  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Fibre-Graphite  Co. 
Western  Electric  Company. 

Cable  Hangers. 

National  Tel.  Supply  Co. 
Western  Electric  Co. 

Cables.  (See  Wires  and  Cables) 
Carbons,     Points    and 

Plates 

Central  Electric  Co. 
Chicago  Edison  Co. 
Consumers  Carbon  Co. 
Dickey -Sutton  Carbon  Co. 
Electric  Appliance  Co. 
National  Carbon  Co. 
Relalnger,  Hugo. 
Western  Elect.  Supply  Co. 

Castings. 

Chrlstensen  Engineering  Co. 
New  England  Butt  Co. 
Smith  Co.,  S.  Morgan. 

Chains. 

Jeffrey  Mfg.  Co. 

Circuit  Breakers. 

Cutler-Hammer  Mfg.  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
Western  Electric  Company. 
Westlnghouse  EI.  A  Mfg.  Co. 

Coal   and  Ashes    0and- 
liog  Machinery. 

Jeffrey  Mfg.  Co. 

Colls  and  Ulajniets. 

Western  Electric  Co. 

Commutator  Compound. 

Allen  Co.,  L.  B. 
McLennan  &  Co.,  K. 

Conduit  and  Conduits. 

Alpbaduct  MfK.  Co. 
American  Conduit  Company.. 
American  Stone  Conduit  Co. 
Camp  Company,  H.  B. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Field,  G.  J. 

PlttsburgSewerPIpe  &  Con- 
duit Co. 

tprattue  Electric  Co. 
tandard  Vitrified  Cond.  Co. 
Western  Elect.  Supply  Co. 


Contractors  and  Electric 
liight  Plants. 

Crocker- Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Go. 
Western  Electric  Co. 
Westlnghouse  Elec&Mfg.Co. 

Cross-Arms,     Pins     and 
Brackets. 

Bertbold  &  Jennings. 
Carolina  Loc.  Pin  S,  Mica  Co. 
Central  Electric  Co. 
Central  Manufacturing  Co. 
Eccleston  Lumber  Co. 
Standard  Pole  &  Tie  Co. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 

Cut-Outs  and  Switches. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Cuts. 

Franklin  Eug.  &  Electro.  Co. 

I>yuamos  and  Motors. 

Central  Electric  Co. 
Chrlstensen  Engineering  Go. 
Crocker- Wheeler  Co. 
DustinCo.,  Chas.  E. 
Ewing-Merkle  Elec.  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Go. 
Illinois  Maintenance  Co. 
Mechanical  Appliance  Co. 
National  Electric  Co. 
Sprague  Electric  Go. 
Stewart  Elec.  Co.,  John  A. 
Stow  Manufacturing  Co. 
Sturtevant  Co.,  B.  F. 
Wagner  Electric  Mfg.  Go. 
AVarren  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 
Whitehead  Machinery  Co. 

Economizers   Fuel 

Green  Fuel  Economizer  Co. 

Electric  Heating  Appl. 

American  Elec.  Heater  Co. 
Simplex  Elec.  Heating  Co. 
Western  Electric  Co. 

Electric  Railways. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Electrical  and   mechan- 
ical Engineers. 

Arnold  Elec.  Power  Stat'n  Co. 
Badt,  F.  B. 
Baker  ct  Co.,  W.  E. 
Bissell,  G.  W. 
Brown,  Chas.  L, 
Bryan,  Wm.  H 
Burch,  Edward  P. 
Butterfield   J.  F. 
Byrne  Const.  Co.,  M.  P. 
Carman  &Co.,  Chas.  Whitney. 
Crumb  <fe  Company,  W.  H. 
Emmons  Elec.  Const.  Co. 
Felt  &  Co.,  Chas.  E. 
Humphrey,  Henrv  H. 
Jackson.  D.  G.  A  W.  B. 
Kohler  Brothers. 
Mlcbacls  &  HtUy. 
Orne  Electric  Co. 
Sargent  &  Lundy. 
Schott,  W.  H. 
Stanton,  Le  Roy  W. 
WUmerdlng,  C.  H. 

Electrical  Instruments. 

fRecordIng  and  Testing.) 
Central  Electric  Co. 
Diamond  Meter  Go. 
Duncan  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 


Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Elec.  Specialty  Co. 
Machado  &  Roller. 
Norton  Elec'l  Instrument  Co. 
PIgnolet,  L.  M. 
Stanley  Instrument  Go. 
Wagner  Electric  Mfg.  Go. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 
Weston  Electrical  Inat.  Co. 

Electro-Platins  Mach'y. 

Crocker-Wheeler  Company. 
General  Electric  Co. 

Elevators -Conveyors. 

Jeffrey  Mfg.  Go. 

Engines,  Oas  and  easo- 
liue. 

Lowell  Model  Go. 
Marinette  Iron  Wks.  Mfg.  Co. 

Engines,  t^team. 

AUis-Chalmers  Company. 
Dustin  Co..  Chas.  E. 
Fuller  Company. 
Illinois  Maintenance  Go. 
N.  Y.  Safety  Steam  Power  Co. 
Stewart  Elec.  Co.,  John  A. 
Sturtevant  Co.,  B.  P. 
Tod  Company,  William. 
Whitehead  Machinery  Co. 

Fans  and  Fan  Motors. 

Central  Electric  Co. 
Crocker-Wheeler  Company. 
Edison  Mfg.  Co. 
Ewing-Merkle  Elec.  Co. 
Fuller  Company. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Sprague  Electric  Go. 
Sturtevant  Co.,  B.  F. 
Western  Electric  Co. 
Western  Elect.  Supply  Go. 
Westlnghouse  El.  &  Mfg.  Co. 

Fibre. 

Kartavert  Mfg.  Go. 
Vulcanized  Fibre  Co. 

Files. 

Barnett  Co..  G.  &  H. 

Fire  Extinguishers. 

Monarch  Fire  Appliance  Co. 

Fixtures.  Oas  and  Elec. 

Beardslee  Chandelier  Mfg.Co. 

Flashers. 

Reynolds  El.  Flasher  Mfg.  Co. 

Flexible  Shafts. 

Stow  Mfg.  Co. 

Forges. 

Sturtevant  Co.,  B.  F. 

Fuses  and  Fuse  IVire. 

Central  Electric  Co. 
Chicago  Die  &  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg.Co. 
D.  &  W.  Fuse  Company. 
Electric  Appliance  Co. 
Western  Electric  Company. 
Western  Elect.  Supply  Co. 

Gtlobes,    Reflectors    and 
B^hades. 

American  Refl.  &  Lighting  Co. 
Farles  Manufacturing  Co 
Phoenix  Glass  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Go. 

Graphite  Specialties. 

Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre-Graphite  Co. 
Beating   (Exhauttt 
Steam). 

Amer.  District  Steam  Go. 

Heating     and    Ventilat- 
ing Apparatus. 

Sturtevant  Co.,  B.  F. 

Holders,  Inc.  Liamps. 

Incandesent    Electric   Light 
Manipulator  Co. 

Inspection  &  Insurance. 

Hartford    Steam    Boiler    In- 
spection &  Insurance  Co. 

Insulating  Machinery. 

New  England  Butt  Go. 


Insulators  and  Insulat- 
ing Materials. 

Akron  Smoking  Pipe  Co. 
American  Electrical  Works. 
American  Steel  &  Wire  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Inc.  Arc  Light  Go. 
Indiana  Rub.  &  Ins.  Wire  Co. 
Kartavert  Mfg.  Co, 
Mica  Insulator  Co. 
Munsell  &  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  Vitritied  Cond.  Go. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Go. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

Lamps,  Arc. 

Central  Electric  Go. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Go. 
General  Inc.  Arc  Lt.  Go. 
Gregory  Electric  Co. 
Nernst  Lamp  Co. 
Osborn-Morgan  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Lamps,  Incandeseent. 

Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Columbia  Incan.  Lamp  Co. 
Economical  Elec.  Lamp  Co. 
Edison  Decorative  &  Minia- 
ture Lamp  Dept, 
Electric  Appliance  Co. 
Ewing-Merkle  Elec.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co, 
Nernst  Lamp  Co. 
Phelps  Company. 
Rooney-WestburyEl.Lmp.Co, 
Sawver-Man  Elec.  Co. 
Shelby  Electric  Co. 
Standard  EIpc'1  Mfe.  Co. 
Sterling  Electrical  Mfg.  Co. 
Western  Electric  Go. 
Western  Elec.  Supply  Go. 

liamps,      Incam  descent— 
Replacers  &  Cleaners. 

Inc.  El,  Lt.   Manipulator  Co. 

Lamps,  Aiernst. 

Nernst  Lamp  Co. 

Lightning  Arresters. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Minnesota  Electric  Go. 
Western  Electric  Go. 

Linemen's  Climbers. 

Klein  &  Sons.  Mathias. 

Magnet  Steel. 

Leslie*  Co.,  A.  C. 

Magnet  Wires. 

(See  Wires  and  Cables.) 

Manufacturers'  Agent. 

Raymond  III,  Francis. 

Mechanical  Draft. 

Sturtevant  Co.,  B.  F. 

Mica. 

Mica  Insulator  Co. 
Munsell  &  Co.,  Eugene. 

Mining  Apparatus,  Elec. 

Crocker- Wneeler  Company. 
General  Electric  Co. 
JetTrey  Mfg.  Go. 
Western  Electric  Co. 
Westlnghouse  £1.  &  Mfg.  Co. 

Motors.  (See  Dynamos    and 
Motors). 

Nippers  and  Pliers. 

Klein  &  Sons,  Mathias. 


Patent  Attorneys. 

Johnston,  Thomas  J. 

Phosphor  Bronze. 

Phosphor  Bron2eSm.Co.,Ltd. 

Platinum. 

Baker  &  Company. 
Poles  and  Ties. 

Beidler  A  Co.,  Francis. 
Berthold  &  Jennings. 
Brooks,  Hall  L. 
Carney  Bros.  Go. 
Chicago  Lumber  &  Coal  Co. 
Coolidge,  Marshall  H. 
Eccleston  Lumber  Co. 
Fay  A  Morrison  Lumber  Co. 
Fowler.  John  H. 
Fowler-Jacobs  Company. 
Fulmer  Lumber  Co.,  D.  M. 
Hopkins  &  Co..  A.  P. 
Kellogg  Switch,  &.  Sup.  Co. 
Lindsley  Bros.  Go. 
Loud's  Sons  Co.,  H.  M. 
Maltby  Lumber  Co. 
Morse  Cedar  Co. 
Mueller  Company,   William. 
Page  &  Hill  Company. 
Perrlzo  &  Sons. 
Phelan,  D.  W. 
Pittjburg  &  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Reynolds,  W.  T. 
Standard  Pole  &  Tie  Go. 
Standard  Tie  Company. 
Sterling  &  Son,  W.  C. 
Torrey  Cedar  Go. 
Valentine-Clark  Co..  The. 
Western  Lumber  A  Pole  Co. 
Whitmore,  A.  E. 
Worcester  Co.,  C.  H 

PoUsh  (Metal). 
Hoffman,  Geo.  W. 
Porcelain. 

Akron  Smoking  Pipe  Co. 
Power  Transmission 
Machinery. 

Jeffrey  Mfg.  Go. 

Smith  Co.,  S.  Morgan. 

Stilwell-Blerce  Smith- Vaile. 
Pulleys. 

Smith  Co.,  S.  Morgan. 

Stllwell-BIerce  Smith- Valle. 
Rail  Bonds. 

American  Steel  &  Wire  Co. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America, 

Re- 'Winding— Repairs, 

Chicago  Edison  Go. 
Gregory  Electric  Go. 
Illinois  Electrical  Mfg.  Co. 
Pierson  Elec.  Co. 
Stewart  Elec.  Co.,  John  A. 
Rheostats. 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Western  Electric  Go. 
Westlnghouse  El.  &  Mfg.  Co. 

Schools  and  Colleges. 

Electrical  Engineer  fiist. 
Internat'l  Corresp,  Schools. 
Pratt  Institute. 
Rose  Polytechnic  Institute. 

Second-Hand  Mach'y. 

Dustin  Co.,  Chas.  E. 
Gregory  Electric  Go. 
Illinois  Electrical  Mfg.  Co. 
III.  Maintenance  Co. 
Matthews  &  Bro.,  W.  N. 
Stewart  Electric  Co.,  John  A. 
Walsh's  Sons  &  Co. 
Whitehead  Machinery  Co. 
Slate. 
Maley,  Martin. 
McNamara  Brothers, 
Monson  Burmah  Slate  Co. 
Young.  A   B. 

Sockets  Jt  Receptacles. 

Benjamin  Electric  Mfg.  Co. 
Paistc  Co.,  H.  T. 
Yost  Elec.  Mfg.  Co. 

Soldering    Sticks,  Salts 
and  Paste* 

Allen  Co..  L.  B. 
Crescent  Co. 
Western  Electric  Co. 

Speaking  Tubes. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 


Speed  Indicators. 

Weston  Electrical  Inst.  Cp. 

Springs. 

American  Steel  &  Wire  Co. 

Storage  Batteries. 

American  Battery  Go. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Supplies,  General  Elec. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
Ewing-Merkle  Electric  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Go. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

American  El.  Telephone  Co. 
Automatic  Electric  Co 
Central  Electric  Co. 
Fahnestock  Transmitter  Go. 
Farr  TeL  &  Const.  Supply  Co. 
International  Tel.  Mfg.  Go. 
Kellogg  Switchb.  &  Sup.  Co. 
Metropolitan  Tel.  &  Elec.  Co. 
Moon  Mfg.  Co.,  The. 
Sterling  Electric  Co. 
Stromberg-CarlsonTel.M.Co. 
Swedish-American  Tel.Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Tools. 

Kiein  &  Sons,  Mathias, 
Western  Electrf6  Co. 

Transformers. 

Central  Electric  Company. 
Chrlstensen  Engineering  Co 
Crocker- Wheeler  Company 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Go. 
Kuhlman  Electric  Go. 
National  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westlnghouse  El.  &  Mfg.  Co 

Turbines.  Water  W^heels 

Leffel  &  Co.,  Jas. 
Smith  Co.,  S.  Morgan. 
Stllwell-BIerce    Smith- Vail  e 

Varnishes. 

Sterling  Varnish  Co. 

Tnlcanized  Fibre, 

Vulcanized  Fibre  Co. 

W^aterWheelGovernors 

Replogle  Governor  Works. 

W^irelessTel.Apparatus. 

ClarkWlreLTelife  Tel.Co., T.E. 

Wires  and  Cableen- Mag- 
net Wires. 

American  Electrical  Works. 
Amer.  Insul.  Wire  A,  Gable  Co. 
American  Steel  &  Wire  Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Columbus  Ins.  Wire  A  Brass 

Co. 
Crescent  Ins.  Wire  &  Gbl.  Co. 
Electric  Appliance  Co. 
Empire  Wire  Co. 
General  Electric  Go. 
Indiana  Rub.  A  Ins.  Wire  Co. 
India  Rubber  A  Gutta  Percha 

Insulating  Go. 
Kellogg  Switch.  A  Sup.  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co 
Okonlte  Co.,  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co. 
Roebllng's  Sons  Co.  J.  A. 
Safety  Ins.  Wire  A  Cable  Co 
Simplex  Electrical  Go. 
Standard  Underground  C.  Co. 
Waclark  AYIre  Co. 
Western  Elec.  Supply  Co. 
Western  Electric  Company. 
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THE    H.    B.    CAMP    CO. 


:  MANUFACTURERS  OF= 


"Camp"  Standard  Vitrified  Clay  Conduits  for  Underground  Wires. 
Installers  of  Complete  Underground  Conduit  Systems. 


SALES    OFFICES: 


Room  85  Hartford  Building,  Chicago. 


170  Broadway,  New  York. 


wiaii;n.n!Miiyffi>.ijyiwim'm.uiJMi 


STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  tliat  Improves  with  Age. 
AftlERICAN  STONE  CONDUIT  CO.,      Suite  29.  94  La  Salle  St.,  Chicago,  III. 


WWM 


FIELD  CLAY  CONDUITS. 

ALL  TYPES. 

Multiple  Conduits  Single. 

largB  Factories  in  East  and  Wsstm 
Moderate  Prices. 

Prompt  Deliveriesm 

Write  or  telephone  your  requirements  and  we    will 
submit  samples  and  prices. 

Telephone  C.    J.    FIELD, 

S928  Broad.  29  Broadway,  New  York. 


4 «s 

Pittsburg  Sewer  Pipe  &  Conduit  Company 


Manufacturers  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  t,  2,  3,  4  AND  6  DUCT. 

Superior  Conduits  for  under- 
ground wires  a  specialty. 


General  Office  and  Factory: 
PITTSBURG,    KAN. 

Branch  Office  and   Sale  Yard:    2417    East    18th     Street,   KANSAS   CITY,    MO. 


^^"^"■'"'-^ 


HNfiEReROUND  CONDUIT 


OUR 

CONDUIT 

fS 


'  Absolutely—  '\ 

Electrolysis-Protf,  I 

Non-Abrative,  i 

Moitture  -Praof,  \ 

Hon-Corrosive,  { 

^  Perfect  Insulator.  J 


Insulation  Teat, 


66,000 
VOLTS. 


A  perfect  joint  which  is  self-aligning,  making  the 
conduit  line  a  solid  tube  from  manhole  to  manhole. 

Construction  simple,  rapid  and  inexpensive, 
requires  no  skilled  labor. 

Cables  drawn  more  easily  and  a  longer  distance 
than  in  any  other. 

Resistance  strength  when  underground  as  great 
as  any. 

Life  of  Conduit  everlasting.  Asphalt  never  de- 
teriorates. 


AMERICAN  CONDUIT  COMPANY, 


MANUFACTURERS  OF 


BITUMINIZED  FIBRE.       (Patented.) 

OFFICES: 

720  Arcade  Building,  Philadelphia,  Pa. 
822  Manhattan  Building,  Chicago,  III. 
336  Mac/  Strtet,  Los  Angeles,  Cal. 


FACTORIES: 
Chester.  Pa. 
Chicago,  III. 
Lob  Angeles,  Cal. 


ELECTRICITY  FOR  ENGINEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  $2.60. 


S  I O  Marquette  Building, 


ELECTRICIAN  [PUBLISHING  CO., 


C3IHIO.AOO. 


ACNETIC    SUSPENSION 


NO 
NO 


STANLEY   RECORDING   WATTMETERS. 

NO   REVENUE    LOST. 

ALL   CURRENT   USED  RECORDED. 


WEAR. 
FRICTION. 


Send  for  description  and  book  full  of  good  information 

"ABOUT   METERS." 


STANLEY  INSTRUMENT  CO.,  GREAT  BARRINGTON,  MASS.,  U.  S.  A. 

EUROPEAN  OFFICE,  23  Boulevard  des  Itallens,  Paris,  France. 

(-  FORPACIPICCOIST—JNO.  MARTIN  SCO.,  San  Francisco.  Cal..  LosAnHeles,  Cal.  and  Seattle,  Wa>h. 
FOR  COLORADO,  IDAHO,  MONTANA.  NEW  MEXICO  and  WYOMING— 

TBE  HENDRIE  4  BOITBOFF  M'»'6  &  SUPPLY  CO.,  Denver,  Col. 
FOR  MEXICO-VICTOR  M.  BRASCBI  4  BRO.,  Mexico  City.  


SALES     AGENTS 
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Single  Duct.      Multiple  Duct. 
2,  3,  4,  6  and  9  Duct. 


STANDARD  VITRIFIED 
CONDUIT  CO. 


30-41  Cortlandt  Street, 
NEW  YORK. 


LARGEST  FACTORIES  IN  THE  WORLD 

EXCLUSIVELY  .  CONDUIT  .  AND  .  INSULATORS 


ANNUAL   CAPACITY 

25,000,000  Ft.  Conduit. 

4,000,000  Insulators. 


Manhattan 
Tlilrd  Rail  Insulator. 


There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIFRSHANA/. 


Authorized  Manufacturers  of  th« 

iEk-r-rix    p^^ExiBi-E  -ruBi 


^A/lRl 


I  The  India-Rubber  and  Cutta-Percha  Insulating  Co., 


Sales  Office, 
IB  Cortlandt  St.,  New  York. 


MAIN  OFFICE,  Glenwood  Works, 

YOIMKI 


-  Y.  \: 


(10928) 


4^4****'»4********- 


G.  I.  Co. 
PARAGON 


im^i, 


DESK  BRA 


CKET 


<!1N  FANS 


^  r^  «jif  ^^±.u  r^d       by 


General  Incandescent  Arc  Light  Co. 


NEW   YORK,   U.S.A.  ^ 

CHICAGO.  CLEVELAND.  CINCINNATI.  ST.  LOUIS.  DENVER.        BOSTON.        SAN  FRANCISCO.       PHILADELPHIA. 
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THE  VICTOR  TURBINE  WATER  WHEEL. 


'^^     ^IRI>/^INC» 


>L-A.IV-r^. 


Its  high  speed,  close  regulation,  great  capacity, 
high  efficiency,  perfect  cylinder  gate  and  steady 
motion  will  particularly  commend  it  to  all  con- 
templating developing  plants  of  this  kind. 


OUR    OTHER    SPECIALTIES    ARE; 

STEAM  and  POWER  PUMPIN6  MACHINERY  for  all  purposes,  AIR  COMPRESSORS 
for  the  Air  Lift  system  and  general  use,  JET  and  SURFACE  CONDEN- 
SERS, AIR  PUMPS,  VACUUM  PUMPS,  STILWELL'S  FEED  WATER 
HEATERS,  FILTER  PRESSES  and  OIL  MILL  MACHINERY. 


The 


IF  INTERESTED,  WRITE 


m  STILWELL-BIERGE  &  SMITH-VAILE  GO. 


IM. 


NEW  YORK,  141  Broadway. 

BOSTON.  73  Oliver  Street. 

NEW  ORLEANS,  304  Hennen  Building. 

BALTIMORE,  1607  Continental  Trust  Building. 


PHILADELPHIA,  619  Arch  Street. 
CHICAGO,  311  Dearborn  Street. 
LONDON.  97  Queen  Victoria  Street. 
CLEVELAND,  (116  New  England  Building. 


E.  F.  AUSTIN,  Sales  Agent,  Smith  Block,  PITTSBURG,  PA. 


Fan  Motors 


ALL  STYLES 
LARGE  STOCK 


Western  Electric 
Company 

CHICAGO  NEW  YORK 

ST.  LOVIS  DENVER  KANSAS  CITY 

PHILADELPHIA 


SPRAGUE . 

ELECTRIC  COMPANY'S 


MOTORS 


are  used  to  operate  the  Ventilating 
Apparatus  in  many  of  the  most 
prominent  public  and  private,  build- 
ings in  America  because  their  superior 
design  and  construction  enable  them 
to  give  unequaled  service.    . 

Write  for  descriptive  bulletin 
No.  03301 


SPRAGUE  ELECTRIC  CC. 

General  Offices:  527-531  West  34th  Street,   New  York 


GENERAL  ELECTRIC  COMPANY'S  1 

V; 

In 

% 

't. 

Hi 


Alternating  and   Direct  Current 

Fan  Motors 

May  be  relied  upon  for  continuous 
service,  season  after  season. 


THIS 
PLATE 


Twelve-inch   swivel  and   trunnion 
frame  direct  current  fan  motor. 


ON  EVERY 
MOTOR 


Twelve-inch  swivel  frame  alternat- 
ing current  fan  motor. 


GENERAL  OFFICE:     SCHENECTADY,  N.  Y. 

Chicago  Office,  Monadnock  BIk.  Sales  Offices  in  all  Large  Cities. 
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The  "Zenith" 


f  Write  for  | 
Circulars^ 


An  intermediate  lamp — between  an  arc  and 
incandescent.  Gives  an  equally  distributed 
brilliant,  soft,  white  light. 

ORNAMENTAL 
EOONOMIOAL 
SATISFACTORY 

Designed    and    made  to  meet  the  well-known 
Packard  High  Standard. 

GLOBE    EFFECT    WITHOUT    A    GLOBE. 

Electric   Appliance    Company 


=ELECTRICAL  SUPPL1ES= 


92-94  W.  Van  Buren  Street 


CHICAGO 


EDISON  TELEPHONE  LAMPS 


The  Standard  for  Visual  Signals. 

They  save  the  "Exchange"  time  and  money; 
because  every  lamp  is  perfect.  Sure  to  fit. 
Sure  to  burn.  The  life  is  extremely  long — 
running  into  years, 

£e  sure  to  get  the  EDISON. 

EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Electric  Company,  Harrison,  N,  J. 

CHICAQO  OFFICE,  MONADNOCK  BLOCK. 


M.  I.  C. 
COMPOUND 


HIGH  INSULATOR  FOR  ARMATURES,  FIELD  COILS,  SPOOLS, 
TRANSFORMERS,    MOTOR    FRAMES,    CAR  TRUCKS,   ETC. 


Four  Grades  to  suit  all  Requirements. 
Impervious  to  Moisture,  Oil  or   Acid. 


Non-Corrosive,  no  Carbon  Bisulphide. 
Send   for   Price   List   and   Samples. 


1VB>'%^?' 


MICA 


INSULATOR 


CO., 

CHICA.G0. 


VOLT  -  AMMETERS, 

POCKET  SIZE. 

wi;S™"t'^    For  Testing  Batteries  and  Battery 

^. ^i.  A    Circuits,  Locating  Faults, 

Grounds,  etc. 

RELIABLE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

78-80  Cortlandt  St.,  NEW  YORK,  N.  Y. 


TURN-DOWN  LAMP 

Teaches  people  to  use  more  current  by  turnlnf 

lamps  down  Instead  of  out. 

Write  for  detailed  Information. 

PHELPS  CO.,  50  State  St,  Detroit,  U.  S.  A. 


BEARD5LEE  CHANDELIER'  MFC  CO.-"l:T.;'^r^'^' 

GAS  &  ELECTRIC    FIlXTU RES  "■'--TRADE 


LOOKS    SUSPICIOUS 


BUT  MR.   HOLLIDAY  WILL 
TELL  YOU  THIS    LETTER   WAS 
NOT  PAID  FOR  NOR  IS  HE  A 
STOCKHOLDER  IN  OUR 
OMPANY. 


THE    HOCKING  VALLEY  RAILWAY  COMPANY. 


Columbus,  Ohio,   Juno  19,   1903. 

Tho  Yost  Electric  Mle.  0°., 

Toledo,        Ohio. 
Gentlemen:- 

I  have  made  a  good  test   of  your  now  lainp  socltet  and  am  very 
Eorry  your  afjeot    did   not    come  to  see  me  about   a  year  ago.     1(  he  had 
it   would  have  saved  this  cojnpary  a  groat   deal   ot  money,   and   saved  about 
one-half  of  my  worlt  replacing  lamp  sockets. 

The  Yost   Lamp  Socket   is  without   a  doubt  the  best    socket    I   over  uaad. 

I  have  placed  an  order  tor  your  oockets  and  hope  as  soon  ae  you  get 
it  you  will  fill  it  quick  as  possible,  as  I  am  going  to  hold  off  one  of 
our  now  shops  for  that    socket   only. 

Now,    if   you  can  got  up  a  rosette  as  good  as  your  lamp  socket, 
'Come  and  see  me  again.* 


Yours  truly 


'C^^T^d^^n:^. 


Elpcfpiclan. 

P.S.-  This  little  letter  is  no  joke.  1  moan  all  of  it.  If  you 
con  use  it  in  your  business  you  are  welcome  to  it.  Let  me  kno*  if  you 
have  anything  else  new  in  my  line. 

E  .K  .H . 

HOOKING  VAUEV  SOlffH  SHOPS, 

COLUMBUS,        CHIO. 


SPARKING 


Reduces  the   working    capacity   ot    a 
motor  or  dynamo,  wears  out  the  com- 
mutator, wastes  power  and  ntay  cause 
afire.   All  this  may  be  avoided  It  you  use       ....... 

The  only  article  that  will  PREVENT 
SPARKING.  Will  keep  the  Commu- 
tator in  eood  condition  and  PRE- 
VENT CUTTING. 

Absolutely  Will  Not  Gam   The    Brushes. 


60  Cents  per  Stick.  $6.00  per  Dozen. 

SEND  POR  FREE  SAMPLE  STICK. 

For  sale  by  all  supply  houses,  or 

K.  Mclennan  &  CO.  Sole Manuiacturers,  909, 100  Washington  St.,  Chicago. 


It  will  put  that  high  gloss  on  the 
Commutator  you  have  so  long  sought 
after. 


The  Simplest,  Most  Practical  and 
Economical  Turn-down  Electric  Lamp 
ever  Invented. 


The  ECONOMICAL 


style  1— Pull  string  for  bright  or  dim.    Style  2— For  variation  In  light  turn  bulb  one  way 
or  the  other.   Write  for  booklet  and  prices.    All  voltages  and  bases. 


ECONOMICAL  ELECTRIC  LAMP  CO.,  123  Liberty  St.,  New  York. 


IT  WILL  PAY 


Klectriciil  Contractors  and 
Dealers  to  liivewl  ij^r^te  our 


IMPROVED  ELECTRIC  SIGN  FLASHERS. 
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Fat.  &ki'T.  6,  lllUl 


rUnnDCCn    '^v    jiH     Klcflrieul    ExportH    UN    tlie    mo.' 
tnUUnOLU    I'l.H.ST   Hu^llinK  Deviic  In  the   worlil. 


i'KACTICAL    and  SIBI- 


MONEY  MAKERS  AND  MONEY  SAVERS. 


will  prove  most  profitable  for  )Oii  to  Inslall,  and  save  your  patrons  by  reducing  electrlc-llght  bills. 

iiinlTr    NO    UnU/    l'"r  full  pnrticuliirn  nml   prices.    Can 
IT  nil  L    Uo    llUn    "Ino  HTlve  polnterH  on   electric  h1(;;iis. 

REYNOLDS  ELECTRIC  FLASHER  MFG.  CO.  (Inc.) ,  22 1  Fifth  Ave,,  Gllicago. 
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FnANK  N.    PHILLIPS,  PRESIDENT 
C.   H.WAQENSEIL,    TRCASURCR. 


EUQCNC  F.  PHILLIPS, 
General  Manager. 


C.  ROWLAND  PHILLIPS,  VicC-PRKB. 
C.  n.   REMINGTON,  Jr..  Skc 


AMERICAN  ELECTRICAL  WORKS, 


PKOVIDEISCE,  K.  I. 

BARE  AND  INSULATEDELECTRICWIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  York  Store,  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store,  F.  E,  Donohoe,  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  'WDrks. 

MAIN  OFFICES  AND  FACTORIES,   PHILLIPSDALE,  R.I. 


Electric  Heating  Apparatus 

SIND  FOR  64-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 

Cambridgeport,  Mass. 

CHICAQO,  Monadnock  Block. 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  1 1  Pine  Street,   -    NEW  YORK  CITY 

Patent  Causes.  Patent  Soliciting. 


Stombaugh  Guy  Anchors 


ARE     USED 
FOR 


CU  YINC 


ALL    KINDS    OF    POLES. 

Write  for  new  Catalog  to 

W.N.Matthews&Bro. 

"DEAD  MAN"   KNOCKERS. 

603  Carleton  BIdg.,     St.  Louis. 


tETALlfNs 


Mp]SHggj|g|Ef[ijpt 


QLD.ERhNBi 


WE  WA>'T  TO  CLINCH  THIS  POINT 
which  we  touched  upoa  last  week:  ALLEN 
Slicks  have  gained  so  In  popular  favor  that, 
although  our  pales  for  the  first  four  months 
of  1901  and  1902  were  reco  d-breakers,  our 
siles  for  the  corresnondtuE  period  of  1903 
nearly  equal  the  two  combined.  ALLEN 
Sticks  contain  only  the  highest  priced,  most 
carefully  tested  rhemicals,  special  y  im- 
ported. Every  step  in  their  preparation 
is  watched  with  utmost  care.  Every  item 
is  of  the  best.  Every  ALLEN  Stick  is  per- 
fect. And  so— you  get  perfect,  non-corrosive 
joints.    And  so  our  business  grows. 

Every  First-class  Electrical  Dealer  Sells  the 
ALLEN.    Write  for  big  sample. 

L.  B.  ALLEN  CO.,  Inc., 

.  1334  Columbia  Ave.,  Chicago.  ^^ 


^  ^^QTin"   INCANDESCENT  i 
I       O  I  An       LAMPS  J 


X  LONG  LIFE 

•^  GUARANTEED  CANDLEPOWER, 

jj  HIGHEST  EFFICIENCY. 

^  MAnH     BY    THE    MOST    SKILLED    WOREMEN. 

I  STANDARD  ELECTRICAL  MFG. 

i  COMPANY,     :     Niles,  Ohio. 


The  BossertEleclriG  Construction  Go. 

MANUFACTURERS  OF 

STEEL  OUTLET  AND  JlJWCTIOJr  BOXES, 
81¥ITCHBOABl>S,    PAHnEL     BOARDS,    SWITCHES,    ETC 


ly^f    'VOMK. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  Harquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


NATIONAL  CODE  STANDARD 

'0.  K."  Weatherproof  Wire. 
Slow  ■  BnrniDg  Weatlierproof 
and  Slow-Bamlng  Wire. 


Prioas  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET.  R.  I. 


''  SAFETY "  RUBBER  COVERED 

WIRE    AND   CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
ivi.    B.    Awis-riN   &   00., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  IXSULATED  WIRE  &  CABLE  CO., 

WORKS:  layonne,  N.J.  114-116  1.1BERTY  STREET,  BT.  TC. 


Opportunity 


staring  you  right  in  the  face.  The  "wit  of  the 
staircase"  once  more  reminds  you  of  the  good 
things  in  store  for  all  possessors  of  the  "Green 
Book,"  a  big  booVc  of  Electrical  Supplies  and 
Apparatus  that  every  reader  of  this  paper  should 
possess.  "It's  Green,  we  know,  but  it's  read  by 
intelligent  people."  In  the  prices,  you  will  find 
the  "Opportunity,"  so  grab  a-hold  of  this  "live 
wire,"  for  we  know  our  prices  will  pleasantly 
shock  you.  .  .  .  Write  us  today,  or  "Look  it 
up  in  the  Green  Book." 

Ewinff'Merkie  Electric  Co, 

ST.  LOUIS 


12 


WESTERN    ELECTRICIAN 


July  25,  1903 


WAIVTED,    POK  SALiE    and 

timilar  WAWT  COLiUHIN  advertise- 
ments ijo  -words  or  less),  ^i.jo  an 
insertion;  additional  tvords  ^c  each, 
POSITIOJV  n^AWTED  advertise- 
ments {jo  zvords  o7- less),  S-i'oo  an  z'n- 
seriion:   additio7ial  -words  sc  each. 


POSITION  WANTED. 

"Wireless  telegraphy.  A  young  electrician 
thorougbly  understandingelectrlcal  macbineiy, 
steam  acd  gas  engines,  and  the  installation  of 
wireless  apparatus,  desires  position  wito  a  com- 
pany or  Individual  anywhere  on  earth.  Good 
positions  only  considered.  Address  BuX  225, 
care  Western  Electrician,  510  Marquette  Bldg. , 
Chicago. 


POSITION  WANTED. 

Electrician  of  ten  years'  practical  experience, 
well  up  in  the  business,  acquainted  with  A.C.  and 
r>.  C.  Corliss  and  high  speed  engines,  wouldlike 
position  with  large  power  and  lighting  company. 
Am  a  married  man,  temperate  and  a  hustler. 
Have  no  objection  to  location.  Position  more 
of  consideration  than  salary.  Al  references 
furnished  from  present  and  formor  employers. 
Address  BOX  228,  care  Western  Electrician, 
510  Marquette  Bldg.,  Chicago. 


WANTED. 


One  experienced  incandescent  lamp  salesman, 
at  once.  Address  THE  SHELBY  ELECTRIC 
CO.,  Shelby,  Ohio. 


WANTED. 


Salesman  to  sell,  a  newly  patented  push  but- 
ton to  the  jobDing  trade  as  a  side  line.  Please 
state  territory  familiar  with.  All  communica- 
tions addressed  to  BOX  226,  care  Western  Elec- 
trician, 510  Marquette  Bldg.,  Chicago,  will  be 
treated  confidentially. 


WANTED. 


Three  experienced  incandescent  lamp  sales- 
men, byan  oldand  well-established  company  not 
in  the  trust.  Applicants  will  please' state  age, 
experience  and  salary  wanted.  Address  BOX 
199,  care  Western  Electrician,  610  Marquette 
Bldg. ,  Chicago. 


WANTED. 

Several  flrst-class  traveling  salesmen  to  sell 
machinery  and  supplies  for  a  large  company 
manufacturing  electrical  apparatus.  Men  with 
engineering  education  or  experience  preferred 
State  age,  experience,  territory  traveled  in  the 
past  and  salary  expected.  Address  BOX  227, 
care  Western  Electrician,  510  Marquette  Bldg., 
Chicago. 

NOTICE  TO  CONTRACTORS 

Proposals  for  Steam  and  Electric 
Machinery,  Pole  Line.  Etc., 
for  Municipal  Electric  Light- 
ing Plant  for  the  Village  of 
Sauk  City,  Wis. 

Sealed  proposals  will  be  received  at  Sauk  City, 
Wis.,  until  7  o'clock,  p.  m,,  August  4th,  1903, 
for  furnishing  all  labor,  material  and  apparatus 
necesstiry  for  the  construction  of  a  complete 
electric  lighting  plant  for  the  said  "Village  in 
accordance  witn  the  plans, and  specifications  on 
file  with  tbe  Village  Clerk. 

Copies  of  the  specifications  mav  be  seen  at 
the  oface  of  the  Village  Clerk,  Sauk  City,  .Wis., 
or  at  the  office  of  Loren  W.  Burch.  Goosulting 
Engineer,  32;i  E.  Wilson  St.,  Madison,  Wis. 

The  Village  Board -of  Trustees  expressly  re- 
serves the  right  to  reject  any  or  all  bids  and  to 
waive  any  irregularity  in  any  proposal. 

C.  F.  NINMAN, 

village  Clerk. 

Dated  at  Sauk  City,  Wis.,  this  I4th  day  of 
■July.  1903. 


ff^REGORY: 

ELECTRIC  cof 

J-t-ea  5.CLINTON  3T.  CHICAGO 

All  dynamos,  motors,  meters  and  transformers 
listed  by  this  Company  are  at  their  warehouses 
ready  for  immediate  delivery. 

FOR  SALE 

at  a  bargain  if  taken  Immediately : 

1-400  K.  W.  Wesllnghouse  Alternator. 
1-200    ■■      Stanley  Alternator. 
2-150    "      General  Electric  Alternators. 
3-120 
2-160 
tors 

Largest  slock  of  second-hand  electrical  appa- 
ratus in  this  country.  Send  for  our  monthly 
Bargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  guaranteed. 


Westlnghouse  BOO  V.  Railway  Genera- 


WANTED. 


A  good  second-hand  100-horsepower  steam 
engine  either  direct  connected  or  belted  to  a 
good  second-hand  75  K.  W  250  volt  generator. 
State  price,  make  of  each  and  also  length  of 
time  In  use.  Muot  be  guaranteed  to  beflrst  class 
tn  every  respect.  We  desire  that  all  iuformatlon 
be  forwarded  immediately.  "STAR,"  723  Mich. 
Trust  Bldg.,  Grand  Rapids,  Mich. 


WANTED. 


Man  who  understands  boilers,  engines  and 
dynamos,  and  can  do  inside  and  outside  wiring, 
to  run  a  plant  in  a  small  city.  Must  be  steady 
and  reliable  and  know  his  business.  Address 
with  references  and  salary  wanted.  BOX  229, 
care  Western  Electrician,  510  Marquette  Bldg., 
Chicago. 


FOR  SALE. 

60  wood  tanks  for  electrolytic  refining.  50 
Weston  &  Keystone  voltmeters  and  ammeters. 
Old  machinery  and  material  of  all  kinds  pur- 
chased. WALSH'S  SONS  &  CO..  261  Washington 
Street,  Newark,  N.J. 


<t^i 


FOR  ELECTRIC  WIRES. 

ALPHADUGT  MFC.  CO., 

522  W.  22d  Street,  NEW  YORK. 


Sales  Agencies: 
CHICAGO:   W.  M.  Porter, 

303  Fisher  Building. 
NEW   YORK:    William  S.  Brown, 

39  Cortlandt  Street. 
TORONTO:    C.  W.  Bongard. 
78  Bay  Street. 


Enclosed  Arc  Lamps 

FOR  ALL  CIRCUITS. 

The  Osborn-Morgan  Compani 

CLEVELAND,  OHIO. 


A I     ■■Ppi  ELECTRICAL 

VI     Alt  PURPOSES 

Al    H   I    P  PLAIN  OR 

VIbFI  I    b  ENAMELED. 

THE  MONSON  BURMAH  SLATE   CO. 

PORTLAND,    NIE. 


"All  roads  lead  to  Rome.' 


And  all   business  in   New  York 
seems  to  tend  toward 

Grand  Central  Station 


This  great  building,  which  covers 
the  space  of  four  city  blocks,  be- 
ginning at  the  corner  of  4th  Avenue 
and  42d  Street,  is  the  Metropolitan 
terminus  of  the 

NEW  YORK  CENTRAL  LINES 

and  is  the  center  of  the  hotel,  resi- 
dence, club  and  theater  district  of 
the  second  city  of  the  world.  To 
reach  it  se^  that  your  ticket  reads 
by  the  New  York  Central. 

A  copy  of  the  40-page  illustrated  cata- 
logue of  the  "Four  Track  Series."  Kew 
York  Centrals  books  of  travel  and  edu- 
cation, will  be  sent  free,  post-paid,  to  any 
address  on  receipt  of  a  postage  stamp, 
by  George  H.  Daniels,  General  Passenger 
Agent.  New  York  Central  A  Hudson 
River  Railroad,  Grand  Central  Station, 
New  York. 


llM'CORMICK  TURBINE. 


^m\ 


On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work. 

Qlves  a  higher  percentagfe  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  tn  tbe  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem- 

■plating  the  improvement  of  powers,  will  find  it  to  their    interest  to  confer 

with  us,  as  we  are  willing  to  guarantee  result5  where  others  have  failed,  no 

matter  what  make  of  turbine  has  been  In  use.    STATE  RBOUIREMBNTS 

AND  SEND  FOR  CATALOQUE. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


FOR  IMMEDIATE  DELIVERY. 


600  H.  P-  21  and  36x30  Williams  tandem  com- 
pound engine. 

250  H.  P.  12  and  24x18  Williams  tandem  com- 
pound engine. 

250  H.  P.  13  and  20i4xl5   Armington  &   Sims 
cross  compound. 

300  H.  P.  20x18  Erie  Ball  automatic. 
75  H.  P.  10.\13  Frost  automatic. 


DYNAMOS. 

180  K.  W.  and  120  K.  W..  G.  E  ,  60  cy.  A.  S.  type 

1,100  or  2.200  V.  alternator... 
120  K.  W.  »nd  60  K.  W.,  G.  E..  133  cy.  1,100  and 

2,200  V.  alternators. 
150  K.  W.Wood  and  50  K  W.,  Slemens-Halske  60 

K.  W.,  Sieoiens  Hatske  2,000  V.  alternators. 
200  H.  P.  Edison  200  V.  motor. 
Direct  current  110  V  generators,  all  sizes. 


Wr'te  for  complete  stock  list  No    51, 
ILLINOIS  MAINTENANCE    COMPANY, 

1625  MARQUETTE  BUILDING, CHICAGO. 


maamiiidiaLW 


DETERIORATE.    ESTABLISHED    IB  YEARS,  SOLD   BY  AGENTS    AND   DEALERS 

u.s.METALPOLisn ;.  rwHS 

'□LISMES   ALL  METALS.    BnaNcncc    Nr.v  Yon^.  Cnicar.n.  S<i»  FB^ur.rrn      295    E   Wo  r; M .N r.Tfiw  St.  iNOJflMAPn 


Watson 
Motor 

DIRECT-CONNECTED  TO 

Latham  Stitching 
Machine. 

MANUFACTURED  BY 

THE  MECHANICAL 
APPLIANCE  CO., 

710  Hanover  St.,  MILWAUKEE,  WIS. 


Just  specify  "P=K' 


250 


Volt 


Attachment  Plug. 


The  "P=K' 


is  the  Attachment  Plug  that  can  neither  be  broken 
nor  shoi  t-circuited.    It  is  the  handy  and  handsome 


H.  T.  Paiste  Co., 

Chicago.         New  York.         Philadelphia. 
Ask  for  our  New  Catalog  No.  10. 


For  a  Day's  Outing 

or 

Your    Summer    Vacation 

Go  to  Gray's  Lake,  Round  Lake,  Lake  Villa, 
Fox  Lake,  Loou  Lake,  Antioch,  Cam]i  Lake, 
Silver  Lake,  Burlingion,  Lake  Beulab,  Muk- 
wonago,  ^\'aukesha.  Cedar  Lake,  Fond  "Du  Lac, 
Oshkosh,  Neenah.  w  aupaca  or  one  of  the  many- 
other  resorts  located  en  ibe  Lines  of  the  Wis- 
consin Central  Railway.    Call  on  or  address 

Q.  K.  THOMPSON,  C.  P.  &  T.  A.,     , 
230  S.  Clark  Street, 

For  summer  booklets  or  other  information.. 


MAGNET  WIRE 


ROUND, 
SQUARE 

AND 
RECTAN- 
GULAR. 


TRADE  MARK.. 


MANUFACTURED  BY 


Columbus  iRsulated  Wire  and  Brass  Co. 

COLUMBUS,  OHIO. 


CHICACO    EDISON   COMPANY  REPAIR   SHOPS 


Machine  and  Carpenter 
.    Work  of  All  Kinds 
Correspondence   Solicited 


76    MARKET    STREET,  CHICAGO.       TELEPHONE    MAIN 

OPEN    DAY   AND    NICHT. 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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CHAPMAM 

"Lightning  arrester 

TELEPHONE  iTELECHAl'H  LIIMES 

Minnesota  ElecthioCo., 

MINNEAPOLIS.     MJTV3?J,< 

PATENTED  M4HCH  3,1903. 


AUTOMATIC 

DOOR 
SWITCHES. 

THESAMEHIGHGRADE 
AS  OTHER  SWITCHES 
BEARING  THIS 


i. 


^Ji>. 


MANUFACTURED  BY 

THE   HART    MFG.    CO., 

HARTFORD,   CONN, 


APPARATUS 

For  CentraLl  StOLtion  ©Lnd 
Power  Hovise  Eqviipment 


A  DIRECT  CONNECTED  R.AILWAY  UNIT  consi.ting  of 
225  K.  W.  Genera.1  Electric  550  volt  genera.tor,  type  M.  P., 
cl&ss  6-225-120,  form  E,  directly  coi\i\ected  to  Buckeye 
I6,'i-30,!2x30  horizontal  cross-compourvd  engine.  In  excellent 
condition  OLnd  rea.dy  for  immediate  delivery. 

ALTERNATOR.S. 

One  180  K.  W.  General  Electric,  2,300  volts,  60  cycles,  single  phase. 
One  180  K.  W.  Westinghouse,  2,200  volts,  60  cycles,  two-phase 
One  150  K.  W.  Westinghouse,   2,300  volts,  60  cycles,  single  phase. 
One  150  K.  W.  Stanley,  1,100-2,200  volts,  133  cycles,  two-phase. 
Two  120  K.  W.  General  Electric,  1,040  volts,  125  cycles,  single-phase. 
One  120  K.  W.  General  Electric,  2,080  volts,  125  cycles,  single-phase. 
One  90  K.  W.  General  Electric,  2,300  volts,  60  cycles,  single-phase. 
Two  75  K.  W.  General  Electric,  2,100  volts,  60  cycles,  two-phase,  with   switch- 
boards. 
One  60  K.  W.  Westinghouse,  2,200  volts,  60  cycles,  two-phase. 
Three  35  K.  W.  Thomson-I-Iouston,  1,100  volts,  125  cycles,  single-phase. 

RAILWAY  GENERATORS  500-550  VOLTS. 

Two  500  K.  \V.  General  Electric,  6-pole,  speed.  300  R.  P.  M. 

Two  300  K.  W.  General  Electric,  4-pole,  speed,  400  R.  P.  M. 

One  200  K.  W.  Westinghouse,  6-pole,  speed,  510  R.  P.  M. 

Two  200  K.  W.  General  Electric,  4-pole,  speed,  425  K.  P.  M. 

Two  180  K.  W.  Westinghouse,  4-pole,  speed,  535  R.  P.  M. 

One  150  K.  W.  Ft.  Wayne,  6-pole,  speed,  550  R.  P.  M. 

One  110  K.  W.  Eddy,  4-pole,  speed,  600  R.  P.  M. 

Two  100  K.  W.  General  Electric,  4-pole.  speed,  650  R.  P.  U. 

One  100  K.  W.  Walker,  4-pole,  speed, '750  R.  P.  M. 

Two  100  K.  W.  Edison,  bipolar,  speed,  620  R.  P.  M. 

One  90  K.  W.  Thomson-Houston,  4-pole,  speed,  700  R.  P.  M. 

One  SO  K.  W.  General  Electric,  4-pole,  speed,  700  R.  P.  M. 

Five  62  K.  W.  Thomson-Houston,  type  D,  speed,  900  E.  P.  M. 

DIRECT  CONNECTED  UNITS 

One  130  K.  W.  General  Electric,  8-pole,  125  volt  generator,  with  12-20x16  Erie 
Ball  tandem  compound  engine. 

One  60  K.  W.  Eddy,  4-pole,  125-volt  generator,  with  13x12  Buffalo  Forge  engine. 
Brand  new. 

One  50  K.  W.  Commercial,  6-pole,  125-volt  generator,  with  8^2-13x12  Arming- 
ton  &  Sims  tandem  compound  engine. 

One  50  K.  W.  Eddy,  4-pole,  125-volt  generator,  with  13x12  Harrisburg  Ideal 
engine. 

One  50  K.  W.  unit,  consisting  of  two  25  K.  W  General  Electric,  4-pole,  12u-voIt 
generators,  with  one  triple  expansion  vertical  engine. 

One  30  K.  W.  Eddy,  4-pole,  125-volt  generator,  with  10x12  Watertown  engine. 

One  25  K.  W.  General  Electric,  6-pole,  125-volt  generator,  with  QMi^lO  Arming- 
ton  &  Sims  engine. 

Two  25  K.  W.  Westinghouse,  6-pole,  250-volt  generators,  each  with  9x10  Ball  & 
Wood  engine. 

ENGINES. 

One  24x48  Hamilton  Corliss,  450  H.  P. 

One  23x48  Harris  Corliss,  400  H.  P. 

One  18x48  George  H.  Corliss,  250  H.  P. 

One  16x42  Providence  Greene,  200  H.   P. 

Two  18-30x16   Westinghouse  compound,  250  H.  P.   each. 

Three  18%xl8  Armlngton  &  Sims,  250  H.  P.  each. 

One  ISMiXlS  New  York  Safety,  250  H.  P. 

One  10-18x20  Payne  tandem  compound,    150  H.  P. 

One  13-19x15  Mcintosh,  Seymour  &  Co.  tandem,  175  H.  P. 

Two  14x13  Armlngton  &  Sims,  150  H.  P. 

One  14x14  Rice  automatic,  125  H.  P. 

One  13x12  Armington  &  Sims,  125  H.  P. 

One  12-20x12  Westinghouse  compound,  100  H.  P. 

One  11x12  New  York  Safety,  100  H.  P. 

One  12x34  Brown,  75  H.   P. 

One  10^5-1614x12  Armlngton  &  Sims  cross  compound,  100  H.  P. 

One  9x16  Rice  automatic.  75  H.  P. 

One  12x10  Westinghouse  Junior,  75  H.  P. 

One  8x10  B.  F.  Sturtevant,  40  H.  P. 

One  7x8  Payne.  20  H.  P. 


i 


Direct  current  genera^tors  OLnd  motors.  110,  220  a.nd  500  volts. 
Alterne^ting-current  motors,  60  a.nd  125  cycles. 
Brush  o.nd  Thomson-Houston  a.rc  generators — all  siies. 
Babcock  &  Wilcox  and  return  tubular  boilers. 
Transforn\ers,  arc  lamps,  street  railway  motor  equipments. 


SEND   FOR.    BVI.LETINS    GIVING    ITEMIZED   LISTS. 

Charles  E.  Dustin  Co. 

11  Broadway.  NEW  YORK.  Storehouse:  ORANGEBURGH,  N.Y. 


We  Buy  or  Sell 
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REPAIR  SHOP 

OPEN   DAY  AND   NIGHT 

TELEPHONE  US. 

ARMATURE 

FIELDS 

REWOUND 


A  rare  chance  to  increase  the 
day  loads  on  Central  Station,  by 
notifying  customers  where  they 
can  secure  a  good  fan  for  little 
money.  We  have  ready  for  im- 
mediate shipment  1 50  Emerson  12 
inch  desk  fans,  52  volts, 125  cycles, 
S3. 00  each. 

200  Westinghouse  13  inch,  52 
volts,  125  cycle  desk  fans,  S4.00 
each. 

300  General  Electric,  12  inch, 
52  volts,  125  cycle  desk  fans, 
84. 00  each. 

Also  50  General  Electric,  12 
inch,  104  volts,  125  cycles,  swivel 
and  trunnion  fans,  at  a  price  of 
$5. 00  each. 

All  f.  o.  b.  cars  Cincinnati,  O. 

Some  bargains  in  boilers, 
engines,    generators    and    motors. 

Write  us  stating  your  require- 
ments. 


John  A.  Stewart  Electric  Co. 


Offices: 
430  Sycamore  St. 


Factory  and  Warehouss: 
LUDLOW,  KY. 


CINCINNATI,   OHIO 
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WATCH 

THIS  SPACE! 

FOR 

''SPECIAL  ANIMOUNCEIVIEIMT" 

IN  THE  MEANTIME  DON'T  FORGET  THAT 


STILL  MAKE  THE  BEST  AND  MOST 
SATISFACTORY  TELEPHONE  AP- 
PARATUS FOR  ALL  PURPOSES  ON 
THE    MARKET. 

DON'T  BUY  A  THING  UNTIL  YOU  WRITE  US! 


Telephones  that  Challenge  the 
World's  past  Champions  to  an 
"International"  Contest. 


"INTERNATIONAL" 

TELEPHONES  STAND  DNEQUALED 


All  connecting  wires,  binding  posts  and  ter- 
minal screws  fully  concealed. 

No  exposed  metal  parts  form  a  part  of  the 
circuit  at  any  time. 

The  only  instrument  of  its  kind  on  the 
market. 

1111011(1111111011  clear,  distinct  and  far-reaching, 
lidllaiilillul  impossible  to  deteriorate. 

Every  distinct  part  of  our  equipment  is  made 
strong  and  durable. 

TruX\  SWITCHBOARDS  ElS^^sigSa"^^ 

FOR  ANY  SIZE  EXCHANQB. 

"International"  apparatus  embodies  in  the 
construction  of  the  parts  many  new  features  of 
vital  importance  to  the  durability  and  efQciency 
of  a  plant. 

Correspondence  solicited. 

INTERNATIONAL  TELEPHONE  MFG.  CO. 

Harrison  and  Cliatoa  Sts.,  CHICAGO.  U.  S.  A. 


'•3 ■•^■••■■•■••IS*SSSSSa«SSS«*aSaS**SSS*«SSaaaaB*S!SS«i*St*aSSitSttl3SSSa*SSSB!a 

•«ea*«**«*»f •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

iijj  Tvingsten.  MaLgnet  Steel  te 

'•mm  ■•» 

••••  m^  ••• 

•>••  ^— ^-^.^^^^^^^^-^— ^— .^^^^_— _^^^^^^^^^^^^....  ••• 

■•••  '  '  ■      -'     aaa 
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•>••  ■•• 

!•••        Best  permanent  magnet  steel  for  high-grade  telephones.        ••• 
••••  ••■ 

;i::   A.  C.  Leslie  £^  Co..    Montreal.  Can.    :j: 


•a*i 
ta«« 


AGENTS  FOR  NORTH  AMERICA. 
>■•••■••••••■••••• 


THE  EMANCIPATION 


OF 


UNCOLN 


.^<=^ 

yi 

Y 

fM 

^^^HB^~^ ';,.';  jAfl 

K 

Telephonically  speaking,  Lincoln,  Nebraska,  se- 
cures its  freedom  througli  tlie  medium  of  tfie  AU- 
TOIWATIC    EXCHANGE. 

The  AUTOMATIC  ELECTRIC  COMPANY,  of 
Chicago,  has  sold  to  the  Lincoln  Telephone  Com- 
pany complete  equipment  for  a  present  installation 
of  3,000  lines,  with  provision  for  an  ultimate  capac- 
ity of  10,000. 


LEIGH  FOUR-PARTY  LINE  SELECTIVE  SIGNALING  SYSTEM 

CONDENSERS   TO    STOP   THE     BATTERY    FLOW. 
NO  SPRINGS  OR  RELAYS  TO  GET  OUT  OF  ORDER. 

METROPOLITAN     TELEPHONE    &     ELECTRIC     CO., 

610    WILSON    AVE.,    CHICAGO,    ILL. 


McNAMARA    BROS.  MARTIN  MALEY, 

MANUFACTURER  OF  ALL  KINDS  OF 

VERMONT    SLATE 


ELECTRIC  SWITCHBOARDS, 
SLATE  AND  MARBLE. 


Write  lor 
Catalosue  B. 


Fair  Haven,  Vt. 


FOR  ELECTRICAL  USE. 

Switchboards    A    Specialty. 

FAIR  HAVEN,  VERMONT. 


OVER    150,000    PHONES    IN    DAILY   SERVICE 

SWEDISH-AMERICAN  TELEPHONE  COMPANY, 

SEE     THE     POINT? 


CHICAGO 


Ttilx 
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TOY- 


TELEPHONES 


A  Toy  Telephone  will  work — with 
varying  results — when  new.  So  will 
all  grades  of  telephones,  but  this  does 
not  prove  that  the  Toy  Telephone 
should  be  used  for  practical  purposes 
where  maintenance  and  cost  of  opera- 
tion are  important  items.  Under  any 
circumstances  and  for  any  service  the 
best  telephone  made  is  none  too  good. 

Kellogg  Telephones  are  peerless  for 
long  distance  or  local  service  and  their 
remarkable  lasting  qualities  prove  them 
the     cheapest     in     the     long     run. 


Kellogg    SwIichboartI    anti 
Supply  Company 

GREEN  AND  CONGRESS  STREETS,  CHICAGO 


346  BROADWAY 
NEW  YORK 


ELECTRIC  BUILDING 
CLEVELAND 


KEYSTONE  TELEPHONE  BLDG. 
PHILADELPHIA 


»^^fiipiii  ipupwp^rww'wiyifw  ■  III   ipifpii^ 


CATERING 

TO     THOSE     WHO 
DEMAND     QUALITY. 

American 

Electric  Telephone 

Company 


MAKERS 
OF    THE 


EXPRESS    SWITCHBOARDS 


HOTEL 

TELEPHONE         CHICAGO 


-     ILL. 


There's  a  Vast  Difference 

in  Telephone  Apparatus,  and  the  successful  telephone  man  \s  the  one  that  profits  by 
the  experience  of  oiher5.  Surely  Strombere-CarUon  telephones  must  possess  merit; 
oih^irwlse  we  could  not  malce  the  statement  below; 

One 
Quality 


A.  B.  Smith,  State  Representative,  Grand  Rapids,  Michigan. 
WRITE    FOR    BULLETINS. 

No.  1~E.     Railway  Telephone  Apparatus. 

No.  2 — E.     Bridging  Telephones  and  Small  Generator  Call  Switchboards. 

No.  3  — E.    Construction  Material  and  Supplies. 

No.  4— E.     Generator  Call  Telephones  (In  print). 

No.  5— E.     Central  Energy  Telephones  (In  print). 

STROMBERG- CARLSON  TELEPHONE  MAN'F'G  CO., 


General  and  Eastern  Sales  Office, 
ROCHESTER,  N.  Y. 


Sales  Department, 
CHICAGO,    -    ILL. 


"Button"  Type  Telephoae  Transmitter. 


Louder,  clearer  and  better  in 
every  way  than  the  "Solid 
back".  Let  us  tell  you  about  it. 


Send  for  Bookletm 


THE     FAHNESTOCK 
TRANSMITTER    CO., 


74  CortlaLi\dt  St., 


New  York  City 


Carbon  Arrester  In  Detail. 


MOON  TERMINAL  HEAD 

With  CARBON  ARRESTERS  or  with 
COPPER  ARRESTERS. 

NO   CHANCE   IN    PRICE    LIST,  WHICH   APPLIES 
TO    EITHER  TERMINAL. 

The  MOON  TERMINAL  has  certain  essentia! 
features  which  afford  absolute  protection  to  tha 
Cable  Wires.    This  is  demonstrated  by  Its  record. 

Thorough  tests  show  that  this  apparatus  with 
Carbon  Arresters  will  withstand,  without  Injury, 
a  current  of  heavy  voltage. 

SEE  METAL  OUTER  CASE  OR  STORM  BOX. 

Catalogue  end  Price  List  on  request. 


0  Kmr:r>, 
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DEAROORIM   MIOM-ORADE   l-UBRIOANTS. 

1 

DEARBORN  VEOETABUE:   BOIUER  CO IVI ROUNDS. 

1 

ARE    YOU    FAMILIAR    WITH    THEM  ?                                            THEY    ARE    MONEY    SAVERS. 

1 

CORRESPONDENCE    SOLICITED. 

27-34  RIALTO  BUILDINC,  CHICAGO,  ILL. 


IH         KOGAI 


^r-aslden« 


Telephone:  Harrison  3930  and  3631. 


"D  ESISTANCE  rods  of  Dixon's  Graphite 
give  high  resistance  in  contracted  space. 
Any  size,  any  resistance.     Ask  for  sample 
and  booklet  125. 

JOSEPH  DIXON  CRUOIBLE  COMPANY,  Jersey  City,  N.  J. 


REG.TRADE MARKS  Jhe  Rhosphor  Bronz E  SmeltingCo.Iimited, 
'  2200  Washington  AVE..PHILADEL.PHIA. 
1      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
■  INGOTS,CASTINGS, WIRE, R0DS,'SHEETS, ETC. 

yiovd,r^%u,vy:'  —DELTA    METAL 

:        yX      ^         CASTINGS,  STAMPINGS  AND  FORCINGS 


■iUli 


aaUjygtiSl 


THE  WILLIAM  TOD  CO. 


BUILDERS  OF 


CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


Main  Office  and  Works: 
YOUNCSTOWN,  OHIO. 


BRANCH  OFFICE: 
PARK  BUILDINC, 
PITTSBURG,    PA. 


JEFFREY  fu^K'E^T  DREDGES 


FOR  CATALOGUE, 

ADDRESS 

THE  JEFFREY  MFG.  CO. 
COLUMBUS, OHIO. 


N.Y.  SAFETY 
STEAM 
POWER  CO., 

60S.  Canal  St. 
CHICAGO,  ILL. 


New  York,  Philadelphia, 
San  Francisco,  Boston. 


ARE  YOU  LOOKING  FOR  MONEY? 

I£  so,  buy  WALRATH  QAS  OR  GASOLINE  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Exposition. 

It  will  produce  as  good  a  com- 
mercial light  as  that  of  an  auto- 
matic steam  engine,  either  belted 
or  direct  connected  generator. 
Simple.  Economical  and  Reliable. 

fcend  for  Catalogue  W. 

MARINETTE  IRON 
WORKS  MFQ.  CO., 

MARINETTE,  WIS. 

AGENCIES— 
801  Fisher  Building,  ChlcaKO.         619  Stevenson  Building,  Indianapolis. 
703  Bijou  Building,  Pittsburg. 
MacKay  Engineering  Co.,  149  Broadway,  New  York. 

Mackay  Engineering  Co.,  100  Boylston  St.,  Boston. 

Strong,  Carlisle  &  Hammond  Co.,  Cleveland. 


GASOLINE  MOTOR  GASTINCS 

-FOR- 

BIGYCLES,  AUTOMOBILES, 
AND  LAUNCHES. 

LOWELL    MODEL    CO., 

NORTH  CHELMSFORD.  MASS. 


DUGALD  C.  JACKSON,  C.   E. 
WILLIAM   B.  JACKSON,  M.  E. 

MEMBERS 

AMERICAN   INSTITUTE  OF   ELECTRICAL   ENGINEERS 

AMERICAN    SOCIETY     OF     MECHANICAL     ENGINEERS 

AMERICAN    SOCIETY   OF   CIVIL    ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,    WIS. 


/mE-GmpHim 

rcoMMumoRm 
f    BRUSH  Mm  I 


,  'itV^  -V\1%R\CW \V\t      \/ 


There's  No  Friction 

with  the  Fibre-Graphite  Commutator  BniBh, 
Being  90  percent,  pure  graphite,  it  insareB  low 
rcflistancc,  no  aparking  under  a  varying  load,  and 
longer  wear,  TLere  is  no  greasing  required. 
The  Fibre-Graphite  is  therefore  the  most  cco» 
nomic  brush  on  the  market.     Send  for  price  list. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

5155  Wakefield  St.,  Germantown,  pniLADELPHIA. 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING   COMPANY. 

BIO  Marquette  BIdg.,  CHICAGO. 


EMPIRE  WIRE  COMPANY, 

riAONET      WIRE     AND     BARE 
AND    TINNED   COPPER   WIRE. 


FACTORIES',  USBON,  N.  H. 


CnlCAQO  OPPlCBi  ,„^    „.„  „„„„„  CT- 
AND  STOCK       1  *"  ^-    '^'^  BUREN  ST. 


Write  Department  D 
for  Catalog. 


SAMSON  TURBINE 

You  can  SAVE  MONEY  if  you  will  use  a  SAMSON 
to  drive  your  GENERATOR,  because  the  SAMSON 
attains  a  QUICKER  SPEED  than  any  other  turbine  oper- 
ating unde.r  the  same  conditions.  This  allows  the  use  of 
LIGHTER  and  con.sequently  CHEAPER  TRANSMIS- 
SION MACHINERY. 

JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.  S.  A. 


Colorado 
California 

Are  interesting  states  to  visit  at  aay 
season  of  the  year.  Colorado  is  not 
only  a  summer  resort,  nor  California 
merely  a  winter  resort.  Thro'  train 
service    daily  from     Chicago  via  the 

ChicagOjMilwaukee 
&  St.  PauLRailway 

Three  trains  a  day  to  San  Francisco 
and  one  to  Denver.  A  handsome  book 
of  fifty-six  pages  descriptive  of  these 
states,  and  the  new  service  there,  sent 
to  any  address  for  six  cents'  postage. 

F.  A.  MILLER, 

Qeneral  Passenger  Agent, 

CHICAGO. 
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ARNOLD    ELECTRIC 
1  POWER  STATION  Co. 

Engineers,  Contractors  (or  Complete 
Electric  Plants.    Results  Guaranteed. 


CHAS.  L.  BROWN, 

Contracting  Electrical  Engineer. 

804  Fisher  Building, 

[  Telephone  Harrison  3698.       CHICAGO. 


^RUMB,W.  H.  &  Company 

Engineers  Contractors, 

TELEPHONE  ENGINEERING  AND 
CONSTRUCTION, 


1263  Monadnock  Bldg., 


Chicago. 


MICHAELS  &  HILLY, 

CONTRACTING  AND  ELECTRICAL  ENQraEERS. 

Manufacturers  Of  Slow  Speed  Dynamos 

and  Motors. 

Secondary  Transt'ormers  for  Bells 

and  Annunciators. 

(iO  &  02  West  Van  Buren  Street.  Chicago,  III. 


BRYAN,  WILLIAM  H.  I 


M.  Am.  Soc.  M.  E.. 


Consulting  Mechanical  and  Electrical 
Engineer. 

Lincoln  Trust  Building,  ST.  LOUIS. 


Represented  in  this  "Directory"  are 
enabled  to  come  in  touch  with  many 
prospective  customers  who  cannot  be 
reached  through  any  other  source. 


I  Long  Dlfltanca  Piione  Central  2id8. 

SCHOTT,  W,  H„ 

ENGINEER  AND  CONTRACTOR, 
Spkoialties— Central  station  Heating  Plants, 
I  Water   Works  Steam  Plants,  Electric  Light, 
I  Qas  and  Street  Railway  Plants. 
1  1220-21  Marquette  Building,    CHICAGO. 


FELT,  CHAS.  E.&  CO. 

Mechanical  and  Electrical 
Engineers, 

1155-56  Monadnock  Blk.,  Chicago. 

Rp(?clfloations,  plans  and  estimatea  forelec- 
1  Installations.    Inventions  developtz-d. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer, 

plans,  Specifleationfl  and  SnpervlHlon  of  In- 
Btallation  ot!  complete  telephone  plants. 
Special  Reports  on  Telephone 
Properties  and  Apparatus. 

'  411  Electrical  Bldg.,  Cleveland,  ( 


WILL    PAY 

engineers  not  represented  in 
this  department  to  carry  a 
:ard  regularlv. 


BUTTERFIELD,  J.  F. 

ELECTRICAL  ENGINEER  AND  CONTRACTOR. 
Complete  Telephone  Exchanges  Built  and  Ma- 
terial Furnished. 
Cable  Construction  and  Underground  Conduit 
Construction  a  Spprialty. 
'■0:<.  Ii:i  Adams  Street.        CHICAGO, 


Humphrey,     Henry    H. 
CONSULTING  ENGINEER. 

Central  Lighting  Stations, 
Electric  Power  Transmission. 
[305,  Chemical  Bldg..       ST.  LOUIS. 


BISSELL,  G.  W.,  M.E.j 

Iowa  State  College,  Ames,  Iowa. 

Consulting  Mechanical  Engineer,  Lighting, 
Power,  Pumping  and  Heating  Plants  tested  I 
AND  DHSIL.N'ED.      Econooiy  and  Power  Tests  I 
of  Engines  and   Boilers. 


C.  W.  Cabman.  M.  C.  Haktman. 

Carman,  Chas.  Whitney 
&  Co., 

CONSULTING  ENGINEERS, 

88  La  Salle  Street,  CHICAGO. 


KOHLER    BROS., 

Contracting     Electrical    Engineers, 
Lighting  Power  Railways, 

1804-1806-1808-1810-1812  Fisher  Building, 
CHICAGO. 


■'S^SBS 


A  WEEKLY 
REPRESENTATION! 

in  this  "Directory"  enables  engi-  { 
neers  to  keep  before  all  possible  I 
customers. 


READ  THE 


ELECTRICAL  PAPER. 


LIGHT,  HEAT  and  POWER 


By  installing  our  system  of  Un- 
derground Steam  Heating 
Mains  Electric  Companies 
can  furnish  large  blocks  which 
now  have  their  own  Boilers, 
Engines  and  Dynamos,  with 
Steam  Heat,  Electric  Light 
and  Power. 

They  can  increase  their  Elec- 
trical business. 

They  can  increase  their  receipts. 

They  can  defy  competition. 

They  can  pay  their  fuel  and  la- 
bor bills  and  interest  on  the  in- 
vestment for  the  Steam  Mains, 
by  the  sale  of  Exhaust  Steam. 

We  have  installed  more  than 
250  such  plants  which  are 
operating  successfully. 


ONE 


We  contract  for  the  construc- 
tion of  the  Steam  Mains 
complete. 

Our  work  is  the  best. 

Our  expansion  devices  and  in- 
insulation  are  models  of 
effectiveness. 

We  have  the  only  Meter  System 
in  use  without  which  no 
public  utility  enterprise  can 
be  sure  of  success. 

Our  prices  are  moderate. 

We  guarantee  results. 

Write  for  pamphlet  showing 
how  it  is  done. 


AMERICAN  DISTRICT  STEAM 

COMPANY,         LOCKPORT,   N.  Y. 

Mention  Western  Electrician. 
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CEDAR  POLES 


From  I  e  Feet  to  70  Feet. 
SPECIAL  PRICES  OH  SMALL  POLES. 


CM. WORCESTER  CO. 

SUITE    IZ06  TRIBUNE  BLDG.  CMICASO. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


<'-**I^**"' 


■4VS  ic     u  ^. 


^  ^  >  ^  \f  SAGINAW,    MICH. 


>^^ 


STANDARD    TIE    COMPANY,  1217-23  Chamber   of  Commerce,   Detroit,   Mich. 


IDAHO 


8,000  in  one  yard,  now  ready  (or 
shipment.  40  ft.  to  70  ft.  long, 
7  in.  and  up  tops.    Must  be  moved. 


CEDAR 
POLES 


Large  stocks  Michigan  White  Cedar 
Poles.    Write  for  Prices. 


FRANCIS  BEIDLER  &  CO., 

519  W.  22d  St.,  Chicago,  III. 


1^. KLEIN    &  SON. 

LINE  BUILDERS'  TOOLS. 

Our   Tool   Book   tells  about  them. 
It  is  of  Interest  to  all  linemen.    Get 

a  copy  now.    FREE. 

Headquarters  for  Linemen's  Tools. 

MATHIAS  KLEIN  &  SONS.^'-'SScl'e'o^rL-''- 


NiCKELjgATE. 

llieNeyflJork.Chicago^  StlouisKR. 

Offers  Three    Express  Trains 

Every  Day  between 

CHICAGO 

and  All  points 

EAST 

Through  Cleveland  and  Buffalo 

Through  Sleeping  Cars 
Day  Coaches  and  Dining  Cars 

Individual  club  meals,  ranging  in  price  from 
35c  to  81.00;  also  service  a  la  carle.  Midday 
luncheon,  50c. 

CHICAGO  DEPOT:    La  Salle  St.  Station. 
CITY  TICKET  OFFICE:    lit  Adams  St. 

JOHN  Y     CALAHAN,  General  Aocnt 
113  Adams  Street,  Room  298.  CHICAGO 


LOCUST  P I N S  Southern  Cedar 


TEN    YEARS' 

EXPERIENCE    IN     MAKING 

enables  us  to  know  what  we  are  talking  about  when  we  assure  you  that  our  pins  will  shed  water 
better  fit  better,  and  last  lonsrer  than  others.  Then  there  is  a  difference  in  timber.  Ours  the 
best  that  grows.         CAROLINA  LOCUST  PIN  &  MICA  CO.,  Franklin,  N.  C. 


CEDAR  POLES  r^i^t.ki^^:'.''' 

SPECIAL    PRICES    UPON    APPLICATION. 
PROMPT    SHIPMENT    A    SPECIALTY. 

&.  E.  WHITMORE,  230-31-32  Lumber  Exchange,  Minneapolis.  Minn.' 


POLES, 
POSTS, 
TIES, 


CEDAR 

H.  M.  LOUD'S  SONS  CO.,  Au  Sable,  Mich. 


•i-'^ '.>:•'» • « •.'.\» •♦'«' »^.» : •  •'.•*' 


NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  NewYork 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 

General  Offices:     Centurt  Building. 

NEWARK,  N.  J. 

Over  FIFTEEN  THOUSAND  (15,000)  miles  in  use.    ReceiTed  the    s-:ti'::~      -m^  -■ 

highest  award  in  its  class  at  Paris  Exposition,  1900  "'^i^'i^^^  "'.^A 

and  Paa-Amerlcan.  Buffalo,  1901.  ^'-'"^tSt^^'' 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


IDEAL    FIRE    PROTECTION    FOR   ALL 
ELECTRICAL   APPARATUS. 

HIgliest  Awards  at  National  Export,  Central  Canadian, 
Pan-American  and  Cliarleston  Expositions. 

MONARCH    FIRE   APPLIANCE    CO.,     " 
247-249  Pearl  St.,  New  York  City. 


WHITE  CEDAR  POLES 
Hall  L.Brooks 

TOMAHAWK,WIS. 
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WHOLESALE 
PRODUCERS 


POLES 


LrNDSLEY     BROS.     CO. 


THE    LINDSLEY    BROS.      CO. 


(MICHIGAN      POL.E:s)    CHICAGO.  1:1  M  (WESTERN     F>  OI-ES  )  SPDKAN  E.    WASH. 

ADDRESS      INQUIRIES    TO      SENERAL      OFFICES        TRIBUNE      BLDG.    CHICASO. 


WE'D   LIKE   TO   HAVE  A  LITTLE  TALK  WITH  YOU  REGARDING  OUR    -  — — 

Drop  us  a  line  and  we  can  tell  the  whole  story— all  about  the  low  price,  quick  shipment,  etc. 
Let  us  hear  from  yon.    ^V^ite  to-daj'. 


MALTBY  LUMBER  COMPANY, 


509  Phoenix  Block, 


BAY  CITY,  MICH. 


CEDAR  POLES 

CARNEY  BROTHERS  COMPANY, 

610  Chamber  of  Commerce,   CHIQACO,'  ILt,, 


POLES 


W.  C.  STERLING  &  SON, 


MONROE.   MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


POLES,  TIES,  POSTS. 


PRODUCERS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 
We  want  your  Inquiries  always. 


IDAHO,  WISCONSIN, 
MICHIGAN  ...... 


CEDAR  POLES 


FOR  TELEPHONE.  TELEGRAPH, 
ELECTRIC    LIGHT,     TROLLEY. 


POSTS,    POLES.    TIES    AND    EVERYTHING    IN    WHITE    CEDAR 

YARDS      IN    IDAIin      AM>      AT      W  ASH  IllKX.      PI.IMMKK      AM>       IIKLLK,      WISCONSIN. 


JOHN.  H.  FOWLER 


GENERAL  OFFICE:     1705  FiSHER  BLDG..    CHICAGO. 

n  -   -».   n«i„„,  ;  Washburn.  Wisconsin,  and 
Branch  OHiMs:  j  sp„|(a„,,  wash|„g,o„. 


FOWLER-JACOBS  GO. 


IPa^^VaWx;^  (Vw^Xc>AU/  §>.vJ(WWftV  ^Jv^rw  ^      ^AoAvwc*W  ftMyV{WiW>>U;wv:    $A&tvvv(\W,lft^k^. 


)ra%eWHITE^&°Lti 

of  all  sizes. 

Let  us  quote  you  prices. 

PACE  &  HILL  CO. 

1235  Guaranty  BIdg. 
MINNEAPOLIS,  MINN. 


LARGE  STOCKS 

WHITE  AND' 


kOW  PRICES 

DAR  POLES 


CHICAGO  LUMBER  &  COAL  CO. 


1129-30-31  LUMBER  EXCHANGE  MINNEAPOLIS,  MINN. 

1.000  7-INCH   25s  TO   MOVE  AT  A  LOW  PRICE. 


■*i^ifwp*>fw»piwn"w  wwi^ifw  Willi   ipipiipi 

CEDAR  POLES 

THE 

Vaieniine'Ctark  Co. 

234-    La    Salle    Stfeet,    CHICAGO 


Pinconning,    Mich, 


YARDS: 
Green   Bay,    Wl:  Mew  London,    WIb. 


—  ■'-*'^' 


'.-*'^- 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG   LENGTHS  A  SPECIALTY. 

YARDS:]  1°*;;°;^^ 

WESTERN  LUMBER  &  POLE  CO.,     -     Main  Office,  DENVER,  COLO. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constantly  on  Hand 


Poles 


T|P#|    \    Yellow  Pine  stock.  100.000  M»rvuf.ctured   by 

TICO  1  .V/«e'^;o?£%^;a."a7.d''sf/.^:  ECCLESTON  LUMBER  CO., 

^^^_    ^^    I  {Southern  W Kite  Cedar)      29  Broadway,  NEW  YORK. 

nff||     EC    \  long  Iea.f  Yellow   Pine 

■•■■■     trt    I  octB.«on»l  oi-nd  square, 

■     WiBBW#    ^  Chestnut  and  Cypress.  "Prompt  dtlitl.ri.j  from  slocK..  />'*»] 

Yellow  Pine  Cross  Arms,  Pins  and  Bracliets.  yorKcHyyard..crdir,ctfrommiih. 


POLES 


BUY  YOUR  POLES  FROM  FIRST  HANOS-THE  PRODUOER. 

Dii   cm  iicD  I  iiiiDirD  An    merchants'  national 
.  M.  rULMbn  LURlDtn  bll.,  bank  bldg.,  chicaqo. 


MICHIGAN  WHITE 


PROMPT  SHIPMENTS. 


LARGE  STOCK. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicagp. 
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Night  View  of  Fifth  Avenue.  Pittsburgh,  Pa. 
By  Permission  of  "The  Pittsburgh  Dispatch." 


The  Farmers'  Bank  Building  to  the  left  in  this 
illustration  is  rendered  particularly  conspicuous  by 
the  brilliant  interior  illumination  afforded  by  : 


Nernst  Lamps 


Economy  and  superior  quality  of  light  have  led  to 
a  large  number  of  modern  office  buildings  being 
equipped  with  the  NERNST       :        :        :        :        : 


Electrical  Supply  Dealers 

will  send  illustrated  Booklet  No.  6.  describing  the  efficiency  and  economy  of  the  Nernst  Lamp 

or  address  any   Sales  Office  of  Nernst  Lamp  Co. 

Pittsburgh,  Payette  St.  and  Garrison  Place;  New  York,  Equitable  BIdg.;  Boston,  Board  of  Trade  Bld^.;  Philadelphia,  Real  Estate  Trust  BIdg.;  Chicago,  National  Life  BIdg. 


SCHEEFF^ER  INTEGRA  TING 

WA  TT METER 

TYPE  E  FOR  ALTERNATING  CURRENT  1  TYPE  F  FOR  DIRECT  CURRENT  CIRCUITS 

DUST    AND    BUG    PROOF 
IMPROVED  CONSTRUCTION 


1 


TYPE  E. 


TYPEF. 


Moving  parts  aro  extremely  light, 
insuring  a  highly  sensitive  and  ac* 
curate  meterm 


\ 


WRITE  eOR  PRICES  AMD  DESORIPTIVE 
LITERATURE. 


DIAMOND   METER 
COMPANY, 


ALTERHATIHB  CURREMT.  PeOfia,  I  Urn, 


U.  S.  A. 


DIRECT  CURREHT, 


t 

I 

! 


--1S9I 
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WE  MANUFACTURE 


WIRELESS 

TELEGRAPH  APPARATUS 


This  Set  Costs  SDO.OO  F.  O.  B.  Factory. 

Comprises  Cenplete  Sender  and  Receiver  for  Stationary  or  Porfali'le  Werl(. 

Write  us  (or  Anything  Pertaining  to  Wireless  Telegraph  Apparatus  and  Supplies. 

We  can  furnish  you  separate  parts,  or  any  special  parts  that  you  may  require. 
Spark  Coils,  Coherers,  Relays,  Registers,  Recorders,  Automatic  Tappers.  We 
can  furnish  you  prices  on  Special  College  Sets,  Students'  Sets,  and  also  on  our 
Special  Commercial  Wireless  Telegraph  Sets,  for  short-distance  or  long-distance 
telegraph.    Write  us  for  pamphlet  and  circular. 

If  you  are  interested  in  the  Wireless  Telegraph,  the  Clark  Wireless  System 
has  sho\™  its  merit  in  all  tests  and  requirements.  We  can  fill  your  orders  for 
high-grade  apparatus. 

Thos.  E.  Clark  Wireless  Telegraph  &  Telephone  Co. 

Detroit,  Mich.,  U.  S.  A. 


20th   CENTURY 

LAUNCHES 

When  figuring  on  your  summer  out- 
ing, we  know  you  will  be  in  want 
of  a  boat  of  some  description,  so 
you  can  enjoy  yourself  and  obtain 
the   benefit   of   your   vacation. 

SO  LET  US  FIT  YOU   OUT. 

RACINE  BOAT 

MANUFACTURING  COMPANY 


BOX  13,  RACINE,  WIS.,  U.  S.  A. 


The  ideal  gentleman's  pleasure 
craft.  The  finest  launch  that  floats. 
Speedy,  safe,  simple  and  reliable. 

15  FT.  FISHING  LAUNCH,  S150.00 

16  FT.  FAMILY  LAUNCH,    200.00 
35  FT.  CABIN  LAUNCH,  1,500.00 

Send  10  cents  for  80-page  illus- 
trated catalogue  giving  the  truth 
ID  detail  about  the  best  boats  built. 


^^^Hii-' 


E  stands  for  Excellence, 
the  prominent  feature  of 
these  Type  E  motors 
for   direct   current   use 

Excellent  in  design 
Efficient  in  operation 
Easily  altered  for  either 
Enclosed  or  open  frame 

Economically  used  in 
Every  location  because 
Engineers  with  skill  and 
Experience  design  them 

BULLETIN  No.  1036 

Fort  Wa>.yrve 
Electric  Workt 

Ma-irv  Office  and  Fa.clory, 


FORT  WAYNE 


IND. 


'#•#■#■#■#■#•#■ 
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ALLIS-GHALMERS  CO.,  I 

CHICAGO,  U.  S 

.  A. 

^«^^  .     ij 

Sole  BuPlders 
of 

Mffl^Xt-ia' 

REYNOLDS 

il8ihiJr*^^fSBjtf 

CORLISS 

iF^^^^^pPillHI 

ENGINES 

Reynolds  Corliss  Engine. 

For  All 
Power  Purposes 

SPECIAL  ENGINES  FOR  ELECTRIC  LI6HT  and  STREET  RAILWAY  PURPOSES.    ■ 

RIEDLER    PUMPS    AND   AIR    COMPRESSORS.                    H 

STURTEVANT 


:BLOWE7iS 


ARE  BVILT  IN  ENDLESS  VARIETY 


HIGH    PRESSURE    BLOWERS    FOR 

Cupola  Furnaces  and  Forges  are  capable  of  producing 
pressures  up  to  16  ounces  per  square  inch.  The  shells  are 
of  cast  iron,  the  shafts  of  high-grade  steel,  carefully  finished, 
and  the  wheels  of  thin  galvanized  steel  mounted  on  extra 
strong  arms  and  accurately  balanced.  The  great  length  and 
special  oiling  features  of  the  journal  boxes  render-them  prac- 
tically non-heatable.  They  can  be  arranged  on  adjustable 
beds    so    that    belts    can    be    tightened     while    running. 


B.  F.  STURTEVANT  CO. 


New  York 


BOSTON,  MASS. 

PhlUdelphIa  Chicago 


London 


^Black  Diamond  File  Works  ^ 


BSt.  1H03. 


Inc.  1S05. 


Twtiv* 

hfieriai  at 
iniei  national 
Expositions 


4<{ 


tpeclil 
Prize 

Gold  Modal 
at  Atlanta, 
1896. 


OVB  GOOKiH  ABF.  OK  SALK  IX  KVKRY  LKADINO  BAKDWASE 

STOEK  IN  THE  UAITEI*  STATES  ABM)  OAKAUA. 


0.  Ik  H.  BARNETT  COMPANY, 

PHKLADELPHIA,    PA. 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  insulation  and  mccliaDical  purposes,  io  sheets, 
tulxB,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


BEFORE    CONTRACTING    FOR 

I  NOANDESCEIMT      l_ 

CET  THE 

STERLING   SPECIAL 

LITERATURE. 

STERLING  ELECTRICAL  MFG.  CO. 


WARREN,  OHIO. 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBING. 

For  Electrical  and  Mechanical  Purpoaes,  Railway  Duet  Guards,  Washcrg 
and  Packings.    Patent  Insulating  Cleats. 

MANTT^AOTUBED  BT 

THE  KABTAVEUT  MAHUFACTUBINB  CO.  Wilmington,  WL 


.acbwanna 
iailroad 


TnM  I.  THI  ..*.  OF  1MTI«.MIT. 

Theie  art  the  tifnali  prompt  and  trut^ 
That  make  the  journey  safe  for  you 
Over  the  bed  of  ballast  rock 
That  keeps  the  trains  from  jar  2knd  shock 
That  smoothly  run  both  day  and  ni£ht 
On  the  duitlesi  Road  of  Anthracite 


ALL  SIGNALS  OPERATED  EXCLUSIVELY  BY 

EDISON    PRIMARY  BATTERIES 

Formerly  Known  as  Edison-Lalande. 
FULL  DESCRIPTION   IN  BOOKLET  NO.  4. 

EDISON    MANUFACTURING    COMPANY 

FmclMj,  OBANQE,  NBW  JBRSEV,  U.  S.  A.  N.w  York  Oillw  >}  CHAMBBBS  STRBGT 

Chicago  Olllu,  304  WABASH  AVENUE 


Vol.  nilll.  $3.00  Per  Aiiui. 


Publistilng  Company,  Uhicago. 


CHICASO,  AU&UST  1, 1903. 


10  CcMTs  A  Copy.       NO.  5. 


JMDI     CV  INSULATED 

JIVIr    L.CiA.  WIRES  AND  CABLES. 

RUBBER  COVERED,   WEATHERPROOF.   UNDERGROUND  AND  SUBMARINE. 

^""r^huson""^       The  Simplex  Electrical  Co., 

Monailnock  Block,  CHICAGO.  I  lO  State  Street,  BOSTON,  MASS. 


WCSTERN   SCLLING  AGENT. 

H.   R.   HUSON. 

1137  Monadnock  Block.  CHICAGO 


1889— Paris  Sxposition, 
Medal  for  Bnbber  Insulation. 

1893— World's  JPair, 
Medal  for  Rubber  Insnlation. 


THE  STAIVDABB  FOB 

RUBBER  ISfSUIiATIOSr. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape.  Manson  Tape,  Candee  ""^.r  Wires. 
THE  OKONITE  CO.,  Ltd 

ff'o'i'int  llT,f.  f  "'"s'"-        253  Broadway,  New  York. 


Geo.T.  Manson, Gtn'l  Sunt, 
W.  H.  Hodglns,  Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  00., 


UANUFACTURERS  OP 


Paraniie  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE; 
TELEPHONE,  TBLBORAPH  AND  HRB  ALARM  CABLES. 

All  Wires  are  tested  at  Factory.  JONESBOBO,  INJDl 


l-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO.,     PHILADELPHIA 


TURN-DOWN  LAMP 

Teaches  people  to  use  more  current  by  Cuming 

lamps  down  Instead  of  out. 

Write  tor  delallea  Information. 

PHELPS  CO.,  50  Stata  St.,  Datrolt,  U.  8.  A. 


ESTABLISHED  1875. 
COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

IWULTI-SPEED  MOTOR 

7*ractlcally  dust  and  water  proof.  For  Portable 
Drilling,  Tapping,  Reaming,  Emery  Grinding,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Genl  European  Agents.  Seliff,  Sonnenthal  A  Co. 
85  Queen  Victoria  Street,  London,  England. 


N.  1.  R 


National 
India 
Bnbber  C«.'g 

RUBBER  COVERED 
■CS     AIHI3     O.ABL.KS. 
OFFICE  AND  FACTORY:  BRISTOL.  R.  L, 


tRASr  MANN 


CRESCENT  RUBBER  INSULATES 

WIRES  AND  CABLES 

Nationml  Code  8tBndard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

•3  iMcuv'sTR'^n.  "«'"  0««e»  an''  Factory.  TBENTOM,  Ik  H 


THOUSANDS    IN    USB. 

Bipolar  and  Multipolar  Motors 
from  Vj  to  60  horsepower.  Dyna- 
mos from  10  lights  to  700.  We  selj 

/or  rent.   Good  profits  for  agenta. 

'  The  Hobarl  Elec.Mlg.  Co., Troy,  Ohio 


MAGNET  WIRE 


ROUND, 
SQUARE 

AND 
RECTAN- 
GULAR. 


TnAOEtlAIIK.. 

MANtTFACTtmKD  BT 

Columbus  iMHlated  Vl^re  and  Brats  Co. 

COLUMBUS,  OHIO. 


t  "  Q  T  A  R  "  INCANDESCENT  t 
t       Ot^n       LAMPS 


LONG  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 

MADB     BT    THE    MOST    SKILLED    WOBKMSN. 

I  STANDARD  ELECTRICAL  MFG. 
i  COMPANY,     :    Niles,  Ohio. 


EMPIRE  WIRE  COMPANY. 

HAONET     WIRE     AND     BARE 
AND   TINNED   COPPER  WIRE. 


PACTORIBs{^?s"B%y%J-„, 


AND  STOCK      i  **  W-  ''4'V  BUItBN  ST. 


LIGHT 


if  you  want  light  to  see  objects  below  the  lamp 
USE    SHELBY    LAMPS. 

16  C.  p.  Horizontal  are  14  O.  P.  Vertical.     Other  makM  are 
7  C.  P.  Vertical. 

THE    COIL    DOES    IT-IT'S    FLATTENED. 


LIFE 


The  Longest  Life  at  Best  Efficiency. 
SHELBY      USEFUL       LIGHT       LAMPS. 

Pat.    Oct.  SO,     I900. 

A  TRIAL  WILL   PROVE   OUR   CLAIMS. 

THE  SHELBY  ELECTRIC  CO.,  SHELBY,  O. 


WESTIIH  lMm\  In^imeDt  Co., 

■^^^f  Waverly  Park,  NEWARK,  N.  J. 

iMtoBlUfldirdPorUWDBinciawdiw  ''""""''"»•  *'""""'•'»•  '""""••'»' 

^  Amnietirs,    Milammtteri, 

Ground  Dotectirt  ud  Circuit  Tetttrs, 
Ohmniiien,  Portibli  Galianometeri. 


Weatea  Stsadard  Portable  Direct 
BesdiBs  milivolimeter. 


Our  Portable  Instrumenl-i  are  recotjnize/l  as 
The  Standard  lh«  world  over.  The  Semi-Port- 
able Laboratory  Standards  are  still  better. 

Our  Station   Voltmetera  and  Ammetera  arc 

unsurpassed  in  point  of  extreme  accuracy  and 
lowest  consumption  ol  energy. 

LONDON —  Elliott     Uros..      Ojntury      Works, 
Lewlsbam. 

KERLTN— European  Weston  Eleelrlcal  la- 
Btrument  Co  ,  Bltl«THtra«e  THo.  88. 

Paris.  France— E.  H.  (.adlot,  12  Rue  St.  Georges. 

Mew  York  Offlc«-74  Cortlandt  Mtrect. 


SPRAGUE -. 

ELECTRIC  COMPANY'S 


MOTORS 


are  used  to  operate  the  Ventilating 
Apparatus  In  many  of  the  most 
prominent  public  and  private  build» 
ings  in  America  because  their  superior 
design  and  construction  enable  them 
to  give  unequaled  service.    . 

Write  (or  descriptive  buHetln 
No.  03301 


SPRAGUE  ELECTRIC  GO. 

General  Offices:  527-531  West  34th  Street,   New  York 


WESTERN    ELECTRICIAN 


August  I,  1903 


August    I,    TQO^ 


WESTERN    ELECTRICIAN 


THE  ELECTRIC  STORAGE  BATTERYGO. 


MANUFACTURER    OF    THE 


PHILADELPHIA 


Cbloribe  Hccumulator 

For    Central    Stations,    Electric    Railwaj  s,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PRICE   LISTS    AND   DESCRIPTIVE   BULLETINS    FOPWARDED    UPON    REQUEST. 


-SALES  OFFICES- 


I'tllLADELPHIA.  NEW  YORK,  KoSTON.  CHICAGO,  BaLTIMORB,  St.  LoUIS,  SaN  PRANCISCO,  CLEVELAND,  CANADA,  HAVANA.  CrBA, 

Vilefihenv  Ave.        100  Broadwav.        60  State  bt.      Marquette  Bldg.    lont  Rental        Wainwright  Hld;^.        Nevada  Block.        Citizens' Bldg.         Canadian  General         G.  P.  Greenwood.  Manager, 
and  19th  St.  Trust  Wdp.  Electric  Co.,  Toronto.  34  Kmpedrado  St 


American  Steel  &  Wire  Co. 


Ciilcago 


New  York 


Worcester 


Denver 


San  Francisco 


BARE   AND    INSULATED 

ELECTRICAL  WIRES 


,.         AMERICAN  BRAND 

WEATMERPROOF  WIRE  AND  CABLES 


We  always  carry  a  large  stock  of 

WEATHERPROOF  WIRE 

for  prompt  ibipments.     Samples 
and  prices  on  application. 

AMERICAN  INSULATED  WIRE&  CABLE  CO. 

Main  Office  and  Factory: 
241-247  S.  Jefferson  St.,  CHICAGO,  ILL. 


CARBONS 

CONSUMERS  CARBON  CO 

LANCASTER,  OHIO,  U.  S.  A. 
Carbons  Of  all  kinds  and  for  all  purposes. 


PUTINUM   FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 
PUTINUM  FOR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
Wttell  PLATINUM  In  any  quantity,  either  large  orsmall.   We  buy  PLATINUM   or  anything 

containing  PLATINUM.  In  any  quantity. 


For  Incandescent  Lamps  and  Everythinq  Else. 

MANUFACTURERS  OF  PLATINUM   IN  ALL  SHAPES. 

Newark.  N.  I.  New  York  Office.  120  Liberty  Street.  


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


A-kron  Smoking  Pipe  Co 15 

Alien  Company.  L.  B 13 

Allls-Cdalmers  Company..    28 

Alphaduct  Mfg.  Co 13 

American  Battery  Co 15 

American  Conduit  Company.  7 

Amer.  District  Sieam  Co — 

Amer.  Electrical  Heater  Co..  13 

Amer.  EL  Telephone  Co 17 

American  Electrical  Works..  13 
Amer.  InsuLWlre&CableCo.  3 
American  Refl. it  Lighting  Co.— 
Amer.  Steel  A  Wire  Company  3 
American  Stone  Conduit  Co..  7 
Arnold  Elec.PowerStat.  C0..18 
Automatic  Electric  Co 16 

Babcock  &  Wilcox  Co 19 

Badt.F.  B 18 

Baker  tifc  Company 3 

Baker  A  Co..  W.  E 18 

Bamett  Company,  G.  <t  H....26 
Beardslee  Chandelier  M  f  g.Co.  — 

Beldler  A  Co,,  Francis 20 

Berthold  &  Jennings 20 

Blssell.G.  W 18 

Bo<isert  EL  Construction  Co. .  U 

Brooks.  Hail  L 20 

Brown,  Chas.  L 18 

Bryan-SIarsh  Company — 

Bryan,  Wm.  H 18 

Buckeye  Electric  Company..  2 

Burcb,  Edward  P 18 

Butterfield,  J.  F — 

Byrne  Const.  Co.,  M.  P 18 

Camp  Company,  H.  B 7 

Carman  A  Co.,  Charles  Whit- 
ney  18 

Carney  Bros.  Co 20 

Carolina  Loc.  PlnA  Mica  Co.  20 

Central  Electric  Co 5 

Central  Manufacturing  Co..  .2iJ 


Chicago  &  Alton  Railroad ....  22 
Chicago  Die  A  Electilc  Co..  .— 

Chicago  Edison  Co : . .  4,  14 

Chic.  Fuse  Wire  &  Mfg.  Co. . .  H 
Chicago  Insulated  Wire  Co.  — 
Chicago  Lumber  A  Coal  Co. .21 

C,  M.  ASt.  P.  R.  R 18 

Christensen  Engineering  Co.  4 
Clark  WlreLTelA  Tel  Go.,T.  E.16 
Columbia  Incand.  Lamp  Co..  11 
ColumbusIns.Wire  A  Br.  Co.  1 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America J8 

Coolldge,  Marshall  H 21 

Crescent  Co — 

Crescent  Ins,  Wire  A  Cbl.  Co,  1 
Crocker- Wheeler  Company  .  4 
Crumb  A  Company.  W.  H....18 

Cutler-HammerMfg.  Co 13 

Cutter  Elec.  A  Mfg.Company  1 

D.  A  W.  Fuse  Company — 

Dearborn  Drug  A  Chem.Wks.  22 

Diamond  Meter  Company — 

Dickey-Sutton  Carbon  Co....— 
Dixon  Crucible  Co.,  Joseph. .22 

Duncan  Electric  Mfg.  Co 4 

Dustln  Co.,  Chas.  E 15 

Eccleston  Lumber  Co 21 

Economical  Elec.Lamp  Co... 26 
Edison  Decorative  A  Minia- 
ture Lamp  Department ....  12 

Edison  Mfg. Company 8 

Edwards  A  Company 15 

Electrical  En^neer  Institute.  12 

Electric  Appliance  Co 12 

Electric  Storage  Battery  Co.-.  3 
Electrician  Pub.  Company... lo 
Emmons  Elec.  Const.  Co....  18 

Empire  Wire  Co 1 

Ewlng-Merkle  Electric  Co...  8 


FahneslockTransmUterCo...l7 
Faries  Manufacturing  Co...  .26 
FarrTel  A  Const.  Supply  Co.l6 
Fay  A  Morrison  Lumber  Co., 21 

Felt  A  Co..  Chas.  E — 

Field,  C.J 7 

"For  Sale"  Advertisements..  14 
Ft.  Wayne  Elec.  Works.,  Inc.2o 

Fowler,  John  H 21 

Fowler- Jacobs  Company 21 

Franklin  Eng,  A  Elec.  Co. ...18 
Fulmer  Lumber  Co.,  D.  M.  ,..21 

General  Electric  Co.,, 9 

General     Incandescent     Arc 

Light  Company — 

General  Incand.  Lamp  Co,..,— 

Gould  Storage  Battery  Co 6 

Green  Fuel  Economizer  Co..  19 
Gregory  Electric  Company ...  14 

Hart  Mfg.  Co 15 

Hartford   Steam    Boiler    In- 
spection A  Insurance  Co ...  — 
Hobart  Elec.  Mfg.  Company..  1 

Hoffman,  G.  W 11 

Holmes  Fibre-Graph.  Co — 

Hopkins  A  Co, .  A.  P 20 

Humphrey,  Henry  H 18 

lUInolB  Electrical  Mfg.  Co.. 14 
Illinois  Electric  Specialty  Co.— 

Illinois  Maintenance  Co 14 

Incandescent  Electric  Light 

Manipulator  Company 12 

Indiana  Rub.  A  Ins.  W.  Co. . .  1 
India  Rubber  A  Gutta  Percha 

Insulating  Company — 

International  TeLMfg.  Co.  ..17 

Jackson.  D.  C,  A  W.  B 18 

Jeffrey  Manufacturing  Co.... 22 
Johnston,  Thomas  J 13 

Kartavert  Manufacturing  Co.— 


Kellogg  Switchboard  &  Sup- 
ply Company 17,  21 

Klein  A  Sons,  Mathiaa .......  20 

Kohler  Brothers 18 

Kuhlman  Electric  Co id 

Leather  Preserv.  M.  Corp.,,.  14 

Lefifel  A  Co.,  James 22 

Leslie  A  Co.,  A.  C 17 

Llndsley  Brothers  Company., 21 

Loud's  Sons  Co.,H.  M — 

Lowell  Model  Co — 

Machado  A  Roller 7 

Maley ,  Martin — 

Maltby  Lumber  Company..  .21 

Manhattan  El. Supply  Co 13 

Marinette  Iron  Wks.  Mfg.Co.e2 

Matthews  A  Bros..  W,  N 13 

McLennan  &  Company,  K....12 

McNamara  Brothers 18 

Mechanical  Appliance  Co.,,.  12 
Metropolitan  TeL  A  El  Co. ..17 

Mica  Insulator  Company 12 

Michaels  A  Hilly 18 

Michigan  Central  Ry 22 

Miscellaneous  Ad  vs. 14 

Monarch  Fire  Appl,  Co — 

Monon  Railroad 18 

Monson  Burmah  Slate  Co 18 

Moon  Mfg.  Co.,  The — 

Morse  Cedar  Company 20 

Mueller  Company,  William.. 20 

Munsell  ACo.,  Eugene — 

National  Carbon  Co 5 

National  Electric  Co 4 

National  India  Rubber  Co....  1 

National  Tel.  Supply  Co — 

Nernst  Lamp  Co — 

New  England  Butt  Co 22 

New  York  Central  Lines 18 

New  York  Ina.  Wire  Co , .  10 

N.  Y.  Safety  Steam  Power  Co.l9 


STOC    da.AAl£i^CI    MxxfX&Xi    o£    A.ca.^«rext:i.»exi3LOXXt:« 


Nickel  Plate  Road 18 

Norton  Elec'l  Instrument  Co. 26 

Okouite  Company,  The 1 

Orne  Electric  Co 18 

Osborn-Morgan  Co 16 

Page  A  Hill  Co 21 

Paiste  Co.,H.  T 14 

Paragon  Fan  A  Motor  Co — 

Perrizo  A  Sons 21 

Phelan,  D.  W 20 

Phelps  Company 1 

Phillips,  Eugene  F 13 

Phillips  Insulated  Wire  Co..  13 

Phcenlx  Glass  Company — 

Phospbor-Bronze  S.  Co 22 

Pierson  Electric  Co 14 

Pignolet,  L.  M 12 

Pittsburg  Sewer  Pipe  A  Con- 
duit Co 7 

Pittsburg  A  L.  S.  Iron  Co 21 

Porter  Cedar  Company 31 

Pratt  Institute 12 

Racine  Boat  Mfg.  Co 25 

Raymond  III.,  Francis 13 

Reislnger,  Hugo — 

Reynolds  EL  Flasher  Mfg. Co.— 

Roebllng's  Sons  Co.,  J.  A 16 

Rooney-WestburyEl.Lmp.Co.l2 
Rose  Polytechnic  Institute. .12 

Safety  Ins.  Wire  A  Cable  Co.  12 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Company,— 

Schott,  W.H 18 

Shelby  Electric  Company  ...  1 
Simplex  Electrical  Co.,  The,.  1 
Simplex  Elec.  Heating  Co... .13 

Smith  Co.,  S.  Morgan 23 

Sprague  Electric  Company...  1 

Standard  Elec'l  Mfg.  Co 1 

Standard  Pole  A  Tie  Co — 


Standard  Tie  Company 20 

Standard  Cnderg.  Cable  Co.  .— 
Standard  Vitrified  Cond.  Co..  8 

Stanley  Instrument  Co 5 

Stanton,  LeRoy  W 18 

Sterling  A  Son,  W.  C 20 

Sterling  Electrical  Mfg.  Co..  16 
Sterling  Electric  Company..,— 
Sterling  Varnish  Co.,  The ....  13 
Stewart  Electric  Co.,  John  A.15 
Stllwell-Bierce  A  Smith-Valle 

Company 19 

Stow  Mfg.  Company I 

Stromberg- Carlson  Tel,  Mfg. 

Company 17 

Sturtevant  Company,  R  F . , .  26 
Swedish-American  Tel.  Co.  .16 

Tod  Company,  William 19 

Torrey  Cedar  Company 21 

Towers  Pin  A  Bracket  Co 21 

Valentine -Clark  Co,,  The. ...— , 
Varley  Duplex  Magnet  Co..  .12 
Vulcanized  Fiber  Company.. 26 

Waclark  Wire  Co ,.12 

Wagner  Electric  Mfg.  Co 26 

Walsh's  Sons  A  Company  ....  14 

Warren  Elec.  Mfg.  Co 10 

Western  Electric  Company...  7 

Western  EL  Supply  Co 8. 9 

Western  Lumber  A  Pole  Co.. 20 
Westln^'house  Air  Brake  Co. 23 
Westlnghouse      Electric     & 

Manufacturing  Co 24 

Weston  Electrical  Inst.  Co. ..  1 
Whitehead  Machinery  Co.. ,.14 

Whitmore.  A.  E 2i 

Wllmerdlng.  C.  H ...— 

Wisconsin  Central  R,  R 22 

Worcester  Company,  O.  H  —  20 

Yost  Electric  Mfg.  Co 25 

Young,  A.  B 14 
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PROVIDE  FOR  SUMMER  COMFORT  EARLY-ORDER  ONE  OR  MORE 


i  9  O  3 


1903  PARAGON  1903 


NOISELESS 


FAN  MOTORS 


COMPACT 


NEW  STYLES  NEW  PRICES  EASY  RUNNING  RIGID  CONSTRUCTION 

— CALL   AND   SBE   THEM   OR   WRITE   FOR   PRICES — 


CHICAGO    EDISON    COMPANY,      139    Adams    St.,     CHICAGO.' 


Ai^.i^i   ..■MM^lt*...^  .JL.^.ia.  ,^-^M>a>>..^.A.^.A.^.^     ■     „..,^, ^.^^       ■^^,^^^>. 


Direct  Current 


GENERATORS 

Belted   or   Direct   Coupled 

Built  in  Capacities  up  to  1,000  K.  W. 


100  K.  W.  DIRECT  CURRENT  QENERATOR. 

Our  apparatus  represents  the  latest  de- 
velopment of  design  and  construction. 

NATIONAL  ELECTRIC  CO. 

Successor  to  Chrlstensen  Engineering  Co. 

niLWAUKEE 


Chicago:     Old  Colony  BIdg. 
Pittsburg:     Qellatly  c&  to. 


Seattle  and       / 
San  Francisco  f 


Kilbourne  &  Clarlc  Co. 


DUNCAN  INTEGRATING  WATTMETER 


FOR 


DIRECT  CURRENT  LIGHTING  AND  POWER. 


MOST  ACCURATE  AND  UP-TO-DATE  METER  UPON  THE  MARKET. 


DUSTPROOF 
NO  CONSTANTS 
SENSITIVE 
COCO  MAGNETS 
LARGE  DIAL 


DUNCAN  ELECTRIC  MFC  CO., 


LA    FAYETTE,    INDIANA. 

SEND    FOR    DESCRIPTIVE    BULLETIN.    


August  I,  190J 


WESTERN    ELECTRICIAN 


i7  ik  W 

Non-Aroing  Fuae, 


10      ,.. 


TYPE  C   INDICATING   FUSE   BEFORE   BLOWING 


Non-AroIng  Fuse, 

250  VOLTS. 

30     &1.I.S. 


TYPE  C   INDICATING   FUSE   AFTER   BLOWING 


D.&W.  FUSES 

HAVE  AN  AIR  DRUM  WHICH  IS  ONE 
OF  THE  IMPORTANT  FEATURES 
EXPLAINED    IN    BULLETIN    No.    101. 

SEND    FOR    A   COPY. 

IT    WILL    INTEREST   YOU. 


Ckitral  ^Itttrir  Cmtt^ttg, 


aEMERAL 
WESTERN 
AGENTS, 


264=266=268=270  FIFTH  AVENUE, 
CHICAGO. 


♦ 


:♦♦; 


WHY  NOT? 


•♦^w<3 


♦ 


HEN  carbons  contribute  so  much  to  the  suc= 
cessf ul  operation  of  enclosed  arc  lamps,  why 
Wm  not  make  it  a  point  to  secure  the  best  ? 
Columbia  carbons  are  the  best,  and  we  are 
willing  to  prove  this  claim  by  sending  you  a 
few  free  of  charge.  You  can  then  be  your  own 
judge. 

NATIONAL  CARBON  COMPANY, 

CLEVELAND,   OHIO. 


♦ 


:♦♦: 


ELECTRICITY  FOR  ENBINEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  $2.60. 

ELECTRICIAN  PUBLISHING  CO., 
9  lO  Marquette  Building,  •  •  OHIOAOO. 


AGNETIC    SUSPENSION 

STANLEY   RECORDING   WATTMETERS. 


NO   WEAR. 
NO   FRICTION. 


NO   REVENUE    LOST. 

ALL   CURRENT   USED  RECORDED. 


Send  for  description  and  book  full  of  good  Information 

"ABOUT    METERS." 

STANLEY  INSTRUMENT  CO.,  GREAT  BARRINGTON,  MASS.,  U.  S.  A. 

EUROPEAN  OFFICE,  23  Boulevard  des  Itallens,  Paris,  France. 


SALES 


FOR  PACIFIC  COAST— JNO.  MARTIN  4  CO.,  San  FranclBco,  Cal.,  Us  Angeles,  Cal.  and  Seattle,  Wa>h. 
A  OC  MTC  J     ''"''  COLORADO,   IDAHO.  MONTANA.  NEW  MEXICO  and  WYOMING- 
'**^tn    I  O   ,  ^gjj  HENDRIE  Sc  BOLTHOFF  M'F'8  &  SUPPLY  CO.,  Denver,  Col. 

FOR  ME.XICO-VICTOR  H.  BRASCHI  4  BRO..  Mexico  City.  


J 
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NEW    YORK. 

Storage  Battery  Installations 


■FOR- 


TRADE    MARK. 


RAILROAD  REGULATING.  LIGHTING.  POWER  AND  ISOLATED  PLANTS. 

COULD  C,  E-M-F  BOOSTER  SYSTEMS. 

SALES  OFFICES: 

Boston,  89  State  Street  Chicago,  Rookery  Building  New  York,  25  Wejt  33d  Street 

Century  Electric  Company,  San  Francisco,  Cal.  Pittsburg  Engineering  Company,  Pittsburg,  Pa. 

WORKS:    DEPEW,  N.  Y. 
BULLETINS  FURMISHED   ON  APPUOATION. 


CLASSIFIED    INDEX   OF    ADVERTISEMENTS. 


Adlnsters,  Inc.  Lanips. 

Inc.  El.  Lt.  Manipulator  Co. 

Air  Brakes. 

Westinghouse  Air  Brake  Co. 

Ajioliore  (Tel.  &  Tel.) 

Matthews  it.  Bro.,  W.  N. 

Ajmunciators. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Go. 
Western  Elec.  Supply  Co. 

Batteries  and  Jars. 

Central  Electric  Co. 
Edison  Mfg.  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

BellSt  Buzzers,  Etc. 

Central  Electric  Co. 
Edwards  A  Company. 
Electric  ApDllance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  I>ressing. 

Dixon  Crucible  Co..  Jos. 
.  Leather  Preserver  Mfg.  Corp. 

Belting. 

Leather  Preserver  Mfg.  Corp. 

Blon'ers. 

Sturtevant  Co..  B.  F. 

Boats. 

Racine  Boat  Mfg.  Co. 

Boiler  Compounds. 

Dearborn  Drug  &  Cbem.  Wka. 

Boilers. 

Babcocli  &  Wilcox  Co. 
QUnols  Maintenance  Co. 
N.  Y.  Safety  Steam  Power  Co. 
Whitehead  Machinery  Co. 

Books,  Electrical. 

Electrician  Publishing  Co. 

Brashes. 

Central  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Flbre-Graphlte  Go. 
Western  Electric  Company. 

Cable  Haneers. 

National  Tel.  Supply  Go. 
Wentern  Electric  Co. 

Cables.  (See  wires  and  Cables) 
CarbonSf     Points     and 
Plates. 

Central  Electric  Co. 
Chicago  Edison  Go. 
Consumers  Carbon  Co. 
Dickey-Sutton  Carbon  Co. 
Electric  Appliance  Co. 
National  Carbon  Co. 
Relslnger,  Hugo. 
Western  Elect.  Supply  Co. 

Castings. 

Ctiristensen  Engineering  Co. 
New  England  Butt  Co. 
Smith  Co.,  S.  Morgan. 
Chains. 
Jeffrey  Mfg.  Co. 

Circuit  Breakers. 

Cutler-Hammer  Mfg.  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Ft.  Wayne  Elec.  Wks..  Inc. 
Western  Electric  Company. 
Westinghouse  El.  Sc  Mfg.  Co. 

Coal   and   Ashes    Hand- 
IlnLS  9|achinery. 

Jeffrey  Mfg.  Go. 

Coils  and  Dlagnets. 

Varley  Duplex  Magnet  Go. 
Western  Electric  Co. 

Commutator  Compound. 

Allen  Co.,  L.  B. 
McLennan  &  Co.,  K. 
Conduit  and  Conduits. 

Alpbaduct  Mfg.  Co. 
American  Conduit  Company. 
American  Stone  Conduit  Co. 
Camp  Company,  H.  B. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Field.  C.  J. 

Plttsljurg  Sewer  Pipe  <&  Con- 
duit Go. 
Spraeue  Electric  Co. 
Standard  Vitrified  Cond.  Co. 
Weutern  Elect.  Supply  Co. 


Contractors  and  Electric 
Light  Plants. 

Crocker- Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co, 
Western  Electric  Co. 
Westinghouse  ElecftMfg.Co. 

Cross-Arms,     Pins     and 
Brackets. 

Berthold  &  Jennings. 
Carolina  Loc.  Pin  &  Mica  Co. 
Central  Electric  Go. 
Central  Manufacturing  Co. 
Eccleston  Lumber  Co. 
Standard  Pole  &  Tie  Co. 
Towers  Pin  A  Bracket  Co. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 

Cut-Outs  and  Switches. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Gutter  Elec.  &  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Go.. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Cuts. 

Franklin  Eng.  &  Electro.  Co. 
Dynamos  and  JUotors. 

Central  Electric  Co. 
Chrlstensen  Engineering  Co. 
Crocker-Wheeler  Go. 
Dustin  Co.,  Chas  E. 
Ewing-Merkle  Elec.  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Illinois  Maintenance  Co. 
Mechanical  Appliance  Co. 
National  Electric  Co. 
Sprague  Electric  Co. 
Stewart  Elec.  Go.,  John  A. 
Stow  Manufacturing  Co. 
Sturtevant  Co.,  B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Go. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 
Whitehead  Machinery  Co. 

Economizers   Fuel 

Green  Fuel  Economizer  Co. 
Electric  Heating  Appl. 

American  Elec.  Heater  Co. 
Simplex  Elec.  Heating  Co. 
Western  Electric  Co. 

Electric  RailTvays. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Electrical  and   Mechan- 
ical Engineers, 

Arnold  Elec.  Power  Stat'n  Co. 
Badt.  F.  B. 
Baker  &  Co.,  W.  E. 
Blssell,  G.  W. 
Brown,  Chas.  L. 
Bryan,  Wm.  H 
Burch,  Edward  P. 
Butterfleld   J.  F. 
Byrne  Const.  Co.,  M.  P. 
Carman  &Co.,  Chas.  Whitney. 
Crumb  &  Company,  W.  H. 
ICramons  Elec.  Const.  Co. 
Fell«fcCo.,  Chas.  E. 
Humphrey,  Henry  H. 
Jackson,  D.  G.  &  W.  B. 
Kohler  Brothers. 
Michaels  A  Hilly. 
Orne  Electric  Co. 
Sargent  &  Lundy. 
Schott,  W,  H. 
Stanton,  Le  Roy  W. 
Wilmerdlng,  C.  H. 

Electrical  Instruments. 

(Recording  and  Testing.) 
Central  Electric  Co. 
Diamond  Meter  Co. 
Duncan  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 


Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Elec.  Specialty  Co. 
Machado  &  Roller. 
Norton  Elec'l  Instrument  Co. 
PIgnolet,  L.  M. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 
Weston  Electrical  Inat.  Co. 

Electro -Plating  9Iach'y. 

Crocker-Wheeler  Company. 
General  Electric  Co. 

Elevators- CouTeyors. 

Jeffrey  Mfg.  Co. 

Engines,  Cias  and  Qaso- 
llue. 

Lowell  Model  Co. 
Marinette  Iron  Wks.  Mfg.  Co. 

Engines,  Steam. 

Allis-Chaimers  Company. 
Dustin  Go.,  Chas.  E. 
Illinois  Maintenance  Go. 
N.  Y.  Safety  Steam  Power  Go. 
Stewart  Elec.  Co.,  John  A. 
Sturtevant  Co.,  R.  F. 
Tod  Company.  William. 
Whitehead  Machinery  Co. 

Fans  and  Fan  Motors. 

Central  Electric  Co. 
Crocker-Wheeler  Company. 
Edison  Mfg.  Co. 
Ewing-Merkle  Elec.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Fibre. 

Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

FUes. 

Barnett  Co.,  G.  &  H. 

Fire  Extinguishers. 

Monarch  Fire  Appliance  Co. 

Fixtures.  Gas  and  Elec. 

Beardslee  Chandelier  Mfg.Co. 

Flashers. 

Reynolds  El.  Flasher  Mfg. Co. 

Flexible  Shafts. 

Stow  Mfg.Co. 

Forges, 

Sturtevant  Co.,  B.  F. 

Fuses  and  Fuse  Wire. 

Central  Electric  Co. 
Chicago  Die  &  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg.Co. 
D.  &  W.  Fuse  Company. 
Electric  Appliance  Co. 
Western  Kieccnc  Company. 
Western  Elect.  Supply  Go. 

Globes,    Reflectors    and 
Shades. 

American  Refl.A  Lighting  Co. 
Farles  Manufacturing  Co. 
Phcenlx  Glass  Co. 
Western  Electric  Go. 
Western  Elect.  Supply  Co. 

Graphite  Specialties. 

Dixon  Crucible  Co.,  Jos. 
Holmes  Flbre-Graphlte  Co. 

Bearing   (Exhaust 
Steam). 

Amer.  District  Steam  Co. 

Heating     and    Tentilat- 
Ing  Apparatus. 

Sturtevant  Co.,  B.  F. 

Holders,  Inc.  Iiomps. 

Incandesent    Electric   Light 
Manipulator  Co. 

Inspection  &  Insurance. 

Hartford   Steam    Boiler  In- 
spection &  Insurance  Go. 

Insulating  Machinery. 

New  England  Butt  Co. 


Insulators  and  Insulat- 
ing Materials. 

Akron  Smoking  Pipe  Co. 
American  Electrical  Works. 
American  Steel  &  Wire  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  &  Ins.  Wire  Co. 
Kartavert  Mfg.  Co. 
Mica  Insulator  Co. 
Munsell  &  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonite  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  Vitrified  Cond.  Co. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Go. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

Lamps,  Arc, 

Geniral  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Go. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Go. 
•<erhst  Lamp  Co. 
Osborn-Morgan  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Lamps,  Incandescent, 

Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Central  Electric  Go. 
Chicago  Edison  Co. 
Columbia  Incan.  Lamp  Co. 
Economical  Elec.  Lamp  Co. 
Edison  Decorative  &  Minia- 
ture Lamp  Dept. 
Electric  Appliance  Co. 
Ewing-Merkle  Elec.  Co. 
General  Electric  Co. 
Genera!  Inc.  Arc  Light  Co. 
Nernst  Lamp  Go. 
Phelps  Company, 
Rooney-WestburyEl.Lmp.Co. 
Sawyer- Man  Elec.  Go. 
Shelby  Electric  Co. 
Standard  Eiec'l  Mfe.  Co. 
Sterling  Electrical  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Jjamps,      Incandescent— 
Replacers  A  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 

Lamps,  Nernst. 

Nernst  Lamp  Co, 

Lightning  Arresters. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Eiec.  Wks.  Inc. 
General  Electric  Co. 
Western  Electric  Co. 

Linemen's  Climbers. 

Klein  &  Sons,  Mathlas. 

Magnet  Steel. 

Leslie  &  Co.,  A.  C. 

Magnet  Wires, 

(See  Wires  and  Cables.) 

Manufacturers'  Agent. 

Raymond  III,  li'rancis. 

Mechanical  Draft. 

Sturtevant  Co.,  B.  F, 

Mica. 

Mica  Insulator  Co. 
Munsell  &  Co.,  Eugene. 

Mining  Apparatus,  Elec. 

Crocker- Wneeler  Company. 
General  Electric  Co. 
Jeffrey  Mfg.  Co. 
Western  Electric  Go. 
Westinghouse  El.  &  Mfg.  Co. 

Motors.  (See   Dynamos    and 
Motors). 

HTinpers  and  Pliers. 

Klein  &  Sons,  Mathlas. 


Patent  Attorneys. 

Johnston,  Thomas  J. 

Phosphor  Bronze. 

Phosphor  BronzeSm.Co.,Ltd. 

Platinum. 

Baker  &  Company. 
Poles  and  Ties. 

Beidier  &  Co.,  Francis. 
Berthold  &  Jennings. 
Brooks,  Hall  L. 
Carney  Bros.  Co. 
Chicago  Lumber  &  Coal  Co. 
Goolldge,  Marshall  H. 
Eccleston  Lumber  Go. 
Fay  *t  Morrison  Lumber  Co, 
Fowler,  John  H. 
Fowler-Jacobg  Company. 
Fulmer  Lumber  Co.,  D.  M. 
Hopkins  &  Co.,  A.  P. 
Kellogg  Switch.  &  Sup.  Co. 
Llndsley  Bros.  Co. 
Loud's  Sons  Co.,  H.  M. 
Maltby  Lumber  Co. 
Morse  Cedar  Co. 
Mueller  Company.  William. 
Page  &  Hill  Company. 
Perrizo  &  Sons. 
Phelan,  D.  W. 
Pittsburg  &  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Standard  Pole  A  Tie  Co. 
Standard  Tie  Company. 
Sterling  &  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co..  The 
W^e^tern  Lumber  A  Pole  Co. 
Whitmore,  A.  E. 
Worcester  Co.,  C.  H 

PoUsh  (Metal). 

Hoffman,  Geo.  W. 
Porcelain. 

Akron  Smoking  Pipe  Co. 
Poiver  Transmission 
Machinery. 

Jeffrey  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

Stilwell-Blerce  Smith- Valle, 
Pulleys. 

Smith  Co.,  B.  Morgan. 

Stilwell-Bterco  Smlth-Valle. 
Rail  Bonds. 

American  Steel  &  Wire  Co. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Re  -  W^Lnding— Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 

Illinois  Electrical  Mfg.  Co. 

Plerson  Elec.  Co. 

Stewart  Elec.  Co.,  John  A. 

Rheostats. 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co, 
Gen'l  Inc.  Arc  Lt.  Co. 
Western  Electric  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Schools  and  Colleges. 

Electrical  Engineer  Inst. 

Pratt  Institute. 

Rose  Polytechnic  Institute. 

Second- Hand  Mach'y, 

Dustin  Co.,  Chas.  E. 
Gregory  Electric  Co. 
Illinois  Electrical  Mfg.  Co. 
III.  Maintenaacc-Go;^ 
Matthews  &  Bro..  W.  N; 
Stewart  Electric  Co.,  John  A. 
Walsh's  Sons  &  Co. 
Whitehead  Machinery  Co. 

Slate. 

Malpy,  Martin. 
McNamara  Brothers. 
Monson  Burmah  Slate  Co. 
Young,  A   B. 

Sockets  A.  Receptacles. 

Paiste  Co.,  H.  T. 
Yost  Elec.  Mfg.  Co. 

Soldering   Sticks.  Salts 
and  Paste, 

Allen  Co..  L.  B. 
Crescent  Go. 
Western  Electric  Co. 

Speaking  Tubes. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 


Speed  Indicators. 

Weston  Electrical  Inst.  Co. 

Springs. 

American  Steel  A  Wire  Co. 

Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Supplies,  General  Elec. 

Central  Electric  Co, 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
Ewing-Merkle  Electric  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Telephones,  Telephone 
Material  and  Switch- 
boards, 

American  El.  Telephone  Co. 
Automatic  Electric  Co. 
Central  Electric  Co. 
Fahnestock  Transmitter  Co. 
Farr  Tel.  &  Const.  Supply  Co. 
International  Tel.  Mfg.  Co. 
Kellogg  Swltchb.  A  Sup.  Co. 
Metropolitan  Tel.  A  Elec.  Co. 
Moon  Mfg.  Co.,  The. 
Sterling  Electric  Co. 
Stromberg-Carlson  Tel.  M.  Co. 
Swedish-American  Tel.  Co. 
Western  Electric  Co. 
Western  Eiec.  Supply  Co. 

Tools. 

Klein  A  Sons,  Mathlas. 
Western  Electric  Co. 

Transformers. 

Central  Electric  Company. 
Chrlstensen  Engineering  Co 
Crocker-Wheeler  Company. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Co. 
National  Electric  Go. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westinghouse  El.  A  Mfg.Co 

Turbines.  W^ater  Wheels 

Leffel  A  Co.,  Jas. 
Smith  Co.,  S.  Morgan. 
Stilwell-Blerce    Smith- Valle 

Tarnishes. 

Sterling  Varnish  Co. 

Tulcauized  Fibre, 

Vulcanized  Fibre  Co. 

IVIrelessTeLApparatns. 

Clark  Wirel.TeiA  Tel.  Co., T.E. 

Wires  and  Cables— Mag- 
net W^ires. 

American  Electrical  Works. 
Amer.  Insul.Wlre  A  Cable  Go. 
American  Steel  A  Wire  Co. 
Central  Electric  Go. 
Chicago  Insulated  Wire  Co. 
Columbus  Ins.  Wire  A  Brass 

Co. 
Crescent  Ins.  Wire  ACbl.  Co. 
Electric  Appliance  Co. 
Empire  Wire  Co. 
General  Electric  Go. 
Indiana  Rub.  A  Ins.  Wire  Co. 
India  Rubber  A  Gutta  Percha 

Insulating  Co, 
Kellogg  Switch.  A  Sup.  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co 
Okonite  Go,,  The, 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co. 
Roebllng's  Sons  Co.  J.  A. 
Safety  Ins.  Wire  A  Cable  Co 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Waclark  Wire  Co. 
Western  Eiec.  Supply  Co. 
Western  Electric  Company. 


X^or*   .AJ.pixGtl>etlo^l   XiaOLe^E   o£   A.CL^ve>vt.X^Gtxx&txtm    (See   Pc^Be   3* 
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THE    H.    B.    CAMP    CO. 


:  MANUFACTURERS  OF= 


"Camp"  Standard  Vitrified  Clay  Conduits  for  Underground  Wires. 
Installers  of  Complete  Underground  Conduit  Systems. 


SALES    OFFICES: 


Room  85  Hartford  Building,  Chicago. 


170  Broadway,  New  York. 


STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago,  III. 


FIELD  CLAY  CONDUITS. 

ALL  TYPES. 

Multiple  Conduits  Single. 

Large  Factorias  in  East  and  West. 
Moderate  Prices. 

Prontgt  Deliveriesm 

Write  or  telephone  your  requirements  and  we    will 
submit  samples  and  prices. 

Telephone  C.    J.    FIELD, 

5928  Broad.  29  Broadway,  New  York. 


Pittsburg  Sewer  Pipe  &  Conduit  Company 


Manufacturers  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2,  3,  4  AND  6  DUCT. 


Superior  Conduits  for  under- 
ground wires  a  specialty. 


General  Office  and   Factory: 
PITTSBURG,    KAN. 


Branch  Office  and  Sale  Yard:    2417   East    18th    Street,   KANSAS  CITY,    MO. 


■i" 


-Arc  Lamps' 


For     Series     Alternating     and    Direct     Currentm 


Efficient 

anil 

Economical 


An 

Establishetl 

Success 


WESTERN  ELECTRIC  COMPANY, 


St.  Louis, 


Oliicago,  New  Yorif, 

Denver,  Kansas  Olty,  PItiladelpltia. 


^^""■'"'x 


INiERSROUND  CONDUIT 


OUR 

CONDUIT 

IS 


'  Abso/ufa/y— 
Elec1ro//sis-Pro»f, 
Hon-Abrative, 
Moisture  -Prtof, 
Hon-Cotrasive, 

^  Perfect  Insulatof. 


Insulation  Tett, 

66,000 
VOLTS. 


A  perfect  joint  which  is  self-aligning,  making  the 
conduit  line  a  solid  tube  from  manhole  to  manhole. 

Construction  simple,  rapid  and  inexpensive, 
requires  no  skilled  labor. 

Cables  drawn  more  easily  and  a  longer  distance 
than  in  any  other. 

Resistance  strength  when  underground  as  great 
as  any. 

Life  of  Conduit  everlasting.  Asphalt  never  de- 
teriorates. 


AMERICAN  CCNDUIT  CCMPANY, 


MANUFACTURERS  OF 


BITUMINIZED  FIBRE.       (Patented.) 

OFFICES:  FACTORIES: 

720  Arcade  Building,  Philadelphia,  Pa.  Chester.  Pa 


822  Manhattan  Building,  Chicago,  III. 
336  Macy  Strtef,  Les  Angeles,  Cal. 


Chicago,  III. 
Los  Angeles,  Cal. 


THE   WHITNEY 
TESTING    SET 


♦••**•••••*••*•*•*••*•*••********************■******** 

* 


here  illustrated  contains  one  of  tbe  most 
sensitive  D'Arsonval  galvanometers  made 
and  its  resistance  colls  are  guaranteed  ad- 
justed to  J  ot  1  per  cent.  The  range  is 
.01  ohm  to  5  megohms. 

Write  for  details  and  discounts. 

MACHADO  &  ROLLER, 

203   BROADWAY,       NEW  YORK,  N.  V. 

General  Agents  of  Whitney  Electrical 
Instrument  Co. 


J 
J 


List  Pbice  538,00. 


j4ifJMf**JMMMMMMMf>Mf***AMf*^MM|t*AMMf***¥****»-<HMf*********** 


WESTERN     ELECTRICIAN 


August  I,  1903 


Single  Duct.      Multiple  Duct. 
2,  3,  4,  6  and  9  Duct. 


STANDARD  VITRIFIED 
CONDUIT  CD. 


39-41  Cortlandt  Street, 
NEW  YORK. 


LARGEST  FflCTORIES  IN  THE  WORLD 

EXCLUSIVELY  .  CONDUIT  .  AND  .  INSULATORS 


ANNUAL   CAPACITY 

25,000,000  Ft.  Conduit. 

4,000,000  Insulators. 


Manhattan 
Third  Rail  Insulator. 


IM 


A    L.IGH-riMIIMO    BIJO 


EWING-MERKLE  ELECTRIC  CO., 


But  the  intelligent 
bearerof  "Good  Elec- 
trical News"' — news 
about  the  good  elec- 
trical supplies  and 
apparatus.  But  the 
"Green  Book"  speaks 
louder  than  the  most 
fulsome  praise. 

St.  Louis. 


NOTICE  TO  THE  TRADE. 


The  Edison  Primary  Battery  is  fully  protected 
by  patent,  No.  430,279,  dated  June  17,  1890, 
granted  to  Thomas  A.  Edison.  The  use  of 
renewals  purchased  from  unauthorized  persons 
is  an  infringement  of  this  patent,  and  will  be 
treated  as  such  by  this  company.     ::     ::     ::     :: 

EDISON  MANUFACTURING  COMPANY. 

ORANGE,  N.  J..  U.  S.  A. 
83  Chambers  Street,  New  York.         304  W&bash  Avenue,  Chicago. 


WESCO'S  NEW  GENERAL 
SUPPLY  CATALOG  No.  50 

Illustrates  the  most  complete 
and  up=to=date  line  of  supplies 
and  construction  material 
ever  listed.  ::  ::  :: 

YOU  SHOULD  HAVE  ONE. 


We  carry  in  St.  Louis  tlie  largest  and  best 
assorted  stock  in  the  U.  S. 


WESTERN  ELECTRICAL  SUPPLY 


COMPANY 


St.  Louis,  U.  S.  A. 


August  1,  1903 
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OENERAL  ELECTRIC  COMPANY'S 

Alternating  and   Direct  Current 

Fan  Motors 


Amply  fulfill  the  demands  of  the  hardest 
service. 

They  are  successfully  operating  in  all  kinds 
of  places  under  all  sorts  of  conditions. 


THIS 
PLATE 


Twelve-inch  wall  bracket  direct 
current  fan  motor. 


ON  EVERY 
MOTOR 


Twelve-inch  swivel  and  trunnion 
frame  alternating  current  fan  motor. 


GENERAL  OFFICE:     SCHENECTADY,  N.  Y. 

Chicago  Office,  JVlonadnock  Blk.  Sales  Offices  in  all  Large  Cities. 


irrirKjriCK"irKif  iPKiPKKiPK^  K'K'KK^rKiPiPsC'irjr  If  ic<<jPKir<j<'jPiPjPjfsCj«'irif'j«>rirjfirs<'f?if'jpifj«'K«riPjrjPirir«piPfr  Kir  !«■)«• 


Peerless  Direct  Current 
Desk  and  Ceiling  Fans 


Made  in  all  sizes  and  styles  and  for 
any  voltage.  Our  "1903"  models  em  = 
body  all  the  best  and  latest  improve- 
ments known  to  good  fan  motor 
practice.  We  issue  bulletins  fully 
describing  them.  ::  ::  :: 


Western  Electrical  Supply 
Company,     ::     St.  Louis,  U.  S.  A. 

Get  Our  New  General  Supply  Catalogue  No.  50 
Just  Published. 
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The  Warren  Alternator. 


OUR  PRODUCT. 


BELTED  TYPE. 


OUR  FACTORY. 


ENGINE  TYPE. 


Recent  additions  to  our  shop  plant,  ne-w  tools,  electric  crane, 
etc. ,  afford  us  increased  capacity  to  manufacture  sizes  up  to 

1000  KILOWATT  Ma^chines  of  the  Engitve  Type  8.nd 
1500  KILOWATT  Mewchines  of  tKe  Water  WKeel  Type. 

BULLETINS  ON  A  P  P  L  I  C  A  T  I  O  N  -  T  H  E  Y  TELL  YOU  ABOUT  IT. 


$RII[N]|^R|[]p.@. 

SANDUSKY,  OHIO,  U.  S.  A. 


Rumsey  Electrical  M'f'3*  Co., 

1211  Filbert  fct.,  Philadelphia,  Pa. 


C.  W.  Hobson, 

Waco,  Texas. 


H.  B.  Coho  &  Company. 

114  Liberty  St.,  New  York. 


Western  Electrical  Supply  Co., 

St.  Louis,  Mo. 


A.  M.  Searles, 

1200  Fisher  Bldg., 

Chicago,  111. 


Crimshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufacture  Grimshawand  Competition  Tapes  and  Splicing  Compounds* 

NEW  YORK  INSULATED  WIRE  COMPANY, 

BRANCHES:  ]  ,5j  oesplaJnes  Bt. 


MAIN  OPPICB: 
114,  116  &  118  Liberty  St.,  New  York. 


BOSTON: 
7  OtIiSt. 


SAN  FRANCISCO: 
33  Second  St. 
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ZENITH  CATALOG 

Just  from  the  press.  A  complete  catalog 
of  the  entire  line  of  Packard  "Zenith"  lamps. 
WRITE  FOR  IT. 

"Zenith"  lamps  fill  an  intermediate  place 
between  arc  and  incandescent. 

They  are  economical  and  the  low  first-cost 
recommend  them  over  any  other  system  of 
high  candlepower  lighting. 

ELECTRIC  APPLIANCE  COMPANY 


Electrical  Supplies 
92  and  94  West  Van  Buren  St., 


CHICAGO 


EDISON  MINIATURE  LAMPS 


are  made  in  more  than 
10,000  varieties, 

for  all  classes  of  work  in  Candelabra  and 
Decorative  Lighting,  Multiple  and  Series 
Burning  and  in  all  types  of  Battery  Lamps. 

Miniature  Sockets  and  Receftacles, 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Qeneral   Electric  Company,  Harrisoo,  N.  J. 


LINOTAPE 


Not  a  rubber   friction  tape,   but  a  tape  coated   with  linseed  oil  left  slightly   tacky. 
Ninety  times  the  electrical  festivity  of  friction  tape.    Send  for  samples  and  prices. 

miCA  INSULATOR  CO., 


ORIGINATORS 


218  WATER  STREET,  NEW  YORK. 


117  LAKE  STREET,  CHICAGO. 


VOLT  -  AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  Faults, 
Grounds,  etc. 

RELIABLE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

78-80  Cortlandt  St.,  NEW  YORK,  N.  Y. 


ROSE   POLYTECHNIC   INSTITUTE. 

Terbh  Haute,  ind.  a  College  of  Engineering. 
Mechanical,  Electrical,  Civil  Engineering  ;  Chemi- 
cal course,  Architecture.  Extensive  shops.  Mod- 
ernly  equipped  laboratories  in  every  department. 
Expenses  low.  21st  year,  b'or  Catalogue  address 
C.  L.  MEES,  President. 


Gale's  Commutator 
Compound. 

The  Only  Article  That  Will  Prevent  Sparking. 
Will  keep  the  Commulator  In  good  condition  an*  prevent  luttlng.    Absolutely  will  not  gum  the  brashes. 
SOc.  per  stick.    SS.OO  per  dozen     Send  SOc.  fOE  trial  etlek. 


70E  SALE  BY  ALL  SUPPLY  HOUSES  OR 

Sole  nannfaetnrers, 


Ku.i  P|||iB||    p    nn  Sole  nannfaetnrc 

I    inCUCllllAn    ft    uUii    »0»,  10«   WaaUncton  street. 


OHIOAOO, 


TWO-YEAR  COURSES  IN 


Steam  and  Machine  Design 

and  in 

Applied  Electricity. 

PRATT  INSTITUTE 

BROOKLYN,  N.  Y. 

Write  for  catalogue  and  particulars. 


MA0MET9    AND    ALL    KINDS     OF    COIL    WINDINGS    OF    INSULATED     OR     DARE    WIRE     FOR     EVERY     PURPOSE 

VARLEY   DUPLEX   MACIVET   COMPANY.    PROVIDENCE.    RHODE  ISLAND 


1=10  to 


21/4  K.  W. 


WATSON  GENERATORS 


Built  for  Small 
LIGHTING    PLANTS. 


Manufactured  by 

THE   MECHANICAL  APPLIANCE  COMPANY, 

Send  for  Catalogue  55.  MILWAUKEE,  WIS. 


''  SAFETY "  RUBBER  COVERED 

WIRE    AND    CABLE 


FOR  EVERY  ELECTRICAL  SERVICE. 


IVI 


B.     AUSTIN     &    CO., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  I]VSUIiATED  WIRE  &  CABLE  CO., 

WORKS:  iayonne,  N.J.  114-116  IiIBERT'Y  STREET,  S.  X. 


The  Incandescent  Lamp  Replaoer  and 
Cleaner  replaces  and  cleans  any  c.  p.  lamp 
vt  any  height  or  angle. 

Incandescent  Electric  Light  Manipulator  Co., 
I  1 6  Bedford  St.,      Boston,  Mass. 


ELECTRICAL  ENCINEER- 
INC  1AUGHT   BY   MAIL. 

Write  lor  our  free  Illustrated  Book. 

"Caa  I  Become  ao  Electrical  Eagloeer?" 

We  teach  Electrical  EngiaeerinR,  Elec- 
tric Lighting,  Electric  Railways,  Mechan- 
ical Engineering,  Mechanical  Drawing, 
etc.  at  your  home,  b}  mall.  Inetitnte 
indorsed  by  Thos,  A.  EdlBon. 

Electrical  Engineer  Institute, 
Dept.  K.  2'to-242  W.  23d  St.,  New  York. 


WE  ARE  MAKING 

TELEPHONE  LAMPS 


OF    ALL    KINDS 


FITTED  with  Porcelain,  Wood 
Bases  or  Side  Contacts.  Tip 
or  Tipless.     Any  Voltages. 

=    SAMPLES   SENT   ON    APPLICATION   TO    = 


The  Rooney=Westbury  Electric  Lamp  Company, 


154  E.  23d  street, 


NEW  YORK  CITY 
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FHANK  N.  PHILLIPS.  Phcbidcnt. 
C.  H.  WAQENSEIL,    TflCASURCN. 


EUGENE  P.  PHILLIPS. 
General  Manager. 


E.  ROWLAND  PHlLLIPa.  VicC-pRia. 
C.  n.  REMINGTON,  Jr..  Sec. 


AMERICAN  ELECTRICAL  WORKS, 


PKOVIDEKCE,  R.  I. 

BARE  AND  INSULATED  ELECTRICWIEE, 

ELECTRIC   LIGHT  LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  Tork  Store,  ^y.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store.  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Werks. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


Electric  Heating  Apparatus 

SEND  FOR  64-PAtiE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 

Cambrldgeport,  Mass.  I 

CHICAQO,  Monadnock  Block.  I 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  1 1  Pine  Street,    -    NEW  YORK  CITY 


Patent  Causes. 


Patent  Soliciting. 


Stombaugh  Guy  Anchors 


ARE     US   D 
FOR 


CU  YINC 

TOWERS   AND   DERRICKS 


Write  [urjiew^Cataloy  to 

W.N.Matthews&Bro. 

"DEAD  MAN"  KNOCKERS. 

603  Carleton  BIdg.,     St.  Louis. 


eoALIiNs 


DLDERINGi 
i;ffe;l<s;(:. 


liiMij  ■aatsiGiiiiiOf 


25c. leach. ■_S2.25lper  dozen. 


FOR  ALL    EULCTRIC  WORK 

SOME  tILECTRlCAL  \VaU.  WHO  EVIL'ENTLY 
KNEW  his  busioess.  being  asted  to  dotlne  "a  per- 
lect  flux"  replied— "THE  ALLEN  Soldering  Stick." 
Asked  "Why!"  he  answered— "it's  handy  to  carry 
in  belt  or  kit  and  won't  hurt  hands  or  tools;  it 
won't  corrode^I've  had  to  pull  an  expensive  job  to 

Pieces  looking  for  the -trouole' to  find  that  the  flux 
d  used  instead  of  THE  ALLEN  had  eaten  through 
the  joints  and  I  had  to  do  the  whole  job  over  again; 
1  lell  you.  this  pul!Ing-to  pieces  business  costs  'tin,' 
time  and  temper;  THE  ALLEN  is  absolutely  reli- 
able, making  the  solder  flow  and  stick  where  noth 
lag  else  will  and  ox  ant  mstal:  THE  ALr.EN  Stick  is 
A  PERFECT  ELECTRICAL  FLUX— take  my  word  for  it." 

Every  First-class  Electrical  Dealer  Sells  the 
ALLEN.    Write  for  big  sample. 


L.  B.  ALLEN  CO.,  Inc., 

1334  Columbia  Ave..  Chicago. 


*!i^( 


FOR  cLECTRIC  WIRES. 

ALPHADUCT  MFG.  CO., 

522  W.  22d  Street,  NEW  YORK. 


Sales  Agencies: 
CHICAGO:    W.  M.  Porter, 

303  Fisher  Building. 
NEW   YORK:    William  S.  Brown, 

39  Cortlandt  Street. 
TORONTO:   C.  W.  Bongard. 
78  Bay  Street. 


ELECTRIC  HEATING  APPLIANCES 


....OF  ALL  KINDS.... 

AMERICAN  ELECTRICAL  HEATER  COMPANY, 

Write  (or  CtitoKue.  IT'Sid  19  Spencer  Street,  DETROIT,  MICM. 


STERLINC    EXTRA    INSULATING    VARNISH. 

sterling  Extra  Black  Finishing  Tami.h, 

Sterling  Black  Air  Drying  VarnUh, 

Sterling  Black  Core  Plate  VarnlBh. 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A.  Brougham  St.,  Blacklrlars  Road,  Salford.  Manchester.  England, 

NATIONAL  CODE  STANDARD 

"0.  K."  Weatherproof  Wire. 
Slow  -  Barnlng  Weatherproof 
and  Slow -Burning  Wire. 

Prioas  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co, 

Office  and  Factory:  PAWTUCKET.  R.  I. 


EUREKA  SEARCHLIGHT 


A  brilliant  electric  light  useful  for  everybody.      Can  be  ueed  4.000  to  6,000  times  on  one  set  of  batteries. 
List  No.  Net  Prices.  By  Mail  Postpaid. 

6260  Searchlight  with  Battery.         $1.26  $1.46 

3261   Extra  Battery,  -         •  .26  .40 

No.  16  catalogue  mailed  free  upon  application,  describes  this  and  500  other  specialties  of  our  manufacture. 

^co'iir.onw  MANHftTTAN  ELECFRICAL  SUPPLY  CO.  no.  ^^Z.... 


PRINTING  PRESS 
CONTROLLERS 


For  tlie  control  of  job  presses— large  or 
small. 

A  wide  range  of  forward  speeds — also  two 
reverse. 

Automatic  release  from  any  point. 

Constructed  to  witlistand  rough  usage. 


THE  CUTLER-HAMMER  MFG.  CO. 

MILWAUKEE,  WIS. 


NEW  YORK, 
136  LIBERTY  ST. 


CHICAQO, 
1232  MONADNOCK  BLDO. 

PITTSBURG, 
319  PRICK  BLDO. 


BOSTON. 
176  FEDERAL  ST. 


14 


WESTERN    ELECTRICIAN 


August  I,  igo3 


WAWTED,  FOR  SAI/E  and 
limilar  WANT  COIiVaiN  advertise- 
ments ijo  ivords  or  less),  $k.^o  an 
insertion ;  additional  tuords  3c  each 
POSITIOX  \1^AI«^TE»  advertise 
ments  (50  zvords  or  less),  $1 .00  an  in 
^ertiom   rtdditioyial  -words  2c  each. 


POSITION  WANTED. 

Bj'  first-class  electrician.  Have  ctiarg:e  of 
electrlc-Ught  plant  at  present,  but  wish  to 
change  for  personal  reasons.  Address  BOX 
230,  care  Western  Electrician,  510  Marquette 
Bldg.,  Chicago. 


POSITION  WANTED. 

As  superintendent  of  plant  in  a  town  of  from 
5  to  20  thousand,  by  a  young  married  man  who 
has  had  11  years'  practical  experience.  Can 
give  ffood  references.  Address  BOX  231.  care 
AVestern  Electrician,  510  Marquette  Building 
Chicago. 

POSITION  WANTED 

By  a  young  man  of  12  years"  experience  in  all 
branches  of  the  business  a  position  as  superin- 
tendent or  general  foreman  or  plant  in  city  of 
about  25,000.  Am  at  present  manaser  of  asup- 
ply  and  construction  company  but  desire  a 
change.  A-l  references.  Address  BOX  233,  care 
Western  Electrician,  510  Marquette  Bldg..  Chi- 
cago, 111. 


POSITION  WANTED. 

An  electrical  engineer  who  has  been  super- 
intendent electrical  department  of  one  of  the 
largest  steel  "works  in  U.  S.  for  the  last  four 
years  at  salary  of  $3,500,  wishessimilar  position 
in  any  lar^e' industrial  works  In  different  cli- 
mate, or  partnership  in  established  electrical 
business.  Address  BOX  232,  care  Western 
Electrician,  510  Marquette  Building,  Chicago. 

WANTED. 

One  experienced  incandescent  lampsalesman, 
at  once.  Address  THE  SHELBY  ELECTRIC 
CO.,  Slielby,  Ohio. 


WANTED. 


Road  salesmen  to  carry  electric  meters  as  side 
line.  Address  96  Chicago  Ave..  Chicago,  stat- 
ing present  business  connections,  territory  ana 
experience. 


WANTED. 


Three  experienced  incandescent  lamp  sales- 
men, by  an  old  and  well-established  company  not 
in  the  trust.  Applicants  will  please  state  age. 
experience  and  salary  wanted.  Address  BOX 
199,  care  Western  Electrician,  510  Marquette 
Bldg.,  Chicago. 


WANTED. 

Several  first-class  traveling  salesmen  to  sell 
machinery  and  supplies  for  a  large  company 
manufacturing  electrical  apparatus.  Men  wlih 
engineering  education  or  experience  preferred 
State  age,  experience,  territory  traveled  in  the 
past  and  salary  expected.  Address  BOX  227, 
care  Western  Electrician,  510  Marquette  Bldg., 
Chicago. 

FOR  SALE. 

A  complete  electric  light  plant,  in  ihrifty 
South  Dakota  city,  .=1,000  inhabitants.  10  miles 
of  incandescent  line.  Receipts  last  year  were 
$8,383.67.  Pays  big  profits.  Good  reason  for 
^elling.  Price  Is  reasonable.  Address  SETTER 
LAND  A  LOAN  CO..  Tracy,  Minn. 


ELECTRICAL  BOOKS. 

.A^ll     Kinds. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Suite  610  Marquette  Bldg.,  CHICAGO 


■GREGORY: 

'^  ELECTRIC  fef 

•5t-62  5.CLlNT0N  5T.  CHICAGO 

All  dynamos,  motors,  meters  and  transformers 
listed  by  this  Company  are  at  their  warehouses 
ready  for  Immediate  delivery. 

FOR  SALE 

at  a  bargain  if  taken  immediately: 

1-400  K.  W.  Westinghouse  Allernator. 
1-200    ■■       Stanley  Alternator. 
2-1  BO    "      General  Electric  Alternators. 
3-120    "  '■  " 

2-1  BO    "      Westinghouse  600  V.  Railway  Genera- 
torb. 

Largest  stock  of  second-hand  electrical  appa- 
ratus in  this  country.  Send  for  our  monthly 
Hargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  guaranteed. 


FOR  SALE. 

60  wood  tanks  for  electrolytic  refining.  50 
Weston  A  Keystone  voltmeters  and  ammeters. 
Old  machinery  and  material  of  all  kinds  pur- 
chased. WALSH'S  SONS  &  CO.,  261  Washington 
Street,  Newark,  N.J. 


FOR  SALE-SECOND-HAND  MACHINERY 

1—16.0  ampere  "JENNEY"  compound  wound 

dynamo,  110  volts  D.  C.  S.  O. 
1—15  K.  W.  "EDfSON"  series  wound  dynamo, 

110  volts  D.  C.  S.  O. 
1— ?i  H.  P.  "STOEBY"  series  wound  motor,  110 

volts  D.  C.  S.  O. 
1—5  H.P."GENERAL  ELECTRIC"  series  wound 

motor,  500  volts  D.  C.  S.  O. 
1-15  H.  P.  "WAGNER"  electric  Induction  mo- 
tor, 208  volts,  60  cycles. 
3— 110  volt.  D.  C.   Paddle  Fans,  ceiling  type. 

(W.  E.  Co.) 
1— ARMATURE  for  15  K.  W,  EDISON  dynamo. 

(New. ) 
4— W.  K.  Co.  enclosed  ARC  lamps.  110  volts, 

direct  current. 
1— W.  E.  Co.  direct  current  voltmeter,  125  volts. 
1—9x12  IDEAL  ENGINE,  self  oiling,  35  H.  P. 
1t-12x32  slide  valve  engine. 
1—12x30  slide  valve  engine. 
2— No.  8  STUETEYANT  FANS. 
7— No.  7 
1— No.  6 

25  feet  shafting,  3  \\  in.  diameter. 
19  feet  shafting.  3  }8  in.  diameter. 
16  feet  shafting,  2H  in.  diameter. 
1— WOOD  Pulley,  12  m.  diameter,  3  in.  face. 
1— WOOD  Pulley,  10  in.  diameter,  12  in.  face. 
2— WOOD  Pulleys.  48  in.  diameter,  6ys  in.  face. 
1- Iron  Clutch  Pulley,  48  in.  dia.,  8"^  In.  face. 
1— Iron  Pulley,  36  in.  diameter,  22  in.  face. 
12— Iron  Pulleys,  38  In.  dlameter,6i^  in.  face. 
6— Iron  Pulleys,  6  ft.  diameter,  6i4  in.  face. 
2— Iron  Pulleys,  5^  ft.  diameter,  6M  in.  face. 
For  further  information  write 

ILLINOIS  GLASS  CO  ,  Alton,  III. 


Per  Electrical  Purposes.    Everything  lo  turned 

Slate. 

Only  Firm  In  Vermont  who  makes  a  Specialty  ol 

Manufacturing  and  Drilling  Small  Slates 

for  Electrical  Purposes. 

■    Di     lUUnUj    FAIR  HAVEN,  VERMONT. 


WE  BUY  OLD  BELTS 

on  SCRAPS,  ANY  5IZB  OR 

CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LH4  THER  PRESER  VBR  MFQ.  CORP. 

27  VV.  MONROE  ST.,  CHICAGO. 


REPAIRS 

Motors,  Dynamos, 
Arc  Lamps,  Transformers 

Best  work.   Best  prices. 

Pierson  Electric  Go. 

SB  LAKE  ST„  CHICAGO. 


"P-K" 
Fielding  Receptacles 


One  job 

of  moulding  work 
convinces  you   that 

Fielding 
Receptacles 

solve  every  prob- 
lem for  this  work. 
They  are  extreme- 
ly neat,  cheap  and 
instantly  installed. 
Made  also  in  cleat 
styles.  All  jobbers 
have  them,  so — 


Jti^l  specify  "P-K' 


H.  T.  Paiste  Co. 

Philadelphia        New  York       Cliicago 


ENGINES. 

34x60  750-H.  P.  International  Power  Corliss. 

28x48  750  H.  P.  Harris  Double EccentrlcCorllss 

24x48  500-H.  P.  Brown  Corliss. 

23x60  450-H.  P.  George  H.  Corliss. 

20x48  300-H.  P.  Harris  Corliss. 

18x42  250-H.  P.  Greene  Corliss.  Dh.  Eccentric. 

12  and  22x42  250-H.  P.  Atlas  Tandem  Com- 
pound Corliss. 

16x42  175  H.  P.  Allis  Corliss. 

16x42  175-H.  P.  Hamilton  Corliss 

12x36  100-H.  P.  St.  Louis  Heavy  Duty  Corliss. 

12x36  100-H.  P.  Hamilton  Corliss. 

24x48  500-H.  P.  Buckeye  Automatic. 

16'/4  and  28!4x27  400-H.  P.  Buckeye  Cross  Com- 
pouiTd  Automatic. 

15  and  23x17  250-H.  P.  Mclntosti,  Seymour  & 
Company  Tandem  Compound  Automatic. 

14x''4,125-H.  P.  Weston  High  Speed  Automatic. 

12x12   90-H.    P.  PhcenixCen. Crank  Automatic 

10x16  60-E.  P.  Atlas  Automatic. 
BOILERS. 

2— 325-H.  P.  Heine  Watertubo  Boilers,  140  lbs. 


2— 280-H.  P.  Babcock  &  Wilcox  Watertube  Boil- 
ers, 150  pounds. 

2— 275-H.  P.  Babcock  &  Wilcox  Watertube  Boil- 
ers, 150  pounds. 

3— 275-H.  P.  Bahcock<S!  Wilcox  Watertube  Boil- 
ers, 130  pounds. 

1— 175-H.  P.  Babcock  &  Wilcox  Watertube  Boil- 
er, 125  pounds. 

2— 150-H.  P.  Babcock  &  Wilooy  Watertube  Boil- 
ers, 135  pounds. 

1—72x18  Tubular  Boiler,  126  pounds. 

3—72x16  Tubular  Boilers,  100  pounds. 

3—66x16  Tubular  Boilers,  100  pounds. 

1—60x18  Tubular  Boiler,  100  pounds. 

8—60x16  Tubular  Boilers,  foo  pounds. 

1—56x16  Tubular  Boiler,  100  pounds. 

2 — 54x14  Tubular  Boilers,  100  pounds. 

HEATERS. 

1,000-H.  P.  National  Feed  Water  Heater. 
350-H.  P.  Baragwanatb  Heater. 
300-H.  P.  Whieeler  Heater. 
150-H.  P.  Kroeschell  Heater. 


WHITEHEAD    MACHINERY  CO.,    Davenport,  Iowa. 


Keeps  its    li 
IMED    te  YEARS 


AAB-jiaAtaMiAiii'kiavitfBiMgaiaia 


U.S. METAL  POLISn 


POLISHES  ALL  METALS.   B. 


I  I  Geo.W.Moffman 

295.  E.WflSMiNGTnn  St.  INDJflHflPDi 


FOR  IMIVIEDIATE    DELIVERY. 


600  H.  P.  21  and  36x30  Williams  tandem  com- 
pound engine. 

250  H.  P.  12  and  24x18  Wllliama  tandem  com- 
pound engine. 

250  H.  P.  13  and  20^4x15   Armington  &   Sims 
cross  compound. 

300  H.  P.  20x18  Erie  Ball  automatic. 
75  H.  P.  10x18  Frost  automatic. 


DYNAMOS. 

180  K.  W.  and  120  K.  W.,  G.E.,  60  cy,  A.  S.  type 

1.100  or  2,200  V.  alternators. 
120  K.  W.  andeOK.  W.,  G.  E.,  133  cy.  1,100  and 

2,200  v.  alternators. 
150  K.W.Wood  and  50  K.  W.,  Slemens-Halske  60 

K.  W.,  Siemens-Halske  2,000  V.  alternators. 
200  H.  P.  Edison  200  V.  motor. 
Direct  current  110  V.  generators,  all  sizes. 


Write  for  complete  stock  list  No.  51, 
ILLINOIS  MAINTENANCE    COMPANY, 


1625  MARQUETTE  BUILDING, 


CHICAGO. 


Electrical  Machinery 

Bought,  Sold  and 

Exchanged. 


REPAIRS 


Switchboards 
Built  to  meet 
Specifications. 


ILLINOIS  ELECTRICAL   MFC.  CO., 

it  Prices.  PEORIA,   ILL.  Writ 


Lowest  Prices 


Village  of  Berwyn. 

PROPOSALS  WANTED. 


Pealed  proposals  are  invited  for  the  construc- 
tion of  a  pipe  sewer  In  Sheldon  Avenue,  Irom 
Park  Avenue  to  the  first  alley  North  of  Ogden 
Avenue,  In  the  village  of  Berwyn,  In  accordance 
with  the  ordinance  plans  and  speciflcations 
now  on  file  in  the  office  of  the  Secretary  of  the 
Board  of  Local  Improvements.  Payment  for 
said  work  to  be  made  in  warrants  bearing  five 
(6^)  per  cent  interest  from  special,  No.  1. 

A  certified  check  for  ten  (10)  per  cent  of  the 
amount  of  the  bid  made  payable  to  the  Presi- 
dent of  the  Board  of  Local  Improvements,  must 
accompany  such  proposal.  Such  bids  or  pro- 
posals will  be  opened  Thursday,  Aug.  6th,  1903, 
at  8  o'clock  P.M.,  at  the  Village  Hall  in  Berwyn, 
lUinoia. 

All  bids  should  be  addressed  to  the  President 
of  the  Board  of  Local  Improvements,  Berwyn, 
Cook  County,  Illinois,  and  marked  plainly  on 
the  outside  of  the  envelope  "Sewer  Bid." 

The  Board  of  Local  Improvements  of  the  Vil- 
lage of  Berwyn  reserves  the  right  to  reject  any 
and  all  bids. 

J.  PERRY  BATES, 

Secretary  Board  of  Local  Improvements. 

Berwyn,  Illinois,  July  24tb,  1903. 


CHICAGO  FUSE  WIRE 
&  MFG.  CO., 

Manufacturers  off 

FUSE  WIRE,  FUSE 
UNKS.TELEPHONE 
FUSES,  FUSE 
BLOCKS,  WIRE 
JOINTS. 

We  make  a  specialty  of  FUSE  WIRE  and  STRIP 
lor  TELEPHONE  FUSES  and  INSTEUMEN'B 
FUSES. 

Our  No.  14  Catalogue  Just  Out. 

MAKES  IT  EASY  TO  FIND  WHAT 
YOU  WANT.   SENT  ON  REQUEST. 

3BS  Dearborn  St.,     187  PratI  St.,    8(3  Broadway, 
Chicago.  Buffalo.  Now  York. 

PLACE    YOUR 

"Want"  and  "For  Sale" 
advertisements  In  the 

WESTERN  ELEGTRLGIAN. 

Immediate  Returns. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL  OVTIiET  AND  JVlVCTIOir  BOXES, 
B\VITCHBOARJ>S,   PAHTSIi    BOARDS,   SWITOHBIS,   £T«. 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING  COMPANY, 

610  MarqueHo  Bldg.,  CHICAGO. 


CHICACO    EDISON    COMPANY  REPAIR   SHOPS 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 


Machine  and  Carpenter 
.     Work  of  All  Kinds 
SErOrrespondence    Solicited. 


OPEN    DAY   AND    NICHT. 

FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 


August  I,  1903 


WESTERN    ELECTRICIAN 


IS 


"AMERICAN"K'=' 

ARE  THE  BEST.    Send  lor  ducrlptive  Circular. 
Absolutely  Non-Infringing. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

csT'D  1  sgs.         1 7 1  S.  Clinton  St.,  Chicago,  III, 


SINGLE  CASE 


THOROUGHNESS  AND 
RELIABILITY 
are  illustrated  in  the  manner  in 
which  we  have  provided  for  the 
placing  of  switches  in  wood- 
work on  old  walls  and  in  all 
places  where  a  suitable  recep- 
tacle for  the  switch  was  not 
provided  in  the  construction  of 
the  building. 

THIS    STEEL    WALL   CASE. 
fitted     with      "  Diamond       H 
Switches    (push  button   or  ro- 
tary flush)  ,  meets  all  the  under- 
writers' requirements  and  is 

AN  ABSOLUTELY  SAFE 
INSTALLATION! 

THE    HART    MFG.    CO., 

HARTFORD,   CONN. 


For  Porcelain  or  Clay  In- 
sulating Specialties, such  as 
Bushings,  Knobs  or  Cieats, 
Address, 

THE  AKRON  SMOKING  PIPE  CO., 

MOCADORE,  OHIO. 


JEbWARDS  AH^Co 


ELEGTRO- 

MEGHANIGAL 

GONG. 


Is  entirely  encased  in  iron 
and  is  wealherproof.  The 
mechanism  is  very  powerlul  and 
gives  375  blows  to  each  wind- 
ing. Continuous  ringing  or 
single  stroke. 


f/Ew^Yo^K  Hy 


APPARATUS 

For  CentrdLl  Stdttion  a^nd 
Pouter  Ho\jse  Eqxiipnvervt 


Wood  engine. 


ENGINES. 


each. 


One  20  Bnd  40x60  Watts-Campbell  Corliss  Compound. 

One  17  and  14x42  and  36  Double  Slater. 

One  24x48  Hamilton  Corliss,  450  H.  P. 

One  23x48  Harris  Corliss,  400  H.  P. 

One  18x48  George  H.  Corliss,  250  H.  P. 

One  16x42  Providence  Greene,  200  H.  P. 

Two  18-30x16  Westlnghouse  compound,  250  H.  P. 

Three  18%xl8  Armington  &  Sims,  250  H.  P.  each. 

One  181/2X18  New  Yorli  Safety,  250  H.  P. 

One  10-18x20  Payne  tandem  compound.    150  H.  P. 

One  13-19x15  Mcintosh,  Seymour  &  Co.  tandem,  175  H.  P. 

Two  14x13  Armington  &  Sims,  150  H.  P. 

One  14x14  Rice  automatic,  125  H.  P. 

One  13x12  Armington  &  Sims,  125  H.  P, 

One  12-20x12  Westlnghouse  compound,  100  H.  P. 

One  11x12  New  York  Safety,  100  H.  P. 

One  12x34  Brown,  75  H.  P. 

One  10 1/1.-16 1^x1 2  Armington  &  Sims  cross  compound,  100  H.  P. 

One  9x16  Rice  automatic,  73  H.  P. 

One  12x10  Westlnghouse  Junior,  75  H.  P. 

One  8x10  B.  F.  Sturtevant,  40  II.  P. 

One  7x8  Payne.  20  H.  P. 

Direct  current  genera.tors  o.ncl  motors,  110,  220  and  500  volts. 
AlternaLtlng-current  motors,  60  and  125  cycles. 
Brush  a.nd  Thomson-Houston  arc  generators — all  siies, 
Babcock  &  Wilcox  and  return  tubular  boilers. 
Transforn\ers,  arc  lamps,  street  railway  n\otor  equipments. 


SEND   FOR.   BVLLETINS    GIVING    ITEMIZED   LISTS. 

CKarles  E.  Dustin  Co. 

II  Broadway,  NEW  YORK.  Storehouse:  ORANGEBURGH.  N.Y. 


A  DIRECT  CONNECTED  RAILWAY  UNIT  consisting  of 
225  K.  W.  General  Electric  550  volt  generator,  type  M.  P.^ 
class  6-225-120,  form  E,  directly  connected  to  Buckeye 
16 !2-30>2x30  horizontal  cross-compound  engine.  In  excellent 
condition  and  ready  for  imn\ediate  delivery. 

ALTER.NATOR.S. 

One  ISO  K.  W.  General  Electric,  2,300  volts.  60  cycles,  single  phase. 
One  ISO  K.  W.  Westlnghouse,  2.200  volts,  60  cycles,  two-phase 
One  150  K,  W.  Westlnghouse.   2,300  volts,  60  cycles,  single  phase. 
One  150  K.  W.  Stanley,  1.100-2,200  volts,  133  cycles,  two-phase. 
Two  120  K.  W.  General  Electric,  1,040  volts,  125  cycles,  single-phase. 
One  120  K.  W.  General  Electric,  2,080  volts,  125  cycles,  single-phase. 
One  90  K.  W.  General  Electric,  2,300  volts,  60  cycles,  single-phase. 
Two  75  K.  W.  General  Electric,   2,100  volts,  60  cycles,   two-phase,  with  switch- 
boards. 
One  60  K,  W.  Westlnghouse,  2,200  volts,  60  cycles,  two-phase. 
Three  35  K.  W.  Thorn  son -Ho  us  ton,  1,100  volts,  125  cycles,  single-phase. 

RAILWAY  GENERATORS  500-550  VOLTS. 

Two  500  K.  W.  General  Electric,  6-pole.  speed,  300  R.  P.  M. 

Two  300  -K.  W.  General  Electric,  4-pole,  speed,  400  R.  P.  M. 

One  200  K.  W.  Westlnghouse,  6.poIe,  speed,  510  R.  P.  M. 

Two  200  K.  W.  General  Electric,  4-pole,  speed,  425  E.  P.  M. 

Two  ISO  K.  W.  Westlnghouse,  4-pole,  speed,  535  R.  P.  M. 

One  150  K.  W.  Ft.  Wayne,  6  pole,  speed,  550  R.  P.  M. 

One  110  K.  W.  Eddy,  4-pole,  speed,  600  R.  P.  M. 

Two  100  K.  W.  General  Electric,  4-pole,  speed,  650  R.   P.  M. 

One  100  K.  W.  Walker,  4-pole,  speed,  750  R.  P.  M. 

Two  100  K.  W.  Edison,  bipolar,  speed,  620  R.  P.  M. 

One  90  K.  W.  Thomson-Houston,  4-pole,  speed,  700  R.  P.  M. 

One  80  K.  W.  General  Electric,  4-pole,  speed,  700  R.  P.  M. 

Five  62  K.  W.  Thomson-Houston,  type  D,  speed,  900  R.  P.  M. 

DIRECT  CONNECTED  UNITS 

One  130  K.  W.  General  Electric,  8-pole,  125  volt  generator,  with  12-20x16  Erie 
Ball  tandem  compound  engine. 

One  60  K.  W.  Eddy,  4-pole,  125-volt  generator,  with  13x12  Buffalo  Forge  engine. 
Brand  new. 

One  50  K.  W.  Commercial,  6-pole,  125-volt  generator,  with  S%-13xl2  Arming- 
ton &  Sims  tandem  compound  engine. 

One  50  K.  W.  Eddy,  4-pole,  125-volt  generator,  with  13x12  Harrisburg  Ideal 
engine. 

One  50  K.  W.  unit,  consisting  of  two  25  K.  W  General  Electric,  4-pole,  125-volt 
generators,  with  one  triple  expansion  vertical  engine. 

One  30  K.  W.  Eddy,  4-pole,  125-volt  generator,  with  10x12  Watertown  engine. 

One  25  K.  W.  General  Electric,  6-pole,  125-volt  generator,  with  9i/ixl0  Arming- 
ton &  Sims  engine. 

Two  25  K.  W.  Westlnghouse,  6-pole,  250-volt  generators,  each  with  9x10  Ball  & 
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We  Buy  or  Sell 


<A 


CO 
CO 


CD 
C» 
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REPAIR  SHOP 

OPEN   DAY  AND  NIGHT 

TELEPHONE  US. 

ARMATURE 

FIELDS 

REWOUND 


A  rare  chance  to  increase  the 
day  loads  on  Central  Station,  by 
notifying  customers  where  they 
can  secure  a  good  fan  for  little 
money.  We  have  ready  for  im- 
mediate shipment  150  Emerson  12 
inch  desk  fans,  52  volts, 125  cycles, 
S3.00  each. 

200  Westlnghouse  13  inch,  52 
volts,  125  cycle  desk  fans,  $4.00 
each. 

300  General  Electric,  12  inch, 
52  volts,  125  cycle  desk  fans, 
S4.00  each. 

Also  50  General  Electric,  12 
inch,  104  volts,  125  cycles,  swivel 
and  trunnion  fans,  at  a  price  of 
^5.00  each. 

All  f.  o.  b.  cars  Cincinnati,  O. 

Some  bargains  in  boilers, 
engines,   generators   and   motors. 

Write  us  stating  your  require- 
ments. 


John  A.  Stewart  Electric  Co. 

Offices:  Factory  and  Warehouse: 

430  Sycamore  St.  LUDLOW,  KY. 

CINCINNATI,   OHIO 


i6 


WESTERN     ELECTRiaAN 


August  I,  igo3 


WE  MANUFACTURE 


WIRELESS 

TELEGRAPH  APPARATUS 


This  Set  Costs  SSO.OO  F.  O.  B.  Factory. 

Comprises  Csmplete  Sender  and  Receiver  for  Stationary  or  Portable  Werit. 

Write  us  for  Anything  Pertaining  to  Wireless  Teiegrapti  Apparatus  and  Supplies. 

We  can  furnish  you  separate  parts,  or  any  special  parts  that  you  may  require. 
Spark  Coils,  Coherers,  Relays,  Registers,  Recorders,  Automatic  Tappers.  We 
can  furnish  you  prices  on  Special  College  Sets,  Students'  Sets,  and  also  on  our 
Special  Commercial  Wireless  Telegraph  Sets,  for  short-distance  or  long-distance 
telegraph.    Write  us  for  pamphlet  and  circular. 

If  you  are  interested  in  the  Wireless  Telegraph,  the  Clark  Wireless  System 
has  shown  its  merit  in  all  tests  and  requirements.  We  can  fill  your  orders  for 
high-grade  apparatus. 

Thos.  E.  Clark  Wireless  Telegraph  &  Telephone  Co. 

Detroit,  Mich.,  U.  S.  A. 


FARR 

TELEPHONES  FOR  EXCHANGES. 

HONES    FOR    PRiVATE    AND    COl 
LiNES. 

TELEPHONES  FOR  FACTORiES. 

Brackets,  Wir«  Pins  and  Insulators. 


TELEPHONES    FOR    PRiVATE    AND    COUNTRY 
LiNES. 


CARD  TELEPHONE  &  CONST.  SUPPLY  CO.,  PUiPAfin 

mnn  i  is  &  lao  w.  jackson  BLVD.,  uniuiiuUi 


PATENTED  TELEPHONY 

A  review  of  patents  pertaining  to  Telephones  and  Telephonic  Apparatus  by  the 

American  Electrical  Engineering  Association. 

COXTENTS :  Introductory.— Percentage  of  Patents  Sustained.— Supreme  Court  Decisions. 
—Berliner  Case.— Induction  Coll.— Drawbaugh  Cases.— Hunnings  Transmitter.- Subscribers'  Calls. 
—Switchboards.— Law  System.— Mann  System.- Multiple  Board.— Express  System.— Kaverot-Hess 
System.— Comparative  Advantages,  Multiple  and  Divided  Board  Systems.— Carney  Plug  Board.— 
Brief  Mention.— Automatic  Switchboards.-Concluslons.— Index. 

Patent  of  A.  G.  Bell,  No.  174,465.  Patent  of  Emlle  Berliner,  No.  233,969.  Patent  of  Emlle 
Berliner,  No.  463.569.  Patents  of  Emile  Berliner  in  Parallel  Columns.  Patent  of  C.  A.  Cheever, 
No.  208,463,  Patent  of  H.  H.  Eldred.  No.  303,714.  Patent  of  Thos.  A.  Watson.  No.  256,258. 
Patentof  L.  B.  Plrman,  No.  283,334  Patent  of  M.  G.  Kellogg,  No.  247,199.  Patent  of  C.  E.  Scribner. 
No.  330.058.  Patent  of  C.  E.  Scribner,  No.  300,144.  Trunking  Principle.  Patent  of  Shaw  & 
Cbilds,  No.  319,856.  Mann  System.  Patent  ot  L.  B.  Firman,  No.  252.576.  Western  Union  Pin 
Switch.  Express  System.  Patent  of  Sabln  A  Hampton.  No.  513,534.  Subscrt  ber's  Automatic  Sig- 
nal.   Raverot-HesB  System.     Patent  of  M.  J.  Carney,  No.  258,886.    ApostolofT  System. 


Handsomely  Bopnd  In  Cloth. 


5ent  Prepaid  on  Receipt  of  Price,  $1.50. 


ELECTRICIAN  PUBLISHING  CO.,   510  Marquttte  Building,    CHICAGO. 


THE  EMANCIPATION 


OF 


LINCOLN 


■P!^ 
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H 
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Telephonlcally  speaking,  Lincoln,  Nebraska,  se- 
cures its  freedom  through  the  medium  of  the  AU- 
TOMATIC   EXCHANGE. 

The  AUTOMATIC  ELECTRIC  COMPANY,  of 
Chicago,  has  sold  to  the  Lincoln  Telephone  Com- 
pany complete  equipment  for  a  present  installation 
of  3,000  lines,  with  provision  for  an  ultimate  capac- 
ity of  10,000. 


BEFORE    CONTRACTING    FOR 

I  N  O  A.IM  DESOENT       U  A.  IVI  !»  S 

GET  THE 

STERLING    SPECIAL 

LITERATURE. 

STERLING  ELECTRICAL  MFG.  CO.  ■  •  WARREN,  OHIO. 


BARE  COPPER  WIRE. 

RUBBER    COVERED    WIRE. 

WEATHER  PROOF  WIRE. 

MAGNET  WIRE.  LAMP  CORD. 


,V-wii^;^jk5> 


RDEBllNO 


POWER  CABLES. 
TELEPHONE  CABLES.        OFFICE  WIRE. 

JOHN  A.  ROEBLING'S  SONS  CO., 

TRENTON,  N.  J. 


AGENCIES  AND    BRANCHES: 


NEW  YORK.  CHICAGO. 

SAN  FRANCISCO.      PHILADELPHIA. 


CLEVELAND. 
ATLANTA. 


Enclosed  Arc  Lamps 

FOR  ALL  CIRCUITS. 

The  Osborn-Morgan  Companif 

CLEVELAND,  OHIO, 


Transformers 

KUHLMAN  ELECTRIC  CO. 


OVER    150,000    PHONES   IN    DAILY   SERVICE 

SWEDISH-AMERICAN  TELEPHONE  COMPANY, 

SEE     THE     POINT? 


CHICAGO 
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TOY' 


TELEPHONES  i 


A  Toy  Telephone  will  work — with 
varying  results — when  new.  So  will 
all  grades  of  telephones,  but  this  does 
not  prove  that  the  Toy  Telephone 
should  be  used  for  practical  purposes 
where  maintenance  and  cost  of  opera- 
tion are  important  items.  Under  any 
circumstances  and  for  any  service  the 
best  telephone  made  is  none  too  good. 

Kellogg  Telephones  are  peerless  for 
long  distance  or  local  service  and  their 
remarkable  lasting  qualities  prove  them 
the     cheapest     in     the     long     run. 


Kellogg    SvfltchboBrd    anti 
Supply  Company 

GREEN  AND  CONGRESS  STREETS,  CHICAGO 


34G  BROADWAY 
NEW  YORK 


ELECTRIC  BUILDING 
CLEVELAND 


KEYSTONE  TELEPHONE  BLDG. 
PHILADELPHIA 


I 


>P^H»W  P  III    ipi^piWpiWWW'WWlf  ww^wpr^ipip^pwip 


"INTERNATIONAL" 

TELEPHONES  STAND  UNEQOALED 


AH  connecting  wires,  binding  posts  and  ter- 
minal screws  fully  concealed. 

No  exposed  metal  parts  form  a  part  of  the 
circuit  at  any  time. 

Tbe  only   Instrument  of   its   kind  on  the 
market. 
TriminiittPr  ^^^^^'  dIPtinct  and  far-roachlng, 


Telephones  that  Challenge  the 
World's  past  Champions  to  an 
"International"  Contest. 


impossible  to  deteriorate. 
Every  distinct  part  of  our  equipment  la  made 
strong  and  durable. 

CXg  SWITCHBOARDS  ElS^'JIlSIf^^ 

FOR  ANT  SIZE  EXCHANGB. 

"International"  apparatus  embodies  in  the 
construction  of  the  parts  many  new  features  of 
vital  importance  to  the  durability  and  efflclency 
of  a  plant. 

Correspondence  solicited. 

INTERNATIONAL  TELEPHONE  MFG.  CO. 

Harrison  aid  Cllnlon  Sis.,  CHICAOO,  11.  S.  A. 


CATERING 

TO     THOSE     WHO 
DEMAND     QUALITY. 

American 

Electric  Telephone 

Company 


MAKERS 
OF    THE 


EXPRESS    SWITCHBOARDS 


HOTEL 

TELEPHONE 


CHICAGO 


ILL. 


TELEPHONE 
FACTS 
OUR   BULLETINS 

A  POSTAL  WILL  BRING  THE  ONES  YOU  WANT. 


E. 
-E. 
.3~E. 
N0.4-E. 
N0.5-E. 


NO.  1 
NO.  2 
NO 


RAILWAY  TELEPHONE  APPARATUS. 
BRIDGING  TELEPHONES. 
CONSTRUCTION  MATERIAL  AND  SUPPLIES. 
GENERATOR  CALL  TELEPHONES. 
CENTRAL  ENERGY  TELEPHONES. 

OTHERS    TO    FOLLOW. 


Sfromberg-Garlson  Telephone  Mfg.  Go. 


General  and  Eastern  Sales  Office, 
ROCHESTER,  N.  Y. 


Sales  Department. 
CHICAGO,  ILL. 


■eeg ••••••••••••••••••••••••••••••••••••••••••••••••••••••■• ••••••••••••••••••••01 


»:: 


S:: 

•••• 


iiji  Tvingsten  Macgnet  Steel  B 
^^Remy'^  Brandm 

>•••  — :::~ "~  •"  •••' 

>•••  ■••< 

••••  •••' 

■JjS  Best  permanent  magnet  steel  foi-  high-grade  telephones.  ••;; 

••••  •••< 

!:::  A.  C.  Leslie  &  Co.,    Montreal,  Can.  ::: 


::;  AGENTS  FOR  NORTH  AMERICA. 

••• 
'"■■••••••••••••••••••••■•••••••••••••••••o««*«*«««a»»««»«»««* 

'■•••••••••••••••••••a •••••••»•  •••••••••••••••••■••••••••••••• 

•■•■■•{■■••>•••••••••••■■••••■■••••••«••••••••••••■■■•••••••■ 


•  ••••••*••• 


LEIGH  FOUR-PARTY  LINE  SELECTIVE  SIGNALING  SYSTEM 

CONDENSERS   TO    STOP   THE     BATTERY    FLOW. 
NO  SPRINGS  OR  RELAYS  TO  GET  OUT  OF  ORDER. 

METROPOLITAN     TELEPHONE     &     ELECTRIC     CO., 

61 0    WILSON    AVE.,    CHICAGO,    ILL. 


"Button"  Type  Telephoive  Transmitter. 


Louder,  clearer  and  better  in 
every  way  than  the  "Solid 
back".  Let  us  tell  you  about  it. 


Send  for  Bookletm 


THE     FAHNESTOCK 
TRANSMITTER    CO.. 


74  Cortlandt  St., 


New  York  City, 
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Crumb, W.  H.  &  Company 

Engineers  Contractors, 


TELEPHONE  ENGINEERING  AND 
CONSTRUCTION, 

1263  Monadnock  Bldg.,    -     Chicago. 


MICHAELS  &  HILLY 

CONTRACTING  AND  KLECTEICAL  ENQINEERH 

Manufacturers  of  Slow  Speed  Dynamos 

and  Motors. 

Secondary  TranRfo-niers  for  Bella 

and  Annunciators. 

&  02  West  Van  Buren  Street.  Chicago,  I 


'mm^is^im 
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IT     WILL     PAY 

engineers  not  represented  in 
this  department  to  carry  a 
card  regularly. 


Warren  Ornc 


W.  D.  Akelcy. 


Orne  Electric  Co 

ELECTRICAL    CONflTRACTORS 

Lighting,  Power,  Telephone, 

Room  314,  263  Dearborn  Street,  CHICAGO. 


mmu-gm^^mmi 


EMMONS  ELECTRIC 
CONSTRUCTION  CO. 

( n'  it  incorporated) 
Electbical  Engineers  and  Contractors 

All  kinds  of  Electrical  Machinery 

and  Appliances  installed. 

Tel.  MQinir,;;o,       Mi  SO  LaSalle  St.,CHlOAQo,lLL, 


I  Long  Distance  Phone  Central  aiiS. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR, 

SPECiAr.TiES — Central  Station  Heating  Plants, 

Water   Wortta  Steam  Plants,  Electric  Light, 

Gas  and  Street  Railway  Plants. 

1220-21  Marquette  Building,    CHICAGO. 


Represented  in  this  "Directory"  are 
enabled  to  come  in  touch  with  many 
prospective  customers  who  cannot  be 
reached  through  any  other  source. 


^i^^mi^^mmm 


THE  M.  P.  BYRNE 
CONSTRUCTION  CO. 

GENERAL  CONTRACTOiRS, 
Sewers,  Water  Works,  Conduits  and  Elec- 1 
trie  Plants  a  Rppciulty.  ' 

Room  30,  88  E.  Washington  St.,   CHICAGO,  ILL.  |l 


Emsms^^^m&»m: 


Humphrey,     Henry    H., 
CONSULTING  ENGINEER. 

Central  Lighting  Stations, 
Electric  Power  Transmission. 

::hemical  Bldg..      ST.  LOUIS.  I 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 
Plans,  Specifications  and  Superrisioa  of  lu- 
Btallatiou  of  complete  telephone  plants- 
Special  Reports  on  Telephone 
Properties  and  Apparatus. 

Electrical  Bldg.,  Cleveland,  Ohio. 


^^4^^^1^^^1^^'^r^^^^l^'^^iB^^'^'^^iSSi'ffii^ffi^ 

m  C.  W.  Cabman.                 M.  C.  Habtman.  M 

m  Carman,  Chas.  Whitney  g 

M     CONSULTING   ENGINEERS,      M 
^         83  La  Salle  Stkeet,  CHICAGO.          ^ 

iBISSELL,  G.  W.,  M.  E/| 

Wi  Iowa  State  Collegb,  Ames,  Iowa.  ^ 

ra       Consulting  Mechanical  Engineer,  Lighting,  ^S 
^    Power,  Pumping  and  Heating  Plants  tested  m 
f^   AND  DESHJNED.       Economy  and  Power  Tests  M 

fes!^Si^^^s^EassigjS5®s^i!JS®§i^^g 

mm^'^^m^aMSi^mSiM^^^m 

KOHLER    BROS., 

Contracting     Electrical    Engineers, 
Lighting  Power  Railways, 

1804-1S06-1808-1810-1812  Fisher  BuildiDg, 
CHICAGO. 


A  WEEKLY 
REPRESENTATION! 

in  this  "Directory"  enables  engi- 1 
neers  to  keep  before  all  possible  I 
customers. 


McNAMARA   BROS. 

ELECTRIC  SWITCHBOARDS, 

SLATE  AND  MARBLE. 

Z^liuU.       Fair  Haven,  Vt. 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GENL.  OFFICES:   CENTURY  BLDG  .NEWARK,  N.J. 

OVER  FIFTEEN  THOUSAND 
(I5,000)  MILES  IN  USE. 

Hiehest  Award  in  its  Class  at  Paris  Exposition, 
1900,  and  Pan-American  Exposition,  buffalo, 
1901. 


DUGALD  C.  JACKSON,  C.   E. 
WILLIAM  B.  JACKSON,  M.  E. 

MEMBERS 

AMERICAN    INSTITUTE    OF    ELECTRICAL    CNGINCERB 

AMERICAN   SeeiCTY    OF    MECHANICAL    ENGINEERS 

AMERICAN   SOCIETY   OF   CIVIL    ENGINEERS 

ENGINEERS.       EXPERTS. 

MADtSON.    W"" 


MECHANICAL 

Engineers  interested  in  electricity  should  send  for  our  100-pai?e 
Catalogue  (mailed  free  to  any  address).  Any  electrical  book  pub- 
lished sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO.,  •  310  Marquette  Bldg.,  Chicago 


Send  your  Book  Orders  to 

ELECTRICIAN  PUBLISHING  CO., 

BIO  Marquette  Bldg.,  Chicago. 


Golorado 
California 

Are  interesting  states  to  visit  at  any 
season  of  the  year.  Colorado  is  not 
only  a  summer  resort,  nor  California 
merely  a  winter  resort.  Thro'  train 
service    daily   from     Chicago   via  the 

ChicagOjMilwaukee 
&  St.  Paul  Railway 

Tliree  trains  a  day  to  San  Francisco 
and  one  to  Denver.  Aliandsr)mebo()k 
of  fifty-six  pages  descriptive  of  these 
states,  and  the  new  service  there,  sent 
to  any  address  for  six  cents'  postage. 

F.  A.  MILLER, 

General  Passeng^er  Agent, 

CHICAQO. 


"The   Nation's    pleasure    ground   and 
sanitarium." 


THE 

ADIRONDACK 

MOUNTAINS. 


The  lakes  and  streams  in  the  Ad- 
irondack Mountains  are  full  offish; 
tlie  woods  are  inviting,  the  air  is 
filled  with  health,  and  the  nights 
are  cool  and  restful.  If  you  visit 
this  region  once,  you  will  go  there 
again.  An  answer  to  almost  any 
question  in  regard  to  the  Adiron- 
dacks  will  be  found  in  No.  20  of  the 
"Four-Track  Series,"  "The  Ad- 
irondacks  and  How  to  Reach 
Them;"  issued  by  the 

NEW  YORK  CENTRAL 


A  copy  will  be  mailed  free  on  receipt 
of  a  two-cent  stamp,  by  George  IT.  Dan- 
iels, General  I'as.senger  Agent,  Grand 
Central  Station,  New  Vorli. 


NlCKBLl^ATE. 

TlieMertlJork.Chicago^§tLoui6RR. 

Offers  Three    Express  Trains 

Every  Day  between 

CHICAGO 

and  All  points 

EAST 

Through  Cleveland  and  Buffalo 

Through  Sleeping  Cars 
Day  Coaches  and  Dining  Cars 

Individual  club  meals,  ranging  in  price  from 
35c  to  SI. 00;  also  service  a  la  carte.  Midday 
luncheon,  50c. 

CHICAGO  DEPOT:    La  Salle  St.  Station. 
CITY  TICKET  OFFICE:     111   Adams  St. 

JOHN  Y     CALAHAN,  General  AacNT 
113  Adams  Street,  Room  298.  CHICAGO 


gkU     ■■ffipi  ELECTRICAL 
'VI    II    re  PURPOSES 
A I    11  I    r   PLAIN  OR 
Wfcffl  I    b  ENAMELED. 

THE  MONSON  BURMAH  SLATE  CO. 

PORTLAND,    ME. 


"NEW  TRAIN  SERVICE  TO 


French  Lick 

and 

West  Baden 
Springs." 

A  parlor  and  dining  car  now 
leave  Chicago  at  12:00  o'clock- 
noon,  arrive  at  the  Springs  at 
■8:45  p.  m.  Leave  Springs  9:0a 
a.  m.,  arrive  Chicago  5:55  p.  m. 
Reservations  at  Monon  Route 
City  Office,  232  Clark  Street. 
Teleohone  Har.  1245. 


IF  YOU'RE  GOING  TO  BUY 

Designs  — Eng RAVI  ngs 

OR  PRINTED    catalogues 

WE    WANT   TO    GIVE    YOU 
SAMPLES.  PRICES  AND  SUGGESTIONS 

WRITE 


FRANKLIN     ELECTROTYPING 


COMPANY 


346    DEARBORN    STREET,  CHICAGO 
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THE  SMITH-VAILE  ELECTRIC  TRIPLEX  PUMPS 


afford  an  excellent  means  for  pumping  water  for  House  service.  Hydraulic  Elevator  service 
Factories  and  Mills  desiring  an  independent  water  supply,  also  for  M  Ine  Work  and    :     :    : 

WATER  WORKS  SUPPLY. 

Can  be  located  wherever  electric  current  is  available,  and  require   little  or  no  attention 
after   once   installed.      We  make  steam  and  power    :      ::::::::::::: 

PUMPINB   MACHINERY  FOR   ALL    PURPOSES- 

Jet  and  Surface  CONDENSERS,  Feed  Water 
Heaters  and  Victor  Turbine  Water  Wheels 

THE   STILWELL-BIERGE  &  SMITH-YAILE  CO., 

DAYTON,  OHIO,  U.  S.  A. 

New  York:  141  Broadway.  Chicago:  311  Dearborn  St.  Boston:  73  Oliver  St. 

Philadelphia:  619  Arch  St.  Cleveland:  1116  New  England  BIdg.         Baltimore:  1107  Continental  Trust 

New  Orleans:  304  Hennen  Bldg.  Bldg. 

Sales  Agenls:  FREDERIC  NELL,  97  Queen  Victoria  St.,  London,  Bng.    E.  P.  AUSTIN,  Smith  BIk.,  Pittsburg. 


THE  WILLIAM  TOD  CO 
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BUILDERS  OF 


CORLISS    AND    HIGH-SPEED 

Automatic    Engines 

FOR    ELECTRICAL    PURPOSES. 


Main  Office  and  Works: 

YOUNGSTOWN,  OHIO. 


Brancfi  Office:    Park  BIdg., 

PITTSBURG,  PA. 


You  are  spending  over  one- 
fifth  more  on  fuel^  supply 
if  you  Iiave  not  a 

GREEN'S 
ECONOMIZER 


in  your  plant  tlian  other 
plants  so  provided.  We  have 
testimonial  letters  from  thousands  of  users,  many  from  the  largest  elec- 
tric light  and  power  plants,  bearing  out  our  statement.  Just  how  we 
make  this  saving — how  we  keep  a  reserve  of  fiOT  WATEIi  always  on 
hand  for  sudden  calls — how  we  save  in  boiler  repairs,  is  all  ex- 
plained   in    our    free    booklet. 


THE  GREEN  FUEL  ECONOMIZER  CO., 


IIATTKAWAM, 


Sole  Manufacturers  in  the  U.  S.  A. 


Send  \is  yovir  speci- 
fications and  space 
a-voLila-ble. 


WORTHINGTON 


Water-Tvibe 

Sectional 

BOILER 


Ovjr  Book  wltK 
Detains  on  Appll- 
CQLtlon. 


Nobrickwork, 
no  bent  tubes, 

no  screw 
joints,  no  gas- 
kets.   Nothing 
to    get   out    of 
order.  Made  In 
units  of  from    | 
20  to  360 
H.P. 
THIS    IS    OUR  END   FIRED   TYPE-FROM 


20  TO   125   H.  P. 


NOTICE— Our  larger  units  are  all  side  fire,  and  are 
set  in  ba^ttery— Mecha.nica.1  stoked  or  hand  fired. 


NEW  YORK  SAFETY  STEAM  POWER  CO.,   60   S.   CB.na.1   Street. 
New  York        Philadelphia        Boston        San  Francisco       CHICAGO,  ILL. 


THE   BABCOCK  &  WILCOX  CO.,  85  Liberty  St.,  N.  Y. 

WATER  TUBE 
STEAM  BOILERS 


BRANCH    OFFICES: 

BOSTON,     35    FEDCnAL    STREET. 

PHILADELPHIA,    llto-lll2    North  am.   Bidc 
SAN    FRANCISCO,  63  First  BTRttr. 

PITTSBURG,      1218    FRICK     BUILDING. 

NEW    ORLEANS,  339  carondelct  street. 

CHICAGO,    T21S  Marquette  bloc;. 

ATLANTA,  empire  bldg. 
CLEVELAND,  70s  new  englano  blog. 
MEXICO    CITY,   7  A»ENiDA  Juarez 
HAVANA,  CUBA,   116  1-2  calle  de  la  hasana 


200  Pounds  Working  Pressure 


STEAM 
SUPERHEATERS 


Our  Book,  STEAM,  mailed  free 
on  application. 
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Kr    Pfoduoers 
Y  and 

I  Wboleialers  of 
A  WbKe  Cedar 
l\k     Products. 


CEDAR  POLES 


Prom  le  F«et  to  70  Feet. 
SPECIAL  PRICES  ON  SMALL  POLES. 


C.n.  WORCESTER  CO. 

SUITE   IZOB  TRIBUNE  BLDG.  CMICASO. 


LOCUST  PINS 


TEN    YEARS' 

EXPERIENCE    IN     MAKING 

enables  us  to  know  what  we  are  talking  about  when  we  assure  you  that  our  pins  will  abed  water 
better,  fit  better,  and  last  longer  than  others.  Then  there  is  a  difference  In  timber.  Ours  the 
best  that  srows.         CAROLINA  LOCUST  PIN  &.  MICA  CO.,  Franklin,  N.  C. 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,    MICH. 

Eleven  Pole  Yards  In  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


IDAHO 


8,000  in  one  yard,  now  ready  for 
shipment.  40  ft.  to  70  ft.  long, 
7  in.  and  up  tops.    Must  be  moved. 


CEDAR 
POLES 


Large  stocks  Micliigan  White  Cedar 
Poles.    Write  for  Prices. 


FRANCIS  BEIDLER  &  CO., 

519  W.  22d  St.,  Chicago,  III. 


CEDAR 


WRITE 


POLES 


PRICES 


M.KLEIN    &  SION. 


LINE  BUILDERS'  TOOLS. 

Our    Tool    Book    tells    about'  them. 
It  is  of  interest  to  all  linemen.      Get 
a  copy  now.     FREE. 
Headquarters  for  Linemen's  Tools 


A.  p.  HOPKINS  &  CO. 

ESCANABA,    MICH. 


CHICAGO, ILL 


Central  Manufacturing  Go. 

Cbattaioosa, 

Teen. 

Mfra.  and 

Dealers  in 

Yellow  Pine, 
Cross  Arms, 
LODSSt  Fiis, 

On  Fins,  Slectiioal  Uouldiags,  Oak  BrMkets. 

LABOB  ATOCKb  UN  HAND. 

Delivered  prices  quoted,  F.  O.  B.  care,  year  city, 
In  any  quantity. 

STUDENTS^ 

Will   find   that   the  Western 
Electrician    can    help    them 
wonderfully   in   the   study    oj 
electricity.     Subscribe  now. 
^3.00   per  year,  in  advance. 

Electrician  Publishing  Co., 

•iittSIOMarfuetteBldg.,      .     GHIIgAgS 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONC  LEAF 

PINE  AND  FIR. 


CEDAR  POLES 

CARNEY  BROTHERS  COMPANY, 

610  Chamber  of  Commerce,  CHICAGO,'  ILL, 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.  W.  PHELAN, 

277  Broadway,  New  York 


The  Electrician  Publishing  Co.,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


♦^^^    ^Vi^*  e*    "ORSE  CEDAR  CO., 
^  ^^^  ^^^  ^  ^^ 


SACINAW,    MICH. 


WHITE  CEDAR  POLES 
Hall  L.Brooks 

TOMAHAWKjWIS. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES, 
TRY  A  CAFID. 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONC  LENCTHS  A  SPECIALTY. 

VADns.  i  IDAHO. 
YARDS:  ]  MONTANA. 


WESTERN  LUMBER  &  POLE  CO., 


Main  Office,  DENVER,  COLO. 
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CEDAR--PDLES 

LINDSLEY      BRQS.      CO.  THE    LINDSLEY    BROS.      CO. 

(MICHIGAN       POI_ES)     CI-IICAGO.  ^  (WESTERN     P  DUES  )  SPDKAN  E.    WAS  M. 

ADDRESS      INQUIRIES    TO      SENERAL.      OFFICES        TRIBUNE      B  L  □  Q .    CHICAGO. 


Prompt  delivery  is  worth  a  good  deal  in  ordering  Poles  and  Ties. 

Our  yards  are  situated  in  different  parts  of  Michigan,  and  when  we  can't  get  cars  one  place 
we  can  at  another. 

If  you're  interested  in  our  Cedar  "Trolley"  tie,  we'd  be  pleased  to  tell  you  about  it 
and  quote  a  delivered  price  that  will  please  you. 

Drop  us  a  line.        Write  to-day. 


IVI 


iV      UUIVIBER      COIN/IPA.IMY, 

D09    Phoenix    Block,    BAY    CITY,    MICHIGAN. 


TIES 


Yellow  Pli\B  stock.  100.000 
6x8-8  ft.  Chestnut  •r\d  Oak, 
large  stock,  standard  sizes. 


Marwjfactured  by 


^^^_    ^^  ,   (Southern  White  Cedar)      29  Broadway,  NEW  YORK. 

nffll     EC  '  >o"<  >»»^f  Yellow    Pine 

■"■■■     Crt  /  oct».eonal  o.nd  square. 

I     M^^*»  ',  Chestnut  and  Cypress.     ■Prompt  dtliiitritj  from  jlocK,  A»*b 

Yellow  Pine  Cross  Arms,  Pins  and  Brackets.  ycrKcHyyori.ord;r.c,frommiiu, 


WE    WANT   TO 
MOVE  AT  ONCE 


TELEPHONE  POLES 

10,000  POLES  20  FT.  WHITE  CEDAR 
5,000       "  20 

We  can  furnish  a  few  of  other  lengrths.  We  want  to  market  these  poles  west  of  the  Mississippi 
River.   We  will  make  very  low  prices  on  application. 

FAY  &  MORRISON  LUMBER  CO.,  3io&3n  Lumber  Exchange,  Minneapolis.  Minn. 


Michigan  Poles 


White  Cedar. 

Good  Stock.  Quick  Shipments, 

PERRiZO  &  SONS,     -  Daggett,  iVIicli. 


(^ 

^ 

^^^g^iirattffl^^^^ 

ii^^^^a 

YARDS  -  t«Mi  OULUTH.MINN.-  FLOODWOOO,  MINiV.-  WELLERS.MilMN. 

IDAHO,  WISGOMSIM, 
MIOHIGAM  ...... 


CEDAR  POLES 


FOR  TELEPHONE,  TtLEGRtPH, 
ELECTRIC    LIGHT,     TROLLEY, 


POSTS,    POLES.    TIES    AND    EVERYTHING    IN    WHITE    CEDAR 

YARDS      IN    IDAHO      ANi>      AT      WASHULKN.      PI.rMMKlt      AND       UBLLK,      WISCONSIN. 


JOHN.  H.  FOWLER 


GENERAL  OFFICE:    1705  FISHER  BLDG..    CHICAGO. 
D  »   -k  ««:„...  J  Washburn.  Wisconsin,  and 
Branch  Offices.  J  Spokane.  Washington. 


FOWLER-JACOBS  GO. 


IPa^X^W^  OMid^XcJ^U/  $AA\ywvW  g^Jv&w  (SeC      ^AoA\vcuiV  ftA^iy>rtvol^<>Xwy♦   $4etvw(\)Ur,'M\^XcW. 


CEDAR  POLES  ?5D*'^.'iz^ll'r"^ 

SPECIAL    PRICES    UPON    APPLICATION. 
PROMPT    SHIPMENT    A    SPECIALTY. 

&.  E.  WHITMORE,  230-31-32  Lumber  Exchange,  Minneapolis.  Minn 


BUY  YOUR  POLES  FROM  FIRST  HANDS-THE  PRODUCER. 

Dii   cm  iicD  I  iiiiRCD  on    merchants*  national 
.  m.  rULmtn  LUMDCIf  bill)  BANK  BLDG.,  CHICAGO. 


LARGE  STOCKS 

WHITE  AND^ 


liOW  PRICES 

^DAR  POLES 

V) 


CHICAGO  LUMBER  &  COAL  CO. 


1129-30-51  LUMBER  EXCHANGE  MINNEAPOLIS,  MINN. 

1.000  7-INCH   25s  TO   l«OVE  AT  A  LOW  PRICE. 


PINS 


TOWERS  PIN  &  BRACKET  CO. 

ELLIJAY,   CA. 

MANUFACTURCna      OF 

Locust  and   Oak   Pins  and  Brackets. 


BRACKETS 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constantly  on  Hand 


Poles 


{Ta^eWHITEgS^Lti 

of  all  sizes. 

Let  us  quote  you  prices. 

PACE  &  HILL  CO. 

123S  Guaranty  BIdg. 
MINNEAPOLiS,  MINN. 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 


PRODUCERS. 


We  want  your  Inquiries  always. 


MICHIGAN  WHITE 


LARCE  STOCKfe 


PROMPT  SHIPMENTS. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO^Chlcag^ja 
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'QIXON'S    Graphite    Brushes    are    guaranteed    to   be 
smooth,  noiseless  and   non-sparking  under  proper 
conditions.   We  believe  them  to  be  every  way  superior  to  any  otlier 
make  of  graphite  or  carbon  brush.     Send  for  booklet  125  m. 

JOSEPH  DIXON  OEnCIBLE  COMPANY,  Jersey  City,  N.  J. 


JEFFREY 


ELEVATING, 
CONVEYING, 
POWER 
TRANSMISSION 


FOR. CATALOGUE, 

ADDRESS 

THEJEFFREY.MFG."CO. 
COLUMBJJS.O.   ; 


S.    MORGAN -SMITH    CO., 


McCormiGk  Turbines 

4,000  H.  p.,  72  feet  head, 
arranged  to  drive  generator 
and  a  single  turbine  to  drive 
exciter.  Five  settings  built 
for  the  Hudson  River  Water 
Power  Compauy's  Spier  Falls 
piant  and  14  pairs  51  inch  for 
their  plant  at  Mechanicsvllle. 
N.  Y. 

Write  for  catalogue,  if  con- 
templating purchase 
of  turbines. 

York,  Pa.,    U.  S.  A. 


REG.TRADE  MARKS    JhE  RhOSPHOR  BRO NZ E  SMELTING CO. [IMITED, 
'    2200   WASHINGTON  AVE.,PHILADELPHIA. 
"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
■INGOTS,CASTINGS, WIRE, RODS,'SHEETS, ETC. 
DELTA    METAL 
y<l\):^     "         CASTINGS,  STAMPINGS  AND  FORCINGS 
ii.         ORIGINAL  AND  Soi-E  Makers  in  the  U.S. 


^f^-^mw-} 


TO  THE   1,000    ISLANDS 


ALEXANDRIA    BAY 

Via  IVIiol-iigsin  C< 

"THE   NIAGARA  FALLS  ROUTE.' 


ral 


The  rate  is  but  $30  for  the  ROUND  TRIP  from  Chicago  to  Alexandria  Bay.  and  the  trip  can  be 
mcst  expeditiously  and  comfortably  made  by  leaving  Chicago  on  the  Michigan  CentralNew  York 
State  Special,  5:20  p,  m.,  arriving  Clayton  4:35  the  next  afternoon,  making  close  connection  with 
steamer,  arriving  Alexandria  Bay  for  supper.    For  tickets  and  sleeping  car  reservations  apply  to 


L.  D.  HEUSNER,  C. 

Michigan  Central  R,  R. 


Inf  ■   P>  Asp 

I  19  Adams  St.,  Chicago, 


ARE  YOU  LOOKING  FOR  MONEY?^ 

If  so,  buy  WALRATH  QAS  OR  OASOUNE  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Exposition. 

It  win  produce  as  good  a  com- 
mercial light  as  that  of  an  auto- 
matic steam  engine,  either  belted 
or  direct  connected  generator. 
Simple,  Economical  and  Reliable. 

bend  for  Catalogue  W. 

MARINETTE  IRON 
WORKS  MFQ.  CO., 

MARINETTE,  WIS. 

AGENCIES— 
801  Fisher  Building,  ChlcaRo.         619  Stevenson  Building,  Indianapolis. 
703  Bijou  Building,  Pittsburg. 
MacKay  Engineering  Co.,  149  Broadway,  New  York. 

Mackay  Engineering  Co.,  100  Boyiston  St.,  Boston. 

Strong,  Carlisle  &  Hammond  Co.,  Cleveland. 


New  Dynamo  Tenders'  Hand=Book. 

By  P.  B.  BADT. 

326  Pagef.,   140  Illustrations.     Flexible    Cloth  Binding.    Size  of  Type  Page 
5  1-3x3  inches.    Price  $1.00. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  10,000  of  the  new. 

Electrician  Publishing  Co., 

510  Marquette  Building,  CHICAaO. 


For  a  Day's  Outing 

or 

Your    Summer    Vacation 

Go  to  Gray's  Lake,  Round  Lake,  Lake  Villa, 
Fox  Lake.  Loon  Lake,  Antioch,  Camp  Lake, 
Silver  Lake,  Burlington,  Lake  Beulah,  iMuk- 
wonago,  Waukesha.  Cedar  Lake,  Fond  Du  Lac, 
Oshkosb,  Neenah,  Waupaca  or  one  of  the  many 
other  resorts  located  on  the  Lines  of  the  Wis- 
consin Central  Railway.  Call  on  or  address 
a.  K.  THOMPSON,  C.  P.  &  T.  A., 
230  S.  Clark  Street, 

For  summer  booklets  or  other  information. 


Write  Department  D 
for  Catalog. 


SAMSON  TURBINE 

The  higlier  the  SPEED  of  a  GENERATOR  the  LOWER  its 
COST.  We  can  SAVE  YOU  MONEY  if  you  will  use  a  SAMSON 
to  di'ive  the  generator  because  there  is  not  another  turbine  built  that 
will  attain  as  QUICK  a  SPEED  when  operating  under  the  same 
conditions. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.  S.  A. 


"Of  all  inventions, 
the  alphapet  and 
tlie  printing  press 
alone  excepted, 
those  inventions 
which  abridge 
distance  have 
;  most  for  the 
civilization  of 


PERFECTION^  IN  TRANSPORTATION 

IS  FURNISHED  BY  THE 

CHICAGO  &  AILTON  RAILTVAY 

The  heaviest  steel  rails,  laid  on  a  roadbed 
of  crushed  rock,  make  its  tracks  the 
smoothest.  Over  this  dustless  hig-hway  are 
run  the  most  palatial  trains  in  the  world 
— the  acme  of  luxury  and  comfort. 
AMERICA'S  MOST  POPULAR  RAILWAY -JUSTLY  TERMED 
"THE  ONLY  WAY" 

BETWEEN 
Cliicniro,    St.    Loiiln,  Kaunas  Oltj-  nnd  Peoria. 

Gko.  j.  Charlton.  Gfii.  Pas.  Agt..  Chicago.  III. 


H.  N.  FENNER,  President 


J.  F.  BLAUVELT,  Agent 


NE\A/     EIMOL-AIMD 


RUSSELL  W.  KNICHT,  Treasurer 

IVI 


MANUFACTURERS  OF 

icHi  nery^   for   I  risula'ti  rig  Elle 

Braiding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.    Cable  Covering  Braiders 


«C*' 


04  PEARL  STREET, 


-tribal   ^A^ir^s 

lines.    Cable  Covering  Braiders 

PROVIDENCE,  R,  I.,  U.  S,  A. 
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The  Westinghouse  System 
Of  Multiple  Unit  Train  Control 


Has  been  subjected  to  a  series  of  continuous  competitive 
tests.    The  results  should  be  ascertained  by  those  interested. 

It  is  electro-pneumatic. 

The  result  of  eighteen  years'  of  electrical  and  thirty 
seven  years'  of  pneumatic  engineering  experience. 

Is  independent  of  line  voltage,  effectually  preventing  the 
possibility  of  accident  through  failure  of  line  current. 

Simplicity  of  mechanism  and  operation. 

Does  not  require  numerous,  inefficient  and  bulky  electro= 
magnets. 

Saves  from  10%  to  20%  in  power. 

Maximum  efficiency,  regardless  of  wide  voltage  fluctua= 
tions  or  loss  of  contact. 

Train  and  power  under  perfect  control  at  all  times: 

Operates  automatically  if  train  breaks. 

Compact,  of  minimum  weight. 

Can  be  operated  on  unprotected  third  rail  in  defiance  of 
sleet,  snow,  ice,  or  defective  contact. 

The  new  Westinghouse  Automatic  Coupler  in  one  opera= 
tion  couples  the  multiple  unit  connections,  the  air  brake 
hose,  and  the  lighting  and  heating  connections. 


The  Westinghouse   Air   Brake   Co. 

PITTSBURQ,  PA. 
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Westinghouse 

Type  N  and  O.  D.  Transformers 


Terminal  Block  showing  2100  to  I05-2J0  Volt  Connection 
One  of  nine  transformer  ratios  secured  by  simple  combinations.     The  table  gives  the  others 


CLASS  200  TRANSFORMER 

CLASS  400  TRANSFORMER   1 

Primary 

Secondary. 

Primary 

Secondary 

1050 
2100 

52>^,   105,310 
58,       116,232 

m'A,   105,210 
55,       110.220 
58,       116,232 

1050 
2100 

105,210,420 
116,232,464 

105,210,420 
110,220,440 
116,232,464 

No  central  station  can  afford  to  purchase  transformers  for  two  secondary  voltages,  when  a  choice  of  nine  may  be  had 

from  a  type  N  or  O.  D.  Westinghouse  Transformer 


Write  lor  Transformer  Publication  7007 


Westinghouse  Electric  &  Mig.  Co. 


Pittsburg,  Pa. 

Sales  Offices  In  all  Large  Cities. 
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LOOKS    SUSPICIOUS 


BUT  MR.  HOLLIDAY  WILL 
TELL  YOU  THIS   LETTER   WAS 
NOT  PAID  FOR  NOR  IS  HE  A 
STOCKHOLDER  IN  OUR 
.  COMPANY. 


rem  a  Mi-touM.  rufc  m^ 


THE   HOCKING  VALLEY  RAILWAY  COMPANY. 


Columbus,  Ohio,  June  19,  1903* 

Thft  YoBt  Kloctric  Mfg.  Cc^ 

Toledo,       Ohio. 
Centlejien:- 

I  have  made  a  good  test  of  your  new  lainp  socket  and  am  very 
•orry  your  agent   did  not   come  to  Bee  ne  about  a  year  ago,  "  If  he  had 
it  would  have  saved  thie  company  a  great   deal  of  money,  and  saved  about 
one-half  of  my  work  replacing  l&aip  socket  a « 

Tht  yoet-Laiq;i  Socket   is  without  a  doubt  the  best   socket    I  ever  used. 

I  hnve  placed  an  order  for  your  sockets  and  hope  as  soon  as  you  get 
it  you  will  fill  it  quick  as  possible,  as  I  aio  goiDg  to  hold  off  one  of 
our  new  ehops  for  that   socket   only. 

.How,   if  you  can  get  up  a  rosette  as  good  as  your  lacp  socket, 
'Coow  and  see  me  again.* 


Yours  truly 


'a^r^c^^'T^. 


Bl^cfrician. 

P>8.-  This  little  lettar  ta  no  joke.  I  mean  all  ot  it.  It  you 
ean  oje  it  in  your  business  you  are  welcome  to  it.  Let  me  know  if  you 
have  anything  .Ise  new  in  my  line. 

B.K.H. 

BOCXING  TAUSy  SOUTH  SHOPS, 

COUWBUS,      ceio. 


I 


20th  CENTURY 

LAUNCHES 

When  figuring  on  your  summer  out- 
ing, we  know  you  will  be  in  want 
of  a  boat  of  some  description,  so 
you  can  enjoy  yourself  and  obtain 
tile    benefit    of    your    vacation. 

SO  LET  us  FIT  YOU  OUT. 

RACINE  BOAT 

MANUFACTURING  COMPANY 


BOX  13,  RACINE,  WIS.,  U.  S.  A, 


The  ideal  gentleman's  pleasure 
craft.  The  finest  launch  that  floats. 
Speedy,  safe,  simple  and  reliable. 

15  FT.  FISHING  LAUNCH,  S150.Q0 

16  FT.  FAMILY  LAUfJCH,    200.00 
35  FT.  CABIN  LAUNCH,   1,500.00 

Send  :o  cents  for  8o-page  illus- 
trated catalogue  giving  tlie  truth 
in  detail  about  the  best  boats  built. 


^m^^m^^^^^M^sM^ ^^K  ^^B  ^^R  ^^R  _flh 
IHT"  tHT^THT^  Th^  ihF  ^HT  ^■p  tTBT  ^HT  ^|m 
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ENCLOSE 
MOTORS 
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ALLIS-CHALMERS  CO., 

CHICAGO,  U.  S.  A. 


Sole  Builders 
of 

REYNOLDS 

COBLiSS 

ENGINES 

For  All 
Power  Purposes 


SPECIAL  ENGINES  FOR  ELECTRIC  LIGHT  and  STREET  RAILWAY  PURPOSES. 

RIEDLER    PUMPS    AND    AIR    COMPRESSORS. 


VULCANIZED  FIBRE 

Highest  grades  ior  electrical  iniulation  and  mechanical  purpoaei,  io  sheete, 
tubes,  rodi  aad  tpecial  ihapce.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -   Wilmington,  DeL 


Ammeters  and 
Voltmeters 


NORTON 

High-Grade  Instruinentt  at  Moderate  Cost. 

Write  for  Circular  and  Price  List.     " 

The  Norton  Electrical  Instrument  Co.,  MANeSlElfMfMNN? 

Agents.-Kohler  Bros.,  Chicago,  III. ;  Newman-Spranley  Co.,  New  Orleans,  La. 


The  Simplest,  IVIosJ  Practical  and 
Economical  Turn-down  Electric  Lamp 
ever  Invented. 


The  ECONOMICAL 

style  I— Pull  string  tor  bright  or  dim.    Style  2— For  variation  In  light  turn  bulb  one  wa« 
or  tha  other.   Write  lor  booklet  and  prices.   All  voltages  and  bases. 

EGONOIHIOAL  ELECTRIC  LAMP  CO.,  123  Liberly  St.,  New  York. 


I 
L^, 


— ***-1 


The   Man   That   Knows 

KEEP  YOUR  EYE  ON  HIM 

And  when  he  buys,  see  if  he  does  not  select  our  Type  "M"  TRANSFORMERS.  WHY  ? 
Because  they  operate  at  a  low  temperature,  high  efficiency  and  with  a  regulation  on 
two  or  three  wire  distribution  or  inductive  or  non-inductive  loads,  which  cannot  be 
surpassed  without  sacrificing  other  good  qualities. 


WAGNER 


ELECTRIC    MANUFACTURING 

SI,  LOUIS,  MO.,  U.  S.  A. 


CO. 


FARIES  ADJUSTABLE 


-'' ,  ■     Permit  the  Electric  Light  to 
S:--J     be  instantly  placed  where  it 
IS  needed.    Made  lor  shop,  factory^ 
store,  office,  residence -In  fact  wher-  ■ 
ever  the  incandescent  lamp  is  used. 


LAMP  HOLDERS 


WE  MANUFACTURE: 
PoptablBs,      OhandoUopa, 

Braokots, 

Ooak  lamps,         Glustefs, 

Canopies  and 

AU  Sixes  and  Styles  of 

Shades  and  Reflectors. 

Goodm  caifrlmtl  Smndfor 

by  allprlnclpml        Cmlmtoauo  JVo.  IO, 
Jobbarm.  JuM  Immumd. 


FARIES  MFG.  CO., 


DEGATUR- 
ILL. 


iBIack  Diamond  File  Works  I 


^ 
^ 
^ 
m 
^ 
^ 

^ 
*? 

♦? 

^ 

^ 

^ 

,«i? 


Mat,  ie«03. 


Inc.  18I>5. 


Twelve 
Medals 
Awarded  at 
International 
Expositions 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
T895. 


OV&  OOODS  ABE  ON  SAI^K  IIV  EVISRY  liEADIBTa  BARDWABE 
STOBE  IN  THE  UNITED  STATES  ANJO  CANADA. 

G.  &  H.  BARNETT  COMPANY, 

PHiLAD£l.PHIA,    PA. 


SIURTEVANT 

EXHAUST 

HEADS 


xa.  No  Ba:ffle  Plates 
to  rattle  loose  xf  a 
\3L  Centrifugal  action 
compels  separation 
of  -water  and  steam  je^ 


B.F.STUR1EVANTC0. 

BOSTOK.MASS. 

NEWYORK  -PHILAmlPKIA-CmCAeO 
I.  O  N  D  O  T« 


Vol.  nilll,  $3.00  Per  Aruw.    ?Z^&^  SX'.'tf.JSo': 


CHICAfiO,  AU&UST  8, 1903. 


10  Gents  a  Copy.       NO.  6. 


JIUIDI     CV  INSULATED 

(|lYlr^l»CiyV  WIRES  ANDCABLES. 

RUBBER  COVERED,  WEATHERPROOF.   UNDERGROUND  AND  SUBMARINE. 

^""R.^mxsor"'^'       ^/"^  Simplex  Electrical  Co., 

Monadnock  Block.  CHICAGO.  I  lO  State  Street,  BOSTON,  MASS. 


WESTERN   SELLING  AGCNT, 

H.   R.   HIXSON, 

1  137  Monadnock  Block.  CHICAGO 


1889— Paris  Sxposition, 
Medal  for  Rubber  Insulation. 

1893— World's  Fair, 
Medal  for  Rnbber  Insulation. 


TRADEMARK. 


THI}  STAJITDABD  FOR 

RVBBFR  IKiSlTI.AT'IOIir. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  "r^'r  Wires. 
THE  OKONITE  CO.,  Ltd. 

S."o'.™MCh:«',';.'«»'"9="-        253  Broadway,  New  York. 


Geo.T.  Manson, Gen'l  Supt, 
W.  H.  Hodglns.Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OP 

Paranite  Rubber  Covered  Wires  and  Cablesr 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 
TELEPHONB,  TELEORAPH  AND  FIRE  ALARM  CABLES. 

All  Wires  are  tested  at  Factory.  JONESBOBO,  INO. 


Transformers 

KUHLMAN  ELECTRIC  CO. 


'    I3PfI>. 


TURN-DOWN  LAMP 

Teacbes  people  to  use  more  current  by  turning 

lamps  down  Instead  of  out. 

Write  for  detailed  information. 

PHELPS  CO.,  50  State  St.,  Detroit,  U.  S.  A. 


^i 


Weiv 


copperwi 


•'^A 


yoRK 


®^'"«,N.J., 


Cf?i  9 


Chicago, 

,   1201 
MARQIJ 


errej 


CHICAGO    INSUIvATED    WIRE   CO.. 

152-154  LAKE  STR.EET. 

B&re  a^nd  Insulated  Wires  and   Cables. 
Galvanized  Steel  Strands. 

CRESCENT  RUBBER  INSULATED 

WIRES  AND  CABLES 

IVationsl  Code  Standard. 

CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

83'bmcuy'street.  '"»■''  °<'<<:*  ^nd  Factory,  TRENTON.  •.  fc 

STANDARD   UNDERGROUND  CABLE  CO. 


322  TheEookery,      Westingbouse  Bldg., 
Chicago.  Pittsburg. 

Mills  Bldg.,  San  FranctBco. 


56  Liberty  St.,        1225  Betz  Bldg., 
l^ew  York  City.       Philadelphia,  Pa. 
10  Post  Office  Square,  Boston. 


BARE  AND  WEATHERPROOF  WIRES  AND  CABLES. 

Rubber  Covered  Wires  and  Cables.       Underground  Cables  for  all  Purposes. 


THOUSANDS    IN    USE.' 

Bipolar  and  Multipolar  Motors  ] 
,.  from  V4  to  50  horsepower.  Dyna-  ' 
iLmos  from  10 lights  to700.  Wesell 

*or  rent.   Good  profits  for  agents. 

The  Hobart  Eleo.Mfg.  Co.,Tray,  Ohio 


Enclosed  Arc  Lamps 

FOR  ALL  CIRCUITS. 

The  Osbom-Morgan  Company 

CLEVELAND,  OHIO. 


rrxxB 


PHOENiXliUSSCO. 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
6L0BES,^DES,  Etc. 

SEND  FOR    COPY   OF   OUR   NEW 
ANO  LATEST  CATALOaUE. 


Pittsbnrg.    New  York.    Chicago. 


'.City. 


EMPIRE  WIRE  ^o^I-^Nv 

HAONET     WIRE     AND     BARE 
AND    TINNED   COPPER   WIRE. 


PACTOms\"^?S^S%J>,%!'H. 


''"aN^%FoCK^\  '0  W.  VAN  BURBN  ST. 


H.  N.  FENNER,  President 

ime:\a/ 


J.  F.  BLAUVELT,  Agent 


IVI 


ENOL-AIMD 

IMANUF. 

Hinery  -f^r   Insula-ting; 


RUSSELL  W.  KNIGHT,  Treasurer 

IVI 


■MANUFACTURERS  OF 

Jec-trical    AA/iros 

Braiding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  [Machines.   Cable  Covering  Braiders 

P-irilK     CA,STIiM<»S     A     SPVKCIAL.-TY 


304  PEARL  STREET, 


PROVIDENCE,  R,  I.,  U.  S.  A, 


^ESTIIN  Electrical  \n\nm\A  Co., 


Station  ynme&is. 


Thwc  losirumenta  are 
ooobtructed  upon  the 
ti  a  m  e  gcncrnl  prin- 
ciple as  our  regatar 
StandArd  Portebte  Direct 
Corrrat  Vo1tai6t«n  and 
AiDiD«t«rfi,  but  are  mncta 
Umer,  uid  tb«  working 
paru  arft  liicloe«d  la  a 
iMAtly  d««lgtied.  doflt-proof 
c*M-troo  ca«e  which  eflect- 
|T«ly  thlelda  the  Instm- 
meot*  (rom  dixtnrbliig  1d- 
floenoas  otf  iratemal  mae- 
aettoAelda. 

L09DOF— EUlott  Broa.,  Centorr 
Work*,  I«vUh*m. 


Wavcrly  Park,  NEWARK,  N.  J. 


Weston  Slaniard 

Portoble  Direct  Eearllr.B 
Voltmetere  and  MllllvoH- 
metor«.  AiometerHuod  MU- 
ommetfirFi,  Wattmeter5 
and  Voltmeters,  for  A  Iter- 
natlns  and  Direct  Ourreot 
Circuits. 

OnrportAble  iDfftromentB 
are  recognized  asHtenrlardn 
tbron».-boat    the     cWUIzed  ' 
world.  I 

Oor  Scml-Portable  La-  1 
boratory    Standard    Voii- 
meters  and  Ammetera  ara 
•tin  better. 

Thej  are  the  moer  relfh- 
ble,  abeolnte  etood&rds  for 
W«ton  5Und.rd  Illuminated  X-bor.torr  nse. 

Dial  5tatlon  Ammeter,        BEHLllf-CoropeBo  WcwtooEUctii'-ki 
Style  B.  insmmKnt  Oo.,  ainarrtrMM  }io. «». 


PABI9,  riUNOE~B.  H.  Cadlot,  12  Rufl  S:.  Georges. 


Xew  York  Ofl1ce-74  Cortlandt  St. 


1-10  to 


"iW^^^K--,  ... 


WATSON  GENERATOR! 


Byjlt  for  Smai! 
L8CKTINC    "•?,.•■! 


Manufactured  by — ■ — 

THE  MECHANICAL  APPLIANCE  COMPAI^i 

Send  tor  Catalogue  55.  MILWAUKEE,  Vv'i 
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Mothing  is  so  Essential  in  Electrical  Machinery  as  RELIABILITY 
Ana  Nothing  Contributes  so  Mucli  to  Reliability  as  SIMPLICITY 


THE    WARREN    ALTERNATOR 

Is  Simplicity  Itself  Having  no  Brushes  or  CommutaLtor  atnd  no  R.evolving  Wire. 

BVLLETINS    ONAPPLICATIO  N T  HEY    TESLL    VOV    ABOVT    IT. 


$iiiienI^tric^c.@. 

SANDUSKY,  OHIO,  U.  S.  A. 


Rumsey  Electrical  M'f's*  Co. 

1211  Filbert  St.,  PhUadelphia,  Pa. 

C.  W.  Hobson, 

Waco,  Texas. 


H.  B.  Coho  &  Company, 

114  Liberty  St.,  New  York. 


Western  Electrical  Supply  Co. , 

St,  Louis,  Mo. 

A.  M.  Searles, 

1200  Fisher  Bldg., 

Chicago,  III. 


The  Bossert  Electric  Construction  Go. 

■^MANUFACTURERS  OF 

STEEIi  OVTIiET  AND  JITNCTIOM  BOXES, 
8^nTCHBOABJ>IS,   PAHTEIi    BOARDS,   SWITCHES,   ETC. 


-VORIC. 


BEFORE   CONTRACTING    FOR 

1 

IN 

Oiik 

N 

DESCEN-r      K- 

AIVII»S   1 

CET  THE 

STERLING   SPECIAL 

LITERATURE. 

STERLING  ELECTRICAL  MFG.  CO. 

WARREN, 

OHIO. 

I SCHEEFFER  INTEGRA  TING 

WATTMETER 

TYPE  £  FOR  ALTERNA  TIMO  CURRENT       TYPE  F  FOR  DIRECT  OURRENT  GIROUITS 

DUST    AMD    BUG    PROOF 
IMPROVED  CONSTRUCTION 


TYPE  E. 


TTPEF. 


Moving  parts  aro  Bxtpomely  llghtg 
Insuring  a  highly  sensltivo  and  ao- 
curate  meter. 


WRITE  FOR  PRICES  AMD  DESCRIPTIVE 
LITERATURE, 


DIAMOND   METER 
COMPANY, 


M.TERMAT3«e  OURKEMT. 


Peoria,  III., 


U.  S.  A. 


DIRECT  CURREMT. 
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THE  Elegtoic  Storage  BatteryGo. 


MANUFACTURER    OF    THE 


PHILADELPHIA 


"Cbloribc  Hccumulator ' 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PRICE   LISTS   AND   DESCRIPTIVE   BULLETINS    FORWARDED   UPON    REQUEST, 


-SALES  OFFICES- 


I'HILADELPHIA.  NEW  YORK.  BOSTON,  CHICAGO.  BALTIMORE,  ST.  LoUIS,  SaN  PRANCISCO,  CLEVELAND,  CANADA,  HAVANA,  CUBA,  i| 

AUeL:lienv  Ave.        loo  Broadway.       60  State  St.      Marquette  Bldg.    tiontinental       Wainwrighl  Bldg.       Nevada  Block.       Citizens*  Bldg.        f'anadlati  General        G.  F.  Greenwood,  i\lanager, 
and  19111  St.  Trust  Bide.  Electric  Co.,  Toronto,  34  Eiupcdrado  St.  •] 


DUNCAN  INTEGRATING  WATTMETER 


FOR 


DIRECT  CURRENT  LIGHTING  AND  POWER. 


MOST  ACCURATE  AND  UP-TO-DATE  METER  UPON  THE  MARKET. 


:' .  ^  s 


DUSTPROOF 

O  CONSTANTS 
SENSITIVE 
GOOD  MAGNETS 
LARGE  DIAL 


DUNCAN  ELECTRIC  MFC  CO., 


LA    FAYETTE,    INDIANA. 

SEND    FOR    DESCRIPTIVE    BULLETIN.    


AMERICAN  BRAND 
weATHERPROOF  WIRE  ANDCASLCS  I 


y^e  always  carry  a  large  stock  of 

WEATHERPROOF  WIRE 

for  prompt  ahipments.     Samples 
and  prices  on  application. 

AMERICAN  INSULATED  WIRE&°CABLE  CO. 

Main  Office  and  Factory: 
241-247  S.  Jefferson  St.,  CHICAGO,  ILL. 


CARBONS 

CONSUMERS  CARBON  CO 

LANCASTER,  OHIO,  U.  S.  A. 
Carbons  of  all  kinds  and  for  all  purposes. 


y 


An  INCANDESCENT  LAMP  represents  a  large  Investment  of  capital,  Ingenuity  and  skilled  workmanship,  It  is  sold  at  a  price  to  low  as  to  necessitate  eternal 
vigilance  In  cutting  costs  to  a  mlnlmim.  A  successful  lamp  maiuficturer  can  not  afford  to  experiment  witti  poor  materials.  This  explains  iiie  popularity  of 

BAKER    &    00. 'S 

408  N.  J.  R.  R.  Ave..  NEWARK,  N.  J.  I20  LIBERTY  ST.,  NEW  YORK. 


f^t-ATIIMUIVI 


We  buy  arM 
Refine 
Platinum 
Scrap  also. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co — 

Allen  CompanV,  L.  B U 

Allls-Clialmers  Company  .    22 

Alphaduct  Mfg.  Co U 

American  Battery  Co — 

American  Conduit  Company.  7 

Amer.  District  Sieam  Co 17 

Amer.  Electrical  Heater  Co..— 

Amer.  El.  Telephone  Co \b 

American  Electrical  Works..  11 
Amer.InsuLWire&CableCo.  3 
American  Refl.A:  LlgbtlngCo.— 
Amer.  Steel  &  Wire  Company  6 
American  Ston&Conduit Co..  7 
Arnold  Elec.  Power  Stat.  Co . .  17 
Automatic  Electric  Co 14 

Babcoc'.:  A  Wilcox  Co — 

Badt.F.B 17 

Baker  <&  Company 3 

Baker  i  Co.,  \V.  E 17 

Bamett  Company,  G.  A  H. . .  .22 
BeardsleeCbandellerMfg.Co.IO 

Beidler  A  Co.,  Francis 18 

Berthold  &  Jennlngti )B 

Bissell.G.  W....^ 17 

BossertEl.  CoostructloaCo..  2 

Brooks.  Hall  L 18 

Brown.  Chas.  L 17 

Bryan-Marsh  Company — 

Bryan,  Wm.  H 17 

Buckeye  Electric  Company..— 

Burch.  Edward  P 17 

BntterQeld.  J.  F 17 

Byrne  Const.  Co..  M.  P — 

Camp  Company,  H.  B 7 

Carman  &  Co.,  Charles  Whit- 
ney  17 

Carney  Bros.  Co 18 

Carolina  Loc  Pin  A  Mica  Co.  18 

Central  Electric  Co B 

Central  Manufacturing  Co..  .— 


Chicago  &  Alton  Railroad....— 
Chicago  Die  &  Electric  Co..  .10 

Chicago  Edison  Co 4,  12 

Chic.  Fuse  Wire  &  Mfg.  Co...— 
Chicago  Insulated  Wire  Co. .  1 

C.  M.  &St.  P.  R.  R IR 

Christensen  Engineering  Co.  i 
Clark  Wlrel.Tel&TelCo.,T.E.H 
Columbia  Incand.  Lamp  Co.. — 
ColumbusIns.Wire&  Br.  Co.l3 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 18 

CooHdge,  Marshall  H — 

Crescent  Co 12 

Crescent  Ins.  Wire  &  Cbl.  Co.  1 
Crocker- Wheeler  Company  .  4 

Crumb  A  Company,  W.  H 17 

Cutler-Hammer  Mfg.  Co 11 

Cutter  Elec.  &  Mfg.Company— 

D.  A  W.  Fuse  Company — 

Dearborn  Drug  A  Chem.WkB.  18 

Diamond  Meter  Company 2 

Dickey-Sutton  Carbon  Co.. ..  6 
Dixon  Crucible  Co.,  Joseph..  16 
Duncan  Electric  Mfg.  Co....  3 
Dustin  Co.,  Chas.  E 13 

Eccleston  Lumljer  Co 19 

Economical  Elec. Lamp  Co.. .22 
Edison  Decorative  A  Minia- 
ture Lamp  Department.. . .  10 

Edison  Mfg.  Company 7 

Edwards  A  Company 13 

Electrical  Engineer  Institute.- 

Electric  Appliance  Co 10 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company...  8 
Emmons  Elec.  Const.  Co —  — 

Empire  Wire  Co 1 

Ewlng-Merkle  Electric  Co. ..22 

Fahnestock  TransmltterCo...I5 


Farles  Manufacturing  Co....— 
Farr  Tel  &  Const.  Supply  Co.— 
Fay  &  Morrison  Lumber  Co..— 

Felt  A  Co.,  Chas.  E 17 

Field,  C.  J 7 

"For  Sale"  Advertisements..  12 
Ft.  Wayne  Elec.  Works.,  Inc.21 

Fowler.  Jolin  H 19 

Fowler- Jacobs  Company 19 

Franklin  Eng.  &  Elec.  Co....  ~ 
Fulmer  Lumber  Co.,  D.  M 19 

General  Electric  Co 9 

General     Incandescent     Arc 

Light  Company 8 

General  Incand.  Lamp  Co — 

Gould  Storage  Battery  Co....— 
Green  Fuel  Economizer  Co..- 
Gregory  Electric  Company ...  12 

Hart  Mfg.  Co 12 

Hartford   Steam   Boiler    In- 
spection A  Insurance  Co ...  13 
Hobart  Elec.  Mfg.  Company..  1 

Hoffman,  G.  W 13 

Holmes  Fibre-Graph.  Co 11 

Hopkins  A  Co..  A.  P 18 

Humphrey,  Henry  H 17 

Illinois  Electrical  Mfg.  Co,..— 
Illinois  Electric  Specialty  Co.— 

Illinois  Maintenance  Co Vi 

Incandescent  Electric  Light 

Manipulator  Company 10 

Indiana  Rub.  A  Ins.  W.  Co...  1 
India  Rubber  A  Gutta  Percha 

Insulating  Company 4 

International  TeL Mfg.  Co.  ..15 

.lackson.  I).  C.  A  W.  B 13 

Jeffrey  Manufacturing  Co. ...16 
Johnston,  Thomas  J 11 

Kartavert  Manufacturing  Co.22 
Kellogg  Switchboard  A  Sup- 
ply Company 15,  Ifl 


Klein  A  Sons,  Mathias, 

Kohler  Brothers 

Kuhlman  Electric  Co.. 


..  1 

Leather  Preserv.  M.  Corp....— 

Leffel  A  Co.,  James 16 

Leslie  A  Co.,  A.  C 15 

Llndsley  Brothers  Company..  19 

Loud's  Sons  Co.,  H.  M 19 

Lowell  Model  Co 12 

Machado  A  Roller — 

Maley,  Martin 12 

Maltby  Lumber  Company..  .19 

Manhattan  El. Supply  Co 11 

Marinette  Iron  Wks.  Mfg.  Co.I6 

Matthews  A  Bros.,  W.  N 11 

McLennan  &  Company,  K....10 

McNamara  Brothers 12 

Mechanical  Appliance  Co 1 

Metropolitan  Tel.  A  El  Co. ..15 

Mica  Insulator  Company — 

Michaels  A  Hilly 17 

Michigan  Central  Ry 16 

Miscellaneous  Advs. 12 

Monarch  Fire  Appl.  Co 18 

Monon  Railroad — 

Monson  Burmah  Slate  Co — 12 

Moon  Mfg.  Co.,  The 14 

Morse  Cedar  Company 13 

Mueller  Company,  William..  18 

Munsell  &  Co.,  Eugene 10 

National  Carbon  Co — 

National  Electric  Co 4 

National  India  Rubber  Co. .  ..— 

National  Tel.  Supply  Co — 

Nernst  Lamp  Co 20 

New  England  Butt  Co 1 

New  York  Central  Lines 16 

New  York  Ins.  Wire  Co 5 

N.  Y.  Safety  Steam  Power  Co.  9 

Nickel  Plate  Road 18 

Northwestern  Electric  Co. . .  )2 


Por    GiXCkmm$±k'^MX    lJ3.cl.eac    of    A.Ckyr&trtXt^e'Xxx&xx^m 


Norton  Elec'l  Instrument  Co.— 

Okonlte  Company,  The I 

Orne  Electric  Co ..— 

Osborn-Morgan  Co 1 

PageA  Hill  Co 19 

Palste  Co.,H.  T 12 

Paragon  Fan  A  Motor  Co — 

Perrizo  A  Sons 19 

Phelan,  D.  W 18 

Phelps  Company 1 

Phillips,  Eugene  F 11 

Phillips  Insulated  Wire  Co.  .11 

Phoenix  Glass  Company 1 

Phosphor-Bronze  S.  Co 16 

Plersou  Electric  Co — 

Pignolet,  L.  M „ 10 

Pittsburg  Sewer  Pipe  A  Con- 
duit Co 7 

Pittsburg  A  L.  S.  Iron  Co 19 

Porter  Cedar  Company 19 

Pratt  Institute — 

Racine  Boat  Mfg.  Co 21 

Raymond  III.,  Francis 11 

Re  I  singer,  Hugo 5 

Reynolds  El. Flasher  Mfg.Co. — 

Roebllng's  Sons  Co..  J.  A 9 

Rooney-WeslburyEl.Lmp.Co.lO 
Rose  Polytechnic  Institute..- 

Safety  Ins.  Wire  A  Cable  Co.  10 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Company.— 

Schott,  W.  H !7 

Shelby  Electric  Company  ...— 
Simplex  Electrical  Co.,  The..  1 
Simplex  Elec.  Heating  Co.  ..11 

Smith  Co.,  S.  Morgan 10 

Sprague  Electric  Company... 22 

Standard  Elec'l  Mfg.  Co 18 

Standard  Pole  A  Tie  Co — 

Standard  Tie  Company 18 


Standard  Underg.  Cable  Co..  1 
Standard  Vitrified  Cond.  Co..  8 

Stanley  Instrument  Co 5 

Stanton,  LeRoy  W 17 

Sterling  A  Son,  W.  C 18 

Sterling  Electrical  Mfg.  Co..  2 
Sterling  Electric  Company. ..14 
Sterling  Varnish  Co.,  The....iO 
Stewart  Electric  Co.,  John  A.  13 
Stllwell-Blerce  A  Smlth-Valle 

Company 9 

Stow  Mfg.  Company — 

Stromberg-Carlson  Tel.  Mfg. 

Company 15 

Sturtevant  Company,  B.  F...22 
Swedish-American  Tel.  Co. ..17 

Tod  Company,  William 12 

Torrey  Cedar  Company 19 

Towers  Pin  A  Bracket  Co....  18 
United  Electric  Heating  Co.. 10 
Valentine-Clark  Co.,  The  ...19 
Varley  Duplex  Ma;,'net  Co..  .10 
Vulcanized  Fiber  Company., 22 

Waclark  WlreCo 1 

Wagner  Electric  Mfg.  Co — 

Walsh's  Sons  A  Company  ....  12 

Warren  Elec.  Mfg.  Co 2 

Western  Electric  Company...  7 

Western  EL  Supply  Co — 

Western  Lumber  &  Pole  Co..  19 
Westlnghouse  Air  Brake  Co.— 
Westlnghouse      Electric     A 

Manufacturing  Co — 

Weston  Electrical  Inst.  Co. ..  1 
Whitehead  Machinery  Co,,,.— 

Whltmore.  A.  E IS 

WUmerdlng,  C.  H 17 

Wisconsin  Central  R.  R 16 

Worcester  Company.  G.  H 18 

Yost  Electric  Mfg.  Co 21 

Young.  A.  B — 
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!  PROVIDE  FOR  SUMMER  COMFORT  EARLY-ORDER  ONE  OR  MORE 

1903  PARAGON  1903 


NOISELESS 


FAN  MOTORS 


COMPACT 


PARAGON  DESK  FAN 


NEW  STYLES  NEW  PRICES  EASY  RUNNING  RIGID  CONSTRUCTION 

— CALL   AND   SBE  THEM   OR   WRITE   FOR   PRICES— 

CHICAGO    EDISON    COMPANY,      139    Adams    St.,     CHICAGO. 


Direct  Current 


GENERATORS 

Belted   or   Direct   Coupled 

Built  in  Capacities  up  to  1,000  K.  W. 


100  K.  W.  DIRECT  CLRRENT  GENERATOR. 

Our  apparatus  represents  the  latest  de- 
velopment of  design  and  construction. 

NATIONAL  ELECTRIC  CO. 

Successor  to  Christensen  Engineering  Co. 

niLWAUKEE 


Chicago:     Old  Colony  Bids 
Pittsburg:     Oellatly  &  Co. 


i^!i*^''.;i;i!,™  I  Kllbourne  &  Clark  Co, 
San  Francisco  1 


Crocker-  Wheeler 
Company, 


AMPERE,  N.  J. 


Branch  Offices  in  all  Principal  Cities. 


Actual  tests  have  shown  that  an  increase  of 

2  1-4  per  cent  in  tool  output  justifies 

Motor  DrivOm 

Our  Equipments  Increase  Output 
25  Per  Cent. 


There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/. 

Authorized  Manufacturers  of  th* 

A.-r-rix:    f-i-ex:ibl.e:   -tube:   ^A/lRE. 

I  The  India-Rubber  and  Cutta-Percha  Insulating  Co., 


Sales  Office, 
IB  Cortlandt  St..  New  York. 


MAIN  OFFICE,  Clenwood  Works, 

YOIMICI 


,    IM-  Y. 

(10928) 
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For  all 

special  lighting 

purposes 

use 

"Electra" 

Flame  Light 

Carbons. 


Ask  for 

special  list 

on 

High 

Grade 

Battery 

Carbons. 


C»:;«!   ?VV": 

mmugg^ 

Noh-Arolng  Fuse, 

^B^^^HS 

250  VOLTS 

^^I^^^^^Hji 

.0 

p^^^^P 

•■     -^^    *JS?*'>.'^-  -  ,:. 

S&WW'WjSilWj/ 

TYPE  C   INDICATING   FUSE   BEFORE   BLOWING 


Br 


Non-Aroing  Fuss, 

250   VOLTS. 

30      AMIf>B. 


TYPE  C   INDICATING   FUSE  AFTER   BLOWING 


D.&W.  FUSES 

HAVE  AN  AIR  DRUM  WHICH  IS  ONE 
OF  THE  IMPORTANT  FEATURES 
EXPLAINED    IN    BULLETIN    No.    101. 

SEND    FOR    A   COPY. 

IT    WILL    INTEREST   YOU. 


C^iitetl  (ElfrtrirCmtt^ttg, 


GENERAL 
WESTERN 
AGENTS, 


264=266=268=270  FIFTH  AVENUE, 
CHICAGO. 


Crimshaw. 


Raven  White  Core. 


Raven  Black  Core. 


ALL  OUR  WIRES  P^^^  Inspection  and  carry  tbe  above  TRADE-MARKS  on  our  tags.    We  also  manufacture  Crimshaw  ^°'l  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
114.  116  &  118  Liberty  St.,  New  Vork. 


BRANCHES:  ],92^""^'^°"'' 


Desplatnes  St. 


BOSTON: 
7  Otis  St, 


SAN  FRANCISCO: 
33  Second  St. 


O   A    R    B 


IM 


THE  DICKErSUITOJV  C4RBONC0aM^NY. 


LANCASTER,  O. 

WE    MANUFACTURE    ELECTRIC    LIGHT    CARBONS   OF   ALL   KINDS,   DRY 

BATTERIES  AND   BATTERY   CARBONS,   CARBON    BRUSHES 

AND    SPECIALTIES,     ELECTROLYTIC^  CARBONS. 


ACNETIC    SUSPENSION 

STANLEY   RECORDING   WATTMETERS. 

NO  WEAR.  NO   REVENUE    LOST. 

NO   FRICTION.  ALL   CURRENT   USED  RECORDED. 

Send  for  description  and  book  full  of  good  information 

"ABOUT    METERS." 

STANLEY  INSTRUMENT  CO.,  GREAT  BARRINGTON,  MASS.,  U.  S.  A. 

EUROPEAN  OFFICE,  23  Boulevard  des  Italiens,  Paris,  France. 

r  FOR  PACIFIC  COlST—JNO.MARtm  4  CO.,  San  FranciBco,  Cal..  L.s  Angeles,  Cai.  and  Seattle,  Wa«h. 
,  J    FOR  COLORADO,   IDAHO,  .MONTANA.  NEW  MEXICO  and  WYO.MING- 
'  THE  HENDRIE  i  BOLTHOFF  M'fS  4  SUPPLY  CO.,  Denver,  Cnl. 

FOR  .MEXICO-VICTOR  M.  BRASCHI  i  BRO.,  Mexico  City.  
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American  Steel  &  Wire  Co. 


New  York 


Worcester 


Denver 


San  Francisco 


BARE   AND    INSULATED 

ELECTRICAL  WIRES 


CLASSIFIED    INDEX   OF    ADVERTISEMENTS. 


AdInsterSf  Inc.  I^amps. 

Inc.  El.  Lt.  Manipulator  Co. 

Air  Brakes. 

Westingliouse  Air  Brake  Co. 

Anoliors  (Tel.  &  Tel.) 
Matthews  &  Bro.,  W.  tJ. 

Ajmnnciators. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Batteries  and  Jars. 

Central  Electric  Co. 
Edison  Mfg.  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Bells*  Bnzzers.  Gtc. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  Breesing. 

Dixon  Crucible  Co.,  Jos. 
Leather  Preserver  Mfg.  Corp. 

Belting. 

Leather  Preserver  Mfg.  Corp. 

Blo^vers. 

Sturtevant  Co.,B.  F. 

Boats. 

Racine  Boat  Mfg.  Co. 

Boiler  Compounds. 

Dearborn  Drug  &  Chem.  Wks, 

Boilern. 

Babcock  &  Wilcox  Co. 
rilinois  Maintenance  Co.- 
K.  Y.  Safety  Steam  Power  Co. 
Whitehead  Machinery  Co. 

Books,  Electrical. 

Electrician  Publishing  Go. 

Bmshes. 

Central  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Fibre -Graphite  Co. 
Western  Electric  Company. 

Cable  Haneers. 

National  Tel.  Supply  Co. 
Western  Electric  Co. 

Cables.  (See  Wires  and  Cables) 
Carbons,     Points    and 

Central  Electric  Co. 
Chicago  Edison  Co. 
Consumers  Carbon  Co. 
Dickey-Sutton  Carbon  Co. 
Electric  Appliance  Co. 
National  Carbon  Co. 
Relsinger,  Hugo. 
Western  Elect.  Supply  Co. 

Castines. 

Chrlstensen  Engineering  Co. 
New  England  Butt  Co. 
Smith  Co.,  S.  Morgan. 
Chains. 
Jeffrey  Mfg.  Co. 

Circnit  Breakers. 

Cutler-Hammer  Mfg.  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Ft.  Wayne  Elec.  Wks..  Inc. 
Western  Electric  Company. 
WestJnghouse  El.  &  Mfg.  Co. 

Coal    and   Ashes     Hand- 
lliLS  KJachinery. 

Jeffrey  Mfg.  Co. 

Colls  and  Blagnets. 

Varley  Duplex  Magnet  Co. 
Western  Electric  Co. 

Commutator  Compound. 

Allen  Co..  L.  B. 
McLennan  &  Co..  K. 
Conduit  and  Condnits. 

Alphaduct  Mfg.  Co. 
American  Conduit  Company. 
American  Stone  Conduit  Co. 
Camp  Company,  H.  B. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Field.  C.J. 

Plltsbi.rK  Sewer  Pipe  A  Con- 
duit Co. 
Spraeue  Electric  Co. 
Standard  Vitrified  Cond.  Co. 
Western  Elect.  Supply  Co. 


Contractors  and  Electric 
liight  Plants. 

Crocker- Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  Elec.&Mfg.Co. 

Cross-Arms,     Pins     and 

Brackets. 

Berthold  A  Jennings. 
Carolina  Loc.  Pin  &  Mica  Co. 
Central  Electric  Co. 
Central  Manufacturing  Co. 
Eccleston  Lumber  Co. 
Standard  Pole  &  Tie  Co. 
Towers  Pin  A  Bracket  Co. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 

Cnt-Onts  and  Siritches. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Cnts. 

Franklin  Eng.  &  Electro.  Co. 
Bynamos  and  JUotors. 

Central  Electric  Co. 
Chrlstensen  Engineering  Co. 
Crocker- Wheeler  Co. 
Dustln  Co.,  Ghas  E. 
Ewing-Merkle  Elec.  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Illinois  Maintenance  Co. 
Mechanical  Appliance  Co, 
National  FJlectric  Co. 
Northwestern  Electric  Co. 
Sprague  Electric  Co. 
Stewart  Elec.  Co.,  John  A. 
Stow  Manufacturing  Co. 
Sturtevant  Co.,  B.  F- 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  &Mfg.  Co. 
Whitehead  Machinery  Co. 

Economizers   Fnel 

Green  Fuel  Economizer  Co. 

Klectric  Heating  Appl. 

American  Elec.  Heater  Co. 
Simplex  Elec.  Heating  Co. 
United  Electric  Heating  Co. 
Western  Electric  Co. 

Blectric  Railways. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westinghouse  El.  «&  Mfg.  Co. 

Electrical  and   Slechan- 
ical  Engineers. 

Arnold  Elec.  PowerStat'nCo. 
Badt,  P.  B. 
Baker  A  Co.,  W.  E. 
Bissell,  G.  W. 
Brown,  Chas.  L. 
Bryan,  Wm.  H. 
Burch.  Edward  P. 
Butterfleld  J.  F. 
Byrne  Const.  Co.,  M.  P. 
Carman  ACo.,  Chas. Whitney. 
Crumb  A  Company,  W.  H. 
Emmons  Elec.  Const.  Co. 
Pelt  ACo.,  Chas.  E. 
Humphrey,  Henry  H. 
Jackson,  D.  C.  A"W.  B. 
Kohler  Brothers. 
Michaels  A  Hilly. 
Orne  Electric  Co. 
Sargent  &  Lundy. 
Schott,  W.  H. 
Stanton.  Le  Roy  W. 
Wllmerdlng.  C.  H. 
Blectrlcal  Instruments. 
(Recording  and  Testing.) 
Central  Electric  Co. 
Diamond  Meter  Co. 
Duncan  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 


Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Elec.  Specialty  Co. 
Machado  A  Roller. 
Norton  Elec'l  Instrument  Co. 
Pignolet,  L.  M. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 
Weston  Electrical  Inat.  Co. 

JBlectro- Plating  Itach'y. 

Crocker- Wheeler  Company. 
General  Electric  Co. 

Elevators- Con-veyors. 

Jeffrey  Mfg.  Co. 

Engines,  (iras  and  Oaso- 
llue. 

Lowell  Model  Co. 
Marinette  Iron  Wks.  Mfg.  Co. 

Engines,  mteam. 

Allis-Chalmers  Company. 
Dustin  Co..  Chas.  E. 
Illinois  Maintenance  Co. 
N.  Y.  Safety  Steam  Power  Co. 
Stewart  Elec.  Co.,  John  A. 
Sturtevant  Co.,  B.  F. 
Tod  Company,  AViUiam. 
Whitehead  Machinery  Co. 

Fans  and  Fan  9Iotors. 

Central  Electric  Co. 
Crocker-Wheeler  Company. 
Edison  Mfg.  Co. 
Ewing-Merkle  Elec.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  Ei.  &  Mfg.  Co. 

Fibre. 

Kartavert  Mfg.  Co. 
"Vulcanized  Fibre  Co. 

Files. 

Baruett  Co..  G.  &  H. 

Fire  Extingnishers. 

Monarch  Fire  Appliance  Co. 

Fixtures.  Oas  and  Elec. 

Beardslee  Chandelier  Mfg.Co. 

Flashers. 

Reynolds  El.  Flasher  Mfg.Co. 

Flexible  Shafts. 

Stow  Mfg.  Co. 

Forges. 

Sturtevant  Co.,  B.  F. 

Fuses  and  Fuse  Wire. 

Central  Electric  Co. 
Chicago  Die  A  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg.Co. 
D.  &  W.  Fuse  Company. 
Electric  Appliance  Co. 
Western  Eieccric  Company. 
Western  Elect.  Supply  Co. 

Globes,    Reflectors    and 
a^hades. 

American  Refl.  A  Lighting  Co. 
Fartes  Manufacturing  Co. 
Phoenix  Glass  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Graphite  Specialties. 

Dixon  Crucible  Co.,  Jos. 
Holmes  Plbre-Graphlte  Co. 

Beating   (Exhaust 
Steam). 

Amer.  District  Steam  Co. 

Heating     and    Ventilat- 
ing Apparatus. 

Sturtevant  Co.,  B.  P. 

Holders,  Inc.  liamps. 

Incandesent    Electric  Light 
Manipulator  Co. 

Inspection  &  Insurance. 

Hartford   Steam    Boiler   In- 
spection A  Insurance  Go. 

Insulating  machinery. 

New  England  Butt  Co. 


Insulators  and  Insulat- 
ing JUaterlals. 

Akron  Smoking  Pipe  Co. 
American  Electrical  Works. 
American  Steel  &  Wire  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
Kartavert  Mfg.  Co. 
Mica  Insulator  Co. 
MunseU  A  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonite  Co.,  The. 
PhiUips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  Vitrified  Cond.  Co. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Go. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

I<amps,  Arc. 

Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
Nernst  Lamp  Co. 
Osborn-Morgan  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Lamps,  Incandescent. 

Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Colunibia  Incan,  Lamp  Co. 
Economical  Elec.  Lamp  Co. 
Edison  Decorative  &  Minia- 
ture Lamp  Dept, 
Electric  Appliance  Co. 
Ewing-Merkle  Elec.  Co. 
General  Electric  Go. 
General  Inc.  Arc  Light  Co. 
Nernst  Lamp  Co. 
Phelps  Company. 
Rooney-WestburyEl.Lmp.Co. 
Sawyer-Man  Elec.  Co. 
Shelby  Electric  Co. 
Standard  Elec'l  Mfe.  Co. 
Sterling  Electrical  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

ijamps.      Incandescent— 
Replacers  &  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 

Lamps,  Xernst. 

Nernst  Lamp  Co. 

Lightning  Arresters. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Western  Electric  Co. 

Linemen's  Climbers. 

Klein  A  Sons.  Mathlas. 

magnet  Steel. 

Leslie  &  Co.,  A.  C. 

Hagnet  Wires. 

(See  Wires  and  Cables.) 

Manufacturers'  Agent, 

Raymond  Ilf,  Francis. 

mechanical  Braft. 

Sturtevant  Co.,  B.  F. 

mica. 

Mica  Insulator  Co. 
MunseU  &  Co.,  Eugene. 

mining  Anparatns,  Elec. 

Crocker- Wneeler  Company. 
General  Electric  Co. 
Jeffrey  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  £1.  &  Mfg.  Co. 

motors.  (See   Dynamos    and 
Motors). 

Nippers  and  Pliers. 

Kletn  &  Sons,  Mathlas. 


Patent  Attorneys. 

Johnston,  Thomas  J. 

Phosphor  Bronze. 

Phosphor  BronzeSm.Co.,Ltd. 

Platinum. 

Baker  &  Company. 
Poles  and  Ties. 

Beidler  <fe  Co..  Francis. 
Berthold  &  Jennings. 
Brooks,  Hall  L. 
Carney  Bros.  Co. 
Coolidge,  Marshall  H. 
Eccleston  Lumber  Go. 
Fay  A  Morrison  Lumber  Co. 
Fowler.  John  H. 
Fowler-Jacoba  Company. 
Fulmer  Lumber  Co.,  D.  M. 
Hopkins  A  Co.,  A.  P. 
Kellogg  Switch.  A  Sup.  Go. 
Lkidsley  Bros.  Co. 
Loua's  Sons  Co.,  H.  M. 
Maltby  Lumber  Co. 
Morse  Cedar  Co. 
Mueller  Company,  William. 
Page  &  Bill  Company. 
Perrizo  A  Song. 
Pbelan,  D.  W. 
Pittsburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Standard  Pole  &  Tie  Co. 
Standard  Tie  Company. 
Sterling  &  Son,  W.  C. 
Torrey  Cedar  Go. 
Valentine-Clark  Co..  The. 
Western  Lumber  A  Pole  Co. 
Whitmore,  A.  E. 
Worcester  Co.,  C.  H 

Polish  (metal). 

Hoffman,  Geo.  W. 
Porcelain. 

Akron  Smoking  Pipe  Co. 
Power  Transmission 
machinery. 

Jeffrey  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

Stilwell-Blerce  Smith- Vaile. 
Pulleys. 

Smith  Co..  S.  Morgan. 

Stilwell-Blerce  Smith- Vaile. 
Rail  Bonds. 

American  Steel  &  Wire  Co. 
Rail  Joints. 

Concinuous  Rail  Joint  Com- 
pany of  America. 

Be  -  IVindin  g— Repairs. 

Chicago  Edison  Go. 
Gregory  Electric  Go. 
minois  Electrical  Mfg.  Co. 
Northwestern  Electric  Co. 
Plerson  Elec.  Co. 
Stewart  Elec.  Co.,  John  A. 

Rheostats. 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Western  Electric  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Schools  and  Colleges. 

Electrical  Engineer  Inst. 

Pratt  Institute. 

Rose  Polytechnic  Institute. 

Seeond-Hand  Hac^h'y. 

Dustin  Co.,  Chas.  E. 
Gregory  Electric  Co. 
Illinois  Electrical  Mfg.  Co. 
III.  Maintenance  Co. 
Matthews  &  Bro..  W.  N. 
Stewart  Electric  Co.,  John  A. 
Walsh's  Sons  &  Co. 
Whitehead  Machinery  Co. 

Slate. 

Maley,  Martin. 
McNamara  Brothers. 
Monson  Burmah  Slate  Co. 
Young,  4   B. 

Sockets  &  Receptacles. 

Palste  Co.,  H.  T. 
Yost  Elec.  Mfg.  Co. 

Soldering   Sticks.  Salts 
and  Paste* 

AUen  Co..  L.  B. 
Crescent  Co. 
Western  Electric  Co. 

Speaking   Tubes. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 


(Speed  Indicators. 

Weston  Electrical  Inst-  Co. 

Springs. 

American  Steel  &  Wire  Co. 

Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Supplies,  eeneral  Elec. 

Central  Electric  Co. 
Chicago  Edison  Go. 
Electric  Appliance  Co. 
Ewing-Merkle  Electric  Co. 
General  Electric  Co. 
Manhattan  Eleet'l  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co, 

Telephones,     Telephone 
material    and   Siritch- 

boards. 

American  El.  Telephone  Co. 
Automatic  Electric  Co. 
Central  Electric  Co. 
Fahnestock  Transmitter  Co. 
Farr  Tel.  &  Const.  Supply  Co. 
International  Tel.  Mfg.  Co. 
Kellogg  Switchb.  &  Sup.  Co. 
Metropolitan  Tel.  A  Elec.  Co. 
Moon  Mfg.  Co.,  The. 
Sterling  Electric  Go. 
Stromberg-Carlson  Tel.M.  Co. 
Swedish-American  Tel.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Tools. 

Klein  A  Sons.  Mathlas. 
Western  Electric  Co. 

Transformers. 

Central  Electric  Company. 
Chrlstensen  Engineering  Co 
Crocker-Wheeler  Company. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Co. 
National  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co 

Tnrbines.lTater  Wheels 

Leffel  A  Co..  Jas. 
Smith  Co.,  S.  Morgan. 
Stilwell-Bierce    Smith- Vaile 

Varnishes. 

Sterling  Varnish  Co. 

Tulcanized  Fibre. 

Vulcanized  Fibre  Co, 

n'irelessTel.ApparatuN. 

Clark  Wlrel.TelATel.Co.,T.E. 

Wires  and  Cables— mag- 
net "IVires. 

American  Electrical  Works. 
Amer.  Insul.Wire  A  Cable  Co. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Go. 
Columbus  Ins.  Wire  A  Brass 

Co. 
Crescent  Ins.  Wire  ACbl.  Co. 
Electric  Appliance  Co. 
Empire  Wire  Co. 
General  Electric  Co. 
Indiana  Rub.  A  Ins,  WireCo. 
India  Rubber  A  Gutta  Percha 

Insulating  Go. 
Kellogg  Switch.  A  Sup.  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co 
Okonite  Co..  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co. 
Roebllng's  Sons  Co.  J.  A. 
Safety  Ins.  Wire  A  Cable  Co 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Waclark  Wire  Co. 
Western  Elec.  Supply  Co. 
Western  Electric  Company. 


Vqv   AX^t^ekXy&tXoGkl.   Xx^CL&sk.    o£    A.Ckrv&j^XmGXXxe>^:x't^    (See    ^ek.Si&    3« 
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THE    H.    B.    CAMP    CO. 


:  MANUFACTURERS  OF= 


"Camp"  Standard  Vitrified  Clay  Conduits  for  Underground  Wires. 
Installers  of  Complete  Underground  Conduit  Systems- 


SALES    OFFICES^ 


Room  85  Hartford  Building,  Chicago. 


170  Broadway,  New  York. 


I 


STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,      Suite  29.  94  La  Salle  St.,  Chicago,  III. 


FIELD  CLAY  CONDUITS. 

ALL  TYPES. 

Multiple  Conduits  Single. 

Largo  Factories  in  East  and  West. 
Moderate  Prices. 

Prompt  Deliveriesm 

Write  or  telephone  your  requirements  and  we    will 
submit  samples  and  prices. 

Telephone  C.    J.    FIELD, 

5928  Broad.  29  Broadway,  New  York. 


] 
1 
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Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturers  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2,  3,  4  AND   6  DUCT. 

Superior  Conduits  for  under- 
ground wires  a  specialty. 


General  Office  and  Factory: 
PITTSBURG,    KAN. 


Branch  Office  and  Sale  Yard:    2417   East    I8th    Street,   KANSAS  CITY,    MO. 


-Arc  Lamps= 


For     Series     Alternating     anil    Direct     Currentm 


Efficient 

and 

Economical 


An 
Established 
^  Success 


WESTERN  ELECTRIC  COMPANY, 

Chicago,  New  Yorli, 

St.  Louis,  Denver,  Kansas  City,  PItiladelpliia. 


<^^  -^    >- 


BNDEReROUND  CONDUIT 


OUR 
CONDUIT 
,     IS 


'  Absolutely —  ^ 

Electroifsis-Pfotf,  I 

Non-Abrashe,  i 

Moisture -Prtofn  ( 

Non-Corrosive,  [ 

^  Perfect  Insulator.  J 


Itisulatiori   Test, 


66,000 

VOLTS. 


A  perfect  joint  which  is  self-aligning,  making  the 
conduit  line  a  solid  tube  from  manhole  to  manhole. 

Construction  simple,  rapid  and  inexpensive, 
requires  no  skilled  labor. 

Cables  drawn  more  easily  and  a  longer  distance 
than  in  any  other. 

Resistance  strength  when  underground  as  great 
as  any. 

Life  of  Conduit  everlasting.  Asphalt  never  de- 
teriorates. 


AMERICAN  CONDUIT  COMPANY, 


MANUFACTURERS  OF 


E'JjnT]9LY5]5  MiME0UJ7 


BITUMINIZED  FIBRE.       (Patented.) 

OFFICES:  FACTORIES: 

720  Arcade  Building,  Philadelphia,  Pa.  Chester,  Pa. 


822  Manhattan  Building,  Chicago,  III. 
336  Macy  Street,  Les  Angeles,  Cal. 


Chicago,  III. 
Los  Angeles,  Cal. 


NOTICE  TO  THE  TRADE. 


The  Edison  Primary  Battei-y  is  fully  protected 
by  patent,  No.  430,279,  dated  June  17,  1S90, 
granted  to  Thomas  A.  Edison.  The  use  of 
renewals  purchased  from  unauthorized  persons 
is  an  infringement  of  this  patent,  and  will  be 
treated  as  such  by  this  company.     ::     ::     ::     :: 

EDISON  MANUFACTURING  COMPANY. 

ORANGE.  N.  J.,  U.  S.  A. 

83  Chambers  Street,  New  York.         304  Wabash  Avenue.  Chicago. 
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Aufjiist  8,  igo3 


Single  Duct.      Multiple  Duct. 
2,  3,  4,  6  and  9  Duct. 


STANDARD  VITRIFIED 
CONDUIT  GO. 


39-4  I  Cortlandt  Street, 
NEW  YORK. 


LARGEST  FflCTORIES  IN  THE  WORLD 

EXCLUSIVELY  .  CONDUIT  .  AND  .  INSULATORS 


ANNUAL   CAPACITY 

25,000,000  Ft.  Conduit. 

4,000,000  Insulators. 


Manhatlan 
Third  Rail  Insulator. 


The  Electro-Magnet 


TOWNSEND  WOLCOTT, 

C 

General  Properties. 


A.  E.  KENNELLY,  RICHARD  VARLEY. 


O    N    T    E    N    T    S    . 

Magnetic  Field  of  Force.  Magnetic  Units.  Induced  Magnet, 
Reluctance,  Permeability.  Discovery  of  Electro-Magnetism.  Iron  Ring  in  the  Mag- 
netic Field.  Calculation  of  Magnet  Windings.  Magnetic  Circuit,  Given  Ampere-Turns 
lo  Find  Proper  Current.  Relation  of  Ampere-Turns  io  Wire  Space.  Room  Occupied  by 
Insulation,  Heating  and  Otber  Limltinir  Conditions.  Winding  a  Magnet  for  a  Given 
Voltage.    Hysteresis,  Self-induction.    Alternating  Currents.    Traction. 


On  the  Relative  Values  of  the  Windings  of  Electro- Magnetic  Coils.  Properties  of 
Fixed  Winding  Spaces  and  a  Fixed  Size  of  Wire.  Properties  of  Fixed  Winding  Space 
and  Variable  Size  of  Wire.  Fixed  Winding  Space  and  Fixed  Length  of  Wire  or  Number 
of  Turns.  Constant  Internal  Dimensions,  but  External  Diameter  of  Coil  Variable. 
Fixed  Internal  Radius  and  Interflange-Fixed  Number  of  Turns  of  Same  Size  of  Wire. 


The  Importance  of  Details.  Actual  Calculations.  Working  Formulffi.  Diameter  of 
Wire  to  Carry  Given  Current.  Diameter  of  Wire  to  Have  Given  Resistance.  Thickness 
of  Insulation  in  a  Given  Coil.  Weight  of  Copper  in  a  Given  Coil.  Table  of  Constants 
for  Insulated  Wire.  Standard  Table  of  Resistances  of  Insulated  Wires.  Table  Showing 
Percentage  of  Copper  and  Insulation  in  Cotton  or  Silk  Covered  Wire.  Standard  Copper 
Wire  Table.  17  Problems  (Solved)  Illustrated.  Cuts  of  37  Magnets  of  Standard  Dimen- 
sions, Lengths  Variable.  Logarithms  and  Anti-Logarithms.  Decimal  Parts  of  an  Inch. 
Logarithmic  Scale. 

FOR  SALE  BT 

ELECTRICIAN  PUBLISHING  CO.,  510  MARQUETTE  BLDG.,  CHICAGO. 


PATENTED  TELEPHONY 

A  review  of  patents  pertaining  to  Telephones  and  Telephonic  Apparatus  by  the 

American  Electrical  Engineering  Association. 

CONTENTS :  Introductory.— Percentage  of  Patents  Sustained.— Supreme  Court  Decisions. 
—Berliner  Case.— Induction  Coil.— Drawbaugh  Cases.— Runnings  Transmitter.— Subscribers'  Calls. 
—Switchboards.— Law  System.— Mann  System.— Multiple  Board.— Express  System.— Raverot-Hess 
System.— Comparative  Advantages.  Multiple  and  Divided  Board  Systems.— Carney  Plug  Board. — 
Brief  Mention.— Automatic  Switchboards.— Conclusions.— Index. 

Patent  of  A.  G.  Bell,  No.  174,465.  Patent  of  Emile  Berliner,  No.  233,969.  Patent  of  Emlle 
Berliner,  No.  463,569.  Patents  of  Emlle  Berliner  in  Parallel  Columns.  Patent  of  C.  A.  Gheever, 
No.  208,463.  Patent  of  H.  H.  Eldred,  No.  303,714.  Patent  of  Thos.  A.  Watson.  No.  256.258. 
Patentof  L.  B.  Firman,  No.  283.334  Patent  of  M.  G.  Kellogg,  No.  247,199.  Patent  of  C.  E.  Scrlbner, 
No.  330.058.  Patent  of  C.  E.  Scribner,  No.  300,144.  Trunking  Principle.  Patent  of  Shaw  & 
Childs,  No.  319.856.  Mann  System.  Patent  ot  L.  B.  Firman.  No.  252.576.  Western  Union  Pin 
Switch.  Express  System.  Patent  of  Sabin  &  Hampton,  No.  513.534.  Subscriber's  Automatic  Sig- 
nal.    Raverot-Hess  System.    Patent  of  M.  J.  Carney,  No.  258,886.    Apostoloff  System. 

Handsomely  Bound  In  Cloth.  5ent  Prepaid  on  Receipt  of  Price.  $1.50. 

ELECTRICIAN  PUBLISHINQ  CO.,    510  Marquette  Building,    CHICAGI. 
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General  Incandescent  Arc  Light  Co. 


NEW   YORK,   U.  S.  A. 

CLEVELAND.  CINCINNATI.  ST.  LOUIS.  DENVER.       BOSTON.        SAN  FRANCISCO.       PHILADELPHIA. 


Au.c'ust  S.   1903 


WESTERN    ELECTRICIAN 


THE  VICTOR  TURBINE  WATER  WHEEL. 


Its  high  speed,  close  regulation,  great  capacity, 
high  efficiency,  perfect  cylinder  gate  and  steady 
motion  will  particularly  commend  it  to  all  con- 
templating developing  plants  of  this  kind. 


OUR    OTHER    SPECIALTIES    ARE: 

STEAM  and  POWER  PUMPING  MACHINERY  for  all  purposes,  AIR  COMPRESSORS 
for  the  Air  Lift  system  and  general  use,  JET  and  SURFACE  CONDEN- 
SERS, AIR  PUMPS,  VACUUM  PUMPS,  STILWELL'S  FEED  WATER 
HEATERS,  FILTER  PRESSES  and  OIL  MILL  MACHINERY. 


IF  INTERESTED,  WRITE 


The 


^'STILWELL-BIERGE&SMITH-VAILEGO. 


►  AYTOIM,     ^IHIO. 


NEW  YORK.  141    Broadway. 

BOSTON.  73  Oliver  Street. 

NEW  ORLEANS.  304  Hennen  Building. 

BALTIMORE,  1507  Continental  Trust  Building. 


PHILADELPHIA,  619  Arcti  Street. 
CHICAGO.  311  Dearborn  Street. 
LONDON,  97  Queen  Victoria  Street. 
CLEVELAND,  1116  New  England  Building. 


E.  F.  AUSTIN.  Sales  Agent,  Smith  Block,  PITTSBURG,  PA, 


ENGINES 


VERTIC. 
HORIZC 

AL      OR. 
INTAL. 

Piston 
Valve 

iuiumuuuuuuuuiuuiuuuuuiuiimiuuiii! 

AUTOMATIC.  i 


3  Now  York. 


For  Direct  Connected  or  Belted  Service.    Heavy  Duty. 
High  Speed.    Hlgli  Pressure.  Units  from  6  to  200  H.-P. 

[  DUPLICATE    PARTS    ALWAYS    ON    HAND.  | 

N.  Y.  SAFETY   STEAM   POWER.  CO. 
60  South  Cana-l  Street,         -  CHICAGO,  ILL. 

PhlladelphiaL.  San  Fra-ncisco.  Bostor\. 
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BARE  COPPER  WIRE. 

RUBBER    COVERED    WIRE. 

WEATHER  PROOF  WIRE. 

MAGNET  WIRE.  LAMP  CORD. 


ROEBUND 


POWER  CABLES. 
TELEPHONE  CABLES.        OFFICE  WIRE. 

JOHN  A.  ROEBLING'S  SONS  CO., 

TRENTON,  N.  J. 


AGENCIES   AND    BRANCHES: 


NEW  YORK.  CHICAGO. 

SAN  FRANCISCO.      PHILADELPHIA. 


CLEVELAND. 
ATLANTA. 


•*, 

•^ 

» 
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THE  GENERAL  ELECTRIC  COMPANY'S 


Meridian  Lamps 


Give  suffused  brilliancy  of 
illumination  equally  distrib- 
uted in  all  useful  directions. 


GENERAL  OFFICE:  SCHENECTADY,  N.  Y. 

Lamp  Sales  Offices:     Harrison,  N.  J.  New  York  Office:     44  Broad  Street. 

SALES     OFFICES     IN     ALL     LARQE     CITIES. 


Id 
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'A 


WESTERN    ELECTRICIAN 


August  8,  1903 


SIMPLICITY  COUNTS 

EDISON  MINIATURE  LAMPS 

A                                         Dry  Battery  Lamps 

/111         '^°''  ^^^  ^^  portable  lighting  devices — electric 

//ll         candle   sticks,  pocket    lanterns,  carriage   and 

JJIt^       bicycle  lamps,  clock  lights  for  bed  rooms,  ruby 

//  j  l\     lanterns    for    photography    and    for   optical, 

wO-  J     '^^"'■^^  ^^^  surgical  instruments. 

feifrT                                   All  types  supplied — 
^S*                                  Accurately  rated — 
^^P                                   Carefully  selected. 

EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Electric  Company,  Harrison,  N.  J. 
Chicago  Office:  Monadnock  Block.               Sales  Office  all  large  cities. 

A.-B.  Arc  Lamps  are  so  simple   in   their   construction 
that-  there   is   nothing  to  get  out  of  order.    They  are 
long  past  the  experimental  stage,  and  are  the  most  per- 
fect and  practical  arc  lamps  upon  the  market. 
It  is  risky  and  expensive  to  experiment  with  arc  lamps. 
Better  install  Uiose  that  are  KNOWN  to  be  the   best. 

AND    THEY    DON'T    FLICKER. 

Electric    Appliance    Company, 

Electrical  Supplies, 
92  and  94  West  Van  Buren  Street          ...          CHICAGO. 

SOFT 
GREEN 


MICA 


A     VERY     SOFT    MICA      FOR     COMMUTATOR      INSULATION. 

We  are  the  original  and  largest  Importers  of  this  quality  and  have  direct 
connection  for  our  supply.  If  you  have  not  used  this  quality  let  us  send 
you  a  sample  order.     Prices  lowest  in  the  market.      ALL  OTHER  QUALITIES^ 

EVG}E]VE  MVHrSELIi  &  C09IPAKY, 

CHICAGO  AND  NEW  YORK. 


VOLT  -  AMMETERS, 

POCKET  SIZE. 

if-^»M  J-^    For  Testing  Batteries  and  Battery 
—   ■  '■    Circuits,  Locating  Faults, 
Grounds,  etc. 

RELIABLE.        ACCURATK 
Send  for  Circular, 

L.  M.  PICNOLET, 

78-80  Cortlandt  St.,  NEW  YORK,  N.  Y. 


^ 


The  Incandescent  Lamp  Raplacer  and 
Cleaner  replaces  and  cleana  any  o.  p.  lamp 
•rt  any  height  or  angle. 

Incandescent  Electric  Light  Manipulator  Co., 
I  1 6  Bedford  St.,      Boston,  Mass. 


BEARD5LEE  CHANDELIER!  MFC  CO.   ^^,^^ 

GAS  &  ELECTRIC   FIjXTURES  "^^o"™- TRADE. 


MACNET9  AND  ALL  KINDS  OF  COIL  WINDIKCS  Or  INSULATED  OR  SARC  WIRE  FOR  EVERY  PURPOSE 

VARLEY   DUPLEX   MAGNET   COMPANY,    PROVIDENCE,    RHODE  ISLAND 

STERLING    EXTRA    INSULATING    VARNISH. 

sterling  Extra  Black  Finlsbing  Varniih, 

Sterling:  Black  Air  Drying  Varnish, 

Sterling  Black  Core  Plate  Tarnish. 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A.  Brougham  St.,  Blackfrlars  Road,  Salford,  Manchester,  England, 


DO  YOU  WANT  THE  BEST.i^ 

Then  ALWAYS  buy 

THE   MAXSTADT   PATENT  JOINT 

Manufactured  and  sold  by  the  owuers  of  the  Jlaxstadt  Patent  No.  655,905. 
This  is  the  best  Joint  on  the  market  and  gives  entire  satisfaction  wherever  used. 

No.  882  represents  the  Joint  ready  for  use. 

Patented  August  14, 1900,  in  the  United  States  and  Foreign  Countries. 


No.  882. 
No.  884  represents  the  Joint,  twisted,  complete  on  the  line. 


These  Joints  are  furnished  In  copper  for  copper  wire  and  In  tinned  steel  for  galvanized  Iron 
wire.    Samples  and  prices  will  be  sent,  without  charge,  upon  request. 

SOLE  OWNERS  OP  THE  MAX5TADT  PATENT  IMPROVED  AMERICAN  JOINT. 


CHICAGO  DIE  &  ELECTRIC  COMPANY, 


87-91    West   Lake  Street. 
CHICAGO,  ILL. 


WANTED 


You  Who  ape  Troubled  with  Sgtarking  and  Cutting  of  Contmutatorm  to  Use 


SO  Cts.  per  Stick.    $5.00  per  Dozen. 

For  Sale  by  all  Supply  Houses,  or 
FREE,  Sample  Stick. 


The  only  article  tlmt  will  PREVENT  SPARKING. 
Will  keep  The  t'ommntaior  iu  good  condition  and 
PKEVb-KT. CUTTING. 

Absolutely  will  Mot  Cunt 
The  Brushes  •  .  . 

It  will  ijQt  that  hlph  gloss  on  the  commutator  you 
have  so  long  sought  after. 

K.  Mclennan  &  go.. 

Sole  Manufacturers, 
90P  Title  and  Trust  Bldg.,  _  CHICAGO,  ILL. 


''  SAFETY "  RUBBER  COVERED 

WIRE    AIMP   CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
IVI.      B.     AUSTIN     &    00., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  INSUIiATED  WIRE  &  CABLE  CO., 

WORKS:  Kayonne,  N.J.  114-116  1.IBERTY  ISTBEET,  K[.  Y. 


ELECTRIC    HEATINC 

laundry  irons,  pressing  irons,  disc  stoves,  glue  pots,  warming  pads,  sol- 
dering irons,  cooking  apparatus,  radiators  and   numerous    other   devices. 
SEND  FOR  PRICES. 

UNITED  ELECTRIC  HEATING   CO. 

260   Randolph   St  .    DETROIT,   MICH. 


WE  ARE  MAKING 

TELEPHONE  LAMPS 


OF    ALL    KINDS 


FITTED  with  Porcelain,  Wood 
Bases  or  Side  Contacts.  Tip 
or  Tipless.     Any  Voltages. 

r    SAMPLES   SENT   ON   APPLICATION   TO    = 


The  Rooney=Westbury  Electric  Lamp  Company, 


154  E.  23d  street, 


NEW  YORK  CITY 


August  S,   1003 
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FRANK  N.  PHILLIPS.  President. 
C.  H.WAQENSEIL,   TREAmuncn. 


EUOENC  F.  PHILLIPS, 

General  Manager. 


C.  ROWLAND  PHILLIPS.  Vict-PRIS. 
C.  R.   REMINGTON,  Jr..  SCC. 


AMERICAN  ELECTRICAL  WORKS, 

PBOVIDEISCE,  R.  I. 

BARE  AND  INSULATED  ELECTRICWIRE, 

ELECTRIC   LIGHT  LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  \'ork  Store,  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store.  F.  E.  Donohoe.  82  Lake  St. 

MoNTRE-\L  Uranxh,  Eugeiie  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


Electric  Heating  Apparatus      THOMAS  J.  JOHNSTON, 

SIND  FOR  64-PAGE  CATALOGUE. 

"UNIT"    ENAMELED    RHEOSTATS  counsellor  at  Law. 

SIMPLEX  ELECTRIC  HEATING  CO.,  |  No.  II  Pine  Street,    •    NEW  YORK  CITY 

Cambrldgeport,  Mass. 

CMICAQO.  Monadnock  Block.  \  Patent  Causes.  Patent  Soliciting. 


Stombaugh  Guy  Anchors 

ARE     USED 
FOR 

GUYING 

FENCES   AND    SMOKE    STACKS 

Write  for  new  Catalog  to 

W.N.Matthews&Bro. 

"DEAD  MAN"  KNOCKERS, 

603  Carleton  Bldg.,     St.  Louis. 


GoA4L.lNls"VPi^^i 


r  ■'?j  WlWff  tESISiBllUDlEHBHIIallUBBI^Ml 


25c.  each.   S2.25  per  dozen. 


.ft^i 


TO  SUMIMARIZE  : 

let.  The  ALLEN  Stick  contalos  only  pure  chemi- 
cals carefully  compounded  by  competeDt  chemists; 
2d-  ALLES  Sticks  simply  can't  corrode  because 
they  haven't  any  "corroder"  in  the  shape  of  an  acid; 
3d.  '  They're  hantly,  safe  to  handle,  economical— 
they  won't  break;  If  they  do  just  hoat  the  broken 
ends  a  little  and  etick  them  together  again,  ith. 
ALLEN  Slicks  especially  prepared  for  electricians 
—the  most  particular  ppople  on  earth— makes 
solder  flow  and  stick  on  any  metal;  5th.  ALLEN 
Sticks  have  the  official  endorsement  of  the  Undkr- 
WRITEBS'  NATIONAL  ELRCTRtCAL  ASSOCIATION  and 
v'jur  wise  -CsCLE  Sau";  6th.  ALLEN  Sticks  don't 
know  what  failure  means;  7th.  YocB  MONKV  BACK 

IF  \0r  WANT  IT. 

Every  First-class  Electrical  Dealer  Sells  the 
ALLEN.    Write  for  big  sample. 

L.  B.  ALLEN  CO.,  Inc., 

^  1334  Columbia  Ave..  Chicago-  — 


FOR  £LCCTRIC  WIRES. 

ALPHADUGT  MFG.  CO., 

522  W.  22d  street,  NEW  YORK. 


Sales  Agencies: 
CHICAGO:   W.  M.  Porter, 

303  Fisher  Building. 
NEW   YORK:    Williams.  Brown, 

39  Cortlandt  Street. 
TORONTO:    C.  W.  Bongard. 
78  Bay  Street. 


EUREKA  SEARCHLIGHT 


A  brilliant  electric  light  useful  for  everybody.     Can  be  used  4,000  to  6,000  times  on  one  set  of  batterlMt 
LiBtNo.  Net  Prices.  Bv  Mall  Postpaid. 

6260  Searchlight  with  BaHery.         $1.26  $1.46 

3261  Ixtra  Battery,  -         .  .26  .40 

No.  16  catalogue  mailed  free  upon  application,  dCBcrlbes  this  and  500  other  specIaltleB  of  our  manufacture    - 

«c:,7aolirs\v«..  MANHAHAN  ELECTRICAL  SUPPLY  CO.  no.  iMsixv. 


I  FIBRE-GRAPHITE 
COMMUTATOR  jl 
BRUSH       M 


,  "b^^.T-\.\lftR\CKT\UCi 


There's  No  Friction 

with  the  Flbre-Graphlte  Commutator  Brush. 
Being  90  percent,  pure  graphite,  It  Inearea  low 
refliBtancc,  no  sparking  under  a  varying  load^and 
longer  wear,  TLerc  is  no  greaBJng  required. 
The  Fibre-Graphite  is  therefore  the  most  eco« 
nomic  brush  on  the  market.     Send  for  price  list. 

HOLMES  FIBkE-GRAPHITE  MFG.  CO. 

5155  Wakefield  St.,  Germanlown,  PHILADELPHIA. 


PRINTING  PRESS 
CONTROLLERS 


MAKE 


NATIONAL  CODE  STANDARD 

0.  K."  Weatherproof  Wire. 
Slow  •  Burning  Weatherproof 
and  Slow-Bnrning  Wire. 

Prises  and  Samples  on  Application, 

Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET,  R.  I. 


For  the  control  of  job  presses — large  or 
small. 

A  wide  range  of  forward  speeds — also  two 
reverse. 

Automatic  release  from  any  point. 

Constructed  to  withstand  rough  usage. 


THE  CUTLER-HAMMER  MFG.  CO. 

MILWAUKEE,  WIS. 


NEW  YORK. 
136  LIBERTY  ST. 


CHICAOO. 
I2J2  MONADNOCK  BLDQ. 

PITT5BURa, 
319  PRICK  BLDQ. 


BOSTON, 
176  FEDERAL  ST. 
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WASTED,   FOR  SAL,E    and 

timilar  TTAMT  COI^UIIIIH  advertise- 
ments {jo  words  or  less),  $i.Jo  an 
insertion,-  additional  tvords  jc  each. 
POSITION  TTAI^fTED  advertise- 
ments (jo  zuords  or  less),  ^r.oo  an  in- 
sertion:  additional  tvords  2c  each. 


POSITION     WANTED. 

Ey  electrician  of  ten  years'  experience  on 
operation  and  construction,  a  fair  draughtsman 
and  good  machinist,  capable  of  laying  out  work 
and  erecting.  Experienced  on  high-tension 
transmission  of  power  and  third-rail  railway 
construction,  lighting  and  telephone  practice. 
Want  position  west  of  Mississippi  Eirer  First- 
class  references  given.  Address  BOX  234  care 
Western  Electrician,  510  Marquette  Building, 
Chicago, 


WANTED. 


An  Instructor  in  electrical  engineering  in  the 
North  Carolina  College  of'  Agriculture  and  Me- 
chanics' Arts,  at  West  Raleigh,  N.  G.  Must  have 
experience  in  teaching  Jaboratory  work.  Salary 
$900.  Send  photo  and  particulars  to  F.  A. 
WEIHE,  West  Raleigh,  :n.  C. 


WANTED. 


,  Wireman.  Permanent  position  to  a  satisfac- 
tory man;  ^ive  experience  and  references. 
BAY  CITY  ICE,  LIGHT  .t  POWER  CO.,  Bay 
City,  Texas. 


WANTED. 


One  experienced  Incandescent  lamp  salesman, 
at  once.  Address  THE  SHELBY  ELECTRIC 
CO.,  Shelby,  Ohio. 


WANTED. 


■  Three  experienced  incandescent  lamp  sales- 
men, by  an  oldand  well-established  company  not 
In  the  trust.  Applicants  will  please  state  age, 
experience  and  salary  wanted.  Address  BOX 
199,  care  Western  Electrician,  610  Marquette 
Bldg. ,  Cbicago. 


FOR  SALE. 


A  complete  electric  li^ht  plant,  in  thrifty 
South  Dakota  city,  0,000  inhabitants,  10  miles 
of-incandeseent  line.  Receipts  last  year  were 
$8,383.67.  Pays  big  profits.  Good  reason  for 
selling.  Price  la  reasonable.  Address  SEITER 
LAND  A  LOAN  CO.,  Tracy,  Minn. 


BATTERY    MOTORS 

10  VOLT.       S5.00  EACH. 

261  Washington  Street,  Newark,  N.  J. 


NOTICE  TO  CONTRACTORS  FOR 
ELECTRIC  LIGHTING. 

Sealed  proposals  will  be  received  by  the  Com- 
mon Council  of  the  City  of  Niagara  Falls,  N.  Y  . 
for  the  furnishing  of  not  less  than  400  public 
electric  arc  lights  and  as  many  more  as  said 
Council  may  at  any  time  hereafter  contract  for. 
within  the  limits  of  said  City,  at  places  to  be 
designated  by  It,  for  the  term  of  five  years  from 
November  Ist,  1903.  Said  bids  to  be  at  a  rate 
per  year  for  each  electric  arc  lamp,  of  a  com- 
mercial 2,000  candle  power. 

Such  bids  will  be  received  up  to  8:00  o'clock 
P.  M.;  on  Monday,  August  17th.  1903,  and  will 
be  opened  at  a  meeting  of  aald  Common  Council 
to  be  held  at  that  time. 

Each  bid  shall  be  accompanied  by  a  certified 
check  for  $.'■1,000  payable  to  the  City  of  Niagara 
Falls,  as  a  guarantee  that  the  bidder  will  execute 
a  contract  In  accordance  with  such  bid,  wiihln 
ten  days  after  the  acceptance  thereof  and  that 
such  bidder  will  be  prepared  to  and  will  per- 
form said  contract  on  or  after  the  1st  day  of 
November,  1903. 

The  Common  Council  expressly  reserves  the 
right  to  accept  or  reject  any  or  all  bids. 

By  order  of  the  Common  Council. 

GEORGE  F.  DIEMER,  City  Clerk. 


*5egory: 

ELECTRIC  cof 

54-62  5.CUNT0N  5T.  CHICAGO 


All  dynamos,  motors,  meters  and  transformers 
listed  by  this  Company  are  at  their  warehouses 
ready  for  Immediate  delivery. 

FOR  SALE 

at  a  bargain  if  taken  immediately: 

1-400  K.  W.  Westlnghouse  Alternator. 
1-200    "      Stanley  Alternator. 
2-150    "      General  Electric  Alternators. 
3-120    " 

2-1  BO    "       Westlnghouse  BOO  V.  Railway  Genera- 
toru. 

Largest  stock  of  second-hand  electrical  appa- 
ratus In  this  country.  Kend  for  our  monthly- 
Bargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  guaranteed. 


VILLAGE   OF    BERWYN, 


Cook  County^  Illinois. 


Proposal  for  Municipal  Electric  Lighting  Plant. 


Sealed  proposals  will  be  received  until  8 
o'clock  p.  m.,  August  12,  1903,  at  the  olHce 
of  the  village  clerk,  village  hall,  Berwyn, 
111.,  for  the  installation  of  a  municipal 
electric  lighting  plant  (or  any  part  thereof) 
in  the  village  of  Berwyn,  111.,  according  to 
plans  ftnd  specifications  therefor,  prepared 
by  Charles  Whitney  Carman  tSe  Co.  of  Chi- 
cago, 111.,  and  now  on  file  at  their  office,  88 
La  Salle  Street,"  Chicago,  III. 

Each  bid  must  be  accompanied  by  a  certi- 
fied check  for  $500  on  a  national  bank, 
payable  to  the  order  of  Charles  B.  Little, 
president  of  the  village  of  Berwyn. 

AI 1  bids  should  be  addressed  to  the 
president  and  trustees  of  the  village  of 
Berwyn,  Cook  County,  111.,  and  plainly 
marked  on  the  outside  of  the  envelope, 
"Electric  Light  Bid." 

The  board  of  trustees  of  the  village  of 
Berwyn,  111.,  reserves  the  right  to  reject 
any  or  all  bids. 

By  order  of  the  board  of  trustees  of  the 
village  of  Berwyn,  III. 

L.   B.   WAKEMAN, 
Village  Clerk,  Berwyn.   Cook  County,   111. 

MARTIN   MALEY, 

MANUFACTURER  OF  ALL  KINDS  OF 

VERMONT    SLATE 

FOR  ELECTRICAL  USE. 

Switchboards    A    Specialty. 

FAIR  HAVEN,  VERMONT. 


■wi  A  I  rx  e:       for 

#%■     M^PP"  ELECTRICAL 
Vl     HIE  PURPOSES 
A I    11    I    r    PLAIN  OR 
wfcfli  I    ■■  ENAMELED. 

THE  MONSON  BURMAH  SLATE   CO. 

PORTLAND,    ME. 


McNAMARA   BROS. 

ELECTRIC  SWITCHBOAHDS, 
SLATE  AND  MARBLE. 


Write  for 
Catalogue  B. 


Fair  Haven.  Vt. 


Western  E lectrician 

Want  Ads 


irins 


lUl-tl 


The 

heaviest  shade 

can't  loosen 

the  cap 

of  the 

"P-K" 

Fixture  Socket; 

it  has  a 

3-Screw  Locked  Cap 


H.  T.  Paiste  Co. 

Philadelphia 
Chicago        New  York 


A  card  brings 
Bample,  piices 
or  new  Catalog 


NORTHWESTERN  ELECTRIC  CO. 

7  1   W.  Washington  Street,  CHICAGO. 

DYNAMOS   AND   MOTORS 

REPAIR  WORK  A  SPECIALTY 


FOR  IMMEDIATE    DELIVERY. 


600  H.  P.  21  and  86x30  Williams  tandem  com- 
pound engiHe. 

260  H.  P.  12  and  24x18  Williams  tandem  com- 
pound engine. 

250  H.  P.  13  and  20i^xl5   Armlngton  &   Sims 
cross  compound. 

300  H.  P.  20x18  Erie  Ball  automatic. 
75  H.  P.  10x13  Frost  automatic. 


DYNAMOS. 

180  K.  W.  and  120  K.  W.,  G.  E  ,  60  cy.  A.  S.  type- 

1,100  or  2.200  V.  alternators. 
120  K.  W.  and  60  K.  W.,  G.  E.,  138  cy.  1,100  and 

2,200  V.  alternators. 
150  K.  W.Wood  and  50  K.  W.,  Slemens-Halske  60' 

K.  W.,  Slemens-Halske  2,000  V.  alternators. 
200  H.  P.  Edison  200  V.  motor. 
Direct  current  110  V.  generators,  all  sizes. 


Write  for  complete  stocl(  list  No.  51. 
ILLINOIS  MAINTENANCE    COMPANY, 

1625  MARQUETTE  BUILDING, CHICAGO. 


I     QUICK    AND    EASY.       fiEEPS    ITS     LUSTER.    HOLDS     DLO    TRADE     AND     MAKES     NEW.    DOES 

'lORATE.   Established  ib  years.  Sold  by  agents  and  dealers    all   ouer    the. 


U.S. METAL  POLISH 


'DLrSHES  ALL  METALS. 


n  Samples   sent    free 

Geo.W.  Moffman 

295.  E.  Washington  St.  iNDIflHAPQllS.  Imo 


PLACE    YOUR 

"Want"  and  "For  Sale" 
advertisements  In  the 

WESTERN  ELEGTRICIAN. 

Immediate  Returns. 


GASOLINE  MOTOR  CASTINGS 

-FOR- 

BICYCLES,  AUTOMOBILES, 
AND  LAUNCHES. 

LOWELL    MODEL    CO., 

NORTH  CHELMSFORD.  MASS. 


THE  WILLIAM  TOD  CO. 


BUILDERS  OF 


CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


iVIain  Office  and  Works: 
YOUNCSTOWN,  OHIO. 


BRANCH  OFFICE; 
PARK  BUILDING. 
PITTSBURG,    PA. 


a 


DIAMOND  H 

SWITCHES 


FOR  ELECTRIC  LIGHTING. 


yy 


MANUFACTURED  BY 


THE  HART  MNFG.  CO. 

HARTFORD,   CONN. 


CHICACO    EDISON    COMPANY  REPAIR   SHOPS 


76    MARKET    iSTREET,  CHICACO.       TELEPHONE    MAIN 


|r^5;:;ro?^i^f^'^        OPEN    DAY   AND    NIGHT. 

toprrespondence    Solioi-ed.  FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armature: 
Motors,  Arc  Lamps, 
Fans,  Instruments. 


August  S,  1903 
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DUGALD  C.  JACKSON,  C.   E. 
WILLIAM  B.  JACKSON,  M.  E. 

MEMBERS 

AMERICAN   INSTITUTE   OF   ELECTRICAL   ENGINEERS 

AMERICAN    SOCIETY     OF     MECHANICAL     ENGINEERS 

AMERICAN    SOCIETY    OF    CIVIL    ENGINEERS 

ENGINEERS.       EXPERTS. 


MAGNET  WIRE 


ROUND, 
SQUARE 

AND 
RECTAN- 
GULAR. 


MANUFACTniED  BT 


Golumbys  iRsulated  Wire  and  Brass  Co. 

COLUMBUS,  OHIO. 


*  "  Q  T  A  D  "   INCANDESCENT  X 

*  O  I  An        LAMPS  J 


* 
* 

* 


LONG  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 

MADE     EY    THK    M<)?T     SKILLED    \\ORE 


STANDARD  ELECTRICAL  MFG.  $ 
COMPANY,     :     Niles,  Ohio,  t 

JMMM^-»^M>-»-»»»¥»'»*)»¥  ¥¥¥¥¥»» 


JEbWARDS  AK;,Co 


Lock  Gravity 

Drop 
Annunciator. 


Extra  heavy,  well  linished 
case  of  ornamental  design. 

Ttie  drips  being  fastened  to 
I  the  back-board,  the  case  may 
be  removed  without  disconnect- 
ing wires. 


^Bwyowti  H-Y 


APPARATUS 

For  CentroLl  StOLtiorv  8Lt\d 
Power  Ho\ise  Eqxiipmervt 


A  DIRECT  CONNECTED  RAILWAY  UNIT  consisting  of 
225  K.  W.  Genera.1  Electric  550  volt  generator,  type  M.  P., 
cla.ss  6-225-120,  form  E.  directly  connected  to  Buckeye 
16;i-30jix30  horizontal  cross-compound  engine.  In  excellent 
condition  ak.nd  ready  for  immediate  delivery. 

ALTERNATORS. 

One  ISO  K.  W.  General  Electric,  2.300  volts,  60  cycles,  single  phase. 
One  ISO  K.  W.  Westinghouse,  2,200  volts,  60  cycles,  two-pliase 
One  150  K.   W.  Westinghouse,  2,300  volts,  60  cycles,  single  phase. 
One  150  K.  W.  Stanley,  1,100-2,200  volts.  133  cycles,  two-phase. 
Two  120  K.  W.  General  Electric,  1,040  volts,  125  cycles,  single-phase. 
One  120  K.  W.  General  Electric,  2,080  volts,  125  cycles,  single-phase. 
One  90  K.  W.  General  Electric,  2,300  volts,  60  cycles,  single-phase. 
Two  75  K.  W.  General  Electric,   2,100  volts,  60  cycles,  two-phase,  with   switch- 
boards. 
One  60  K.  W.  Westinghouse,  2,200  volts,  60  cycles,  two-phase. 
Three  35  K.  W.  Thomson-Houston,  1,100  volts,  125  cycles,  single-phase. 

RAILWAY  GENERATORS  500-550  VOLTS. 

Two  500  K.  W.  General  Electi-ic.  6-pole,  speed,  300  R.  P.  M. 

Two  300  K.  W.  General  Electric,  4-pole,  speed.  400  R.  P.  M. 

One  200  K.  W.  Westinghouse,  6-pole,  speed,  510  R.  P.  M. 

Two  200  K.  W.  General  Electric,  4-pole,  speed,  425  E.  P.  M. 

Two  180  K.  W.  Westinghouse,  4-pole,  speed,  535  E.  P.  M.  _  , 

One  150  K.  W.  Ft.  Wayne,  C-pole,  speed,  550  R.  P.  M. 

One  110  K.   W.   Eddy,  4-pole,  speed,  COO  R.  P.  M. 

Two  100  K.  W.  General  Electric,  4-pole.  speed,  650  E.  P.  M. 

One  100  K.  W.  Walker,  4-pole,  speed,  750  R.  P.  M. 

Two  100  K.  W.  Edison,  bipolar,  speed,  620  R.   P.  M. 

One  00  K.  W.  Thomson  Houston,  4-pole,  speed,  700  E.  P.  M. 

One  80  K.  W.  General  Electric,  4-pole,  speed,  700  R.  P.  M. 

Five  62  K.  W.  Thomson-Houston,  type  D,  speed,  900  R.  P.  M. 

DIRECT  CONNECTED  UNITS 

One  130  K.  W.  General  Electric,  8-pole,  125  volt  generator,  with  12-20x16  Erie 
Ball  tandem  compound  engine. 

One  GO  K.  W.  Eddy,  4-pole,  125-voIt  generator,  with  13x12  Buffalo  Forge  engine. 
Brand  new. 

One  50  K.  W.  Commercial,  6-pole,  125-volt  generator,  with  8^/^-13x12  Arming- 
ton  &  Sims  tandem  compound  engine. 

One  50  K.  W.  Eddy,  4-pole,  125-volt  generator,  with  13x12  Harrisburg  Ideal 
engine. 

One  50  K.  W.  unit,  consisting  of  two  25  K.  W  General  Electric,  4-poIe,  12o-volt 
generators,  with  one  triple  expansion  vertical  engine. 

One  30  K.  W.  Eddy,  4-pole,  125-volt  generator,  with  10x12  Watertown  engine. 

One  25  K.  W.  General  Electric,  6-pole,  125-volt  generator,  with  9^x10  Arming- 
ton  &  Sims  engine. 

Two  25  K.  W.  Westinghouse,  6-pole.  250-volt  generators,  each  with  9x10  Ball  & 
Wood  engine. 

ENGINES. 

One  20  and  40x60  Watts-Campbell  Corliss  Compound. 

One  17  and  14x42  and  36  Double  Slater. 

One  24x48  Hamilton  Corliss.  450  H.  P. 

One  23x48  Harris  Corliss,  400  H.  P. 

One  18x48  George  H.  Corliss,  250  H.  P. 

One  16x42  Providence  Greene,  200  H.  P. 

Two  18-30x16  Westinghouse  compound,  250  H.   P.   each. 

Three  18iAxl8  Armlngton  &  Sims,  250  H.  P.  each. 

One  181/2X18  New  York  Safety,  250  H.  P. 

One  10-18x20  Payne  tandem  compound,    150  H.  P. 

One  13-10x15  Mcintosh,  Seymour  &  Co.  tandem,  175  H.  P. 

Two  14x13  Armlngton  &  Sims,  150  H.  P. 

One  14x14  Eice  automatic.  125  H.  P. 

One  13x12  Armlngton  &  Sims,  125  IT.  P. 

One  12-20x12  Westinghouse  compound.  100  H.  P. 

One  11x12  New  York  Safety,  100  IT.  P. 

One  12x34  Brown,  75  H.  P. 

One  10l4-10'/2Xl2  Armlngton  &  Sims  cross  compound,  100  H.  P. 

One  9x16  Rice  automatic.  75  H.  P. 

One  12x10  Westinghouse  Junior.  75  H.  P. 

One  SxlO  B.  F.  Sturtevant,  40  IT.  P. 

One  7x8  Payne.  20  H.  P. 

Direct  current  generators  and  motors,  110,  220  and  500  volts. 
Alternating-current  motors,  60  and  125  cycles. 
Brush  and  Thomson-Houston  arc  generators — all  sizes, 
Babcock  &  Wilcox  and  return  tubular  boilers. 
Transformers,  arc  lamps,  street  railway  n\otor  equipments. 


SEND  FOR.   BULLETINS    GIVING    ITEMIZED   LISTS. 

CKarles  E.  Dustin  Co. 

11  Broadway,  NEW  YORK.  Slorehouse:  ORANGEBURGH,  N.Y. 


We  Buy  or  Sell 
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REPAIR  SHOP 


OPEN   DAY  AND  NIGHT 


TELEPHONE  US. 

ARMATURE 

FIELDS 

REWOUND 


A  rare  chance  to  increase  the 
day  loads  on  Central  Station,  by 
notifying  customers  where  they 
can  secure  a  good  fan  for  little 
money.  We  have  ready  for  im- 
mediate shipment  150  Emerson  12 
inch  desk  fans,  52  volts, 125  cycles, 
S3.00  each. 

200  Westinghouse  13  inch,  52 
volts,  125  cycle  desk  fans,  $4.00 
each. 

300  General  Electric,  12  inch, 
52  volts,  125  cycle  desk  fans, 
S4.00  each. 

Also  50  General  Electric,  12 
inch,  104  volts,  125  cycles,  swivel 
and  trunnion  fans,  at  a  price  of 
S5.00  each. 

All  f.  o.  b.  cars  Cincinnati,  O. 

Some  bargains  in  boilers, 
engines,    generators    and    motors. 

Write  us  staling  your  require- 
ments. 


John  A.  Stewart  Electric  Co. 

Offices:  Factory  and  Warehouse: 

430  Sycamore  St.  LUDLOW,  KY. 

CINCINNATI,   OHIO 
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WATCH 

THIS  SPACE! 

FOR 

''SPECIAL   ANNOUNCEMENT" 

IN  THE  MEANTIME  DON'T  FORGET  THAT 


STILL  MAKE  THE  BEST  AND  MOST 
SATISFACTORY  TELEPHONE  AP- 
PARATUS FOR  ALL  PURPOSES  ON 
THE    MARKET. 

DON'T  BUY  A  THING  UNTIL  YOU  WRITE  US! 


WE  MANUFACTURE 


WIRELESS 

TELEGRAPH  APPARATUS 


This  Set  Costs  $50.00  F.  O.  B.  Factory. 

Comprises  Complete  Sender  and  Receiver  for  Stationary  or  Portable  Werl(. 

Write  us  for  Anything  Pertaining  to  Wireless  Telegrapii  Apparatus  and  Supplies. 

We  can  furnisli  you  separate  parts,  or  any  special  parts  that  you  may  require. 
Spark  Coils,  Coherers,  Relays,  Registers,  Recorders,  Automatic  Tappers.  We 
can  furnish  you  prices  on  Special  College  Sets,  Students'  Sets,  and  also  on  our 
Special  Commercial  Wireless  Telegraph  Sets,  for  short-distance  or  long-distance 
telegraph.    Write  us  for  pamphlet  and  circular. 

If  you  are  interested  in  the  Wireless  Telegraph,  the  Clark  Wireless  System 
has  shown  its  merit  in  all  tests  and  requirements.  We  can  fill  your  orders  for 
high-grade  apparatus. 

Thos.  E.  Clark  Wireless  Telegraph  &  Telephone  Co. 

Detroit,  Mich.,  U.  S.  A. 
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A  uioMnatic    Telephones^ 


Prompiness 

Procision 


Profits. 


Automatic  Eiectric  Co.,      Citicago,    €/.   S.  A, 


Carbon  Arrester  in  Detail. 


MOON  TERMINAL  HEAD 

With  CARBON  ARRESTERS  or  with 
COPPER  ARRESTERS. 

NO   CHANCE    IN    PRICE    LIST,  WHICH   APPLIES 
TO    EITHER  TERMINAL. 

The  MOON  TERMINAL  has  certain  essentia! 
features  which  afford  absolute  protection  to  the 
Cable  Wires.    This  is  demonstrated  by  Its  record. 

Thorough  testsshow  that  this  apparatus  with 
Carbon  Arresters  will  withstand,  without  Injury, 
a  current  of  heavy  voltage. 

SEE  METAL  OUTER  CASE  OR  STORM  BOX. 

Catalogue  and  Price  List  on  request. 


^  r^r(?/:fi. 


-\ii,i^u-;t  8,  u)o3 
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KELLOGG 
RELIABILITY 


Too  many  buyers  of  the  cheaper 
telephone  apparatus  have  found  that 
the  first  cost  of  the  system  was  but 
an  item. 

At  first  the  telephones  and  switch- 
board work  all  right,  but  sooner  or 
later,  from  one  cause  or  another,  but 
mostly  from  poor  material  and  work- 
manship, things  go  wrong.  Repairs 
must  begin  and  keep  on.  Nothing 
stays  put, 

Kellogg  telephone  apparatus  has  a 
record  throughout  the  continent  for 
reliability  and  permanence.  It's  what 
it's  made  of  and  the  way  it's  made. 


Kellogg  Sy^iichboartl  and 
Supply  Company 

GREEN  AND  CONGRESS  STREETS,  GHIGAGO 


346  Broadway, 
NEW  YORK 


Electric  Building, 
CLEVELAND 


Keystone  Telephone  Building, 
PHILADELPHIA 


Telephones  that  Challenge  the 
World's  past  Champions  to  an 
"International"  Contest. 


"INTERNATIONAL" 

TELEPHONES  STAND  UNEQUALED 


All  connecting  wires,  binding  posts  and  ter- 
minal screws  fully  concealed. 

No  exposed  metal  parts  form  a  part  of  tbe 
circuit  at  any  time. 

Tbe  only  instrument  of  its  kind  on  the 
market. 

TPQTlOTTllttpp  clear,  distinct  and  far-reaching, 
liailollllUul  impossible  to  deteriorate. 

Every  distinct  part  of  our  equipment  is  made 
strong  and  durable. 

ru'7i'n\  SWITCHBOARDS  SCsifSIf^' 

FOK  ANY  SIZE   EXCHANGE. 

"International"  apparatus  embodies  in  tbe 
construction  of  the  parts  many  new  features  of 
vital  importance  to  the  durability  and  efficiency 
of  a  plant. 

Correspondence  solicited. 

INTERNATIONAL  TELEPHONE  MFG.  CO. 

Harrison  anil  Clinton  Sls„  CHICAOO,  U.  S,  A. 


TELEPHONE 
FACTS 
OUR   BULLETINS 

A  POSTAL  WILL  BRING  THE  ONES  YOU  WANT. 

NO.  1-E.  RAILWAY  TELEPHONE  APPARATUS. 

N0.2-E.  BRIDGING  TELEPHONES. 

NO.  3-E.  CONSTRUCTION  MATERIAL  AND  SUPPLIES. 

N0.4-E.  GENERATOR  CALL  TELEPHONES. 

N0.5-E.  CENTRAL  ENERGY  TELEPHONES. 

OTHERS    TO    FOLLOW. 

Stromberg-Garlson  Telephone  Mfg.  Go. 


General  and  Eastern  Sales  Office, 
ROCHESTER,  N.  Y. 


Sales  Department. 
CHICAGO,  ILL. 


::;:c::::::::s:::>:st:i><i>iiiti::;:i:i::::>' 


IK 


iijj  Tvingsten.  Macgnet  Steel  ^ 
^^Remy''  Brand.         I 

••••  -  ••■< 

••••  •••' 

■•••  •••' 

'|«*         Best  permanent  magnet  steel  foi"  high-grade  telephones.        mJ; 

■•■•  ••«' 

Ij   A.  C.  Leslie  dv  Co..    Montreal.  Can.   jjji 

:;••  AGENTS  FOR  NORTH  AMERICA.  tXV 

.•••  •••• 

•«•■*•••••••••••••••••••••••••••••••••■•«•••••••••■•••••••  *••••••••■••••••••••••** 

!•••••••••••• ••••••••••••••••»•••••••••«••• •••••••tS«««**«*« ••••••••• •••••••••■••I 


LEIGH  FOUR-PARTY  LINE  SELECTIVE  SIGNALING  SYSTEM 

CONDENSERS    TO    STOP   THE     BATTERY    FLOW. 
NO  SPRINGS  OR  RELAYS  TO  GET  OUT  OF  ORDER. 

METROPOLITAN     TELEPHONE     &     ELECTRIC     CO., 

6IO    WILSON    AVE.,    CHICAGO,    ILL. 


:.r    ;S^_             -'^ 

CATERING 

TO     THOSE     WHO 
DEMAND     QUALITY. 

1^^^^                     z.^' .->>•    ■;/ 

\                    J                          HOTEL 
^^t_i-^                                  TELEPH 

American 

Electric  Te  epiione 

Company 

MAKERS 
OF    THE 

EXPRESS    SWITCHBOARDS 

ONE        CHICAGO     -     -     ILL. 

'Button"  Type  Telephoive  Transmitter. 


Louder,  clearer  and  better  in 
every  way  than  the  "Solid 
back".  Let  us  tell  you  about  it. 


Senil  for  Bookloim 


THE     FAHNESTOCK 
TRANSMITTER    CO., 


74  Cortlandf  St.. 


New  York  City, 


J 
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^^E  make  graphite  resistance  rods  to  fit  any  re- 
quirement, any  size  and  any  degree  of  resist- 
ance.    They  are  made  from  Dixun's  Flake  Graphite,  which 
means  that  they  are  pure  and  uniform.  Ask  for  booklet  I25n. 

JOSEPH  DIXON  CRUCIBLE  COMPANY,  Jersey  City,  N.  J. 


JEFFREY!^  CHAINS 


FOR  CATALOGUE, 

ADORrsS 

THE  JEFFREY  MFG.  CO 
COLUMBUS,  OHIO. 


S.    MORGAN -SMITH    CO., 


McGormick  Turbines 

4,000  H.  p.,  72  feet  head, 
arranged  to  drive  generator 
and  a  single  turbine  to  drive 
exciter.  Five  settings  built 
for  the  Hudson  River  Water 
Power  Company's  Spier  Falls 
plant  and  14  pairs  51  inch  for 
their  plant  at  Mechanicsvllle. 
N.  Y. 

Write  for  catalogue,  if  con- 
templating: purchase 
of  turbines. 

York,  Pa.,    U.  S.  A. 


REG.TRflDE MARKS    JhE  PHOSPHOR  BRO NZ E  SMELTINGCO-QMITED, 
2200   WASHINGTON  AVE.,PHILADEL,PHIA. 
I      "ELEPHANT BRAND  PHOSPHOR-BRONZE" 
...      .™  1NG0TS,CAST1NGS, WIRE, RODS,'SHEETS, ETC. 

''^^-^ln^%Lv,v/-  —  D  E LT A    METAL 

X\                CASTINGS,  STAMPINGS  rnd  FORCINGS 
■  FlTX  „„.„..,.,    o_._.. -U.S. 


<4'»m 


WSHmm 


n*\mvr*. 


TO  THE   1,000    ISLANDS 

ALEXANDRIA    BAY 

Via  IVIichiigrari  Cen-tral 

''THE   NIAGARA  FALLS  ROUTE.*' 

The  rate  is  but  $30  for  the  ROUND  TRIP  from  Chicago  to  Alexandria  Bay,  and  the  trip  can  be 
most  expeditiously  and  comfortaWy  made  by  leaving  Chicago  on  the  Michigan  Central  New  York- 
State  Special,  5:20  p.  m.,  arriving  Clayton  4:35  the  next  afternoon,  making  close  connection  with 
steamer,  arriving  Alexandria  Bay  for  supper.    For  tickets  and  sleeping  car  reservations  apply  to 

L.  D.  HEUSNER,  C.  W.  P.  A., 

Michigan  Central  R.  R.  119  Adams  St.,  Chicago,  III, 


ARE  YOU  LOOKING  FOR  MONEY? 

If  so,  buy  WALRATH  QAS  OR  OASOUNE  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Hlg^hest  Award  at 
the  Pan-American  Exposition. 

It  will  produce  as  good  a  com- 
merciallight  as  that  of  an  auto- 
matic steam  engine,  either  belted 
or  direct  connected  generator. 
Simple,  Econom-ical  and  Reliable. 

bend  for  Catalogue  \V. 

MARINETTE  IRON 
WORKS  MFQ.  CO., 

MARINETTE,  WIS. 

AGENCIES— 
301  Flsber  Building,  Chicago.         619  Stevenson  Building,  Indianapolis. 
703  Bijou  Building,  Pittsburg. 
MacKay  Engineering  Co.,  149  Broadway,  New  York. 

Mackay  Engineering  Co.,  100  Boylston  St..  Boston. 

Strong,  Carlisle  A  Hammond  Co.,  Cleveland. 


"The   Nation's    pleasure    ground   and 
sanitarium." 


THE 

ADIRONDACK 

MOUNTAINS. 


The  lakes  and  streams  in  the  Ad- 
irondack Mountains  are  full  of  fish; 
the  woods  are  inviting,  the  air  is 
filled  with  health,  and  the  nights 
are  cool  and'  restful.  If  you  visit 
this  region  once,  you  will  go  there 
again.  An  answer  to  almost  any 
question  in  regard  to  the  Adiron- 
dacks  will  be  found  in  No.  20  of  the 
"Four-Track  Seiies,"  "The  Ad- 
irondacks  and  How  to  Reach 
Them;"  issued  by  the 

NEW  YORK  CENTRAL 


A  copy  will  be  mailed  free  on  receipt 
of  a  two-cent  stamp,  by  George  H.  Dan- 
iels, General  Passenger  Agent,  Grand 
Central  Station,  New  York. 


SAMSON  TURBINE 

HIGH  EFFICIENCY  at  reduced  gateage,  QUICK  SPEED 
and  GREAT  POWER  are  the  three  essential  points  demanded 
of  a  turbine  driving  GENERATOR.  No  other  turbine 
maintains  these  three  points  to  such  a  high  degree  of  perfec- 
tion,  as  the   SAMSON. 


WRITE  DEPT.  D  FOR 
CATALOG. 


JAMES  LEFFEL  &  CO., 


SPRINGFIELD,    OHIO, 
U.  S.  A. 


Book   Orders 

GIVEN   PROMPT  ATTENTION. 

Electrician  Publishing  Co., 

Suite  510  Marquette  BIdg..  CHICAGO. 


For  a  Day's  Outing 

- — or 

Your    Summer   Vacation 

Go  to  Gray's  Lake,  Round  Lake,  Lake  Villa, 
Fox  Lake,  Loon  Lake,  Antioch.  Camp  Lake, 
Silver  Lake,  Burlington,  Lake  Beulah,  Muk- 
wonago.  Waukesha.  Cedar  Lake,  Fond  Du  Lac, 
Oshkosh,  Neenah,  Waupaca  or  one  of  the  many 
other  resorts  located  on  the  Lines  of  the  Wis- 
consin Central  Railway.  Call  on  or  address 
a.  K.  THOMPSON.C.  p.  &T.  A., 
230  5.  Clark  Street, 

For  summer  booklets  oi  other  Information. 


Colorado 
California 

Are  interesting  states  to  visit  at  any 
season  of  the  year.  Colorado  is  not 
only  a  summer  lesort,  nor  California 
merely  a  winter  resort.  Thro'  train 
service    daily  from     Chicago  via  the 

ChicagOjMilwaukee 
&  St.  Paul  Railway 

Three  trains  a  day  to  San  Francisco 
and  one  to  Denver.  A  handsome  book 
of  fifty-six  pages  desci'iptive  of  these 
states,  and  the  new  service  thei'e,  sent 
to  any  address  for  six  cents'  postage. 

F.  A.  MILLER, 

General  Passenger  Agent, 

CHICAGO. 


FIVE 
GOOD 
OOK8. 


NEW  DYNAMO  TENDERS'  HAND-BOOK. 
INCANDESCENT  WIRING  HAND-BOOK. 
BELL  HANGERS'  HAND-BOOK. 
ELECTRIC  TRANSMISSION  HAND-BOOK. 
TELEPHONE  HAND-BOOK. 


Electrician  Publishing  Co., 


Suite  510  Marquette  Building, 
CHICAGO,  ILL. 


ONE 

DOLLAR 

EACH. 
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ARNOLD   ELECTRIC 
1  POWER  STATION  Co. 

Engineers,  Contractors  for  Complete 
Electric  Plants.    Results  Guaranteed. 

I  SUITE  1539.  MAROrETTE  BLDQ..  CHICAGO. 

I       NEW  YORK  OFFICE;  711  TRANSIT  BLDG. 


CHAS.  L.  BROWN, 

Contracting  Electrical  Engineer. 

804  Fisher  Building. 

I  Telephone  Harrison  3698.      CHICAGO. 


MICHAELS  &  HILLY, 

CONTRAOTIKQ  AND  ELECTRICAL  ENGINEERS. 

Mftnufftoturers  of  Slow  Speed  Dynamos 

and  Slotorg. 

Secondary  Transfomiera  for  Bells 

and  Annunciators. 

60  &  C2  West  Van  Buren  Street,  CWcago,  III.      I 


BRYAN,  WILLIAM  H. 

M.  Am.  Soc.  M.  E., 

Consulting  Mechanical  and  Electrical 
Engineer. 

Lincoln  Trust  Building,   ST.  LOUIS. 


ENGINEERS 

I  Represented  in  this   *' Directory '*  are 

'  enabled  to  come  In  touch  with   many 

prospective  customers  who  cannot   be 

I  reached  through  any  other  source. 


A  WEEKLY 
REPRESENTATION  I 

in  this  "Directory"  enables  engi- 1 
neers  to  keep  before  all  possible  f 
customers. 


FELT,  CHAS.E.  &C0. 

Mechanical  and  Electrical 

Engineers, 

1155-56  MonadnoclcBlk.,  Chicago. 

Sjicclfloationg,  plana  and  estimates  Tor  elec- 
trical Installations.    Inventions  developed. 


I  Long  Distance  Phone  Central  SiiS. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR, 
Spbcialtihs— Central  StationHeatlngPlants, 
I  Water  Worka  Steam  Plants,  Electric  Light, 
I  Gas  and  Street  Railway  Plants. 
1  Y220-2I  Marquette  Building,    CHICAGO. 


IT     WILL    PAY 

engineers  not  represented  in 
apartment    to  carry  a 


BUTTERFIELD,  J.  F. 

ELECTRICAL  ENGINEER  AND  CONTRACTOR. 
Complete  Telephone  Exchanges  Built  and  Ma- 
terial Furnished. 
Cable  Construction  and  Underground  Conduit 

Construction  a  Specialty. 
Room  595.  113  Adams  Street,       CHICAGO,  ILL. 


BISSELL,  G.  W.,  M.  E.  I 

Iowa  State  College,  Ames,  Iowa 

Consulting  Mechanical  Engineer,  Lighting, 

Pctuer.  Pumping  and  Heating  Plants  tested 

A-ND  DESit-NED.      Economy  and  Power  Tests 

I  of  Engines  and  Boilers. 


C.  W.  Carman. 


M.  C.  Hartman. 


Carman,  Chas.  Whitney  ] 
&  Co., 

CONSULTING  ENGINEERS, 

88  La  Salle  Street,  CHICAGO. 


Humphrey,     Henry    H., 
CONSULTING  ENGINEER. 

Central  Lighting  Stations, 

Electric  Power  Transmission. 

Suite  1305,  I;hemical  Bldg.,      ST.  LOUIS. 


KOHLER    BROS., 

Contracting     Electrical    Engineers, 
Lighting  Power  Railways, 
1804-1806-1808-1810-1812  Fisher  Building, 
CHICAGO.  , 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 

Plans,  SpeciflcatlonB  and  Superrtsloa  of  In. 
etallatlon  of  complete  telephone  plants. 
Special  Reports  on  Telephone 
Properties  and  Apparatus. 
I  411  Electrical  Bldg.,  Cleveland,  Ohio. 


OVER  J  50,000    PHONES    IN    DAILY   SERVICE 

SWEDISH-AMERICAN  TELEPHONE  COMPANY, 

SEE     THE     POINT? 


CHICAGO 


THREE  POINTS  OF  INTEREST 


iiMiuiin 


In    the    winter    time 
every  building  needs  to  be 
heated. 

Electric  Companies  after  they 
have  produced  Light  and  Power 
from  their  engines,  can  sell  their  ex- 
haust steam  for  heating  purposes  for 
enough  to  pay  all  their  Station  expenses 
and  interest  on  the  investment  for  the 
Steam  Mains,  by  installing  our  system 
of  Underground  Steam  Heating  Mains. 

250  such  plants  operated  successfully. 
We   contract  for  the  construction  of 
the  Steam  Mains  complete. 


iitKuiiiiimi 


I 


Our  work  is  the  best. 
Our    expansion     devices 
and  insulation   are  models  of 
effectiveness. 
We  have  the  only  Meter  System 
in  use,  without  which  no  public  utility 
enterprise  can  be  sure  of  success. 
We  guarantee  results. 
Send  for  our  illustrated  pamphlet. 

American  District  Steam 
Company^ 

LOCKPORT,    N»  Y. 

Mention  Western, Electrician. 


tg 
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LOCUST  PINS 


TEN    YEARS' 

EXPERIENCE    IN     MAKING 

enables  us  to  know  what  we  are  talking  about  when  we  assure  you  that  our  pins  will  shed  water 
better,  fit  better,  and  last  loncer  than  others.  Then  there  is  a  difference  In  timber.  Ours  the 
best  that  srows.  CAROLINA  LOCUST  PIN  &  MICA  CO.,  Franklin,  N.  C. 


PINS 


TOWERS  PIN  &  BRACKET  CO. 

ELLIJAY,    CA. 


WANUFACTUHERS     OF 


Locust   and    Oak    Pins  and  Brackets. 


BRACKETS 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.  W.  PHELAN, 

277  Broadway,  New  York 


POLES 


W.  C.  STERLING  &  SON, 


MONHOE,    MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


IDAHO 

8,000  in  one  yard,  now  ready  (or 
shipment.  -<0  ft.  to  70  ft.  long, 
7  in.  and  up  tops.    Must  be  moved. 


CEDAR 
POLES 


Large  stocks  Micliigan  Wliite  Cedar 
Poles.    Write  for  Prices. 


FRANCIS  BEIDLER  &  CO., 

5 1 9  W.  22d  St.,  Chicago,  III. 


tSBW 


M.KLEIN    a,  50N. 


LINE  BUILDERS'  TOOLS 


Our   Tool    Book    tells   about    them. 
It  is  of  interest  to  all  linemen.      Get 
a  copy  now.    FREE. 
Headquarters  for  Linemen's  Tools 


CHICAGO,  ILL 


CEDAR 


WRITE 


POLES 


PRICES 


A.  P.  HOPKINS  &  CO. 

ESCANABA,    MICH. 


NlCKELgATE. 

%NeWlJork.Chiago^§tJ£Oiii8KIl 

Offers  Three    Express  Trains 

Every  Day  between 

CHICAGO 

and  All  points 

EAST 

Through  Cleveland  and  BiilTalo 

Through  Sleeping  Cars 
Day  Coaches  and  Dining  Cars 

Individual  club  meals,  ranging  in  price  from 
35c  to  SI. 00;  also  service  a  la  carte.  Midday 
luncheon,  50c. 

CHICAGO  DEPOT:    La  Salle  St.  Station. 
CITY  TICKET  OFFICE:     111   Adams  St. 

JOHN  Y.   CALAHAN,  General  Aoent 
113  Adams  Street,  Room  298,  CHICAGO 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONG   LEAF 

PINE  AND  FIR. 


CEDAR  POLES  t^S'^d^?'"^ 

SPECIAL    PRICES    UPON    APPLICATION.  i 

PROMPT    SHIPMENT    A    SPECIALTY.  j 

A.  E.  WHITMORE,  230-31-32  Lumber  Exchange,  Minneapolis.  Minn/ 


IDEAL    FIRE    PROTECTION    FOR    ALL 
ELECTRICAL   APPARATUS. 

Highest  Awards  at  National  Export,  Central  Canadian, 
Pan-American  and  Charleston  Expositions. 

MONARCH    FIRE    APPLIANCE    CO., 
247-249  Pearl  St.,  New  York  City, 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 


General  OrncEs;     Centubt  Building. 

NEWARK,   N.  J. 

Over  FIFTEEN  THOUSAND  (15,000)  miles  in  use.    ReceiTed  the 

highest  award  in  its  class  at  Paris  Exposition,  1900 

and  Pan-American.  Buffalo,  1901. 


WHITE  CEDAR  POLES 
Hall  L.Brooks 

TOMAHAWK,WIS. 


[■S.1! 


CEDAR  POLES  AND  POSTS 

W"^  Mueller   company 

Main  office  I2li-I2-I3  Marquette  Building 

CHICAGO. 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  liand-book  for  teleplione  inspector.,  by  Wm.  H.  Hyde  and 
J.  A.  McManman,  edited  by  Prof.  C.  H.  Haskins. 

EIGHTH  EDITION.  48  PACES.  PRICE,  26  CENTS. 

Tlie  large  number  of  telephone  exchange  managers  and  employes  will  find  this 

book  a  great  help  in  locating  telephone  troubles  and  remedies  therefor. 

Considerable  new  matter  has  been  added  in  this  edition. 


Sent  prepaid  on  receipt  of  price  by  the 


Electrician  Publishing  Co.. 


510  Marquette  Building, 
CHICAGO. 


CEDAR  POLES 

CARNEY  BROTHERS  COMPANY, 

610  Chamber  of  Commerce,   CHIGACO,' ILL. 
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WHOLESALE 
PRODUCERS 


POLES 


LINDSLEY     BROS.     CO.  THE    LIN  DS  LEY    B  ROS.      CO. 

(MICHIGAN       POL-ES)     CHICAGO.  ^  (WESTERN     F>  OI.ES  )  SPQKAN  E.    WASH. 

ADDRESS      INqUIRIES    TQ      GENERAL      OFFICES        TRIBUNE      BLDG.    CHICAQO. 


Isn't  it  worth  something  extra  to  be  sure  that  you  will  get  good 
stock  when  you  order  Cedar  Poles  or  Ties? 

Isn't  it  even  better  when  you  can  find  a  concern  that  doesn't  charge 
anything  extra  for  this  guaranty? 

All  that  is  necessary  is  to  write  us.     We'll  do  the  rest. 

Send  in  your  name  to-da^  . 


MALTBY  LUMBER  COMPANY,  509  Phoenix  Block,  Bay  City,  Michigan. 


,WHITEBE°Lli 


We 
have 

of  all  sizes. 

Let  us  quote  you  prices. 

PACE  &  HILL  CO. 

1235  Guaranty  BIdg. 
MINNEAPOLIS,  MINN. 


CEDAR  POLES 

THE 

VBlentine-Clark  Co, 

23^    La    Salle    StreBt,   CHICAGO 


B 


YAROS: 
PInconnIng,    Mich.  Green   Bay,    Wis.  Hew  London,    Wis. 


IP-J^XaW)^^  (WNA'XcJtW  §>A\^^ywv6V  g^MiW  ^      "ViLordiSKUMif  ftA\^*Y(koWlvwy.    6Ae/aM<NWrw^JicW. 


POLES  TIES   POSTS  ^"^ """" """  ^°"  buy  your  poles  from  first  hands-the  producer. 

I  Wkkw,        ikw,    I  WW  I  wi      SAGINAW,    MICH.       i  liyDCD  Pfl      MERCHANTS'  NATIONAL 

We  want  your  inquiries  always.  |  Ui   llli   rULmLIf  LURIDlIn  uUi|  BANK  BLDG.,  CHICAGO. 


PRODUCERS. 


IDAHO,  WISCOMSIM, 
MICHIGAN 


CEDAR  POLES 


FOR  TELEPHONE,  TELEGRAPH, 
ELECTRIC    LIGHT,     TROLLEY. 


POSTS,    POLES,    TIES    AND    EVERYTHING    IN    WHITE    CEDAR 

YARDS      IN    IDAHO      AND      AT      WASBBURV,      PI.UMMKR      AND       BKLI-E,      WISCONSIN. 


JOHN.  H.  FOWLER 


GENERAL  OFFICE:    I70S  FISHER  BLDG^    CHICAGO. 

a u  nii:««.)  Washburn.  Wisconsin,  and 

Brancli  0«ices.  j  Sp„|j,„j   j,3shi„j,„„ 


FOWLER- JACOBS  GO. 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constantly  on  Hand 


Poles 


Marwifactured  by 


VIPA    (    Yellow  Pli\»  stock.  100.000  Mar\\if»ct\ir©d   by 

Tito  1  .V.V.*iIi?£"i".^i"A?«^:  EGCLESTON  LUMBER  CO., 

^^^_    ^^    I  (Southern  White  Cedar)  29  Broadway,  NEW  YORKi 

nffll     EC    '  lon«  i'^f  Yellow    Pine 

I^IIitM    'I  oclB.«or\al  ».nd  square. 

■     *P^^*^    '^  Chestnut  and   Cypress.  Trampt  dtlitltritj  yrom  JIaeK,  J^'tB 

Yellow  PiRe  Cross  Arms,  Pins  and  Brackets.  ycrKciiyy.>ra.crdir.c,j^rcmmiiu. 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG   LENGTHS  A  SPECIALTY. 

"^  YARDS-  \  IDAHO. 
YARDS.  ^  MONTAMA. 


WESTERN  LUMBER  &  POLE  CO., 


Main  Office,  DENVER,  COLO. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OEIAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


*^^^    ^^^*^.     MORSE  CEDAR  CO., 

X*^         \>  ^  ^  X^  SAGINAW,    MICH. 

^^  ■■  1^    M    Hl^    pni  PS 


CEDAR 

H.  M.  LOUD'S  SONS  CO.,  Au  Sable,  Mich. 


POLES, 
POSTS, 
TIES, 


MICHIGAN  WHITE 


LARGE  STOCK. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chibag^o; 


Western   electrician 
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The  Nernst  Lamp 


There  arc  many  reasons  for  their  remarkable  success  in  replac- 
ing the  enclosed  arc  lamp  for  out-door  illumination;  three  are: 

Absolute  steadiness  of  light.  1 

Superior  quality  of  light. 

Absence  of  shadows  as  cast  by  arc  lamps. 


Out=door  INernst  Lamp^ 


Electrical   Supply   Dealers 

will  send  Illustrated  Booklet  No.  6,  describing  the  efficiency  and  economy  of  The  Nernst  Lamp 

or   address   any    Sales   Office   of   Nernst   Lamp   Co. 

PUtsbursh,    Fayette  St.  and  Qarrlson  Place;      New  York,  Equitable  Bldg.;     Boston,  Board  of  Trade  BIdg.;     Philadelphia,  Real  Estate  Trust  BIdg.;      Chicago,  National  Life  BIdg. 


'ff^MUHM^^kaiMMlMMMMllMlkAIMM^V 


1 


BOOKS 


Makeryour,  book  purchases  from  the  only  large  stock  of  electrical  books  carried  in   the 

West.     Prompt  shipments  guaranteed.     If  you  do  not  find  what  you  want  in  the 

following  list,  write  for  complete  and  up=to-date  book  catalogue. 


Price. 

Webb's  Telephone  Hand  Book,  cloth  binding $1.00 

Badt's  New  Dynamo  Tender's  Hand  BooIj,  cloth  binding. . .   1.00 

Badt's  Incandescent  Wiring  Hand  Boolr,  cloth  binding 1.00 

Badt's  Bell  Hanger's  Hand  Book,  cloth  binding 1.00 

Badt's  Electric  Transmission  Hand  Book,  cloth   binding. . .   1.00 

Dobb's  The  Inspector  and  Trouble  Man,  cloth  binding 1.00 

Steven's  Mechanical  Catechism,  cloth  binding 1.00 

Hawkins'  Catechism  of  Electricity,  leather  binding 2.00 

Practical  Electricity,  leather  binding. 2.00 

Thompson's   Polyphase   Electric   Currents,   cloth   binding. . .  3.50 

Varley's  Electro-Magnet,   cloth  binding   1.00 

Buckley's  Electric  Lighting  Plants,  cloth  binding 2.00 

Haskins'  Electricity  Made  Simple,  cloth  binding 1.00 

Haskins'  Transformer,   cloth   binding 1.25 

Houston's  2-voIume  Electrical  Dictionary,  half  leather,  very 

cheap,  half  price  6.00 

Watson's   Electrician's  Handy   Book,   cloth  binding 2.50 

Trevert's  Armature  and  Magnet  Winding,  cloth  binding. . .  1.50 
Trevert's  How  to  Build  Dynamo   Electiic     Machinery,  cloth 

binding    2.50 

Trevert's  Experimental  Electricity,   cloth  binding 1.00 

Trevert's  Electricity  for  Students,  cloth  binding 1.00 

Trevert's  Electric  Railway  Engineering,  cloth  blading 2.00 

Allsop's  Bell  Construction,   cloth  binding 1.25 


Price. 
Trevert's  Electrical  Measurements  for  Amateurs,  cloth  bind- 
ing    $1.00 

Allsop's  Telephones.   Their   Construction   and   Fitting,    cloth 

binding    1.25 

Allsop's  Bell   Fitting,   cloth  binding 1.25 

Allsop's  Induction  Coils,  cloth   binding 1.25 

Bell's   Electric  Power  Transmission,   cloth   binding 3.00 

Bell's  Distribution  for  Electric  Railroads,  cloth  binding. ...  2.50 
Cushing's  Standard  Wiring  for  Electric  Light  and  Power, 

leather  binding   l.QO 

Hanchett's  Modem  Electric  Railway  Motors,  cloth  binding.  2.00 
Houston  &  Kennelly's  Electric  Transmission  of  Intelligence, 

cloth    binding    i.oo 

Houston  &  Kennelly's  Electrical  Measurements,  cloth  bind- 
ing      1.00 

Houston  &  Kennelly's  Electric  Heating,  cloth  binding 1.00 

Houston  &  Kennelly's  Electric  Arc  Lighting,  cloth  binding.   1.00 

Houston  &  Kennelly's  Electric  Motor,  cloth  binding 1.00 

Houston  &  Kennelly's  Electric  Street  Railways,  cloth  bind- 
ing       1.00 

Houston  &  Kennelly's  Electric  Telegraphy,  clotli  binding. .  1.00 
Houston  &  Kennelly's  Electro  Therapeutics,  cloth  binding. .  1.00 
Houston  &  Kennelly's  Electricity  Made  Easy,  cloth  binding.  1.50 

Merill's  Electric  Light  Specifications,  cloth  binding 1.50 

Wiener's  Dynamo  Electric  Machines,   cloth  binding 3.00 


ANY  OF  THE  ABOVE  B  lOKS  SENT  PREPAID  ON  RECEIPT  OF  PRICE. 

ELECTRICIAN    PUBLISHING    CO 

SUITE  510  MARQUETTE  BUILDING,  CHICAGO. 


''^'''''''^'''''''''''^'''^'''^'''''''''''''^''''''~'-'~'-'~'^~-^~-~—r''~'~'rf-rt-rrirrr\t'rr\rt't'rrrrirrnrTiijiirijmi       ji 
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LOOKS    SUSPICIOUS 


BUT  MR.  HOLLIDAV  WILL 
TELL  YOU  THIS   LETTER   WAS 
NOT  PAID  FOR  NOR  IS  HE  A 
STOCKHOLDER  IN  OUR 
COMPANY. 


THE   HOCKING  VALLEY  RAILWAY  COMPANY. 


Columbus,  Ohio,  June  19,  1903. 

Th»  Yoot  Bloctric  Mfg.  Co., 

Toledo,       Ohio. 
Gentleinen:- 

I  have  made  a  good  test    oj  your  new  laiap  socket  and  am  vary 
eorry  your  agent   did  not   come  m  see  me  about  a  year  ago.     11  ho  had 
it  would  havo  saved  this  company  n  great  dsal  of  money,  and  saved  about 
one-half  of  my  worh  replacing  lamp  sockets.' 

Th«  Toatlaji?)  Socket   is  without  a  doubt  the  best  socket    I  ever  used. 

I  have  placed  an  order  for  your  sockets  and  hope  as  soon  as  you  get 
it  you  will  fill  it  quick  as  possible,  as  I  am  going  to  hold  off  one  of 
our  now  shops  for  that   socket   only. 

How,  if  you  can  get  up  a  rosette  as  good  as  your  Ipit  socket, 
'Come  and  see  me  again.* 


Yours  truly. 


'<^t:^^^^^. 


EllpoCrician . 

P.S.-  This  little  letter  is  no  joke.  1  mean  all  of  it.  If  you 
oan  us«  it  in  your  business  yon  are  welcome  to  it.  Let  me  know  if  you 
hava  anything  also  new  In  my  line. 

B.K.H. 

HOCKING  VALIEY  SOUTH  SHOPS, 

couniBus,     cnio. 


20th  CENTURY 

LAUNCHES 

When  figuring  on  yoursummer  out- 
ing, we  know  you  will  be  in  want 
o£  a  boat  of  some  description,  so 
you  can  enjoy  yourself  and  obtain 
the    benefit    of    your    vacation. 

SO  LET  US  FIT  YOU  OUT. 

RACINE  BOAT 

MANUFACTURING  COMPANY 


BOX  13,  RACINE,  WIS.,  U.  S.  A. 


The  ideal  gentleman's  pleasure 
craft.  Tlie  finest  launch  that  floats. 
Speedy,  safe,  simple  and  reliable. 

15  FT.  FISHING  LAUNCH,  S150.00 

16  FT.  FAMILY  LAUNCH,   200.00 
35  FT.  CABIN  LAUNCH,  1,500.00 

Send  10  cents  for  8o-page  illus- 
trated catalogue  giving  tlie  truth 
in  detail  about  the  best  boats  built. 
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ALLIS-GHALMERS  CO., 

CHICAGO,  y.  S.  A. 


Sole  Builder* 
of 

REYNOLDS 

CORUSS 

ENfilNES 

For  All 
Power  Purposes 


SPECIAL  ENGINES  FOR  ELECTRIC  LIGHT  and  STREET  RAILWAY  PURPOSES. 

RiEDLER    PUMPS    AND   AIR    COMPRESSORS. 


WORTH  TELLING 


Our  customers  think  it's  worth  telling 
their  friends  about— "Ever  Best"  — 
worth  telling  because  our  electrical 
supplies  and  apparatus  are  of  a  telling 
quality;  telling  because  they  are  "Ever 
Best"— see  the  point? 


EWING  MERKLE  ELECTRIC  CO. 


^Biack  Diamond  File  Works  ^ 


Est.  I8«3. 


Inc.  1805. 


Twelvi 

Modals 
t,*iiirt'ii  at 
International 
Expositions 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1896. 


017B  i!r;0<»I>H  AWE.  ON  HAIiE  !>'  V'^VKItV  I^KAnrNO  UARDWABE 

e'j<OME  IK  THit  i;mixk«  states  ANI)  canajua. 


It.  BiRNETT  COMPANY, 

»WBLADEI.PHJA,   PA. 


J* 
J* 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  iosulatioo  and  mechaaical  purposes,  ia  sheets, 
tubes,  rods  and  special  shapes.     Catalogues  aod  samples  00  application. 

VULCANIZED  FIBRE  CO.,  -   Wilmington,  Del. 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBINQ. 

For  Electrical  and  Mechanical  Purposea,  Railway  Duet  Guards,  Washeri 
and  Packings.    Patent  Insulating  Cleats. 


MANUPACTDBED  BT 


THE  KARTAVERT  MANUFACTURING  GO.  Wilmington,  M. 


The  simplest,  Most   Practical   and    TI«>  a     C ^^^\tU^\tUI  U  A%  A  I 
Economical  Turn-down  Electric  Lamp      |   11  6     b  W  W  ill  W  IVI  I  W  A  !■ 

Style  I— Pull  string  lor  briglit  or  dim.    Style  2— For  variation  In  llglit  turn  bulb  one  way 
or  tli«  otiier,   IWrlte  for  booklet  and  prices.    All  voltages  and  bases. 

ECONOMICflL  ELECTRIC  LAMP  CO.,  I23  Liberly  St.,  New  York. 


STURTEVANT 

ELECIBIC 

TANS 


In  100  types  and  sizes 
Special  designs  for  Re- 
quirements jcJ  "We  build 
both  fan.  and  motor  xJ 


B.F,  STURTEVANT  CO. 

BOSTOK,  MASS- 

NE-Vy  YORK  •  PHIIADKPHIA  -  CHICA60 
LONDON 


SPRAGUE. 


ELECTRIC  COMPANY'S 


MOTORS 


are  used  to  operate  the  Ventilating 
Apparatus  in  many  of  tlie  most 
prominent  public  and  private  build- 
ings in  America  because  their  superior 
design  and  construction  enable  them 
to  give  unequaled  service.    . 

Write  for  descriptive  bulletin 
No.  03301 


SPRAGUE  ELEGTRIC  CO, 

General  Offices:  527-531  West  34th  Street,   New   York 


70l.  inill.  $3.00  Per  Arrum. 


CopvrrpJtt,  IVlH.  I>y  Electrician 
ruitusliiuj;  Compftoy,  Ch!cttK'>' 


CHICAGO,  AUGUST  15, 1903, 


10  Cents  a  Copy. 


No.  7. 


SIIVIPLEX.  WIRES  ANDCABLES. 


RUBBER  COVERED,  WEATHERPROOF.   UNDERGROUND  AND  SUBMARINE. 

^^"R^mx'soN°"^       The  Simplex  Electrical  Co., 

Monacinock  Block,  CHICAGO.  1  lO  State  Street,  BOSTON,  MASS. 


18S9— Paris  JKxposition, 
Medal  for  Bnbber  Insulation. 

1893- World's  Fair, 
Medal  for  Rnbber  Insnlation. 


TRADE  MARIC 


THE  STAJfDABD  FOB 

B1JBBFR  INSriiATION. 

Sole  Manufacturers  of 


aonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  ""p?ir  Wires 
THE  OKONITE  CO.,  Ltd. 


Wlllvil  L.  Candea.  I.uanioers 

•1  Durantcheavor.  f""'*'°''• 


253Broa(lway,  NewYork. 


Geo.T.  Manson, Gen'l  Sup), 
W.  H.  Hodglns,  Secy. 


7  i^:^^'">^ 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 
TELEPHONE,  TELEGRAPH  AND  FIRE  ALARM  CABLB6. 

All  Wires  are  tested  at  Factory.  JONESBOBO,  INB. 


I-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO.,     PHILADELPHIA 


HYLO 

TURN-DOWN  LAMP 

Teaches  people  to  nse  more  current  by  curntng 

lamps  down  Instead  of  out. 

Write  for  detailed  Information. 

PHELPS  CO.,  50  State  St.,  Detroit,  U.  S.  A, 


•"^yl 


COPPER^ 


t'.^'Yo.K 


■"A 


f.^TH.N.J., 


(^^  5 


r    1201 

MARQ^ 


tte; 


National 

India 
Bnbber  €o.'s 

,       RUBBER  COVERED 

ES     A.IMO     OA.^l.KS. 

OFFICE  AND  FACTORY:  BRISTOL.  R.  I. 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

HTatlonsl  Code  standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

BS^barclay'sIr'^et.  "^'"'  *"*'('*  ^^  Factory,  TRENTON,  Ml  A 


THOUSANDS    IN    USB. 

Bipolar  and   Multipolar  Motors 

\  from  Vi  to  50  horsepower.  Dyna- 

.  ijlmos  from  10  lights  to  700.  We  sell 

^v  ;Jor  rent.   Good  profits  for  agents. 

'*'  The  Hobarl  Elec.Mfg.  Co., Troy,  Ohio 


MAGNET  WIRE 


ROUND, 
SQUARE 

AND 
RECTAN- 
GULAR. 


TRADE  MARK.. 


HANUFACTUHED  Br 


Columbus  Insulated  Wire  and  Brass  Co. 

COLUMBUS,  OHIO. 


^AA  A  A  A  A  AAA  AAA  A  A  A  A  A  A  A  A  A  A^^A'Sf- 

i  "  Q  T  A  R  "   INCANDESCENT  * 
t  _OlJl  11       LAMPS'^ 


^      MADE     BY    THE    MOST    SKILLED    WOKKMEN. 

I  STANDARD  ELECTRICAL  MFG. 
I  COMPANY,     :     Niles,  Ohio. 


LONG  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 


City. 


EMPIRE  WIRE  ^ojJPANY 

HAONET      WIRE     AND     BARE 
AND    TINNED   COPPER   WIRE. 


PACTOBIES-^  USBON,  N.  H. 


CHICAGO  OPPICBi  „  ,,,    ,,. .,  „,,„_„  __ 
AND  STOCK       I  60  W.    VAN  BURBN  ST. 


LIGHT 


It  you  want  light  to  see  objects  below  the  lamp 
USE    SHELBY    LAMPS. 


le  C.  p.  Horizontal  are  14  c.  P.  Vertical. 
7  C.  P.  Vertical. 


other  makes  are 


THE    COIL    DOES    IT-IT'S    FLATTENED. 


LIFE 


The  Longest  Life  at  Best  Efficiency. 
SHELBY       USEFUL       LIGHT       LAMPS. 

Pat.   Oct.  SO,    1900. 
A   TRIAL    WILL    PROVE    OUR    CLAIMS. 

THE  SHELBY  ELECTRIC  CO.,  SHELBY,  O. 


^ESTIIN  ElecWioal  Ingtomeni!  Co., 


Waverly  Parle,  NEWARK,  N.  J. 


f atk  Stasdard  Portable 


W*»to«  Staadard  Portable  Direct 
R«a«Uic  nil- Ammeter. 


Voltmeters,  Milliroltiieters,  Voltammeters. 
Ammeters,    Milammeters, 

Ground  Detectors  and  Circuit  Testers, 
Portable  Caiyanometers, 


O'.ir  porlaVtle  Instniments  aro  recognl;!e(l  as 
The  Standard  the  worln  over.  The  Semi-Port- 
able Laboratory  Standards  are  stltl  better. 

OiirStatioo  V6ltmeter5  and  Ammeters  art* 

unsurpassed  In  polni  of  extreme  accuracy  and 
lowKst  coiiHumj'llon  of  energy. 

MX— EiiropcaD    ^^'ost'on    Electrical  In^tm- 
;iiem€o.,  klttcrstragaoSo.  88. 

;  -M.oN— KUloit  Bros.,  Century  Works,  TjBwIs- 
tiaoi, 

i:c^.  FKaVCE-K.  H.  <-fl(liot.  12  Kue  St.  G'-fort'^;-'. 
.\ix%   VnrU  OIVkc    74  C'Ortlaml     ^i. 


M^W.  Permit  tlio  Elec-trlcLlglu  to 
tio  Instantly  i-laccd  where  it, 
needed.  Made  for  shop,  factory, 
sEore,  oftlce,  resldeuce -In  fact  ^^  Uer- 
ever  the  IncandeNccn:.  lamp  is  used. 


FARIES  ADJUSTABLE 
LAMP  HOLDERS 


we  MANUFAGTURC: 
Portables,      Ghandleliera, 

Brackots, 

DoBk  Lamps,  Olustore, 

Canopies  and 

All  Sizes  and  Stylos  of 

Shades  and  Refleotorsm 

Coocfa  cai/rled  Sand  tor 


by  aii  prfnelpai 
■obb 


Jobbofm. 


Oataloguo  Ho.  lOc 
Jumt  Ismumd, 


FARIES  MFG, 
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GREAT 

BARGAIN  SALE 

DIEHL 

DIRECT  CURRENT 
DESK  AND  CEILING 

FANS 


DESK  FANS 


Ouanlily 
in  Slock 

Numbr-r 

SIZE 

VOLTAGE 

FINISH 

NET  PRICE, 
EACH 

12 

30 

12-in. 

110-V. 

P.  B. 

$  7  75 

9 

30 

12 -iu. 

110-V. 

O-K.  Copper 

7  75 

23 

30 

12-in. 

220-V. 

P.  B. 

7  90 

lij 

3o 

12-in. 

220-v. 

Ox.  Copper 

7  90 

65 

:;  t 

12-in. 

110-v. 

P.  B. 

7  90 

34 

32 

12-in. 

250-v. 

P.  B. 

S  80 

14 

33 

16-in. 

UO-v. 

P.  B. 

10  35 

10 

?'3i 

16 -in. 

110-v. 

Ox.  Copper 

10  35 

16 

?,3 

16-in. 

220-v. 

P.  B. 

11   28 

cS 

33 

16-,in. 

220-v. 

Ox.  Copjier 

11   28 

19 

35 

16-in. 

110-v. 

P.  B. 

10  62 

6 

35 

16-in. 

250-v. 

P.  B. 

11   50 

BRACKET  FANS 


9 

31 

12-in. 

110-v. 

P.  B. 

$  7  90 

8 

31 

12-in. 

250-v. 

P.  B. 

8  80 

11 

34 

16-in. 

110-v. 

P.  B. 

10  62 

3 

34 

16-in. 

250-v. 

P.  B. 

U  50 

CEILING  FANS 

3 

12 

2 -Blade 

110-v. 

Brass 

$18  15 

5 

12 

'  ' 

110-v. 

Ox.  Copper 

18  15 

6 

12 

'  ' 

110-v. 

Japan 

17  15 

3 

12 

'  ' 

250-v. 

Brass 

19  50 

9 

12 

V' 

250-v. 

Ox.  Copper 

19  50 

2 

14 

' ' 

250-v. 

N.  P. 

24  70 

9 

16 

' ' 

110-v. 

Brass 

27  50 

3 

16 

' ' 

110-v. 

Ox.  Copper 

27  50 

2 

16 

' ' 

250-v. 

Brass 

30  75 

6 

16 

' ' 

250-v. 

Ox.  Copper 

30  75 

4 

28 

4 -Blade 

UO-v. 

Japan 

14  75 

17 

28 

220-v. 

Japan 

15  00 

7 

45 

' ' 

UO-v. 

Brass 

16  45 

27 

45 

' ' 

110-v. 

Ox.  Copper 

16  45 

/., 

J_'ll-V. 

Brass 

17  70 

7 

J5I.I-V. 

O.x.  Copper 

29  15 

5 

45 

25,0 -v. 

Brass 

29   15 

6 

46 

UO-v. 

Brass 

19  00 

' ' 

UO-V. 

Ox.  Cofjper 

19  00 

' ' 

2  20-\-. 

Brass 

20  35 

.''  ■'  -\". 

Ox.  Cupper 

20  35 

Finding  ourselves  overstocked  on 
Direct  Current  Desk  and  Ceiling  Fans, 
we  are  willing  to  dispose  of  the  follow- 
ing at  less  thanfactory cost.  Shipments 
will  be  filled  in  regular  order,  subject 
to  prior  sale.  Take  advantage  of  the 
lowest  prices  ever  known,  and  order  at 
once. 

Ewing-Merkle  Electric  Co. 

St.  Louis 

Complete  Bulletin  sent  on  request 
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TheElegtric  Storage  BatteryGo. 


PHILADELPHIA 


MANUFACTURER    OF    THE 

W]  Cbloribe  Hccumulator 

For    Central     Stations,     Electric    Railways,     Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PRICE   LISTS   AND   DESCRIPTIVE   BULLETINS   FORWARDED    UPON    REQUEST. 


-SALES  offices- 


Philadelphia.  Xew  Yokk,  Boston.  Chicago.  Baltimore,  St.  Louis,  San  Francisco,        Cleveland,  Canada,  Havana.  CbBA, 

Allegheny  Ave.        100  Broadway.       60  State  St.      Marquette  Bldg.    Continental       Wainwright  Bldg.       Nevada  Block.       Citizens'  Bldg.        Canadian  General        G.  F.  Greenwood.  Manager, 
and  19th  St.  Trust  Blder.  Electric  Co.,  Toronto.  34  Empedrado  St 


American  Steel  &  Wire  Co. 


ehlcago 


New  York 


Worcester 


Denver 


San  Francisco 


BARE   AND    INSULATED 

ELECTRICAL  WIRES 


AMERICAN  BRAND 

WEATMERPROOF  WIRE  ANOCABIES  I 


We  always  cany  a  large  stock  of 

WEATHERPROOF  WIRE 

for  prompt  ihipments.     Samples 
and  prices  on  application. 

AMERICAN  INSULATED  WIRE  &  CABLE  CO. 

Main  Office  and  Factory : 
241  -247  S.  Jefferson  St.,  CHICAGO,  ILL. 


CARBONS 

CONSUMERS  CARBON  CO 

LANCASTER,  OHIO,  U.  S.  A. 
Carbons  of  all  kinds  and  for  all   purposes. 


PLATINUM   FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 
PUTINUM  FOR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
W.  tall  PUTINUM  in  any  quantity,  either  large  or  small.   We  buy  PLATINUM   ar  anything 
containing  PLATINUM,  In  any  quantity. 


For  Incandescent  Lamps  and  Everythinq  Else. 

MANUFACTURERS  OF  PLATINUM   IN  ALL  SHAPES. 

Newark,  N.  J.  New  Yorl<  Office,  120  Liberty  Street. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co 13 

Allen  Company,  L.  B .     11 

Allls-Clialmers  Company  .    24 

Alphaduct  Mfg.  Co 11 

American  Battery  Co 11 

American  Conduit  Company,  7 

Amer.  District  Steam  Co — 

Amer.  Electrical  Heater  Co..  10 

Amer.  EL  Telephone  Co lo 

American  Electrical  Works.. II 
Amer.  InsuLWire&Cable  Co.  3 
AmerlcanRefl.it  Lighting  Co.— 
Amer.  Steel  &  Wire  Company  3 
American  Stone  Conduit  Co. .  7 
Arnold  Elec.PowerStat.Co..l9 
Automatic  Electric  Co 15 

Babcock  A  Wilcox  Co — 

Badt,  P.  B 19 

Baber  A  Company 3 

Baker  <t  Co..  W.  E 19 

Bamett  Company.  G.  &  H 24 

Beardslee  Chandelier  M  f  g.  Co.  — 

Beldler  A;  Co..  Francis 20 

Berthold  <Si  Jennings 20 

Bossert  El.  Conatmction  Co. .  11 

Brooks.  Hall  L 21 

Brown.  Chas.  L 10 

Bryan-Marsh  Company — 

Bryan,  Wm.  H 19 

Buckeye  Electric  Company..— 

Burch.  Edward  P 19 

Balterfleld.  J.  F — 

Byrne  Const.  Co.,  M.  P 19 

Camp  Company,  H.  B 7 

Carman  A  Co.,  Charles  Whit- 
ney  19 

Carney  Bros.  Co 20 

Carolina  Loc.  Pin  A  Mica  Co,  20 
Central  Automobile  Rep03'y.l2 

Central  Electric  Co 5 

\  entral  Manufacturing  Co      Su 


Chicago  &  Alton  Railroad. ..  .16 
Chicago  Die  A  Electiic  Co..  .— 

Chicago  Edison  Co 4,  12 

Chic.  Fuse  Wire  &  Mfg.  Co. .  12 
Chicago  Insulated  Wire  Co,  — 

CM.  ASt.  P.  R.  R — 

Christensen  Engineering  Co.  1 
Clark  Wirel.Tel&  Tel  Co.,T.  E.14 
Columbia  Incand.  Lamp  Co..— 
ColumbusIns.Wire  ABr.  Co.  1 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 20 

Coolidge,  Marshall  H 21 

Crescent  Co — 

Crescent  Ins.  Wire  A  Cbl.  Co.  1 
Crocker- Wheeler  Company  .  4 
Crumb  A  Company,  W.  H....19 

Cutler-Hammer  Mfg.  Co 14 

Cutter  Elec.  A  Mfg.Company  I 

D.  A  W.  Fuse  Company 5 

Dearborn  Drug  A  Chem.WkB.  16 
Diamond  Meter  Company  ..  — 

Dickey-Sutton  Carbon  Co 5 

Dixon  Crucible  Co.,  Joseph..  16 
Duncan  Electric  Mfg.  Co....  4 
Dustln  Co.,  Chas.  E 13 

Eccleston  Lumber  Co 21 

Economical  Elec. Lamp  Co.. .24 
Edisoo  Decorative  A  Minia- 
ture Lamp  Department.. ..  10 

Edison  Mfg.Company 7 

Edwards  A  Company 13 

Electrical  Engineer  Institute.13 

Electric  Appliance  Co 10 

Electric  S  torage  Battery  Co . .  3 
Electrician  Pub.  Company. .  19 

Emmons  Elec.  Const.  Co 19 

Empire  WlreCo l 

Ewing-Merkle  Electric  Co...  2 

FahDe3tockTransmllterCo...l5 


Faries  Manufacturing  Co 1 

FarrTel  AConst.  Supply  Co.U 
Fay  A  Morrison  Lumber  Co.. 21 

Felt  A  Co.,  Chas.  E — 

Field,  C.  J 7 

"For  Sale" Advertisements..  13 
Ft.  Wayne  Elec.  Works.,  Inc.23 

Fowler,  John  H 21 

Fowler- Jacobs  Company 2i 

Franklin  Eng.  &  Elec.  Co....  — 
Fulmer  Lumber  Co.,  D.  M.  ...21 

General  Electric  Co 9 

General  Engineering  Co., Thel9 
General     Incandescent     Arc 

Light  Company 8 

General  Incand.  Lamp  Co — 

Gould  Storage  Battery  Co 6 

Green  Fuel  Economizer  Co. .17 
Gregory  Electric  Company.. .12 

Hart  Mfg.  Co 13 

Hartford   Steam    Boiler    In- 
spection A  Insurance  Co ...  — 
Hobart  Elec.  Mfg.  Company..  1 

Hoffman,  G.  W 13 

Holmes  Fibre- Graph.  Co — 

Hopkins  A  Co.,  A.  P 20 

Humphrey,  Henry  H 19 

Illinois  Electrical  Mfg.  Co  .  .12 
Illinois  Electric  Specialty  Co.— 

Illinois  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  A  Ins.  W.  Co. . .   1 
India  Rubber  A  Gutta  Percha 

Insulating  Company — 

International  Tel. Mfg.  Co.  -.14 

.Jackson.  D.  C.  A  W.  B 19 

Jeffrey  Manufacturing  Co... .16 

Johnston.  Thomas  J 11 

Kartavert  Manufacturing  Co.— 
Kellogg  Switchboard  A  Sup- 
ply Company 15,  21 


Klein  A  Sons,  Mathias. 

Kohler  Brothers 

Kuhlman  Electric  Co., 


.11 


Leather  Preserv.  M.  Corp — 12 

Leffel  A  Co.,  James 16 

Leslie  A  Co.,  A.  C... l4 

Lindsley  Brothers  Company.. 21 

Loud's  Sons  Co.,  H.  M — 

Loweli  Model  Co — 

Machado  A  Roller 10 

Maley ,  Martin — 

Maltby  Lumber  Company..  .21 

Manhattan  El. Supply  Co 11 

Marinette  Iron  Wks.  Mfg.  Co.l6 

Matthews  A  Bros..  W.  N 11 

McLennan  &  Company,  K....10 

McNamara  Brothers 12 

Mechanical  Appliance  Co 10 

Mica  Insulator  Company 10 

Michaels  A  Hilly 19 

Michigan  Central  Ry 16 

Miscellaneous  Advs 12 

Monarch  Fire  Appl.  Co — 

Monon  Railroad 20 

Monson  Burmah  Slate  Co 12 

Moon  Mfg.  Co.,  The — 

Morse  Cedar  Company 20 

Mueller  Company,  William.  20 
Munsell  A  Co.,  Eugene — 

National  Carbon  Co 24 

National  Electric  Co 4 

National  India  Rubber  Co....  1 

National  Tel.  Supply  Co — 

Nernst  Lamp  Co — 

New  Kngland  Butt  Go 16 

New  York  Central  Lines 16 

New  York  Ins.  Wire  Co 5 

N.  Y.  Safety  Steam  Power  Co.  17 

Nickel  Plate  Road 12 

Northwestern  Electric  Co...  — 


Norton  Elec'l  Instrument  Co.— 

OkoniteCompBny,  The 1 

Orne  Electric  Co 19 

Osborn-Morgan  Co 10 

Page  A  Hill  Co 21 

Paiste  Co.,  H.  T 10 

Paragon  Fan  &  Motor  Co — 

Perrizo  A  Sons 21 

Phelan,  D.  W 20 

Phelps  Company 1 

Phillips,  Eugene  F 11 

Phillips  Insulated  Wire  Co.. n 

Phoenix  Glass  Company — 

Phosphor-Bronze  S.  Co 16 

Pierson  Electric  Co 12 

Pignolet,  L.  M 10 

Pittsburg  Sewer  Pipe  A  Con- 
duit Co 7 

Pittsburg  A  L.  S.  Iron  Co 21 

Porter  Cedar  Company 21 

Pratt  Institute 12 

Racine  Boat  Mfg.  Co 23 

Raymond  III.,  Francis 11 

Relslnger,  Hugo — 

Reynolds  El.  Flasher  Mfg.Co.— 

Roebllng's  Sons  Co.,  J.  A 11 

Rooney-WesLburyEl.Lmp.Co.lO 
Rose  Polytechnic  Institute.  .— 

Safety  Ins.  Wire  A  Cable  Co.  10 

Sargent  &  Lundy 19 

Sawyer-Man  Elec.  Company.— 

Schott,  W.  H 19 

Shelby  Electric  Company  . . .  l 
Simplex  Electrical  Co.,  The..  1 
Simplex  Elec.  Heating  Co.  ..11 

Smith  Co.,  S.  Morgan 13 

Sprague  Electric  Company... 24 

Standard  Elec'l  Mfg.Co 1 

Standard  Pole  A  Tie  Co — 

Standard  Tie  Company 20 


Standard  Underg.  Cable  Co..— 
Standard  Vitrified  Cond.  Co..  9 

Stanley  Instrument  Co 5 

Stanton.  LeRoy  W 19 

Sterling  A  Son.  W.  C 20 

Sterling  Electrical  Mfg.  Co. .24 
Sterling  Electric  Company.. — 

Sterling  Varnish  Co.,  The 11 

Stewart  Electric  Co. ,  John  A.  13 
StilweU-Bierce  A  Smith-Valle 

Company 17 

Stow  Mfg.  Company n 

Stromberg-Carlson  Tel.  Mfg. 

Company 15 

Sturtevant  Company.  B,  F...24 
Swedish-American  Tel.  Co    .14 

Tod  Company.  William 16 

Torrey  Cedar  Company  .21 

Toweis  Pin  A  Bracket  Co. ...20 
United  Electric  Heating  Co,.— 
Valentine-Clark  Co..  The  ...— 
Varley  Duplex  Magnet  Co..  .11 
Vulcanized  Fiber  Company    24 

Waclark  Wire  Co ,.  1 

Wagner  Electric  Mfg.  Co 9 

Walsh's  Sons  A  Companj 12 

Warren  Elec.  Mfg.  Co 17 

Western  Electric  Company...  7 

Western  EL  Supply  Co J8 

Western  Lumber  A  Pole  Co. .20 
Westinghouse  Air  Brake  Co.— 
Westinghouse      Electric     A 

Manufacturing  Co 22 

Weston  Electrical  Inst.  Co. ..  1 
Whitehead  Machinery  Co. ...13 

Whitmore.  A.  E 21 

Wllmerding.  C.  H — 

WisconBln  Central  R.  R 16 

Worcester  Company,  G.  B.,..20 

Yost  Electric  Mfg.  Co 23 

Young.  A.  B 12 
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PROVIDE  FOR  SUMMER  COMFORT  EARLY-ORDER  ONE  OR  MORE 

1903  PARAGON  1903 

FAN  MOTORS 


I  9  o  3 


NOISELESS 


COMPACT 


NEW  STYLES  NEW  PRICES  EASY  RUNNING  RIGID  CONSTRUCTION 

— CALL  AND   SEE  THEM   OR   WRITE   FOR   PRICES^ 

CHICAGO    EDISON    COMPANY,      139    Adams    St.,^mCAGa  ' 


Direct  Current 


GENERATORS 

Belted   or   Direct   Coupled 

Built  in  Capacities  up  to  1,000  K.  W. 


100  K.  W.  DIRECT  CURRENT  QENERATOR. 

Our  apparatus  represents  the  latest  de- 
velopment of  design   and   construction. 

NATIONAL  ELECTRIC  CO. 

Successor  to  Christensen  Engineering:  Co. 

niLWAUKEE 


Chicago:    Old  Colony  BIdg. 
Pittsburg:     Qellatly  &  Co. 


Seattle  and       I 
San  Francisco  ( 


Kllbourne  &  Clark  Co. 


Crocker-  Wheeler 
Company, 

AMPERE,  N.  J. 

Branch  Offices  in  all  Principal  Cities. 


Actual  tests  have  shown  that  an  increase  of 

2  1-4  per  cent  in  tool  output  justifies 

Motor  Drivom 

Our  Equipments  Increase  Output 
25  Per  Centm 


DUNCAN  INTEGRATING  WATTMETER 


FOR 


DIRECT  CURRENT  LIGHTING  AND  POWER. 

MOST  ACCURATE  AND  UP-TO-DATE  METER  UPON  THE  MARKET. 


%    DUSTPROOF 
NO  CONSTANTS 
^  SENSITIVE 

M  GOOD  MAGNETS 


DUNCAN  ELECTRIC  MFC  CO., 


LARGE  DIAL 


LA    FAYETTE,    INDIANA. 

SEND    FOR    DESCRIPTIVE    BULLETIN."" 


August  15,  1903 
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Non-Aroing  Futt, 

250   VOLTS 

.--^■■t..>...i^...-^>— ^^' — r^ii?at^ 


TYPE  C   INDICATING   FUSE   BEFORE   BLOWING 


Non-AroIng  Fus«, 

250   VOLTS 


30    .^M>i>. 


TYPE  C   INDICATING   FUSE  AFTER   BLOWING 


D.acW.  FUSES 

» 

HAVE  AN  AIR  DRUM  WHICH  IS  ONE 
OF  THE  IMPORTANT  FEATURES 
EXPLAINED    IN    BULLETIN    No.    101. 

SEND    FOR    A   COPY. 

IT   WILL    INTEREST   YOU. 


(Ikitml  €Iiaitir  Cimqjaug, 


GENERAL 
WESTERN 
AGENTS, 


264=266=268=270  FIFTH  AVENUE, 
CHICAGO, 


a 


D.  &  W;'  SPECIALTIES 

Admirably  arranged  for 

SWITCH  AND  TABLET  BOARDS. 


Cat.  No.  1729- Full  Blze. 


Cat.  No.  100. 


D.  &  W.  FUSE  CO.,  Providence,  R.  I. 

A.  HALL  BERRY,  New  York  Representative,  92  William  Street. 


OFFICES:— BOSTON,  Pettingell-Andrews  Company.  NEW  YORK,  Western  Electric  Company. 

PHILADELPHIA,  Western  Electric  Company.  ST.  LOUIS,   Western   Electric  Company. 

CHICAGO,  Central  Electric  Company.  SAN  FRANCISCO,  California  Electrical  Works. 


Cat.  No.  1738    Full  Size. 


Crimshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  inspection  aad  cany  the  above  TRADE-MARKS  on  our  tags.    We  also  manufactnre  Crimshawand  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
114.  116  &  118  Liberty  St.,  New   t'ork. 


BRANCHES:  ],92  Oesplatnes  St. 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO: 
iZ  Second  St. 


O    A    R    B 


IM 


THE  MCKEYSDITON  GARBOlf  CQMaNY 


LANCASTER,  O. 

WE    MANUFACTURE    ELECTRIC    LIGHT   CARBONS   OF   ALL   KINDS,   DRY 

BATTERIES  AND   BATTERY   CARBONS,   CARBON    BRUSHES 

AND    SPECIALTIES,     ELECTROLYTIC    CARBONS. 


WESTERN    ELECTRICIAN 


August  15,  1903 


NEW    YORK. 

Storage  Battery  Installations 


■FOR- 


TRADE    MARK. 


RAILROAD  REGULATING,  LIGHTING,  POWER  AND  ISOLATED  PLANTS. 

COULD  C,  E-M-F  BOOSTER  SYSTEMS. 

SALES  OFFICES : 

Boston,  89  State  Street  Chicago.  Rookery  Building  New  York,  25  We5t  33d  Street 

Century  Electric  Company,  San  Francisco,  Cal.  Pittsburg  Engineering  Company,  Pittsburg,  Pa. 

WORKS:   DEPEW,  N.  Y. 
BULLETIMS  FURMISHEO  OH  APPUCATIOH. 


CLASSIFIED    INDEX   OF    ADVERTISEMENTS. 


Adjusters,  Inc.  Lamps. 

Inc.  El.  Lt.  Manipulator  Co. 

Air  Brakes. 

Westinghouse  Air  Bralte  Co. 

Anchors  (TeL  &  TeL) 
Matthews  &  Brc,  W.  N. 
Anniuiciators. 

Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Automobile  Repository. 

Central  Automobile  Reposty. 
Batteries  and  Jars. 

Central  Electric  Co. 
Edison  Mfg.  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec;  Supply  Co. 

Bells,  Buzzers,  Etc, 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  Bressing. 

Dixon  Crucible  Co.,  Jos. 
Leather  Preserver  Mfg.  Corp. 

Belting.  ,,,     ^ 

Leather  Preserver  Mig.  Corp. 

Blowers. 

Sturtevant  Co-.B.  P. 

Boats.  ^     ^ 

Racine  Boat  Mfg.  Co. 
Boiler  Compounds. 

Dearborn  Drug  &  Chem.  Wke. 

Boilers. 

Babcock  &  Wilcox  Co. 
UUnols  Maintenance  Co. 
N.  Y.  Safety  Steam  Power  Co. 
Whitehead  Machinery  Co. 

Books.  Electrical. 

Electrician  Publishing  Co. 

Brushes. 

Central  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Fibre-Graphite  Go. 
Western  Electric  Company. 

Cable  Haneers. 

National  Tel.  Supply  Co. 
Western  Electric  Co. 

Cables.  (See  Wires  and  Cables) 
Carbons,     Points    and 
Plates. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Consumers  Carbon  Co. 
Dickey-Sutton  Carbon  Co. 
Electric  Appliance  Co. 
National  Carbon  Co. 
Relelnger,  Hugo. 
Western  Elect.  Supply  Co. 

Castlnss. 

Chrlstensen  Engineering  Co. 
New  England  Butt  Co. 
Smith  Co.,  S.  Morgan. 
Chains. 

Jeffrey  Mfg.  Co. 

Circuit  Breakers. 

Cutler-Hammer  Mfg.  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Ft.  Wayne  Elec.  Wka..  Inc. 
Western  Electric  Company. 
Westinghouse  El.  &  Mfg.  Co. 

Coal  and  Ashes    Hand- 
ling iqiAcbinery. 

Jeffrey  Mfg.  Co. 

Colls  and  ma^rnets. 

Varley  Duplex  Magnet  Co. 
Western  Electric  Co. 

Commutator  Compound. 

Allen  Co.,  L.  B. 
McLennan  &  Co..  K. 

Conduit  and  Conduits. 

Alphaduct  Mfg.  Co. 
American  Conduit  Company. 
American  Stone  Conduit  Co. 
Camp  Company,  H.  B. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Field,  C.  .T. 

Pittsburg  Sewer  Pipe  «k  Con- 
duit Co 
Bpraeue  Electric  Co. 
aUndard  Vltrlfled  Cond.  Co. 
Weitem  Elect.  Supply  Co. 


Contractors  and  Electric 
liight  Plants. 

Crocker- Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Sprague  Electric  Go. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  Elec.&Mfg.Go. 

Cross-Arms,     Pins     and 
Brackets. 

Berthold  &  Jennlnga. 
Carolina  Loc.  Pin  &  Mica  Go. 
Central  Electric  Co. 
Central  Manufacturing  Co. 
Eccleston  Lumber  Co. 
Standard  Pole  &  Tie  Co. 
Towers  Pin  A-  Bracket  Co. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 

Cut-Outs  and  S\ntches. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Go. 
Cutter  Elec.  &  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Cuts. 

Franklin  Eng.  &  Electro.  Co. 

Bynamos  and  Motors. 

Central  Electric  Co. 
Chrlstensen  Engineering  Co. 
Crocker- Wheeler  Co. 
Dustin  Co.,  Ghas.  E. 
Ewing-Merkle  Elec.  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Illinois  Maintenance  Co. 
Mechanical  Appliance  Co. 
National  Electric  Co. 
Northwestern  Electric  Co. 
Sprague  Electric  Go. 
Stewart  Elec.  Co.,  John  A. 
Stow  Manufacturing  Co. 
Sturtevant  Co.,  B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 
Whitehead  Machinery  Co. 

Economizers,  Fuel 

Green  Fuel  Economizer  Co. 

Electric  Heatins  Appl. 

American  Elec.  Heater  Co. 
Simplex  Elec.  Heating  Co. 
United  Electric  Heating  Co. 
Western  Electric  Co. 

Electric  Ralliv^ays. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Electrical  and   mechan- 
ical Enffineers. 

Arnold  Elec.  Power  Stat'n  Co. 
Badt,  F.  B. 
Baker  A  Co.,  W.  E. 
Brown,  Chas.  L. 
Bryan,  Wm.  H. 
Burch  Edward  P. 
Butterfleld   J.  F. 
Byrne  Const.  Co.,  M.  P. 
Carman  ACo.,  Cbas. Whitney. 
Crumb  A  Company,  W.  H. 
Emmons  Elec.  Const.  Co. 
Felt  A  Co.,  Chas.  E. 
General  Englneerinf,^Co.,The 
Humphrey,  Henry  B. 
Jackson.  D.  C.  A  W.  B. 
Kohler  Brothers. 
Michaels  A  Hilly. 
Orne  Electric  Co. 
Sargent  &  Lundy. 
Schott.  W.  H. 
Stanton,  Le  Roy  W. 
WUmerdlng,  C.  H. 
Electrical   Instruments. 
(Recording  and  Testing.) 
Central  Electric  Co. 
Diamond  Meter  Co. 
Duncan  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 


Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Elec.  Specialty  Co. 
Machado  A  Roller. 
Norton  Elec'l  Instrument  Go. 
Pignolet,  L.  M. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Go. 
Westinghouse  El.  &  Mfg.  Go. 
Weston  Electrical  Inat.  Go. 

Electro-Platins  Mach'y. 

Crocker- Wheeler  Company. 
General  Electric  Co. 

Elevators- Conveyors. 

Jeffrey  Mfg.  Co. 

Engines,  C^as  and  Gaso- 
line. 

Lowell  Model  Co. 
Marinette  Iron  Wks.  Mfg.  Co. 

Engines.  Steam. 

Allls-Chalmers  Company. 
Dustin  Co.,  Chas.  E. 
Illinois  Maintenance  Co. 
N.  Y.  Safety  Steam  Power  Co. 
Stewart  Elec.  Co.,  John  A. 
Sturtevant  Co.,  B.  F. 
Tod  Company.  William. 
Whitehead  Machinery  Co. 

Fans  and  Fan  Motors. 

Central  Electric  Co. 
Crocker-Wheeler  Company. 
Edison  Mfg.  Co. 
Ewing-Merkle  Elec.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Fibre. 

Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

Files. 

Barnett  Co..  G.  &  H. 

Fire  Extinguishers. 

Monarch  Fire  Appliance  Co. 

Fixtures.  C^as  and  Elec. 

Beardslee  Chandelier  M  f  g.  Co. 

Flashers. 

Reynolds  El.  Flasher  Mfg.  Co. 

Flexible  Shafts. 

Stow  Mfg.  Co. 

Forges. 

Sturtevant  Co.,  B.  F. 

Fuses  and  Fuse  IFire. 

Central  Electric  Go. 
Chicago  Die  A  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg.Co. 
D.  &  W.  Fuse  Company. 
Electric  Appliance  Co. 
Western  Electric  Company. 
Western  Elect.  Supply  Go. 

Grlobes,    Beflectors    and 
Shades. 

American  Refl.  A  Lighting  Co. 
Faries  Manufacturing  Go, 
Phcenlx  Glass  Go. 
Western  Electric  Go. 
Western  Elect.  Supply  Co. 

C^raphite  Specialties. 

Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre-Graphite  Go. 

Heating   (Exhaust 
Steam). 

Amer.  District  Steam  Co. 

Heating     and    Tentllat- 
ing  Apparatus. 

Sturtevant  Co.,  B.  F. 

Holders,  Inc.  Lamps. 

Incandesent    Electric  Light 
Manipulator  Go. 

Inspection  &  Insurance. 

Hartford   Steam    Boiler  In- 
spection A  Insurance  Co. 

Insulating  Haohlnergr. 

New  England  Butt  Co. 


Insulators  and  Insulat- 
ing aiaterlals. 

Akron  Smoking  Pipe  Co. 
American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
Kartavert  Mfg.  Co. 
Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Go. 
OkoniteCo.,The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Go. 
Standard  Vitrified  Cond.  Co. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Go. 

I^amps,  Arc. 

Central  Electric  Go. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Go. 
Gregory  Electric  Co. 
Nernst  Lamp  Co. 
Osborn-Morgan  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Lamps;  Incandescent. 

Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Columbia  Incan.  Lamp  Co. 
Economical  Elec.  Lamp  Co. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept. 
Electric  Appliance  Co. 
Ewing-Merkle  Elec.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Go. 
Nernst  Lamp  Co. 
Phelps  Company. 
Rooney-WestburyEl.Lmp.Co. 
Sawyer-Man  Elec.  Co. 
Shelby  Electric  Co. 
Standard  EIpc'1  Mfe.  Co. 
Sterling  Electrical  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Go. 

Lamps,      Incandescent— 
Beplacers  &,  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 

Lamps,  Nernst. 

Nernst  Lamp  Co. 

Lightning  Arresters. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Western  Electric  Go. 

Linemen's  Climbers. 

Klein  A  Sons.  Mathlas. 

Magnet  SteeL 

Leslie  A  Co.,  A.  C. 

Magnet  Wires. 

(See  Wires  and  Cables.) 

Manufacturers'  Agent. 

Raymond  III,  Francis. 

Mechanical  Hraft. 

Sturtevant  Co.,  B,  F. 

Mica. 

Mica  Insulator  Co. 
Munsell  &  Co.,  Eugene, 

Mining  Apparatus,  Elec. 

Crocker- Wheeler  Company. 
General  Electric  Go. 
Jeffrey  M  fg.  Go. 
Western  Electric  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Motors.  (See   Dynamos    and 
Motors). 

Kippers  and  Pliers. 

Klein  &  Sons,  Mathlas. 


Patent  Attorneys. 

Johnston,  Thomas  J. 

Phosphor  Bronze. 

Phosphor  BronzeSm.Cc.Ltd. 

Platinum. 

Baker  &  Company. 
Poles  and  Ties. 

Beidler  A  Co..  Prancla. 
Berthold  &  Jennings. 
Brooks,  Hall  L. 
Carney  Bros.  Go. 
Goolldge,  Marshall  H. 
Eccleston  Lumber  Co. 
Fay  A  Morrison  Lumber  Co. 
Fowler,  John  H. 
Fowler-Jacobs  Company. 
Fulmer  Lumber  Co^  D.  M. 
Hopkins  A  Co..  A.  P. 
Kellogg  Switch.  A  Sup.  Co. 
Llndsley  Bros.  Co. 
Loud's  Sons  Co.,  H.  M. 
Maltby  Lumber  Co. 
Morse  Cedar  Co. 
Mueller  Company.  William. 
Page  &  Hill  Company. 
Perrizo  A  Sons. 
Phelan,  D.  W. 
Pittsburg  A  L.  S.  Iron  Go. 
Porter  Cedar  Company. 
Standard  Pole  A  Tie  Co. 
Standard  Tie  Company. 
Sterling  &  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co.,  The. 
Western  Lumber  A  Pole  Co. 
Whitmore,  A.  E. 
Worcester  Co.,  C  H 

PoUsh  (Metal). 

Hoffman,  Geo.  W. 
Porcelain. 

Akron  Smoking  Pipe  Co. 
Power  Transmission 
Machinery. 

Jeffrey  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

Stilwell-Bierce  Smith- Vaile. 
Pulleys. 

Smith  Co.,  S.  Morgan. 

Stilwell-Blerce  Smith- Valle. 
Bail  Bonds. 

American  Steel  &  Wire  Co. 

Bail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Be  -  ly  in  ding— Repairs. 

Chicago  Edison  Co. 
Gregory  Electric  Go. 
niinols  Electrical  Mfg.  Co. 
Northwestern  Electric  Co. 
Pierson  Elec.  Go. 
Stewart  Elec.  Co.,  John  A. 

Rheostats. 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co, 
Western  Electric  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Schools  and  Colleges. 

Electrical  Engineer  Inst. 
Pratt  Institute. 
Rose  Polytechnic  Institute. 
Second-Hand  Mach'y. 

Dustin  Co.,  Chas,  E. 
Gregory  Electric  Go. 
Illinois  Electrical  Mfg.  Go. 
111.  Maintenance  Co. 
Matthews  A  Bro..  W.  N. 
Northwestern  Electric  Co. 
Stewart  Electric  Co.,  John  A, 
Walsh's  Sons  A  Co. 
Whitehead  Machinery  Co. 
Slate. 
Maley,  Martin. 
McJJamara  Brothers. 
Monson  Bu'rmah  Slate  Co. 
Young,  A  B. 

Sockets  &  Receptacles. 

PalBte  Co.,  H.  T. 
Yost  Elec.  Mfg.  Co. 

Soldering   Sticks,  Salts 
and  Paste* 

Allen  Co..  L.  B. 
Crescent  Co. 
Western  Electric  Go. 

Speaking   Tubes. 

Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Western  Electric  Go. 
Western  Elec,  Supply  Co. 


Speed  Indicators. 

Weston  Electrical  Inat.  Go, 

Springs. 

American  Steel  A  Wire  Co. 

Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 


Supplies,  Oeneral  Elec. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
Ewing-Merkle  Electric  Go. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

American  El.  Telephone  Go. 
Automatic  Electric  Co. 
Central  Electric  Go. 
Fahnestock  Transmitter  Go. 
Farr  Tel.  A  Const.  Supply  Co. 
International  Tel.  Mfg.  Co. 
Kellogg  Switchb.  A  Sup.  Co. 
Moon  Mfg.  Co.,  The. 
Sterling  Electric  Co. 
Stromberg-Carlson  Tel.  M.  Co. 
Swedish-American  Tel.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Tools. 

Klein  A  Sons,  Mathlas. 
Western  Electric  Co. 

Transformers. 

Central  Electric  Company. 
Chrlstensen  Engineering  Co 
Crocker- Wheeler  Gompany.- 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  ElectrlcCo. 
National  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co 

Turbines.  Water  Wheels 

Leffel  A  Co.,  Jas. 
Smith  Co.,  S.  Morgan. 
Stilwell-Bierce    Smith-Vaile 

Varnishes. 

Sterling  Varnish  Co. 

Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 

WirelessTe  I.  Apparatus. 

ClarkWlrel.TelATel.Co.,T.E. 

W^lres  and  Cables— Mag- 
net Wires. 

American  Electrical  Works. 
Amer.  InsuLWire  A  Cable  Co. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Columbus  Ins.  Wire  A  Brass 

Co, 
Crescent  Ins.  Wire  A  Cbl.  Co, 
Electric  Appliance  Co. 
Empire  Wire  Co. 
General  Electric  Co, 
Indiana  Rub.  A  Ins.  Wire  Co. 
India  Rubber  A  Gutta  Percha 

Insulating  Co, 
Kellogg  Switch.  A  Sup.  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Go 
OkoniteCo.,  The, 
Phillips,  Eugene  P. 
Philiips  Insulated  Wire  Co. 
Roebllng's  Sons  Co.  J.  A. 
Safety  Ins.  Wire  A  ('able  Co 
Simplex  Electrical  Co. 
Standard  Underground  C.  Go. 
Waclark  Wire  Co. 
Western  Elec.  Supply  Go. 
Western  Electric  Company. 
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TH£    H.    B.    CAMP    CO. 


:  MA^aJFACTURERS  OF= 


"Camp"  Standard  Vitrified  Clay  Conduits  for  Dndergroufld  Wires. 
Installers  of  Complete  Underground  Conduit  Systems. 


SALES    OFFICES: 


Room  85  Hartford  Building,  Chicago. 


170  Broadway,  New  York. 


STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,      Suite  29.  94  La  Salle  St.,  Chicago,  III. 


I 
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FIELD  CLAY  CONDUITS. 

ALL  TYPES. 

Multiple  Conduits  Single. 

LargB  FaotoriBS  in  East  and  WesU 
Moderate  Prices. 

Prontitt  Deliveriesm 

Write  or  telephone  your  requirements  and  we   will 

submit  samples  and  prices. 
Telephone  Q.    J.    FIELD, 

5928  Broad.  29  Broadway,  New  York. 


VN^UfMmMIAMWM 


•Wl 


Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturers  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2,  3,  4  AND  6  DUCT. 

Superior  Conduits  for  under- 
ground wires  a  specialty. 


v« 


General  Office  and  Factory: 
PlirSBURG,    KAN. 

Branch  Office  and  Sale  Yard:    2417   East    1 8lh    Street,   KANSAS  CITY,    MO. 


WESTERN  ELECTRIC 

COMPANY 


Chicago,  Mew  York, 

SI,  Loula,    Denver,    Kansas  Clly,    Phlla. 


MOTOR  DRIVEN 
Steel    Plate   Blowers 

, . . and . . . 

Exhaust  Fans 


BULLETIN  Mo.  3020  OM  REQUEST. 
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VNIERfiROUND  CONDUIT 


OUR 

CONDUIT 

IS 


'  Absolutely — 
Electroljfsis-Protf, 
Non-Abraiive, 
Uoitture  -Pr$of, 
Hoii'Cornsive, 

^  Perfect  Insulator. 


Insulation   Teit, 

66,000 

VOLTS. 


A  perfect  joint  which  is  self-aligning,  making  the 
conduit  line  a  solid  tube  from  manhole  to  manhole. 

Construction  simple,  rapid  and  inexpensive, 
requires  no  skilled  labor. 

Cables  drawn  more  easily  and  a  longer  distance 
than  in  any  other. 

Resistance  strength  when  underground  as  great 
as  any. 

Life  of  Conduit  everlasting.  Asphalt  never  de- 
teriorates. 


AMERICAN  CONDUIT  COMPANY, 


MANUFACTURERS  OP 


8ITUMINIZED  FIBRE.       (Patented.) 

OFFICES: 

720  Arcade  Building,  Philadelphia,  Pa. 
822  Manhattan  Building,  Chicago,  III. 
336  Macy  Strtet,  Los  Angeles,  Cal. 


FACTORIES: 
Chester.  Pa. 
Chicago,  III. 
Los  Angeles,  Cal. 


NOTICE  TO  THE  TRADE. 


The  Edison  Primary  Battery  is  fully  protected 
by  patent,  No.  430,279,  dated  June  17,  1S90, 
granted  to  Thomas  A.  Edison.  The  use  of 
renewals  pui'chased  from  unauthorized  persons 
is  an  infringement  of  this  patent,  and  will  be 
treated  as  such  by  this  company.     ::     :;     ::     :: 

EDISON  MANUFACTURING  COMPANY. 

ORANGE.  N.  J.,  U.S.A. 
83  Chambers  Street,  New  York.         304  Wa.bBsK  Avenue,  Chicago. 
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Cable  Address,  INSULL,  Nrw  York.     Liebere  Coot,  A.  B.  C.  4th  EoiTtON.     Private  Coor. 

Telephone    Connection. 


G.I. 


General  Incandescent  Arc  Light  Co. 

Factorv  and  Cenerau  Offices. 
672-578    FIRST   AVENUE,   CoR.   33d   Street 

New  York. 


CHICAGO,  ILL. 
BOSTON,     MASS. 
PHILADELPHIA,  PA 
ST.  LOUIS,  MO. 
CLEVELAND,  OHIO. 
DENVER.  COLO. 
CINCINNATI,  OHIO. 
SAN  FRANCISCO.  CAL. 
LONDON,  ENGLAND. 
EKPOHT  DCPARTMCNT,  N  ,  T 


1218-1219  MARQUETTE  BLOC 

220  DEVONSHIRE  ST. 

622  NORTH  AMERICAN  BLDG. 

638  CENTURY  BLDG. 

510  NEW  ENGLAND  BLDG. 

436   17TH  STREET 

61   PERtN  BLDG. 

Q29  MISSION  ST. 

1  IB  CANNON  ST.  E.  C. 

S72-S7e  FIRST  AVE. 


ITE^i  YORK,    August   10th,    1903. 
TO  OUR  ERIEMDS  AlE)    CUSTOMERS. 

Dear  Sire; — 

Please  note  that  on  and  after  August  10/03,  the  address  of  the 
General  Sales  Offices  of  this  Company  will  be: 

529  V/est  34th  Street,  ilev/  York. 

This  removal  has  been  occasioned  by  the  purchase  of  our  present 
Building  by  the  Pennsylvania  Railroad  Co.  (for  its  metropolitan  tunnel 
work),  but  the  G.  I,  Co.  has  taken  advantage  of  the  opportunity  thus  af- 
forded to  supply  its  ovvTi  need  of  more  facilities  for  all  of  its  Depart- 
ments, due  to  the  great  and  rapid  increase  of  its  business  during  the 
past  few   years. 

While  thanking  you  for  past  favors,  vie   are  therefore  also 
pleased  to  be  able  to  advise  you  that  v;ith  an  enlarged  manufacturing 
plant  and  generally  increased  and  improved  facilities  in  all  Departments, 
the  G.  I.  Co.  will  be  able,  when  settled  in  its  new  quarters,  to  furnish 
a  more  varied  line  of  goods,  effect  quicker  deliveries,  a.nd  in  short  to 
serve  its  customers  better  than  ever. 

Soliciting  your  valued  favors  8.g  heretofore  and  assuring  you 

that  the  G.  I.  Co.  will  continue  to  serve  your  interests  and  those  of 

all  its  customers  in  the  best  possible  manner,  we  rem^ain, 

x'ourE  very  truly, 
GSinCRAl  li 


2nd  Vice/President. 

ADDRESS  ALL    CORRESPONDENCE   TO  THE   COMP-ANY 
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STANDARD  VITRIFIED 

1 

M 

CONDUIT  GO.             if 

39-41  Cortlandt  Street, 
NEW  YORK. 

l4^^,»_L^^i_,_^^^^^^^^!^M 

^ 

^^  ^H^^^^^^^Ik 

LARGEST  FACTORIES  IN  THE  WORLD 

^  ■  :^ 

single  Duct.      Multiple  Duct. 
2,  3,  4,  6  and  9  Duct. 

EXCLUSIVELY  .  CONDUIT  .  AND  .  INSULATORS                       '     "  . '■ 

ANNUAL   CAPACITY 
25,000,000  Ft.  Conduit.                                                                            Manhattan 
4,000,000  Insulators.                                                                      Tliird  Rail  Insulator. 

I 

I 

I 


THINK  IT  OVERI 

Then  Order  Type  ^'M"  Transformers 

Place   your   order   now   before   the   rush  commences  and 
sure  you    have   them    when   they  are  required.     Bulletin  No. 
tells  all  about  them. 


be 
59 


WAGNER    ELECTRIC    MANUFACTURING    CO., 


ST.  touts,  MO.,  U.  S.  A. 
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GENERAL  ELECTRIC  COMPANY'S 

Multiplex  Arresters 

PROTECT  ALTERNATING  CIRCUITS  AGAINST  LIGHTNING 
AND  ALL  EXCESSIVE  VOLTAGES. 

Alternating  circuits  are  more  frequently  subjected  to  abnormally  high  voltage 
strains  than  is  generally  recognized. 

These  strains  may  be  due  to  surgings — the  sudden  opening  or  closing  of 
switches — resonance  or  capacity  effects — static  charges — lightning. 

The  General  Electric  Multiplex  Arrester  not  only  protects  against  lightning, 
but  acts  equally  well  as  a  safety  valve  to  discharge  any  excessive  voltage  accum- 
ulations. 

Write  to  the  nearest  General  Electric  Office  for  information  on  this   new  and 

important  device. 

GENERAL  OFFICES:     SCHENECTADY,  N.  Y. 

Chicago  Office:    Monadnock  Block.  Sales  Offices  in  all  Large  Cities. 
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SIMPLICITY  COUNTS 

EDISON  MINIATURE  LAMPS 

^ir                                     Have  been  for  twenty  years 
,^Offi^                          The  Standard  of  the  World 

^^^         and  are  to-day  more  largely  used  than 
te«           all  other  makes  combined. 

iMj                            Serviceable,  Economical,  Reliable. 

17«                                                 Miniature  and  Candelabra  Sockets 
Cj^\                                                     an(f  Rece;ptacles . 

EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Qeneral  Electric  Company,  Harrison,  N.  J. 

A.-B.  Arc  Lamps  are  so  simple  in   their  construction 
that  there   is   nothing  to  get  but  of  order.    They  are 
long  past  the  experimental  stage,  and  are  the  most  per- 
fect and  practical  arc  lamps  upon  the  market. 
It  is  risky  and  expensive  to  experiment  with  arc  lamps. 
Better  install  those  that  are  KNOWN  to  be  the   best. 

AND    THEY    DON'T    FLICKER. 

Electric    Appliance    Company, 

Electrical  Supplies, 
02  and  94  West  Van  Buren  Street          ...          CHICAGO. 

LINOTAPE 


Not  a  rubber   friction  tape,   but  a  tape  coated  with  linseed  oil  left  slightly  tacky. 
Ninety  times  the  electrical  Festivity  of  friction  tape.    Send  for  samples  and  prices. 

MICA  INSULATOR  CO.. 


ORIGINATORS 


218  WATER  STREET,  NEW  YORK. 


117  LAKE  STREET,  CHICAGO. 


* 


Whitney  Instruments  % 


* 

¥ 

* 

* 
¥ 
¥ 

¥ 
¥ 


¥ 
¥ 

¥ 
¥ 


are  made  In  many  styles  and  types, 
have  a  complete  line  of   switchboard  and 
portable 

VOLTMETERS,    AMMETERS, 
OHMMETERS,    WATTMETERS, 

for  direct  and  for  alternating  current.    All 
of  our  apparatus  is  thoroughly  guaranteed. 

Write  for  Catalogue  and  discounts  to 


¥  Machado  &  Roller  ^ 


* 
* 


203  Broadwuy, 
MEW  YORK  CITY,  H.  Y. 

Or  to  your  nearest  SUPPLY  HOUSE. 


*••*•••••••*•*••  *••••*••*** 


THE 

"  P  =  K  " 

Fusible  Rosette 

with  its 

DOUBLE 

method  of  fastening 

does  the  work 

OF  TWO 

ordinary  rosettes. 


H.   T.   Paiste  Co. 

Plliladelphla 


Ctilcago 


A  card  brings  sample 
prices  or  new  catalog. 


ELECTRIC   HEATING  APPLIANCES 


....OF  ALL  KINDS.... 

AMERICAN  ELECTRICAL  HEATER  COMPANY, 

Write  (or  Catalogue.  I7and  19  Spencer  Street,  DETROIT,  MICH. 


1=10  to 


2^  K.  W. 


WATSON  GENERATORS 


Built  for  Small 
LIGHTING    PLANTS. 


Manufactured  by—— 

THE   MECHANICAL  APPLIANCE  COMPANY, 

Send  for  Catalogue  55.  MILWAUKEE,  WIS. 


SPARKING 


a  tire. 


ReducBS  the   working    capacity   of    a 
motor  or  dynamo,  wears  out  the  cont- 
mutator,  wastes  power  and  may  cause 
AH  this  may  be  avoided  If  you  use       ••••... 

The  only  article  that  will  PREVENT 
SPARKING.  Will  keep  the  Commu- 
tator in  good  condition  and  PRE- 
VENT CUTTING. 

Absolutely  Will  Not  Gnm    The    Brushes. 


50  Cents  per  Stick.  SB. DO  per  Dozen. 

SEND  KOR  FREE  SAMPLE  STICK. 

For  sale  by  all  supply  houses,  or 

K.  McLennan  &  CO.  Sole  Manufacturers,  909,  fOO  Washington  St.,  Chicago. 


It  will  put  that  high  gloss  on  the 
Commutator  you  have  so  long  sought 

Alter. 


''  SAFETY "  RUBBER  COVERED 

WIRE    AND   CABLE 


FOR  EVERY  ELECTRICAL  SERVICE. 


IVI 


B.     AUSTIN     &    CO., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  IWSUIiATED  WISE  &  CABLE  CO., 

WORKS:  Bayonne,  N.J.  114-116  lilBERTY  STREET,  H.  Y. 


Enclosed  Arc  Lamps 

FOR  ALL  CIRCUITS. 

The  Osborn-Morgan  Companir 

CLEVELAND,  OHIO, 


78-80  Cortlandt  St., 


VOLT -AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  Faults, 
Grounds,  etc. 

RELIABLE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

NEW  YORK,  N.  Y. 


^ 


WE  ARE  MAKING 

TELEPHONE  LAMPS 


OF    ALL    KINDS 


FITTED  with  Porcelain,  Wood 
Bases  or  Side  Contacts.  Tip 
or  Tipless.     Any  Voltages. 

=    SAMPLES   SENT   ON   APPLICATION   TO    = 


The  Rooney=Westbury  Electric  Lamp  Company, 


154  E.  23d  street, 


NEW  YORK  CITY. 
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FRANK  N.  PHILLIPS.  PRCSIOCNT. 
C.  H.  WAQENSEIL,  TAcAauRCn. 


EUGENE  P.  PHILLIPS. 

GENCnAL   MANAGCR. 


E.  ROWLAND  PHILLIPS.  VlCC-PniB. 
C.  R.   REMINGTON,  Jr.,  Sec. 


AMERICAN  ELECTRICAL  WORKS, 

PROVIDEWCE,  K.  I. 

BAREAND  INSULATED  ELECTRICWIBE, 

ELECTRIC  LICHT  LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MACNET,  OFFICE  and 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  i'OBK  Stobe,  W.  J.  Watson,  26  Cortlandt  St. 
Chicago  Store,  F,  E,  Donohoe,  82  Lake  St, 

Montreal  Branch.  Eugene  F.  Phillips'  Electrical  "Works. 
MAIN  OFFICES  AND  FACTORIES,  PHILLiPSDALE,  R.I. 


Electric  Heating  Apparatus 

SIND  FOR  64.PAUE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO.,   No.  1 1  Pine  Street 

Cambrldgeport,  Mass. 
CHICAQO,  A\onadnock  Block. 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

NEW  YORK  CITY 

Patent  Causes.  Patent  Soliciting. 


Stombaugh  Guy  Anchors 


are    used 

FOR 


Pulling  Up  Wires  and  Cables 


Write  for  newCatalog  to 

W.N.Matthews&Bro. 

"DEAD  MAN"  KNOCKERS, 

603  Carleton  BIdg.,     St.  Louis. 


GwALLiNs 


□  LoEmN;G, 


MMMt^ajsPWEja 


FOR  ALL    tLLCTRIC  WORK 

More  than  twelve  years  ago  AllenSilcks  were 
inrented  by  a  practical,  scienliflc  electri- 
cian, after  years  of  exbaustlve  study  and 
experiment.  They  are  especially  designed 
for  electrical  work  and  as  a  substitute  for 
resin,  acids  and  soldering  salts.  Since  the 
inception  of  the  ALLEN  Stick  the  manufac- 
turers have  carried  on  a  series  of  endless 
experiments  with  a  view  of  meeting  every 
possible  demand  ujion  this  first-class  elec- 
trical flux,  until  to-day  the  Allen  Soldering 
Stick  is  as  much  better  than  its  parent  than 
that  tirst  ALLKX  Stick  was  better  than  the 
then  prevailint;  methods.  The  company's 
motto:  "Prae  ad  Supremum"  (forward  toward 
the  highest).  Is  lived  up  to  literally,  dally. 

Every  First-class  Electrical  Dealer  Sells  the 
ALLEN.    Write  for  big  sample. 

L.  B.  ALLEN  CO.,  Inc., 

-  1334  Columbia  Ave  ,  Chicago. ^^ 


,ot^, 


fOR   e.!.ECTRlC  WIRES, 

ALPHADUCT  MFG.  00., 

522  W.  22d  Street,  NEW  YORK. 


Sales  Agencies: 
CHICAGO:    W.  M.  Porter, 

303  Fisher  Building. 
NEW   YORK:    William  S.  Brown, 

39  Cortlandt  Street. 
TORONTO:   C.  W.  Bongard. 
78  Bay  Street. 


lUagnets  and  All  Kinds  of  Coil  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MACNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


Transformers 

KUHLMAN  ELECTRIC  CO. 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterllne  Extra  Black  Finishing  VarnUh, 

Sterling  Black  Air  Drying  Varnish, 

Sterling  Black  Core  Plate  Varnish. 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 

Pittsburg.  Pa„  U.  S.  A.  Brougfian  St.,  Blackfrlars  Road,  Saltord,  Manchester.  England. 


Manhattan  Flush  Plug  Receptacle 

The  newest,  neatest,  most  compact,  reliable  and 
up-to-date  Receptacle  on  the  market. 

If  you  have  not  seen  it  get  one  before  placing  your 
next  order.  Fully  described  with  hundreds  of  other 
specialties  in  catalogue  No.   16.    Free  on  application. 

MANHATTAN  ELECTRICAL  SUPPLY  CO. 


NEW  YORK:  32  Cortlandt  St. 


CHICAGO:  188  Fiftli  Ave, 


AllAERIGAN'lSr^ 

ARE  THE  BEST.    Sand  for  descriptive  Circular. 
Absolutely  Non-Infringing. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

IcsT'D  lase.         1 7 1  S.  Clinton  St.,  Chicago,  III, 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEELr  OUTLET  AND  JUNCTION  BOXES, 
STnTCHBOABDS,    PAITEI/    BOARDS,    SWITCHES),    ETC. 


F.ST.\]!LI.SHED  1875. 
COMBINATION  OF 

Stow  Flexible  Shaft 

MUITI-SI>E[D  MOTOR 

I'ractically  dust  and  water  proof.  For  Portable 
Drilling,  Tapping,  Reaming,  Emery  Grinding,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

G'-^nl  European  Agents,  Selig,  Sonnenthal  &  Co. 
85  Queen  A'ictoria  Street,  London,  England. 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatherproof  Wire. 
Slow  -  Burning  Weatlierprflof 
'§  and  Slow -Burning  Wire, 


Priocs  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co, 

Office  and  Factory:  PAWTUCKET.  R.  I. 


BARE  COPPER  WIRE. 

RUBBER    COVERED    WIRE. 

WEATHER  PROOF  WIRE. 

MACNET  WIRE.  LAMP  CORD. 


RDEBllHD 


POWER  CABLES. 


TELEPHONE  CABLES. 


OFFICE  WIRE. 


JOHN  A.  ROEBLING'S  SONS  CO., 

TRENTON,  N.  J. 


AGENCIES   AND    BRANCHES: 


NEW  YORK. 
SAN  FRANCISCO. 


CHICAGO. 
PHILADELPHIA. 


CLEVELAND. 

ATLANTA. 
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WAWTED,   FOR  SAI.E    and 

timilar  WAllT  COLVJUN  advtrtise- 
pttnls  {jo  words  or  less),  $i.so  an 
insertion;  additional  words  3c  each. 
POSITION  "WAXTED  advertise- 

ments  {jo  zuords  or  less),  S^oo  an  in- 
veriwn:   additional  zuords  2C  rack. 


POSITION     WANTED. 

By  electrician  o£  ten  years'  experience  on 
operation  and  constructioo.  a  fair  draughtsman 
and  good  machinist,  capa-ble  of  laying  out  work 
and  erecting.  Experienced  on  lilgh-teuslon 
transmission  of  power  and  third-rail  railway 
construction,  lighting  and  teJ.ephone  practice. 
"Want  posiiioa  west  of  Mississippi  RlTer  First- 
class  references  given.  Address  BOX  234.  care 
Western  Electrician,  510  Marquette  Building, 
Chicago. 


POSITION   WANTED. 

As  superintendent  or  assistant  of  light,  power 
or  water  works.  Well  educated.  20  years'  ex- 
perience in  engineering,  designing,  superin- 
tending, construction  engineering  work.  Close 
figurer,  economical  in  operating  expenses.  Can 
repair  anything  from  holler  to  electric  meters 
and  water  meters.  Good  tools.  Strictly  free 
from  liquor.  Good  references.  Address  BOX 
335,  care  Western  Electrician,  510  Marquette 
Bldg,,  Chicago. 


POSITION  WANTED. 

As  superintendent  and  manager  of  central  sta- 
tion hy  a  man  who  is  capable  of  filling  any 
man's  position  on  the  line  or  in  the  plant;  one 
who  has  never  failed  to  make  the  plant  pay.  At 
present  manager  of  central  station  which  was  a 
loser  hut  now  pays  dividends.  14  years'  steady 
work  in  all  branches.  Never  discharged.  Good 
buyer.  Well  liked.  Place  preferred  where 
plant  is  run  down  and  not  paying.  Go  any- 
where. Best  of  reasons  for  not  giving  name. 
Address  BOX  236,  care  Western  Electrician, 
510  Marquette  Bldg.,  Chicago. 


POSITION  WANTED. 

As  superintendent  of  electric-light  and  power 
plant,  or  municipal  light  and  water  plant,  hy 
young  man  with  techulcal  education  and  nine 
years'  experience  in  all  branches  of  electrical 
work.  Will  accept  position  with  electric  rail- 
road. Experienced  with  high  and  low  speed 
engines  and  single  and  multiphase  current  pi'ac- 
tice.  References.  State  salary  paid.  Address 
BOX  239,  care  Western  Electrician,  510  Mar- 
quette Bldg.,  Chicago.     - 

WANTED. 

An  instructor  in  electrical  engineering  in  the 
North  Carolina  College  of  Agriculture  and  Me- 
chanics' Arts,  at  West  Kaleigh.  N.  0. .  Must  have 
experience  in  teaching  laboratory  work.  Salary 
$900.  Send  photo  and  particulars  to  F.  A. 
WEIHE,  West  Raleigh,  N.  C. 


WANTED. 

One  experienced  incandescent  lamp  salesman, 
at  once.  Address  THE  SHELBY  ELECTRIC 
CO.,  Shelby,  Ohio. 


WANTED. 


Three  experienced  Incandescent  lamp  sales- 
men, by  an  old  and  well-established  company  not 
in  the -trust.  Applicants  wiir  please  state  age, 
experience  and  salary  wanted.  Address  BOX 
199,  care  Western  Electrician,  510  Marquette 
Bldg.,  Chicago. 


FOR  SALE. 

Electric  automobile  delivery  wagon,  almost 
new.  J.  L.  SCHUREMAN  &  Co.,  139  S.  Clinton 
Street,  Chicago. 


FOR  SALE. 


A  complete  electric  light  plant,  in  thrifty 
South  Dakota  city,  5,000  inhabitants,  10  miles 
of  incandescent  line.  Receipts  last  year  were 
$8,383.67.  Pays  big  profits.  Good  reason  for 
selling.  Price  Is  reasonable.  Address  SEITER 
LAND  &  LOAN  CO.,  Tracy,  Minn. 


FOR  SALE. 

A  fully  equipped  electric-light  plant  in  a 
growing  western  town  of  5,000  inhabitants. 
City  contract,  business  steadily  growing.  Splen- 
did opening  for  a  practical  man.  Full  partic- 
ulars furnished  upon  application.  Address 
BOX  237,  care  Western  Electrician,  510  Mar- 
quette Bnildlng,  Chicago. 


TWO-YEAR  COURSES  IN 


Steam  and  Machine  Design 

and  in 

Applied  Electricity. 

PRATT  INSTITUTE 

BROOKLYN,  N.  Y. 

Write  for  catalogue  and  particulars. 


WANTED 
A  gentleman  ot  good  ad- 
dress who  is  acquainted 
with  Electrical  Manufac- 
turers and  dealers  and  has 
done  business  with  them. 
A  strong,  energetic  work- 
er is  desired,  with  ability 
to  represent  a  journal  of 
high  standing  effectively, 
in  the  business  depart- 
ment. To  such  a  one  a  fine 
opportunity  is  open. 
Address  with  references 
and  salary  expected, 

BOX  238, 
Care  Western  Electrician, 

CHIC  AGO. 


regory: 

ELECTRIC  CO? 

54-62  5.CLINT0N  5T.  CHICAGO 


All  dynamos,  motors,  meters  and  transformers 
listed  by  this  Company  are  at  their  warehouses, 
ready  for  immediate  delivery. 

FOR  SALE 

at  a  bargain  If  taken  immediately: 

1-400  K.  W.  Westinghouse  Alternatop. 
1-200    "      Stanley  Alternator. 
2*  1 60    "      General  Electric  Alternators. 
3-120    '• 

2-1 60    "      Westinghouse  500  V.  Railway  Genera- 
tors. 

Largest  stock  of  second-hand  electrical  appa- 
ratus iu  this  country.  Kend  for  our  monthly 
Bargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  guaranteed. 


BATTERY    MOTORS 

I  O  VOLT.       S5.00  EACH. 
>AX,A.I_SI-I'S  S^IMS  &  ^^., 

261   Washington  Street,  Newark,  N.  J, 


McNAMARA   BROS. 

ELECTRIC  SWITCHBOARDS, 
SLATE  AND  MARBLE. 

Fair  Haven,  Vt. 


Write  for 
Catalogue  B. 


1   A   I    N  E  FOR 

A I     ■■PV"  ELECTRICAL 
Vl     ATE  PURPOSES 
AL.J1   I    P   PLAIN  OR 
wkan  I    Wm  ENAMELED. 

THE  MONSON  BURMAH  SLATE  GO. 

PORTLAND,    ME. 


Por  Electrical  Purposes.    Bverytblng:  In  turned 

Slate. 

Dnly  Firm  in  Vermont  who  makes  a  Specialty  of 

Manufacturing  and  Drilling  Small  Slates 

for  Electrical  Purposes. 

AD         VnimiS  MAKUFACTtTKER, 

I    Di     lUUnUi    FAIR  HAVEN,  VERMONT. 


CENTRAL  AUTOMOBILE 
REPOSITORY 

151   Michigan  Avenue,  Chicago 

ELECTRIC  VEHICLES  Telephone 

CHARGED,  REPAIRED,  REBUILT         Central  5209 


REPAIRS 

Motors,  Dynamos, 
Arc  Lamps,  Transformers 

Best  work.   Best  prices. 

Pierson  Electric  Co. 

85  LAKE  ST.,  CHICAGO. 


S.    MORGAN -SMITH    CO., 


McCormick  Turbines 

4,000  H.  P.,  72  feet  head, 
arranged  to  drive  generator 
and  a  single  turbine  to  drive 
exciter.  Five  settings  built 
for  the  Hudson  River  Water 
Power  Company's  Spier  Falls 
plant  and  14  pairs  51  inch  for 
their  plant  at  MechanlcsvlUe, 
N.  Y. 

Write  for  catalogue.  If  con- 
templating purchase 
of  turbines. 

York,  Pa.,   U.  S.  A. 


FOR  IMMEDIATE    DELIVERY. 


600  H.  P.  21  and  36.130  Williams  tandem  com- 
pound englfte. 

250  H.  P.  12  and  24x18  Williams  tandem  com- 
pound engine. 

250  H.  P.  13  and  20MX15   Armlngton  &   Sims 
cross  compound. 

300  H.  P.  20x18  Erie  Ball  automatic. 
75  H.  P.  10x13  Frost  automatic. 


DYNAMOS. 

180  K.  W.  and  120  K.  W.,  G.E.,  60  cy.  A.  S.  type 

1,100  or  2,200  V.  alternators. 
120  K.  W.  andeOK.  W.,  G.  E.,  133  cy.  1,100  and 

2,200  V.  alternators. 
150  K.  W.Wood  and  50  K.  W.,  Slemens-Halske  60 

K.  W.,  Slemens-Halske  2,000  V.  alternators. 
200  H.  P.  Edison  200  V.  motor. 
Direct  current  110  V.  generators,  all  sizes. 


Write  for  complete  stock  list  No.  51 
ILLINOIS  MAINTENANCE    COMPANY, 

1625  MARQUETTE  BUILDING, CHICAGO. 


l.'.MUJJiUUJi.l.lJJ.'I.M 


OETERIOnATE.    ESTABLISHED    16  YEARS.  SOLD   BY  AGENTS    AND   DEALERS     ALL    OVER      TME-WC 


U.S.METAL  POLISH 


POLISHES  ALL  METALS.   B»«~c 


Samples  sent 

Geo.  W.  Hoffman 


ENCI NES 

34x60  750-H.  P.  International  Power  Corli.ss. 

28x48  750.H.  P.  Harris  Double  EccentrlcCorllss 

24x48  500-H.  P.  Brown  Corliss. 

23x60  450-H.  P.  George  H.  Corliss. 

20x48  300-H.  P.  Harris  Corliss. 

18x42  250-H.  P.  Greene  Corliss,  Db.  Eccentric. 

12  and  22x42  250-H.  P.  Atlas  Tandem  Com- 
pound Corliss. 

16x42  175  H.  P.  AUlB  Corliss. 

16x42  175-H.  P.  Hamilton  Corliss 

12x36  100-H.  P.  St.  Louis  Heavy  Duty  Corliss. 

12x38  100-H.  P.  Hamilton  Corliss. 

24x48  .'SOO-H.  P.  Buckeye  Automatic. 

16^  and  28^4x27  400-H.  P.  Buckeye  Cross  Com- 
pouiTd  Autotiatic. 

15  and  23x17  250-H.  P.  Mcintosh,  Seymour  & 
Company  Tandem  Compound  Automatic. 

14x^4  125-H.  P.  Weston  High  Speed  Automatic. 

12x12    90-H.   P.  Phoenix  Gen.Crank  Automatic 

10x16  60-E.  P.  Atlas  Automatic. 
BOILERS. 

2— 325-H.  P.  Heine  Watertube  Boilers,  140  lbs. 


2— 280-H.  P.  Babcock  &  Wilcox  Watertube  Boil- 
ers, 150  pounds. 

2— 275-H.  P.  Babcock  &  Wilcox  Watertube  Boll, 
ers,  150  pounds. 

3— 275-H.  P.  Babcock*  Wilcox  Watertube  Boil- 
ers. 130  pounds. 

1— 175-H.  P.  Babcock  &  Wilcox  Watertube  Boil- 
er, 125  pounds. 

2— 150-H.  P.  Babcock  &  Wilcox  Watertube  Boil- 
ers, 135  pounds. 

1—72x18  Tubular  Boiler,  126  pounds. 

3—72x16  Tubular  Boilers,  100  pounds. 

3—66x16  Tubular  Boilers,  100  pounds. 

1—60x18  Tubular  Boiler,  100  pounds. 

8—60x16  Tubular  Boilers,  foo  pounds. 

1—56x16  Tubular  Boiler,  100  pounds. 

2—54x14  Tubular  Boilers,  100  pounds. 

HEATERS. 

1,000-H.  P.  National  Feed  Water  Heater. 
350-H.  P.  Baragwanath  Heater. 
300-H.  P.  Wheeler  Heater. 
150-H.  P.  Kroeschell  Heater. 


WHITEHEAD    MACHINERY  CO.,    Davenport,  Iowa. 


Electrical  Machinery 
Bought,  Sold  and 
Exchanged.  ■ 


REPAIRS 


Switchboards 
Built  to  meet 
Speciflcatiorif. 


ILLINOIS  ELECTRICAL   MFC.  CO., 

St  Prices.  PEORIA,  ILL.  Writ 


Lowest  Prices 


PLACE    YOUR 

"Want"  and  "For  Sale" 
advertisements  in  the 

WESTERH  ELECTRICIAN. 

Immediate  Returns. 


f^ICKELj^TE. 

IlieNeWlJork.Chicago^§tiouisIlIl 

Offers  Three    Express  Trains 

Every  Day  between 

CHICAGO 

and  All  points 

EAST 

Through  Cleveland  and  Buffalo 

Through  Sleeping  Cars 
Day  Coaches  and  Dining  Cars 

Individual  club  meals,  ranging  in  price  from 
35c  to  $1.00;  also  service  a  la  carte.  Midday 
luncheon,  50c. 

CHICAGO  DEPOT:    La  Salle  St.  Station. 
CITY  TICKET  OFFICE:     1 11   Adams  St. 

JOHN   Y     CALAHAN,  Genersl  Aoent 
113  Adams  Street.  Room  298.  CHICAGO 


WE  BUY  OLD  BELTS 

OR  SCRAPS.  ANY  SIZB  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFQ.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 

CHICAGO  FUSE  WIRE 
&  MFG. CO., 

Manufacturers  of 


FUSE  WIRE,  FUSE 
LINKSJELEPHONE 
FUSES,  FUSE 
BLOCKS,  WIRE 
JOINTS. 

Ws  make  a  specialty  ot  FUSE  WIEE  and  STRIP 
tor  TELEPHONE  FUSES  and  INSTEUMENX 
PUSES. 

Our  No.  14  Catalogue  Just  Out. 

MAKES  IT  EASY  TO  FIND  WHAT 
YOU  WANT.   SENT  ON  REQUEST. 

358  Dearborn  SI.,     187  Pratt  St.,    863  Broadway, 
Chicago.  Buffalo.  New  York. 


CHICACO    EDISON    COMPANY  REPAIR   SHOPS 

76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 

Machine  and  Carpenter  ^\  Q  jf  WLM  ^\  A  %#  A    ^1  ^  ^1  I  ^\  U  T  Dynamos  Armatures, 

Workof  All  Kinds  \/ T^  El  1^  U  i\l  M  111   U  111   I  VI  fI     I    .  Motors,  Arc  Lamps, 


Machine  and  Carpenter 

Workof  All  Kinds 

Correspondence   Solicited 


nRST-CLA,SS    EQUIPMENT   THROUGHOUT. 
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For  Porcelain  or  Clay  In- 
sulatlngSpecialties,such  as 
Bushings,  Knobs  or  Cleats, 
Address, 

THE  AKRON  SMOKING  PIPE  CO., 

MOCADORE,  OHIO. 


ELECTRICAL  ENGINEER- 
ING 1AUGHT   BY   MAIL. 

Write  for  our  tree  Illustrated  Book. 
"€■□  I  Become  an  Electrical  Eagloter?" 

We  teach  Electrical  EnglneerinCi  Elec- 
tric LlfihtlnR,  Electric  Railways,  Mechnn- 
Icfll  Engrlneerlng,  Mechanical  DrawlnR, 
etc.  at  your  home,  b>  mall.  Institute 
Indorsed   by  Thos.   A,   Edison. 

Electrical  Engineer  Institute, 
Dept.  K.  240-242  W.  23d  St..  New  York, 


PUSH    BUTTON 
SWITCHES 


^ 


<» 


ARE  SPECIFIED  BY 

ELECTRICAL 

ENGINEERS   AND 

ARCHITECTS 

EVERYWHERE. 

MANUFACTURED  BY 
THE 

HART      MFG.     CO 
HARTFORD,   CONN. 


jEbWAROS  A^pCo 


DOOR  SWITCH 


CTbe  Ijungen), 


Front. 


tosed; 


THE  ECO  DOOA  SWITCH  OPERATES 
LIGHTS  "EVERY  OTHER  TIME." 

Board  I 


Approved   by  1 


Cod  erw-rlt^rB. 


APPARATUS 

For  CentroLl  StOLtion  dcnd 
Power  Ho\ise  Eq\iipn\ent 


A  DIRECT  CONNECTED  R.AILWAY  UNIT  consiating  of 
225  K.  W.  Genera.1  Electric  550  volt  generai.tor,  typo  M.  P., 
clai.ss  6-225-120,  form  E,  directly  corvnected  to  Buckeye 
I6,'j-30'2x30  horizontal  cross-compound  engine.  In  excellent 
condition  a.nd  reaLdy  for  immediate  delivery. 

ALTERNATORS. 

One  ISO  K.  W.  General  Electric,  2,300  volts,  60  cycles,  single  phase. 
One  ISO  K.  W.  Westlnghouse,  2,200  volts,  60  cycles,  two-phase 
One  150  K.   W.  Westlnghouse,  2,300  volts,  60  cycles,  single  phase. 
One  150  K.  W.  Stanley,  1,100-2,200  volts,  133  cycles,  two-phase. 
Two  120  K.  W.  General  Electric,  1,040  volts.  125  cycles,  single-phase. 
One  120  K.  W.  General  Electric,  2,080  volts,  125  cycles,  single-phase. 
One  90  K.  W.  General  Electric,  2,300  volts,  60  cycles,  single-phase. 
Two  75  K.  W.  General  Electric,  2,100  volts,  60  cycles,   two-phase,  with  switch- 
boards. 
One  60  K.  W.  Westlnghouse,  2,200  volts,  60  cycles,  two-phase. 
Three  35  K.  W.  Thomson-Houston,  1,100  volts,  125  cycles,  single-phase. 

RAILWAY  GENERATORS  500-550  VOLTS. 

Two  500  K.  W.  General  Electric,  6-pole,  speed,  300  R.  P.  M. 
Two  300  K.  W.  General  Electric,  4-pole,  speed.  400  R.  P.  M. 
One  200  K.  W.  Westlnghouse,  6-pole,  speed,  510  R.  P.  M. 
Two  200  K.  W.  General  Electric,  4-pole,  speed,  425  E.  P.  M. 
Two  ISO  K.  W.  Westlnghouse,  4-pole,  speed,  535  E.  P.  M. 
One  150  E.  W.  Ft.  Wayne,  6-pole,  speed,  550  R.  P.  M. 
One  110  K.  W.  Eddy,  4-pole,  speed,  600  R.  P.  M. 
Two  100  K.  W.  General  Electric,  4-pole,  speed.  650  R.  P.  M. 
One  100  K.  W.  Walker,  4-pole,  speed,  750  R.  P.  M. 
Two  100  K^  W.  Edison,  bipolar,  speed,  020  K.  P.  M. 
One  90  K.  W.  Thomson-Houston,  4-pole,  speed,  700  R.  P. 
One  80  K.  W.  General  Electric,  4-pole,  speed,  700  E.  P.  M. 
Five  62  K. 


M. 


W.  Thomson-Houston,  type  D,  speed,  900  R.  P.  M. 

DIRECT  CONNECTED  UNITS 

One  130  K.  W.  General  Electric,  8-pole,  125  volt  generator,  with  12-20x16  Erie 
Ball  tandem  compound  engine. 

One  60  K.  W.  Eddy,  4-pole,  125-volt  generator,  with  13x12  Buffalo  Forge  engine. 
Brand  new. 

One  50  K.  W.  Commercial,  6-pole,  125-volt  generator,  with  8V2-13xl2  Arming- 
ton  &  Sims  tandem  compound  engine. 

One  50  K.  W.  Eddy,  4-poIe,  125-volt  generator,  with  13x12  Harrisburg  Ideal 
engine. 

One  50  K.  W.  unit,  consisting  of  two  25  K.  W  General  Electric,  4-pole,  125-volt 
generators,  with  one  triple  expansion  vertical  engine. 

One  30  K.  W.  Eddy,  4-pole,  125-volt  generator,  with  10x12  Watertown  engine. 

One  25  K.  W.  General  Electric,  6-pole,  125-volt  generator,  with  9^^x10  Arming- 
ton  &  Sims  engine. 

Two  25  K.  W.  Westlnghouse,  6-pole,  250-volt  generators,  each  with  9x10  Ball  & 


Wood  engine. 


ENGINES. 


each. 


flEw^YowK  H-v 


One  20  and  40x60  Watts-Campbell  Corliss  Compound. 

One  17  and  14x42  and  36  Double  Slater. 

One  24x4S  Hamilton  Corliss,  450  H.  P. 

One  23x48  Harris  Corliss,  400  H.   P. 

One  18x48  George  H.  Corliss,  250  H.  P. 

One  16x42  Providence  Greene,  200  H.  P. 

Two  18-30x16  Westlnghouse  compound,  250  H.  P. 

Three  ISVoxlS  Armlngton  &  Sims,  250  H.  P.  each. 

One  181/4x18  New  York  Safety,  250  II,  P. 

One  10-18x20  Payne  tandem  compound,    150  H.  P. 

One  13-19x15  Mcintosh,  Seymour  &  Co.  tandem,  175  H.  P. 

Two  14x13  Armlngton  &  Sims.  150  H.  P. 

One  14x14  Rice  automatic,  125  H.  P. 

One  13x12  Armlngton  &  Sims,  125  H.  P. 

One  12-20x12  Westlnghouse  compound,  100  U.  P. 

One  11x12  New  York  Safety,  100  H.  P. 

One  12x34  Brown,  75  H.  P. 

One  101/2-161/2x12  Armlngton  &  Sims  cross  compound,  100  H.  P. 

One  9x16  Rice  automatic,  75  H.  P. 

One  12x10  Westlnghouse  Junior,  75  II.  P. 

One  8x10  B.  P.  Sturtevant,  40  H.  P. 

One  7x8  Payne.  20  H.  P. 

Direct  current  generaLtors  8.nd  motors,  IIO,  220  and  500  volts. 
AIterno.tlng-current  motors,  60  a^nd  125  cycles. 
Brush  o^nd  Thomson-Houston  a^rc  generaLtors — B.1I  sices. 
Ba^bcock  &  Wilcox  a^nd  return  tubul&r  boilers. 
Tra^nsformers.  arc  la>mps,  street  rB.ilwBLy  motor  equipments. 


SEND   FOR.    BULLETINS    GIVING    ITEMIZED   LISTS. 

Charles  E.  Dustin  Co. 

11  Broadway,  NEW  YORK.  Storehouse:  ORANGEBURGH.  N.Y, 
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REPAIR  SHOP 


OPEN   DAY  AND  NIGHT 


TELEPHONE  US. 

ARMATURE 

FIELDS 

REWOUND 


A  rare  chance  to  increase  the 
day  loads  on  Central  Station,  by 
notifying  customers  where  they 
can  secure  a  good  fan  for  little 
money.  We  have  ready  for  im- 
mediate shipment  1 50  Emerson  12 
inch  desk  fans,  52  volts, 125  cycles, 
S3. GO  each. 

200  Westlnghouse  13  inch,  52 
volts,  125  cycle  desk  fans,  S4.00 
each. 

300  General  Electric,  12  inch, 
52  volts,  125  cycle  desk  fans, 
S4.00  each. 

Also  50  General  Electric,  12 
inch,  104  volts,  125  cycles,  swivel 
and  trunnion  fans,  at  a  price  of 
S5.00  each. 

All  f.  o.  b.  cars  Cincinnati,  O. 

Some  bargains  in  boilers, 
engines,    generators    and    motors. 

Write  us  stating  your  rec^uire- 
ments. 


John  A.  Stewart  Electric  C®o 

Offices:  Factory  and  Warehojise: 

430  Sycamore  SI.  LUDLOW,  KY, 

CINCINNATI,   OHIO 
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NEW   FIELD   REGULATOR 


|||A||  Design— Perfect.      Construction— The 

IM  Best. 

'1  _  Deterioration  of  resistance  impossible. 
^URLI I  I      -yVill  carry  overloads  without  injury. 

Grounding  impossible— owing  to  the  material  con- 
struction of  the  base  and  method  by  which  the  current- 
carrying  parts  are  connected. 

The  method  of  control— smooth  and  easy— will 
not  stick — nor  will  the  jar  of  machinery  cause  any 
deviation  of  the  lever. 

THE  CUTLER-HAMMER  MFG.  CO. 


Bra..ncK 

New   York 

136  Liberty  St. 

Boston 
176  Feder&l  St. 


Offices 

CKlc&go 

1232  Monadnock  Bldg. 

Pittsburg 
319  Frlck  Building 


'•8 •■•••^•••••S**SS*iS  •■•■ 


:si|initi 
■••••••••• 


•••••••••••••I 


ijjj  T\iiYgstei\  Macgnet  Steel 
^^Remy'^  Brand. 

,••«  I. 

••••  ■ "  —^^  ■  ■ ,    -  -- 

•••• 
•••• 

:|55  Best  permanent  magnet  steel  for  high-grade  telephones. 

•••• 

:::  A.  C.  Leslie  £v  Co..    Montreal.  Can. 


•••• 


•••■ 

•••• 

••••  •••• 

*•*]•••■■•••••■•■■•■••••■••■■•••••••••••••••••••••••••••••••••■•••••••■••••■••••■• 

■!*>•••••••••••••••••••••••••««•••••••••••••••••••«•••••••••••••••••••••••••••■■•* 


.-::: 


AGENTS  FOR  NORTH  AMERICA. 


Telephones  that  Challenge  the 
World's  past  Champions  to  an 
"International"  Contest. 


"INTERNATIONAL" 

TELEPHONES  STAND  CNEQDALEE 


AH  connecting  wires,  binding  posts  and  ter- 
minal screws  fully  concealed. 

No  exposed  metal  parts  form  a  part  of  tbe 
circuit  at  any  time. 

The  only  Instrument  of  Its  kind  on  the 
market. 

fTpatlPnilttDP  clear,  distinct  and  far-reaching, 
lidllOliliLlul  Impossible  to  deteriorate. 

Every  distinct  part  of  our  tqulpment  is  made 
strong  and  durable. 

^r£'4  SWITCHBOARDS  t^^^^' 

FOR  ANT  SIZE  EXCHAHQB, 

"International"  apparatus  embodies  in  tbe 
construction  of  the  parts  many  new  features  of 
vital  Importance  to  the  durability  and  aflBclency 
of  a  plant. 

Correspondence  solicited. 

INTERNATIONAL  TELEPHONE  MFG.  CO. 

Harrlioo  toil  Cllnlon  Sis.,  CHICAaO,  U.  S.  A. 


WE  MANUFACTURE 


WIRELESS 

TELEGRAPH  APPARATUS 


This  Set  Costs  SSO.OO  F.  O.  B.  Factory. 

Comprises  CsmplBte  Sender  and  Receiver  for  Stationary  or  Portable  Werii. 

Write  us  for  Anything  Pertaining  to  Wireless  Telegraph  Apparatus  and  Supplies. 

We  can  furnish  you  separate  parts,  or  any  special  parts  that  you  may  require. 
Spark  Coils,  Coherers,  Relays,  Registers,  Recorders,  Automatic  Tappers.  We 
can  furnish  you  prices  on  Special  College  Sets,  Students'  Sets,  and  also  on  our 
Special  Commercial  Wireless  Telegraph  Sets,  for  short -distance  or  long-distance 
telegraph.    Write  us  for  pamphlet  and  circular. 

If  you  are  interested  in  the  Wireless  Telegraph,  the  Clark  Wireless  System 
has  shown  its  merit  in  all  tests  and  requirements.  We  can  fill  your  orders  for 
high-grade  apparatus. 

Thos.  E.  Clark  Wireless  Telegraph  &  Telephone  Co. 

Detroit,  Mich.,  U.  S.  A. 


rELEPHONES  FOR  EXCHANGES. 

HONES   FOR    PRIVATE   AND   COL 
LINES. 

FflRf^ 

TELEPHONES  FOR  FACTORIES. 
Bracliets,  WIr*  Pins  and  Insuiators. 


TELEPHONES   FOR    PRIVATE   AND   COUNTRY 
LINES. 


CADR  TELEPHONE  &  CONST.  SUPPLY  CO.,  AllinAfifl 

milll  I  18  &  120  W.  JACKSON  BLVD.,    UlllUllllUl 


PATENTED  TELEPHONY 

A  review  of  patents  pertaining  to  Telephones  and  Telephonic  Apparatus  by  the 

American  Electrical  Engineering  Association. 

CONTENTS :  Introductory.— Percentage  of  Patente  Sustained.— Supreme  Court  Decisions. 
-Berliner  Case.— Induction  Coil.— Drawbaugh  Casea.— Hunnings  Transmitter.- Subscrlbery'  Calls. 
—Switchboards.— Law  System.— Mann  System.— Multiple  Board.— Express  System.— Raverot-Hess 
System.— Comparative  Advantages,  Multiple  and  Divided  Board  Systems.— Carney  Plug  Board.— 
Brief  Mention.— Automatic  Switchboards.— Concluslons.-Index. 

Patent  of  A.  G-  Bell,  No.  174,465.  Patent  of  Emile  Berliner,  No.  233,969.  Patent  of  Emilo 
Berliner,  No.  463,569.  Patents  of  Emlle  Berliner  in  Parallel  Columns.  Patent  of  C.  A.  Gheever, 
No.  208,463.  Patent  of  H.  H.  Eldred,  No.  303,714.  Patent  of  Thos.  A.  Watson.  No.  256,268. 
Patent  of  L.  B.  Firman,  No.  283,334  Patent  of  M.  Q.  Kellogg,  No.  247.199.  Patent  of  C.  E.  Scrlbner, 
No.  330.058.  Patent  of  C.  E.  Scrlbner,  No.  300,144.  Trunking  Principle.  Patent  of  Shaw  & 
Chllds,  No.  319.856.  Mann  System.  Patent  ot  L.  B.  Firman.  No.  252.576.  Western  Union  Pin 
Switch.  Express  System.  Patent  of  Sabtn  A  Hampton,  No.  513,534.  Subscriber's  Automatic  Sig- 
nal.   Raverot-Hess  System.    Patent  of  M.  J.  Carney,  No.  258,886.    Apostoloff  System. 


Handsomely  Bopnd  In  Cloth. 


5ent  Prepaid  on  Receipt  of  Price,  $1.50. 


ELECTRICIAN  PUBLISHING  CO.,    510  Marquttte  Building,    CHICAGO. 


OVER    150,000    PHONES    IN    DAILY   SERVICE 

SWEDISH-AMERICAN  TELEPHONE  COMPANY, 

SEE     THE     POINT? 


CHICAGO 


August  15,  1903 


WESTERN     ELECTRICIAN 
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Thoy  illustrate  ths  latest  developmonts  in  the  tele- 
phone art,  and  are  conveniently  arranged. 

It  is  no  trouble  for  us  to  mail  you  copies.  A  postal 
will  bring  those  you  want, 

BULLETINS  PUBLISHED  TO  DATE 
No,  t-E   Railway  Telephone  Apparatus, 
No,  2-E   Bridging  Telephones, 
No.'3-E    Construction  Material  and  Supplies, 
No,  4--E   Generator  Call  Telephones, 
No,  S'E   Central  Energy  Telephones. 

BULLETINS  IN  PRINT 
No,  6'E   Magneto  or  Generator  Gall  Switchboards, 
No,  7-E    Parts  for  above  boards. 
No,  8-E   Non-Multiple  Central  Energy  Switchboards. 

Stromberg-Garlson  Telephone  Mfg.  Go. 


GENERAL  AND  EASTERN  SALES  OFFICE 

ROCHESTER,  N.  Y. 


SALES  DEPARTMENT 

CHICAGO,  ILL. 


KELLOGG 
RELIABILITY 


Too  many  buyers  of  the  cheaper 
telephone  apparatus  have  found  that 
the  first  cost  of  the  system  was  but 
an  item. 

At  first  the  telephones  and  switch- 
board work  all  right,  but  sooner  or 
later,  from  one  cause  or  another,  but 
mostly  from  poor  material  and  work- 
manship, things  go  wrong.  Repairs 
must  begin  and  keep  on.  Nothing 
stays  put. 

Kellogg  telephone  apparatus  has  a 
record  throughout  the  continent  for 
reliability  and  permanence.  It's  what 
it's  made  of  and  the  way  it's  made. 


Kellogg  Swiichboanl  and 
Supply  Company 

GREEN  AND  CONGRESS  STREETS,  CHICAGO 


346  Broadway, 
NEW  YORK 


Electric  Building 
CLEVELAND 


Keystone  Teleplione  Building, 
PHILADELPHIA 


Automatic    Telephonesm 

Privacy 

Promptness 

Precision 

Profits, 

Automatic  Electric  Co.,      Chicago,   €/.  5.  A, 

r 

! 

31 

".■■■-- 

^  d^mJM 

CATERING 

TO     THOSE     WHO 
DEMAND     QUALITY. 

American 

Electric  Telephone 

Company 


MAKERS 
OF    THE 


EXPRESS    SWITCHBOARDS 


HOTEL 

TELEPHONE  CHICAGO 


ILL. 


"Button"  Type  Telephoive  Transmitier. 


Louder,  clearer-and  better  in 
every  way  than  the  "Solid 
back".  Let  us  tell  you  about  it. 


Send  foi*  Bookletm 


THE     FAHNESTOCK 
TRANSMITTER    CO.. 

74  Cor«la.ndt  St..  New  York  City. 


i6 
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>RIM   MIOM-ORADE   L-UBRIOiBklM' 
lARBOFilM  VEOEl-TABI-E  BOIL-ER  COI\/ll»OVJIMOS. 

ARE   YOU    FAMILIAR   WITH    THEM  ?  THEY   ARE    MONEY   SAVERS. 

CORRESPONDENCE    SOLICITED. 


27-34  RIALTO  BUILDINC,  CHICAGO,  ILL. 


>l<ien«  Telephone:  Harrison  3930  and  3631. 


t 


J)IXON'S    Graphite    Brushes    are   guaranteed    to   be 
smooth,  noiseless  and   non-sparking  under  proper 
condition^.   We  believe  tliem  to  be  every  way  superior  to  any  other 
make  of  graphite  or  carbon  brush.     Send  for  booklet  125  m. 

JOSEPH  DIXON  CRUCIBLE  COMPANY,  Jersey  City,  N.  J. 


JEFFREY  gfcTi  DREDGES 


FOR  catalogue;, 


THE  JEFFREY  MFG.  CO. 
COLUMBUS,  OHIO. 


THE  WILLIAM  TOD  CO. 


BUILDERS  OF 


CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


ARE  YOU  LOOKING  FOR  MONEY? 

If  so,  buy  WALRATH  OAS  OR  GASOLINE  ENQINE& 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Exposition. 

It  will  produce  as  good  a  com- 
mercial light  as  that  of  an  auto- 
matic steam  engine,  either  belted 
or  direct  connected  generator. 
Simple,  Economical  and  Reliable. 

tend  for  Catalogue  W. 

MARINETTE  IRON 
WORKS  MFQ.  CO., 

MARINETTE,  WIS. 

AGENCIES— 
801  Fisher  Building,  Chlcaeo.         619  Stevenson  Building,  Indianapolis. 
703  Bijou  Building,  Pittsburg. 
MacKay  Engineering  Co.,  149  Broadway,  New  York.  , 

Mackay  Engineering  Co.,  100  Boylston  St.,  Boston. 

Strong,  Carlisle  &  Hammond  Co.,  Cleveland. 


Main  Office  and  Works: 
YOUNCSTOVMN.  OHIO. 


BRANCH  OFFICE: 
PARK  BUILDINC, 
PITTSBURG,    PA. 


REG.TRADE MARKS     JhE  PHOSPHOR  BRO NZ E  SMELTINGCO.IjMITED, 
■     2200   WASHINGTON  AVE.,PHILADEIPHIA. 
1      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
■  1NG0TS,CASTINGS, WIRE, RODS.'SHEETS, ETC. 

J iwTjpfu.tyMujny"  — D  ELTA  _IVIETAL 

,        VX  CASTINGS,  STAMPINGS  AND   FORCINGS 

ELTan.  original  and  Soi-E  Makers  in  theU.S, 


TO  THE   1,000    ISLANDS 


ALEXANDRIA    BAY 

Via  IN/licHigan  C< 

"THE  NIAGARA  FALLS  ROUTE.' 


»n-brsil 


The  rate  is  but  $30  for  the  ROUND  TRIP  from  Chicago  to  Alexandria  Bay,  and  the  trip  can  be 
most  expeditiously  and  comfortably  made  by  leaving  Chicago  on  the  Michigan  Central  New  York 
StateSpecial,  5:20  p.  m.,  arriving  Clayton  4:35  the  next  afternoon,  making  close  connection  with 
steamer,  arriving  Alexandria  Bay  for  supper.    For  tickets  and  sleeping  car  reservations  appiy  to 

L.  D.  HEUSNER,  C.  W.  P.  A., 

Michigan  Central  R,  R.  119  Adams  St.,  Chicago,  ill. 


"The  Nation's    pleasure    ground   and 
sanitarium." 


THE 

ADIRONDACK 

MOUNTAINS. 


The  lakes  and  streams  in  the  Ad- 
irondack Mountains  are  full  offish; 
the  woods  are  inviting,  the  air  is 
filled  with  health,  and  the  nights 
are  cool  and  restful.  If  you  visit 
this  region  once,  you  will  go  there 
again.  An  answer  to  almost  any 
question  in  regard  to  the  Adiron- 
dacks  will  be  found  in  No.  20  of  the 
"Four-Track  Series,"  "The  Ad- 
irondacks  and  How  to  Reach 
Them;"  issued  by  the 

NEW  YORK  CENTRAL 


A  copy  will  be  mailed  free  on  receipt 
of  a  two-cent  stamp,  by  George  H.  Dan- 
iels, General  Passenger  Agent,  Grand 
Central  Station,  New  York. 


Book   Orders 

GIVEN  PROMPT  ATTENTION. 

Electrician  Publishing  Co., 

Suite  S10  Marauette  Bldg.,  CHICAGO. 


WRITE    DEPT.    D   FOR 
CATALOG. 


SAMSON  TURBINE 

We  build  these  tui-bines  in  all  SIZES  and  STYLES,  on  UP- 
RIGHT or  HORIZONTAL  shafts,  BELTED  or  DIRECT 
CONNECTED,  SINGLE  or  in  PAIRS.  They  ai-e  suitable 
for  direct  connecting  to  GENERATORS,  AIR-COMPRES- 
SORS, PUMPS  or  other  machineiy  driven  on  horizontal 
shafting. 

JAMES     LEFFEL    &    CO.,    Springfield,  ohio, 


For  a  Day's  Outing 

or 

Your    Summer   Vacation 

Go  to  Gray's  Lake,  Round  Lake,  Lake  Villa 
Fox  Lake.  Loon  Lake,  Antioch,  Camp  Lake. 
Silver  Lake,  Burlington,  Lake  Beulah,  Muk- 
wonago,  "Waukesha,  Cedar  Lake,  Fond  Du  Lac. 
Oshkosh,  Neenah,  Waupaca  or  one  of  the  many 
other  resorts  located  on  the  Lines  of  the  Wis- 
consin Central  Railway.  Call  on  or  address 
G.  K.  THOMPSON,  C.  P.  &  T.  A., 
230  5.  Clark  Street. 

For  summer  booklets  or  other  Information. 


PERFECTION  IN  TRANSPOKTATION 

IS  FURNISHED  BV  THE 

CHICAGO  &  AI^TON  RAILWAY 

The  heaviest  steel  rails,  laid  on  a  roadbed 
of  crushed  rock,  make  its  tracks  the 
smoothest.  Over  this  dustless  hig:h\vay  are 
run  the  most  palatial  trains"  in  the  world 
— the  acme  of   luxury  and  comfort. 

AMERICA'S  MOST  POPULAR  RAILWAY-JUSTLY  TERMED 

"THE  ONI.Y  WAY" 

BETWEEN 
Chicago,    St^    Louin,  KnnsaH  City  and   Peoria. 

Ceo.  J.  CHAia/rijN,  Gen.  Pas.  Aj:^t.,  Chicago,  III. 


H.  N.  FENNER,  President 


J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNIGHT,  Treasurer 


IMEXA/     EIMOL.AIMD     BUTT    COIVII=»AIMY 

c-trical   \A/iros 


MANUFACTURERS  OF 


IVI  acH  i  nery^  for   I  nsu  la-ti  ns  El 

ling,  Taping,  Winding,  Twin 

304  PEARL  STREET, 


Braiding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.    Cable  Covering  Braiders 

prilME     ^A.^-rilM<»S     A.     SPKCIi 


PROVIDENCE,  R.  I.,  U.  S,  A, 
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THE  SMITH-VAILE  ELECTRIC  TRIPLEX  PUMPS 


afford  an  excellent  means  for  pumping  water  for  House  service,  Hydraulic  Elevator  service 
Factories  and  Mills  desiring  an  Independent  water  supply,  also  Xor  Mine  Work  and    :    ;    : 

WATER  WORKS  SUPPLY. 

Can  be  located  wherever  electric  current  is  available,  and  require  little  or  no  attention 
after   once   installed.     We  make  steam  and  power    :      :::;::::;:::: 

PUMPING   MACHINERY  FOR   ALL   PURPOSES, 

Jet  and  Surface  CONDENSERS,  Feed  Water 
Heaters  and  Victor  Turbine  Water  Wheels 

THE   STILWELL-BIERGE  &  SMITH-YAILE  CO., 

DAYTON,  OHIO,  U.  S.  A. 

New  York:  141  Broadway.  Chicago:  311  Dearborn  St.  Boston:  73  Oliver  St. 

Philadelphia:  619  Arch  St.         Cleveland:  1116  New  England  Bldg.         Baltimore:  1107  Continental  Trust 
New  Orleans:  304  Hennen  BIdg.  Bldg. 

Sales  Agcols:  FREDERIC  NBLL,  97  Queen  Victoria  St.,  London,  Gng.    E.  F.  AUSTIN,  Smith  BIk.,  Pittsburg. 


s^tSS^SSsssSSSi^SJsaSSSSsSSsaiyiSS&SSSSSSSS 


THE    NICHOLS  GOVERNOR 

With  which  a.re 

equipped  the 

IMPROVED 
NEW  YOUK  SAFETY    ^; 
AVTOMATIC 

ENGINES 


Insures      the      a.ccuraLta 

reguIsLtion     necessSLfy    in 

ELECTRIC  LIGHTING 

WOR.K. 


NEW  YORK  SAFETY  STEAM  POWER  CO., 

New  York,    PKilaLdelphia.,    Sa.rv  Francisco.    Boston- 


60  S.  Ca.naLl  St., 
CHICAGO.  ILL. 


You  are  spending  over  one- 
fifth  more  on  fuel  supply 
if  you  have  not  a 

GREEN'S 
ECONOMIZER 


in  your  plant  than  other 
plants  so  provided.  We  have 
testimonial  letters  from  thousands  of  users,  many  from  the  largest  elec- 
tric light  and  power  plants,  bearing  out  our  statement.  Just  how  we 
make  this  saving — how  we  keep  a  reserve  of  HOT  WATER  always  on 
hand  for  sudden  calls — how  we  save  in  boiler  repairs,  is  all  ex- 
plained  in  our   free   booklet. 


THE  GREEN  FUEL  ECONOMIZER  CO., 


MATTEAWASJ, 

N.   V. 


Sole  Manufacturers  in  the  V.  S.  A. 


IT'S  ALL  RIGHT. 


Webb's  Telephone  Hand-Book.    A  book  for  the 
expert  as  well  as  the  novice.     Price  $1.00. 


ELECTRICIAN     PUBLISHING    CO., 


Nothing  is  so  Essential  in  Electrical  Machinery  as  RELIABILITY 
And  Nothing  Contributes  so  Much  to  Reliability  as  SIMPLICITY 


\ 


THE    WARREN    ALTERNATOR 

Is  Simplicity  Itself  Having  no  Brushes  or  ComnnvitaLtor  a.nd  no  Revolving  Wire. 

BVLLETINS  ON  APPLICATION THEY  TELL  YOV  ABOUT  IT. 


^iirenI|ctiiic]^c.@. 

SANDUSKY,  OHIO,  U.  S.  A. 


Rumsey  Electrical  M'f's'Co. 

1211  Filbert  St.,  Philadelphia.  Pa. 

C.  W.  Hobson,     ' 

Waco,  Texas. 


H.  B.  Coho  &  Company, 

1 14  Liberty  .St.,  New  York. 


Western  Electrical  Supply  Co. , 

St.  Louis,  Mo. 

A.  JVl.  Searles, 

12U0  Fisher  Bldg., 

Chicago,  111. 
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You Vc  Heard  of  the 


PEERLESS 

INCANDESCENT  LAMPS 


If  you  don't  know  them  you  are  missing 
a  great  light  giving  bulb  of  incandescence 
that  is  electrically  and  mechanically  per- 
fect and  rightly-named  "Peerless." 

They  are  not  labeled  one  way  and 
rated  another.     Rest  assured  when  you 


are   buying   "  Peerless '    lamps  you  are 
getting  full  rated  candle  power. 

The  Wesco  guarantee  stands  behind 
every  "  Peerless "  lamp  for  efificiency, 
sustained  candle  power,  current-consump- 
tion and  life. 


On  yearly  contracts  we  are  prepared 
to  make  the  lowest  price  that  has  ever 
been  made  on  a  strictly  high  grade  lanjp' 


HAVE  YOU  A  WESCO  RED  BOOK? 


WESTERN  ELECTRICAL  SUPPLY  CO 

ST.  LOUIS.  MO.,  U.  S.  A. 
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ARNOLD   ELECTRIC 
POWER  STATION  Co. 

Engineers.  Contractors  for  Complete 

Electric  Plants.    Results  Guaranteed. 

SriTE  1SS9.  MARQUETTE  BLDG..   CHICAGO. 

NEW  YORK  OFFICE;  711  TRANSIT  BLDG. 


Tel.  Harrison.  745- 

BADT,  F.  B. 

Consulting  Engineer. 

Suite  1504  Monadnock  Block, 

CHICAGO. 


BRYAN,  WILLIAM  H. 

M.  Am.  Soo.  M.  E., 

Consulting  Mechanical  and  Electrical 
Engineer. 

Lincoln  Trust  Building,  ST.  LOUIS. 


EMMONS  ELECTRIC 
CONSTRUCTION  CO. 

(not  1jic0rp0r4tkd) 
Electrical  Engineers  and  Contractors 

All  kinds  of  Electrical  :\Iachln6ry 

and  Appliances  installed. 

I  Tel.  Mainir>30.       8i-8fl  La  Salle  8t.,CHiCAOo.  III. 


I  Warren  Ome.  w.  D.  Akeley. 

Orne  Electric  Co. 

electrical  contractors 

Lighting,  Power.  Telephone, 
Room  314,  263  Dearborn  Street,  CHICAGO. 


E.  W.  Hamnior.  11.  J,  Mliililnniik, 

Pies,  and  Treas.  Sec.  iind  Gen'l  Sup'l,  ] 

General  Engineering 

C--.       nrMTr  Consulting  and 

u, ,  .,±  niL    contractlngEnglneers. 

Telephones, ElectricLight, Power  Transmission  I 
Suite  1112.  135  ADAMS  ST..  CHICAGO. 
L011K  Distance  Telephone  Central  its. 


SARGENT  &  LUNDY, 
ENGINEERS, 
I  1000,  46  East  Van  Buren  Street, 
CHICAGO. 

I  Frederick  Sargent.       A.  D.  Lundv. 


THE  M.  P.  BYRNE 
CONSTRUCTION  CO. 

GENERAL  CONTRACTOKS, 
iewers,  Water  Works,  Conduits  and  Elec- 1 

.    J  trie  Plants  a  Specialty.  ' 

^    KoomM,SSE.  Washington  St.,   CHICAGO, ILL.] 


C.  W.  Carman.  M.  C.  Hartmas. 

Carman,  Chas.  Whitney  | 
&Co., 

CONSULTING  ENGINEERS, 

i  La  Salle  Street,  CHICAGO. 


Humphrey,     Henry    H., 
I  CONSULTING  ENGINEER,  i 

Central  Lighting  Stations, 

Electric  Power  Transmission. 

Suite  1305.  :;hemical  Bldg.,      ST.  LOUIS. 


KOHLER    BROS., 

I  Contracting     Electrical    Engineers, 
Lighting  Power  Railways, 

1804-1806-1808-1810-1812  Fisher  Building, 
CHICAGO. 


I  Long  Distance  Phone  Central  2ii8. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR, 
BPRCIALTIK3— Central  StationHeating Plants, 
I  Water   Works  Steam  Plants,  Electric  Light, 
I  »aa  and  Street  Railway  Plants. 
1 1220-21  Marquette  Building,    CHICAGO. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 

Plans,  SpeclflcatloDB  and  Supervisloa  of  In- 
stallation of  complete  telephone  plontOi 
Special  Reports  on  Telephone 
Properties  and  Apparatus. 
I  411  Electrical  Bldg.,  Cleveland,  Ohio. 


CHAS.  L.  BROWN, 

Contracting  Electrical  Engineer. 

804  Fislier  Building, 

I  Telephone  Harrison  3698.       CHICAGO. 


Crumb,W.H.&  Company^ 

Engineers  Contractors, 


TELEPHONE  ENGINEERING  AND 
CONSTRUCTION, 

1263  Monadnock  Bldg., 


MICHAELS  &  HILLY, 

CONTRAOTINQ  AND  ELECTRICAL  ENGINEERS. 

Manufftoturers  of  Slow  Speed  Dynamos 

and  Motors. 

Secondary  Transformers  for  Bells 

and  Annunciators. 

:  West  Van  Buren  Street,  Chicago,  III. 


ENGINEERS 

Represented  in  this  "Directory'*  are 
enabled  to  come  in  touch  with  many 
prospective  customers  who  cannot  be 
reached  through  any  other  source. 


DUGALD  C.  JACKSON.  C.   E. 
WILLIAM  B.  JACKSON.  M.  E. 

MEMBERS 

AMERICAN   INSTITUTE  OF   ELECTRICAL   CNGINEERB 

AMERICAN   8»<IETY    OF    MECHANICAL    ENGINCENa 

AMERICAN    SOCIETY   OF   CIVIL   ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,    WIS. 


BUY 


Your  Electrical  Books  of  the  Electrician  Practical  Runnfflg  of  Dynamos. 

A  little  booklet  on  the  care  and  the  loefttlBK 

Publishing  Co.,  Suite  510  Harquette   ""^  '^'"^-'i^*  •'  «""'"«'  ^  ^j™™-  -a 
Bldg.,  Chicago.   You  will  save  TIME  and 
MONEY  by  doing  so 


and   remedying  of  troubles  In  dynamoi  and 
Biotors. 

Catalogue  of  mecbanlcal  and  eleotrloal  books 
free. 

ELECTRICIAN  PUBLISHING  COMPANY, 

610  Marquette  Bldg.,  Chicago, 


■-^*:^-"i;;^-v:s"-pr-/r?!^i?^f-T;r,>"--^; 


UTY  OF  CASSELTON. 


..vr'rH'i'oR'^;  ( >r.-!'[i  ■)• 


Casselfon,  ■^{orlhn-ikotA.  July    30th,     1903. 


V/e3tern  Electrician, 

Chicago,    111. 
Gentlemen :-- 

Enclosed   I  herewith  hand  you  a  Hew  Yorl:  draft   for  S18.    in  pay- 
ment  of  the    endorsed   bill,    v.hich  hindly   receipt   and  return,    and  greatly 
oblige. 

Allov/  ne   to   cor.iplinent  you  on   the    circulation  of  the   "IVestern 
.irilectrician"   aiid  itc   efficiency  as   an  adTertining  medium.      ?/e  had  our 
plant  advertl-ed  in  other  electrical  journal.-s,    but   the   inquiries  brought 
through  our  ad   in  your  coliu.ms  far   ei^ceeded  in  nuxibers   thorse   of  any  other 
paper . 

Very  rer.pectfully, 
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CEDAR  POLES 


From  I  e  Feet  to  70  Feet. 
SPECIAL  PRICES  ON  SMALL  POLES. 


CM. WORCESTER  CO. 

SUITE    1206  TRIBUNE  BLDG.  CMICASO. 


TEN    YEARS'    LOCUST  PINS 

EXPERIENCE    IN     MAKING      kn  \^  \^  \/  ^^     ■         ■        I   l«  W 

enables  us  to  know  what  we  are  talking  about  when  we  assure  you  that  our  pins  will  shed  water 
better,  fit  better,  and  last  loneer  than  others.  Then  there  Is  a  difference  in  timber.  Ours  the 
best  that  grows.  CAROLINA  LOCUST  PIN  &  MICA  CO.,  Franklin,  N.  C. 


PINS 


TOWERS  PIN  &  BRACKET  CO. 

ELLIJAY,   CA. 

MANUFACTURERS     OF 

Locust  and   Oak   Pins  and  Brackets. 


BRACKETS 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.  W.  PHELAN, 

277  Broadway,  New  York 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,    MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


IDAHO 


8,000  In  one  yard,  now  ready  for 
shipment.  40  ft.  to  70  ft.  long, 
7  in.  and  up  tops.    Must  be  moved. 


CEDAR 
POLES 


Large  stocks  Michigan  White  Cedar 
Poles.    Write  for  Prices. 


FRANCIS  BEIDLER  &  CO., 

519  W.  22d  St.,  Chicago,  ill. 


LINE  BUILDERS'  TOUlS 


Our  Tool   Book   tells   about    them. 
It  is  of  interest  to  ail  linemen.      Get 
a  copy  now.    FREE. 
Headquarters  for  Linemen's  Tools 


CHICAGO,  ILL 


CEDAR 


WRITE 


POLES 


PRICES 


A.  P.  HOPKINS  &CO. 

ESCANABA,    MICH. 


Central  Manufacturing  Go. 

Oliattuoogs, 

Teen. 

Mfra.  and 

DealeTBin 

Tellov  fine, 
Oioss  Arms, 
LoonSt  Fins, 
OaK  Fing,  Eleettloal  Uonldinge,  Oalc  BtaelEetB. 

LABOE  .ATOCEU  ON  HAND. 

Deuvered  prices  quoted,  F.  O.  B.  cars,  your  city, 
in  any  quantity. 


STUDENTS' 

Will   find  that  the  Western 
Electrician    can    help    them 
wonderfully  in  the   study    of 
electricity.     Subscribe  now. 
I3.00   per  year,  in  advance. 

Electrician  Publishing  Co., 

•altf  610  MarqMtte  BI4|., 


cyicAei 


AS  SIMPLE  AS  ITS  NAME. 


•NEW  TRAIN  SERVICB  TO 


The  Telephone 

By  J.E.HOMANS,  A.  M. 

352  pages. 
Cloth,  Price  $J.OD. 

An  up-to-date,  practical  treatise  on  the 
construction,  theory,  installation,  care 
and  management  of  telephones  and  their 
appliances. 

Sent  prepaid  on  receipt  of  price. 

Electrician  Publishing  Co., 

510  Marquette  Building,        Ciiicago,  III. 


French  Lick 

and 

West  Baden 
Springs." 

A  parlor  and  dining  car  now 
leave  Chicago  at  12:00  o'clock 
noon,  arrive  at  the  Springs  at 
8:45  p.  m.  Leave  Springs  g:oo 
a.  m.,  arrive  Chicago  5:55  p.  m. 
Reservations  at  Monon  Route 
City  Office,  232  Clark  Street. 
Telephone  Har.  1245. 


.'.v. 


CEDAR  POLES  AND  POSTS 

W*^  MUELLER    COMPANY 

Main  office  I^ll-I2-I3  Morquetfe  Buildina 
CHICA60. 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GENL.  OFFICES:   CENTURY  BLDG  ,  NEWARK,  N.J. 

OVER  FIFTEEN  THOUSAND 
(l5,00O)  MILES  IN  USE. 

HiKhest  Award  in  its  Class  at  Paris  Exposition, 
1900,  and  Pan-American  Exposition,  Buffalo, 
1901. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG   LENGTHS  A  SPECIALTY. 

YARDS-  \  IDAHO- 

I  MONTANA. 

WESTERN  LUMBER  &  POLE  CO.,     -     Main  Office,  DENVER,  COLO. 


*%J^^  «^«&^ 


^*^^    ^*V^V^«    HORSE  CE 


CEDAR  CO., 

MICH. 


CEDAR  POLES 

CARNEY  BROTHERS  COMPANY, 

610  Chamber  of  Qommerce,  CHICAGO,'  ILL. 
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CEDAR 


WHOLESALE 
PRODUCERS 


I 


LINDSLEY      BROS.      CO.  THE    LIN  D  S  LEY    B  ROS.      CO. 

(MrCHIGAN       POL.es)     ClilCAtBO.  :  (WESTERN     F»  OI_ES  )  SPDKAN  E.    WASH. 

ADDRESS      INQUIRIES    TO      tSENERAL      OFFICES        TRIBUNE      BLDB.    CHICAGO. 


Your    Nex-b 


Order 


is  what  we  want  to  hear  about.      If  we  didn't  get  tbe  last  order,  it's   even  chances  that  we 
both  lost  money;  but  that  s  gone  by. 

Let  us  hear  from  you  about  the  new  one;  right  now. 

MALTBY  LUMBER  CO.,  509  PHENIX  BLOCK,  BAY  CITY,  MICHIGAN, 


TELEPHONE  POLES 


WE    WANT   TO 
MOVE  AT  ONCE 


10,000  POLES  20  FT.  WHITE  CEDAR 

5.000       "  2B     "  " 


We  caa  furnish  a  few  of  other  lengths.  We  want  to  market  these  poles  west  of  the  Mississippi 
River.   We  will  make  very  low  prices  on  application. 

FAY  &  MORRISON  LUMBER  CO,,  3io  &  311  Lumber  Fxchange,  Mlflneapolls,  Minn, 


Yellow  Pino  stock.  100.000 
6x8-8  ft.  Crvestrvut  and  Oak. 


Manufactured   bv 


I  ICO  I  r.''rV<rr.oVk^%.'rnia'rd%res:  ECCLESTON  LUMBER  CO., 

^^^_    ^-fc   ,  iSouthorn  White  Cedar)  29  Broadway,  NEW  YORK. 

nffll     EC     '   lo'^e   ■"O'^  Yellow    Pine 

■'■■l—Cu    "/  octB.eonaI  o-nd  square. 

■     *»^^^»    \  Chestnut  and  Cypress.  -Pr-ampt  dtlitltritj  from  jtacK.  /ftto 

Yellow  Pine  Cross  Arms,  Pins  and  Brackets.  y^rKcHyyarj.or d.rec, from miiu. 


CEDAR  POLES  rui'-hd^?'.'*' 

SPECIAL    PRICES    UPON    APPLICATION. 
PROMPT    SHIPMENT    A    SPECIALTY. 

A.  E.  WHITMORE,  230-31-32  Lumber  Excliange,  Minneapolis,  Minn 


*m^m,mm 


YARDS  -  /y£W  OULUTH.AUNN.-  FtOOOWOOO,  MINN.  -  WELLERS.MINN. 


IDAHO,  WISCONSIN, 


MICHIGAN  ...... 


CEDAR  POLES 


FOR  TELEPHONE,  TtLEGRaPH, 
ELECTRIC    LIGHT,     TROLLEY, 


POSTS,    POLES,    TIES    AND    EVERYTHING    IN    WHITE    CEDAR 

YARDS      IN    IDAHO      AM)      AT      WASHIllKN.      Pl.l  M.MKIt      AMI       UKILK,      niSCONSI  V. 


JOHN.  H.  FOWLER 


GENERAL  OFFICE:    1705  FISHER  BLDG  .    CHICAGO. 

a.^^^h   nMi,.-*.  J  Washburn.  Wisconsin,  and 
Branch  OKices.j  Spokane.  Washington.    . 


FOWLER-JACOBS  GO. 


I  eiuuvA^  'v>^cvuk 


*VTOaW^ 


BUY  YOUR  POLES  FROM  FIRST  HANDS-THE  PRODUCER. 

Dll    cm  IICD  I  lllinCD  HA      MERCHANTS'  NATIONAL 
i  m.  rULmtlf  LUMDCn  uU.|  bank  bldg.,  Chicago. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


POLES,  TIES,  POSTS. 


PRODUCERS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 
We  want  your  Inquiries  always. 


Michigan  Poies 


White  Cedar. 

Good  Stock.  Quick  Shipments. 

PERRIZO  &  SONS,    -  Daggett,  Mich. 


We 

have 


WHITE  ^l»°Llg 

of  all  sizes. 

Let  us  quote  you  prices. 

PACE  &  HILL  CO. 

I23S  Guaranty  Bldg. 
IMINNEAPOLIS,  MINN. 


MICHIGAN  WHITE 


LARGE  STOCK. 


PROMPT  SHIPMENTS. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 


22 
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Westinghouse 

Type  N  and  O.  D.  Transformers 


A  Few  Words  as  to  Insulation 


Only  the  highest  grade  of  insulating  material  is  used  on  Type 
N  and  O.  D.  Transformers.  The  raw  material  is  inspected  and 
tested  under  the  supervision  of  an  engineer,  a  specialist  on  insulating 
material.  The  actual  application  of  the  insulation  to  the  transformers 
is  in  the  hands  of  experts,  whose  entire  time  is  devoted  to  the  study  of 
insulating  material,  and  the  improvement  of  methods  for  its  application. 

The  raw  material  is  specially  treated  by  a  process  which 
greatly  increases  its  insulating  properties  and  mechanical  strength, 
rendering  it  practically  waterproof.  Transformer  coils  are  likewise 
subjected  to  a  vacuum  treatment  to  make  them  waterproof. 

In  insulating  the  contiguous  windings  of  the  same  coil,  also 
in  insulating  coils  from  each  other  and  from  the  core,  especial  care  is 
exercised.  This  is  necessitated  by  the  severe  tests  to  which  the  product  is  subjected,  and  guarantees, 

so  far  as  the  art  of  insulating  can,  the  durability  of  Type  N  and  O.  D.  Transformers. 

i 

Type  N  and   O*   D«   Transformers   exceed   the   insulation   requirements   of 
the  National  Board  of  Fire  Underwriters* 

Westinghouse  Electric  &  Mfg.  Company 

Pittsburg,  Pa. 

■   .'■■■  -?r 

New  York,  Atlanta,  Dallas,  Baltimore,  Boston,  Buffalo,  Chicago,  Cincinnati,  Cleveland,  Detroit,  Los  Angeles,  Minneapolis,  Philadelphia,  Pittsburg, 

St.  Louis,  San  Francisco,  Syracuse,  Seattle,  Salt  Lake  City.    Denver,  Mountain  Electric  Co.    Canada, 

Aheurn  &.  Soper,  Ltd.,  Ottawa.    Mexico,  Q.  &  O.  Branlff  &  Co..  Ctty  of  Mexico. 


Cross  Section  of  Transformer. 


August  i;,  lOo, 
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2Qth   CENTURY 

LAUNCHES 

When  figuring  on  your  summer  out- 
ing, we  know  you  will  be  in  want 
o£  a  boat  of  some  description,  so 
you  can  enjoy  yourself  and  obtain 
the    benefit   of   your   vacation. 

SO   LET  US  FIT  YOU   OUT. 

RACINE  BOAT 

MANUFACTURING   COMPANY 


BOX  13,  RACINE,  WIS.,  U.  S.  A, 


Tlie  ideal  gentleman's  pleasure 
craft.  The  finest  launcli  that  floats. 
Speedy,  safe,  simple  and  reliable. 

15  FT.  FISHING  LAUNCH,  S150.00 

16  FT.  FAMILY  LAUNCH,    200.00 
35  FT.  CABIN  LAUNCH,   1,500.00 

Send  10  cents  for  8o-page  illus- 
trated catalogue  giving  the  trjth 
in  detail  about  the  best  boats  built. 


D 


URABLE  SIGNS  OF 
URABLE  STRENGTH 

electrical  and  mechanical 
are  always  found  in 
Fort  Wayne  Apparatus 


These  400  K.  W.  armatures  are  good 
examples.  Note  the  sturdy  compact- 
ness of  the  evenly  spaced  coils,  the 
smoothness  of  the  sectional  com- 
mutator clamp,  the  consistent  lack 
of  useless  material  and  the  entire 
absence  of  "blacksmith"  construction 


E 


FORT  WAYNE 

LECTRIC    WORKS 

INDIANA 


16* 
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ALLIS-GHILMERS  CO., 

CHICAGO,  U.  S.  A. 


Reynolds  Corliss  Engine. 


Sole  Builders 
of 

REYNOLDS 

CORLISS 

ENGINES 

For  All 
Power  Purposes 


SPECIAL  ENGINES  FOR  ELECTRIC  LIGHT  and  STREET  RAILWAY  PURPOSES. 

RIEDLER    PUMPS    AND    AIR    COMPRESSORS. 


If  you  are  not 
using  Columbia 
Enclosed  Arc 
Carbons  write  for 
our  money-saving 
proposition. 


NATIONAL  CARBON  GO 


CLEVELAND,  O. 


^Black  Diamond  File  Works  ^ 


4^ 


Est.  1M63. 


Twelv* 
ft^ediils 

Awai'Ssd  at 

Intertiatlonal 

Exposlt!6ii3 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 
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OUB  ««>OI>S  AKK  OM  8AI^K  1^  EVKIIV  IjKADINe  HAKDWABK 

ti-F«HU  IIV  THK  tUSrjTKD  STATES' ARID  CAHIAOA. 


■  "'f 


1 1 H.  BABNETT  COMPANY, 

PHILAI3^I,P1H!A,    PA. 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  insulation  aod  mechanical  purposes,  in  sbeeti, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VOLCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


BEFORE    CONTRACTING    FOR 

rNOA.NDESGE:iM-r       L.A.IVIF»S 

GET  THE 

STERLING    SPECIAL 

LITERATURE. 

STERLING  ELECTRICAL  MFG.  CO.  -  -  WARREN,  OHIO. 


The  Simplest,  Most  Practical  and 
Economical  Turn-down  Electric  Lamp 
ever  Invented. 


The  ECONOIVIICAL 

style  I—Pull  string  for  bright  or  dim.    Style  2— For  variation  In  light  turn  bulb  one  way 
or  th«  other.   Write  for  booklet  and  prices.    All  voltages  and  bases. 

ECONOMICAL  ELECTRIC  LAMP  CO.,  123  Liberty  St.,  New  York. 


of  every- conceiva- 
ble fonn  for  every 
conceivable  purpose 


B.  F.  STURIEVANT  CO. 

BOSTOK.MASS. 

NEW  YORX  •  PHILADEIPHIA  -  CHICASO 
L  o  N  »  o  in: 


SPRAGUE- 


ELECTRIC  COMPANY'S 


MOTORS 


are  used  to  operate  the  Ventilating 
Apparatus  in  many  of  the  most 
prominent  public  and  private  build- 
ingsin  America  because  their  superior 
design  and  construction  enable  them 
to  give  unequaled  service.    . 

Write  for  descriptive  bulletin 
No.  03301 


SPRAGUE  ELECTRIC  CO. 

Qeneral  Offices:  527-531  West  34th  ftreet,    New   York 


Vol.  nXIII.  $3.00  Per  Ahum.    SiSfeS^  SX^'^'iC 


CHICAGO,  AUGUST  22, 1903,        ^sr„,u?JS°SK.:s    lo  Cehts  a  Qqm.      No.  8. 


JMDI     CV  INSULATED 

Jlwll      ^H^  WIRES  ANDCABLES. 

RUBBER   COVERED,  WEATHERPROOF.   UNDERGROUND  AND  SUBMARINE. 

^""r.^'hu'son""^'       ^/»^  Simplex  Electrical  Co., 

Monadnock  Block.  CHICAGO.  I  lO  State  Street,  BOSTON,  MASS. 


WESTERN    SELLING  AGENT. 

H.   R.   HIXSON, 

1144  Monadnock  Block.  CHICAGO 


1889— Paris  IBxposltion, 
Medal  for  Bnbbelr  Insnlation. 

1893— World's  Fair, 
Medal  for  Bnbber  Insulation^ 


TPm£     M  *iK. 


TH£  STAJTDABB  FOB 

BUBBFB  INISIIIiATIOX. 

Sole  Manufaoturersof 


Olonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  "'p^'r  Wires. 
THE  OKONITE  CO.,  Ltd 

?I."i5;inScS;^"Vf''"*9"»-        253  Broadway,  Hew  York. 


Geo  J.  Manson.Gen'l  Supt, 
W.  H,  Hodglns,  Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

UANUFACTURERS  OF 

Paraniie  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USEi 
TBLEPHONB,  TBLEQRAPH  AND  FIRB  ALARM  CABLES. 

All  Wires  are  tested  at  Factory.  jrONESBOBO,  ISm. 


The  Bossert  Electric  Construction  Co. 

MANUFACTURERS  OF 

STEEL.  OVTL.ET  AND  JUNCTION  BOXES, 
SWrrCHBOABDS,   PAJTEK.    BOABDS,   SHriTOHES,   BTC. 


Manhattan  Flush  Plug  Receptacle 

The  newest,  neatest,  most  compact,  reliable  and 
up-to-date  Receptacle  on  the  market. 

If  you  have  not  seen  it  get  one  before  placing  your 
next  order.  Fully  described  with  hundreds  of  other 
specialties  in  catalogue  No.  16.    Free  on  application. 

MANHATrAN  ELECTRICAL  SUPPLY  CO. 


NEW  YORK:  32  Cortland!  St 


CHICAGO:  188  Fitth  Ave. 


CHICAGO    INSULATED    WIRE   CO.. 

152-154  LAKE  STR.EET. 

B&re  a^nd  Insulated  Wires  and   Cables. 
Galvanized   Steel   Strands. 

CRESCENT  RUBBER  INSULATED 

WIRES  AND  CABLES 

National  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

as^lMlCUY'sTFf^ET.  Main  Offici  and  Factory,  TRENTON,  &  1.  ^ 


STANDARD  UNDERGROUND  CABLE  CO. 


322  The  Rookery,      Westing  house  Bldg., 
Chicago.  Pittsburg. 

Mills  Bldg.,  San  Francisco. 


56  Liberty  St.,        1225  Betz  Bldg., 
New  York  City.       Philadelphia,  Pa. 
10  Post  Office  Square,  Boston. 


BARE  AND  WEATHERPROOF  WIRES  AND  CABLES. 

Rubber  Covered  Wires  and  Cables.        Underground  Cables  lor  all  Purposes. 


THOUSANDS    IN    USB. 

Bipolar  and   Multipolar  Motors 

.  from  i4  to  50  horsepower.  Dyna- 

iimos  from  10  llglits  to  700.  We  sell 

''^^or  rent.  Good  profits  for  agents. 

The  Hobart  Eleo.Mfg.  Ce.,Tray,  Ohio 


TURN-DOWN  LAMP 

Teaches  people  to  use  more  current  by  cnralug 

lamps  down  Instead  of  out. 

Write  for  detailed  information. 

PHELPS  CO.,  60  Stato  St.,  Detroit,  U.  8.  A. 


TH[» 


PHOENIX  GLASS  CO.! 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
GLOBES,  ™ES,  Etc. 

SEND  FOR    COPY    OF   OUR  NEW 
AND  LATEST  CATALOGUE. 

Pittsburg.    New  Ytrk.    CUcagd. 


H.  N.  FENNER,  President 

J.  F.  BLAUVELT,  Agent 

RUSSELL  W.  KNIGHT,  Treasurer  | 

NE\A/ 

EIMOI-AND 

BUTT 

COIVII=»AIMY 

MANUFACTURERS  OF 

IVIachinery  -fo 

r   Inscila-bing  El 

ec-trici 

al   ^A/iro 

>3 

Braiding,  Taping, 

Winding,  Twinni 

ng.  Cabling,  Stranding, 

Polishing  and  Measurii 

ig  Machines.   Cable 

Covering  Braiders 

304  PEARL  STREET, 

NB     CAS-riNO 

>S     A    S^KCIA 

EVIDENCE, 

R.  1.,  U.  S. 

A. 

■                                       ■ 

PRC 

WESTON  ElBctHcal  Ingtomenl  Co., 


Waveriy  Parli,  NEWARK,  N.  J. 


Weaten  standard  Portable  DIreet 
Beadlnc  Wattmeter. 


The  Weston  StaEiarl  PortaMe 
Direct  Reading 

Voltmeters  and  Wattmeters 

Alternating  and  Direct  Current  Circuits 

Are  thie  only  standard  portable  in- 
struments of  the  type  deserving  thia 
name.  Write  for  circular  and  pric« 
lists. 

BERLIN;  Eurepean  Weston  Electrical  Instru- 
ment Co..  No.  88  Rltterstratse. 

LONDON:  Elliott  Bros..  Century  Works,  Lewis- 
ham. 

PARIS,  FRANCE-E.  H.  Cadlot,  12  Rue  St. 
Georges. 

NEW  YORK  OFFICE-74  Cort- 
tandt  St. 


BARE  COPPER  WIRE. 

RUBBER    COVERED    WIRE. 

WEATHER  PROOF  WIRE. 

MAGNET  WIRE.  LAi¥SP  CORD, 


POWER  CABLES. 
TELEPHONE  CABLES.  OFFICE  WSH^'. 

JOHN  A.  ROEBLING'S  SONS  CO 


AGENCIES  AND    BRANCHES: 


TRENTON,  N.  J. 

NEW  YORK. 
SAN  FRANCISCO. 


"J 


PHILADELPHIA.      ATiiVr; 
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fiothissg  m  ^o  EasenUal  In  ElectHcal  Machinery  as  RELIABILITY 
And  Mothl^s  G&ntHbuies  so  Much  to  Reliability  as  SIMPLICITY 


THE    WARREN    ALTERNATOR 

Is  Simplicity  Itself  Having  no  Brushes  or  CommutaLtor  a-nd  no  R^evolving  Wire. 

BULLETINS  ON  APPLICATION THEY  TELL  YOV  ABOVT  IT. 


SANDUSKY,  OHIO,  U.  S.  A. 


Rumsey  Electrical  M'I's'  Co. 

1211  PUbert  Str.',  Philadelphia,  Pa. 

C.  W.  Hobson, 

Waco,  Texas. 


H.  B.  Coho  &  Company. 

114  Llberty<St.;  New  York. 


Western  Electrical  Supply  Co., 

St.  Louis,  Mo. 

A.M.  Searles. 

1200  Plsher  Bldg., 

Chicago,  111. 


IDEAL    FIRE    PROTECTION    FOR   ALL 
ELECTRICAL   APPARATUS. 

Highest  Awards  at  National  Export,  Central  Canadian, 
Pan-American  and  Charleston  Expositions. 

MONARCH    FIRE   APPLIANCE   CO., 
247-249  Pearl  St.,  New  York  City. 


BEFORE    CONTRACTING    FOR 

1 

IN 

0  A 

IMDESCEN-r      k. 

JK  IVI  P  S  1 

GET  THE 

STERLING   SPECIAL 

LITERATURE. 

STERLING  ELECTRICAL  MFG.  CO. 

WARREN, 

OHIO. 

!  SCHEEFFER  INTEGRA  TING 

WATTMETER 

TYPE  E  rOR  AITERMATIMB  CURRENT       TYPE  F  FOR  DIRECT  CURRENT  CIRCUITS 

DUST    AMD    BUG    PROOF 
IMPROVED  CONSTRUCTION 


TYPE  E. 


TYPEF. 


' 


Moving  pafts  afO  oxtromoly  light. 
Insuring  m  highly  sonsltlvo  mnd  ac 
ouratB  ntBterm 


WRITE  FOR  PRICES  AMD  OESORIPTIVE 
LITERATURE. 


DIAMOND   METER 
COMPANY, 


ALTERHATIMB  OURREMT. 


Peoria,  III., 


U.  S.  A. 


DIRECT  OURREMT. 


:xamwaaaaa 


•4*>«aiio«4<KmK.«4>« 


I        II     I   nil  f 


August  22,  1903 


WESTERN    ELECTRICIAN 


The  Electric  Storage  BatteryGo. 


MANUFACTURER    OF    THE 


PHILADELPHIA 


"Cbloribe  Hccumulator 

For    Central    Stations,    Ekctiic    Railways,     Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PRICE   LISTS   AND   DESCRIPTIVE   BULLETINS   FORWARDED   UPON    REQUEST. 


-SALES  offices- 


Philadelphia.  New  York,  Boston.  Chicago,  Ealtimore,  St.  Louis,  San  Francisco,        Cleveland,  Canada,  Havana.  Cuba, 

Allegheny  .ive.        100  Broadway.       60  State  St.      Marquette  Bldg.    Continental       Walnwright  Bldg.       Nevada  Block.       Citizens' Bldg.        Canadian  General        G.  F.  Ureenwood,  Manager, 
and  191b  St.  Trust  Bide.  Electric  Co.,  Toronto.  34  Emjiedrado  St 


DUNCAN  INTEGRATING  WATTMETER 


FOR 


DIRECT  CURRENT  LIGHTING  AND  POWER. 

MOST  ACCURATE  AND  UP-TO-DATE  METER  UPON  THE  MARKET. 


^    DUSTPROOF 
-^     NO  CONSTANTS 
SENSITIVE 
GOOD  MAGNETS 
LARGE  DIAL 


DUNCAN  ELECTRIC  MFC  CO., 


LA    FAYETTE,    INDIANA. 

SEND    FOR    DESCRIPTIVE    BULLETIN.' 


AMERICAN  BRAND 
WEATMERPROOF  WIRE  AHOCABlfS  I 


We  always  carry  a  large  slock  of 

WEATHERPROOF  WIRE 

for  prompt  •hipments.     Samples 
and  prices  on  application. 

AyERICAN  INSULATED  WIRE  &  CABLE  GO. 

Main  Office  and  Factory: 
241-247  S.  Jefferson  St.,  CHICAGO.  ILL. 


CARBONS 

GONSUMERS  CARBON   CO. 

LANCASTER,  OHIO,  U.  S.  A. 
Carbons  of  all  kinds  and  for  all  purposes. 


An  INCANDESCENT  LAMP  represents  a  large  Investment  ot  capital,  ingenuity  and  skilled  workmanship,  it  is  sold  at  a  price  lo  low  as  to  necessitate  eternal 
(Igllance  In  cutting  costs  to  a  mlnlmim.  A  successful  lamp  maiuficturer  can  not  afford  to  experiment  with  poor  materials.  This  explains  ilie  popularity  of 

BAKER    &    CO.'S 

408  N.  J.  R.  R.  Ave..  NEWARK,  N.  J.  1 20  LIBERTY  ST.,  NEW  YORK. 


IMUIVI 


We  Duy  ane 
Refine 
Platinum 
Scrap  also. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co — 

Ailen  Company,  L.  B 1 1 

AllJs-Chalmers  Company       22 

Alphaduct  Mfg.  Co 13 

American  Battery  Co — 

American  Conduit  Company.  7 

Amer.  District  Steam  Co 17 

Amer.  Electrical  Heater  Co..— 

Amer.  EL  Telephone  Co 14 

American  Electrical  Works..  11 
Amer.  InsuLWlre&Cable  Co.  3 
American Refl.ifc  LlghtingCo.— 
Amer.  Steel  &.  Wire  Company  6 
American  Stone CondultCo..  7 
Arnold  Elec.PowerStat.  C0..17 
Automatic  Electric  Co. 14 

Babcock  &.  Wilcox  Co — 

Badt,  F.B 17 

Baker  &,  Company 3 

Baker  &  Co.,  W.  E 17 

Bamett  Company,  G.  A  H 22 

BeardaleeChandeller  Mfg.Co.  10 

Beldler  A  Co.,  Francis 18 

Berthold  &  Jennings 19 

Bossert  El.  Construction  Co . .  1 

Brooks,  Hail  L 19 

Brown  Cbas.  L 17 

Bryan-Marsb  Company — 

Bryan,  Wm.  H 17 

Buckeye  Electric  Company..  — 

Burch.  Edward  P 17 

Buiterfleld.  J.  F 17 

Byroe  Const.  Co.,  M.  P — 

Camp  Company,  H.  B 7 

Carman  A  Co..  Charles  Whit- 
ney  17 

Carney  Bros.  Co 18 

Carolina  Loc  Pin  A  Mica  Co.  18 
Central  Aatomoblle  Repos'y.l2 

Central  Electric  Co I 

Central  Manufacturing  Co. . .  ~ 


Chlcaero  &  Alton  Railroad...  — 
Chicago  Die  A  Electric  Co...— 

Chicago  Edison  Co 4,  12 

Chic.  Fuse  Wire  A  Mfg.  Co. .  .— 
Chicago  Insulated  Wire  Co..  1 

C.  M.  ASt.  P.  R.R — 

ChrJstensen  Engineering  Co.  10 
Clark  Wirel.Tel&  Tel  Co.,T.E.  4 
Columbia  Incand.  Lamp  Co..— 
Columbus  Ins.WireA  Br.  Co. 13 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 10 

CooUdge,  Marshall  H — 

Crescent  Co 11 

Crescent  Ins.  Wire  A  Cbl.  Co.  1 
Crocker- Wheeler  Company.. 22 
Crumb  A  Company,  W.  H — 17 

Cutler-Hammer  Mfg.  Co 4 

Cutter  Elec.  &  Mfg.Company— 

D.  A  W.  Fuse  Company — 

Dearborn  Drug  A  Chem.Wks.  16 

Diamond  Meter  Company 2 

Dlckey-SuttOQ  Carbon  Co 5 

Dixon  Crucible  Co.,  Joseph..  16 
Duncan  Electric  Mfg.  Co....  3 
Du3tln  Co.,  Chas.  E 13 

Eccleston  Lumber  Co 18 

Economical  Elec.  Lamp  Co. ..22 
Edison  Decorative  A  Minia- 
ture Lamp  Department 10 

Edison  Mfg. Company 8 

Edwards  A  Company 9 

Electrical  Engineer  Institute- 
Electric  Appliance  Co 10 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company...  0 
Emmons  Elec.  Const.  Co —  — 

Empire  Wire  Co 12 

Ewlng-Merkle  Electric  Co..  .11 

FahnestockTransmltterCo-.l.^ 


Farles  Manufacturing  Co — 

Farr  Tel  A  Const.  Supply  Co.— 
Fay  A  Morrison  Lumber  Co.  .— 

Felt  A  Co.,  Chas.  E 17 

Field,  C.  J.. 7 

"For  Sale"  Advertisements..  12 
Ft.  Wayne  Elec.  Works.,  Inc.21 

Fowler,  John  H 19 

Fowler-Jacobs  Company 19 

Franklin  Eng.  A  Elec.  Co — 

Fulmer  Lumber  Co.,  D.  M 18 

General  Electric  Co 9 

General  Engineering  Co. .Thel7 
General     Incandescent     Arc 

Light  Company... 8 

General  Incand.  Lamp  Co ....  — 

Gould  Storage  Battery  Co — 

Green  Fuel  Economizer  Co..— 
Gregory  Electric  Company ...  12 

Hart  Mfg.  Co 13 

Hartford   Steam   Boiler    In- 
spection A  Insurance  Co ...  16 

Harvey.  VV.  II 17 

Hobart  Elec.  Mfg.  Company..  1 

Hoffman,  G.  W 12 

Holmes  Fibre-Graph.  Co 11 

Hopkins  A  Co. .  A.  P 18 

Humphrey.  Henry  H 1? 

Illinois  Electrical  Mfg.  Co  .  .— 
Illinois  Electric  Specialty  Co.— 

Illinois  Maintenance  Co 13 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  A  Ins.  W.  Co. . .  1 
India  Rubber  A  Qutta  Percha 

Insulating  Company 4 

International  Tel.Mfg.  Co.  ..15 

Jackson.  D,  C.  A  W.  B 17 

Jeffrey  Manufacturing  Co 16 

Johnston,  Thomas  J 11 

Kartavert  Manufacturing  Co.22 
Kellogg  Switchboard  A  Sup- 
ply Company 15,  19 


Klein  A  Sons,  Mathias . 

Kohler  Brothers 

Kuhlman  Electric  Co.. 


Leather  Preserv.  M.  Corp....— 

Leffel  A  Co.,  James 16 

Leslie  A  Co..  A.  C 14 

Lindsley  Brothers  Company..  19 

Loud's  Sons  Co.,  H.  M 19 

Lowell  Model  Co 12 

Machado  A  Roller — 

Maley,  Martin 12 

Maltby  Lumber  Company..  .19 

Manhattan  El. Supply  Co 1 

Marinette  Iron  Wks.  Mfg.  Co.l6 

Matthews  A  Bros. .  W.  N 11 

McLennan  &  Company,  K ....  10 

McNamara  Brothers 12 

Mechanical  Appliance  Co 22 

Mica  Insulator  Company — 

Michaels  A  Hilly 17 

Miscellaneous  Advs 12 

Monarch  Fire  Appl.  Co 2 

Monon  Railroad — 

Monson  Burmah  Slate  Co 12 

Moon  Mfg.  Co.,  The 15 

Morse  Cedar  Company 19 

Mueller  Company,  William.  18 
Munsell  A  Co..  Eugene 10 

National  Carbon  Go — 

National  Electric  Co 10 

National  India  Rubber  Co, .  ..— 

National  Tel.  Supply  Co 14 

Nemst  Lamp  Co 20 

New  England  Butt  Co 1 

New  York  Central  Lines 12 

New  York  Ins.  Wire  Co 5 

N.  Y.  Safety  Steam  Power  Co.  16 

Nickel  Plate  Road 18 

Northwestern  Electric  Co.. .  12 


Norton  Elec'l  Instrument  Co.— 

OkonlteCompftny,  The. 1 

Orne  Electric  Co — 

Osborn-Morgan  Co 10 


Wt^if    Oli9^A«rl#l«Huc3|     Ixxd«=«^     o*    A^ff%^*^*=^irtL^m^syo^r>r$» 


Page  AHIU  Co 18 

Paiste  Co.,  H.  T II 

Paragon  Fan  A  Motor  Co — 

Perrizo  A  Sons 19 

Phelan,  D.  W 18 

Phelps  Company 1 

Phillips,  Eugene  F 11 

Phillips  Insulated  Wire  Co.. 11 

Phoenix  Glass  Company l 

Phosphor-Bronze  S.  Co 16 

Pierson  Electric  Co — 

Pignolet,  L.  M 10 

Pittsburg  Sewer  Pipe  A  Con- 
duit Co 7 

Pittsburg  A  L.  S.  Iron  Co 19 

Porter  Cedar  Company 18 

Racine  Boat  Mfg.  Co 21 

Raymond  III.,  Francis 11 

Reislnger,  Hugo 5 

Reynolds  El.  Flasher  Mfg.Co. — 

Roebllng's  Sons  Co.,  J.  A 1 

Roouey-WestburyEl.Lmp.Co.IO 

Safety  Ins.  Wire  A  Cable  Co.  10 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Company.— 

Schott,  W.H 17 

Shelby  Electric  Company  ...— 
Simplex  Electrical  Co..  The..  1 
Simplex  Elec.  Heating  Co.  ,.11 

Smith  Co.,  S.  Morgan 16 

Sprague  Electric  Company...  7 

Standard  Elec'l  Mfg.Co 11 

Standard  Pole  A  Tie  Co — 

Standard  Tie  Company 18 


Standard  Dnderg.  Cable  Co..  1 
Standard  Vitrified  Cond.  Co..  8 

Stanley  Instrument  Co 5 

Stanton,  LeRoy  W 17 

Sterling  A  Son,  W.  C 18 

Sterling  Electrical  Mfg.  Co..  2 
Sterling  Electric  Company..  14 
Sterling  Varnish  Co.,  The....  12 
Stewart  Electric  Co.,  John  A. 13 
Stilwell-Bierce  A  Smith- Valle 

Company 9 

Stow  Mfg.  Company — 

Stromberg-Carlson  Tel.  Mfg. 

Company 15 

Sturtevant  Company.  B.  F . .  .22 
Swedish-American  Tel.  Co.  .14 


Tod  Company,  William 

Torrey  Cedar  Company , 

Towers  Pin  A  Bracket  Co.... 
United  Electric  Heating  Co., 
Valentine- Clark  Co.,  The  ... 
Varley  Duplex  Magnet  Co.. 
Vulcanized  Fiber  Company. 


Waclark  Wire  Co 1 

Wagner  Electric  Mfg.  Co — 

Walsh's  Sons  A  Company  ....  12 

Warren  Elec.  Mfg.  Co 2 

Western  Electric  Company...  7 

Western  El.  Supply  Co — 

Western  Lumber  A  Pole  Co..  19 
Westlnghouse  Air  Brake  Co.— 
Westlngbouse      Electric     A 

Manufacturing  Co — 

Weston  Electrical  Inst.  Co. ..  l 
Whitehead  Machinery  Co....— 

Whitmore.  A.  E 19 

Wllmerdlng,  C,  H 17 

Wisconsin  Central  R.  R 12 

Worcester  Company.  C.  H 18 

Yost  Electric  Mfg.  Co 21 

Young.  A.  B — 
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,  PROVIDE  FOR  SUMMER  COMFORT  EARLY-ORDER  ONE  OR  MORE 

1903  PARAGON  1903 


■  903 


!*    NOISELESS 


NEW  STYLES 


FAN  MOTORS 


COMPACT 


NEW  PRICES  EASY  RUNNING  RIGID  CONSTRUCTION 

— CALL   AND   SEE  THEM   OR   WRITE   FOR   PRICES — 


CHICAGO    EDISON    COMPANY,      139    Adams    St.,     CHICAGO. 


NEW  FIELD   REGULATOR 


Construction — The 


I  NEW  FIELI 

HI  HIGH  Design— Perfect. 

■  M  Best. 

_       _'   ._         Deterioration  of  resistance  impossible. 

Tg"""'  '  '      Will  carry  overloads  without  injury. 

Grounding  impossible — owing  to  the  material  con- 
struction of  the  base  and  method  by  which  the  current- 
carrying  parts  are  connected. 

The  method  of  control — smooth  and  easy — will 
not  stick — nor  will  the  jar  of  machinery  cause  any 
deviation  of  the  lever. 


THE  CUTLER-HAM]V1ER  MFG.  CO 
MILWAUKEE 


LOW 

IN 

PRICE 


Bra-ncK 

New   York 

136  Liberty  St. 

Bostorv 
176  Feder&I  St 


Offices 

Chic&go 

1232  Monadnock  Bldg. 

Pittsburg 
319  Frlck  Building 


WE  MANUFACTURE 


WIRELESS 

TELEGRAPH  APPARATUS 


This  Set  Costs  SSO.OO  F.  O.  B.  Factory. 

Comprises  Complete  Sender  and  Receiver  for  Stationary  or  Portable  Work. 

Write  us  for  Anything  Pertaining  to  Wireless  Telegraph  Apparatus  and  Supplies. 

We  can  furnish  you  separate  parts,  or  any  special  parts  tliat  you  may  require. 
Spark  Coils,  Coherers,  Relays,  Registers,  Recorders,  Automatic  Tappers.  We 
can  furnish  you  prices  on  Special  College  Sets,  Students'  Sets,  and  also  on  our 
Special  Commercial  Wireless  Telegraph  Sets,  for  short -distance  or  long-distance 
telegraph.    Write  us  for  pamphlet  and  circular. 

If  you  are  interested  in  the  Wireless  Telegraph,  the  Clark  Wireless  System 
has  shown  its  merit  in  all  tests  and  requirements.  We  can  fill  your  orders  for 
high-grade  apparatus. 

Thos.  E.  Clark  Wireless  Telegraph  &  Telephone  Go. 

Detroit,  Mich.,  U.  S.  A. 
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There  is  No  Higher-Class  India-Rubber  insulation 
For  Wires  and  Cables  than 

M  A  B I  RS  H  ANA/. 


IX 


Authorized  Manufacturers  of  th* 


:xibi-e:  tui 


'XA/IFSE. 


i  The  India-Rubber  and  Cutta-Percha  Insulating  Co., 


ii 


Sales  Office, 
ID  Cortlandt  St.,  New  York. 


MAIN  OFFICE,  Glenwood  Works, 

YOIMKI 


,    IM.  Y. 
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For  all 

special  lighting 

purposes 

use 

"Electra" 

Flame  Light 

Carbons. 


HUGO  REISINGER,  U  Broadway,  New  York  ^^^^^^^^^" 


Ask  for 

special  list 

on 

High 

Grade 

Battery 

Carbons. 


Noii-Aroing  Fua«, 

250  VOLTB 

O      ' 

.30   ^••»«s;...v  ■■ 


TYPE  C   INDICATING   FUSE   BEFORE   BLOWING 


TYPE  C   INDICATING   FUSE   AFTER   BLOWING 


D.&W.  FUSES 

HAVE  AN  AIR  DRUM  WHICH  IS  ONE 
OF  THE  IMPORTANT  FEATURES 
EXPLAINED    IN    BULLETIN    No.    101. 

SEND    FOR    A    COPY. 

IT   WILL    INTEREST   YOU. 


Antral  ^lairirCjmtjiau^, 


GENERAL 
WESTERN 
AGENTS, 


264=266=268=270  FIFTH  AVENUE, 
CHICAGO. 


Crimshaw. 


Raven  White  Core. 


Raven  Black  Core. 


ALL  OUR  WIRES  pass  inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    Wealso  mamifaclnre  Crimshawand  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
114.  116  &  118  Liberty  St..  New    lork. 


BRANCHES:   {,,2 CHICAQO:^^ 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO: 
a  Second  St. 


O    A    R    B 


IM 


IHE  DICKErSDTTON  CARBOIfCOM^NY, 


LANCASTER,  O. 

WE    MANUFACTURE    ELECTRIC    LIGHT    CARBONS   OF   ALL    KINDS,   DRY 

BATTERIES   AND   BATTERY   CARBONS,   CARBON    BRUSHES 

AND    SPECIALTIES,     ELECTROLYTIC^  CARBONS. 
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American  Steel  &  Wire  Co. 


Onicago 


New  York 


Worcester 


Denver 


San  Francisco 


BARE   AND    INSULATED 

ELECTRICAL  WIRES 


CLASSIFIED    INDEX   OF    ADVERTISEMENTS. 


Adlusters,  Inc.  liamps. 

Inc.  El.  Lt.  Manipulator  Co. 

Air  Brakes. 

Westinghouse  Air  Brake  Co. 

Ancbors  (Tel.  &  Tel.) 

Matthews  &  Bro.,  W.  N. 
Anjiiixiciators. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Automobile  Beposltory. 

Central  Automobile  Reposty. 
Batterlea  and  Jars. 

Central  Electric  Co. 
Edison  Mfg.  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Bells,  Buzzers,  Etc. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Apnliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  Dresslne. 

Dixon  Crucible  Co.,  Jos. 
Leather  Preserver  Mtg.  Corp. 

BeltLng. 

Leather  Preserver  Mfg.  Corp. 

Bloivers. 

Sturtevant  Co.,  B.  F. 

Boats. 

Racine  Boat  Mfg.  Co. 
Boiler  Compounds. 

Dearborn  Drug  dc  Chem.  Wks. 

Boilers. 

Babcock  &  Wilcox  Co. 
fllinois  Maintenance  Co. 
N.  Y.  Safety  Steam  Power  Co. 
Whitehead  Machinery  Co. 

Books,  Kleetrlcal. 

Electrician  Publishing  Co. 

Bmshes. 

Central  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Fibre-Graphite  Co. 
Western  Electric  Company. 

Cattle  Haneers. 

National  Tel.  Supply  Co. 
Western  Electric  Co. 

Cables.  (See  Wires  and  Cables) 
Carbons,     Points    and 

Central  Electric  Co. 
Chicago  Edison  Go. 
Consumers  Carbon  Co. 
Dickey-Sutton  Carbon  Co. 
Electric  Appliance  Co. 
National  Carbon  Co. 
Relslnger,  Hugo. 
Western  Elect.  Supply  Co. 

Caetines. 

Cbrlstensen  Engineering  Co. 
New  England  Butt  Co. 
Smith  Co.,  S.  Morgan. 
Chains. 

Jeffrey  Mfg.  Co. 

Circuit  Breakers. 

Cutler-Hammer  Mfg.  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Ft.  Wayne  Elec.  Wlis.,  Inc. 
Western  Electric  Company. 
Westinghouse  El.  &  Mfg.  Co. 

Coal   and   Ashes    ISand- 
ILns  DlAchlnery. 

Jeffrey  Mfg.  Co. 

Colls  and  ]Uafi:netH. 

Varley  Duplex  Magnet  Co. 
Western  Electric  Co. 

I'ommatator  Compound 

Allen  Co.,  L.  B. 
McLennan  &  Co..  K. 

<;ondult  and  CondnltH. 

Alphaduct  Mf|^.  (Jo. 
American  Conduit  Company. 
American  Stone  Conduit  Co. 
Camp  Company,  H.  B. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Field,  G.  J. 

Pittsburg  Sewer  Pipe  &  Con- 
duit Co. 
Spraeue  Electric  Co. 
Standard  Vitrified  Cond,  Co. 
Weetem  Elect.  Supply  Co. 


Contractors  and  Electric 
Iiig:ht  Plants. 

Crocker- Wheeler  Co. 
Ft.  Wavne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  Elec.&Mfg.Co. 
Cross-Arms,     Pins     and 
Brackets. 
Berthold  &  Jennings. 
Carolina  Loc.  Pin  &  Mica  Co. 
Central  Electric  Co. 
Central  Manufacturing  Co. 
Eccleston  Lumber  Co. 
Standard  Pole  A  Tie  Co. 
Towers  Pin  &  Bracket  Co. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 

Cut-Onts  and  S'witches. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Cutter  Elec.  &  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Hart  Manufacturing  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

WeBtinghouse  El.  &  Mfg.  Co. 
Cuts. 

Franklin  Eng.  &  Electro.  Co. 
Bynamos  and  JUCotors. 

Central  Electric  Co. 

Cbrlstensen  Engineering  Co. 

Crocker -Wbeeler  Co. 

Dustin  Co.,  Gbas.  E. 

Ewing-Merkle  Elec.  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Illinois  Maintenance  Co. 

Mechanical  Appliance  Co. 

National  Electric  Co. 

Northwestern  Electric  Co. 

Sprague  Electric  Co. 

Stewart  Elec.  Co.,  John  A. 

Stow  Manufacturing  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 

Whitehead  Machinery  Co. 

Economizers,  Fuel 

Green  Fuel  Economizer  Co. 

Electric  Keating  Appl. 

American  Elec.  Heater  Co. 
Simplex  Elec.  Heating  Co. 
United  Electric  Beating  Co. 
Western  Electric  Co. 

Electric  Railways. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Electrical  and   mechan- 
ical Enerineers. 

Arnold  Elec.  Power  Stat'n  Co. 

Badt,  F.  B. 

Baker  &  Co.,  W.  E. 

Brown,  Chas.  L. 

Bryan,  Wm.  H 

Burch.  Edward  P. 

Butterfteld   J.  F. 

Byrne  Const.  Co,,  M.  P. 

Carman  &Co,,  Chas. Whitney. 

Crumb  &  Company.  W.  H, 

Eramons  Elec.  Const.  Co. 

Pelt  &  Co.,  Chaa.  E. 

General  Engineering  Co., The 
Harvey.  W.  H. 

Humphrey,  Henrv  H. 

Jackson,  D.  C.  &  W.  B. 

Kobler  Brothers. 

Michaels  &.  Hilly. 

Orne  Electric  Co. 

Sargent  &  Lundy. 

Schott,  W.  H. 

Stanton,  Le  Rov  W. 

Wllmerdlng,  C.  H. 
Electrical  Instruments. 
(Recording  and  Testing.) 

Central  Electric  Co. 

Diamond  Meter  Co. 

Duncan  Elec.  Mfg.  Co. 

Electric  Appliance  Co. 


Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Elec.  Specialty  Co. 
Machado  &  Roller. 
Norton  Elec'l  Instrument  Co. 
Pignolet,  L.  M. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  &.  Mfg.  Co, 
Weston  Electrical  Tnst.  Co. 

Electro-Platins  3Iach'y. 

Crocker-Wheeler  Company. 
General  Electric  Co. 

Elevators -Conveyors. 

Jeffrey  Mfg.  Co. 

Engines,  Gas  and  Graso- 
line. 

Lowell  Model  Co. 
Marinette  Iron  Wks.  Mfg.  Co. 

Engrines.  t^team. 

Allis-Chalmers  Company. 
Dustin  Co.,  Chas.  E. 
Illinois  Maintenance  Co, 
N.  Y.  Safety  Steam  Power  00. 
Stewart  Elec.  Co.,  John  A. 
Sturtevant  Co.,  B.  F. 
Tod  Company,  William. 
Whitehead  Machinery  Co. 

Fans  and  Fan  Motors. 

Central  Electric  Co. 
Crocker- Wheeler  Company. 
Edison  Mfg.  Co. 
Ewing-Merkle  Elec.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Fibre. 

Kartavert  Mfg.  Co. 
"Vulcanized  Fibre  Co. 

Files. 

Barnett  Co.,  G.  &H, 

Fire  Extingrnishers. 

Monarch  Fire  Appliance  Co. 

Fixtures.  Oas  and  Elec. 

Beardslee  Chandelier  Mfg.Co. 

Flashers. 

ReynoldsE',  Flasher  Mfg.Co. 

Flexible  Shafts. 

Stow  Mfg,  Co. 

Forges. 

Sturtevant  Co.,  B.  F. 

Fuses  and  Fuse  TTire. 

Central  Electric  Co. 
Chicago  Die  &  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg.Co. 
D.  &  W.  Fuse  Company. 
Electric  Appliance  Co. 
Western  KiecDnc  Company. 
Western  Elect.  Supply  Co. 

Qlobes,    Reflectors    and 
Shades. 

American  Refl,&  Lighting  Co, 
Farles  Manufacturing  Co 
Phoenix  Glass  Co, 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

€rraphite  Specialties. 

Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre- Graphite  Co. 

Heating   (ExhauNt 
Hteam). 

Amer.  District  Steam  Co. 

Heating     and    Tentilat- 
ing  Apparatus. 

Sturtevant  Co.,  B.  F. 

Holders,  Inc.  Liamps. 

Incandesent    Electric   Light 
Manipulator  Co. 

Inspection  A-  Insurance. 

Hartford   Steam    Boiler  In- 
spection &.  Insurance  Co. 

Insulating  machinery. 

New  England  Butt  Co. 


Insulators  and  Insulat- 
ing Materials. 

Akron  Smoking  Pipe  Co. 
American  Electrical  Works. 
American  Steel  &  Wire  Co, 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co, 
General  Inc.  Arc  Light  Co, 
Indiana  Rub.  &  Ins.  Wire  Co, 
Kartavert  Mf^.  Co, 
Mica  Insulator  Co. 
Muusell  &  Co.,  Eugene, 
National  India  Rubber  Co, 
New  York  Insulated  Wire  Co. 
Okonite  Co,,  The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  Vitrified  Cond.  Co. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

liamps,  Arc. 

Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co, 
Gregory  Electric  Co. 
Nernst  Lamp  Co. 
Osborn-Morgan  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co, 
Westlnghouse  El.  &  Mfg.  Co. 

Ivamps,  Incandescent. 

Bryan-Marsh  Company. 
Buckeye  Electric  Company, 
Central  Electric  Co. 
Chicago  Edison  Co. 
Columbia  Incan.  Lamp  Co. 
Economical  Elec.  Lamp  Co. 
Edison  Decorative  &  Minia- 
ture Lamp  Dept. 
Electric  Appliance  Co. 
Ewing-Merkle  Elec,  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Nernst  Lamp  Co. 
Phelps  Company. 
Rooney-WestburyEl.Lmp.Co. 
Sawyer-Man  Elec.  Co. 
Shelby  Electric  Co. 
Standard  EIpc'I  Mfe.  Co. 
Sterling  Electrical  Mfg,  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

liamps,      Incandescent— 
Replacers  &  Cleaners. 

Inc.  El.  Lt.   Manipulator  Co, 

Lamps,  Nernst. 

Nernst  Lamp  Co. 

liightning  Arresters. 

Central  Electric  Co, 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Western  Electric  Co. 

Linemen's  Climbers. 

Klein  &  Sons,  Mathlas. 

Magnft  Steel. 

Leslies  Co  ,  A.  C. 

magnet  Wires. 

(See  Wires  and  Cables.) 

manufacturers'  Agent. 

Ra>mond  III,  Francis. 

mechanical  Braft. 

Sturtevant  Co.,  B.  F. 

mica. 

Mica  Insulator  Co. 
Munsell  fit  Co..  Eugene. 

mining  Apparatus,  Elec. 

Crocker-Wneeler  Company. 
General  Electric  Co. 
Jeffrey  Mfg.  Co, 
Western  Electric  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

motors.  (See   Dynamos    and 
Motors). 

IVippers  and  Pliers. 

Klein  &  Sons,  Mathlas. 


I  Patent  Attorneys. 

Johnston,  Thomas  J. 

Phosphor  Bronze. 

Phosphor  BronzeSm.Cc.Ltd. 

Platinum. 

Baker  &  Com  pany. 
Poles  and  Ties. 

Beidler  &  Co.,  Francis, 
Berthold  &  Jennings. 
Brooks,  Hall  L. 
Carney  Bros.  Co. 
Coolidge,  Marshall  H. 
Eccleston  Lumber  Co. 
Fay  &  Morrison  Lumber  Co. 
Fowler,  John  H. 
Fowler-Jacobs  Company. 
Fulmer  Lumber  Co..  D.  M. 
Hopkins  &  Co.,  A.  P. 
Kellogg  Switch.  &  Sup.  Co. 
Lindsley  Bros.  Co. 
Loud's  Sons  Co.,  H.  M. 
Maltby  Lumber  Co. 
Morse  Cedar  Co. 
Mueller  Company,  William. 
Page  &  flill  Company. 
Perrizo  &,  Sons. 
Phelan,  D.  W. 
Pittsburg  &  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Standard  Pole  &  Tie  Co. 
Standard  Tie  Company. 
Sterling  &  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co..  The 
Western  Lumber  cfe  Pole  Co. 
Whitmore,  A.  E. 
Worcester  Co.,  C.  H 

PoUsh  (metal). 

Hoffman,  Geo.  W. 
Porcelain. 

Akron  Smoking  Pipe  Co. 
Poorer  Transmission 
machinery, 

Jeffrey  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

Stilwell-Bierce  Smith- Vaile. 
Pulleys. 

Smith  Co.,  S.  Morgan. 

Stilwell-Bierce  Smith- Valle. 
Rail  Bonds. 

American  Steel  &  Wire  Co. 

Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 

Re  -  IVinding— Rep  airs. 

Chicago  Edison  Co. 
Gregory  Electric  Co. 
Illinois  Electrical  Mfg.  Co. 
Northwestern  Electric  Co. 
Pierson  Elec.  Co. 
Stewart  Elec.  Co.,  John  A. 

Rheostats. 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Western  Electric  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Schools  and  Colleges. 

Electrical  Engineer  Inst. 

Second-Hand  Hach'y. 

Dustin  Co.,  Chas.  E. 
Gregory  Electric  Co. 
Illinois  Electrical  Mfg.  Co. 
III.  Maintenance  Co, 
Matthews  &  Bro..  W.  N. 
Northwestern  Electric  Co. 
Stewart  Electric  Co.,  John  A. 
Walsh's  Sons  &  Co. 
Whitehead  Macbinery  Co. 

Slate. 

Maley,  Martin. 
McNamara  Brothers. 
Monson  Burmah  Slate  Co. 
Young.  A  B. 

Sockets  A  Keceptacles. 

Palste  Co.,  H.  T. 
Yost  Elec.  Mfg.  Co. 

Soldering   Sticks,  Salts 
and  PastC' 

Allen  Co..  L.  B. 
Crescent  Co. 
Western  Electric  Co. 

Speaking   Tubes. 

Central  Electric  Co. 
Kdwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 


Speed  Indicators. 

Weston  Electrical  Inst  Co. 

Springs. 

American  Steel  &  Wire  Co. 

Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Supplies,  General  Elec, 

Central  Electric  Co. 
Chicago  Edison  (^o. 
Electric  Appliance  Co. 
Ewing-Merkle  Electric  Co. 
General  Electric  Co.    - 
Manhattan  Elect'l  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Telephones,     Telephone 
material    and   SvFitch- 

boards. 

American  El,  Telephone  Co, 
Automatic  Electric  Co. 
Central  Electric  Co. 
Pahnestock  Transmitter  Co. 
Farr  TeL  &  Const.  Supply  Co. 
International  Tel.  Mfg.  Co. 
Kellogg  Switcbb.  &  Sup.  Co. 
Moon  Mfg,  Co.,  The. 
Sterling  Electric  Co. 
Stromberg-Carlson  Tel.M.  Co. 
Swedish-American  Tel.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Tools. 

Klein  &  Sons,  Mathlas. 
Western  Electric  Co. 

Transformers. 

Central  Electric  Company. 
Cbrlstensen  Engineering  Co 
Crocker-Wheeler  Company. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Co. 
National  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westlnghouse  El.  &  Mfg.  Co 

Turbines^  Water  Wheels 

Leffel  A  Co.,  Jas. 
Smith  Co.,  S.  Morgan. 
StllweU-Bierce    Smlth-Vaile 

Varnishes. 

Sterling  Varnish  Co. 

Tulcanized  Fibre. 

Vulcanized  Fibre  Co. 

IVirelessTeLApparatus. 

Clark  Wirel.Tel&Tel.Co.,T.E. 

W^ires  and  Cables— Mag- 
net Wires. 

American  Electrical  Works. 
Amer.  InsuLWire  A.  Cable  Co. 
American  Steel  &  Wire  Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Clolumbua  Ins.  Wire  A  Brass 

Co. 
Crescent  Ins.  Wire  ACbl.  Co. 
Electric  Appliance  Co. 
Empire  Wire  Co. 
General  Electric  Co. 
Indiana  Rub.  &  Ins.  Wire  Co. 
India  Rubber  &.  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  &  Sup.  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co 
Okonite  Co.,  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co. 
Roebllng's  Sons  Co.  J.  A. 
Safety  Ins.  Wire  &■  Cable  Ck) 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Waclark  Wire  Co. 
Western  Rlec.  Supply  Co. 
Western  Electric  Company. 
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THE    H.    B.    CAMP    CO. 


:  MANUFACTURERS  OF= 


"Camp"  Standard  Vitrified  Clay  Conduits  for  Underground  Wires. 
Installers  of  Complete  Underground  Conduit  Systems. 


SALES    OFFICES: 


Room  85  Hartford  Building,  Chicago. 


170  Broadway,  New  York. 


I 


STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  tliat  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,      Suile  29.  94  La  Salle  St.,  Chicago,  III. 


FIELD  CLAY  CONDUITS. 

ALL  TYPES. 

Multiple  Conduits  Single. 

Largo  Factopies  in  East  and  WBst. 
Moderate  PricBs. 

Promttt  Deliveries. 

Write  or  telephone  your  requirements  and  we    will 
submit  samples  and  prices. 

Telephone  Q.   J.    FIELD, 

S02S  Broad.  29  Broadway.  New  York. 


^r1l■m»^nw»»tf^^»»^w</^^^t^^l^CT^^■^^a^w^J^^(w^»^^^»^l»l^^l^l^w»^«»^w><w>%^^»M»w»^ 


Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturers  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2,  3,  4  AND   6   DUCT. 

Superior  Conduits  for  under- 
ground wires  a  specialty. 


General  Office  and   Factoi 
PITFSBURG,    KAN 


,.:  ^^ 


Branch  Office  and  Sale  Yard:    2417   East    18th    Street,   KANSAS  CITY,    MO. 


BWMMiWMMMWM«MMK#a 


J 


WESTERN  ELECTRIC 

COMPANY 

Chicago,  Mew  York, 

St.  Louis,    Denver,    Kansas  City,    Phlla. 


MOTOR  DRIVEN 
Steel    Plate   Blowers 

. . . and . . . 

Exhaust  Fans 


BULLETIH  Ho.  3020  OH  REQUEST. 


^^    INIERfiROUND  CONDUIT 


Insulation   Tett, 


66,000 

VOLTS. 


nilD  (absolutely—  ~] 

UUK  Elecirolycis-Prott.      I 

CONDUIT  \  rr;.';::;. 

jS  '  Hon-Corrosive,  j 

(,  Perfect  Insulator.     J 

A  perfect  joint  which  is  self-aligning,  making  the 
conduit  line  a  solid  tube  from  manhole  to  manhole. 

Construction  simple,  rapid  and  inexpensive, 
requires  no  skilled  labor. 

Cables  drawn  more  easily  and  a  longer  distance 
than  in  any  other. 

Resistance  strength  when  underground  as  great 
as  any. 

Life  of  Conduit  everlasting.  Asphalt  never  de- 
teriorates. 


AMERICAN  CONDUIT  COMPANY, 


MANUFACTURERS  OF 


BITUMINIZED  FIBRE.        (Patenteil.) 

OFFICES:  FACTORIES: 

720  Arcade  Building,  Philadelphia,  Pa.  Chester,  Pa. 


822  Manhattan  Building,  Chicago,  III. 
336  Macy  Street,  Les  Angeles,  Cat. 


Chicago,  III. 
Los  Angeles,  Cal. 


SPRAGUE      ^ 
ELECTRIC  COMPANY'S 


MOTORS 


are  used  to  operate  the  Ventilating 
Apparatus  in  many  of  the  most 
prominent  public  and  private  build- 
ings in  America  because  their  superior 
design  and  construction  enable  Ihem 
to   give  unequaled   service.     . 

Write  for  descriptive  bulletin 
No.  03301 


SPRAGUE  ELECTRIC  CO. 

General  Offices:  527-531   West  34th  Street,    New   York 
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single  Duct.       Multiple  Duct. 
2,  3,  4,  6  and  9  Duct. 


STANDARD  VITRIFIED 
CONDUIT  GO. 


39-41  Cortlandt  Street, 
NEW  YORK. 


LARGEST  FflCTORIES  IN  THE  WORLD 

EXCLUSIVELY  .  CONDUIT  .  AND  .  INSULATORS 


ANNUAL   CAPACITY 

25,000,000  Ft.  Conduit. 

4,000,000  Insulators. 


Manhat'an 
Third  Rail  Insulator. 


"The  RecognlZi-d  Authority  on  Wiring  and  Construction." 

The  universally  adopted  National  F^IectricalCodeexplained 
and  illustrated  in  tbis  year's  edition  of  the  hand-book. 

Standard  Wiring 

For  Electric  Light  and  Power. 
By  H.  C.  CUSHING,Jr.,A.  I.  E.E.,  Electrical  Engineer  and  Inspector. 

ADOPTED 

By  the  Fire  Underwriters  of  the  United  States. 
Uy  Cornell  University.  Stanford  University  and  other  Techni- 
cal CoUeijesand  Schools. 
By  over  27.000  Electrical  Engineers.  Ceotral  Station  Managers 
-    and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly 
up  to  date. 

It  contains  all  the  necessary  Tables.  Rules.  Formulas  and  Illus- 
trations, 

It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent 
disputes. 

Flexible  Leather  Cover  {pocket  size),  S  I  .OO. 

Sent  post  paid  upon  receipt  of  price,  by 

Electrician  Publishino  Co., 


eio  Marouette   Building 


CHICAGO,  ILL. 


NOTICE  TO  THE  TRADE. 


The  Edison  Primary  Battery  is  fully  protected 
by  patent.  No.  430,279,  dated  June  17,  iSgo, 
granted  to  Thomas  A.  Edison.  The  use  of 
renewals  purchased  from  unauthorized  persons 
is  an  infringement  of  this  patent,  and  will  be 
treated  as  such  by  this  compan)'.     :;     ::     ::     :: 

EDISON  MANUFACTURING  COMPANY. 

ORANGE.  N.  J.,  U.  S.  A. 
83  Chambers  Street,  New  York.         304  Wabash  Avenue,  Chicago. 


BULLETIN 
No.  172 


BULLETIN 
No.  155 


BULLETIN 
No.  162 


BULLETIN 
No.  IS2 


G.I. 


STANDS    FOR    ELECTRICAL  AND    MECHANICAL   PERFECTION. 
Bullmt  In*,     BluKorlnts,     Phot  o  gr  a  ph  m  ,     E*l  I  mmt»*,     Eto.,     Mallmd     Upon     A  Bpllcat  loita 

GENERAL  INCANDESCENT  ARC   LIGHT  CO.,   NEW  YORK,   N.  Y. 


220  Devonshire  St..  Boston.  Ma=s. 
llilS  Marquette  Bldg.,  Chicago,  111. 


638  Century  Bldg.,  St.  Louis,  Mo. 
1732  Champa  St.,  Denver,  Colo. 


BIO  New  England  Bldg.,  Cleveland,  Ohio. 
319  Hayward  Bldg.,  San  Francisco,  Cal. 


57  Perin  Bldg.,  Cincinnati,  Ohio. 
115-117  Cannon  St.,  London,  E.  C.  Eng 


BULLETIN 
No.  64 


BULLETIN 

No.   94- 


BULLETIN 
No.    60 

BULLETIN 
No.  240 

BULLETIN 
No.  66 

BULLETIN 
No.  61 

BULLETIN 
No.  190 
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THE  VICTOR  TURBINE  WATER  WHEEL 


Its  high  speed,  close  regulation,  great  capacity, 
high  efficiency,  perfect  cylinder  gate  and  steady 
motion  will  particularly  commend  it  to  all  con- 
templating developing  plants  of  this  kind. 


OUR    OTHER    SPECIALTIES    ARE: 

STEAM  and  POWER  PUMPING  MACHINERY  for  all  purposes,  AIR  COMPRESSORS 
for  the  Air  Lift  system  and  general  use,  JET  and  SURFACE  CONDEN- 
SERS, AIR  PUMPS,  VACUUM  PUMPS,  STILWELL'S  FEED  WATER 
HEATERS,  FILTER  PRESSES  and  OIL  MILL  MACHINERY. 

IF  INTERESTED,  WRITE 

IL°STILWELL-BIERGE&SMITH-VAILECO. 

NEW  YORK.  141    Broadway.  PHILADELPHIA,  619  Arch  Street. 

BOSTON.  73  Oliver  Street.  CHICAGO,  311  Dearborn  Street. 

NEW  ORLEANS.  304  Hennen  Building.  LONDON.  97  Queen  Victoria  Street. 

BALTIMORE,  1607  Continental  Trust  Building.  CLEVELAND.  1116  New  England  Building. 

E.  F.  AUSTIN,  Sales  Agent,  Smilli  Block,  PITTSBURG,  PA. 


PATENTED  TELEPHONY 

A  review  of  patents  pertaining  to  Telephones  and  Telephonic  Apparatus  by  the 

American  Electrical  Engineering  Association. 

COXTF.NT8 :  Imroductorj.— Percentage  of  Patents  Sustained.— Supreme  Court  Decisions. 
—Berliner  Case.— Induction  Coll.- Drawbaugh  Cases.- Hunnin^s  Transmitter.— Subscribers'  Calls. 
—Switchboards.— Law  System.— Mann  System.— Multiple  Hoard.— E.xpress  System.— Raverot-Hess 
System.—Comparative  AdvantaKes.  Multiple  and  Divided  Hoard  Systems,— Carney  Plug  Board.— 
Brief  Mention.— Automatic  Switchboards.- Conclusions.- Index. 

Patent  of  A.  G-  Bell,  No.  174,465.  Patent  of  Emile  Berliner,  No.  233,969.  Patent  of  Emlle 
Berliner.  No.  4t^3.o69.  Patents  of  Emlle  Berliner  in  Parallel  Columns.  Patent  of  C.  A.  Cheever, 
No.  203.463.  Patent  of  H.  H.  Eldred,  No.  303.714.  Patent  of  Thos.  A.  Watson.  No.  256,258. 
Patent  of  L.  B.  Firman,  No  283.334  Patent  of  M.  Q.  KelloKg.  No.  247.199.  Patent  of  C.  E.  Scrlbner. 
No.  330  058.  Patent  of  C.  E.  Scribner.  No.  300.144.  Trunking  Principle.  Patent  of  Shaw  & 
CDilds.  No.  319.856.  Mann  System.  Patent  ot  L.  B.  Firman,  No.  252  576.  Western  Union  Pin 
Switch.  Express  System.  Patent  of  Sabin  &  Hampton,  No.  513.534.  Subscriber's  Automatic  Sig- 
nal.   Eaverot -Hess  System.    Patent  of  M.  J.  Carney,  No.  258,886.    Apostoloff  System. 


ELECTRIC    HEATING 

laundry  irons,  pressing  irons,  disc  stoves,  glue  pots,  warming  pads,  sol- 
dering irons,  cooi<ing  apparatus,  radiators  and   numerous    otiier    devices. 
SEND  FOR  PRICES. 

UNITED  ELECTRIC  HEATING   CO. 

26->   Randolph   St  .    DETROIT,   MICH. 


Handsomely  Boand  in  Cloth. 


Sent  Prepaid  on  Receipt  of  Price,  $1,50. 


ELECTRICIAN  PUBLISHING  CO.,    5f0  Marquette  Building,    CHICAGO. 
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GENERAL  ELECTRIC  COMPANY'S 

Multiplex  Arresters 

PROTECT  ALTERNATING  CIRCUITS  AGAINST  LIGHTNING 
AND  ALL  EXCESSIVE  VOLTAGES. 

Alternating  circuits  are  more  frequently  subjected  to  abnormally  high  voltage 
strains  than  is  generally  recognized. 

These  strains  may  be  due  to  surgings — the  sudden  opening  or  closing  of 
switches — resonance  or  capacity  effects — static  charges — lightning. 

The  General  Electric  Multiplex  Arrester  not  only  protects  against  lightning, 
but  acts  equally  well  as  a  safety  valve  to  discharge  any  excessive  voltage  accum- 
ulations. 

Write  to  the  nearest  General  Electric  Office  for  information  on  this  new  and 

important  device. 

GENERAL  OFFICES:     SCHENECTADY,  N.  Y. 


Chicago  Office:    Monadnocl<  Block. 


Sales  Offices  in  all  Large  Cities. 
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An  enclosed  fuse  for  ANY  STYLE  cut= 

out,  switch  panel  or  switchboard. 

The  McBride  "Arkless"  Fuses  take  the 

place  of  old  style  link  fuses  in  old  style 

connections. 

Made  for  125  and  250  volt,  any  aniper= 

age.     Low  in  price. 

EDISON  MINIATURE   LAMPS 

¥                         Over  400,000  Annually  Shipped 

ijl^^           All  types — every  variety. 
^I^^^S             Prompt  shipment — in  any  quantity. 

^mhHp                                 Miniature  and  Candelabra  Sockets 
H^K                                   and  Keceftacles, 

EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Electric  Company,  Harrison,  N.  J. 

Eieciric  Appliance  Company, 

Electrical  Supplies, 

92  and  94   West  Van  Buren  Street,           -          CHICAGO, 

SOFT 
GREEN 

VOLT  -  AMMETERS, 

"jF^  POCKET  SIZE. 

I  vdiS.miS'i^     For  Testing  Batteries  and  Battery 
A-« "ifiB^LiT/,     Circuits,  Locating   Faults, 
,A>     ^    Grounds,  etc. 

RELIABLE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

78-80  Cortlandt  St.,  NEW  YORK,  N.  Y. 


MICA 


A     VERY     SOFT    MICA      FOR     COMMUTATOR      INSULATION. 

We  are  the  original  and  largest  Importers  of  this  quality  and  have  direct 
connection  for  our  supply.  If  you  have  not  used  this  quality  let  us  send 
you  a  sample  order.      Prices  lowest  in  the  market.      ALL  OTHER  QUALITIES. 

EUGENE  MVNISELIi  &  COMPASfT, 

CHICAGO  AND  NEW  YORK. 


Enclosed  Arc  Lamps 

FOR  ALL  CIRCUITS. 

The  Osborn-Morgan  Company 

CLEVELAND.  OHIO, 


BEARD5LEE  CHANDELIER' MTG  (^f'i^^i^'^^it^' 

GAS  &  ELECTRIC   FllXTURES '^o--"- TRADE. 


Direct  Current 


QENERATORS 

Belted    or   Direct   Coupled 

Built  in  Capacities  up  to  LOGO  K.  W. 


100  K.  W.  DIRECT  CURRENT   GENERATOR. 

Our  apparatus  representB  the  latest  de- 
velopment of  design  and   construction. 

NATIONAL  ELECTRIC  CO. 

Successor  to  Chrlstensen  Engineering:  Co. 

niLWAUKEE 


Chicago:    Old  Colony  BIdg. 
Pittsburg:     Qcllatly  &  Co. 


iaS"'raSci1co('<"''0—*  Clark  Co. 


Gale's  Commutator 
Compound. 

The  Only  Article  That  Will  Prevent  Sparking. 
Will  keep  the  Commutator  In  good  condition  and  prevent  cutting.    Absolutely  will  not  gum  the  brushes. 
SOc.  per  stick.   SS.OO  per  dozen     Send  50e.  for  trial  stlek. 

FOB  SALE  BY  ALL  SUPPLY  HOUSES  OR 

K.  Mclennan  &  go. 


Sole  fflannfaotnrers, 
90»,  lOO   Waatalnston  Street. 


CHIOAQO, 


U    S 


"  SAFETY "  RUBBER  COVERED 

WIRE    AND   CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
IVI.     B.    AUS-rilM    &    oo., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  IlVSUIiATED  WIRE  &  CABLE  CO., 

WORKS:  layonne,  N.  J.  114-116  LIBERTY  8TREET,  BT.  f. 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 


Genbbal  Offices:    Century  Building, 

NEWARK,  N.  J. 

Over  FIFTEEN  THOUSAND  (15,000)  miles  in  use.    EeceiTed  the 

highest  award  in  its  class  at  Paris  Rxposition,  1.900 

and  Pan-American.  Buffalo.  1901. 


WE  ARE  MAKING 

TELEPHONE  LAMPS 


OF    ALL    KINDS 


FITTED  with  Porcelain,  Wood 
Bases  or  Side  Contacts.  Tip 
or  Tipless.     Any  Voltages. 

=    SAMPLES   SENT   ON    APPLICATION   TO    = 


The  Rooney=Westbury  Electric  Lamp  Company, 


154  E.  23d  street. 


NEW  YORK  CITY. 
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TRANK  N.  PHILLIPS.  President. 
C.  H.  WAQCNSeiL,    TnCASURER. 


eugcnc  f.  phillips, 
Gencmal  Manager. 


E.   ROWLAND  PHILLIPS,  Vice-PRKS. 
C.  R.  REMINGTON.  Jr..  Sec 


AMERICAN  ELECTRICAL  WORKS 


PBOTIDESJCE,  R.  I. 

BARE  AND  INSULATED  ELECTRICWIEE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  Vork  Store,  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store,  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Uranch,  Euf^ene  F.  Phillips"  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


Electric  Heating  Apparatus      THOMAS  J.  JOHNSTON, 

SIND  FOR  64-PAGE  CATALOGUE.  j 

"UNIT"  ENAMELED  RHEOSTATS! 


Counsellor  at  Law, 


SIMPLEX  ELECTRIC  HEATING  CO.,   (jo.  ||  Pine  Street,    -    NEW  YORK  CITY 

Cambrldgeport,  Mass. 
CMICAOO,  Monadnock  Block.  !  Pa'ent  Causes.  Patent  Soliciting. 


Stombaugh  Guy  Anchors 


ARE     USED 
FOR 


Pulling  Up  Wires  and  Gables 


Write  for  new  Catalog  to 

W.N.Matthews&Bro. 

"DEAD  MAN"   KNOCKERS, 

603  Carleton  BIdg.,     St.  Louis.  ^ 


EiTA  Ll  EN  5 


aaiLiDea: 


25c.  each.    $2.25  per  dozen. 


Last  week  we  told  you  t^at  we  stu*iy,  all 
tbe  time,  the  conditiun  of  the  flux  market  a,ud 
In  this  maoner  ALLEN  Soldernf:  Sticks  c  'D- 
tinue  to  force  ahead— and  up— and  Into  the 
confidence  of  their  users.  They're  always  'ou 
tap"— never  failtnu  and  handy.  Nor  do  we 
confine  our  attention  to  the  laboratory  alone, 
oar  eyes  are  on  that  .VLLKN  Stick  up  to  the 
last  moment  of  lis  useful,  time- and -labor- 
saving  career.  If  we  see  or  know  of  a  sinyle 
instance  of  dissatisfaction,  we're  ".lohnny-on- 
ihe-8pot"  until  it's  made  right — vour  money 
back,  if  Tou  wrint  it  But-  here's  tlie  strong 
point— we  see  that  only  perfect  ALLEN  Sticks 
get  out  on  the  market. 

Every  First-class  Electrical  Dealer  Sells  the 
ALLKN.    Write  for  big  sample. 

L.  B.  ALLEN  CO.,  Inc., 

-  1334  Columbia  Ave  .  Chicago. ^_ 


kirkirki^irirki^irk'ki^icirj^ 


ii 


STAR 


M 


INCANDESCENT 
LAMPS 


Magnets  and  All  Kinds  of  Coil  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


i  LONG  LIFE 

*  GUARANTEED  CANDLEPOWER, 

I  HIGHEST  EFFICIENCY. 

^      MADE     BY    THE    MOST    SKILLED    WORKMEN. 

I  STANDARD  ELECTRICAL  MFG. 
i  COMPANY,     :     Niles,  Ohio. 


COMMUTATOR  M 


There's  No  Friction 

with  the  Fibre-Graphite  Commutaloi  Bniflh. 
Being  90  per  cent,  pure  graphite,  It  insuree  low 
resistaDCc,  no  sparking  under  a  varying  load,  and 
longer  wear.  TLerc  Is  no  greasing  required. 
The  Fibre-Graphite  is  therefore  ihc  most  ectx 
nomic  brush  on  the  market.     Send  for  price  list, 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

5155  Wakefield  St.,Germarlown.  PHILADELPIflA. 


Smooth-Running 

Durable 

Socket 

sucli  as  tlie 

"  P-K" 

IS  the  product 
of  long 

experience 
and  most  rigid 

inspection. 


H.  T.  Paiste  Co. 
Plliladelphia 


Chicago 


A  card  brings  siimple 
prices  or  new  catalog'. 


-^03    O'^'NH**    BLbCi  . 


SOCKET 
HANDLE 

^  A  combination 
J  oi  a,  porta  ble 
KH  socket  handle 
is  and  a  cord 
^^  ad  j  uster  ;  six 
^g  Inches  long; 
very  practical 
and  conve- 
nient;  taltes  up 
12  to  15  feet  . 
of  surplus 
iamp  cord. 


nwr 


•CrttAho  - 


NATIONAL  CODE  STANDARI 


i  TIME  TO  LET  CO 


"0.  K."  Weatherproof  Wire. 
Slow  -  Burning  Weatherproof' 
and  Slow -Burning  Wire.    | 

Prioas  and  Samples  on  Application. 

I 

Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET.  R.  L 


EWINC-MERKLE   ELECTRIC  CO. 
ST.  LOUIS. 
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WAHTTED,   FOR  SAIiE    and 

timilar  WAWT  COI.UIUN  advertise- 
ments (jo  zvords  or  iess),  Si.jo  an 
insertion;  additional  -words  3c  each 
POSITION  W^AItTTED  advertise- 
ments {jo  zvords  or  less),  $1 .00  an  in- 
sertion:  n.dditional  zuords  3C  f^ck. 


POSITION   WANTED. 

As  superintendent  or  assistant  of  light,  power 
ov  water  works.  Well  educated.  20  years"  ex- 
perience in  engineering,  destprning,  superin- 
tending, construction  engineering  work.  Close 
fieurer,  economical  in  operating  expenses.  Can 
repair  anything  from  boiler  to  electric  meters 
and  water  meters.  Good  tools.  Strictly  free 
from  liquor,  (iood  references.  Address  BOX 
■235,  care  Western  Electrician,  510  Marquette 
Bldg.,  Chicago. 


WANTED. 

Oae  experienced  incandescentlampsalesman, 
at  once.  Address  THB  SHELBY  ELECTRIC 
CO.,  Shelby.  Ohio. 

WANTED. 

Salesmen  selling  telephones  and  electrical  ap- 
paratus, traveling  in  states  west  of  the  Missis- 
sippi, to  sell  cedar  poles  for  us  on  commission. 
Address  CARNl-lY  BROS-  CO.,  Chicago. 


WANTED. 


An  instructor  in  electrical  engineering  in  the 
North  Carolina  Go  lege  of  Af;riculture  and  Me- 
chanics' Arts,  at  West  Raleigh.  N.  C.  Must  have 
experience  in  teaching  laboratory  work.  Salary 
S900.  Send  nhoto  and  particulars  to  F.  A. 
WEIHE,  West  Raleigh.  >'.  C- 


WANTED. 

Three  experienced  Incandescent  lamp  sales- 
men, by  an  old  and  well-established  company  not 
in  the  trust.  Applicants  will  please  state  age, 
experience  and  salarv  wanted.  Address  BOX 
199.  care  Western  Electrician,  510  Marquette 
Bldg.,  Chicago. 


WANTED. 


'  To  lease  with  option  of  purchase,  or  to  pur- 
chase on  easy  termc,  a  light  plant  in  town  of 
from  3.000  to  7.000  inhabitants,  by  two  men  of 
steady  and  industrious  habits.  Experienced, 
practical  machinist  and  electrician.  First-class 
references;  North  or  West  preferred.  Address 
BOX  242,  care  We-^tern  Electrician,  510  Mar- 
quette Bldg  .  Chicago. 


FOR  SALE. 


A  complete  electric  light  plant,  in  thrifty 
South  Dakota  city.  ."1,000  inhabitants.  10  miles 
of  incandescent  line.  Receipts  last  year  were 
$8,383.67.  Pays  big  protits.  Good  reason  f^r 
selling.  Price  is  reasonable.  Address  SEITER 
LAND  iV  LOAN  CO..  Tracv,  Minn. 


FOR  SALE. 


A  fully  equipped  electric-light  plant  in  a 
growing  western  town  of  5.000  inhabitants. 
City  coiiirart,  business  steadily  growing.  Splen- 
did" opening  for  a  practical  man.  Pull  partic- 
ulars furnished  upon  application.  Address 
BOX  237.  care  Western  Electrician,  510  Mar- 
quette Huilding,  Chicago. 


NOTICE. 


The  Village  of  Spring  Valley,  Pierce  Co..  Wis., 
is  desirous  of  receiving  »  proposition  for  an 
eleciric-li^ht  plant  from  some  individual  or  In- 
dividuals.'   ED.  L.BURGHaRDT,  Village  Clerk, 


PLACE    YOUR 

"Want"  and  "For  Sale" 
advertisements  in  the 

WESTERN  ELECTRICIAN. 

Immediate  Returns. 

-GREGORY: 

'^  ELECTRIC  cof 

'54-62  5.CUNT0N  5T.  CHICAGO 

All  dynamos,  motors,  meters  and  transformers 
listed  by  ihis  Company  are  at  their  warehouses 
ready  for  Immediate  delivery. 

FOR  SALE 

at  a  bargain  If  taken  immediately: 

1  -400  K.  W.  Westinghouse  Alternator. 


Stanley  Alternator. 
General  Electric  Alternators. 

Westinghouse  SOO  V.  Railway  Genera- 


1-200 

2-150    ■ 
3. 120 
2-1  BO 

tors. 

Largest  stock  of  second-tand  electrical  appa- 
ratus in  this  country.  Send  for  our  monthly 
Bargain  sheet  with  complete  list  and  net  prices. 
IJlverythinK  fullv  miaranteed. 


WANTED 

A  eentleman  of  good  ad- 
dress who  is  acquainted 
witli  Electrical  Manufac- 
turers and  dealers  and  has 
done  business  with  them. 
A  strong,  energetic  worli- 
er  is  desired,  with  ability 
to  represent  a  journal  of 
high  standing  effectively, 
in  the  business  depart- 
ment. To  such  a  one  a  fine 
opportunity  is  open. 
Address  with  references 
and  salary  expected, 

BOX  238, 

Care  Western  Electrician, 

CmCAQO. 


FOR  SALE. 

Best  paying  telephone  plant  in  Kansas.  Price 
$23,000.  b'or  description  and  full  pa'tlculars 
address  BOX  240,  care  Western  Eleciriclau,  510 
Marquette  Building,  Chicago. 


FOR  SALE. 


An  electrical  contracting  business  in  city  nf 
22,000  inhabitants  In  Northern  Wi-sconsln.  No 
competition  within  40  mile;^.  E.vcellent  aiien- 
cies.     Address.  BOX  241.  care  Western  Elecirl- 

ctan,  r>10  MarcMictte  Building,  Chicai;ro. 


CENTRAL  AUTOMOBILE 
REPOSITORY 

151   Michigan  Avenue,  Chicago 


ELECTRIC  VEHICLES 
CHARGED,  REPAIRED.  RCBUILT 


Telephone 
Central  5209 


BATTERY    MOTORS 

I  O  VOLT.       S5.0O  EaCH. 

\A/.<Vl-^l-l'^  ^C3P4^    &    C30. 

261   Washington  Street.  Newark.  N.  J. 


SOMETHING  NEW 


A.  B.  C. 

...OF... 

ELECTRICAL 
EXPERIMENTS 


BY    W.    J.    CLARKE. 


This  is  a  practical,  up-to-date,  ele- 
mentary book  for  the  boy  or  student  in- 
terested in  electricity,  and  fills  a  long  felt 
want.  It  tells  in  plain  language  how  to 
make  and  experiment  with  Batteries, 
Magnets,  Telegraph,  Telephone,  Electric 
Bells,  Induction  Coils,  X  Rays,  Wireless 
Telegraphy,  Dynamos  and  Motors. 

146    Pages.    129    Ills.    Cloth. 
PRICE,  $1.0U. 

Sent  postage  paid,  on  receipt  of  price. 

ELECTRICIAN     PUBLISHING     CO., 

510  MARQUETTE  BLDG.,    CHICAGO. 


GASOLINE  MOTOR  CASTINGS 

-FOR- 

BICYCLES,  AUTOMOBILES, 
AND  LAUNCHES. 

LOWELL    MODEL    CO., 

NORTH  CHELMSFORD.  MASS. 


s  NORTHWESTERN  ELECTRIC  CO. 

^g  7  1   W.  Washington  Street,  CHICAGO. 

\%  DYNAMOS  AND   MOTORS 

I    REPAIR  WORKASPECIALTY 


FOR  IMIVIEDIATE    DELIVERY. 


600  H,  P  21  and  36x30  Williams  tandem  com- 
pouna  engine. 

250  H.  P.  12  and  24x18  Wllllama  tandem  com- 
pound engine. 

260  H.  P.  13  and  20J^xl5   Armlngton  &   Sims 
cross  compouQd. 

300  H.  P.  20x18  Erie  Ball  automatic. 
75  H,  P.  10x13  Frost  automatic. 


DYNAMOS. 

180  K,  W.  and  120  K,  W„  G,  E  ,  60  cy.  A,  S.  type 

1.100  or  2.200  V,  alternators, 
120  K,  W.  and  60  K.  W.,  G.  E.,  133  cy.  1,100  and 

2.200  V.  alternators, 
150  K,  W.Wood  and  50  K.  W.,  SlemeuB-Halske  60 

K.  W,.  Siemens  Halske  2.000  V,  alternators. 
200  H.  P,  Edison  200  V.  motor. 
Direct  current  110  V.  generators,  all  sizes. 


Write  for  complete  stock  list  No    51 
ILLINOIS  MAINTENANCE    COMPANY, 

1625  MARQUETTE  BUILDING, CHICAGO. 


WORKS     QUICK    AND    EASY.      KEEPS    ITS     LUSTER.    MOLDS    OLD    TRADE    AND    f 
DETERIORATE.    ESTABLISHED    IB  YEARS.  SOLD   BY  AGENTS    AND   DEALERS 

U.S. METAL  POLisnrrw:!™-!: 


DLISHE5  ALL  METALS.  Br 


GTONSt.  iMDfAHaPOLIS.lKD 


EMPIRE  WIRE  COMPANY. 

riAONET     WIRE     AND     BARE 
AND    TINNED   COPPER   WIRE. 


„.^-„„,„^i  ROME,  y.  r. 

PACTOeiES\  LISBON,  N.  H. 


CHICAGO  OPPICBi  ,„  .„    .,,.,  „„„„.,  „„ 
AND  STOCK       I  *"  '''•   *'-*'V  BURBN  ST. 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterling:  Extra  Black  Finishing  VarniBh, 

Sterling;  Black  Air  Drying^  Vamlsb, 

Sterling:  Black  Core  Plate  Yarnlsli. 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A.  Brougham  St.,  Blackfrlars  Road,  Salford,  Manchester,  England. 


MARTIN  MALEY, 

MANUFACTURER  OF  ALL  KINDS  OF 

VERMONT    SLATE 

FOR  ELECTRICAL  USE. 

Switchboards    A    Specialty. 

FAIR  HAVEN,  VERMONT. 


FOR 

Ml     B^ViBl  ELECTRICAL 
Vl     Alt   PURPOSES 
Al_|i   I    P   PLAIN  OR 
Wfcrt  I    ■■  ENAMELEO. 

THE:M0NS0N  BURMAH  slate  CO. 

;'      PORTLAND,    NIE. 


McNAMARA   BROS. 

ELECTRIC  SWITCHBOARDS, 
SLATE  AND  MARBLE. 


Write  for 
Cataloeue  B. 


Fair  Haven,  Vt. 


Bound  Volumes 


Western  [lectrician 

FOR  SALE. 

From  Vol.  1  to  Date. 

ADDRESS 

ELECTRICIAN  PUBLISHING  CO., 

610  Marquette  Building,  CHICAGO 


"The  Nation's    pleasure    ground   and 
sanitarium." 


THE 

ADIRONDACK 

MOUNTAINS. 


The  lakes  and  streams  in  the  Ad- 
irondack Mountains  are  full  offish; 
the  woods  are  inviting,  the  air  is 
filled  with  health,  and  the  nights 
are  cool  and  restful.  If  you  visit 
this  region  once,  you  will  go  there 
again.  An  answer  to  almost  any 
question  in  regard  to  the  Adirun- 
dacks  will  be  found  in  No.  20  of  the 
"Four-Track  Series,"  "The  Ad- ' 
irondacks  and  How  to  Reach 
Them;"  issued  by  the 

NEW  YORK  CENTRAL 


A  copy  will  be  mailed  free  on  receipt 
of  a  two-ceot  stamp,  by  George  H.  Dan- 
iels, General  Passenf^er  Agent,  Grand 
Central  Station,  Kew  York. 


For  a  Day's  Outing 

or 

Your    Summer    Vacation 

Go  to  Gray's  Lake,  Round  Lake,  Lake  Villa, 
Fox  Lake,  Loou  Lake,  Antloch,  Camp  Lake, 
Silver  Lake,  Burlington,  Lake  IJeulab,  Muk- 
wonago,  Waukesba,  Cedar  Lake,  Fond  Du  Lac, 
Oshkosh,  Neenab.  Waupaca  or  one  of  the  many 
other  resorts  located  on  ihe  Lines  of  the  Wis- 
consin Central  Railway.  Call  on  or  address 
G.  K.  THOMPSON,  C.  P.  &T.  A., 
230  3.  Clark  Street, 

For  summer  booklets  oir  other  information. 


CHICAGO    EDISON    COMPANY  REPAIR   SHOPS 

76    MARICET    STREET,   CHICAGO.       TELEPHONE    MAIN    1 280^ 

Machine  and  Carpenter  ^\  n  ^  ly  ^  A  V         A    lU  1^  lil   I  ^  U  T  Dynamos  Armatures, 

Work  of  All  Kinds  V^  m  Hi  Li/%T  MI^U  IHICinl.  Motors,  Arc  Lamps, 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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MAGNET  WIRE 


ROUND, 
SQUARE 

AND 
RECTAN- 
GULAR. 


THADE  MAHK. 


MAXUFAC-TURED   BT 


Columbus  Insulated  Wire  and  Brass  Co. 

COLUMBUS.  OHIO. 


a 


e 


)) 


ROTARY  FLUSH 
SWITCHES. 


^ 


/ 


THE   HIGHEST 

GRADE   IN 

EVERY  PARTICULAR. 

MANUFACTURED  BY 

THE   HART  MFG.   CO. 

HARTFORD,   CONN. 


Send  your  Book  Orders  to 

ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  Bldg.,  Chicago. 


ron   ELECTRIC   WIRES. 

ALPHADUCT  MFG.  CO., 

522  W.  22d  Street,  NEW  YORK. 


Sales  Agencies: 
CHICAGO:    W.  M.  Porter, 

303  Fisher  Building. 
NEW    YORK:    Willian^  S.  Brown, 

39  Cortlandt  Street. 
TORONTO:    C.  W.  Bongard. 
78  Bay  Street. 


APPARATUS 

For  CentroLl  Staction  aLt\d 
Power  Hovise  Eq\jipnfvent 


{ 


e 

! 


! 


A  DIRECT  CONNECTED  KAILWAY  UNIT  consisting  of 
225  K.  W.  GeneraLl  Electric  550  volt  genera^tor,  type  M.  P., 
cla.ss  6-225-120,  form  E,  directly  connected  to  Buckeye 
I6'2-30!2X30  horizontal  cross-compound  engine.  In  excellent 
condition  CLnd  rea.dy  for  imn\ediate  delivery. 


ALTERNATORS. 

One  ISO  K.  W.  General  Electric,  2,300  volts,  60  cycles,  single  phase. 
One  ISO  K.  W.  Westinghouse,  2.200  volts,  60  cycles,  two-phase 
One  150  K.   W.  Westinghouse,  2,300  volts,  60  cycles,  single  phase. 
One  150  K.  W.  Stanley,  1,100-2,200  volts,  133  cycles,  two-phase. 
Two  120  K.  W.  General  Electric.  1,040  volts,  125  cycles,  single-phase. 
One  120  IC.  W.  General  Electric,  2,0S0  volts,  125  cycles,  single-phase. 
One  00  K.  W.  General  Electric,  2,300  volts,  60  cycles,  single-phase. 
Two  75  K.  W.  General  Electric,  2,100  volts,  60  cycles,   two-phase,  with  switch- 
boards. 
One  60  K.  W.  Westinghouse,  2,200  volts,  60  cycles,  two-phase. 
Three  35  K.  W.  Thomson-Houston,  1,100  volts,  125  cycles,  single-phase. 

RAILWAY  GENERATORS  500-550  VOLTS. 

Two  500  K.  W.  General  Electric,  6-pole,  speed,  300  E.  P.  M. 

Two  300  K.  W.  General  Electric,  4-pole,  speed,  400  K.  P.  M. 

One  200  K.  W.  Westinghouse,  6-pole,  speed,  510  E.  P.  M. 

Two  200  K.  W.  General  Electric,  4-pole,  speed,  425  E.  P.  M. 

Two  ISO  K.  W.  Westinghouse.  4-poIe,  speed,  535  R.  P.  M. 

One  150  K.  W.  Ft  Wayne,  C-pole.  speed,  550  E.  P.  M. 

One  110  K.  W.  Eddy,  4-poIe,  speed,  600  E.  P.  M. 

Two  100  K.  W.  General  Electric,  4-pole,  speed,  650  E.   P.  M. 

One  100  K.  W.  Walker,  4-pole,  speed,  750  E.  P.  M. 

Two  100  K.  W.  Edison,  lii-polar.  speed.  620  E.  P.  M. 

One  00  K.   W.  Thomson-Houston.  4-pole,  speed.   700  R.   P.  M. 

One  SO  K.  W.  General  Electric.  4-pole,  speed.  700  R.  P.  M. 

Five  62  K.  W.  Thomson-Houston,  type  D,  speed,  900  E.  P.  M. 

DIRECT  CONNECTED  UNITS 

One  130  K.  W.  General  Electric,  8-pole,  125  volt  generator,  with  12-20x16  Erie 
Ball  tandem  compound  engine. 

One  60  K.  W.  Eddy,  4-poIe,  125-volt  generator,  with  13x12  Buffalo  Porge  engine. 
Brand  new. 

One  50  K.  W.  Commercial,  6-pole,  125-Tolt  generator,  with  SM'-13xl2  Arming- 
ton  Sc  Sims  tandem  compound  engine. 

One  50  K.  W.  Eddy,  4-poIe,  125-volt  generator,  with  13x12  Harrisburg  Ideal 
engine. 

One  50  K.  W.  unit,  consisting  of  two  25  K.  W  General  Electric,  4-pole.  125-volt 
generators,  with  one  triple  expansion  vertical  engine. 

One  30  K.  W.  Eddy,  4-pole,  125-volt  generator,  with  10x12  Watertown  engine. 

One  25  K.  W.  General  Electric,  G-poIe,  125-volt  generator,  with  0^/^x10  Arming- 
ton  &  Sims  engine. 

Two  25  K.  W.  Westinghouse,  6-pole,  250-voIt  generators,  each  with  9x10  Ball  & 
Wood  engine. 


ENGINES. 


each. 


One  20  nnd  40x60  Watts-Campbell  Corliss  Compound. 

One  17  and  14x42  and  35  Uojble  Slater. 

One  24x4S  Hamilton  Corliss,  450  H.  P. 

One  23x48  Harris  Corliss,  400  H.   P. 

One  18x48  George  H.  Corliss.  250  H.  P. 

One  16x42  Providence  Greene,  200  H.   P. 

Two   18-30x16   Westinghouse  compound.   250  H.   P. 

Three  IS^iXlS  Armlngton  &  Sims.  250  H.  P.  each. 

One  18i/oxl8  New  Torlt  Safety,  250  H.  P. 

One  10-18x20  Payne  tandem  compound.    150  H.  P. 

One  13-19x15  IVIcIntosh,  Seymour  &  Co.  tandem.  175  II.  P. 

Two  14x13  Armlngton  &  Sims.  150  H.  P. 

One  14x14  Rice  automatic.  125  H.  P. 

One  13x12  Armlngton  &  Sims.  125  H.  P. 

One  12-20x12  Westinghouse  compound.  100  H.  P. 

One  11x12  New  Yorlt  Safety,  100  II.  P. 

One  12x34  Brown,  75  H.  P. 

One  10i/;-16yjxl2  Armlngton  &  Sims  cross  compound.   100  H.  P. 

One  9x10  Eice  automatic.  75  H.  P. 

One  12x10  Westinghouse  .lunior.  75  H.  P. 

One  8x10  B.  P.  Sturtevant,  40  H.  P. 

One  7x8  Payne.  20  H.  P. 

Direct  current  genera.tors  a^nd  motors,  110,  220  a.nd  500  volts. 
Alternating-current  motors,  60  a.nd  125  cycles. 
Brush  a^nd  Thomson-Houston  &rc  generaLtors — BlII  sizes, 
Ba.bcock  S,  Wilcox  and  return  tvjbulaLr  boilers, 
TraLnsformers,  arc  lamps,  street  roLilwaLy  motor  equipments. 


SEND   FOR    BVLLETINS    GIVING    ITEl^IZED   LISTS. 

Charles  E.  Dustin  Co. 

II  Broadway,  NEW  YORK,  Siorehouse:  ORANGEBURGH,  N.Y. 


We  Buy  or  Sell 


REPAIR  SHOP 


OPEM  DAY  AND  NIGHT 


TELEPHONE  US. 

ARMATURE 

FIELDS 

REWOUND 


A  rare  chance  to  increase  the 
day  loads  on  Central  Station,  by 
notifying  customers  where  they 
can  secure  a  good  fan  for  little 
money.  We  have  ready  for  im-- 
mediate  shipment  1 50  Emerson  12 
inch  desk  fans,  52  volts, 125  cycles, 
S3. 00  each. 

200' Westinghouse    13    inch,   52. 
volts,    125   cycle  desk  fans,  S4.00 
each. 

300  General  Electric,  12  inch, 
52  volts,  125  cycle  desk  fans, 
S4.00  each. 

Also  50  General  Electric,  12 
inch,  104  volts,  125  cycles,  swivel 
and  trunnion  fans,  at  a  price  of 
S5.00  each. 

All  f.  o.  b.  cars  Cincinnati,  O. 

Some  bargains  in  boilers, 
engines,    generators    and    motors. 

Write  us  stating  your  require- 
ments. 


John  A.  Stewart  Electric  Co, 

Offices:  Factory  and  Warehouse: 

430  Sycamore  SI.  LUDLOW,  KY. 

CINCINNATI,   OHIO 
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WATCH 

THIS  SPACE! 


FOR 


a 


SPECIAL   ANNOUNCEMENT" 

IN  THE  MEANTIME  DON'T  FORGET  THAT 


STILL  MAKE  THE  BEST  AND  MOST 
SATISFACTORY  TELEPHONE  AP- 
PARATUS FOR  ALL  PURPOSES  ON 
THE    MARKET. 

DON'T  BUY  A  THING  UNTIL  YOU  WRITE  US! 


CATERING 

TO     THOSE     WHO 
DEMAND     QUALITY. 

American 

Electric  Telephone 

Company 


MAKERS 
OF    THE 


EXPRESS    SWITCHBOARDS 


HOTEL 

TELEPHONE         CHICAGO 


-     ILL. 


'»?eiiiiiiii**imiiiiiiiiimiiiiiiiiiiiiimitiiiiiiiiiiiiimiiiiiiiitliliiiiiiiiiiimm' 


p;  Telephone  Troubles  and  How  to  Find  Them. 

iijj  Tvingsten  MoLgnet  Steel  jji; 

•••■  ■••• 

^^Retny^'  Branttm         Oli 

■•••  «^                                                        •••• 

••••  I                                                                                   •••• 

••••  '  —                   •••• 

••••  ■•» 

•>••  •••• 

'•••        Best  permanent  mag'tiet  steel  for  high-grade  telephones.        ••« 

••■•  ••■• 

iiii   A.  C.  Leslie  £;  Co..    Morvtreal.  Can.   jj;: 


::t 


AGENTS  FOR  NORTH  AMERICA. 


■..*..•.................••...••..................•«..•...•............«....••••.*■ 

■..■•••••..•••.••••••.•.••••.......«•••..••.•.•...«•.••••...•.•.*..•...••«..••*..• 


A  completa  hand-book  for  telephone  inspector!,  by  Wm.  H.  Hyde  and 
].  A.  McManman,  edited  by  Prof.  C.  H.  Haskins. 

EIGHTH  EDITION.  48  PAGES.  PRICE,  25  GENTS. 

The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 

book  a  great  help  in  locating  telephone  troubles  and  remedies  therefor. 

Considerable  new  matter  has  been  added  in  this  edition. 


Sent  prepaid  on  receipt  of  price  by  the 

Electrician  Publishing  Co..  «'o"«a^q^uette^Busiding, 


A  utomatlc    Telephones^ 

Privacy 

Promptness 

Precision 

Profits. 

Automatic  Eiectric  Co.,      CiticBgo,    €/•   S.  A, 


OVER    150,000    PHONES    IN    DAILY   SERVICE 

SWEDISH-AMERICAN  TELEPHONE  COIVIPANY,ch.gaco 

SEE     THE     POINT? 
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They  illustratB  the  latest  developments  in  the  tele- 
phone art,  and  are  conveniently  arranged. 

It  is  no  trouble  for  us  to  mail  you  copies.  A  postal 
will  bring  those  you  want. 

BULLETINS  PUBLISHED  TO  DATE 
No.  1-E    Railway  Telephone  Apparatus. 
No.  2-E   Bridging  Telephones. 
No.  3-E   Construction  Material  and  Supplies. 
No.  4-E    Generator  Gall  Telephones. 
No.  S-E   Central  Energy  Telephones. 

BULLETINS  IN  PRINT 
No.  6-E   Magneto  or  Generator  Call  Switchboards. 
No.  7-E   Parts  for  above  boards. 
No.  8-E   Non-Multiple  Central  Energy  Switchboards. 

Stromberg-Garlson  Telephone  Mfg.  Go. 


GENERAL  AND  EASTERN  SALES  OFFICE 

ROCHESTER,  N.  Y. 


SALES  DEPARTMENT 

CHICAGO,  ILL. 


"INTERNATIONAL" 

TELEPHONES  STAND  DNEODALED 


All  connecting  wires,  binding  posts  and  ter- 
minal screws  fully  concealed. 

No  expoSed  metal  parts  form  a  part  of  the 
circuit  at  any  time. 

The  only   instrument   of   Its   kind  on  the 
market. 
fpTinnflmiHft'n  clear,  distinct  and  far-reaching, 

lldUlilllUlljl  i         


Telephones  that  Challenge  the 
World's  past  Champions  to  an 
•Mnternationar'  Contest. 


impossible  to  deteriorate. 
Every  distinct  part  of  our  equipment  is  made 
strong  and  durable. 

Tmoking  SWITCHBOARDS  ElCs&"'' 

rOR  ANT   SIZE    EXCHANGB. 

"International"  apparatus  embodies  in  the 
construction  of  the  parts  many  new  features  of 
vital  Importance  to  the  durability  and  efficiency 
of  a  plant. 

Correspondence  solicited. 

INTERNATIONAL  TELEPHONE  MFG.  CO. 

HarrisoD  and  Cllntoa  StB.,  CHICAQO,  U.  S.  A. 


KELLOGG 
RELIABILITY 


Too  nnany  buyers  of  the  cheaper 
telephone  apparatus  have  found  that 
the  first  cost  of  the  system  was  but 
an  item. 

At  first  the  telephones  and  switch- 
board work  all  right,  but  sooner  or 
later,  from  one  cause  or  another,  but 
mostly  from  poor  material  and  work- 
manship, things  go  wrong.  Repairs 
must  begin  and  keep  on.  Nothing 
stays  put. 

Kellogg  telephone  apparatus  has  a 
record  throughout  the  continent  for 
reliability  and  permanence.  It's  what 
it's  made  of  and  the  way  it's  made. 


Kellogg  SwHchboartI  and 
Supply  Company 

GREEN  AND  CONGRESS  STREETS,  CHICAGO 


346  Broadway, 
NEW  YORK 


Electric  Building, 
CLEVELAND 


Keystone  Telephone  Building, 
PHILADELPHIA 


"Button"  Type  Telephoae  Transmitter. 


Louder,  clearer  and  better  in 
every  way  than  the  "Solid 
back".  Let  us  tell  you  about  it. 


Send  for  Bookletm 


THE     FAHNESTOCK 
TRANSMITTER    CO.. 


74  Cortl&ndt  St., 


New  York  City 


Carlx}n  Arrester  In  Detail. 


MOON  TERMINAL  HEAD 

With  CARBON  ARRESTERS  or  with 
COPPER  ARRESTERS. 

NO   CHANCE    IN    PRICE    LIST,  WHICH   APPLIES 
TO    EITHER  TERMINAL. 

The  MOON  TERMINAL  has  certain  essentia! 
features  which  afford  absolute  protection  to  the 
Cable  Wires.    This  is  demonstrated  by  Its  record. 

Thorough  testsshow  that  this  apparatus  with 
Carbon  Arresters  will  withstand,  without  Injury, 
a  current  of  heavy  voltage. 

SEE  METAL  OUTER  CASE  OR  STORM  BOX. 

Catalogue  and  Price  List  on  request. 


r^F(?/:fiv 


C^A  fAf-   C" 
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Jf      ^B        W^E  make  graphite  resistance   rods  to  fit  any  re- 
""  quirement,  any  size  and  any  degree  of  resist- 

ance.   They  are  made  from  Dixon's  Flake  Graphite,  whicli 
means  tliat  they  are  pure  and  uniform.  Ask  for  booklet  I25n. 

JOSEPH  DIXON  CKUCIBLE  COMPiNY,  Jeiaey  Ulty,  N.  J. 


JEFFREY 


ELEVAriNG, 
CONVEYING, 
POWER 
TRANSMISSION 


FOR  CATALOGUE, 


THE  JEFFREY.  NIFG.'CO. 
cnuUMBOS.O.  : 


THE  WILLIAIVI  TOD^CO. 

BUILDERS  OF 

CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


Main  Office  and  Works: 
YOUNCSTOWN,  OHIO. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,    PA. 


M^ 


./-/lOTMi/yvM'tcivjtc. ' 


REG.TRflDE MARKS  Jhe  Rhosphor  Bronz E  SmeltingCo-Iimited, 

'   2200  Washington  AVE.,PHiLADEL,PHiA. 

"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

■INGOTS,CASTINGS, WIRE, R0DS,'SHEETS,  ETC. 


^i^^DELTA    METAL 

CASTINGS^STAMPINGS  and  FORCINGS 
ORIGINAL  ANO  Sole  Makers  IN  THE  U.S. 


L 


ARE  YOU  LOOKING  FOR  MONEY? 

If  so,  buy  WALRATH  OAS  OR  GASOLINE  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Exposition. 

It  win  produce  as  good  a  com- 
mercial light  as  that  of  an  auto- 
matic steam  engine,  either  belted 
or  direct  connected  generator. 
Simple,  Economical  and  Reliable. 

bend  for  Catalogue  W. 

MARINETTE  IRON 
WORKS  MFQ.  CO., 

MARINETTE,  WIS. 

AGENCIES- 
301  Fisher  Building,  Chlcaeo.         619  Stevenson  Building,  Indianapolis. 
703  Bijou  Building,  Pltlsburg. 
MacKay  Engineering  Co.,  149  Broadway,  New  York. 

Mackay  Engineering  Co.,  100  Boylston  St.,  Boston. 

Strong,  Carlisle  &  Hammond  Co.,  Cleveland. 


S.    MORGAN -SMITH    CO., 


McCormick  Turbines 

4,000  H.  p.,  72  feet  head, 
arranged  to  drive  generator 
and  a  single  turbine  to  drive 
exciter.  Five  settings  built 
for  the  Hudson  River  Water 
Power  Company's  Spier  Falls 
plant  and  14  pairs  51  inch  for 
their  plant  at  Mechanlcsvllle, 
N.  Y. 

Write  for  catalogue,  if  con- 
templating purchase 
of  turbines. 

York,  Pa.,   U.  S.  A, 


SAMSON  TURBINE 


By'  using  BOLTED  PLATE  COUPLINGS  on  the  upright  shaft  of 
our  SAMSONS  instead  of  JAW  CLUTCH  COUPLINGS  we  reduce  to 
a  minimum  the  liability  of  shafting  and  gearing  getting  out  of 
alignment  and  causing  undue  wear. 

Write  Department  D>for  Catalog. 

JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S. A. 


ELECTRICAL  BOOKS. 

A.II     Kinds. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Suite  610  Marquette  Bldg.,  CHICAGO 


Reu)   york   Safetp   Hutomatic  €nsine$,  Vertical 


or  horizontal 

Accurate  Resulation  bp 


Units 

Cen 

to 

200 

B.  p. 

?or 
Rcaop 
Dutp, 

Reu)  york  Safctp  Steam  Power  Co 

60  So.  Canal  Street,  CDIcago,  III. 
new  york,  Philadelphia,  San  f rancisco,  Boston. 


piston  Value  Cppcs. 


the  Richols  Gouernor. 
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ARNOLD    ELECTRIC 
POWER  STATION  Co. 

Engineers.  Contractors  (or  Complete 
Electric  Plants.    Results  Guaranteed. 

^  SCTTE  IMS,  MAROrETTE   BLDG..   CHICAGO. 

3       NEW  YORK  OFFICE;  711  TRANSIT  BLDQ. 


Tel.  Harrison.  745. 

BADT,   F.  B. 

Consulting  Engineer, 

Suite  15D4  Monadnoclv  Block. 

CHICAGO. 


,   W.  E.  BAKER. 


H.  R.  BISHOP. 


BAKER,  W.  E.  &  CO. 

ENGINEERS, 
ELECTRIC    RAILWAYS, 

Iroadwav,  KEW  YOKK. 


CHAS.  L.  BROWN, 

Contracting  Electrical  Engineer. 

Sn4  Fisher  Building, 

Telephone  Harrison  36S)8.       CHICAGO. 


S^^^^^g^l^S^SSfK; 


BUTTERFIELD,  J.  F.  | 

ELECTRICAI.  ENGINEER  AND  CONTRACTOR. 
Complete  Telephone  Exchanges  Built  and  Ma- 

terial  Furnished. 
Cable  Construction  and  Underground  Conduit 

Oonstrui,!tion  a  Specialty, 
Room  505,  113  Adams  Street.       CHICAGO,   ILL. 


BRYAN,  WILLIAM  H. 


M.  Am.  Soc.  M.  E, 


Consulting  Mechanical  and  Electrical 
Engineer. 

Llni-oln  Trust  Building,   ST.  LOUIS 


^ 


ENGINEERS 

Represented  in  this  *'  Directory  "  are 
enabled  to  come  in  touch  with  many 
prospective  customers  who  cannot   be 

reached  through  anv  other  source. 


FELT,  CHAS.  E.&  CO. 

Mechanical  and  Electrical 

Engineers, 

1155-56  MonadnockBlk..  Chicago. 

Spocifleations,  plans  and  estimates  for  elec- 
trical installatlous.    Inventions  developed. 


H.  J.  Mlnhiiinick. 
Sec.  and  Gen'l  Sup't.  Bi^ 

General  Engineering  g 

Consulting  and 
ContractingEngineers. 

lf|hhiiinTi,l':iri'tricLi«lit,Po\verTranf<nii8slou 
Siiit<-  lirj.  1;;.".  A|i.\MS  ST.,  CHICAGO. 
LiiiiK'  l^i^l!lll.•,■  Trh-pliooe  Central  -iTH. 


Co.,  The 


C.  W.  Carhah.  M.  C.  Haktman.  ] 

Carman,  Chas.  Whitney  | 
&Co., 

CONSULTING   ENGINEERS, 

88  La  Salle  Street,  CHICAGO. 


Crumb,W.H.&  Company 

Engineers  Contractors, 

TELEPHONE  ENGINEERING  AND 
CONSTRUCTION, 

1263  Monadnock  Bklg.,     -     Chicago. 


Humphrey,     Henry    H., 
CONSULTING  ENGINEER.! 

Central  Lighting  Stations, 

Electric  Power  Transmission. 

Suite  1305,  :;hemical  Bldg..       ST.  LOUIS. 


KOHLER    BROS., 

[  Contracting     Electrical    Engineers, 
Lighting  Power  Railways, 

i804-:8o6-i8cj8-i8io-i8i2  Fisher  Building, 
CHICAGO. 


MICHAELS  &  HILLY, 

CONTKAOTINQ  AND  ELECTRICAL  ENGINEERS. 

Manufacturers  of  Slow  Speed  Dynamos 

and  Motors, 

Secondary  Traaaformers  for  Bells 

and  Annunciators. 

CO  &  62  West  Van  Buren  Street,  Chicago,  III. 


f  Long  Distance  Phone  Central  2i48. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR, 
Spkcialtiks— Central  station  Heating  Plants, 
J  Water    Works  Steam  Plants,  Electric  Light, 
1  Gas  and  Street  Railway  Plants, 
1  r22o-2i  Marquette  Building,    CHICAGO. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 

Plans,  Specifications  and  SupervlsioQ  o£  In- 
etallatioQ  of  complete  telephone  planta. 
Special  Reports  on  Telephone 
Propertlea  and  Apparatus, 

411  Electrical  Bldg.,  Cleveland,  Ohio. 


A  WEEKLY 
REPRESENTATION 

in  this  "Directory"  enables  engi- 
neers to  keep  before  all  possible 
customers. 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

MEMBERS 

AMERICAN    INSTITUTE    OF    ELECTRICAL    ENGINEERS 

AMERICAN   Se«IE 'Y    OF    MECHANICAL    ENGINEERS 

AMERICAN   SOCIETY   OF   CIVIL   ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,    WIS. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so.        


Practical  Running  of  Dynamos. 

A  little  booklet  on  the  cara  and  the  tucating 
and  remedying  of  troubles  In  aynamoii  and 
motors. 

Catalog:ue  of  mechanical  and  electrlcali  boolu 
free. 

ELECTRICIAN  PUBLISHING  COMPANY. 

510  Marquette  Bldg.,  Chicago 


LIGHT.  HEAT  and  POWER 


By  installing  our  system  of  Un- 
derground Steam  Heating 
Mains  Electric  Companies 
can  furnish  large  blocks  which 
now  have  their  own  Boilers, 
Engines  and  Dynamos,  with 
Steam  Heat,  Electric  Light 
and  Power. 

They  can  increase  their  Elec- 
trical business. 

They  can  increase  their  receipts. 

They  can  defy  competition. 

They  can  pay  their  fuel  and  la- 
bor bills  and  interest  on  the  in- 
vestment for  the  Steam  Mains, 
by  the  sale  of  Exhaust  Steam. 

We  have  installed  more  than 
250  such  plants  which  are 
operating  successfully. 

We  contract  for  the  construc- 
tion of  Steam  Mains  complete. 


We  manufacture  all  the  material 
used  in  the  construction  of  our 
system  of  underground  steam 
mains. 

Our  work  is  the  best. 

Our  expansion  devices  and  in- 
stallations are  models  of 
effectiveness. 

We  have  the  only  Meter  System 
in  use  without  which  no 
public  utility  company  can 
be  sure  of  success. 

We  also  manufacture  Wooden 
Water  Pipe,  Steam  Pipe  Cas- 
ing, Steam  Traps,  Conden- 
sation Meters,  Steam  Valves, 
Economizing  Coils,  Separa- 
tors and  a  full  line  of  Steam 
Fitters'  supplies. 

Write  for  pamphlet  and  price 
list. 

AMERICAN   DISTRICT  STEAWl 

COMPANY,  LOCKPORT,  N.  Y. 

Mention  Western  Electrician. 
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WW     Producers 

\l         ^"' 

I    Whoteiaters  of 

UL     Vblfe  Cedar 

|\,     Products. 


CEDAR  POLES 


txwn  I  e  Fe«t  to  70  Fe«t. 
SPECIAL   PRi«E8  OH   SMALL  POLES. 


C.n.  WORCESTER  CO. 

SUITE   IZ06  TRIBUNE  BLD6.  CHICAGO. 


LOCUST  PINS 


TEN    YEARS' 

EXPERIENCE    IN     MAKING 

enables  us  to  know  what  we  are  talking  about  when  we  assure  you  that  our  pins  will  shed  water 
better,  fit  belter,  and  last  longer  than  otbei-H.  Then  there  is  a  difference  In  timber.  OuS's  the 
best  that  grows.  CAROLINA  LOCUST  PIN  &  MICA  CO.,  Franklin,  N.  C. 


Southern  Cedar 

NO  ROTTEX  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  New  York 


STANDARD    TIE    COMPANY,  1217-23  Chamber   of  Commerce,   Detroit,   Mich. 


IDAHO 


8,000  In  one  yard,  now  ready  for 
shipment.  40  ft.  to  70  ft.  \o\\%, 
7  in.  and  up  tops.    Must  be  moved. 


CEDAR 
POLES 


Large  stocks  Michigan  White  Cedar 
Poles.    Write  for  Prices. 


FRANCIS  BEIDLER  &  CO., 

519  W.  22d  St.,  Chicago,  III. 


M.KLEIN    &   SON. 


LINE  BUILDERS'  TOOLS. 


Our   Tool   Book   tells   about    them. 
It  is  of  interest  to  all  linemen.      Get 
a  copy  DOW.     FREE. 
Headquarters  for  Linemen's  Tools 


CBlCAOO,lLL 


f^ICKELjgATE. 

%NeyflJork.Chicago^  StLouisKH 

Offers  Three    Express   Trains 

.  Every  Day  between 

CHICAGO 

and  All  points 

EAST 

Through  Cleveland  and  Buffalo 

Through  Sleeping  Cars 
Day  Coaches  and  Dining  Cars 

Individual  club  meals,  ranging  in  price  from 
35c  to  SI. 00:  also  service  a  la  carte.  Midday 
luncheon,  50c. 

CHfCAGO  DEPOT:    La  Salle  SI.  Station. 
CITY  TICKET  OFFICE:     1 1 1  Adams  St 

JOHN  Y     CALAHAN,  General  Aoent 
113  Adams  Street,  Room  298.  CHICAGO 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 


PRODUCERS. 


We  want  your  inquiries  always. 


^IP^        Yellow  Pine  stock.  100.000  Manufactured  by 

I  IfcO  |f.f<e'r.o?k^'firn-iard's?/.^:  ECCLESTON  LUMBER  CO., 

^^^_    ^^^    (   (Southern  White  Cedar)  29  Broadway,  NEW  YORK. 
nni     EC    )  'Of^e  '»a-f  Yellow    Pine 
r'lfllPS    ]  octa.gonsl  B.nd  square. 

■     ^mwm^^0    I.  Chestnut  and  Cypress.  -Prompt  dtUiltrltj  from  jiocK,  fitta 

Yellow  Fine  Cross  Aims,  Pins  and  Brackets.  ycrKcHyyird.cr  dir.c,frcmmnu. 


MECHANICAL 

Engineers  interested  in  electricity  should  send  tor  our  100-page 
Catalogue  (mailed  tree  to  any  address).  Any  electrical  book  pub- 
lished sent  prepaid  on  receipt  of  price, 

ELECTRICIAN  PUBLISHING  CO..  •  olO  Marquette  BIdg.,  Chicago. 


BUY  YOUR  POLES  FROM  FIRST  HANDS-THE  PRODUCER. 

Dii  cm  iicD  I  iiimcD  m    merchants*  national 
■  ill.  rULIIIEIf  LUnifCII  bU.|  BANK  BLDG.,  CHICAGO. 


ira%eWHITE^E°uti 

of  all  sizes. 

Let  us  quote  you  prices. 

PACE  &  HILL  CO. 

1235  Guaranty  BIdg. 
MINNEAPOLIS,  MINN. 


••  •  • 


CEDAR  POLES  AND  POSTS 

w^  Mueller   company 

Main  office  \z\\-\Z-\5  Marquette  M\6'm% 

CHICAGO. 


•A* 


POLES 


W.  C.  STERLING  &  SON, 

MONROe,   MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


A  VALUABLE  BOOK  OF  REFERENCE. 

TELEPHONES-Their  CONSTRUCTION  and  FITTING. 

A  Practical  Treatise  on  llie  FIttlng-up  and  Maintenance  of  Ts.eptiones  and  the  Auxiliary  Apparatus. 

BY    F.   C.   ALLSOP. 

CONTENTS  : 
CHAPTER  I.— Receivers;    II.— Transmitters;  HI.— Magneto  Switch-Bells;    IV.— Battery  Switch- 
Bells;  V —Complete  Instruments;  VI.— Switches,  Sivttchboards  and  Extension  Bells;  VII.— 
Batteries  for  Telephone  Work ;  VIlr.-Erectini;  Wires,  Instruments,  Etc. ;  IX.— Arranging  the 
Circuits;  X.— Intercommunicating  System;  XI.— Testing  tor  and  Removing  Faults. 

184  PAGES.    1B6  ILLUSTRATIONS  AND  FOLDING  PUTES.    PRICE,  $1.25. 

Sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  Chicago. 


CEDAR  POLES 

CARNEY  BROTHERS  COMPANY, 

610  Chamber  of  Commerce,  CHIQACO,' ILI.. 
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CEDAR--PDLES 

LINDSLEV     BROS.     CO.  THE    LINDSLEY    BROS.      CO. 

(MrCHIGAN      POl-ES)    CMICAGO.  :  ■  (WE  STE  R  N     P  OI_f:3  )  SPOKAN  E.    WASH. 

ADDRESS      INqUIRIES    XO      BENERAL      OFFICES        TRIBUNE      B  L  DG  .    C  H I  C  AG  O  . 


OUR  LEADERS   JUST    NOW   ARE 

6  and  7  inch  25'i  and  30's.     That  dun't  mean  we  are  short  on   any  particular  size 
from   4-incU   20   to  7-inch   50.      (We  have  poles  up  to  90  feet  if  you  want  them.) 
Write  us  for  prices.  Do  it  to-day.  Do  it  now. 

MALI  BY  LUMBER  COMPANY,  509  PHOENIX  BLOCK,  BAY  CITY,  MICH. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONG   LEAF 

PINEAHD  FIR. 


IDAttO,  WtSCOMSIM, 


MIGHIGAM 


CEDAR  POLES 


FOR  TELEPHONE,  TtLEGRAPH, 
ELECTRIC    LIGHT,     TROLLEY. 


POSTS,    POLES.    TIES    AND    EVERYTHING    IN    WHITE    CEDAR 

YARDS      I>"    IDAHt)      AM)      AT      WASBBUKX.      Pl.rMMKU      A>'n       URULK,      WISCONSIN. 


JOHN.  H.  FOWLER 


GENERAL  OFFICE:    1705  FISHER  BLDG^.    CHICAGO. 
D..»»k  nwii^.c  .  J  Washburn.  Wisconsin,  and 
Branch  Offices,  j  jpokane.  Washington.    . 


FOWLER-JACOBS  CO. 


1Pa)^^UWk^  <Wu^Xo»VU/  ^M^^tWyftV  j^jurw  ^      ^AoAvwct^V  ftM^^WWiU&iNXjuuc.    fsHs/oj^^a^^^l^M^. 


WHITE  CEDAR  POLES 
Hall  L.Brooks 

TOMAHAWK,WIS. 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG   LENGTHS  A  SPECIALTY. 


^^   ^»»  ^^^    »^   ^^  .,„,,,   ,.,„ 


l\\\        III  lulllwdll      rUiuW        Good  Slock.  Quick  Shipment! 

m  ^  PERRIZO  &  SONS.    -  Daggett,  « 


Shipments. 

Mich. 


CEDAR  POLES  ru^^k^^l^?'!'^ 

SPECIAL    PRICES    UPON    APPLICATION. 
PROMPT    SHIPMENT    A    SPECIALTY. 

&.  E.  WHITMORE,  230-31-32  Lumber  Exchange,  Minneapolis,  Minn. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBIAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


I  MONTANA. 


WESTERN  LUMBER  &  POLE  CO., 


Main  Ofllee,  DENVER,  COLO. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constantly  on  Hand 


Poles 


CEDAR  POLES  \ 

THE 

Vaieniine'Ctark  Co, 

234    La    Salle    Street,   GHIGAGO 


Pinconnlttff,    Mich, 


YARDS! 
Green   Bay,    Wis.  Hew  London,    Wis. 


Jkt^ttlktuum  iir*"---^-'* 


CEDAR 

H.  M.  LOUD'S  SONS  CO.,  Au  Sable,  Mich. 


POLES, 
POSTS, 
TIES, 


PINS 


TOWERS  PIN  &  BRACKET  CO. 

ELLIJAY,   CA. 


VIANUFACTURCRS     OF 


Locust  and    Oak    Pins  and  Brackets. 


BRACKETS 


MICHIGAN  WHITE 


LARGE  STOCK. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 


io 
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The   Nernst   Lamp 


For  illuminating:  Billiard  Halls,  Bowling  Alleys 
and  other  interiors  where  brilliancy  and  absolute 
steadiness  of  light  are  necessary 


^^^PsS^ 

Ipljl 

ie-  r 

HdM — "TL.    ii3^ 

^^^  K-.C-,     ■       -  *•}[■  ■ 

Ml.'       L 

ILaJMl 

^nffi' 

ir^^    ^ff/1       ^^^k...^MH 

w^ 

«w?sr^M 

Hw'  ■ 

wma^-' 

■■■ 

|HH|H|fflii^gr 

■•P^'^ 

JpPSFl'IBPF 

Your  Electrical  Supply  Dealer 

Will  mail  you  Booklet  No.  6  describing  the  many  advantages 
of  the  Nernst,  both  in  efficiency  and  economy 

or  address  nearest  sales  office  of  Nernst  Lamp  Co. 

Sales  Of  flees ;     Pittsburgti,  Fayette  Street  and  Garrison   Place;    New  York,  120  Broadway; 

Boston,  131  State  Street;  Philadelphia,  202  Real  Estate  Trust  Building; 

Chicago,  638  National  Life  Building. 


w 


AN    ATTRACTIVE    ANNOUNCEMENT 

IN  THE  AUGUST    29TH    ISSUE   OF    THE 

XOe^ern   Eflecirician 

WHICH  WILL  BE  DISTRIBUTED  AT  THE 

American  Street  Railway  Association  Convention 

To  be  Held  in.  Sar&toges..  New  York, 
Would  benefit  your  business. 

The  issues  of  September  5th  and   12th  will   contain   the    report    of    this 
important  meeting. 

It    will    pay    you    to    take    advantage    of    these    interesting     issues. 


n 


k 


SEND  IN  YOUR  COPY  TO-DAY. 


August  22,  1903 
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20th  CENTURY 

LAUNCHES 

When  figuring  on  your  summer  out- 
ing, we  know  you  will  be  in  want 
of  a  boat  of  some  description,  so 
you  can  enjoy  yourself  and  obtain 
the    benefit   of   your   vacation. 

SO  LET  US  FIT  YOU  OUT. 

RACINE  BOAT 

MANUFACTURING   COMPANY 


BOX  13,  RACINE,  WIS.,  U.  S.  A. 


The  ideal  gentleman's  pleasure 
craft  The  finest  launch  that  floats. 
Speedy,  safe,  simple  and  reliable. 

15  FT.  FISHING  LAUNCH,  S150.00 

16  FT.  FAMIir  LAUNCH,    200,00 
35  FT.  CABIN  LAUNCH,   1,500.00 

Send  10  cents  for  80-page  illus- 
trated catalogue  giving  the  truth 
in  deuil  about  the  best  boats  built. 


r 


Direct  Current  Direct  Connected  Generator 
TYPE  MPL  6-BO-228 


WISE  BUYERS 

of  electrical  apparatus  know 
that  bright  paint  and  gilding 
neither  reduce  operating  ex- 
penses nor  increase  revenue. 
They  also  know  that  correct  de- 
sign produces  symmetry  in  form, 
a  very  noticeable  feature  of  Fort 
Wayne  machines. 

BUYING  WISELY 

Means  combining  good  common 
sense  with  a  certain  amount  of 
technical  information.  The  com- 
mon sense  is  furnished  by  the 
wise  buyer;  the  technical  infor- 
mation by  the  progressive  maker. 
If  you  would  buy  wisely,  send  for 
technical  information  on  genera- 
tors made  by 


E 


FORT  WAYNE 

LECTRIC    WORK 

INDIANA 


MANUFACTURER       OF       "WOOD"     SYSTEMS 


'A 


S! 


m 
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SPECIAL  ENGINES  FOR  ELECTRIC  LI8HT  aid  STREET  RAILWAY  PURPOSES. 

RIEDLER    PUMPS   AND  AIR   COMPRESSORS. 


Crocker-Wheeler 
Company, 

Manufacturars  and  Electficat  Engineers, 
AMPERE,  N.  J. 


MOTOR-DRIVEN  ROTARY  SHEARS. 

Note  the  convenient    location    of  the 
controller  at  the  hand  of  the  machimst. 

Write  for  our  bulletins  on  methods  of  machine  tool  drive. 


iBIack  Diamond  File  Works  IS 


Xiilt.  18«S. 


Inc.  1805. 


^ 

^ 

^ 
^ 


Twetv* 

Awardtd  at 
liiternaitonal 

ExposUlsns 


Special 
Prize 

Goid  Medat 
at  Atlanta, 
1895. 


©CM  GO®l>S  ABE  &Ii  »A%r.  IW  EVEBIT  liEADIlVn  HABDWAKE 

STOBE  IK  THE  Ua(STKl»  STATES  AIB»  CAIVADA. 

3.  lb  H.  BARNETT  COMPANY, 

PMILADELPHJA,    PA. 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  insulation  and  meciianical  purposes,  in  sheets, 
tubes,  rods  and  special  shapes*     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wirmington,  Del. 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBING, 

For  Electrical  and  Mechanical  Purposes,  Railway  Dust  Guards,  WasUeri 
and  Packings.    Patent  Insulating  Cleats. 


MANUFAOTUKED  BT 


THE  KflBTAVEBT  MflHUFACTUBING  CO.  Wilmington.  Dil 


The  Simplest,  Most   Practical   and    HTUr^     C ^^ ^\  HI  ^%  IM  I />  A  I 
Economical  Turn-down  Electric  Lamp      |nG     t  L/ W  HI  W  iwli  wM  L 

ever  Invented. 

Style  1— Pull  string  lor  bright  or  dim.    Style  2— For  variation  In  light  turn  bulb  one  way 
or  the  other.   Write  tor  booklet  and  prices.    All  voltages  and  bates. 

ECONOMICAL  ELECTRIC  LAMP  CO.,  123  Liberty  St.,  New  York. 


SlUKTEVANI 

ELECTRIC 
MOTORS 


ta-  U-In  small  and 
medium  siaes  j^ 
Completely  enclosed 
Readily   portable 


B.F.STURXEVANTCO. 

BOSTON,  MASS. 

NEW  YORX  -  PHILADELPHIA  ■■  CHICAQO 


I-IO  to 


21/^  K.  W. 


WATSON  GENERATORS  ...ch 


uilt  for  Small 
TiNC    PLANTS. 


Manufactured  by 

THE   MECHANICAL  APPLIANCE  COMPANY, 

Send  for  Catalogue  55.  MILWAUKEE,  WIS. 


VQlt   AAaIII'      $3i00    Per    AIIUIi        luullshlu^  company,  uurcago! 


CHICASO,  AUGUST  29, 1903. 


iO  Ceits  a  Copy. 


No,  9. 


SI  MP  LEX  WIRES  AND  CABLES. 


RUBBER  COVERED,  WEATHERPROOF.   UNDERGROUND  AND  SUBMARINE. 

^""h^huson""^       The  Simplex  Electrical  Co., 

Monadnock  Slock.  CHICAGO.  I  IO  State  Street,  BOSTON,  MASS. 


1889— Paris  Sxposltion, 
Medal  for  Bnbber  Insulation. 

189S- World's  Fair, 
Medal  for  Bnbber  Insulation. 


TRADEMARK, 


THE  SSTAWDABD  FOR 

BUBBKB  INSlTIiATIOK. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape.  Candee  ""p?i!;r  Wires. 
THE  OKONITE  CO.,  Ltd 

:.T.«Ma";.  f  «">8«'»-        253  Broadway,  Mew  York. 


Geo.T.  Manson.Gen'l  Supt, 
W.  H.  Hodglns,  Secy. 


^^.      INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 


/%^«*^"^^^^^ 

^^'^)/ 


MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 
TELEPHONE,  TELEGRAPH  AND  FIRE  ALARM  CABLES. 


All  WIrgs  are  tested  at  Factory. 


JONESBOBO,  INO. 


Ammeters  and 
Voltmeters 


NORTON 

Higb-Grade  Instruments  at  Moderate  Cost. 

Write  for  Circular  and  Price  List. 

The  Norton  Electrical  Instrnment  Co.,  itlANCHEs"B«'co'NN? 

Agents.-Kohler  Bros.,  Chicago,  III. ;  Newman*Spranley  Co.,  New  Orleans.  La. 


iwi 


COPPERJ^IEE 

CHfCASO, 


(ffl  <t 


-    1201    .^TTe^^ 


N.  1.  R 


National 

India 
Bnbber  €o.'s 

RUBBER  COVERED 
'XA^IRKS     ift,NO     OABL.KS. 

OFFICB  AND  FACTORY:  BRISTOL.  R.  I. 


CRESCENT  RUBBER  INSULATED 

WIRES  AND  CABLES 

NBtlonal  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

■3  bSr^uv'sir°^ET.  I"^"  ^^"^^  ^i*  ''actory,  TRENTON,  Ik  I, 


THOUSANDS    IN    USE. 

Bipolar  and  Multipolar  Motors 

\  from  H  to  50  horsepower.  Dyna- 

^jJlL  mos  from  10  lights  to  700.  We  sell 

iS^^i'^ot  rent.   Good  profits  for  agents. 

Siii^'  The  Hobart  Elec.Mfg.  Co.,Troy,  Ohio 


■K************************)( 


l-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO.,     PHILADELPHIA 


Enclosed  Arc  Lamps 

FOR  ALL  CIRCUITS. 

The  Osborn-Morgan  Company 

CLEVELAND,  OHIO, 


ii 


CTAD"  INCANDESCENT 
«  i*n       LAMPS 


LONG  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 

MADE    BY    THE    MOST    SKILLED    WORKMEN. 

t  STANDARD  ELECTRICAL  MFG. 
COMPANY,     :    Niles,  Ohio. 


I 


♦■K^MMMMF-AMMMMMMf-^ 


City. 


t,  iVl.  P  1  IV  ti        W  1  K  t,        „  ^„„,„  St..N.V.Clt, 

nAONET      WIRE     AND     BARE 
AND   TINNED   COPPER   WIRE. 


PACTOms\l?ik%%\. 


AND  STOCK     \tOW.  VAN BURBN ST, 


LIGHT 


If  you  want  light  to  see  objects  below  the  lamp 
USE    SHELBY    LAMPS. 

16  C.  p.  Horizontal  are  14  C.  P.  Vertical.     Other  makes  are 
7  C.  P.  Vertical. 

THE   COIL    DOES   IT-IT'S   FLATTENRO. 


LIFE 


The  Longest  Life  at  Best  Efficiency. 

SHELBY      USEFUL       LIGHT      LAMPS. 

Pat.  Oct.  SO,   1900. 

A  TRIAL   WILL   PROVE   OUR   CLAIMS. 

THE  SHELBY  ELECTRIC  CO.,  SHELBY,  O. 


^ESTIIN  ElBctrical  iD^tfumenii  Co., 

Wavcrly  Park,    NEWARK,    N.  J. 

Weston  Standard  Forlable  Sirsct  Reading 

Voltmeters,  Miliiioltmeters,  Voltammeters, 
Ammeters,    Milammeters, 

Ground  Detectors  and  Circuit  Testers, 
Oiimmeters,   Portiiiie  Balvanometers. 

Our  PortablR  InHlrumenis  arc  recofrntzed  an 
The  Standard  ttiP  world  over.  The  Semi-Port- 
able Laboratory  Standard*  arc  still  better 

Our  SUtlon  Voltmeters  and  Ammeters  arc 
unsurpft.s'ied  In  point  of  extreme  accuracy  and 
lowest  consumption  of  entrgy. 
Berlin— European  Weston  Klectrlcal    Instru- 
ment Co.,  Ruterflirause  No.  88. 
LowDos— Elliott  Bros.,  Century   Works.  Lewis- 
ham. 
■ton  Portable  Galvanometer  for         Pabis.  France-R.  IT.  Cadlot,  12RueSt,  Georgea, 
Bridge  Work.  Xew  York  omce-y4  Cortlandt  fit. 


FOR   ELECTRIC 

Signs  and  Displays 


MONEY 
MAKERS 


MONEY 
SAVERS 


All  Sizes 
For  All  Purposes 

WRITE  FOR  P.!.RTrCiJrj.\R8 

Reynolds  Electric  Flasher 

22  1  Fifth  Avenue,  Chicago. 
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MAOE  IN 


EVERY  SIZE 


FOR 


EVERY   PURPOSE. 


No.  242-LARaE  ENGINE  TYPE  aBNERATOR. 


Commercial  Direct-Current 

APPARATUS. 


In  order  to  demonstrate  the  fact  that  the  manufacturers  are  a  permanent  factor  in  the 
field  of  electrical  production,  we  submit  the  following  record: 

Ten  years  in  business;  eacli  year's  business  an  increase  over  those  previous. 
Five  thousand  installations   in  operation. 

One  of  the  four  companies  in  the  field  in  the  United  States  which  has  not  found  it  necessary  to  reorganize 
in  the  term   of  its  existence. 

The  largest  output  per  employe  of  any  company  in  the  market. 
Lowest  fixed  charges  on   cost  of  production. 
We  adhere  to  our  list  of  standards. 

The  above  facts  should  convince  the  most  skeptical  as  to  their  reliability  and  permanency. 
The  key  to  their  success  has  been  that  they  give  the  best  value  received  obtainable  on 
the  market. 


THE    SATISFACTION    OF    OUR    CUSTOMERS 
IS  OUR   PRINCIPAL   ADVERTISING   MEDIUM. 

You  C ©en  Obtain  Bulletins  o^nd  Full  Information 
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O    A    R    B 


INI 


IHE  DICKEYSDIION  CMBOFCQM^NY, 


LANCASTER,  O. 

WE    MANUFACTURE    ELECTRIC    LIGHT   CARBONS   OF    ALL   KINDS,   DRY 

BATTERIES  AND   BATTERY   CARBONS,   CARBON    BRUSHES 

AND    SPECIALTIES,     ELECTROLYTIC«^  CARBONS. 


American  Steel  &  Wire  Co. 


Chicago 


New  York 


Worcesttr 


Denver 


San  Francisco 


BARE   AND    INSULATED 

ELECTRICAL  WIRES 


^  AMERICAN  BRAND 

WEATHERPROOF  WIRE  ANDCABltS 


We  always  carry  a  large  stock  of 

WEATHERPROOF  WIRE 

for  prompt  ihipments.     Samples 
and  prices  on  application. 

AyERICAN  INSULATED  WIRE  &  CABLE  CO. 

Main  Office  and  Factory : 
241-247  S.  Jefferson  St..  CHICAGO.  ILL. 


CARBONS 

GONSUMERS  CARBOIM  CO 

LANCASTER,  OHIO,  U.  S.  A. 
Carbons  of  all  kinds  and  for  all  purposes. 


PUTINUH   FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 
PLATINUM  FOR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
Wt  lell  PUTINUM  In  any  quantify,  either  large  or  small.   We  liuy  PLATINUM   (r  anything 
containing  PLATINUM,  In  any  quantity. 


For  Incandescent  Lamps  and  Everythinq  Else. 

]b./4.k;e>:ir  <s&  00., 

MANUFACTURERS  OF  PLATINUM   IN  ALL  SHAPES. 

Newark,  N.  J.  New  York  Office,  120  Liberty  Street. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co r> 

Allen  Company,  L.  B 17 
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,  PROVIDE  FOR  SUMMER  OOMFORT  EARLY-ORDER  ONE  OR  MORE 

1903  PARAGON  1903 


I  9  O  3 


NOISELESS 


NEW  STYLES 


FAN  MOTORS 


COMPACT 


NEW  PRICES  EASY  RUNNING  RIGID  CONSTRUCTION 

— CALL   AND   SBE  THEM   OR   WRITE   FOR   PRICES^ 


CHICAGO    EDISON    COMPANY,      139    Adams    St.,     CHICAGO. 


IN 
QUALITY 


NEW   FIELD   REGULATOR 

|||fi||  Design — Perfect.      Construction — The 

Best. 
Deterioration  of  resistance  impossible. 
Will  carry  overloads  without  injury. 
Grounding  impossible — owing  to  the  material  con- 
struction of  the  base  and  method  by  which  the  current- 
carrying  parts  are  connected. 

The  method  of  control — smooth  and  easy — will 
not  stick — nor  will  the  jar  of  machinery  cause  any 
deviation  of  the  lever. 

THE  CUTLER-HAMMER  MFG.  CO. 


MILWAUKEE 


LOW 

IN 

PRICE 


BraLHcK 

New  York 

136  Liberty  St. 

Boston 
176  Federen.!  St, 


Offices 

CKlc&go 

1232  Monadnock  BIdg. 

Pittsburg 
319  Frick  Building 
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ColumbieL 

Ervclosed 

Arc 
Carbons 

Can  be  depended  upon. 

They  are  satisfying  because 
they  make  no  trouble. 


NATIONAL   CARBON    COMPANY 


CLEVELAJV-D.    OHIO. 
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DUNCAN  INTEGRATING  WATTMETER 


FOR 


DIRECT  CURRENT  LIGHTING  AND  POWER. 

MOST  ACCURATE  AND  UP-TO-DATE  METER  UPON  THE  MARKET. 


DUSTPROOF 
NO  CONSTANTS 
SENSITIVE 
GOOD  MAGNETS 
UARGE  DIAL 


DUNCAN  ELECTRIC  MFC  CO., 


LA    FAYETTE,    INDIANA. 

SEND    FOR    DESCRIPTIVE    BULLETIN.    


August  29,  1903 


WESTERN    ELECTRICIAN 


TH£    H.    B.    CAMP    CO. 


=  MANUFACTURERS  OF= 


"Camp"  Standard  Vitrified  Clay  Conduits  for  Underground  Wires. 
Installers  of  Complete  Underground  Conduit  Systems. 


SALES    OFFICES: 


Room  85  Hartford  Building,  Chicago. 


170  Broadway,  New  York. 


O  fie  V%r 

Non-Aroing  Fusa, 

250  VOLTS. 

-O    - 


TYPE  C   INDICATING   FUSE   BEFORE   BLOWING 


'■^^-^^d^ 


Non-AroIng  Fuse, 

250  VOLTS. 

30       AM^G. 


TYPE  C   INDICATING   FUSE   AFTER   BLOWING 


D.&W.  FUSES 

HAVE  AN  AIR  DRUM  WHICH  IS  ONE 
OF  THE  IMPORTANT  FEATURES 
EXPLAINED    IN    BULLETIN    No.    101. 

SEND    FOR    A   COPY. 

IT   WILL    INTEREST   YOU. 


€«itml  €lflitir  Cmttjiattg, 


GENERAL 
WESTERM 
AGENTS, 


264=266=268=270  FIFTH  AVENUE, 
CHICAGO. 


Crimshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufacture  Crimshawand  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
114.  116  &  118  Liberty  St.,  New   tork. 


BRANCHES:  ]  ,92*^""^*°*" 


Desplaknes  fit. 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO : 
33  Second  St. 


TURN-DOWN   LAMP 

Teaches  people  to  ds«  more  current  by  tomlng  ,    ^ 
lamps  down  Instead  of  out.  I     ' 

Write  for  detailed  InformalioiL  ]  ^V^?  V 

PHELPS  CO.,  50  State  St.,  Detroit,  U.  S.  A. 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GENL.  OFFICES :    CENTURY  BLDG  ,  NEWARK,  N.  J. 

OVER  FIFTEEN  THOUSAND 
»■        ,  ^^  (15,000)  MILES  IN  USE. 

^^        J-     '^*i'v^'     HlKhest  Award  in  its  Class  at  Paris  Exposition, 
•^^•.(S;*-^  1900.  and  Pan-American  Exposition,  Buffalo, 

''="  '  ^  1901. 


For  Porcelain  or  Clay  In- 
sulating Specialties,such  as 
Bushings,  Knobs  or  Cleats, 
Address, 

THE  AKRON  SMOKING  PIPE  CO., 

MOCADORE,  OHIO. 


ELECTRICITY  FOR  ENRINEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  $2.60. 

ELECTRICIAN  PUBLISHING  CO., 
910  Marquette  Building,  •  •  OMIOAOO. 
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NEW    YORK. 

Storage  Battery  Installations 


TRADE    MARK. 


FOR 

RAILROAD  REGULATING.  LIGHTING.  POWER  AND  ISOLATED  PLANTS. 

COULD  C,  E-M-F  BOOSTER  SYSTEMS. 

SALES  OFFICES: 

Boston,  89  State  Street  Chicago.  Rookery  Building  New  York,  25  West  33d  Street 

Century  Electric  Company,  $an  Francisco,  Cal.  Pittsburg  Engineering  Company,  Pittsburg,  Pa. 

WORKS:   DEPEW,  N.  Y. 
BULLETIMS  FURNISHED   OM  APPLICATIOM. 


CLASSIFIED    INDEX   OF    ADVERTISEMENTS. 


Adinsters,  Inc.  Ijamps. 

Inc.  El.  Lt.  Manipulator  Co. 

Air  Brakes. 

Westinghouse  Air  Brake  Co. 

Anchors  (Tel.  &  Tel.) 

Matthews  tfe  Bro.,  W.  N. 
Annnnciators. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Automobile  Repository. 

Central  Automobile  Reposty. 
Batteries  and  Jars. 

Central  Electric  Co. 
Edison  Mfg.  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Bells,  Buzzers,  Etc. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  Bresstnff. 

Dixon  Crucible  Co.,  Jos. 
Leather  Preserver  Mfg.  Corp. 

Belting. 

Leather  Preserver  Mfg.  Corp. 

Blowers. 

Sturtevant  Co..  B.  F. 

Boats. 

Racine  Boat  Mfg.  Co. 
Boiler  Componnds. 

Dearborn  Drug  &  Chem.  Wks. 

Boilers. 

Babcock  &  Wilcox  Co. 
niinols  Maintenance  Co.' 
N.  Y.  Safety  Steam  Power  Co. 
Whitehead  Machinery  Co. 

Books,  Electrical. 

Electrician  Publishing  Co. 

Brushes. 

Central  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Fibre-Graphite  Co. 
Western  Electric  Company. 

Cable  Haneers. 

National  Tel.  Supply  Co. 
Western  Electric  Co. 

Cables.  (See  Wires  and  Cables) 
Carbons,     Points    and 

Central  Electric  Co. 
Chicago  Edison  Co. 
Consumers  Carbon  Co. 
Dickey-Sutton  Carbon  Co. 
Electric  Appliance  Co. 
National  Carbon  Co. 
Relainger,  Hugo. 
Western  Elect.  Supply  Co. 

Castings. 

Chrlstensen  Engineering  Co. 
New  England  Butt  Co. 
Smith  Co.,  S.  Morgan. 
Chains. 

Jeffrey  Mfg.  Co. 

Circuit  Breakers. 

Cutler-Hammer  Mfg.  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
Western  Electric  Company. 
Westinghouse  El.  &  Mfg.  Co. 

Coal  and  Ashes    Band- 
ilng  Dfachinery, 

Jeffrey  Mfg.  Co. 

Coils  and  ma^rnets. 

Varley  Duplex  Magnet  Co. 
Western  Electric  Co. 

Commutator  Compound. 

Allen  Co.,  L.  B. 
McLennan  &  Co.,  K. 

Conduit  and  Conduits. 

Alpbaduct  Mfg.  Co. 
American  Conduit  Company. 
American  Stone  Conduit  Co. 
Camp  Company,  H.  B. 
Central  Electric  Co. 
Electric  Appliance  Co, 
Field,  C.  J. 

Pittsburg  Sewer  Pipe  A  Con- 
duit Co. 
Spracue  Electric  Co. 
Standard  Vitrified  Cond.  Co. 
Weitem  Elect.  Supply  Oo. 


Contractors  and  Electric 
J^isrht  Plants. 

Crocker- Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg. -Co. 
Western  Electric  Co. 
Westinghouse  Elec.&Mfg.Co. 
Cross-Arms,     Pins     and 
Brackets. 
Berthold  &  Jennings. 
Carolina  Loc.  Pin  &  Mica  Co. 
Central  Electric  Co. 
Central  Manufacturing  Go. 
Eccleston  Lumber  Co. 
Standard  Pole  &  Tie  Co. 
Towers  Pin  A  Bracket  Co. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 

Cut-Outs  and  Sw^itches. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Go. 

Cutter  Elec.  &  Mfg.  Go. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Hart  Manufacturing  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Cuts. 

Franklin  Eng.  &  Electro.  Go. 
Bynamos  and  motors. 

Central  Electric  Co. 

Chrlstensen  Engineering  Co. 

Crocker-Wheeler  Go. 

Dustln  Co.,  Ghas.  E. 

Ewing-Merkle  Elec.  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc 

General  Electric  Co. 

General  Inc.  Arc  Light  Go. 

Gregory  Electric  Go. 

Hobart  Elec.  Mfg.  Go. 

Illinois  Maintenance  Co. 

Mechanical  Appliance  Go, 

National  Electric  Co. 

Northwestern  Electric  Go. 

Sprague  Electric  Co. 

Stewart  Elec.  Co.,  John  A. 

Stow  Manufacturing  Co, 

Sturtevant  Co.,  B,  P, 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Go. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Whitehead  Machinery  Go. 

Economizers,  Fuel 

Green  Fuel  Economizer  Co. 

Electric  Heating;  Appl. 

American  Elec.  Heater  Go. 
Simplex  Elec.  Heating  Co. 
United  Electric  Heating  Co. 
Western  Electric  Co. 

Electric  Railways. 

Crocker-Wheeler  Company. 
General  Electric  Go. 
Sprague  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Electrical  and   Sfechan- 
ical  Enfi^ineers. 

AUoway  Electric  Co. 
Arnold  Elec,  Power  Stat'n  Co. 
Badt.  F.  B. 
Baker  A  Co.,  W.  E. 
Brown,  Ghas,  L. 
Bryan,  Wm.  H, 
Burch.  Edward  P. 
Butterfield  J.  F. 
Byllesby  A  Co.,  H.  M. 
Byrne  Const.  Co.,  M.  P. 
Carman  ACo.,  Ghas.  Whitney. 
Crumb  A  Company,  W.  H. 
Eramona  Elec.  Const.  Co. 
Felt  A  Co.,  Ghas.  E. 
General  Engineering  Co., The 
Harvey.  W.  H. 
Humphrey,  Henry  H. 
Jackson.  D.  C.  A  W.  B. 
Kohler  Brothers. 
Michaels  A  Hilly. 
Orne  Electric  Co. 
Sargent  &  Lundy. 
Schott,  W.  H. 
Stanton.  Le  Roy  W. 
Wllmerding,  C,  H. 
Electrical  JLnstrnments. 
(Recording  and  Testing,) 
Central  Electric  Co. 
Diamond  Meter  Co. 


Duncan  Elec,  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Go. 
Illinois  Elec.  Specialty  Co. 
Jewell  Electrical  Inst.  Go. 
Machado  A  Roller. 
Norton  Elec'l  Instrument  Co, 
Pignolet,  L.  M. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co, 
Weston  Electrical  Inst.  Co. 

Electro -F latins  Slach'y. 

Crocker- Wheeler  Company. 
General  Electric  Co. 

Elevators  -  Con  Tey  or  s. 

Jeffrey  Mfg.  Co, 

Engines,  €}as  and  Ciaso- 
llne. 

Lowell  Model  Co, 
Marinette  Iron  Wks.  Mfg.  Co. 

Engines.  (4 team. 

AUis-Chalmers  Company. 
Dustin  Co.,  Ghas,  E, 
Illinois  Maintenance  Co, 
N.  Y.  Safety  Steam  Power  (jo. 
Stewart  Elec.  Co.,  John  A. 
Sturtevant  Co,,  B,  F. 
Tod  Company,  William, 
Whitehead  Machinery  Co. 

Fans  and  Fan  aiotors. 

Central  Electric  Co. 
Crocker-Wheeler  Company. 
Edison  Mfg.  Co. 
Ewing-Merkle  Elec.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Western  Electric  Co. 
Western  Elect.  Supply  Co, 
Westinghouse  El.  &  Mfg.  Go. 

Fibre. 

Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

Files. 

Baruett  Co..  G.  &  H. 
Fire  Extlngrnishers. 

Monarch  Fire  Appliance  Co. 

Fixtures.  Gas  and  Elec. 

Beardslee  Chandelier  Mfg.Co. 

Flashers. 

Reynolds  El.  Flasher  Mfg.Co. 

Flexible  Shafts. 

Stow  Mfg.  Co. 

Forges. 

Sturtevant  Co.,  B.  F. 

Fuses  and  Fuse  IVire. 

Central  Electric  Go. 
Chicago  Die  A  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg.Co. 
D.  &  W.  Fuse  Company. 
Electric  Appliance  Co. 
Western  Electric  Company, 
Western  Elect.  Supply  Co. 

<xlobes.    Reflectors     and 
sihades. 

American  Refl.  A  Lighting  Co. 
Faries  Manufacturing  Co 
Phoenix  Glass  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Oraphite  Specialties. 

Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre-Graphite  Co. 

Heating   (E  x  li  a  u  s  t 
Steam). 

Amer.  District  Steam  Go. 
Heating     and    Ventilat- 
ing Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,  Inc.  Lamps. 

Incandesent    Electric   Light 
Manipulator  Co. 
Inspection  &  Insurance. 

Hartford   Steam    Boiler   In- 
spection A  Insurance  Co. 

Insnlatinff  niachlnerg^. 

New  England  Butt  Co. 


Insulators  and  Insulat- 
ing materials. 

Akron  Smoking  Pipe  Co. 
American  Electrical  Works. 
American  Steel  &  Wire  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Inc,  Arc  Light  Co. 
Indiana  Rub.  &  Ins.  Wire  Co. 
Kartavert  Mfg.  Co. 
Mica  Insulator  Go. 
Munsell  A  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonite  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  Vitrified  Cond.  Co. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  EL  A  Mfg.  Co. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

liamps.  Arc. 

Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
Nernst  Lamp  Go. 
Osborn-Morgan  Co. 
Western  Electric  Go. 
Western  Elec.  Supply  Go. 
Westinghouse  El.  A  Mfg.  Co. 

Lamps,  Incandescent. 

Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Columbia  Incan.  Lamp  Co. 
Economical  Elec.  Lamp  Co. 
Edison  Decorative  A   Minia- 
ture Lamp  Dept, 
Electric  Appliance  Co. 
Ewing-Merkle  Elec.  Co. 
General  Electric  Go. 
General  Inc.  Arc  Light  Co. 
Nernst  Lamp  Co. 
Phelps  Company. 
Rooney-WestburyEl.Lmp.Co. 
Sawyer- Man  Elec.  Co. 
Shelby  Electric  Go. 
Standard  Elec'l  Mfe.  Co. 
Sterling  Electrical  Mfg.  Co, 
Western  Electric  Go. 
Western  Elec.  Supply  Co. 

Lamps,      Incamdescent— 
Replacers  &  Cleaners. 

Inc.  El.  T>t.  Manipulator  Co. 

Lamps,  Nernst. 

Nernst  Lamp  Co. 

Lightning  Arresters. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Western  Electric  Go. 

Linemen's  Climbers. 

Elein  A  Sons.  Mathlas. 

magnet  Steel. 

Leslie  A  Co.,  A.  C. 

magnet  Wires. 

(See  Wires  and  Cables.) 

manufacturers'  Agent,  - 

Raymond  III,  Francis. 

mechanical  Draft. 

Sturtevant  Co.,  B.  F. 

mica. 

Mica  Insulator  Co. 
Munsell  &  Co.,  Eugene. 

mining  Apparatus,  Elec. 

Crocker-Wneeler  Company. 
General  Electric  Go, 
Jeffrey  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  El.  &  Mfg.  Co. 

motors.  (See   Dynamos    and 
Motors). 

IVIjppers  and  Pliers. 

Klein  ASons,  Mathiaa. 


Patent  Attorneys. 

Johnston,  Thomas  J. 

Phosphor  Bronze, 

Phosphor  BronzeSm.Co.,Ltd. 

Platinum. 

Baker  &  Company. 
Poles  and  Ties. 

Beidler  A  Co.,  Francla. 
Berthold  &  Jennings. 
Brooks,  Hall  L. 
Carney  Bros.  Co. 
Goolldge,  Marshall  H. 
l^ccleston  Lumber  Co. 
Fay  A  ]\Iorrlson  Lumber  Co. 
Fowler,  John  H. 
Fowler-Jacobi  Company, 
Fulmer  Lumber  Co.,  D.  M. 
Hopkins  A  Co.,  A.  P. 
Kellogg  Switch.  A  Sup.  Co. 
Lindsley  Bros.  Co. 
Loud's  Sons  Co.,  H.  M. 
Maltby  Lumber  Co. 
Morse  Cedar  Co; 
Mueller  Company.  William. 
Page  &  Hill  Company. 
Perrizo  A  Son«. 
Phelan,  D.  W. 
Pittsburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Roper  Lumber-Cedar  Co. 
Standard  Pole  A  Tie  Co. 
Standard  Tie  Company. 
Sterling  A  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co..  The. 
Western  Lum  ber  A  Pole  Co. 
Whitmore,  A.  E. 
Wisconsin  Timber  A  Land  Co. 
Worcester  Co.,  C.  H 

PoUsh  (metal). 

Hoffman,  Geo.  W. 
Porcelain. 

Akron  Smoking  Pipe  Co. 
Power  Transmission 
machinery. 

Jeffrey  Mfg.  Co. 

Smith  Co,,  S.  Morgan. 

Stilwell-Blerce  Smith- Valle. 
Pulleys. 

Smith  Co.,  S,  Morgan. 

Stilwell-Blerce  Smith- Valle. 
Rail  Bonds. 

American  Steel  &  Wire  Co. 

Rail  Joints. 

Concinuous  Rail  Joint  Com- 
pany of  America. 

Re  -  Winding— Rep  airs. 

Chicago  Edison  Co. 
Gregory  Electric  Co. 
Northwestern  Electric  Co. 
Pierson  Elec.  Co. 
Stewart  Elec.  Co..  John  A. 

Rheostats. 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Western  Electric  Go. 
Westinghouse  El,  &  Mfg.  Co. 

Schools  and  Colleges. 

Electrical  Engineer  Inst. 

Second-Hand  mach'y. 

Dustin  Co.,  Ghas.  E. 
Gregory  Electric  Co. 
III.  Maintenance  Co. 
Matthews  &  Bro..  W.  N. 
Northwestern  Electric  Co. 
Stewart  Electric  Co.,  John  A. 
Walsh's  Sons  &  Co, 
Whitehead  Machinery  Co. 

Slate. 

Maley,  Martin. 
McNamara  Brothers, 
Monson  Burmah  Slate  Co. 
Young.  A.   B. 

Sockets  &.  Receptacles. 

Palste  Co.,  H.  T. 
Yost  Elec.  Mfg.  Co. 

Soldering    Sticks.  Salts 
and  Paste- 
Allen  Co.,  L.  B. 
Crescent  Co. 
Western  Electric  Co. 

Speaking  Tubes, 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 


Speed  Indicators. 

Weston  Electrical  Inst,  Co. 

Springs. 

American  Steel  A  Wire  Co. 

Storage  Batteries. 

American  Battery  Go. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Supplies,  General  Elec. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
Ewing-Merkle  Electric  Go. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Go, 
Western  Electric  Co. 
Western  Elect.  Supply  Co, 

Telephones,  Telephone 
material  and  S^f^ltch- 
boards. 

American  El,  Telephone  Co. 
Automatic  Electric  Go. 
Central  Electric  Go, 
Pahnestock  Transmitter  Co. 
Farr  Tel.  &  Const.  Supply  Co. 
International  Tel.  Mfg.  Co. 
Kellogg  Switchb.  A  Sup.  Co. 
Moon  Mfg.  Co.,  The. 
Sterling  Electric  Co. 
Stromberg-Carlson  Tel.M.  Co. 
Swedish-American  Tel.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Tools. 

Klein  A  Sons,  Mathlas. 
Western  Electric  Co. 

Tran  sft>rm  ers. 

Central  Electric  Company. 
Chrlstensen  Engineering  Co 
Crocker-Wheeler  Company, 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Co. 
National  Electric  Go. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co 

Tiirbines.  Water  Wheels 

Leffel  A  Co.,  Jas. 
Smith  Co.,  S.  Morgan. 
Stilwell-Blerce    Smith- Valle 

Varnishes. 

Sterling  Varnish  Co. 

Vulcanized  Fibre. 

Vulcanized  Fibre  Co, 

W^irelessTeLApparatus. 

Clark  Wlrel.TelATeLCo.,T.E. 

W^lres  and  Cables— Mag- 
net Wires. 

American  Electrical  Works. 
Amer,  IneuLWire  A  Cable  Co. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Columbus  Ins.  Wire  A  Brass 

Co. 
Crescent  Ins.  Wire  A  Cbl.  Co. 
Electric  Appliance  Co. 
Empire  wire  Co. 
General  Electric  Co. 
Indiana  Rub.  A  Ins.  WireCo. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co 
Okonite  Co.,  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co. 
Roebllng's  Sons  Co,  J.  A. 
Safety  Ins.  Wire  A  Cable  Co 
Simplex  Electrical  Go. 
Standard  Underground  C.  Co. 
Waclark  Wire  Co. 
Western  Elec.  Supply  Co. 
Western  Electric  Company, 
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WESTERN     ELECTRICIAN 


The'Cbloribe  Eccumulatot" 


A  FEW  OF  THE  285  INSTALLATIONS 

IN  RAILWAY  SERVICE 
ACCRECATINC  169,343  K.  W.  HOURS 


MADE    BY 


The  Electric  Storage  BatteryCo. 


PHILADELPHIA, 

Allegheny  Ave.  &  igth  St. 

CHICAGO, 

Marquette  Building. 

BALTIMORE, 

Continental  Trust  Blclg. 


PHILADELPHIA 

SALES  OFFICES: 

NEW  YORK, 

100  Broadway. 

CLEVELAND, 
Citizens  Bldg. 

SAN  FRANCISCO, 
Nevada  Block. 


BOSTON, 

6o  State  St. 

ST.  LOUIS, 

Wainwright  Bldg. 

CUBA,  HAVANA, 

G.  F.  Greenwood,  Mgr.,  34   Empedrado  St. 


CANADA,  Canadian  General  Electric  Co.,  TORONTO. 
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EDWARDS  &  CO.,  New  York 

WESTERN  ELECTRIC  CO.,  New  York. 


Eastern  Selling  Agents. 


n 


h 


AN    ATTRACTIVE    ANNOUNCEMENT 

IN   THE  SEPTEMBER   5TH  AND    12TH   ISSUES  OF  THE 

XOe^ern   Klectrician 

WHICH  WILL  CONTAIN  THE  REPORT  OF  THE 

American  Street  Railway  Association  Convention 

To  be  Keld  ii\  Saractoga^..  New  York. 
Would  benefit  your  business. 

You  should  not  fail  to  take  advantage  of  these  interesting  issues. 
SEND  IN  YOUR  COPY  TO-DAY. 


M 
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LEST  YOU  FORGET 


Our  New  Address  is 


General  Incandescent  Arc  Light  Company 

529  West  34th  Street,  New  York 

Increased  Business  Facilities,  Larger  Manufacturing  Plant,  More  Varied  Line  of  Qoods, 
Quicker  Deliveries,  and  the  same  High  Grade 

G.  I.  SPECIALTIES 


Chicago 


Boston 


Philadelphia 


St.  Louis 


Cleveland 


Denver 


Cincinnati 


San  Francisco 


London 


t 
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GENERAL  ELECTRIC  COMPANY'S 


Three= Phase 

Air-Blast 

Transformers. 


The  rapidly  increasing  demands  for  our  three-phase 
transformers  for  railway  work,  is  a  strong  indorsement 
of  the  satisfactory  results  obtained  by  our  customers. 


WRITE  FOR  DESCRIPTION  OF  SOME  OF  OUR  LARGE  INSTALLATIONS. 


Qeneral  Offices:     SCHENECTADY,  N.  Y. 


Chicago  Office:  Monadnock  Block. 


Sales  Offices  in  all  Large  Cities. 


jk'  >^  K  ^'  K'  >■■  »•'■  r-'  ^•  ^^  >■  ^■  »■'■  k  >"■  >'■  ^■•  K'  js"'  f  >*'  ■»<■  jf-  »<"  »v'  k-  ^'■•  ^'  ^•  ^•  ».•  ».•  ^•  ^■  »>■  »<•  ^■•  *•'■  »••  »•"■>"•  ^"•  K  **''  j*'  *>'  «•'  J"'  ^''  t"'.*^"  »i'  ss"  *•'  ^'■'  K'  »<'  s*'  ^  »•"  *•'  »•'  *•"  *?"  *>'  k  *•'  »*'  »*•  ^"  ^^ 


WESTERN    ELECTRICIAN 


August  29,   1903 


R.  W.  LYLE,  President  and  Manager. 


B.  S.  BARNARD,  Vice-President  and  Secretary. 


W.  A.  SNOW,  Treasurer. 


STANDARD 

VITRIFIED  CONDUIT 

COMPANY, 


39-41  Cortlandt  Street, 
NEW  YORK. 


LARGEST  FACTORIES  IN  THE  WORLD 

EXCLUSIVELY  .  CONDUIT  .  AND  .  INSULATORS 


Single  Duct,  Standard  or  Seif-Centering. 
2-3  Multiple. 


ANNUAL  CAPACITY 

25,000,000  Ft.  Conduit 

4,000,000  Insulators 


4-6-9  Multiple. 


MANHATTAN 

THIRD  RAIL  INSULATOR 

HAS  STOOD 
THE  TEST. 


PERFECT  INSULATION, 

DURABILITY, 

LOW  PRICE. 

AN  ESTABLISHED 

SUCCESS. 


\A/  R  I 


AT  A.  L.O  O  U 


I 

I 

I 

u 


HOWS  YOUR  STOCK 


"I 

I 

I 

t 

I 

Don't  wait  until    everyone    wants   them    at    once,    but    order    \ 
now  for  future  delivery.  j 


OF  TRANSFORMERS  7 


Bulletin  No.  59  describes  our  Type  M  Transformers. 
Write  for  Prices. 


I 


I 


WAGNER    ELECTRIC    MANUFACTURING    CO.,  | 

ST.  LOUIS,  U.  S.  A.  I 

.J 


**The  Recognized  Authority  on  Miring  and  Construction/' 

The  uniyersally  adopted  National  Electrical  Codeexplained 
and  Illustrated  in  this  year's  edition  of  the  hand-book. 

Standard  Wiring 

For  Electric  Light  and  Power. 
By  H.C.  GUSHING,  Jr.,  A.  I.E.  E..  Electrical  Engineer  and  Inspeoter. 

ADOPTED 

By  the  Fire  Underwriters  of  the  United  States. 

By  Cornell  University,  Stanford  University  and  other  TechnU 

cal  Colleges  and  Schools. 
By  over  27,000  Electrical  Englnee.^s,  Central  Station  Managers 

and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly 

up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  lUus- 

trallons. 
It  eettles  disputes,  and  if  referred  to  before  wiring  will  prevent 

disputes. 


Flexible  Leather  Cover  (pocket  size),  $I.OO. 

Sent  post  paid  upon  receipt  of  price,  by 

Electriciai  Publisiino  Co., 

jio  Marquette  Bulldlae,  •  •  CHICAOO,  ILL, 


JUSX   ISSUED. 


MODERN 
ELECTRIC 
RAILWAY 
MOTORS. 


BY  GEO.  T. 
HANCHETT, 
M.  E. 


FIRST  PRACTICAL  WORK  ON  RAILWAY  MOTORS. 

CO WTKNTS.— Chapter  I.— Forms  of  Field  Magnets.  II.— Armature  Winding 
Dlagnims.  III. — b'ield  Coil  Construction  und  Arrangement.  IV, — Armatiire 
Conatruction.  V,— Commutator  and  Brush  Holder  Construction.  VI.— 
Motor  <!asiags.  VII.— Motor  Suspensions.  VIII.— Bearings  und  Gears. 
IX.— Jjubricatlon.  X.— General  Dimensions  and  Data.  XI.— Management 
and  Repair.    XII.— Railway  Motor  Design. 

200  Pages.    167  Illustrations  and  Table.    Price  $2,00. 


'rniS  is  a  book  unique  In  its  treatment  of  electric  railway  equipment.  The 
■'■  Ur.st  ten  chapters  are  devoted  to  minute  description  of  the  details  of  electric 
railway  motors  that  are  in  use  to-day.  Each  organ  of  an  electric  railway  motor 
Is  tal(en  up  in  turn,  described  and  illustrated  by  e.vamplos  of  present  and  past 
practice,  and  lt3  operation  explained  in  the  light  of  practical  experience.  In 
short,  the  review  of  current  practice  is  of  such  a  nature  as  to  bring  out  the 
reason  why  the  electric  railway  motor  is  built  as  it  is  to-day.  For  example, 
field  magnets  of  dltTerent  types  of  motors  are  illustrated  and  compared,  and 
their  features  of  merit  and  faults  pointed  out.  Armatures,  armature  windings, 
hruBh  holders,  suspensions  and  other  details  are  similarly  treated,  each  detail, 
however  minute,  being  cxbaustivcly  considered.  The  last  two  chapters  are  de- 
voted, one  to  the  management  and  repair  of  electric  railway  motors,  and  the 
other  to  railway  motor  design,  a  complete  design  being  worked  out  as  an  ex- 
ample. A  table  gives  authoritative  data  of  all  types  of  railway  motors  in  com- 
mon use,  both  In  America  aud  Europe.  Sent  postpaid  on  receipt  of  price. 
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PERFECTION 

In  Underground  Conduit  Work 
attained  by  tKe  use  of 

BITUMINIZED  FIBRE  CONDUIT 


IT  IS 


ELECTROLYSIS-PROOF, 

NON-ABRASIVE, 

ECONOMICAL, 


NON-CORROSIVE, 

WATER-PROOF, 

RAPID. 


INVESTIGATE   ITS    MERITS. 


AMERICAN  CONDUIT  COMPANY, 


170  BR.OADWAY,  NEW  YORK. 

822  MANHATTAN  BUILDING. 
CHICAGO.  ILL. 


336  MACY  STREET, 
LOS  ANGELES,  CAL. 


I 

I 
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Overhea.d-lin.e  Materia.1 

"ELECTR.OSE" 

InsulaLtion 
Western  Electric  CompaLny, 

CHICAGO.  NEW  YOKK. 

ST.  LOVIS.  DENVER..  KANSAS  CITY.  PHILADELPHIA. 

EXCLUSIVE    SALES    AGENTS. 


Flexible  Metallic  Conduit 


is  unequaled  for  wiring  cars  or 
buildings  where  thorough  pro- 
tection to  wires  and  insulation 
is  essential. 

Write  for  Bulletin 
No.  03412. 


Sprague  Electric  Company, 


General  Offices:  527-531  West  34th  Street, 


NEW  YORK. 


FIELD  CLAY  CONDUITS. 

ALL  TYPES. 

Multiple  Conduits  Single. 

LARGE  FACTORIES  In  East  and  West. 
MODERATE  PRICES. 

PROMPT  DELIVERIES. 

Write  or  telephone  your  requirements  and  we  will 
submit  samples  and  prices. 

5928 ttd  C  J.FIELD,  29  Broadway,  New  York 

AGENTS : 
F.  B.  Badt  a  Co.,  Monadnock  Block,  Cbicago,  111. 

The  W.  G.  NAtiKi,  Electuic  Co.,  Toledo.  Ohio. 


STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,     Suite  29,  94  La  Salle  St.,  Chicago,  III. 


Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturers  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2,  3,  4  AND  6  DUCT. 

Superior  Conduits  for  under- 
ground wires  a  specialty. 


General  Office  and  Factory: 
PITTSBURG,    KAN. 


Branch  Office  and   Sale  Yard:    2417   East    18th     Street,    KANSAS  CITY,    MO. 


J 
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You Ve  Heard  of  the 

PEERLESS 

INCANDESCENT  LAMPS 


If  you  don't  know  them  you  are  missing 
a  great  light  giving  bulb  of  incandescence 
that  is  electrically  and  mechanically  per- 
fect and  rightly  named  "  Peerless," 

They  are  not  labeled  one  way  and 
rated  another.     Rest  assured  when  you 


are   buying    "  Peerless "    lamps  you  are 
getting  full  rated  candle  power. 

The  Wesco  guarantee  stands  behind 
every  "  Peerless "  lamp  for  efficiency, 
sustained  candle  power,  current-consump- 
tion and  life. 

On  yearly  contracts  we  are  prepared 
to  make  the  lowest  price  that  has  ever 
been  made  on  a  strictly  high"  grade  lan)p- 


.^  HAVE  YOU  A  WESCO  RED  BOOK? 

WESTERiN  ELECTRICAL  SUPPLY  CO., 

ST.  LOUIS,  MO.,  U.  S.  A. 
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DON'T  WASTE  YOUR  MONEY.YOU  MAY  WANT  IT 


THE  STERLINQ  SPECIAL. 

Side 16  Candle-Power. 

Angle 16 

Tip 16 

Average. -.16        "  " 


(( 


WRITE 
STERLING   SPECIAL'' 

on  your  orders  for  incandescent  lamps. 
Study  the  cuts  and  see  WHY  y.ou  use 
the  SAME  current  and  you  get  128  per 
cent.  MORE  LIGHT— or  get  the  same  light 
and  save  1-3  horsepower  per  car. 


THE  OTHER  KIND. 

Side 16  Candle-Power. 

Angle 13 

Tip 7 

Average. .12        "  " 


STERLING    SPECIAL 


THE    OTHER    KIND 


AVERAGES     16    CANDLE-POWER  AVERAGES  12  CANDLE-POWER 

Send    for    Prices   and    Samples. 

STERLING  ELECTRICAL  MFG.  CO.,  Warren,  Ohio 


H.  N.  FENNER,  President 

ne:\a/ 


J.  F.  BLAUVELT,  Agent 


MANUFACTURERS  OF 


IVI 


Kiinery^  for   Insula-tin 


RUSSELL  W.  KNIGHT,  Treasurer 

IVIF^AIMY 
■trical   \A/iro3 


Braiding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.    Cable  Covering  Braiders 


304  PEARL  STREET 


2. 


PROVIDENCE,  R.  i.,  U,  S,  A. 


Nothing  is  so  Essential  in  Electrical  Machinery  as  RELIABILITY 
Ana  Nothing  Contributes  so  Much  to  Reliability  as  SIMPLICITY 


THE    WARREN    ALTERNATOR 

Is  Simplicity  Itself  Having  no  Br\ishes  or  CommvitaLtor  acnd  no  FLevolving  Wire. 

BULLETINS  ON  APPLICATIO  N T  HEY  TELL  YOV  ABOUT  IT. 


SANDUSKY,  OHIO,  U.  S.  A. 


Rumsey  Electrical  M'f's'  Co. 

1211  Filbert  St.,  Pblladelpbla,  Pa. 


H.  B.  Coho  &  Company, 

114  Liberty  St.,  New  York. 


C.  W.  Hobson, 

Waco.  Texas. 


Western  Electrical  Supply  Co., 

St.  Louis,  Mo. 

A.  M.  Searles, 

1200  Fisher  BIdg., 

Chicago,  111. 


t—9 
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DEARBORN    VEGETABLE     FEED     WATER     TREATMENT 

Made  by  Chemists  to  suit  the  Analysis  of  the  water,  insures  clean  safe  boilers. 
DEARBORN  Treatment  has  been  generally  adopted  by  the  great  body  of  economy-hunting  Engineers. 

Refer  all  of  your  TESTING  WORK  to  our  Laboratories- 


I  20  LIBERTY  STREET    NEW  YORK. 


10  BRANCH  OFFICES  IN  U.  S. 


27-34  RIALTO  BUILDING,  CHICAGO. 


t 


J)IXON'S    Graphite    Brushes    are   guaranteed    to   be 
smooth,  noiseless  and   non-sparking  under  proper 
conditions.   We  believe  them  to  be  every  vi^ay  superior  to  any  other 
make  of  graphite  or  carbon  brush.     Send  for  booklet  125  m. 

JOSEPH  DIXON  CRUCIBLE  COMPANY,  Jerae.v  City,  N.  J. 


JEFFREYli:CHAINS 


FOR  CATALOGUE, 


THE  JEFFREY  NIFG.  COI 
COLUMBUS,  OHIO. 


THE  WILLIAM  TOD  CO. 


BUILDERS  OF 


CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


Main  Office  and  Works: 
YOUNCSTOWN,  OHIO. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,    PA. 


REG.TRADE  MAi?KS 


The  Phosphor  Bronze  SmeltingCo.Iimited, 
2200  Washington  ave;,philadel.phia. 
"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

■1NGGTS,CASTINGS, WIRE, RODS.'sHEETS, ETC. 
—  DELTA    METAL 

CASTINGS,  STAMPINGS  and  FORCINGS 
ORIGINAL  AND  SouE  Ma,k6:rs  in  the  U.S. 


ARE  YOU  LOOKING  FOR  MONEY? 

If  so,  buy  WALRATH  OAS  OR  QASOLINE  ENQINES. 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Exposition. 

It  will  produce  as  good  a  com- 
mercial light  as  that  of  an  auto- 
matic steam  engine,  either  belted 
or  direct  connected  generator. 
Simple,  Economical  and  Reliable. 

tend  for  Catalogue  W. 

MARINETTE  IRON 
WORKS  MFQ.  CO., 

MARINETTE,  WIS. 

AGENCIES— 
801  Fisher  Building,  ChlcaEO.         619  Stevenson  Building,  Indianapolis. 
703  Bijou  Building,  Pittsburg. 
MacKay  Engineering  Co.,  149  Broadway,  New  York. 

Mackay  Engineering  Co.,  100  Boylston  St.,  Boston. 

Strong,  Carlisle  &  Hammond  Co.,  Cleveland. 


S.    MORGAN -SMITH    CO., 


McCormick  Turbines 

4,000  H.  p.,  72  feet  head, 
arranged  to  drive  generator 
and  a  single  iu  bine  to  drive 
exciter.  Five  settings  bul  t 
for  ihe  Hudson  River  Water 
Power  Company's  Spier  Falls 
plant  and  14  pain  51  i  nch  for 
their  plant  at  MecbanlcsvlUe, 
N.  Y. 

Write  for  catalogue,  if  con- 
templating purchase 

of  turbines. 

York,  Pa.,   U.  S,  A. 


SAMSON  TURBINE 

The  SUCCESS  of  any  business  lies  in  "KEEPING  UP  WITH 
THE  TIMES."  We  have  always  kept  just  a  "LITTLE 
AHEAD  OF  THE  TIMES"  as  is  shown  by  the  IMPROVE- 
MENTS added  to  our  work  from  time  to  time.  The  SAM- 
SON-is  our  latest  improved  turbine. 


WRITE  DEPT.   D  FOR 
CATALOG. 


JAMES  LEFFEL  &  CO., 


SPRINGFIELD,   OHIO, 
U.  S.  A. 


"NEW  TRAIN  SERVICE  TO 


French  Lick 

and 

West  Baden 
Springs." 

A  parlor  and  dining  car  now 
leave  Chicago  at  12:00  o'clock 
noon,  arrive  at  the  Springs  at 
8:45  p.  m.  Leave  Springs  9:00 
a.  m.,  arrive  Chicago  5:55  p.  m. 
Reservations  at  Monon  Route 
City  Office,  232  Clark  Street. 
Telephone  Har.  1245. 


In  supplying  boilers  with  hot 
purified  water,  thus  keeping  a 
larger  heating  surface,  as  well 
as  meeting  sudden  demands 
for  power,  the 

GREEN'S 
ECONOMIZER 


is  but  beginning  its  savings  to  plant  owners.  What  has  been,  and  possibly 
will  again  be — cost  of  fuel — one  of  the  greatest  expenses  of  a  plant,  is  reduced 
from  10  to  20  per  cent.  ELECTIilC  LIGHT  AND  POWER  PLANTS 
having  a  Green's  Economizer  realize  the  greatest  saving.  We  will  be  pleased 
to  send  our  free  booklet  showing  construction  and  how  applied. 

THE  GREEN  FUEL  ECONOMIZER  CO. 


Sole  Manufacturers  In  the  U.  S.  A. 


BIATTEAWAIV,    M.    Y. 


WE  BUY  OLD  BELTS 

OR  SCRAPS.  ANY  51ZB  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFQ.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 


"Of all  ]ii\tntinii 
the  al;  1  1  H  in  I 
the  printing  press 
alone  excepted, 
those  inventions 
which  abridge 
distance  have 
done  most  for  the 
civilization  of  our 


PERFECTION  IN  TRANSPORTATION 

is  FURNISHED  BY  THE 

CHICAGO  &  ALTON  RAIL'WAY 

The  heaviest  steel  rails,  laid  on  a  roadbed 
of  crushed  rock,  make  its  tracks  the 
smoothest.  Over  this  dustless  highway  are 
run  the  most  palatial  trains  in  the  world 
— the  acme  o£  luxury  and  comfort. 
AMERICA'S  MOST  POPULAR  RAlLWAY-iUSTLY  TERMED 
"THE  ONLY  WAY" 

BETWEEN 

ChU-nso.   St.   LouiA,  Kansas  Oltf  ond  Peoria. 

CEO.  J.  Charlton.  Gen.  P.-\s.  Agt.,  Chicago,  111. 
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THE  SMITH-VAILE  ELECTRIC  TRIPLEX  PUMPS 


afford  an  excellent  means  for  pumping  water  for  House  service,  Hydraulic  Elevator  service 
Factories  and  Mills  desiring  an  independent  water  supply,  also  for  Mine  Work  and    :     :    : 


WATER  WORKS  SUPPLY. 

Can  be  located  wherever  electric  current  is  available,  and  require   little  or  no  attention 
after  once   installed.     We  make  steam  and  power    :      ::::::::::::: 

PUMPING   MACHINERY  FOR   ALL   PURPOSES. 


Jet  and  Surface  CONDENSERS,  Feed  Water 
Heaters  and  Victor  Turbine  Water  Wheels 

THE   STILWELL-BIERGE  &  SMITH-VAILE  CO., 


DAYTON,  OHIO,  U.  S.  A. 

New  York:  141  Broadway.  Chicago:  311  Dearborn  St. 

Philadelphia:  619  Arch  St.         Cleveland:  1116  New  Bngland  BIdg. 
New  Orleans:  304  Hennen  BIdg. 

Sales  Agents:  FRBDBRIC  NELL,  97  Queen  Victoria  St.,  London,  Bng.    E.  P.  AUSTIN,  Smith  BIk.,  Pittsburg. 


Boston:  73  Oliver  St. 
Baltimore:  1107  Continental  Trust 
BIdg. 


JU  U    j,  --  *^ 


Magnets  and  All  Kinds  of  Coil  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MACNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


22  Lighls 
1 10  Volts 


45  Lights 
220  Volts 


This  outfit  furnished  complete  with  Watson  Gene- 
rator and  Switchboard  with  instruments  complete. 

Manufactured  by 

THE   MEGHANIGAL    APPLIANCE  CO. 

Send  for  Catalogue  55.  MILWAUKEE,  WIS. 


«-■=■ 


ESTAIJLISHED  1875. 
COMBINATION  OF 

Stow  Flexible  Shaft 

MULTI-SPEED  MOTOR 

Practically  dust  and  water  proof.  For  Portable 
Drilling?.  Tapplnt;,  Iteaminfj,  Emery  Grinding,  etc. 
Writi.-  lor  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamion,  N.  Y. 

Gen'l  European  Agents,  Seller,  Sonnenlbal  &  Co. 
85  Queen  Vicloria  Street,  London,  England. 


IHE  WORTHINGTON 

WATER-TUBE  SECTIONAL 

STEAM    BOILER. 


Built  in  Units  From 

20  TO  360  H.  P. 

Our  End'Fired  Type  20  to  125. 
Our  Side-Fired  Type  100  to  360. 
Side=Fired  Type  set  singly  or  in  battery. 

THE  WORTHINGTON  WATER-TUBE  BOILER  WITH  THE 


AMERICAN  STOKER  ATTACHED. 


A  PERFECT 
CIRCULATION   IN- 
SURES THE  HIGH- 
EST ECONOMY. 


The  Complete  Area 

of'  Steam  Drum 

Is  Utilized  for 

Disengaging  Surface. 

RESULT: 

DRY  STEAM. 


LARGE  POWER 
IN  SMALL  SPACE.^ 


IRON  CASING-A 

SYSTEM  of  DOORS 

—ALL  PARTS 

ACCESSIBLE. 


Casing  Lined  with 

Non-Conductor. 

Minimum  Radiation. 

Short  and  Straight 

Tubes. 

Minimum  Expantion. 


WRITE  FOR 
CATALOG. 


CROSS  SECTION 


Can  be  placed  in  buildings  Inaccessible 
to  other  types,  and,  being  Sectional, 
without  demolishing  your  building. 


A  200  H.  P.  Boiler  can  be  delivered  through  an 
ordinary  window  or  sidewalk  opening. 


SEND  LIS  YOUR  SP8CIPICATI0NS. 


H.  Y.  SAFETY  STEAM  POWER  CO. 

60  S.  CANAL  ST., 

CHICAGO,   ILL. 


NEW  YORK. 


PHILADELPHIA. 


SAN  FRANCISCO. 


BOSTON. 


o\/ 


'^^^.. 


I  S  ,  OOO     Fifteen   Thousand)    |\/|  |  | 

RAIL  JOINTS, 
STEP  JOINTS 

AND 

INSULATING 
JOINTS. 


3    IN    USE. 


-g^^ 


REPReSENTATIVBS  SALBS  DEPARTMENT: 

l;,  M.  BAKE.  Ai.EST.  Newark.  >'.  .7. 

Oli.V  II.  .\LLKX,  Newark,  N.  .1.  \V.M.  E.  CLARK.  Newark,  N.  J. 

'A  .  A.  OB.VPMAN,  Ea.stekn  Agent.  .Tohn  Hancock  Building.  lioston,  Mass. 

S.  P.  McGOOiH.  Agent,  237  Monadnock  Building,  Chicago.  111. 

r.  C.  WEBB.  AoEST,  Equitable  Building,  Denver.  Colo. 

■J.  G  MIDLER.  Agent,  Commonwealth  Trust  BIdg  ,  St.  Louis,  Mo. 

CIIA.S.  IJ.  KAIF.MAN,  Agent,  Wells  r'argo  Building,  San  Francisco,  Cal. 

V.  fl  CAME,  Ai.ENT,  Temple  liulldlng,  Montreal,  Canada. 

W.  H.  3.  WRIOIIT.  AfiEST.  St.  I'aul.  Minn..  I'ionecr  Pr(,->-.  Hulldlni.'. 


^'^  i-  re  ^ 


CONTINUOUS  RAIL  JOINT  CO.,  OF  AMERICA 


General  Offices:  Century  Building,  Newark,  N.  J. 


TELEPHONE  822, 


L.  F.  BRAINE,  General  Manager. 
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The  Gutmann  Wattmeter  Catalogue  we  publish   is  the  acknowi- 
edged  reference  book  on  meters. 

It  contains  valuable  information  that  is  of  a  general  character  and 
should  be  in  the  possession  of  every  one  operating  meters. 

It  tells  of  the  simplicity  of  the  Qutmann  Wattmeter,  its  superiority 
over  all  others,  due  to  its  absolute  accuracy,  its  light  weight,  high  torque, 
small  dimensions,  large  direct  reading  dial,  ease  of  calibration  for  either 
60  or  133  cycles. 

It  shows  the  two  styles,  aluminum  and  glass  case,  both  attractive 
and  pleasing  in  appearance.     It  tells  of  the   good   points   a  good   meter 
should  have. 

It  explains  methods  of  testing,  correcting  and  caring  for  the  meter. 
It  illustrates  methods  of  connecting. 

Sent  upon  request,  free  of  expense. 

1 

EDISON  MINIATURE  LAMPS 

^                                are  made  in  more  than 
W                                       10,000  varieties, 

"^^^t-^^             for  all  classes  of  work  in  Candelabra   and 
JH\                      Decorative  Lighting,  Multiple  and  Series 
j^V^                      Burning  and  in  all  types  of  Battery  Lamps. 

-«^Q^^M                                                      Miniature  Sockets  and  Receptacles, 

EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Electric  Company,  Harrison,  N.  J. 

ELECTRIC  APPLIANCE  COMPANY 

Meter  Specia.Iists 
92  and  94  West  Van  Buren  Street 

Chica.go 

MICANITE  CLOTH 


HIGH  INSULATOR  FOR  ARMATURES,  ETC. 
NON-ABSORPTIVE,  FLEXIBLE  and  STRONG. 

MICA  INSULATOR  CO. 


ORIGINATORS.' 


CHICAGO. 


NEW  YORK. 


WANTED 


You  Who  arc  Troubled  wlih  Sparking  and  Cutting  of  Commutatorm  to  Uam 

The  only  article  that  will  PREVENT  SPARKING. 
^^      WiU  keep  the  commutator  in  good  condition  and 
^^     PREVitNT  CUTTING. 

Absolutely  will  Not  Gum 
The  Brushes  ... 

rill  put  that  high  gloss  on  the  commutator  you 
have  so  long  sought  afttr. 

K.  Mclennan  &  go.. 

Sole  Manufacturers, 
909  Title  and  Trust  Bldg.,  CHICAGO,  ILL. 


50  Cts,  per  Stick.    $5,00  per  Dozen. 

For,  Sale  by  all  Supply  Houses,  or 
FREE,  Sample  Stick. 


Direct  Current 


QENERATORS 

Belted   or   Direct   Coupled 

Built  in  Capacities  up  to  1,000  K.  W. 


100  K.  W.  DIRECT  CURRENT  GENERATOR. 

Our  apparatus  represents  the  latest  de- 
velopment of  deslgrn  and  condtructlon. 

NATIONAL  ELECTRIC  CO. 

Successor  to  Chrlstensen  Eng:ineerlng  Co. 

niLWAUKEE 


Chicago:     Old  Colony  Bldg. 
Pittsburg:    UcJIatly  &  Co. 


San  Francisco  )' 


Kllbournc  &  Clark  Co 


VOLT  -  AMMETERS, 

"J^  POCKET  SIZE. 

/pi#-«t»"  1^  For  Testing  Batteries  and  Battery 

^ §iiT.£  Circuits,  Locating  Faults, 

^^  Grounds,  etc. 

"^  ;  RELIABLE.        ACCURATE. 

'  Send  for  Circular. 

L.  M.  PICNOLET, 

78-80  Cortlandt  St.,  NEW  YORK,  N.  Y. 


AMERICAN"SI'r 

ARE  THE  BEST.    Send  lor  deicrlptlve  Circular. 
Absolutely  Non-Infringing. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

EST  D  less.         171  S.  Clinton  St.,  Chicago,  III, 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterline  Extra  Black  Finishing:  Varniili, 

Sterling  Blacb  Air  Drying:  Tarnlsli, 

Sterling:  Black  Core  Plate  VarnlBh. 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 


Pittsburg,  Pa.,  U.S.A. 


Brougham  St.,  Blackfrlars  Road.  Salford,  Manchester,  England, 


JEWELL 


Baby  Switchboard 
Instruments    are 

DEAD    BEAT 
lYIOVEMENT 

Same  as  used  in  our 
higher  priced  instru- 
ments. 

There  is  no  excuse  for 
any  one  buying;  poor 
meters  when  the 

BEST  IS  $15.00. 


WE  ARE  MAKING 

TELEPHONE  LAMPS 


OF    ALL    KINDS 


FITTED  with  Porcelain,  Wood 
Bases  or  Side  Contacts.  Tip 
or  Tipless.    Any  Voltages. 

=    SAMPLES   SENT   ON   APPLICATION   TO    = 


The  Rooney=Westbury  Electric  Lamp  Company, 


154  E.  23d  street, 


NEW  YORK  CITY. 
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FRANK  N.  PHILLIPS.  President. 
C.  N.  WAQENSEIL,   TREAauRCR. 


EUGCNC  F.  PHILLIPS. 

GcNCRAL  Manager. 


C.  ROWLAND  PHILLIPS.  Vicc-PRIS. 
C.  R.   REMINGTON,  Jr..  Sec. 


AMERICAN  ELECTRICAL  WORKS 


PROVIDESCE,  R.  I. 

BARE  AND  INSULATEDELECTRICWIBE. 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  i'oRK  Store,  AV.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store.  F.  R.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 
MAIN  OFFICES  AND  FACTORIES.  PHILLIPSDALE,  R.I. 


Electric  Heating  Apparatus 

SIND  FOR  64-PAUE  CATALOGUE.  I 

"UNIT"  ENAMELED  RHEOSTATS* 

SIMPLEX  ELECTRIC  HEATING  CO., 

Cambridgeport,  Mass. 
CniCAQO,  Mooadnock  Block. 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 


No.  1 1  Pine  Street, 

Patent  Causes. 


•    NEW  YORK  CITY 

Patent  Soliciting. 


Stombaugh  Guy  Anchors 


ARE     USED 
FOR 


Pulling  Ud  Wires  and  Gables 

Write  for  new  Catalog  to 

W.N.Matthews&Bro. 

?        ■^  "DEAD  MAN"   KNOCKERS, 

603  Carleton  BIdg.,     St.  Louis. 


egnmw*"*^- 


&oAlLli.iNa 


DLDERtNGl 
TVIrEK:! 


"CJz:\K3'  aafcQB'a  MMmf:^ 


25c.  each.    $2.25  per  dozen. 


FOR  ALL    tLE-CTRlC  WORK 

Continuing.— WE  WANT  TO  TELL  YOU 
that  so  thoroughly— so  persistently— so  sys- 
lematically  have  the  interests  of  ALLEN 
Sticks  been  looked  after  that  to-day  they  are 
the  standard  of  liux  excellence  throughout 
(we  believe)  the  entire  electrical  world. 
You  can  buy  them  anywhere,  any  time.  To 
sTich  an  extent  are  ALLEN  Sticks  standard 
thai  thev  have  the  official  endorsement  of  the 
UNDERWRITERS'  NATIONAL  ELECTRICAL  AS- 
SOCIATION and  are  used  in  the  workshops  of 
the  United  States  Government.  Again:  "A 
friend  of  mine  told  me  that  he  had  never 
used  so  excellent  a  flux  as  the  ALLEN. 
Please  send  sample." '  No.  1569. 

Every  First-class  Electrical  Dealer  Sells  the 
ALLEN.    Write  for  big  sample. 

L.  B.  ALLEN  CO.,  Inc., 

■  1334  Columbia  Ave  .Chicago   - 


^t^i 


f^OR   e:LECTRIC  WIRES. 

ALPHADUCT  MFG.  CO., 

522  W.  22d  Street,  NEW  YORK. 


Sales  Agencies: 
CHICAGO:   W.  M.  Porter, 

303  Fisher  Building. 
NEW   YORK:    William  S.  Brown, 

39  Cortlandt  Street. 
TORONTO:    C.  W.  Bongard. 
78  Bay  Street. 


\J    S 


''  SAFETY  '  RUBBER  COVERED 

WIRE    AND   CABLE 


IVI 


FOR  EVERY  ELECTRICAL  SERVICE. 


CHICAGO   REPRESENTATIVE. 

THE  SAFETY  IXSULATED  WIRE  &  CABL,E  CO., 

WORKS:  Bayonne,  N.J.  114-116  I.IBEItTY  STREET,  BT.  Y. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEIi  OUTLET  AND  JIINCTIOW  BOXES, 
SWITCHBOARDS,    PAJfEt    BOARDS,    SWITCHES,    ETC. 


FOR 

A I     ■■rpi  ELECTRICAL 

Vl     HIE  PURPOSES 

■11- A   I    E.  PLAIN  OR 

^■■■"  ■    ■■  ENAMELED. 

THE  MONSON  BURMAH  SLATE  CO. 

PORTLAND,    ME. 


McNAMARA   BROS. 

ELECTRIC  SWITCHBOARDS. 

SLATE  AND  MARBLE. 

^SSJu"c'b.       Fair  Haven,  Vt. 


NATIONAL  CODE  STANDARD 

"0,  K,"  Weatherproof  Wire. 
Slow  -  Burning  Weatherproof 
and  Slow-Barnlng  Wire. 

Priocs  and  Samples  on  Application, 

Phillips  Insulated  Wire  Co, 

Office  and  Factory:  PAWTUCKET.  R.  L 


i8 


WESTERN    ELECTRICIAN, 


August  29,  1903 


WAITED,  FOR  SAIiE  and 
timilar  ^FAWT  COLUaiN  advertise- 
mtnts  (jo  ivords  or  less),  $1.^0  an 
insertion;  additional  "words  yc  each. 
POSITION  YTAKTEB  advertise- 
ments (jo  zuords  or  less),  ^i.oo  an  in- 
sertion:  additional  -words  2C  each. 


POSITION  WANTED. 

As  superintendent  of  light  and  powev  plant  or 
chief  electrician.  Technical  graduate.  Firit- 
class  steam  engineer's  license.  10  years'  ex- 
perience. Now  in  full  charge  of  1500  A.  C.  and 
D.  C.  meters  and  2000  H.  P.  Commercial  motors, 
A.  C.  and  D.  C.  Address  BOX  243,  care  West- 
ern Electrician,  510  Marquette  Bldg.,  Chicago. 


POSITION  WANTED. 

A  yonng  man  handy  with  tools,  strictly  tem- 
perate and  a  hustler,  having  good  knowledge  of 
electricity  and  taking  an. electrical  course  in 
a  correspondence  school,  desires  situation  which 
win  combine  theory  with  practice.  Will  take 
work  in  any  branch  of  the  electrical  profession 
Address  BOX  246,  care  Western  Electrician 
510  Jfarquette  Bldg.,  Chicago. 


POSITION   WANTED. 

As  superintendent  or  assistant  of  light,  power 
or  water  works.  Well  educated.  20  years'  ex- 
perience in  engineering,  designing,  superin- 
tending, construction  engineering  work.  Close 
fi^urer,  economical  in  operating  expenses.  Can 
repair  anything  from  boiler  to  electric  meters 
and  water  meters.  Good  tools.  Strictly  free 
from  liquor.  Good  references.  Address  BOX 
235,  care  Western  Electrician,  510  Marquette 
Bldg.,  Chicago.  * 


POSITION  WANTED. 

As  superintendent  of  electric-light  and  power 
plant,  or  municipal  light  and  water  plant,  by 
young  man  with  technical  education  and  nine 
years'  experience  in  all  branches  of  electrical 
work.  Will  accept  position  with  electric  rail- 
road. Experienced  with  high  and  low  speed 
engines  and  single  and  multiphase  current  prac- 
tice. References.  State  salary  paid.  Address 
BOX  239,  care  Western  Electrician,  510  Mar- 
quette Bldg.,  Chicago. 


WANTED. 


One  experienced  incandescent  lamnsalesman, 
at  once.  Address  THE  SHELBY  ELECTRIC 
CO.,Slielby,  Ohio. 


WANTED. 


Road  salesmen  to  handle  Electric,  Integrat- 
ing Meters  as  a  sideline.  Address  96  CHICAGO 
AVE..  Chicago,  stating  experience,  territory  and 
present  business  connections. 


WANTED. 

An  instructor  in  electrical  engineering  in  the 
North  Carolina  College  of  Agriculture  and  Me- 
chanics' Arts,  at  W^est  Raleigh,  N.  G.  Must  have 
experience  in  teaching  laboratory  work.  Salary 
8900.  Send  photo  and  particulars  to  F.  A. 
WEIHE,  West  Raleigh.  ]S.  C. 

WANTED. 

Three  experienced  Incandescent  lamp  sales- 
men, by  an  old  and  well-established  company  not 
in  the  trust.  Applicants  will  please  state  age, 
experience  and  salary  wanted.  Address  BOX 
199,  care  Western  Electrician,  610  Marquette 
Bldg.,  Chicago. 


IF  YOU  WANT  TO 
SELL 

an  electric-light  plant,  located  In  a  town  of 
2  000  or  over,  with  city  contract,  write  me. 
Have  a  number  of  buyers.  Address  BOX  245, 
care  Western  Electrician,  510  Marquette  Bldg., 
Chicago. 


^mEGORY: 

ELECTRIC  coT 

54-62  5.CL1MT0N  5T.  CHICAGO 

All  dynamos,  moto"s,  meters  and  transformers 
listed  by  this  Comptiny  are  at  their  warehousee 
ready  for  immediate  delivery. 

FOR  SALE 

at  a  bargain  if  taken  immediately: 

1  -400  K.  W.  Westinghouse  Alternator. 
Stanley  Alternator, 
General  Electric  Alternators. 


Westinghouse  BOO  V.  Rnilway  Genera- 


1-200 

2-IBO 
3-120 
2-160 

tors 

Largest  stock  of  second-hand  electrical  appa- 
ratus in  this  country,  aend  for  our  monthly 
Bargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  guaranteed. 


WANTED 
A  gentleman  of  good  ad- 
dress who  is  acquainted 
with  Electrical  Manufac- 
turers and  dealers  and  ha« 
done  business  with  them. 
A  strong,  energetic  work- 
er is  desired,  with  ability 
to  represent  a  journal  of 
high  standing  effectively, 
in  the  business  depart- 
ment. To  such  a  on^  a  fine 
opportunity  is  open. 
Address  with  references 
and  salary  expected, 

BOX  238, 
Care  Western  Electrician, 

CniCAQO. 


WANTED. 


A  combination  Ice  and  electric  engineer,  who 
Is  thoroughly  efScient  in  both  lines,  and  who  is 
competent  to  do  repair,  alteration  and  installa- 
tion worlc.  Plant  is  located  at  Deming,  N.  M. 
Triumph  compression  ice  machine,  Akron  Elec- 
tric Co.  50  K.  W.  dynamo,  250  volt,  direct  cur- 
rent. Ice  making  capacity  about  12  tons.  Ad- 
dress SILVER  CITY  BEER  &  ICE  CO.,  Silver 
City,N.  M. 


WANTED   FOR  CASH. 

One  120  to  150-K.  W.,  60-cycle,  2200-volt, 
compound-wound  Westinghouse  or  General 
Electric  generator. 

Write  stating  condition  and  how  soon  delivery 
can  be  made. 

NORTHWESTERN  ELECTRIC  CO., 
71  W.  Washington  St., 
Chicago. 


IF  YOU  WANT  TO  BUY 

an  electrlc-llghl  plant  on  a  splendid  paying 
basis,  with  a  long  time  contract,  part  time  and 
part  cash,  write  me.  Address  BOX  244,  care 
Western  Electrician,  510  Marquette  Bldg, 
Chicago. 


FOR  SALE. 

A  fully  equipped  electric-light  plant  in  a 
growing  western  town  of  5,000  inbabitants. 
Oity  contract,  business  steadily  growing.  Splen- 
did opening  for  a  practical  man.  Full  partic- 
ulars furnished  upon  application.  Address 
BOX  237,  care  Western  Electrician,  510  Mar- 
quette Building,  Chicago. 


REPAIRS 

Motors,  Dynamos, 
Arc  Lamps,  Traniformers 
Best  work.   Best  prices. 

Pierson  Electric  Co. 

S5  LAKE  ST.,  CHICAGO. 


PROPOSAL 

For  Public  Lighting. 


The  town  oE  Normal,  McLean  Co.,  111.,  will 
receive  proposals  for  the  public  lighting  of  its 
streets  for  a  period  of  five  (5)  years,  with  elec- 
tric arc  lamps,  candle  power  minimum  800 
C.  P.,  maximum  1200  C.  P.  Said  proposals 
should  be  addressed  to  O.  Seibert,  President, 
Normal,- Illinois,  and  must  be  accompanied  by 
a  certlfled'check  for  $500,  as  an  evidence  that  a 
contract  will  be  entered  into  by  the  bidder  on 
the  basis  6i  his  bid.  The  bids  will  be  received 
up  to  six  (6)  o'clock  on  September  7,  1903,  and 
will  be  publicly  opened  In  the  town  hall  at 
7  P.  M.  The  town  of  Normal  reserves  the  right 
to  reject  any  or  every  bid,  or  to  accept  any  bid 
should  U  be  for  the  interestof  the  town  so  to 
do. 

E,  A.  VENCILL,  Clerk. 


FOR  IMMEDIATE    DELIVERY. 


600  H.  P.  21  and  B6x30  Williams  tandem  com- 
pound engine. 

250  H.  P,  12  and  24x18  Williams  tandem  com- 
pound engine. 

250  H.  P.  13  and  20"4xl5    Armlngton&    Sims 
cross  compound. 

300  H.  P.  20x18  Erie  Ball  automatic. 
75  H.  P.  10x13  Frost  automatic. 


DYNAIMOS. 

180  K.  W.  and  120  K.  W..  G.  E  ,  60  cy.  A.  S.  type 

1 .  100  or  2.200  V.  alternatora. 
120  K.  W.  andeOK.  W.,G.  E.,  133  cy.  1,100  and 

2,200  V.  alternators. 
150  K.W.Wood  and  .50  K  W.,  Slemens-Halske  60 

K.  W.,  Slemens-Halske  2,000  V.  alternators. 
200  H.  P.  Edison  200  V.  motor. 
Direct  current  110  V  generators,  all  sizes. 


Write  for  complete  stock  list  No.  51 
ILLINOIS  MAINTENANCE    COMPANY, 

1625  MARQUETTE  BUILDING, CHICAGO 


SME5   ALL  METALS.    R» 


nEi:PS    ITS     LUSTER.    MOLDS    OLD    TRADE     AND     MAKES     WEW.    D  0  El  G     ► 
MED    IG  YEARS.   SOLD    B-r    AGENTS    AND    DEALERS      ALL     DUER      THEVy 

FAL  PoLisn;rwi™- 


ut.t.<ii.i<»it.-    i_^i«Hi.ii=ntu    ibTtAHS.  tiULDB'rflGENTS    ANDDE; 

U.5.METAL  POLISH 


ENGINES 

34x60  750-H.  P.  Inlernationai  Power  Corliss. 

28x48  750-H.  P.  Harris  Double  EccentrlcCorllss 

24x48  500-H.  P.  Brown  Corliss. 

23x60  450-H.  P.  George  H.  Corliss. 

20x48  300-H.  P.  Harris  Corliss. 

18x42  250-H.  P.  Greene  Corliss.  Db.  Eccentric. 

12  and  22x42  250-H.  P.  Atlas  Tandem  Com- 
pound Corliss. 

16x42  175  H.  P.  AUis  Corliss. 

16x42  175-H.  P.  Hamilton  Corliss 

12x36  100-H.  P.  St.  Louis  Heavy  Duty  Corliss. 

12X36  100-H.  P.  Hamilton  Corllfs. 

24x48  500-H.  P.  Buclieye  Automatic. 

16'/i  and  28!4x27  400-H.  P.  Buckeye  Cross  Com- 
^ouiTd  Autooaatlc. 

15  and  23x17  250-H.  P.  Mcintosh,  Seymour  & 
Company  Tandem  Compound  Automatic. 

14xT4  125-H.  P.  Weston  High  Speed  Automatic. 

12x12   90-H.    P.  Phoenix  Cen. Crank  Automatic 

10x16  60-E.  P.  Atlas  Automatic. 

BOILERS. 

2— 825-&.  P.  Heine  Watertube  Boilers,  140  lbs. 


2— 280-H.  P.  Babcock  &  Wilcox  Watertube  Boil, 
ers,  150  pounds. 

2— 275-H.  P.  Babcock  &  Wilcox  Watertube  Boil- 
ers, 150  pounds. 

3— 275-H.  P.  Babcock  &  Wilcox  Watertube  Boil- 
ers, 130  pounds. 

1— 175H.  P.  Babcock  &  WUcox  Watertube  Boil- 
er, 125  pounds. 

2— 150-H.  P.  Babcock  &  Wiloox  Watertube  Boil- 
ers, 135  pounds. 

1—72x18  Tubular  Boiler,  125  pounds. 

3—72x16  Tubular  Boilers,  100  poui  ds. 

3—66x16  Tubular  Boilers,  100  pounds. 

1—60x18  Tubular  Boiler,  100  pounds. 

8—60x16  Tubular  Boilers,  foo  pounds. 

1—56x16  Tubular  Boiler,  100  pounds. 

2—54x14  Tubular  Boilers,  100  pounds. 

HEATERS. 

1,000-H.  P.  National  Peed  Water  Heater. 
350-H.  P.  Baragwanath  Heater. 
300-H.  P.  Wheeler  Healer. 
1 50-H.  P.  Kroeschell  Heater. 


WHITEHEAD    MACHINERY  CO.,    Davenport,  Iowa. 


Bound  Volumes 


VyESTERK  [lECTRICIAN 

FOB  BALE. 

From  Vol.  1  to  Date. 

ADDBBSS 

ELECTRICIAN  PUBLISHING  CO., 

SIO  Marquette  Building,  CHICAGO 


MAGNET  WIRE 


ROUND, 
SQUARE 

AND 
RECTAN- 
GULAR. 


TRADE  MARK. 


MANTTPACTUHKD  BY 


Columbus  Insulated  Wire  and  Brass  Go. 

COLUMBUS,  OHIO. 


Manhattan  Flush  Plug  Receptacle 

The  newest,  neatest,  most  compact,  reliable  and 
up-to-date  Receptacle  on  the  market. 

If  you  have  not  seen  it  get  one  before  placing  your 
next  order.  Fully  described  with  hundreds  of  other 
specialties  in  catalogue  No.  I6i    Free  on  application. 

MANHATTAN  ELECTRICAL  SUPPLY  CO. 

NEW  YORK:  32  Cortland!  St.  CHICAGO:  188  Fifth  Ave. 


CENTRAL  lUTOMOBILE 
REPOSITORY 

151  Michigan  Avenue,  Chicago 

ELECTRIC  VEHICLES  Telephone 

CHARGED,  REPAIRED,  REBUILT         Central  6209 


BATTERY    MOTORS 

I O  VOLT.       $5.00  EACH. 

261  Washington  Street.  Newark,  N.  J. 


PLACE    YOUR 

"Want"  and  "For  Sale" 
advertisements  In  the 

WESTERN  ELECTRICIAN. 

Immediate  Returns. 


On  receipt  oL 

10  CENTS 
......  We  will  send  you  a 

ffesto  ElBcfflciai 
Ml 


FOR   1903. 

Every  Lighting  man  should 
have  one. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Bldg..  CHICAGO. 


CHICAGO    EDISON    COMPANY  REPAIR   SHOPS 

76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280^ 

Machine  and  Carpenter  ^\  n  ^  W^  ^\  A  \M  A    |kl  ^  ^   |  ^k  U  ^  Dynamos  Armatures, 

Workof  All  Kinds  \/  T  C  IH  UMT  MI^U  IlllViril.  Motors,  Arc  Lamps, 


Machine  and  Carpenter 

Woric  of  All  Kinds 

Correspondence    Solicited 


FIRST-CLASS    EQUIPMENT    THROUGHOUT. 


Au^st  29,  1903 


WESTERN     ELECTRICIAN 
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THE 

"  P-  K" 

Fusible  Rosette 

with  its 

DOUBLE 

method  of  fastening 

does  the  work 

OF  TWO 

ordinary   rosettes. 


H.   T.   Paiste  Co. 

Philadelphia 


Chicago 


A  card  brings  sample 
prices  or  new  catalog. 


ROBT.  FERRIS'  BOOK 
ON  METERS 

IS  so  SIMPLE  THAT  ONE  WONDERS 
AT  THE  COURAGE  OF  THE  AUTHOR 

ITTELLS  JUST  WHAT  SOME 
PEOPLE  THINK  THEY  KNOW. 

Written  expressly  for  the  men  who  handle 
the  pliers. 
Sent  prepaid  on  receipt  of  $1.00.    Address 

ELECTRICIAN  PUB.  CO., 

CHICAGO. 


510   Marquette  BIdg., 


E 


SURFACE  SWITCHES. 

A  REMOVABLE 
DIAL. 


IDlAI'tOHQ 
MANUF»CTUBED  BY 

THE    HART    MFG.    CO., 

HARTFORD,   CONN. 


CKas.  C  Dustin  Co., 

11  Broadway,  -  -  NEW  YORK. 

Electrical  and  Steam  Machinery 

DIRECT-CONNECTED  RAILWAY  UNIT. 

225  K.  W.  Generak.]  Electric.  550-volt  generaLtor, 
type  m.  p.,  class  6-225-120.  Form  E,  direct  con- 
nected to  16>4-30>^x30  Bxickeye  horizontal  cross- 
compound  engine. 

Reatdy  for  immediate  delivery  and  in  excellent 
condition. 

ALTERNATORS 

One  200  K.  W.  Ft.  W»yne  "Wood,"  1.100  volts,  140  cycles,  single-phase. 
One  180  K.  W.  General  Electric,  2,300  volts,  60  cycles,  single-phase. 
One  180  K,  W.  Westlnghouse,  2.300  volts,  60  oycles,  single-phase. 
One  150  K.  W.  Stanley,  1,100  or  2,200  volts,  133.  cycles,  two-phase. 
One  120  K.  W.  General  Electric.  1,040  volts,  125  cycles,  single-phase. 
One  120  K.  W.  General  Electric,  2,080  volts,  125  cycles,  single-phase. 
One  120  K.  W.  Westlnghouse,  1,100  voln,  133  cycles,  single-phase. 
One  90  K.  W.  General  Electric.  2,300  volts,  60  cycles,  single-phase. 
Two  75  K.  W.  General  Electric,  2,100  volts,  60  cycles,  two-phase. 
One  60  K.  W.  Westlnghouse,  2,200  volts,  60  cycles,  two-phase. 
One  60  K.  W.  Westlnghouse,  1.100  volts,  183  cycles,  single-phase. 
One  60  K.  W.  General  Electric,  1,040  volts,  125  cycles,  single-phase. 
Three  35  K.  W.  Thomson-Houston,  1,040  volts,  125  cycles,  single-phase. 

RAILWAY  GENERATORS.  500-550  VOLTS. 

Two  500  K.  W.  General  Electric,  6-pole,  speed,  300  R.  P.  M. 
Two  300  K.  W.  General  Electric,  4-pole,  speed,  400  R.  P.  M. 
One  200  K.  W.  Westlnghouse,  6-pole,  speed.  510  R.  P.  M. 
Two  200  K.  W.  General  Electric,  4-pole,  speed,  425  R.  P.  M. 
One  180  K.  W.  Westlnghouse,  4- pole,  speed,  535  R.  P.  M. 
Oneil50  K.JW.  Port  Wayne,  6-pole,  speed,  550  E.  P.  M. 
One  110  K,  W.  Eddy,  4-pole,  ipeed,  600  B.  P.  M. 
One  100  K.  W.  General  Electric,  4-pole,  speed,  850  R.  P.  M. 
One  100  K  W.  Walker,  4-pole,  speed,  750  R.  P.  W. 
Two  100  E.  W.  Edison,  bi-polar,  speed,  620  B.  P.  M. 
One  90  K.  W.  Thomson-Houston,  4-pole,  speed,  700  R.  P.  M. 
One  80  K.  W.  General  Electric,  4-pole,  speed,  700  R.  P.  M. 
Three  62  K.  W.  Thomson-Houston,  Type  D,  speed,  900  JS.  P.  M. 

DIRECTCONNECTED  UNITS,   125  AND  150  VOLTS. 

One  60  K.  W.  Eddy,  4-pole,  125-volt  generator,  wUh  13x12  Buffalo  Forge  engine 
Brand  new. 

One  60  K.  W.  Bergmann,  6-pole,  125-volt  generator,  with  12x14  Watertown  engine. 

One  50  K.  W.  Commercial,  6-pole,  125-volt  generator,  with  8^-13x12  Armington  & 
Sims  tandem  compound  engine. 

One  50  K.  W.  unit,  consisting  of  two  25  K.  W.  General  Electric,  4-pole,  125-volt  gener- 
ators, with  one  triple  Expansion  vertical  engine. 

One  25  K.  W.  General  Electric,  6-pole,  125-volt  generator,  witli  9^2x10  Armington  & 
Sims  engine. 

Two  25  K.  W.  Westlnghouse,  G-pole,  250-volt  generators,  each  with  9x10  Ball  & 
Wood  engines. 

ENGINES. 

One  22  and  40x60  Watts-Campbell  Corliss  cross-compound,  600-800  H,  P. 

One  20  and  36x48  Wheelock  crosi-eompound.  500-700  H.  P. 

One  14  and  17x36  and  42  Slater,  twin,  400-500  H.  P. 

One  24x48  Hamilton  Corliss,  450  H.  P. 

One  23x48  Harris  Corliss,  400  H.  P. 

One  18x48  George  H.  Corliss,  250  H.  P. 

One  16x42  Providence  Greene,  200  H.  P. 

Two  18  and  30x16  Westlnghouse  Compound,  250  H.  P.  each. 

Three  18V4xl8  Armington  &,  Sims,  250  H.  P.  each. 

One  16x16  Erie  Bail.  175  H.  P. 

Two  14x13  Armington  &  Sims,  150  H.  P.  each. 

One  12x34  Brown,  100  H.  P. 

One  10x14  Straight  Line,  75  H.  P. 

This  is  not  a  complete  list.  Send  for  Bulletin  or  write 
for  quotation  on  SLnything  you  intend  purchcLsing. 

We  ha^ve  Ol  large  stock  of  direct-current  genera-tors 
and  motors  of  all  voltages.  Also  BLlternaLting-current  motora 
B.nd  ^rc  genera.tors. 

Babcock  &  Wilcox  and  return  tubular  boilers. 

Transformers,  arc  IsLinps,  street  roLilway  cars  and 
equipment. 


Let  us  meLke  yovi  a  proposi- 
tiorv  for  the   pvircKaLse  of 
any  appdLroLtxjs  yo\i  may 
hdLve  for  dispos^Ll. 
«»•♦•♦•♦•♦•♦•♦•♦•♦•♦•♦•♦•♦>♦>♦•»•♦•♦•♦•♦> 


We  Buy  or  Sell 


REPAIR  SHOP 

OPEN   DAY  AND  NIGHT 

TELEPHONE  US. 

ARMATURE 

FIELDS 

REWOUND 


A  rare  chance  to  increase  the 
day  loads  on  Central  Station,  by 
notifying  customers  where  they 
can  secure  a  good  fan  for  little 
money.  We  have  ready  for  im- 
mediate shipment  150  Emerson  12 
inch  desk  fans,  52  volts, 125  cycles, 
^3.00  each. 

200  Westlnghouse  13  inch,  52 
volts,  125  cycle  desk  fans,  S4.00 
each. 

300  General  Electric,  12  inch, 
52  volts,  125  cycle  desk  fans, 
?4.oo  each. 

Also  50  General  Electric,  12 
inch,  104  volts,  125  cycles,  swivel 
and  trunnion  fans,  at  a  price  of 
S5.00  each. 

All  f.  o.  b.  cars  Cincinnati,  O. 

Some  bargains  in  boilers, 
engines,    generators    and    motors. 

Write  us  stating  your  require- 
ments. 


John  A.  Stewart  Electric  Co. 

Offices:  Factory  and  Warehouse: 

430  Sycamore  SI.  LUDLOW,  KY. 

CINCINNATI,   OHIO 


WESTERN    ELECTRICIAN 


AiifTust  2g,  1903 
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The  sense  of 

PERFECT 

SECURITY 

that  is  yours 
when  you  buy 

KELLOGG 

TELEPHONE 

APPARATUS 

comes  with  no 
other  mal(e. 
Isn't  that  an 
important 
consideration? 


KELLOGG 

SWITCHBOARD 

AND  SUPPLY 
COMPANY 

Green  and  Congress 
Streets, 

CHICAGO. 

346  Broadway, 

NEW  YORK. 

Electric  Building, 

CLEVELAND. 

Keystone  Telephone  Building, 
PHILADELPHIA. 


m^^^^mRm^RRmmmm^^Bmmr.'^mfmm 


'•3e>S>*£**>*SStSS{S15SS 


■  •{■•••sitwttm***SB***'*«** 


^ . •"""•— ^^^  Troubles  and  How  to  Find  Them. 

::i:  T\ir\gstei\  MsLgnet  Steel  B 

■•••  m^                                                                          •••• 

••••  —                          •••' 

•■••  •••< 

••••  •••< 

■III  Best  permanent  magnet  steel  for  high-grade  telephones.        lit 

••••  •••' 

;i:  A.  C.  Leslie  £;  Co..    Montreal.  Can.   Ijji 


:::: 


AGENTS  FOR  NORTH  AM£:RICA. 


•*■■■••••••••■•••••••••••••••»••••••••••••••••••••••••••••••••••••••••••••••••>•** 


A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H„  Hyde  and 
J.  A.  McManman,  edited  by  Prof.  C.  H.  Haskins. 

EIGHTH  EDITION.  48  PACES.  PRICE,  26  CENTS. 

The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 

book  a  great  help  in  locating  telephone  troubles  and  remedies  therefor. 

Considerable  new  matter  has  been  added  in  this  edition. 


Sent  prepaid  on  receipt  of  price  by  the 

Electrician  Publishing  Co.,  °'°""^^?,'iSAco""*""^' 


NA/EIDISM  -  AIVIEIRIOAIM      T"! 

MAKERS    OF 


HONE      CO, 


SUPERIOR    TELEPHONE    APPARATUS. 

CHICAGO,     ILLINOIS,    U.  S.  A. 


Transmitter   Receiver 


CLARK 
WIRELESS 
SYSTEM 


Standard   instruments 


Thos.  E.  Clark  Wireless  Tel-Tel.  Co. 

MAIN  OFFICE,  DETROIT,  MICH. 

Mfrs.  Wireless  Instruments 

Coils  for  Automobiles,  Gas  Engines,  Etc. 
ELECTRICAL " SPECIALTIES 


Be  Somebodym     Send   Your   Own 
Messages.      "  Buy "     Wirelessm 

No.   8  Bulletin  Just  Out.    Send  Stamp. 


August    20,    1903 


WESTERN     ELECTRICIAN 


"Buiton"  Type  Telephoive  Transmitter. 


Louder,  clearer  and  better  in 
every  way  than  the  "Solid 
back".  Let  us  tell  vou  about  it. 


Send  for  Booklet, 


THE     FAHNESTOCK 
TRANSMITTER    CO., 

74  CortlaLndt  St..  New  York  CHy. 


Telephones  that  Challenge  the 
World's  past  Champions  to  an 
"International"  Contest. 


"INTERNATIONAL" 

TELEPHONES  STAND  ONEQUALED 


All  connecting  wires,  binding  posts  and  ter- 
minal screws  fully  concealed. 

No  exposed  metal  parts  form  a  part  of  the 
circuit  at  any  time. 

Tbe  only  instrument  of  Its  kind  on  the 
market. 

TrQlU'ltllttpP  clear,  distinct  and  far-reaching, 
1 1  (lllolUlLLul  ImpoBslble  to  deteriorate. 

Every  distinct  part  of  our  tquipment  is  made 
strong  and  durable. 

K1SL\  SWITCHBOARDS  Sl°?signT^^ 

FOR  ANT  SIZE  EXCHANGB. 

"International"  apparatus  embodies  in  the 
construction  of  the  parts  many  new  features  of 
vital  importance  to  the  durability  and  efficiency 
of  a  plant. 

Correspondence  solicited. 

INTERNATIONAL  TELEPHONE  MFG.  CO. 

Harrison  and  Cllnlon  Sts.,  CHICAGO,  V.  S.  A. 


PATENTED  TELEPHONY 

A  review  of  patents  pertaining  to  Telephones  and  Telephonic  Apparatus  by  the 

American  Electrical  Engineering  Association. 

COXTENTS:  Introductory.— Percentage  of  Patents  Sustained. —Supreme  Courl  Decisions. 
— BerliDtr  Ca^e.— Induction  Coll.— Drawbaugh  CaseB.— Hunnlngs  Transiuitler.— Subscribers'  Galls, 
—Switchboards.— Law  System.— Mann  System,— Multiple  Board. —E.xpress  System,— Raverot-Hess 
System.— Comparative  Advantages.  Multiple  and  Divided  Hoard  Systems,— Carney  Plug  Board,— 
Brief  Mention,- Automatic  Switchboards.— Concluslon8.—Inde.x. 

Patent  of  A.  G.  Bell,  No,  174,465,  Patent  of  Emile  Berliner,  No,  233,969,  Patent  of  Emlle 
Berliner,  No.  463,560,  Patents  of  Emlle  Berliner  in  Parallel  Columns.  Patent  of  C.  A.  Cheever, 
>o,  208,463.  Patent  of  H,  H.  Eldred,  No,  303,714,  Patent  of  Thos.  A.  Watson,  No,  256,258. 
Patent  of  L,  B,  Firman,  No.  283,334  Patent  of  M.  G.  Kellogg,  No.  247,199.  Patent  of  0,  E.  Scrlbner, 
No.  330,058.  Patent  of  C,  E.  Scrlbner,  No,  300,144.  Trunklng  Principle.  Patent  of  Shaw  i 
Childs,  No,  319,856,  Mann  System,  Patent  ot  L.  B,  Firman,  No,  252.578.  Western  Union  Pin 
Switch.  Express  System.  Patent  ot  Sabln  *  Hampton,  No.  513,534.  Subscriber's  Automatic  Sig- 
nal,   Eaverot-Hess  System,    Patent  of  M,  J,  Carney,  No,  258,886,    ApostoloCE  System, 


Handsomely  Bound  in  Cloth. 


Sent  Prepaid  on  Receipt  of  Price,  $1.S0. 


ELECTRICIAN  PUBLISHING  CO.,    510  Marquatte  Building,    CHICAGO. 


Thoy  IIIustfatB  the  latest  develoitments  in  the  tele- 
phone art,  and  are  conveniently  arrangedm 

It  is  no  trouble  for  us  to  mail  you  oopiesm  A  postal 
will  bring  those  you  want. 

BULLETINS  PUBLISHED  TO  DATE 
No.  1'E   Railway  Telephone  Apparatus. 
No.  2-E   Bridging  Telephones. 
No.  3-E   Construction  Material  and  Supplies. 
No.  4'E   Generator  Call  Telephones. 
No.  S-E   Central  Energy  Telephomes. 

BULLETINS  IN  PRINT 
No.  6'E   Magneto  or  Generator  Call  Switohboards, 
No.  7-E   Parts  for  above  boards. 
No.  8-E   Non-Multiple  Central  Energy  Switchboards. 

Stromberg-Garlson  Telephone  Mfg.  Go. 

GENERAL  AND  EASTERN  SALES  OFFICE  SALES  DEPARTMENT 

ROCHESTER,  H.  Y.  CHICAGO,  ILL. 


CATERING 

TO     THOSE     WHO 
DEMAND     QUALITY. 

American 

Electric  Telephone 

Company 


MAKERS 
OF    THE 

EXPRESS    SWITCHBOARDS 

HOTEL 
TELEPHONE        CHICAGO      -     -      ILL. 


Automatic    Telephones^ 

Privacy 

Promptness 

Precision 

Profits, 

Automatic  Electric  Co.,      Citicago,    U,   S.  A. 
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Alloway  E1.ECTRIC  Co. 

Contracting   Electrical    Engineers, 

1551  Marquette  Building, 
Tel.  Randolph  801.  ClUCAQO. 


Crumb,W.H.&  Company 

Engineers  Contractors, 

TELEPHONE  ENGINEERING  AND 
CONSTRUCTION, 


1263  Monadnock  Bldg., 


Chicago. 


KOHLER    BROS., 

Contracting     Electrical    Engineers, 
Lighting  Power  Railways, 

I8o4-i8o6-i8o8-i8io-i8i3  Fisher  Building, 
CHICAGO. 


ARNOLD   ELECTRIC 
1  POWER  STATION  Co. 

Engineers,  Contractors  for  Complete 

Electric  Plants.    Results  Guaranteed, 

I  SUITfi  1639,  MiEQUETTE  BLDS.,  CHIOAQO. 

NEW  TOEK  OFFICE;  711  TRANSIT  BLDO. 


EMMONS  ELECTRIC 
CONSTRUCTION  CO. 

(not  incorporated) 
Electrical  Engineers  andContractoks 

All  kinds  of  Electrical  Macbiaery 

and  Appliances  installed. 

Tel,  Main  4530.      8-1-80  La  Salle  St. ,  Chioaqo,  III. 


MICHAELS  &  HILLY, 

CONTRAOTINQ  AND  ELECTRICAL  ENQIHEBRS. 

ManuCacturere  of  Slow  Speed  Dynamos 

and  Motors, 

Secondary  Trans  formers  for  Belle 

and  Annunciators, 

BO  &  02  West  Van  Buren  Street,  Chicago,  111. 


Tel.  Harrison.  745. 

BADT,  F.  B. 

Consulting  Engineer, 

Suite  1504  Monadnock  Block, 

CHICAGO. 


YLLESBY,    H.  M.  &  Co. 

(Incorporated) 

ENGINEERS 

Design,  Consti-uct  and  Operate  Railway,  Light, 

Power  and  Hydraulic  Plants. 

Examinations  and  Reports. 

New  York  Life  Building.       -      CHICAGO,  ILL. 


'   Hammer,  H.  J. 

Pits,  and  Treas.  Sec.  ant 

rENERAL  EnGINI 

Cr>       nr-HTT  Consulting  and 

u. ,     X  xiE-    ContractlngEnglneers. 

Telephones.ElectrlcLlKht.PowerTranBmlBslon  | 

Suite  1112. 135  ADAMS  ST.,  CHICA  Go. 
Long  Distance  Telepliou  e  Central  i78. 


THE  M.  P.  BYRNE 
CONSTRUCTION  CO. 

GENERAL  CONTRACTOiRS, 
Sewers,  Water  Works,  Conduits  and  Elec- 
tric Plants  a  Specialty. 
Room  30,  88  E.  Washington  St.,   CHIOAGO,1LL. 


Long  Distance  Phone  Central  2i48. 

SCHOTT,  W.  H., 

ENGI'NEER  AND  CONTRACTOR, 

Specialties— Central  Station  Heating  Plants, 

Water  Works  Steam  Plants,  Electric  Light, 

Qas  and  Street  Railway  Plants. 

ir22o-2i  Marquette  Building,    CHICAGO. 


CHAS.  L.  BROWN, 

Contracting  Electrical  Engineer. 

804  Fisher  Building, 
Telephone  Harrison  3698.      CHICAGO. 


C.  W.  Cahmah. 


a.  C.  Habtman. 


Carman,  Chas.  Whitney  | 
&  Co., 

CONSULTING  ENGINEERS, 
88  La  Salle  Street,  CHICAGO. 


Humphrey,     Henry    H.,  « 
CONSULTING  ENGINEER. 

Central  Lighting  Stations, 

Electric  Power  Transmission. 

Suite  1305,  Chemical  Bldg.,      ST.  LOUIS. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 

Plans,  Specifications  and  Sapervlsloa  of  In- 
Btallation  of  complete  telephone  planta. 
Special  Reports  on  Telephone 
Properties  and  Apparatus. 

I  411  Electrical  Bldg.,  Cleveland,  Ohio. 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

MEMBERS 

AMERICAN  INSTITUTE  OF   ELECTRICAL   ENGINEERS 

AMERICAN  SOCIETY    OF    MECHANICAL    ENGINEERS 

AMERICAN   SOCIETY   OF   CIVIL   ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,   WIS. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so , 


Per  Electrical  Purposes.    Everythlnff  In  turned 

Slate. 

Only  Firm  in  Vermont  who  makes  a  Specialty  of 

Manufacturing  and  Drilling:  Small  Slates 

for  Electrical  Purposes. 


A.  B.  YOUNG, 


MANITFACTUBER, 

FAIR  HAVEN,  VERMONT. 


.Vi»  *JHtk-/.^,^iJ-v.-n 


J.  1-.  CUNKEL,  .TnERiuKEB 

.J    F     rm  LflHUh    ^1-  •  Mr 


ry   OF  CASSELT 


r  1  M  rr)ifs  i'>)<-vi<   K. 


C:is^clfon,&inrtk1)akola.         July  30th,    1903 


V/e stern  Electrician, 

Chicago,    111. 
Gentlenen:-- 

SncloGed.   I   herev.'ith  hand  you  a  ITew  York  draft   for  filS.    in  pay- 
ment  of  trie    encIo.-Gd   "bill,    v/hic}i  kindly   receipt   a2id   return,    and  greatly 
ol)lige . 

yaiov/  ue    to    conplinent   you   on   the    circulation   of  the    "Western 
Jiilectrician"    and   its   efficiency  a.-B   an  advertiEing  nediura.      V/'e   had   our 
plant   advertised   in   other   electrical   journaL^j,    hut   the    inauirien   hrought 
thr&uch  our  ad   in  your  colui.ms   far  e:cceeded  in  nuxihers   those   of  any  other 
paper. 

Very   respectfully, 


t 


Ausjiist  29,  IQ03 
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23 


BUY  YOUR  POLES  FROM  FIRST  HANDS-THE  PRODUCER. 

n    M    nil  MCR  I  IIIIRER  Pfl      MERCHANTS'  NATIONAL 

U.  HI.  rULmiin  LUiUDClf  UU.,  bank  bldg.,  Chicago. 


CEDAR  POLES 


CARNEY  BROTHERS  COMPANY 

610  Chamber  of  Commerce,   CHICAGO,' ILL. 


The  Electrician  Publishing  Cc,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


POLES 


W.  0.  STERLING  &  SON, 


MONROE,    MICH 

Eleven  Pole  Yards  in  MichiE^an. 

Wholesale  Producers  for  20  years. 


TIES. 


HAWKINS' 


NEW  CATECHISM 
OF  ELECTRICITY. 


Plan  of  the  Work,  Contents,  Etc. 

The  New  Catechism  of  Electricity  will  he  found  to  be 
surprisingly  plain,  and  free  irmii  iivcicss  iiiid  aitiliji^nuus 
terms.    Iheplan  upon  whirh  it  is  arr;uiL;cil  is  unique. 

The  book  is,  lirst  of  all,  iutunded  to  bo  plain  and  in- 
structive; some  300  illustrations  have  been  introduced, 
so  that  the  mere  pictures  will  atford  almost  a  knowledge 
of  the  subjects. 

It  is  a  school  book  from  the  manner  in  which  it  pro- 
ceeds from  the  simple  facts  to  the  abstract  principles 
which  the  facts  indicate;  it  is  also  a  book  of  reference 
through  the  index  of  seventeen  double  columns  of  fine 
tj^pe  pages;  by  luoaus  of  this  index  a  thousand  items  of 
practical  importance  are  atonce  available. 

It  is  an  up-to  date  work,  which  has  coit  a  large  outlay 
of  capital  and  time,  and.  In  short,  it  is  doubtful  if  any 
more  attractive  book  has  ever  been  issued— or  one  more 
useful. 

The  subjects  treated  upon  areas  follows:  Dedication 
to  Thomas  A.  Edison,  with  engraving  of  Mr.  Edison; 
Preface  and  Introduction;  Nature  and  Source  of  Elec- 
tricity and  Magnetism. 

The  l^ynamo;  Conductors  and  Non-Conductors;  Sym- 
bols, abbreviations  and  definitions  relating  to  electric- 
ity; Parts  of  the  Dynamo;  The  Motor;  The  Care  and 
Management  of  the  Dynamo  and  Motor. 

Electric  Lighting;  Wiring;  The  rules  and  require- 
ments of  the  National  Board  of  Underwriters  in  full; 
Electrical  Measurements. 

The  Electric  Kailway;   I,ine  Work;  Instruction  and 

Cautions  for  Linemen  and  tlie  Dynamo  Koom;  Storage 

Batteries;  Care  and  Management  of  the  Street  Car 

Motor;  Electro  Plating. 

iv-y.       v^^irSiSsiajtv'v*'-'^'''^^^    '4         The  Telephone  and  Telegraph;  The  Electric  Elevator; 

j<^      ^^^^^^^^\'T'~--^"*^'^^    i      Accidents  and  Emergencies,  etc.,  etc. 

'Uj-tr      -i^-i\Sc*;s?oX\,\'  .*.->,*-■.-    M        i-[)e  full  one-third  part  of  the  whole  work  has  been 

devoted  to  the  explanation  and  illustrations  of  the  dy- 
namo, and  particular  directions  relating  to  its  care  and 
management;— all  the  directions  are  given  in  the  sim- 
PRICE  $2.00.  plest  and  most  kindly  way  to  assist  rather  than  confuse 
^____  the  learner.    The  names  of  the  various  parts  of  the  ma- 

chine are  also  given  with  pictorial  Illustrations  of  the  same. 

In  the  Catechism  no  less  than  25  full  page  illustrations  have  been  given  of  the  various  dynamo 
machines  made  In  difEerent  parts  of  the  country,  and  an  equal  nmnber  of  part  page  lUustratlons. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Bldg.,  CHICAGO. 


"The   Jiations    pleasure    ground    and 
-sanliarium." 


THE 
ADIRONDACK 

MOUNTAINS. 


Tlie  lakes  and  streams  in  tlie  Ad- 
irondack Mountains  are  full  offish; 
ifie  wcxids  are  inviting,  the  air  is 
filled  with  health,  and  the  nights 
are  cool  and  restful.  If  you  visit 
this  region  once,  you  will  go  there 
a^ain.  An  answer  to  almost  any 
question  in  regard  to  the  Adiron- 
dacks  will  be  found  in  No.  20  of  the 
"Four-Track  Series,"  "The  Ad- 
irondacks  and  How  to  Reach 
Them;"  issued  by  tlie 

NEV  YORK  CENTRAL 


A  copy  will  be  mailed  free  on  receipt 
of  a  two-ceot  stamp,  by  George  H.  Dan- 
iels, General  Pas.senKer  Agent.  Grand 
'"entral  .Suction,  >'ew  York. 


Practical  Running  of  Dynamos. 

A  little  booklet  on  the  cars  and  the  loe&tlQg 
and  remedying  of  troublei  In  iiynamos  aod 
Hiotors. 

Catalogue  of  mechanical  and  electrical  booki 
free. 

ELECTRICIAN  PUBLISHING  COMPANY, 

510  Marquette  Bldg.,  Chlcaco. 


KlCKELj^ATE. 

%NewUork.Chiago|,§t.LoiiisIlR. 

Offers  Three    Express   Trains 

Every  Day  between 

CHICAGO 

and  AI!  points 

EAST 

Through  Cleveland  and  Bull'alo 

Through  Sleeping  Cars 
Day  Coaches  and  Dining  Cars 

Individual  club  meals,  ran^^'ing  in  price  from 
3.5c  10  31.00;  also  service  a  la  carte.  jMidday 
luncheon,  50c. 

CHICAGO  DEPOT:    La  Salle  St.  Station. 
CITY  TICKET  OFFICE:     UlAdamsSI. 

JOHN   Y     CALAHAN,  Geneh«l  Aoent 
113  Adams  Street,  Room  298,  CHICAGO 


Si^SSf^  (^ 


POLES 


We  are  Producers; 
Sf^ot  ^iMemen, 

Our 

Juniper  Poles 

are  recognized  as  the 

Standard  of  Quality. 

LOW  PRICES, 
QUICK  SHIPMENTS, 

The  Standard  Pole  &  Tie  Co. 

133-5-7  Front  St 
NEW  YORK. 
Branch  Offices: 

Wilmington,  N.  C.i  Brooksvllie,  Flae 


it^m^mm^ttmt^MMw^M 


SUBSCRIPTIONS. 


With  January  ist  bega.i  the  thirty-second 
volume  of  the  WESTERN  ELECTRICIAN,  and 
during  igoj  it  will  complete  its  sixteenth  and  the 
first  half  of  its  seventeenth  year,  the  paper  hav- 
ing been  founded  July  2,  1887,  ^^^  continued 
under  the  present  management  for  this  entire 
period.  We  offer  the  past  as  a  guaranty  of  the 
future,  and  in  addition  pledge  the  best  efforts  of 
an  experienced  and  competent  staff  to  the  con- 
stant improvement  of  the  paper. 

The  WESTERN  ELECTRICIAN  Is  published 
for  the  purpose  of  assisting  everyone  interested 
in  the  art.  It  is  a  general  electrical  and  scientific 
paper,  and  gives  to  its  readers  all  the  latest  news 
and  keeps  them  thoroughly  informed  of  every- 
thing that  is  going  on  in  all  the  different  depart- 
ments of  the  electrical  and  allied  fields.  Its 
technical  and  scientific  articles  cover  all  the  latest 
inventions  and  improvements  and  keep  the  read- 
er thoroughly  informed  of  all  that  is  new  in  the 
art.  Its  special  articles,  written  by  the  most 
prominent  authorities,  as  well  as  its  general  arti- 
cles, are  of  the  highest  order,  and  no  interested 
person  can  afford  to  be  without  the  paper. 

SUBSCRIPTION  PRICE  PER  YEAR  OP  FIPTY-TWO  NUMBERS 

In  the  United  States   ......    $3.00 

In  Foreign  Countries 5.00 

SAHPLE  COPY  FREE. 

ELECTRICIAN  PCBUSfllNfi  COMPANY, 

Suite  510  Marquette  Buildlog,  °  ■■  CHICAGO,  U.  S.  A. 
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WW    Producers 

\i  ^"^ 

I    Wboleialers  of 

UL      WbHe  Cedar 

i\^    Products. 


CEDAR  POLES 


Prom  le  Feet  to  70  Feet. 
SPECIAL  PRICES  ON   SMALL  POLES. 


C.n. WORCESTER  CO. 

SUITE   IZOB  TRIBUNE  BLDG.  CHICAGO. 


TEN    YEARS'    LOCUST  PINS 

EXPERIENCE    IN     MAKING      k  V^  \^  >/  W     I         T     I   l«  W 

enables  us  to  know  what  we  are  talking  about  when  we  asBure  you  that  our  pins  will  shed  water 
better,  lit  better,  and  last  lontrer  than  others.  Then  there  is  a  difference  in  timber.  Ours  the 
best  that  grows.  CAROLINA  LOCUST  PIN  &  MICA  CO.,  Franklin,  N.  C. 


ROPER  LUMBER-CEDAR   CO. 

OFFICE:    Room  5  Leisen  &  Henes  Block, 


POLES 


StANDARD    TIE    COMPANY,  1217-23  Chamber   of  Commerce,   Detroit,   Mich. 


CEDAR 

POLES 


IDAHO 


8,000  in  one  yard,  now  ready  for 
shipment.  40  ft.  to  70  ft.  long, 
7  in,  and  up  tops.    Must  be  moved. 

Large  stocks  Michigan  White  Cedar 
Poles.    Write  for  Prices. 


FRANCIS  BEIDLER  &  CO., 

519  W.  22d  St.,  Chicago,  III. 


M.KLEIN    &  SON 

LINE  BUILDERS'.TQOLS. 

Our  Tool  Book  tells  about   them. 
It  is  of  interest  to  all  linemen.      Get 
a  copy  now.    FREE. 
Headquarlers  for  Linemen's  Tools 

MATHIAS  KLEIN  &  SONS."-«'c?fc\'G°o=,^S°=' 


CEDAR 


WRITE 


POLES 


FOR 
PRICES 


A.  P.  HOPKINS  &CO. 

ESCANABA,    MICH. 


Central  Manufacturing:  Go. 

Tellow  Plae, 
CtOES  Aims, 
Looast  Has, 


Oat  Flag,  Electrical  llonlliags,  Oalc  Biaotets. 

LARGE  ATOCKh  ON   HAND. 

Delivered  prices  quoted.  F.  O.  B.  cars,  your  clCy, 
In  any  quantity. 


STUDENTS 

Will   find   that   the  Western 
Electkician    can    help    them 
woBderfuUy  in   the   study    oi 
electricity.     Subscribe  bow. 
%%.oa  per  year,  in  advance. 

Electrician  Publishing  Co., 


•dlUBtO  Mar^iieltc  BM|., 


CiilGAH 


SOUTHERN  WHITE  CEDAR 
ALL  SIZES 

OCTACONAL  YELLOW  PINE 


GET  MY  PRICES 


:i_ia^N 


\f^. 


YELLOW  PINE 

1^^   ^^^     50,000  IN 
^Hi  ^^9     STOCK 
277  BROADWAY,  NEW  YORK 


^a^eWHITEg^'Lll 

of  all  sizes. 

Let  us  quote  you  prices. 

PACE  &  HILL  CO. 

I23S  Guaranty  Bldg. 
MINNEAPOLIS,  MINN. 


POLES,  TIES,  POSTS. 


THE  PORTER  OEDAR  CO., 
SAGINAW,    MICH. 


PRODUCERS. 


We  want  your  Inquiries  always. 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING   COMPANY. 

510  Marquette  Bldg.,  CHICAGO. 


.:v* 


CEDAR  POLES  AND  POSTS 

w^  Mueller   company 

Main  office  IEII-I£-I3  Morquetfe  %\j:\\6:\r\% 

CHICAGO. 


WHITE  CEDAR  POLES 

Hall  L.Brooks 

tomahawk,wis. 


±* 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBIAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


CEDAR  POLES 


DAR  POLES  SSa^'^hz^ls".""^ 

SPECIAL    PRICES    UPON    APPLICATION. 
PROMPT    SHIPMENT    A    SPECIALTY. 

WHITMORE,  230-31-32  Lumber  Exchange,  Minneapolis.  Minn. 


August  29,   1903 


WESTERN    ELECTRICIAN 


25 


CEDAR--PDLES 

LINDSLEY      BROS.      CO.  THE    LINDSLEY    BROS.      CO. 

(MICHIGAN       POLES)    CHICAGO.  :  '  (WESTERN     P  OI_  r  S  )   SPDKAN  E.    WASH. 

ADDRESS      mqUIRIES    TO      GENERAL.      OFFICES         TRIBUNE      B  L  D  G  .    C  H  I  C  AG  O  . 


5  and  6-inch  20's,  25's  and  30's 

are  our  long  suit,  although    we   have  4inch   20's   and    8-inch 
30's — and  all  other  sizes  up  to  yo  feet,  if  you  want  them. 

Better  get  our  prices  on  them.     It  will  do  us  both  good. 

Write  us  now;  for  today's  mail. 

MALTBY  LUMBER  COMPANY,  509  PHOENIX  BLOCK,  BAY  CITY,  MICH. 


V^**^  \^^^ 


ft** 


^^i^v^vt*. 


MORSE  CEDAR  CO., 

SAGINAW,    MICH. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constantly  on  Hand 


Poles 


TIES 


(  Yellow  Plrve  stock.  JOO.OOO 
i  6x8-8  ft.  CKestrvut  and  O&k, 
(   I«<e  stock,  standard  sizes. 


^^^  ■     ■■  ^  i    ( aoutnern  w  r\iie  weuar 

nffll     CO  >  lone  le&f  Yellow    Pln< 

■•■■■     C^  I  oct&eonal  tyndjsqvjare 

■     WBa^^V  'v  CKestnvit  and  Cypress 

Yellow  Pine  Cross  Arms,  Pins  and  Brackets 


Manufactured   by 

ECGLESTON  LUMBER  CO., 

29  Broadway.  NEW  YORK. 

"Prompf  deli^mriej  _/rom  jlocK.'  /^'to 
yorKciiy yard,or  direct _from  mitls. 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG  LENGTHS  A  SPECIALTY. 

YARDS'  ^  IDAHO. 
T*'*0»- 1  MOMTANA. 

WESTERN  LUMBER  &  POLE  CO.,     -     Main  Office,  DENVER,  COLD. 


E 

'^^^S 

^fe 

^^^,^3Bl|ffl3}oOjaJ^ 

\mm^mm^jMtim^M 

YARDS  -  NEW  OULUTH,«UN«.-  FLOODWOOO,  MINN.  -  WEIXERS.MINW. 

IDAHO,  WISCONSIN, 
MICHIGAN  ...... 


CEDAR  POLES 


FOR  TELEPHONE,  mEGRAPH, 
ELECTRIC    LIGHT,     TROLLEY. 


POSTS,    POLES.    TIES    AND    EVERYTHING    IN    WHITE    CEDAR 

YARDS      IS    IDAHO      AND      AT      WASHHIKN.      Pl.lMMKK      AND       UBULK,      Wr.SCDN.SlN. 


JOHN.  H.  FOWLER 


GENERAL  OFFICE:     1705  FISHER  BLDG^.    CHICAGO. 

D..«..k  OH......  J  Washburn.  Wisconsin,  and 

Branch  Olfices.  j  sp„^,„j  ,,„hi„j,„„ 


FOWLER-JACOBS  CO. 


i^<u3av/v^  'V>^iTLc4K 


IPaX^aWa^ 


PINS 


TOWERS  PIN  &  BRACKET  CO. 

ELLIJAY,    GA. 

MANUFACTURERS      OP 

Locust  and   Oak   Pins  and  Brackets. 


BRACKETS 


^A/  t-i  i  -t 


Large  Assortment.    Quick  shipments. 

WISCONSIN  TIMBER  &  LAND  GO. 


MATTOON, 


WISCONSIN 


Michigan  Poles 


White  Cedar. 

Good  Stock.  Quick  Shipments. 

PERRIZO  &  SONS,    -   Daggett,  Micli. 


WE    WANT  TO 
MOVE  AT  ONCE 


TELEPHONE  POLES 

10,000  POLES  20  FT.  WHITE  CEDAR 
5,000       **  25     "  **  ** 

We  can  furnish  a  few  of  other  lengfths.  We  want  to  market  these  poles  west  of  the  Mississippi 
River.   We  will  make  very  low  prices  on  application. 

FAY  &  MORRISON  LUMBER  CO.,  310&311  Lumber  Exchange,  Minneapolis,  Minn. 


MICHIGAN  WHITE 


PROMPT  SHIPMENTS. 


LARGE  STOCK. 


KELLOCC  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 
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STEVENS 

MECHANICAUATECHISM 

PRACTICAL  KNOWLEDGE 

FOB 

Stationary  and  flarlne  Enelneers,  Firemen,  Electricians,  riotortnen,  Ice 
Machine  Men  and  Mechanics  In  General. 


New  and  Original.    All  Modern  Machinery  fully  described  and  explained.    Tecbnlcal 

Points  made  Clear  by  Word  and  Drawing,    Quaitlons  and  Answers 

for  Civil  Service  Examinations,  etc. 


SUBJECTS  TREATED: 


WATER,  STEAM.  COMBUSTION,  SMOKE  PREVENTION,  BOILERS,  BOILER 
CONSTRUCTION,  TESTING  AND  MANAGEMENT,  SAFETY  VALVES,  IN- 
JECTORS, PUMPS  AND  GOVERNORS,  STEAM  GAUGES,  LUBRICATORS, 
ENGINES.  COMMON  SLIDE  VALVE,  TANDEM  COMPOUND,  CROSS  COM- 
POUND, RECEIVER  ENGINES.  HOT  AIR  AND  COMPRESSED  AIR  EN- 
GINES. TRACTION  ENGINES,  ELECTRIC  ENGINES,  AUTOMATIC  AND 
CORLISS  ENGINES,  CONDENSERS,  JET  AND  SURFACE,  ECCENTRIC, 
BALANCED  SLIDE  VALVE,  LINK  MOTION,  HORSE  POVFBRS  IN  DETAIL, 
INDICATOR,  REFRIGERATION,  ABSORPTION  AND  COMPRESSION  METH- 
ODS, BRINE  AND  DIRECT  EXPANSION  SYSTEMS,  PUMPS.  VALVES, 
TESTS.  TABLES.  AMMONIA,  AMMONIA  FITTINGS,  LIQUID  AIR,  MACHINE 
SHOP  PRACTICE,  STANDARD  NUMBERS  AND  RULES,  PULLEY  SPEED 
CALCULATION,  SQUARE  ROOT,  LEVERAGE.  ELECTRICITY.  DYNAMOS. 
ACCUMULATOR,  RHEOSTAT.  TRANSFORMER,  VARIETIES  OF  DYNAMOS, 
PARALLEL  AND  SERIES  "WIRING,  THREB-WIEE  SYSTEM,  MANAGE- 
MENT AND  CARE  OF  ELECTRIC  PLANT,  REPAIRS,  ELECTRICAL  MEAS- 
UREMENTS, MOTORS,  STATIONARY,  TROLLEY  AND  THIRD  RAIL  SYS- 
TEMS, CONTROLLER.  ELECTRIC  LOOOMOTIVE,  ELECTRIC  HEATING 
AND  COOKING,  HOUSE  WIRING,  DIFFERENTIAL  GEAR,  FRICTION 
CLUTCH,  COMPOUND  CYLINDERS,  REVERSING  GEAR,  THE  STACKER. 
ALSO,  THE  ELEMENTS  OF  ALGEBRA  MADE   EASY. 

336  Pagies.     240  Illustrations. 


*I9I^^E,   $1.00.      Sent  anywhere  prepaid  on  receipt  of  price. 

Electrician  Publishing  Company, 

510  Marquette  BIdg.,  Chicago.  | 
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MOTORMAN'S  GUIDE, 

A  PRACTICAL  TREATISE 


-OPf- 


Street  Railway  Motors; 

"  — oie — ■ 

How  to  Become  a  Practical  Motorman, 

By  J.  W.  CAYETTY. 
r»i*ioe,      «      =      =      =      =      =      SOo. 

CONTENTS. 

1.  Introduction.  2.  Car  wiring.  3.  How  to  locate  trouble  in  your  car  while 
on  the  road.  4,  How  to  cut  out  a  motor.  5.  Information  on  "K"  controller?, 
6.  How  to  locate  trouble  in  a  reversing  switch  and  how  to  overcome  it.  7.  How 
to  reverse  a  car  in  order  to  obtain  best  effects.  8.  Points  about  motors  that  should 
be  looked  after  closely.  9.  Short  circuits.  What  a  short  circuit  jneans  and  how 
to  locate  it.  10.  Information  on  incandescent  light  circuits.  11.  Electric  motor 
force,  or  how  armature  rotation  is  obtained.  12.  How  to  increase  the  speed  of  a 
motor  by  changing  two  connections.  13.  General  information  on  Westinghouse 
motors.  14.  VVestinghouse  fuse  block.  15.  Westinghouse  lightning  arresters. 
IG.  Westinghouse  lamp  circuit.  17.  Information  on  open  circuits  and  sparking 
brushes.  18.  Some  questions  you  may  be  called  upon  to  answer.  19.  Points  of 
interest  to  all.     20.  Conclusion.     21.  Diagram  of  car. 

EXTRACT  FROM  INTRODUCTION. 

"Recognizing  the  fact  that  not  one  motorman  in  twenty  thoroughly  under- 
stands his  motors,  I  feel  that  I  am  giving  them  great  value  for  their  money,  and 
at  the  same  time  furnishing  them  with  the  means  of  holding  a  position  on  any 
line  they  may  be  employed  on.  While  serving  as  foreman  in  different  car 
houses,  the  author  has  been  able  to  gain  a  great  many  painters  that  will  come  up  on 
the  examination  of  motormen  and  conductors,  and  having  possessed  these,  together 
with  my  knowledge  of  electricity,  I  feel  perfectly  safe  in  stating  that  they  can- 
not ask  you  any  question  that  I  have  not  honestly  and  correctly  answered  in  this 
little  book.  If  you  wish  to  learn  the  value  of  this  book,  go  to  your  electrician,  or 
man  in  charge  of  your  motors,  and  ask  him  for  information,  and  then,  and  not 
until  then,  will  you  learn  the  true  value  of  this  book.  It  has  always  been  under- 
stood by  all  electricians  or  foremen  of  car  houses,  that  no  information  of  any 
importance  be  given  to  any  one  outside  of  their  class,  and  consequently  most  men 
running  cars  to-day  are  ignorant  of  their  motors." 

S^rkd    -For-    ^^|3y. 

ELECTRICIAN  PUBLISHING  CO., 

510  MARQUETTE  BLOC,  CHICAGO. 


ELECTRICAL  BOOKS 


Make  your  book  purchases  from  the  only  large  stock  of  electrical  books  carried  in 
West.     Prompt  shipments  guaranteed.     If  you  do  not  find  what  you  want  in  the 
following  list,  write  for  complete  and  up=to-date  book  catalogue. 


the 


Price. 

Webb's  Telephone  Hand  Book,  cloth  binding $1.00 

Badt's  New  Dynamo  Tender's  Hand  Book,  cloth  binding.  . .   1.00 

Badt's  Incandescent  Wiring  Hand  Book,  cloth  binding 1.00 

Badt's  Bell  Hanger's  Hand  Book,  cloth  binding 1.00 

Badt's  Electric  Transmission  Hand  Book,  cloth   binding. . .   1.00 

Dobb's  The  Inspector  and  Trouble  Man,  cloth  binding 1.00 

Steven's  Mechanical  Catechism,  cloth  binding 1.00 

Hawkins'  Catechism  of  Electricity,  leather  binding 2.00 

Practical  Electricity,  leather  binding 2.00 

Thompson's   Polyphase   Electric   Currents,   cloth   binding. . .  3.50 

Varley's  Electro-Magnet,  cloth  binding   1.00 

Buckley's  Electric  Lighting  Plants,  cloth  binding 2.00 

Haskins'  Electricity  Made  Simple,  cloth  binding 1.00 

Haskins'  Transformer,   cloth   binding 1.25 

Houston's  2-volume  Electrical  Dictionary,  half  leather,  very 

cheap,  half  price   6.00 

Watson's   Electrician's  Handy  Book,   cloth  binding 2.50 

Trevert's  Armature  and  Magnet  Winding,  cloth  binding. . .  1.50 
Trevert's  How  to  Build  Dynamo   Electric     Machinery,  cloth 

binding    2.50 

Trevert's  Experimental  Electricity,   cloth  binding 1.00 

Trevert's  Electricity  for  Students,  cloth  binding 1.00 

Trevert's  Electric  Railway  Engineering,  cloth  binding 2.00 

Allsop's  Bell  Construction,  cloth  binding 1.25 


Price. 
Trevert's  Electrical  Measurements  for  Amateurs,  cloth  bind- 
ing     $1.00 

Allsop's  Telephones,   Their  Construction   and   Fitting,    cloth 

binding    1.25 

Allsop's  Bell   Fitting,   cloth  binding 1.25 

Allsop's  Induction  Coils,  cloth  binding 1.25 

Bell's   Electric  Power  Transmission,   cloth   binding 8.00 

Bell's  Distribution  for  Electric  Railroads,  cloth  binding 2..50 

Cushing's  Standard  Wiring  for  Electric  Light  and  Power, 

leather  binding   1.00 

Hanchett's  Modem  Electric  Railway  Motors,  cloth  binding.  2.00 
Houston  &  Kennelly's  Electric  Transmission  of  Intelligence, 

cloth    binding    I.OO 

Houston  &  Kennelly's  Electrical  Measurements,  cloth  bind- 
ing       1.00 

Houston  &  Kennelly's  Electric  Heating,  cloth  binding I.OO 

Houston  &  Kennelly's  Electric  Arc  Lighting,  cloth  binding.   1.00 

Houston  &  Kennelly's  Electric  Motor,  cloth  binding 1.00 

Houston  &  Kennelly's  Electric  Street  Railways,  cloth  bind- 
ing       1.00 

Houston  &  Kennelly's  Electric  Telegraphy,  cloth  binding. .  1.00 
Houston  &  Kennelly's  Electro  Therapeutics,  cloth  binding. .  1.00 
Houston  &  Kennelly's  Electricity  Made  Easy,  cloth  binding.  1.50 

Merill's  Electric  Light  Specifications,  cloth  binding l.BO 

Wiener's  Dynamo  Electric  Machines,  cloth  binding 3.00 


ANY  OF  THE  ABOVE  B '>OKS  SENT  PREPAID  ON  RECEIPT  OF  PRICE. 

ELECTRICIAN    PUBLISHING    CO. 

9lilTE  510  MARQUETTE  BUILDING,  CHICAGO.  1 
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The  Westinghouse  System 
of  Multiple  Unit  Train  Control 


It  has  been  subjected  to  a  series  of  continuous  competitive  tests.  Railway  Managers  should 
be   interested   in   the   results   obtained,   which   will   be   gladly  furnished   upon  application. 

It  is   electro-pneumatic. 

It  is  the  result  of  eighteen  years  of  electrical  and  thirty-seven  years  of  pneumatic  engineer- 
ing   experience. 

It  is  independent  of  line  voltage,  preventing  the  possibility  of  accident  through  failure  of 
line    current. 

It   is   simple   in   design,   construction  and   operation. 

Its   operating  power   being   air,  numerous,  inefficient  and  bulky  electro-magnets  are  not  required. 

It   saves  from    10   per   cent   to   20  per   cent  in   power   over   other   systems  of  control. 

It   has   maximum  efficiency   independent  of   wide   voltage  fluctuations   on  the   line. 

It   enables   the   operator  to  have  the  train   under  perfect   control   at   all   times. 

It  automatically   opens  the   circuit   when  the   breaks   are   applied. 

It   occupies   less   space  and   is  lighter  than   any   other   system  of  multiple  unit   control. 

It  can   be   operated   on  unprotected  third   rail   regardless   of  sleet,  snow,  ice  or  defective  contact. 


The  Westinghouse  Automatic  Coupler 
in  one  operation  couples  the  multiple 
unit  connections^  the  air-brake  hose^ 
and  the  lighting  and  heating  connections 


The  Westinghouse  Air  Brake  Co. 

PITTSBURG,    PA. 


THE  WESTINGHOUSE  BRAKE  CO.,  Ltd.,  London,  Eng. 
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Westinghouse 

A.  C.  Series  Arc  Lighting  System 


Westinghouse  Series   Enclosed   Arc   Lamp 


Has   many  points  of 
superiority;   two    are 


INSULATION     Sufficient  to  stand  a  breakdown 
test  of  7,000  volts 

VENTILATION     Mechanism   not   affected    by 

heat  of  the  arc,  owing  to 
separation  of  the  arc  and 
mechanism  chambers 


Outdoor  Lamp  with  Opalescent  Globe 


Outdoor  Lamp  with  Clear  Glass  Qlobe 


Regulating  Transformer 


Westinghouse  Constant  Current  Regulating  Transformer 


is   part   of   the   equipment,  allowing    the  circuit  to  be  operated 
at  a  high  power  factor.     Arc  circuits  insulated  from  the  primary. 


Westingfhouse  Electric  &  Mfg.  Co. 


Sales  Offices  in  every  Large  City. 


Pittsburg,  Pa. 
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FARIES  ADJUSTABLE 


Permit  the  Electric  Light  to 

b©  instantly  placed  where  It 

Is  needed.    Made  for  shop,  faclory 
store.  ofBce.  residence  -in  fact  wher- 
ever the  incaodesceni  lamp  is  used. 


LAMP  HOLDERS 


WE  MANUFACTURE: 
Portables,       ChandellBra, 

Braokots, 

Dosk  tamps,  Olustops, 

Canopies  ana 

Alt  Sizes  and  Styles  of 

Sliades  and  ReUectorsm 

Ooadm  cai'tSed  Send  for 

by  all  principal         Catalogue  Mo.  lO, 
'^bt  ... 


JobbBra, 


Juat  laaumdm 


FARIES  MFG,  CO., 


DECATUR- 
ILL. 


NOTICE  TO  THE  TRADE. 


The  Edison  Primary  Battery  is  fully  protected 
by  patent,  No.  430,279,  dated  June  17,  1S90, 
granted  to  Thomas  A.  Edison.  The  use  of 
renewals  purchased  from  unauthorized  persons 
is  an  infringement  of  this  patent,  and  will  be 
treated  as  such  by  this  company.     ::     ::     ::     :: 

EDISON  MANUFACTURING  COMPANY. 

ORANGE,  N.  J.,  V.  S.  A. 
83  Chambers  Street,  New  York.         304  Wai.bssl\  Avenue,  Chicago. 


20th   CENTURY 

LAUNCHES 

WliTi  figuring  on  your  summer  out- 
ing, we  Ivnuw  you  will  be  in  want 
of  a  boat  of  some  description,  so 
you  can  enjoy  yourself  and  obtain 
the    benefit    of    your    vacation. 

SO  LET  US  FIT  YOU   OUT. 

RACINE  BOAT 

MANUFACTURING   COMPANY 


jaMIJl'iT  ^<iMrffe«gViift-<Mn^ 

"*^ 

^«fe_i. 

^^ 

Miiii  •       hiiM 

BOX  13,  RACINE,  WIS.,  U.  S.  A. 


The  ideal  gentleman's  pleasure 
craft.  The  finest  launch  that  floats. 
Speedy,  safe,  simple  and  reliable. 

15  n.  FISHING  LAUNCH,  $150.00 

16  FT.  FAMILY  LAUNCH,    200.00 
35  FT.  CABIN  LAUNCH,   1,500.00 

Send  10  cents  for  8o-page  illas- 
irated  catalogue  giving  tlie  truth 
in  detail  about  the  best  boats  built. 


WOOD 

Arc  LoLiTips 


fOR. 


Railwacy  Circviits 
Form   C. 


i 
i 
i 
I 
i 
I 

i 
i 

1 

I 
i 
I 


These  lamps  are  the  res\ilt  of 
25  yeatrs'  experience  in  a.rc  lamp 
designOa.nd  construction,  a-nd  a.re 
strictly  up  [to  date  in  every  detail. 
Two  or  five  in  series,  on  220  or  500- 
volt,  direct  c\irrent  circ\iits,  for 
factory  or  railway  installa.tions. 


Bulletin  1028  Describes  Them 
Send  for  It  If  Interested 


Fort  Wayne 
Electric  Works 

Ma-in  Office  and  Factory 
FORT  WAYNE.  IND. 

BRANCH  OFFICES-  Boston;  New  York;  Philadelphia; 
Syracuse;  Plttsburjr;  Cincinnati;  Qrand  Rapids;  Chicago; 
St.  Paul;  St.  Louis;  Atlanta;  Yokohama,  Japan. 
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ALLIS-CHALMERS  CO., 

CHICAGO,  U.  S.  A. 


Reynolds  Corliss  Engine. 


Sole  BulMera 
of 

REYNOLDS 

CORLISS 

ENGINES 

For  All 
Power  Purposes 


SPECIAL  ENGINES  FOR  ELECTRIC  LI6HT  and  STREET  RAILWAY  PURPOSES. 

RiEOLER    PUMPS    AND    AIR    COMPRESSORS. 


Crocker-  Wheeler 
Company, 

Manufacturers  and  Electrical  Engineers, 


AMPERE,  N.  J. 


STANDARD    MOTORS 

of  a  strong  and  efficient  design  for  the  drive  of 
elevators,  pumps,  blowers,  cranes,  hoists  and 
machine  tools  in  general. 


iBIack  Diamond  File  Works  It 


Est.  1H03. 


Inc.  1895. 


Twelv* 
Medals 
Awarded  at 
Internallonal 
Exposltlont 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


OCK  tiOOn^  ABB  OJN  HA.VR  VS  KVRRY  liEAItlDIO  HABDIVAKi: 
»TOJtll  IK  TUB  UNITED  STATES  ASM  CAWADA. 

G.  &  H.  BARNETT  COMPANY, 

PHILADELPHIA,    PA. 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  insulation  and  mechanical  purpose*,  in  sheets, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  00  application. 

VULCANIZED  FIBRE  CO.,  -   Wilmington,  Del. 


ELECTRIC   HEATING  APPLIANCES 


.OF  ALL  KINDS. 


AMERICAN  ELECTRICAL  HEATER  COMPANY, 


Write  for  Catalogue. 


17  and  X9  Spencer  Street,  DETROIT,  MSCH. 


The  Simplest,  Most   Practical   and    TUr%     C /^ ^\  lil /^  Ml  I />  A  I 
Economical  Turn-down  Electric  Lamp      |n6     C  W  W  IM  W  ITI  I  W  A  k 

ever  Invented. 

Style  1— Pull  string  for  bright  or  dim.    Style  2— For  variation  In  light  turn  bulb  one  v»y 
or  the  other.   Write  lor  booklet  and  prioes.   Ail  voltages  and  bases. 

ECONOMICAL  ELECTRIC  LAMP  CO.,  123  Liberly  St.,  New  York. 


STURTEYANT  SYSTEM 

OF 

HEATING  6- VENTILATION 


^^     Centralized  plant. 
No  scattered  steam  piping. 
(    Utilijes  exhaust  steam. 
Send  for  Catalogue'"' 8^ 

B.r.  STURTEVATIT  0.  boston  , 

?iE,W'  YORK  •  PHILADELPHIA  •  CHICAGO  •  LONDON  • 


BARE  COPPER  WIRE. 

RUBBER    COVERED    WIRE. 

WEATHER  PROOF  WIRE. 

MAGNET  WIRE.  LAMP  CORD. 


POWER  CABLES. 
TELEPHONE  CABLES.  OFFICE  WIRE 

JOHN  A.  ROEBLING'S  SONS  CO 

TRENTON,  N.  J. 


•» 


AGENCIES  AND    BRANCHES: 


NEW  YORK. 


CHICAGO. 


CLEVELAND. 


SAN  FRANCISCO.      PHILADELPHIA.      ATLANTA. 


Vol.  mm.  $3.00  Per  Arnuh.   FffiSrSp^a^rcSS:    CHICA&O,  SEPTEMBERS,  1903, 


Entered  at  ChiciiKoPoatottlce  as  |f|    g^muv^    a    Onsv  Ufl       If! 

mail  matter  ot  Clie  Becond  class.  lU  WERIS  A  WUrft  lIUi    lUi 


SIMPLEX.  WIRES  AND  CABLES. 


RUBBER  COVERED,  WEATHERPROOF.   UNDERGROUND  AND  SUBMARINE. 

^^"r^hixson""^'      T^f^^  Simplex  Electrical  Co., 

Monadnock  Block,  CHICAGO.  r  10  State  Street,  BOSTON,  MASS. 


^^ 


1889— Paris  Exposition, 
Medal  for  Rubber  Insulation. 

1893-\Vorld'8  Fair, 
Medal  for  Kubber  Insulation. 


TH£  {STANDARD  FOR 

RVRBER  I]!irSlJIiATIUK. 

Sole  Manufacturers  of 

"'p?il;f  Wires. 


Okonjte  Wires,  OI(onite  Tape,  Manson  Tape,  Candee 
THE  OKONITE  CO.,  Ltd 

253  Broadway,  New  York. 


Millard  L.  Candee,  )u..,a.rs 
K  OuranlCheever.  f'**"'9"* 


Geo.T.  Manson, Gen'l  Supl, 
W.  H.  Hodglns,  Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  00., 

MANUFACTURERS  OF 

Paraniie  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 
TELBPHONe,  TBLBaRAPH  AND  PIRB  ALARM  CABLES. 

All  Wires  are  tested  at  Factory.  JOIRESBORO,  IHJD. 


The  Bossert  Electric  Construction  Co. 

MANUFACTURERS  OF 

STEEL  OUTLET  AND  JUUfCTION  BOXES, 
BliOTCHBOARDS,   PANFL    BOARDS$,   SVTITCHEIS,   ET®. 


Manhattan  Flush  Plug  Receptacle 

The  newest,  neatest,  most  compact,  reliable  and 
up-to-date  Receptacle  on  the  market. 

If  you  have  not  seen  It  get  one  before  placing  your 
next  order.  Fully  described  with  hundreds  of  other 
specialties  in  catalogue  No.  16.    Free  on  application. 

MANHATTAN  ELECTRICAL  SUPPLY  CO. 


NEW  YORK:  32  Corllandt  St 


CHICAGO:  188  Fifth  Ave. 


CHICAGO    INSULATED    WIR-E   CO., 

152-154  lake:  STR.EET. 

Ba^re  a^nd  Insulated  Wires  and   Cables. 
Galvanized  Steef   Strands. 

CRESCENT  RUBBER  INSULATEO 

WIRES  AND  CABLES 

National  Code  Htandard, 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

03  lAR^JUv'siRlET.  ""a'"  <"'■<'*  ^''  factory.  TRENTON,  ■>.  1 

STANDARD  UNDERGROUND   CABLE  CO. 


322  The  Rookery,      Westinghouse  Bldg,, 
Chicago.  Pittsburg. 

Mills  Bldg.,  San  Francisco. 


56  Liberty  St., 
New  York  City. 

10  Post  Office  Square,  Boston. 


1225  Betz  Bldg., 
Philadelphia,  Pa. 


BARE  AND  WEATHERPROOF  WIRES  AND  CABLES. 

Rubber  Covered  Wires  and  Cables.       Underground  Cables  for  all  Purposec. 


THOUSANDS    IN    USE. 

Bipolar  and  Multipolar  Motors 
\  from  M  to  50  horsepower.  Dyna- 
!"!,mos  from  10  lights  to  700.  We  sell 
r^or  rent.  Good  profits  for  agents. 

The  Hobart  Elec.Mfg.  Co., Troy,  Ohio 


TURN-DOWN  LAMP 

Teaches  people  to  use  more  current  by  tornlof 

lamps  down  instead  of  out. 

Write  for  detailed  information. 

PHELPS  CO.,  50  State  St.,  Detroit,  U.  S.  A. 


Pittsburg 

New  York 

Chicago 


THE 

PHOENIX 
GLASS  CO. 

Manufacturers  of 

Electric  Globes  and  Shades,  both 
Arc  and  incandesceat 

Inaer  and  Outer  Globes  for  all 
enclosed  arc  systems 

CATALOGUES    SENT    ON    REQUEST 


EMPIRE  WIRE  coMP^Nv, 

riAONET      WIRE     AND     BARE 
AND    TINNED   COPPER   WIRE. 


PACTOIilES\  USBON,  N.  H. 


AND  STOCK      I  «"  ^-  ^^1^  BVRBN  ST. 


J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNICHT,  Treasurer 

IVI 


H.  N.  FENNER,  President 

NE\A/^     EIMOL-AND 

MANUFACTURERS  OF  y'l 

IN/I  achi  inery  -For   lnsi,jlsi-tirig  Eleo-tri  o  a  I   \A/iro3 

Braiding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.   Ca£ja)  Covering  Braiders 

p-INE     CAS-riNOS     A     S|BKCIAI--rV-  y 

-      ~   PROVIDENCE,  R.  I„  U,  S,  A, 


304  PEARL  STREET, 


WESTIIH  Electrical  \n\mm\  Co. 


Wavorly  Park,    NEWARK,    N.  J 

THE  WESTON  STANDARD  PORTABLE 

DIRECT  READING 
Voltmeters  and  Wattmeters 


Alternating  inA  Direct  Cnrrent  Circnits 

Are  the  only  standard  portable  instruioents  of 
the  type  deserving  this  name. 
Write  for  Circular  and  Price  List. 

BERLIN— European   Weston    Electrlcsl    Instrument    Co. 

RItterstrasse  No.  88. 
LONDON— EllloH  Bros.,  Century  Works,  Lewlsham, 


£?J?-   Btynanrd  Portable  nirrct-    PARIS,  FRANCE-E.  H.  Cadlot,  12  Rue  SI.  fleorges. 
R«adltiff    Voltmeter    for   Altcmat-     -..-.«,  w.*«.#   «^..»..^»-  ^..   ^    _...        !->.«... 
lac  aK<r  Direct-  Correat  Circuit*.    NEW  YORK  OFFICE— 74  Cortlandt  St. 


WE  WOULD  LIKE  TO  HAVE  YOU  INSTALL  ELECTRIC  LIGHTING 
SWITCHES  THAT  ARE  CORRECT  IN  EVERY  PARTICULAR.  THAT 
IS   THE     REASON    WE    INVITE    YOU    TO    INVESTIGATE    THE 


a 


DIAMOND  H 


JP 


SWITCHES 


WE   WISH    YOU  TO  HAVE  A  LASTING  ARTICLE  AND  WE  CAN 

SUPPLY  IT  TO  YOU. 

THE   HART   MFG.   CO.. 
HARTFORD,  COMN. 
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LAMPS 


GIVE  MOST  LIGHT 
AT  LEAST  COST 


COLUMBIA  INCANDESCENT  LAMP  CO.,  ST. LOUIS. MO. 


September  5,  1903 


WESTERN    ELECTRiaAN 


TheElectrig  StoraceBatteryGo. 


MANUFACTURER    OF    THE 


PHILADELPHIA 


"Cbloribe  Hccumulator ' 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PRICE   LISTS   AND   DESCHIPTIVr   BULLETINS   FORWARDCD   UPON    RCauEBT. 


-SALES  OFFICES- 


Philadelfhia,  New  York,  Boston,  Chicago,  Baltimore,  St.  Lonis.  San  Francisco,        Cleveland,  Canada,  Havana,  Cuba, 

AUegbeny  Ave.        100  Broadway.        60  Stale  St.      Marquette  IJldg.    Continental        Wain\vrig;ht  Bldg.        Nevada  Block.        Citizens'  Bldg.         Canadian  General         G.  F.  Greenwood,  Manager, 
and  19iri  St.  Trust  Bldg.  Electric  Co.,  Toronto.  34:  Empedrado  St. 


J'      ^      ■*- 

V  /sc.^  -a 

Patented  Feb.  1,  1902. 

THE 
STERLINCSPECIAL 

.■^ide 16  Candle-power 

.\nsle Hi 

Tip Hi 

Average  — 16 


THINK  THIS  OVER 

The  other  lamp  gives  an  average  of  12  candle-iio  wer.    The 

"STERLING  SPECIAL" 

GIVES  FULL  RATED  CANDIE-POWER  AT  ALL  LIGHT-GIVING  POINTS  OF  THE  BULB. 

Why  not  save  or  get  more  for  your  ntoney?  Use  the  STERLING 
SPECIAL  in  12  candle-power.  Save  14-  watts  per  lamp=per  1,000 
lamps.  14,000  watts  333  more  12  oandle.power  STERLING 
SPECIAL  lamps  at  42  watts  per  lamp  3,996  candle-po  wer.  What 
do  you  think  of  it  ? 

STERLING  ELECTRICAL  MANUFACTURING  CO. 

WARREN,    OHIO,    U.   S.    A. 


iBd*<-| 

i 

\ 

— =-l[Cfl 

V 

■I 

*^ 

THE 

OTHER  K 

ND 

Side 

..16  Candle-power     I 

Angle 

.13 

Tip 

..  7 

A  verage  . . 

.12       • 

AMERICAN  BRAND 
WtATIIERPROOf  WIRE  ANDCAEICS 


We  always  carry  a  large  stock  of 

WEATHERPROOF  WIRE 

for  prompt  ibipments.     Samples 
and  prices  on  application. 

AMERICAN  INSULATED  WIRE  &  CABLE  CO. 

Main  Office  and  Factory : 
241-247  S.  Jefferson  St.,  CHICAGO,  ILL. 


CARBONS 

GONSUMERS  CARBON  CO. 

LANCASTER,  OHIO,  U.  S.  A. 
Carbons  Of  ail  kinds  and  for  all  purposes. 


An  INCANDESCENT  LAMP  represents  a  large  investment  of  capital,  ingenuity  and  skilled  workmanship,  it  is  sold  at  a  price  lo  low  as  to  necessitate  eternal  .  ^e  ouy  ane 

<lgllance  in  cutting  costs  to  a  minlmim.  A  successful  lamp  maauficturer  can  not  afford  to  experiment  with  poor  materials.  This  explains  ilie  popularity  of  .  Rerme 

BAKER    &    OO.'S  E? "        ^  "^  ■■*.■■     ■  m.  .«■  i  p.atmum 

408  N.  J.  R.  R.  Ave..  NEWARK,  N.  J.  1 20  LIBERTY  ST.,  NEW  YORK.  ■ 


IIMUIVI 


Scrap  also 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co — 

Allen  Company,  L.  B 17 

Allls-Chalmers  Company  .    30 

Alloway  Electric  Co — 

Alphaduct  Mfg.  Co 17 

American  Battery  Co — 

American  Conduit  Company .  1 1 

Amer.  District  Steam  Co 25 

Amer.  Electrical  Heater  Co..— 

Amer.  EL  Telephone  Co 20 

American  Electrical  Works..  17 
Amer.  InsuLWlre&CableCo.  3 
American Refl.<t  LlghtingCo.— 
Amer.  Steel  &.  Wire  Company  6 
American  Stone  Conduit  Co.  .11 
Arnold  Elec.PowerStat.  Co.. 22 

Automatic  Electric  Co 20 

Babcock  A  Wilcox  Co 25 

Badt.  F.  B 22 

Baker  <&  Company 3 

Bakers  Co..  W.  E 22 

Bamett  Company,  G.  A  H 30 

Beardslee  Chandelier  Mfg.Co.l6 

Beidler  &  Co.,  Francis 26 

Berthold&  Jennlnga 26 

Bossen  EL  Construction  Co..  1 

Brooks.  Hall  L 25 

Brown.  Chas.  L 22 

Bryan-Marsh  Company 10 

Bryan,  Wm.  H 22 

Buckeye  Electric  Company..— 

Burch,  Edward  P 22 

Botterfleld,  J.  F 22 

Byllesby  ACo.,  H.  M 22 

Byrne  Const.  Co.,  M.  P — 

Camp  Company.  H.  B 7 

Carman  ACo.,  Charles  Whit- 
ney  22 

Carney  Bros.  Co 2« 

Carolina  Loc  Pin  .t  Mica  Co.  2fl 
Central  Automobile  Repos'y.Ifi 
Central  Electric  Co fi 


Central  Manufacturing  Co..  .— 

Chicago  &  Alton  Railroad — 

Chicago  Die  &  Electric  Co...— 

Chicago  Edison  Co 4,  18 

Chic.  Fase  Wire  &  Mfg.  Co. . .  — 
Chicago  Insulated  Wire  Co. ,  I 

CM.  &St.  P.  R.R — 

Christensen  Engineering  Co.  8 
Clark WireLTel&Tel Co., T.E.  5 
Columbia  Incand.  Lamp  Co..  2 
ColumbuslDS.WireA  Br.  Co.22 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 4,  14 

Coolidge,  Marshall  H — 

Crescent  Co 17 

Crescent  Ins.  Wire  &  Cbl.  Co.  1 
Crocker- Wheeler  Company..  4 
Crumb  &  Company,  W.  H....22 

Cutler-Hammer  Mfg.  Co 16 

Cutter  Elec.  &  Mfg.Company— 

D.  A  W.  Fuse  Company — 

Dearborn  Drug  &  Chem.Wks.  24 

Diamond  Meter  Company 9 

DIcbey-Sutton  Carbon  Co —  l^ 
Dixon  Crucible  Co.,  Joseph..  24 
Duncan  Electric  Mfg.  Co... .30 
Dustln  Co..  Chas.  E 19 

Ecclesion  Lumber  Co 27 

Economical  Elec. Lamp  Co.. .14 
Edison  Decorative  A  Minia- 
ture Lamp  Department.. ..  16 

Edison  Mfg.  Company 29 

Edwards  A  Company 7 

Electrical  Engineer  Institute. 30 

Electric  Appliance  Co 16 

Electric  Storage  Battery  Co..  3 
Electrician Pnb.  Company..  28 
Emmons  Elec.  Const.  Co —  — 

Empire  Wire  Co 1 

Enterprise  Supply  Co 26 


Ewing-Merkle  Electric  Co..  .12 
Fahnestock  TransmItterCo...21 

Farles  Manufacturing  Co — 

Farr  Tel  A  Const.  Supply  Co.20 

Felt  A  Co.,  Chas.  E 22 

Field,  C.J U 

"For  Sale"  Advertisements.. 18 
Ft.  Wayne  Elec.  Works.,  Inc.29 

Fowler,  John  H 27 

Fowler-Jacobs  Company 27 

Fulmer  Lumber  Co.,  D.  M 27 

General  Electric  Co 9 

General  Engineering  Co., The22 
General     Incandescent     Arc 

Light  Company 5 

General  Incand.  Lamp  Co ....  — 
Gould  Storage  Battery  Co  —  — 
Gt  Weft.Smelt.AReflningCo.l9 
Green  Fuel  Economizer  Co..— 
Gregory  Electric  Company  18,10 

Hart  Mfg.  Co 1 

Hartford   Steam   Boiler    In- 
spection A  Insurance  Co ...  24 

Harvey,  W.  H. 22 

Hobart  Elec.  Mfg,  Company..  1 

Hoffman,  G.  W 18 

Holmes  Fibre-Graph.  Co 17 

Hopkins  ACo..  A.  P 26 

Humphrey,  Henry  H 22 

Illinois  Electric  Specially  Co.— 

Illinois  Maintenance  Co 18 

Incandescent  Electric  Light 

Manipulator  Company 16 

Indiana  Rub.  A  Ins.  W.  Co. , .  1 
India  Rubber  A  Gutta  Percha 

Insulating  Company 14 

Intemat'l  Corresp.  Schools.  15 
International  Tel. Mfg.  Co.  ..21 

Jackson.  D.  C.  A  \V.  B 22 

Jeffrey  Mannfacturing  Co..  .24 
Jewijll  Electrical  Inst.  Co.... 16 


Johnston,  Thomas  J . . .  i 17 

Kartavert  Manufacturing  Co.  30 
Kellogg  Switchboard  A  Sup- 
ply Company 21 ,  27 

Klein  A  Sons,  Mathias 26 

Kohler  Brothers Zl 

Kuhlman  Electric  Co — 

Leather  Preserv.  M.  Corp —  — 

Leffel  A  Co..  James 34 

Leslie  ACo.,  A.  C 20 

Llndsley  Brothers  Company.. 27 

Loud'g  Sons  Co.,H.  M 27 

Lowell  Model  Co 24 

Machado  A  Roller 7 

Maltby  Lumber  Company.,  .'il 

Manhattan  El. Supply  Co 1 

Marinette  Iron  Wks.  Mfg.  Co.24 

Matthews  A  Bros.,  W.  N 17 

McLennan  &  Company,  K....16 

McNamara  Brothers — 

Mechanical  Appliance  Co —  17 

Mica  Insulator  Company — 

Michaels  A  HlHy 22 

Miscellaneous  Advs 18 

Monarch  Fire  AppL  Co 14 

Monon  Railroad — 

Monson  Burmah  Slate  Co  —  30 

Moon  Mfg.  Co.,  The 21 

Morse  Cedar  Company,.." — 27 
Mueller  Company,  William.  27 
Munaell  A  Co.,  Eugene 16 

National  Carbon  Co — 

National  Electric  Co,..; 8 

National  India  Rubber  Co....— 

National  Tel.  Supply  Co — 

Nemst  Lamp  Co 28 

New  England  Butt  Co 1 

New  York  Central  Lines 22 

New  York  Ins.  Wire  Co 13 

N,  Y.  Safety  Steam  Power  Co.24 


Nickel  Plate  Road 22 

Northwestern  Electric  Co.. .  18 
Norton  Elec'l  InstrumenlCo.— 


Okonlte  Company,  The 1 

Orne  Electric  Co — 

Osborn-Morgan  Co 14 


Page  AHUl  Co 27 

Palste  Co.,  H.  T 19 

Paragon  Fan  A  Motor  Cq — 

Perrizo  A  Sons 27 

Phelan,  D.  W 26 

Phelps  Company 1 

Phillips,  Eugene  F 17 

Phillips  Insulated  Wire  Co..  17 

Phoenix  Glass  Company 1 

Phosphor-Bronze  S.  Co 24 

Plerson  Electric  Co — 

Pignolet.L.  M 16 

Pittsburg  Sewer  Pipe  A  Con- 

duitco 11 

Pittsburg  A  L.  S.  Iron  Co 27 

Porter  Cedar  Company 27 

Racine  Boat  Mfg.  Co 29 

Raymond  III.,  Francis 17 

Reisinger,  Hugo 13 

Reynolds  El, Flasher  Mfg.Co.— 

Roebllng'sSonsCo.,  J.  A 29 

Roper  Lumber-Cedar  Co 26 

Safety  Ins,  Wire  A  Cable  Co.  30 

Sargent  &  Lundy ,22 

Sawyer-Man  Elec.  Company,— 

Schott,W.H 22 

Shelby  Electric  Company  ...— 
Simples  Electrical  Co.,  The..  1 
Simplex  Elec.  Heating  Co... .17 

Smith  Co.,  S.  Morgan 24 

Sprague  Electric  Company.  ..16 

Standard  Elec'l  Mfg.Co 14 

Standard  Pole  A  Tie  Co 27 

Standard  Tie  Company 26 


Standard  Underg.  Cable  Co..  1 
Standard  Vitrified  Cond.  Co.. 11 
Stanley  Instrument  Co .......  13 

Stanton,  LeRoy  W 22 

Sterling  A  Son,  W.  C 27 

Sterling  Electrical  Mfg.  Co..  3 
Sterling  Electric  Company..  2') 
Sterling  Varnish  Co. ,  The ....  30 
Stewart  Electric  Co.,  John  A.i9 
Stllwell-Bierce  A  Smlth-Vaile 

Company 25 

Stow  Mfg.  Company — 

Stromberg-Carlson  Tel.  Mfg. 

Company 21 

Sturtevant  Company,  B.  F.,.23 
Swedish-American  Tel.  Co    .20 

Tod  Company,  William 24 

Torrey  Cedar  Company .27 

Towers  Pin  A  Bracket  Co. ...27 
United  Electric  Heating  Co..— 
Valentine-Clark  Co.,  The  ...26 
Varley  Duplex  Magnet  Co..  .17 
Vulcanized  Fiber  Company.  30 

Waclark  WlreCo .17 

Wagner  Electric  Mfg.  Co — 

Walsh's  Sons  A  Companj  ....  j  8 

Warren  Elec.  Mfg.  Co H 

Western  Electric  Company...  7 

Western  EL  Supply  Co — 

Western  Lumber  A  Pole  Co. .26 
Westinghouse  Air  Brake  Co.— 
Westinghouse      Electric     A 

Manufacturing  Co — 

Weston  Electrical  Inst.  Co. ..  1 
Whitehead  Machinery  Co,...— 

Whitmore.  A.  E 28 

Wllmerding,  C.  H 22 

Wisconsin  TlmberA  Land  Co,26 
Worcester  Company,  C.  fl...  26 

Yost  Electric  Mfg.  Co 30 

Young.  A.  B — 


S^or    OaA.s«l£i«^<s    IJ3.^©5K    o*    Aca-v©irti«©na©ia.tfii    See    P^^B^    Q» 
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1903  EARAGON  1903 


NOISELESS 


FAN  MOTORS 


COMPACT 


NEW  STYLES  NEW  PRICES  EASY  RUNNING  RIGID  CONSTRUCTION 

— CALL   AND   SEE   THEM   OR   WRITE   FOR    PRICES^ 


PARAGON  DESK  FAN 


CHrCACO    EDISON    COMPAIMY,      139    Adams    St.,     CHICAGO. 


CROCKER-WHEELER  COMPANY 


Manufacturers  and  Electrical  Engineers 


Ampere,  N.  «/. 


Motor  -  Driven      Multiple 
Spindle    Drill 


Our    electrical    equipments   are   ntodernizing   many  of 
the    important   shops   of   the    country 


INVESTIGATE     WHAT     WE    CAM 
DO    FOR    YOUR    PLANT 


OVER     1 5 ,  o  O  O  ^fjfteenjThousand)  ivi  I  L.  EI  S     IN     US 

RAIL  JOINTS, 
STEP  JOINTS 

AND 

INSULATING 
JOINTS. 


REPRBSENTATIVES  SALES  DEPARTMENT: 

Jl.  M.  BARR,  AOENT,  Kcwark,  N.  J. 

JOHN  H.  ALLF.N,  Newark,  N.  .r.  W.vl.  E.  CLARK,  Newark,  N.  ,1. 

VV.  A.  CHAPMAN,  Eastbun  Aoknt,  .John  Haneocli  Buildinf,',  Itosloa,  Mass. 

S.  P.  McGOUGH,  AoENT,  237  Moiiadnojk  liulldlng.  Chicago,  HI. 

P.  (J.  WEBB,  Agent,  Rci'lltablo  liulldlng,  Denver,  Colo. 

.J.  G   MILLER.  Aoknt.  Commonwealth  Trusl  lildg  ,  St.  Louis,  Mo. 

CIIAS  H.  KAUFMAN,  Aoknt,  Wells  Fargo  liulldlni;,  San  Kranclsco,  Cal. 

V,  E.  CAME,  Aoknt,  Temple  Building.  Montreal,  Gdnada. 

W.  II.  S.  WRIGHT,  Aoent,  St.  Paul,  Minn.,  I'ionecr  Press  Building. 


CONTINUOUS  RAIL  JOINT  CO.,  OF  AMERICA 

General  OfTices:  Century  Building,  Newark,  N.  J. 

TELEPHONE  822.  L.  F.  BRAINE,  General  Manager. 
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COLUMBIA  LAMPS 

GIVE    MOST    LIGHT -TAKE    LEAST    CURRENT 
HAVE   LONGEST    LIFE 

NO   NEED   TO  WAIT— LAMPS  SHIPPED  FROM  CHICAGO  STOCK 


GENERAL  SALES  AGENTS 


264-266=268=270    FIFTH    AVENUE,    CHICAGO 


BULLETIN 
No.  172 

■  ULLETIN 

No.  54 

BULLETIN 
No.  53 

G.I. 


STANDS    FOR    ELEiCTRICAL  AND    MECHANICAL   PERFECTION. 
Bullmt  Inm,     BIub  print  »,     Phot  o  gr  a  ph  x  ,     E*tlnt»tK»,     Etc.,     Mailed     Upon     Application, 

GENERAL  INCANDESCENT  ARC   LIGHT  CO.,   NEW  YORK,   N.  Y. 


220  Devonshire  St.,  Bostnn.  Ma^s.  638  Century  Bldg..  St.  Louis,  Mo. 

1:^18  Marquette  Bldg.,  Chicago,  lU.  1732  Champa  St.,  Denver,  Colo. 


510  New  England  Bids.,  Cleveland,  Ohio. 
319  Hayward  lUdy;.,  San  Francisco,  Cal. 


57  Perin  Bldg.,  Cincinnati,  Ohio. 
115-117  Cannon  St.,  London,  1::.  C.  Eog 


Transmitter    Receiver 


Standard   instruments 


Thos.  E.  Clark  Wireless  Tel-Tel.  Co. 

MAIN  OFFICE,  DETROIT,  MICH. 

Mfrs.  Wireless  Instruments 

Coils  for  Automobiles,  Gas  Engines,  Etc. 
ELECTRICAL  ^SPECIALTIES 


Be  Somebody'     Send    Your   Own 
Messages.      "  Buy "     Wireless. 

No.   8  Bulletin  Just  Out.    Send  Stamp. 
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American  Steel  &  Wire  Co. 


GUilcago 


New  York 


Worcesttr 


Denver 


San  Francisco 


BARE   AND    INSULATED 

ELECTRICAL  WIRES 


CLASSIFIED    INDEX   OF    ADVERTISEMENTS. 


Adfiisters,  Inc.  liamps. 

Inc.  El.  Lt.  Manipulator  Co. 

Air  Brakes. 

Westinghouse  Air  Brake  Co. 

Anoliors  (Tel.  &  Tel.) 
Matthews  &  Bro.,  W.  N. 
Ajmun  clators. 

Central  Electric  Co, 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Automobile  Re]>o$itoi*y. 

Central  Automobile  Reposty. 
Batteries  and  Jars. 

Central  Electric  Go. 
Edison  Mfg.  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Bells,  Buzzers,  Etc. 

Centtal  Electric  Co. 
Edwajds  &  Company. 
BlectTic  Appliance  Co. 
Westfsrn  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  Dressing. 

Uixon  Crucible  Co..  Jos. 
Leather  Preserver  Mfg.  Corp. 

Beltine. 

Leather  Preserver  Mfg.  Corp. 

Blowers. 

Stunevant  C0..B.  F. 

Boats. 

Racine  Boat  Mfg.  Co. 
Boiler  Compounds. 

Dearborn  Drug  &  Chem.  Wks. 

Boilers. 

Babcock  &  Wilcox  Co. 
aiinojs  Maintenance  Co. 
N.  Y.  Safety  Steam  Power  Co. 
Whitehead  Macblnery  Co. 

Books,  Electrical. 

Electrician  Publishing  Co. 

Brushes. 

Central  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Fibre-Graphite  Co. 
Weste'rn  Electric  Company. 

Cable  Hansers. 

National  Tel.  Supply  Co. 
Western  Electric  Co. 

Cables.  (See  Wires  and  Cables) 
Carbons,     Points     and 
Plates. 

Central  Electric  Co. 
■     Chicago  Edison  Co. 

Consumers  Carbon  Co. 

Dickey -Sutton  Carbon  Co. 

Electric  Appliance  Co. 
-    National  Carbon  Co. 

Reiainger,  Hugo. 

Western  Elect.  Supply  Co. 

Castinss. 

Christensen  Engineering  Co. 
New  England  Butt  Co. 
Smith  Co.,  S.  Morgan. 
Obains. 

Jeffrey  Mfg.  Co. 

Circait  Breakers. 

Gutler'-Hammev  Mfg.  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Ft.  Wayne  Elec.  Wbs.,  Inc. 
Western  Electric  Company. 
Westinghouse  El.  &  Mfg.  Co. 

Coal    and    Ashes    Hand- 
ling igCachlnery. 

Jeffrey  Mfg.  Co. 

Coils  and  9Iagnets. 

Varley  Duplex  Magnet  Co. 
Western  Electric  Co. 

Commutator  Compound. 

Allen  Co.,  h.  B. 
McLennan  A  Co.,  K. 

Conduit  and  Conduits. 

Alpba'duct  Mfe.  Co. 
American  Conduit  Company. 
American  Stone  Conduit  Co. 
Camp  Company,  H.  B. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Field.  C.  J. 

Pittsburg  Sewer  Pipe  A  Con- 
duit Co. 
fpraeiie  Electric  Co. 
Standard  vitrified  Cond.  Co. 


WeBtem  Elect.  Supply  Co. 


Contractors  and  Blectric 
JLight  Plants. 

Crocker- Wheeler  Co. 
Ft.  Wavne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  Elec.AMfg.Co. 

Cross-Arms,     Pins     and 
Brackets. 

Berthold  &  Jennings. 
Carolina  Loc.  Pin  &  Mica  Co. 
Central  Electric  Co. 
Central  Manufacturing  Co. 
Eccleston  Lumber  Co. 
Standard  Pole  A  Tie  Co. 
Towers  Pin  ..t  Bracket  Co. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 

Cut-Outs  and  STritches. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Dynamos  and  Slotors. 

Central  Electric  Co. 
Christensen  Engineering  Co. 
Crocker- Wheeler  Co. 
Dustln  Co..  Chas.  E. 
Ewlng-Merkle  Elec.  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Illinois  Maintenance  Co. 
Mechanical  Appliance  Co 
National  Electric  Co. 
Northwestern  Electric  Co. 
Sprague  Electric  Co. 
Stewart  Elec.  Co.,  John  A. 
Stow  Manufacturing  Co. 
Sturtevant  Co.,  B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 
Whitehead  Machinery  Ck>. 

Economizers,  Fuel 

Green  Fuel  Economizer  Co. 

Electric  Beating  Appl. 

American  Elec.  Heater  Co. 
Simplex  Elec.  Heating  Co. 
United  Electric  Beating  Co. 
Western  Electric  Co. 

Blectric  BailTrays. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westinghouse  El,  A  Mfg.  Co. 

Electrical  and   Mechan- 
ical Engineers. 

Alloway  Electric  Co. 
Arnold  Elec.  Power  Stat'n  Co. 
Badt,  F.  B. 
Baker  &  Co..  W.  E. 
Brown.  Chas.  L. 
Bryan,  Wm.  H. 
Burch.  Edward  P. 
Butterfield  J.  F. 
Byllesby  A  Co..  H.  M. 
Byrne  Const.  Co.,  M.  P. 
Carman  ACo..  Chas.Whltney. 
Crumb  A  Company,  W.  H. 
Emmona  Elec.  Const.  Co. 
Fell  ACo.,  Chas.  E. 
General  EngineeringCo..The 
Harvey,  W.  H. 
Humphrey,  Henry  H. 
Jackson,  D.  C.  A  W.  B. 
Kohler  Brothers. 
Michaels  A  HlUy. 
Orne  Electric  Co. 
Sargent  &.  Lundy. 
Schott,  W.  H. 
Stanton.  Le  Roy  W. 
Wllmerdlng.  C.  H. 

Electrical  Instruments. 

(Recording  and  Testing.) 
Central  Electric  Co. 
Diamond  Meter  Co. 


Duncan  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Elec.  Specialty  Co. 
Jewell  Electrical  Inst.  Co. 
Machado  A  Roller. 
Norton  Elec'l  Instrument  Co. 
Plgnolet.  L.  M. 
Stanley  Instrument  Co, 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 
Weston  Blectricftl  Inst.  Co. 

Electro-Plating  Mach'y. 

Crocker- Wheeler  Company. 
General  Electric  Co. 

Elevators-  Convey  ors. 

Jeffrey  Mfg.  Co. 

Engines,  Gas  and  €raso- 
line. 

Lowell  Model  Co. 
Marinette  Iron  Wks.  Mfg.  Co. 

Engines,  tslteam. 

Allis-Cbalmers  Company. 
Dustin  Co..  Chas.  E. 
Illinois  Maintenance  Co, 
N.  Y.  Safety  Steam  Powerco. 
Stewart  Elec.  Co.,  John  A- 
Sturtevant  Co.,  B.  F. 
Tod  Company.  William. 
Whitehead  Machinery  Co. 

Fans  and  Fan  Hlotors. 

Central  Electric  Co. 
Crocker-Wheeler  Company. 
Edison  Mfg.  Co. 
Ewing-Merkle  Elec.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Sprague  Electric  Co. 
Sturtevant  Co..  B.  F. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Fibre. 

Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

Files. 

Barnett  Co.,  G.  &  H. 

Fire  Extinfmishers. 

Monarch  Fire  Appliance  Co. 

Fixtures.  Oas  and  Elec. 

Beard slee  Chandelier  Mfg. Co. 

Flashers. 

Reynolds  El.  Flasher  Mfg. Co, 

Flexible  Shafts. 

Stow  Mfg.  Co. 

Forges. 

Sturtevant  Co.,  B.  F. 

Fuses  and  Fuse  TTire. 

Central  Electric  Co. 
Chicago  Die  A  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg.Co. 
D.  &  W.  Fuse  Company. 
Electric  Appliance  Co. 
Western  Electric  Company. 
Western  Elect.  Supply  Co. 

Globes,    Reflectors    and 

Shades. 

American  Refl,  A  Lighting  Co. 
Farles  Manufacturing  Co 
Phoenix  Glass  Co. 
Western  Electric  Co. 
Western  Elect,  Supply  Co. 

Graphite  Specialties. 

Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre-Graphite  Co. 

Heating   (Exhaust 
Steam). 

Amer.  District  Steam  Co. 
Heating     and    Ventilat- 
ing Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,  Inc.  liumps. 

Incandesent    Electric   Light 
Manipulator  Co. 
Inspection  &  Insurance. 

Hartford   Steam    Boiler  In- 
spection A  Insurance  Co. 

Insulating  machinery. 

New  England  Butt  Co. 


Insulators  and  Insulat- 
ing materials. 

Akron  Smoking  Pipe  Co. 
American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Ijic.  Arc  Light  Co. 
Indiana  Bub.  &  Ins.  Wire  Co. 
Kartavert  Mfg.  Co. 
Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 
Ni^tlonal  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  tJnderground  C.  Co. 
Standard  Vitrified  Cond.  Co. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co, 
Western  Elect.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Iflc.  Arc  Light  Co. 

liampSf  Arc. 

Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co- 
Gregory  Electric  Co. 
Nernst  Lamp  Co. 
Osborn-Morgan  Co. 
Western  Electric  Co. 
Western  Eiec.  Supply  Co. 
Westinghoiuse  El.  &  Mfg.  Co. 

Lamps,  Incandescent. 

Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Columbia  Incan.  Lamp  Co. 
Economical  Elec.  Lamp  Co. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept. 
Electric  Appliance  Co. 
Ewlng-Merkle  Elec.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Nernst  Lamp  Co. 
Phelps  Company.  _ 
Sawyer-Man  Elec.  Co. 
Shelby  Electric  Co, 
Standard  EIpc'1  Mfe.  Co. 
Sterling  Electrical  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Ijamps,     Incandescent— 
Bepiacers  A  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 

Lamps,  Xernst. 

Nernst  Lamp  Co. 

Lightning  Arresters. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Western  Electric  Co. 

Linemen's  Climbers. 

Klein  A  Sons.,  Mathlas. 

Hagnet  Steel. 

Leslie  A  Co  ,  A.  C. 

Hagnet  Wires. 

(See  Wires  and  Cables.) 

manufacturers'  Agent. 

Raymond  III,  Francis. 

mechanical  Draft. 

Sturtevant  Co.,  B.  F. 

mica. 

Mica  Insulator  Co. 
Munaell  &  Co.,  Eugene. 

mining  Apparatus,  Elec. 

Crocker- Wneeler  Company, 
General  Electric  Co. 
Jeffrey  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  £1.  &  Mfg.  Co. 

motors.  (See   Dynamos    and 
Motors). 

Kippers  and  Pliers. 

Klein  &  Sons,  Mathlas. 
Patent  Attorneys. 

Johnston,  Thomas  J. 


Phosphor  Bronze. 

Phosphor  BronzeSm.Co.,Ltd. 

Platinum. 

Baker  &  Company. 
Pole  Prewervative. 

Enterprise  Supply  Co. 

Poles  and  Ties. 

Beldler  A  Co..  Francis. 
Berthold  &  Jennings. 
Brooks,  Hall  L. 
Carney  Bros,  Co. 
Coolldge,  Marshall  H. 
Eccleston  Lumber  Co. 
Fowler,  John  H. 
Fowler-Jacobs  Company. 
Fulmer  Lumber  Co..  D.  M. 
Hopkins  &  Co.,  A.  P. 
Kellogg  Switch.  A  Sup.  Co. 
Lindsley  Bros.  Co. 
Loud's  Sons  Co.,  H.  M. 
Maltby  Lumber  Co. 
Morse  Cedar  Co. 
Mueller  Company.   Willibm. 
Page  A  Hill  Company. 
Perrizo  A  Sons. 
Phelan,  D.  W. 
Pittsburg  A  L.  S,  Iron  Co. 
Porter  Cedar  Company. 
Roper  Lumber-Cedar  Co. 
Standard  Pole  A  Tie  Co. 
Standard  Tie  Company. 
Sterling  &  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co..  The 
Western  Lumber  A  Pole  Co. 
Whitmore,  A.  E. 
Wisconsin  TimberA  Land  Co. 
Worcester  Co.,  C.  H 

Polish  (metal). 

Hoffman,  Geo.  W. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Po-wer  Transmission 
machinery. 

Jeffrey  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

Stilwell-Bierce  Smith- Vaile. 
Pulleys. 

Smith  Co.,  S.  Morgan. 

Stilwell-Bierce  Smith- Valle. 
Bail  Bonds. 

American  Steel  &  Wire  Co. 

Bail  Joints. 

Concinuous  Rail  Joint  Com- 
pany of  America. 
Heiiners. 

Gt  West.Smelt.ARefiningCo, 
He  -  W^inding — Bepairs. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 

Northwestern  Electric  Co. 

Plerson  Elec.  Co. 

Stewart  Elec.  Co.,  John  A. 
Bheostats, 

Cutler-Hammer  Mfg.  Co. 

(3eneral  Electric  Co. 

Qen'l  Inc.  Arc  Lt.  Co. 

Western  Electric  Co. 

Westinghouse  El.  &  Mfg.  Co. 

Schools  and  Colleges. 

Electrical  Engineer  Inst. 
Internat'l  Corresp.  Schools. 

Second-Hand  Hach'y. 

Dustin  Co.,  Chas.  E. 
Gregory  Electric  Co. 
III.  Maintenance  Co. 
Matthews  &  Bro..  W.  N. 
Northwestern  Electric  Co. 
Stewart  Electric  Co.,  John  A. 
Walsh's  Sons  &  Co. 
Whitehead  Machinery  Co. 

Slate. 

McNamara  Brothers. 
Monson  Burtnah  Slate  Co. 
Young,  A  B. 

Sockets  &  Beceptacles. 

PalsteCo.,  H.  T. 
Yost  Elec.  Mfg.  Co. 

Soldering    Sticks.  Salts 
and  Paste- 
Allen  Co..  L.  B. 
Crescent  Co. 
Western  Electric  Co. 

Speaking  Tubes. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 


Speed  JLndlcatorei. 

Weston  Electrical  Inst.  Co. 

Springs. 

American  Steel  &  Wire  Co. 

Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Supplies,  General  Elee. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
Ewlng-Merkle  Electric  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co. 
Western  Electric  Co. 
Western  Elect,  Supply  Ck>. 

Telephones,  Telephone 
material  and  Switch- 
boards. 

American  El.  Telephone  Co. 
Automatic  Electric  Co. 
Central  Electric  Co, 
Fabnestock  Transmitter  Co. 
Farr  Tel.  &  Const.  Supply  Co. 
International  Tel.  Mfg.  Co. 
Kellogg  Swltchb.  A  Sup.  Co. 
Moon  Sifg.  Co.,  The. 
Sterling  Electric  Co. 
Stromberg-Carlson  Tel.M.  C3o. 
Swedish-American  Tel.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Tools. 

Klein  A  Sons,  Mathlas. 
Western  Electric  Co. 

TransfV>rmer8. 

Central  Electric  Company. 
Christensen  Engineering  Co 
Crocker-Wheeler  Company. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Co. 
National  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co 

Turbine  S.TVater  Wheels 

Leffel  A  Co.,  Jas. 
Smith  Co.,  S.  Morgan. 
Stilwell-Bierce    Smith-Vaile 

Tarnishes. 

Sterling  Varnish  Co. 

Tulcanized  Fibre. 

Vulcanized  Fibre  Co. 

W^i  re  lessTel.  Apparatus. 

ClarkWirel.TelATel.Co.,T.E. 

irires  and  Cables— mag- 
net Wires. 

American  Electrical  Works. 
Amer.  InsuLWire  A  Cable  Co. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Columbus  Ins.  Wire  A  Brass 

Co. 
Crescent  Ins.  Wire  ACbl.  Co. 
Electric  Appliance  Co. 
Empire  Wire  Co. 
General  Electric  Co. 
Indiana  Rub.  A  Ins.  WireCo. 
India  Rubber  A  Gutta  Percys 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
National  India  Rubber  Co. 
Now  York  Insulated  Wire  Co 
OkoniteCo.,  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Go.  J.  A. 
Safety  Ins.  Wire  A  Cable  Co 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Waclark  Wire  Co. 


Western  Elec.  Supply  Co. 
Western  Electric  Company. 


iJ^ov  A,x%H:x&tyGt±oekX   Irxdesc    o£   A.ci^&vttmGXXXG^xtm    See   Pa&;^   3« 
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TH£    H.    B.    CAMP    CO. 


:  MANUFACTURERS  OF= 


"Camp"  Standard  Vitrified  Clay  Conduits  for  Underground  Wires. 
Installers  of  Complete  Underground  Conduit  Systems. 


SALES    OFFICES: 


Room  85  Hartford  Building,  Chicago. 


170  Broadway,  New  York. 


WESTERN  ELECTRIC  COMPANY 

EXCLUSIVE  SALES  AGENTS 

FOR 


OVERHEAD 
LINE  MATERIAL 

CHICAGO  IMEV^/  YORK 

SAINT  LOUIS  DENVER  KANSAS  CITY  PHILADELPHIA 


•••••••*•••••*•••••••••••***••*•••••••***••**••*•**** 


THE  , 

(ISOLATED   TVPF^ 


Diam.of  body,  6in  ,  of  bi.se  flange  7H in. 

MACHADO    & 

203  BROADWAY,  NEW  YORK  CITY,  N.  Y., 


"I    P 

I .    r  .  PLANT) 

DIRECT-CURRENT 

INSTRUMENTS 

Are  winner?:.  Scales  are 
equally  divided,  indications 
are  dead  beat,  high  range  am- 
meters have  separate  shunts 
and  the  cases  are  of  heavy 
polished  brass. 

Prices  are  right,  the  list 
figure  for  the  meter  illustrated, 
for  instance,  being  $i6  50. 

WRITE  FOR  DISCOUNTS  TO 

ROLLER, 

Or  Your  Nearest  Supply  House. 


* 

* 

* 

* 
* 
* 
* 
* 
* 
* 

* 
* 
* 

* 

* 

* 
* 

* 
* 
* 
* 
* 


♦**-*-*#-¥--Wf**»**-¥-»*-***»***-»-»  •¥.»*•¥.»*♦**•¥■**♦*****■¥■*♦•¥•*♦*** 


OUR     C/VTAI-OGU 


:iME3     F-OF9 


EDWARDS  &  CO.,  New  York 

WESTERN  ELECTRIC  CO.,  New  York. 

Eastern  Selling  Agents. 
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Direct  and  Alternating  Current 

Generators 


Built  in  Capacities  up  to 

1500  K.  W. 


Frame  and  Poles. 

The  magnet  yokes  are  made  of  cast 
iron  and  divided  horizontally. 

The  poles  are  of  cast  steel  with  lami- 
nated steel  pole  shoes,  thereby  eliminating 
losses  due  to  eddy  currents. 

Poles  and  field  coils  can  be  removed 
without  disturbing  the  armature. 


Frame   f.  r    200   K.    W.    Gen  rator. 
Engine   Type. 


Armatures. 

Laminated  discs,  separately  insulated, 
are  built  up  on  a  cast  iron  spider  which 
is  keyed  to  the  shaft. 

Both  radial  and  axial  ventilating  ducts 
are  provided  in  the  co-e. 

Our  method  of  constructing  large 
armatures  insures  perfect  ventilation. 


Armature  for  Engine  Type  Qenerator. 


National  Electric  Co. 


Successor  to 


Chicago:  Old  Colony  Bldg. 
Pittsburg :  Qellatly    &  Co. 


Christensen  Engineering  Co. 

Milwaukee. 


Seattle  and  San  Francisco : 
Kilbourne  &  Clark  Co. 
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^ SCHEEFFER  INTEGRA TINg\^ 

WA  TT METER 

t 

TYPE  C  FOR  ALTCRNA TING  CURRENT       TYPE  F  FOR  DIRECT  CURRENT  CIRCUITS  I 

DUST    AND    BUG    PROOF 
IMPROVED  CONSTRUCTION 


TYPE  E. 


TYPEF. 


Moving  ttarts  are  extrentBly  light, 
insuring  a  highly  sensitive  mnd  ac' 
curate  meterm 


WRITE  FOR  PRICES  AMD  DESCRIPTIVE 
LITERATURE. 


DIAMOND   METER 
COMPANY, 


ALTERNATING  CURRENT. 


Peoria,  III, 


U.  S.  A. 


DIRECT  CURRENT. 


I      I  I  ,    II  I    I  I  I  M  F 


J*  S  .^j)i^3  3  j«  ji  S  .*  -Jt  J*  J*  .J«  J*  J*  -J*  J*  ,i^.3Sj^j!iSS3S3,3S3SS33S  S  J^  S  S  3  .>«  •.•*  ,,^5  ^^  S  S  -.^  •-■*  ■.•*  •.*!  •-'«  -.^  v<  -.^t  ■<  •-'S  ..<  <  .1*  ■.^t  SSJiSJ^S^^ 

\  GENERAL  Electric  company's 

\  ^S^^^^  Three= Phase 

IKlHIBHIt  Air^Blast 

Transformers. 


3 


The  rapidly  increasing  demands  for  our  three-phase 
transformers  for  railway  work,  is  a  strong  indorsement 
of  the  satisfactory  results  obtained  by  our  customers. 


WRITE  FOR  DESCRIPTION  OF  SOME  OF  OUR  URGE  INSTALLATIONS. 


General  Offices:    SCHENECTADY,  N.  Y. 

Chicago  Office:  Monadnock  Block.  Sales  Offices  In  all  Large  Cities. 


:f  »■"  ^  »?  »r  ^^  ^■•  ^ •  jr-  »r- 1^-  ^'••  ^••  a-  },■  ^'  »*-  »;'•  a  k-  j,-  j,-  t,-  j.-  jp  »?•  js-  jr  ^^  »f  jf  »i"  :^- «?  »f  *?  s? «?  *•"  i-"  i-'  ss"  *'  «f  :«■■  K'  »*"  *f • «? :?  s?" :?  JS' »."  :«•  Jf  ji'-  ss-  j?  ^ :?  j?  :«•»«'  j?  j?  »?  »r-  j?  »?• »? 
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We  believe  this  is  the  first  announcement  of  real 
importance  concerning  Incandescent  Lamps  since 
Edward  Weston  read  his  paper  on  the  value  of  the 
cellulose  filament  before  that  memorable  March  meet- 
ing of  the  National  Electric  Light  Association  in 
St.  Louis,  1893. 

Just  previously  thereto,  Carl  Hering,  before  the  American  Institute,  had  coined  the  striking  phrase 
"  The  Smashing  Point  of  Incandescent  Lamps"  and  had  presented  his  admirable  paper,  showing  that  lamps 
lived  long  after  their  real  usefulness  had  passed.  He  proved  that  genuine  economy  lay  in  breaking  up  such 
lamps  and  substituting  new  ones. 

His  theory  is  undeniably  true,  but  the  user  will  no  more  carry  it  out  than  will  the  user  of  gas  mantles 
change  them  when  his  lights  grow  dim.  Instead,  he  condemns  the  light  or  the  company  that  furnishes  it. 
While  it  is  true  that  the  gas  mantle  deteriorates  more  quickly  than  the  electric  lamp,  the  last  named  is  dim 
during  too  large  a  percentage  of  its  life. 

The  seriousness  of  the  problem  is  shown  by  the  fact  that  many  of  the  prominent  companies  go  to  the 
expense  of  stripping  their  circuits  of  all  dim  lamps  at  fixed  periods.  It  is  a  coincidence  of  note  that  where, 
in  one  instance,  a  Lighting  Company  carries  this  to  an  extreme  of  four  changes  a  year,  the  rate  of  dividends 
paid  by  such  company  is  eight  per  centum  annually  on  its  capitalization,  and  its  customers  always  have 
bright  lamps. 

A  good  many  companies  know  the  far  reaching  consequences  of  burning  dim  lamps  upon  their  circuits, 
but  a  good  many  customers  object  to  the  annoyance  of  frequent  renewals— and  the  expense  to  the  company 
is  no  inconsiderable  item. 

If  then  it  were  possible  to  have  lamps  automatically  extinguish  themselves  when  they  had  fallen— say- 
exactly  twenty  per  centum  in  candlepower,  one  great  step  toward  the  final  popularization  of  electric  lighting 
would  be  accomplished.'  Exactness  is  not  possible;  but  if  lamps  would  burn  out  very  close  to  such  a  point, 
the  result  would  be  practically  obtained. 

For  over  six  months  we  have  been  quietly  at  work  at  Marlborough,  making  lamps  that  would  do  just 
this  thing.  We  have  not  dared  intimate  such  an  improvement  to  our  friends  and  customers.  First,  because 
we  wanted  to  be  sure  that  we  could  continue  to  do  what  our  first  tests  promised;  and  we  knew  we  could 
not  fill  our  orders  should  the  facts  leak  out  before  we  increased  our  skilled  force  and  set  in  place  an  ample 
supply  of  certain  new  machinery.  During  the  summer  we  have  had  time  both  to  "make  sure"  and  install 
methods  and  apparatus  not  found  elsewhere. 

It  will  be  well  to  bear  in  mind  that  while  Bryan-Marsh  Imperial  Lamps  of  this  new  type  burn  out  before 
they  get  dim,  the  excess  guarantees  of  from  1  Ho  48  per  cent  over  other  lamps  in  candle-hours  make  them 
actually  longer  lived  than  sgch  other  lamps.    And  during  their  entire  life  they  are  bright. 

Every  package  containing  the  new  lamps  will  bear  a  special  label,  of  which  due  announcement  will  be 
made  as  soon  as  it  has  been  protected  by  copyright. 

Respectfully  submitted  by 

BRYAN-MARSH  COMPANY 

New  York — Chicago — Cincinnati — Minneapolis. 

136  Liberty  St.      PIsher  Wdg.      60  Perln  Uldg.     1128  Lumber  Excti. 
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B.  S.  BARNARD.  President 


STANDARD 

VITRIFIED  CONDUIT 

COMPANY, 


W.  A.  SNOW,  Treasurer. 


39-41  Cortlandt  Street, 
NEW  YORK. 


LARGEST  FACTORIES  IN  THE  WORLD 

EXCLUSIVELY  .  CONDUIT  .  AND  .  INSULATORS 


Single  Duct,  Standard  or  Self-Centering. 
2-3  Mulliple. 


ANNUAL  CAPACITY 

25,000,000  Ft.  Conduit 

4,000,000  Insulators 


4-6-9   Multiple. 


MANHATTAN 

THIRD  RAIL  INSULATOR 

HAS  STOOD 
THE  TEST. 

\A/  R  I  -r  E 


PERFECT  INSULATION, 

DURABILITY, 

LOW  PRICE. 

AN   ESTABLISHED 

SUCCESS. 


O  R 


A  IT  A.  I-O  O  U 


)r«i^%kANM<*mH«MlMMimM 


FIELD  CLAY  CONDUITS- 

ALL  TYPES. 

Multiple  Conduits  Single. 

LARGE  FACTORIES  In  East  and  West. 
MODERATE  PRICES. 

PROMPT  DELIVERIES. 

Write  or  telephone  your  requlremeots  and  we  will 
submit  samples  and  prices. 

mitZd  C.  J.FIELD,  29  Broadway,  New  York 

AGENTS : 
F.  B.  Badt  ^S:  Co.,  Monadnock  Block,  Chicago,  111. 

The  W.  G.  Xagel  Electric  Co.,  Toledo,  Ohio. 


STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,      Suite  29.  94  La  Salle  St.,  Chicago,  III. 


Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturers  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2.  3,  4  AND   6   DUCT. 

Superior  Conduits  for  under- 
ground wires  a  specialty. 


General  Office  and   Factory: 
PITTSBURG,    KAN. 


Branch  Office  and  Sale  Yard:    2417   East    18lh    Street,   KANSAS  CITY,    MO. 


^    BHDERSROUND  CONDUIT       C^ 


OUR 

CONDUIT 

IS 


'  Absolutely — 
Elecirolysis-Protf, 
Non-Abrative, 
Uoisture-Pr§ofs 
Hon-Cornsii/B, 

^  Perfect  Insulator. 


Insulation   Teit, 


66,000 

VOLTS. 


A  perfect  joint  which  is  self-aligning,  making  the 
conduit  line  a  solid  tube  from  manhole  to  manhole. 

Construction  simple,  rapid  and  inexpensive, 
requires  no  skilled  labor. 

Cables  drawn  more  easily  and  a  longer  distance 
than  in  any  other. 

Resistance  strength  when  underground  as  great 
as  any. 

Life  of  Conduit  everlasting.  Asphalt  never  de- 
teriorates. 


AMERICAN  CONDUIT  COMPANY, 


MANUFACTURERS  OF 


BITUMINIZED  FIBRE.  (Patented.) 
OFFICES:  FACTORIES: 

1 70  Broadway,  New  York.  Cheater.  Pa. 

B22  Manhattan  Building,  Chicago,  III.  Chicago,  III. 

336  Macy  Street,  L»s  Angeles,  Cal.  Loa  Angeles,  Cal. 
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\. 


We  Are  Still 
Fishing 


1^ 


X 


N' 


<sO 


Ewwci-MERKXE  Electric  company. 

St.louis.U.S.A. 


FOR  YOUR  ORDERS  FOR 

Jandus  Arc  Lamps 

CoiTimercial 
DyiYamos   and 
Motors 

Bryocrv-MocrsK 

Incandescent 
Lamps 

Willia.m.s-Abbott 
TelepKorves  ©cn.d 
SwitchboQcrds 

Diehl  Direct 
C\arrent  Farvs 

And  General  Supplies 

LARGE  STOCK.        PROMPT  SHIPMENTS. 

"Green  Book"  and  Discount    Sheet  on 
application. 


ADVEaT£CT      ST.  L. 
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For  all 

special  lighting 

purposes 

use 

"Electra" 

Flame  Light 

Carbons. 


Ask  for 

special  list 

on 

High 

Grade 

Battery 

Carbons. 


O    A    R    B 


IM 


FOR  OPEN  AND  ENCLOSED  ARC,  ALL  SYSTEMS. 


IHE  DIGKEf  SDTION  CiianiH 


fe^LANCASTER,  O^ 

OUR  ENCLOSED  ARC  CARBONS  ARE  STRAIGHT,  CORRECT  AS  TO  DIAAAETER,  MAKE  SMALLEST   POSSIBLE 
DEPOSIT  ON  GLOBES,  AND  GIVE  A  STEADY  WHITE  LIGHT;  NOT  VIOLET  RAYS,  on  request  will  mail  samples. 


"The  Recogniztd  Authority  on  Wiring  and  Construction." 

The  universally  adopted  National  Electrical  Codeexplained 
and  illustrated  in  ttiis  year's  edition  of  tlie  hand-book. 

Standard  Wiring 

For  Electric  Light  and  Power. 
By  H.C.  GUSHING, Jr.,A.  I.E.  E..  Electrical  Engineer  and  Inspector. 

ADOPTED 

By  tbe  Fire  Underwriters  of  the  United  States. 

By  Cornell  University.  Stanford  University  and  other  Techni- 
cal Colleges  and  Schools. 

By  over  27.000  Electrical  Enginecf-s,  Central  Station  Managers 
andWiremen. 

BECAUSE 

It  Is  the  only  book  on  "Wiring  and  Construction  kept  strictly 
up  to  date. 

It  contains  all  tbe  necessary  Tables,  Rules,  Formulas  and  Illus- 
trations, 

It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent 
disputes. 


Flexible  Leather  Cover  (pocket  size),  $I.OO. 

Sent  post  paid  upon  receipt  of  price,  by 

ElECTRICIAI  PUBLISHIHa  Oo., 


t  lo  Marauette  Ruildine. 


CHICAGO.  ILL. 


jusnr  ISSUED 


MODERN 
ELECTRIC 
RAILWAY 
MOTORS. 


BY  GEO.  T. 
HANCHETT, 
M.  E. 


FIRST  PRACTICAL  WORK  ON  RAILWAY  MOTORS. 

COXTKNTS.— Chapter  I.— Forms  of  Field  Magnets.  II.— Armature  WIndlDg 
Diagrams.  III.— Field  Coil  Constructiun  and  Arrangement.  IV.— Armature 
Conatruction.  V.— Commutator  and  Brush  Holder  Construction.  VI. — 
Motor  Casings.  VII.— Motor  Suspensions.  VIII.— Bearings  and  Gears. 
LX.— Lubrication.  X.— General  Dimensions  and  Data.  XI.— Management 
and  Repair.    XII. — Railway  Motor  Design. 

200  Pages.    157  Illustrations  and  Table.    Price  $2,00. 


TTHIS  is  a  book  unique  in  its  treatment  of  electric  railway  equipment.  The 
■*■  first  ten  chapters  are  devoted  to  minute  description  of  the  details  of  electric 
railway  motors  tiiat  are  in  use  to-day.  Each  organ  of  an  electric  railway  motor 
is  taken  up  in  turn,  described  and  illustrated  by  e.tamples  of  present  and  past 
practice,  and  its  operation  e.x:plained  in  tbe  light  of  practical  experience.  In 
short,  the  review  of  current  practice  is  of  such  a  nature  as  to  bring  out  the 
reason  why  the  electric  railway  motor  is  built  as  it  is  to-day.  For  example. 
Held  magnets  of  different  types  of  motors  are  illustrated  and  compared,  and 
their  features  of  merit  and  faults  iiointedout.  Armatures,  armature  windiDgs, 
brush  holders,  suspensions  and  other  details  are  similarly  treated,  each  detail, 
however  minute,  being  exhaustively  considered.  The  last  two  chapters  are  de- 
voted, one  to  the  management  and  repair  of  electric  railway  motors,  and  the 
other  to  railway  motor  design,  a  complete  design  being  worked  out  as  an  ex- 
ample. A  table  gives  authoritative  data  of  all  types  of  railway  motors  in  com- 
mon use,  both  in  America  and  Europe.  Sent  postpaid,  ait  receipt  of  price. 


ELECTRICIAN  PUBLISHING  CO.,  510  MARQUETTE  BLDG.,  CHICAGO. 


Crimshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  P^^^  inspection  and  carry  tbe  above  TRADE-MARKS  on  our  tags.    We  also  manufacture  CrimshawE^nd  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
114.  lia  &  118  Liberty  St..  New  tork. 


BRANCHES:   j,      CH'CAQO: 


I  192  Despleknes  St. 


BOSTON : 
7  Otis  St. 


SAN  FRANCISCO: 
33  Second  St. 
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Nothing  is  so  Essential  in  Electrical  Machinery  as  RELIABILITY 
And  Nothing  Contributes  so  Much  to  Reliability  as  SIMPLICITY 


\ 


i 
I 


THE    WARREN    ALTERNATOR 

Is  Simplicity  Itself  Having  no  Brushes  or  ComtnyitaLtor  a-nd  no  R-evolving  Wire. 


BULLETINS  ON  APPLICATIO  N T  HEY  TELL  YOU  ABOUT  IT. 


I  $rii[nI|p;tiiic]P.@ 

I  SANDUSKY,  OHIO,  U.  S.  A. 


Rumsey  Electrical  M'I's'  Co. 

12H  Filbert  St..  Philadelphia,  Pa. 


H.  B.  Coho  &  Company, 

114  Liberty  St.,  New  York. 


C.  W.  Hobson, 

Waco,  Texas. 


Western  Electrical  Supply  Co., 

St,  Louis,  Mo. 

A.  M.  Searles, 

1200  Fisher  Bldg., 

,    Chicago,  111. 


I 

I 


"0=M" ENCLOSED 
ARC  LAMPS 

FOR  ALL  CIRCUITS. 


SIMPLE, 
DURABLE, 
EFFICIENT. 


SEND  FOR 
BULLETINS. 


THE  OSBORN=MORQAN 
COMPANY, 

CLEVELAND,     -      -      -     OHIO. 


IDEAL    FIRE    PROTECTION    FOR    ALL 
ELECTRICAL   APPARATUS. 

Highest  Awards  at  National  Export,  Central  Canadian, 
Pan-American  and  Charleston  Expositions. 

MONARCH    FIRE    APPLIANCE    CO., 
247-249  Pearl  St.,  New  York  City. 


The  Simplest,  Most   Practical   and    ^  L.  _      I?  ^^  ^%  IftI  ^^  lUI  I  ^%  A  I 
Econcmlcal  Turn-down  Electric  Lamp      I    llC     t  O  W  l\l  W  Iwl  I  0/%  l_ 

ever  Invented. 

Style  1— Pull  string  for  bright  or  dim.    Style  2— For  variation  In  light  turn  bulb  one  way 
or  the  other.   Write  for  booklet  and  prices.    All  voltages  and  bases. 

ECONOMICAL  ELECTRIC  LAMP  CO.,  123  Liberly  St.,  New  York. 


■^ifif'irkirirk'irk'irkirtci^ 


*  "  Q  T  A  D  "   INCANDESCENT  % 

*  ^  '*"       LAMPS  5 


The  Electrician  Publishing  Co.,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


I 


LONG  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 


General  Offices:     Century  Building. 

NEWARK,  N.  J. 

Over  FIFTEEN  THOUSAND  (15,000)  miles  in  use.    ReceiTed  the 

highest  award  in  its  class  at  Paris  Exposition,  1900 

and  Pan-American.  Hiilialo,  1901. 


^     MADE    BT    THE    MOST    SKILLED    WORKMEN. 

I  STANDARD  ELECTRICAL  MFG. 
I  COMPANY,     :     Niles,  Ohio. 


Ht* 


ELECTRICAL  BOOKS. 

A.II     ICErtds. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Suite  610  Marquette  Bldg.,  CHICAGO 


There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/ 


Authorized  Manufacturers  of  th* 


ATTTtJC 


:xioi-i 


T«JI 


\A/IRI 


i  The  India-Rubber  and  Cutta-Percha  Insulating  Co.,  ii 


:: 


Sales  OfTlce, 
IS  Cortlandt  St.,  New  York. 


MAIN  OFFICE,  Gbenwood  Works, 

YOIMKERS,    IM.  Y.   | 


(10928) 
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If  You  Are  a  Technical  Expert,  Business 

Manager,  or  Foreman 

You  need  all  or  part  of  this  library,  because  it  will  save  money  and  earn  money  for  you. 

The  great  captains  of  industry  maintain  their  command  of  the  world's  markets  by  constant  improvement  of  equip- 
ment and  methods.  They  seek  eagerly  for  trade  or  engineering  knowledge  that  will  help  to  economize  or  increase  pro- 
duction. The  International  Library  of  Technology  contains  information  never  before  published  that  represents  the 
experience  of  years  on  the  part  of  shop,  laboratory,  and  engineering-  experts. 

No  better  evidence  of  the  technical  accuracy  and  practical  value  of  these  books  can  be  offered  than  the  fact  that 
they  have  been  purchased  by  the  great  electric  manufacturing  companies — Westinghouse,  General  Electric,  Thomson- 
Houston,  and  Western  Electric;  Wm.  Cramp  Ship  &  Engine  Building  Co.;  R.  Hoe  &  Co.,  makers  of  newspaper  presses; 
American  Sheet  Steel  Co.;  Midvale  Steel  Co.;  American  Steel  &  Wire  Co.;  American  Tin  Plate  Co.;  National  Tube  Co.; 
Jones  &  Laughlin,  etc.;  Edison  Phonograph  Co.;  Standard  Oil  Co.;  Bement,  Miles  &  Co.,  builders  of  machine  tools; 
Brown  &  Sharpe  Mfg.  Co.,  makers  of  machinists'  tools  and  instruments;  and  hundreds  of  others. 

In  addition,  the  volumes  are  used  for  reference  by  leading  colleges,  such  as  Columbia,  Cornell,  Brown,  Harvard, 
Lehigh,  and  Yale  Universities,  the  Massachusetts  Institute  of  Technology,  Stevens  Institute  of  Technology,  Pratt  Insti- 
tute, etc. 

No  engineer,  architect,  or  other  technical  expert,  business  manager,  or  foreman  can  afford  to  be  without  informa- 
tion that  bears  so  directly  on  his  own  business,  a  large  part  of  which  cannot  be  obtained  except  in 

THe  Interriational  Library  of  TecHnology 

For  eleven  years  the  publishers  of  this  library  have  prepared  the  Instruction  Papers  of  the  famous  International 
Correspondence  Schools,  in  which  Papers  are  embodied  those  applications  of  science  to  industry  which  constitute  Amer- 
ican engineering,  shop,  field,  mine,  and  laboratory  methods.  The  difficulties  of  obtaining  this  material  and  the  expense 
of  preparing  it  for  publication  have  been  enormous.  From  almost  every  portion  of  the  country  technical  experts  have 
been  employed,  constituting  an  unequaled  corps  of  practical  scientific  writers.  A  special  staff  of  artists  have  illustrated 
the  work.  Now,  after  an  expenditure  of  over  $500,000,  the  publishers  offer  for  sale  the  only  practical  technical  library  in 
existence  which  comprises  the  advanced  I.  C.  S.  Instruction  Papers,  carefully  arranged  and  indexed  for  ready  reference. 
Forty-five  volumes  are  now  ready,  including  some  31,000  pages  and  18,000  special  cuts,  drawn  in  outline,  section,  and 
perspective,  and  printed  in  black  and  white  and  in  colors,  which  cover  the  lead- 
ing trades,  professions,  and  industrial  sciences. 

Each  volume  is  durably  and  handsomely  bound  in  three-quarter  red  mo- 
rocco, stamped  and  numbered  in  gold.  The  sides  are  green  and  gold  paper, 
and  the  edges  are  polished  dark  red,  a  singularly  pleasing  combination  of 
material  and  colors. 

The  type  is  large  and  easy  to  read.  The  high-grade  book  paper  is  of 
cream  tint,  restful  to  the  eyes,  and  is  of  such  weight  and  smoothness  as  to  best 
receive  the  type  and  cut  impressions.  The  volumes  are  6  in.  X  9  in.,  and 
average  680  pages  and  400  illustrations  each. 

The  books  are  sold  as  a  complete  library,  or  in  any  combination  of  ten  or 
more,  at  $4.50  per  volume,  if  paid  for  cash  in  advance,  or  at  $5  per  volume,  if 
paid  for  in  monthly  instalments  of  $5. 

For  further  particulars, 


Fill  0\at  and  Mail  tHe  Coupon  Today! 


International  Textbook  Company, 

Box  1027,  SCRANTON,  PA. 

Please  send  me  full  particulars  regrarding:  the  International 

Library  of  Technology.     I  have  marked  X  opposite 

the  subject  most  intcrcstintr  to  tne. 


Electrical  Engineering 
Telegrapti  Engineering 
Teleplione  Engineering 
IVIecnanical  Engineering 
Shop  &  Foundry  Practice 
Steam  Engineering 
Marine  Engineering 
Locomotive  Engineering 


Civil  Engineering 
IVlining  &  Metallurgy 
General  Chemistry 
Applied  Chemistry 
Architecture 
Sheet-Metal  Pat.  Draft. 
Navigation 
Commercial  Law 


Occupation  . 
SI.  &  No. 
City 
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The  Qutmann  Wattmeter  Catalogue  we  publish  is  the  acknowl- 
edged reference  book  on  meters. 

It  contains  valuable  information  that  is  of  a  general  character  and 
should  be  in  the  possession  of  every  one  operating  meters. 

It  tells  of  the  simplicity  of  the  Qutmann  Wattmeter,  its  superiority 
over  all  others,  due  to  its  absolute  accuracy,  its  light  weight,  high  torque, 
small  dimensions,  large  direct  reading*dial,  ease  of  calibration  for  either 
60  or  133  cycles. 

It  shows  the  two  styles,  aluminum  and  glass  case,  both  attractive 
and  pleasing  in  appearance.  It  tells  of  the  good  points  a  good  meter 
should  have. 

It  explains  methods  of  testing,  correcting  and  caring  for  the  meter. 
It  illustrates  methods  of  connecting. 

Sent  upon  request,  free  of  expense. 

ELECTRIC  APPLIANCE  COMPANY 

Meter  Specia.lists 
92  and  94  West  Van  Buren  Street 

ChicaLgo 


EDISON  MINIATURE  LAMPS 


Have  been  for  twenty  years 
The  Standard  of  the  World 

and  are  to-day  more  largely  used  than 

all  other  makes  combined. 

Serviceable,  Economical,  Reliable. 

Miniature  and  Candelabra  Sockets 
and  Receptacles . 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Qeaeral  Electric  Company,  Harrisoo,  N.  J. 


INDIA  MICA 


We  import  directly  from  India  and  handle  the  output  of 
the  best  mines.  A  large  stock  constantly  on  hand  enables 
us  to  make  prompt  shipments.  ALL  OTHER  QUALITIES. 
Prices  low. 

EUGENE  MUNSELL  &  COMPANY, 

NEW  YORK  AND  CHICAGO. 


VOLT  -  AMMETERS, 

.W^  POCKET  SIZE. 

v„(f.°™J[(^     For  Testing  Batteries  and  Battery 
/^M^^iir^    Circuits,  Locating  Faults, 
Grounds,  etc. 

BKLIABLE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

78-80  Cortlandt  St.,  NEW  YORK,  N.  T. 


The  Incandescent  Lamp  Raplaoer  and 
Cleaner  replaces  and  cleans  any  c.  p.  lamp 
•rt  any  height  or  angle. 

Incandescent  Electric  Light  Manipulator  Co., 
I  1 6  Bedford  St.,      Boston,  Mass. 


BEARDSLEE  CHANDELIER  MFG  CO.-"^r..^«^. 

GAS  &  ELECTRIC   FIJXTURES  -rt„e  TRADE. 


V3"    r*Jf£fyMI>      TU     DMl 


NEW  FIELD   REGULATOR 


Design — Perfect.      Construction — The 

Best. 
Deterioration  of  resistance  impossible. 


HIGH 
IN 

""••■■'  '  ■      Will  carry  overloads  without  injury. 

Grounding  impossible — owing  to  the  material  con- 
struction of  the  base  and  method  by  which  the  current- 
carrying  parts  are  connected. 

The  method  of  control — smooth  and  easy — will 
not  stick — nor  will  the  jar  of  machinery  cause  any 
deviation  of  the  lever. 

THE  CUTLER-HAMMER  MFG.  CO. 


MILWAUKEE 
WIS. 


LOW 

IN 

PRICE 


Brai.nch 

New  York 

136  Liberty  St. 

Boston 
>76  Feder&I  St, 


Offices 

CKlceLgo 

1232  Monadnock  Bldg. 

Plttsbvirg 
319  Frlck  Building 


SPARKING 


I  lire. 


ReducBSL  the  working    caoactty   ol    a 
motor  or  dynamOf  wears  out  the  com- 
mutator, wastes  power  and  may  cause 
All  this  may  he  avoided  It  you  use       ....... 

Tlie  onl.T article  that  will  PREVENT 
SPARKING.  WlUlteepthe  Commu- 
tator in  good  condition  and  PRE- 
VENT CUTTING. 

Abselutely  Will  Not  Gam    The    Bruslies. 


EO  Cents  per  Stick.  $5.00  per  Dozen. 

SEND  l-OR  FREE  SAMPLE  STICK. 
For  sale  by  ail  supply  houses,  or 
K.  Mclennan  &  CO.  Sole  Manulaclurera.  909,  lOO  Washington  St.,  Chicago. 


It  will  put  that  high  gloss  on  the 
Commutator  you  have  so  long  sought 
After. 


Flexible  Metallic  Conduit 


is  unequaled  for  wiring  cars  or 
buildings  where  thorough  pro- 
tection to  wires  and  insulation 
is  essential. 

Write  for  Bulletin 
No.  03412. 


Sprague  Electric  Company, 


General  Offices:  527-531  West  34th  Street, 


NEW  YORK. 


JEWELL 


Baby  Switchboard 
Instruments    are 

DEAD    BEAT 
IVIOVEIVIEIMT 

Same  as  used  in  our 
higher  priced  instru- 
ments. 

There  is  no  excuse  for 
any  one  buying  poor 
meters  when  the 

BEST  IS  $15.00. 
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FRANK  N.   PHILLIPS.  PRCSIDEN 
C.   H.  WAQENSEIL,    TRCAsuRCn 


eugene  f.  phillips, 

General  Manager. 


E.  ROWLAND  PHILLIPS.  VlCC-PRKS. 
C.  R.  REMINGTON,  Jr..  Sec. 


AMERICAN  ELECTRICAL  WORKS, 


PKOTIDESJCK,  K.  I. 

BAEE  AND  INSULATED  ELECTRICWIEE, 

ELECTRIC   LIGHT  LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MACNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  i'OKK  Store,  W.  J,  Watson,  2fi  Cortlandt  St. 
Chicaoo  Store,  K.  E.  Donoboe.  8'2  Lake  St. 

MoNTiiEAL  Branch,  Eui^enc  K.  Phillips'  Electrical  Works. 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


Electric  Heating  Apparatus      THOMAS  J.  JOHNSTON, 

SBND  FOR  64.PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTALS 

SIMPLEX  ELECTRIC  HEATING  CO.,   No.  1 1  Pine  Street, 

Cambridgeport,  Mass. 

CHICAGO.  Alonadnock  Block. 


Counsellor  at  Law, 

NEW  YORK  CITY 

Patent  Soliciting. 


Stombaugh  Guy  Anchors 


ARE     USED 
FOR 


Guying  Smoke  Stacks 


Write  for'new'Catalog  to 

W.N.Matthews&Bro. 

Distributers, 
603  Carleton  BIdg.,     St.  Louis. 


Patent  Causes. 


eETALLiNs 


^^^^^^sss 


DLDERIiNiG; 


25c.  each,    S2.25  per  dozen. 


WE  WANT  TO  CLINCH  THIS  POINT 
whicn  we  touched  upon  last  week-  ALLEX 
Sticks  have  gained  so  In  popular  favor  thai 
aitboush  our  sales  for  the  first  four  months 
of  1901  and  1902  were  record-breakers,  our 
sales  for  the  corresponding  period  of  1903 
nearly  equal  the  two  combined.  ALLEN 
Sticks  contain  only  the  hignest  priced,  most 
carefully  tested  chemicals,  specially  im- 
ported. Every  step  in  their  preparation  is 
watched  wiih  utmost  care.  Every  item  is  of 
the  best.  Every  ALLEN  Stick  is  perfect. 
And  so— you  get  perfect,  non-corrosive  joints. 
And  so  our  business  grows. 

Every  First-class  Electrical  Dealer  Selly 
the  ALLEN.     Write  forbii;  sample 

L.  B.  ALLEN  CO..  Inc., 

■  —  1334  Columbia  Ave  .  Chicago.   ■  ^» 


^V^j^, 


fOR   £LECTRIC  WIRES. 

ALPHADUCT  MFG.  CO., 

522  W.  22cl  Street,  NEW  YORK. 


Sales  Agencies: 
CHICAGO:    W.  M.  Porter, 

303  Fisher  Building. 
NEW   YORK:    William  S.  Brown, 

39  Cortlandt  Street. 
TORONTO:    C.  W.  Bongard. 
78  Bay  Street. 


22  Lights 
no  Volts 


45  Lights 
220  Volts 


This  outfit  furnished  complete  with  Watson  Gene- 
rator and  Switchboard  with  instruments  complete. 

Manufactured  by 

THE   MECHANICAL    APPLIANCE  CO. 

Send  for  Catalogue  55.  MILWAUKEE,  WIS. 


/^FIBRE-GRAPHim 
commuworM 
BRUSH  :M 


,  "btU  -\.M»WtM  XHC      \  / 


There's  No  Friction 

with  the  Flbre-Graphhe  Commutator  Bruah, 
Being  90  per  cent,  pure  graphite,  It  insures  low 
re8istaDce,no  sparking  under  a  varying  load, and 
longer  wear,  TLere  is  no  greasing  required. 
The  Fibre-Graphite  is  therefore  the  moat  eco» 
Domic  brush  on  the  marJcct.     Send  for  price  list. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

5rS5Wakefiel(ISt.,Cermanto*n.  PHILADELPHIA. 


NATIONAL  CODE  STANDARD 

^^  "0.  K."  Weatherproof  Wire. 
Slow  -  Burning  Weatherproof 
and  Slow -Burning  Wire. 

Prioes  and  Samples  on  Application. 

Phillips  Insulated  Wire  Go. 

Office  and  Factory:  PAWTUCKET.  R.  I. 


Magnets  and  All  Kinds  of  Coil  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MACNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


/,:^gsa...^gp^^^^^iS 


r-'        ""  "  ■iWt***iEscS«2?^ffi*ciiicA5Q. 

[  75A*  Crescent  Soldering.  Stick 


NEW  SOLDERING  STICK 

" CRESCENT " 

IS  PLIABLE  AND  PLASTIC,  NOT  BRITTLE! 

Entirely  different  from  any  other;  no  waste:    no  sputtering; 
no  corrosion.    Write  for  free  sample. 


4(yaOmftU>ia<i,  *THErRE$cpi^rV>..- 
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WAIVTED,   FOR  SAIi£    and 

timilar  WAMT  COLUJUN  advertise- 
ments {jo  Tvords  or  iess),  S^-S^  on 
insertion;  additional  Tvords  jc  each. 
POSITIO:5ir  WAITED  advertise- 
ments (jo  zfords  or  less),  Si.oo  an  in- 
sertion:  additional  -words  sc  each. 

POSITION  WANTED. 

As  superintendent  of  light  and  power  plant  or 
chief  electrician.  Technical  graduate.  First- 
class  steam  engineer's  license.  10  years'  ex- 
perience. Now  in  full  charge  of  1500  A.  C.  and 
D.  C.  meters  and  2000  H.  P.  Commercial  motors, 
A.  C.  and-D.  C.  Address  BOX  243,  care  West- 
ern Electrician.  510  Marquette  Bldg.,  Chicago. 

POSITION  WANTED. 

Man  with  13  years'  experience  on  all  branches 
of  street  railway  work  will  be  at  leisure  after 
September  10.  Would  like  to  hear  from  some 
company  where  brains  are  wanted.  Address 
BOX  248,  care  Western  Electrician,  510  Mar- 
quette Bldg.,  Chicago. 


POSITION  WANTED. 

Wanted  to  hear  from  parties  requiring  tlie 
services  of  a  superintendent  or  manager  of  an 
electric-light  plan  i ,  preferably  in  a  city  of  5,UU0 
Inhabitants  or  over.  Ten  years'  experience; 
buslnes.s  and  technical  education ;  first-class 
references.  Open  for  engagement  October  lai; 
municipal  plants  need  not  answer.  Address 
BOX  250,  care  Western  Electrician,  510  Mar- 
quette Bldg.,  Chicago. 

POSITION  WANTED. 

As  superintendent  or  manager  of  an  electric 
road,  city  or  interurban,  or  a  combined  electric 
road  and  light  plant.  Have  had  16  years  of 
practical  experience  in  all  departments  of  both. 
Woutd  be  pleased  to  take  a  financial  interest  if 
company  was  conservatively  bonded  and  the 
general  management  good.  Address,  BOX  249. 
care  Western  Electrician,  510  Marquette  Bldg., 
Chicago. 

WANTED. 

One  experienced  incandescent  lamp  salesman, 
at  once.  Address  THE  SHELBY  ELECTRIC 
CO..  Shelby,  Ohio. 


WANTED. 


Three  experienced  incandescent  lamp  sales- 
men, by  an  old  and  well-established  company  not 
In  the  trust.  Applicants  will  please  state  age, 
experience  and  salary  wanted.  Address  BOX 
199,  care  Western  Electrician,  510  Marquette 
Bldg.,  Chicago. 


FOR  SALE. 

whole  or  part  interest  In  an  incorporated  sup- 
ply and  contracting  business.  Three  offices  In 
three  manufacturing  towns.  No  opposition. 
Must  be  man  capable  of  managing  business,  as 
manager  wishes  to  retire.  Good  Profits.  Capi- 
tal stoclt.  $5, liOO.  Stoclc  paid  in,  $3,500.  Address 
BOX  247.  care  Western  Electrician,  510  Mar- 
quette Bidg.,  Chicago,  111. 


WANTED 
A  gentleman  of  good  ad- 
dress who  is  acquainted 
with  Electrical  Manufac- 
turers and  dealers  and  has 
done  business  with  them. 
A  strong,  energetic  work- 
er is  desired,  with  ability 
to  represent  a  journal  of 
high  standing  effectively, 
in  the  business  depart- 
ment. To  such  a  one  a  fine 
opportunity  Is  open. 
Address  with  references 
and  salary  expected, 

BOX  238, 
Care  Western  Electrician, 

CniCAQO. 


FOR  SALE  AT  A  BAR- 
CAIN. 

Two  No.  7  Wood  arc  dynamos.  6-8  amperes, 
1,200  C.  P.,  In  good  operating  condition.  Will 
trade  other  electrical  apparatus  instead.  One 
armature  for  a  60-light  9-6  amp.,  2,000  C.  P. 
\Vestern  Electric  arc  machine,  type  I.  C.  F. 
Correspondence  solicited. 

J.  W.  KOHN  &  CO., 
14  Merwin  St.,        -       Cleveland,  O. 


FOR   SALE. 

6  K.  W.  Edison  220-volt  motor;  5  H.  P.  Eddy 
220-voit  motor;  1  H-l>  Croclter-Wheeler  220- 
volt  motor.  WALSH'S  SONS  &  CO.,  261  Wash- 
ington St.,  Newarli.  N.  J. 


FOR  SALE. 

A  fully  equipped  electric-llglit  plant  in  a 
growing  western  town  of  5,000  inhabitants. 
Olty  contract,  business  steadily  growing.  Splen- 
did opening  for  a  practical  man.  Full  partic- 
ulars furnished  upon  application.  Address 
BOX  237.  care  Western  Electrician,  510  Mar- 
quette Building,  Chicago. 


FOR  SALE. 

Immediate  delivery,  two  24x48  Nordberg-Cor- 
llss  engines.  These  engines  are  new  and  have 
not  left  the  factory.  For  further  particulars 
address,  CONSOLIDATED  WATER  l^OWER  &. 
PAPER  CO.,  Grand  Rapids,  Wis. 


NORTHWESTERN  ELECTRIC  GO.  >h 

7  1   W.  Washington  Street,  CHICAGO.  gr 

DYNAMOS   AND   MOTORS  "< 

REPAIR  WORKASPECIALTY    " 


FOR  IIVIIVIEDIATE    DELIVERY. 


600  H.  P.  21  and  36x30  Williams  tandem  com- 
pound engme. 

25U  H.  P.  12  and  24x18  Williams  tandem  com- 
pound engine. 

250  H.  P.  13  and  20V4xl5   Armington  A   Sims 
cross  compound. 

300  H.  P.  20x18  Erie  Ball  automatic. 
75  H.  P.  10x13  Frost  automatic. 


DYNAMOS. 

180  K.  W.  and  120  K.  W.,  G.  E.,  60  cy.  A.  S.  type 

1,100  or  2,200  V.  alternators. 
120  K.  W.  and  60  K.  W.,  G.  E.,  133  cy.  1,100  and 

2,200  V.  alternators. 
160  K.  W.Wood  and  50  K.  W. .  Siemens-Halslte  60 

K.  W.,  Slemens-Halske  2,000  V.  alternators. 
200  H.  P.  Edison  200  V.  motor. 
Direct  current  110  V.  generators,  all  sizes. 


Write  for  complete  stock  list  No.  51, 
ILLINOIS  MAINTENANCE    COMPANY, 

1625  MARQUETTE  BUILDING, CHICAGO. 


EPS    ITS     LUSTER.    HOLDS     QLO    TRADE    AND    MAKES     NEW.    DOES     NOT 


ISHED    IS  YEARS.  SOLO   BY  AGENTS    AND   DEALER 


U.S. METAL  POLISn 


OirSKES  ALL  METALS.   B» 


Samples* 
hOFFM, 


Geo.W.  Hoffman 


SPECIAL  ANNOUNCEMENT! 

WE  HAVE  JUST  BOUGHT   THE  ENTIRE  STOCK  OF 

DYNAMOS,  MOTORS, 

ELECTRICAL  SUPPLIES  AND  THE 

REPAIR  DEPARTMENT  OF 


SCHUREMAN  St  HAYDEN 

133-35-37-39  S.  Clinton  Street,   CHICAGO 

and  shall  oontinue  this  part  of  theif  husinoss  at  ths  above  location.  Wo  hope  to  ntefit  a 
continuation  of  the  patronage  given  Schureman  &  Hayden  and  will  give  all  orders  entrusted 
to  us  especial  attention.  With  our  increased  facilities  me  are  especially  prepared  to  take 
care  of  rush  orders. 


GREGORY  ELECTRIC  CO, 

Warehouse  No.  I  and  Main  Office:  54-62  S.  Clinton  Street,  Phone,  Main  156. 
Warehouse  No.  2:  Cor.  W.  16th  and  Lincoln  Streets,  Phone,  Main  175. 
Warehouse  No.  3:   The  Schureman  &  Hayden  Stock,  133-139  S.  Clinton  Street,  Phone,  Main  156. 


CHICAGO 


CHICACO    EDISON    COMPANY  REPAIR   SHOPS 

\  76    MARKET    STREET,   CHICACO.       TELEPHONE    MAIN    1280^ 

MachliYeand  Carpenter  ^\  Q  C  IVI  ^\  A  \/         A    1^1  ^\  IVI  I  ^^  ^J  ^T  Dynamos  Armatures, 

Work  of  All  Kinds  V/  t^  C  HI  iJ  l\  T  IKViU  ViWjiXy     I   ,  Motors,  Arc  Lamps, 


Machlneand  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicited 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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WE  PAY 


hlfchest  market  prices  lor  scrap  copper,  brass 
and  platinum,  also  Incandescent  lamp  base^, 
etc.    You  can  make 


BIG  MONEY 


in  scrap  of  this  kind.  Save  It  and  send  It  to  the 
Great  Western  Smelting:  and  Refining  Co., 
Chlcag:Oi  headquarters 


FOR  SCRAP  COPPER 

GREGORY: 

■^  ELECTHicwT 


54-62  5.CUNTON  5T.  CHICAGO 

All  dynamos,  moto-s,  meters  and  transformers 
listed  by  tbis  Compuny  are  at  their  warehouses 
ready  for  immediate  delivery. 

FOR  SALE 

ai  a  bargain  if  taken  Immediately: 

1-400  K.  W.  Weslinghouse  Allernalop. 
t-200    "      Stanley  Alternator. 
2-IBD    •'      General  Electric  Alternators. 
3-120    "  " 

2-1 50  "  Weslinghouse  600  V.  Railway  Genera- 
tors. 
Largest  stock  of  second-tand  electrical  appa- 
ratus in  this  country.  Send  for  our  monthly 
Eargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  guaranteed. 


•■P-K" 

Holoshade 

Sockets 

have  a 

specially  rigid 

shade  holder 

inseparably  joined 

to  the 

socket  shell. 

They 
forever  remain 

Perfectly  True. 


H.  T.  Paiste  Co. 
Philadelphia 


Chicago 


A  card  brings  sample, 
prices  or  new  catalog. 


CENTRAL  AUTOMOBILE 
REPOSITORY 

15  1   Michigan  Avenue,  Chicago 


ELECTRIC  VEHICLES 
CH«RGED.  REPAIRED,  REBUIL' 


Telephone 
Central  6209 


YOUR 
BOOK  ORDERS 

Will  receive 

PROMPT  and  CAREFUL 

attention  if  sent  to 

Elecfrician  Publishing 
Company, 

510  Marquttte  BIdg.,        Chloago. 


CKas.  E.  Dustin  Co.,  | WeBU)[Or 


11  Broadway.  -  -  NEW  YORK. 

Electrical  and  Steam  Machinery 


DIRECT-CONNECTED  RAILWAY  UNIT. 

225  K.  W.  Genera.1  Electric,  550-volt  generaLtor, 
type  m.  p.,  class  6-225-120.  Form  E,  direct  con- 
nected to  16>^-30j4x30  Buckeye  horizontal  cross- 
compovind  engine. 

Rea-dy  for  immediate  delivery  and  in  excellent 
condition. 

ALTERNATORS 

One  200;k.  W.  Ft.  Wayne  "Wood,"  1.100  volts,  140  cycles,  single-phase. 
One  180  K.  W.  General  Electric,  2,300  volts,  60  cycles,  single-phase. 
One  ISO  K.  W.  Weslinghouse,  2,300  volts,  60  cycles,  single-phase. 
One  1511  K.  W.  Stanley,  1,100  or  2,200  volts,  133,  cycles,  two-phase. 
One  120  K.  W.  General  Electric,  1.040  volts,  125  cycles,  single-phase. 
One  120  K.  W.  General  Electric,  2,080  volts,  125  cycles,  .single-phase. 
One  120  K.  W.  Westinghouse,  1,100  volts,  133  cycles,  single-phase. 
One  90  K.  W.  General  Electric,  2,300  volts,  60  cycles,  single-phase. 
Two  75  K.  W.  General  Electric,  2,100  volts.  60  cycles,  two-phase. 
One  GO  K.  W.  Westinghouse.  2,200  volts,  60  cycles,  two-phase. 
One  60  K.  W.  Westinghouse,  1,100  volts,  133  cycles,  single-phase. 
One  60  K.  W.  General  Electric,  1,040  volts,  125  cycles,  single-phase. 
Three  35  K.  W.  Thomson-Houston,  1,040  volts,  125  cycles,  single-phase. 

RAILWAY  GENERATOIIS,  500-550  VOLTS. 

Two  500  K.  W.  General  Electric,  6-pole,  speed,  300  R.  P.  M. 
Two  300  K.  W.  General  Electric,  4-pole,  speed,  400  R.  P.  M. 
One  200  K.  AV.  Westinghouse.  6-pole,  speed,  BIO  R.  P.  M. 
Two  200  K.  W.  General  Electric,  4-pole,  speed,  425  R.  P.  M. 
One  180  K.  W.  Westinghouse,  4- pole,  speed,  535  R.  P.  M. 
One.150  K.^W.  Fort  Wayne,  6-pole,  speed,  550  R.  P.  M. 
One  110  K.  W.  Eddy,  4-pole,  speed,  600  R.  P.  M. 
One  100  K.  W.  General  Electric,  4-pole,  speed,  650  R.  P.  M 
One  100  K   W.  Walker,  4-pole,  speed,  750  R.  P.  >1. 
Two  100  K.  W.  Edison,  bi-polar,  speed,  620  R.  P.  M, 
One  90  K.  W.  Thomson-Houston,  4-pole,  speed,  700  R.  P.  M. 
One  SO  K.  W.  General  Electric,  4-pole,  speed,  700  R.  P.  M. 
Three  62  K.  W.  Thomson-Houston,  Type  D,  speed,  900  R.  P.  M. 

DIRECT-CONNECTED  UNITS,   125  AND  150  VOLTS. 

One  GO  K.  AY.  Eddy,  4-pole,  125-volt  generator,  with  13x12  Buffalo  Forge  engine 
Brand  new. 

One  60  K.  W.  Bergmann.  6-pole,  125-toU  generator,  with  12x14  Watertown  engine. 

One  50  K.  W.  Commercial,  6-pole,  125  volt  generator,  with  8i^-13xl2  Armington  & 
Sims  tandem  compound  engine. 

One  50  K.  W.  unit,  consisting  of  two  25  K.  W.  General  Electric,  4-pole,  125-volt  gener- 
ators, with  one  triple  Expansion  vertical  engine. 

One  25  K.  W.  General  Electric,  6-pole,  125-volt  generator,  with  9!;4xlO  Armington  & 
Sims  engine. 

Two  25  K.  W.  Westinghouse,  6-pole.  2o0-volt  generators,  each  with  0x10  Ball  Jk 
Wood  engines. 

ENGINES. 

One  32  and  40x60  Watls-Campbell  Corliss  cross-compound,  600-800  H,  P. 

One  20  and  36x48  Wheelock  cross-compound.  500-700  H.  P. 

One  14  and  17x36  and  42  Slater,  twin,  400-500  H.  P. 

One  24x48  Hamilton  Corliss,  450  H.  P. 

One  23x48  Harris  Corliss,  400  H.  P. 

One  18x48  George  H.  Corliss,  250  H,  P. 

One  16x42  Providence  Greene,  200  H.  P. 

Two  18  and  30x16  Westinghouse  Compound,  250  II.  P.  each. 

Three  18V4xl8  Armington  &  Sims,  250  H.  P.  each. 

One  16x16  Erie  Ball.  175  H.  P. 

Two  14x13  Armington  &  Sims,  150  H,  P.  each. 

One  12x34  Brown.  100  H.  P. 

One  10x14  Straight  Line,  75  H.  V. 

This  is  not  a  complete  list.  Send  (or  Bulletin  or  write 
for  quotation  on  aLnything  you  intend  purchaLSing. 

We  have  a.  large  stock  of  direcl>current  genera.tors 
and  motors  of  all  voltages.  Also  CLlternaLting-current  motors 
and  arc  generators. 

Babcock  S,  Wilcox  and  return  tubular  boilers. 

Transformers,  arc  lan\ps,  street  railway  cars  and 
equipment. 


Let  us  macke  yo\j  a  proposi- 
tion, for  the  pvircKoLse  of 
any  appOLroLtvis  yovi  may 
hoLve  for  disposdLl. 


Sell 


REPAIR  SHOP 

OPEN   DAY  AND  NIGHT 

TELEPHONE  US. 

ARMATURE 

FIELDS 

REWOUND 


A  rare  chance  to  increase  the 
day  loads  on  Central  Station,  by 
notifying  customers  where  they 
can  secure  a  good  fan  for  little 
money.  We  have  ready  for  im- 
mediate shipment  150  Emerson  12 
inch  desk  fans,  52  volts, 125  cycles, 
S3.00  each. 

200  Westinghouse  13  inch,  52 
volts,  125  cycle  desk  fans,  S4.00 
each. 

300  General  Electric,  12  inch, 
52  volts,  125  cycle  desk  fans, 
S4.00  each. 

Also  50  General  Electric,  12 
inch,  104  volts,  125  cycles,  swivel 
and  trunnion  fans,  at  a  price  of 
S5.00  each. 

All  f.  o.  b.  cars  Cincinnati,  O. 

Some  bargains  in  boilers, 
engines,    generators    and    motors. 

Write  us  stating  your  require- 
ments. 


John  A.  Stewart  Electric  Co. 

Offices:  Factory  and  Warehouse: 

430  Sycamore  Si.  LUDLOW,  KY. 

CINCINNATI,   OHIO 


20 


WESTERN    ELECTRICIAN 


September  5,   1903 


WATCH 

THIS  SPACE! 

FOR 

''SPECIAL   AIMNOUNCEMENT" 

IN  THE  MEANTIME  DON'T  FORGET  THAT 


STILL  MAKE  THE  BEST  AND  MOST 
SATISFACTORY  TELEPHONE  AP- 
PARATUS FOR  ALL  PURPOSES  ON 
THE    MARKET. 

DON'T  BUY  A  THING  UNTIL  YOU  WRITE  US! 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H.  Hyde  and 
J.  A.  McManman,  edited  by  Prof.  C.  H.  Haskins. 


EIGHTH  EDITION. 


48  PACES. 


PRICE,  S5  CENTS. 


The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 

book  a  great  help  in  locating  telephone  troubles  and  remedies  therefor. 

Considerable  new  matter  has  been  added  in  this  edition. 


Sent  prepaid  on  receipt  of  price  by  the 

Electrician  Publishing  Co.,  s.oMarq^uette^Buiiding, 


FARR 

TELEPHONES  FOR  EXCHANGES. 

HONES    FOR    PRIVATE    AND    CO 
LINES. 

FARR 

TELEPHONES  FOR  FACTORIES. 

ackets,  Win  Pins  and  insulators. 
CARD  TELEPHONE  &  CONST.  SUPPLY  CO.,  nUIPAPfl 

rAlin   I  18  &  120  W.  JACKSON  BLVD.,    bllluAUIIl 

■eet«**»*«**» ■••••••••••••••••••••■•••••••••••••■••••••••••• ••••••••••••••••••••■« 

(■•■••••••••a ••••••••••••••••••••••••••••••••••••■••••■•••••••••••••«•■•••••••••■■ 

■•••  •••> 

jilj  Txjngsten.  MoLgnet  Steel  B 


TELEPHONES    FOR    PRIVATE    AND    COUNTRY 
LINES. 


■••• 


•••• 
•••• 
•••• 
•••■ 


jUS         Best  permanent  magnet  steel  for  high-grade  telephones.        SSJI 
••••  •••• 

iiij   A.  C.  Leslie  &  Co..    Montreal.  Can.   !:•; 


AGENTS  FOR  NORTH  AMERICA. 


............ ......S.....r«..*.. ..................... ............ .........*■*. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so.        .....,, 


CATERING 

TO     THOSE     WHO 
DEMAND     QUALITY. 

American 

Electric  Telephone 

Company 


MAKERS 
OF    THE 


EXPRESS    SWITCHBOARDS 


HOTEL 

TELEPHOIME         CHICAGO 


ILL. 


S\A/E:0ISH  -  .AIVIERIO^VN 

IVIAKERS    OF- 


I-EF3MOIME      CO., 


SUPERIOR    TELEPHONE    APPARATUS. 

CHICAGO,    ILLINOIS,    U.  S.  A. 


•♦•♦•♦•-4 


►»♦»♦•♦•♦€ 


i 


Automatic  Tetephony  Synonym 

for  SuGoess 


WRITE     FOR     OUR     HEW      BOOK     DESCRIBING 
STRO  WGER  AUTOiaA  TIC  TELEPHONE  EOUIPMENT 

AUTOMATIC  ELECTRIC   COMPANY,    ::    Chicago,   U.   S.   A. 
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'She 


Kellogg  Strike  \ 


The  Big  Strike  is  over  and  we  are  now  ready  to 
serve  our  customers  with  promptness  and  dispatch. 

We  take  this  opportunity  to  thank  all  those  who 
kiadly  giivz.  us  encouragement  and  stood  by  us  during 
these  difficulties. 

Our  goods  are  made  under  the  same  supervision 
and  with  the  same  care  as  before  and  still  remain  "  the 
standard  of  excellence."  We  solicit  orders  for  all 
kinds  of  telephone  apparatus,  but  arc  especially  fitted 
for  filling  promptly  all  orders  for  Magneto  Switch- 
boards and  Telephones  of  standard  patterns. 

The  Kellogg  motto  is  Efficiency  and  Durability — 
and  work  produced  under  such  principles  will  more 
than  anything  else  make  your  properties  pay  dividends. 


KELLOGG  SWITCHBOARD  AND 
SUPPLY  COMPANY. 

GREEN  AND  CONGRESS  STREETS,  CHICAGO. 


346  BroHLdway, 
NEW  YORK. 


Electric  Building, 
CLEVELAND. 


Keystone  Telephone  Building, 
PHILADELPHIA, 


(i)-<><>o<><><><>o-o<><>^><>o<>o-o<>o-o-c>o-c>o--<!) 


Telephones  that  Challenge  the 
World's  past  Champions  to  an 
"International"  Contest. 


"INTERNATIONAL" 

TELEPHONES  STAND  ONEOOALED 


All  connecting  wires,  binding  posts  and  ter- 
minal screws  fully  concealed. 

No  exposed  metal  parts  form  a  part  of  the 
circuit  at  any  time. 

The  only  instrument  of  its  kind  on  the 
market. 

fPnmiomit+QTi  clear,  distinct  and  far-reaching, 
lldllilllllUDl  Impossible  to  deteriorate. 

Every  distinct  part  of  our  equipment  is  made 
strong  and  durable. 

Klt\  SWITCHBOARDS  Er41|Sa^'^^ 

FOB  ANY   SIZE   EXCHANQB. 

"International"  apparatus  embodies  in  the 
construction  of  the  parts  many  new  features  of 
vital  importance  to  the  durability  and  efficiency 
of  a  plant. 

Correspondence  solicited. 

INTEENATIONAL  TELEPHONE  MFG.  CO. 

Harrison  and  Clinton  Sts.,  CHICAQO,  U.  S.  A. 


rbey  illustpato  the  latest  developments  In  the  tele- 
phone  art,  and  sre  conveniently  arrangedm 

It  is  no  trouble  for  us  to  mail  you  copies,  A  postal 
will  bring  those  you  want. 

BULLETINS  PUBLISHED  TO  DATE 
No.  1-E   Railway  Telephone  Apparatus. 
No.  2-E  Bridging  Telephones. 
No.  3-E   Construction  Material  and  Supplies. 
No.  4-'E   Generator  Call  Telephones. 
No.  3-E   Central  Energy  Telephones. 

BULLETINS  IN  PRINT 
No.  6-E   Magneto  or  Generator  Call  Switchboards. 
No.  7-E   Parts  for  above  boards. 
No.  8'E  Non-Multiple  Central  Energy  Switchboards. 

Stromberg-Garlson  Telephone  Mfg.  Go. 

SALES  DEPARTMENT 

CHICAGO,  ILL. 


GENERAL  AND  EASTERN  SALES  OFFICE 

ROCHESTER,  N.  Y. 


"Button"  Type  Telephoive  Transmitter. 


Louder,  clearer  and  better  in 
every  way  than  the  "Solid 
back".  Let  us  tell  you  about  it. 


Send  for  Bookletm 


THE     FAHNESTOCK 
TRANSMITTER    CO.. 

74  CortIa.ndt  St.,  New  York  City. 


Carbon  Arrester  in  Detail. 


MOON  TERMINAL  HEAD 

With  CARBON  ARRESTERS  or  with 
COPPER  ARRESTERS. 

NO   CHANCE   IN    PRICE    LIST,  WHICH   APPLIES 
TO    EITHER  TERMINAL. 

The  MOON  TERMINAL  has  certain  easentia! 
features  which  afford  absolute  protection  to  the 
Cable  Wires.    This  is  demonstrated  by  Its  record. 

Thorough  tests  show  that  this  apparatus  with 
Carbon  Arresters  will  withstand,  without  Injury, 
a  current  of  heavy  voltage, 

SEE  METAL  OUTER  CASE  OR  STORM  BOX. 

Catalogue  and  Price  List  on  request. 


vsc^r^CK 


s.i^Arr/ir-  c- 
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ARNOLD   ELECTRIC 
1  POWER  STATION  Co. 

Engineers,  Contractors  for  Complete 
Electric  Plants.    RcEults  Guaranteed. 


|BUTTERFIELD,  J.  F. 

ELECTRICAL  ENGINEER  AND  CONTRACTOR. 
I  Complete  Telephone  Exchanees  Built  and  Ua- 
a  terlal  Furnished. 

j  Cable  Construction  and  Underground  Conduit   ! 
1  Construction  a  Specialty. 

I  Room  505,  113  Adams  Street.       CHICAGO,  ILL. 


CHAS.  L.  BROWN, 

Contracting  Electrical  Engineer. 

804  Fisher  Building, 

[  Telephone  Harrison  3698.       CHICAGO. 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 

ENGINEERS 

Desigu,  Construct  and  Operate  Railway,  Light, 

Power  and  Hydraulic  Plants. 

ExaminationB  and  Reports. 

York  Life  Building,  CHICAGO, 


C.  W.  Carman.  M.  C.  Hartman. 

Carman,  Chas.  Whitney 
&Co., 

CONSULTING  ENGINEERS. 

88  La  Salle  Street,  CHICAGO. 


FELT,  CHAS.E.  &C0. 

Mechanical  and  Electrical 
Eagineers, 
1155-56  MonadnockBlk..  Chicago. 
SpeclflcatlonB,  plane  and  estlmatea  for  elec- 
trical Installations.    Inventiona  developed. 


H,  J.  Minhlnniclv 
Sec.  undOen'lSup't. 

General  Engineering 

C^       T't-ttt  Consulting  and 

U. ,     J.  rlJi    ContractlngEngineers. 

TelephoneB.EIectricLight.PowerTransmiasion 

Suite  1112. 135  ADAMS  ST.,  CHICA  GO. 

Long  Distance  Telepho..  e  Central  US. 


W.    H.    H  A  R  VEY 

Engineer  and  Contractor , 
Plans  and  Specifications  for  Complete  Plants.. 
Electric,  Hydraulic  and  Steam  Installa- 
tions, Results  Guaranteed. 
Suite  380  Randolph  Bldg.,  Memphis,  Tenn. 


MICHAELS  &  HILLY, 

CONTRACTING  AND  ELECTRICAL  ENGINEERS. 

Manufacturers  of  Slow  Speed  Dynamoa 

and  Motors. 

Secondary  Tranflo-mera  for  Bella 

and  Annunciators. 

fiO  &  62  West  Van  Buron  Street,  Ch!r/i(?o,  111 


SARGENT  &  LUNDY, 

ENGINEERS, 
1000,  46  East  Van  Buren  Street, 

CHICAGO. 
Frederick  Sargent.  A.  D.  Lundy. 


[  Long  Distance  Pnone  Central  2il8. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR, 
Spsoialties— Central  Station  Heating  Plants,  , 
1  Water  Worka  Steam  Plants,  Electric  Llglit,' 
I  (^as  and  Street  Railway  Plants. 

I  I220-2I  Marquette  Building,    CHICAGO. 


UMPHREY,     Henry    H. 
CONSULTING  ENGINEER. 

Central  Lighting  Stations, 

Electric  Power  Transmission. 

Suite  1305,  Chemical  Bldg..      ST.  LOUIS. 


BRYAN,  WILLIAM  H. 

M.  Am.  Soc.  M.  E.. 

Consulting  Mechanical  and  Electrical 
Engineer. 

Lincoln  Trust  Building,  ST.  LOUIS. 


^'KUMB,  W.  H.  &.  CO. 

Engineers      Contractors, 

telephone  engineering  and 
construction. 

1263  Monadnock  Bldg.,  -  Chicago. 


KOHLER    BROS. 

Contiacting     Electrical    Engineers, 
Lighting  Power  Railways, 

lSo4-i8o6-i8o8-l8i(n8i2  Fisher  Building, 
CHICAGO. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 

Plans,  Specifications  and  Sapervision  of  In- 

etallatlon  of  complete  telephone  plouCa- 

Speclal  Reports  on  Telephono 

PrcpertieH  and  Apparatus, 

I  411  Electrical  Bldg.,  Cleveland,  Ohio. 


Telephone  Main  3123. 

WILMERDING,  C.  H. 

CONSULTING  ENGINEER 
1100  Old  Colony  Bldg.,  CHICAGO. 


DUGALD  C.  JACKSON,  C.   E. 
WILLrAM  B.  JACKSON,  M.  E. 

MEMBERS 

AMERICAN   INSTITUTE  OP   ELECTRICAL   ENGINEER. 

AMERICAN    SOCIETY     OT     MECHANICAL     ENGINEER. 

AMERICAN    SOCIETY    OF    CIVIL    ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,    WIS. 


Bound  Volumes 


^ESTERK  [lECTRICIAN 

FOB  SALE. 

From  Vol.  1  to  Date. 

ADDRESS 

ELECTRICIAN  PUBLISHING  CO., 

610  Marquette  Building,  CHICAGO 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


"  In  all  the  land,  range  up,  range 
down.  Is  there  ever  a  place  so 
pleasant  and  so  sweet  ?  " 

THE 

THOUSAND 

ISLANDS. 


There  may  be  somewhere  on  the 
earth  a  more  delightful  region  than 
that  of  the  Thousand  Islands,  but 
if  there  is,it  has  not  been  discovered. 
It  is  as  fine  as  the  Bay  of  Naples, 
with  2,000  picturesque  Islands  scat- 
tered along  the  twenty-five  miles 
of  one  of  the  most  beautiful  rivers 
in  the  world.  You  can  find  <;ut  a 
great  deal  regarding  it  in  No.  lo  of 
the  "Four-Track  Series,"  "The 
Thousand    Islands,"   issued  by  the 

NEW  YORK  CENTRAL. 

A  copy  will  be  mailed  free  on  receiptor 
a  two-cent  stamp,  hy  George  II.  Daniels, 
General  Passeni,'er  Agent.  Grand  Central 
Station,  New  York. 


SUBSCRIPTIONS. 


With  January  ist  bega.i  the  thirty-second 
volume  of  the  WESTERN  ELECTRICIAN,  and 
during  19031  it  will  complete  its  sixteenth  and  the 
first  half  of  its  seventeenth  year,  the  paper  hav- 
ing been  founded  July  2,  '887,  and  continued 
under  the  present  management  for  this  entire 
period.  We  offer  the  past  as  a  guaranty  of  the 
future,  and  in  addition  pledge  the  best  efforts  of 
an  experienced  and  competent  staff  to  the  con- 
stant improvement  of  the  paper. 

The  WESTERN  ELECTRICIAN  is  published 
for  the  purpose  of  assisting  everyone  interested 
In  the  art.  It  is  a  general  electrical  and  scientific 
paper,  and  gives  to  its  readers  all  the  latest  news 
and  keeps  them  thoroughly  informed  of  every- 
thing that  is  going  on  in  all  the  different  depart- 
ments of  the  electrical  and  allied  fields.  Its 
technical  and  scientific  articles  cover  all  the  latest 
inventions  and  improvements  and  keep  the  read- 
er thoroughly  informed  of  all  that  is  new  in  the 
art.  Its  special  articles,  written  by  the  most 
prominent  authorities,  as  well  as  its  general  arti- 
cles, are  of  the  highest  order,  and  no  interested 
person  can  afford  to  be  without  the  paper. 

SUBSCRIPTION  PRICE  PER  YEAR  OF  FIFTY-TWO  NUMBERS 

In  the  United  States $3.00 

In  Foreign  Countries 5.00 


SAHPLE  COPY  FREE. 


ELECTRICIAN  PUBLISHINfi  COMPANY, 


Suite  510  Marquette  Building, 


CHICAGO,  U.  S.  A. 


STUDENTS 

Will   find   that   the  Western 
Electrician    can    help    them 
wonderfully   in   the    study    ol 
electricity.     Subscribe  now. 
^3.00  per  year,  in  advance. 

Electrician  Publisiiing  Co., 

<ii!*5<0  Wlai^HcHeBldg.,      ■     GUICASI 


MAGNET  WIRE 


ROUND, 
SQUARE 

AND 
RECTAN- 
GULAR. 


TRADE  MARH. 


MANUTACTDRED  BY 


Columbus  Insulated  Wire  and  Rrass  Go. 

COLUMBUS,  OHIO. 


NlCKELj^TE. 

nieNeWlJork.Chiago|,§tLoui8llIl 

Offers  Three    Express  Trdlns 

Every  Day  between 

CHICAGO 

and  All  points 

EAST 

'rhroiiyh  Cleveland  and  Biittalo 

Through  Sleeping  Cars 
Day  Coaches  and  Dining  Cars 

Individual  club  meals,  parking  in  price  from 
35c  to  SI. 00;  also  service  a  la  carte.  Midday 
luncheon,  50c. 

CHICAGO  DEPOT:    La  Salle  St.  Station. 
CITY  TICKET  OFFICE:     1 1 1   Adams  St. 

JOHN  Y     CALAHAN,  General  Aoent 
1 13  Adams  Street,  Room  298,  CHICAGO 
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With   100   Sizes   of 


Bi-PolaLr 
4-Pole 
8-Pole 
Open   Type 

Enclosed  Type 


GENERATORS 


and  110  Sizes  of 


Vertical  or  Horizontal 
A\jtorrvatic    or    Throttling 
Single  or  Doxible 
High  or  Low  Speed 
Simple  or  Compound 
High  or  Lo\v  Pressure 


ENGINES 


New  York 


Philadelphia 


We  acre  Eqviipped 
to  Bviild 

ANYTHING 

in.  the  ^vaLy 

of    Ql 

Genersct- 
ing  Set 

from  L'  to  100 
K.  W. 

SEND     FOR     CATALOGUES     103E     AND     117E. 

B.  F.  STURTEVANT  CO.,  Boston.  Mass 


De^igner^    and    "Builders    of  Healing,    Ventilating    and   Mechanical    "Draft    Apparatus, 
Forges,  Steam  Engines  and  Electrical  Machinery.  (229A) 
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DEARBORN    VEGETABLE     FEED     WATER     TREATMENT 

Made  by  Chemists  to  suit  the  Analysis  of  the  water,  insures  clean  safe  boilers. 
DEARBORM  Treatment  has  been  generally  adopted  by  the  great  body  of  economy-hunting  Engineers. 

Refer  all  of  your  TESTING  WORK  to  our  Laboratories. 


DRUIO    St    OHEIVIIOAI.    XA/ORKS, 

IO.BRANCH  OFFICES  IN  U.  S.  27-34  RIALTO  BUILOINC,  CHICAGO. 


120  lilBERTY  STREET    NEW  YORK. 


WRITE  DEPT.  D  FOR 
CATALOG. 


SAMSON  TURBINE 

The  SAMSON  has  a  QUICKER  SPEED  than  any  other 
turbine  of  the  same  dimensions,  operating  under  tne  same 
conditions.  This  is  a  decided  advantage  because  it  allows 
the  use  of  LIGHTER  and  consequently  CHEAPER 
TRANSMISSION  MACHINERY.  . 


JAMES  LEFFEL  &  CO., 


SPRINGFIELD,  OHIO, 
U.  S.  A. 


JEFFREY  fu^K'^  DREDGES 


FOR  CATALOGUE, 


THE  JEFFREY  MFG.  CO. 
COLUMBUS,  OHIO. 


S.    MORGAN -SMITH    CO., 


McCormick  Turbines 

4,000  H.  p.,  72  feet  head, 
arranged  to  drive  generator 
and  a  single  turbine  to  drive 
exciter.  Five  settings  .built 
for  the  Hudson  River  Water 
Power  Company's  Spier  Falls 
plant  and  14  pain  51  inch  for 
their  plant  at  Mechanlcsville, 
N.  Y. 

Write  for  catalogue,  if  con- 
templating purchase 
of  turbines. 

York,  Pa.,   U.  S.  A. 


^W       ^^        W"^  make  graphite  resistance  rods  to  fit  any  re- 
quirement, any  size  and  any  degree  of  resist- 
ance.    They  are  made  from  Dixon's  Flake  Graphite,  which 
means  that  they  are  pure  and  uniform.  Ask  for  booklet  I25n, 

JOSEPH  DIXON  CRUCIBLE  COaPiNY,  Jersey  City,  N.  J. 


ARE  YOU  LOOKING  FOR  MONEY? 

If  so,  buy  WALRATH  04S  OR  QASOLINE  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Exposition. 

It  will  produce  as  good  a  com- 
mercial light  as  that  of  an  auto- 
matic steam  engine,  either  belted 
or  direct  connected  generator. 
Simple,  Economical  and  Reliable. 

Send  for  Catalogue  W. 

MARINETTE  IRON 
WORKS  MFQ.  CO., 

MARINETTE,  WIS. 


AGENCIES- 
801  Fisher  Building,  ChlcaRO.         619  Stevenson  Building,  Indianapolis. 
703  Bijou  Building,  Pittsburg. 
MacKay  Engineering  Co.,  149  Broadway,  New  York. 

Mackay  Engineering  Co..  100  Boylston  St.,  Boston. 

Strong,  Carlisle  &  Hammond  Co., 


THE  HEIGHT  OF 

ENGINE  EXCELLENCE  AUTOMATIC 

Vertical  or  Horizontal, 

from  6  to  200  H.P.  Piston  Valve,  with  remov- 
ges.  Controlled  by  the  NICHOLS  GOVERNOR. 
For  Belted  or  Direct  Connected  Service. 


NEW  YORK  SAFETY  STEAM  POWER 

COMPANY,  60  S.  Canal  Street,  CHICAGO. 


New  York 
San  Francisco 


PhiladelpLi  i 
Boston 


BUY  YOUR  BOOKS 

FBOM  THB 

Electrician  Pub.  Co.,  6 1 0  Marquette  BIdg.,  Chlcige. 


GASOLINE  MOTOR  CASTINCS 

-FOR- 

BICYCLES,  AUTOMOBILES, 
A^0  LAUNCHES. 

LOWELL    MODEL    CO., 

NORTH  CHELMSFORD,  MASS. 


THE  WILLIAM  TOD  CO. 


BUILDERS  OF 


CORLISS   AND    HIGH-SPEED 

Automatic    Engines 

FOR  ELECTRICAL  PURPOSES. 


Main  Office  and  Works: 

YOUNGSTOWN,  OHIO. 


Branch  Office:    Park  BIdg. 

PITTSBURG,  PA. 


REGTRADE  MAf?KS     fHE  RhOSPHOR  6.=^ ONZ E  SMELTINGCO.Qk.lTED, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 

I      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

■INGOTS,CASTINGS,WIRE,RODS,'SHEETS,ETC. 

,>%.7//^riJi«w/-"  — DELTA    METAL 

,        /jV  CASTINGS,  STAMPINGS  AND  FORCINGS 

./dELT.^  original  a.mo  Sole  Makers  ;n  the'  U.S. 
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^i 


THE  VICTOR  TURBINE  WATER  WHEEL 


>A.I9-riC«-ll_A.RUY     jek.1 


:^    r-OR 


>F3l^/^INC» 


:<»Ti 


klM 


Its  high  speed,  close  regulation,  great  capacity, 
high  efficiency,  perfect  cylinder  gate  and  steady 
motion  will  particularly  commend  it  to  all  con- 
templating developing  plants  of  this  kind. 


OUR    OTHER    SPECIALTIES    ARE: 


STEAM  and  POWER  PUMPING  MACHINERY  for  all  purposes,  AIR  COMPRESSORS 
for  the  Air  Lift  system  and  general  use,  JET  and  SURFACE  CONDEN- 
SERS, AIR  PUMPS,  VACUUM  PUMPS,  STILWELL'S  FEED  WATER 
HEATERS,  FILTER  PRESSES  and  OIL  MILL  MACHINERY. 


IF  INTERESTED,  WRITE 


'^  STILWELL-BIERGE  &  SMITH-VAILE  GO. 


>A,°v-r^rii,    oiHi^. 


NEW  YORK.  141    Broadway. 

BOSTON.  73  Oliver  Street. 

NEW  ORLEANS.  304  Hennen  Building. 

BALTIMORE,  1507  Continental  Trust  Building. 


PHILADELPHIA,  619  Arch  Street. 
CHICAGO,  311  Dearborn  Street. 
LONDON.  97  Queen  Victoria  Street. 
CLEVELAND,  1116  New  England  Building. 


E.  F.  AUSTIN,  Sales  Agent,  Smith  Block,  PITTSBURG,  PA. 


THE   BABCOCK  &  WILCOX  CO.,  85  Liberty  St.,  N.  Y. 

WATER  TUBE. 


STEAM  BOILERS 


BRANCH    OFFICES: 

BOSTON,    35    FEDERAL   STREET. 

PHILADELPHIA,   1110-1112   North  am.  Bloc 
SAN    FRANCISCO,  63  First  street. 

PITTSBURG,     1218   FRICK    BUILDING. 

NEW    ORLEANS,  339  Carondelet  Street. 
CHICAGO,    1215  Marquette  bldg. 
ATLANTA,  empire  bldg. 
CLEVELAND,  TO6  New  England  Bldg. 
MEXICO    CITY,   7  Avenida  Juarez. 
HAVANA,  CUBA,   lie  1-2  calle  de  la  habana 


200  Pounds  Working  Pressure 


STEAM 
SUPERHEATERS 


Our  Book,  STEAM,  mailed  free 
on  application. 


DON'T  WASTE  YOUR  STEAM 


We  can  show  Electric  Companies  *^ 
how  to  pay  their  coal  and  labor  bills  *fie^ 
from  the  sale  of  their  exhaust   steam. 

How  to  increase  their  Electrical  Business. 

How  to  increase  their  Receipts. 

How  to  defy  Competition. 

How  to  furnish  large  blocks  which  now  have  their  own 
Boilers,  Engines  and  Dynamos,  with  Steam  Heat,  Electric 
Light  and  Power. 

How  to  pay  large  dividends  to  the  stockholders. 

35  new  plants  installed  last  year. 

We  guarantee  Results. 

Write  for  our  pamphlet  showing  how  it  is  done. 

AMERICAN   DISTRICT  STEAM   COMPANY, 


>«ri.Mteg,^\ 


.Mention  We.sterfl  Eleclriclan. 


LOCKPORT,    NEW  YORK. 
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l^r    Produeers 
If         and 

I  Whoteiaters  of 
A  Vblte  Cedar 
i\.     Products. 


CEDAR  POLES 


From  1 6  F«et  to  70  Feet. 
SPECIAL  PRICES  ON   SMALL  POLES. 


C.n. WORCESTER  CO. 

SUITE   IZ06  TRIBUNE  BLDG.  CMICASO. 


SOUTHERN  WHITE  CEDAR 

ALL  SIZES 

OCTAGONAL  YELLOW  PINE 


GET  MY  PRICES 


\AA.     I3I-1EI.AIM 


YELLOW  PINE 

1^^"   ^^^     50,000  IN 
^Hi  ^^9     STOCK 
277  BROADWAY,  NEW  YORK 


CEDAR 


WRITE 


POLES 


PRICES 


WHITE  CEDAR  POLES 
Hall  L.Brooks 

TOMAHAWK,WIS. 


''NEVER  ROT" 


^f>C2TG  2  to  6  cts.  each 


A.  P,  HOPKINS  &CO. 

ESCANABA.    MICH. 


ROPERXUMBER-CEDAR   CO., 

OFFICE:    Room  5  Leisen  &  Henes  Block, 
■VIEIMOINAt  IME  E.  -  IVI  I  C  H4  . 


POLES 


SAVE  YOUR 
POLES  AND  POSTS.   \^  VT  ^  I   O     for  Treaiment. 
ALL    RAILWAY    AND    TELEPHONE    COMPANIES. 

We  bave  just  what  Is  needt-d  to  prtserve  the  ground  end  of  voiir  poles.  Thlsformula  is  wor  h 
Ihotisands  of  dollars  to  vou.  Mailed  on  receipt  of  onlv  S.'j.OO,  Results  guaranteed  or  money 
refunded.    AGE.VTS   WANTED.    Address  EHIERPRISE  SUPPlY  CO..  Box  179.  Aurora   III. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBIAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


M.KLtIN    S.  SON, 


LINE  BUILDERS'  TOOLS 


Our  Tool   Book  tells  about   tbem. 
It  is  of  interest  to  all  linemen.      Get 
a  copy  now.    FREE. 
Headquarters  for  Linemen's  Tools 


CHICAGO.ILL 


IDAHO 


8,000  In  one  yard,  now  ready  for 
shipment.  -40  ft.  to  70  ft.  lonfc, 
7  in.  and  up  tops.    Must  be  moved. 


CEDAR 
POLES 


Large  stocks  Micliigan  White  Cedar 
Poles.    Write  for  Prices. 


FRANCIS  BEIDLER  &  CO., 

519  W.  22d  St.,  Chicago,  III. 


»^^ 


mm 


STANDARD    TIE    COMPANY,  1217-23  Chamber   of  Commerce,   Detroit,   Mich. 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG   LENGTHS  A  SPECIALTY. 

YARDS-  J  IDAHO. 

I  MONTANA. 

WESTERN  LUMBER  &  POLE  CO.,     -     Main  Office,  DENVER,  COLO. 


^A/  H  i  ^  e     C 


Large  Assortment.    Quick  shipments. 

WISCONSIN  TIMBER  &  LAND  GO. 


MATTOON, 


WISCONSIN 


TEN    YEARS'    LOCUST   PINS 

EXPERIENCE    iH     MAKING      bi  ^^  ^^  ^  V     I        T      I   I V  W 

enables  us  to  know  what  we  are  talklnf,'  about  when  we  assure  you  that  our  pins  will  sLed  water 
I'ctter.  (It  bc'itcr,  and  last  ioiiL'f^r  than  oi,hpr>;.  'j'hL^n  there  Is  a  dlfferenco  In  timber.  Ours  the 
best  that  grows.  CAROLINA  LOCUST  PIN  &  MICA  CO.,  Franklin,  N.  C. 


CEDAR  POLES 

CARNEY  BROTHERS  COMPANY, 

610  Chamber  of  Commerce,   CHICACO,   ILL. 


CEDAR  POLES 

THE 

Vateniine'Clark  Co. 

234-    La    Salle    Street,   GHIGAGO 


Plncoanlng,   Mich, 

tktMtm  II   ■  I 


YARDS: 
Green  Bay,    Wis, 


Mew  London,    Wis. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


CEDAR  POLES  tEo^'i^ils"""^ 

SPECIAL    PRICES    UPON    APPLICATION. 

PROMPT    SHIPMENT    A    SPECIALTY.  | 

A.  E.  WHITMORE,  230-31-32  Lumber  Exchange,  Minneapolis,  Minn. 
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CEDAR--PDLES 

LINDSLEV      BROS.      CO.  THE    LINDSLEY    BROS.      CO. 

(MICHIGAN      POUES)    CHICAGO.  '  (WESTERN     F>  QL.ES  )  SPDKAN  E.    WASH. 

ADDRESS      INqUIRIES    TO      [5ENERAI-      OFFICES        TRIBUTE      BLDQ.    CHICAGO. 


5  and  6-inch  20's,  25's  and  30's 

are  our  long  suit,  although    we   have  4-inch   20's   and   8-inch 
50's — and  all  other  sizes  up  to  yo  feet,  if  you  want  them. 

Better  get  our  prices  on  them.     It  will  do  us  both  good. 

Write  us  now;  for  to-day's  mail. 

MALTBY  LUMBER  COMPANY,  509  PHOENIX  BLOCK,  BAY  CITY,  MICH. 


From  Maine  to  Florida 

You  will  nnd  our  poles;  and  tbcy  look  well  III  ik  I  I  V%  V  V^ 

UDder  Northern  and  Southern  skies  alike.  Ill  ^^1  I  W^^  Kb    L^ 

That   Is   one   of    the    advanta-es    of    the       %^  ^^  |^|  |  |         (^  |   ^ 

THE  STANDARD  POLE  AND  TIE  CO.,  505  Venezuela  BIdg.,  New  York. 


■/\s  k:     \j  s. 


a»'» 


^  \>  X  ^  Xf  SACINAW,    MICH. 


IDAHO,  WISOOMSIM, 


MtOHiGAM  ...... 


CEDAR  POLES 


FOR  TELEPHONE,  TtLECR&PH, 
ELECTRIC    LIGHT,     TROLLEY. 


POSTS,    POLES.    TIES    AND    EVERYTHING    IN    WHITE    CEDAR 

YAKDS      IN    IDAHX)      AMI      AT      WASBniKV.      PI.rMMKIl,-    AXI)       BKl,l.K,      WISCONSIN. 


JOHN.  H.  FOWLER 


GENERAL  OFFICE:     1706  FISHER  BLDG..    CHICAGO. 

a u  nm...  •  J  Washburn,  Wisconsin,  and 

Branch  OHices.  |  jpokane.  Washington.    . 


FOWLER-JACOBS  GO. 


IPa^^aWa^  (Xfl/ulv'Xci^  §>A\>^^wvW  ^MfW  €«C      *1pAoi3ivwc^W  <vwyV{WoU&o>Uw.    S^eivvuKWr^/^/U^' 


of  all  sizes. 

Let  us  quote  yoi)  prices. 

PACE  &  HILL  CO. 

1235  Guaranty  BIdg, 
MINNEAPOLIS,  MINN. 


PINS 


TOWERS  PIN  &  BRACKET  CO. 

ELLIJAY,    CA. 

MANUFACTUHCHS     OF 

Locust  and  Oak  Pins  and  Brackets. 


BRACKETS 


Michigan  Poles 


White  Cedar. 

Good  Stock.  Quick  Shipments. 

PERRIZO  &  SONS,    -  Daggett,  Mich. 


BUY  YOUR  POLES  FROM  FIRST  HANDS-THE  PRODUCER. 

Dy  cm  iicD  I  iiyRCD  on    merchants*  national 
.  m.  rULRItn  LUnDClf  OU.,  bank  bldg.,  Chicago. 


TIES 


(  Ysllow  Pine  stock.  100.000  M»riuf»ctvjred  by 

I  f.f/.«r.o?JS-|Jr.-i.'ra''s?«^:  EGCLESTQH  LUMBER  CO., 

SI  (Southern  WKIte  Cedar)  29  Broadway,  NEW  YORK. 
1  lor»«  Ieav.f  Yellow    Plrxe 
I  octSLfonal  K.T\d  square. 

\  CKestnut  and  Cypress,  frompl  dtlitltritj  from  jlocK,  fitta 


Dill  EC  '  ■o'^«  <«a^f  Yellow  Pine 
^ULCm  /  octOLjonal  B.nd  square. 
■     ^PBB^^^    ;  CKestnut  and  Cypress,     rrampt  dtlii)tritj  _from  jioeK,  fittt 

YeliB*  Pine  Cross  Arms,  Pins  and  Brackets.  yorKcHy yard. or  dir.ci from  muu 


CEDAR  POLES  AND  POSTS 

W"^  MUELLER    COMPANY 

Main  office  \z\\-\Z-\5  Morquetfe  Building 

CHrCAGO. 


CEDAR 

H.  M.  LOUD'S  SONS  CO.,  Au  Sable,  Mich. 


POLES, 
POSTS, 
TIES, 


POLES,  TIES,  POSTS. 


PRODUCERS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 
We  want  your  inquiries  always. 


POLES 


W.  C.  STERLING  &  SON, 


MONROE.    MICH. 

Eleven  Pole  Yard3  In  Michigan. 

Wholesale  Producers  for  20  years. 


TIES 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONViLLE,  WIS. 

Large  Stock  Constantly  on  Hand 


Poles 


MICHIGAN  WHITE 


PROMPT  SHIPMENTS. 


LARCE  STOCK. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 
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The    Nernst    Lamp 


High  Quality 
of  Illumination 


Low  Cost 
of  Maintenance 


Broker's  office  lighted  by  Nernst  Lamps. 

There  is  no  danger  of  reading;  the  market  wrong 
when  quotations  are  made  clear  by  The  Nernst. 


Electrical  Supply  Dealers 

will  send    illustrated  Bcoklet  No.   6,  desciibing  the  efficiency   and  economy  of  the  Nernst  Lamp 

or  address  any  Sales  Office  of  Nernst  Lamp  Co. 

Pittsburgh:  Payette  St,  and  Garrison  Place;  New  York:  Hanover  Bank  Bldg.;  Boston:  Board  of  Trade  Bldg;  Philadelphia:  Real  Estate  Trust  Bid?.;  Chicago:  National  Life  Bids:* 


'M 


m 


AN    ATTRACTIVE    ANNOUNCEMENT 

IN   THE  SEPTEMBER   12TH    ISSUE  OF  THE 

XOe4:tern   Kiectrictan 

WHICH  WILL  CONTAIN  THE  REPORT  OF  THE 

American  Street  Railway  Association  Convention 

Would  benefit  your  business. 


n 


You  should  not  fail  to  take  advantage  of  this  interesting  issue. 


@^ 


SEND  IN  YOUR  COPY  TO-DAY. 


M 
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BARE  COPPER  WIRE. 

RUBBER    COVERED    WIRE. 

WEATHER  PROOF  WIRE. 

MAGNET  WIRE.  LAMP  CORD. 


DEBLING 


POWER  CABLES. 
TELEPHONE  CABLES.        OFFICE  WIRE. 

JOHN  A.  ROEBLING'S  SONS  CO., 


TRENTON,  N.  J. 


AGENCIES  AND    BRANCHES: 


NEW  YORK. 
SAN  FRANCISCO. 


CHICAGO. 
PHILADELPHIA. 


CLEVELAND. 
ATLANTA. 


NOTICE  TO  THE  TRADE. 


The  Edison  Primary  Battery  is  fully  protected 
by  patent,  No.  430,279,  dated  June  17,  1890, 
granted  to  Thomas  A.  Edison.  The  use  of 
renewals  purchased  from  unauthorized  persons 
is  an  infringement  of  this  patent,  and  will  be 
treated  as  such  by  this  company.     ::     ::     ::     :: 

EDISON  MANUFACTURING  COMPANY. 

ORANGE.  N.  J.,  U.  S.  A. 
83  Chsmfaars  Street,  New  York.         304  WeLb«sh  Avenue,  Chlcafio. 


20th   CENTURY 

LAUNCHES 

When  figuring  on  your  summer  out- 
ing, we  know  you  will  be  in  want 
of  a  boat  o£  some  description,  so 
you  can  enjoy  yourself  and  obtain 
the   benefit   of   your   vacation. 

SO  LET  US  FIT  YOU  OUT. 

RACINE  BOAT 

MANUFACTURING  COMPANY 


BOX  13,  RACINE,  WIS.,  U.  S.  A. 


The  ideal  gentleman's  pleasure 
craft.  The  finest  launch  that  floats. 
Speedy,  safe,  simple  and  reliable. 

15  R.FISHINQ  LAUNCH,  S150.00 

16  FT.  FAMILY  LAUNCH,    200.00 
35  FT.  CABIN  LAUNCH,   1,500.00 

Send  lo  cents  for  8o-page  illus- 
trated catalogue  giving  the  truth 
in  deuil  about  the  best  boats  built. 
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VULCANIZED  FIBRE 

Highest  grades  for  electrical  iastilation  aod  mecbaoical  purposes,  in  sheets, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  00  applicaiioa. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 

KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBING. 

For  Electrical  and  Mechanical  Purposes,  Railway  Dust  Guards,  Washer* 
and  Packings.    Patent  Insulating  Cleats,  ' 


BIANtJFACTUBED  BT 


THE  KABTAVEHT  MAMUFACTUBING  CO.  Wllmlngtflir.  IHL 

STERLIMG    EXTRA    INSULATING    VARNISH. 

sterling  Extra  Black  Finlslilng  Varni.Ii, 

Sterling  Black  Air  Dryingr  Varnish, 

Sterling  Black  Core  Plate  Tarnlsb. 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 

Piltsliurg,  Pa.,  U.  S.  A.  Brougham  St.,  Blackfrlars  Road,  Salford,  Manchester,  Englanl, 


DUNCAN  INTEGRATING  WATTMETER 


FOR 


DIRECT  CURRENT  LIGHTING  AND  POWER. 

MOST  ACCURATE  AND  UP-TO-DATE  METER  UPON  THE  MARKET. 


DUSTPROOF 
NO  CONSTANTS 
SENSITIVE 
GOOD  MAGNETS 
LARGE  DIAL 


DUNCAN  ELECTRIC  MFC  CO., 


LA    FAYETTE,    INDIANA. 

SEND    FOR    DESCRIPTIVE    BULLETIN.    


U    S 


''  SAFETY "  RUBBER  COVERED 

WIRE    AND    CABLE 


FOR  EVERY  ELECTRICAL  SERVICE. 


^n 


o.    /v«jis"riiM   A   00., 

CHICAGO  REPRESENTATIVE. 

THE  SAFETY  nTSULATEB  WIRE  &  CABLE  CO., 

WORKS:  Rayonne,  N.J.  114-116  IiIBERT\r  STSE£T,  IT.  ¥. 


FOR 

#%■     M>T>P"  ELECTRICAL 
VI     II    Ik   PURPOSES 

wfcinj    ■■  ENAMELED. 
THE  MONSON  BURMAH  SLATE   CO. 

PORTLAND,    WE. 


ELECTRICAL  ENGINEER- 
ING TAUGHT   BY   MAIL. 

Write  for  our  free  Illustrated  Book. 

"Caa  I  Become  ao  Electrical  Eaglncer?" 

We  teach  Electrical  Engineering,  Elec- 
tric Lighting,  ElectrJ.c  Railways,  Mechan- 
ical Engineering,  Mechanical  Drawing, 
etc.  at  your  home,  bj  mall.  Institute 
indorsed  by  Thos.  A.  Edleon. 

Electrical  Engineer  Institute, 
Depl.  K.  240-242  W.  23d  St..  New  York. 


iRiack  Diamond  File  Works  ^ 


M»t.  lMn:t. 


Inc.  1805. 


^  OCB  WOOMN  AMV.  «M  HAJ,K  I,V   KVKHV  I.l;AI>iai<»  HAKDWAJBK  oW 

<|f^  »TO*lK  Mm  TJHK  I'lVlTKO  MTATB8  A1«I>  CAKADA.  Jjjj* 

I    0.  &».  BARNETT  COMPANY,  | 


Twelvt 
Medals 
Ay^ardid  at 
Inlernatlonal 
Exptislllons 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


^ 


PHSL4DEILPHIA,    PA. 


.^ 


l^«^¥'^^^^^¥^^^^^^%^^^^^^^¥^^^^ 


HARD  LUCK 


Built  a  nice  new  factory  this 
Spring — Now  we  have  to  build 
another.  Tliis  is  because  of  your 
wanting  so  many  Yost  Socliets. 

OUR   CAPITAL  STOCK 


WAS' 

$75,000.00 


This  gives  us  a  chance  to  make 
more  Sockets  and  some  other 
things  you  want. 


I.  inill.  $3.00  Per  Aiiui. 


Copyrifirht,  1903,  by  Electrician 
ruulislilug  Company.  Ohlcaico. 


CHICA&O,  SEPTEMBER  12, 1903, 


Kntered  at  Chicago  Poetoffice  as 
mkll  matter  of  the  second  class. 


to  Certs  a  Gopv. 


No.  11. 


SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 


RUBBER  COVERED,  WEATHERPROOF.   OnOERGROUND  AND  SUBMARINE. 


WCSTERN   SELLING  AGENT. 

H.   R.   HIXSON, 

ii4->  Monadnock  Block.  CHICAGO. 


The  Simplex  Electrical  Co. , 

I  lO  State  Street,  BOSTON,  MASS. 


1S89— Paris  Exposition, 
Hedal  for  Bnbber  Insulation. 

1893— World's  Fair, 
Medal  for  Bnbber  Insulation. 


TfVUlEMAHK. 


THE  STATITDAKD  FOB 

BUBBEB  IKSUIiATIUHr. 

Sole  Manufacturers  of 


Qkonite  Wires,  Okonite  Tape.  Manson  Tape,  Candee  "'p^^'  Wires. 
THE  OKONITE  CO.,  Ltd 

S."o*!i«M  S:J^";.  f  •""'9»'»-        253  Broadway,  New  York. 


Geo.T.  Manson, Gtn'l  Supt, 
W.  H.  HodglncSecy. 


^^^^'"T-^N 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

J     MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE: 
TELEPHONE,  TBLeaRAPH  AND  FIRB  ALARM  CABLES. 

All  Wires  are  letted  at  Factory.  JONESBOBO,  INB. 


M.  !.  R 


>A^mte:s 


IVatioisa! 

India 
Rubber  €©.'• 

RUBBER  COVERED 

A.ril3     OA.BI-KS. 

OFFICE  AND  FACTORY:  BRISTOL.  R.  I. 


thuc  manm 


CRESCENT  RUBBER  INSULATED 

WIRES  AND  CABLES 

STatlonal  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

e" Iwclav'str'^ET.  "»"'  «>«««=•  »"''  ''*«»«'»•  TRENTOM, ft. A, 


THOUSANDS    IN    USE. 

Bipolar  and  Multipolar  Motors 
^  from  H  to  50  horsepower.  l>yna- 
J|l  mos  from  10 1  Ights  to  700.  We  sell 
•|9or  rent.   Good  profits  for  agents. 

The  Hobart  Eleo.Mfg.  Co., Troy,  Ohio 


l-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO.,     PHILADELPHIA 


Tha  tncandascent  Lamp  Raplacer  and 
Cleaner  replaces  and  clean*  any  o.  p.  lamp 
■Ft  any  height  or  angle. 

liGandescent  Electric  Light  Manipulator  Co., 
1 16  Bedford  St.,      Boston^Mass. 


ELECTRIC   HEATING 

laundry  Irons,  pressing  Irons,  disc  stoves,  glue  pots,  warming  pads,  sol- 
dering irons,  cooking  apparatus,  radiators  and  numerous   other   devices. 
SEND  FOR  PRICES. 

UNITED  ELECTRIC  HEATING  CO. 

260  Randolph  St.,    DETROIT,  MICH. 


I  "STAR"  INCANDESCENT  >| 
*       "***'*       LAWPS 


LONG  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 

MADB     Br    THE    MOST    SKILLED    WORKMEN. 


i  STANDARD  ELECTRICAL  MFG. 
I  COMPANY,     :    Niles,  Ohio. 


ESTABLISHED  1875. 
COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

IWULTI-SPEED  MOTOR 

Practically  dust  sDd  water  proof.  For  Portable 
Drilling.  Tapping,  Reaming,  Emery  Grinding,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  BInehamton,  N.  Y. 

Gen'l  European  Agents,  Selig,  Sonnenthal  «&  Co. 
86  Queen  Victoria  Street,  London,  England. 


/Veiv 


:'^A 


COPPERJILRE 

CHICAGO, 
r  1201     ^ 
MAROyl 


Serw 


0?E  5 


TTS^ 


LIGHT 


If  you  want  light  to  see  objects  below  the  lamp 
USE    SHELBY    LAMPS. 


16  C.  p.  Horizontal  are  14  C.  P.  Vertical. 
7  C.  P.  Vertical. 


Other  make*  are 


THE    COIL    DOES    IT-rt'S    FLATTENID. 


LIFE 


The  Longest  Life  at  Best  Efficiency. 

SHELBY      USEFUL      LIGHT      LAMPS. 

Pat.  Oct.  SO,   I900. 

A  TRIAL   WILL   PROVE   OUR   CLAIMS. 

THE     SHELBY     ELECTRIC    CO.,     SHELBY,     O. 


WESTIIH  Electrical  In^trnment  Uo. 


WaverJy  Park,  NEWARK,  N.  J. 
We  are  now  offorlng  our 


New  Model  Low  Priced 
Portable  Instruments,  ^°^^' '» 


Vntsn  Portibl*  Type  E  Vollmittr. 


for  Mfie  where  the  extreme  accuracy  peculiar  to  our  Port- 
able Standard  Instruments  is  not  necessary  or  deslied. 

VOLTMETERS 

In  ranges  from  3  to  3fiO  Volts. 

AMMETERS 

Id  ranges  from  1  to  25  Amperes. 

Self  contained  and  for  any  capacity  desired  in  connection 
with  external  :«bunt4,  within  practical  limit. 

Send  for  Hulleltn  No.  1  describing  these  instruments. 

BxBLtN— European  Weston  Electrical  Instrument  Co. , 
RJUerstrasse.  No.  88. 

Loudon— Eiliott  Hros..  Century  Works.  Lewlsbam. 

Pa'  IS,  FBANfE  -E.  H.  Cadlot,  12  Rue  3t.  Georges. 

MEW  YOKK  OFFlCE-74  Cortlandt  St. 


FOR  ELECTRIC 

Signs  and  Displays 


MONEY 
MAKERS 


MONEY 
SAVERS 

AH  Sixes 
For  All  Purposes 

WRITE  FOR  PARTICUL.\KS 

Reynolds  Electric  Flasher  M¥t^.  ^^', 


221  Fifth  Avenue,  Chicago. 


WE^-^S^-^ 
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elps    Some 


TO     .     . 


^  ,1 

■»Me 

OTHER  KIND 

Side .IGCandle  Power 

Angle IS       " 

Tip 7       "  " 

Average. ...12       "  " 


Series 

Regular  Type 
Sterling  Special 

Saving  -     -     - 


e  "Sterling  Special" 

LAMPS  in  your  Cars. 

5  Regular  type  J  6  C.  P.  Lamps  consume  320  Watts. 
5  Sterling  Special  t2  C.  P.  Lamps  consume  34  Watts. 

How  many  series  do  you  run? 

5  Lamps  10  Lamps  15  Lamps  20  Lamps 


320  Watts 
240       " 

~8o       " 


640  Watts 

480       " 

160 


960  Watts 

720       " 

240       " 


1280  Watts 
960       " 

320       " 


ASKUf 


Patented  Feb.  i,  1902. 

THE 

STERLING  SPECIAL 

Side 16  Candle  Power 

Angle 16 

Tip 16 

Average 16       "  " 


25  Lamps 

i6oo  Watts 

I200         " 


400 


You  get  the   Same  Light  and   Look  What  you  are  saving  in  horsepower. 

The  Sterling  ElectriceLl  Mfg.  Co., 

W  AR.R.EN.     OHIO. 


H.  M.  FENNER,  President 


J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNIGHT,  Treasurer 


NE\A/     EIMOI./VIMD 


MANUFACTURERS  OF 


cKiinery  for   I  nst-ila-ti  rig  El 


-trical   \A/ires 


Braiding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.   Cable  Covering  Braiders 

fripiiE    CA.STIIMOS    A,    S^KC»li 


304  PEARL  STREET, 


PROVIDENCE,  R,  l„  U,  S,  A. 


Nothing  is  so  Essential  in  Electrical  Machinery  as  RELIABILITY 
And  Nothing  Contributes  so  Much  to  Reliability  as  SIMPLICITY 


THE    WARREN    ALTERNATOR 

Sinnplicity  Stself  Having  no  Brushes  or  Corninuta.tor  Oi.nd  no  R.evolving  Wire. 

BVI.IUETINS    ON    APPLICATIO  N T  HEV    TELL    YOV    ABOVT    IT. 


SWlScTlffs.® 


eANOUSKY,  OHIO,  U.  .S.  A. 

••<— 8>»— Of  Max— »»q)»«WMWX#<MW>«— •••>as»»o» 


Rumscy  BItctrlcal  M'f's' Co.,  H.  B.  Cobo  &  Compan}',  Western  BlectrlcM  Supply  Co.,  C.  W.  Hobion, 

1211  Filbert  St.,  Philadelphia,  Pa.  114  Liberty  St.,  New  York.  St.  Louis,  Mo.  Waco,  Texas. 

A.M.  Senrles.  C.A.Cotton,  O.  A.  Wilbur  &  Co., 

1200  insliorBldg.,  Chicago,  111.  129  Pearl  St.,  Boston,  Mass,         183  Crocker  lildg.,  San  Francisco,  Oal. 

Ccrter  &  aillespln  Electric  Co . ,  Z.  C.  Miles  &  Piper  Co. ,  W.  1.  Gray  &  Co. , 

Atlanta,  Qa.  Seattle,  Wash.  Minneapolis,  Minn. 
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The  Electric  Storage  BatteryCo. 


MANUFACTURER    OF    THE 


PHILADELPHIA 


"Cbloribe  Hccumulator 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PRICE    LISTS   AND   DCSCRIPTlVC   BULLETINS   FORWARDED   UPON    REQUCST. 


-SALES  OFFICSS- 


Pbiladelphia.           New  York.  Boston.  Chicago,  Baltimore.  St.  Lodis.  San  Francisco.        Clbteland,  Canada. 

Allegheny  Ave.        100  Broadway.       60  State  St.      Marquette  Bldg.    Continental       Walnwright  Bldg.         Rlalto  Bldg.         Citizens'  Bldg.        Canadian  General 
and  19th  St. Trust  Bldg.  Electric  Co..  Toront 


Havana.  Cuba. 
G.  F.  Greenwood.  Manager, 
to.  34  Empedrado  St. 


American  Steel  &  Wire  Co. 


Chicago 


New  York 


Worcesttr 


Denver 


San  Francisco 


BARE   AND    INSULATED 

ELECTRICAL  WIRES 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GENL.  OFFICES:    CENTURY  BLDG  ,  NEWARK,  N.J. 

OVER  FIFTEEN  THOUSAND 

(15,000)  MILES  IN  USE. 

Hisbest  Award  In  its  Class  at  Paris  Exposition, 
19UII.  and  Pan-American  Exposition,  Buffalo, 
laol. 


AMERICAN  BRAND 
tATHERPROOr  WIRE  AND  CABLCS 


',  We  always  carry  a  large  slock  of 

WEATHERPROOF  WIRE 

for  prompt  ihipments.     Samples 
and  prices  on  application. 

AMERICAN  INSULATED  WIRE  &  CABLE  CO. 

Main  Office  and  Factory: 
241-247  S.  Jefferson  St.,  CHICAGO,  ILL. 


PLATINUM  FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 
PUTINUM  FOR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
Wt  nil  PUTINUM  In  any  quantity,  either  large  or  smalL   We  buy  PLATINUM   er  anything 
containing  PLATINUM,  In  any  quantity. 


For  Incandescent  Lamps  and  Everythino  Else. 

MANUFACTURERS  OF  PLATINUM   IN  ALL  SHAPES. 

Newark,  N.  1.  New  Yorl(  Office,  120  Liberty  Street. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co 18 

Allen  Company,  L.  B 13 

Allls-Chalmers  Company       26 

Alloway  Electric  Co 18 

Alphaduct  Mfg.  Co 13 

American  Battery  Co 12 

American  Conduit  Company.  7 

Amer.  District  Steam  Co — 

Amer.  Electrical  Heater  Co.. 26 

Amer.  EL  Telephone  Co 17 

American  Electrical  Works . .  13 
Amer.  InsuLWlre&CableCo.  3 
American  Refl.  A  LlghtlngCo.— 
Amer.  Steel  &  Wire  Company  3 
American  Stone  Condaill  Co. .  7 
Arnold  Elec.PowerStat.  C0..18 
Automatic  Electric  Co. 17 

Babcock  A  Wilcox  Co — 

Badl.  F.B 18 

Baker  A  Company 3 

Baker  Ji  Co.,  W.  E 18 

Bamett  Company,  G.  A  H — 26 
Beardslee Chandelier  Mfg. Co.— 

Beldler  A  Co..  Francis 20 

Berttaold  &  Jennings 21 

Bossert  EL  Conatmctlon  Co. .  10 

Brooks,  HaUL 20 

Brown.  Cbas.  L 18 

Bryan-Marsh  Company — 

Bryan.  Wm.  H 18 

Buckeye  Electric  Company . .  — 

Burch,  Edward  P 18 

Bntterfleld,  J.  F  — 

Byllesby  ACQ  .  H.  M 18 

Byrne  Const.  Co.,  M.  P 18 

Camp  Company.  H.  B 7 

Carman  A  Co.,  Charles  Whit- 
ney  18 

Carney  Bros.  Co 21 

CarollnaLoc.  Pin  A  Mica  Co.  20 
Central  Automobile  Repos'y.H 


|'.eutral  Electric  Co 6 

Central  Manufacturing  Co..  20 

Chicago  &  Alton  Railroad 14 

Chicago  Die  A  Electric  Co..  .25 

Chicago  Edison  Co 4,  14 

Chic.  Fuse  Wire  A  Mfg.  Co...— 
Chicago  Insulated  Wire  Co..— 

C.  M.  ASt.  P.  R.  R — 

Chrlstensen  Engineering  Co.  8 
Clark  WlreLTelA  Tel  Co.,T.E.16 
Columbia  Incand.  Lamp  Co..— 
ColumbusIns.Wlre  A  Br.  Co.15 

Consumers  Carbon  Co — 

Continuous  Rail  Joint  Com- 
pany of  America 3,11 

CooUdge,  Marshall  H 21 

Crescent  Co — 

Crescent  Ins.  Wire  A  Cbl.  Co.  1 
Crocker- Wheeler  Company.. 26 
Crumb  A  Company,  W.  H ....  18 

Cutler-Hammer  Mfg.  Co II 

Cutter  Elec.  A  Mfg.Company  1 

D.  A  W.  Fuse  Company — 

Dearborn  Drug  A  Chem.  Wka.  22 

Diamond  Meter  Company — 

Dlckey-Sutiou  Carbon  Co. . . .  10 
Dixon  Crucible  Co.,  Joseph. .22 
Duncan  Electric  Mfg.  Co....  8 
Dustln  Co.,  Chaa.  E 15 

Eccleston  Lumber  Co 20 

Economical  Elec.  Lamp  Co. ..26 
Edison   Decorative  A  Minia- 
ture Lamp  Department.. ,.  12 

Edison  Mfg.  Company II 

Edwards  A  Company 5 

Electrical  Englueer  Institute.  — 

Electric  AppUanceCo 12 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company..  10 
Emmojis  Klec.  Const.  Co —  18 
Empire  Wire  Co 10 


Ewing-Merkle  Electric  Co.. .  4 
Fahoestock  Transmitter  Co...  17 

Farles  Manufacturing  Co 13 

Farr  Tel  A  Const.  Supply  Co.— 

Felt  A  Co.,  Chas.  E — 

Field,  C.  J 7 

"For  Sale"  Advertisements..  14 
Ft.  Wayne  Elec.  Works.,  Inc.25 

Fowler,  John  H 21 

Fowler-Jacobs  Company 21 

Fulmer  Lumber  Co.,  D.  M 20 

General  Electric  Co » 

General  EngIneeringCo!,TheI8 
General     Incandescent     Arc 

Light  Company — 

General  Incand.  Lamp  Co ....  — 
Gould  Storage  Battery  Co....  6 
Gt.Wett.SmeU.ARetinlngCo.— 
Green  Fuel  Economizer  Co..  19 
Gregory  Electric  Company  ..14 

Hart  Mfg.  Co 15 

Hartford   Steam   Boiler    In- 
spection A  Insurance  Co..  .— 

Harvey,  VV.  H.. 18 

Hobart  Elec.  Mfg.  Company..  1 

Hoffman,  G.  W 14 

Holmes  Fibre-  Graph.  Co — 

Hopkins  A  Co..  A.  P 20 

Humphrey,  Henry  H 18 

Illinois  Electric  Specialty  Co.— 

nilnols  Maintenance  Co 14 

Incandescent  Electric  Light 

Manipulator  Company 1 

Indiana  Rub.  A  Ins.  W.  Co. ..  1 
India  Rubber  A  Gutta  Percha 

Insulating  Company .— 

Jnteruafl  Corresp.  Schools.  — 
International  TeLMfg.  Co.  -.17 

Jackson.  D.  C.  A  W.  B 18 

Jeffrey  Manufacturing  Co 22 

Jewtll  Electrical  Inst.  Co — 


Johnston,  Thomas  J 13 

Jones  A  Son,  J 12 

Kartavert  Manufacturing  Co.— 
Kellogg  Switchboard  A  Sup- 
ply Company 1 6,  31 

Eleln  A  Sons,  Matblas 20 

Kohler  Brothers 18 

Kuhlman  Electric  Co — 

Leather  Preserv.  M.  Corp 14 

Leffel  A  Co.,  James 22 

Leslie  ACo.,  A.  C 16 

Lindsley  Brothers  Company.. 21 

Loud's  Sons  Co.,H.  M — 

Lowell  Model  Co — 

Machado  A  Roller — 

Maltby  Lumber  Company..  .21 

Manhattan  El. Supply  Co 14 

Marinette  Iron  Wks.  Mfg.  Co.22 

Matthews  A  Bros..  W.  N 13 

McLennan  &  Company.  K . .  ..13 

Mechanical  Appliance  Co 10 

Mica  Insulator  Company 12 

Michaels  A  Hilly 18 

Miscellaneous  Advs ...14 

Monarch  Fire  AppL  Co — 

Monon  Railroad 19 

Monson  Burmah  Slate  Co 14 

Moon  Mfg.  Co.,  The — 

Morse  Cedar  Company 20 

Mueller  Company,  William.  21 
Munsell  A  Co.,  Eugene — 

National  Carbon  Co 12 

National  Electric  Co 8 

National  India  Rubber  Co....  1 

National  Tel.  Supply  Co — 

Nernst  Lamp  Co — 

New  England  Butt  Co 2 

New  York  Central  Lines 14 

New  York  Ins.  Wire  Co 13 

N.  Y.  Safety  Steam  Power  Co.  13 


Sror    Ole.»Ml£i^ci    XzxdesE    of    ik.c2^ve£*t:lse«3:xea3.t;fii 


Nickel  Plate  Road 15 

Northwebtern  Electric  Co...  — 
Norton  Elec'l  InstrumentCo.— 

Okonite  Company,  The 1 

Orne  Electric  Co 18 

Osborn-Morgan  Co 12 

Page  A  Hill  Co 20 

Paiste  Co.,  H.  T i2 

Paragon  Fan  A  Motor  Co — 

Perrizo  A  Sons 20 

Phelan,  D.  W £0 

Phelps  Company 14 

PhlUips,  Eugene  F 13 

Phillips  Insulated  Wire  Co..  13 

Phoenix  Glass  Company — 

Phosphor-Bronze  S.  Co 22 

Plerson  Electric  Co — 

Pignolet,  L.  M 12 

Pittsburg  Sewer  Pipe  A  Con- 
duit Co 7 

Pittsburg  A  L.  S.  Iron  Co 21 

Porter  Cedar  Company ...'...  20 

Racine  Boat  Mfg.  Co 25 

Raymond  III.,  Francis 13 

Relsinger,  Hugo — 

ReynoldsEl.FlasherMfg.Co.  1 

Roebllng's  Sons  Co..  J.  A 26 

Roper  Lumber-Cedar  Co 20 

Safety  Ins.  Wire  A  Cable  Co.  25 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Company.— 

Schott,  W.  H .18 

Shelby  Electric  Company  ...  l 
Simplex  Electrical  Co.,  The..  1 
Simplex  Elec.  Heating  Co.  ..n 

Smith  Co.,  S.  Morgan 22 

Srrague  Electric  Company...  7 

Standard  Elec'l  Mfg.  Co I 

Standard  Pole  A  Tie  Co -21 

Standard  Tie  Company 20 


Standard  Tnderg.  Cable  Co.  .— 
Standard  Vitrltled  Cond.  Co..  8 

Stanley  InstrumentCo ii 

Stanton.  LeRoy  w.. 18 

Sterling  A  Son.  W.  C 21 

Sterling  Electrical  Mfg.  Co..  2 
Sterling  Electric  Company..  — 
Sterling  VarnisL  Co.,  The....  10 
Stewart  Electric  Co.,  John  A,  15 
Stilwell-Bierce  A  Smith-Valle 
Company 19 

Stow  Mfg.  Company 1 

Strom  berg-Carlson  Tel.  Mfg. 
Company 17 

Sturievaut  Company.  B.  F...26 
Swedish-American  Tel.  Co    .16 

Tod  Company,  William 22 

Torrey  Cedar  Company 21 

Towers  Pin  A  Bracket  Co 20 

United  Eleciric  Heating  Co..  l 
Valentine-Clark  Co.,  The  ...— 
Varley  Duplex  Magnet  Co..  .10 
Vulcanized  Fiber  Company.  26 

Waclark  WireCo i 

Wagner  Electric  Mfg.  Co 4 

Walsh's  Sons  A  Companj 14 

Warren  Elec.  Mfg.  Co 2 

Western  Electric  Company...  7 

Western  EL  Supply  Co — 

Western  Lumber  &  Pole  Co.. 20 
Westinghouse  Air  Brake  Co. 23 
Westlnghouse      Electric     A 

Manufacturing  Co 24 

Weston  Electrical  Inst.  Co. ..  1 
Whitehead  Machinery  Co. ...14 

Whltmore.  A.  E 21 

WUmerdlng.  C.  H — 

Wisconsin  TimberA  LandCo.21 
Worcester  Company,  O.  H....20 

Yost  Electric  Mfg.  Co 8 

Young.  A.  B 14 
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ALWAYS 

IN 
STOCK. 


MANUFACTURED  BY 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  139  Adams  Street, CHICAGO. 


.I.Co 


I 

I 

I 

u 


Fig.  63. 

For  Tndoo]-  Service. 


HOWS  YOUR  STOCK  \ 

OF  TRANSFORMERS  7  \ 

Don't  wait  until    everyone    wants   tliem    at    once,    but    order    • 
now  for  future  delivery,  | 

I 


Bulletin  No.  59  describes  our  Type  M  Transformers. 
Write  for  Prices. 


WAGNER    ELECTRIC    MANUFACTURING    CO., 

ST.  LOUIS,  U.  S.  A. 


Hff*.  Noah  Built  an  "Ark 


BUT  MR.  JANDUS  WENT  HIM  A  GOOD  MANY 
BETTER— IN  FACT,  SINCE  THAT  "  FORTY  DAY  AND 
FORTY  NIGHT  RAIN"  THERE  HAVE  BEEN  A  GREAT 
MANY  ARCS  "  BUILDED "— NONE.  HOWEVER,  CAN 
COMPARE  WITH 

THE  JANDUS  ARC  LAMP 


THESE  LAMPS  WIN  OUT  ON  EVERY  COMPARATIVE 
TEST  AS  TO  MECHANICAL  AND  ELECTRICAL  EFFI- 
CIENCY-WHICH  ACCOUNTS  FOR  ALL  THE  LARGE 
LIGHTING  COMPANIES  USING  THIS  MAKE  OF  LAMP. 
PRICES  AND  SPECIAL  BULLETIN  UPON  APPLICA- 
TION. 


Elp]|i@«ii[E:-[emLE  ■tE©Tlll#  C©MPAmf 


r 


Smk®'l«S,P*S.^, 


% 
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WESTERiSr    ELECTRiCiAl4 


- 

The     Pretty     Girl      Calendars      are 

distributed      every     month.       If     you 

1 

jlflHn^ 

don't    get    these     regularly     send     us 

I 

^PHf 

your  name  for  our  mailing    list.      At   the    same 
time  you  might  as  well  state  when  you  will  need 

»|;i||^R_*i4^^ 

more  transformers.      Then  when  you  do  order, 

■  Jp- 

think  of  Pittsburgh  and  send  your  order  to   us. 

\x  •  , 

C^nttJtl  €lediir€imQ»a«^, 

CHICAGO,  ILL. 

These,  our  little  "SHOW  WINDOWS," 

coining  out  even  as  they  do  every  week,  can't  give  you  an 

adequate  idea  of  ALL  the  goods  we  manufacture — 


BUT    OUR     CA'TAI-.OOU 


:iMD 


EDWARDS  &  CO.,  New  York 

WESTERN  ELECTRIC  CO.,  New  York. 


Eastern  Selling  Agents. 


WESTERN    ELECTRICIAN 


September  12,  1903 


NEW    YORK. 

Storage  Battery  Installations 


TRADE    MARK. 


— FOR 

RAILROAD  REGULATING.  LIGHTING,  POWER  AND  ISOLATED  PLANTS. 

COULD  C,  E-M-F  BOOSTER  SYSTEMS. 

SALES  OFFICES: 

Boston,  89  State  Street  Chicago.  Rookery  Building  New  York,  25  West  33d  Street 

Century  Electric  Company,  San  Francisco,  Cal.  Pittsburg  Engineering  Company,  Pittsburg,  Pa. 

WORKS:    DEPEW,   N.  Y. 

BULLETINS  FURNISHED   ON  APPLICATION. 


CLASSIFIED    INDEX   OF    ADVERTISEMENTS. 


Adjnsters,  Inc.  Ijamps. 

Inc.  EL  Lt.  Manipulator  Co. 

Air  Brakes. 

Westinghouse  Air  Brake  Co. 

AnclLOrs  (Tel.  &  TeL) 

Matthews  &,  Bro.,  W.  N. 
Ann  unci  ators. 

Central  Electric  Co. 
Edwards  &■  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Automobile  Repository. 

CeQtral  Automobile  Reposty. 
Batteries  and  Jars. 

Central  Electric  Co. 
Edison  Mfg.  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Bells,  BuMiers,  Etc, 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  DresBing. 

Dixon  Crucible  Co.,  Jos. 
Leather  Preserver  Mfg.  Corp. 

Beltins.  ^^,     ^ 

Leather  Preserver  Mfg.  Corp. 

Blow^ers. 

Sturtevant  Co..  B.  P. 

Boats. 

Racine  Boat  Mfg.  Co. 
Boiler  Compounds. 

Dearborn  Drug  &  Chem.  Wks. 

Boilers. 

Babcock  &  Wilcox  Co. 
Ulinols  Maintenance  Co.' 
N,  Y.  Safety  Steam  Power  Co. 
Whitehead  Machinery  Co. 

Books,  Electrical. 

Electrician  Publishing  Co. 

Brushes. 

Central  Electric  Go. 
Hobart  Elec.  Mfg.  Go. 
Holmes  Fibre-Graphite  Co. 
Western  Electric  Company. 

Cable  Hansers. 

National  Tel.  Supply  Co. 
Wcbtern  Electric  Co. 

Cables.  (See  Wires  and  Cables) 
Carbons,     Points    and 

Central  Electric  Co. 
Chicago  Edison  Co. 
Consumers  Carbon  Co. 
Dickey-Sutton  Carbon  Co. 
Electric  Appliance  Co. 
National  Carbon  Co. 
Relslnger,  Hugo. 
Western  Elect.  Supply  Co. 

CastlnKS' 

Chrlstensen  Engineering  Co. 
New  England  Butt  Co. 
Smith  Co.,  S.  Morgan. 
Chains. 
Jeffrey  Mfg.  Co. 

Circuit  Breakers. 

Cutler-Hammer  Mfg.  Co. 
Cutter  Elec.  *&  Mfg.  Co. 
Ft.  Wayne  Elec.  Wks..  Inc. 
Western  Electric  Company. 
Westinghouse  El.  A  Mfg.  Co. 

Coal    and    Ashes     Hand- 
line  Machinery. 

Jeffrey  Mfg.  Co. 

Coils  and  DIaffnets. 

Varley  Duplex  Magnet  Co. 
Western  Electric  Co. 

Commutator  Compound- 
Allen  Co.,  L.  B. 
McLennan  Sl  Co.,  K. 

<:ondnit  and  Conduits. 

Alphaducl  M  fK.  Co. 
American  Conduit  Company. 
American  Stotie  Conduit  (Jo. 
Camp  Company,  H.  B. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Field.  CI. 

Plttsbiiff;  Seweri'l])©  A  Con- 
duit Co. 
tprac^ue  Electric  Co. 
Standard  Vltrlfled  Coud.  Co. 
Wesiern  Elect.  Supply  Co. 


Contractors  and  Electric 
liij^ht  Plants. 

Crocker -Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Sprague  Electric  Go. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  Elec.&Mfg.Co. 

Cross-Arms,     Pins     and 
Brackets. 

Berthold  &  Jennings. 
Carolina  Loc.  Pin  &  Mica  Co. 
Central  Electric  Co. 
Central  Manufacturing  Co. 
Eccleston  Lumber  Co. 
Standard  Pole  A  Tie  Co. 
Towers  Pin  A  Bracket  Co. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 

Cnt-Outs  and  Snitches. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  &  M  fg.  Co. 

Bynamos  and  Motors. 

Central  Electric  Co. 
Chrlstensen  Engineering  Co. 
Crocker- Wheeler  Co. 
Dustin  Co.,  Chas  E. 
Ewing-Merkle  Elec.  Go. 
Ft.  Wayne  Elec.  Wks.,  Inc 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Go. 
Illinois  Maintenance  Co. 
Jones  &  Son,  J. 
Mechanical  Appliance  Co, 
National  Electric  Co. 
Northwestern  Electric  Co. 
Sprague  Electric  Co. 
Stewart  Elec.  Co.,  John  A. 
Stow  Manufacturing  Go. 
Sturtevant  Co.,  B.  F. 
Wagner  Electric  Mfg.  Go. 
Warren  Eiec.  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 
Whitehead  Machinery  Co. 

Economizers,  Fuel 

Green  Fuel  Economizer  Co. 

Electric  Heatins;  Appl. 

American  Elec.  Heater  Co. 
Simplex  Elec.  Heating  Co. 
United  Electric  Heating  Co. 
Western  Electric  Co. 

Electric  Railxrays. 

Crocker- Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Electrical  and   Mechan- 
ical Engineers. 

Alloway  Electric  Co. 
Arnold  Elec.  Power  Stat'n  Co. 
Badt,  F.  B. 
Baker  &  Co.,  W.  E. 
Brown,  Chas.  L. 
Bryan,  Wm.  H 
Burch.  Edward  P. 
Butterfield   J.  F. 
Byllesby  &  Co.,  H.  M. 
Byrne  Const.  Co.,  M.  P. 
Carman  &Co.,  Chas. Whitney. 
Crumb  «&  Company,  W.  H. 
Emmons  Elec.  Const,  Co. 
Felt  ^  Co..  Chas.  E. 
General  EngJDeeringCo.,Tbe 
Harvey.  W.  H. 
Humphrey,  Henrv  H. 
jHckson,  D.  C.  &  W.  B. 
Kobler  Brothers. 
Michaels  A  Hilly, 
Orne  Electric  Co. 
Sargent  &  Lundy, 
Schott,  W.  H. 
Stanton.  Lo  Roy  W. 
Wllmerdlng,  C.  H. 

Electrical  Instruments. 

(Recording  and  Testing.) 

Central  Electric  Co. 
Diamond  Meter  Go. 


Duncan  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Go. 
Illinois  Elec.  Specialty  Co. 
Jewell  Electrical  Inst.  Co. 
Machado  &  Roller. 
Norton  Elec'l  Instrument  Co. 
Pignolet,  L.  M. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 
Weston  Electrical  Inst.  Co. 

Electro-Platins  Mach'y. 

Crocker- Wheeler  Company. 
General  Electric  Co. 

Elevator  s  -  Convey  ors. 

Jeffrey  Mfg.  Co. 

Engines,  €ias  and  Oaso- 
line. 

Lowell  Model  Co. 
Marinette  Iron  Wks.  Mfg.  Go. 

Engrines.  Ii^team. 

AUis-Chalmers  Company. 
Dustin  Co.,  Chas.  E. 
Illinois  Maintenance  Co. 
N.  Y.  Safety  Steam  Power  Co. 
Stewart  Elec.  Co.,  John  A. 
Sturtevant  Co.,  B.  F. 
Tod  Company.  William. 
Whitehead  Machinery  Co. 

Fans  and  Fan  Motors. 

Central  Electric  Co. 
Crocker- Wheeler  Company. 
Edison  Mfg.  Co. 
Ewing-Merkle  Elec.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Go. 

Fibre. 

Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

Files. 

Barnett  Co..  G.  &  H. 
Fire  ExtinguiisherB. 

Monarch  Fire  Appliance  Co. 

Fixtures.  Oas  and  Elec. 

Beard slee  Chandelier  Mfg. Co. 

Flashers. 

Reynolds  El.  Flasher  Mfg. Co. 

Flexible  Shafts. 

Stow  Mfg.  Co. 

Forges. 

Sturtevant  Co.,  B.  F. 

Fuses  and  Fuse  Wire. 

Central  Electric  Co. 
Chicago  Die  A  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg.Go. 
D.  &  W.  Fuse  Company. 
Electric  Appliance  Go. 
Western  Eiectric  Company. 
Western  Elect.  Supply  Co. 

Olobes,    Reflectors    and 
(Shades. 

American  Refl,&  Lighting  Go. 
Farles  Manufacturing  Co. 
Phoenix  Glass  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Oraphite  Specialties. 

Dixon  Crucible  Co.,  Jos. 
Holmes  Flbre-Graphlte  Co. 

Heat  ins   (Exhaust 
Hteam). 

Amer.  District  Steam  Co. 
Beatine     and    Ventilat- 
ing: Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,  Inc.  I^amps. 

Incandesent    Electric   Light 
Manipulator  Co. 
Inspection  &.  Insurance. 

Hartford   Steam    Boiler   In- 
spection &.  Insurance  Go. 

Insnlatlnc  Macliinergr. 

New  England  Butt  Co. 


Insulators  and  Insnlat- 
ine  Materials. 

Akron  Smoking  Pipe  Co. 
American  Electrical  Works. 
American  Steel  <t  Wire  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
Kartavert  Mfg.  Co. 
Mica  Insulator  Co. 
Munsell&Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  Vitrified  Cond.  Co. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Go. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

A^amps,  Arc. 

Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
Nernst  Lamp  Co. 
Osborn-Morgan  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Go. 

Lamps,  Incandescent. 

Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Columbia  Incan.  Lamp  Co. 
Economical  Elec.  Lamp  Co. 
Edison  Decorative  &  Minia- 
ture Lamp  Dept. 
Electric  Appliance  Go. 
Ewing-Merkle  Elec.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Nernst  Lamp  Co. 
Phelps  Company. 
Sawyer- Man  Elec.  Co. 
Shelby  Electric  Co. 
Standard  Elec'l  Mfe.  Co. 
Sterling  Electrical  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Ijamps,      Incandescent— 
B«placers  &  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 

Lnmps,  Nernst. 

Nernst  Lamp  Co, 

liightning;  Arresters. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Western  Electric  Co. 

I^inemen's  Climbers. 

Elein  &.  Sons.  Mathias. 

Mag^net  Steel. 

Leslie  A  Co.,  A.  C. 

Mag^net  Wires. 

(See  Wires  and  Cables.) 

Manufacturers*  Agent. 

Raymond  III,  Francis. 

Mechanical  Braft, 

Sturtevant  Co.,  B.  F. 

Mica. 

Mica  Insulator  Go. 
Munsell  &  Co.,  Eugene. 

Mining;  Apparatus,  Elec. 

Crocker- Wneeler  Company. 
General  Electric  Co. 
Jeffrey  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Motors.  (See   Dynamos    and 
Motors). 

Nippers  and  Pliers. 

Klein  &  Sons,  Mathias. 

Patent  Attorneys. 

Johnston,  Thomas  J. 


Phosphor  Bronze. 

Phosphor  BronzeSm.Co.,Ltd. 

Platinum. 

Baker  &  Company. 

Poles  and  Ties. 

Beidler  &  Co..  Francis. 
Berthold  &  Jennings. 
Brooks,  Hall  L. 
Carney  Bros.  Co. 
Coolidge,  Marshall  H. 
Eccleston  Lumber  Co. 
Fowler,  John  H. 
Fowler-Jacoba  Company. 
Fulmer  Lumber  Co.,  D.  M, 
Hopkins  &  Co.,  A.  P. 
Kellogg  Switch.  &  Sup.  Co, 
Llndsley  Bros.  Co. 
Loud's  Sons  Co.,  H.  M. 
Maltby  Lumber  Co. 
Morse  Cedar  Co. 
Mueller  Company.  William. 
Page  &  Hill  Company. 
Perrlzo  &  Sons. 
Phelan.  D.  W. 
Pittsburg  &  L.  S.  Iron  Co. 
Porter  Cedar  Comr'any. 
Roper  Lumber-Cedar  Co. 
Standard  Pole  A  Tie  Co. 
Standard  Tie  Company. 
Sterling  &  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co..  The 
Western  Lumber  &  Pole  Co. 
Wbitmore,  A.  E. 
Wisconsin  TimberA  Land  Co. 
Worcester  Co.,  C.  U. 

Polish  (Metal). 

Hoffman,  Geo.  W. 

Porcelain. 

Akron  Smoking  Pipe  Go. 

Power  Transmission 
Machinery. 

Jeffrey  Mfg.  Co. 
Smith  Co.,  S.  Morgan. 

Stilwell-Blerce  Smith- Vaile. 

Pulleys. 

Smith  Co.,  S.  Morgan. 
Stilwell-Blerce  Smith-Valle. 

Rail  Bonds. 

American  Steel  &  Wire  Co. 

Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 

Refiners. 

GtWest.Smelt.  A  Refining  Co, 

Re  -  IFin  ding:— Repairs, 

Chicago  Edison  Co. 
Gregory  Electric  Co. 
Northwesrern  Electric  Co. 
Pierson  Elec.  Co. 
Stewart  Elec.  Co.,  John  A. 

Rheostats. 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Go. 
Western  Electric  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Schools  and  Colleges. 

Electrical  Engineer  Inst. 
Internal '1  Corresp.  Schools. 

Second-Hand  Maeh'y. 

Dustin  Co.,  Chas.  E. 
Gregory  Electric  Co. 
III.  Maintenance  Co. 
Matthews  &  Bro..  W.  N. 
Northwestern  Electric  Co. 
Stewart  Electric  Co.,  John  A. 
Walsh's  Sons  &  Co, 
Whitehead  Machinery  Co. 

Slate. 

Monson  Burmah  Slate  Co. 
Young.  A   B. 

Sockets  &  Beceptacles. 

PalsteCo.,  H.  T. 
Yost  Elec.  Mfg.  Co. 

Solderlne    Sticks.  Salts 
and  Paste* 

Allen  Co..  L.  B. 
Crescent  Co. 
Western  Electric  Co. 

Speakinti:  Tubes. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 


Speed  Indicators. 

Weston  Electrical  Inst.  Co. 

Springs. 

American  Steel  A  Wire  Go. 

Storag:e  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Supplies,  Oeneral  Elec. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Go. 
Ewing-Merkle  Electric  Co. 
General  Electric  Go. 
Manhattan  Elect'l  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

American  El.  Telephone  Co. 
Automatic  Electric  Co. 
Central  Electric  Co. 
Fahnestock  Transmitter  Co. 
Farr  TeL  &  Const.  Supply  Co. 
International  TeL  Mfg.  Co. 
Kellogg  Switcbb.  A  Sup.  Co. 
Moon  Mfg.  Co.,  The. 
Sterling  Electric  Co. 
Stromberg-Carlson  TeLM,  Co. 
Swedish-American  Tel.  Co. 
Western  Electric  Go. 
Western  Elec.  Supply  Co. 

Tools. 

Klein  &  Sons,  Mathias. 
Western  Electric  Co. 

Transformers. 

Central  Electric  Company. 
Chrlstensen  Engineering  Co 
Crocker-Wheeler  Company. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Co, 
National  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co, 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co 

Turbines. IVater  Wheels 

Leffel  A  Co.,  Jas. 
Smith  Co.,  S.  Morgan. 
Stilwell-Blerce    Smith-Vaile 

Tarnishes. 

Sterling  Varnish  Co. 

Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 

AVirelessTel.AppaTalns. 

Clark  W  irel.TelA  Tel.  Co.,T.E. 

YVires  and  Cables— Mag:- 
net  'Wires. 

American  Electrical  Works. 
Amer.  Ineul.  Wire  A  Cable  Go. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Columbus  Ins.  Wire  A  Brass 

Co. 
Crescent  Ins.  Wire  AGbLCo. 
Electric  Appliance  Co. 
Empire  Wire  Co. 
General  Electric  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co 
OkoniteCo.,  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.  J.  A. 
Safety  Ins.  Wire  A  ("ableCJo 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Waclark  Wire  Co. 
Western  Elec.  Supply  Co. 
Western  Electric  Company. 
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=  MANUFACTURERS  OF= 


"Camp"  Standard  Vitrified  Clay  Conduits  for  Underground  Wires. 
Installers  of  Complete  Underground  Conduit  Systems. 


SALES    OFFICES  = 


Room  85  Hartford  Building,  Chicago. 


170  Broadway,  New  York. 


MMin^WMMNqr 


FIELD  CLAY  CONDUITS- 

ALL  TYPES. 

Multiple  Conduits  Single. 

LARGE  FACTORIES  In  East  and  West. 
MODERATE  PRICES. 

PROMPT  DELIVERIES. 

Write  ir  telephone  your  requirements  and  we  will 
siitimit  samt>leb  and  prices. 

5928  Broad  C.  J  .FIELD,  29  Bfoadway,  New  York 

AGENTS : 
F.  B.  Badt  a  Co.,  Monadnock  Hlock,  Chicago.  TIL 

The  \X.  G.  Xagel  Electric  Co.,  Toledo,  Ohio. 


mif^»mt0m^>m/mi^^»m00m^n0ti0tt^0tm00m^**i**0>ttmwf^mA 


STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,      Suite  29.  94  La  Salie  St.,  Chicago,  III. 


I 


■Nam 


Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturers  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2,  3,  4  AND   6   DUCT. 

Superior  Conduits  for  under- 
ground wires  a  specialty. 


V^ 


General  Office  and   Factory; 
PITrSBURG,    KAN. 

Branch  Office  and  Sale  Yard:    2417   East    18th    Street,   KANSAS  CITY,    MO. 


WESTERN  ELECTRIC  COMPANY 

EXCLUSIVE  SALES  AGENTS 


FOR 


OVERHEAD 
LINE  MATERIAL 

C:i-IIC4XC90  ■>iE:\A/    YOFSK 

SAINT  LOUIS  DENVER  KANSAS  CITY  PHILADELPHIA 


Flexible  Metallic  Conduit 


is  unequaled  for  wiring  cars  or 
buildings  where  thorough  pro- 
tection to  wires  and  insulation 
is  essential. 

Write  for  Bulletin 
^o   0J4IJ. 


Sprague  Electric  Gcmpany, 


General  Offices:  527-531   West  34th  Street, 


NEW  YORK. 


^^'''''"^ 


UNDERGROUND  CONDUIT 


OUR  I  Electrolfsis-Protfi 

PniinillT  J  ^""-^brasiife, 
llUnUUII    ^  moisture -P not 
iS  j  tlon -Corrosive, 

(_  Perfect  Insulator. 


fiisalatioH   Teet, 


66,000 
VOLTS. 


A  perfect  joint  which  is  self-aligning,  making  the 
conduit  Hne  a  solid  tube  from  manhole  to  manhole. 

Construction  simple,  rapid  and  inexpensive, 
requires  no  skilled  labor. 

Cables  drawn  more  easily  and  a  longer  distance 
than  in  any  other. 

Resistance  strength  when  underground  as  great 
as  any. 

Life  of  Conduit  everlasting.  Asphalt  never  de- 
teriorates. 


AMERICAN  CONDUIT  CCMPANY, 


MANUFACTURERS  OF 


BITUMINIZED  FIBRE.       iPalented.) 

OFFICES:  FACTORIES: 

1  70  Broadway,  New  Yorlf.  Chester.  Pa. 


822  Manhattan  Building,  Chicago,  III. 
336  Macy  Striet,  Its  Angeles,  Cal. 


Chicago,  III. 
Loa  Angeles,  Cal. 
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Single  Duct.       Multiple  Duct. 
2,  3,  4,  6  and  9  Duct. 


STANDARD  VITRIFIED 
CONDUIT  GO. 


39-41  Cortlandt  Street, 
NEW  YORK. 


LARGEST  FnCTORIES  IN  THE  WORLD 

EXCLUSIVELY  .  CONDUIT  .  AND  .  INSULATORS 


ANNUAL   CAPACITY 

25,000,000  Ft.  Conduit. 

4,000,000  Insulators. 


Manhatlan 
TKird  Rail  Insulator. 


Direct  Current 


GENERATORS 

Belted   or   Direct   Coupled 

Built  in  Capacities  up  to  1,000  K.  W. 


100  K.  W.  DIRECT  CURRENT   GENERATOR. 

Our  apparatus  represents  the  latest  de- 
velopment of  design  and  construction. 

NATIONAL  ELECTRIC  CO. 

Successor  to  Christensen  Engineering  Co. 

niLWAUKEE 


Chicatro;     Old  Colony  BIdg. 
Pittkburg;     Qellatly  &  Lo. 


Seattle  and      I 
San  Francisco  t 


Kilbourne  &  Clark  (  o. 


HARD  LUCK 


Built  a  nice  new  factory  this 
Spring — Now  we  have  to  build 
another.  This  is  because  of  your 
wanting  so  many  Yost  Sockets. 

OUR    CAPITAL   STOCK 


WAS 

$75,000.00 


NOW  IS 

$200,000.00 


This  gives  us  a  cliance  to  make 
more  Sockets  and  some  other 
things  j'ou  want. 

FOR  SAMPLE  WRITE  TO 

The  Yost  Electric  Mfg.  Co. 

TOLEDO,  OHIO,  U.  S.  A. 


DUNCAN  INTEGRATING  WATTMETER 


FOR 


i^ 


DIRECT  CURRENT  LIGHTING  AND  POWER. 

MOST  ACCURATE  AND  UP-TO-DATE  METER  UPON  THE  MARKET. 


DUSTPROOF 
NO  CONSTANTS 
SENSITIVE 
GOOD  MAGNETS 
LARGE  DIAL 


DUNCAN  ELECTRIC  MFC  CO., 


LA    FAYETTE,    INDIANA. 

SEND    FOR    DESCRIPTIVE    BULLETIN.    


September  12,   1903 


WESTERN    ELECTRICIAN 


'|---i'-#*4-*#*4-******#***#*4'**#**4-2-'4-#*"#*4**^^ 


GENERAL  ELECTRIC  COMPANY'S 


Q.  E.  69  Motor 


340  of  these  Motors  Ordered  by  the  Interborough  Rapid  Transit 

Company,  New  York  City 


I, 


%      ^ 


s^ 


i^ 


G.  E,  69  Motor.     200  H.  P.     With  Cover  Removed 


The  Sprague-General  Electric  System  of  Control  has  been  adopted  exclusively  by 
the  Interborough  Rapid  Transit  Company,  New  York  City 


General  Electric  Company,  Schenectady,  N.  Y. 

Chicago  Office,  /VVonadnock  Block  Sales  Offices  in  all  Large  Cities 


4=#^4##'t^#'t'=#########'fr'l=######4#'l*4'#'f^'l^'l='l^##4^##''l^#4''fr 
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FOR  OPEN  AND  ENCLOSED  ARC,  ALL  SYSTEMS. 


THE  DICKET  SCTTOIf  C4ItB0lirCQMrakNY 


LANCASTER,  O. 

OUR  ENCLOSED  ARC  CARBONS  ARE  STRAIGHT,  CORRECT  AS  TO  DIAMETER,  MAKE  SMALLEST   POSSIBLE 
DEPOSIT  ON  GLOBES,  AND  GIVE  A  STEADY  WHITE  LIGHT;  NOT  VIOLET  RAYS,  on  request  will  mail  samples. 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterling  Bxtra  Black  Finishing  VarnlBh. 

Sterling:  Black  Air  Drying:  Varnlsli, 

Sterling  Black  Core  Plate  Tarnish, 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A.  Brougtiam  St.,  Blacklrlars  Road,  Salford,  Manchester,  Englinl, 


Magnets  and  All  Kinds  of  Coil  Windings  of  Insulated  or  Bare  Wire  for  Every  Purposo. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


EMPIRE  WIRE  ^oMPANv, 

nAONET      WIRE     ANO     BARE 
AND    TINNED   COPPER   WIRE. 


FACTORIES^  LISBON.  N.  H. 


AND  STOCK       \  60  W.   VAN  BURBN  ST. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL  OUTLET  AKfD  JUIVCTIOKT  BOXES, 
81fnTCHBOAUl>S,   PADTEL    BOABD8,    SWITCHES,    ETC. 


:>A^   v^i 


22  Lights 
110  Volts 


45  Lights 
220  Volts 


This  outfit  furnished  complete  with  Watson  Gene- 
rator and  Switchboard  with  instruments  complete. 

Manufactured  by 

THE   MECHANICAL    APPLIANCE  CC. 


Send  for  Catalogue  55. 


MILWAUKEE,  WIS. 


€ 


ELECTRICAL  BOOKS 

Make  your  book  purchases  from  the  only  large  stock  of  electrical  books  carried  in  the 

West.     Prompt  shipments  guaranteed.     If  you  do  not  find  what  you  want  in  the 

following  list,  write  for  complete  and  up=to-date  book  catalogue. 


Price, 

Webb's  Telephone  Hand  Book,  cloth  binding $1.00 

Badt's  New  Dynamo  Tender's  Hand  Book,  cloth  binding. . .   1.00 

Badt's  Incandescent  Wiring  Hand  Book,  cloth  binding 1.00 

Badt's  Bell  Hanger's  Hand  Book,  cloth  binding 1.00 

Badt's  Electric  Transmission  Hand  Book,  cloth  binding. . .   1.00 

Dobb's  The  Inspector  and  Trouble  Man,  cloth  binding 1.00 

Steven's  Mechanical   Catechism,   cloth  binding 1.00 

Hawkins'  Catechism  of  Electricity,  leather  binding 2.00 

Practical  Electricity,  leather  binding 2.00 

Thompson's   Polyphase   Electric   Currents,   cloth   binding. . ,  3.50 

Varley's  Electro- Magnet,  cloth  binding  1.00 

Buckley's  Electric  Lighting  Plants,  cloth  binding 2.00 

Raskins'  Electricity  Made  Simple,  cloth  binding 1.00 

Haskins'  Transformer,   cloth   binding 1.25 

Houston's  2-volume  Electrical  Dictionary,  half  leather,  very 

cheap,  half  price 6.00 

Watson's   Electrician's  Handy   Book,   cloth  binding 2.50 

Trevert's  Armature  and  Magnet  Winding,  cloth  binding. . .  1.50 
Trevert's  How  to  Build  Dynamo  Electric     Machinery,  cloth 

binding    2.50 

Trevert's  Experimental   Electricity,   cloth  bindihg 1.00 

Trevert's  Electricity  tor  Students,  cloth  binding 1.00 

Trevert's  Eloetrie  Railway  Engineering,  cloth  binding 2.00 

Allsop's   Bell  Construction,   cloth  binding 1,25 


Price. 

Trevert's  Electrical  Measurements  for  Amateurs,  cloth  bind- 
ing  $1.00 

Allsop's  Telephones,  Their  Construction  and  Fitting,   cloth 

binding    1.25 

Allsop's  Bell   Fitting,   cloth  binding 1.25 

Allsop's  Induction  Coils,  cloth   binding 1.25 

Bell's   Electric  Power  'Transmission,   cloth    binding 3.00 

Bell's  Distribution  for  Electric  Railroads,  cloth  binding 2.50 

Cushlng's  Standard  Wiring  for  Electric  Light  and  Power, 

leather  binding   j.oO 

Hanchett's  Modem  Electric  Railway  Motors,  cloth 'binding.'  2.00 
Houston  &  Kennelly's  Electric  Transmission  of  Intelligence, 

cloth    binding    x.OO 

Houston  &  Kennelly's  Electrical  Measurements,  cloth  bind- 
ing   1.00 

Houston  &  Kennelly's  Electric  Heating,  cloth  binding 1.00 

Houston  &  Kennelly's  Electric  Arc  Lighting,  cloth  binding.   1.00 

Houston  &  Kennelly's  Electric  Motor,  cloth  binding 1.00 

Houston  &  Kennelly's  Electric  Street  Railways,  cloth  bind- 

,       '°ff     1.00 

Houston  &  Kennelly's  Electric  Telegraphy,  cloth  binding..  1.00 
Houston  &  Kennell.v's  Electro  Therapeutics,  cloth  binding. .  1.00 
Houston  &  Kennelly's  Electricity  Made  Easy,  cloth  binding.  1.50 

Merlll's  Electric  Light  Specifieations,  cloth  binding 1.50 

Wiener's  Dynamo  Electric  Machines,  cloth  binding 3  00 


ANY  OF  THE  ABOVE  B  lOKS  SENT  PREPAID  ON  RECEIPT  OF  PRICE. 

ELECTRICIAN    PUBLISHING    CO 

SUITE  510  MARQUETTE  BUILDING,  CHICAGO. 


^H*N 
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^^\AEIF9        I  S  J  O  O  O      Fifteen    Thousand)    |\/|  |  L.  E  ^S       INI        UP  ^S 

RAIL  JOINTS, 
STEP  JOINTS 


■■^^^i3^i-^:cT,>fii:t'f 


REPRESENTATIVE*  SALES  DEPARTMENT: 

M.  :M.  BARR.  Auext.  Kewark.  N.  .T. 

JOHN  H.  ALLEN,  Newark,  X.  .1,  \VM.  E.  CLARK,  Newaiic,  N.  .1. 

W.  A.  OHAP.MAN,  Eastbuk  Agent,  ,Tohn  Hancock  Building,  Boston,  Mass. 

S.  P.  McGOCGH.  AoEST.  237  Monadnock  Building,  Chicago,  111. 

F.  C.  WEBB.  AOEST,  Equitable  Building,  Denver,  Colo. 

J.  G,  MILLER,  AijEST,  Commonwealth  Trust  Bldg  ,  St.  Louis.  Mo. 

CHAS.  li.  KAUFMAN.  Agest.  Wells  Fai'go  Building,  San  Francisco,  Cal. 

F.  E.  C.\ME,  .\GENT.  Temple  Building,  Montreal,  Canada. 

\V.  H.  S.  WRI3I1T,  Agent,  St.  Paul,  Minn.,  Pioneer  Press  Building, 


AND 

INSULATING 
JOINTS. 


t>a: 


5^n^ 


CONTINUOUS  RAIL  JOINT  CO.,  OF  AMERICA 

General  Offices:  Century  Building,  Newark,  N.  J. 

L.  F.  BRAINE.  General  Manager. 


TELEPHONE  822. 


NOTICE  TO  THE  TRADE. 


The  Edison  Primary  Batter}'  is  fully  protected 
by  patent,  No.  430,279,  dated  June  17,  1S90, 
granted  to  Thomas  A.  Edison.  The  use  of 
renewals  purchased  from  unauthorized  persons 
is  an  infringement  of  this  patent,  and  will  be 
treated  as  such  by  this  company.     ::     ::     ::     :: 

EDISON  MANUFACTURING  COMPANY. 

ORANGE.  N.  J.,  U.S.A. 

83  Chambers  Street.  New  York.  304  Wa-basK  Avenue,  Chicago. 


ELECTRICITY  MADE  SIMPLE. 


233  Pages. 

108  Illustrations. 


Clolh  $1.00. 
Paper     .50. 


By  CLARK  CARYL  HASKINS. 

A  BOOK  DEVOID  OF  TECHNICALITIES-SIMPLE,  PLAIN  AND  UNDERSTANDABLE. 

There  are  many  elementary  books  aDout  electricity  upon  the  market,  but 
this  Is  the  first  one  presenting  the  matter  in  such  shape  that  the  layman 
may  under^r'and  \t\  and,  at  the  same  time,  not  written  in  a  childish  manner. 


This  little  work  is  not  Intended  for  the  instruc- 
tion of  experts,  nor  as  a  guide  for  professors. 
The  author  has  endeivorea  to  bring  the  matter 
down  to  the  level  of  those  whose  opportunities 
lor  gaining  Information  on  the  branches  treated 
have  been  limited. 

Fourch-iptersarederoted  to  Static  Electricity; 
three  each  to  Chemical  Batteries  and  Light  and 
Power;  two  each  to  Terrestrial  Magnetism  and 
Klectro-Magnetlsm;  one  each  to  Atmospheric 


Electricity:  Lightning  Rods;  Electro-Chemlstry: 
Applied  Klectro-MaRnetism;  Force.  Work  and 
Energy;  Practical  Application  of  Ohm's  Law; 
also  a  chapter  upon  Methods  of  Developing 
Electricity,  other  than  Chemical. 

Tlie  large  number  of  examples  that  are  give,., 
to  illustrate  the  practical  ajiplicHtion  of  element- 
ary principles  is  gainine  for  it  a  reputation  as  a 
text  booli  for  schools  and  colleges. 


FOR  ENGINEERS,  DYNAMO  MEN,  FIREMEN,  LINEMEN,  WIREMEN  AND  LEARNERS. 
FOR  STUDY  OR  REFERENCE. 

ELEGTRIGiAN  PUBLISHING  CO..  510  marquftte  bldg..  CHICAGO. 


NEW   FIELD   REGULATOR 

HIGH 


IN 


Design — Perfect.      Construction — The 
Best. 


_.._.  i™^.  Deterioration  of  resistance  impossible. 
"*"*"'  '  '      Will  carr)'  overloads  without  injury. 

Grounding  impossible — owing  to  the  material  con- 
struction of  the  base  and  method  by  which  the  current- 
carrying  parts  are  connected. 

The  method  of  control — smooth  and  eas}' — will 
not  stick — nor  will  the  jar  of  machinery  cause  any 
deviation  of  the  lever. 

THE  CUTLER-HAMMER  MFG.  CO. 

MILWAUKEE 


LOW 

IN 

PRICE 


Offices 

CKlcaLgo 

1232  Monadnock  Bldg. 

Pittsburg 
319  Frlck  Building 


Bra^ncK 

New  York 

136  Liberty  St. 

Boston 
176  Federa.1  St, 


ELECTRICITY  FOR  EN6INEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  $2.60. 


ELECTRICIAN  PUBLISHING  CO. 


510  Marquette  Building, 


OiHliOA.OO. 


ACNETIC    SUSPENSION 

STANLEY   RECORDING   WATTMETERS. 


NO 
NO 


WEAR. 
FRICTION. 


NO   REVENUE    LOST. 

ALL   CURRENT    USED  RECORDED. 


Send  for  description  and  book  full  of  good  information 

"ABOUT   METERS." 


STANLEY  INSTRUMENT  CO.,  GREAT  BARRINGTON,  MASS.,  U.  S.  A. 

EUROPEAN  OFFICE,  23  Boulevard  des  Italiens,  Paris,  France. 

r  FOR  PACIFIC  COAST— JXO.MARTI.Si  CO.,  San  Francisco.  Cal.,  LosAngeles,  Cal.  and  Seattle,  Wath. 
.  J    FOR  COLORADO,  IDAHO,  MONTANA,  NEW  MEXICO  and  WYOMING-  , 

'  THE  HENDRIE  &  BOLTHOFF  MTfi  &  SUPPLY  CO.,  Denver,  Col.  ! 

FOR  MEXICO— VICTOR  H.  BRASCHI  i  BRO.,  Mexico  City.  ' 
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GUTMANN 


"DUPLEX" 

50-100  Volts 


WATTMETERS 


FOR    ALTeRNATINC    CURRENT 

The  "Duplex"  Meter  is  for  use  on  50  or  100  volts 
and  is  absolutely  accurate  on  either  voltage.  Same 
as  the  Standard  100-volt  meter  except  that  con- 
necting box  has  two  shunt  connections,  one  lor  50 
volts  when  used  on  50  volts  and  the  other  for  100 
volts  when  meter  is  used  on  100  volts.  No  change 
of  meter  mechanism,  no  rtcalibrating.  Not  neces- 
sary to  take  down  from  wall  when  change  is  made. 
A  boon  for  the  50=volt  plant.  Full  information 
upon  request. 

ELECTRIC    APPLIANCE   COMPANY,   CHICAGO. 


EDISON  MINIATURE  LAMPS 

Dry  Battery  Lamps 

For  use  in  portable  lighting  devices — electric 
candle  sticks,  pocket  lanterns,  carriage  and 
bicycle  lamps,  clock  lights  for  bed  rooms,  ruby 
lanterns  for  photography  and  for  optical, 
dental  and  surgical  instruments. 

All  types  supplied — 
Accurately  rated — 
Carefully  selected. 

EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Geaeral  Electric  Company,  Harrisoa,  N.  J. 
Chicago  Oflice:  Monadnock  Block.  Sales  Office  all  large  cities. 


M.  I.  C. 
COMPOUND 


HIGH  INSULATOR  FOR  ARMATURES,  FIELD  COILS,  SPOOLS, 
TRANSFORMERS,    MOTOR    FRAMES,    CAR  TRUCKS,   ETC. 

Four  Grades  to  suit  all  Requirements.     Non-Corrosive,  no  Carbon  Bisulphide. 
Impervious  to  Moisture,  Oil  or   Acid.     Send   for   Price    List  and   Samples. 


MICA 


INSULATOR 


CO., 

CHICA.G0. 


AMERICAN"  Sm^" 

ARE  THE  BEST.    Send  for  descriptive  Circular. 
Absolutely  Non-Infringing. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

csT'o  tags.         171  S.  Clinton  St.,  Chicago,  III, 


VOLT  •  AMMETERS, 

POCKET  SIZE. 

voi:f-t™7Tfd  ^°'^  Testing  Batteries  and  Battery 
/a.-BioRfiiTa  circuits.  Locating  Faults, 
u      J^'^      ^    Grounds,  etc. 

RELIABLE.        ACCDRATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

78-80  Cortlandt  St.,  NEW  YORK,  N.  Y. 


Perfection  Dry  Battery 

Power  Motor 

For  Models,  Small  Fig- 
ures, Sewing  Machines, 
Jewelers'  Lathes,  Dental 
Drills  and  Phonographs 

Winaings,  2,  4  and  6  volts 
List  price,  $9.00 

J,  JONES  &  SON 

Manufacturers  of  Electrical  Apparatus 
64  CORTLANDT  ST.  NEW  YORK  CITY 


1 


"0=M" ENCLOSED 
ARC  LAMPS 

FOR  ALL  CIRCUITS. 


SIMPLE, 
DURABLE, 
EFFICIENT. 


SEND  FOR 
BULLETINS. 


THE   OSBORN=MORQAN 
COMPANY, 

CLEVELAND,     -      -      -     OHIO. 


"P-K" 

Petticoat 

W.  P.  Sockets 

have  a 

porcelain  hood 
that  reflects 

50%  more  light 
direct  to  the 
place  needed. 


Thai's  zvhy  ive  say 
Just  specify  "  P-K'' 


H.   T.    Paiste  Co. 
Philadelphia 


Chicago 


A  card  brings  sample, 
prices  or  new  catalog. 


Gale's  Commutator 
Compound. 

The  Only  Article  Thai  Will  Prevent  Sparking. 
Will  keep  the  Commutator  In  good  condition  and  prevent  tutting.    Absolutely  will  not  gum  the  brushee. 
SOc.  per  sticlc.   SS.OO  per  dozen     Send  50c.  foe  trial  stlek. 

FOE  SALK  BY  ALL  SUPPLY  HOUSES  OB 

Ku.i  ruUBii    a    AH  Sole  JHannfactnrers, 

■    fflCLtnllAII    V    wUii    »0»,  10«   WaablnKton  street,      .     OHIOASO, 


Columbiec 

EiYclosed 

Arc 
Carbons 

Can  be  depended  upon. 

They  are  satisfying  because 
they  make  no  trouble. 


NATIONAL   CARBON    COMPANY 


CLE'VELAJ^IT).     OHIO. 
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PRANK  N.  PHILLIPS.  Phcsiden 
C.  H.  WAQENSEIL,    TRCASUnCR. 


EUQENE  F.  PHILLIPS. 

GCNCRAL   MANACCR. 


C.  ROWLAND  PHILLIPS.  Vicc-Pncs. 
C.  R.  RCUINGTON,  Jr.,  Skc- 


AMERICAN  ELECTRICAL  WORKS, 


PKOVIDEISCE,  R.  I. 

BARE  AND  INSULATEDELECTRICWIEE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  i'oBK  Store,  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store,  V.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works, 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


Electric  Heating  Apparatus 

SEND  FOR  64-PAUE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 


SIMPLEX  ELECTRIC  HEATING  CO.,    Ho.  1 1  Pine  Street,    -    HEW  YORK  CITY 

Cambrldgeport,  Mass. 
CHICAQO.  Monadnock  Block.  j  Patent  Causes,  Patent  Sollclllrg. 


A  BURIAL  PERMIT 

CAN    ALWAYS    BE    HAD    FROM 

A  PROPERTY  OWNER 

When  It  Is  Explained  to  Him  that  the  Burial  of 

A  STOMBAUGH  GUY  ANCHOR 

WILL    NOT    DISTURB    OR    INJURE    HIS    LAWN. 


W.  N.  MATTHEWS  &  BRO.,  Distributers, 

603    Carleton    Building, 


ST.    LOUIS. 


GtTAlLli.iNB 


Di.D;E:Rl!N:G:] 


M^Kg  aaiLBBB  ga.iD'a 


25c.  each.    S2.25  per  dozen. 


FOR  ALL   EULCTRIC  WORK 

SOME  ELECTRICAL  wau.  ^VHO  EVIDENTLY 
KJiEW  his  business-  belnjr  asked  lo  denne  "a  per- 
fect flux  '  replied— "THE  ALLES  Soldering  Stick." 
Askel  ■•Whyf"  he  answered— "It's  handy  to  carry 
ia  belt  or  kit  and  wont  hurt  handi  or  tools:  It 
won't  corrode — I've  had  to  pull  an  espenoive  job  to 
pieces  lookinp  for  the  -trouble'  to  find  that  the  Hux 
I'd  used  instead  of  THE  AL<.EN  had  ealen  through 
the  joints  and  1  bad  toJo  the  whole  job  over  again; 
I  teil  you  this  pulling-to  pieces  hueiness  costs  -tin." 
time  and  temper  THE  ALLEX  is  absolutely  reli- 
able, making  the  solder  tlow  and  stick  where  noth- 
ing eloewilland  ON  AST  METAL;  THE  ALLEN  Stick  is 
A  PERFECT  ELECTRICAL  FLiX— take  my  Word  for  it." 

Every  First-class  Electrical  Dealer  ?ells  the 
ALLEN.    "Write  for  big  sample. 

L.  B.  ALLEN  CO.,  Inc., 

■  1334  Columbia  Ave  .Chicago   - 


,tttSo, 


FOR  ELECTRIC  WIRES. 

ALPHADUCT  MFG.  CO., 

522  W.  22d  Street,  NEW  YORK. 


Sales  Agencies: 
CHICAGO:   W.  M.  Porter, 

303  Fisher  Building. 
NEW   YORK:    Williams.  Brown, 

39  Cortlandt  Street. 
TORONTO:   C.  W.  Bongard. 
78  Bay  Street. 


FARIES  ADJUSTABLE 


V\^  Permit  the  Elpctric  Light  to 
^u«?  be  instantly  placed  where  it 
is.  needeii  Made  for  shop,  factory, 
store,  office,  residence  -  in  fact  wher- 
ever the  incandescent  lamp  is   used. 


LAMP  HOLDERS 


WE  MANUFACTURE: 
Portables,       Chandeliers, 

Brackets, 

Desk  Lamps,  Clusters, 

Canopies  and 

All  Sizes  and  Styles  of 

Shades  and  Reflectorsm 

Goods  caL-rled  Send  tor 


by  ali  gipSncigtal 
Jobbers, 


Catalogue  Mo.  lO, 
lust  Issued. 


FARIES  MFG.  CO., 


DECATUR 
ILL. 


Crimshaw. 


Raven  White  Core. 


Raven  Black  Core. 


ALL  OUR  WIRES  pass  inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    Wealso  manufactnre  Crimshawand  Competition  Tapes  find  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
114,  116  &  118  LIlKrty  St.,  New   lork. 


BRANCHES:  ]  192'f"'*^'^*"" 


Desplalnes  fit. 


BOSTON: 
T  Otis  St. 


SAN  FRANCISCO: 
i3  Second  St. 


NATIONAL  CODE  STANDARD 

'0.  K."  Weatherproof  Wire. 
Slow -Burning  Weatherproof  j 
and  Slow-Bnrning  Wire. 


Prioes  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co, 

Office  and  Factory:  PAWTUCKET.  R.  I. 


AUTOMATIC    ENGINES    PISTON   VALVES 


Controlled    by   THE    NICHOLS    GOVERNOR 


boston:     JOHN   HANCOCK  BLDG. 


SAN  FRANCISCO,    CAL, 
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WAJVTED,   FOB  SAL,E    and 

timilar  WAWT  eOI^UailV  advertise- 
ments (50  juords  or  less),  Si-Jo  an 
insertion;  additional  words  3c  each. 
fOSITlOX  W^AHfTED  advertise- 
ments (jo  words  or  less),  S^oo  an  in- 
sertion:  additio7ial  zuords  2C  each. 


POSITION  WANTED. 

As  superintendent  of  li^htand  power  plant  or 
chief  electrician.  Technical  graduate.  First- 
clbss  steam  engineer's  license.  10  years'  ex- 
perience. Now  in  full  charge  of  1500  A.  C.  and 
i).  (!.  meters  aad  2000  H.  P.  Commercial  motors, 
A.  C  and  D.  O.  Address  BOX  243.  care  West- 
ern Electrician,  610  Marquette  Bldg.,  Chicago. 


POSITION   WANTED. 

By  an  all  around  first-class  telephone  man  as 
manager  or  superintendent;  12  years'  experi- 
ence with  Bell  and  Independent :  best  of  refer- 
ences; married:  competent  to  build  and  handle 
any  size  exchange.  Permanent  position  more 
of  an  object  than  salary.  Address  BOX  25]', 
care  Western  Electrician,  510  Marquette  Bldg., 
Chicago. 


WANTED. 

One  experienced  incandescent  lampsalesman, 
at  once.  Address  THE  SHELBY  ELECTKIU 
CO.,  Shelby,  Obio. 


WANTED. 

Three  experienced  incandescent  lamp  t-ales- 
men,  by  an  old  and  well-established  company  not 
In  the  trust.  Applicants  will  please  state  age, 
experience  and  salary  wanted.  Address  BOX 
199.  care  Western  Electrician,  510  Marquette 
Bldg.,  Chicago. 


FOR  SALE  AT  A  BAR- 
CAIN. 

Two  No.  7  Wood  arc  dynamos.  6-8  amperes. 
1,200  C.  P.,  in  good  operating  condition.  Will 
trade  other  electrical  apparatus  instead.  One 
armature  for  a  60-light  9-6  amp.,  2,000  C.  P., 
Western  Electric  arc  machine,  type  I.  C.  F. 
Correspondence  solicited. 

J.  W.  KOHN  &  CO., 
I  4  Merwin  St  ,        -       Cleveland,  O. 


FOR   SALE. 

6  K.  W.  Edison  220-volt  motor;  5  H.  P.  Eddy 
220-volt  mo'or;  1  H-P  Crocker-Wheeler  220- 
volt  motor.  WALSH'S  SONS  &  CO. ,261  Wash- 
ington St.,  Newark,  N.  J. 


Telephones  for  Sale 

One  thousand  high  grade  telephones, 
used  but  a  short  time,  for  sale  at  a 
price  which  should  interest  any  inde- 
pendent telephone  company.  For 
particulars  call  or  address 

JOHN  T.  BOYLE, 

FOND   DU    LAC,  WIS. 


CENTRAL  AUTOMOBILE 
REPOSITORY 

151   Michigan  Avenue,  Chicago 


ELECTRIC  VEHICLES 
CHARGED,  REPAIRED,  REBUILT 


Telephone 
Central  6209 


"GREGORY: 

-^  ELECTRIC  fer 

•54-62  5.CL1NT0N  5T.  CHICAGO 

All  dynamos,  moto-s,  meters  and  transformers 
listed  by  this  Company  are  at  tbelr  warehouses 
ready  (or  Immediate  delivery. 

FOR  SALE 

at  a  bargain  if  taken  Immediately : 

1-400  K,  W.  Weslinghouse  Allernalor. 
1-200    ■'      Stanley  Alternator. 
2- 150    "      General  Electric  Alternators. 
3-120    " 

2-160    "      Westlnghouse  500  V.  Railway  Genera- 
tort;. 

Largest  stock  of  second-tand  electrical  appa- 
ratus In  this  country.  Send  for  our  monthly 
liargaln  ahcet  with  complete  list  and  net  prices. 
l!vcrythlng  fully  guaranteed. 


WANTED 
A  gentleman  ot  good  ad- 
dress who  is  acquainted 
with  Electrical  Manufac- 
turers and  dealers  and  has 
done  business  with  them. 
A  strong,  energetic  work- 
er is  desired,  with  ability 
to  represent  a  journal  of 
high  standing  effectively, 
in  the  business  depart- 
ment. To  such  a  one  a  fine 
opportunity  is  open. 
Address  with  references 
and  salary  expected, 

BOX  238, 
Care  Western  Electrician, 

CtllCAQO. 


FOR  SALE. 

Four     i-i  H.  P.  110  Volt  Motors,    18.00  each. 
Three    >/.  H.  F.  110      ■■  •'  30-00 

Two    1      H.  P.  220      "  "  50.00       " 

One     3     H.  P.  220      "  "  70.00       " 

One     TVs  H.  P.  220      "  •'         130.00 

Two  40-Llght  110  Volt  Generators,  70.00 
I  All  guaranteed  to  be  In  good  order. 

ECLIPSE  MOTOR  CO.,    LANCASTER,  PA. 


To  Manufacturers 

OF 

Electric  Motors: 

Tbe  Receiver  of  the  Storey  Motor  &  Electric 
Company,  appointed  by  the  Chancellor  of  New 
Jersey,  invites  bids  for  the  machinery,  tools 
and  plant  of  the  said  company.  This  plant  Is 
located  in  Sussex  Street  in  the  town  of  Harrison 
(near  Newark),  N.  J.,  and  isthorougbly  equipped 
for  tt]e  manufacture  of  electric  motors. 

An  inspection  of  the  premises  and  machinery 
can  be  had  at  any  time  on  application,  and  a 
full  list  of  the  machines,  tools  and  other  equip 
ment  furnished.  All  bids  to  be  in  by  October  1, 
1903.  and  to  be  submitted  to  the  Chancellor  for 
approval  before  a  sale  is  consummated. 

GEORGE  R.  BEACH, 

Receiver  storey  Motor  &  Electric  Company, 
17  EXCHANGE  PLACE,  JERSEY  CITY,  N.J. 

Dated  September  5.  1903 


WE  BUY  OLD  BELTS 

OR  SCRAPS.  ANY  5IZB  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFQ.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 


TURN-DOWN  LAMP 

Teaches  people  to  use  more  current  by  ciinilo( 

lamps  down  Instead  of  out. 

Write  for  detailed  Information. 

PHELPS  CO.,  50  State  St.,  Detroit,  U.  S.  A. 


Bound  Volumes 


y^ESTERN  [lECTRICIAN 

FOR  SALE. 

From  Vol.  1  to  Date. 

ADBBBSB 

ELECTRICIAN  PUBLISHING  CO., 

610  Marquette  Building,  CHICAGO 


FOR  IMIVIEDIATE    DELIVERY. 


600  H.  P.  21  and  36x30  Williams  tandem  com- 
pound engine. 

260  H.  P.  12  and  24x18  Williams  tandem  com- 
pound engine. 

250  H.  P.  13  and  20>4xl5   Armlngton  &   Sims 
cross  compound. 

300  H.  P.  20x18  Erie  Ball  automatic. 
75  H.  P.  10x13  Frost  automatic. 


DYNAMOS. 

180  K.  W.  and  120K.  W.,  G.  E.,  60oy.  A.  S.  type 

1.100  or  2.200  V.  alternators. 
120  K.  W.  andeOK.  W.,  G.  E.,  133  cy.  1,100  and 

2,200  V.  alternators. 
150  K.  W.Wood  and  60  K.  W.,  Slemens-Halslie  60 

K,  W.,  Slemens-Halske  2,000  V.  alternators. 
200  H.  P.  Edison  200  V.  motor. 
Direct  current  110  V  generators,  all  sizes. 


Write  for  complete  stock  list  No    51. 
ILLINOIS  MAINTENANCE    COMPANY, 

1625  MARQUETTE  BUILDINC, CHICAGO. 


Established  ig  years,  so.ld  byage 


WKSsimsmsk 


U;S.METOL  PGLISI1 


>DLiSHE5  ALL  METALS.  Bran 


Geo.W.  Hoffman 


295.E.W«shinstonSt.  IHOISNAPOLIS.lKD 


ENGINES 

34x60  750-H.  P.  International  Power  Corliss. 

28x48  750  H.  P.  Harris  Double  EccentrlcCorllss 

24x48  600- H.  P.  Brown  Corliss. 

23x60  450-H.  P.  George  H.  Corliss. 

20x48  300-H.  P.  Hariis  Coillss. 

18x42  250-H.  P.  Greene  Corliss.  Db.  Eccentric. 

12  and  22x42  250-H.  P.  Atlas  Tandem  Oom- 

pnund  Corliss. 
16x42  175  H.  P.  AlUsCo'-liss. 
16x42  175-H.  P.  Hamilton  Corliss 
12x36  100-H.  P.  St.  Louis  Heavy  Duty  Corliss. 
12x36  100-H.  P.  Hamilton  Corli-s. 
24x48  500-H.  P.  Buckeye  Automatic. 
16'/4  and  28Hx27  400-H.  P.  Buckeye  Cross  Com- 

ppUiird  AiioTatic. 
15  and  23x17  250-H.  P.  Mcintosh,  Seymour  & 

Company  Tanf^em  Compound  Automatic. 
I4x''4  12o-H.  P.  Weston  High  Speed  Automatic. 
12x12    yO-H.    P.  phcenixCen,  Crank  Automatic 
10x16  60-E.  P.  Atlas  Automatic. 

BOILERS. 
2— 325-IT.  P.  Heine  Watertube  Boilers,  140  lbs. 


2— 280-H.  P.  Babcock  &  Wilcoi  Watertube  Boil- 
ers.  150  pounds. 

2-275-H.  P.  Babcock  &  Wilcox  Watertube  Boil- 
ers, 150  pounds. 

3— 275  H.  P.  Babcock  &  Wilcox  Watertube  Boil- 
ers, 130  pounds. 

1—175  H.  P.  Habcock  &  Wilcox  Watertube  Boil- 
er, 125  pounds. 

2— 150-H.  P.  Babcock  &  Wilcox  Watertube  Boil- 
ers, 135  pounds. 

1—72x18  Tubular  Boiler,  125  pounds. 

3-72x16  Tubular  Boilers,  100  poui  ds. 

3—66x16  Tabular  Boilers,  100  pounds. 

1—60x18  Tubular  Boiler,  100  pounds. 

8—60x16  Tubular  Boilers,  fOO  pounds. 

1—56x16  Tubular  Boiler,  100  pounds. 

2 — 54x14  Tubular  Boilers,  100  pounds. 

HEATERS. 

1,000-H.  P.  National  Feed  Water  Heater. 
350-H.  P.  Baragwanath  Heater. 
.SOO-H.  P.  Wheeler  Heater. 
150-H.  P.  Kroescheil  Heater. 


WHITEHEAD    MACHINERY  CO.,    Davenport,  Iowa. 


Manhattan  Flush  Plug  Receptacle 

The  newest,  neatest,  most  compact,  reliable  and 
up-to-date  Receptacle  on  the  market. 

If  you  have  not  seen  it  get  one  before  placing  your 
next  order.  Fully  described  with  hundreds  of  other 
specialties  in  catalogue  No.  16.    Free  on  application. 

MANHATTAN  ELECTRICAL  SUPPLY  CO. 


NEW  YORK:  32  Cortlandt  St 


CHICAGO:  188  Fifth  Ave. 


FOR 

'VI     II    I    L   PURPOSES 
A I    11   I    P   PLAIN  OR 
Wfcfl  ■    ■■  ENAMELED. 
THE  MONSON.  BURMAH  SLATE'  CO. 

PORTLAND,    ME. 


"  In  all  the  land,  range  up,  range 
down.  Is  there  ever  a  place  so 
pleasant  and  so  sweet  ?  " 

THE 

THOUSAND 

ISLANDS. 


There  may  be  somewhere  on  the 
earth  a  more  delightful  region  than 
that  of  the  Thousand  Islands,  but 
if  there  is, it  has  not  been  discovered. 
It  is  as  fine  as  the  Bay  of  Naples, 
with  2,000  picturesque  Islands  scat- 
tered along  the  twenty-five  miles 
of  one  of  the  most  beautiful  rivers 
in  the  world.  You  can  find  out  a 
great  deal  regarding  it  in  No.  lo  of 
the  "Four-Track  Series,"  "The 
Thousand    Islands,"  issued  by  the 

NEW  YORK  CENTRAL. 

A  copy  will  be  mailed  free  on  receljitof 
a  two-cent  stamp,  by  George  H.  Daniels, 
General  Passenger  Agent,  Grand  Cfiitral 
Station,  New  York. 


For  Electrical  Purposes.    Everything  in  turned 

Slate. 

Only  Finn  in  Vermont  who  makes  a  Specialty  of 

Manufacturing  and  Drilling^  Small  Slates 

for  Electrical  Purposes. 

An         V  A I  lUUl  MANUFACTURER, 

I    Di     IUUIIU9    FAIR  HAVEN,  VERMONT. 


PERFECTION  IN  TKANSPOKTATION 

IS  FURNISHED  BY  THE 

CHICAGO  &  ALTON  RAILTVAY 

Tlie  henviest  steel  rails,  laid  on  a  roadbed 
of  crushed  rock,  maliC  its  tracks  the 
smoothest.  Over  this  diistless  highway  are 
run  tlie  most  palatial  trains  in  the  world 
— the  acme  of  luxury  and  comfort. 
AMERICA'S  MOST  POPULAR  RAILWAY -JUSTLY  TERMED 
"THE  ONI.V  "iVAY" 

BETW  EEN 
Cliicitco,    St.    Loiiin,  KminnB  City  nnd  Peoria. 

Ceo.  j.  Charlton,  Gen.  Vas.  Agt.,  Chicago,  111, 


CHICACO    EDISON    COMPANY  REPAIR   SHOPS 


Machine  and  Carpenter 
,    Work  of  All  Kinds 
Corresponclence    Solicited 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN 

T^       OPEN    DAY   A  N  D    N I  OH  T. 


1280. 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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AUTOMATIC 

DOOR 
SWITCHES. 

THE  SAME  HIGH  GRADE 
AS  OTHER  SWITCHES 
BEARING  THIS 


MANUFACTURED  BY 

THE    HART    MFG.    CO., 

HARTFORD,   CONN. 


ELECTRICAL  BOOKS. 

yvil     kCirtds. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Suite  510  Marquette  BIdg.,  CHICAGO 


MAGNET  WIRE 


ROUND, 
SQUARE 

AND 
RECTAN- 
GULAR. 


TRADE  MARK. 


MA>TFACTrRED   BT 


Columbus  iRSulated  Wire  and  Brass  Co. 

COLUMBUS.  OHIO. 


NiCKELjfgATE. 

TTieNeWlJorkXhiago^  SLLouis  KX 

Offers   Three     Express   Trains 

Every  Day  between 

CHICAGO 

anil    \ ,     |i'.|nu 

EAST 

ThrouKh  Cleveland  and  Biitralo 

Through  Sleeping  Cars 

Day  Coaches  and  Dining  Cars 

Individual  rilub  meal-,  rarj^'lng  in  price  from 
35c  u>  51.00;  also  service  a  la  (arte.    Alidday  j 
luQCbeoD.  50c. 

CHICAGO  DEPOT:     La  Salle  St.  Station. 
CITY  TICKET  OFFICE;     1  11   Adams  St. 

JOHN  Y.   CALAHAN,  Ginch.l  Amnt 
113  Adams  Street.  Room  298.  CHICAGO 


CKas.  E.  Dustin  Co., 

11  Broadway.  -  -  NEW  YORK. 

Electrical  and  Steam  Machinery 


DIRECT-CONNECTED  RAILWAY  UNIT. 

225  K.  W.  GeneraLl  Electric,  550-volt  genera.tor, 
type  m.  p.,  class  6-225-120.  Form  E,  direct  con- 
nected to  16/^-30/^x30  Buckeye  horizontal  cross- 
compound  engine. 

Rea.dy  for  iitinnediate  delivery  and  in  excellent 
condition. 

ALTERNATORS 

One  2no;K.  W.  Ft.  Wayne  "Wood."  1,100  volts,  140  cycles,  single-phase. 
Ooe  180  K.  W.  General  Electric,  2  300  volts,  60  cycles,  single-phase. 
One  180  K.  W.  Westinghonse,  2.300  volts,  60  cycles,  sinsle-phase. 
One  150  K.  W.  Stanley,  1,100  or  2,200  volts.  13?,  cycles,  two-phase. 
One*120  K.  W.  General  Klectrlc,  1,040  volts,  125  cycles,  single-phase. 
One  120  K.  W.  General  Electric,  2,080  volts,  125  cycles,  s'ngle-phase. 
One  120  K.  W.  Westinghouse,  1,100  volts,  133  cycles,  single-phase. 
One  90  K.  W.  General  Electric,  2,300  volts,  60  cycles,  single-phase. 
Two  75  K.  W.  General  Electric,  2,100  volts,  60  cycles,  two-phase. 
One  60  K.  W.  \Vestingho^l^e,  2,200  volts.  60  cycles,  two-phase. 
One  60  K.  W.  Westinghouse,  1,100  volts,  133  cycles,  single-phase. 
One  60  K.  W.  General  Klectric,  1.040  volts,  125  cycles,  single-phase. 
Three  35  K.  W.  Thomson-Houston,  l,(t40  volts,  125  cycles,  single-phase. 

RAILWAY  GENERATORS,  500-550  VOLTS. 

T«o  5P(i  K.  W  General  Electric.  R-polc,  speed.  300  R.  P.  M. 
Two  300  IC.  W.  Gtjneral  Electric,  4-pole,  speed,  400  R.  P.  M. 
One  200  K.  W.  Westinshouse,  6-pole,  speed,  510  R.  P.  M. 
Two  200  K.  W.,  General  Electric.  4-pole.  speed,  425  R.  P.  M. 
One  180  K.  W.  Westinghouse,  4  pole,  speed,  535  R.  P.  M. 
One-loO  K.'W.  Fort  Wayne,  6-iiole,  speed,  550  R.  P.  M. 
One  .110  K.  W.  Eddy,  4-pole,  speed,  600  E.  P.  M. 
One  100  K.  W.  General  Electric,  4-pole,  speed,  650  R.  P.  Jl 
One  100  K  W.  Walker.  4-pole.  speed,  750  R.  P.  M. 
Two  100  K.  W.  Edison,  bi-po'ar,  speed,  620  R,  P.  M. 
One  90  K.  W.  Thomson-TIouslon,  4-|jole,  speed,  700  R.  P.  M. 
One  80  K.  W.  General  Electric,  4-pole,  speed,  700  R.  P.  M. 
Three  62  K.  W.  Thomson-Houston.  Type  D,  speed,  900  R.  P.  M. 

DIRECT-CONNECTED  UNITS,   125  AND  250  VOLTS. 

One  60  K.  W.  Eddy,  4-pole,  125-volt  generator,  with  13x12  Buffalo  Forge  engine 
Brand  new. 

One  60  K.  W.  liergmann,  6-pole,  125-volt  generator,  with  12x14  Watertown  engine. 

One  50  K.  W.  Commercial,  6-pole,  125  volt  generator,  with  8^-13x12  Armington  A 
Sims  tandem  comjioaod  engine. 

One  501v.  W.  unit,  consisting  of  two  25  K.  W.  General  Electric,  4-pole,  125-volt  gener- 
ators, with  one  triple  Expansion  vertical  engine. 

Orie  25  K.  W.  General  Electric,  6-pole,  125-volt  generator,  with  Q/axlO  Armington  & 
Sims  engine. 

Two  25  K.  W.  Westinghouse,  0-pole.  250-volt  generators,  each  with  9x10  Hall  Jt 
Wood  engines. 

ENGINES. 

One  22  and  40.\60  Watts-Campbell  Corliss  cross-compound,  600-800  H,  P, 

One  20  and  36.\-48  WceeloeU  cross-compound.  500-700  H.  P. 

One  14  and  17x36  and  42  Slater,  twin,  400-500  H.  P. 

One  21.\48  Haralllon  Corliss.  450  II.  P. 

One  23x48  Harris  Corliss,  400  H.  P. 

One  18x48  George  H  Corliss,  250  H.  P. 

One  16x42  Providence  Greene,  200  II.  P. 

Two  IS  and  30x16  Westingbouse  Compound,  250  n.  P.  each. 

Three  iHy,x\8  Armington  &  Sims,  250  H.  P.  each. 

One  16x16  Erie  Hall.  175  H.  P. 

Two  14x13  Armington  <Sc  Sims,  150  H.  P.  each. 

One  12x34  Brown,  100  II.  P. 

One  10x14  Straight  Line.  75  II.  P. 

This  is  not  a  complete  list.  Send  for  Bulletin  or  write 
for  quotation  on  anything  you  intend  purch&sing. 

We  have  a.  large  stock  of  direct-current  generators 
and  motors  of  all  voltages.  Also  alternating-current  motors 
and  arc  generators. 

Babcock  &  Wilcox  and  return  tubular  boilers. 

Transformers,  arc  lamps,  street  railway  cars  and 
equipment. 


Let  us  maLke  yo\i  a  proposi- 
tiorv  for  the  p\ircKaLse  of 
any  appsLraLtxjs  yo\i  may 
hocve  for  disposed. 


We  Buy  or  Sell 
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REPAIR  SHOP 

OPEN   DAY  AND   NIGHT 

TELEPHONE  US. 

ARMATURE 

FIELDS 

REWOUND 


A  rare  chance  to  increase  the 
day  loads  on  Central  Station,  by 
notifying  customers  where  they 
can  secure  a  good  fan  for  little 
money.  We  have  ready  for  im- 
mediate shipment  1 50  Emerson  12 
inch  desk  fans,  52  volts, 125  cycles, 
S3. 00  each. 

200  Westinghouse  13  inch,  52 
volts,  125  cycle  desk  fans,  S4.00 
each. 

300  General  Electric,  12  inch, 
52  volts,  125  cycle  desk  fans, 
S4.00  each. 

Also  50  General  Electric,  12 
inch,  104  volts,  125  cycles,  swivel 
and  trunnion  fans,  at  a  price  of 
^5.00  each. 

All  f.  o.  b.  cars  Cincinnati,  O. 

Some  bargains  in  boilers, 
engines,    generators    and    motors. 

Write  us  stating  your  require- 
ments. 


John  A.  Stewart  Electric  Co. 

Offices:  Factory  and  Wareliousa: 

430  Sycamore  SI.  LUDLOW,  KY. 

CINCINNATI,   OHIO 
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The  sense  of 

PERFECT 

SECURITY 

that  is  yours 
when  you  buy 

KELLOGG 

TELEPHONE 

APPARATUS 

comes  with  no 
other  make. 
Isn't  that  an 
important 
consideration  ? 


KELLOGG 

SWITCHBOARD 

AND  SUPPLY 

COMPANY 

Green  and  Congress 
Streets, 

CHICAGO. 

346  Broadway, 

NEW  YORK. 

Electric  Building, 

CLEVELAND. 

Keystone  Telephone  Building, 
PHILADELPHIA. 


wmmmmmmmmmfmm^mmmmm 


S\A/EDISH  -  AlVI 


:rioan 

MAKERS    OF- 


HON 


SUPERIOR    TELEPHONE    APPARATUS. 

CHICAGO,    ILLINOIS,    U.  S.  A. 


IK: 


iijj  T\ii\gsten  MoLgnet  Steel  Si 


Best  permanent  magnet  steel  for  high-grade  telephones.        StJ 

••• 

H:   A.  C.  Leslie  6;  Co..    Mot\treal.  Can.   J:! 


•••• 
•••• 

•••• 


AGENTS  FOR  NORTH  AMERICA. 


•*>■••••••••••••••••••••••••••«••••••••••••••••••••■•■••••••••••••••••••••••••■•' 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H.  Hyde  and 
J.  A.  McManman. 

NINTH  EDITION.  52  PACES.  PRICE,  25  CENTS. 

The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 

book  a  great  help  in  locating  telephone  troubles  and  remedies  therefor. 

Considerable  new  matter  has  been  added  in  this  edition. 


Sent  prepaid  on  receipt  of  price  by  the 


Electrician  Publishing  Co.  5'0'via''q,"^e«e^Buiidms, 


Transmitter   Receiver 


SYSTEM 


Standard   instruments 


Thos.  E.  Clark  Wireless  Tel-Tel.  Co. 

MAIN  OFFICE,  DETROIT,  MICH. 

Mfrs,  Wireless  Instruments 

Colls  for  Automobiles,  Gas  Engines,  Etc. 
ELECTRICAL^SPECIALTIES 


Be  Sontebodym     Send   Your   Own 
Messages,      "  Buy "     Wireless. 

No.   8  Bulletin  Just  Out.    Send  Stamp. 
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"Button"  Type  Telephoive  Transmitter. 


Louder,  clearer  and  better  in 
every  way  than  the  "Solid 
back".  Let  us  tell  you  about  it. 


SentI  for  Booklet. 


THE     FAHNESTOCK 
TRANSMITTER    CO.. 

74  Cortl&ndt  St.,  New  York  City. 


PATENTED  TELEPHONY 

A  review  of  patents  pertaining  to  Telephones  and  Telephonic  Apparatus  by  the 

American  Electrical  Engineering  Association. 

COXTEXTS:  Introductory-— Percentaj,-e  of  PatentsSustained.— Supreme  Court  Decisions. 
—Berliner  Case.— Induction  Coil.— Drawbaugh  Cases.— Runnings  Transmitter.— Subscribers'  Calls. 
—Switchboards.— Law  System.— JIann  System.— Multiple  Board.— Express  System.— Raverot-Hess 
System. — Comparative  Advantages.  Multiple  and  Divided  Board  Systems.— Carney  Plug  Board. — 
Brief  Mention.— Automatic  Switchboards.— Conclusions.— Index. 

Patent  of  A.  G.  Bell,  Xo.  174,465.  Patent  of  Emile  Berliner,  No.  233.969.  Patent  of  Emlla 
Berliner,  Xo.  463,669.  Patents  of  Emlle  Berliner  in  Parallel  Columns.  Patent  of  C.  A.  Cheever, 
Ko.  208,463.  Patent  of  H.  H.  Eldred,  No.  303,714.  Patent  of  Tlios.  A.  Watson,  No.  256,258, 
Patentof  L.  B.  Firman,  No  283.334  Patent  of  M.  G.  Kellogg,  So.  247,199.  Patent  otC.  E.  Scrlbner, 
No.  330.058,  Patent  of  C.  E.  Scrlbner,  No.  300,144.  Trunking  Principle.  Patent  of  Sbaw  & 
Cnilds,  No,  319.856.  Mann  System.  Patent  ot  L.  B.  Firman,  No.  252  576.  Western  Union  Pin 
Switch.  Express  System.  Patent  of  Sabln  A  Hampton,  No.  513,534.  Subscriber's  Automatic  Sig- 
nal.   Ravero[-Hess  System.    Patent  of  M.  J.  Carney,  No.  258,886,    Apostoloff  System, 


Handsomely  Bound  In  Cloth. 


5ent  Prepaid  on  Receipt  of  Price,  $1.50. 


ELECTRICIAN  PUBLISHING  CO.,    510  Marquatte  Building,    CHICAGO. 


CATERING 

TO     THOSE     WHO 
DEMAND     QUALITY. 

American 

Electric  Telephone 

Company 


MAKERS 
OF    THE 


EXPRESS    SWITCHBOARDS 


HOTEL 

TELEPHONE         CHICAGO 


ILL. 


Thoy  illustpato  the  latest  devBloitments  in  the  tele- 
phone art,  and  are  conveniently  arrangedm 

It  is  no  trouble  for  us  to  mall  you  Gopiesm  A  postal 
will  bring  those  you  want. 

BULLETINS  PUBLISHED  TO  DATE 
No.  1-E   Railway  Telephone  Apparatus. 
No.  2-E  Bridging  Telephones. 
No.  3-E   Construction  Material  and  Supplies. 
No.  4-E   Generator  Gall  Telephiines. 
No.  5-E   Central  Energy  Telephones. 

BULLETINS  IN  PRINT 

No.G'E   Magneto  or  Generator  Call  Switohhoards. 

No.  7-E   Parts  for  above  boards. 

No.  8-E   Non-Multiple  Central  Energy  Switchboards. 

Stromberg-Garlson  Telephone  Mfg.  Go. 


GENERAL  AND  EASTERN  SALES  OFFICE 

ROCHESTER,  N. Y. 


SALES  DEPARTMENT 

CHICAGO,  ILL. 


INTERNATIONAL" 

TELEPHONES  STAND  UNEQUALED 


All  connecting  wires,  binding  posts  and  ter- 
minal screws  fully  concealed. 

No  exposed  metal  parts  form  a  part  of  the 
circuit  at  any  time. 

The  only  Instrument  of  its  kind  on  the 
market. 

TPtlTHmiittPP  '^^^^^'  4,^^^°'^*',^'^^  far-reaching, 


SWITCHBOARDS  £lS,?LgnT" 


Telephones  that  Challenge  the 
World*s  past  Champions  to  an 
''International**  Contest. 


Impossible  to  deteriorate. 
Every  distinct  part  of  our  equipment  is  made 
strong  and  durable. 
Multiple 
Trunking 

FOR  ANT  BIZE  EXCHANGB. 

"International"  apparatus  embodies  in  the 
construction  of  the  parts  many  new  features  of 
vital  importance  to  the  durability  and  efQciency 
of  a  plant. 

Correspondence  solicited. 

INTERNATIONAL  TELEPHONE  MFG.  CO. 

Harrlsoo  ud  Cllolon  Sts.,  CHICAOO,  U.  S.  A. 


! 
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I 


Automatic  Telephony  Synonym 

for  Success 


WRITE     FOR      OUR     NEW      BOOK     DESCRIBING 
STRO  WGER  AUTOMA  TIC  TELEPHONE  EQUIPMENT 

AUTOMATIC   ELECTRIC   COMPANY,     ::    Chicago,   U.   S.  A, 


♦•♦•♦•♦•♦•♦»»t 
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Jbyllesby,  H.  M.  &  Co. 

1 

^S'                                 (Incorporated) 

FS 

Wt                         ENGINEERS 

Ba 

^    Design,  Construct  and  Operate  Railway,  Light, 
ra                     Power  and  Hydraulic  Plants. 
jSi       b^xanii nations  and  Keportt;. 

1 

W^.  New  York  Life  Building.       -      CHICAGO,  ILL. 

1 

H.  J.Minliinn 
Sec.  and  Geu'lSnj'  ' 

General  Engineering 

C^        Tt-TTT  Consulting  and 

U.,     ±  tiiL,    ContracllngEnf^inena 

Telepbones.ElectricLlght.Power Transmission  | 

Suite  1112.  Wf)  ADAMS  ST.,  CHIC.A  CO. 
Long  Distance  Teleplioi. e  Central  178. 


Warren  Orne.  W.  D.  Akeley. 

Orne  Electric  Co. 

ELECTRICAL    CONTRACTORS 

Lighting,  Power,  Telephone, 

Room  314,  263  Dearborn  Street.  CHICAGO. 


H.  B.  BIBHOP. 


BAKER,  W.  E.  &  CO. 

ENGINEERS, 

ELECTRIC    RAILWAYS, 

[  170  Broadway,  NEW  YOBK. 


THE  M.  P.  BYRNE 
CONSTRUCTION  CO. 

GENERAL  CONTRAGTOfiS, 

Sewers,  Water  Works,  Conduits  and  Elec- 
tric Plants  a  Specialty. 
Room  30,  88  E.  Washington  St.,  CHICAGO,  ILL. 


H.    HARVEY 

Engineer  and  Contractor, 

Plans  and  Specifications  for  Complete  Plants 
Electric,  Hydraulic  and  Steam  Installa- 
tions. Results  Guaranteed. 
Suite  380  Randolph  Bldg.,  Memphis,  Tew 


Long  Distance  I'Lone  Central  2418. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR, 

SPKCLiLTiRS— Central  Station  Heating  Plants, 

tVater   Works  Steam  Plants,  Electric  Light, 

Oaa  and  Street  Railway  Pianta. 

r22o-2i  Marquette  Building,    CHICAGO. 


CHAS.  L.  BROWN, 

Contracting  Electrical  Engineer. 

804  Fisher  Building, 

I  Telephone  Harrison  3698.       CHICAGO. 


C.  W.  Carman.  M.  C.  Hartman.  , 

Carman,  Chas.  Whitney  | 
&Co., 

CONSULTING  ENGINEERS, 
88  La  Salle  Street,  CHICAGO. 


luMPHREY,     Henry    H 
CONSULTING  ENGINEER.! 


Central  Lighting  Stations, 
Electric  Power  Transmission, 

HEMicAL  Bldg.,      ST.  LOUIS 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer, 

Plans,  SpeciHcations  and  6upervlsioa  of  In- 

Btallation  of  complete  telephone  pianta. 

Special  Reports  on  Telephone 

Properties  and  Apparatus. 

411  Electrical  Bldg.,  Cleveland,  Ohio. 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

MEMBtRS 

AMtRICAN  INSTITUTE  OF   ELECTRICAL   ENGINEERS 

AMERICAN   SOCIETY    OF    MECHANICAL    ENGINEERC 

AMERICAN   SOCIETY   OF   CIVIL    ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,   WIS. 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


For  Porcelain  or  Clay  In- 
sulating Specialties, such  as 
Bushings,  Knobs  or  Cleats, 
Address, 

THE  AKRON  SMOKING  PIPE  CO., 

MOCADORE,  OHIO. 


\\   OF  C ASSELTON. 


.A  t  '1  Jii'i  u  !-.~  '  n-'i'ii  ■!  : 


aviseiUm.  ■^J(nrth  T).ikol.i. 


July  50th,    1903, 


■MSi 


Western  Electrician, 

Chiaago,    111. 
Gentlemen :--  "     ■ 

Sncloced  I  herewith  hand  you  a  ilew  York  draft   for  §18.    in  pay- 
ment of  the   encloced.  bill,    v/hich  kindly  receipt   and  return,    and  greatly 
oblige. 

Allow  Lie   to   conplinent  you  on   the    circulation  of  the   "Western 
.-electrician"   and  itc   efficiency  as   an  advertisine  nediun.  ■  We  had  our 
plant  advertised  Ip  other  electrical  journals,    hut   the   inauiries  -brought 
through  our  ad'-^  in  your  colurrois  far- exceeded   in  nurihers   those   of  any  other 

Very  respectfully,  j^A^li^Aj^:Uxy 
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M 

JL    THE  SMITH-VAILE  ELECTRIC  TRIPLEX  PUMPS 

^^^     \                                                                       afford  an  excellent  means  for  pumping  water  for  House  service,  Hydraulic  Elevator  servioe 
;■   \      \                                                                      Factories  and  Mills  desiring  an  independent  water  supply,  also  for  Mine  Work  and    :     :     : 

i^^                              WATER  WORKS  SUPPLY. 

|i    3  /          \                                                                 Can  be  located  wherever  electric  current  is  available,  and  require    little  or  no  attention 
l^i^^tai^      \:i-i.\                                                       after   once    installed.      We  make  steam  and  power    : 

^^S^^      PUMPING   MACHINERY  FOR   ALL   PURPOSES. 

^ii 

P|P^          ^iusMhi                                                    Jet  and  Surface  CONbENSERS,  Feed  Water 
^^^^ll^faiJUjf;;f  B                                                      Heaters  and  Victor  Turbine  Water  Wlieels 

■■O^'I       THE   STILWELL-BIERGE  &  SMITH-VAILE  CO., 

^^HH^^^^Bl^'"                                                                          DAYTON,  OHIO,  U.  S.  A. 

V    .  ^*".       ;^S^^^^^B                  New  York:  141  Broadway.          Chicago:  311  Dearborn  St.                         Boston:  73  Oliver  St. 
-...jMjMMWilil^MBIW^a                  Philadelphia:  619  Arch  M.         Cleveland:  1116  New  England  BIdg.         Baltimore:  1107  Continental  Trust 

^^JPPM^SJSB''''^^^^                   New  Orleans:  304  Hennen  BIdg.                                                                                 BIdg. 

ia***^*^                                                    SalesAgenls:PRBDeRICNBLL,97  Queen  VlctorlaSt., London.  Bng.    E.  P.  AUSTIN,  Smith  BIk.,  Pittsburg. 

On  receipt  of.- 


10  CENTS 

.  We  will  send  you  a 


Westerii  ElBCtralai 
iooitilit  IMt 

FOR    1903. 

Every  Lighting  man  should 
have  one. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  BIdg..  CHICAGO 


In  supplying  boilers  with  hot 
purified  water,  thus  keeping  a 
larger  heating  surface,  as  well 
as  meeting  sudden  demands 
tor  power,  the 

GREEN'S 
ECONOMIZER 

is  but  beginning  its  savings  to  plant  owners.  What  has  been,  and  possibly 
will  again  be — cost  of  fuel — one  of  the  greatest  expenses  of  a  plant,  is  reduced 
from  ID  to  20  per  cent.  ELECTRIC  LIGHT  AND  POWER  PLANTS 
having  a  Green's  Economizer  realize  the  greatest  saving.  We  will  be  pleased 
to  send  our  free  booklet  showing  construction  and  how  applied. 

THE  GREEN  FUEL  ECONOMIZER  CO. 


Sole  Manufacturers  in  the  U.  S.  A. 


MATTEAWASr,    N.    Y. 


"NEW  TRAIN  SERVICE  TO 


French  Lick 

and 

West  Baden 
Springs." 

A  parlor  and  dining  car  now 
leave  Chicago  at  12:00  o'clock 
noon,  arrive  at  the  Springs  at 
8:45  p.  m.  Leave  Springs  9:00 
a.  m.,  arrive  Chicago  5:55  p.  m. 
Reservations  at  Monon  Route 
City  Office,  232  Clark  Street. 
Telephone  Har.  1245. 


POLYPHASE  ELECTRIC  CURRENTS 


-AKD- 


ALTERNATE-CURRENT  MOTORS 

By  SYLVANU5  P.  THOMPSON,  D.Sc,  B.A.,  F.R.S. 

Second  and  Enlarged  Edition,  with  Twenty-four  Colored  Illustrations  and  Eight  Folding  Plates. 


Contents  of  Chapters. 


I. 
II. 
III. 


Alternating  Currents  in  General. 

Polyphase  Currents. 

Combination  of  Polyphase  Circuits  and 

and  Economy  of  Copper. 
Polyphase  Generators. 
Examples  of  Polyphase  Generators. 
Structure  of  I'olyphase  Motors. 
VII-VIII.    GrapbicTheory  of  Polyphase  Motors. 
IX.     Analytical  Theory  of  Polyphase  Motors. 
Examples  of  Modern  Polyphase  Motors. 
Hints  on  Design. 
Mechanical  Performance  of  Polyphase 

Motors. 
Single-Phase  Motors. 


IV. 
V. 

VI. 


X. 
XI. 

XII. 


XIII. 


Polyphase    Transformers    and    Phase 

Transformation. 
Measurement  of  Polyphase  Power. 
Polyphase  Equipment  of  Factories. 
Disirihution    of    Polyphase    Currents 

from  Central  Stations. 
Polyphase  Elfctric  Rail\vays. 
Properties  of  Rotating  Magnetic  Fields, 
iarly  Development  of  the  Polyphase 
Motor. 

Appendix  —I.  Alternate  Current  Calcula- 
tions: the  Symbolic  Method.  II.  Schedule  of 
Polyphase  Patents.    Index. 


XIV. 

XV. 

XVI. 
XVII. 

XVII T. 
XIX. 
XX. 


tist  of  Plates  — I.  Two-phase  Generator  at  Cbevres.    II.  Three-phase  Inductor  Alternator. 

III.  Two-phase  Motor  of  Six  Horse-Power.    IV.  Three-phase  Motor  of  One  Hundred  Horse-power. 

V.    Three-phase  Motor  of  Twenty  Horse-power.    VI.  Core  Disks  of  Three-phase  Motor.    VII.  Two- 

pha^e  Motor  of  One  Thousand  Horse-power.    VIII.    Locomotive  of  the  Jungfrau  Railway. 

508  Pages,  358  lUas  ,  8to,  Cloth,  S5.00. 

The  ahoye  or  any  other  electrical  book  sent  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Bids.,  Ghicago,  III, 


A  BOOK  OF  MERIT 


MODERN 
ELECTRIC 
RAILWAY 
MOTORS. 

.Jilt 


BY  GEO.  T. 
HftNCHETT. 

M.  E. 


FIRST  PRACTICAL  WORK  ON  RAILWAY  MOTORS. 

CONTESTS.— Chapter  I.— Forms  of  Field  Magnets.  II.— Armature  Winding 
Diagrams.  III. — Kletd  Coll  Construclion  and  Arrangement.  IV.— Armature 
Conatmction.  V.— Commutator  and  Brush  Holder  Construction.  VI.^ 
Motor  ("aslugs.  VII.— Motor  Suspensions.  VIII.— Bearings  and  Gears. 
IX.— Lubrication.  X.— General  Dimensions  and  Data.  XI. — Management 
and  Kepalr.    XII.— Railway  Motor  Design. 

200  Pages.    157  Illustrations  and  Table.    Price  $2.00. 


nrniS  ie  a  book  unique  In  Its  treatment  of  electric  railway  equipment.  The 
■*■  br^t  ten  chapters  are  devoted  lo  ralnutedescriptlon  of  the  detatlsof  electric 
railw;iy  motorn  that  are  In  use  to-day.  Kdch  organ  of  an  electric  railway  motor 
Is  i:iken  up  in  turn,  described  and  illustrated  by  e.xamples  of  present  and  past 
practice,  and  lt-(  operation  explained  In  the  light  of  practical  experience.  In 
short,  the  review  of  current  pracllce  Is  of  such  a  nature  as  to  bring  out  the 
reason  why  the  electric  railway  motor  Is  built  as  it  is  to-day.  For  example, 
tleld  magnets  of  different  types  of  motors  are  Illustrated  and  compared,  and 
their  feat  ores  of  merit  and  fiiulis  pointed  out.  Armatures,  armature  windings, 
brnsh  holders. suspensions  and  other  details  are  similarly  treated,  each  detail, 
however  tninute,  t>elng  exhaustively  considered.  The  last  two  chapters  are  de- 
voted, one  to  the  management  and  repair  of  electric  railway  motors,  and  the 
other  to  railway  motor  desfttn.  a  corapleic  design  being  worked  out  as  an  ex- 
ample. A  table  gives  authoritative  dataof  all  types  of  railway  motors  in  com- 
mon use.  both  In  America  and  Europe.  Sentpontpalil  on  receipt  of  prlce> 


ELECTRICIAN  PUBLISHING  GO  ,  510  MARQUETTE  BLDG.,  CHICAGO. 


a^nE> 


MOTORMAN'S  GUIDE, 

A  PRACTICAL  TREATISE 

■ OPif 

Street  Railway  Motors; 

— on • 

How  to  Become  a  Practical  Motormaiir 

By  J.  W.  CAYETTY. 
T?»rioe,      =      ^      =      ^      =      =      SOo. 

CONTENTS. 

1.  Introduction.  2.  Car  wiring.  3.  How  to  locate  trouble  in  your  car  while 
on  the  road.  4.  How  to  cut  out  a  motor.  5.  Information  on  "K"  controUere, 
6.  How  to  locate  trouble  in  a,  reversing  switch  and  how  to  overcome  it.  7.  How 
to  reverse  a  car  in  order  to  obtain  best  effects.  8.  Points  about  motors  that  should 
be  looked  after  closely.  9.  Short  circuits.  What  a  short  circuit  means  and  how 
to  locate  it.  10.  Information  on  incandescent  light  circuits.  11.  Electric  motor 
force,  or  how  armature  rotation  is  obtained.  12.  How  to  increase  the  speed  of  a 
motor  by  changing  two  connections.  13.  General  information  on  Westinghouse 
motors.  14.  Westinghouse  fuse  block.  15.  Westinghouse  lightning  arresters, 
10.  Westinghouse  lamp  circuit.  17.  Information  on  open  circuits  and  sparking 
brushes.  18.  Some  questions  you  may  be  called  upon  to  answer.  19.  Points  of 
interest  to  all.     20.  Conclusion.     21.  Diagram  of  car. 

EXTRACT  FROM  INTRODUCTION. 

"Recognizing  the  fact  that  not  one  motorman  in  twenty  thoroughly  under- 
stands his  motors,  I  feel  that  I  am  giving  them  great  value  for  their  money,  and 
at  the  same  time  furnishing  them  with  the  means  of  holding  a  position  on  any 
line  they  may  be  employed  on.  While  serving  as  foreman  in  different  car 
houses,  the  author  has  been  able  to  gain  a  great  many  pointers  that  will  come  upon 
the  examination  of  motormen  and  conductors,  and  having  possessed  these,  together 
with  my  knowledge  of  electricity,  I  feel  perfectly  safe  in  stating  that  they  can- 
not ask  you  any  question  that  I  have  not  honestiy  and  correctly  answered  in  this 
little  book.  If  you  wish  to  learn  the  value  of  this  book,  go  to  your  electrician,  or 
man  in  charge  of  your  motors,  and  ask  him  for  information,  and  then,  and  not 
until  then,  will  you  learn  the, true  value  of  this  book.  It  has  always  been  under- 
stood by  all  electricians  or  foremen  of  car  houses,  that  no  information  of  any 
importance  be  given  to  any  one  outside  of  their  class,  and  consequently  most  men 
running  cars  to-day  are  ignorant  of  their  motors." 

^^nd    "for-    ^o|33r. 

ELECTRICIAN  PUBLISHING  CO., 

510  MARQUETTE  BLOC,  CHICAGO. 
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CEDAR  POLES 


Prom  1 6  F«et  to  70  Feet. 
SPECIAL  PRICES  OH   SMALL  POLES. 


CM. WORCESTER  CO. 

SUITE   IZOB  TRIBUNE  BLDG.  CMICASO. 


i  IC      CJ  s. 


bS»'» 


*^^^    ^*''>^^vv     MORSE  CEDAR  CO., 

^  ^  X  ^  %^  SAGINAW,    MICH. 


IDAHO 


8,000  in  one  yard,  now  ready  for 
shipment.  40  ft.  to  70  ft.  Ion;:, 
7  in.  and  up  tops.    Must  be  moved. 


CEDAR 
POLES 


Large  stocks  Michigan  White  Cedar 
Poles.    Write  for  Prices. 


FRANCIS  BEIDLER  &  CO., 

519  W.  22d  St.,  Chicago,  ill. 


M.KLCIN    &  SON. 


LINE  BUILDERS'  TOOLS. 

Our   Tool    Book    tells   about    tbem. 
It  Is  of  interest  to  all  linemen.      Get 
a  copy  now.    FREE. 
Headquarters  for  Linemen's  Tools 


CHICAGO, ILL 


CEDAR 


WRITE 


POLES 


PRICES 


A.  P,  HOPKINS  &  CO. 

ESCANABA,    MICH. 


Central  Manufacturing  Go. 

Chattanooga, 
Teen. 

Mfrs.  and 
Dealers  In 

7eUov  Fine, 
Otoss  Arms, 
Looust  Fins, 
Oat  Flng,  Slectrioal  Uooldinge,  Oalc  Sraekets, 

LABOB  -^TOCKb  UN  HAND. 

Delivered  prieeB  quoted,  F.  O.  B.  cars,  your  city, 

iQ  any  quantity, 

1^"  •WtilTB      US. 


Practical  Runnfng  of  Dynamos. 

A  little  booklet  on  the  care  and  the  lucatlng 
I  and  remedying  of  troubles  Id  aynamo^  io^ 
I  viotors. 

Catalogue  of  mechanical  and  electrical  books 
I  free. 

ELECTRICIAN  PUBLISHING  COMPANY. 

510  Marquette  Bldg.,  Chicago. 


BUY  YOUR  POLES  FROM  FIRST  HANDS-THE  PRODUCER. 

Dii   cm  ucD  I  iiiiDCD  on    merchants*  national 
.  Ml  rULRlCn  LUHlDtn  bU.,  bank  bldg.,  Chicago. 


ROPER  LUMBER-CEDAR   CO., 

OFFICE:    Room  5  Leisen  &  Henes  Block, 
IN/IEIIM^IVIINEE,  -  IVII^I-I. 


POLES 


LOCUST  PINS 


TEN    YEARS' 

EXPERIENCE    IN     MAKING 

enables  us  to  know  what  we  are  talking  about  when  we  assure  you  that  our  pins  will  shed  water 
better,  fit  better,  and  last  loneer  than  others.  Then  there  is  a  difference  in  timber.  Ours  the 
best  that  grows.         CAROLINA  LOCUST  PIN  Si  MICA  CO.,  Franklin,  N.  C. 


PINS 


TOWERS  PIN  &  BRACKET  CO. 

ELLIJAY,   CA. 

MANUFACTURERS     OF 

Locust  and  Oak  Pins  and  Brackets. 


BRACKETS 


WHITE  CEDAR  POLES 
Hall  L.Brooks 

TOMAHAWK,WIS. 


POLES,  TIES,  POSTS. 


PRODUCERS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 
We  want  your  Inquiries  always. 


]r^veWHITE^S°Lti 

of  all  sizes. 

Let  us  quote  you  prices. 

PACE  &  HILL  CO. 

1235  Guaranty  Bldg. 
MINNEAPOLIS,  MINN. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.  W.  PHELAN, 

277  Broadway,  New  York 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN,  ELEC- 
TRICIAN OBIAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES, 
TRY  A  CARD. 


IDAHO  CEDAR  POLES.  HTIESu 

LOW  PRICES.    LONG   LENGTHS  A  SPECIALTY.        ■■ 

arcs:  1-5--,,  ■  POLES 


YARDS-  J  IDAHO. 
TAKUa.  ,  MONTANA. 


WESTERN  LUMBER  &  POLE  CO. 


Main  Office,  DENVER,  COLO. 


Yellow  Pine  stock,  100,000 
6x8-8  ft.  ChBstnut  and  Oak, 
large  stock,  standard  sizes. 

1^  1   (Southern  WKIte  Cedar) 

g  )  long  leB.f  Yellow   Pine 

^  /  oct&.gon&l  B.nd  squ&re, 

'  (.  CKestnut  and  Cypress, 


Manufactured  by 

ECCLESTON  LUMBER  CO., 

29  Broadway,  NEW  YORK. 

■Prompt  dtli-Otrits  from  jlocK,  /fttu 


IVellow  Pine  Cross  Arms,  Pins  and  Braciiefs.  ^orKcty yard. or  direct  j^ron 
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CEDAR-PDLES 

LINDSLEY      BROS.      CO.  THE    LIN  D  S  LEY    B  ROS.      CO. 

(MICHIGAN       POI-ES)    CHICAGO.  :  '  (WESTERN     P  OL.  ES  )  SPDKAN  E.    WASH. 

ADDRESS      INqUIRIES    TO      GENERAL      OFFICES        TRIBUNE:      BLDG.    CHICASO. 


WE  SELL  6  AND  7-INGH  25s  AND  30s. 

Of  course  that  isn't  the  only  size  we  handle,  but 
as  we  have  more  than  our  share  of  these,  we 
want  to  call  your  attention  to  them. 

Better  drop  us  a  line  if  you  are  at  all  interested. 

MALTBY  LUMBER  COMPANY, 

509  PHOENIX  BLOCK,  BAY  GITr,  MICHIGAN. 


CEDAR  POLES 

CARNEY  BROTHERS  COMPANY, 

610  Chamber  of  Commerce,  CHICAGO,'  ILL. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Slock  Constantly  on  Hand 


Poles 


CEDAR  POLES  AND  POSTS 


W^  MUELLER    COMPANY 

Main  office  \z\HZ-\5  Marquette  duilding 

CHICAGO. 


JimmmmMim 


YARDS  -  N£W  OULUTH.MJMM.-  PLOODWOOO,  MINN.  -  WEtXERS.MINN. 


IDAHO,  WiSCOMStM, 


MIOHIGAM 


CEDAR  POLES 


FOR  TELEPHONE,  TELECRAPH, 
ELECTRIC    LIGHT,     TROLLEY. 


POSTS,    POLES.    TIES    AND    EVERYTHING    IN    WHITE    CEDAR 

YAKDS      IS    IDAHO      ANI)      AT      WASHBLKN,      PI.UMM  ER    ■  ANI>       MRULK,      WrsCONSlN. 


JOHN.  H.  FOWLER 


GENERAL  OFFICE;    1705  FISHER  BLOG^.    CHICAGO. 

□..^..k  nff.v.c  -J  Washburn.  Wisconsin,  and 
Brancli  Offices,  j  jp^^^^j  ,^j5„|„j,„„ 


FOWLER-JACOBS  CO. 


euUv/v-  "^js\JJy: 


IPaXMaxa^  OM^^fjcJ^  §iM>(ywwW  eKjurw  ^. 


GEDAR  POLES  ?ED*'^,'iils"""^ 

SPECIAL    PRICES    UPON    APPLICATION. 
PROMPT    SHIPMENT    A    SPECIALTY. 

&.  E.  WHITMORE,  230-31-32  Lumber  Exchange,  Minneapolis.  Minn. 


\A/  H  i  ± 


d  a  r 


Large  Assortment.    Quick  shipments. 

WISCONSIN  TIMBER  &  LAND  CO. 


MATTOON, 


WISCONSIN 


POLES 


W.  C.  STERLING  &  SON, 

MONROe,   MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years- 


TIES. 


White  Cedar  Poles 


THE  BEST  POLE  IN  THE  MARKET  FOR 
TROLLEY  ^k.  ELECTRIC  LIGHT  WORK 
Yellow   Pine  Cross-Arms.   Locust  ana   Oaic    Pins. 
Large  Stock  Always  on  Hand.      AsIc  for   Prices. 
STANDARD  POLE  k  TIE  CO.,    •    505  VENEZUELA  BLOC,  NEW  YORK,  N.  Y. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONG  LEAP 

PINE  AND  FIR. 


MICHIGAN  WHITE 


LARGE  STOCK. 


PROMPT  SHIPMENTS. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 
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OEAROORN     DRtJO    &    OMIEIVIIOAl-    \A/ORKS 


I  20  LIBERTY  STREET    NEW  YORK. 


iO. BRANCH  OFFICES  IN  U.  S. 


27-34  RIALTO  BUILDING,  CHICAGO. 


SAMSON  TURBINE 

The  gates  on  the  SAMSON  are  so  constructed  that  all 
movable  parts  have  a  maximum  wearing  surface;  further- 
more, the  material  used  in  their  construction  is  of  the 
finest.  These  two  points  assure  a  LONG  LIFE  to  the 
gate  and  consequently  prevent  leakage. 

"^''X^'^tTi"'"    JAMES  LEFFEL  &G0.,  Springfield,  Ohio,  U.S.  A. 


''Practical  and  to  the  Point" 

IS  ALL  THAT  NEED  BE  S.VID  OP 

THE  TELEPHONE  HAND-BOOK 

By  IlEnBERT  Laws  Webb. 

160    Pages,    133    Illustrations, 
Cloth,    Price    $1.00. 

The  book  for  those  interested  in  telephony. 

ELECTRICIAN   PUBLISHING   CO., 

5IO  Marquette  BIdg., 
CHICAGO. 


JEFFREYsMCHIlRI. 


FOR  CATALOGUE, 


THEJE'FREY.MFGrCO. 


S.    MORGAN -SMITH    CO., 


Pall- 

MGCormickTurbines 

4,000  H.  p.,  72  feet  head, 
arranged  to  drive  generator 
andasingle  turbine  to  drive 
exciter.  Five  settings  bui't 
for  the  Hudson  River  Water 
Power  Company's  Spier  Falls 
plant  and  14  paira  51  i  nch  for 
their  plant  at  MechanlcsviUe, 
N.  Y.   ■ 

Write  for  catalogue,  if  con- 
templating purchase 
of  turbines. 

York,  Pa.,   U.  S.  A. 


t 


J)IXON'S    Graphite    Brushes    are    guaranteed    to   be 
smooth,  noiseless  and   non-sparking  under  proper 
conditions.   We  believe  them  to  be  every  way  superior  to  any  other 
make  of  graphite  or  carbon  brush.    ISend  for  booklet  125  m. 

JOSEPH  DIXON  CRUCIBLE  COMPANY,  Jersey  City,  N.  J. 


MECHANICAL 

Engineers  interested  in  electricity  should  send  for  our  complete 
Catalogue  (mailed  free  to  any  address).  Any  electrical  book  pub- 
lished sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO.,  ■  510  Marquette  BIdg.,  Chicago. 


ARE  YOU  LOOKING  FOR  MONEY? 

If  so,  buy  WALRATH  QAS  OR  GASOLINE  ENGINES. 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Exposition. 

It  will  produce  as  good  a  com- 
mereial  light  as  that  of  an  auto- 
matic steahi  engine,  cither  belted 
or  direct  connected  generator. 
Simple.  Economical  and  Reliable. 

bend  for  Catalogue  W. 

MARINETTE  IRON 
WORKS  MFQ.  CO., 

MARINETTE,  WIS. 

AGKNCIES— 
801  FlBher  Building,  Chlcaeo.         619  Stevenson  HulldlnB,  Indianapolis. 
703  mjou  BuUdlDK,  Plttsbure. 
MacKay  EnglneerlDK  Co.,  149  Uroadway,  New  York. 

Mackay  Engineering  Co.,  lOO  Boylslon  St.,  Boston. 

Strong,  Carlisle  A  Hammond  Co.,  Cleveland. 


THE  WILLIAM  TOD  CO. 


BUILDERS  OF 


CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


Main  Office  and  Works: 
YOUNCSTOWN,  OHIO. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,    PA. 


HAWKINS' 


NEW  CATECHISM 
OF  ELECTRICITY. 

Plan  of  the  Work,  Contents,  Etc. 

Tlie  New  Catechism  of  Electricity  will  be  found  to  be 
surprisingly  plain,  and  free  from  useless  and  ambiguous 
terms.    The  plan  upon  whicli  it  is  arranged  is  unique. 

The  book  is,  first  oE  all,  intended  to  be  plain  and  in- 
structive; some  300  illustrations  have  been  introduced, 
so  that  the  mere  pictures  will  afford  almost  a  knowledge 
of  the  subjects. 

It  is  a  school  book  from  the  manner  in  whicli  it  pro- 
ceeds from  the  simple  facts  to  the  abstract  principles 
which  the  facts  indicate;  it  is  also  a  book  of  reference 
through  the  index  of  seventeen  double  colimins  of  fine 
type  pages;  by  means  of  this  index  a  thousand  items  of 
practical  imponance  are  at  once  available. 

It  is  an  up-to-date  work,  which  has  cost  a  large  outlay 
of  capital  and  time,  and,  in  short,  it  is  doubtful  if  any 
more  attractive  book  has  ever  been  issued— or  one  more 
useful. 

The  subjects  treated  upon  are  as  fo'lows:  Dedication 
to  Thomas  A.  Edison,  with  engraving  of  Mr.  Edison; 
Preface  and  Introduction;  Nature  ana  Source  of  Elec- 
tricity and  Magnetism. 

The  Dynamo;  Conductors  and  Non-Con  due  tors;  Sym- 
bols, abbreviations  and  definitions  relating  to  electric- 
ity; Parts  of  the  Dynamo;  The  Motor;  The  Care  and 
Management  of  the  Dynamo  and  Motor. 

Electric  Lighting;  Wiring;  The  rules  and  require- 
ments of  the  National  Board  of  Underwriters  in  full; 
Elf^ctrical  Measurements. 

The  Electric  Railway;  Line  Work;  Instruction  and 
Cautions  for  Linemen  and  tlie  Dynamo  Room;  Storage 
Batteries;  Care  and  Management  of  the  Street  Car 
Motor;  Electro  Plating. 

The  Telephone  and  Telegraph ;  The  Electric  Elevator; 
Accidents  and  Emergencies,  etc.,  etc. 

The  full  one-third  part  of  the  whole  work  has  been 
devoted  to  the  explanation  and  Illustrations  of  the  dy- 
namo, and  particular  directions  relating  to  its  care  and 
management;— all  the  directions  are  given  in  the  sim- 
PRICE  S2.00.  plest  and  most  kindly  way  to  assist  rather  than  confuse 
the  learner.  The  names  of  the  various  parts  of  the  ma- 
chine axTalso  given  with  pictorial  illustrations  of  the  same.  

In  the  Catechism  no  less  than  25  full  page  illustrations  have  been  given  of  the  various  draamo 
machines  made  in  different  parts  of  the  country,  and  an  equal  number  of  part  pago  Illustrations. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  CHICAGO. 


REG.TRADE MARKS   Jhe  Rhosphor  BRONZE  SmeltingCo.Iimited, 

"     2200   WASHINGTON  AVE.,PH1LADEL,PHIA. 
I      "ELEPHANT  BRAND  PHOSPHOR-BRONZE  ' 

■  INGOTS.CASTINGS, WIRE, RODS,SHEETS, ETC. 
X^ife.«V'  ■     — DELTA    METAL,— 

'/X  CASTINGS,  STAMPINGS  AND^Vfe-GINGS 


ORIGINAL  AND  Sole  Makers  IN  THE  U.S 
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The  Westinghouse  System 
of  Multiple  Unit  Train  Control 


It  has  been  subjected  to  a  series  of  continuous  competitive  tests.  Railway  Managers  should 
be  interested   in   the   results   obtained,   which   will   be   gladly   furnished   upon   application. 

It  is   electro-pneumatic. 

It  is  the  result  of  eighteen  years  of  electrical  and  thirty-seven  years  of  pneumatic  engineer- 
ing   experience. 

It  is  independent  of  line  voltage,  preventing  the  possibility  of  accident  through  failure  of 
line    current. 

It   is   simple   in   design,   construction  and   operation. 

Its   operating   power   being   air,  numerous,  inefficient  and  bulky  electro-magnets  are  not  required. 

It   saves  from    10   per   cent   to   20  per   cent  in   power  over   other   systems   of   control. 

It   has   maximum   efficiency   independent   of   wide   voltage   fluctuations   on  the   line. 

It   enables   the   operator   to  have   the  train   under   perfect   control   at   all   times. 

It  automatically   opens  the   circuit   when  the   breaks  are   applied.. 

It   occupies   less   space   and   is  lighter  than   any   other   system  of  multiple  unit   control. 

It   can   be   operated   on   unprotected   third   rail   regardless   of  sleet,  snow,  ice  or  defective  contact. 


The  Westinghouse  Automatic  Coupler 
in  one  operation  couples  the  multiple 
unit  connections^  the  air-brake  hose^ 
and  the  lighting  and  heating  connections 


The  Westinghouse  Air  Brake  Co. 

PITTSBURG,    PA. 

THE  WESTINGHOUSE  BRAKE  CO.,  Ltd.,  London,  Eng. 
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Westinghouse 

A.  C.  Series  Arc  Li§:htin§:  System 


Westinghouse 

Series  Enclosed  Arc  Lamp 


Has  many  points  of  Superiority;  two  arc 

INSULATION  Sufficient  to  stand  a  break-down  test 

of  7,000  volts 

VENTILATION  Mechanism    not    affected    by     heat 

of  the  arc,  owing  to  separation  of  the 
arc  and  mechanism  chambers 


Indoor  Type 


Regulating  Transformer 


Westinghouse 

Constant  Current  Regulating  Transformer 


Is  part  of  the  equipment;  allows  the  circuits  to  be  operated 
at  a  high  power  factor.     Arc  circuits  insulated  from  primary 


Outdoor  Type 


Westinghouse  Electric  &  Mfg.  Co. 


Sales  Offices  in  every  Large  City 


Pittsburg,  Pa. 
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DO  YOU  WANT  THE  BEST? 

Then  ALWAYS  buy 

THE   MAXSTADT  PATENT  JOINT 

Manufactured  and  sold  by  tlie  owuers  of  the  ?*taxstadt  Patent  ^^o.  655,905. 
This  Is  the  best  Jolot  on  the  market  and  elves  entire  satisfaction  wherever  used. 

No.  882  represents  the  Joint  ready  for  use. 

Patented  August  1-i,  1900,  in  the  United  Stales  and  Foreign  Countries. 


No.  882. 
No.  884  represents  the  Joint,  twisted,  complete  on  the  line. 


No.  884. 

These  Joints  are  furnished  In  copper  for  copper  wire  and  In  tinned  steel  for  galvanized  Iron 
wire.    Samples  and  prices  will  be  sent,  without  charge,  upon  request. 

SOLE  OWNERS  OF  THE  MAXSTADT  PATENT  IMPROVED  AMERICAN  JOINT. 


CHICAGO  DIE  &  ELECTRIC  COMPANY, 


87-91    West  Lake  Street, 
CHICAGO,  ILL. 


''  SAFETY "  RUBBER  COVERED 

WIRE    AIMD   CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
IVI.      B.     A,LJSTIIM     &    OO., 

CHICAGO   REPRESENTATIVE. 

TH£  SAFETY  fSfSULiATED  WIBE  &  CABLE  CO., 


WORKS:  layonne.  N.J. 


114.110  1,IBJBRTV  STREET,  N.  Y. 


20th  CENTURY 

LAUNCHES 

When  figuring  on  your  summer  out- 
ing, we  know  you  will  be  in  want 
of  a  boat  of  some  description,  so 
you  can  enjoy  yourself  and  obtain 
the    benefit    of    your    vacation. 

SO  LET  US  FIT  YOU  OUT. 

RACINE  BOAT 

MANUFACTURING   COMPANY 


BOX  13,  RACINE,  WIS.,  U.  S.  A, 


The  ideal  gentleman's  pleasure 
craft.  The  finest  launch  that  floats. 
Speedy,  safe,  simple  and  reliable. 

15  FT.  FISHING  LAUNCH,  $150,00 

16  FT.  FAMILY  LAUNCH,    200.00 
35  FT.  CABIN  LAUNCH,  1,500.00 

Send  10  cents  for  8o-page  illus- 
trated catalogue  giving  the  truth 
in  deuil  about  the  best  boau  built. 


"WOOD" 

RAILWAY 

ARC  LAMPS 


i 

4 


i 

i 
I 
i 

i 

i 
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i 

I 

4-4-4-4-4-1-^4- 


MECHANISM  OF  RAILWAY  ARC  LAMP 

frispection  of  the  interior  of  &^n 
blfc  la..mp  often  revoo^ls  its  true 
w^orth.  Flimsy  devices  for  cheap- 
ening cost  of  m&nufact\jre,  make- 
sKlft  methods  of  assembling  parts 
BLnd  the  use  of  Inferior  materials 
betra^y  tKe  wortKlessnoss  of  a^r\ 
a.rc  laLOip  conclxjsively. 

"Wood"  a.rc  Ia.mps  present 
tKe  sa-me  high-grak.de  ^p- 
pearance  inside  aivd  outside. 
Every  deta,il  of  construction, 
e^nd  design  is  given  the  best 
attention  of  experienced  en- 
gineers a.nd  skilled  work- 
men. The  result  is  a  lamp 
tKa..t  will  sta.nd  inspection 
from  top  to  bottom,  inside 
a.hd  outside,  a.nd  its  opera- 
tion w^ill  sta,nd  the  test  of 
time  and  ha».rd  service. 

Fort  Wayive  Electric  Works 

MaCriufaicturer  of-  "  Wood  "  SysSems 

MAIN  OFFICE  AND  FACTORY 


FORT  wayne:,  - 


INDIANA 


WESTERN    ELECTRICIAN 


September  12,  1903 


I 


STURTEVANT 

GENERATING     SETS 


FOR  LIGHTING  SLnd  POWER 


Built  In  35  sizes  from  ly.  to  100  K.  W.    We  build  both  ENGINE  anfl  GENERATOR 
eacb  adapted  to  the  other  and  together  formlDg  a  portable  unit. 

WE  ALSO  BUILD  .  .  . 

ELECTRIC  FANS 

TO  MEET  ANY  SPECIFIC  EEQUIBEMENTS 

B.  F.  STURTEVANT  COMPANY. 

BOSTON,    MASS. 

NEW  YORK  PHILAQELPHIA  -.  CHIQI^PO  LONDON 

GLASGOW  PARIS  BERLIN  STOCKHOLM         AMSTERDAM  MILAN 
321 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  insulation  aod  mechanical  purposes,  in  sheets, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmingfton,  Del. 


The  Simplest,  Most   Practical   and    HTlo^     C  f^^\tkl  ^\tUtt  ^^  Ik  I 
Economical  Turn-down  Electric  Lamp      IIIG     E  W  W  111  W  IVIi  0/%Ih 

Style  1— Pull  string  for  bright  or  dim.    Style  2— For  variation  In  light  turn  bulb  one  way 
or  tho  other.    Write  for  bool<let  and  prices.    All  voltages  and  bases. 

ECONOMICAL  ELECTRIC  LAMP  CO.,  123  Liberty  St.,  New  York 


Kat.  tHftn. 


Inc.  18t»S. 


^Black  Diamond  File  Works  I 


TwaIv* 
Meials 
Awardtd  at 
international 
txpuslllont 


Special 
Prize 

Gold  Madal 
at  Atlanta, 
1895. 


ELECTRIC   HEATING  APPLIANCES 


....OF  ALL  KINDS.... 

AMERICAN  ELECTRICAL  HEATER  COMPANY, 

vrit«  tor  Catalogue.  17and  19  Spencer  Street,  DETROIT,  MICH. 


Crocker -Wheeler 
Company, 

Manufaoturers  and  Etectnioal  Engineers, 
AMPERE,  If.  J. 


SEMI'IMCLOSED  MOTOR 

Efficient,    well    designed,    strongly   built    and 
thoroughly  reliable  in  operation. 
Easily  attached  to  machines  or  tools. 
Write  for  our  bulletins  upon  its  applications. 


SAIE9  OFFICES  IN  ALL  LARGE  GITIES. 


avm  it*eoi>«  akk  ora  ha'j^w,  i.k  evjrmy  ii.RAi>iBict  uABowAmK 

BTOKia  IW  TEE  TcmvBr:  statks  ai»d  cakawa. 

g.  &  I  mWEl  COMPANY, 

i  PHiLAJriELiPHIA,    PA. 


BARE  COPPER  WIRE. 

RUBBER    COVERED    WIRE. 

WEATHER  PROOF  WIRE. 

MAGNET  WIRE.  LAMP  CORD. 


POWER  CABLES. 
TELEPHONE  CABLES.  OFFICE  WIRE. 

JOHN  A.  ROEBLING'S  SONS  CO., 

TRENTON,  N.  J. 


AGENCIES  AND    BRANCHES: 


NEW  YORK. 
SAN  FRANCISCO. 


CHICAGO.  CLEVELAND. 

PHILADELPHIA.      ATLANTA. 


® 


@) 


m  Xnill.  $3.00  Per  Aiiui.  ,  ?ssffi'^  s,x?!isss.^o".    CHICA60,  SEPTEMBER  19, 1903. 


10  Cents  &  Gop¥« 


No.  12, 


SIIVIPLEX.  WIRES  ANDCABLES. 

RUBBER  COVERED,  WEATHERPROOF.   UNOERGRQUND  AND  SUBMARINE. 

*""''r^hixson°"'^'      The  Simplex  Electrical  Co., 

1144  Monadnock  Block,  CHICAGO.  I  lO  State  Street,  BOSTON^  MASS; 


1889— Paris  l&xposition, 
Hedal  for  Rubber  Insulation. 

1893- World's  Fair, 
lEedal  for  Rubber  Insulation. 


THE  STAITDARD  FOR 

RVRRER  INiiiriiATIOK. 

Sole  Manufaoturers  of 


Qkonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  ""p?i'r'  Wires. 
THE  OKONITE  CO.,  Ltd 

S.'ft™Meh."«e;.(«"»9"»-        253  Broadway,  New  York. 


Geo.T.  Manson.Qen'l  Supl, 
W.  H.  Hodglns,  Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OP 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGtIOUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE: 
TELEPHONB,  TELBaRAPH  AND  PIRB  ALARM  CABLB6. 

All  Wires  are  tested  at  Factory.  JONESBOBO,  INn, 


IDEAL    FIRE    PROTECTION    FOR   ALL 
ELECTRICAL   APPARATUS. 

Highest  Awards  at  National  Export,  Central  Canadian, 
Pan-American  and  Charleston  Expositions. 

MONARCH    FIRE   APPLIANCE   CO., 
247-249  Peari  St.,  New  York  City. 


Manhattan  Flush  Plug  Receptacle 

The  newest,  neatest,  most  compact,  reliable  and 
up-to-date  Receptacle  on  the  marl<et. 

If  you  have  not  seen  It  get  one  before  placing  your 
next  order.  Fully  described  with  hundreds  of  other 
specialties  in  catalogue  No.  I6i    Frae  on  application. 

MANHATTAN  ELECTRICAL  SUPPLY  CO. 


NEW  YORK:  32  Corllandt  St. 


CHICAGO:  IBS  Fifth  Ave. 


CHICAGO    INSULATED    WIRE   CO,. 

152-154  LAKE  STR-EET. 

Bai.re  a^nd  Insulated  Wires  and  Cables. 
Galvanized  Steel  Stran-ds. 

CRESCENT  RUBBER  INSULATED 

WIRES  AND  CABLES 

Kstional  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

S3  BMtCLAY'sTR°^n.  ""i"  ^^"^  ^<>  Factory.  TfiENTON,  Ik  •> 


STANDARD   UNDERGROUND   CABLE  CO. 

322  The  Rookery,     Westlnghouse  Bldg.,     66  Liberty  St.,       1225  Betz  Bldg., 
Chicago.  Pittsburg.  Hew  York  City.       Philadelphia,  Pa. 

Mills  Bldg.,  San  FranclBCO.  10  Post  Office  Square,  Bostoa. 

BARE  AND  WEATHERPROdF  WIRES  AND  CABLES. 

Rubber  Covered  Wires  and  Cables.       Underground  Cables  for  all  Purposei. 


THOUSANDS    IN    USE. 

Bipolar  and  Multipolar  Motors 
from  }4  to  50  horsepower.  Dyna- 
,mos  from  10  lights  to  700.  We  seU 
^or  rent.  Good  profits  for  agents. » 
The  Hobart  Elec.Mfg.  C*.,Troy,  Ohla 


ELECTRICAL  ENCINEER- 
INC  lAUCHT  BY   MAIL. 

Writ©  for  our  free  Illostrated  Book. 
"Cfto  I  Become  ao  Electrical  Eagtieer?" 

We  teach  Electrical  EngiDeering,  Elec- 
tric Lighting,  ElecCnc  Railways,  Mechan- 
Ical  Engineering,  Meobanjcal  Drawing, 
etc.  at  your  home,  by  mail,  IneCiCute 
indorsed  by  Thos.  A.  Edison. 

Electrical  Engineer  Institute, 
Dept.  K.  240-242  W.  23d  St..  New  York. 


IHc  Pittsburg 

PHOENIX         NewYorlc 

GLASS  CO.    '^'"'''«" 

'■       V     Manufacturers  of 

Electric  Globes  and  Shades,  both 
Arc  /and  Incandesceat 

looer :  and  Outer  Globes  for  all 
enclosed  arc  systems 

CATALOGUES    SENT    ON    REQUEST 


triViPllvti       Wllvti        9Z  William  St..N.Y.Clty'. 

HAONET     WIRE     AND     BARE 
AND   TINNED  COPPER  WIRE. 


PACTOIllBs{f?s'^%N%rH. 


CHICAOO  OPPICBi  „  ^  „.„  „,,„„„  „ 
AND  STOCK      1 "''  "^  "■*''  BURBN  ST. 


H.  N.  FENNER,  President 


J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNIGHT,  Treasurer 


IME\A/     EIMOL^AIMD     BUT'T    COIVIF^AIMY 

MANUFACTURERS  OF 

IVIaoKiinery  -for   I  oscjla-ti  rtg  Electrical   \A/^ire 

Brtlding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.   Cable  Covering  Braiders 

•riiMK     CASTINOS    A    S  ^  K  C I  A.  i.-TY 


304  PEARL  STREET, 


PROViPEWOE,  R,  i„  U-  S.  A. 


WESTIIK  ElBcMcal  Ingimeni  Co., 

*^  ™"ii^  Waverly  Park,  NEWARK,  N.  J. 


Wetlon  "Round  Pattern"   Voltmeter,  Type  K. 


Ws  deaire  to  call  attention  to  a  lina  o{ 
loi«  priced  but  excellent  Switchboard  In- 
struments for  Direct-Current  Circuits, 
wbicb  we  designate  as 

"  Round  Pattern,"  Type  K. 

These  Instrnments  are  particularly  suitable  for 
Isolated  Plants  and  Feeder  Circuits  in  Railway 
and  Power  Plants.  Voltmeters  in  rangei  from 
3  to  150  volts.  Ammeters  in  ranges  froml  to 
20Oarap.  All  Weston  instruments  are  unsur- 
passed in  excellence  of  workmanship.  In  accu- 
racy and  economy  of  operation. 

Beblin— European   ^Veston   Electrical  Initru- 

ment  Co.,  RItteratrasse  No.  B8. 
Loimos— Elliott  Bros.,  Century  Worka,  Lewis- 

hC3. 
PiBis,  FaiHOE— E.  H.  Cadlot,  12  Rue  St.  Georgei. 
New  York  Oflic*— 74  Cortlandt  St. 


NOTICE  TO  THE  TRADE. 


The  Edison  Primary  Battery  is  fully  protected 
by  patent,  No.  430,279,  dated  June  17,  1S90, 
granted  to  Thomas  A.  Edison.  The  use  of 
renewals  purchased  from  unauthorized  persons 
is  an  infringement  of  this  patent,  and  will  be 
treated  as  such  by  this  company.     :■     ::     ::     :: 

EDISON  MANUFACTURING  COMPANY, 

ORANGE.  N.  J.,  U.  S.  A. 

83  Chambars  Strest,  New  York.        304  Wo-hash  Avenue,  Chicago. 
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m^ffissa 


Eingi®  t^iiet      Soivipw  Rtici. 
2,  3,  4,  6  and  9  Diict. 


iTANDARD  VITRIFIED 
CONDUIT  CO. 


39-41  Cortlandt  Strest, 
NEW  YORK. 


LARGEST  FACTORIES  IH  THE  WORLD 

EXCLUSIVELY  .  CONDUIT  .  AND  .  INSULATORS 


ANNUAL  CAPACITY 

25,000,000  Ft.  Conduit. 

4,000,000  insulators. 


Manhattan 
Tliird  Rail  Insulator. 


I SCHEEFFER  INTEGRA  TING 

WATTMETER 


9 

! 


TYPE  f  FOR  AlTatMATiMa  OUHREMT       TYPE  F  FOR  DIREOT  OURREMT  OIROUITS 

DUST    AND    BUG    PROOF 
IMPROVED  COMSTRUCTIOM 


rtPEF. 


Moving  pai*fs  aro  exfpsmofy  llghtt 
insuring  m  highly  soneltlvo  mnti  aO' 
curate  moterm 


WRITE  FOR  PRIOES  AMD  OESORIPTIVe 
LITERATURE. 


DIAMOND  METER 
COMPANY, 


PeoHa,  in,. 


U.  S.  A. 


DIRECT  OURREIIT. 


DUNCAN  INTEGRATING  WATTMETER 


FOR 


DIRECT  CURRENT  LIGHTING  AND  POWER. 

MOST  ACCURATE  AND  UP-TO-DATE  METER  UPON  THE  MARKET. 


OUSTPROOF 
NO  CONSTANTS 
SENSITIVE 
COOD  MAGNETS 
I.ARCE  DIAL 


DUNCAN  ELECTRIC  MFC  CO., 


LA    FAYETTE,    INDIANA. 

SEND    FOR    DESCRIPTIVE    BULLETIN.    
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Theelectrig  StorageBatteryGo. 


MANUFACTURER    OF    THE 


PHILADELPHIA 


"Cbloribc  Hccumulator ' 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PRICE   LIBTS   AND   BESCRIPTIVE   BULLETINS    FORWARDED   UPON    REttUEBT. 


SALES  OFFICES 

Philadelphia.          New  Yoke.              Boston.              Chicaoo,             Baltimore,               St.  LotJja,              San  Fkancisco,  Cleveland.                    Canada,                           Havana,  Cuba, 

AUeghen.v  .We.        100  Broadway.       60  State  St.      Marquette  Bldg.    Continental       Walnwright  Bldg.         Rialto  Bldg.  Citizens' Bldg.        Canadian  General        G.  F.  Greenwood,  Manager, 

and  19tb  St. Trust  Bldg.  Electric  (Jo. .  Ltd.  Toronto          34  Empedrado  St. 


Direct  and  Alternating  Current 

Generators 

FOR 

Lighting,  Power  and  Railway  Service 

Modern  Design                                   Accurate  Construction                             Superior  Performance 

National  Electric  Company 

Milwaukee 

Chicago :     Old  Colony  Bldg.                                                         Seattle  and       (  Kilbourne  &  Clark  Co 
Pittsburg :    Qellatly  &  Co.                                                        San  Francisco  f  kilbourne  «c  Clark  Co, 

CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 

General  Offices:     Centuhy  Building. 

NEWARK,  N.  J. 

Over  FIFTEEN  THOUSAND  (1  B.OOO)  miles  In  use.    Received  the 

highest  award  In  its  class  at  Paris  Exposition,  1900 

and  Pan-American.  Buffalo,  1901. 


AMERICAN  BRAND 
W£ATMtRPRO0F  WIRE  AMD  CAfilCS 


We  always  carry  a  large  stock  of 

WEATHERPROOF  WIRE 

for  prompt  ihipmeiits.     Samples 
and  prices  on  application. 

AMERICAN  INSULATED  WIRE  &  CABLE  CO. 

Main  Office  and  Factory: 
241-247  S.JetfersonSt..  CHICAGO,  ILL. 


An  INCANDESCENT  LAMP  represents  a  large  Investment  of  capital,  Ingenuity  and  skilled  workmanship,  it  is  sold  at  a  price  lo  low  as  to  necessitate  eternal 
'igllance  In  cutting  costs  to  a  minlmim.  A  successful  lamp  maiuficturer  can  aat  afford  to  experiment  witli  poor  materials.  This  explains  iiie  popularity  of 

BAKER  &  oo.'s  F*LATIINILJIV/I 

408  N.J.  R.  R.Ave..  NEWARK,  N.J.  1 20  LIBERTY  ST.,  NEW  YORK.  ■  B^^^^    ■       ■■    ^  ^i^  ■  ^  ■ 


We  Duy  arm 
Refine 
Platinum 
Scrap  also. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co — 

Allen  Company,  L.  B 11 

Allls-Chalmers  Company  .    22 

Alio  way  Electric  Co — 

Alphaduct  Mfg.  Co 9 

American  Battery  Co — 

American  Conduit  Company.  7 

Amer.  District  Steam  Co 20 

Amer.  Electrical  Heater  Co..— 

Amer.  EL  Telephone  Co 14 

American  Electrical  Works..  11 
Amer.  InsuL  Wire  &  Cable  Co.  3 
American  Eefl.<t  LlgbtingCo.— 
Amer.  Steel  <fe  Wire  Company  6 
American  Stone-Conduit Co..  7 
Arnold  Elec.PowerStat.  C0..17 
Automatic  Electric  Co 13 

Babcock  Jc  Wilcox  Co — 

Badt.  F.  B 17 

Baker  A  Company 3 

Baker  i  Co.,  W.  E 17 

Bamett  Company,  G.  AH 22 

Beardslee  Chandelier  Mfg. Co.  10 

Beldler  A;  Co.,  Francis 18 

Berthold  &  Jennings IS 

Bosaert  EL  Construction  Co. .  8 

Brooks,  Hall  L 19 

Brown   Chas.  L 17 

Bryan-Marsh  Company — 

Bryan,  Wm.  H 17 

Buckeye  Electric  Company.,— 

Burch.  Edward  P 17 

ButterBeld.  J.  F 17 

Byllesby  &  Co.,  H.  M 17 

Byrne  Const.  Co.,  M.  P — 

Camp  Company,  H.  B 7 

Carman  &Co.,  Charles  Whit- 
ney  17 

Carney  Bros.  Co 18 

Central  Antomobile  Repos'y.l2 


Central  Electric  Co b 

Central  Manufacturing  Co..  .— 

Chicago  &  Alton  Railroad — 

Chicago  Die  &  Electric  Co..  .— 

Chicago  Edison  Co 4,  12 

Chic.  Fuse  Wire  &  Mfg.  Co. .  .— 
Chicago  Insulated  Wire  Co..  1 

C.  M.  &St.  P.  R.R — 

Clark  WlreLTel&  Tel  C0..T.E.14 
Columbia  Incand.  Lamp  Co..— 
Columbus  Ins.  Wire  &  Br.  Co.l6 
Continuous  Rail  Joint  Com- 
pany of  America 3 

Coolldge,  Marshall  H — 

Crescent  Co 8 

Crescent  Ins.  Wire  &  Cbl.  Co.  1 
Crocker-Wheeler  Company.. 22 

Crumb  &  Company,  W.  H 17 

Cutler-Hammer  Mfg.  Co 10 

Cutter  Elec.  &  Mfg.Company— 


D.  &  W.  Fuse  Company , 

Dearborn  Drug  &  Chem.Wks. 
Diamond  Meter  Company . . . , 
Dickey-Sutton  Carbon  Co..., 
Dixon  Crucible  Co.,  Joseph.. 
Duncan  Electric  Mfg.  Co... 
Dustin  Co.,  Chas.  E , 


Eccleston  Lumber  Co 19 

Economical  Elec. Lamp  Co...  11 
Edison  Decorative  &  Minia- 
ture Lamp  Department 10 

Edison  Mfg.Company ] 

Edwards  &.  Company 10 

Electrical  Engineer  Institute.  1 

Electric  Appliance  Co 10 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company. . ,  12 
Emmons  Elec.  Const.  Co —  — 
Empire  Wire  Co I 


Ewing-Merkle  Electric  Co.. .  8 
Fahnestock  Transmitter  Co... 14 
Faries  Manufacturing  Co....— 
Farr  Tel.  &  Const.  Supply  Co.15 

Felt&Co.,  Chas.  E 17 

Field,  C.J 7 

"For  Sale"  Advertisements.. 12 
Ft.  Wayne  Elec.  Works.,  Inc.21 

Fowler,  John  H 19 

Fowler-Jacobs  Company 19 

Fulmer  Lumber  Co.,  D.  M 18 

General  Electric  Co 9 

General  Engineering  Co., Thel7 
General     Incandescent     Arc 

Light  Company 4 

General  Incand.  Lamp  Co — 

Gould  Storage  Battery  Co  —  — 
Gt.West.Smelt.&RefiningCo.lg 
Green  Fuel  Economizer  Co..— 
Gregory  Electric  Company  ..12 

Hart  Mfg.  Co 21 

Hartford   Steam   Boiler    In- 
spection &  Insurance  Co ...  16 

Harvey,  W.  H 17 

Hobart  Elec.  Mfg.  Company..  I 

Hoffman,  G.  W 13 

Holmes  Fibre-Graph.  Co 15 

Hopkins  &  Co. .  A.  P 18 

Humphrey,  Henry  H 17 

Illinois  Electric  Specialty  Co.— 

Illinois  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  &  Ins.  W.  Co. . .  I 
India  Rubber  &  Gutta  Percha 

Insulating  Company i 

Internat'l  Corresp.  Schools.  — 
International  TeLMfg.  Co.  ..14 

.Jackson.  D.  C.  &  W.  B 17 

Jeffrey  Manufacturing  Co..  .16 
Jewell  Electrical  Inst.  Co...,— 


Johnston,  Thomas  J. 
Jones  &  Son, J 


Kartavert  Manufacturing  Co. 
Eellogg  Switchboard  &  Sup- 
ply Company 15, 

Klein  &  Sons,  Mathias 

Kohler  Brothers 

Kuhlman  Electric  Co 

Leather  Preserv.  M.  Corp 

Leffel  &  Co.,  James 

Lindsley  Brothers  Company.. 

Loud's  Sons  Co.,  H.  M 

Lowell  Model  Co 


Machado  A  Roller 

Maltby  Lumber  Company..  . 

Manhattan  El. Supply  Co 

Marinette  Iron  Wks.  Mfg.  Co. 

Matthews  &  Bros.  .W.N 

McLennan  &  Company,  K . . . . 

Mechanical  Appliance  Co 

Mica  Insulator  Company 

Michaels  A  Hilly 

Minneapolis  Elcc.&Const.Co, 

Miscellaneous  Advs 

Monarch  Fire  Appl.  Co 

Monon  Railroad 

Monson  Burmah  Slate  Co 

Moon  Mfg.  Co.,  The 

Morse  Cedar  Company 

Mueller  Company,  William. 
Muneell  &.  Co.,  Eugene 


National  Carbon  Co 

National  Electric  Co 

National  India  Rubber  Co.  .. 

National  Tel.  Supply  Co 

Nernst  Lamp  Co 

New  England  Butt  Co 

New  York  Central  Lines 

New  York  Ins.  Wire  Co 

N.  Y.  Safety  Steam  Power  Co. 


^«»4»llHl.M^<jk        KKK.<a.«»:3 
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Nickel  Pla te  Road 18 

Northwestern  Electric  Co...  11 
Norton  Elec'l  Instrument  Co.— 

Okonite  Company,  The 1 

Orne  Electric  Co — 

Osborn-Morgan  Co 16 

Page  &  Hill  Co 18 

Paiste  Co.,H.  T 10 

Paragon  Fan  A  Motor  Co — 

Perrizo  &  Sons , 18 

Phelan,  D.  W 19 

Phelps  Company 1 1 

Phillips,  Eugene  F 11 

Phillips  Insulated  Wire  Co. .11 

Phoenix  Glass  Company l 

Phosphor-Bronze  S.  Co 16 

Plerson  Electric  Co — 

Pignolet,  L.  M 10 

Pittsburg  Sewer  Pipe  &  Con- 

duitCo 7 

Pittsburg  &  L.  S.  Iron  Co 19 

Porter  Cedar  Company 19 

Racine  Boat  Mfg.  Co 21 

Raymond  III.,  Francis 11 

Reisinger,  Hugo 5 

Reynolds  El  Flasher  Mfg.Co.— 

Roebllng's  Sons  Co.,  J.  A 22 

Roper  Lumber-Cedar  Co 18 

Safety  Ins.  Wire  &  Cable  Co.  10 

Sargent  &  Lunay — ■ 

Sawyer-Man  Elec.  Company.— 

Schott,  W.H 17 

Shelby  Electric  Company  ...— 
Simplex  Electrical  Co.,  The..  1 
Simplex  Elec.  Heating  Co.  ..II 

Smith  Co.,  S.  Morgan 16 

Sprague  Electric  Company...  7 

Standard  Elec'l  Mfg.  Co 9 

Standard  Pole  &  Tie  Co 19 

Standard  Tie  Company 18 


standard  Underg.  Cable  Co..  1 
Standard  Vitrified  Cond.  Co..  2 

Stanley  Instrument  Co 5 

Stanton,  LeRoy  W 17 

SterUng&Sou,  W.  C 19 

Sterling  Electrical  Mfg.  Co..  8 
Sterling  Electric  Company...  U 
Sterling  Varnish  Co.,  The.. ..22 
Stewart  Electric  Co.,  John  A. IS 
Stilwell-Bierce  &  Smlth-Vaile 

Company 9 

Stow  Mfg.  Company — 

Stromberg- Carlson  Tel.  Mfg. 

Company 15 

Sturtevant  Company.  B,  F...23 
Swedish-American  Tel.  Co.  ,15 

Tod  Company.  William 16 

Torrey  Cedar  Company 18 

Towers  Pin  &.  Bracket  Co....  19 
United  Electric  Heating  Co..— 
Valentine-Clark  Co.,  The  ...19 
Varley  Duplex  Magnet  Co...  8  . 
Vulcanized  Fiber  Company,  32 

Waclark  Wire  Co .12 

Wagner  Electric  Mfg.  Co — 

Walsh's  Sons  &  Company 12 

Warren  Elec.  Mfg.  Co 17 

Western  Electric  Company...  7 

Western  EL  Supply  Co 9 

Western  Lumber  &  Pole  Co. .18 
Westlnghouse  Air  Brake  Co.— 
Westlnghouse      Electric     A 

Manufacturing  Co — 

Weston  Electrical  Inst.  Co. ..  1 
Whitehead  Machinery  Co....— 

Whitmore.  A.  E 19 

Wllmerding,  C.  H 17 

W  isconsln  TimberA  Land  Co.  19 

WorcfiHter  Company.  C.  H I8 

Yost  Electric  Mfg.  Co 21 

Young.  A.  B — 
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MANUFACTURED  BY 


Motors, 
Switches, 
Arc  Lamps,  hh      ■-        p 

Circuit  Breakers, Etc., Etc.    Ul    kl    uO. 

CHICAGO  EDISON  COMPANY,  139  Adams  Street.  CHICAGO. 


BULLETIN 
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■ULLETIN 
No.  6i 

BULLETIN 
No.  63 


BULLETIN 
No.  164 


BULLETIN 
No.  156 

BULLETIN 
No.  162 

BULLETIN 
No.  162 

G.I. 


STANDS  FOR   ELECTRICAL  AND   MECHANICAL  PERFECTION. 
Bullat  Inm,     Blumprlnt*,     Photogrmphm,     Eatlmat  mm.     Etc.,     Mmllmd     Upon    Application, 

GENERAL  INCANDESCENT  ARC   LIGHT  CO.,  NEW  YORK,   N.  Y. 


220  Devonshire  St.,  Boston,  Mass. 
1218  Marquette  Bldg.,  cnlcago,  111. 


638  Century  Bids.,  St.  Louis,  Mo. 
1732  Champa  St.,  Denver.  Colo, 


510  New  England  Bldg.,  Cleveland,  Ohio. 
319  Hay  ward  Bldg.,  San  Francisco,  Cal. 


57  Perin  Bldg.,  Cincinnati,  Ohio. 
115-117  Cannon  St.,  London,  E.  C.  Eng. 
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There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

M  A  B I  RS  H  ANA/ 


Authorized  Manufacturers  of  th« 


A.TTrix: 


:xiBL.i 


Ttil 


NM/^IRI 


i  The  India-Rubber  and  Cutta-Percha  Insulating  Co., 


« 


Sales  Office, 
tD  Cortlandt  St..  New  York. 


MAIN  OFFICE,  Glenwood  Works, 

YOIMKI 
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For  all 

special  lighting 

purposes 

use 

"Electra" 

Flame  Light 

Carbons. 


^THESUNS 

HUGO  REISINGER,  ir  Broadway,  NewYork."^ 


Ask  for 

Special  list 

on 

High 

Grade 

Battery 

Carbons. 


The  Pretty  Girl  Calendars  are 
distributed  every  month.  If  you 
don't  get  these  regularly  send  us 
your  name  for  our  mailing  list.  At  the  same 
time  you  might  as  well  state  when  you  will  need 
more  transformers.  Then  when  you  do  order, 
think  of  Pittsburgh  and  send  your  order  to   us. 


CHICAGO,  ILL. 


ELECTRICITY  FOR  ENQINEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  $2.60. 

ELECTRICIAN  PUBLISHING  CO., 
910  Marquette  Building,  •  •  OMIO, 


ACNETIC    SUSPENSION 

STANLEY  RECORDING  WATTMETERS. 

NO  WEAR.  NO  REVENUE   LOST. 

NO   FRICTION.  ALL  CURRENT   USED  RECORDED. 

Send  for  description  and  book  full  of  good  information 

"A  BO  U  T   M  ET  E  RS." 

STANLEY  INSTRUMENT  CO.,  GREAT  BARRINGTON,  MASS.,  U.  S.  A. 

EUROPEAN  OFFICE,  23  Boulevard  des  Itailens,  Paris,  France. 

r  FOK  PACIFIC  COIST— J?iO.  HARTII'I&  CO.,  San  Francisco,  Cal.,  Las  Angeles,  Cal.  and  Seattle,  Wasli. 
.  J     FOR  COLORADO,  IDAHO,  MONTANA.  NEW  MEXICO  and  WYO.MING- 
'  )  THE  HENDRIE  4  BOITHOFF  M'f'ft  &  SUPPLY  CO.,  Denver,  Col. 

L  FOR  MEXICO— VICTOR  M.  BRASCBI  S  BRO.,  Mexico  City.  
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American  Steel  &  Wire  Co. 


Chicago 


New  Tork 


Worcesfar 


Denver 


San  Francisco 


BARE   AND    INSULATED 

ELECTRICAL  WIRES 


CLASSIFIED    INDEX   OF    ADVERTISEMENTS. 


Adjusters,  Inc.  Jjamps. 

Inc,  El.  Lt.  Manipulator  Co. 

Air  Brakes. 

Westinghouse  Air  Brake  Co. 

Anchors  (Tel.  &  Tel.) 
Matthews  &  Bro.,  W.  N. 
Vnnnnciators. 

Central  Electric  Co. 
Edwards  &,  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

AutomoMle  Repository. 

Central  Automobile  Eeposty. 
Batteries  and  Jars. 

■    Central  Electric  Co. 
Edison  Mfg.  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Bells,  Buzzers,  £tc. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  Bressing. 

Dixon  Crucible  Co.,  Jos. 
Leather  Preserver  Mfg.  Corp. 

Belting. 

Leather  Preserver  Mfg.  Corp. 

u  lowers. 

Sturtevant  Co..  B.  F. 

Boats. 

Racine  Boat  Mfg.  Co. 
Boiler  Compounds. 

Dearborn  Drug  &  Chem.  Wks. 

Boilers. 

Babcock  &  WUcox  Co. 
rUinois  Maintenance  Co. 
N.  Y.  Safety  Steam  Power  Co. 
Whitehead  Machinery  Co. 

Books.  Electrical. 

Electrician  Publishing  Co. 

Brushes. 

Central  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Fibre-Graphite  Co. 

Western  Electric  Company. 

Cahle  Hansers. 

National  Tel.  Supply  Co. 
Western  Electric  Co. 

Cables,  (See  Wires  and  Cables) 
Carbons,     Points    and 

Plates 

Central  Electric  Co. 
Chicago  Edison  Co. 
Dickey-Sutton  Carbon  Co. 
Electric  Appliance  Co. 
National  Carbon  Co. 
Reislnger,  Hugo. 
Western  Elect.  Supply  Co. 

Castings. 

New  England  Butt  Co. 
Smith  Co.,  S.  Morgan. 

Chains. 

Jeffrey  Mfg.  Co. 

Circuit  Breakers. 

Cutler-Hammer  Mfg.  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
Western  Electric  Company. 
Weatinghouse  El.  &  Mfg.  Co. 

Coal   and  Ashes    Hand- 
ling Blachinery. 

Jeffrey  Mfg.  Co. 

Coils  and  Magnets. 

Varley  Duplex  Magnet  Co. 
Western  Electric  Co. 

I^ommntator  Compound. 

Alien  Co.,  h.  B. 
McLennan  &■  Co.,  K. 

Conduit  and  Conduits. 

Alpbaduct  Mfg.  (Jo. 
American  Conduit  Company. 
American  Stone  Conduit  Co. 
Camp  Company,  H.  B. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Field.  C.  J. 

PlttHbiirgSewerPIpe  A  Con- 
duit Co, 
S'lpraeue  Electric  Co. 
Slandard  Vitrified  Cond.  Co. 
Western  Elect.  Supply  Co. 


Contractors  and  £lectric 
Light  Plants. 

Crocker- Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  Elec.&Mfg.Co. 

Cross-Arms,     Pins     and 
Brackets. 

Berthold  A  Jennings. 
Central  Electric  Co. 
Central  Manufacturing  Co. 
Ecoleston  Lumber  Co. 
Standard  Pole  A  Tie  Co. 
Towers  Pin  &  Bracket  Co. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 

Cut-Outs  and  STVitches. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
'  Chicago  Edison  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Bynamos  and  JU otors. 

Central  Electric  Co. 
Crocker -Wheeler  Co. 
Dustiu  Co.,  Chas.  E. 
Ewing-Merkle  Elec.  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Illinois  Maintenance  Co. 
Jones  &  Son,  J. 
Mechanical  Appliance  Co. 
National  Electric  Co. 
Northwestern  Electric  Go. 
Sprague  Electric  Co. 
Stewart  Elec.  Co.,  John  A. 
Stow  Manufacturing  Co. 
Sturtevant  Co.,  B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 
Whitehead  Machinery  Co. 

£cenomlzerB,  Fuel 

Green  Fuel  Economizer  Co. 

Electric  Heating  Appl. 

American  Elec.  Heater  Co. 
Simplex  Elec.  Heating  Co. 
United  Electric  Heating  Co. 
Western  Electric  Co. 

electric  Railiv^ays. 

Grocker-W heeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Electrical  and   Mechan- 
ical Engineers. 

Alloway  Eiectrlc  Co. 
Arnold  Elec.  Power  Stat'n  Co. 
Badt.  F.  B. 
Baker  &  Co.,  W.  E. 
Brown.  Chas,  L. 
Bryan,  Wm.  H, 
Burch.  Edward  P. 
Butterfleld  J.  F. 
Byllesby  A  Co..  H.  M. 
Byrne  Const.  Co.,  M.  P. 
Carman  ACo.,  Chas. Whitney. 
Crumb  A  Company,  W.  H. 
Emmons  Elec.  Const.  Co. 
Felt  ACo.,  Chas.  E. 
General  Engineering Co.,The 
Harvey.  W.  H. 
Humphrey,  Henry  H. 
Jackson,  D.  C.  &  W.  B. 
Kohler  Brothers. 
Michaels  A  Hilly. 
Orne  Electric  Go. 
Sargent  &  Lundy. 
Schott,  W.  H. 
Stanton,  Le  Roy  W, 
Wilmerding,  C.  H. 

Electrical  Instruments. 

(Becordlng  and  Testing.) 
Central  Electric  Co. 
Diamond  Meter  Co. 


Duncan  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Go. 
General  Inc.  Arc  Light  Co. 
Illinois  Elec.  Specialty  Co. 
Jewell  Electrical  Inst.  Co, 
Machado  A  Roller. 
Norton  Elec'l  Instrument  Go. 
Pignolet,  L.  M. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Go. 
Westinghouse  El.  &  Mfg.  Co. 
Weston  Electrical  Inst,  Co. 

Electro-Plating   aiach'y. 

Crocker-Wheeler  Company. 
General  Electric  Co. 

Elevators- Convey  or  s. 

Jeffrey  Mfg.  Co. 

Engines,  ftras  and  easo- 
Uue. 

Lowell  Model  Co. 
Marinette  Iron  Wks.  Mfg.  Co. 

Engines.  Steam. 

Allis-Chalmers  Company. 
Dustin  Co.,  Chas.  E. 
Illinots  Maintenance  Co. 
N.  Y.  Safety  Steam  Power  Co. 
Stewart  Elec.  Co.,  John  A. 
Sturtevant  Co.,  B.  F. 
Tod  Company,  William. 
Whitehead  Machinery  Go. 

Fans  and  Fan  Motors. 

Central  Electric  Co. 
Crocker-Wheeler  Company. 
Edison  Mfg.  Co. 
Ewing-Merkle  Elec.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co, 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Fibre. 

Kartavert  Mfg.  Go. 
Vulcanized  Fibre  Co. 

FUes. 

Barnett  Co..  G.  &  H. 

Fire  Extinguishers. 

Monarch  Fire  Appliance  Co. 

Fixtures.  G^as  and  Elec. 

Beardslee  Chandelier  Mfg.Co. 

Flashers. 

Reynolds  El.  Flasher  Mfg.  Co. 

Flexible  Shafts. 

Stow  Mfg.  Co. 

Forges. 

Sturtevant  Co.,  B.  F. 

Fuses  and  Fuse  IVire. 

Central  Electric  Go. 
Chicago  Die  A  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg.Co. 
D.  &  W.  Fuse  Company. 
Electric  Appliance  Co. 
Western  Eieccnc  Company. 
Western  Elect.  Supply  Co. 

Crlobes,    Reflectors    and 
Shades. 

American  Refl.  A  Lighting  Go. 
Faries  Manufacturing  Co 
Phcenlx  Glass  Go. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

C^raphite  Specialties. 

Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre-Graphite  Co. 

Heating   (Exhaust 
Steam). 

Amer.  District  Steam  Co. 
Heating     and    Ventilat- 
ing Apparatus. 

Sturtevant  Co.,  B.  F. 

Holders,  Inc.  Iiamps. 

Incandesent    Electric  Light 
Manipulator  Go. 
Inspection  A  Insurance. 

Hartford   Steam    Boiler  In- 
spection A  Insurance  Co. 

Insulating  Maohinerif. 

New  England  Butt  Co. 


Insulators  and  Insulat- 
ing Materials. 

Akron  Smoking  Pipe  Co. 
American  Electrical  Works. 
American  Steel  A  Wire  Go. 
Central  Electric  Go. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub,  &  Ins.  Wire  Co. 
Kartavert  Mfg.  Co. 
Mica  Insulator  Co. 
Munsell  &  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Go. 
Simplex  Electrical  Go. 
Standard  Underground  C.  Co. 
Standard  Vitrified  Cond.  Go. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

liamps.  Arc. 

Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Go. 
General  Inc.  Arc  Lt.  Go. 
Gregory  Electric  Co. 
Nernst  Lamp  Co. 
Osborn-Morgan  Go. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Lamps,  Incandescent. 

Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Columbia  Incan.  Lamp  Co. 
Economical  Elec.  Lamp  Co. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept. 
Electric  Appliance  Co. 
Ewing-Merkle  Elec.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Nernst  Lamp  Co. 
Phelps  Company. 
Sawyer-Man  Elec.  Co. 
Shelby  Electric  Co. 
Standard  El«='c'l  Mf  e.  Co. 
Sterling  Electrical  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

JUamps,      Incandescent— 
Replacers  &  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 

Lamps,  Xernst. 

Nernst  Lamp  Co. 

Lightning  Arresters. 

Central  Electric  Co. 
Electric  Appliance  Go. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Western  Electric  Co. 

Linemen's  Climbers. 

Klein  A  Sons.  Mathias. 

Magnet  Wires. 

(See  Wires  and  Cables.) 

Manufacturers'  Agent. 

Raymond  III,  Francis. 

Mechanical  Braft. 

Sturtevant  Co.,  B.  F. 

Mica. 

Mica  Insulator  Co. 
Munsell  &  Co.,  Eugene. 

Mining  Apparatus,  Elec. 

Crocker-Wneeler  Company. 
General  Electric  Co. 
Jeffrey  Mfg.  Go. 
Western  Electric  Co. 
Westinghouse  El.  &  Mfg.  Go. 


Motors,  (See 
Motors). 


Dynamos    and 


Nippers  and  Pliers. 

Klein  &  Sons,  Mathias. 

Patent  Attorneys, 

Johnston,  Thomas  J. 


Phosphor  Bronze, 

Phosphor  Bron2eSm.Co.,Ltd. 

Platinum. 

Baker  &  Company. 

Poles  and  Ties. 

Beidler  A  Co.,  Francla. 
Berthold  &  Jennings. 
Brooks,  liall  L. 
Carney  Bros.  Co. 
CooUdge,  Marshall  H. 
Ecclestou  Lumber  Co. 
Fowler,  John  H. 
Fowler-Jacobs  Company. 
Fulmer  Lumber  Co.,  D.  M. 
Hopkins  A  Co.,  A.  P. 
Kellogg  Switch.  A  Sup.  Co. 
Lindsley  Bros.  Co. 
Loud's  Sons  Co.,  H.  M. 
Maltby  Lumber  Go. 
Morse  Cedar  Co. 
Mueller  Company.  William. 
Page  &  Hill  Company. 
Perrizo  A  Sona. 
Phelan,  D.  W. 
Pittsburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Roper  Lumber-Cedar  Co. 
Standard  Pole  A  Tie  Co. 
Standard  Tie  Company. 
Sterling  &  Son,  W.  C. 
Torrey  Cedar  Go. 
Valentine-Clark  Co..  The. 
Western  Lumber  A  Pole  Co. 
Whltmore,  A.  E. 
Wisconsin  TimberA  Land  Co. 
Worcester  Co.,  C.  H 

PoUsh  (Metal). 
Hoffman,  Geo.  W. 

Porcelain. 

Akron  Smoking  Pipe  Co. 

Po\rer  Transmission 
Macliinery. 

Jeffrey  Mfg.  Co. 
Smith  Co.,  S.  Morgan. 
Stilwell- Blerce  Smith- Valle. 

Pulleys. 

Smith  Co.,  S.  Morgan. 
Stilwell-Blerce  Smith- Vaile. 

Rail  Bonds. 

American  Steel  &  Wire  Co- 

Rail  Joints. 

ConDiuuous  Rail  Joint  Com- 
■  pany  of  America. 

Reiiners. 

Gt  West.Smelt.A  Refining  Co. 

Re  -  W^in  ding —Repairs. 

Chicago  Edison  Co. 
Gregory  Electric  Co, 
Northwestern  Electric  Co. 
Pierson  Elec.  Go. 
Stewart  Elec.  Co.,  John  A. 

Rheostats. 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Go. 
Western  Electric  Co. 
Westinghouse  EL  &  Mfg.  Co. 

Schools  and  Colleges, 

Electrical  Engineer  Inst. 
Internat'l  Corresp.  Schools. 

Second-Hand  Mach'y. 

Dustin  Co  ,  Chas.  E. 
Gregory  Electric  Co. 
III.  Maintenance  Co. 
Matthews  &  Bro..  W.  N. 
Northwestern  Electric  Co. 
Stewart  Electric  Co.,  John  A. 
Walsh's  Sons  &  Co. 
Whitehead  Machinery  Co. 

Slate. 

Monson  Burmah  Slate  Co. 
Young,  A  B. 

Sockets  «&  Receptacles. 

PaisteCo.,  H.  T. 
Yost  Elec.  Mfg.  Co. 

Soldering   Sticks,  Salts 
and  Paste- 
Allen  Co..  L.  B. 
Crescent  Co. 
Western  Electric  Co. 

Speaking  Tubes. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Go. 
Western  Elec.  Supply  Go. 


Speed  Indicators. 

Weston  Electrical  Inst  Co. 

Springs. 

American  Steel  A  Wire  Go. 

Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Supplies,  General  Elec. 

Central  Electric  Go. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
Ewing-Merkle  Electric  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Telephones,  Telephone 
Material  and  STritch- 
boards. 

American  El.  Telephone  Co. 
Automatic  Electric  Co. 
Central  Electric  Co. 
Fahnestock  Transmitter  Co. 
Farr  Tel.  &  Const.  Supply  Co. 
International  Tel.  Mfg.  Co. 
Kellogg  Switchb.  A  Sup.  Go. 
Moon  Mfg.  Co.,  The. 
Sterling  Electric  Co. 
Stromberg-Carlson  Tel.  M.  Co 
Swedish-American  Tel.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Tools. 

Klein  A  Sons,  Mathias. 
Western  Electric  Co. 

Transformers. 

Central  Electric  Company. 
Crocker- Wheeler  Company. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Go, 
National  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co 

Tnrbines,  Water  Wheels 

Leffel  A  Co.,  Jas. 
Smith  Co.,  S.  Morgan. 
Stilwell-Blerce    Smith- Valle 

Tarnishes. 

Sterling  Varnish  Co. 

Vulcanized  Fibre. 

Vulcanized  Fibre  Co, 

WireleNsTeLAnpaTatus. 

Clark  W Irel.Tel A  Tel. Co.,T.E. 

AV  i  r  «»    M«  asuring    M  a- 
chines. 

Minneapolis  Elec.  A  Const.  Co. 

W^ires  and  Cables— Mag- 
net Wires. 

American  Electrical  Works, 
Amer.  Insul.  Wire  A  Cable  Co. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Columbus  Ina.  Wire  A  Brass 

Co. 
Crescent  Ins.  Wire  A  Cbl.  Co. 
Electric  Appliance  Co. 
Empire  Wire  Co. 
General  Electric  Co. 
Indiana  Rub,  A  Ins.  Wire  Co. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co 
Okonlte  Co.,  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co. 
Roehllng's  Sons  Go.  J.  A. 
Safety  Ins.  Wire  A  Cable  Co 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Waclark  Wire  Co. 
Western  Elec.  Supply  Go, 
Western  Electric  Company, 


iXt^v   .A.lv>]:xo.l3et:lo^l    XxxcXe^K    o*    ,A.d^ejn:lfi»exarLezxt:fii    See    f^^ee    &m 


September  19,   1903 


WESTERN    ELECTRICIAN 


TH£    H.    B.    CAMP    CO. 


=  MANUFACTURERS  OF= 


"Camp"  Standard  Vitrified  Clay  Conduits  for  Underground  Wires. 
Installers  of  Complete  Underground  Conduit  Systems. 


SALES    OFFICES: 


Room  85  Hartford  Building,  Chicago. 


170  Broadway,  New  York. 


I  i^«AMWra^«AMN«^«M«M  itfVMAMlMMIM  itf%hMWnitf^MMWn^^ 


FIELD  CLAY  CONDUITS. 

ALL  TYPES. 

Multiple  Conduits  Single. 

LARGE  FACTORIES  In  East  and  West. 
MODERATE  PRICES. 

PROMPT  DELIVERIES. 

Write  or  telephone  your  requirements  and  we  wiil 
submit'samples  and  prices. 

mi^eZd  CJ.FIELD,  29  Broadway,  New  York     | 

AGENTS : 
P.  U.  liADT  i\:  Co.,  Monadnock  Block,  Chicago.  111. 

The  W.  G.  Nagel  Electric  Co.,  Toledo,  Ohio. 


I 


STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,      Suite  29.  94  La  Salle  St.,  Chicago,  III. 


rz 


Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturers  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2,  3,  4  AND  6  DUCT. 

Superior  Conduits  for  under* 
ground  wires  a  specialty. 


General  Office  and  Factory: 
PITTSBURG,    KAN. 


Branch  Office  and  Sale  Yard:    2417   East    18th    Street,   KANSAS  CITY,    MO. 


ARC  LAMPS 


Direct  Current 

Alterrva^tirvg    Curren.t 

Complete  Systems 


WESTERN  ELECTRIC  COMPANY 


CHICAGO 

SAINT  LOVIS  DENVER. 


NEW  YOR.K 
KANSAS  CITY  PHILADELPHIA 


D 


YNAMOTORS 

For   Telephone    and    Telegrraph    Work 


Used  by  the  leading  companies  and  highly 
recommended  because  of  their  superior 
qualities.  Write  for  new  descriptive  bulletin 
No.  03103. 


SPRAGUE  ELECTRIC  COMPANY, 

General  Offices:    527  West  34th  Street,  New  York. 
Chicago  Office:    Fisher  Building. 
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HNDER6R0UND  CONDUIT 


OUR 
CONDUIT 

ts 


'  Absolute//— 
Elecirolysis-Protf, 
Non-Abraiive. 
Moitture  -Pnof, 
Hon-Corrosive, 

.  Perfect  Insulator. 


Insulation   Tett, 


66,000 

VOLTS. 


A  perfect  joint  which  is  self-aligning,  making  the 
conduit  line  a  solid  tube  from  manhole  to  manhole. 

Construction  simple,  rapid  and  inexpensive, 
requires  no  skilled  labor. 

Cables  drawn  more  easily  and  a  longer  distance 
than  in  any  other. 

Resistance  strength  when  underground  as  great 
as  any. 

Life  of  Conduit  everlasting.  Asphalt  never  de- 
teriorates. 


AMERICAN  CONDUIT  COMPANY, 

MANUFACTURERS  OP 


(^^IpiTWm  ^ ?i ^^^(0)fi^ P 
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(Patented.) 


OFFICES: 

1 70  Broadway,  New  York. 

822  Manhattan  Building.  Chicago,  III. 

336  Macy  Street,  Los  Angeles,  Cal. 


FACTORIES: 
Chester.  Pa. 
Chicago,  III. 
Lob  Angeles,  Cal. 
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Are  You  Looking  lor  Arc  Lamps? 


,' 


OUR  GREEN  BOOK 

IS    GREEN    IN    COLOR 
BUT  READ  BY  EVERY 
PROGRESSIVE 
DEALER  :: 


SEND 

FOR 

IT 
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EWING-MERKLE 
ELECTRIC  COMPANY 

ST.     LOUIS 


If  so,  it  will  need  but  one  glance 
our  way  to  fully  demonstrate  that 
we  are  more  able  to  serve  you,  be- 
cause our  supply  is  greater  and  our 
prices  are  lower. 

Then,  too,  our  motto  "ever  best" 


0 
0 

0 
0 

0 
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The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL  OUTLET  AND  JUNCTIOW  BOXES, 
SWITCHBOARDS,   PAHTEL    BOARDS,   SWITCHES,   £TC. 


•••••••••••••••••••••••A** 


For  Testing 
Consumers'  Meters 

the  WHITNEY  Portable  Watt- 
meters are  the  standard.    They 
can  be  used  on  any  frequency, 
are  dead  beat  and   absolutely 
accurate.     Send  for  Catalogue 
and  Discounts  to 
Electric  Appliance  Co.,  Chlcajo,  III. 
Weslero  Electrical  Supply  Co.,  St.  Lonis,  Mo. 
Electrical  EaslneeringCo.,  Mlaneapolls,  MIdd. 
Siaodard  Electric  Co.,  Cincinnati,  Ohio. 

MACHADO  &  ROLLER, 

NEW  YORK,   N.  Y. 


* 

* 
* 

* 

* 

* 


^^^♦♦♦*********»»****#**  »** 


O    A    R    B 


N 


FOR  OPEN  AND  ENCLOSED  ARC,  ALL  SYSTEMS. 


IHE  DICKEYSCTTQN  C4RB0N  CQMEiNX 


LANCASTER,  O. 

OUR  ENCLOSED  ARC  CARBONS  ARE  STRAIGHT,  CORRECT  AS  TO  DIAMETER,  MAKE  SMALLEST   POSSIBLE 
DEPOSIT  ON  GLOBES,  AND  GIVE  A  STEADY  WHITE  LIGHT;  NOT  VIOLET  RAYS,  on  request  will  mail  samples. 
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THE  VICTOR  TURBINE  WATER  WHEEL. 


Its  high  speed,  close  regulation,  great  capacity, 
high  eflflciency,  perfect  cylinder  gate  and  steady 
motion  will  particularly  commend  it  to  all  con- 
templating developing  plants  of  this  kind. 


OUR    OTHER    SPECIALTIES    ARE: 

STEAM  and  POWER  PUMPINB  MACHINERY  for  all  purposes,  AIR  COMPRESSORS 
for  the  Air  Lift  system  and  general  use,  JET  and  SURFACE  CONDEN- 
SERS, AIR  PUMPS,  VACUUM  PUMPS,  STILWELL'S  FEED  WATER 
HEATERS,  FILTER  PRESSES  and  OIL  MILL  MACHINERY. 

IF  INTERESTED,  WRITE 

m  STILWELL-BIERGE  &  SMITH-VAILE  GO. 

NEW  YORK,  141  Broadway.  PHILADELPHIA,  619  Arch  Street. 

BOSTON,  73  Oliver  Street.  CHICAGO,  311  Dearborn  Street. 

NEW  ORLEANS,  304  Hennen  Building.  LONDON,  97  Queen  Victoria  Street. 

BALTIMORE,  1607  Continental  Trust  Building.  CLEVELAND,  1116  New  England  Building. 

E.  F.  AUSTIN,  Sales  Agent,  Smith  Block,  PITTSBURG,  PA. 


.*t^, 


FOR    ELECTRIC   WIRES. 

ALPHADUCT  MFG.  CO., 

522  W.  22d  Street,  NEW  YORK. 


Sales  Agencies: 
CHICAGO:   W.  M.  Porter, 

303  Fisher  Building. 
NEW  YORK:    William  S.  Brown, 

39  Cortlandt  Street. 
TORONTO:   C.  W.  Bongard. 
78  Bay  Street. 


WESTERN  ELECTRICAL  SUPPLY  GO, 


ENGIHEERS  AND  BUILDERS 


Electric  Railways,  Ligiiting  and  Power  Plants. 


Western  Electrical  Supply  Go.^ 


Chemical  Building, 


ST.  LOUIS,  U.S.A. 


Estimates  Furnished. 
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Q  T  A  R  "   INCANDESCENT  i 
O  I  Wn       LAMPS  J 


LONG  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 


t^ 


i 

^ 


ADK     BY    THE    MOST    SKILLED    WOBKSIEN. 


i  STANDARD  ELECTRICAL  MFG.  t 
I  COMPANY,     :     Niles,  Ohio,  it 


» 

•f 
f 

% 
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GENERAL  ELECTRIC  COMPANY'S 


Three= Phase 

Air-Blast 

Transformers. 


The  rapidly  increasing  demands  for  our  three-phase 
transformers  for  railway  work,  is  a  strong  indorsement 
of  the  satisfactory  results  obtained  by  our  customers. 


WRITE  FOR  DESCRIPTION  OF  SOME  OF  OUR  LARGE  INSTALLATIONS. 


General  Offices:    SCHENECTADY,  N.  Y. 


Chicago  Office:  Monadnock  Block. 


Sales  Offices  in  all  Large  Cities. 
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Paranite  Wires  and  Gables 


HAVE  STOOD  THE 
TEST     OF     YEARS 


A  handsome  catalogue  fully  listing  and  describing  Paranite 
and  Peerless  Wires  and  Cables,  and  in  addition  giving 
many  valuable  tables  and  data  relative  to  wires  and 
cables  in  general,  will  be    mailed  free  upon  application. 


Eieciric     Appliance    Company, 

92    and    94     West     Van    Buren    Street,    Chicago. 


EDISON  MINIATURE  LAMPS 


Have  been  for  twenty  years 
The  Standard  of  the  World 


rj     and  are  to-day  more  largely  used  than 
*  /   all  other  makes  combined. 

Serviceable,  Economical,  Reliable. 

Miniature  and  Candelabra  Sockets 
and  Receptacles. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Oenera!  Electric  Company,  Harrison,  N.  J. 


LINOTAPE 


Not  a  rubber   friction  tape,  but  a  tape  coated  with  linseed  oil  left  slightly  tacky. 
Ninety  times  the  electrical  restivity  of  friction  tape.    Send  for  samples  and  prices. 

MICA  INSULATOR  CO., 


ORIGINATORS 


218  WATER  STREET,  NEW  YORK. 


117  LAKE  STREET,  CHICAGO. 


VOLT -AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  Faults, 
Grounds,  etc. 

RELIABLE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

78-80  Cortlandt  St.,  NEW  YORK,  N.  Y. 


Transformers 

KUHLMAN  ELECTRIC  CO. 


E^IvBCII.^ISI', 
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BEARD5LEE  CHANDELIER'  MFC  O^r'^^^^iCl^^' 

GAS  &  ELECTRIC    FII\TURES  -" --"^  TRADE. 


NEW   FIELD   REGULATOR 

HIGH 


IN 


Design — Perfect.      Construction — The 
Best. 
._._.  |B^     Deterioration  of  resistance  impossible. 
TS"**"""  '  '      Will  carry  overloads  without  injury. 

Grounding  impossible — owing  to  the  material  con- 
struction of  the  base  and  method  by  which  the  current- 
carrying  parts  are  connected. 

The  method  of  control — smooth  and  easy — will 
not  stick — nor  will  the  jar  of  machinery  cause  any 
deviation  of  the  lever. 

THE  CUTLER-HAMMER  MFG.  CO. 


MILWAUKEE 


LOW 

IN 

PRICE 


BrsLnoK 

Now  York 

136  Liberty  St. 

Boston 
176  Federtxl  St 


Offices 

ChlcBLgo 

1232  Monikdnock  BIdg. 

Pittsburg 
319  Frlok  Building 


WANTED 


You  WAo  are  Troubled  with  S parking  and  Cutting  of  Commutatora  to  Uam 

The  only  article  that  will  PKEVENT  SPARKING. 


Absolutely  will  Hot  Gum 
The  Bruahem  >  >  .    > 

It  win  put  that  high  gloss  on  the  commutator  you 
have  60  long  sought  af  ttr. 


SO  eta.  per  Stick.    $S.OO  per  Doman, 

For  Sale  by  all  Supply  Houses,  or 
FREE,  Sample  Stick. 


K.  Mclennan  &  go.. 

Sole  Manufacturers, 
900  Title  and  TruBt  Bldg.,  CHICAGO,  ILL. 


''  SAFETY "  RUBBER  COVERED 

WIRE    AND   CABLE 


FOR  EVERY  ELECTRICAL  SERVICE. 


IVI. 


3.    Aus-riiM   &   00., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  nrSlJIiATED  WIRE  &  CABLE  CO., 

WORKS:  layonne,  N.  i.  114-116  IvIBERTf  STBEET,  N.  f. 


"P-K" 

Baby  Knife 
Switches 

with 

copper  blades 

and 

phosphor  bronze  contacts 

have  proved 

the  most  satisfactory 

for 

125  and  250  volt 
small  service. 


And  again 
Just  specify  "P-K" 


H.  T.  Paiste  Co. 

Philadelphia 


Chicago 


THE 
"RECTI"  BELL 

FOR  AUTOMOBILES 
andELECTROMOBILES. 


This  Hell  may  be  placed  on  th». 
outside  of  the  vehicle  without 
I  being  cased.  The  gong  Is  ad- 
justed with  the  concavity  down- 
ward, so  that  mud  and  dust  can 
not  collect  and  deaden  the  sound. 


^Ert/yowK  H-Y 


September  19,  1903 
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FRANK  N.  PHILLIPS.  PncsiDCNT. 
C.  H.WAOCNSEIL,   TrcabureH 


CUGCNE  F.  PHILLIPS. 

GCNCRAL  Manager. 


E.  ROWLAND  PHILLIPS.  Vicc-Pncs. 
C.  n.  REMINGTON,  Jr..  Sec. 


AMERICAN  ELECTRICAL  WORKS, 

■  PROVIDESCE,  B.  I. 

BARE  AND  INSULATED  ELECTRICWIEE, 

ELECTRIC   LIGHT  LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  i'ORK  Store,  W,  J.  Watson.  26  Cortlandt  St. 
Chicago  Store.  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch.  Eugene  F.  Phillips'  Electrical  WorkB. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R,l. 


Electric  Heating  Apparatus 

SIND  FOR  G4-PAUE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 

Cambridgeport,  Mass. 
CHICAQO,  Monadnock  Block. 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

NEW  YORK  CITY 

Patent  Soliciting. 


No.  1 1  Pine  Street, 

Patent  Causes. 


MORE  WORK  FOR  THE  UNDERTAKER 

BUT  NOT 

ANOTHER  JOB  FOR  THE  CASKET  ^AKER 

THIS  IS.'SIMPLYTHE   EASY  TASK  OF  BURYING 
THE  PAST  WEEK'S  SALES  OF  OVER  4,000 

STOMBAUGH  GUY  ANCHORS 


W.  N.  MATTHEWS  &  BRO.,  Distributers, 

603    Carleton    Building, 


ST.    LOUIS. 


GfTALLiNis 


DLDERJ:N:g 


'■iim^kmimmmmMi 


25c.  each. 


$2.25  per  dozen. 

71 


TO    SUMMARIZE  : 

l?t.  The  ALLEN  Stick  contains  only  pure  chemi- 
eala  carefully  compounded  by  corapetont  chemists; 
21.  ALLEN  Sticks  simply  cas't  corrode  because 
the  J  haven't  any  "corroder"intbe8hapeof  an  aold: 
;{d  They're  handy,  safe  tn  handle,  economical— 
they  won't  break;  if  tliey  do  just  heat  the  broken 
ends  a  little  and  stick  them  togetlier  again.  4th. 
ALLEN  Sticks  especiallv  prepired  for  electricians 
—  the  most  particular  people  on  earth  —makes 
solder  flow  and  stick  on  any  metal;  5th.  ALLEN 
Sticks  have  the  oftlcial  endorsement  of  the  Under- 

WRITEIiS"    NiTIONiL    ELECThlCAL    ASSOCIATION    and 

vour  wlBe-'UscLE  3am";  6th.  ALLEN  Sticks  don't 
know  what  failure  means;  7th,  Yoi'R  moset  back 
IK  YOC  W.\NT  IT. 

Ever}-  First-class  Electrical  Dealer  Sells 
the  ALLEN.  Send  10  cents  for  sample 
stick— a  big  one. 

L.  B.  ALLEN  CO.,  Inc., 

•^*>       1334  Columbia  Ave.,  Chicago.       — • 


WIRE 

MEASURING 

MACHINE 

A  great  convenience 
and  time  saver. 


Reels  wire  into 
a  neat  col]  and 
shows  number    \\ 
of  feet. 


Minneapolis  Electric  and  Construction  Co., 

Minneapolis,  Minn. 


22  Liglils 
i  10  Volts 


45  Lights 
220  Volts 


FOR 

#k|      a  "rVB  ELECTRICAL 
VI     II   it  PURPOSES 
A|_|l    I    P   PLAIN  OR 
Wfcm  I    !■  ENAMELED. 

THE  MONSON  BURMAH  SLATE  CD. 

PORTLAND,    ME. 


This  outfit  furnished  complete  with  Watson  Gene- 
rator and  Switchboard  with  instruments  complete. 

Manufactured  by 

THE   MECHANICAL    APPLIANCE  CC. 

Send  for  Catalogue  55.  MILWAUKEE,  WIS. 


Crimshaw. 


Raven  white  Core. 


Raven  Black  Core. 


ALL  OUR  WIRES  pass  inspectioa&nd  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manutactnre  Crimshaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
tU,  116  &  lis  Lilierty  St.,  New  lork. 


BRANCHES:  ]  „j^b"J,X»U|. 


BOSTON : 
7  OtIa  St. 


SAN  FRANCISCO: 
33  Second  St. 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatherproof  Wire. 
Slow  -  Burning  Weatherproof 
and  Slot -Burning  Wire. 


HYLO 

TURN-DOWN   LAMP 

Teaches  people  to  use  more  current  by  curnlof 

lamps  down  Instead  of  out. 

Write  for  detailed  Information. 

PHELPS  CO.,  50  State  SL,  Detroit,  U.  S.  A. 


GASOLINE  MOTOR  CASTINGS 

-FOR- 

BICYCLES,  AUTOMOBILES, 
AND  LAUNCHES. 

LOWELL    MODEL    CO., 

NORTH  CHELMSFORD.  MASS. 


Prioes  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET.  R.  I. 


The  Simplest,  Most    Practical    and    HT*  L«  <.«      WH  ^^  ^\  Ikl  ^\  lUI  U  ^^  Ik  I 
Economical  Turn-down  Electric  Lamp      InG     t  W  ^.J  111  U  Iwl  I  W  A  L. 
ever  Invented.  ■■■v     ■_ '«v -«^  ■  v -«^  iwb  b  <«^r-«  tai 

Style  1— Pull  string  for  bright  or  dim.    Style  2— For  variation  In  light  turn  bulb  one  way 
or  the  other.    Write  for  booklet  and  prices.    All  voltages  and  bases. 

ECONOMICAL  ELECTRIC  LAMP  CO.,  123  Liberty  St.,  New  York. 


NCRTHWESTERN  ELECTRIC  CO. 

71   W.  Washington  Street,  CHICAGO. 

DYNAMOS  AND   MOTORS 
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WANTED,  FOR  SAI.E  and 
timilar  IVAJIT  COIiUHIBI  advertise- 
ments  {jo  words  or  less),  S^-S"  "" 
insertion/  addiiionat  words  3c  each, 
POSITION"  WAXTE®  advertise- 
merits  (jo  zvords  or  less),  $1.00  an  in- 
%ertion\   additional  -words  2c  each. 


WANTED. 


Experienced    telephone    promoter.      Adderss 
LOCK  BOX  75,  Cazenovia,  N.  Y. 


WANTED. 


One  experienced  incandescent  lamp  salesman, 
at  once.  Address  THE  SHELBY  ELECTRIC 
CO.,  Sbelby,  Ohio. 


WANTED. 


Genileman  with  about  $25,000  to  invest  in 
established  cedar  buyluess,  poles,  ties,  posts^ 
lumber,  etc.,  handling  l.ouO  to  1,200  cars  per 
year.  Can  show  uet  profit  of  from  IT^i  to  2051^ 
ne".  Correspondence  ^;ollcited.  Addi-ess  BOX 
252,  care  Western  Electrician,  510  Marquette 
Bldg.,  Chicago. 


WANTED. 


Three  experienced  Incandescent  lamp  sales- 
men, by  an  old  and  well-established  company  not 
in  the  trusts  Applicants  will  please  state  age, 
experience  and  salary  wanted.  Address  BOX 
199,  care  Western  Electrician,  510  Marquette 
Bldg.,  Chicago. 


WANTED 
SALESMEN 


GENERAL  INCANDESCENT 
ARC  LIGHT  CO., 

CHICAGO. 


PLACE     YOUR 

"Want"  and  "For  Sale" 
advertisements  In  the 

WESTERN  ELECTRICIAN. 

immediate  Returns. 


FOR   SALE. 

6  K.W.Edison  220-volt  motor;  5  H.  P.  Eddy 
220-volt  motor;  1  H-P  Croclter-U  heeler  220- 
volt  moior.  AVALSH'S  SONS  &.  CO., 261  Wash- 
ington St.,  Newark,  N.  J. 


■GREGORY: 

"=-  ELECTRIC  coT 

"54-62  S.CL!NTOM  5T.  CHICAGO 

All  dynamos,  motp-s,  meters  and  transformers 
listed  by  this  Company  are  at  tbeir  warehousee 
ready  for  immediate  delivery. 

FOR  SALE 

atabargainif  taien  immediately: 
1-400  K.  W,  Weslingliouse  Alternator. 
1-200    "      Stanley  Alternator. 
2-IBO    "      General  Electric  Alternators. 
3-120    " 
2-lBO    •■ 
tori;. 

Largest  stock  of  second-tand  electrical  appa- 
ra,tus  in  this  country.  Mend  for  our  montlily 
Bargain  sheet  with  complete  list  and  net  prices, 
liiverything  fully  Kuaranleed. 


Westlnghouse  BOO  V.  Railway  Genera- 


W ANTED 
A  gentleman  of  good  ad- 
dress who  is  acquainted 
with  Electrical  Manufac- 
turers and  dealers  and  has 
done  business  with  them. 
A  strong,  energetic  work- 
er is  desired,  with  ability 
to  represent  a  journal  of 
high  standing  effectively, 
in  the  business  depart- 
ment. To  such  a  one  a  fine 
opportunity  is  open. 
Address  with  references 
and  salary  expected, 

BOX  238, 
Care  Western  Electrician, 

CHICAGO. 


Telephones  for  Sale 

.  One  thousand  high  grade  telephones, 
used  but  a  short  time,  for  sale  at  a 
price  which  should  interest  any  inde- 
pendent telephone  company.  For 
particulars  call  or  address 

JOHN  T.  BOYLE, 

FOND   DU   LAC,  WIS. 


Automobiles 

Charged,  Stored,  Repaired,  Rebuilt. 


151  Michigan  Ave.,  -  CHICAGO. 


To  Manufacturers 

OF 

Electric  Motors: 

The  Kecelver  of  the  Storey  Motor  &  Electric 
Company,  appointed  hy  the  Chancellor  of  New 
Jersey,  incites  bids  for  the  machinery,  tools 
and  plant  of  the  said  company.  This  plant  is 
located  in  Sussex  Street  in  the  town  of  Harrison 
(near  Newark),  N.  J.,  and  is  thoroughly  equipped 
for  tbe  manufacture  of  electric  motors. 

An  inspection  of  the  premises  and  machinery 
can  be  had  at  any  time  on  application,  and  a 
full  list  oC  the  machines,  tools  and  other  equip 
ment  furnished.  All  bids  to  be  in  by  October  1. 
1903.  and  to  be  submitted  to  the  Chancellor  for 
approval  before  a  sale-is  consummated. 

GEORGE  R.  BEACH, 

Receiver  Money  Motor  &  Electric  Company, 
17  EXCHANGE  PLACE,  JERSEY  CITY,  N.J. 

Dated  September  5,  1903. 


Bound  Volumes 


I^ESTERK  [lECTRICIAN 

FOR  SALE. 

From  Vol.  1  to  Date. 

ADDBE8B 

ELECTRICIAN  PUBLISHING  CO., 

610  Marquette  Building,  CHICAGO 


Like  Finding  Money. 

Save  your  scrap  copper,  brass  and  platinum,  atso  incandescent  lamp  bases,  etc..  and 
send  them  to  us      We  pay  the  hl^rhest  market  prices  for  this  material.     What  have  you? 

We  manufacture  copper  hard  babbitt,  the  best  on  earth  for  electrical  work,  wire  solder, 
pig  lead.  Ingot  copper,  spelter,  etc.    It  will  pay  you  to  get  our  prices. 

GREAT  WESTERN  SMELTING  &  REFINING  COMPANY.  CHICAGO. 


WORKS     QUICK    AND    EASY.  ■  Keeps    ITS     LUSTER.    MOLDS    OLD    TRADE    AND    MAKES     NEW.    DOES 
DETERIORATE.    ESTABLISHED    IB  YEARS.  SOLD   BY  AGENTS    AND   DEALERS     ALL    OVER      TNE 

u.s.METALPOLisn  ;:::w:i™ 


OLrSHES  ALL  METALS. 


.  Z95.  E.Washington  St.  tHDIANAPQLtS. In D 


FOR     IMMEDIATE     DELIVERY. 


DIRECT-CURRENT  DYNAMOS. 

1100  Light  Jenny,  125  volts. 
llOOLiglit  Western  Eleftrlc,  115  volts. 
lOOU  LtKht  Thomaoii-Houston,  UO  volts. 

700  Light  Detroit.  125  volts. 

(iOO  Light  Thorn  on-Hnuston,  110  volts. 

540  Light  EtlUon.  12r>  volts. 

400  Light  Thomson  Hoimton  110  volts. 

MOLlifht  Fdison,220  volts. 

■100  Light  Commercial.  2^0  volts. 
G2  K.  W.  Thomson-Houston.  BOO  volts. 


ALTERNATORS. 

2J00to3600  Light  General  Electric  220O  volta,  CO  cycles, 
A.  S,  type,  compound  eelf-olliug. 

lOOO  Lit; '^t  Siemens  &  Halsif e,  2000  volts,  76 cyolee, revolv- 
ing Held. 

2i00  Light  Ft   Wayne,  1000  volts.  133  cycles. 

2(100  Ll«ht  Westlnghouse.  lOOO  volls,  VA\\  cycles. 

lato  Light  Thompf.on,Houston,  1100  volts,  126  cycles. 

1200  Light  Th'mpson-HouBton.  1100  volts,  125  cycles. 

1000  Light  Natione  I,  2000  vots,  125  cycles. 
730  Light  Slatterly,  1100  volte,  UO  cy.  lea. 


Write  for  Stock  List  No.  53. 


ILLINOIS  MAINTENANCE  COMPANY.  1625  Marquette  Bldg.,ChiGago. 


copperwire^ 

Marq^J 


-^''^»8£rH;w.a 


'/?  E  5 


'201    ,eTT^^^- 


ns^-- 


CHICAGO    EDISON    COMPAIMY  REPAIR   SHOPS 


76    MARKET    STREET,  CHICAGO.       TELEPHONE    MAIN    1280. 


Machine  and  CarpenteKJ 
,    Work  of  All  Kinds 
Correspondence    Solicited. 


OPEN    DAY   AND    NIGHT. 

FIRST-CLASS    EQUIPMENT   THROUCHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 


I 


September  ig,  1903 
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The 

Only 

Wa.y 


to  get  the  best  returns 
from  your  telephone  ex- 
change is  to  install 


Strowger 

A\itomaLtic 

Eq\iipmei\t 


It  saves  money,  lessens 
trouble,  and  pleases  the 
subscriber  with  its 
prompt,  secret  and  reli- 
able service. 


We  are  sending  our  new- 
book  to  all  who  request  it. 


AutomoLtic 

Electric 
CompOLrvy 

ChicaLgo.  U.  S.  A. 


CKas.  Ef.  Dustin  Co., 

II  Broadway,  -  -  NEW  YORK. 

Electrical  and  Steam  Machinery 

DIFLECT-CONNECTED  R.AILWAY  UNIT. 

225  K.  W.  Genera.!  Electric.  550-volt  genera-tor, 
type  m.  p.,  class  6-225-120.  Form  E,  direct  con- 
nected to  16>^-3034x30  Bxickeye  horizontal  cross- 
connipound  engine. 

Rea.dy  for  immediate  delivery  and  in  excellent 
condition. 

ALTERNATORS 

One  2no;K.  W.  Ft.  Wayne  "Wood,"  1,100  volts.  140  cycles,  single-pbase. 
One  180  K.  W.  General  Electric,  2,300  volts,  60  cycles,  single-phase. 
One  180  K.  W.  Westiaghouse,  2,300  volts,  60  cycles,  single-phase. 
One  150  K.  W.  Stanley,  1,100  or  2,200  volts,  133,  cycles,  two-phase. 
One  120  K.  W.  General  Electric,  1,040  volts.  125  cycles,  single-phase. 
One  120  K.  W.  General  Electric,  3,080  volts,  125  cycles,  single-phase. 
One  120  K.  W.  Westinghouse,  1,100  volts,  133  cycles,  singlc-pha^ie. 
One  90  K.  W.  General  Electric,  2,300  volts,  60  cycles,  single-phase. 
Two  75  K.  "W.  General  Electric,  2,100  volts.  60  cycles,  two-phase. 
One  60  K.  W.  Westtnghonse,  2,200  volts,  60  cycles,  two-phase. 
One  60  K.  W.  We.stinghouse,  1,100  volts,  133  cycles,  single-phase. 
One  60  K.  W.  General  Electric,  1,040  volts,  125  cycles,  single-phase. 
Three  35  K.  W.  Thomson- Houston.  1,040  volts,  125  cycles,  single-phase. 

RAILWAY  GENERATORS,  500-550  VOLTS. 

Two  500  K.  W  General  Electric,  6-pole,  speed,  300  R.  P.  M. 
Two  300  K.  W.  General  Electric.  4-pole,  speed,  400  R.  P.  M. 
One  200  K.  W.  Westinghouse.  6-pole,  speed,  510  R.  P.  M. 
Two  200  K.  W.  General  Electric,  4-pole,  speed,  425  R.  P.  M. 
One  180  K.  W,  Westlnghouse,  4  pole,  speed,  535  R.  P.  M. 
One'150  K.  W.  Port  Wayne.  O-jiole,  speed,  550  R.  P.  M. 
One  110  K.  W.  Eddy,  4-pole,  speed.  600  R.  P.  M. 
One  100  K.  W.  General  Electric,  4-pole,  speed,  650  R.  P.  M 
One  100  K  W.  Walker,  4-pole,  speed,  750  R.  P.  M. 
Two  100  K.  W.  Edison,  bi-po'ar,  speed,  620  R.  P.  M.  ; 

One  90  K.  W.  Thomson-Houston,  4-pole,  speed,  700  R.  P.  M. 
One  80  K.  W.  General  Electric,  4-pole,  speed,  700  R.  P.  M. 
Three  62  K.  W.  Thomson-Houston,  Type  D,  speed,  900  R.  P.  M. 

DIRECT-CONNECTED  UNITS,  125  AND  250  VOLTS. 

One  60  K.  W.  Eddy,  4-pole,  125-volt  generator,  with  13x12  Buffalo  Forge  engine 
Brand  new. 

One  60  K.  W.  Bergmann,  6-pole,  125-volt  generator,  with  12x14  Watertown  engine. 

One  50  K.  W.  Commercial,  6-pole,  125-volt  generator,  with  8i4-13xl2  Armington  A 
Sims  tandem  compound  engine. 

One  50  K.  W.  unit,  consisting  of  two  25  K.  W.  General  Electric,  4-pole,  125-volt  gener- 
ators, with  one  triple  Expansion  vertical  engine. 

One  25  K.  W.  General  Electric.  6-pole,  125-volt  generator,  with  9^x10  Armington  A 
Sims  engine. 

Two  25  K.  W.  Westlnghouse,  6-poIe.  250-volt  generators,  each  with  9x10  Ball  ^^ 
Wood  engines. 

ENGINES. 

One  22  and  40x60  Watts-Campbell  Corliss  cross-compound,  600-800  H,  P. 

One  20  and  36x48  Wheelock  cross-compound.  500-700  H.  P. 

One  14  and  17.\36  and  42  Slater,  twin,  400-500  H.  P. 

One  24x48  Hamilton  Corliss,  450  H.  P. 

One  23x48  Harris  Corliss,  400  H.  P. 

One  18x48  George  H.  Corliss,  250  H.  P. 

One  16x42  Providence  Greene,  200  H.  P.  - 

Two  18  and  30x16  'Westinghouse  Compound.  250  H.  P.  each. 

Three  IS'/jxlS  Armington  &  Sims,  250  H.  P.  each. 

One  16x16  Erie  Ball.  175  H.  P. 

Two  14x13  Armington  A;  Sims,  150  H.  P.  each. 

One  12x34  Brown,  100  H.  P. 

One  10x14  Straight  Line,  75  H.  P. 

This  is  not  a  complete  list.  Send  for  Bulletin  or  write 
for  quotation  on  anything  you  intend  purcha.sing. 

We  have  a.  large  slock  of  direct-current  genera.lors 
and  motors  of  all  voltages.  Also  &.Itern&ting-current  motors 
a.nd  arc  generators, 

Babcock  &  Wilcox  and  return  tubular  boilers. 

Transformers,  arc  laLn\ps,  street  railway  cars  and 
equipment. 


Let  us  moLke  yovi  a  proposi- 
tion for  the  pvircKoLse  of 
any  appaLroLtvis  yo\i  may 
hacve  for  disposoLl. 


.>♦»♦>♦•♦>♦»»•♦•♦•♦•♦•♦•♦•♦•♦•♦■»•♦•♦•♦•»»■ 


We  Buy  or  Sell 


REPAIR  SHOP 

OPEN  DAY  AND  NIGHT 

TELEPHONE  US. 

ARMATURE 

FIELDS 

REWOUND 


A  rare  chance  to  increase  the 
day  loads  on  Central  Station,  by 
notifying  customers  where  they 
can  secure  a  good  fan  for  little 
money.  We  have  ready  for  im- 
mediate shipment  150  Emerson  12 
inch  desk  fans,  52  volts, 125  cycles, 
^3.00  each. 

200  Westinghouse  13  inch,  52 
volts,  125  cycle  desk  fans,  ;84.00 
each. 

300  General  Electric,  12  inch, 
52  volts,  125  cycle  desk  fans, 
$4.00  each. 

Also  50  General  Electric,  12 
inch,  104  volts,  125  cycles,  swivel 
and  trunnion  fans,  at  a  price  of 
S5.00  each. 

All  f.  o.  b.  cars  Cincinnati,  O. 

Some  bargains  in  boilers, 
engines,    generators    and    motors. 

Write  us  stating  your  require- 
ments. 


John  A.  Stewart  Electric  Co. 

Offices:  Factory  and  Warehouse: 

430  Sycamore  St.  LUDLOW,  KY. 

CINCINNATI,   OKiO 
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TCH 


THIS  SPACE! 

FOR 

''SPECIAL   ANNOUNCEMENT" 

IN  THE  MEANTIME  DON'T  FORGET  THAT 


L_4V     F'^V'VE^^E,     I 


STILL  MAKE  THE  BEST  AND  MOST 
SATISFACTORY  TELEPHONE  AP- 
PARATUS FOR  ALL  PURPOSES  ON 
THE    MARKET. 

DON'T  BUY  A  THING  UNTIL  YOU  WRITE  US! 


"INTERNATIONAL" 

TELEPHONES  STAND  DHEQUALED 

AH  connecting  wires,  binding  posts  and  ter- 
minal screws  fully  concealed. 

No  expoSed  metal  parts  form  a  part  of  the 
circuit  at  any  time. 

The  only  instrument  of  its  kind  on  the 
market. 

TnonomiHon  clear,  distinct  and  far-reaching, 
11  dUollllllDl  impossible  to  deteriorate. 

Every  distinct  part  of  our  equipment  is  made 
strong  and  durable. 

Trun£n\  SWITCHBOARDS   ElmTsigSaT" 

FOR  ANY  SIZE   EXCHANGH. 

"International"  apparatus  embodies  in  the 
construction  of  the  parts  many  new  features  of 
vital  importance  to  the  durability  and  efficiency 

Telephones  that  Challenge  the     ''^  VorTespondence  solicited. 

World'8  past  Champions  to  an     INTERNATIONAL  TELEPHONE  MFG.  CO. 

••International"  Contest.  Harrisoo  and ciiotoo  sts.,  chicaqo.  u.  s.  a. 


^'Button '  Type  Telephone  Transmitter. 


Louder,  clearer  and  better  Iij 
every  way  than  the  "Solid 
back".  Letus  tell  you  about  it. 


Send  for  Booktet. 


THE    FAHNESTOCK 
TRANSMITTER    CO.. 

74  CortltSLndt  St.,  New  York  City. 


CATERING 

TO     THOSE     WHO 
DEMAND    QUALITY. 

American 

Electric  Telephone 

Company 


MAKERS 
OF   THE 


EXPRESS    SWITCHBOflBDS 

HOTEL 
TELEPHONE        CHICAGO     -     -     ILL. 


Transntitter   Receiver 


Standard  Instruments 


Thos.  E.  Clark  Wireless  Tel-Tel.  Co. 

MAIN  OFFICE,  DETROIT,  MICH. 

Mfrs.  Wireless  Instruments 

Coils  for  Automobiles,  Gas  Engines,  Etc. 
ELECTRICAL " SPECIALTIES 


Be  Somebodym    Send   Your   Own 
Messages.      *'  Buy "     Wirelessm 

No.   8  Bulletin  Just  Out.    Send  Stamp. 
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Kellogg 


V 


TKe  Appetra^tus 
of  the  Fvitvire^ 


If  we  could  buy  twice  we  should  atll  be  wise. 

A  serious  question  in  considering  whaLt  tele- 
phone system  to  InstaLlI  is: 

la  this  system  one  thatt  is  fully  developed,  or 
is  it  still  in  Sk  transition  stSLge  of  experimentaLl 
designing? 

In  one,  two  or  three  years  from  now,  will  not 
the  very  company  that  maLnufa.ctures  it  hOLve 
forgotten  it  ever  produced  apparatus  so  primitive? 

KELLOGG  SLppaLraLtus  ha.s  passed  the  ex- 
perimental stage.  It  is  the  finished  product,  aLnd 
has  been  so  for  years. 


Kellogg  SwiicKboaLrd  i^ 
Svipply  Company 

GREEN    AND    CONGRESS    STREETS 
CHICAGO 

346  Broa.d'we.y  Electric  Dldg.  Keystone  TelepKorve  Bld£. 

New  York  Clevele^nd  Phlla^delpKla 


jFIBR^GRAPHati 


coMMumoffm 


\r 


BRUSH 


,  %tVY-\.\i?.WCK-(\HC, 


There's  No  Friction 

with  the  Fibre-Graph  Its  Commatator  Brush. 
Being  90  perceat,  pure  graphite.  It  bieiiree  low 
reeiBtance,  no  sparking  under  a  varying  load, and 
longer  wear.  TLerc  is  no  greasing  required. 
The  Fib  re- Graphite  is  therefore  the  most  eco* 
Domic  brush  oa  the  market.     Send  for  price  list. 

HOLMES  FIBRE-GRAPHITE  tIffQ.  CO. 

5155  Wakefield  St.,  Germantown,  PHILADELPHIA. 


Thoy  Hlusti'atB  the  latest  aevBlopments  in  the  tele- 
phone ant,  and  are  conveniently  arranged. 

It  is  no  trouble  for  us  to  mall  you  copies.  A  postal 
will  bring  those  you  want. 

BULLETINS  PUBLISHED  TO  DATE 
No.  1'E   Railway  Telephone  Apparatus. 
No.  2-E  Bridging  Telephones. 
No.  3-E   Construction  Material  and  Supplies. 
No.  4--E   Generator  Gall  Telephones. 
No.  5-E  Oentral  Energy  Telephones. 

BULLETINS  IN  PRINT 
No.  6'E  Magneto  or  Generator  Gall  Switchboards. 
No.  7-E   Parts  for  above  boards. 
No.  8'E  Non-Multiple  Gentrai  Energy  Switchboards. 

Stromberg-Garlson  Telephone  Mfg.  Go. 

GENERAL  AND  EASTERN  SALES  OFFICE  SALES  DEPARTMENT 

ROCHESTER,  N.  Y.  CHICAGO,  ILL. 


FARR 

TELEPHONES  FOR  EXCHANGES. 

HONES   FOR    PRIVATE   AND   COl 
LINES. 

TELEPHONES  FOR  FACTORIES. 
Brackets,  Wlr*  Pins  and  Insulators. 


TELEPHONES   FOR    PRIVATE   AND   COUNTRY 
LINES. 


CADR  TELEPHONE  &  CONST.  SUPPLY  CO.,  nUiPAfin 

rHnll  I  18  &  120  W.  JACKSON  BLVD.,    UlllllllUU. 


SNA/'EDISM  - 


SUPERIOR 


lOAIM 

MAKERS    OF- 


IM 


TELEPHONE    APPARATUS. 

CHICAGO,    ILLINOIS,    U.  S.  A. 


Carbon  Arrester  In  Detail. 


MOON  TERMINAL  HEAD 

With  CARBON  ARRESTERS  or  with 
COPPER  ARRESTERS. 

NO  CHANCE   IN    PRICE    LIST,  WHICH  APPLIES 
TO   EITHER  TERMINAL. 

The  MOON  TERMINAL  has  certain  easential 
features  which  afford  absolute  protection  to  th* 
Cable  Wires.   This  is  demonstrated  by  its  record. 

Thorough  tests  show  that  this  apparatus  with 
Carbon  Arresters  will  withstand,  without  injury, 
a  current  of  heavy  voltage. 

SEE  METAL  OUTER  CASE  OR  STORM  BOX. 

Catalogue  and  Price  List  on  request. 


c  \/;r(^f-o. 
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DID  IT  EVER  OOOVJR  TO  YOU 

That  TIME,   LABOR  and   MONEY  are  saved  by 

DEARBORN  SCIENTIFIC  TREATMENT  OF  BOILER  FEED  WATERS? 


DEARO<>l=7N     DRCIO    &    OMEIINAIOAl-    V^ORKS 


120  LIBERTY  STREET    NEW  YORK. 


IO.BRANCH  OFFICES  IN  U.  S. 


27-34  RIALTO  BUILDING,  CHICAGO. 


S.    MORGAN -SMITH    CO., 


McCormick  Turbines 

4,000  H.  p.,  72  feet  head," 
arranged  to  drive  generator 
and  a  single  turbine  to  drive 
exciter.  .Five  settings  bul'.t 
for  the  Hudson  River  Water 
Power  Company's  Spier  Falls 
plant  and  14  pain  51  inch  for 
their  plant  at  MechanlcsvlUe, 
N.  Y. 

Write -for  catalogue,  if  con- 
templating purchase 
of  turbines. 

York,  Pa.,    U.  S.  A. 


'W'E  make  graphite  resistance  rods  to  fit  any  re- 
quirement, any  size  and  any  degree  of  resist- 
ance.    They  are  made  from  Dixon's  Flake  Graphite,  which 
means  that  they  are  pure  and  uniform.  Ask  for  booklet  I25n. 

J03EPH  DIXON  CRUCIBLE  COUPiNY,  Jersey  City,  N,  J. 


JEFFREY 


Elevating.  Conveying.   Power   Transmission,   Screening,    Crushing    Dredging. 
Rocli  and   Coal    Drilling,   Coal   Cutting,    Hauling   and   Washing    Machinern. 

OUR  CATALOGDES  AEI  TOCRS  FOR  TBI  ASKIHG. 
ThejEFFREY  M  AN  UFACTURI  NG  CO.,  Columbus,  O.,  U.S.A. 


ARE  YOU  LOOKING  FOR  MONEY? 

If  so,  buy  WALRATH  QAS  OR  QASOLINE  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Exposition. 

Ii  will  produce  as  good  a  com- 
mercial light  as  that  of  an  auto- 
matic steam  engine,  either  belted 
or  direct  connected  generator. 
Simple,  Economical  and  Reliable. 

bend  for  Catalogue  W. 

MARINETTE  IRON 
WORKS  MFO.  CO., 

MARINETTE,  WIS. 

AGENCIES— 
801  PlBher  Building,  Chtcago.         619  Stevenson  Building,  Indianapolis. 
703  Bijou  Building,  Pittsburg. 
MacKay  Engineering  Co.,  149  Broadway,  New  York. 

Mackay  Engineering  Co.,  100  Boylston  St.,  Boston. 

Strong,  Carlisle  &  Hammond  Co.,  Cleveland. 


REG.TRADE MARKS   Jhe  Phosphor  Bronze  SmeltingCo.Ijmited, 
'.2200  Washington AVE.,PHiLADEiPHiA. 

1      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

^™_    ■  INGOTS,CASTINGS, WIRE, RODS,'SHEETS, ETC. 


Mu 


.'/  /i(  jh/ir!  J)irii  /r' 


—  DEl^TA    METAL 

CASTINGS,  STAMPINGS  «nd  FAPrGINGS 
ORIGINAL  AND  Sole  Makers  in  the'  U.S 


THE  WILLIAM  TOD  CO. 


BUILDERS  OF 


CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


Main  Office  and  Works: 
YOUNCSTOWN,  OHIO. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,    PA. 


"  In  all  the  land,  range  up,  range 
down.  Is  there  ever  a  place  so 
pleasant  and  so  sweet  ?  " 


THE 
THOUSAND 


ISLANDS. 


There  may  be  somewhere  on  the 
earth  a  more  delightful  region  than 
that  of  the  Thousand  Islands,  but 
if  there  is,it  has  not  been  discovered. 
It  is  as  fine  as  the  Bay  of  Naples, 
with  2,000  picturesque  Islands  scat- 
tered along  the  twenty-five  miles 
of  one  of  the  most  beautiful  rivers 
in  the  world.  You  can  find  out  a 
great  deal  regarding  it  in  No.  lo  of 
the  "Four-Track  Series,"  "The 
Thousand   Islands,"  issued  by  the 

NEW  YORK  CENTRAL. 

K  copy  will  be  mailed  free  on  receipt  of 
a  two-cent  stamp,  by  George  H.  Daniels, 
General  Passenger  Agent,  Grand  Central 
Station.  New  York. 


MAGNET  WIRE 


ROUND, 
SQUARE 

AND 
RECTAN- 
GULAR. 


MAN'UFACTDRED  BY 


Columbus  Insulated  Wire  and  Brass  Co. 

COLUMBUS,  OHIO. 


SAMSON  TURBINE 

rr:,You  can  SAVE  MONEY  if  you  will  use  a  SAMSON  to  drive  your 
■GENERATOR.  Because  the  SAMSON  attains  a  QUICKER  SPEED 
than  any  other  turbine  operating  under  the  same  conditions.  This  allows 
t_he  use  of  LIGHTER  and;;consequentlv  CHEAPER  TRANSMISSION 
MA'CHINERY.;^^i4Mkj  tei4fe:*,^.„._j 


Write  Department  D  for  Catalog.'  rZT]        k-wtj.: 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


"0=M" ENCLOSED 
ARC  LAMPS 

FOR  ALL  CIRCUITS. 


SIMPLE, 


DURABLE, 
EFFICIENT. 


SEND  FOR 
BULLETINS. 


THE  OSBORN=MOROAN 
COMPANY, 

CLEVELAND,    -     -      -    OHIO. 


THE    WORTHINGTON 

Water  -  Tubs  Sectional  BOILER 


End  or 
Side  Fired 


8BND  FOB 
OUR 
BOOK. 


NO 


Compact,    Bconomical.    Durable. 
High  Pressures,  with  Safety. 


BRICK-^VORK  Bent  Tubes,  Screwed 

Joints,  Gaskets  or  Leaks. 


NEW  YORK  SAFETY  STEAM  POWER  CO., 

60  S.  Canal  St.,  Chicago,  111. 
Hew  York.    Boston.    Philadelphia.    San  Francisco. 
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ARNOLD   ELECTRIC 
I  POWER  STATION  Co. 

Engineers,  Contractors  for  Complete 
Electric  Plants.    Results  Guaranteed. 


[BUTTERFIELD,  J.  F. 

ELECTBICAL  ENGINEER  AND  CONTRACTOR. 
I  Complete  Telephone  Exchanges  Built  and  Ua-  j 
]  terial  Furnished. 

i  Cable  Construction  and  Underground  Conduit   | 
1  Construction  a  Specialty. 

Room  595,  li;t  Adams  Street.       CHICAGO,   ILL. 


E.  W  Hammer.  H,  J.  Mlnhlnnick.  1 

Pies,  and  Trees.  Sec.  andGen'lSup't. 

General  Engineering 


Co. 


TtTF  Consulting  and 

X  nr,    ContractlngEngineers. 


Telephones.ElectrlcLiffht.PowerTranamlsBlon  | 

Suite  Ul'.2,i:(f)  ADAMS  ST.,  CHICAGU- 
Lcrng  Distance  Telrpliu- 6  Central  ±78, 


MICHAELS  &  HILLY, 

CONTRACTING  AND  KLBCTRICAL  ENQINEEH9. 

Manufacturers  of  Slow  Speed  Dynamoa 

and  Uotors. 

Secondary  Transformers  for  Bella 

and  Annunciators. 

60  &  62  West  Van  Buren  Street.  Chicago,  lU. 


I^^ggjjg^iiar^^a^jss^sgag^jfeg^ags^^ 

M  "W.  E.  BAKER.                                        n.  R.  BISHOP.   ^ 

1  BAKER,  W.  E.  &  CO.  i 

liTOB^dwar''    """^v'vOKK.| 

^>*aaB^asa«88BaiaBgiBc^i£iSsa^a^ffl 

!  Byllesby,  H.  M.  &  Co.  iiw.    H.    HARVEY 


(Incorporated) 

ENGINEERS 

Design.  Construct  and  Operate  Railway,  Light. 

Power  and  Hydraulic  Plants. 

Examinations  and  Reports. 

New  York  Life  BuHdiiig.       -       CHICAGO.  ILL. 


Engineer  and  Contractor, 
Plans  and  Specifications  for  Complete  Plants. 
Electric,  Hydraulic  and  Steam  Installa- 
tions. Results  Guaranteed. 
Suite  380  Randolph  Bldc.  Memphis,  Tenn. 


I  Lon^  Distance  Phone  Central  3il8. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR. 
Specialties— Central  Station  Heating  Plants, 
I  Water  Worsa  Steam  Plants,  Electric  Light, 
I  Qaa  and  Street  Railway  Plants. 
I  «2o-2i  Marquette  Building,    CHICAGO. 


CHAS.  L.  BROWN, 

Contracting  Electrical  Engineer. 

804  Fisher  Building, 
Telephone  Harrison  3698.       CHICAGO. 


C.  W.  Cabman. 


.  C.  Habtman. 


Carman,  Chas.  Whitney 
&Co., 

CONSULTING  ENGINEERS, 

88  La  Salle  Street,  CHICAGO. 


Humphrey,     Henry    H., 
CONSULTING  ENGINEER. 

Central  Lighting  Stations, 

Electric  Power  Transmission. 

Suite  1305,  Jhemical  Bldg.,      ST.  LOUIS. 


M.  Am.  Soc.  M.  E., 


Consulting  Mechanical  and  ElectTlcal 
Engineer. 

Lincoln  Trust  Building,  ST.  LOUIS. 


CRUMB,  w.  H.  &  CO.] 

Engineers      Contractors, 


TELEPHONE  ENGINEERING  AND 
CONSTRUCTION, 

1263  Monadnock  Bldg.,  -  Chicago. 


KOHLER    BROS., 

I  Contracting     Electrical    Engineers, 
Lighting  Power  Railways, 

1804-1806-1808-1810-1813  Fisher  Building, 
CHICAGO. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 

plans,  Specifications  and  SupervlBloa  of  In- 
Btallation  of  complete  telephone  pl&nta. 
Special  Reports  on  Telephone 
Properties  and  Apparatus, 

411  Electrical  Bldg,,  Cleveland,  Ohio. 


IT    WILL    PAY 

engineers  not  represented  in 
this    department    to  carry  a  I 
card  regularly. 


DUGALD  C.  JACKSON,  C.   E. 
WILLIAM  B.  JACKSON,  M.  E. 

MEMBERS 

AMERICAN  INSTITUTE  OF   ELECTRICAL   ENGINEERS 

AMERICAN  SOCIETY    OF    MECHANICAL    CNGINEENO 

AMERICAN   SOCIETY   OF   CIVIL   ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,   WIS. 


BUY  YOUR  BOOKS 

FBOM  THB 

Electrician  Pub.  Co..  B 1 0  Marquette  BIdg.,  Chicago. 


A  VALUABLE  BOOK  OF  REFERENCE. 

TELEPHONES-Their  CONSTRUCTION  and  FITTING. 

A  Practical  Treatise  on  the  Fitting. up  and  Maintenance  of  Te.ei>nones  and  the  Auxiliary  Apparatus. 

BY    F.   C.  ALLSOP. 

CONTENTS : 
CHAPTER  I.— Receivers;    II.— Transmitters ;  III.— Magneto  Switch-Bells;    IV.— Battery  Swltch- 
Heils;  V —Complete  Instruments;  VI.— Switches.  Switchboards  and  Extension  Bells;  VII.— 
Batteries  for  Telephone  Work;  VIII.— Erectini;  Wires,  Instruments.  Etc. ;  IX.— Arranging  the 
Circuits;  X.— Intercommunicating  System;  XI.— Testing  for  and  Removing  Faults. 

184  PAGES.    166  ILLUSTRATIONS  AND  FOLDING  PLATES.    PRICE,  $I.2E. 

Sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO..  510  Marquette  BIdg..  Chicago. 


STUDENTS 

Will   find   that   the  Western 
Electrician    can    help    them 
wonderfully   in   the   study    oi 
electricity.     Subscribe  now. 
^3.00  per  year,  in  advance, 

Electrician  Publishing  Co., 


•■Ht  510  Manmelts  BM|., 


cyiCAii 


p  WWW  WW  www  WW 


Nothing  is  so  Essential  in  Electrical  Machinery  as  RELIABILITY 
And  Nothing  Contributes  so  Much  to  Reliahility  as  SIMPLICITY 


THE    WARREN    ALTERNATOR 

Is  Simplicity  Itself  Having  no  Brushes  or  Comnn\ita.tor  aLtid  no  R.evolving  Wire. 

BULLETINS  ON  APPLICATIO  N T  HEY  TELL  YOV  ABOVT  IT. 


I 


SANDUSKY,  OHIO,  U.  S.  A. 


Rumsey  Blectrlcal  M'f's'  Co.,  H.  B.  Coho  &  Company,  Weslern  Eiectricil  Supply  Co.,  C.  W.  Hobson, 

1211  Filbert  St.,  Philadelphia.  Pa.  11+ Liberty  St  ,  Xew  Yom.  St.  Louis.  Mo.  Waco,  Texas. 

A.  M.  Searles.  C.A.Cotton,  0.  A.  Wilbur  &  Co., 

1200  Fisher  Bldg.,  Chicago,  111.  129  Pearl  St  ,  Boston,  Mass.  183  Crocker  Uldg.,  San  Francisco,  Cal. 

Carter  &  ailiesple  Electric  Co  .  Z.  C.  Miles  &  Piper  Co.,  W.  I.  Gray  &  Co., 

Atlanta,  Ga.  Seattle,  Waali.  Minneapolis,  Minn.. 


f>»M»a« 
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CEDAR  POLES 


Prom  le  F«et to  70  F«m; 
WECIAL  PRICES  ON  SMALL  POLES. 


C.n.WORCESTERCO. 

SUITE   IZ06  TRIBUNE  BLDG.  CMICASO. 


Cedar 


TORRE Y 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Slock  Constantly  on  Hand 


Poles 


IDAHO 


8,000  in  one  yard,  now  ready  for 
sfiipment.  40  ft.  to  70  ft.  long, 
7  in.  and  up  tops.    Must  be  moved. 


CEDAR 
POLES 


Large  stocks  Michigan  White  Cedar 
Poles.    Write  for  Prices. 


FRANCIS  BEIDLER  &  CO., 

519  W.  22d  St.,  Chicago,  III. 


M.KLEIN    &  SON. 

LINE  BUILDERS'  TOOLS. 

Our  Tool   Book  tells  about  tbem. 
It  is  of  interest  to  all  linemen.      Get 
a  copy  now.    FREE. 
Headquarters  for  Linemen's  Tools 

MATHIAS  KLEIN  &  SONS  ''''c^ic^TS" 


CEDAR 


WRITE 


POLES 


PRICES 


A.  P.  HOPKINS  &CO. 

ESCANABA,    MICH. 


NickelHate. 

%Nerf^ork.Chicago|5tLouisKIl 

Offers  Three    Express  Trains 

Every  Day  between 

CHICAGO 

and  All  points 

EAST 

Through  Cleveland  and  Buffalo 

Through  Sleeping  Cars 
Day  Coaches  and  Dining  Cars 

Individual  club  meals,  ranging  in  price  from 
35c  to  gl.OO;  also  service  a  la  carte.  Midday 
luncheon,  50c. 

CHrCAGO  DEPOT:    La  Salle  St.  Station. 
CITY  TICKET  OFFICE:    111  Adams  St. 

JOHN  Y.  CALAHAN,  Gencrol  Aiknt 
113  Adams  Street,  Room  2B8.  CHICAGO 


STAWPARP    TIE    COMPANY,  12I7-23  Chamber   of  Commerce,   Detroit,   Mich. 


BUY  YOUR  POLES  FROM  FIRST  HANDS-THE  PRODUCER. 

Du  cm  ucD  I  iiimcD  on    merchants'  national | 
.  HI.  rULMtn  LullDtn  bU.|  bank  bldg.,  Chicago. 


ROPER  LUMBER-CEDAR  CO., 

OFFICE:    Room  5  Leisen  &  Henes  Block, 
n/IELIM^IVIIIMKE,  -  IVIICIH. 


POLES 


ra'veWHITE^E^Lli 

of  all  sizes. 

Let  us  quote  you  prices. 

PACE  &  HILL  CO. 

I23S  Guaranty  Bldg. 
MINNEAPOLIS,  MINN. 


CEDAR 

H.  M.  LOUD'S  SONS  CO.,  Au  Sable,  Mich. 


POLES, 
POSTS, 
TIES, 


IDAHO  CEDAR  POLES. 


LOW  PRICES.    LONG   LENGTHS  A  SPECIALTY. 


CEDAR  POLES 

CARNEY  BROTHERS  COMPANY, 

610   Chamber  of   Commerce,   CHICACO,   ILL. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBI  AIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


•»  • 
•  •%• 
i.lW 


CEDAR  POLES  AND  POSTS 

w^  Mueller  company* 

Main  office  \z\HZ'\5  Marquette  Buildinai 

CHICA60. 


I  IDAHO. 

I  MONTANA. 


WESTERNiUMBER  &  POLE  CO., 


Main  Office,  DENVER,  OOLO 


Septemter  ig,  igoj 


Wfes'rfeRIJ    ELECTRiciA^I 


ig 


WHOLESALE 
PRODUCERS 


PDLES 


LINDSLEV      BROS.      CO.  THE    LINDSLEY    BROS.      CQ. 

(MICHIGAN       PDl-ES)     CHICAGO.  :  ■  (WEISTERN     F»  OI_ES  )  SPQKAN  E.    \A/ASH> 

ADDRESS      INQUIRIES    TO      SENERAL      OFFICES        TRIBUNE      BLDG.    CHICAGO. 


II  f8St  "«»"««"  P  O  I- E  S 

ARE  CETTINC  TO  BE  IN  OUR  WAY. 

If  you're  interested  in  these  sizes,  we  would  like  to  hear  from  you. 
We  uan  both  make   money  in  the  process. 

MflLTBY  LUMBER  CO.,  509  phoenix  block,  Bay  City,  Mich. 

CEIDAIR  l»OI-ES, 

POSTS.  RAILWAY  TIES,   SHINGLES.  ETC..  ETC. 
THE  MORSE  CEDAR  CO..  '^'"^['^S'J"""'  SAGINAW.  MICH. 

CEDAR  POLES  %S\',ki^r"' 

SPECIAL    PRICES    UPON    APPLICATION. 
PROMPT    SHIPMENT    A    SPECIALTY. 

&.  E.  WHITMORE,  230-31-32  Lumber.  Exchange,  Minneapolis.  Minn. 

ITIPA    (    Yellow  Pine  stock.  100.000                      M«rvvjf»ctvired   by 

1 1  ltd  1  f.f</r.o?kn*r.^d''.-i's?»^:  ECCLESTONLUMBERCO., 

B^^^B    ^-fc    I  (Southern  Whito  Cedar)      29  Broadway,  NEW  YORK. 

■  nni     EC    '  lorv^  lea^f  Yellow   Pine 

■  ■'III     FA    /  octa-Sonal  ».nd  sqvjaro. 

■  ■     *#i»^^*    \  Chestnut  and  Cypress.    Trompl  dtl!t)tritj  from  jlocK,  ftiu 

■  Yellow  Pine  Cross  Arms,  Pins  and  Brackets.  yorKc;iyy„rd.criir,ctfrcmmnu. 

*1Pa^^L^Wi^  (wJ^Xo»\U/  §>M>^>WiftV  ^MfW  €fl(C      ^AoA^^^J^W  OMyVcWvwXwy.    SAeivvu\WrW^XcW. 


IDAHO,  WISCONSIM, 


MIOHIGAH 


CEDAR  POLES 


FOR  TELEPHONE,  TtLEGRAPH, 
ELECTRIC    LIGHT,     TROLLEY. 


POSTS,    POLES.    TIES    AND    EVERYTHING    IN    WHITE    CEDAR 

YARDS      IN    IDAHO      AM>      AT      WASHBLKN,      Pl.l.M.MKU      AN!)       URULK,      WISCONSIN-. 


JOHN.  H.  FOWLER 


GENERAL  OFFICE:     1705  FISHER  BLDG.    CHICAGO. 

D  ~   ..u  n«:--*.  f  Washblirn.  Wisconsin,  and 
Branch  Offices.  jsp„k,„jj^„„i„g,„„ 


FOWLER-JACOBS  CO. 


75,000   FIRST-GRADE  LOCUST  PINS. 

PRICES-LOW.  QUALITY-HIOH. 

THE  STANDARD  POLE  &  TIE  CO.,  505  Venezuela  BIdg.,  New  York 

POLES,  TIES,  POSTS/"S?,''r° 

PRODUCERS.  We  want  your  Inquiries  always. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


^ 


CEDAR  POLES  ' 

THE 

Vatentine'Clark  Co. 

234    La    Salle    Street,   OHIOAGO 


PInconnIng,    Mich. 


YARDS! 
Brmmn   Bay,    Wla.  Haw  London,    Wta. 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,   MICH. 

Eleven.  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


PINS 


TOWERS  PIN  &  BRACKET  CO. 

ELLIJAY,   CA. 


MANUFACTUnCRS     OP 


Locuit  and  Oik  Pins  and  Brackets. 


BRACKETS 


WHITE  CEDAR  POLES 
Hall  L.Brooks 

TOMAHAWK.WIS. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, ' 

277  Broadway,  New  York 


AA/^  h  i  -t 


Large  Assortment.    Quick  shipments. 

WISCONSIN  TIMBER  &  LAND  CO. 


MATTOON, 


WISCONSIN 


MICHIGAN  WHITE 


LARGE  STOCK. 


PROMPT  SHIPMENTS. 


KELLOGG  SWITCHBOARD  &  SUPPUY  CO.,  GhieagG!^ 
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Night  View  of  PIftli  Avenue,  Pittsburgh,  Pa. 
By  Permission  of  "The  Pittsburgh  Dispatch." 


The  Farmers'  Bank  Building  to  the  left  in  this 
illustration  is  rendered  particularly  conspicuous  by 
the  brilliant  interior  illumination  afforded  by      :     : 


Nernst  Lamps 


Economy  and  superior  quality  of  light  have  led  to 
a  large  number  of  modern  office  buildings  being 
equipped  with  the  NERNST     :        :        :        :        : 


Electrical  Supply  Dealers 

will  send  illustrated  Booklet  No.  6,  describing  the  efficiency  and  economy  of  the  Nernst  Lamp 

or  address  any  Sales  Office  of  Nernst  Lamp  Co. 

Pittsburgh,  Fayette  St.  ami   Qarrison  Place;  New  Vorl(,  Hanover   Banl<  BIdg  ;  Boston,  Board  of  Trade  Rid;  ;  Philadelphia,  Real  Estate  Trust  BIdg,;  Chicago,  National  Life  BIdg. 


IT  IS  TIME  TO  KICK 


Mr.  Manager,  insist  on  your  company  installing  our 
system  of  underground  exhaust  steam  heating 
mains  at  once,  which  will  enable  your  company 
to  pay  their  coal  and  labor  bills. 

They  can  increase  their  electrical  business. 

They  can  defy  competition. 

They  can  furnish  large  blocks,  which  now  have  their 
own  engines,  boilers  and  dynamos,  with  electric 
light,  steam  heat  and  power. 

We  have  the  only  Meter  System. 

We  installed  35  new  plants  last  year. 

We  guarantee  results. 

Write  for  our  pamphlet  showing  how  it  is,  done.   . 

AMERICAN  DISTRICT  STEAM 
COMPANY 

tdCKPORT,  N.  Y. 

Mention  Wbstehn  ELfecTRioiAN. 


September  19,  1903 
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SINGLE  CASE 


THOROUGHNESS  AND 
RELIABILITY 
are  illustrated  in  the  manner  in 
which  we  have  provided  for  the 
placing  of  switches  in  wood- 
work on  old  walls  end  in  all 
places  where  a  suitable  recep- 
tacle for  the  switch  was  not 
provided  in  the  construction  of 
the  building. 

THIS  STEEL  WALL  CASE, 
fitted  with  "  Diamond  H  " 
Switches  (push  button  or  ro- 
tary flush)  ,  meets  all  the  under- 
writers' requirements  and  is 

AN  ABSOLUTELY  SAFE 
INSTALLATION! 

THE    HART    MFG.    CO,, 

HARTFORD,  CONN. 


YOST 

SpecidLlties 

—  of  the  == 

Superior  Sort 


Sockets 
Wall  Sockets 
W.  P.  Sockets 

Rosettes 

ak.ll  have 

speciaLl  merit 

and  distinctive 

advantages 

Tohe 

Yost  Electric 

Mfg.  Co. 


TOLEDO 


OHIO 


20th  CENTURY 

LAUNCHES 

When  figuring  on  your  summer  out- 
ing, we  know  you  will  be  in  want 
of  a  boat  of  some  description,  so 
you  can  enjoy  yourself  and  obtain 
tlie   benefit   of   your   vacation. 

SO  LET  US  FIT  YOU   OUT. 

RACINE  BOAT 

MANUFACTURING  COMPANY 


BOX  13,  RACINE,  WIS.,  U.  S.  A. 


The  ideal  gentleman's  pleasure 
craft.  The  finest  launch  that  floats. 
Speedy,  safe,  simple  and  reliable. 

15  FT.  FISHING  UUNCH,S150.00 

16  FT.  FAMILY  LAUNCH,    200.00 
35  FT.  CABIN  LAUNCH,  1,500.00 

Send  10  cents  for  80-page  illus- 
trated catalogue  giving  the  truth 
in  detail  about  the  best  boats  built. 


From  Pole  To  Grouad 

It  is  but  a.  f ©w^  minutes' 
work  to  put  a.  Type  A 
transformer  into  service, 
and  once  in  place  it  stays 
there. 

But— if  it  is  ever  rveces- 
sa,ry  to  remove  it  from 
service  to  test  or  cha^nge 
ca.pa.city.  it  is  just  as 
easily  detached  from, 
the  pole.  The  ne%v 
patented  suspension 
hooks  require  no  nuts 
or  bolts  to  a.ttach  to 
transformer  lugs.  It  is 
all  done  by  locking  cams 
Avith  a,  han\naer  blow. 
The  man  on  the  poleneed 
sta,y  there  only  long 
enough  to  unlock  the 
cams  and  sling  the 
transformer.  The  boy  on 
the  ground  to  care  for 
wrenches  and  cold 
chisels  is  not  needed. 


Fort  WsLyne 
ElectricWorks 

Manufacturers  ml 

"WOOD" SYSTEMS 


Main  Offics  and  Factory  : 
FORT  WAYNE,  IND. 

Branoh  Offices  In  mosl  i.a.r^o  Cities. 
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Crocker-  Wheeler 
Company, 

ManufacturBPS  and  electrical  Engineers, 
AMPERE,  N.  J. 


REVOLVING  TROLIEY  INGOT  CHARGING  CRANE 

Five  C.-W.  Crane  Motors  give  an  absolute 
control  over  every  movement  and  operate 
the  crane  at  highest  possible  speed  and 
efficiency. 


SALES  OFFICES  IN  [ALL  LARGE  CITIES. 


iBIack  Diamond  File  Works  ^ 


Bat.  1803. 


Inc.  18»S. 


Twdvt 
Meials 

ftwardtd  at 

tnternallonat 

Exposlllont 


Special 
Prize 

Qold  Medal 
at  Atlanta, 
1898. 


J* 


"^J  OUB  OOOBH  ARK  OW  SATLK  IW  EVKRY  l/EADISr«  HAMDWAJK. 

(^  STftiBtia  EST  TTBIB  tJ,".t!lTJE»  STATES  AW1>  CAWADA.  J^ 

1    e.  &  li.  BMHEIT  COMPANY,  | 

2  •      PHELA&ELPHSA,    PA.  ^ 


VULCANIZED  FIBRE  I 

Highest  grades  for  electrical  iasulation  aod  mccbanical  purposes,  in  sheets, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


KARTAVERT. 

HARD  AHO  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBINQ. 

For  Electrical  and  Mechanical  Purpofles,  Railway  Dust  Guards,  Washeti 
and  Paclclngs.    Patent  Insulating  Cleats. 


MANTTFAOTUBED  BT 


THE  KARTAVERT  MANUFACTURING  CO.  Wilmington.  M. 


STERLINC    EXTRA    INSULATING    VARNISH. 

Sterlintr  Extra  Black  rinishtng  TarnUh, 

Sterllne  Black  Air  Drying  Tarnish, 

Sterling  Black  Core  Plate  Tarnlah. 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa..  tJ.  S.  A.  Brougham  St.,  Blacklrlars  Road,  Salford,  Manchester,  Englant. 


STURTEVANT 

DlOWCrS of  all  Descriptions. 

i>tC3.rn     riot     .      •     •      .     for  Positive  Venti- 

Blast  Apparatus.  ;rz~ 
Generating  Sets.  ^L"t«r'  *" 

Steam  Traps.  .  .  :;!;:,''/' £r':£ 

Complete  Equipment  of  Heating  and  Ventilating  Installations. 


B.  F.  STURTEVANT  CO. 


NEW  YORK.  CHICAQO. 

PHILADELPHIA. 


BOSTON,  MASS. 
LONDON. 


BARE  COPPER  WIRE. 

RUBBER    COVERED    WIRE. 

WEATHER  PROOF  WIRE. 

MAGNET  WIRE.  LAMP  CORD. 


SLOWER  CABLES. 
TELEPHONE  CABLES.  OFFICE  WIRE. 

JOKN  A.  ROEBLING'S  SONS  CO., 

TRENTON,  N.  J. 


AGENCIES  AND    BRANCHES: 


NEW  YORK.  CHICAGO. 

SAN  FRANCISCO.      PHILADELPHIA. 


CLEVELAND. 
ATLANTA. 


Vol.  nXIII.  $3.00  Per  Amuh.    ?SSEift^'«  SX'.'SS'o" 


CHICAGO,  SEPTEMBER  26, 1903. 


10  Cemts  a  Cop?. 


No.  13. 


SIIVIPLEX.  WIRES  ANDCABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


WeSTEBN  SELLING  AGENT, 

H.   R.   HIX50N, 

ii44Monadnacl(  Block,  CHICAGO. 


The  Simplex  Electrical  Co. , 

I  lO  State  Street,  BOSTON,  MASS. 


^^^^^^      TRMIEMARK.     ^^^^^^ 


1889— Paris  Exposition, 
Medal  for  Rubber  Insulation. 

1893— World's  Fair, 
Medal  for  Bubber  Insulation. 


THE  JSTAHTDABD  FOB 

B1JBBEB  IKSriiATION. 

Sole  Manufacturers  of 

Weathar 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  "»'■  Wires. 
THE  OKONITE  CO.,  Ltd 

T'd^u^hS-  c'h^i";.  f  ""•a"''-        253  Broadway,  New  York. 


Geo.T.  Manson, Gen'l  Supt, 
W.  H.  Hodglns,  Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBHARINE  AND  INSIDE  USE; 
TBLEPHONB,  TBLBQeAPH  AND  FIRB  ALARM  CABLES. 

All  Wires  are  tested  at  Factory.  JOKESBOBO,  INDb 


N.  1.  R, 


National 

India 
Rubber  Co.'« 

RUBBER  COVERED 
'NATIRES     A.ND     OA.BI-KS. 

OFFICK  AND  FACTORY:  BRISTOL.  R.  I. 

GRESCEHT  RUBBER  INSULATED 

WIRES  AND  CABLES 

Katlonal  Code  standard . 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

e3"BARaAY'siRECT.  Main  Olfici  and  Factory,  TRENTON,  Ik  t. 


THOUSANDS    IN    USE. 

Bipolar  aud   Multipolar  MotorB 
.  from  ^  to  50  horsepower.  Uyna- 
j|[Vmos  from  10  lights  to  700.  Wesell 
^-|or  rent.   Good  profits  for  agents. 
''The  Hobart  Elec.Mfg.  Ca.,Troy,  Ohio 


l-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO.,     PHILADELPHIA 


For  Porcelain  or  Clay  lr>- 
sulatlngSpecialties.suchas 
Bushings,  Knobs  or  Cleats, 
Address, 

THE  AKRON  SMOKING  PIPE  CO., 

MOCADORE,  OHIO. 


ELECTRIC   HEATING  APPLIANCES 


.OF  ALL  KINDS.... 


AMERICAN  ELECTRICAL  HEATER  COMPANY, 


Write  (or  CatalOKU*. 


I7ahd  tP  Spencer  Street,  DETROIT,  MICH. 


t  "  Q  T  A  R  "  INCANDESCENT  i 
t       OlAn       LAMPS 


LONG  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 

UADE    BT    THE    MOST    SKILLED    WORKMEN. 

STANDARD  ELECTRICAL  MFG. 
COMPANY,     :    Niles,  Ohio. 


ESTABLISHED  1875. 
COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR 

Practically  dust  and  water  proof.  For  Portable 
Drilling-,  Tapping,  Keaming.  Emery  Grinding,  ate. 
Write  lor  Catalogue  and  Prices. 

STOW  MFG.  CO.,  BInghamton,  N.  Y. 

Gen'l  European  Agents,  Selipr,  Sonnenthal  &  Co. 
86  Queen  Victoria  Street,  Lotdon,  England. 


LIGHT 


If  you  want  light  to  see  objects  below  the  lamp 
USE    SHELBY    LAMPS. 

I  e  C,  p.  Horizontal  are  1 4  C.  P.  Vertical.     Other  makes  are 
7  C.  P.  Vertical. 

THE    COIL    DOES    IT-IT'S    FLATTENED. 


LIFE 


The  Longest  Life  at  Best  Efficiency. 
SHELBY      USEFUL      LIGHT      LAMPS. 

Pat.   O^t.  20,    I900. 

A  TRIAL   WILL   PROVE   OUR   CLAIMS. 

THE     SHELBY     ELECTRIC    CO.,     SHELP^,     O. 


^ESTIIN  Electrical  iDgWoment  Co., 


Waverly  Park,  NEWARK,  N.  J 


Weston  Standard 
Portable 
Direct  Reading 


Vollnift*»ri», 
MUlIvoltmet«rB, 
VoltBintneterSt 
Aininriter», 

Mllaniineter*, 
<>} round  Df'tectora  and 
i.'lrruit  TcHturH, 
OIinimetcrrM. 

Portable  Oalvanometers. 
Our  Portable  Instruments  are  recognized 
&H  The  Standa-d  the  world  over.    The  Semi- 
Portable    Laboratory    Staadarde   are   still 

Our   StaUon    Voltmeters  and  Ammeters 

areun.surpa.^sed  in  point  of  extreme  accuracy 
and  lowest  consumption  of  energy. 
BERLIN— Eurfipe»n  Wecton  Electric*!  InBtrument 

Co.,Rltter8trB^»eNo,e8. 
I>ONI>ON— EUlottBroB-.CeitaryWorka.Lowlfiham. 

Paris,  Fuahce—F..  H.  Cudiot.  12RueSt.  Georges 
I  OrouDd  I>«tMtor  ftnd  Clrault  TMtor.  Biew  Vork  Office— 74  Curtlandt  Mt. 


i:&    Permit  the  Electric  Light  to 

be  instantly  placed  whcro  it 

ls~needed.  Made  for  sbop.  faclory, 
store,  oflBce,  resldence-In  fact  wher- 
ever the  incandescent  lamp  is  used. 


FARIES  ADJUSTABLE 
LAMP  HOLDERS 


WE  MANUFACTURES 
Portables,      OhantleHBrs, 

Brackets, 

Desk  lamps,         Oluetors, 

Canopies  and 

All  Sizes  and  Styles  of 

Shades  and  Retlectore. 

Goods  cnwrlod  Sondfor 

6  V  all  principal         Catalogue  Mo.  lO, 
labbora.  luat  fmmumd. 


FARIES  MFG.  CO. 


"f 


DEGATUR- 

SLLa 
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Single  Duct.      Multiple  Duct. 
2,  3,  4,  6  and  9  Duct. 


STANDARD  VITRIFIED 
CONDUIT  GO. 


39-41  Cortlandt  Street, 
NEW  YORK. 


LARGEST  FACtORIES  IN  THE  WORLD 

EXCLUSIVELY  .  CONDUIT  .  AND  .  INSULATORS 


ANNUAL  CAPACITY 

25,000,000  Ft.  Conduit. 

4,000,000  Insulators. 


Manhattan 
Third  Rail  Insulator. 


The  Simplest,  Most   Practical  and    nrUr>     E  ^^  ^\  Itl /%  lUI  I /^  A  I 
Economical  Turn.down  Electric  Lamp      |   116     C  W^^  111  ^/ If  I  I  w/%  L 

ever  Invented. 

Style  t— Pull  string  for  t>rlght  or  dim.    Style  2— For  variation  In  light  turn  bulb  one  way 
or  the  other.    Write  for  booklet  and  prices.   Ail  voltages  and  bases. 

ECONOMICAL  ELECTRIC  LAMP  CO.,  123  Ulini  si..  Urn  virt. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEIi  OUTLET  AND  JUIVCTIOM  BOXES, 
SWITCHBOARDS,   PAHTEI.    BOARDS,   SWITCHES,   ETC. 


Nothing  is  so  Essential  in  ElectHcal  Macliinery  as  RELIABILITY 
And  Notlting  Contributes  so  Muclt  to  Reliability  as  SIMPLICITY 


THE    WARREN    ALTERNATOR 

Is  Simplicity  Itself  Having  no  Brushes  or  Coinnn\ita.tor  a^nd  no  R^evolving  Wire. 

BVLLBTINS  ON  APPLICATION THEY  TBLL  YOV  ABOVT  IT. 


SANDUSKY,  OHIO,  U.S.  A. 


Rumsey  Biectrlcal  M'f's'  Co.,  H.  B.  Coho  &  Company,  Western  Blectrlcd  Supply  Co.,  C.  W.  Hobsoa, 

1211  Filbert  St.,  Philadelphia,  Pa.  114  Liberty  St.,  New  York.  St.  Louis,  Mo.  Waco,  Texas. 

A.  M.  Searles,  C.  A,  Cotton,  O.  A.  Wilbur  &  Co., 

1200  Fisher Bldg.,  Chicago,  111.  129  Pearl  St.,  Boston,  Mass.  183  Crocker  Bldg.,  San  Francisco,  C»L 

Carter  &aillesple Electric  Co.,  Z.  C.  Miles  &  Piper  Co.,  W.  I.  Qray  &Co., 

Atlanta,  Ga.  Seattle,  Wash.  Minneapolis,  Minn. 


DUNCAN  INTEGRATING  WATTMETER 


FOR 


DIRECT  CURRENT  LIGHTING  AND  POWER. 

MOST  ACCURATE  AND  UP-TO-DATE  METER  UPON  THE  MARKET. 


DUSTPROOP 
NO  CONSTANTS 
SENSITIVE 
GOOD  MAGNETS 
LARGE  DiAL 


DUNCAN  ELECTRIC  MFC  CO., 


LA    FAYETTIE,    INDIANA. 


SEND    FOR    DESCRIPTIVE    BULLETIN. 


September  26.   1903 
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THEELECTRIG  STORACEBATTERYGO. 

PHILADELPHIA 

Cbloribe  Hccumulator 


MANUFACTURER    OF    THE 


For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PRICE    LISTS   AND   0E8CHIPTIVE   BULLETINS   FORWARDED   UPON    REOUEST. 


-SALES  OFFICES- 


Pbiladelphia.           New  York.              Boston,  Chicaoo.  Baltimore,  St.  Lonis.  San  Francisco,        Cleveland,  Canada.  Havana.  Cfba. 

Allegheny  .We.        100  Broadway.        60  State  St.      Marquette  lildg.    Continental        Walnwrlght  Bldg.  Kialto  Bldg.         Citizens' Bldg.         Canadian  General         G.  F.  Greenwood.  Manager, 

and  19ta  St. Trust  Bldg.  Electric  Co..  Ltd.  Toronto  34  Empeilrado  St. 


American  Steel  &  Wire  Co. 


Ohicago 


New  York 


Worcester 


Denver 


San  Francisco 


BARE   AND    INSULATED 

ELECTRICAL  WIRES 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GENL.  OFFICES :    CENTURY  BLDG  ,  NEWARK,  N.  1, 

OVER  FIFTEEN  THOUSAND 

(l5,O0O)  MILES  IN  USE. 

:pi  Hiffhest  Award  in  its  Class  at  Paris  Exposition, 
1900,  and  Pan-American  Exposition,  Butlalo, 
19U1. 


»         AMERICAN  BRAND 

I  WEATHERPROOF  WIRE  AND  CABLES 


We  always  carry  a  large  stock  of 

WEATHERPROOF  WIRE 

for  prompt  tbipments.     Samples 
and  prices  on  application. 

AMERICAN  INSULATED  WIRE  &  CABLE  CO. 

Main  Office  and  Factory: 
241-247  S.  Jefferson  St.,  CHICAGO.  IkL. 


PUTINUM   FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 
PUTINUM  FOR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
Wi  sell  PLATINUM  in  any  quantity,  either  large  or  small.   We  buy  PLATINUM   or  anything 
containing  PLATINUM,  In  any  quantity. 


For  Incandescent  Lamps  and  Everything  Else. 

MANUFACTURERS  OF  PLATINUM   IN  ALL  SHAPES. 

Newark.  N.  I.  New  York  Office,  120  Liberty  Street. 
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If  you  want   Wires   or    Cables    insulated    with 
HIGHEST     CLASS     INDIA     RUBBER 
INSULATION    you     should 
buy     .     .     .     . 


H^ 


rith   the  ^  ^LM 


WRITE  FOR  PRICES. 


Complete   stock    of 

all  sizes  constantly  on  hand 

for  sale  at  lowest  market  prices  by 

CHICAGO  EDISON  COIVIPAIMY, 

139  ADAIMS  STREET,  CHICAGO. 


NEW   FIELD   REGULATOR 

HIGH 


IN 


Design — Perfect.      Construction — The 
Best. 
Alia  I  IT1#     Deterioration  of  resistance  impossible. 
TB  ■  ■      Will  carry  overloads  without  injury. 

Grounding  impossible — owing  to  the  material  con- 
struction of  the  base  and  method  by  which  the  current- 
carrying  parts  are  connected. 

The  method  of  control — smooth  and  easy — will 
not  stick — nor  will  the  jar  of  machinery  cause  any 
deviation  of  the  lever. 

THE  CUTLER-HAMMER  MFG.  CO. 

MILWAUKEE 


LOW 

IN 

PRICE 


Br&nch 

New  York 

136  Liberty  St. 

Boston 
176  FederB.1  St. 


Offices 

CKlca^go 

1232  Monadnock  Bldg. 

Pittsburg 
319  Frlck  Building 


4* 


4» 


4» 


4^ 


Long 


CleeLi\  Globes, 
White  Light, 

These  qualities  are  guaranteed 
in  every  shipment  of 

COLUMBIA 

ENCLOSED 

ARC  CARBONS. 

NATIONAL  CARBON 
COMPANY. 

CLEVELAND.    O. 


^ 
^ 
^ 


4> 


<^ 


Direct  and  Alternating  Current 

Generators 

FOR 

Lighting,  Power  and  Railway  Service 


Modern  Design 


Accurate  Construction 


Superior  Performance 


National  Electric  Company 


Milwaukee 


Chicago :    Old  Colony  Bldg. 
Pittsburg:    Qellatly  &  Co. 


Ifn  Fra'cfsco  [  Xilbourne  &  Clark  Co. 
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ACTUAL  USAGE  THE  TEST 


OF 


PITTSBURGH  TRANSFORMERS 

ABSOLUTELY  RELIABLE— DURABLE— EFFICIENT 

NO    BURN=OUTS 


SEND  FOR  TRANSFORMER  CATALOQUE 


GENERAL    SALES  AGENTS 
264-266-268-270  FIFTH  AVENUE,  CHICAGO 


D 


YNAMOTORS 

For  Telephone   and   Telegraph   Work 


Used  by  the  leading  companies  and  highly 
recommended  because  of  their  superior 
qualities.  Write  for  new  descriptive  bulletin 
No.  03103. 


SPRAGUE  ELECTRIC  COMPANY, 

Canaral  Offices:    527  West  34th  Street,  New  York. 
Chicago  Office:    Fisher  Building. 


COMPLETE  INSTALLATIONS 

Power   Qcrvd  LigKtinLg 


4 

jpi 

^L 

i 

M 

m 

t 

^ 

^ 

w 

Western   Electric  CompOLny, 


CHICAGO. 

ST.  LOVIS.  DENVER.. 


NEW  YORK. 
KANSAS  CITY.  PHILADELPHIA. 


Keep  Yourself  Posted. 

If  your  name  is  not  on  our  mailing  list  you  do  not  get  special  informa- 
tion promptly  on  new  specialties. 

Recent  acquisitions  are  THE  NONPAREIL  BELL  and  NEW  MAN- 
HATTAN NEEDLE  DROP  ANNUNCIATOR  (as  illustrated). 

Both  are  high-grade  and  at  reasonable  prices.     If  our  cata- 
logues are  not  in  your  files  we  will  send  them  on  application. 


MANHATTAN  ELECTRICAL  SUPPLY  CO., 


32  Cortlandt  Street,  NEW  YORK. 


(88  Fifth  Avenue,  CHICAGO. 


ELECTRICITY  FOR  EN6INEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  $2.60. 

ELECTRICIAN  PUBLISHING  CO.. 
910  Marquette  Building,  •  •  OHIOAOO. 


ACNETIC    SUSPENSION 

STANLEY   RECORDING  WATTMETERS. 

NO  WEAR.  NO  REVENUE   LOST. 

NO   FRICTION.  ALL  CURRENT   USED  RECORDED. 

Send  for  description  and  book  full  of  good  information 

"ABOUT   METERS." 

STANLEY  INSTRUMENT  CO.,  GREAT  BARRINGTON,  MASS.,  U.  S.  A. 

EUROPEAN  OFFICE,  23  Boulevard  des  itallens,  Paris,  France. 

r  FOR  PACIFIC  COiST— JNO.  MARTIN  i  CO.,  San  Francisco,  Cal.,  L«sAn£eIes,  Cal.  and  Seattle,  WaBh. 
,  J    FOR  COWRADO,  IDAHO,  HOSTA.VA.  NEW  MEXICO  and  WYOMING- 
'  THE  HENDRIE  &  BOLTHOFF  M'F'6  &  SUPPLY  CO.,  Denver,  Col. 


SALES     AGENTS 


FOR  MEXICO-VICTOR  M.  BRASCHI  &  BRO.,  Mexico  City. 
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i»flul!t  Mora  (Bi^ 

NEW    YORK. 

Storage  Battery  Installations 


TRADE    MARK. 


FOR 

RAILROAD  REGULATING,  LIGHTING.  POWER  AND  ISOLATED  PLANTS. 

COULD  C,  E-M-F  BOOSTER  SYSTEMS. 

SALES  OFFICES: 

Boston,  89  Stale  Street  Chicago.  Rookery  Building  New  York,  25  West  33d  Street 

Century  Electric  Company,  San  Francisco.  Cal.  Pittsburg  Engineering  Company.  Pittsburg.  Pa. 

WORKS:    DEPEW,   N.  Y. 
BULLETINS  FURMISHED   OH  APPLIOATIOM. 
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Matthews  A  Bro.,  W.  N. 

Ann  unci  atOTS. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Automobile  Repository. 

uentral  Automobile  Reposty. 
Batteries  and  Jars. 

Central  Electric  Co. 
Edison  Mfg.  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Bells,  Buzzers,  £tc. 

Central  Electric  Co. 
Edwards  &.  Company. 
■     Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  Dressing. 

Dixon  Crucible  Co.,  Jos. 
Leather  Preserver  Mlg.  Corp. 
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Leather  Preserver  Mtg.  Corp. 
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Sturtevant  Co.,  B.  F. 
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Racine  Boat  Mfg.  Co. 
Boiler  Compounds. 

Dearborn  Drug  &  Chem.  Wka. 

Boilers. 

Babcock  A  Wilcox  Co. 
aUnols  Maintenance  Co.- 
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Electrician  Publishing  Co. 

Brushes. 

Central  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Flbre-Graphlte  Co. 
Western  Electric  Company. 

Cable  H  angers. 

National  Tel.  Supply  Co. 
Western  Electric  Co. 

Cables.  (See  Wires  and  Cables) 
Carbons,     Points    and 
Plates. 
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Chicago  Edison  Co. 
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Crocker-Wheeler  Company. 

General  Electric  Co. 
Sprague  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Electrical  and   mechan- 
ical Engineers. 

AUoway  Eiectrlc  Go. 
Arnold  Elec.  Power  Stat'n  Co. 
Badt,  F.  B. 
Baker  A  Co.,  W.  E. 
Brown,  Ghas.  L. 
Bryan,  Wm.  H 
Burch    Edward  P. 
Hulterfield   J.  F. 
Bylle.sby  A  Co.,  H.  M. 
Byrne  Const.  Co.,  M.  P. 
Carman  ACo.,  Chas. Whitney. 
Crumb  A  Company,  W.  H. 
ICnimons  Elec.  Const.  Co. 
Pelt  ACo.,  Chas.  E. 
General  Engineering  Co., The 
Harvey.  W.  H. 
Humphrey,  Henrv  H. 
Jackyon,  D.  G.  A  W.  B. 
Kohler  Brothers. 
Michaels  A  HlUy. 
Orne  Electric  Co. 
Sargent  &  Lundy. 
Schott,  W.  H. 
Stanton,  Le  Roy  W. 
WUmerdlng,  C.  H. 

Electrical  Instruments. 

(Recording  and  Testing.) 

Central  Electric  Co. 
Diamond  Meter  Co. 


Duncan  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Elec.  Specialty  Co. 
Jewell  Electrical  Inst.  Co. 
Machado  A  Roller. 
Norton  Elec'l  Instrument  Co. 
Pignolet,  L.  M. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Go. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 
Weston  Electrical  Inat.  Co. 

Electro -Plating  mach'y. 

Crocker-Wheeler  Company. 
General  Electric  Co. 

E  levators-  Con  veyors. 

Jeffrey  Mfg.  Co. 

Engines,  «^as  and  Oaso- 
Une. 

Lowell  Model  Co. 
Marinette  Iron  Wks.  Mfe.  Co. 
WooUey  Fdy.  A  Mach.  Wks. 

Engines,  fi^team. 

Allis-Chalmers  Company. 
Dnstin  Co..  Chas.  E. 
Illinois  Maintenance  Co. 
N.  Y.  Safety  Steam  Power  Co. 
Stewart  Elec.  Co.,  John  A. 
Sturtevant  Co.,  B.  p. 
Tod  Company.  William. 
Whitehead  Machinery  Co. 

Fans  and  Fan  motqirs. 

Central  Electric  Co.     - 
Crocker- Wheeler  Company. 
Edison  Mfg.  Co. 
Ewing-Merkle  Elec.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Fibre. 

Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

Files. 

Barnett  Co..  G.  &  H. 

Fire  Extinguishers. 

Monarch  Fire  Appliance  Go. 
Fixtures.  O^as  and  Elec. 

Beardsiee  Chandelier  Mfg.Co. 

Flashers. 

Reynolds  El.  Flasher  Mfg.Co. 

Flexible  Shafts. 

Stow  Mfg.  Co. 

Forges. 

Sturtevant  Co.,  B.  F. 

Fuses  and  Fuse  Wire. 

Central  Electric  Co. 
Chicago  Die  A  Electric  Co. 
Chicago  Fuse  tVire  &  Mfg.Co. 
D.  &  W.  Fuse  Company. 
Electric  Appliance  Co. 
Western  Electric  Company. 
Western  Elect.  Supply  Co. 

Globes,    Reflectors    and 
Nhades. 

American  Refl.  A  Lighting  Co. 
Farles  Manufacturing  Co 
Phoenix  Glass  Co. 
Western  Electric  Co.  . 

Western  Elect.  Supply  Co. 

Graphite  Specialties. 

Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre-Graphite  Co. 

Heating   (Exhaust 
Steam). 

Amer.  District  Steam  Co. 
Heating     and    Ventilat- 
ing Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,  Inc.  Lamps. 

Incandesent    Electric   Light 
Manipulator  Co. 
Inspection  &,  Insurance. 

Hartford   Steam    Boiler   In- 
spection A  Insurance  Co. 

Insulating  machinery. 

New  England  Butt  Co. 


Insulators  and  Insulat- 
ing materials. 

Akron  Smoking  Pipe  Co. 
American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
Kartavert  Mfg.  Co. 
Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonite  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  Vitrified  Cond.  Co. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

liamps.  Arc. 

Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
Nernst  Lamp  Co. 
Osborn-Morgan  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Lamps,  Incandescent. 

Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Columbia  Incan.  Lamp  Co. 
Economical  Elec.  Lamp  Go. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept. 
Electric  Appliance  Co, 
Ewing-Merkle  Elec.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Nernst  Lamp  Go. 
Phelps  Company. 
Sawyer-Man  Elec.  Co. 
Shelby  Electric  Co. 
Standard  EIpc'1  Mfe.  Co. 
Sterling  Electrical  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Go. 

Lamps,      Incandescent— 
Replacers  A  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 

liflmpa,  Xernst. 

Nernst  Lamp  Co. 

Lightning  Arresters. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Western  Electric  Co. 

Linemen's  Climbers. 

Klein  A  Sons.  Mathlas. 

magnet  Wires. 

(See  Wires  and  Gables.) 

manufacturers-   Agent. 

Raymond  Hi,  Francis. 

mechanical  Hraft. 

Sturtevant  Co.,  B.  P. 

mica. 

Mica  Insulator  Co. 
Munsell  &  Co.,  Eugene. 

mining  Apparatus,  Elec. 

Crocker-Wneeler  Company. 
Genera]  Electric  Co. 
JelTrey  Mfg.  Co. 
Western  Eiectrlc  Go. 
Westinghouse  El.  &  Mfg.  Co. 

motors.  (See   Dynamos    and 
Motors). 

Nippers  and  Pliers. 

Klein  &  Sons,  Mathlas. 

Patent  Attorneys. 

Johnston,  Thomas  J, 


Phosphor  Bronze. 

Phosphor  BronzeSm.Co..Ltd. 

Platinum. 

Baker  &  Company. 

Poles  and  Ties. 

Beldler  A  Co.,  Francis. 
Berthold  &  Jennings. 
Brooks,  Hall  L. 
Carney  Bros.  Co. 
Coolldge,  Marshall  H. 
Eccleston  Lumber  Co. 
Fowler,  John  H. 
Fowler-Jacobs  Company. 
Fulmer  Lumber  Co.,  D.  M. 
Hopkins  ACo..  A.  P. 
Kellogg  Switch.  A  Sup.  Co. 
Llndsley  Bros.  Co. 
Loud's  Sons  Co.,  H,  M. 
Maltby  Lumber  Co. 
Morse  Cedar  Co. 
Mueller  Company.  William. 
Page  &  flill  Company. 
Perrizo  A  Sons. 
Phelan,  D.  W. 
Pittsburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Roper  Lumber-Cedar  Co. 
Standard  Pole  A  Tie  Co. 
Standard  Tie  Company. 
Sterling  &  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co..  The. 
Western  Lumber  A  Pole  Co. 
Whltmore,  A.  E. 
Wisconsin  Timber  A  Land  Co. 
Worcester  Co.,  C.  H 

Polish  (metal). 

Hoffman,  Geo.  W. 

Porcelain. 

Altron  Smoking  Pipe  Co. 

PoTver  Transmission 
macbinery. 

Jeffrey  Mfg.  Co. 
Smith  Co.,  S.  Morgan. 
Stilwell-Blerce  Smith- Valle. 

Pulleys. 

Smith  Co.,  S.  Morgan. 
Stilwell-Bierce  Smith- Valle. 

Rail  Bonds. 

American  Steel  &  Wire  Co. 

Rail  Joints. 

CouDinuous  Rail  Joint  Com- 
pany of  America. 

Reflners. 

Gt  West.Smelt.A  Refining  Co. 

Re -TVln  ding— Repairs. 

Chicago  Edison  Co. 
Gregory  Electric  Co. 
Northwestern  Electric  Co. 
Stewart  Elec, Co.,  John  A. 

Rheostats. 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Western  Electric  Co. 
Westinghouse  El.  &  Mfg.  Go. 

Schools  and  Colleges. 

Electrical  Engineer  Inst. 

Second-Hand  mach'y. 

Dustin  Co.,  Chas.  E. 
Gregory  Electric  Co. 
III.  Waintenance  Go. 
Matthews  &  Bro..  W.  N. 
Northwestern  Electric  Co. 
Stewart  Electric  Co.,  John  A. 
Walsh's  Sons  &  Go. 
Whitehead  Machinery  Co. 

Slate. 

Monson  Burmah  Slate  Co. 
Young,  A  B. 

Sockets  it  Receptacles. 

Paiste  Co.,  H.  T. 
Yost  Elec.  Mfg.  Co. 

Soldering   Sticks,  Salts 
and  Paste* 

Allen  Co..  L.  B. 
Crescent  Go. 
Western  Electric  Co. 

Speaking  Tubes. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Go. 


r^or    .ALlr>l3L^l3et;icaX    l3nde:2v:    of    -A.clverti{Setatuo±:iti!S     ^g>g>    r*^g:e> 


Speed  Indicators. 

Weston  Electrical  Inst  Co. 

Springs. 

American  Steel  A  Wire  Co. 

Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Supplies,  General  Elec. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
Ewing-Merkle  Electric  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Telephones,     Telephone 
material    and    S^ivitch- 

boards. 

American  El.  Telephone  Co. 
Automatic  Electric  Co. 
Central  Electric  Co. 
Fahnestock  Transmitter  Co. 
Farr  Tel.  A  Const.  Supply  Co, 
International  Tel.  Mfg.  Co. 
Kellogg  Swltchb.  A  Sup.  Co. 
Moon  Mfg.  Co.,  The. 
Sterling  Electric  Co. 
Stromberg-Carlson  Tel.  M.  Co. 
Swedish- American  Tel.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 


Klein  A  Sons,  Mathlas. 
Western  Electric  Co. 

Transformers. 

Central  Electric  Company. 
Crocker-Wheeler  Company. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Co. 
National  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co 

Turbines. IFater  Wheels 

Leffel&Co.,  Jas. 
Smith  Co.,  S.  Morgan. 
Stilwell-Bierce    Smith- Valle 

Tarnishes. 

Sterling  Varnish  Co. 

Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 

^VirelessTel.Apparafns. 

ClarkWirel.TelATel.Co.,T.E. 

Wire    m«  asui'ing    m  a  - 
chines. 

Minneapolis  Elec.  A  Const.  Co. 

W^ires  and  Cables— mug- 
net  W^ires. 

American  Electrical  Works. 
Amer.  Insnl.Wlre  A  Cable  Co. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Coiumbus  Ins.  Wire  A  Brass 

Co. 
Crescent  Ins.  Wire  A  Cbl.  Co. 
Electric  Appliance  Co. 
Empire  Wire  Go. 
General  Electric  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
India  Rubber  A  Gutta  Percha 

Insulating  Go. 
Kellogg  Switch.  A  Sup.  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co 
Okonite  Co.,  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co. 
Roebllng's  Sons  Co.  J.  A. 
Safety  Ins.  Wire  A  Cable  Co 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Waclark  Wire  Co. 
Western  Elec.  Supply  Co. 
Western  Electric  Company. 
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THE    H.    B.    CAMP    CO. 


:  MANUFACTURERS  OF= 


"Camp"  Standard  Vitrified  Clay  Conduits  for  Underground  Wires, 
Installers  of  Complete  Underground  Conduit  Systems. 


SALES    OFFICES: 


Room  85  Hartford  Building,  Chicago. 


170  Broadway,  New  York. 


^,,-.™___^ — -^.  LARGE  I 

naacL/^nDurai  k;^. 

Mult,  pie- and- Oingle  MODERATE  I 

DELIVERIES.  | 

Wrne  oi-  telephone  your  reqiiirenifnts  and  we  will  submit  .samples  and  prices.  c 


I 


TBLEPHONE  S928  BROAD. 

AiiENTs— F.  B.  Uadt  i^-  Co..  Monadnock  Block,  Chicago,  111.       The  W.  G.  Nagel  Electric 
Co..  Toledo.  Ohio. 


J 


i( 


ARE  YOU  INTERESTED  IN  CONDUITS?" 


IF  YOU  ARE 

WRITE    FOR    DESCRIPTIVE    BOOKLET 


AMERICAN  STONE  CONDUIT  CO., 


SUITE    29 
94    LA  SALLE    ST. 


CHICAGO. 


Pittsburg  Sewer  Pipe  &  Conduit  Company 


Manufacturers  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2,  3,  4  AND  6  DUCT. 

Superior  Conduits  for  under- 
ground wires  a  specialty. 


General  Office  and  Faclory.  _ 

PITTSBURG,    KAN.  \[ 

■V 


Branch  Office  and  Sale  Yard:    2417   East    18lh    Street,   KANSAS  CITY,    MO. 


J 


BEFORE    CONTRACTING    FOR 

I  N  O  A.IM  D  ESC  EZIM-r       L.  A  IVI  !»  S 

GET  THE 

STERLING    SPECIAL 

LITERATURE. 

STERLING  ELECTRICAL  MFG.  CO.  -  ■  WARREN,  OHIO. 


Underground  Conduits 


FOR    ALL    PURPOSES 


American  Conduit  Company 


MANUFACTURERS    OF 


Electrolysis   Proof   Bituminized 
Fibre  Conduit 


(PATENTED) 


MADE  IN  ALL  SIZES,  2  TO  10  [INCHES, 
SELF-ALIGNING,  NO  MANDRELS  RE- 
QUIRED. ECONOMICAL,  RAPID,  WITH 
HIGH    INSULATING   QUALITIES. 


170  BROADWAY 

NEW  YORK 


822  MANHATTAN  BLDG. 

CHICAGO 


336   MACY  STREET 

LOS  ANGELES 


Ammeters  and 
Voltmeters 


NORTON 

HIg:h-Grade  Tnstruments  at  Moderate  Cost. 

Write  for  Circalarand  Price  List. 

The  Norton  Electrical  Instrnment  Co.,  IX^Ks^'S? 

Agents.-Kohler  Bros.,Ctilcago,  III.;  Newman-Spranley  Co.,  New  Orleans, La. 


O    A    R    B    O    INI    S 

FOR  OPEN  AND  ENCLOSED  ARC,  ALL  SYSTEMS. 


THE  DI(MY  SCTTON  CARBON  GOMaNY 


LANCASTER,  O. 

OUR  ENCLOSED  ARC  CARBONS  ARE  STRAIGHT,  CORRECT  AS  TO  DIAMETER,  MAKE  SMALLEST   POSSIBLE 
DEPOSIT  ON  GLOBES,  AND  GIVE  A  STEADY  WHITE  LIGHT;  NOT  VIOLET  RAYS,  on  request  will  mail  samples. 
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September  26,  1903 


H.  N.  FENNER,  President 

IVI  a  c  H  i  n  € 

Bri^iding,  Taping, 

5ry  fo 

Winding,  Twinni 

TREET, 

J.  p.  BLAUVELT,  Agent 

RUSSELL  W.  KNICHT,  Treasurer 

COIN/IF^iCVIMY 
ectirical   \A/irosi 

ig  Machines.    Cable  Covering  Braiders 

EVIDENCE,  R.  1.,  U.  S.  A. 

l^AIMD     BUTT 

MANUFACTURERS  OF 

r   1  nsula-ti  ns  El 

ng,  Cabling,  Stranding, 
NE     CAS-rilMO 

Polishing  and  Measurii 

304  PEARL  S 

- 

PRC 

"0=M" ENCLOSED 
ARC  LAMPS 

FOR  ALL  CIRCUITS. 


SIMPLE, 
DURABLE, 
EFFICIENT. 


SEND  FOR 
BULLETINS. 


THE  OSBORN=MORQAN 
COMPANY, 

CLEVELAND,    -     =      -    OHIO. 


Magnets  and  All  Kinds  of  Coll  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterllnc  Extra  Black  Finishing  Varnlih, 

Sterling:  Black  Air  Drying  Varnish, 

Sterling  Black  Core  Plate  Varnish. 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa..  U.  S.  A.  Brougtiam  St.,  Blackfrlars  Road,  Salford,  Manchester,  England, 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING   COMPANY. 

BIO  MargueHe  BIdg.,  CHICAGO. 


FOR 

IT  I     Alt   PURPOSES 
Alll    I    r_  PLAIN  OR 
wfci^  I    ■■  ENAMELEO. 

THE  MONSON  BURMAH  SLATE   CO. 

PORTLAND,    ME. 


For  Electrical  Purposes.    Everything  In  turned 

Slate. 

Only  Firm  in  Vermont  who  makes  a  Specialty  of 

Manufacturing  and  Drilling  Small  Slates 

for  Electrical  Purposes. 

MANUFACTTTBER, 

FAIR  HAVEN,  VERMONT. 


A.  B.  YOUNG, 


"  In  all  the  land,  range  up,  range 
down.  Is  there  ever  a  ■  place  so 
pleasant  and  so  sweet  ?  " 

THE 

THOUSAND 

ISLANDS. 


There  may  be  somewhere  on  the 
earth  a  more  delightful  region  than 
that  of  the  Thousand  Islands,  but 
if  there  is.it  has  not  been  discovered. 
It  is  as  fine  as  the  Bay  of  Naples, 
with  2,000  picturesque  Islands  scat- 
tered along  the  twenty-five  miles 
of  one  of  the  most  beautiful  rivers 
in  the  world.  You  can  find  out  a 
great  deal  regarding  it  in  No.  10  of 
the  "Four-Track  Series,"  "The 
Thousand   Islands,"  issued  by  the 

NEW  YORK  CENTRAL. 

A  copy  will  be  mailed  free  on  receipt  of 
a  two-cent  stamp,  by  George  H.  Daniels, 
General  Passenger  Agent,  Grand  Central 
Station,  New  York. 


IT'S  ALL  RIGHT. 


Webb's  Telephone  Hand-Book.    A  book  for  the 
expert  as  well  as  the  novice.     Price  $1.00. 

ELECTRICIAN     PUBLISHINC    CO.» 


SWITCHBOARDS 

PANEL    BOARDS 

SWITCHES 


NOR3ITT  SPECIALTIES. 


Largest  Stock  in  the  Wesf. 


Crouse-Hinds  dectric  Co., 


133  SoMth  Clinton  Street 


CHICAGO,   ILL. 


.^J^'lyg 
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THE  SMITH-VAILE  ELECTRIC  TRIPLEX  PUMPS 


afford  an  excellent  means  for  pumping  water  for  House  service,  Hydraulic  Elevator  service 
Factories  and  Mills  desiring  an  Independent  water  supply,  also  for  Mine  Work  and    :     ;     : 


WATER  WORKS  SUPPLY. 

Can  be  located  wherever  electric  current  Is  available,  and  require   little  or  no  attention 
after    once    installed.      We  make  steam  and  power     :      ;:::::::::::: 

PUMPING   MACHINERY  FOR   ALL   PURPOSES. 


Jet  and  Surface  CONDENSERS,  Feed  Water 
Heaters  and  Victor  Turbine  Water  Wheels 

THE   STILWELL-BIEROE  &  SMITH-VAILE  CO., 


DAYTON,  OHIO,  U.  S.  A. 

New  York:  141  Broadway.  Chicago:  311  Dearborn  5t. 

Philadelphia:  619  Arch  St.  Cleveland:  1116  New  England  BIdg. 

New  Orleans:  304  Hennen  Bldg. 


Boston:  73  Oliver  St. 
Baltimore:  1107  Continental  Trust 
Bldg. 


Sales  Agtats:  FREDERIC  NELL,  97  Queen  Victoria  St.,  London,  Eng.    E.  F.  AUSTIN,  Smith  Bill.,  Pittsburg. 


•NEW  TRAIN  SERVICE  TO 


French  Lick 

and 

West  Baden 
Springs." 

A  parlor  and  dining  car  now 
leave  Chicago  at  l2:oo  o'clock 
noon,  arrive  at  the  Springs  at 
S:45  p.  m.  Leave  Springs  9:00 
a.  m.,  arrive  Chicago  5:55  p.  m. 
Reser\'ations  at  Monon  Route 
City  Office,  232  Clark  Street. 
Telephone  Har.  1245. 


ii 


DIAMOND  H 

SWITCHES 


FOR  ELECTRIC  LIGHTING. 


9  9 


MANUFACTURED  BY 


THE  HART  MNFG.  CO. 

HARTFORD,  CONN. 


NlCKlLj^ATE. 

T1ieNeWlJork.Chicago^§tLouisIlIl 

Offers  Three    Express  Trains 

Every  Day  between 

CHICAGO 

and  All  points 

EAST 

Through  Cleveland  and  Buffalo 

Through  Sleeping  Cars 
Day  Coaches  and  Dining  Cars 

Individual  club  meals,  ranging  in  price  from 
35c  to  $1.00;  also  service  a  la  carte.  Midday 
luncheon,  50c. 

CHICAGO  DEPOT:    La  Salle  St.  Station. 
CITY  TICKET  OFFICE:     1 1 1   Adams  St. 

JOHN  Y.   CALAHAN,  General  Aoent 
113  Adams  Street,  Room  298,  CHICAGO 
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FOR- 


ATTRACTIVE  ILLUMINATION 


USE 


'  eymfk.,  •  ,  •  ,  •  V*  , 


THE    MERIDIAN    LAMP. 

Combines  highest  efficiency  with  the  greatest 
simplicity.  Applicable  to  both  direct  and  alter- 
nating current,  and  all  voltages  and  frequencies. 

No  special  connections  required — lamp  fits 
in  standard  sockets. 

Inexpensive  in  first  cost  and  in  maintenance. 


GENERAL  ELECTRIC  COMPANY 

MAIN  LAMP  SALES  OFFICES:     HARRISON,  N.  J. 

Offices  in  all  Large  Cities. 
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Paranite  Wires  and  Gables 


HAVE  STOOD  THE 
TEST     OF     YEARS 


A  liandsomc  catalogue  fully  listing  and  describing  Paranite 
and  Peerless  Wires  and.  Cables,  and  in  addition  giving 
many  valuable  tables  and  data  relative  to  wires  arid 
cables  in  general,  will  be    mailed  free  upon  application. 


Electric     Appliance    Company, 

92     and    94     West     Van    Buren    Street,    Chicago. 


EDISON  MINIATURE    LAMPS 


Over  400,000  Annually  Shipped 
to  Users. 


All  types — every  variety. 

Prompt  shipment — in  any  quantity. 


Miniature  and  Candelabra  Sockets 
and  Receptacles.  ' 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Efeclric  Company,  Harrison,  N.  J. 


SOFT 
GREEN 


A     VERY     SOFT    MICA      FOR     COMMUTATOR      INSULATION. 

We  are  the  original  and  largest  importers  of  this  quality  and  Iiave  direct 
connection  for  our  supply,  if  you  have  not  used  this  quality  let  us  send 
you  a  sample  order.     Prices  lowest  in  the  market.     ALL  OTHER  QUALITIES, 


EIJGGNE  lIVmrSELIi  &  COMPANY, 

CHICAGO  AND  NEW  YORK. 


SPARKING 


I  fire. 


Reduces  the   working    catsacliy   of    a 
motor  or  dynamo,  wears  out  the  com- 
mutator, wastes  nower  and  may  cause 
AH  this  may  be  avoided  If  you  use       ....... 

The  only  article  that  will  PREVENT 
SPARKING.  Will  keep  the  Commu- 
tator In  good  condition  and  PRE- 
VENT CUTTING. 

Absolutely  Will  Not  Qam    Tbe    Brushes. 


BO  Cents  per  Slick.  $6.00  per  Dozen. 

SEND  FOR  FREE  SAMPLE  STICK. 
For  sale  by  all  supply  houses,  or 
K.  Mclennan  &  CO.  Sole Maputacturers,  909,  lOOWashlngton  St.,  Chicago. 


It  win  put  that  high  gloss  on  the 
Commutator  you  have  so  long  sought 
after. 


;8-80  Cortlsndt  St., 


VOLT -AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  Faults, 
Grounds,  etc. 

RELIABLE.        ACCURATE. 
Send  for  Circular, 

L.  M.  PICNOLET, 

NnW  YORK,  N.  Y. 


COMMERCIAL 


DYNAMOS 
AND    MOTORS 

WILLIAMS-ABBOTT 

TELEPHONES 


E  W  I  IM  C' 
M  ER  K  LE 
ELECTRIC 
COMPANY 

ST.      LOUIS 


JANDUS  ARC  LAMPS 


BRYAN-MARSH 


INCANDESCENT 

LAMPS  ~ 

.ROEBLING'S  WIR 
DIEHL 
FAN    MOTORS 


Every  article 

that  we  make 

bears   this   mark 


symboHzing 

better  design 

or  superior 

finish. 

H.  T.  Paiste  Co. 

Chicago     Philadelphia    New  York 


HYLO 

TURN-DOWN  LAMP 

Teaches  people  to  use  more  current  by  comlnt 

lamps  down  instead  of  out. 

Write  for  detailed  Information. 

PHELPS  CO.,  SO  State  St.,  Detroit,  U.  S.  A. 


JEbWARDS  ak;,Co 


TheR.  E.-A.  L  Monitor  Bell. 

(Patented.) 


Haminer  rod  supported  in  two  plao't, 
and  thrownstraight  outand  in  hy  the  | 
armaiure,  striking  irongonlnaide,  near 
edpe.  thus  glvinp  a  full,  clear  tone. 

All  springs  made  of  Phosphor  Bronze | 
and  so  fnrmed  that  there  is  leaot  pot- 
siblo  strain. 

Contacts  are  platlnlifed.  adjustment  la  I 
mane  bj- pressure  on  the  standard  which  1 
supportsoue  contact.    No  screwsornut^  I 
belnp  used  in  the  adjustment,  bell  doi 
not  pet  out  of  order  by  operation. 

Urdinari'y  the  weak  point  is  the  pivot, 
the  unreliable  one  the  adjustintr  screw 
and  nut.  as  iheae  defects  have  been  el im- 
inattd.  this  Lell  will  etand  hard  usape 
and  operate   under  adverse  conditions. 

The  hammer  entirely  cnncealed  by 
gong  and  cannot  be  tampered  witli. 

It  is  especially  adapted  for  use  on 
street  cars,  as  in  addition  to  the  advan- 
tages mentioned,  it  is  dust,  iusect  anc 
moiatuie  proof. 

WESTERN  ELECTRIC  COMPANY, 

SELLING    AGENTS, 


^E»vYo»?K  Hf 


i 

I 


L 


HOW'S  YOUR  STOCK 


OF  TRANSFORMERS  7 


-| 
I 

I 


I 


Don't  wait  until    everyone    wants   them    at    once,    but    order    f 
now  for  future  delivery.  j 


Bulletin  No.  59  describes  our  Type  M  Transformers. 
Write  for  Prices. 


WAGNER    ELECTRIC    MANUFACTURING    CO., 

ST.  LOUIS,  U.  S.  A. 


I 


I 

I 

I 
J 
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FRANK  N.  PHILLIPS.  President. 


EUQCNC  r.  PHILLIPS, 


C.  ROWLAND  PHILLIPS,  VtcE-Pnsa. 


C.  H.  WAQENSCIL,   TnCAsURCR.  Genkral  Manager.  C  R.  REMINGTON,  Jr..  Sec. 

AMERICAN  ELECTRICAL  WORKS, 

-      -  PROVIDENCE,  H.  I. 

BAEEANDINSULATEDELECTRICWIRE, 

electric   light  line  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  magnet,  office  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  i'oRK  Store,  W.  J.  Watson,  26  Cortlandt  St. 
Chicago  Store,  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


Electric  Heating  Apparatus 

SBND  FOR  64-PAUE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 

Cambrldgeport,  Mass. 
CHICAao,  Mooadnock  Block. 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  1 1  Pine  Street,    •    NEW  YORK  CITY 

Patent  Causes.  Patent  Soliciting. 


A  BURIAL 

IS    A    VERY    SIMPLE,    EASY    MATTER    IF    IT    IS    A 

Stombaugh  Guy  Anchor 

NO  DUG  UP  LAWNS,  NO  PITS  TO  BE  DUG.  NOTHING  TO 
PREPARE.  SIMPLY  SCREW  IT  INTO  THE  GROUND  LIKE 
A    CORK-SCREW. 


W.  N.  MATTHEWS  &  BRO.,  Distributers, 

603    Carleton    Building,  ....  ST.    LOUIS. 


GiTA^LlLtNls 


D:LDERI:N;G) 


-■^raaKg    a3fe(£)Bia-';M'U^(£CTl 


25c.  each. 


$2.25  per  dozen. 


FOR  ALL    ELE.CTRIC  WORK 

More  !han  twelve  years  ago  Allen  Sticks  were 
invented  by  ;i  iiraetical,  scientific  electri- 
cian, after  years  of  exhausiive  study  and 
experiment.  They  are  especially  desig^Ded 
for  electrical  work  and  as  a  substitute  for 
resin,  acids  and  soldering  salts.  Since  the 
inception  of  the  ALLEN  Stick  the  manufac- 
turers have  carried  on  a  series  of  endiess 
experiment:^  with  a  view  of  meeting  every 
possible  demand  upon  this  flrst-class  elec- 
trical flux,  until  to-day  the  Allen  Soldering 
Stict  is  as  much  better  than  Its  parent  than 
that  tirst  ALLE>'  Stick  was  better  than  the 
tben  prevailing  method'^.  The  Company's 
motto:  "Prae  ad  Supremum"  (forward  toward 
the  hiyihest),  Is  lived  up  to  literally,  daily. 

Every  Flrst-class  Electrical  Dealer  Pells  the 
ALLEN.  Seod  ten  cents  for  Sample  Stick— a 
big  one. 

L.  B.  ALLEN  CO.,  Inc., 

iMM«  1334  Columbia  Ave..  Chicago    "~" 


Perfection  Dry  Battery 

M 


Power  Motor 


For  Models,  Small  Fig- 
ures, Sewing  Machines, 
Jewelers'  Lathes,  Dental 
Drills  and  Phonographs 

Windings,  2,  4  and  6  volts 
List  price,  $9.00 

J.  JONES  &  SON 

ManufaGturBfs  of  Clectfioat  Apparatus 
64  CORTLAHDT  ST,  NEW  YORK  CITY 


^t^i 


.•I  OR  ELECTRIC  WIRES. 

ALPHADUGT  INFO.  CO., 

522  W.  22d  Street,  NEW  YORK. 


Sales  Agencies: 
CHICAGO:  W.  M.  Porter, 

303  Fisher  Building. 
NEW   YORK:    Williams.  Brown, 

39  Cortlandt  Street. 
TORONTO:   C.  W.  Bongard. 
78  Bay  Street. 


Crimshaw. 


Raven  White  Core. 


Raven  Black  Core. 


ALL  OUR  WIRES  pass  inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufactnra  Crimshaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
114.  116  &   118  Liberty  St..  New  tork. 


BRANCHES:  ^, , 2 CHICAOO:^^ 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO: 
33  Second  St. 


NATIONAL  CODE  STANOARD 

^^  "0,  K,"  Weatherproof  Wire. 
Slow  -  Barning  Weatiierproof 
and  Slow-BnrniDg  Wire. 


Transformers 

KUHLMAN  ELECTRIC  CO. 


AMERICAN"SI'r 

ARE  THE  BEST.    Send  (or  descriptive  Circular. 
Absolutely  Non-Infringing. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

csT'D  1869.         171  S.  Clinton  St.,  Chicago,  III, 


Prioes  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co, 

Office  and  Factory:  PAWTUCKET.  R.  I. 


Vertical   or 
Horizontal 

Automatic  ^ 
Engines,  j 

Belted  or     U 

Direct         ^ 

Connected     ^ 

^ 

N.Y.  SAFETY 
STEAM 
POWER  CO., 

60S.  Canal  St. 
CHICAGO,  ILL. 

High  Speed, 
High  Pressure, 
Heavy   Duty, 

6  to  200 
H.P. 

New  York,  Philadelphia. 
San  Francisco,  Boston. 

WESTERN    ELECTRICIAN 


September  26,  1903 


WASTTED,  FOR  SAI-E  and 
similar  M^AKT  COLDSIN  advertise- 
ments {^o  tvords  or  iess),  ^i.jo  an 
insertion;  additional  tvords  jc  each. 
POSITION  "WASTTEB  advertise- 
ments  {jo  -words  or  less),  ^i.oo  an  in- 
tertion:  additional  zvords  2C  each. 


POSITION   WANTED. 

By  electrician  and  engineer.  Can  rewind 
meters,  transfornieTs  and  electromagnets,  etc. 
Ten  years'  electrical  experience.  Desires  to 
makea  chancre  about  October  13,  1903.  Address, 
ROX  253.  care  Western  Electrician,  510  Mar- 
quette Bld^.,  Cliicago. 

POSITION  WANTED. 

As  superintendent  or  electrician  liy  married 
man,  thirty  years  old:  ttn  years'  experience 
with  direct  and  alternating  plants.  Student  of 
"American  Schbol"  of  Armour  Institute  of  Chi- 
cago; capable  of  InstahiD;.'  new  plant.  iJest  of 
references  furnished; good  reasons  for  wanting 
change.  Address  BOX  254,  care  Wesiorn  Elec- 
trician, 510  Marquette  Bldg.,  Chicago. 


POSITION   WANTED. 

By  arc  lamp  expert. age 24 years;  seven  years' 
t'xperience  in  electrical  and  mechanical  engi- 
neering, especially  in  the  construction  and 
testing  and  in  developing  new  devices  for  arc 
lamps  and  apiiliances.  References.  Address 
1(0X256,  care  Western  Electrician.  510  Mar- 
quette Bldg.,  Chicago. 


POSITION  WANTED. 

By  an  electrician  of  ten  years'  experience 
running  isolated  plants,  doing  central  station, 
pole  line  and  wire  worlc.  Understands  electric 
haulage  and  mine  wiring.  Competent  to  as- 
sume full  charge  of  any  isolated  plant.  A 1  ref- 
erences ai  to  character  and  ability.  American, 
■strictly  sober.  Address  D.  M.  KHOADES,  West 
Winfieid,  Pa. 


POSITION  WANTED. 

As  £;eneral  manager,  superintendent  or  elec- 
trician of  medium  sized  plant.  Prefer  the  lake 
regions.  Twenty-four,  and  \\  ith  no  bad  habits. 
At  present  and  for  last  four  years  as  general 
manager  of  lighting  and  power  plant.  Am  fa- 
miliar with  every  detail  of  the  work,  also  tele- 
jihone  and  telephone  switchboard  work.  Can 
leave  present  positlonabout  Oct.  15th.  Address 
BOX  255,  care  Western  Electrician,  510  Mar- 
quette Bldg.,  Chicago. 


WANTED. 

One  experienced  incandescent  lamp  salesman, 
at  once.  Address  THE  SHELBY  ELECTRIC 
CO.,  Shelby,  Ohio. 


WANTED. 


Gentleman  with  about  $25,000  to  invest  in 
estahlished  cedar  business,  poles,  ties,  posts, 
lumber,  etc..  handling  1.000  to  1,200  cars  per 
year.  Can  show  net  profit  of  from  17  ^^  to  20<;^ 
net.  Correspondence  solicited.  Address  BOX 
252,  care  Western  Electrician,  510  Marquette 
Bldg.,  Chicago. 


WANTED. 

Three  experienced  Incandescent  lamp  sales- 
men, by  an  old  and  well-established  company  not 
in  the  trust.  Applicants  will  please  state  age, 
experience  and  salary  wanted.  Address  BOX 
199,  care  Western  Electrician,  510  Marquette 
Bldg.,  Chicago. 


WANTED 
SALESMEN 


GENERAL  INCANDESCENT 
ARC  LIGHT  CO., 

CHICAGO. 


WANTED 
A  gentleman  of  good  ad- 
dress who  is  acquainted 
with  Electrical  Manufac- 
turers and  dealers  and  has 
done  business  with  them. 
A  strong,  energetic  work- 
er is  desired,  with  ability 
to  represent  a  journal  of 
high  standing  effectively, 
in  the  business  depart- 
ment. To  such  a  one  a  fine 
opportunity  is  open. 
Address  with  references 
and  salary  expected, 

BOX  238, 
Care  Western  Electrician, 

CHICAGO. 


FOR  SALE  CHEAP. 

One  120  K.W.Warren  alternator,  one  65  K.W. 
Slattery  alternator,  one  37ys  K.W.Westlnghouse 
alternator,  i, 100  volts,  125  cycle,  single  phase 
switchboard  instruments,  transformers,  leather 
belting,  pulleys,  shafting,  two  85  H.  P.  Standard 
boilers.  Full"  list  and  special  low  prices  on 
application.  CORSICANA  GAS  A-  ELECTRIC 
CO.,  Corslcana.  Texas. 


FOR    SALE. 

One  120  Lt.,  6.6  Amp.,  1200  C.  P.,  Brn-Sh  Arc 
Machine,  $700:  one  50  Lt.,  6.6  Amp.,  1200  C.  P., 
T.  H.  Arc  Machine,  $225;  one  50  Lt.,  6.6  Amp  , 
1200  C.  P.,  T.  H.  Arc  Machine,  with  damaged 
armature,  $140;  one  45  Lt..  6.6  Amp..  1200  O. 
P.,  T.  H.  Arc  JIachine.  $200;  150T.  H.  Open 
Series  Arc  Lamps,  $2  each:  200  Street  Hoods 
with  Hanger  Hoards,  50c  each.  F.  O.  B.  cars 
Janesville.Wis.  .TANESVILLE  ELECTRIC  CO., 
Janesrille,  Wis, 


FOR  SALE. 

6  K.W.  Edison  220-volt  motor:  5  H.  P.  Eddy 
220-TOlt  motor;  1  H-P  Crocker- Wheeler  220- 
volt  motor.  WALSH'S  SONS  &  CO.,  261  Wash- 
ington St.,  Newarl<,  N.  J. 


FOR  SALE. 

Four     y  II.  P.  110  Volt   Motors.     IS.OO  each. 
Three   V-  H.  P.  110     ■■  ■■  30.00 

Two     1       H.  P.  220      •'  "  50.110       ■■ 

One     3     II.  P.  220      ■■  "  70.00      " 

One     7!/.  H.  P.  220      "  "         130.00 

Two  40-Light  110  Volt  Generators,  70.00 
All  ^'uaranteed  to  be  in  good  order. 

ECIIPSE  MOTOR  CO.,    LANCASTER,  PA, 


Automobiles 

Charged,  Stored,  Repaired,  Rebuilt. 
151  Michigan  Ave.,  ■  CHICAGO. 


ELECTRICAL  BOOKS. 

A^ll     »Cincls. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Suite  510  Marquette  Bldg.,  CHICAGO 


GREGORY: 

ELECTRIC  CO. 

54-62  5.CL1NT0N  5L  CHICAGO 

All  dynamos,  moto-s,  meters  and  transformers 
listed  by  this  Company  are  at  their  warehouses 
ready  for  immediate  delivery. 

FOR  SALE 

at  a  bargain  if  talien  immediately: 

1-400K.W.Wesiinghouse  Alternator. 

1-200    "      Stanley  Alternator. 

2*150    ■*      General  Electric  Alternators. 

3-120 

2-150    " 
torn. 

Largest  slock  of  second-hand  electrical  appa- 
ratus in  this  country.  Kend  for  our  monthly 
Bargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  Guaranteed. 


Westinghouse  500  V,  Railway  Genera- 


EMPIRE  WIRE  COMPANY, 

HAQNET      WIRE     AND     BARE 
AND    TINNED   COPPER   WIRE. 


FACTORIES  I  USBON,  N.  H. 


'""^^S%?SEk^^\mW.  VANBVRBNST. 


ENGI N  ES 

34x60  750-H.  P.  International  Power  Corli.ss. 

28x48  760  H.  P.  Harris  Double  Eccentric  Corliss 

24x48  500-H.  P.  Brown  Corliss. 

23x60  450-H.  P.  George  H.  Corliss. 

20x48  300-H.  P.  Harris  Corliss. 

18x42  260-H.  P.  nreene  Corliss.  Db.  Eccentric. 

12  and  22x42  250-H.  P.  Atlas  Tandem  Com- 
pound Corliss. 

16x42  17!)  H;  P.  Allis  Corliss. 

16x42  175.11.  P.  Hamilton  Corliss 

12x36  100-H.  P.  St,  Louts  Heavy  Duty  Corliss. 

12x36  100-H.  P.  Hamilton  Corliss. 

24x48  500-H.  P.  Buckeye  Automatic. 

16!4  and  28Hx27  400-H.  P.  Buckeye  Cross  Com- 
pouird  AmoTiatic. 

15and  23x17  250-B.  P.  Mcintosh,  Seymour* 
Company  Tandem  Compound  Automatic. 

14x''.4  125-H.  P.  Weston  High  Speed  Automatic. 

12x12    90-H.    P.  Phosnix  Gen-Crank  Automatic 

10x16  60-11.  P.  Atlas  Automatic. 
BOILERS. 

2— 325-H.  P.  Heine  Watertube  Boilers,  140  lbs. 


2— 280-H.  P.  Babcock  &  Wilcoi  Watertube  Boil- 
ers.  150  pounds. 

2-275-H.  P.  Babcock  ifc  Wilcox  Watertube  Boil- 
ers, 150  pounds. 

3— 275H.  V.  Babcock  &  WUcox  Watertube  Boll- 
era.  130  pounds. 

1—175  H.  P.  Babcock  &  WUcox  Watertube  Boil- 
er, 125  pounds. 

2— 160-H.  P.  Babcock  &  Wilcox  Watertube  Boil- 
ers, 135  pounds. 

1—72x18  Tubular  Boiler,  125  pounds. 

3—72x16  Tubular  Boilers,  100  pounds. 

3—66x16  Tubular  Boilers,  100  pounds. 

1—60x18  Tubular  Boiler,  100  pounds. 

8—60x16  Tubular  Boilers,  I'OO  pounds. 

1—56x16  Tubular  Boiler,  100  pounds. 

2 — 54x14  Tubular  Boilers,  100  pounds. 

HEATERS. 

1,000-H.  P.  National  Peed  Water  Heater. 
350-H.  P.  Baragwanath  Heater. 
300-H.  P.  Wheeler  Heater. 
3  50-H.  P.  Kroeschell  Heater. 


WHITEHEAD    MACHINERY  CO.,    Davenport,  Iowa. 


Meeps  its   lust 


detteriorate:.  Established  ie  years.  Sold  by  agents  and  dealers    all 


DE    and    makes     mew.   OoES     MOT 


U.S. METAL  POLISn 


'OLfSHES  ALL  METALS.  B. 


GeO.W.  RoFFMAN 

:.  Washington  St.  INDIANAPOLIS. INC 


FOR    IIVIIVIEDIATE    DELIVERY. 

SOME  BARGAINS  IN  MOTORS. 


DIRECT  CURRENT. 

15  II.  P.  Detroit.  1,000  R,  P.  M.,  500  V. 

10  H.  V.  Simpson,  2,u00  R.  1'.  M.,  500  V. 

7K-  H.  P.  Crocker- Wheeler,l, 500 R.  P.  M.,500  V. 

TV'  H.  P.  Northern,  500  V. 

son.  p.  Westlnghouse,  400R.  P.  M,.  220  V. 

20  H.  P.  Eddv,  1,450  R.  P.  M.,  250  V. 

1V%  H.  P.  General  Electric,  OOi)  R.  P.  M.,  250  V. 

IM  H.  P.  Paragon,  l.OOO.R.  P.  M.,  220  \'. 

Write  for  stock  list  of  dynamos  and  engines 


ALTERNATING  CURRENT. 

20  H.  P   Wagner,  60  cy.,  208  V 
15  H.  P.  Wagner,  60  cy  ,  208  V. 

5  II.  P.  Staulev,  125  cv.,  500  V. 

5  H.  P.  Wagner,  133  cj'.,  208  V. 

3  H.  P.  Stanley.  125  cy.,  500  V. 

2  H.  P.  Wagner.  133  cy.,  208  V. 

2  H.  P.  Stanley,  133  cy..  500  V. 

2  II.  P.  Iloltzer  Cabot,  133  cy.,  104  V. 


ILLINOIS  MAINTENANCE  COMPANY, 


1625  MARQUETTE  BLDG.,  CHICAGO. 


ELECTRICITY  MADE  SIMPLE. 


233  Pages. 

108  llluslralions. 


Clolh  $t.OO. 
Paper     .50. 


By  CLARK  CARYL  RASKINS. 

A  BOOK  DEVOID  OF  TECHNICALITIES -SIMPLE,  PLAIN  AND  UNDERSTANDABLE. 

There  are  many  elementary  books  atoout  electricity  upon  the  market,  but 
this  Is  the  first  one  presenting  the  matter  in  such  shape  that  the  layman 
may  understand  it,  and,  at  the  Game  time,  not  written  in  a  childish  manner. 


This  little  work  is  not  intended  for  the  Instruc- 
tion of  experts,  nor  as  a  guide  for  professors. 
The  author  has  endeavored  to  bring  the  matter 
down  to  the  level  of  those  whose  opportunities 
for  gaining  Information  on  the  branches  treated 
have  been  limited. 

Four  chapters  are  devoted  to  Static  Electricity ; 
three  each  to  Chemical  Batteries  and  Llglit  and 
Power;  two  each  to  Terrestrial  Magnetism  and 
lilectro-Magnetism;  one  each  to  Atmospheric 


Electricity;  Lightning  Rods;  Electro-Chemlstry: 
Applied  Electro-Magnetism;  Force.  Work  ana 
Energy;  Practical  Application  of  Ohm's  Law; 
also  a  chapter  upon  Methods  of  Developing' 
Electricity,  other  than  Chemical. 

The  large  number  of  examples  that  are  give'i^ 
to  illustrate  the  practical  application  of  element- 
ary principles  is  galnintr  for  it  a  reputation  as  a 
text  book  for  schools  and  colleges. 


FOR  ENGINEERS,  DYNAMO  MEN,  FIREMEN,  LINEMEN,  WIREMEN  AND  LEARNERS. 
FOR  STUDY  OR  REFEitENCE. 

ELECTRICIAN  PUBLISHING  CO..  bio  marquette  bldg..  CHICAGO. 

New  Dynamo  Tenders'  Hand=Book. 

By  F.  B.  BADT. 

136  Pages,   140  Illustrations.     Flexible    Cloth  Binding.    Size  of  Type  Page 
5  1-3x3  inches.    Price  $1.00. 

This  is,  as  tlie  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
aid  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  of  Electric  Plants,  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  13,000  of  the  new. 

Electrician  Publishing  Co., 

510  Marquette  Building,  CHICAOO. 


CHICAGO    EDISON    COMPANY  REPAIR   SHOPS 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicited 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 

r-        OPEN    DAY  AND    NIGHT.       ■» 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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YOST 

SpecidLlties 

=^^  orf  the  ^^^= 

Superior  Sort 


Sockets 
Wall  Sockets 
W.  P.  Sockets 

Rosettes 

atll  have 

specia.!  merit 

and  distinctive 

advantages 

J5he 

Yost  Electric 

Mfg.  Co. 


TOLEDO 


OHIO 


/    THE  \ 

/  ONIiY  \' 

CHICAGOl 


<&  ALTON 


RAILW^AY 


THE   BEST   FHEIGHT   AND 

PASSENGEB    LINE    IN 

THE  COTJNTHT. 

WHEN  OUH  SOLICITOHS 

CKX.X.  I 

\    "GIVE   THEM  // 


SHOW 


Bound  Volumes 

CiT  THE 

j^ESTERfi  [lECTRICIAN 

FOR  SALE. 

From  Vol.  1  to  Date. 

ADDRE33 

ELECTRICIAN  PUBLISHING  CO., 

■610  Marqaette  BuUdlng,  CHICAGO 


CKas.  £^.  Dustin  Co., 

11  Broadway.  -  -  NEW  YORK. 

Electrical  and  Steam  Machinery 

DIRECT-CONNECTED  RAILWAY  UNIT. 

225  K.  W.  Genera.!  Electric,  550-volt  genera.tor, 
type  m.  p..  class  6-225-120.  Form  E,  direct  con- 
nected to  16>^-30>^x30  Buckeye  horizontal  cross- 
compovind  engine. 

Rea.dy  for  immediate  delivery  and  in  excellent 
condition. 

ALTERNATORS 

One  200  K.  W.  Ft.  Wayne  "Wood."  1.100  volts,  140  cycles,  siDgle-pbase. 
One  180  K.  W.  General  Electric,  2  300  volts.  60  cycles,  single -phase. 
One  180  K.  W.  Westiogbouse,  2,300  volts,  60  cycles,  single-phase. 
One  150  K.  W.  Stanley,  1.100  or  2.200  volts,  13?,  cycles,  two-phase. 
One  120  K.  W.  General  Electric,  1.040  volts.  125  cycles,  single-phase. 
One  120  K.  W.  General  Electric,  2,080  volts,  125  cycles,  s'ngle-phase. 
One  120  K.  W.  Westinghouse,  1,100  volts,  133  cycles,  single-phaRe. 
One  90  K.  W.  General  Electric.  2,300  volts.  60  cycles.  Bingle-pbase. 
Two  75  K.  W.  General  Electric,  2,100  volts,  60  cycles,  two-phase. 
One  GO  K.  W.  Westinghouse.  2,200  volts,  60  cycles,  two-phase. 
One  60  K.  W.  Westinghouse,  1,100  volts,  133  cycles,  single-phase. 
One  60  K.  W.  General  Electric,  1,040  volts,  125  cycles,  single-phase. 
Three  35  K.  W.  Thomson-Houston,  1.040  volts,  125  cycles,  single-phase. 

RAILWAY  GENERATORS,  500-550  VOLTS. 

Two  SOU  Iv.  W  General  Electric,  G-pole.  speed,  300  R.  P.  M. 
Two  300  K.  W.  General  Electric,  4-pole,  speed,  400  R.  P.  JI. 
One  200  K.  W.  Westinghouse,  6-pole,  speed,  510  R.  P.  M. 
Two  200  K.  W.  General  Electric,  4-pole,  speed,  425  R.  P.  M. 
One  180  K.  W.  Westinghouse,  4-pole,  speed,  535  R.  P.  M. 
One'150  K.  W.  Fort  Wayne.  6-pole,  speed,  550  B.  P.  M, 
One  110  K.  W.  Eddy.  4-pole,  speed,  600  K.  P.  M. 
One  100  K.  W.  General  Electric,  4-pole,  speed,  650  E.  P.  M 
One  100  K  W.  Walker,  4-pole,  speed,  750  B.  P.  IM. 
Two  100  K.  W.  Edison,  bi-po'ar,  speed,  620  R.  P.  M. 
One  90  K.  W.  Thomson-Houston.  4-poIe,  speed.  700  R.  P.  M. 
One  80  K.  W.  General  Electric,  4-pole.  speed,  700  B.  P.  M. 
Three  62  K.  W.  Thomson-Houston,  Type  D,  speed,  900  E.  P.  M. 

DIRECT-CONNECTED  UNITS,   125  AND  250  VOLTS. 

One  60  K.  W.  Eddy,  4-pole,  125-volt  generator,  with  13x12  Buffalo  Forge  engine 
Brand  new. 

One  60  K.  W.  Bergraann.  6-pole,  125-voU  generator,  with  12x14  Watertown  engine. 

One  50  K.  W.  Commercial,  6-pole,  125  volt  generator,  with  8^-13x12  Armington  it 
Sims  tandem  compound  engine. 

One  50  K.  W.  unit,  consisting  of  two  25  K.  W.  General  Electric,  4-pole,  125-\'oU  gener- 
ators, with  one  triple  Expansion  vertical  engine. 

One  25  K.  W.  General  Electric,  6-pole,  125-volt  generator,  with  Ov^slO  Armington  & 
Sims  engine. 

Two  25  K.  W.  Westinghouse,  0-pole.  250-volt  generators,  each  with  9x10  Ball  A 
Wood  engines. 

ENGINES. 

One  22  and  40x60  Watts-Campljell  Corliss  cross-compound,  600-800  H,  P. 

One  20  and  36x48  Wbeclock  cross-compound,  500-700  H.  P. 

One  14  and  17x:!6  and  42  Slater,  twin,  400-500  H.  P. 

One  24x48  Hamilton  Corliss,  450  H.  P. 

One  23x48  Harris  Corliss,  400  H.  P. 

One  18.\-48  George  H.  Corliss,  250  H.  P. 

One  16x42  Providence  Greene.  200  II.  P. 

Two  18  and  30x16  Westinghouse  Compound,  250  H.  P.  each. 

Three  18i4xl8  Armington  &  Sims,  250  H.  P.  each. 

One  16x16  Erie  Ball.  175  H.  P. 

Two  14x13  Armington  &  Sims,  150  H.  P.  each. 

One  12x34  Brown,  100  H.  P. 

One  10x14  Straight  Line.  75  H.  P. 

This  is  not  a  complete  list.  Send  for  Bulletin  or  write 
for  quotation  on  anything  you  intend  purcha.sing. 

We  have  o.  large  stock  of  direct-current  genersLtors 
and  motors  of  all  voltages.  Also  BLlternaLtlng-current  motors 
a.nd  arc  generators. 

Babcock  6,  Wilcox  and  return  tubular  boilers. 

Transformers,  arc  lamps,  street  railway  cars  and 
equipment. 


Let  us  moLke  yo\j  a  proposi- 
tion for  the  pxircKoLse  of 
any  appaLroLtxjs  yo\i  may 
hoLve  for  disposdcl. 


We  Buy  or  Sell 


REPAIR  SHOP 

OPEN  DAY  AND  NIGHT 

TELEPHONE  US. 

ARMATURE 

FIELDS 

REWOUND 


A  rare  chance  to  increase  the 
day  loads  on  Central  Station,  by 
notifying  customers  where  they 
can  secure  a  good  fan  for  little 
money.  We  have  ready  for  im- 
mediate shipment  150  Emerson  12 
inch  desk  fans,  52  volts, 125  cycles, 
S3. 00  each. 

200  Westinghouse  13  inch,  52 
volts,  125  cycle  desk  fans,  S4.00 
each. 

300  General  Electric,  12  inch, 
52  volts,  125  cycle  desk  fans, 
$4.00  each. 

Also  50  General  Electric,  12 
inch,  104  volts,  125  cycles,  swivel 
and  trunnion  fans,  at  a  price  of 
S5.00  each. 

All  f.  o.  b.  cars  Cincinnati,  O. 

Some  bargains  in  boilers, 
engines,    generators    and    motors. 

Write  us  stating  your  require- 
ments. 


John  A.  Stewart  Electric  Co. 

Offices:  Factory  and  Waretiou$g: 

430  Sycamore  SI.  LUDLOW,  KY. 

CINCINNATI,   OHIO 


H 
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The 


Wa.y 


to  get  the  best  returns 
from  your  telephone  ex- 
change is  to  install 


Strowger 

AvitomoLtic 

E^qviipment 


It  saves  money,  lessens 
trouble,  and  pleases  the 
subscriber  with  its 
prompt,  secret  and  reli- 
able service. 


We  are  sendinfj  our  new 
book  to  all  who  request  it. 


AutomaLtic 

Electric 
Corrvp©Li\y 

ChicoLgo,  U.  S.  A. 


Telephones  that  Challenge  the 
World's  past  Champions  to  an 
"International"  Contest. 


"INTERNATIONAL" 

TELEPHONES  STAND  DNEQUALED 


AH  connecting  wires,  binding  posts  and  ter- 
minal screws  fully  concealed. 

No  exposed  metal  parts  form  a  part  of  the 
circuit  at  any  time. 

The  only  Instrument  of  Its  kind  on  the 
market, 

TpQnOTTllttoP  clear,  distinct  and  far-r«achtng, 
1 1  dllolliiUCl  lmpoisibl«  to  deteriorate. 

Every  distinct  part  of  our  •quipment  is  made 
strong  and  durable. 

S'ia\  SWITCHBOARDS  Elm'^sSf^^ 

FOR  jiNT  SIZE  EXCHANQH. 

"International"  apparatus  embodies  in  the 
construction  of  the  parts  many  new  features  of 
vital  importance  to  the  durability  and  efQciency 
of  a  plant. 

Correspondence  solicited. 

INTEMATIONAL  TELEPHONE  fflFG.  CO. 

Harrison  ind  Cllntoo  SU.,  CHICAQO,  U.  S.  A. 


"Bution  *  Type  Telephoive  Transmitter. 


Louder,  clearer  and  better  [li 
every  way  than  the  "Solid 
hick".  Let  us  tell  you  about  it. 


Sena  for  Bookletm 


THE    FAHNESTOCK 
TRANSMITTER    CO., 


74  CortloLndt  St.. 


New  York  City, 


PATENTED  TELEPHONY 

A  review  of  patents  pertaining  to  Telephones  and  Telephonic  Apparatus  by  the 

American  Electrical  Engineering  Asscciaticn. 

COli'TGSf  TS :  Introductory.— Percentage  of  Patents  Sustained.— Supreme  Court  Decisions. 
—Berliner  Case.— Induction  Coil.— Drawbaugh  Cases.— Hunnlngs  Transmitter.- Subscribers'  Calls, 
—Switchboards.— Law  System.— Mann  System.— Multiple  Board.— Express  System.— Raverot-Hess 
System.— Comparative  Advantages,  Multiple  and  Divided  Board  Systems.— Carney  Plug  Board. — 
Brief  Mention.— Automatic  Switchboards.- Conclusions.- Index. 

Patent  of  A.  G.  Bell,  No.  174,465.  Patent  of  Emile  Berliner.  No.  233,969.  Patent  of  Emile 
Berliner,  No.  463,569.  Patents  of  Emile  Berliner  in  Parallel  Columns.  Patent  of  C.  A.  Cheever, 
No.  208,463.  Patent  of  H.  H.  Eldred,  No.  303,714.  Patent  of  Thoa.  A.  Watson,  No.  256,258. 
Patent  of  L.B.  Firman,  No.  283.334  Patent  of  M.  G.  Kellogg,  No.  247,199.  Patent  of  C.  E.  Scrlbner, 
No.  330,058.  Patent  of  C.  E.  Scribner,  No.  300.144.  Trunking  Principle.  Patent  of  Shaw  & 
Childs,  No.  319,856.  Mann  System.  Patent  ot  L.  B.  Firman,  No.  252.576.  Western  Union  Pin 
Switch.  Express  System.  Patent  of  Sabin  &  Hampton,  No.  513.534.  Subscri  ber's  Automatic  Sig- 
nal.   Raverot-Hess  System.    Patent  of  M.  J.  Carney,  No.  258,886.    Apostoloff  System. 


Handaomely  Bound  In  Cloth. 


5ent  Prepaid  on  Receipt  of  Price,  $1.50. 


ELECTRICIAN  PUBLISHINB  CO.,   510  Marquttte  Building,    CHICAG9. 


CATERING 

TO     THOSE     WHO 
DEMAND     QUALITY. 

American 

Electric  Telephone 

Company 


MAKERS 
OF    THE 


EXPRESS    SWITCHBOARDS 


HOTEL 
TELEPHONE 


CHICAGO     - 


ILL. 


MAGNET  WIRE 


ROUND, 
SQUARE 

AND 
RECTAN- 
GULAR. 


TRADE  MAnK.. 


HANTJB-ACTUHED  BT 

Columbus  Insulated  Wire  and  Brass  Co. 

COLUMBUS,  OHIO. 


The  Inspector 


AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the 
operator,  exchange  owner,  exchange  manager. 
Inspector,  trouble  man,  lineman. 

A  complele  description  of  telephones  and 
their  troubles.  How  to  find  and  remedy  them, 
together  with  working  plans  for  exchange  con- 
struction, complete  with  diagrams  of  all  up-to- 
da  te  telephones  and  switchboards. 

Mailed  anywhere  on  flUC    RnilAD 
receipt  of  price,         Ullt    UULLAH. 

No  technicalities.  Substantially  hound  in  cloth. 


ELECTRICIAN  PUBLISHING  CO., 

610  MARQUETTE  BUILDINS,  CHICAGO. 


AS  SIMPLE  AS  ITS  NAME. 


The  Telephone 

By  J.E.HOMANS,  A.  M. 

352  pages. 

Clotli,  Price  $1.00. 

An  up-to-date,  practical  treatise  on  the 
construction,  theory,  installation,  care 
and  management  of  telephones  and  their 
appliances. 

Sent  prepaid  on  receipt  of  price. 

EiectriGJan  Publishing  Co., 

510  Marquette  Building,       Giiicago,  III. 


DERIVATION  OF 

Practical  Elactrlcal  Ilis. 

BY 
LIEUT.   F.  B.  BADT  and  PROF.   H.  S.  CARHART. 


PRICE,  POSTAGE  PREPAID,  75c. 


This  is  a  very  handsome  book  of  60 
pages,  printed  on  fine  heavy  paper,  with 
neat  cloth  binding.  It  contains  Por- 
traits and  Biographies  of  Ohm,  Watt, 
Faraday,  Joule,  Gauss,  Weber,  Sir  Wil- 
liam Siemens,  Dr.  Werner  von  Siemens, 
Volta,  Ampere,  Daniell,  von  Jacobi, 
together  with  a  carefully  prepared  table 
of  the  Practical  Electrical  Units,  with 
their  relative  values. 

In  no  other  Single  Volume  can  th(« 
Rare  Collection  of  Portraits  be  Found. 


Electrician  PnlilisliiDi  Company, 

Jio  Mar4U«nc  3Hl|dlng,    .    CHICAGO. 
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Kellogg 


V 


TKe  AppQLrattus 
of  tKe  F\it\ire^ 


If  we  could  buy  twice  we  should  BlU  be  wise. 

A  serious  question  in  considering  wha.t  tele- 
phone system  to  instaLl!  is: 

Is  this  system  one  thatt  is  fully  developed,  or 
is  it  still  in  bl  transition  staLge  of  experimentaLl 
designing? 

In  one,  two  or  three  years  from  now,  will  not 
the  very  company  that  n\a.nufa.ctures  it  hB.ve 
forgotten  it  ever  produced  apparatus  so  primitive? 

KELLOGG  aLppa.r&tus  h&s  passed  the  ex- 
perimental stage.  It  is  the  finished  product,  a^nd 
has  been  so  for  years. 


Kellogg  SwitcKboaLrd  i^ 
S\jpply  Company 

GREEN    AND    CONGRESS    STREETS 

CHICAGO 

346  Broek.dwaL.y  Electric  BIdg.  Keystone  Telephone  BIdg. 

New  York  Clevel&nd  PhlIa.delpKla 


A  VALUABLE  BOOK  OF  REFERENCE. 

TELEPHONES-Their  CONSTRUCTION  and  FITTING. 

A  Practical  Treatise  on  the  FIttlng-up  and  Maintenance  of  Ta.e|>tione3  and  the  Auxiliary  Apparatus. 

BY    F.   C.   ALLSOP. 

CONTENTS : 
CHAPTER  I.— Receivers;    II.— Transmitters:  III.— Magneto  Switcli-Bells;    IV.— Battery  Swttch- 
Bells;  V —Complete  Instruments:  VI.— Switches,  Switchboards  and  Extension  Bells:  VII.— 
Batteries  for  Telephone  Work:  VIII.— ErectinK  Wires,  Instruments,  Etc.;  IX.— Arranging  the 
Circuits;  X.— Intercommunicating  System;  XI.— Testing  for  and  Removing  Faults. 

184  PAGES.    166  ILLUSTRATIONS  AND  FOLDING  PLATES.    PRICE,  $1.26. 

Sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO,,  510  Maii|uette  BIdg.,  Clilcago, 


Centra/  Energy 
^Telephone 


No.   188 

This  type  of  Instrument  Is 
strongly  recommended  for 
exchange  use. 

It  is  easy  to  maintain  and 
has  about  !<  the  number  of 
parts  of  the  ordinary  tele- 
phone. 

We  equip  each  instrument 
with  long-distance  trans- 
mitter, receiver,  platinum 
contact  hook-switch,  In- 
duction coil,  condenser  and 
a  self-contained  ringer. 
The  only  remarkable  thing 
about  this  is  the  fact  that 
each  part  is  of  such  high 
quality  as  to  be  in  a  distinct 
class  by  itself. 

If  Interested  we  should 
like  to  mail  you  our 

CENTRAL  ENER6Y  TELE- 
PHONE BULLETIN  No.  5-E. 


STROMBERG  -  CARLSON    TELEPHONE 
MANUFACTURING   COMPANY. 


General  and  Eastern  Sales  Office  : 
ROCHESTER,  N.  Y. 


Sales  Department : 
CHICAGO,  ILL. 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H   Hyde  and 
J.  A.  McManman, 


NINTH  EDITION. 


52  PACES. 


PRICE,  25  CENTS. 


The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 

book  a  great  help  in  locating  telephone  troubles  and  remedies  therefor. 

Considerable  new  matter  has  been  added  in  this  edition. 


Sent  prepaid  on  receipt  of  price  by  the 


Electrician  Publisliing  Co, 


5IO  Marquette  Building, 
CHICAGO. 


S^A/EDISIH  - 


IVIERIOAIM 

MAKERS    OF- 


.EPHOIM 


SUPERIOR    TELEPHONE    APPARATUS. 

CHICAGO,    ILLINOIS,    U.  S.  A. 


Transmitter   Receiver 


CLARK 
WIRELESS 
SYSTEM 


Standard  instruments 


Ttios.  E.  Claric  Wireless  Tel-Tel.  Co. 

MAIN  OFFICE,  DETROIT,  MICH. 

Mfrs.  Wireless  Instruments 

^  FOR  = 

Short  or  Long  Distance 

ELECTRICAL  SPECIALTIES 

SPARK  COILS 

FOR  AUTOMOBILE  GAS  ENGINES,  ETC. 

Send  Stamp  for  No.  9  Bulletin.   Just  out. 
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DID  IT  EVER  OCCUR 

That  TIME,  LABOR  and  MONEY  are  saved  by 

DEARBORN  SCIENTIFIC  TREATMENT  OF  BOILER  FEED  WATERS? 


DEIAROORIV     DROO    &    OMEIIVIIOAl-    XAAORKS, 


130  LIBERTY  STREET    NEW  YORK. 


10  BRANCH  OFFICES  IN  U.  S. 


27-34  RIALTO  BUILDING,  C'HICACO. 


S.    MORGAN -SMITH    CO., 


McCormick  Turbines 

4,000  H.  p.,  72  feet  head, 
arranged  to  drive  generator 
and  a  single  turbine  to  drive 
exciter.  Five  settings  bul'.t 
for  the  Hudson  River  Water 
Power  Company's  Spier  Falls 
plant  and  14  pain  51  i  nch  for 
their  plant  at  Mechantcsville, 
N.  Y. 

Write  for  catalogue,  if  con- 
templating purchase 
of  turbines. 

York,  Pa.,   U.  S.  A. 


BEST  ON  EARTH, 


BURGER  AUTOMATIC. 


For  Electric  Work 

REGULATION  AND  ECONOMY 
OP      FUEL      UNSURPASSED. 


WRITE  FOR  CATALOGUE  H 

Thea  compare  it  with  some  Oas  Engine 
band  books  that  cost  $1.00. 


Woolley 

Foundry  &  Machm  Works 

Box  400f  Anderson,  ind. 
U.  S.  A. 


WRITE    DEPT.    D   FOR 
CATALOG. 


SAMSON  TURBINE 

We  use  a  PATENTED  LOCK  NUT  on  the  bolts  which 
hold  the  gates  in  position.  This  prevents  the  bolt  from 
becoming  unscrewed  and  allowing  the  gates  to  wear  which 
is  the  cause  of  leakage. 

JAMES  LEFFEL  &  CO.,  springfi|lo.  ohio, 


WE  BUY  OLD  BELTS 

Oa  SCRAPS.  ANY  SIZB  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFO.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 


r 


When  in  search  of  a 
position  advertise  in 
the  = 

Western  Electrician. 


JEFFREY  ^iiri  DREDGES 


FOR  CArALOGUE, 


THE  JEFFREY  MFG.  CO. 
COLUMBUS,  OHIO. 


t 


J)IXON'S    Graphite    Brushes    are    guaranteed    to  be 
smooth,  noiseless  and   non-sparking  under  proper 
conditions.    We  believe  them  to  be  every  way  superior  to  any  other 
make  of  graphite  or  carbon  brush.     Send  for  booklet  125  m. 

JOSEPH  DIXON  CRUCIBLE  COMPANY,  Jersey  City,  N.  J. 


MECHANICAl 

Engineers  interested  in  electricity  should  send  tor  our  complete 
Catalogue  (mailed  free  to  any  address).  Any  electrical  book  pub- 
lished sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO.,  -  olO  Marquette  Bidg.,  Chicago. 


You  are  spending  over  one- 
fifth  more  on  fuel  supply 
if  you  have  not  a 

GREEN'S 
ECONOMIZER 

m  your  plant  than  other 
plants  so  provided.  We  have 
testimonial  letters  from  thousands  of  users,  many  from  the  largest  elec- 
tric light  and  power  plants,  bearing  out  our  statement.  Just  how  we 
make  this  saving — how  we  keep  a  reserve  of  HOT  WATER  always  on 
hand  for  sudden  calls — how  we  save  in  boiler  repairs,  is  all  ex- 
plained in  our  free  booklet. 


THE  GREEN  FUEL  ECONOMIZER  CO., 


SIATTKAWAW, 

Ji.   Y. 


Sole  ManufacturcrH  In  the  U.  S.  A. 


ARE  YOU  LOOKING  FOR  MONEY? 

If  so,  buy  WALRATH  GAS  OR  OASOLINE  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  tt^e  Highest  Award  at 
the  Pan-Ame^can  Exposition. 

It  will  produce  as  good  a  com- 
mercial light  as  that  of  an  auto- 
matic steam  engine,  either  belted 
or  direct  connected  generator. 
Simple,  Economical  and  Reliable. 

feend  for  Catalogue  W. 

MARINETTE  IRON 
WORKS  MFQ.  CO., 

MARINETTE,  WIS. 

AGENCIES- 
301  Fisher  Building,  Cblcago.         619  Stevenson  Building,  Indianapolis. 
703  Bijou  Building,  Pittsburg. 
MacKay  Engineering  Co.,  149  Broadway,  New  York. 

Mackay  Engineering  Co.,  100  Boylston  St.,  Boston. 

Strong,  Carlisle  &  Hammond  Co.,  Cleveland. 


THE  WILLIAM  TOD  CO. 

BUILDERS  OF 

CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


Main  Office  and  Works: 
YOUNC8TOWN,  OHIO. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,    PA. 


REG.TRftDE MARKS   Jhe  Rhosphor  Bro Nz E  SmeltingCo.Qmited, 

~  ~       ■  2200  Washington  ave.,Philadel.phia. 

h      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

™  INGOTS.CASTINGS, WIRE, RODS,'SHEETS, ETC. 

'9/^,,.jao-,}iu,n>r'-  — DEI^TA    METAL 

X\  CASTINGS,  STAMPINGS  AND^r^BGI'^GS 


^ 


CASTINGS,  STAMPINGS  and  FQRGINGS 
ORIGINAL  AND  SoleMakers  in  the   U.S 
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Alloway  Electric  Co 

Contracting   Electrical    Engineers, 

1551  Marquette  Building, 
Tel.  KandolpU  801.  CHlCiGO. 


BRYAN,  WILLIAM 

M.  Am.  Soc.  M.  E., 


Consulting  Mechanical  and  Electrical 
Engineer. 

Lincoln  Trust  liulldinf:,   ST.  LOUIS. 


CRUMB,  W.  H.  &  CO. 

Engineers      Contractors, 

telephone  engineering  and 
construction, 

1263  Munadnock  Bid?.,  -  Chic.-igo, 


KOHLER    BROS., 

I  Contracting     Electrical    Engineers,  | 
Lighting  Power  Railways, 

1804-1806-1808-1810-1812  Fisher  Building, 
CHICAGO. 


ARNOLD    ELECTRIC 
POWER  STATION  Co. 

Engineer,  Contractors  for  Complete 
Electric  Plants.    Results  Guaranteed. 

a  STTITE  1539.  MAROrETTE  BLDQ..   CHICAGO. 

t        NEW  YORK  OFFICE:  711  TRANSIT  BLDQ. 


EMMONS  ELECTRIC 
CONSTRUCTION  CO. 

(NOT  l.VCORPO RATED) 

Electrical  Engineers  andContractors 

All  kinds  oe  Electrical  Machinery 

and  Appliances  Installed, 

[  Tel,  Mftin4r.;iO.       84  8fi  La  Salle  St,  .Cbicaoo,  ILL. 


MICHAELS  &  HILLY, 

CONTRACTING  AND  KLBCTKICAL  ENQINEERg. 

Manufacturers  of  Slow  Speed  Dynamoa 

and  Blotora. 

Secondary  Transformers  fop  Eellg 

and  Annunciators. 

CO&GCWest  VanBurcn  Stm.-t,  CUicaeo,  111. 


Tel.  Harrison.  745. 

BADT,   F.  B. 

Consulting  Engineer, 

Suite  1504  Monadnocli  Block, 

CHICAGO. 


I  Byllesby,  H.  M.  &  Co. 

(Incorporated) 

ENGINEERS 

Design,  Construct  ai;d  Operate  Railway,  Light, 

Power  and  Hvdraulic  Plants. 

Examinations  and  Reports. 

New  Yort  Li  fe  Building,       -      CHICAGO,  ILL. 


:.  W   Hammer. 
Pres,  andTreaa. 


H,  J.  Mlnhinnick,^ 
Sec,  andGen'lSup't    ^"^ 


General  Engineering 

Co       nrMtr  Consulting  and 

U. ,     ±  nc    ContractlngEngineers. 
TelephoneB.EIectricLlght.PowerTraDsmission  | 

Suite  1112. 135  ADAMS  ST.,  OHICA  GO. 
Long  Distance  T6lephoi.e  (.'en tral  J7H, 


W.   E.  BAKER. 


BAKER,  W.  E.  &  CO. 

ENGINEERS. 
ELECTRIC    RAILWAYS, 
170  Broadway,  KI^W  ' 


CHAS.  L.  BROWN, 

Contracting  Electrical  Engineer. 
804  Pisher  Building, 

Telephone  HarrWon  3fiOS.       CHICAGO. 


THE  M.  p.  BYRNE 
CONSTRUCTION  CO.  | 

GENERAL  CONTRACTOKS, 
Sewers,  Water  Worlis,  Conduits  and  Elec- 1 

trie  Plants  a  Specialty.  ' 

t^    Room  30,  S8  E.  WuHhiTiKl'in  SI  .,   CHICAGO, ILL.  | 


W.    H.    HARVEY, 

Engineer  and  Contractor , 
Plans  and  Specifications  for  Complete  Plants. 
Electric,  Hydraulic  and  Steam  Installa- 
tions. Results  Guaranteed. 

Suite  380  RANDOLrH  Bldg.,  Memphis,  Tenn. 


Warren  Onic  W.  D.  Akeley. 

Orne  Electric  Co. 

ELECTRICAL    CONfTRACTORS 
Lighting,  Power,  Telephone, 

Room  314,  cfS3  De[irhorn  Street,  CHICAGO. 


I  Long  Distance  Phone  Central  3ii8. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR, 
8PKCIALTIKS— Central  Station  Heating  Plants, 
I  Water  Works  Steam  Plants,  Electric  Light, 
I  Qaa  and  Street  Railway  Plants. 
I  i22o-2i  Marquette  Building,    CHICAGO. 


C.  \V.  Carman. 


M.  C.  Habtman. 


Carman,  Chas.  Whitney  | 
&Co., 

CONSULTING  ENGINEERS, 

88  La  Salle  Street,  CHICAGO. 


Humphrey,     Henry    H., 
CONSULTING  ENGINEER.  I 

Central  Lighting  Stations, 
Electric  Power  Transmission. 
Suite  1305,  "I^hemical  Eldg.,      ST.  LOUIS,  j 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 

Plans,  Specifications  and  Supervision  of  In- 
stallation of  complete  telephone  plants. 
Special  Reports  on  Telephone 
Properties  and  Apparatus. 

411  Electrical  Bldg.,  Cleveland,  Ohio. 


DUGALD  C.  JACKSON,  C.   E. 
WILLIAM   B.  JACKSON,  M.  E. 

MCMacns 

AMERICAN   INSTITUTE   OF   ELECTRICAL   ENGINEERS 

AMERICAN   SOeiETY    OF    MECHANICAL    ENGINCERB 

AMERICAN   SOCICTT   OF   CIVIL   ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,    WIS. 


Live  men    read    the  Western  Electrician 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


Want  Ads 


trim 


>8ul-fct 


'■WS{#*.*'i*?'S':vif'^!fjS'WJIp!?T'' ' " 


BPFtTLETT.  Mutop 
I'.  C.  CiUTt'"' 


a.  L.  :.i;mK' 
J,  r,  ';.. 


c»Tr  itacu 


V/eEterr.  Electrician 


r^    OF  CASSELTON. 


_\T)  Mil  II  iH   <  I!  T  II     V:. 


CxsseUon,  m.orth'DakoU,         July   30th,    1903. 


Gentler.en: 


Chicago,    111. 


T^nclosed   I  herev.'ith  hand  ;'ou  a  L^ew  York  draft   for  $18.    in  pay- 
nent  of  the   enclo.-cd   bill,    v^hicli  kindly  receipt   and  return,    and  greatly 
oblige. 

Allow  ne    to   eonpliment  you  on ' the    circulation  of  the   'nvestern 
Electrician"    and   itc   efficiency  as   an  advertising  mediun.      We   had  our 
plant   advertiiied   in  other  electrical  journaLs,    but   the   inquiries  brought 
through  our  ad    in  your  colu.-ji3  far  exceeded  in  nuEibers  those   of  any  other 


paper. 


Very  respectfully. 
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Kr    Produeers 
li         and 

If  Whelesalers  of 
A  White  Cedar 
i\^  Prodaets. 


CEDAR  POLES 


From  I  e  Feet  to  70  Feet. 
SPECIAL  PRICES  ON  SMALL  POLES. 


C.n. WORCESTER  CO. 

SUITE    IZOE  TRIBUNE  BLDG.  CHICAQO. 


Michigan  Poles 


White  Cedar. 

Good  Stock.  Quick  Shipments. 

PERRIZO  &  SONS,    -  Daggett,  Mich. 


POSTS.  RAILWAY  TIES.   SHINGLES.  ETC..  ETC. 


THE  MORSE  CEDAR  CO., 


Manufacturers  and 


SAGINAW,  MICH. 


IDAHO 


8,000  in  one  yard,  now  ready  for 
shipment.  40  ft.  to  70  ft.  long, 
7  in.  and  up  tops.    Must  be  moved. 


CEDAR 
POLES 


Large  stocks  Michigan  White  Cedar 
Poles.    Write  for  Prices. 


FRANCIS  BEIDLER  &  CO., 

519  W.  22d  St.,  Chicago,  III, 


M.KLEIN    &  50N. 

LINE  BUILDERS'  TOOLS. 

Our  Tool  Book  tells  about   tbera. 
It  Is  of  interest  to  all  linemen.      Get 
a  copy  now.    FREE. 
Headquarters  for  Linemen's  Tools  ^e^ 

MATHIAS  KLEIN  &  SONS  "-'lliSiSE^Al^' 


CEDAR 


.WRITE 


POLES 


PRICES 


A.  P.  HOPKINS  &  CO. 

ESCANABA.    MICH. 


Central  Manufacturing  Go. 

Okattaseoga, 
Teen, 


7eIlow  Fine, 
OroBS  Aims, 
looitt  Flas, 
Oaic  Fis9,  Electrioal  UoaUiags,  Oak  Btaokets. 

LAROB  ATOCKU  ON  tUMD. 

Delivered  pricep  quoted.  F.  O.  B.  cars,  yonr  city, 
In  any  quantity. 


STUDENTS^ 

Will   find   that   the  Western 
Electrician    can    help    them 
wonderfully   in   the   study    oi 
electricity.     Subscribe  now. 
I3.00   per  year,  in  advanee. 

Electrician  Publishing  Co., 

•slUSIOMamiwtUiBMi.,      ■     CNICASI 


^MiM 


STANDARD    TIE    COMPANY,  1217-23  Chamber  of  Commerce,  Detroit,  Mich. 


PINS 


TOWERS  PIN  &  BRACKET  CO. 

ELLIJAY,   CA. 

MANUFACTURERS    OF 

Locust  and  Oak  Pins  and  Brackets. 


BRACKETS 


WHITE  GEDAR  POLES 
Hall  L.Brooks 

TOMA«AWK,WIS. 


BUY  YOUR  POLES  FROM  FIRST  HANDS-THE  PRODUCER. 

Dll    cm  IICD  I  IIMRCD  Oft      MERCHANTS'  NATIONAL 
.  n.  rULmtli  LURIIStll  bUii  bank  bldg.,  Chicago. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


TPIPOl    (   Yellow  Plt\e  stock.  100.000  Manufactured  by 

1 1  bo  '  faf«e'r.o?k':%^".^iard's?/e^:  ECCLESTON  LUMBER  CO., 

^^m    ^«K   1  (Southern  WKite  Cedar)  29  Broadway,  NEW  YORK. 
nni     EC    '  >°'^<  ■«'>''  Yellow   Pine 
■•■lltu    I  octo..*or\»l  o.r\d  square, 

■     *»■■■»**    K  Chestnut  and  Cypress,  -prompt  dtli-Otritj  from  jlccK,  ftho 

Yellow  Pine  Cross  Arms,  Pins  and  Bracl(els.  ycrKciiyyard.crdiT.cifrommiiij.\ 


Yellow  Pine  stock.  100.000 
6x8-8  ft.  Chestnut  an4  Oak, 
large  stock,  standard  sizes. 


What's   the  Use 

of  paying  miMlemen's  profit  ? 

We    MANUFACTURE    our    own    CROSS-ARMS. 

THE  STANDARD  POLE  &  TIE  CO.,  505  Veneiuela  Bldg.,  New  York. 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,   MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBIAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


CEDAR  POLES  SED^^.'iils''.''"^ 

SPECIAL    PRICES    UPON    APPLICATION. 
PROMPT    SHIPMENT    A    SPECIALTY. 

A.  E.  WHITMORE,  230-31-32  Lumber  Excltan'ge,  Minneapolis.  Minn 
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CEDAR- POLES 

LINDSLEY      BROS.      CO.  THE    LINDSLEY    BROS.      CO. 

(MICHIGAN       PDL-ES)     CHICAGO.  :  '  (WESTERN     P  □!_  ES  )  SPOKAN  E.    WASH. 

ADDRESS      INQUIRIES    TO      GENERAL      OFFICES        TRIBUNE      BLDG.    CHICASO. 


ur    AA/an-ts     in     Oedar 

can  only  b6  fully  satisfied  by  coming  to  us.    In  either  Ties  or  Poles  we  can  give  you  prompt  ship- 
ment and  good  stock.    It  don't  cost  any  more  to  buy  of  us,  either.    (Some  special  bargains  this 
month  in  6  and  7  inch  25s  and  30s.) 
Drop  us  a  line— to-day— now. 

MALTBY  LUMBER  CO.,  509  PHtENIX  BLOCK,  BAY  CITY,  MICHIGAN. 


CEDAR  POLES 

CARNEY  BROTHERS  COMPANY, 

610   Chamber  of  Qommerce,   CHICAGO,    ILt,. 


Cedar 


— rORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constantly  on  Hand 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG  LENGTHS  A  SPECIALTY. 

YARDS-  i  IDAHO. 
YARDS.  1  MONTANA. 

WESTERN  LUMBER  &  POLE  CO.,     -     Main  Office,  DENVER,  COLO. 


CPE 

^ 

1 

a 

^^^^^ 

^^^^S^l^y|feTOM'3 

JS^^S^B 

Jt^ft^ 

YARDS  -  NEW  OOLUTH.MINN.-  FtOODWOOO,  MINN.  -  WELLERS.MINAI. 

IDAHO,  WISCOMStN, 


MIOHIGAN 


CEDAR  POLES 


FOR  TELEPHONE,  TtLEGRAPH, 
ELECTRIC    LIGHT,     TROLLEY. 


POSTS,    POLES.    TIES    AND    EVERYTHING    IN    WHITE    CEDAR 

YARDS      IN    IDAIlt)      AM>  '   AT      \V  ASH  IllKN,      PI.l  MMKH      AM>       UKVLK,      W  JSt^ONSl  N. 


JOHN.  H.  FOWLER 


GENERAL  OFFICE:     1705  FISHER  BLDG.    CHICAGO. 

D..„,.h   n«:..-c  .  J  Washburn.  Wisconsin,  and 
Branch  0tfices.J5p„^3„j  y,35^|„g,„„ 


FOWLER-JACOBS  CO. 


iPl^Mjmt^  (WJirXc^^   §>M>^>tA\ftV  a^MfW  €^        ^AwUlwCJUvV  ftA\a>rWtvoUM>Uw.     6AMX^V(\WrW^XcW. 


ir/veWHITE^S'L^i 

of  all  sizes. 

Let  us  quote  you  prices. 

PAGE  &  HILL  CO. 

Lumber  Exchange, 

MINNEAPOLIS.  MiNN. 


^A^  h  i  -b 


d  a  r 


Large  Assortment.    Quick  shipments. 

WISCONSIN  TIMBER  &  LAND  GO. 


MATTOON, 


WISCONSIN 


Southern  Cedar 

NO  ROTTEX  BUTTS. 


POLES 


Are  the  Best. 

D.  W.  PHELAN, 

277  Broadway,  New  York 


ROPER  LUMBER-CEDAR  CO., 

OFFICE:   Room  5  Leisen  &  Henes  Block, 
■VieiM^IVIIIMKE,  .  IVIIOI-I. 


POLES 


CEDAR  POLES  AND  POSTS 

W"^  Mueller  company 

Main  office  ieii-I2-I3  Marquetfc  Building 

CHICA60. 


Ivl 


•  •.••»  •••  'i*  •••  ••  •%*  *»*%*•••  « •  *•  < 


Dm  EG    TICC    DnCTQ^KE  ^OKTEi*  ^^ii'i  c°" 
rULCO;    I  ICO,  rUO  l  Oi    saginaw,   MICH. 

PRODUCERS.  We  want  your  Inquiries  always. 


MICHIGAN  WHITE 


PROMPT  SHIPMENTS. 


LARGE  STOCK. 


KELLOGG  SWITCHBOARD  &  SUPPLT  CO.,  Chicago. 
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Westinghouse 

Integrating  Wattmeters 


The  Recognized  Standards. 


For    Single    Phase    Two-Wire  Circuits 

For    Single    Phase  Three=Wire  Circuits 

For  Polyphase  Circuits 

For  any  Capacity 
For  any  Frequency 
For  any  Voltage 


Dust  Proof — Bug    Proof 

Need  no  Adjusting 
Register  All  the  Energy  All  the  Time 
Accurate  for  years  without  cleaning  or  recall firation 
Will  carry  continuous  overloads  of  SO  per  cent 
Will  carry  temporary  overloads  of  100  per  cent 


Polyphase. 


Write  for  Illustrated  Wattmeter  Polder  4003. 


Westinghouse  Electric  &  Mfg. 

Sales  OHices  in  all  Large  Cities. 


Co., 


Pittsburg,  Pa. 
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BARE  COPPER  WIRE. 

RUBBER    COVERED    WIRE. 

WEATHER  PROOF  WIRE. 

MAGNET  WIRE.  LAMP  CORD. 


POWER  CABLES. 
TELEPHONE  CABLES.  OFFICE  WIRE. 

JOHN  A.  ROEBLING'S  SONS  CO., 

TRENTON,  N.  J. 

NEW  YORK.  CHICAGO.  CLEVELAND. 

SAN  FRANCISCO.      PHILADELPHIA.      ATLANTA. 


AGENCIES  AND    BRANCHES: 


NOTICE  TO  THE  TRADE. 


The  Edison  Primary  Battery  is  fully  protected 
by  patent,  No.  430,279,  dated  June  17,  1890, 
granted  to  Thomas  A.  Edison.  The  use  of 
renewals  purchased  from  unauthorized  persons 
is  an  infringement  of  this  patent,  and  will  be 
treated  as  such  by  this  company.     ::     ::     ::     :: 

EDISON  MANUFACTURING  COMPANY. 

ORANGE.  N.  J..  V.  S.  A. 
83  Ch«mb*rs  Street,  New  York.         304  Wa.b»sK  Avenue,  ChloaAo. 


JP>^-- 


20th  CENTURY 

LAUNCHES 

When  figuring  on  your  summer  out- 
ing, we  know  you  will  be  in  want 
of  a  boat  of  some  description,  so 
you  can  enjoy  yourself  and  obtain 
the   benefit   of   your   vacation. 

SO  LET  US  FIT  YOU  OUT. 

RACINE  BOAT 

MANUFACTURING   COMPANY 


BOX  13,  UiilM,  WIS.,  U.  S.  A, 


The  ideal  gentleman's  pleasure 
craft.  The  finest  launch  that  floats. 
Speedy,  safe,  simple  and  reliable. 

15FT.  FISHING  LAUNCH,  S150.00 
16  FT.  FAMILY  LAUNCH,  200.00 
35  FT.  CABIN  UUNCH,  1,500.00 

Send  10  cents  for  8o-page  illus- 
trated catalogue  giving  the  truth 
in  detail  about  the  best  boats  built. 
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"WOOD" 

RAILWAY 

AR.C  LAMPS 


A  multiple-series  arc  lamp 
witK  no  extra  rheostats  or 
controllers.  Avitomatic  cut- 
outs ai.nd  self-corvtained  re- 
si-stance  con.trol  regulation. 
The  result  of  23  years*  con.- 
centra.ted  experience  in  arc 
lamp  buildirvg. 


Bulletin  102S  Describes  Them 
Send  for  it  if  interested. 


Fort  Wayive  Electric  Works 


MAIN  OFFICE  AND  FACTORY 


FORT  WAYNE.     - 


INDIANA 


BRANCH  OFFICES— Boston  ;  New  York  :  Phila- 
delphia.; SyrSLCUse;  Pittsburg;  Cincinnati: 
Grand  Rapids:  Chicago;  St.  PbluI;  St.  Louis ; 
Atla-ntB.;  Yokohama.,  Je-pa-n, 


>  I  m  .Mil  ■  II  III 


4-4.4.44-44-4-4.44-44. 


WESTERN    ELECTRICIAN 


Seplenibcr  26,  190I 


CROCKER-WHEELER 
^COiPANY^ 


MANUFACTURERS  AND  ELECTRICAL  ENGINEERS 
AMPERE,  N.  J. 


MOTOR    DRIVEN    SHEARS 

Proper  punching  speed  at  all  times 
assures  largely  increased  output  from 
this. class  of  machines.  It  can  be 
best  accomplished  by  the  C.-W. 
System    of   Electric     Drive. 


VULCANIZED  FIBRE 


Highest  grades  ior  electrical  insulation  and  mechanical  purposes,  in  sheets, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  00  application. 


VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


iBiack  Diamond  File  Works  ^ 


^)     Twilv* 


Kat.  itma. 


Inc.  1805. 


^ 


^  OCB  UOOI>»  ABE  OK  SAIiE  IW  KVKKY  I.EADINO  BAIIDWAKE  0^ 
tfi  STOUK  IN  IFJIB  UKII'KM  MT.4LTBS  AJVD  CANADA.  Jj|pr 


^  IHedaU 

^  Awardtd  at 

V|  International 

4^  Exposlllons 

Vt   am 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


I    0.  &  H.  BARETT  COMPANY,  | 

^  PHILADELPHIA,    PA.  ^ 


"  SAFETY "  RUBBER  COVERED 

WIRE    AND   CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
IVI.    B.    icvus-riiM   &   oo., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  INSlJIiATED  WISE  &  CABLE  CO., 

WORKS:  liyonne,  N.  J.  114-110  IiIBERTY  STREET,  H.  Y. 


gUCCESSrUL 


HEATING 


IS  ASSURED 


WITH   THE 


Sturtevant 
Blower  System 

B.  F.  STURTEVANT  CO. 

BOSTON 


Now  York 


PhlladelpKla 


Chicago 


£.ondor\ 

114 


22  Lights 
llOVoItt 


45  Lights 
220  Volts 


This  outfit  furnished  complete  with  Watson  Gene- 
rator and  Switchboard  with  instruments  complete. 

Manufactured  by 

THE  MECHANICAL    APPLIANCE  CC. 

Send  for  Catalogue  55.  MILWAUKEE,  WIS. 


ANNUAL    FALL    TRADE    NUMBER. 


Vol.  inill.  $3.00  Per  Aiiui.    FSffiSs;;'^  Sp^/J.'^oSi-o" 


CHICA60,  OCTOBER  3,  1903. 


10  Cents  a  Copy. 


No.  14. 


SIIVIPLEX.  WIRES  ANDCABLES. 

RUBBER  COVERED,  WEATHERPROOF,   UNDERGROUND  AND  SUBMARINE. 

""^"R^rnxsoN""^       The  Simplex  Electrical  Co., 

1144  Monadnock  Slock,  CHICAGO.  I  lO  State  Street,  BOSTON,  MASS. 


^^^^^^^~T«AC_  MARK, 


1S89— Paris  SIxposition, 
Medal  for  Rubber  Insulation. 

1893-l,Vorld's  Fair, 
Medal  for  Rubber  Insulation. 


THE  STANDARD  FOR 

RUBRFR  IBflSriiATION. 

Sole  Manufacturers  of 

Weather* 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  ""pSiHr  Wires. 
THE  OKONITE  CO.,  Ltd 

;"nl.™nS?h%t";.f«»"»9ers.        253  Bfoaiiway,  Nbw  Yofk. 


Geo.T.  Manson, Gen'l  $upl, 
W.  H,  Hodglns,  Secy. 


^^.      INDIAHA  RUBBER  AND  INSULATED  WIRE  00., 


/'^^«^*^"^^^ 
i^'^) 


MANUFACTURERS  OF 

ParanHe  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 
TELBPHONB,  TBLBaRAPH  AND  PIRB  ALARM  CABLBS. 


All  Wires  are  tested  at  Factory. 


JOKESBOBo,  rsa. 


CHICAGO    INSULATED    WIR.E   CO.. 

152-154  LAKE  STR.EET. 

Ba^re  a.nd  Irvsulated  Wires  and   Cables. 
Galvanized   Steel  Strands. 


TRADr  HKflH 


CRESCENT  RUBBER  INSULATED 

WIRES  AND  CABLES 

National  Code  t^ttandard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

63  iMtcuv'siRlET.  "»■■*  '>''■(>*  ^^  Factory,  TRENTON,  i.  fc 


STANDARD   UNDERGROUND   CABLE  CO. 

322  The  Kookery,     Westinghouse  Bldg.,     66  Liberty  St.,       1225  Betz  Bldg., 
Chicago.  Pittsburg.  New  York  City.       Philadelphia,  Pa. 

MlUa  Bldg.,  San  Francisco.  10  Post  Office  Square,  Boston. 

BARE  AHD  WEATHERPROOF  WIRES  AND  CABLES. 

Rubber  Covered  Wires  and  Cables.        Underground  Cables  for  all  PurD''5es. 


THOUSANDS    IN    USE. 

Bipolar  and  Multipolar  Motors 
\  from  Vi  to  50  horsepower.  Dyna- 
'l"i.  mos  from  10  lights  to  700.  We  sell 
■  I'or  rent.  Good  profits  for  agents.  • 
"  Ttie  Hobart  Elec.Mfg.  Co. .Troy,  Ohio 


Transformers 

XUHLMAN  ELECTRIC  CO. 


EM^Biii.^ie'r, 


IIVD. 


Tlie  BossertEJectrlG  Construction  Go. 

MANUFACTURERS  OF 

StTEEIi  OUTLET  AND  JUNCTION  BOXES, 
STFITCflROARjOS,   PANFI.    BOARDS,   Sli;VITCHi:S,   fiTC. 


Pittsburg 

New  York 

Chicago 


THE 

PHOENIX 
GLASS  CO. 

Manufacturers  of 

Electric  Globes  and  Shades,  both 
Arc  aad  Incandescent 

Inner  and  Outer  Globes  for  all 
enclosed  arc  systems 

CATALOGUES    SENT    ON    REQUEST 


Magnets  and  All  Kinds  of  Coll  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


EMPIRE  WIRE ^oMPANv, 

HAONET      WIRE     AND     BARE 
AND    TINNED   COPPER   WIRE. 


PACTOHWS^  USBON,  .N.  H. 


CHICAOO  OPFICB}  „  „,    „,  .,  „„„„.,  „_ 
AND  STOCK      I  60  W.  VAN  BURBN  ST. 


H.  N.  FENNER,  President 

J.  F.  BLAUVELT,  Agent 

RUSSELL  W.  KNICHT,  Treasurer  | 

IVI  acH  i  n4 

Bri.iding,  Taping 

304  PEARL  S 

EIMOIUAIMD     BUT-r 

MANUF-ACTURERS  OF 

sr^  -for   1  nscjlat:i  ns  El 

,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measurii 

COIVIF»iCVIMY 

ec-trical   %^Aire 

ng  Machines.    Cable  Covering  Braiders 

EVIDENCE,  R.  1.,  U.  S. 

A. 

►TREET,            -            -            -            PRC 

^ESTIIN  ElEoMoal  Ingtomenti  Co., 


Waverly  Park,     NEWARK,    N.  J. 


UlQaiiiiaied  Sial 
Mm  Instnusenis, 


u  are 

n    t  be 

prln- 

.■iS    u'lr    r  L- ;;  u  la  r 

.'ird    Portable    Dlrb^. 

ut    Voltmeters     and 

Au-:n9t«r*,  but   ar*j    much 

Ufff^r,    aod    tbe    worklog 

P*rt^   are     iDcto«ed    lo   a 

tM^Uy  degigned.  daflUproof 

CMt-lron  ctino  which  <^ffect- 

I'elj    ahiolds     the    In«tru- 

metiM  from  disturbing  In- 

OoeaceA  ol  eiteroal  mag- 

0«t«!  flelda. 

BKRl.lS.-Earop«*n  W— tor 
-i»nne*i  Instrument  Co.,  ftlt- 
tentrmace  No.  M. 


We«ton  Standard    Illnminated 

Dial  Station  Voltmeter. 

Style  B.  '^Flotfh  Type." 


Weston  Standard 

Portable  Direct  Beading 
Voltmeters  aod  T^IIillvoit-. 
meterfl.  Ammoif  r«ond  Mil- 
ammetorn,  Wattmeters 
RodVoItmeter.'i,  forAlter- 
natin^  audiJlruct  Current 
Olrcnlta. 

Our  portable  instruments 
are  rccoRaiz^id  as  standards 
throutfhout  the  civilized 
world. 

Onr  Seml-Portable  La- 
boratory Standard  Volt- 
meters ond  Ammeters  are 
8tm  better. 

They  are  the  most  relia- 
ble, abunlute  standards  for 
Laboratory  use. 

LONDON-  p:tIlf.ttHro8,,Con- 
Cur7  Works,  LowloLtiin, 


Pari»,  Piu.vcb.  E.  H.  Cadlot,  12  Rue  St.  Georget. 


Xew  York  Ofnce-74  C'ortlandt  St. 


REFLECTORS! 


Light  is  useless  if  3'ou  can't  have 
it  where  you  want  it. 

Paragon    Reflectors    throw   the 
h'ght  just  where  you  want  it. 

Our  Incandescent  Reflectors  are 

neat  and  are  superior  to  all  others. 
They  are  green  outside,  glossy 
enamel  white  inside.  Reflecting 
surface.  Made  in  various  styles 
and  sizes.     Get  our  catalog. 


American  Reflector  &  Lighting  G 

271-273    FRANKLIN    ST.,    CHICAGO. 
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EDWARDS  &CO;S  Specialties 


Lock 
Gravity  Drop 
Annunciator. 


Tliis  Annunciator  in- 
dicates exactly  the  point 
from  wliich  the  push  but- 
ton was  operated.  It  is 
superior  in  that  respect 
to  the  ordinary  form  of 
needle  annunciator  which 
points  to  a  nurnber.  To 
operate  this   annunciator 

The  Button  Must 
Be  Pushed. 

No  one  of  the  indica- 
tions or  numbers  can  be 
made  to  appear  by  shak- 
ing the  annunciator.  It 
is  a  strong,  well-made  in- 
strument. Finished  in  any 
wood  and  design. 

PROMPT 
DELIVERIES 


ETTEIR 


SATISFY 

BOTH  YOUR  CUSTOMER  AND  YOUR- 
SELF THAN  EITHER  ONE. 

Better  look  up  the  EDWARDS 
specialties  when  figuring  on  a  contract, 
because  they  are  bound  to  give  a  great 
deal  more  satisfaction  than  a  great 
many  devices  of  other  makes. 

The  EDWARDS  goods  are  thor- 
oughly well  made  by  competent  work- 
men under  careful  supervision.  The 
ideas  embodied  in  the  EDWARDS 
specialties  are  original  with  us;  are 
money-makers  because  of  their  good 
points  ;  save  labor  in  installing,  and 
worry    after  they  are  put  in. 


The 

Liingen 

Door  Switcli. 


Specially  made  for 
telephone  booths,  bank 
vaults  and  other  places 
where  light  is  needed  in- 
termittently ;  made  in 
two  styles  so  that  light  is 
turned  on  or  off  as  the 
door  is  closed  according 
to  the  wish  of  the  user. 
Each  movement  of  the 
door  reverses  tlie  opera- 
tion of  the  switch  auto- 
matically. 

Wires  can  be  connect- 
ed after  the  switch  is  in 
place;  absolutely  reliable 
electrically  anti  perfect 
mechanically. 

The  only  switch  ap- 
proved by  the  National 
Board  of  Fire  Under- 
writers. 

The  Eco  Door  Switch, 
operates  the  light  "Every 
other  time." 


ELECTRO  MECHANICAL 
GONG. 


Rings  375  times  for 
each  winding.  Very  pow- 
erful mechanism,  strongly 
made,  encased  in  iron, 
absolutely  waterproof. 
Made  for  continuous  ring- 
ing or  single  stroke,  as 
desired. 


PUSHES. 


The  Midget  push  fits  a  ?ii-lnch  hole;  the 
Midget,  Jr.,  a  Jg-inch  hole;  and  theKew  Mltea 
!^-lnch  hole.  This  last  Is  the  smallest  push 
made.  It  is  only  different  from  the  others  In 
its  size. 

The  binding  posts  of  any  of  these  pushes 
take  any  size  of  wire.  The  centers  may  be  of 
light  of  dark  pearl,  or  of  a  black,  white,  red  or 
blue  composition. 


R.  E.-A.  L.  MONITOR  BELL 

All  the  mechanism 
is  inside  the  gong 
and  cannot  be  tam- 
pered with. 

It  Will  Not  Gtt 
Out  of  Order 

through  operation, 
because  there  are  no 
screws  or  nuts  used  In  Its  adjustnieni.  The 
hammer  rod  is  thrown  straight  in  and  out  by 
,  the  armature,  doing  away  with  the  weak  points 
of  the  ordinary  bell— the  pivot.  The  sound  is  a 
full,  clear,  rich  tone.  Hammer  concealed  pre- 
venting interference. 


FOR    ILLUSTRATED    CIRCULARS    OF    THESE    SPECIALTIES    AND 
GENERAL     CATALOG     WRITE     DIRECT     TO     THE     COMPANY     AT 

I44ih  Street  and  Fourth  Avenue,  New  York  City 


SF.Ll.lN'G  AGENTS  ; 


Western  Electric  Co.,  New  York,  Philadelphia,  Chicau'o,  St.  Louis,  Kansas  City,   Denver,  California  Electric  Works, 
San  Francisco,  American  Electric  Co.,  St.  Paul. 
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THEELECTRIC  STORAGEBATTERYGO. 


MANUFACTURER    OF    THE 


PHILADELPHIA 


'Cblori6e  Hccumulator 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PmCC   LISTS    AND   StSCRIPTlVK   BULLETINS   FORWARDED   UPON    REOUEST. 


-SALES  OFFICBS- 


Fu^'ii^^"f"'-        ,  ?,^S  ^'°?^'  ,  Boston,  Ckicaoo.  Baltimore.  St.  Lonis,  San  Francisco,        Olkyeland,  Canada, 

;   fio^^c,  100  Broadway.       60  State  St.      Marquette  Bldg.    Continental       Wainwright  Bldg.         Kialto  Bldg.         Citlzena' Bldg.        Canadian  Gen. 


and  IStliSl 


Havana,  Cuba, 
Rialto  Bldg.         CUizena' Bldg.        Canadian  General        G.  F.  Greenwood.  Manager, 
Trust  Bldg.  Electric  Co..  Ltd.  Toronto  34  Emi)edrado  St. 


Builders   o( 


Switchboards 


for 


Mvilti-Voltacge 

AlterrvaLting    Cvirrent 

aL.nd  Street  R-aLilwa-y  PlaLiits 


WaJker  Electric  Co., 


NEW  YORK 
39  CortlaLtidt  S( 


M&lrv  Office 
PHILADELPHIA 

25rd  and  Noble  Sts. 


CHICAGO 

Old  Colony  Bldg. 


CARBONS 

CONSUMERS  CARBON  CO 

LANCASTER,  OHIO,  U.  S.  A. 
Carbons  of  all  kinds  and  for  all  purposes. 


■     •    AMERICAN  BRAND 
WEATHERPROOF  WIRE  ANDCABIEIS 


We  always  carry  a  large  stock  of 

WEATHERPROOF  WIRE 

for  prompt  ihipments.     Samples 
and  prices  on  application. 

AMERICAN  INSULATED  WIRE  &  CABLE  CO. 

Main  Office  and  Factory: 
241-247  S.  Jefferson  St.,  CHICAGO.  ILL. 


An  INCANDESCENT  LAMP  represents  a  large  Investment  of  capital,  Ingenuity  and  skilleil  workmanship,  It  is  sold  at  a  price  to  low  as  to  necessitate  eternal 
(igllance  in  cutting  costs  to  a'  minlmim.  A  successful  lamp  maiufacturer  can  not  afford  to  experiment  with  poor  materials.  This  explains  ilie  popularity  of 

BAKER   &   OO.'S  PLATINLJI\/I 

408  N.  J.  R.  R.Ave.,  NEWARK,  N.J.  1 20  LIBERTY  ST.,  NEW  YORK.  ■  Mi^^^m    ■       ■■    ^  ^i^  ■  ^  ■ 


We  Duy  ane 
Refine 
Platinum 
Scrap  also* 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co — 

Allen  Company,  L.  B 17 

Allis-Ctialmers  Company...  33 

AUotvay  Electric  Co — 

Alphaduct  Mfg.  Co 16 

American  Battery  Co — 

American  Circular  Loom  Co. 16 
American  Conduit  Company.  5 

Amer.  District  Steam  Co 27 

Amer.  Electrical  Heater  Co..— 

Amer.  El.  Telephone  Co 23 

American  Electrical  Works..  17 
Amer.  InsuL  Wire  &  Cable  Co.  3 
American  Refl.A  Lighting  Co.  1 
Amer.  Steel  *fc  Wire  Company  6 
American  Stone  Conduit  Co..  7 
Arnold  Elec.PowerStat.  C0..25 
Automatic  Electric  Co 22 

Babcock  A  Wilcox  Co 27 

Badt,  F.  B 25 

Baker  &.  Company 3 

Baker  A  Co.,  W.  E 25 

Bamett  Company,  G.  &  H 32 

Beardslee  Chandelier  Mfg.Co.l6 

Beidler  A  Co.,  Francis 28 

Berthold  &  Jennings 29 

Bossert  EL  Construction  Co..  1 

Brooks,  Hall  L .....28 

Brown,  Cbas,  L...; 25 

Bryan-Marsh  Company — 

Bryan.  Wm.  H 25 

Buckeye  Electric  Company-.  .— 

Burch,  Edward  P ...2.5 

Bulteraeld.  J.  F 25 

Byllesby  &.  Co.,  H.  M 25 

Byroe  Const.  Co.,  M.  P — 

Camp  Company,  H.  B 7 

Carman  A  Co.,  Charles  Whit- 
ney  25 

Carney  Bros.  Co 28 

Central  Automobile  Repo3'y.l9 


Central  Electric  Co b 

Central  Manufacturing  Co..  .— 

Chicago  &  Alton,  Railroad ~ 

Chicago  Die  &  Electric  Co...— 

Chicago  Edison  Co 4,  IS 

Chic.  Fuse  Wire  &  Mfg.  Co... 20 
Chicago  Insulated  Wire  Co..  1 

C.M.&St.  P.R.R — 

Clark  Wirel.Tel&  Tel  Co.,T.E.21 
Columbia  Incand.  Lamp  Co..  10 
ColumbusIns.WireA  Br.  Co.26 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 15 

Coolldge,  Marshall  H — 

Crescent  Co 16 

Crescent  Ins.  Wire  &  Cbl.  Co.  1 
Crocker-Wheeler  Company..  4 
Crouse-Hlnds  Electric  Co.  ..— 

Crumb  &  Company,  W.  H 25 

Cutler-Hammer  Mfg,  Co 21 

Cutter  Elec.  &  Mfg.Company— 

D.  &  W.  Fuse  Company — 

Dearborn  Drug  &  Chem.Wka.  26 
Diamond  Meter  Company  —  30 
Dickey-Sutton  Carbon  Co.... 20 
Dixon  Crucible  Co.,  Joseph.. 26 
Duncan  Electric  Mfg.  Co....  4 

DustinCo.,Chas.  E 19 

Dyar.H.  W 18 

Eccleston  Lumber  Co 29 

Economical  Elec.Lamp  Co. ..17 
Edison  Decorative  &  Minia- 
ture Lamp  Department.. ..  16 

Edison  Mfg. Company 20 

Edwards  A  Company 2 

Electrical  Engineer  Instltute.l6 

Electric  Appliance  Co 16 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company... 24 

Emmons  Elec.  Const.  Co — 

Empire  Wire  Co 1 


Ewing-Merkle  Electric  Co...  14 
Fahnestock  Transmitter  Co.. .23 
Faries  Manufacturing  Co ....  — 
Farr  Tel.  &  Const.  Supply  Co.22 

Felt  A  Co..  Chas.  E 25 

Field,  C.J 7 

"For  Sale"  Advertisements..  18 
Ft.  Wayne  Elec.  Works.,  Inc.31 
Fostoria  Incand.  Lamp  Co.    13 

Fowler,  John  H 29 

Fowler-Jacobs  Company 29 

Fulmer  Lumber  Co.,  D.  M 38 

General  Electric  Co 9 

General  Engineering  Co., The25 
General     Incandescent     Arc 

Light  Company 24 

General  Incand.  Lamp  Co — 

Gould  Storage  Battery  Co — 

Gt.  West.SmeU.  A  Refining  Co.18 
Green  Fuel  Economizer  Co..— 
Gregory  Electric  Company  ..18 

Hart  Mfg.  Co 31 

Hartford   Steam    Boiler    In- 
spection A  Insurance  Co ...  26 

Harvey,  W.  H 25 

Hobart  Elec.  Mfg.  Company..  I 

Hoffman,  G.  W 18 

Holmes  Fibre-Graph.  Co 20 

Hopkins  A  Co..  A.  P 28 

Humphrey,  Henry  H 25 

Illinois  Electric  Specialty  Co.y2 

Illinois  Maintenance  Co 18 

Incandescent  Electric  Light 

Manipulator  Company 15 

Indiana  Rub.  A  Ina.  W.  Co. . .  1 
India  Rubber  A  Gutta  Percha 

Insulating  Company 21 

International  Tel.  MIg.  Co.  ..22 
25 
26 


.Jackson.  D.  C.  A  W.  B  .... 
Jeffrey  Manufacturing  Co, 

Jewell  Electrical  Inst.  Co — 

Johnston,  Thomas  J 17 


Jones  A  Son,  J — 

Kartavert  Manufacturing  Co.33 
Kellogg  Switchboard  A  Sup- 
ply Company 23,  29 

Klein  A  Sons,  Mathias 28 

Kohler  Brothers 26 

Kuhlman  Electric  Co 1 

Leather  Preserv.  M.  Corp — 

Leffel  A  Co.,  James 26 

Lindsley  Brothers  Company.. 29 

Loud's  Sons  Co.,H.  M 28 

Lowell  Model  Co 26 

Machado  A  Roller 7 

Maltby  Lumber  Company..  .29 

Manhattan  El. Supply  Co 19 

Marinette  Iron  Wks.  Mfg.  Co.26 

Matthews  A  Bros..  W.  N 17 

Maus  A  Co..  H.  H 29 

McLennan  A  Company,  K . .  ..16 

McLeod,  Ward  .t  Co 32 

Mechanical  Appliance  Co 21 

Mica  Insulator  Company 16 

Michaels  A  Hilly 25 

Miller  Anchor  Co 17 

Minneapolis  Elec.AConst.Co.l7 

Miscellaneous  Advs 18 

Monarch  Fire  Appl.  Co 26 

Monon  Railroad — 

Monsou  Burmah  Slate  Co 16 

Moon  Mfg.  Co.,  The — 

Morse  Cedar  Company 29 

Mueller  Company,  William.. 29 

Muusell  A  Co.,  Eugene — 

National  Carbon  Co — 

National  Electric  Co 11 

National  India  Rubber  Co. .  ,.— 

National  Tel.  Supply  Co — 

Nernst  Lamp  Co 30 

New  England  Butt  Co 1 

New  York  Central  Lines 18 

New  York  Ins.  Wire  Co 17 


N.  Y.  Safety  Steam  Power  Co.26 

Nickel  Pla  te  Road 19 

Northwestern  Electric  Co.. .    7 
Norton  Elec'l  Instrument  Co.— 

Okonlte Company,  The. 1 

Orne  Electric  Co — 

Osborn-Morgan  Co 18 

Page  A  Hill  Co 28 

Paiste  Co.»H.  T 16 

Paragon  Fan  A  Motor  Co — 

Perrizo  A  Sons 28 

Phelan,  D.  W 29 

Phelps  Company 15 

Phillips,  Eugene  P 17 

Phillips  Insulated  Wire  Co..  17 

Phoenix  Glass  Company i,  8 

Phosphor-Bronze  S.  Co 26 

Pignolet,  L.  M 16 

Pittsburg  Sewer  Pipe  A  Con- 
duit Co 7 
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Pittsburg  A  L.  S.  Iron  Co 29 

Porter  Cedar  Company 28 

Racine  Boat  Mfg.  Co 31 

Raymond  III.,  Francis 17 

Reisinger,  Hugo 15 

Reynolds  El.PlasherMfg.Co.  17 

Roche,  Wm 24 

Roebllng's  Sons  Co.,  J.  A 32 

Roper  Lumber-Cedar  Co 28 

Safety  Ins.  Wire  A  Cable  Co.  7 

Sargent  &  Luudy — 

Sawyer-Man  Elec.  Company.— 

Schott,W.H.  25 

Shelby  Electric  Company  ...— 
Simplex  Electrical  Co.,  The..  1 
Simplex  Elec.  Heating  Co. ...17 

Smith  Co.,  S.  Morgan 26 

Sprague  Electric  Company...  7 

Standard  Elec'l  Mfg.  Co 19 

Standard  Pole  A  Tie  Co 29 

Standard  Tie  Company 28 

(See    I*^g:e>    0» 


standard  Underg.  Cable  Co..  1 

Stanley  Instrument  Co 15 

Stanton,  LeRoy  W 25 

Sterling  A  Son,  W.  C 29 

Sterling  Electrical  Mfg.  Co.. 15 
Sterling  Electric  Company. ..23 
Sterling  Varnish  Co.,  The. ...32 
Stewart  Electric  Co.,  John  A,19 
Stilwell-Blerce  A  Smith-Valle 

Company 27 

Stow  Mfg.Company 12 

Stromberg-Carlson  Tel.  Mfg. 

Company 22 

Sturtevant  Company,  B*  F . .  .32 
Swedish- American  Tel.  Co.  .22 

Tod  Company,  William 24 

Torrey  Cedar  Company 28 

Towers  Pin  A  Bracket  Co 28 

United  Telpherage  Co 9 

Valentine-Clark  Co.,  The  ...29 
Varley  Duplex  Magnet  Co...  1 
Vulcanized  Fiber  Company . .  32 

Waclark  Wire  Co 20 

Wagner  Electric  Mfg.  Co — 

Walker  Electric  Co 3 

Walsh's  Sons  A  Companj 18 

Warren  Elec.  Mfg.  Co 20 

Western  Electric  Company..^  7 

Western  El.  Supply  Co 21 

Western  Lumber  A  Pole  Co.  .29 
Westlnghouse      Electric     A 

Manufacturing  Co — 

Weston  Electricallnst.  Co. ..  I 
Whitehead  Machinery  Co....— 

Whltmore,  A.  E 28 

Wllmerdlng,  C.  H 25 

Wisconsin  TimberA  Land  Co.29 
Woolley  Fdy.  A  Mach.  Wks..— 
Worcester  Company,  0.  H..,.28 

Yost  Electric  Mfg.  Co 31 

Young,  A.  B — 
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Motors. 


Aro  Lamps. 


MANUFACTURED  BY 


I 


Go 


Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  1 39  Adams  Street, CHICAGO. 


CROCKER-WHEELER  COMPANY 

Manufacturers  and  Electrical  Engineers 

AMPERE,  N.  •/. 


GENERATORS  AND  MOTORS 

in  many  sizes  anti  types,  from  14  H*  P*  motor  to  1,000  Km  IV.  generator 

Our  apnaratua  Is  baing  adopted  by  many  of  tha 
targemt  shops  and  factories  in  the  country 


DUNCAN  INTEGRATING  WATTMETER 


FOR 


DIRECT  CURRENT  LIGHTING  AND  POWER. 

MOST  ACCURATE  AND  UP-TO-DATE  METER  UPON  THE  MARKET. 


DUSTPROOF 
NO  CONSTANTS 
SENSITIVE 
<<  COUD  MAGNETS 

-"'"''  LARGE  DIAL 


DUNCAN  ELECTRIC  MFC  CO., 


LA    FAYETTE,    INDIANA. 

SEND    FOR    DESCRIPTIVE    BULLETIN.    


October  3,  I963 


WESTERN    ELECTRlCtAN 
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"A  BRILLIANT  IDEA" 


TO    USE 


COLUMBIA  LAMPS 

RIGHT  IN  EVERY  DETAIL 
BRIGHTEST  LIGHT 
LEAST  CURRENT 

GREATEST  ECONOMY 


(Wml  CktJrir  Cmttjraitg, 
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CEHERAL   SALES  AGENTS 

264-266-268-270  FIFTH  AVENUE,  CHICAQO 


Electrolysis  Proof 

BlTUMINIZED  FIBRE  CONDUIT 


For  Underground  Subway  Construction. 


WATER  PROOF.        RAPID.        ECONOMICAL. 


American  Conduit  Company, 


170  Broadway, 
NEW  YORK. 


822  Manhattan  Building, 
CHICAGO,  ILL. 


336  Macy  Street, 
LOS  ANGELES,  CAL. 
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American  Steel  &  Wire  Co. 


Chicago 


New  York 


Worcestir 


Denver 


San  Francisco 


BARE   AND    INSULATED 

ELECTRICAL  WIRES 


CLASSIFIED    INDEX   OF    ADVERTISEMENTS. 


Adlnsters,  Inc.  Lamps. 

Inc.  El.  Lt.  Manipulator  Co. 

Anchors  (Tel.  &  Tel.) 
Mattbews  &  Bro.,  W.  N. 
Miller  Anchor  Co, 

Annnnclators. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Aiitomobile  Repository. 

Central  Automobile  Reposty. 
Batteries  and  Jars. 

Central  Electric  Co. 
EdlBon  Mfg.  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Roche,  AVm. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Bells,  Buzzers,  Etc. 
Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  Dressing. 

Dixon  Crucible  Co..  Jos. 
Leather  Preserver  Mfg.  Corp. 

Belting.  ,^,     ^ 

Leather  Preserver  Mfg.  Corp. 

Blowers. 

Sturtevant  CO..B.  F. 

Boats.  ,,    ^ 

Racine  Boat  Mfg.  Co. 
Boiler  Compounds, 

Dearborn  Drug  «fe  Chem.  Wke. 

Boilers.      _., 

Babcock  &  Wilcox  Co. 
aUnols  Maintenance  Co.- 
N.  Y.  Safety  Steam  Power  Co. 
Whitehead  Machinery  Co. 

Books,  Electrical. 

Electrician  publishing  Co. 

Hmslies. 

Central  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Fibre-Graphite  Co. 
Western  Electric  Company. 
Cable  Hangers. 
National  Tel.  Supply  Co. 
Western  Electric  Co. 

Cables.  (See  Wires  and  Cables) 
Carbons,     Points     and 
Plates.         ,    ^ 

Central  Electric  Co. 
Chicago  Edison  Co. 
Consumers  Carbon  Co. 
Dickey-Sutton  Carbon  Co. 
Electric  Appliance  Co. 
National  Carbon  Co. 
Relslnger,  Hugo. 
Western  Elect.  Supply  Co. 

Castings. 

New  England  Butt  Co. 
Smith  Co.,  S.  Morgan. 

Cbains. 

Jeffrey  Mfg.  Co. 

Circuit  Breakers. 

Cutler-Hammer  Mfg.  Co. 
Cotter  Elec.  &  Mfg.  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
Western  Electric  Company. 
Weatinghouse  El.  &  Mfg.  Co. 

Ceal  and  Asbes    Hand- 
ling machinery. 

Jeffrey  Mfg.  Co. 

Colls  and  magnets. 

Varlcy  Duplex  Magnet  Co. 
Western  Electric  Co. 

Commutator  Compound. 

Allen  Co..  L.  B. 
McLennan  &  Co.,  K. 

Conduit  and  Conduits. 

Alphaduct  Mfg.  Co. 
Amcirloan  Circular  Loom  Co. 
AJnerlcan  Conduit  Company. 
Amerlciin  Stone  Conduit  Co, 
Camp  Company,  H.  B, 
Central  Electric  Co. 
Electric  Appliance  Co. 
Field,  G.  J. 
Pittsburg  Sewer  Pipe  A  Con- 

Tdult  Co. 
^rfkfTud  Electric  Qo. 
Wflst«ru  Elect.  Supply  Co. 


Contractors  and  Electric 
Iiight  Plants. 

Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Weatinghouse  Elec.&Mfg.Co. 

Cross- Arms,     Pins     and 
Braclcets. 

Berthold  &  Jennings. 
Central  Electric  Co. 
Central  Manufacturing  Co. 
Eccleston  Lumber  Co. 
Standard  Pole  &  Tie  Co. 
Towers  Pin  A,  Bracket  Co. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 

Cut-Outs  and  Siritches. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Crouse-Hlnds  Electric  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co, 
Westlnghouse  El.  &  Mfg.  Co. 

Dynamos  and  motors. 

Central  Electric  Co. 
Crocker- Wheeler  Co. 
Dustln  Co.,  Chas.  E. 
Ewing-Merkle  Elec.  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Go. 
Hobart  Elec.  Mfg.  Co. 
Illinois  Maintenance  Co. 
Jones  &  Son,  J. 
Mechanical  Appliance  Ca 
National  Electric  Co. 
Northwestern  Electric  Co. 
Sprague  Electric  Co. 
Stewart  Elec.  Co.,  John  A. 
Stow  Manufacturing  Co. 
Sturtevant  Co.,  B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 
Whitehead  Machinery  Co. 

Economizers,  Fuel 

Green  Fuel  Economizer  Co. 

Electric  Heating  Appl. 

American  Elec.  Heater  Co. 
Simplex  Elec.  Heating  Co. 
Western  Electric  Co. 

Electric  Ball'ways. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Electrical  and   mechan- 
ical Engineers. 

Alloway  Electric  Co. 
Arnold  Elec.  Power  Stat'n  Co. 
Badt,  F.  B. 
Baker  A  Co.,  W.  E. 
Brown,  Chas.  L. 
Bryan,  Wm.  H. 
Burch.  Edward  P. 
Butterfleld   J.  F. 
ByUesby  A  Co,,  H.  M. 
Byrne  Const.  Co.,  M.  P. 
Carman  ACo.,  Chas. Whitney. 
Crumb  A  Company,  W.  H. 
Emmons  Elec.  Const.  Co. 
Fell  ACo.,  Chas.  E. 
General  Engineering  Co., The 
Harvey.  W.  H. 
Humpnrev,  Henry  H. 
Jackson.  D.  C.  A  W.  B. 
Kohlcr  Brothers. 
Michaels  A  Hilly.       ■    ' 
Ornc  Electric  Co. 
Sargent  &  Lundy. 
Schott.  W,  H. 
Stanton,  Le  Roy  W. 
WUmerding,  C.  H. 

Electrical  Instruments. 

(Recording  and  Testing.) 

Central  Electric  Co. 
Diamond  Meter  Co. 


Duncan  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Elec.  Specialty  Co. 
Jewell  Electrical  Inst.  Co. 
Machado  A  Roller. 
Norton  Elec'l  Instrument  Co. 
Pignolet.  L.  M. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 
Weston  Electrical  Inst.  Co. 

Electro -Plating  mach'y. 

Crocker-Wheeler  Company. 
General  Electric  Co. 

Elevators- Conveyors. 

Jeffrey  Mfg.  Co. 

Engines,  &as  and  Graso- 
liue. 

Lowell  Model  Co. 
Marinette  Iron  Wks.  Mfg.  Co. 
Woolley  Fdy.  A  Mach.  Wks. 

Engines.  Steam. 

AUis-Chalmers  Company. 
Dustin  Co..  Chas.  E. 
Illinois  Maintenance  Co. 
N.  Y.  Safety  Steam  Powerco. 
Stewart  Elec.  Co.,  John  A. 
Sturtevant  Co.,  B.  P. 
Tod  Company,  William. 
Whitehead  Machinery  Co. 

Fans  and  Fan  motors. 

Central  Electric  Co. 
Crocker-Wheeler  Company. 
Edison  Mfg.  Go. 
Ewing-Merkle  Elec.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Fibre. 

Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

FUes. 

Barnett  Co.,  G.  &  H. 

Fire  Extinguishers. 

Monarch  Fire  Appliance  Go. 
Fixtures.  Oas  and  Elec. 

Beardslee  Chandelier  Mfg.Co. 
Flashers. 

Reynolds  El.  FlasherMfg.Co. 

Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co.,  B.  F. 

Fuses  and  Fuse  VTire. 

Central  Electric  Co. 
Chicago  Die  A  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg.Co. 
D.  &  W.  Fuse  Company. 
Electric  Appliance  Co. 
Western  Electric  Company. 
Western  Elect.  Supply  Co. 
<Klobes,    Reflectors    and 
Shades. 
American  Refl.A  Lighting  Co. 
Farles  Manufacturing  Co 
Kosiorla  Incan.  Lamp  Go. 
McLeod,  Ward  A  Co, 
Phcenlx  Glass  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Grraphite  Specialties. 

Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre-Graphite  Co. 

Heating  (ExhauNt 
Steam). 

Amer.  District  Steam  Co. 
Beating     and    Ventilat- 
ing Apparatus. 

Sturtevant  Co.,  B.  P. 

Holders,  Xnc.  JLiamps. 

Incandesent    Electric  Light 
Manipulator  Co. 
Inspection  A.  Insurance. 

Hartford   Steam    Boiler   In- 
spection &  Insurance  Co. 

Insulating  machinery. 

New  England  Butt  Go. 


Insulators  and  Insulat- 
ing materials. 

Akron  Smoking  Pipe  Co. 
American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  A  Ins,  Wire  Co. 
Kartavert  Mfg.  Co. 
Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
OkonlteCo.,The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  Vitrified  Cond.  Co. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co.: 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Qo, 

Lamps,  Arc. 

Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks,,  Inc. 
General  Electric  Go. . 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
Nernst  Lamp  Co. 
Osborn-Morgan  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

liamps.  Incandescent, 

Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Columbia  Incan.  Lamp  Co. 
Economical  Elec.  Lamp  Co. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept. 
Electric  Appliance  Co. 
Ewing-Merkle  Elec.  Co. 
Fostoria  Incand.  Lamp  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Nernst  Lamp  Co. 
Phelps  Company. 
Sawyer-Man  Elec.  Go. 
Shelby  Electric  Co. 
Standard  Elec'l  Mfe.  Co. 
Sterling  Electrical  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

ijamps.     Incandescent— 
Keplacers  &  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 

Lamps,  Xernst. 

Nernst  Lamp  Co. 

Lightning  Arresters. 

Central  Electric  Co. 
Electric  Appliance  Go. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Western  Electric  Co. 

Linemen's  Climbers. 

Klein  A  Sons.  Mathlas. 

magnet  Wires. 

(See  Wires  and  Cables.) 

manufacturers'  Agent. 

Raymond  III,  Francis. 

mechanical  Draft. 

Sturtevant  Co.,  B.  F. 

mica. 

Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 

mining  Apparatus,  Elec. 

Crocker- wheeler  Company. 
General  Electric  Co. 
Jeffrey  Mfg.  Co. 
Western  Electric  Go. 
Westlnghouse  El.  A  Mfg.  Go. 

motors.  (See   Dynamos    and 
Motors). 

Nippers  and  Pliers. 

meln  &  Sons,  Mathlas. 

Patent  Attorneys. 

Johnston,  Thomas  J. 


Phosphor  Bronze. 

Phosphor  BronzeSm.Co.,Ltd. 

Platinum. 

Baker  &  Company. 

Poles  and  Ties. 

Beldler  A  Co.,  Francis. 
Berthold  &  Jennings. 
Brooks,  Hall  L. 
Carney  Bros.  Co. 
Coolldge,  Marshall  H. 
Eccleston  Lumber  Co. 
Fowler,  John  H. 
Fowler-Jacobs  Company. 
Fulmer  Lumber  Co.,  D.  M. 
Hopkins  A  Co.,  A.  P. 
Kellogg  Switch.  A  Sup.  Co. 
LIndsley  Bros.  Co. 
Loud's  Sons  Co.,  H.  M. 
Maltby  Lumber  Co. 
Maus  A  Co.,  H.,  H. 
Morse  Cedar  Co. 
Mueller  Company,  William. 
Page  A  Hill  Company. 
Perrizo  A  Sons. 
Phelan,  D.  W. 
Pittsburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Roper  Lumber-Cedar  Go. 
Standard  P&le  A  Tie  Co. 
Standard  Tie  Company. 
Sterling  &  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co..  The. 
Western  Lumber  A  Pole  Co. 
Whitmore,  A.  E. 
Wisconsin  TimberA  Land  Co. 
Worcester  Co.,  C.  H 

PoUsh  (metal). 

Hoffman,  Geo.  W. 
Porcelain. 

Akron  Smoking  Pipe  Co. 
Poorer  Transmission 
machinery. 

Jeffrey  Mfg.  Co. 
Smith  Co.,  S.  Morgan. 
StUwell-Bierce  Smith- VaUe. 

Pulleys. 

Smith  Co.,  S.  Morgan. 
Stllwell-Bierce  Smlth-Valle. 

Bail  Bonds. 

American  Steel  &  Wire  Co. 

Ball  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 

Befiners.  ' 

Gt.West.Smelt.A  Refining  Co. 

Re -TV^inding— Rep  airs. 

Chicago  Edison  Co. 
Gregory  Electric  Co.-     - 
Northwestern  Electric  Co. 
Stewart  Elec-iCo.,  John  A. 

Rheostats. 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Go. 
Gen'I  Inc.  Arc  Lt.  Go, 
Western  Electric  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Schools  and  Colleges. 

Electrical  Engineer  Inst. 

Second-Hand  mach'y. 

Dustln  Co.,  Chas.  E. 
Dyar,  H.  W. 
Gregory  Electric  Go. 
III.  Maintenance  Co. 
Matthews  &  Bro..  W.  N. 
North\ve.<itern  Electric  Co. 
Stewart  Electric  Co.,  John  A. 
Walsh's  Sons  &  Co. 
Whitehead  Machinery  Co. 

Slate. 

Monson  Burmah  Slate  Co. 
Young,  A  B. 

Sockets  A:  Receptacles. 

PaisteCo.,  H.  T. 
Yost  Elec.  Mfg.  Co. 

Soldering   Sticks,  Salts 
and  Paste* . 

Allen  Co.,  L.  B. 
Crescent  Co. 
Western  Electric  Co. 

Speaking  Tubes. 

Central  Electric  Go. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 


Speed  Indicators. 

Weston  Electrical  Inst.  Co. 
Springs. 

American  Steel  A  Wire  Co. 
Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battfery  Co. 
Gould  Storage  Battery  Co. 

Supplies,  General  Elec. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
Ewing-Merkle  Electric  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co, 

Sav  itch  boards. 

Crouse-Hinds  Electric  Co. 
Gen.  Incand.  Arc  Light  Co. 
Walker  Electric  Co. 

Telephones,     Telephone 
material    and  Sivlteh- 

boards. 

American  El.  Telephone  Co, 
Automatic  Electric  Co.  "■ 

Central  Electric  Go. 
Fahnestock  Transmitter  Co. 
Farr  Tel.  &  Const.  Supply  Co. 
International  Tel.  Mfg.  Co. 
Kellogg  Switchb.  &  Sup.  Co. 
Moon  Mfg.  Co.,  The. 
Sterling  Electric  Co. 
Stromberg-CarlsonTel.M.Co. 
Swedish-American  Tel.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Telpherage. 

United  Telpherage  Co. 

Tools. 

Klein  A  Sons,  Mathlas.  " 

Western  Electric  Co. 

Transformers. 

Central  Electric  Company. 
Crocker-Wheeler  Company. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Go. 
National  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Trucks,  Electric  Car. 

General  Electric  Co.    • 
Westlnghouse  El.  A  Mfg.  Co 

Turbines,  Water  Wheels 

Leffel  A  Co.,  Jas. 
Smith  Co.,  S.  Morgan. 
Stllwell-Bierce    Smith- Valle 

Tarnishes. 

Sterling  Varnish  Co. 

Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 

IpVirelessTel.Apparatus. 

Clark  W  Irel.TelA  Tel.  Co.,T.E. 

AVir<^    measuring    ma- 
chines. 

Minneapolis  Elec.  A  Const.  Co. 

W^ires  and  Cables— mag- 
net Wires. 

American  Electrical  Works. 
Amer.  Insul.Wire  A  Cable  Co. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Columbus  Ins.  Wire  A  Brass    ■ 

Co. 
Crescent  Ins.  Wire  A  Obi.  Co. 
Electric  Appliance  Go. 
Empire  Wire  Co. 
General  Electric  Co. 
Indiana  Rub.  A  Ins.  WlreCo. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co      ■, 
Okonlte  Co.,  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co.        ■ 
Roebling's  Sons  Co.  J.  A. 
Safety  Ins.  Wire  A  Cable  Co 
Simplex  Electrical  Co. 
Standard  Underground  0.  Co, 
Waclark  Wire  Co.  , 

Western  Elec.  Supply  Co. 
Western  Electric  Company,       ,^>.  I 
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TH£    H.    B.    CAMP    CO. 


:  MANUFACTURERS  OF= 


"Camp"  Standard  Vitrified  Clay  Conduits  for  Underground  Wires. 
Installers  of  Complete  Underground  Conduit  Systems. 


SALES    OFFICES: 


Room  85  Hartford  Building,  Chicago. 


170, Broadway,  New  York. 


LARGE 
FACTORIES 
IN  EAST 
AND  WEST. 
MODERATE 
PRICES. 
PROMPT 
DELIVERIES. 

Write  or  te'-ephone  your  requirements  and  we  will  submit  samples  and  prices. 
TELEPHONE  S928  BROAD. 

Aqints— F.  B.  Badt  ^-  Co..  Monadnock  Block,  Chicago,  111.       Tbe  W.  G.  Nagel  Electric 
Co.,  Toledo,  Ohio. 


"ARE  YOU  INTERESTED  IN  CONDUITS?" 

I  IF  YOU  ARE 

WRITE    FOR    DESCRIPTIVE    BOOKLET 

AMERICAN  STONE  CONDUIT  CO.,  ..d%\\£isr.  CHICAGO. 


Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturers  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2,  3,  4  AND  6  DUCT. 

Superior  Conduits  for  under- 
ground wires  a  specialty. 


General  Office  and  Faclopy: 
PITTSBURG,    KAN. 


Branch  Office  and  Sale  Yard:    2417   East    1 8lh    Street,   KANSAS  CITY,    MO. 


J 


D 


YNAMOTORS 

For  Telephone   and   Telegraph   Work 


Used  by  the  leading  coinpanies  and  highly 
recommended  begause  of  their  superior 
qualities.  Write  for  new  descriptive  bulletin 
No.  03103. 


SPRAGUE  ELECTRIC  COMPANY, 

C.n.ral  Offices:    S27  West  34th  Street,  New  York. 
Chicago  Office  :    Fishier  Building, 


**••••••*••••***•••*••*•****••*•*•*••••*•*•*••*••***• 
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NORTHWESTERN  ELECTRIC  CO. 

71   W.  Washington  Street,  CHICAGO. 

DYNAMOS   AND   MOTORS 

REPAIR  WORK  A  SPECIALTY 


THE.WHITNEY 
TESTING    SET 


here  illustrated  contains  one  of  the  most 
sensitive  D' Arson val  galvanometers  made 
and  its  resistance  coils  are  guaranteed  ad- 
justed to  ^  of  1  per  cent.  The  range  Is 
.01  ohm  to  5  megohms. 

Write  for  details  and  discounts. 

MACHADO  &  ROLLER, 

203  BROADWAY,       NEW  YORK,  N.  Y. 

General  Agents  of  Whitney  Electrical 
Instrument  Co. 


''  SAFETY "  RUBBER  COVERED 

WIRE    AND    CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
IVI  .      B.     A^-PSTIN     A.    00., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  INSULATED  WIRE  &  CABLE  CO., 

WORKS:  «ajonne,  N.J.  114-116  L,IBERTY  STREET,  S.  Y. 


COMPLETE  ARC  LIGHTING 

INDOOR. OUTDOOR. 


SYSTEMS 


Direct   Cvirrervt 

Series  Alternating  Cvirrent 

Mxiltiple  Alternating  Current 


Western   Electric  Company 

CHICAGO  NEW  YOR.K 

SAINT  LOUIS  DENVER.  KANSAS  CITY  PHILADELPHIA 
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pleased  to send 
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the  following 

/n\  " 
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culars  to  engi- 
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neers  or  others 
interested. 
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No.  40. 
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^M 

Ali''' 

j^    , 

Reserve     Storage    of 
Coal -Handling   Ashes. 

■b'   '  'i^mi^AQ 

Hh^-1 

No.  39. 

■■fe-:^ 

uiH 

I^^^^^^Im 

Telpherage  in  Freight 
Yards. 

wSk 

^^^^^1 

No.  38. 

IJMgP" 

j^mimimi 

Automatic   T  e  Iph  e  r 
Plants. 

No.  37. 

ffi^^a&iSsi 

^"^^^M 

^ 

■ 

mm 

Interior  view   of  pier  siied.     Load,   G.OOO  pounds.     Trucli   elevated. 
Speed,   1,200  feet  per  minute. 


Cable  Telpher  Lines. 

No.  36. 
Telpherage  In    Cotton 
and  Woolen  Mills. 

No    35. 
Electric  Capstans. 

No.  34. 
Telpherage    In    Gas 
Worlis. 


No.  33. 
Telphers    with 
Shell  Buckets. 


Tile  coai  iS'  deposited  by  the  Telplier  into  elevated  bins  in  the  gas 
liouse,  so  as  to  be  dumped  without  .additional  labor  into  the  retorts.  By  the 
electric  switch  the  load  is  raised  and  conveyed,  and  the  buclcet  is  returned 
automatically  for  another  load. 


Clam- 


An  excellent  example  of  exceedingly  high  bents  or  supports  to  pass  over 
Intervening  buildings.  For  raising  coal  or  coke  to  a  height  and  dumping  the 
same  over  screens  and  distributing  into  chutes.  One  man  in  the  cab 
attends  to  the  wliole  work  of  elevating,  transporting  and   distributing. 


United 

Telpherage 

Go. 

20  Broad  St. 

NEW  YORK, 

u.  S.  A. 


CLAM-SHELL  BUCKET,  WITH  DOUBLE-DRUM  ELECTRIC  HOIST. 
The  bucket   is    lowered   open   upon  the   coal    or   like  divisible    material, 
■  grabs"  the  same,  and  the  electric  hoist  closes  the  bucket  and  elevates  the 
load,  while  the  Telpher  does  the  conveying. 
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-FOR- 


ATTRACTIVE  ILLUMINATION 


USE 


THE    MERIDIAN    LAMP. 

Combines  higfhest  efficiency  with  the  greatest 
simplicity.  Applicable  to  both  direct  and  alter= 
nating  current,  and  all  voltages  and  frequencies. 

No  special  connections  required — lamp  fits 
in  standard  sockets. 

Inexpensive  in  first  cost  and  in  maintenance. 


GENERAL  ELECTRIC  COMPANY 

MAIN  LAMP  SALES  OFFICES :     HARRISON,  N.  J. 

Offices  in  all  Large  Cities. 
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LAMPS 


GIVE  MOST  LIGHT 
AT  LEAST  COST 


COLUMBIA  INCANDESCENT  LAMP  CO.,  ST.  LOU  IS.  MO. 
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ELECTRICAL  MACHINERY 


Direct  and  Alternating  Current 


Built  in  Capacities  up  to  1,500  kw. 


NATIONAL  APPARATUS 

represents  the  latest  develop- 
ment in  design  and  construc= 
tion  and  combines  all  the 
essential  features  that  have 
been  found  advantageous  in 
previous  experience. 


Alternator  with  Direct-Connected  Exciter 


SPECIAL  ATTENTION 


has  been  given  to  ventilation 
and  insulation,  resulting  in 
remarkable   low  temperatures 


Dlrect=>Current  Generator 


National  Electric  Company 


MILWAUKEE 


CHICAGO:    Old  Colony  Building 
PITTSBURQ:     Qellatly  &  Co. 


SEATTLE  and 


Kilbourne    and 


SAN  FRANCISCO   (  Clark  Company 
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MULTI-SPEED  ELECTRIC  MOTORS 


A>FII 


ll-1-iJS' 


l_0\A/. 


We  call  them  MULTI-SPEED,  because  an  absolutely  unbroken  range  is  furnished  between  the  hi2he^t  and  lowest  points— 
in  other  words  EVERY  imaginable  .'peed  is  given  within  these  limits — a  most  desin  ble  feature  when  fine  adjustment  or  great 
variety  is  desired. 

They  will  carry  their  full  load  at  all  speeds  vsithin  their  range  without  sparking,  with  an  efficiency  practically  as  high 
at  one  speed  as  another. 

Efficiency  in  all  cases  is  up  to  tl.e  standard  of  modern  pracfce. 

The  above  results  are  arrived  at  without  use  of  iheostats  or  controllers. 

A  RADICAL  DEPARTURE   FROM   OLD  TIME   METHODS  OF  MOTOR   SPEED  REGULATION! 

PERMIT    us    TO    FURNISH    YOU    FURTHER    DETAILS. 

STOW   MFC.   CO.,  BiNCHAMTON,  N.  Y. 

Gen'l  European  Agents:  Selig,  Sonnenthal  &  Co.,  85  Queen  Victoria  St.,  London,  Eng.    New  Yorit  Office:  136  Liberty  St.,  New  Yorl(. 


MULTI-SPEED  MOTOR,  TYPE  S.  B. 

This  motor  has  cast  steel  frame,  and  balinced  field.  We  are 
prepared  to  furnish  them  from  1  H.-P.  up  tn  and  including  10  H.=P. 

The  (Ut  shows  the  fully  enclosed  type,  but  if  the  four  doors 
are  removed,  givin?  full  ventilation,  the  motor  will  carry  about 
one-third  more  load.  1  he  speed  is  varied  by  use  of  one  or  both 
hand  wheels,  depending  upon  variation  desired. 

The  1  H.-P.  has  a  speed  range  of  70%,  the  lO  H.-P.  150%,  AND 
ALL  INTERMEDIATE  speeds. 

Its  form  specially  fits  it  for  driving  Lathes  and  smaller  tools. 


MULTI-SPEED  MllLTI-POLftR  TYPE. 

This  motor,  as  will  be  observed  from  cut,  is  of  heavier  construc- 
tion than  the  type  S.  B.  The  four  pole  pieces  are  all  alike  and  each 
one  prov  ded  with  similar  windines,  and  as  the  fidjustment  of  the 
four  plungers  is  made  simultaneous'y  by  means  of  hand  wheel  and 
gearing,  it  will  be  seen  that  the  armature  rotates  within  a  sym- 
metrical magnetic  structure — we  make  them  in  siz  s  from  5  ti.-P. 
up.  The  machine  -hown  in  cut  is  6  H -P  capacity  and  has  a 
minimum  speed  of  700  revolutions,  with  a  maximum  of  1,509. 
With  moto  s  of  greater  H  -P.  a  larger  speed  range  is  given. 

1  he  cut  shows  the  open  type,  but  the  design  is  such  that 
suitable  enc'osing  heads  can  be  attached  when  des  red. 


COMBINATION    OF 

FLEXIBLE  SHAFT  AND  MULTI-SPEED  ELECTRIC 

MOTOR. 

This  is  a  modified  type  of  ojr  Multi-Speed  Motor  specially 
designed  to  meet  the  exacting  requirements  of  a  portable  tool.  It 
was  a  good  machine  when  first  placed  on  the  market,  four  or  five 
years  ago— it's  better  now— the  weak  points  have  been  eliminated 
as  fast  as  practical  use  developed  them,  and  the  entire  plant 
strengthened  and  improved  in  many  ways.  It  is  a  practical 
machine  shop  in  itself — Dfilling,  Tapping,  Reaming,  Emery  Qrind- 
ing,  etc.,  with  equal  facility.  No  portable  tool  on  the  market 
excels  it  in  efficiency.  None  equals  it,  we  think,  in  economical 
consumption  if  power.  Simply  connect  wire  on  reel  with  power 
current  and  the  plant  is  ready  for  work.  Its  range  is  limited  only 
by  the  length  of  wire  on  reel.  Many  hundreds  in  use,  both  in  this 
country  and  Europe,  giving  excellent  satisfaction. 
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JUST  TO  REMIND  YOU 

THAT    THE 

"PERFECT  FOSTORIA" 
INNER  GLOBES 

rontirufl  to  give  the  highest  satisfaction  to  users, 
and  are  at  your  service. 

Ci-talogu*-.  h  iih  drawinos  to  scale, 
kand  prices  on  appticalion. 

THE  FOSTORIA  INCANDESCENT  LAMP  CO. 

FOSTORIA,    OHIO. 


We  have  a  little  booklet  entitled 

'Things  About  Inner  Arc  Globes" 

This  contains  thin  js  of  interest  to  all  users* 
of  inclosed  arc  lamps,  as  well  as 

"Ihings  t'^e  Tiiniin?r  Should  Not  Forget" 


Mailed  Free 


Write  For  It 


14 
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We  Are  Still 
Fishing 


■M 


N' 


Ewing-Merkle  Euectric  Company. 
St.Louis.U.S.A. 


FOR  YOUR  ORDERS  FOR 

Jandus  Arc  Lamps 

Commercial 
Dyrvamos   arvd 
Motors 

Bryocrv-MscrsK 

Incandescent 
Lamps*  -^^ 

WilliacrtV^-Abbott 
TelepKon.es  a^rvd 
Switchbos^rds 

Diehl  Direct 
Cvirrervt  Farvs 

And  General  Supplies 

LARGE  STOCK.        PROMPT  SHIPMENTS. 

"Green  Book"  and  Discount    Sheet  on 
application. 
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i         For  all 
^  special  lighting 
purposes 

use 

"Electra" 

Flame  Light 

Carbons. 


Ask  for 

special  list 

on 

High 

Grade 

Battery 

Carbons. 


1 1    HelpsSome 


TO 


Use  "Sterling  Special" 

LAMPS  in  your  Cars. 


■7«» 

THE 
OTHER   KIND 

Side 10  Candle  Power 

Angle 13 

Tip 7        ■■  •• 

Averaire 12        " 


Series 

Regular  Type 
Sterling  Special 


/S:efi 


5  Regular  type  16  C.  P.  Lamps  consume  320  Watts. 
5  Sterling  Special  1 2  C.  P.  Lamps  consume  240  Watts. 

How  many  series  do  you  run  ? 

5  Lamps  10  Lamps  15  Lamps  20  Lamps 

320  Watts  640  Watts  960  Watts  12S0  Watts 


Saving 


240 


480 
160 


720 

240 


960 
320 


l'altnl-;d    iM-tx  1,  1U02. 

THE 
STERLING  SPECIAL 

Side 16  Candle  Power 

Angle 16 

Tip 16 

Average 16       "  " 


25  Lamps 

1600  Watts 
1200       " 


400 


You   get   the    Same  Light   and    Look   What   you   are   saving   in   horsepower. 


The  Sterling  Electriced  Mfg.  Co.. 

W  AR.R.EN.     OHIO. 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 


Genbbal  Offices  :    Cbnturt  Building. 


Th%  Incandeacent  Lamp  Raplacer  and 
Cleaner  replaces  and  cleans  any  c.  p.  lamp 
*""   any  height  or  angle 


NEWARK,  N.  J. 


1.-     J  V  rT    7-     ■■   I..  ..      •      ..      -         !  Over  FIFTEEN  THOUSAND  (16,000)  miles  In  use.    EecelTed  the    g^.,   ^'*S:k     -^ 

tacande^cen^  Electric  LigM  Manipulalor  Co.,  ^.^^^^^^  ^„.^,d  in  its  class  at  Paris  Ejtposltlon,  1900  %£;gW„ 


I  1 6  Bedford  St.,      Boston,  Mass. 


and  Pan-American,  Buffalo,  1901. 


TURN'DOWN  LAMP 

Teaches  peopla  to  use  more  current  by  taming 

lamps  down  Instead  of  out. 
1  Write  for  detailed  Information. 

PHELPS  CO.,  60  State  St.,  Detroit,  U.  S.  A. 


NO 
NO 


ACNETIC    SUSPENSION 

STANLEY  RECORDING  WATTMETERS. 

WEAR.  NO   REVENUE   LOST. 

FRICTION.  ALL  CURRENT   USED  RECORDED. 

Send  for  description  and  book  full  of  good  Information 

tt  A     n    f^    11    .T"      u.    e    "T"    CDC      " 

STANLEY  INSTRUMENT  CO.,  GREAT  BARRINGTON,  MASS.,  U.  S.  A. 

EUROPEAN  OFFICE,  23  Boulevard  des  Itallens,  Paris,  France. 

r  FOR  PACIFIC  COIST— JNO.  MARTm  &  CO.,  San  Francisco,  Cal.,  Los  Angeles,  Cal.  and  Seattle,  Wub. 
Q.|    fQ         Ar'BIMTcJ    FOR  COI.OKADO,  ID4H0,  MONTANA,  NEW  MEXICO  and  WYOMING- 
»Al.tO        AVitn    I  O   I  7HB  HENDRIE  &  BOITHOFP  MTS  &  SUPPLY  CO.,  Denver,  Cat. 

I    FOR  .MEXICO-VICTOR  M.  BRASCHI  &  BRO.,  Mexico  City. 
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Have  You  Ever  Had  Trouble 

IN  GETTING  PARTS  FOR  ARC  LAMPS  ? 

We  do  not  have  5  or  6  forms  of  the   same   type  of  arc   lamp. 
The  A-B  lamp  has  not  changed  its  model  in  the  past  five  years. 

There  are  over  100,000  in  successful  operation;  75  per  cent,  of 
the  parts  are  interchangeable. 

You    will    never    have   trouble    in    getting   parts   for   the   A-B 
lamp.     You  can  get  them  with  no  delay  at   any  time   5   or   10 
years  hence. 

ELECTRIC     APPLIANCE     COMPANY,    ELECTRICAL     SUPPLIES, 
92    AND    94    WEST    VAN    BUREN    STREET,    CHICAGO. 

EDISON  MINIATURE  LAMPS 

/v                                 are  made  in  more  than 
W                                       10,000  varieties, 

tJ^  ^V^             for  all  classes  of  work  in  Candelabra   and 
JH^                      Decorative  Lighting,  Multiple  and  Series 
Vr^                      Burning  and  in  all  types  of  Battery  Lamps. 

-^jm                                                  Miniature  Sockets  and  Receptacles, 

EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Electric  Company,  Harrison,  N.  J. 

MICANITE  CLOTH 


HIGH  INSULATOR  FOR  ARMATURES,  ETC. 
NON-ARSORPTIVE,  FLEXIBLE  and  STRONG. 

MICA  INSULATOR  CO. 


ORIGINATORS. 


CHICAGO. 


NEW  YORK. 


VOLT  •  AMMETERS, 

POCKET  SIZE. 

volfSSt^    For  Testing  Batteries  and  Battery 
Aj-pi^Rfti'r^     Circuits,  Locating  Faults, 
Grounds,  etc. 

RELIABLE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PIGNOLET, 

78-80  Cor»!andt^'St.,  NEW  YORK,  N.  T. 


ELECTRICAL  ENCINEER- 
NC  lAUCHT   BY   MAIL. 

Write  for  our  free  Illustrated  Book. 
"Can  I  Become  ao  Electrical  EoElaeer?" 

We  teach  Electrical  Enj^lneerlDg,  Elec- 
tric Lighting,  Electric  Railways,  Mechan- 
ical Engineering,  Mechanical  Drawing, 
etc.  at  your  home,  by  mall.  loetitute 
indorsed   by  Thos,   A.  Edison. 

Electrical  Engineer  Institute, 
Dept.  K.  240-242  W.  23d  St..  New  York. 


BEARDSLEE  CHANDELIER  MFC  CO. 

GAS  &  ELECTRIC   FIXTURES 


immmmi 


TRADE. 


IVE>E>r>  IT! 

Gale's  Commutator 
Compound. 

The  Only  Article  That  Wilt  Prevent  Sparking, 
will  keep  the  Commutator  In  good  condition  and  prevent  tutting.    Absolutely  wilt  not  gum  the  brushes. 
(EOc.  per  stick.    S5.00  per  dozen     Send  SOc.  for  trial  stick, 

FOR  SALE  BV  ALL  SUPPLT  HOUSES  OR 

KUol  EUmU    9    nn  Sole  nannfactnrers, 

I    niGLCIlllAn    «    llUii    »0»,  IIM   WaablnKton  street,      .     OHIOACO. 


u 


CIRCULAR  LOOM 


M 


FOR 


INTERIOR  WIRING 

THE    FLEXIBLE   CONDUIT   THAT    MAKES 
A    HARD   JOB    EASY 


Its  pre-eminence  for  many  years  is  a  guarantee  of  its  per- 
feolion.  For  safe  construction  it  has  the  endorsement  of 
highest  authorities. 


ELECTRODUCT 


The  original  enameled  steel  conduit  used  as  a  raceway  for 
electric  wires.  Electric  construction  using  this  product  has 
highest  approval. 


American  Circular 
Loom  Co. 

CHELSEA,  MASS. 

NEW  YORK: 

R.  B.  Corey,  26  Cortlandt  St. 
CHICAGO: 

Thos.  G.  Grler,  128  W.  Jackson  Boulevard. 
SAN  FRANCISCO: 

John  R.  Cole.  S.'i  Second  St. 


RtGliTCRED 


Want  a 

quick  acting 

snappy 

Socket 

so  well  and  carefully 

made  that  it  is 

always 

in  order? 

Then 


Just  specif t/"F=li.* 


Made  by 

H.  T.  Paiste  Co. 
Philadelphia 


A  card  brings 
free  sample 


FOR 

A I     ■■rpi  ELECTRICAL 
VI     A   1    E  PURPOSES 
uLA   IE  PLAIN  OR 
wfcn  I    h  ENAMELED. 

THE  MONSON  BURMAH  SLATE  CO. 

PORTLAND,    ME. 


^f^hPo. 


FOR  ELECTRIC  WIRES. 

ALPHADUOT  MFG.  CO., 

522  W.  22d  Street,  NEW  YORK. 


Sales  Agencies: 
CHICAGO:  W.  M.  Porter, 

303  Fisher  Building. 
NEW  YORK:    Williams.  Brown, 

39  Cortlandt  Street. 
TORONTO:   C.  W.  Bongard. 
78  Bay  Street. 


/s^^m^^p^i^^ 


NEW  SOLDERING  STICK 

" CRESCENT " 

IS  PLIABLE  AND  PLASTIC,  NOT  BRITTLE! 

Entirely  different  from  any  otlier:  no  waste;   no  sputtering; 
no  corrosion.    Write  for  free  sample. 
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TRANK  N.  PHILLIPS.  PncsiDENT. 
C.  H.  WAQENSCIL,    TrcabuRER. 


EUGENE  F.  PHILLtPS. 

General  Manager. 


E.  ROWLAND  PHILLIPS.  ViCE-PRKS. 


C.  n.  REMINGTON,  Jr.,  Scc 

AMERICAN  ELECTRICAL  WORKS, 

•  ■      ■      ■  PROVIDENCE,  R.  I.  ' 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC   LIGHT  LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  \'ork  Stoke,  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store,  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


Electric  Heating  Apparatus      JHOMAS  J.  JOHNSTON, 

SIND  FOR  64-PAGE  CATALOGUE.  ' 

"UNIT"    ENAMELED    RHEOSTATS  counsellor  at  Law, 

SIMPLEX  ELECTRIC  HEATING  CO.,  I  Ho.  1 1  Pine  street,    -    NEW  YORK  CITY 

Cambridgeport,  Mass. 
CHICAQO,  Monadnock  Block.  Patent  Causes.  Patent  Soliciting. 


A  BURIAL 

IS    A    VERY    SIMPLE,    EASY    MATTER    IF    IT    IS    A 

Stombaugh  Guy  Anchor 

NO  DUG  UP  LAWNS,  NO  PITS  TO  BE  DUG.  NOTHING  TO 
PREPARE.  SIMPLY  SCREW  IT  INTO  THE  GROUND  LIKE 
A    CORK-SCREW. 


W.  N.  MATTHEWS  &  BRO.,  Distributers, 

603    Carleton    Building,  ....  ST,    LOUIS. 


UETALLiNs 


dVlderin.gI 

T1:E  KS   '1 


iPHiiiiiMiii 


FOR  ALL  ELECTRIC  WORK. 

BE   ON    TIME      GET   THE    HABIT 

of  telling  the  man 

■•ALLEN    SOLDERING   STICKS   OR  NOTHING." 

A  Big  Sample  Stick  for  lOc. 

Booklet  "Soldering  Sense"  describes. 

L.  B.  ALLEN  CO.,  Inc., 

SOLE  MAKERS, 

^^     1334  Columbia  Ave.,  CHICAGO.  ■ 


WIRE 

MEASURING 

MACHINE 

A  ijreat  convenience 
and  time  saver. 


Reels  wire  into 
a  Deat  coil  and 
shows  number     Oy 

of  feet. 


Minneapolis  Eiectric  and  Construction  Go,. 

Minneapolis,  Minn. 


The  Simplest,  Most    Practical    and    ^  |_  __      p  ^^  ^\  Wki  ^\  lUI  I  ^^  A  I 
Economical  Turn-down  Eiectric  Lamp      |    11  6     C  W^^  111  ^^  IVI  I  Wn  L 

ever  Invented. 

Style  1— Pull  string  for  bright  or  dim.    Style  2— For  variation  In  light  turn  bulb  one  way 
or  the  other.    Write  for  booklet  and  prices.    All  voltages  and  bases. 

ECONOMICAL  ELECTRIC  LAMP  CO.,  I23  Liberty  St.,  New  York. 


a 


THEY   NEVER    PULL    UP 


99 


Write    for   Full    Description    &nd   Prices 

MILLER  ANCHOR  CO.  NORWAIK,  0. 


Crimshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  Inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufactnre  Crimshawand  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
114,  116  &  118  Liberty  St.,  New   lork. 


BRANCHES:  ]  ,92 "b"',^;^,?" s St. 


BOSTON : 
7  Otis  St. 


SAN  FRANCISCO : 
33  Second  St. 


NATIONAL  CODE  STANDARD 

'0.  K."  Weatherproof  Wire. 
Slow  ■  Burning  Weatherproof 
and  Slow-Bnrning  Wire. 


Priocs  and  Samples  on  Application, 


Pliiilips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET.  R.  I. 


THERE    IS    ONLY    ONE    GENUINE 

IMPROVED    REYNOLDS    ELECTRIC    SICN    FLASHER. 


The  genuine  is  manu- 
I'actured.by  the  Rey- 
nolds Electric  Flasher 
Mfg.  Co.,  and  pro- 
nounced by  all  Electri- 
cal  Experts  and 
thousands  of  users  as 
being  the  most  practi- 
cal and  sintplesi  flash- 
ing device  in  the 
world,  because  it  has 
less  than  one-half  the 
number  of  parts  and 
pieces  used  by  others^ 
therefore  is  not  liable 
to  cause  trouble. 

CENTRAL  5TATI0N  nANAQERS,  CONTRACTORS  AND  DEALERS  will  find  \\.profitable 
to  write  us  for  full  particulars  on  FLASHERS.    We  can  also  give  I'Olnters  on  Electric  signs. 

REYNOLDS  ELECTRIC  FLASHER  MFG.  CO. (Inc.),  22 1  Fiftli  Ave.,  Cfiicago,  U.S.A. 
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WANTED,    FOR  SALiE    and 

limilar  WAWT  COIiCaiSi  advertise- 
ments (50  words  or  less),  $iJo  an 
insertion,'  additional  words  3c  each. 
POSITION  "WANTED  advertise- 

ments  {jo  -words  or  less),  Sioo  an  in' 
%eriton:   additional  zvords  2c  each. 


POSITION  WANTED. 

With  a  construction  company  or  Chicago 
agency  of  an  electrical  company,  by  a  young 
man  of  24  who  has  had  a  witle  experience  in 
direct-current  construction,  maintenance,  motor 
worlc  and  factory  operation:  present  position  7 
years.  A-i  refereaces  and  best  of  reasons  for 
desiring  a  change.  Address  BOX  258.  care  of 
Western  Electrician,  510  Marquette  Building, 
Chicago. 


POSITION  WANTED. 

As  general  manager,  superintendent  or  elec- 
trician ot  medium  sized  plant.  Prefer  the  lake 
regions.  Twenty-four,  and  with  no  bad  hahits. 
At  present  and  for  last  four  j'ears  as  general 
manager  of  lighting  and  power  plant.  Am  fa- 
miliar  with  every  detail  of  the  work,  also  tele- 
phone and  telephone  switchboard  work.  Can 
leave  present  position  about  Oct.  15th.  Address 
BOX  255,  care  Western  Electrician,  510  Mar- 
quette Bldg.,  Chicago. 


WANTED. 


One  experienced  incandescent  lamp  salesman, 
at  once.  Address  THE  SHELBY  ELECTRIC 
CO.,  Shelby,  Ohio. 


WANTED. 


Gentleman  with  about  $25,000  to  invest  in 
established  cedar  business,  poles,  ties,  posts, 
lumber,  etc..  handling  1.000  to  1,200  cars  per 
year.  Can  show  net  profit  of  from  17^^  to  20ic: 
net.  Correspondence  solicited.  Address  BOX 
252,  care  Western  Electrician.  510  Marquette 
Bldg..  Chicago. 


WANTED. 

A  thorough  mechanic  with  knowledge  of  elec- 
tricity, must  be  experienced  and  up-to-date  in 
shop  methods,  capable  to  manage  manufactur- 
ing end  of  small  shop  making  a  well-known, 
largely  used  electrical  specialty.  Can  have  tin- 
anciaf  interest  if  desired.  Excellent  opportunity 
for  right  man.  Address  BOX  2t>0,  care  Western 
Electrician,  510  Marquette  Bldg.,  Chicago. 


WANTED. 


A  good  man  as  foreman  by  an  electrical  con- 
tracting firm  in  a  city  in  the  middle  west.  A 
steady  man  of  modern  habits,  who  Is  a  good  all 
around  man.  understands  repairing  of  motors, 
bells,  etc.,  able  to  tigure  from  plans,  and  is 
amibltous,  will  have  a  good  place.  Address 
BOX  257.  care  of  Western  Electrician,  510  Mar- 
quette Bldg.,  Chicago. 


WANTED. 


At  Northern  Hospital  for  the  Insane,  a  first- 
class  electrician  and  steam  engineer.  Must  be 
honest,  reliable  and  thoroughly  understand  in- 
stallation of  electrical  and  steam  plants.  Sin- 
gle man  preferred  Giye  reference  and  state 
age  and  salary  expected.  Board,  room  and 
laundry  furnished.  Address  .7.  K.  KTJTNEVV- 
SKY.  Superintendent,  Redfield,  S.  D. 


WANTED 

Electrical  Engineer. 

Competent,  practical  and 
experienced  electrical  en- 
gineer, especially  conver- 
sant with  alternating-cur- 
rent apparatus.  Reference 
required.  FULTON  BAG 
&  COTTON  MILLS, 
Atlanta,  Ga. 


WANTED 
SALESMEN 


GENERAL  INCANDESCENT 
ARC  LIQHT  CO., 

CHICAQO. 


WANTED. 


AN  OPPORTUNITY  Is  open  in  a  large  west- 
ern city  for  a  competent  machinist  who  can 
take  charge  of  a  shop  doing  a  good  business  in 
repairing  and  rebuilding  electrical  machinery, 
and  make  It  pay.  To  the  right  man  we  will  pay 
a  liberal  salary,  and  at  the  end  of  three  or  six 
months,  if  he  should  desire  it,  we  would  offer  a 
limited  share  in  the  business.  Address,  giving 
full  particulars,  BOX  259.  care  Western  Elec- 
trician, 510  Marquette  Hid--',,  Chicago.  111. 


WANTED. 


Three  experienced  incandescent  lamp  sales- 
men, by  an  old  and  well-established  company  not 
in  the  trust.  Applicants  will  please  state  age, 
experience  and  salary  wanted.  Address  BOX 
199,  care  Western  Electrician,  610  Marquette 
Bldg.,  Chicago. 


FOR  SALE. 

Electric  light  plant  In  town  of  1,000  popula- 
tion. In  fiue  shape  and  on  sound  financial 
basis.  I  did  not  want  lo  take  it  but  was  obliged 
to  and  now  want  to  sell  it.  New  generator  and 
thoroughly  overhauled  since  taking  possession. 
E.  E.  SECOR,  Buffalo  Center,  Iowa. 


FOR    SALE. 

One  120  Lt,,  6.6  Amp.,  1200  C.  P.,  Brush  Arc 
Machine,  $700:  one  50  Lt.,  6,6  Amp.,  1200  C.  P., 
T.  H.  Arc  Machine,  S225;  one  50  Lt.,  6.6  Amp  , 
1200  C.  P.,  T.  H.  Arc  Machine,  with  damaged 
armature,  $140;  one  45  Lt.,  6.6  Amp.,  1200  0. 
P.,  T.  H.  Arc  Machine,  8200;  150  T.  H.  Open 
Series  Arc  Lamps,  .82  each;  200  Street  Hoods 
with  Hanger  Boards,  50c  each.  F.  O.  B.  cars 
JanesTille.Wls.  JANESVILLE  ELECTRIC  CO., 
Janesville,  Wis. 


FOR  SALE  CHEAP. 

One  120  K.W.Warren  alternator,  one  65  K.W. 
Slattery  alternator,  one  37i^  K.W.Westlnghouse 
alternator,  1.100  volts,  125  cycle,  single  phase 
switchboard  instruments,  transformers,  leather 
belting,  pulleys,  shafting,  two  85  H,  P.  Standard 
boilers.  Full  list  and  special  low  prices  on 
application.  CORSICANA  GAS  &.  ELECTRIC 
CO.,  Corsicana,  Texas. 

MOTORS    FOR    SALE. 


motor,  3-phase,  60-cycle,  220- 
motor,  3-phase,  60cycle,  220- 
motor,  3-phase.  60-cycle,   220- 


One  40  H.  P. 
volt,  form  L. 

One  20  H.  P. 
volt,  form  K. 

One  15  H.  P. 
volt,  form  K. 

Manufactured  by  the  General  Electric  Co. 
Practically  new  and  in  perfect  condition. 

BADQER  BOX  &.  LUMBER  CO., 
Urand  Rapids.  W(s. 

s-REGORYI 

ELECTRIC  cof 

5t-62  5.CLINT0N  5T.  CHICAGO 

All  dynamos,  motO's,  meters  and  transformers 
listed  by  this  Company  are  at  their  warehouses 
ready  for  Immediate  delivery. 

FOR  SALE 

at  a  bargain  if  taken  immediately: 

1-400  K.W.Westlnghouse  Alternator. 

1-200    "      Stanley  Alternator. 

2-1  BO    "      General  Electric  Alternators. 

3-120 

2-1B0    " 
tors. 

Largest  stock  of  second-hand  electrical  appa. 
ratus  in  this  conntry.  Send  for  our  monthly 
Bargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  guaranteed. 


Westlnghouse  500  V,  Railway  Genera- 


COMPLETE 

ELECTRICAL  PLANTS 

I  have  for  sale  several  electrical  plants 
complete  that  have  been  replaced  by 
larger  equipment.  Can  sell  at  very  at- 
tractive prices. 

IN  SOME  C4SES  ANV  PORTION  OF  THE 
PLANT  CAN  BE  HAD  AT  A  BARGAIN. 

STERLING    BOILER   CHEAP. 

'250  h,  p.  Water  Tube  in  first-class  condition: 
has  extra  set  of  new  tubes;  will  be  sold  very  low 
i!'  taken  at  once. 

H.  W.  DYAR, 

1547  Marquette  Bldg.,     CHICAGO. 


FOR   SALE. 

6  K.W.  Edison  220-volt  motor;  5  H.  P.  Eddy 
220-yolt  motor;  1  H-P  Crocker- Wheeler  220- 
voltmoior.  AVALSH'S  SONS  &.  CO.,  261  Wash- 
ington St.,  Newark,  N.  J. 


WE  PAY 


highest  market  prices  for  scrap  copper,   brass 
and    platinum,  also   incandescent    lump   bases, 


etc.     You  can  make 


BIG  MONEY 

in  scrap  of  this  kind.     Save  it  and  send  It  to  the 
Great    Western    Smelting;    and    Refining    Co., 


Chicago,  headquarters 


FOR  SCRAP 
COPPER 


FOR  SALE  ALTERIMATORS 


1— 180K.  W.,  General  Electric,  single-phase,  60 

cy.,  2,200  v.,  600  R.  P.  M.,  12  poles. 
3— 120K.  W.,  General  Electric,  single-phase,  60 

cy,,  2,200  v.,  900  E.  P.  M  ,  H  poles. 
1— BOK.  VV„  Siemens  *  Halske,  75  cy.,  2,000  Y., 

1,12S  E.  P.  M..  S  poles  revolving  field. 
1-120  K.W.,  Ft.  Wayne  Slalterlv,  single-phase, 

140  cy.,  1,000  v.,  1,080  E.  P.  Jl.,  16  poles. 
3—100  K,  W.,  Westlnghouse,  single-phase,  133 

cy.,  1,000  v.,  1,375  R,  P,  M.,  12  poles. 


2—70  K.  W..    Thomson-Houston,    single-phase, 
125  cy.,  1,100  v.,  1,070  R.  P.  M,,  14  poles, 

1—60  K.  W..  Thomson- Houston,  single-phase, 
125  cy.,  1,100  v.,  1,500  E.  P.  M.,  10  poles. 

1—50  K.  \\.  National,    single-phase,  125  cy., 
2,000  v.,  1,450  R.  P.  M.,  10  poles. 

1— 37.5K.  \V.,Ft.  Wayne  Slatterly,  single-phase, 
140  cy.,  1,080  v.,  1.400  E.  P.  M.,  12  poles. 


Write  for  stock  list  No.  53  of  engines  and  dynamos. 

ILLINOIS  MAINTENANCE  COMPANY,  1625  MARQUETTE  BUILDING,  CHICAGO. 


ATE.  Established  ig  years.  Sold  by  agents  and  dealers 


AND    MAKES     NEW.   DOES 


U.5.METAL  POLISH 


■OLISHES  ALL  METALS.  B. 


I  I  Geo.W.Hoffman 

Z3 5.  E.  Washington  St.  INDIANAPOLIS.  In c 


■'/«  the  Heart  of  the   Coiitinent  " 


11,126  MILES 


of  railway  east  of  Chicago,  St.  Louis 
and  the  Mississippi  River,  with  east- 
ern terminals  at  New  York,  Boston 
and  Montreal,  are  embraced  in  the 

NEW  YORK  CENTRAL  LINES. 


For  No.  3  of  the  Four-Track  Series,  contain- 
ing a  map  showingthis  Central  Railway  System 
ol'  America,  send  a  two-cent  Btamp  to  George  H. 
Daniels,  General  Passenger  Agent,  New  York 
Central  R.  R.,  Grand  Central  Stution,  New  York. 


"0=M" ENCLOSED 
ARC  LAMPS 

FOR  ALL  CIRCUITS. 


SIMPLE, 
DURABLE, 
EFFICIENT. 


SEND  FOR 
BULLETINS. 


THE  OSBORN=MORQAN 
COMPANY, 

CLEVELAND,     -      -      -    OHIO. 


New  Dynamo  Tenders'  Hand=Book. 

By  F.  B.  BADT. 

226  Pages,  140  Illustrations.    Fle:iible   Cloth  Binding.    Size  of  Type  Page 
5  1-3X3  inches.    Price  $i.oo. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  13,000  of  the  new. 

Electrician  Publishing:  Co., 

510  Marquetto  Building,  CHICAQO. 


CHICAGO    EDISON  COMPANY  REPAIR   SHOPS 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicited 


76    MARKET    STREET/CHICAGO.       TELEPHONE    MAIN 

:•        OPEN    DAY   AND    NIGHT. 


1280. 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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STAR"  1? 


INCANDESCENT 
AMPS 


%      ,   LONG  LIFE  ^ 

■tt               GUARANTEED  CANDLEPOWER,  j 

*                      HIGHEST  EFFICIENCY.  J 

^  MADE     Bl"    THE    MOST    SKILLED    AVOHKMEN.  )f 

t  STANDARD  ELECTRICAL  MFG.  t 

t  COMPANY,     :     Niles,  Ohio,  t 

$-X»»»»»»»»V»V»¥¥»»»»¥  ¥¥¥»)♦■ 


Something 

Electrical 

For  Everybody 

Maiiufacturea  by   us  and  fully   illustrated  in 
Catalogue  No.  16,  mailed  free  on  application. 

Prices  Will  Surprise  You. 

MANHATTAN  ELECTRICAL 
SUPPLY  CO. 


NEW  YORK. 
32  Cortlandt  St. 


CHICAGO, 
188  Fifth  Ave. 


Automobiles 

Charged,  Stored,  Repaired,  Rebuilt. 
151  Michigan  Ave.,  ■  CH1GAB0. 


Bound  Volumes 


JESTER!)  [lECTRICIAN 

FOR  SALE. 

From  Vol.  1  to  Date. 

ADDRESS 

ELECTRICIAN  PUBLISHING  CO., 

610  Marquette  BuUdlng,  CHICAGO 


f{lCKEL|gATE. 

%NetflJork.Chicago^  StLouis  HH 

Offers  Three    Express  Trains 

Every  Day  ix-MAten 

CHICAGO 

and  All  points 

EAST 

Through  Cleveland  and  ButTalo 

Through  Sleeping  Cars 
Day  Coaches  and  Dining  Cars 

Individual  club  meals,  ranging  in  price  from 
35c  lo  SI. 00;  also  service  a  la  carte.  Midday 
luncheon,  50c. 

CHICAGO  DEPOT:    La  Saiie  SI.  Slalion. 
CITY  TICKET  OFFICE:     1 1  I   Adams  SI. 

JOHN  Y.  CALAHAN,   GtNtR.L  AavNT 
113  Adams  Strecl,  Room  298.  CHICAGO 


►•♦•♦ 


CKas.  £.  Dustin  Co.* 

11  Broadway.  -  -  NEW  YORK. 

Electrical  and  Steam  Machinery 


DIRECT-CONNECTED  RAILWAY  UNIT. 

225  K.  W.  Genera.!  Electric.  550-volt  generaLtor, 
type  m.  p.,  class  6-225-120.  Forntv  E,  direct  con- 
nected to  I6>4-30/^x30  Buckeye  horizontal  cross- 
compound  engine. 

Rea.dy  for  immediate  delivery  and  in  excellent 
condition. 

ALTERNATORS 

One  200  K.  W.  Ft.  Wayne  '  Wood,"  1.100  volts,  140  cycles,  slngle-pbase. 
Oue  ISO  K.  W.  General  Electric,  2  300  volts,  60  cycles,  single  phase. 
One  180  K.  W.  WesLlngtiouse,  2.300  volts,  60  cycles,  single-phase. 
One  150  K.  W.  Stanley,  1,100  or  2, '200  volts,  13?,  cycles,  two-phase. 
One  120  K.  W.  General  Electric,  1,040  volts,  125  cycles,  single-phase. 
One  120  K.  W.  General  Electric,  2,080  volts,  125  cycles,  s'ngle-phase. 
One  120  K.  W.  Westinghouse,  1,100  volts,  133  cycles,  smgle-pha«e. 
One  90  K.  W.  General  Electric,  2,300  volts,  60  cycles,  Bingle-pha.se. 
Two  75  K.  W.  General  Electric,  2,100  volts,  60  cycles,  two-phase. 
One  60  K.  W.  Westinghouse,  2.200  volts.  60  cycles,  two-phase. 
One  60  K.  W.  Westinghouse.  1,100  volts,  133  cycles,  single-phase. 
One  60  K.  W.  General  Electric,  l,04it  voUs,  125  cycles,  single-phase. 
Three  35  K.  W.  Thomson- Houston,  1,040  volts,  125  cycles,  single-phase. 

RAILWAY  GENERATORS,  500550  VOLTS. 

Two  6P0  K  W  General  Electric,  6-pole,  speed,  300  R.  P.  M. 

Two  300  K.  W.  General  Electric,  4-pjle,  speed,  400  R.  P.  M. 

One  200  K.  W.  Westinghouse,  6-pole,  speed,  510  R.  P.  M. 

Two  200  K.  W.  General  Electric,  4  pole,  speed,  425  R.  P.  M. 

One  180  K.  W.  Westinghouse,  4  pole,  speed.  535  R.  P.  M. 

One  150  K.  W.  Fort  Wayne.  6-pole,  speed.  550  R.  P.  M. 

One  110  K.  W.  Eddy,  4-pole,  speed,  600  R.  P.  M. 

One  100  K.  W.  General  Electric,  4-pole,  speed,  650  R.  P.  M 

One  100  K   W.  Walker.  4'.pole,  speed,  750  E.  P.  M. 

Two  100  K,  W.  Edison,  bi-po  ar,  speed,  620  R,  P.  M. 

One  90  K.  W.  Thomson-Houston,  4-pole,  speed,  700  R.  P.  M. 

One  .SO  K.  W.  General  Electric,  4-pole,  speed,  700  R.  P.  M. 

Three  62  K.  W.  Thomson-Houston,  Type  D,  speed,  900  R.  P.  M. 

DIRECT-CONNECTED  UNITS,  125  AND  250  VOLTS. 

One  60  K.  W.  Eddy,   4-pole,    125-volt    generator,    with   13x12   ButTalo  Forge  engine 

Brand  new. 
One  60  K.  W.  Bergmann.  6-pole,  125-volt  generator,  with  12x14  Watertown  engine. 
One  60  K.  W.  Commercial,  6-pole,  125-volt  generator,  with  8|4-13xl2  Armington  A 

Sims  tandem  compound  engine. 
One  50  K.  W.  unit,  consisting  of  two  25  K.  W.  General  Electric,  4pole.  125-volt  gene  - 

ators,  with  one  triple  Expansion  vertical  engine. 
One  25  K.  W.  General  Electric,  6-pole,  125-vo.t  generator,  with  O'/exIO  Armington  & 

Sims  engine. 
Two  25   K.   W.    Westinghouse,   G-pole.    250-volt  generators,    each    with  0x10   Ball  A. 


Wood  engines. 


ENGINES. 


I 


One  22  and  40x60  Watts-Campbell  Corliss  cross-compound,  600-800  II.  P. 

One  20  and  36x48  Wbeelock  cross-compound.  500-700  H.  P. 

One  14  and  17x:i6  and  42  Slater,  twin,  400-500  H.  P. 

One  24x48  Hamilton  Corliss,  450  H.  P. 

One  23x48  Harris  Corliss,  400  H.  1'. 

One  18x48  George  H.  Corliss,  250  H.  P. 

One  16x42  Providence  Greene.  200  H.  P. 

Two  18  and  30x16  Westinghouse  Compound,  250  H.  P.  each. 

Three  18i4xl8  Armington  &  Sims,  250  H.  P.  each. 

One  16x16  Erie  Ball.  175  H.  P. 

Two  14x13  Armington  &  Sims,  150  H.  P.  each. 

One  12x34  Brown,  100  H.  P. 

One  10x14  Straight  Line,  75  II.  P. 

This  is  not  a  complete  list.  Send  for  Bulletin  or  write 
for  quotation  on  anything  you  intend  purcheLsing. 

We  have  a.  large  stock  of  direct-current  generoLtors 
and  motors  of  all  voltages.  Also  BLlternaLting-current  motors 
&nd  arc  generaLtors, 

Babcock  &  Wilcox  and  return  tubular  boilers. 

Transformers,  arc  laL.mps.  street  raLilway  cars  and 
equipment. 


Let  us  moLke  yovi  a  proposi- 
tion for  the  pxjrcKsLse  of 
any  appacraLtvis  yovi  may 
hsLve  for  disposd^l. 


We  Buy  or  Sell 
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REPAIR  SHOP 

OPEN   DAY  AND   NIGHT 

TELEPHONE  US. 

ARMATURE 

FIELDS 

REWOUND 


A  rare  chance  to  increase  the 
day  loads  on  Central  Station,  by 
-notifying,'  customers  where  they 
can  secure  a  good  fan  for  little 
money.  We  have  ready  for  im- 
mediate shipment  l5oEmerson  12 
inch  desk  fans,  52  volts, 125  cycles, 
;g3.oo  each. 

200  Westinghouse  13  inch,  52 
volts,  125  cycle  desk  fans,  S4.00 
each. 

300  General  Electric,  12  inch, 
52  volts,  125  cycle  desk  fans, 
S4.00  -each. 

Also  50  General  Electric,  12 
inch,  104  volts,  125  cycles,  swivel 
and  trunnion  fans,  at  a  price  of 
S5.00  each.    ■ 

All  f.  o.  b.  cars  Cincinnati,  O. 

Some  bargains  in  boilers, 
engines,    generators    and    motors. 

Write  us  stating  your  require- 
ments. 


John  A.  Stewart  Electric  Co. 

Offices:  Factory  and  Warehoust: 

430  Sycamore  St.  LUDLOW,  KY. 

CINCINNATI,   OHIO 
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Nothing  is  so  Essential  in  Electrical  Machinery  as  RELIABILITY 
And  Nothing  Contributes  so  Much  to  Reliability  as  SIMPLICITY 


THE    WARREN    ALTERNATOR 

Is  Simplicity  Itself  Having  no  Brushes  or  CommxitaLtor  atnd  no  ILevolving  Wire. 

BULLETINS  ON  APPLICATION THEY  TELL  YOU  ABOUT  IT. 


I 


*  SANDUSKY,  OHIO,  U.  S.  A. 


Rumsey  Electrical  M'f's' Co.,  H   B.  Coho  &  Company,  Western  Electrical  Supply  Co.,  C.  W.  Hobson, 

1211  Filbert  St.,  Philadelphia,  Pa.  114  Liberty  St  ,  New  Vorn.  St.  Louis,  Mo.  Waco,  Texas. 

A.  M.  Searles.  C.A.Cotton,  O.  A.  Wilbur  &  Co. , 

1200  Fisher  BWg.,  Chicago,  III.  129  Pearl  3t  ,  Boston,  Mass.  183  Crocker  Bidg.,  San  Francisco,  Cal. 

Carter  &  Qlllesple  Electric  Co  ,  Z.  C.  Miles  &  Piper  Co. ,  W.  I.  Gray  &  Co. , 

Atlanta,  Ga.  Seattle,  Wash.  Minneapolis,  Minn. 


The  Edison  Primary  Battery  is  fully  protected 
by  patent,  No.  430,279,  dated  June  17,  1890, 
granted  to  Thomas  A.  Edison.  The  use  of 
renewals  purchased  from  unauthorized  persons 
is  an  infringement  of  this  patent,  and  will  be 
treated  as  such  by  this  company.     ::     ::     ::     :: 

EDISON  MANUFACTURING  COMPANY. 

ORANGE.  N.  J..  U.  S.  A. 

83  Chambers  Street,  New  York.         304  Wek.basK  Avenue,  Chicago, 


^ 
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There's  No  Friction 

with  the  FIbre-Graphlte  Coromutatoi  Brush, 
Being  90  per  cent,  p'ire  graphite,  It  insures  low 
resistance, no  eparkiag  under  a  varying  load, and 
longer  wear.  TLere  Is  no  greasing  required. 
The  Fibre-Graphite  is  therefore  the  most  eco- 
Domlc  brush  on  ihe  market.     Send  for  price  list. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

9I5S Wakefield  St..Gerniantown,  PHILADELPHIA. 


CHICAGO  FUSE  WIRE  &  MFG.  CO. 


-MANUfACrURER'!  OF- 


Fuse  W/relMiMMiii 
Fuse 


Strip  wami 


Tubular  Line  Fuses 
Fuse  links 
Telephone  Ftiso  Blocks 
Telephone  Fuses 

Fusible  Links  (far  FIra  Doors) 

Outlet  Boxes,  Wire  Joints 

Send  f"tr  rew  FPdiicf  d  [irice  on  Wire  .Joints.  We 
have  a  c  miilete  line  al"  aya  lii  »tofk  and  c^n  quote 
yoa  very  in  eresiinj^  prlcus 


CHICAGO  FUSE  WIRE  &  MFC.  CO. 


35R  Dearborn  St..  Chicago 


853  Broadway,  New  York. 


187  Piatt    t..  PuHalo 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN  PUBLISHING   COMPANY, 


610  MarqueHe  Bldg.,  CHICAGO. 


O    A    R    B    O    INI 

FOR  OPEN  AND  ENCLOSED  ARC,  ALL  SYSTEMS. 


IHElHCKErSIITTQN  C4RB(0^CQM^NY 


LANCASTER,  O. 

OUR  ENCLOSED  ARC  CARBONS  ARE  STRAIGHT,  CORRECT  AS  TO  DIAMETER,  MAKE  SMALLEST   POSSIBLE 
DEPOSIT  ON  GLOBES,  AND  GIVE  A  STEADY  WHITE  LIGHT;  NOT  VIOLET  RAYS,  on  rfquest  will  mail  samples. 
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Transmitter   Receiver 


Standard  Instruments 


Thos.  E.  Clark  Wireless  Tel-Tel.  Co. 

MAIN  OFFICE,  DETROIT,  MICH. 

Mfrs.  Wireless  Instruments 

^  FOR  = 

Short  or  Long  Distance 

ELECTRICAL  SPECIALTIES 

SPARK  COILS 

FOR  AUTOMOBILE  GAS  ENGINES,  ETC. 

Send  Stamp  for  No.  9  Bulletin.   Just  out. 


NEW   FIELD   REGULATOR 

HIGH 


IN 


Design — Perfect.      Construction — The 
Best. 
_.._-  I— ^,     Deterioration  of  resistance  impossible. 
X  Will  carry  overloads  without  injury. 

Grounding  impossible — owing  to  the  material  con- 
struction of  the  base  and  method  by  which  the  current- 
carrying  parts  are  connected. 

The  method  of  control — smooth  and  easy — will 
not  stick — nor  will  the  jar  of  machinery  cause  any 
dexiation  cf  ihc  lever. 

THE  CUTLER-HAMMER  MFG.  CO. 


Watson 
Motor 


Direct 

connected 

to 

Disk  Fan. 

Made 

in 

18,  24,  30  and  36 

inches. 


-MANUFACTURED    BY- 


Mechanical  Appliance  Co.,  Mllwaukee,Wis. 


BraLHcK 

New  York 
136  Liberty  St. 

Sostorv 
176  Federa.1  St. 


Offices 

CKlc&go 

1232  Monadnock  Bldg. 

Pittsbvirg 
319  Frick  Building 


WESTERN  ELECTRICAL  SUPPLY  CO., 


ENGINEERS  AND  BUILDERS 


Electric  Railways,  Lighting  and  Power  Plants. 


Western  ElaGtrical  Supply  Co., 


Chemical  Building, 


ST.  LOUIS,  U.  S.  A. 


Estimates  Furnished. 


There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

MABIRSHANA/ 


:: 


Authorized  Manufacturers  of  the 
IX      F-1.EXIBI-E    TCIBI 


\A/IRI 


The  India-Rubber  and  Cutta-Percha  Insulating  Co., 

MAIN  OFFICE,  Clenwood  Works, 

IBCortland^t.,  Ne'wYork.  ^^^)  1^  1^  E  R^5  p      INI.    Y. 

(10328) 


n»^^■::;^':^^^^^^^^^^^^^^^::::::::^^TO^^^ 
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Central  Energy 
^  Telephone 


No.   188 

This  type  of  Instrument  Is 
strongly  reoommended  for 
exchange  use. 

It  Is  easy  to  maintain  and 
has  about  yi  the  number  of 
parts  of  the  ordinary  tele- 
phone. 

We  equip  each  instrument 
with  long-distance  trans- 
mitter, receiver,  platinum 
contact  hook-switch,  In- 
duction coil,  condenser  and 
a  self-contained  ringer. 
The  only  remarkable  thing 
about  this  is  the  fact  that 
each  part  is  of  such  high 
quality  as  to  be  in  a  distinct 
class  by  itself. 

If  interested  we  should 
like  to  mail  you  our 

CENTRAL  ENER6Y  TELE- 
PHONE BULLETIN  No.  5-E. 


STROMBERC  -  CARLSON    TELEPHONE 
MANUFACTURING  COMPANY. 


General  and  Eastern  Sales  Office  : 
ROCHESTER,  N.  Y. 


Sales  Department : 
CHICAGO,  ILL. 


FARR 

TELEPHONES  FOR  EXCHANGES. 

LEPHONES   FOR    PRIVATE   AND   COUNT 
LINES. 

FAHR 

TELEPHONES  FOR  FACTORIES. 
Brackets,  Wirt  Pins  and  Insulators. 


CADR  TELEPHONE  &  CONST.  SUPPLY  CO.,  PUiPAfin 

rAllll   118  &  120  W.  JACKSON  BLVD.,    UlllUllUUl 


iiftB^3»' 


Telephones  that  Challenge  the 
World's  past  Champions  to  an 
"International"  Contest. 


"INTERNATIONAL" 

TELEPHONES  STAND  UNEQDALED 


All  connecting  wires,  binding  posts  and  ter- 
minal screws  fully  concealed. 

No  expoSed  metal  parts  form  a  part  of  the 
circuit  at  any  time.   . 

The  only  instrument  of  its  kind  on  the 
marltet. 

I'POllomittD'P  clear,  distinct  and  far-reaching, 
1 1  dllullliUui  impossible  to  deteriorate. 

Every  distinct  part  of  our  equipment  is  made 
strong  and  durable. 

^r'i'ill^^  SWITCHBOARDS  t^l%^^,^' 

FOR  ANT  SIZE   EXCHANGK. 

"International"  apparatus  embodies  in  the 
construction  of  the  parts  many  new  features  of 
vital  importance  to  the  durability  and  efflclency 
of  a  plant. 

Correspondence  solicited. 

INTERNATIONAL  TELEPHONE  MFG.  CO. 

Harrison  and  Clinton  Sts.,  CHICAaO,  U.  5.  A. 


The  Inspector 


-AND- 


Trouble  Man. 


By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the 
operator,  exchange  owner,  exchange  manager, 
inspector,  trouble  man.  lineman. 

A  comitlele  description  of  telephones  and 
their  troubles.  How  to  find  and  remedy  them, 
together  with  working  plans  for  exchange  con- 
struction, complete  with  diagrams  of  all  up-to- 
da  te  telephones  and  switchboards. 

r^c'eVtl^ptr""  ONE  DOLLAR. 

No  technicalities.  Substantially  bound  in  cloth. 


ELECTRICIAN  PUBLISHING  CO., 

lilO  MARQUETTE  BUILDING.  CHICAGO. 


SIMPLE 
EFFICIENT 
RELIABLE 
DURABLE 
NOISELESS 
ECONOIHICAL 


ILLINOIS  POLE  CHANGER 

THE  LATEST  RINGING  DEVICE 

Produces   Both  Alternating 
and  Pulsating  Currents 

Hroadly  guaranteed.  Write  for  circulars. 

Illinois   Electric  Specialty  Co. 

171    1  73  Soutli  Canal  Street  ....  Chicago 


PATENTED  TELEPHONY 

A  review  of  patents  pertaining  to  Telephones  and  Telephonic  Apparatus  by  the 

American  Electrical  Engineering  Association. 

CONTKRTTS :  Introductory.— Percentage  of  Patents  Sustained.— Supreme  Court  Decisions. 
— Berliner  Case.— Induction  Coil.— Drawbaugh  Cases.- Runnings  Transmitter. — Subscribers'  Calls. 
—Switchboards.— Law  System.— Mann  System.— Multiple  Board.— Express  System.— Raverot-Hess 
Systera.—Comparative  Advantages,  Multiple  and  Divided  Board  Systems.— Carney  Plug  Board.— 
Brief  Mention. ^Automatic  Switchboards.— Couclusions.-Index. 

Patent  of  A.  G.  Bell,  No.  174,465.  Patent  of  Emile  Berliner,  No.  233,969.  Patent  of  Emllfl 
Berliner,  No.  463,569.  Patents  of  Emile  Berliner  in  Parallel  Columns.  Patent  of  C  A.  Cheevtrir, 
No.  308,463.  Patent  of  H.  H.  Eldred.  No.  303,714.  Patent  of  Thos.  A.  Watson.  No.  256,258. 
Patentof  L.  B.  Firman,  No  283.334  Patent  of  M.  G.  Kellogg,  No.  247.199.  Patent  of  C.  E.  Scrlbner, 
No.  330.058.  Patentof  C.  E.  Scribner,  No.  300,144.  Trunking  Principle.  Patent  of  Shaw  A 
Childs,  No.  319.856.  Mann  Svstem.  Patent  ot  L.  B.  Firman,  No.  252  576.  Western  Union  Pin 
Switch.  Express  System.  Patent  of  Sabln  &  Hampton,  No.  513.534.  Subscrl  ber's  Automatic  Sig- 
nal.   Raverot-Hess  System.    Patent  of  M.  J.  Carney,  No.  258,886.    Apostoloff  System. 


Handsomely  Bound  In  Cloth. 


5ent  Prepaid  on  Receipt  of  Price.  $1.50. 


EIECTRICIAN  PUBLISHING  CO.,   510  Marquette  Building,    CHICAGO. 


S\A/E:DISHi  -  AlVI 


lOAIM 

MAKERS    OF- 


•N 


SUPERIOR    TELEPHONE    APPARATUS. 

CHICAGO,    ILLINOIS,    U.  S.  A. 


Automatic    TeiephonesM 

Privacy 

Promptness 

Precision 

Profits. 

Automatic  Electric  Co,,      Chicago,    €/.   S.  A, 
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Never  In  Kellogg  History 


Has  tKere   been   such  substa>ntia>.l   e^nd  convincing 
evidence  of  the  w^idespread  a,ppreciew.tion  of . . . 

Kellogg    Telephone    Apparatus 

Never  before  have  w^e  ha.d  such  overwhelming 
proof  in  orders.  We  pride  ourselves  on  this  recog- 
nition of  our  principles  and  endeavors,  \vhich  a.re, 
in  a,  \vord,  to  produce  perfection  in  a,ll  telephone 
and  s\vitchboard  a.ppara.tus. 
Get  our  magneto  quotations.     TKey  will  interest  you. 

Kellogg  SwitchboardiiiSupply  Co. 


Green  arvd  Congress  Sts. 


CHICAGO 


CATERING 

TO     THOSE     WHO 
DEMAND    QUALITY. 

American 

Electric  Telephone 

Company 


MAKERS 
OF    THE 


HOTEL 

TELEPHONE 


EXPRESS    SWITCHBOARDS 


CHICAGO     -     -     ILL. 


"Button"  Type  Telephoive  Transmitter. 


Louder,  clearer  and  better  iu 
every  way  than  the  "Solid 
back".  Let  us  tell  you  about  it. 


Send  for  Booklet, 


THE    FAHNESTOCK 
TRANSMITTER    CO., 

74  CortlaLndt  St.,  New  York  City. 


SPECIAL  ANNOUNCEMENT 


Inasmuch  as  one  F  B.  COOK  and  others  have  been  manufacturing,  and  offering  for  sale,  vari  us  devices  for  the  purpose  of  protecting  Telephone 
Apparatus  from  lightning  and  other  foreign  currents,  said  devices  containing  principles  covered  by  patents  which  were  assigned  by  said  Cook  to 
us.  and  whereas,  such  manufacture  and  sale  constitute  a  dirfct  infringement  of  our  rights  under  these  patents,  and  whereas  said  Cook  and  others 
have  persisted  in  such   infringement  after  having  been  frequently  advised  of  our  rights,  we  have  been  forced,  in  order  to  protect  ourselves,  to 

INSTITUTE  SUITS  FOR  DAMAGES,  ACCOUNTING  AND  INJUNCTION 


IN 


OOOIC. 


These  suits  were  begun  July  27th,  and  will  be  followed  by  further  proceedings  against  all  manufacturers  and 
users  of  infringing  apparatus  of  this  nature. 

We  make  this  announcement  in  justice  to  ourselves  and  prospective  purchasers,  in  order  that  they  may  not 
be  led,  through  ignorance  of  the  facts,  into  unnecessary  legal  entanglements. 


LAFAYETTE,   IND.,  Aug.  1st,   1903. 


STERLING  ELECTRIC  CO. 
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BULLETIN 
No.  172 


■ULLETIN 
No.  54 


BULLETIN 
No.  63 


BULLETIN 
No.  164 

BULLETIN 
No.  165 

BULLETIN 
No.  162 

BULLETIN 
No.  162 

G.  I."" 


Bullmt  Inm, 


STANDS  FOR   ELECTRICAL  AND  MECHANICAL  PERFECTION. 
Blumprlntm,     Photograitha,     Emiimmimm,     Etc.,     Mmllmd     Upon    Appllaatlon, 


GENERAL  INCANDESCENT  ARC  LIGHT  CO.,  NEW  YORK,  N.  Y. 


220  Devonshire  St.,  Boston.  Mass. 
1218  Marquette  Bldg.,  Chicago,  III. 


638  Century  Bldg.,  St.  Louis,  Mo. 
1732  Champa  St.,  Denver,  Colo. 


BIO  New  England  Bldg.,  Cleveland,  Ohio. 
819  Hay  ward  Bldg.,  San  Pranclseo,  Cal. 


57  Perin  Bldg.,  Cincinnati,  Ohio. 
115-117  Cannon  St.,  London,  E.  C.  Eng 


BULLETIN  BULLETIN 

No.  240  No.  66 


BULLETIN 
No.  51 

BULLETIN 
No.  190 

"NEW  STANDARD" 
DRY  BATTERIES 


Are  the  Standard  of 

OUR  NAVY  AND  THE 
WORLD. 

An  experience  ol  many  years 
in  dry  battery  manufacture  has 
given  this  battery  the  suprem- 
acy it  holds  over  ali  others. 
It  Is  the  best  dry  cell  ever  made. 
They  are   Made    in    all  standard  and 
special  sljes.. 

WM.  ROCHE 


THE  "AUTOGAS"  DRY 


BATTERY 


For  Portable  Service  is  the 
Best  Made. 


-:fizw  Standard 
g:5\UT0CAS"v 

-J-  -_:       TRAUEMAPK^"'---.    " 
ICAS  AGASOLCNE   ENCIMi: 

DRY -BATTERY      . 


For  Automobiles.  Launches,  and  all  Ignition 
work  where  compactness  Is  a  requisite. 

'      INVENTOR  AND  SOLE  MANUFACTURER, 
9  42  VESEY  STREET,     NEW  YORK. 


££ 


THE  BEST  ANSWER  TO  A  QUESTION 

On  Wiring,  can  be  found  in  the  New  Book, 

WIRING  TABLES," 

"How  Tlioy  are  Made  and  How  to  Use  Them." 

BY  TNOS.  C.  CRIER. 

Whenever  yon  are  asked  a  qnestion  on  Wiring,  refer  the 
questioner  to  this  feoolt,  and  he  will  find  what  he  desires. 

„    THE  BOOK  CONTAINS:    The  Law  of  Keslstance,  Electromotlre  Force  and  Current 
Fully  Explained.    How  to  Oalculate  the  Size  of  Wires.    The  Different  Methods  of  Wiring,  with 
DIaKrams.    How  to  Apply  the  Simple  Formula,  In  Calculating  the  Size  of  "Wires  Under  all  Condi- 
tions.   Dlaerams  for  Wlrlog. 8  Point,  4  Point.  Head  Light  ami  Heat  Kegulatlng  Switches. 
27  TABLiES  OM  WIBlWCi  ARID  VAIiVJJBIiE  DATA. 

Ohm'8  law  is  described  in  snch  plain  and  simple  langnage 
that  one  cannot  fi^ll  to  clearly  understand  it. 


Bound  In  Cloth,  80  Pages,  Size  5x7;;  In,    Sent,  prepaid,  on  receipt  of  price,  $1.00. 

ELECTRICIAN  PUBLISHING  CO./'rar  CHICAGO. 


THEIWILLIAM  TOD  CO. 


CORLISS   AND    HIGH'SPEED 

Automatic    Engines 

FOR  ELECTRICAL  PURPOSES. 


Main  Office  and  Works: 

YOUNGSTQWN.  OHIO. 


Branch  Office:    Park  Bldg. 

PITTSBURG,  PA, 
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ARNOLD   ELECTRIC 
1  POWER  STATION  Co. 

EnglDeers,  Contracton  for  Completo 
Electric  Plants.    Reiults  Guaranteed. 


T«l.  Harrison,  746. 

BADT,  F.  B. 

Consulting  Engineer, 

Suite  1504  Monadnock  Block, 

CHICAGO. 


BUTTERFIELD,  J.  F. 

I     ELECTRICAL  ENGINEER  AND  CONTllACTOR. 

I  Complete  Telephone  Excbanffea  Built  and  Ua- 

1  terial  Furnished. 

I  Cable  Construction  and  Underground  Conduit 

I  Construction  a  Specialty. 

I  Room  695,  113  Adams  Street,       CHIOAQO,  ILL 


FELT,  CHAS.E.&CO. 

Mechanical  and  Electrical 
Engineers, 

1155-56  Monadnock  Bib.,  Chicago. 

SpecIflcatlonB,  plans  and  oetlmates  for  elec- 
trical Installatione.    Inventions  developed.  . 


E.  W  Hammer,  H,  J.  Mlnhinnlck. 

Free,  and  TreaB.  Sec.  and  Qen'l  Sup'C. 

General  Engineering 

Co       Tmtt  Consulting  and  ■• 

Kj,f     J.  nt    ContractlngEnglneers. 

TeleplioneB,ElectricLlKlit,Po\verTranemIflsion  I 

Suite  1112,  135  Al'AlMSST,,  CHICAGO. 
Long  Distance  Telephone  CentraMTK. 


MICHAELS  &  HILLY, 

COHTRAOTING  AND  BLKOTRICAL  ENQINEERS.. 

Manuffcoturers  of  Slow  Speed  Dynamoa 

and  Motors. 

Secondary  Transforraera  for  Bella 

and  Annunciators. 

60  &  C2  West  Van  Buren  Street,  Chicago,  111. 


I  Loner  Distance  Phone  Central 24i8,  •■-  -* 

SCHOTT,  w,  a, 

ENGINEER  AND  CONTRACTOR. 
Spkoialtiks— Central  Station  Heating  Plants, 
I  Water   Works  Steam  Plants,  Electric  Light, 
I  Q&a  and  Street  Railway  Planta. 

1  *22o-zi  Marquette  Building,    CHICAGO. 


Byllesby,  H.  M.  &  Co.  I 

(Incorporated) 

ENGINEERS 

Design,  Construct  and  Operate  Railway,  Light, 

Power  and  Hydraulic  Plants. 

Examinations  and  Reports. 

New  York  Life  Building.       -      CHICAGO,  ILL. 


W.    H.    HARVEY 

Engineer  and  Contractor, 
Plans  and  Specifications  for  Complete  Plants. 
Electric,  Hydraulic  and  Steam  Installa- 
tions. Results  Guaranteed. 

Suite  380  Randolph  Bldc,  Memphis,  Tenn. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer, 

Flans,  Specifications  and  Supervision  ot  In- 

etallatlon  of  complete  telephone  plants. 

Special  Reports  on  Telephone 

Froperties  and  Apparatus, 

411  Electrical  Bldg..  Cleveland,  Ohio. 


CHAS.  L.  BROWN, 

Contracting  Electrical  Engineer. 

804  Fisher  Building. 

I  Telephone  Harrison  3698.      CHICAGO. 


C.  W.  Carman.  M.  a  Habtkan. 

Carman,  Chas.  Whitney 

&Co., 
consulting  engineers, 

88  La  Sails  Street,  CHICAGO. 


BRYAN,  WILLIAM  H. 

M.  Am.  Soc.  U.  E., 

Consulting  Mechanical  and  Electrical 
Engineer. 

Lincoln  Trust  Building,  ST.  LODIS. 


CRUMB,  W.  H.  &  CO. 

Engineers      Contractors, 

telephone  engineering  and 
construction. 

1263  Monadnock  Bldg.,  -  Chicago. 


Humphrey,     Henry    H.,  | 
CONSULTING  ENGINEER. 

Central  Lighting  Stations, 

Electric  Power  Transmission. 

Suite  1305,  Chemical  Bldg.,      ST.  LOUIS. 


KOHLER    BROS., 

I  Contracting     Electrical    Engineers, 

Lighting  Power  Railways, 

l8o4-i8o6-i8o8-i8io-t8i2  Fisher  Building, 

CHICAGO. 


IT    WILL    PAY 

engineers  not  represented  in 
this  department  to  carry  a 
card  regularly. 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  IM.  E. 

MEMBERS 

AMERICAN  INSTITUTE  SP  KLECTRIOAL  INGINECRB 

AMERICAN  SSaiCTY    OF    MECHANICAL    ENGINEERS 

AMERICAN   SOCIETY   OP   CIVIL   ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON.   WIS. 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


Western  E lectrician 

Want  Ads 


lUl-fcS. 


-S   E,  BftRTLBTT,  KaroR. 


J,  L.  L.UMK£:L..i'r«;e.,v.!ii6.t,        J 
J    P    CHLLni'iltl,  Ci-  '  III 


CITr  ,,1  .  i_L- 


^TY  OF  CASSELTON, 


^\\"\'ilV:  Hi-:-'  (  ii-'l'T<  T-; 


'Casselton.-Sl^Ov'lh  iJ^kolA, 


July  30tfi ,    1903 . 


Western  Elec-triclanj 

'■  -  Chicago,    111.  ,  ■         ^=^- 

Gentlenen:-"  -  "       ti 

-  Enclosed  I- herev/ith  hand  you  s.  iTew  York  draft   for  Vs..f  in  pay- 
cent  of  tr^e   enclosed  -bill,    r/iiicli  kindly  recfe'ipt  and  returij,   'ai^^d  gj-eatly 
ol»lige.  ^      ,      ■*' 

*Allow  rae   to   complirient  you  on  the    circulation  of  .th^>  "V,fsste rn 
Electrician"    and-  it  a   efficiency  as   an  advertising  nediun.      We   haifi 'our 
plajit  advertised  in  other  electrical'  journals,    but   the   inaufriec  -broue^it 
throuGh  our  ad    in  your  coluirns  far  e^ccecded   in  nuEihers   tho;;c    of.f;anv  other 


naijer. 


Very  recpectfully, 
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DID  IT  EVER  OOCUR 

That  TIME,  LABOR  and  MONEY  are  saved  by— ^' 

DEARBORN  SCIENTIFIC  TREATMENT  OF  BOILER  FEED  WATERS' 


de:arooirim    druo  &^  OMEziviiOiKVL.  \a/^of=;{k:3. 


120  LIBERTY  STREET    NEW  YORK. 


10  BRANCH  OFFICES  IN  U.  S. 


27-34  RIALTO  BUILDING,  CHICAGO. 


MORGAN -SMITH    CO., 

176  Federal  St.,  Boston,  Mass. 


McCormick  Turbines 

4,000  H.  p.,  72  feet  head, 
arranged  to  drive  generator 
and  a  single  turbine  to  drive 
exciter.  Five  settings  built 
for  the  Hudson  River  Water 
Power  Company's  Spier  Falls 
plant  and  14  pairs  51  inch  for 
Iheir  plant  at  Mechanlcsville, 
N,  Y. 

Write  for  catalogue,  if  con- 
templating purchase 
of  turbines. 

York,  Pa.,   U.  S.  A. 


JEFFREY, 


ELEVATING, 
CONVEYING, 
POWER 
RANSNIISSION 


FOR  CATALOGUE, 

AOL'RESS 

THEJEt-FREY.MFGrCO. 
CajJJMBUS,  0.   : 


ARE  YOU  LOOKING  FOR  MONEY? 

If  so.  buy  WALRATH  GAS  OR  GASOLINE  ENGINES 

and  get  light  on  the  subject. 


THE  WALRATH 


Received  the  Highest  Award  at 
the  Pan-American  Exposition. 

It  will  produce  as  good  a  com- 
mercial light  as  that  of  an  auto- 
matic steam  engine,  either  belted 
or  direct  connected  generator. 
Simple,  Economical  and  Reliable. 

Send  for  Catalogue  W. 

MARINETTE  IRON 
WORKS  MFQ.  CO., 

MARINETTE.  WIS. 

AGENCIES- 
301  Fisher  Building,  Chicago.         619  Stevenson  Building,  Indianapolis. 
703  Bijou  Building,  Pittsburg, 
MacKay  Engineering  Co.,  149  Broadway,  New  York. 

Mackay  Engineering  Co.,  100  Boylston  St.,  Boston. 

Strong,  Carlisle  &  Hammond  Co.,  Cleveland. 


REG.TRADE  MARKS    JhE  RHOSPHOR  BRONZ E  SMELTING CO. QMITED, 

'  220o;Wash'ington  ave;,philadel,phia. 

V     "ELEPHANT  BRAND  PHOSPHOR-BRONZE'' 

'  ING0TS,CAST1NGS, WIRE, RODS;SHEETS, ETC. 

7'/mUm.^'Lcnf"  '     DELTA    M ' 

,       VX  CASTINGS,  STAMPlf4GS  ' 


fiiilnlifii^iin'i'irnahtfaMaaiiBI 


IDEAL    FIRE    PROTECTION    FOR    ALL 
ELECTRICAL   APPARATUS. 

Highest  Awards  at  National  Export,  Central  Canadian, 
Pan-American  and  Charleston  Expositions. 

MONARCH    FIRE    APPLIANCE    CO., 
247-249  Pearl  St.,  New  York  City. 


'YyE  make  graphite  resistance  rods  to  fit  any  re-' 
quirement,  any  size  and  any  degree  of  resist- 
ance.   They  are  made  from  Dixon's  Flake  Graphite,  which 
means  that  they  are  pure  and  uniform.  Ask  for  booklet  I25n. 

JOSEPH  DIXON  CRUCIBLE  COMI'iNT,  Jersey  City,  N.  J. 


MAGNET  WIRE 


ROUND, 
SQUARE 

AND 
RECTAN- 
GULAR. 


MANUFACTURED  BY 


Columbus  Insulated  Wire  and  Brass  Co. 

COLUMBUS,  OHIO. 


GASOLINE  MOTOR  CASTINGS 

-FOR- 

BICYCLES,  AUTOMOBILES, 

AND  LAUNCHES. 

LOWELL    MODEL    CO., 

NORTH  CHELMSFORD,  MASS. 


BADT'S    HAND    BOOKS. 


PRICE  ONE  DOLLAR  EACH. 


DYNAMO  TENDER'S 
HAND  BOOK. 

BELL  HANGER'S 
HAND  BOOK. 

ELECTRIC  TRANSMISSION 
HAND  BOOK. 

INCANDESCENT  WIRING 
HAND  BOOK. 


These  books  are  of  con- 
venient pocket  size  and  are 
widely  known  as  authorities 
in  their  respective  branches. 

Any  of  the  above  will  be 
sent,  postage  paid,  on  re- 
ceipt of  price. 


ELECTRICIAN     PUBLISHING    CO., 


510  MARQUETTE  BLDG., 


CHICAGO. 


PLACE    YOUR 

"Want"  and  "For  Sale" 
advertisements  In  the 

WESTERN  ELECTRICIAN. 

Immediate  Returns, 


WRITE  DEPT.  D  FOR 
CATALOG. 


SAMSON  TURBINE 

The  QUICKER  the  .SPEED  of  a  GENERATOR  the  LOWER 
its  COST.  The  SAMSON  has  a  quicker  speed  for  a  given  power, 
than  any  other  turbine  built.  If  you  expect  to  DIRECT 
-"CONNECT  generator  to  turbine  shaft  we  can  certainly  sa\-e 
you  coiisi(lcr;ihl('  iixpcnsc  in  your  installation. 

JAIWES  LEf  FEL  &  CO.,    """Sl^/'x'!  °"'° 


N.Y.  SAFETY 
STEAM 


PiBtonV,  ■ 
ValvB  ^ 
Shaft     ^ 

Qovernor 


POWER  CO. 

Vao  So.  Canal  St. 
CHICAGO 


VERTICAL    \C\hORIZONTAL 


SBerted  or 
^Direct 
\  Con- 
.^nect- 


VERTICALS      ^ 

From  6  to  120  Horse-  \^ 
power  V" 

HORIZONTALS     \ 

From  2010  200  Horsepower  V 


Send  us  YOUR  SPECIFICATIONS^ 


NEW  YORK     PHILADELPHIA\, 
BOSTON        SAN  FRANCISCOXvJ 


October  3,-  1903 
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THE  VICTOR  TURBINE  WATER  WHEEL 


F-OR     iOF3l^/^IN^ 


:^-riRi^    iRi_,AN-rs. 


Its  high  speed,  close  regulation,  great  capacity, 
high  efficiency,  perfect  cylinder  gate  and  steady 
motion  will  particularly  commend  It  to  all  con- 
templating developing  plants  of  this  kind. 


OUR    OTHER    SPECIALTIES    ARE: 


STEAM  and  POWER  PUMPING  MACHINERY  for  all  purposes,  AIR  COMPRESSORS 
for  the  Air  Lift  system  and  general  use,  JET  and  SURFACE  CONDEN- 
SERS, AIR  PUMPS,  VACUUM  PUMPS,  STILWELL'S  FEED  WATER 
HEATERS,  FILTER  PRESSES  and  OIL  MILL  MACHINERY. 

IF  INTERESTED,  WRITE 

m  STILWELL-BIERGE  &  SMITH-VAILE  CO. 

NEW  YORK.  141  Broadway.  PHILADELPHIA,  619  Arch  Street. 

BOSTON.  73  Oliver  Street.  CHICAGO,  311  Deart)orn  Street. 

NEW  ORLEANS,  304  Hennen  Building.  LONDON,  97  Queen  Victoria  Street. 

BALTIMORE,  1607  Continental  Trust  Building.  CLEVELAND,  1116  New  England  Building. 

E.  F.  AUSTIN,  Sales  Agent,  Smith  Block,  PITTSBURG,  PA, 


THE   BABCOCK  &,  WILCOX  CO.,  85  Liberty  St,,  N.  Y. 

WATER  TUBE 
STEAM  BOILERS 


BRANCH    OFFICES: 

BOSTON,  35  Federal  Street, 
PHiLADELPHIA,  1110-1112  north  am.  Bldg 
SAN    FRANCISCO,  S3  first  street. 

PITTSBURG,      1218    FBICK    BUlLDinC. 

NEW   ORLEANS,  339  carondelet  street. 
CHICAGO,    1215  Marquette  Bldg. 
ATLANTA,  EwprRE  bldg. 
CLEVELAND,  706  new  England  Bldg. 
MEXICO    CITY,  7  AvENiDA  Juarez. 
HAVANA,  CUBA,   tie  1-2  Calle  de  la  habana 


200  Pounds  Working  Pressure 


STEAM 
SUPERHEATERS 


Our  Book,  STEAM,  mailed  free 
on  application. 


ARE    STILL    PREACHING 


to  Electric  Companies  on  the  economy  of  install- 
ing our  system  of  underground  exhaust  steam 
heating  mains  for  the  sale  of  their  exhaust  steam. 

They  can  pay  their  coal  and  labor  bills. 

They  can  increase  their  electrical  business. 

They  can  defy  competition. 

They  can  furnish  large  blocks  with  steam  heat,  elec- 
tric light  and  power.  ■    , 

We  have   the  only   meter  system. 

35   new   plants   installed   last   year. 

We   guarantee  results. 

Write  for   pamphlet   showing   how   it   is    done. 


AMERICAN  DISTRICT  STEAM  COMPANY, 


LOCKPORT,  N.  Y.  i 

MonUon  Western  Electrician. 
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CEDAR  POLES 


^rom  le  F«0t  to  70  Peob 
SPECIAL  PRICES  ON  SMALL  POLES. 


C.n.WORCESTERCO. 

SUITE    IZ06  TRIBUNE  eLDG.  CHICAGO. 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 


PRODUCERS. 


We  want  your  Inquiries  always. 


ROPER  LUMBER-CEDAR  CO. 

OFFICE:    Room  S  Leisen  &  Henes  Block, 
IVIENOIWIIIMKE,  .  IVIICIH 


POLES 


IDAHO 


8,000  in  one  yard,  now  ready  for 
shipment.  40  ft.  to  70  ft.  long, 
7  in.  and  up  tops.    Must  be  moved. 


CEDAR 
POLES 


Large  stocks  Michigan  White  Cedar 
Poles.    Write  for  Prices. 


FRANCIS  BEIDLER  &  CO., 

519  W.  22d  St.,  Chicago,  ill. 


LINE  BUILDERS'  TOOLS. 


Our  Tool   Book   tells  about   tbem. 
It  Is  of  interest  to  all  linemen.      Get 
a  copy  now.    FREE. 
Headquarters  for  Linemen's  Tools 


CHICAGO.  ILL 


CEDAR 


WRITE 


POLES 


PRICES 


A.  P.  HOPKINS  &CO. 

ESCANABA.    MICH. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBIAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


BUY  YOUR  POLES  FROM  FIRST  HANDS-THE  PRODUCER. 

D.  M.  FULMER  LUMBER  CO.,  !fA^^'^'!lDl.,cHS 


WHITE  CEDAR  POLES 
Hall  L.Brooks 

TOMAHAWK,WIS. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constantly  on  Hand 


Poles 


Minhicrsin  Pnloc    White  Cedar. 

ITIIulllKOil      rUluW        ^^^^  ^*ock.  Quick  Shipments. 

^^  nroDiTn  •.  enuc        _    nn«nAil    Ul 


PERRIZO  &  SONS,    -  Daggett,  Mich. 


CEDiR  POLES 

CARNEY  BfiOTHERS  COMPANY, 

610  Chamber  of  Commerce,   CHICAGO,   ILL. 


INS 


TOWERS  PIN  &  BRACKET  00. 

ELLIJAY,  CA. 

HANUPACTUHCRa    OP 

Loeutt  ani  Oak  Pins  and  Bricktts. 


BRACKETS 


)r.%eWHITEgl1ti 

of  all  sizes. 

Let  us  quote  you  prices. 

PACE  &  HILL  CO. 

Lumber  Exchange, 
MINNEAPOLIS,  MINN. 


The  Electrician  Publishing  Co.,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


CEDAR 

H.  M.  LOUD'S  SON$  CO.,  Au  Sable,  Mich. 


POLES, 
POSTS, 
TIES, 


CEDAR  POLES  r.i't,ki^?'"' 

SPECIAL    PRICES    UPON    APPLICATION. 
PROMPT    SHIPIWENT    A    SPECIALTY. 

&i  E.  WHITMORE,  230-31-32  Lumber  Exchange,  Minneapolis,  Minn 
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CEDAR-POLES 

LINDSLEV      BROS.      CO.  THE    LINDSLEY    BROS       CO. 

(MICHIGAN       POLES)     CHICAGO.  :  :  (WESTERN     P  ni_  ES  )   SPDKAN  E.    WASH. 

ADDRESS      INqUIRIES    TO      BENERAL      OFFICES         TRIBUNE      BLDG.    CHICAGO. 


Whichever  You  Want  in  Cedar, 

either  Ties  or  Poles,  we  can  furnish.  It  doesn't  matter  much  how  quick  you  want  them  nor  where 
(within  500  miles  of  us).    The  only  way  to  know  all  about  our  excellent  system  of  assuring 
prompt  delivery  and  good  stock  is  to  write  us. 
Get  the  letter  into  to-day's  mail. 

MALTBY  LUMBER  CO.,  509  PHENIX  BLOCK,  BAY  CITY  MICHIGAN. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNIHGS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


MICHIGAN  WHITE 


LARGE  STOCK. 


PROiMPT  SHIPMENTS. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.^  Chicago. 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,   MICH, 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


POLES 


TIES  CROSS  ARMS  AND  YELLOW  PINE 

'  IfcwJ  to  order.    Write  us  your  requirements. 

3  H.  H.  NIAUS  &  C0.,«"°  >  420WalnutSt.,  Phllailelplila,Pa. 


IPj^X^W;;^  (WuVXoi^  §>M^^^wvftV  c^Miw  6eC     ^aoAa^cuvV  <vwyVrtvoU&<>Xtw.   SAetx^vovWrw^XcW. 


IDAHO.  WISCOMSIN, 
MICHIGAN 


CEDAR  POLES 


FOR  TELEPHONE,  TtLECRAPH, 
ELECTRIC    LIGHT,     TROLLEY. 


POSTS,    POLES.    TIES    AND    EVERYTHINC    IN    WHITE    CEDAR 

YAKDS      IN    IDAHt)      AMIAT      WASHIllltN.      PI.IM.MKK      AXIl       UHbl-K,      WIStONSl  N. 


JOHN.  H.  FOWLER 


GENERAL  OFFICE:     1705  FISHER  BLDG  ,    CHICAGO. 
D..-,k   (IK,..-  I  Washburn.  Wisconsin,  and 
Branch  Offices  .  ^  jpokane.  Washington. 


FOWLER-JACOBS  CO. 


atmuutiinmuiitniuiniutiuiimitititnnnminmiimiiiiiinuiiuitiuiiiituuitmime 

RECOGNIZED  AS  THE   BEST  POLE      | 
FOR  TROLLEY  LINES.  E 


JUNIPER 
POLES. 


The  Standard  Pole  &Tle  Co., 


505  Venezuela  BIdg.,  New  York  City.  E 

*rnmTTmnnTmnTTTTnTTTTTTmTmmnmmnmmnmmnmTTmnnfinmnTnnnTTmK 


I  s« 


CEDAR  POLES  AND  POSTS 

W"^  Mueller   company 

Main  office  IEII-I2-I3  Marquette  Buildina 

CHICAGO. 


AA^Kii-te    Cedar 


Large  Assortment.   Quick  shipments. 

WISCONSIN  TIMBER  &  LAND  CO. 


MATTOON, 


WISCONSIN 


POSTS.  RAILWAY  TIES,   SHINGLES.  ETC.,  ETC. 


THE  MORSE  CEDAR  CO., 


Manufacturers  and 
Producers, 


SAGINAW,  MICH. 


TIES 


TIE  A    (   Yellow  Pine  stock.  100,000  M«r\vjf»cHjred  by 

TIliS    e.8  8,.  cKes...j..ao.K.  ECCLESTOH  LUMBER  CO., 

■K^^B    ^«ft   I  (Southern  WKite  Cedar)  29  Broadway,  NEW  YORK. 

Dni    EQ    ;  Io"«  >«B^f  Yellow   Pine 

r  ■■■    FQ    /  oct&gonsl  B.nd  square, 

■     '•^^^^    \  CKestnut  and  Cypress.  Trampt dtlii>€rUj  from  jlocK,  J^t*i 

Yeirow  Pine  Cross  Arms,  Pins  and  Brackets.  yorKciiyy..ri.ordir.ci/rcmmiiu.\ 


CEDAR  POLES 

THE 

VateniinC'Ciark  Co, 

234    la    Sallo    Street,   OHIOAQO 

YMkRDSi  \ 

Plaoonning,  Midi,      i      Brmmn  Bay,   Wla.     c     Maw  London,    Wis. 

ilMii&MakAMAAJMiJl*AMAAJuJyh«Aiik*MJMkJUkiMh^ 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best^ 

D.W.  FHELAN/ 

277  Broadway,  New  York 


IDAHO iCEbAI^  POLES. 

LOW  PRi)CES.|L6NG    LENGTHS  A  SPECIALTY, 

1-,'^  ««»«»•  1  MONTANA. 

WESTERN  LUMBER  ft' POLE  CO.,     -     Miin  Of fle«,  DENVER,  COLO. 
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The  Nernst  Lamp 


For  Private  Residences 


High  economy  in  service  renders  its  brilliant,  yet 
soft,  restful  light,  a  luxury  within  the  reach  of  all. 


Your  Electrical  Supply  Dealer 

Will  mail  you  Booklet  No.  6  describing  the  many  advantages 
of  the  Nernst,  both  in  efficiency  and  economy 

or  address  nearest  sales  office  of  Nernst  Lamp  Co. 

Sales  Offices :    Pittsburgh,  Fayette  Street  and  Garrison  Place;  New  York,  Hanover  Bank  Building; 

Boston,  Board  of  Trade  Bulldinz  ;  Philadelphia,  Real  Estate  Trust  Building  ; 

Chicago,  National  Life  BuUdlng. 


Ilf  I 


!  SCHEEFFER  INTEGRA  TING 


WATTMETER 

TYPE  E  FOR  ALTERNA  TING  CURRENT       TYPE  F  FOR  DIRECT  CURRENT  CIRCUITS 

DUST    AND    BUG    PROOF 
IMPROVED  CONSTRUCTION 


TYPE  £. 


TYPEF. 


Moving  napts  ape  extpsmely  light, 
insufing  a  highly  sensitive  ami  aC' 
xtufate  metet'm 


WRITE  FOR  PRICES  JlMO  OtSORIPTIVE 
LITERATURE. 


DIAMOMD   METER 
COMPANY, 

r 601*10,  Slim,  r  "  Urn    Sm    Am  OIRECT  CURRENT. 

•"jWfWV*:;.; 


I  II  lllaifl 
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PUSH    BUTTON 
SWITCHES 


^ 

■    'it 

t# 

^ 

# 

&'■.;■ 

a 

w 

ARE  SPECIFIED  BY 

ELECTRICAL 

ENGINEERS  AND 

ARCHITECTS 

EVERYWHERE. 

MANUFACTURED  8Y 
THE 

HART     MFG.     CO 
HARTFORD;  CONN. 


YOST 

SpecidLlties 

=^  of  the  =^:^ 

Superior  Sort 


Sockets 
Wall  Sockets 
W.  P.  Sockets 

Rosettes 

QlH  have 

speciaLl  merit 

and  distinctive 

advantages 

Yost  Electric 
Mfg.  Co. 


TOLEDO 


OHIO 


20th  CENTURY 

LAUNCHES 

When  figuring  on  your  summer  out- 
ing, we  know  you  will  be  in  want 
of  a  boat  of  some  description,  so 
you  can  enjoy  yourself  and  obtain 
the   benefit   of   your   vacation. 

SO  LET  US  FIT  YOU  OUT. 

RACINE  BOAT 

MANUFACTURING  COMPANY 


BOX  13,  RACINE,  WIS.,  U.  S.  A. 


The  ideal  gentleman's  pleasure 
craft.  The  finest  launch  that  floats. 
Speedy,  safe,  simple  and  reliable. 

15  FT.  FISHING  LAUNCH,  S150.00 

16  FT.  FAMILY  LAUNCH,   200.00 
35  FT.  CABIN  LAUNCH,   1,500.00 

Send  10  cents  for  8o-page  illus- 
trated catalogue  giving  the  truth 
in  deuil  about  the  best  boats  built. 
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"WOOD" 

RAILWAY 

ARC  LAMPS 


A^mviltiple-series  arc  lamp 
witK  no  extra  rheostats  or 
controllers.  Automatic  cut- 
outs a.n.d  self-contained  re- 
si-stance  control  regulation. 
The  result  of  23  years*  con- 
centra.ted  experience  in  arc 
lamp  building. 


Bulletin^  102&  Describes  Them 
Send  (or  it  if  interested. 


Fort  Wayne  Electric  Works 

MAIN  OFFICE  AND  FACTORY 

FORT  WAYNE.    -     -    INDIANA 


BRANCH  OFFICES— Boston  :  New  York  ;  Phiia- 
delphisi. ;  Syrtvcyse  :  Pittsburg  ;  Cincinnati : 
Grand  Rapids:  Chicago:  St.  Pa.ul:  St.  LovUs  ; 
AtlaLntn.;  Yokohama,  Jttpa.n. 
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ALLIS-gHILPSERS  GO., 

CHICAGO,  y.  S.  A. 

Sole  Builders 
of 

REYNOLDS 

CORLISS 

ENGINES 

For  All 
Power  Purposes 

SPECIAL  ENGINES  FOR  ELECTRIC  LIGHT  and  STREET  RAILWAY  PURPOSES. 

RIEOLER    PUMPS   AND   AIR    COMPRESSORS. 


SAVE 


The  Cosl  of  a. 


CHIMNEY 


BY  USING 


MechsLmcacl 
Dracft. 


B.  F. 

STVRTEVANT 

COMPANY, 

BOSTON,  MASS. 


New  York. 


Chicetgo. 


Philadelphia. 


London. 


^Biack  Diamond  File  Works  ^ 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  iosulation  and  mccbaaictl  purposes,  in  sheets, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VUUCANIZED  FIBRE  CO.,  -    Wirmington,  Del. 

KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBING. 

For  Electrical  and  Mechanical  Purposes,  Railway  Dual  Guards,  Waafaier* 
and  Packings.    Patent  Insulating  Cleats. 


MANirpACTURED  BT 


THE  KABTAVEHT  MAHUfflCTUBIHG  CO.  Wilmington,  Dil. 

STERLING    EXTRA    INSULATING    VARNISH. 

sterling  Extra  Black  Finishing:  Varnl.h, 

Sterling:  Blacic  Air  Drying:  Varnlsli, 

Sterling  Blacli  Core  Plate  Tarnish, 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 

Pltlsburg,  Pa.,  U.  S.  A.  Brougham  St.,  Blackfrlars  Road,  Salford,  Manchester,  Engltnl, 


Est.  ISii.t. 


Inc.  1895. 


Twelv* 
Mellals 
Awarded  at 

inlsrr.allonat 
Expo!;illons 


Special 
Prize 

Gold  Medal 
ai  Atlanta, 
1895. 


4^ 

'Jy  OVAVOOn^  ABK  0»  «AI<K  KX  KVJ3KV  I.,KAI>IBI«  HAKDWAKK 

4n(  STOHIi  ISI  TJtK  If'KITHO  STATES  ANI>  CANADA.  fj^f 

I    G.  &  H.  lARNETT  COMPANY,  | 

^  PHELADELPHIA,    PA.  ^ 
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^ 
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Sa*Oe  ^our  Kye^ 


The  WARD  TYPEWRITER'S  DESK 
LAMP  throws  the  light  just  where  it  is  needed. 
Keeps  the  light  out  of  the  eyes.  Is  adjustable 
in  every  way. 


McLeod,  Ward  6i  Co., 

27  The>.mes  Street,  New  York. 


-Tend    for  Illustrated  "BaoKlet. 


BARE  COPPER  WIRE. 

RUBBER    COVERED    WIRE. 

WEATHER  PROOF  WIRE. 

MAGNET  WIRE.  LAMP  CORD. 


POWER  CABLES. 


TELEPHONE  CABLES. 


OFFICE  WIRE. 


JOHN  A.  ROEBLING'S  SONS  CO., 

TRENTON,  N.  J. 

NEW  YORK.  CHICAGO.  CLEVELAND. 

SAN  FRANCISCO.      PHILADELPHIA.      ATLANTA. 


AGENCIES  AND    BRANCHES: 


Vol.  mm.  $3.00  Per  Airui.   Pssffi^  SXTcfffiS    CHICA&O,  OCTOBER  10,  1903. 


sr^t[.Vei'S'?r,L°rc°s:s,!    lo  Cemts  a  Un.     No.  15. 


SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 


RUBBER  COVERED,  WEATHERPROOF.   UNDERGROUND  AND  SUBMARINE. 


WesTEHN  SELLING  AGENT. 

H.   R.  HIXSON, 

1144  Monadnock  Block.  CHICAGO. 


The  Simplex  Electrical  Co. , 

I  lO  State  Street,  BOSTON,  MASS. 


1889— Paris  lExposition, 
Medal  for  Bnbber  Insulation. 

1893-WorId'8  Fair, 
Sledal  for  Bnbber  Insnlation. 


0^ 

^^^^r  ^k^^A  TB£  STAJfDARD  FOR 

^^■W  _^|^H  K1JBBFR  ISrSUIiJLTIOir. 

^^^^^^    'fRAp_~M>'>K'  Solo  Manufacturers  of 

Okonite  Wires,  Okonite  Tape.  Manson  Tape,  Candee  ""p^o'.? 
THE  OKONITE  CO.,  Ltd 

SfiiTlnt  ?h°S«°e';,  f  «»"»s"»-        253  Broadway,  New  York. 


"""■''Wires. 


Geo.T.  Manson.Gen'l  Supt, 
W.  H.  Hodglns,  Secy. 


INDIINA  RUBBER  AHD  INSULATED  WIRE  CO., 


MANUFACTURERS  OP 


Paranite  Rubber  Covered  Wires  and  Gabies, 

UNDERGROUND,  AERIAL,  SUIMARINE  AND  INSIDE  USE; 
TBLEPHONB,  TBLBQRAPH  AND  FIRB  ALARM  CABLES. 


All  WIrts  are  tested  at  Factory. 


joNESBOBo,  mn. 


Tli«  Incandvscent  lAmp  Rttplaoer  and 
Cleaner  replaces  and  clean*  any  o.  p.  lamp 
vt  any  haltht  or  angle. 

Incandescent  Electric  Light  Manipulator  Co., 
1 1 6  Bedford  St.,     Boston,  Mass. 


For  Porcelain  or  Clay  In- 
sulating 8pecialties,such  as 
Bushings,  Knobs  or  Cleats, 
Address, 

THE  AKRON  SMOKING  PIPE  CO., 

MOCADORE,  OHIO. 


ESTABLISHED  1875. 
COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR 

Practically  dust  and  water  proof.  For  Portable 
Drilling,  Tapping,  Reaming,  Emery  Grinding,  etc. 
Write  lor  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Bingliamton,  N.  Y. 

Gen'l  European  Agents,  Sells.  Sonnenthal  &  Co. 
86  Queen  Victoria  Street,  London.  England. 


HatioBal 

India 
Kabber  Co.'a 

RUBBER  COVERED 
'NM'IIQKS     A.IMO     O  A.IS1-IK@. 

OFFICR  AND  FACTORY:  BRISTOi..  R.  1. 


CRESCENT  RUBBER  INSULATED 

WIRES  AND  CABLES 

National  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

Ss'lMCLAv'sTRkET.  "B"*  <>'"<>*  ^^  Factory,  TRENTON,  %.  L 


The  simplest,  Most   Practical   and    ■T'L%««.     C^>^NRI  ^\  IM  I  ^^  A  I 

Economical  Turn-down  Electric  Lamp      |   fl  6     t  W  \J  111  \J  IVI I  O  /%  L 

ever  Invented. 

Style  1— Pull  string  for  bright  or  dim.    Style  2— For  variation  In  light  turn  bulb  one  way 
or  the  ether.   Write  for  booklet  and  prices.   All  voltages  and  batei. 

ECONOMICAL  ELECTRIC  LAMP  CO..  123  LiHerly  St.,  New  Yorii. 


THOUSANDS    IN    USE. 

Bipolar  and  Multipolar  Motors 

,  from  ii  to  60  horsepovrer.  Dyna- 

^^lli  mos  from  10  lights  to  700.  We  sell 

^^^Mor  rent.  Good  profits  for  agents,.* 

*"**  The  Hobarl  Eloc.Mlg.  Co.,Troy,  Ohio 


l-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO.,     PHILADELPHIA 


l^ttUR  Iff 


CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Clielsea,  Mass.,  New  Yorl<,  Chicago,  San  Francisco. 


'^i 


COPPERjfi'iM 


^ 


OfiSf 


■,  1201   ,^i-(t^^^ 


LIGHT 


If  you  want  light  to  see  objects  beiow  tlie  lamp 
USE    SHELBY    LAMPS. 


1 6  C.  p.  Horizontal  are  1 4  O.  P.  Vertical. 
7  C.  P.  Vertical. 


Other  makes  are 


THE    COIL    DOES    IT-IT'S    FLATTENED. 


LIFE 


Tiie  Longest  Life  at  Best  Efficiency. 
SHELBY      USEFUL       LIGHT      LAMPS. 

Pat.  Oct.  20,    I900. 

A  TRIAL   WILL   PROVE   OUR   CLAIMS. 

THE  SHELBY  ELECTRIC  CO.,  SHELBY,  O. 


^ESTIIH  Electrical  h$immi  Co., 


Waverly  Park,  NEWARK,  N.  J. 


lUuniBaied  Dial 
Siatioa  Insiriune&ta. 


Tbcs«  Instruments  are 
Cotuiructed  upon  the 
same  general  prin- 
ciple as  our  regular 
euodard  Portable  Direct 
Ourreot  Voltmeters  and 
Ammeters,  but  are  macli 
ImTRAr,  aud  tbe  working 
pvU  u-e  lQclo«ed  In  a 
osAtly  detlgned.  dost-proot 
«Mt-lroQ  cane  which  effect* 
iTelj  ablelds  the  lafltro- 
mente  from  dlgturblo^  la- 
flnenoee  of  external  mae- 
Betioflelda. 

BKRLiy— Earop««n  Weston 
Hsctn^i  Instrameat  Co,.  Blt- 


We«tOB  Standard   lUnmUiatod 

Dial  Fat«iitlal  Indicator. 

Style  B. 


Mon  Standard 

Portable  Direct  Reading 
Voltmeters  and  IMIUlvolt- 
meterfl.  Ammeters  and  Mil- 
ammeters,  Wattmeters 
eodVoltmeters,  for  Alter- 
nating and  Direct  Current 
01  r  cults. 

Onr  portable  laetrumente 
are  recognized  saatandardfl 
throu({bout  the  civilized 
world. 

Oor  Seml-Portable  La- 
boratory Standard  Volt- 
meters and  Ammeters  are 
stni  better. 

They  are  the  moet  relia- 
ble, abeolate  stsndarda  for 
Laboratory  aie, 

LONDON— Elliott  Brow..  Cen- 
tttry  Works,  Lewlaham. 


Pabis.  Frascz— E.  H.  Cadlot,  12  Rue  St.  Georgea. 


Xew  York  Office- 74  Cortlandt  St. 


NOTICE  TO  THE  TRADE. 


The  Edison  Primary  Battery  is  fully  protected 
by  patent,  No.  430,279,  dated  June  17,  1890, 
granted  to  Thomas  A.  Edison.  The  use  of 
renewals  purchased  from  unauthorized  persons 
is  an  infringement  of  this  patent,  and  wiU  be 
treated  as  such  by  this  company.     ::     ::     ::     :: 

EDISON  MANUFACTURING  COMPANY,, 

ORANGE,  N.  J..  V.  S.  A. 
83  Chumbsrs  Streot.  New  York.        304  W&bitsK  Avenue,  ChiaiA'c 
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^tfatMOMI   —M<M  ■—■III* 


HOW'S  YOUR  STOCK 


I 


OF  TRANSFORMERS  7  \ 


Don't  wait  until    everyone   wants   them    at    once,  but   order    . 

now  for  future  delivery,  | 

Bulletin  No.  59  describes  our  Type  M  Transformers.  J 

Write  for  Prices.  s 

=—  I 

WAGHER    ELECTRIC    MANUFACTURING  CO.,             I 

ST.  LOUIS,  U.  S.  A.  I 


Crocker-  Wheeler 
Company, 

^ 

Manufaotupers  and  ClBCtflcal  Engineoi's, 

^^BHHB^^BhM^^ 

AMPERE,  N.  J. 

^^Hj?             ™1^ 

./MMr 

SWIICHBOARDS 

'^ttfl^H| 

PANEL   BOARDS 

IMHi 

SWITCHES 

MOTOR    DRIVEN  BORING  MILL 

NORBITT  SPECIALTIES. 

With  a   Form    1   mottpr  and   the 
C-W  System    of    Speed   Control. 

Largest  Stock  in  the  West. 

It  Is  being  installed  in 
many  large  shops. 

STAMDARO  APPARATUS,  EOOHOHIICALLY  OPERATED. 

Crouse-Hinds  dectric  Co.,    1 

153  South  CUnton  Street                                       CHICAGO,  ILL.     1 

DUNCAN  INTEGRATING  WATTMETER 


FOR 


DIRECT  CURRENT  LIGHTING  AND  POWER. 

MOST  ACCURATE  AND  UP-TO-DATE  METER  UPON  THE  MARKET. 


RUSTPROOF 
NO  CONSTANTS 
SENSITIVE 
GOOD  MACNETS 
LARGE  DIAL 


DUNCAN  ELECTRIC  MFC  CO., 


LA    FAYETTfE,    INDIANA. 

SEND    FOR    DESCRIPTIVE    BULLETIN.    


ifflasffi^'T;®'!' 


sKiSB 


October  lO,   lOOj 


WESTERN    ELECTRICIAN 


/ 


TheElectric  Storage  BatteryCo. 

PHILADELPHIA 

Cbloribc  Hccumulator 


MANUFACTURER    OF    THE 


For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PRICE   LISTS    AND   DESCNIPTIVC   BULLETINS   FOUWARDCD   UPON    RCQUEST. 


-^SALES  OFFICBS- 


PaiLiDELpuiA.  New  YoKK,  BosTos.  Chicaoo.  Baltimobe.  St.  Louis.  San  Pramcisco,        Cleveland.  Canada.  Havana,  (Joba, 

Allegheny  Ave.        100  Broadway.       60  Stale  St.      Marquette  Bldg.    Continental       Walnwrlght  Bldg.  Rialto  Bldg.         Citizens'  Bldg.        Canadian  General        G.  F.  Greenwood,  Manager, 

and  19th  SI.  Trust  Bldg.  Electric  Co..  Ltd.  Toronto  34  Empedrado  St. 


American  Steel  &  Wire  Co. 


Chicago 


New  York 


Worcester 


Denver 


San  Francisco 


BARE   AND    INSULATED 

ELECTRICAL  WIRES 


CARBONS 

GONSUIVIERS  CARBON  CO 

-LANUCASTER,  OHIO,  U.  S.  Av 

Carbons  of  all  kinds  and  for  all  purposes. 


^         AMERICAN  BRAND 

WtATMERPBOOF  WIRE  AND  CABLES 


We  always  carry  a  large  stock  of 

WEATHERPROOF  WIRE 

for  prompt  ibipments.     Samples 
and  prices  on  application. 

AyERICAN  INSULATED  WIRE  &  CABLE  GO. 

Main  Office  and  Factory : 
241-247  S.  jetterson  St.,  CHICAGO,  ILL. 


PLATINUM   FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 
PUTINUM  FOR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
H*  lell  PUTINUM  In  any  quantity,  either  large  or  small.   We  buy  PLATINUM   or  anything 
containing  PLATINUM,  in  any  quantity. 


For  Incandescent  Lamps  and  Everythinq  Else. 

MANUFACTURERS  OF  PLATINUM   IN  ALL  SHAPES. 

Newark,  N.  i.  New  York  Office,  120  Liberty  Street. 
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Chic.  Fuse  Wire  &  Mfg.  Co... 
Chicago  Insulated  Wire  Co.. 

C.  M.  &St.  P.  R.R 

Clark  Wlrel.Tel&  Tel  Co..T.E. 
Columbia  Incand.  Lamp  Co.. 
Columbus  Ins.  Wire  &  Br.  Co. 
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MANUFACTURED   BY 


ALWAYS 


STOCK. 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc.    ^N I 

CHrCACO  EDISON  COMPANY,  139  Adams  Street.  CHICAGO. 


I  Go. 


—•——••< 


Nothing  is  so  Essential  in  Eiectrical  IWacltinery  as  RELIABILITY 
And  Nothing  Contributes  so  Much  to  Reliability  as  SIMPLICITY 


I 
I 


THE    WARREN    ALTERNATOR 

Is  Simplicity  Itself  Having  no  Brushes  or  Comm\ita.tor  a.nd  no  Revolving  Wire. 

BULLETINS  ON  APPLICATIO  N T  HEY  TELL  YOV  ABOVT  IT. 


i 
I 


lf|inl^TRicM^c.@. 

SANDUSKY,  OHIO,  U.  S.  A. 


Rumsey  Electrical  M'f's' Co.,  H.  B.  Cobo  &  Company,  Western  Electrlc«I  Supply  Co.,  C.  W.  Hobson, 

1211  Filbert  St.,  Philadelphia,  Pa.  114  Liberty  St.,  New  York.  St.  Louis,  , Mo.  Waco,  Texas. 

A.M.Searles,  C.A.Cotton,  0.  A.  Wilbur  &  Co. , 

1200  Fisher  Bldg.,  Chicago,  111.  129  Pearl  St.,  Boston,  Mass.  183  Crocker  lildg.,  San  Francisco,  CaL 

Carter  &  Qillespie  Electric  Co.,  Z.  C.  Miles  &  Piper  Co.,  W.  I.  Gray  &  Co., 

Atlanta,  Ga.  Seattle,  Wash.  Minneapolis,  Minn. 


I 
I 


t 
t 


STERLINC    KXTRA    IN8ULATINO   VARNI8H. 

Sterllne  Extra  Black  Finishing  Varnish, 

Sterling  Black  Air  Drying  Tarnish, 

Sterling  Black  Cope  Plate  Tarnish. 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A.  Brougham  St.,  Blackfrlars  Road,  Salford,  Manchester,  Englanl, 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


Direct  and  Alternating  Current 

Generators 

FOR 

Lighting,  Power  and  Railway  Service 

Modern  Design                                   Accurate  Construction                             Superior  Performance 

^ational  Rlectric  Company 

Milwaukee 

Clilcago:     Old  Colony  Bldg.                                                        Seattle  and       »„,,,, „  «.  n.-i,  r^ 

Pittsburg :     Qellatly  &  Co.                                                           San  Francisco  f  Kllbourne  &  Clark  Co. 

October  lo,   1903 
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THERE'S    NAUGHT    TO    FEAR 


I  •="      'VOVJ       l_ISI 


TYPE  C   INDICATING   FUSE   BEFORE   BLOWING 


Non-Aroing  Fuse, 

2S0   VOLTS. 
30    »»^c. 


D.  Sl  W.  Enclosed  Fuses 

THEY    ARE    A    SURE     PROTECTION. 

It      You       Oon'^      Know      ^kbou-t      TKem,      ^A/ri'te      Us. 


(Itukai  (ElwirirCmujmu^, 


TYPE  C   INDICATING   FUSE  AFTER   BLOWING 


GEMERAL    WESTERN  AGENTS 


264=266=268=270    FIFTH    AVENUE,  CHICAGO, 


<^^ 


IVe  Make 
Brushes 


,^^   ^^-^  ^^    ^^^    ^^     ^♦^ 


COLUMBIA  BRUSHES 

Like  everything  else  sell  on   merit:     That's  why   the  volume   of  our  brush 
business  is   many  times  that  of  all   brush   makers  combined. 


NO    CUTTIIMC 


IMO    HEATING 


NO    SPARKING 


Absolutely  and  permanently  self°lubricating.    No  excessive  commutator   wear. 
Let   us  send   you   a  set  for  which   you   don't   need  to  pay   if  they  don't  work. 

NATIONAL  CARBON  COMPANY 

Cleveland,     Ohio 


We  also  sell  Partridge  and  Solar  brushes. 


Get  our  Mo,  2B  catalog  free. 


^^  .^ 


<.v 


^<>^ 


.♦ 


#  /^  ^^  ^^' 


For  All 
Machines 


^  O  N>-      ^  Ci- 


<^^' \^ 


ELECTRICITY  FOR  ENBINEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  $3.60. 

ELECTRICIAN  PUBLISHING  CO., 
9  lO  Marquette  Building,  •  •  OMIOAOO. 


ACNETIC    SUSPENSION 

STANLEY   RECORDING  WATTMETERS. 

NO  WEAR.  NO   REVENUE    LOST. 

NO   FRICTION.  ALL   CURRENT   USED  RECORDED. 

Send  for  description  and  book  full  of  good  Information 

"ABOUT    METERS." 

STANLEY  INSTRUMENT  CO.,  GREAT  BARRINGTON,  MASS.,  U.  S.  A. 

EUROPEAN  OFFICE,  23  Boulevard  des  Itallens,  Paris,  Fran.5e. 

r  FOR  PACIFIC  COIST—JNO.  MARTIK&CO.,  San  Francisco,  Cal.,  LosAa£eles,  Cal.  and  Seattle,  Waih. 
Cai    pj>         AOCNXcJ     FOR  COLORADO,  IDAHO,  MONTANA,  NKW  MEXICO  and  WYOMINK- 
^"^^®        A<.*tl1    IO>  THE  HENDRIE  &  BOLTHOFF  M'fS  &  SUPPLY  CO.,  Denver,  Col. 

\     FOR  MEXICO-VICTOR  M.  BRASCHI  S,  BRO.,   Mexico  City. 
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NEW    YORK. 

Storage  Battery  Installations 


TRADE    MARK. 


FOR 

RAILROAD  REGULATING.  LIGHTING,  POWER  AND  ISOLATED  PLANTS. 

COULD    C,    E-M-F    BOOSTER    SYSTEMS. 

SALES  OFFICES: 

Boston,  89  State  Street  Chicago,  Rookery  Building  New  York,  25  West  33d  Street 

Century  Electric  Company,  San  Francisco.  Cal.  Pittsburg  Engineering  Company,  Pittsburg,  Pa. 

WORKS:    DEPEW,  N.  Y. 
BULLETINS  FURNISHED   ON  APPLICATION. 


CLASSIFIED    INDEX   OF    ADVERTISEMENTS. 


A.d)u8ters,  Inc.  I^amps. 

Inc.  El.  Lt.  Manipulator  Co. 
Anchors  (Tel.  &  Tel.) 

Matthews  &  Bro..  W.  N. 
AiuiiinciatorB. 

Central  Electric  Co. 
Edwards  <&  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Automobile  Repository. 

Central  Automobile  Keposty. 
Batteries  and  Jars. 

Central  Electric  Co. 
Edison  Mfg.  Co, 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

BellB,  BtLzzere,  Etc. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  ApoUance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  Dressing. 

Dixon  Crucible  Co.,  Jos. 
Leather  Preserver  Mfg.  Corp. 

Belting. 

Leather  Preserver  Mfg.  Corp. 

B  louvers. 

Sturtevant  Co..  B.  F. 
Boiler  Compounds. 

Dearborn  Drug  &  Chem.  Wks. 

Boilers. 

Babcock  &  Wilcox  Co. 
Illinois  Maintenance  Co. 
N.  Y.  Safety  Steam  Power  Co. 
Whitehead  Machinery  Co. 

Books,  Electrical. 

Electrician  Publishing  Go. 

Brushes. 

Central  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Fibre-Graphite  Co. 
Western  Electric  Company. 
Cable  Hangers. 
National  Tel.  Supply  Co. 
Western  Electric  Co. 

Cables.  (See  Wires  and  Cables) 
Carbons,     Points    and 

Plates. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Consumers  Carbon  Co. 
Dickey -Sutton  Carbon  Co. 
Electric  Appliance  Co. 
National  Carbon  Co. 
Relslnger,  Hugo. 
Western  Elect.  Supply  Co. 

Castings. 

New  England  Butt  Co. 
Smith  Co.,  S.  Morgan. 

Chains, 

Jeffrey  Mfg.  Co. 

Circuit  Breakers. 

Cutler-Hammer  Mfg.  Co. 
Cutter  Elec.  A  Mfg.  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
Western  Electric  Company. 

Westinghouse  El.  &  Mfg.  Co. 

Coal   and  Ashes    Hand- 
liug  machinery. 

Jeffrey  Mfg.  Co. 

Coils  and  magnets. 

Varley  Duplex  Magnet  Co. 
Western  Electric  Co. 

Commutator  Compound. 

Allen  Co.,  L.  B. 
McLennan  &  Co.,  K. 

Conduit  and  Conduits. 

Alphaduct  Mfg.  Co. 
American  Circular  Loom  Go. 
American  Conduit  Company. 
American  Stone  Conduit  Co. 
Camp  Company,  II.  B. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Field.  C.  J. 

Pittsburg  Sewer  Pipe  &  Con- 
duit Co. 
a?rague  Electric  Co. 
WeBtern  Elect.  Supply  Co. 


Contractors  and  Electric 
JLight  Plants. 

Crocker-Wheeler  Go. 
Ft.  Wavne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  Elec.&Mfg.Go. 

Cross -Arms,     Ptna     and 
Brackets. 

,Berthold  A  Jennings. 
Central  Electric  Go. 
Central  Manufacturing  Co. 
Eccleston  Lumber  Co. 
Standard  Pole  &.  Tie  Co. 
Towers  Pin  &,  Bracket  Co. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 

Cut-Onts  and  Sivitches. 

Bossert  Elec.  Const.  Go. 
Central  Electric  Co. 
Chicago  Edison  Go. 
Crouse-Ulnds  Electric  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Electric  Appliance  Go. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Dynamos  and  motors. 

Central  Electric  Co. 
Crocker-Wheeler  Co. 
Dustln  Co.,  Chas.  E. 
Ewing-Merkle  Elec.  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc 
General  Electric  Co. 
General  Inc.  Arc  Light  Go. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Illinois  Maintenance  Co. 
Jones  cfe  Son.  J. 
Mechanical  Appliance  Co, 
National  Electric  Co. 
Northwestern  Electric  Co. 
Sprague  Electric  Co. 
Stewart  Elec.  Co.,  John  A. 
Stow  Manufacturing  Co. 
Sturtevant  Co.,  B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 
Whitehead  Machinery  Co. 

Economizers,  Fuel 

Green  Fuel  Economizer  Co. 

Electric  Heating  Appl. 

American  Elec.  Healer  Co. 
Simplex  Elec.  Heating  Co. 
Western  Electric  Co. 

Electric  Railivays. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Electrical  and   mechan- 
ical Engineers. 

Alloway  Electric  Go. 
Arnold  Elec.  Power  Stat'n  Go. 
Badt.  F.  B. 
Baker  &  Co.,  W.  E. 
Brown,  Chas.  L. 
Bryan,  Wm.  H. 
Burch.  Edward  P. 
Butterfleld  J.  P. 
Byllesby  A  Co,.  H.  M. 
Byrne  Const.  Co..  M.  P. 
Carman  &Co.,  Chas.Whltney. 
Crumb  &  Company,  W.  H. 
Emmons  Elec.  Const.  Co. 
Felt  &  Co.,  Chas.  E. 
General  Engineering  Co., The 
Harvey.  W.  H. 
Humphrey,  Henry  H, 
Jackson,  D.  C.  A  W.  B. 
Kohler  Brothers. 
Michaels  A  Hilly. 
Orne  Electric  Co. 
fiargent  &  Lundy. 
Schott,  W.  H. 
Stanton,  Le  Roy  W. 
Wllmerding,  C.  H. 

Electrical  Instruments. 

(HecordlDg  and  Testing.) 

Central  Electric  Co. 
Diamond  Meter  Co. 


Duncan  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Go. 
General  Inc.  Arc  Light  Co. 
Illinois  Elec.  Specialty  Co. 
Jewell  Electrical  Inst.  Go. 
Machado  &,  Roller. 
Norton  Elec'l  Instrument  Co. 
PIgnolet.  L.  M. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Go. 
Western  Electric  Go. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 
Weston  Electrical  Inst.  Co. 

Electro -Plating  mach'y. 

Crocker-Wheeler  Company. 
General  Electric  Co. 

Elevators  -Conveyors. 

Jeffrey  Mfg.  Co. 

Engines,  6ras  and  Gaso- 
line. 

Lowell  Model  Go. 
Marinette  Iron  Wks.  Mfg.  Go. 
AVoolley  Fdy.  &  Mach.  Wks. 

Engines.  Steam. 

Allis-Chalmers  Company. 
Dustln  Co.,  Chas.  E. 
Illinois  Maintenance  Go. 
N.  Y.  Safety  Steam  Power  Co. 
Stewart  Elec.  Co.,  John  A. 
Sturtevant  Co.,  B.  F. 
Tod  Company.  William. 
Whitehead  Machinery  Co. 

Fans  and  Fan  motors. 

Central  Electric  Co. 
Crocker-Wheeler  Company. 
Edison  Mfg.  Co. 
Ewing-Merkle  Elec.  Co. 
General  Electric  Go. 
General  Inc.  Arc  Light  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Fibre. 

Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

FUes. 

Barnett  Co..  G.  &  H. 

Fire  Extinguishers. 

Monarch  Fire  Appliance  Co. 
Fixtures,  Oas  and  Elec. 

Beardslee  Chandelier  Mf  g.Co. 
Flashers. 

ReynoldsEl.  Flasher  Mfg.  Co. 

Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co.,  B..F. 

Fuses  and  Fuse  Wire. 

Central  Electric  Co. 
Chicago  Die  A  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg.Co. 
D.  &  W.  Fuse  Company. 
Electric  Appliance  Co. 
Western  EiecDnc  Company. 
Western  Elect.  Supply  Go. 

Globes,    Reflectors    and 
Shades. 

American  Refl.A  Lighting  Go. 
Ko.storia  Incan.  Lamp  Co. 
Phoenix  Glass  Co. 
Western  Electric  Go. 
Western  Elect.  Supply  Go. 

Graphite  Specialties. 

Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre-Graphite  Co. 

Heating   (ExhauMt 
Steam). 

Amer.  District  Steam  Go. 

Heating    ^ind    Ventilat- 
ing Apparatus. 

Sturtevant  Co.,  B.  F. 

Holders,  Inc.  Lamps. 

Incandesent    Electric   Light 
Manipulator  Co. 

Inspection  &.  Insurance. 

Hartford   Steam    Boiler   In- 
spection &  Insurance  Go. 

Insulating  macbiner^'. 

New  England  Butt  Go. 


Insulators  and  Insulat- 
ing materials. 

Akron  Smoking  Pipe  Co, 
American  Electrical  Works. 
American  Steel  &  Wire  Co. 
Central. Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  &  Ins.  Wire  Co. 
Kartavert  Mfg.  Co. 
Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Go. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Go. 
Standard  Underground  G.  Co. 
Standard  Vitrified  Gond.  Co. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Go. 
Westinghouse  El,  &  Mfg.  Go. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

Iiamps,  Arc. 

Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
Nernst  Lamp  Co. 
Osborn-Morgan  Co. 
Western  Electric  Go. 
Western  Elec.  Supply  Go. 
Westinghouse  El.  &  Mfg.  Go. 

Iiamps,  Incandescent. 

Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Central  Electric  Go. 
Chicago  Edison  Go. 
Colunibia  Incan.  Lamp  Co. 
Economical  Elec.  Lamp  Go. 
Edison  Decorative  &   Minia- 
ture Lamp  Dept. 
Electric  Appliance  Go. 
Ewing-Merkle  Elec.  Co. 
Fostoria  Incand.  Lamp  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Go. 
Nernst  Lamp  Co. 
Phelps  Company. 
Sawyer-Man  Elec.  Co. 
Shelby  Electric  Go. 
Standard  Elpc'l  Mfe.  Go. 
Sterling  Electrical  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

ijamps.      Incandescent— 
Replacers  &  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 

Lamps,  Xernst. 

Nernst  Lamp  Co. 

Lightning  Arresters. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Western  Electric  Co. 

Linemen's  Climbers. 

Klein  &  Sons.  -Mathias. 

magnet  Wires. 

(See  Wires  and  Cables.) 

manufacturers'  Agent. 

Raymond  III.  Francis. 

mechanical  Draft. 

Sturtevant  Co.,  B.  F. 

mica. 

Mica  Insulator  Go. 
Munsell  &  Co.,  Eugene. 

mining  Apparatus,  Elec. 

Crocker-Wneeler  Company. 
General  Electric  Go. 
Jeffrey  Mfg.  Go. 
Western  Electric  Co. 
Westinghouse  El.  &  Mfg.  Co. 

motors.  (See   Dynamos    and 
Motors). 

Nippers  and  Pliers. 

Klein  &  Sons,  Mathias. 

Patent  Attorneys. 

Johnston,  Thomas  J. 


Phosphor  Bronze. 

Phosphor  BronzeSm.Go.,Ltd. 

Platinum. 

Baker  &  Company. 

Poles  and  Ties. 

Beldler  &Co.,  Francis. 
Berthold  &  Jennings. 
Brooks,  Hall  L. 
Carney  Bros.  Go. 
Coolldge,  Marshall  H. 
Eccleston  Lumber  Co. 
Fowler,  John  H. 
Fowler-Jacobs  Company. 
Fulmer  Lumber  Co.,  D.  M. 
Hopkins  &  Co.,  A.  P. 
Kellogg  Switch.  A  Sup.  Co. 
Lindsley  Bros.  Co. 
Loud's  Sons  Co.,  H,  M. 
Maltby  Lumber  Co. 
Maus  A  Co.,  H.  H. 
Morse  Cedar  Go. 
Mueller  Company,   William. 
Page  &  Hill  Company. 
Perrizo  A  Song. 
Phelan.  D.  W. 
Pittsburg  &  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Roper  Lumber-Cedar  Co. 
Standard  Pole  A  Tie  Go. 
Standard  Tie  Company. 
Sterling  &  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentlne-Glark  Co..  The. 
Western  Lumber  A  Pole  Go. 
Whitmore,  A.  E. 
Wisconsin  TimberA  Land  Co. 
Worcester  Co.,  C.  H 

Polish  (metal). 

Hoffman,  Geo.  W. 
Porcelain, 

Akron  Smoking  Pipe  Co. 
Poiver  Transmission 

machinery. 

Jeffrey  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

Stilwell-Bierce  Smith- Valle. 

Pulleys. 

Smith  Co.,  S.  Morgan. 
Stllwell-Blerce  Smith- Valle. 

Rail  Bonds. 

American  Steel  &  Wire  Co- 
Rail  Joints. 

Concinuous  KaU  Joint  Com- 
pany of  America. 

Reliners. 

Gt  West.Smelt.ARefiningCo. 

Re  -  Winding— Repairs. 

Chicago  Edison  Go. 
Gregory  Electric  Go. 
Northwestern  Electric  Co. 
Stewart  Elec.  Co.,  John  A. 

Rheostats. 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Go. 
Gen'l  Inc.  Arc  Lt.  Go. 
Western  Electric  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Schools  and  Colleges. 

Electrical  Engineer  Inst. 

Second-Hand  mach'y. 

Dustin  Co.,  Chas.  E. 
Dyar.  H.  W. 
Gregory  Electric  Co. 
111.  Maintenance  Co. 
Matthews  &  Bro..  W.  N. 
Northwestern  Electric  Go. 
Stewart  Electric  Co.,  John  A. 
Walsh's  Sons  &  Co. 
Whitehead  Machinery  Co. 

Slate. 

Monson  Burmah  Slate  Co. 
Young.  A  B. 

Sockets  A:  Receptacles. 

PaisteCo.,  H.  T. 
Yost  Elec.  Mfg.  Co. 

Soldering   Sticks.  Salts 
and  Paste. 

Allen  Co.,  L.  B. 
Crescent  Co. 
Western  Electric  Co. 

Speaking  Tubes. 

Central  Electric  Go. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 


Speed  Indicators. 

Weston  Electrical  Inst  Co. 

Springs. 

American  Steel  A  Wire  Co. 

Storage  Ratteries. 

American  Battery  Go. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co, 

Supplies,  General  Elec. 

Central  Electric  Go. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
Ewing-Merkle  Electric  Co. 
General  Electric  Go. 
Manhattan  Elect'l  Supply  Co. 
Western  Electric  Go. 
Western  Elect.  Supply  Co. 

Sivitchboards. 

Grouse-Hinds  Electric  Co. 
Gen.  Incand.  Arc  Light  Co. 

Walker  Electric  Co. 

Telephones,  Telephone 
material  and  S'witch- 
boards. 

American  El.  Telephone  Co. 
Automatic  Electric  Co. 
Central  Electric  Co. 
Fahnestock  Transmitter  Co. 
Farr  Tel.  &  Const.  Supply  Go. 
International  Tel.  Mfg.  Co. 
Kellogg  Switcbb.  A  Sup.  Co. 
Moon  Mfg.  Co.,  The. 
Sterling  Electric  Go. 
Stromberg-Garlson  Tel.  M.  Co. 
Swedish-American  Tel.  Co. 
Western  Electric  Go. 
Western  Elec.  Supply  Co. 

Tools. 

Klein  A  Sons,  Mathias. 
Western  Electric  Co. 

Transformers. 

Central  Electric  Company. 
Crocker- Wheeler  Company. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Co. 
National  Electric  Go. 
Wagner  Electric  Mfg.  Co.. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Trucks,  Electric  Car. 

General  Electric  Co.  - 
Westinghouse  EL  A  Mfg.  Co 

Turbine  s.W^ater  Wheels 

Leffel  A  Co.,  Jas. 
Smith  Co.,  S.  Morgan. 
Stilwell-Bierce    Smith- Valle. 

Tarnishes. 

Sterling  Varnish  Co. 

Tulcanized  Fibre. 

Vulcanized  Fibre  Co. 

^VirelessTel.Apparaln«. 

Clark  Wlrel.TelA  Tel.  Co., T.E. 

W  i  r  <>    M«  asuring    m  a- 
chines. 

Minneapolis  Elec.  A  Const.  Co. 

Wires  and  Cables—mag- 
net AVires. 

American  Electrical  Works. 
Amer.  Insul.Wire  A  Cable.Co. 
American  Steel  A  Wire  Go. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Columbus  Ins.  Wire  A  Brass 

Co. 
Crescent  Ins.  Wire  ACbLCc. 
Electric  Appliance  Go. 
Empire  Wire  Co. 
General  Electric  Go. 
Indiana  Rub.  A  Ins.  WIreCo. 
India  Rubber  &  Gutta  Percba 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
National  India  Rubber  Go. 
New  York  Insulated  Wire  Go 
Okonlte  Co.,  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.  J.  A. 
Safety  Ins.  Wire  A  Cable  Co 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Waclark  Wire  Co. 
Western  Blec.  Supply  Co. 
Western  Electric  Company, 
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TH£    H.    B.    CAMP    CO. 


:  MANUFACTURERS  OF= 


"Camp"  Standard  Vitrified  Clay  Conduits  for  Underground  Wires. 
Installers  of  Complete  Underground  Conduit  Systems. 


SALES    OFFICES  = 


Room  85  Hartford  Building,  Chicago. 


170  Broadway,  New  York. 


LARGE 
FACTORIES 


riEL&CLAY-COnDUlTi     »= 


Mult;  pie- and- Single 


AND  WEST 

MODERATE 

PRICES. 

PROMPT 

DELIVERIES 

Write  or  le:epb^>iie  \our  rtiniiieiiients  and  we  wiU  submit  samples  and  prices. 

TELEPHONE  5928  BROAD. 

Agksts— F.  B.  Hadt  \-  Co.,  Monadnock  Block,  Chicago,  111.       The  W.  G.  Nagel  Eleetii 
Co.,  Toledo,  Ohio. 


Ileetiic 


ii 


ARE  YOU  INTERESTED  IN  CONDUITS? 
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IF  YOU  ARE 

WRITE    FOR    DESCRIPTIVE    BOOKLET 

AMERICAN  STONE  CONDUIT  CO.,  94  d%\l^i  sr 


CHICAGO. 


Pittsburg  Sewer  Pipe  &  Conduit  Company 


Manufacturers  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2,  3,  4  AND  6   DUCT. 

Superior  Conduits  for  under- 
ground  wires  a  specialty. 


General  Office  and  Faciory: 
PITTSBURG,    KAN. 


Branch  Office  and  Sale  Yard:    2417   East    18th    Street,   KANSAS  CITY,    MO, 


^J^t'.; 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GENL.  OFFICES:    CENTURY  BLOG  .NEWARK,  N.J. 

OVER  FIFTEEN  THOUSAND 

(15,0001  MILES  IN  USE. 

'^ji-'^^"*   Hi:ihest  Award  in  its  Class  at  Paris  Exposition, 
*'^'  1900,  and  Pan-American  Exposition,  Buffalo, 

1901. 


Underground  Conduits 


FOR    ALL    PURPOSES 


American  Conduit  Company 


MANUFACTURERS    OF 


Electrolysis   Proof   Bituminized 
Fibre  Conduit 

(patented) 


MADE  IN  ALL  SIZES,  2  TO  10  INCHES, 
SELF-ALIGNING,  NO  MANDRELS  RE- 
QUIRED. ECONOMICAL,  RAPID,  WITH 
HIGH    INSULATING   QUALITIES. 


170  BROADWAY 

NEW  YORK 


822  MANHATTAN   BLDG. 

CHICAGO 


336  MACY  STREET 

LOS  ANGELES 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL,  OrTLET  AND  JUNCTION  BOXES, 
Si;VITCHBOARJ>S,    PABiEL.    BOARDS,    SWITCHES,    ETC. 


IM 


FOR  OPEN  AND  ENCLOSED  ARC,  ALL  SYSTEMS. 


IllMOEErSDTTaN  (MtBOIT^aMBINY 


LANCASTER,  O.    ' 

OUR  ENCLOSED  ARC  CARBONS  ARE  STRAIGHT,  CORRECT  AS  TO  DIAMETER,  MAKE  SMALLEST   POSSIBLE 
DEPOSIT  ON  GLOBES,  AND  GIVE  A  STEADY  WHITE  LIGHT;  NOT  VIOLET  RAYS,  on  request  will  mail  samples. 
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This   Ad  is  drest  up  in  a  sort  of  odd 

Fashion  so  it  will  be  read.     We 

Assume  that  if  you  get  your  eye  on 

It  you  will  read  it  from  A  to  Izzard. 

If  3'ou  do,  you  will  learn  (if  you 

Didn't  know  it  before)  that  we  are 

Selling  the  latest  invention  offered 

To  the  electrical  trade — The 

Bryan-Marsh  "Imperial"  Incandescent 

Lamp  that  burns  out  after  eight 

Hundred  hours'  service.     If  you 

Have  never  heard  of  these  lamps 

You're  not  very  well  posted  on  the  subject. 

That  statement  may  sound  a  little 

Bit  blunt,  but  we  mean  it. 

Possibly  you  would  like  to  look  into 

The  subject  a  little  further.     We 

Can't  tell  the  whole  story  in  this 

Space — so  won't  try.     If  your 

Curiosit}'  is  excited,  write  us  at  the 

Below  address  and  we  will  tell 

You  what  kind  of  lamp  they 

Are — Why  they  are  made  and 

Why  you  should  use  them  at  once. 

We  won't  promise,  but  we  may  send 

You  at  the  same  time  a  few  of 

These  lamps  for  you  to  try. 

We  are  the  most  obliging  people  you 

Ever  met — but  you  will  oblige  us 

By  writing  us  at  once.     If  you 

Don't  want  to  buy  well  and  good. 

Just  write  any  way  to  the 

Ewing-Merkle  Electric  Co. — whose 

OfTice  and  Warehouse  are  at 

St.  Louis— in  the  "Show  Me"  State. 


4> 
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W.  E.  600  K.  W.  BOOSTER  FOR  SAINT  LOUIS  TRANSIT  CO..  40  K.W.  MACHINE  IN  FOREGROUND. 

WESTERN  ELECTRIC  COMPANY, 

CHICAGO.  NEW  YORK. 

SAINT  L0Ui5.  DENVER.  KANSAS  CITY.  PHILADELPHIA. 


EMPIRE  WIRE  COMPANY. 

HAONET     WIRE     AND     BARE 
AND    TINNED   COPPER   WIRE. 


FACTORIES  ,  LISBON.  N.  H. 


CHICAOO  OPPICBj,.  „,   ,,..,  „,,„„„  __ 
AND  STOCK      I  HO  W-  ''■4'V  BVREN  ST. 


Multiple  Circuit 
Receptacles 

permit  use  with  as  many  as 


different  circuits  in  a  single  line  uf 
moukJinK. 


H.  T.  PAISTE  CO., 
Chicago.  Philadelphia. 


Could  you  use  it? 
A  card  brings  sample. 


AMEI{iCAN"IS:r 

ARE  THE  BEST.    Send  for  descriptive  Circular. 

Absolutely  Non-Infringing. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

csT'D  009.         K1S.  Clinton  St.,  Chicago,  III, 


»••••*  ******  •••••••••••••i^ 


t  "STAR"  1'*^'^'"'^^'^^'*'''  ^ 


A  M  P  S  i 


i 


LONQ  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 

MADE    BY    THE    MOST    SKILLED    WORKMEN.      J*- 

STANDARD  ELECTRICAL  MFG.  l 
COMPANY,     :     Niles,  Ohio,  t 


DO  YOU  WANT  THE  BEST? 

Then  ALWAYS  buy 

THE  MAXSTADT  PATENT  JOINT 

Manufactured  and  sold  by  the  owners  of  the  Maxstadt  Patent  No.  655,905. 
This  is  the  best  Joint  on  the  msrket  and  gives  entire  satisfaction  wherever  used. 

No.  882  represents  the  Joint  ready  for  use. 

Talented  August  14,  1900,  in  the  United  States  and  Foreign  Countries. 


No.  882. 
No,  884  represenls  the  Joint,  twisted,  complete  on  the  line. 


No.  884. 

These  Joints  are  furnished  in  copper  for  copper  wire  and  in  tinned  steel  for  galvanized  Iron 
wire.    Samples  and  prices  will  be  sent,  without  charge,  upon  request. 

SOLE  OWNERS  OF  THE  MAXSTADT  PATENT  IMPROVED  AMERICAN  JOINT. 


CHICAGO  DIE  &  ELECTRIC  COMPANY, 


87-91    West  Lake  Street, 
CHICAGO,  ILL. 
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THE  SMITH-VAILE  ELECTRIC  TRIPLEX  PUMPS 


afford  an  excellent  means  for  pumping  water  for  House  service,  Hydraulic  Elevator  service 
Factories  and  Mills  desiring  an  independent  water  supply,  also  for  Mine  Work  and    :     :     : 

WATER  WORKS  SUPPLY. 

Can  be  located  wherever  electric  current  is  available,  and  require   little  or  no  attention 
after    once    installed.      We  make  steam  and  power     :      :::■.;:::::::: 

PUMPING   MACHIIiERY  FOR   ALL   PURPOSES. 

Jet  and  Surface  CONDENSERS,  Feed  Water 
Heaters  and  Victor  Turbine  Water  Wheels 

THE   STILWELL-BIERGE  &  SMITH-YAILE  CO., 

DAYTON,  OHIO,  U.  S.  A. 

New  York:  HI  Broadway.  Chicago:  311  Dearborn  St.  Boston:  73  Oliver  St. 

Philadelphia:  619  Arch  St.  Cleveland:  1116  New  England  BIdg.  Baltimore:  1107  Continental  Trust 

New  Orleans:  304  Hennen  BIdg.  Bldg. 

Sales  Agents:  FREDERIC  NELL,  97  Queen  Victoria  St.,  London,  Eng.    E.  F.  AUSTIN,  Smith  BIk.,  Pittsburg. 


PARAGON  REFLECTORS 


Silver=Piated 
Mirror  Reflectors. 

A  deep  cone,  for  use  with  any  system  oE 
incandescent  electric  light,  where  it  is 
desired  to  concentrate  a  very  powerful 
light  on  a  small  space.  Lined  with  silver- 
plated  mirror-plate  glass.  Increases  the 
light  from  twelve  to  fifteen  times.  Most 
valuable  in  show  windows  and  over  ma- 
chines,work-benches,  type  cases,  etc.,  etc. 

Thousands  of  this  style  used  in  show  windows. 
Qet  our  Catalogue  and  Price*. 


American  Reflector  &  Lighting  Co., 

271-273   FRANKLIN   ST<.   CHICAGO. 


Perfection  Dry  Bstiiery 

Power  Motor 

For  Models,  Small  Fig- 

.        ures,  Sewing  Machines, 

Jewelers'  Lathes,  Dental 

Drills  and  Phonographs 

Windings,  2,  4  and  6  volts  ' 

List  price,  S9.00 

«/.  JONES  &  SON 

Manufacturefs  of  Electrical  Agt/taratus 
64  CORTLANDT  ST.  NEW  YORK  CITY 


FOR- 


ATTRACTIVE  ILLUMINATION 


USE 


THE    MERIDIAN    LAMP. 

Combines  highest  efficiency  with  the  greatest 
simplicity.  Applicable  to  both  direct  and  alter= 
nating  current,  and  all  voltages  and  frequencies. 

No  special  connections  required — lamp  fits 
in  standard  Edison  socket. 

Inexpensive  in  first  cost  and  in  maintenance. 


GENERAL  ELECTRIC  COMPANY 

MAIN  LAMP  SALES  OFFICES:     HARRISON,  N.  J. 

Offices  in  all   Large  Cities. 
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NEW  CATALOGUES 

JUST    FROM    THE    PRESS 
COMPLETE,  COMPACT,  CONCISE 

No.  19.    For  the  Telephone  Trade. 

Telephones.  Teleplione  Material  and  Supplies. 

No.  20.    General  Elecfrical  Supplies. 

For  the  Electric  Light,  Street  Railway-man.  Siipi)ly-nian  ur  Contractor. 

These  two  Ijooks  cover  the  field  in  the  latest  and  best  in  Electrical  Supplies. 
H  you  are  in  our  territory,  which  takes  in  the  whole  country  except  the 
Eastern  states,  mail  us  your  business  card  and  we  will  send  the  proper 
catalogue  by  express,  prepaid. 


ELECTRIC  APPLIANCE  COMPANY, 

92  AND  94  WEST  VAN  BUREN  STREET,         :  CHICAGO 


EDISON  TELEPHONE  LAMPS 


The  Standard  for  Visual  Signals. 

They  save  the  "Exchange"  time  and  money; 
because  every  lamp  is  perfect.  Sure  to  fit. 
Sure  to  burn.  The  life  is  extremely  long — 
running  into  years. 

Be  sure  to  gel  the  EDISON. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Qeneral  Electric  Compaoy,  Harrisoa,  N.  J. 

CHICAQO  OFFICE,  MONADNOCK  BLOCIC. 


INDIA  MICA 


We  import  directly  from  India  and  handle  the  output  of 
the  best  mines.  A  large  stock  constantly  on  hand  enables 
us  to  make  prompt  shipments.  ALL  OTHER  QUALITIES. 
Prices  low. 

EUGENE  MUNSELL  &  COMPANY, 

NEW  YORK  AND  CHICAGO. 


WANTED 


You  Yfho  are  Tpoubied  with  Sparking  and  Cutting  of  Contmutatorm  to  Uso 


The  only  article  that  will  PREVENT  SPARKING. 
Will  keep  the  commutator  in  good  condition  and 
PREVENT  CUTTING. 


SO  Cts.  per  Stick.    $5.00  per  Dozen, 

For  Sale  by  all  Supply  Houses,  or 
FREE,  Sample  Stick. 


Absolutely  will  Not  Gum 
The  Brushes  >  >  > 

It  will  put  that  hipli  glosy  011  the  commutator  you 
have  so  lung  sought  aCtti-. 

K.  MgLENNAN  &  CO., 

Sole  Manufacturers, 
'JOSt  Title  aiKl  Trust  Bldg.,  CHICAGO,  ILL. 


VOLT -AMMETERS,! 

POCKET  SIZE. 


Transformers 


ypCf-AS^     ForTesting Batteries  and  Battery 
'^j.fti'^*     Circuits,  Locating   Faults, 

''^i3ai..tr--  KUHLMAN  ELECTRIC  CO. 

I  L.  M.  PICNOLET,  EJIviKIHA-IiT,     -     -    II«r>. 

I  78-80  Cortlandt  St.,  NEW  YORK,  N.  Y. 


NEW  FIELD   REGULATOR 


Magnets  and  All  Kinds  of  Coil  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


Design — Perfect.      Construction — The 

Best. 
Deterioration  of  resistance  impossible. 


HIGH 
IN 

X  '      Will  carry  overloads  without  injury. 

Grounding  impossible — owing  to  the  material  con- 
struction of  the  base  and  method  by  which  the  current- 
carryln;.^'  [)arts  are  connected. 

The  method  of  control — smooth  and  easy — will 
not  stick — nor  will  the  jar  of  machinery  cause  any 
cU'N'iation  of  the  lever. 

THE  CUTLER-HAMMER  MFG.  CO. 


D 


YNAMOTORS 

For  Telephone   and   Telegraph   Work 


Used  by  the  leading  companies  and  highly 
recommended  because  of  their  superior 
qualities.  Write  for  new  descriptive  bulletin 
No.  03103. 


SPRAGUE  ELECTRIC  COMPANY, 

General  Off  ices :    527  West  34th  Street,  New  York, 
Chicago  Office  :    Fisher  Building. 


BraLiicK 

New  York 

136  Liberty  St. 

Boston 
176  Fedoro.1  St. 
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FRANK  N.  PHILLIPS.  President. 
C.  N.WAGENSEIL,    TRCASURCR. 


EUGtNE  F.  PHILLIPS, 

CCNERAU  Manager. 


C.   ROWLAND  PHILLIPS.  ViCE-PBKS. 
C,R.  REMINGTON,  Jr.,  Sec 


AMERICAN  ELECTRICAL  WORKS, 


PROVIDENCE,  It.  I. 

BARE  AND  INSULATED  ELECTRIC  WIEE, 

ELECTRIC   LIGHT  LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

Ne-«-  Vork  Store,  W.  J.  Watson,  26  Cortlandt  St. 
CaicAQO  Store,  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Worlis. 

MAIN  OFFICES  AcvD  FACTORIES,   PHILLIPSDALE,  R.I. 


Electric  Heating  Apparatus 

SBND  FOR  64-PAUE  CATALOGUE, 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO.,   No.  1 1  Pine  Street, 

Cambridgeport,  Mass. 
CHICAaO,  Monadnock  Block. 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

NEW  YORK  CITY 

Patent  Soliciting. 


A  BURIAL 

IS    A    VERY    SIMPLE,    EASY    MATTER    IF    IT    IS    A 

Stombaugh  Guy  Anchor 

NO  DUG  UP  LAWNS,  NO  PITS  TO  BE  DUG.  NOTHING  TO 
PREPARE.  SIMPLY  SCREW  IT  INTO  THE  GROUND  LIKE 
A    CORK-SCREW. 


W.  N.  MATTHEWS  &  BRO.,  Distributers, 

603    Carleton    Building, 


ST.    LOUIS. 


Patent  Causes. 


GETAtiENl 


GLDERIN.Gl 
>:1:"G  SS.    i 


ii)(i.©llMElMS 


FOR  ALL  ELECTRIC  WORK. 

DO   IT   NOW   -GET    THE    HABIT 

of  telling  the  man 
"ALLEN    SOLDERING    STICKS    OR  NOTHING.  " 

A  Big  Sample  Stick  for  lOc. 

6ool<let  "Soldering  Sense'"  describes. 
L.  B.  ALLEN  CO.,  Inc., 

SOLE  ^1AKER3, 

^^     1334  Columbia  Ave..  CHICAGO.     __ 


TURN-DOWN  LAMP 

Teacties  peopla  to  use  more  current  by  turnluf 

lamps  down  Instead  of  out. 

Write  for  detailed  information. 

PHELPS  CO.,  50  State  St.,  Detroit,  U.  S.  A. 


Watson 
Motor 


Direct 

connected 

to 

Disk  Fan. 

Made 

in 

i8,  24,  30  and  36 

inches. 


-MANUFACTURED    BY- 


Mechanical  Appliance  Co.,  Milwaukee,Wis. 


T-^y  ••AlpKaduct" 
Flexible 
Conduit 


for 

Interior 

Wiring 
a-nd  note  the 

Superiority. 

Myrtle _f or  Sample  and  "Pipe. 

ALPHADUCT  MFG.  CO. 

522-524  W.  Twenty-Second  St. 
rew  YORK. 


Crimshaw. 


Raven  White  Core. 


Raven  Black  Core. 


ALL  OUR  WIRES  P^ss  inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufacture  CrimshaW'^i'l  Competition  Tapes  ^nd  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
114,  116  &   118  Liberty  St..  New   tork. 


BRANCHES:  ],,2%"JCAaO:^^ 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO: 
33  Second  St. 


NATIONAL  CODE  STANDARD 

'0,  K."  Weatherproof  lire. 
Slow  -  Burning  Weatherproof 
and  Slow-Bnrning  Wire. 


Prioes  and  Samples  on  Application, 


Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET.  R.  I. 


Bear  in  Mind  THE  WORTHINGTON 


Water-Tube  Sectional 

BOIL-ER 

is  side-tired,  and  set  in  batterr  in  units 
from  100  to  360  H.  P.  We  malie  our  end- 
tired  type  in  powers  from  20  to  125  H.  P. 


NO  BRICKWORK. 

NO  BENT  TUBES. 

NO  SCREWED  JOINTS. 


W??V?^,' 


CROSS  GECT10M 

100  to  360  H.  P. 


Iron  casing  a  system  of  doors  makes 
all  parts  accessible. 

CASING  Lined  with  Non-Conductor. 
LARGE  Power  in  Small  Space. 
High  Pressure  with  Safety. 

SEND  FOR  CATALOG. 


SAFETY  STEAM  POWER  CO.  «°#trfeir' 


N.  Y 

NEW  YORK         PHILADELPHIA 


Chicago,  III. 

SAN   FRANCISCO  BOSTON 


4!! 


WESTERN    ELECTRICIAN 


October   10,   1903 


WASTTEW,  *'OK  S.AJt,E  and 
timilcr  IVAWT  COLCJIIN  adveyiisi- 
fntnts  (50  words  or  kss),  $1.^0  am 
fnsertton;  addiizonal  xvords  ^c  each. 
POSITiOSr  WAKTE'D  adve-tUt- 

'nents  {jo  zoords  Of  less).   S'loo  an  in- 
teri^'on:   additional  -words  zc  each. 


POSITION   WANTED. 

In  an  electric  plant  byayoun£;maa  wbo  has 
some  knowLedge  of  the  work  and  desires  to  learn 
the  business.  Address  LOClf  BOX  814,  Fair- 
mont, Minn. 


POSITION    WANTED. 

As  assistant  superintendent  or  electrician  in 
f.harge  of  power  plant  in  Chicago.  Technical 
1,'raduate.  Two  and  one-half  years' experience 
on  commercial  te-^t  Hoors  of  two  of  largest  elec- 
I  rice  I  manufacturing  concerns.  Thoroughly 
actiuainted  with  the  management  of  D.  C.  and 
lou  and  high  tension  A.  C.  apparatus.  Salary 
890  pel  month.  Strictly  temperate;  age23.  Ad- 
dress BOX  264,  care  of  Western  Electrician, 
■ilO  Marquette  Bldg.,  Chicago. 


POSITION    WANTED. 

Electrical  engineer  with  eight  years'  experl- 
ttnce  as  mectianic.  draftsman  and  foreman  in 
dynamo  works,  electrical  railway,  modern  min- 
ing engineering  France,  Spain,  Russia,  United 
States.  Fluent  polyglot.  Would  like  to  represent 
s;rowing  up  firms  in  these  countries.  Address 
ItOX  2ei.  care  Western  Electrician,  510  Mar- 
ijuette  Bldg..  Chicago. 


POSITION    WANTED. 

As  superintendent  or  electrician  by  young 
married  man,  nober  and  good  character.  Teh 
years'  experience  in  construction  and  oper- 
ating alternating  and  direct  plants.  Capable 
of  installing  new  plant.  Best  of  references 
from  past  and  present  employers.  Good  reasons 
for  wanting  change.  Address  BOX  262,  care 
Western  Electrician,  5iO  Marquette  Bldg.,  Chi- 
cago. 


WANTED. 


One  experienced  incandescent  lam  p  salesman, 
at  once.  Address  THE  SHELBY  ELECTRIC 
GO.,  Shelby,  Obio. 


WANTED. 


Gentleman  with  about  $25,000  to  invest  in 
established  cedar  business,  poles,  ties,  posts, 
lumber,  etc.,  handling  l.OUO  to  1,200  cars  per 
year.  Can  show  net  profit  of  from  17^  to  1\)^ 
net.  Correspondence  solicited.  Address  BOX 
252,  care  Western  Electrician,  510  Marquette 
Bldg.,  Chicago.- 


WANTED. 


Three  experienced  incandescent  lamp  sales- 
men, by  an  old  and  well-established  company  not 
in  the  trust.  Applicants  will  please  state  age, 
experience  and  salary  wanted.  Address  BOX 
199,  care  Western  Electrician,  BIO  Marquette 
Bldg.,  Chicago. 


WANTED. 


^By  a  Arm  of  eleotricalcontractors  in  Michigan, 
a  competent  man  between  the  ages  of  25  and  35 
to  take  chnrye  of  construction  work.  Apply 
BOX  263.  care  Western  Electrician,  510  Mar- 
quette Bldg.,  Chicago,  giving  experience  and 
references. 


FOR   SALE. 

eK.  W.  Edison  220-volt  motor;  5  H.  P.  Eddv 
320-TOlt  motor;  1  H-P  Crocker-Wheeler  320- 
volt  motor.  WALSH'S  SONS  &  CO.,261.Wash- 
ington  St.,  Newark,  N.  J. 


ff^REGORY: 

ELECTRIC  cof 

54-62  5.CL1NT0N  5T.CHICA0O 

All  dynamos,  motors,  meters  and  transformers 
listed  by  this  Company  are  at  their  warehousee 
ready  for  immediate  delivery. 

FOR  SALE 

at  a  bargain  if  taken  immediately: 
1-400  K.  W.  Westinghouse  Alternator. 
1-200    ■'      Stanley  Allernalor. 
2-160    "      General  Electric  Alternators. 
3-120 

2-160    ••       Westinghouse  600  V.  Railway  Genera- 
tors. 

Largest  stock  of  second-tand  electrical  appa- 
ratus in  this  country.  Send  for  our  monthly 
liargaln  sheet  with  complete  list  and  net  prices. 
Byerythlng  fully  guaranteed. 


FOR   SALE. 

Electric  iiglu  jilaut  In  town  of  1,000  popula- 
tion. In  Hoe  shape  and  on  sound  hminclal 
basis.  I  did  not  want  lo  take  ii  but  wa.s  obliged 
to  and  now.want  to  sell  it.  New  generator  and 
tbor.'Ugbly  overhauled  since  takln';;;  possession. 
E.  E.  SECOR.  Bullalo  Center.  Iowa. 


FOR   SALE. 

One  A.  C.  Sw  itchl)oard,  made  l)y  Ft.  Wayne 
Electric  Works,  consisting  of:  Marble  I'anel 
48x4^xlH  inches.  Quartered  Oak  Frame  nicelj' 
carved  and  finl-hed;  one  Voltmeter,  one  Am- 
meter, two  Lightning  Arresters,  one  50  Amp. 
D.  P.  S.  T.  Switch,  two  Fuze  Blocks,  one  Switch- 
board Transformer,  one  Ground  i)etector,  one 
Rheostat,  two  Bracket  Lamps  and  complete  wir- 
ing. All  instrumenis  mounted  on  marble  bases 
This  board  has  been  used  but  a  short  time  a  d 
is  in  first  class  condition.  Price  reasonable. 
Madison  Light  and  Railwav  Co.,  Madison,  Ind. 


FOR    SALE. 

One  120  Lt..  6.6  Amp..  1200  C.  P.,  Brush  Arc 
Machine,  S700:  one  .50  Lt.,  6.6  Amp.,  1200  C.  P., 
T.  II.  Arc  Machine,  $225;  one  50  Lt.,  6.6  Amp  , 
1200  C.  P.,  T.  H.  Arc  Machine,  with  damaged 
armaure,  $140:  one  40  Lr..  6.6  Amp,,  1200  l.'. 
P.,  T.  H.  Arc  Machine.  $200:  150  T.  H.  Open 
Series  Arc  Lamps,  $2  each;  200  Street  Hoods 
with  Hanger  Boards,  50c  each.  F.  O.  B.  cars 
Janesville;wis.  JANESVILLE  ELECTRIC  CO., 
Janesvllle.  Wis. 


MOTORS    FOR    SALE. 


One  40  H. 
volt,  form  L. 
.  One  20  H. 
volt,  form  K. 

One  15  H. 
voli.  form  K. 

Manufactured    by    the    General   Electric  Co. 
Practl'.ally  new  and  in  perfect  condition. 

BADUER  BOX  &  LUMKER  CO., 
Orand  Rapids,  Wis. 


P.  motor,  3-phase,  60-cycle,  220- 
P.  motor,  3-phase,  60  cycle,  220- 
P.  motor,  3-phase.  60-cycIe,   220- 


Automobiles 

Charged,  Stored.  Repaired,  Pfhuiit. 
151  Michigan  Ave.,  -  CHICAGO. 


ROBT.  FERRIS'  BOOK 
ON  METERS 

IS  so  SIMPLE  THAT  ONE  WONDERS 
AT  THE  COURAGE  OF  THE  AUTHOR 

ITTELLS  JUST  WHAT  SOME 
PEOPLE  THINK  THEY  KNOW. 

Written  expressly  for  the  men  who  handle 
the  pliers. 
Sent  prepaid  on  receipt  of  $1.00.    Address 

ELECTRICIAN  PUB.  CO., 

510    Marquette  Bldg.,  CHICAGO. 


■'/«  the  Heart  of  the  Continent ' 


11,126  MILES 


of  railway  east  of  Chicago,  St.  Louis 
and  the  Mississippi  River, with  east- 
ern terminals  at  New  Yoi-k,  Boston 
and  Montreal,  are  embraced  in  the 

NEW  YORK  CENTRAL  LINES. 


For  No,  3  ot  the  Four-Track  Series,  contain- 
ing a  map  showing  this  Central  Railway  System 
of  America,  aend  a  two-cent  stamp  to  George  H. 
Daniels,  General  Passenger  Agent,  New  York 
Central  K.  K.,  Grand  Central  Station,  New  York. 


COMPLETE 

ELECTRICAL  PLANTS 

I  liave  for  sale  several  electrical  plants 
complete  that  have  been  replaced  by 
larger  equipment.  Can  sell  at  very  at- 
tracti\'e  prices. 

IN  SOME  C*SES  ANV  PORTION  OF  THE 
PLANT  CAN  BE  HAD  AT  A  BARGAIN. 

STERLING    BOILER   CHEAP. 

■2.^0  h  p.  Water  Tube  in  tirst-riass  condition; 
bus  e.vtra  set  ol  nc'W  tubes;  w  ill  be  sold  very  low 
if  talien  at  once. 

H.  W.  DYAR, 

1547  Marquette  Bldg.,     CHICAGO. 

WE  BUY  OLD  BELTS 

on  SCRAPS.  ANV  SIZE  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND   RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFC.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 


"NEW  TRAIN  SERVICE  TO 


French  Lick 

and 

West  Baden 
Springs." 

A  parlor  and  dining  car  now 
leave  Chicago  at  l2;oo  o'clock 
noon,  arrive  at  the  Springs  at 
8:45  p.  m.  Leave  Springs  9:00 
a.  m.,  arrive  Chicago  5:55  p.  m. 
Reservations  at  Monon  Route 
City  Office,  232  Clark  Street. 
Telephone  Har.  1245. 


ENGINES. 

18?^  and  32^.x30  Uuckeye  cross  compound.  650  H.  1'. 
19H  and  35x34  Williams  tandem  comiiouud,  .")U0  H.  P. 
16  and  24.\20  Porter-Allen  tandem  compound,  300  H.  P. 
13  and  2014x15  Arming;ton  Si  bims  cros(*<:Ompour.d.  250  H.  P. 
12  and  24x18  Williams  tandem  comixiund.  250  H.  P. 
10'..xl2  Taylor  automatic,  70  H.  P. 

BOILERS. 
250  II.  P.  Worthington  water  tube. 

50  H.  P.  Devine  tubular. 

II)  H.  P.  Vertical. 

Write  for  stoci*  list  of  dynamos  and  engines. 
ILLINOIS  MAINTENANCE  COMPANY,         1625  MARQUETTE  BLDG., 


CHICAGO. 


DETERIOHATE.    LSTAByiSMED    16  YEARS.  SOLD   BY  AGENTS    AND   DE 

U.S. METAL  POLISH 


0LISHE5  ALL  METALS.  Bp«ncm 


Samples  sent    f 

Geo.W.  Hoffman 


n5t.INOIAHAP0LI5.IND 


CORLISS  ENGINES  and  BOILERS. 


ENGINES. 

900  h.  p.  34x60  International  Pwr.  CoriiRS 

750  h.  p.  28x48  Harris  Double  Eccen.  Corliss 

500  h.  p.  16  and  30x42  Allis  Cmp.  Corliss 

400  h.  p.  23x60  neo.  H.  Corliss 

:JOU  h.  p.  20x48  Harris  Corliss 

225  h.  p.  18»42  Hamilton  Corliss 

200  h.  p.  12  and  22x42  Atlas  Cmp.  Gorlisi 

175  h.  p.  16x42  Alliv  Corliss 

125  h.  p.  14x36  St.  Louis  Corliss 

125  h.  p.  14x36  Putnam  Four  Valve 

85  b.  p.  12x30  Lane  and  Bodlev  Corliss 

500  h.  p.  24x48  Buulceje  Automatic 

400  h  p.  I614  and  28^4x27  Bucli'-ye  Comp.  Aut. 

175  h.  p.  15J^x24  Buckeye  Automatic 


BOILERS. 

1-350  h.  p.  Uabcocli  and  Wilcox  225  lbs. 
1-280  h.  |>.  Babcock  and  Wilcox  160  lbs. 
3-275  b.  p.  Babcock  and  Wilcox  130  lbs. 
1-175  b.  p.  Babcock  and  Wilcox  130  lbs. 
1-172  b.  p.  Babcock  and  Wilcox  125  Van: 
2-150  h.  p.  Babcock  and  Wilcox  135  lbs. 
1-250  n.  p.  <'aball  Vertical  160  lbs. 
1-72x18  Tubular  Boiler   125  lbs 

3  72x16  Tubular  Boilers  100  lbs. 
6-66x18  Tubular  Boilers   110  lbs. 
6-66x16  Tubular  Boilers    100  lbs.      , 
1-60x18  Tubular  Boiler  100  lbs. 

4  60x16  Tubular  Boilers  100  lbs. 

HEATERS. 

500  h.  p.,  400  h.  p.,  and  smaller. 


WHITEHEAD    MACHINERY    COMPANY, 
DAVENPORT,    IOWA. 


BEFORE    CONTRACTING    FOR 

I  N  O  A.  N  D  ESC  EIMT      ^  A.  IVI  P  S 

GET  THE 

STERLING    SPECIAL 

LITERATURE. 

STERLING  ELECTRICAL  MFG.  CO.  •  WARREN,  OHIO. 


ELECTRIC   HEATING  APPLIANCES 


....OF  ALL  KINDS.... 

AMERICAN  ELECTRICAL  HEATER  COMPANY, 

Write  for  Catalogue.  IT^d  19  Spencer  Street,  DETROIT,  MICM. 


Live  men  read   the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


CHICAGO    EDISON    COMPANY  REPAIR   SHOPS 


76    MARKET    STREET,  CHICAGO.       TELEPHONE    MAIN    1280. 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicited. 


OPEN    DAY   AND    NICHT. 

FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 


October  lo,,   1903 


WESTERN     ELECTRICIAN 


"0=M" ENCLOSED 
ARC  LAMPS 

FOR  ALL  CIRCUITS. 


SIMPLE, 
DURABLE, 
EFFICIENT. 


SEND  FOR 
BULLETINS. 


THE  OSBORN=MORQAN 
COMPANY, 

CLEVELAND,     -     »      ■    OHIO. 


VERY  LOW  RATES 
South  and  Southwest. 

The  Wabash  road  wUl  sell  Homeseeker's  Ex- 
cursion tickets,  October  20,  from  Chicago  to 
Mobile  and  New  Orleans  and  return  at  S16.00 
for  ttie  round  trip;  also  on  the  same  dale  to  a 
large  number  of  points  in  Arkansas,  Texas  and 
Indian  and  Oklahoma  territories  at  320.00  for 
the  round  trip.  Liberal  ^topovt'^  privilei;es. 
Final  limit  three  weeks.    Write  for  full  details. 

F.  A.  PALMER.  Assl.  Gen.  Pass.  Agt. 

311  Marquette  B  dg..  rHICAGO.  ILL. 


dLAItHiiK. 

THE  MONSOir  .gWlllH  SUTE  CO. 

PORTLAND,:  ME. 


For  Electrical  Purposes,    Everything  In  turned 

Slate. 

3nly  Finn  In  Vermont  who  makes  a  Specialty  of 

Alanufacturing  and  Drilling  Small  Slates 

for  Electrical  Purposes. 

AD         VnillSfS  MA>-UrACTrEEB, 

I     Di     lUUnUi    FAIR  HAVEN,  VERMONT. 


"Practical  and  to  the  Point" 

IS  ALL  THAT  XEED  BE  SAID  OF 

THE  TELEPHONE  HAND-BOOK 

Ly  IIeubert  LaWs  \\'ebe. 

160    Pages,    133    Illustrations, 
Cloth,    Price    $1.00. 

The  book  for  those  interested  in  telephony. 

ELECTRICIAN   PUBLISHING   CO., 

510  Marquette  BIdg., 
CHICAGO. 

NlCKELfgATE. 

^eNevflJorkXhicago^  StLouis  KX 

Offers  Three    Express  Trains 

Every  Day  between 

CHICAGO 

and  All  points 

EAST 

Through  Cleveland  and  Buffalo 

Through  Sleeping  Cars 

Day  Coaches  and  Dining  Cars 

Individual  club  meaU,  ranging  in  price  from 
35c  to  SI. 00;  also  service  a  la  carte.  .Midday 
luncheon.  .50c. 

CHICAGO  DEPOT:     La  Salle  SI.  Slallon. 
CITY  TICKET  OFFICE:     111   Adams  SI. 

JOHN   Y.  CALAHAN,   Gcncr.l  Amnt 
113  Adams  SIreel.  Room  298.  CHICAGO 


CKas.  C  Dustin  Co.* 

II  Broadway.  -  -  NEW  YORK. 

Electrical  and  Steam  Machinery 

DIRECT-CONNECTED  R.AILWAY  UNIT. 

225  K.  W.  Genera.1  Electric,  550-volt  gener».tor. 
type  m.  p.,  class  6-225-120,  Form  E,  direct  con- 
nected to  lb/4-30yix30  Buckeye  horizontal  cross- 
compound  engine. 

Rea-dy  for  immediate  delivery  and  in  excellent 
condition. 

ALTERNATORS 

One  200  K.  W.  Ft.  Wayne  "Wood,"  1,100  volts,  140  cycles,  single-phase. 
One  180  K.  W.  General  Electric.  2  300  volts,  60  cycles,  single-phase. 
One  180  K.  W.  Westinghouse.  2.300  voUs,  60  cycles,  single-phase. 
One  150  K.  W.  Stanley.  1,100  or  2,200  volts,  133,  cycles,  two-phase. 
One  120  K.  W.  General  Electric,  1,040  volts,  125  cycles,  single-phase. 
One  120  K.  W.  General  Electric,  2,080  volts,  125  cj'cles,  single-phase. 
One  120  K.  W.  Westinghouse,  1,100  volts,  133  cycles,  single-phase. 
One  90  K.  W.  General  Electric,  2,300  volts,  60  cycles,  eingle-phase. 
Two  75  K.  W.  General  Electric,  2,100  volts.  60  cycles,  two-phase. 
One  60  K.  W.  Westinghouse,  2,200  volts,  60  cycles,  two-phase. 
One  60  K.  W.  Westinghouse,  1,100  volts,  133  cycles,  single-phase. 
One  60  K.  W.  General  Electric,  1,040  volts,  125  cycles,  single-phase. 
Three  35  K.  W.  Thomson-Houston,  1,040  volts,  125  cycles,  single-phase. 

RAILWAY  GENERATORS,  500550  VOLTS. 

Two  500  K.  W.  General  Electric,  6-pole.  speed,  300  E.  P.  M. 

Two  300  K.  W.  General  Electric.  4-pole,  speed,  400  R.  P.  M. 

One  200  K.  W.  Westinghouse,  6-pole,  speed,  610  R.  F.  M. 

Two  200  K.  W.  General  Electric,  4-pole,  speed,  425  R.  P.  M. 

One  180  K.  W.  Westinghouse,  4  pole,  speed,  535  R.  P.  M. 

One'150  K.  W.  Fort  Wayne,  6-pole,  speed,  550  R.  P.  M. 

One  110  K.  W.  Eddy,  4-pole,  speed,  600  R.  P.  M. 

One  100  K.  W.  General  Electric,  4-pole,  speed,  650  R.  P.  M 

One  100  K.  W.  Walker,  4-pole,  speed,  750  R.  P.  M. 

Two  100  K.  W.  Edison,  bi-po'ar,  speed,  620  R.  P.  M. 

One  90  K.  W.  Thomson-Houston,  4-pole,  speed,  700  R.  P.  M. 

One  SO  K.  W.  General  Electric,  4-pole,  speed,  700  R.  P.  M. 

Three  S2  K.  W.  Thomson-Houston,  Type  D,  speed,  900  R.  P.  M. 

DIRECT-CONNECTED  UNITS,  125  AND  250  VOLTS. 

One  60  K.  W.  Eddy.  4-pole,  125-volt  generator,  with  13x12  Buffalo  Forge  engine 
Brand  new. 

One  60  K.  W.  Bergmanu,  6-pole,  125-volt  generator,  with  12x14  Watertown  engine. 

One  60  K.  W.  Commercial,  6-pole,  125-volt  generator,  with  8^-13x12  Armington  A 
Sims  tandem  compound  engine. 

One  50  K.  W.  unit,  consisting  of  two  25  K.  W.  General  Electric,  4-pole,  125-volt  gener- 
ators, with  one  triple  Expansion  vertical  engine. 

One  25  K.  W.  General  Electric,  6-pole,  125-volt  generator,  with  Qi/oxlO  Armington  & 
Sims  engine. 

Two  25  K.  W.  Westinghouse,  G-pole.  250-volt  generators,  each  with  9il0  Ball  & 
Wood  engines. 

ENGINES. 

One  22  and  40.'i60  Watts-Campbell  Corliss  cross-compound,  600-800  H.  P. 

One  20  and  36.'c48  Wheelock  cross-compound.  500-700  H.  P, 

One  14  and  17.x36  and  42  Slater,  twin,  400-500  H.  P. 

One  24x48  Hamilton  Corliss,  450  H.  P. 

One  23x48  Harris  Corliss,  400  H.  P. 

One  18x48  George  H.  Corliss,  250  H,  P. 

One  16x42  Providence  Greene,  200  H.  P. 

Two  18  and  30x16  Westinghouse  Compound.  250  H.  P.  each. 

Three  18'/axl8  Armington  &  Sims,  250  H.  P.  each. 

One  16x16  Erie  Ball,  175  H.  P. 

Two  14x13  Armington  &  Sims,  150  H.  P.  each. 

One  12x34  Brown.  100  H.  P. 

One  10x14  Straight  Line,  75  H.  P. 

This  is  not  a  complete  list.  Send  for  Bulletin  or  write 
for  quoteition  on  anything  you  intend  purchB.sing. 

We  hsLve  bl  large  stock  of  direct-current  gener&tors 
and  motors  of  all  voltages.  Also  8^lterna.tlng-current  motors 
Bi.nd  a.rc  genera,.tors, 

Babcock  &  Wilcox  and  return  tubular  boilers. 

Transformers,  arc  IsLinps,  street  r&ilway  cars  and 
equipment. 


We  Buy  or  Sell 


Let  us  macke  yo\i  a  proposi- 
tion for  the  pvircKoLse  of 
any  appaLrattvis  yo\i  may 
hoLve  for  disposdLl. 


REPAIR  SHOP 

OPEN   DAY  AND  NIGHT 

TELEPHONE  US. 

ARMATURE 

FIELDS 

REWOUND 


A  rare  chance  to  increase  the 
day  loads  on  Central  Station,  by 
notifying  customers  where  they 
can  secure  a  good  fan  for  little 
money.  We  have  ready  for  im- 
mediate shipment  150  Emerson  12 
inch  desk  fans,  52  volts, 125  cycles, 
^3.00  each. 

200  Westinghouse  13  inch,  52 
volts,  125  cycle  desk  fans,  84.00 
each. 

300  General  Electric,  12  inch, 
52  volts,  125  cycle  desk  fans, 
$4.00  each. 

Also  50  General  Electric,  12 
inch,  104  volts,  125  cycles,  swivel 
and  trunnion  fans,  at  a  price  of 
S5.00  each. 

All  f.  o.  b.  cars  Cincinnati,  O. 

Some  bargains  in  boilers, 
engines,    generators    and    motors. 

Write  us  stating  your  require- 
ments. 


John  A.  Stewart  Electric  Co. 

Offices:  Factory  and  Warehousa: 

430  Sycamore  SI.  LUDLOW,  KY. 

CINCINNATI,    OHIO 
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TRANSMITTER. 


RECEIVER. 


JUNIOR  TYPE  CLASS  "C"  WIRELESS  INSTRUMENTS. 


Thos.  E.  Clark  Wireless  Tel-Tel.  Go. 

MAIN  OFFICE,  DETROIT,  MICH. 

Mfrs.  Wireless  Instruments 

For  Short  or  Long  Distance 

electrical  specialties 

SPARK  COILS 

FOR  AUTOMOBILE  GAS  ENGINES,  ETC. 

Send  Stamp  for  No.  9  Bulletin.    Just  Out, 


FIVE 

GOOD 

BOOKS. 


NEW  DYNAMO  TENDERS'  HAND-BOOK. 
INCANDESCENT  WIRING  HAND-BOOK. 
BELL  HANGERS'  HAND-BOOK. 
ELECTRIC  TRANSMISSION  HAND-BOOK. 
TELEPHONE  HAND-BOOK. 


Electrician  Publishing  Co., 


Suite  510  Marquette  Building 
CHICAGO,  ILL. 


ONE 

DOLLAR 

EACHa 


S\A/EDISH  -  AIVI 


lOAIM 

-MAKERS    OF- 


JHOIMI 


■  » 


SUPERIOR    TELEPHONE    APPARATUS. 

CHICAGO,    ILLINOIS,    U.  S.  A. 


t 

i 

♦ 


The  Inspector     | 

AND  I 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 


I 


Mailed  anywhere  on 
receipt  of  price  .  ,  . 


ONE  DOLLAR. 


No    technicalities.  Substantially  bound    in  cloth. 

\  ELECTRICIAN  PUBLISHING  CO., 


I 


510  MARQUETTE  BUILDING,  CHICAGO, 


CATERING 

TO     THOSE     WHO 
DEMAND     QUALITY. 

American 

Electric  Telephone 

Company 


MAKERS 
OF    THE 


EXPRESS    SWITCHBOARDS 


HOTEL 

TELEPHONE 


CHICAGO 


ILL. 


"Button"  Type  Telephoive  Transmitter. 


Louder,  clearer  and  better  II 
every  way  than  the  "Solid 
back".  Let  us  tell  you  about  it. 


Send  for  Bookletm 


THE     FAHNESTOCK 
TRANSMITTER    CO., 

New  York  City. 


74  CortleLrvdt  SI.. 


October  lo,   IQO.^ 
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Kellogg 


V 


The  AppatroLtus 
of  tKe  Fvitvire^ 


If   we  coiiUl  buy  twice  we  should  OlU  bo  wise. 

A  serious  question  in  considering  what  tele- 
phone system  to  install  Is: 

Is  this  system  one  that  is  fully  developed,  or 
is  it  still  in  a.  transition  stage  of  experimental 
designing  7 

In  one,  two  or  three  years  from  now,  will  not 
the  very  company  that  ni\anufact\ires  it  have 
forgotten  it  ever  produced  apparatus  so  primitive? 

KELLOGG  apparatus  has  passed  the  ex- 
perimental stage.  It  is  the  finished  product,  and 
has  been  so  for  years. 


Kellogg  SwitcKboaLrd  i^ 
S\jpply  Company 

GREEN    AND    CONGRESS    STREETS 

CHICAGO 


346  Broadway 
New  York 


Electric  Bide. 
Cleveland 


Keystone  TelepKone  Bldg. 
PhlladelpKla 


Telephones  that  Challenge  the 
World's  past  Champions  to  an 
"International"  Contest. 


"INTERNATIONAL" 

TELEPHONES  STAND  UNEQUALED 


All  connecting  wires,  binding  posts  arrd  ter- 
minal screws  fully  concealed. 

No  exposed  metal  parts  form  a  part  of  the 
circuit  at  any  time. 

Tbe  only  instrument  of  its  kind  on  the 
market. 

fP'PG'nO'nilttQ'n  clear,  distinct  and  far-reaching, 
ilClllollliUul  impossible  to  deteriorate. 

Every  distinct  part  of  our  equipment  Is  made 
strong  and  durable. 

TrunlSn\  SWITCHBOARDS  ElCslSIf^^ 

FOR  i_NT  SIZE  EXCHANGH. 

"International"  apparatus  embodies  Jn  the 
construction  of  the  parts  many  new  features  of 
vital  importance  to  the  durability  and  efficiency 
of  a  plant. 

Correspondence  solicited. 

INTERMTIOML  TELEPHONE  MFG.  CO. 

Harriion  anil  Clinton  Sts.,  CHICAflO,  U.  S.  A. 


Central  Energy 
^  Telephone 


No.   188 

This  type  of  Instrument  Is 
strongly  recommended  for 
exchange  use. 

It  is  easy  to  maintain  and 
has  about  ',-,  the  number  of 
parts  of  the  ordinary  tele- 
phone. 

We  equip  each  instrument 
with    long-distance    trans- 
mitter,   receiver,   platinum 
,  contact    hook-switch,    In- 
I  duction  coil,  condenser  and 
I  a      self-contained     ringer. 
;  The  only  remarkable  thing 
about  this   is  (he  fact  that 
each  part  Is  of  such    high 
quality  as  to  be  in  a  distinct 
class  by  itself. 

If  interested  we  should 
like  to  mail  you  cur 

CENTRAL  ENERGY  TELE- 
PHONE BULLETIN  No.  5-E. 


STROMBERG  -  CARLSON    TELEPHONE 
MANUFACTURING  COMPANY. 


General  and  Eastern  Sales  Office  : 
ROCHESTER,  N.  Y. 


Sales  Department  : 
CHICAGO,  ILL. 


PATENTED  TELEPHONY 

A  review  of  patents  pertaining  to  Telephones  and  Telephonic  Apparatus  by  the 

American  Electrical  Engineering  Association. 

CONTENTS :  Introductory.— Percentage  of  Patents  Sustained.— Supreme  Court  Decisions. 
—Berliner  Case.— Induction  Coil.— Drawbaugh  Cases.— Hunnings  Transmitter.- Subscribers'  Calls. 
— Switchboards.- Law  System.— Mann  System.— Multiple  Board.— Express  System.— Raverot-Hess 
Systera.-Comparative  Advantages,  Multiple  and  Divided  Board  Systems.— Carney  Plug  Board.— 
Brief  Mention.— Automatic  Switchboards.— Conclusions.-Index. 

Patent  of  A.  G.  Bell,  No.  174,465.  Patent  of  Emile  Berliner,  No.  233.969.  Patent  of  EmIle 
Berliner,  No.  463,569.  Patents  of  Emile  Berliner  in  Parallel  Columns.  Patent  of  C.  A.  Cheever, 
No.  208.463.  Patent  of  H.  H.  Eldred,  No.  303,714.  Patent  of  Thos.  A.  Watson.  No.  356,258. 
Patentof  L.  B.  Firman,  No  283.334  Patent  of  M.  G.  Kellogg,  No.  247,199.  Patent  of  C.  E.  Scribner, 
No.  330.058.  Patent  of  C.  E.  Scribner,  No.  300.144.  Trunking  Principle.  Patent  of  Shaw  A 
Cdilds,  No.  319,856.  Mann  System.  Patent  ot  L.  B.  Firman,  No.  252.578.  Western  Union  Pin 
Switch.  Express  System.  Patent  of  Sabin  &  Hampton,  No.  513,534.  Subscriber's  Automatic  Sig- 
nal.   Raverot-Hess  System.    Patent  of  M.  J.  Carney,  No.  258,886.    Apostoloff  System. 


Handsomely  Bound  In  Cloth. 


Sent  Prepaid  on  Receipt  of  Price,  $1.50. 


EIECTRICIAN  PUBLISHING  CO.,   510  Marquatte  Building,    CHICAGO. 


THE  DA  WN  OF  A  MEW  ERA 


"As  the  sun  drives  the  mists  and  the  clouds  from  the  skies,"  so  the  AUTOMATIC  TELEPHONE  EXCHANGE  banishes 
the  troubles  of  the  subscriber  and  the  operating  company. 

Vfrite  to  the  AUTOMATIC  ELECTRIC   COMPANY,    CHICAGO,   for  their  new  book. 
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DID  IT  EVER  OOCUR  TO  YOU 

That  TIME,   LABOR  and  MONEY  are  saved  by 

DEARBORN  SCIENTIFIC  TREATIVIENT  OF  BOILER  FEED  WATERS? 


120  LrBERTY  STREET    NEW  YORK.:  7:0      il^  27-34  RIALTO  BUILDING,  C^IICACO. 


10  BRANCH.  OFFICES  IN  U.  S. 


t 


J)IXON'S    Graphite    Brushes    are    guaranteed    to   be 
smooth,  noiseless  and   non-sparking  under  proper 
conditions.   We  believe  them  to  be  every  way  superior  to  any  other 
make  of  graphite  or  carbon  brush.     Send  for  booklet  125  m. 

.TOSEPH  DIXON  CRUCIBLE  COMPANY,  Jersey  City,  N.  ,T. 


JEFFREYi^CHAINS 


:     FOR  CATALOGUE, 

ADDRESS     .       .      '     ' 

THEdEFFREYMFO.  00 
;,  COLUMBUS,  OJi  10. , 


ARE  YOU  LOOKING  FOR  MONEY? 

If  so,  buy  WALRATH  04S  OR  GASOLINE  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan°Amerlcan  Exposition. 

It  win  produce  as  eood  a  com- 
mercial liyht  as  that  of  an  auto- 
matic steam  engine,  either  belted 
or  direct  connected  generator. 
Simple,  Economical  and  Keliable. 

fcend  for  Catalogue  W. 

MARINETTE  IRON 
WORKS  MFQ.  CO., 

MARINETTE,  WIS. 

AGENCIES- 
801  Fisher  Building,  Chlcaffo.         619  Stevenson  Building,  Indianapolis. 
703  Bijou  Building,  Pittsburg. 
MacKay  Engineering  Co.,  149  Broadway,  New  York. 

Mackay  Engineering  Co.,  100  Boylston  St.,  Boston. 

Strong,  Carlisle  A  Hammond  Co.,  Cleveland. 


S.    MORGAN -SMITH 


CO., 

176  Federal  St.. 


ioCormick  Turbines 

4,000  H.  p.,  72  feet  head, 
arranged  to  drive  generator 
and  a  single  turbine  to  drive 
exciter.  Five  settings  built 
for  the  Hudson  River  Water 
Power  Company's  Spier  Falls 
plant  and  14  pairs  51  i  nch  for 
their  plant  at  Mecbanlcsvllle, 
N.  Y. 

Write  for  catalogue,  if  con- 
templating purchase 
of  turbines. 

York,  Pa.,    U.  S.  A. 


Boston ,  Mass. 


REG.JRADE  MARKS 


iiu 


JAo^iM/yvMttnM 


The  Phosphor  Bronze  SmeltingGo-Qmited, 

2200 .  WASrflNGTON  AVE;,PHILADELPHIA. 
"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

•1NGGTS,CASTINGS,WIRE,R0DS,'SHEETS,ETC. 


CASTINGS,  stamping!  .ANB^rflxasiNGS 
ORIGINAL  anp'S^:i:eMake:,rs  in  the'  U-.', 


BEST  OH  EARTH. 


BURGER  AUTOMATIC. 


For  ElectHc  Work 

REGULATION  AND  ECONOMY 
OP      FUEL     UNSURPASSED. 


WRITE  FOR  CATALOGUE  H 

Then  compare  It  with  some  Qas  Engine 
baud  books  that  cost  $1,00. 


Woolley 
Foundfy  &  Mach.  Works 

Box  4-00,  Anderson,  ind, 
U.  S.  A. 


THE  WILLIAM  TOD  CO. 

BUILDERS  OF 

CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


Main  Office  and  Works: 
YOUNCSTOWN,  OHIO. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,    PA. 


In  supplying  boilers  with  hot 
purified  water,  thus  keeping  a 
larger  heating  surface,  as  well 
as  !ne."ting  sudden  demands 
(or  power,  ihe 

GREEN'S 
ECONOMIZER 

is  but  beginning  its  savings  to  plant  owners.  What  has  been,  and  possibly 
will  again  be — cost  of  fuel — one  of  the  greatest  expenses  of  a  plant,  is  reduced 
from  10  to  20  per  cent.  ELECTRIC  LfGHT  AND  POWER  PLANTS 
having  a  Green's  Economizer  realize  the  greatest  saving.  We  will  be  pleased 
to  send  our  free  booklet  showing  construction  and  how  applied. 

THE  GREEN  FUEL  ECONOMIZER  CO. 


Sole  Manufacturers  in  the  U.  S.  A. 


MATTEAWAN,    M.    Y. 


THETELEPHONE  HAND-BOOK 

BY 

HERBERT  LA.WS  WEBB. 

Price  $1  00. 

A  complete  and  practical  work  in 
handy  pocket  size. 

PUBLISHED   BY 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  M;n-i|ucile  IJuilding,  Chicago. 


SAMSON  TURBINE 


We  lise  BOLTED  PLATE  COUPLINGS  on  the  upright  shafts  of 
our  SAMSON  because  they  are  more  RIGID  than  JAW  CLUTCH 
COUPLINGS,  and  are  not  liable  to  get  out  of  alignment.  The 
BUCKETS  are  made  from  flange  steel,  and  the  RUNNERS  are  keyed  to 
hammered  wrought  iron  or  steel  shafts. 

Write  Department  D  for  Catalog. 

JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  8.  JACKSON,  M.  E. 

MEMBERS 

AMERICAN  INSTITUTE   OF   ELECTRICAL   ENGINEERS 

AMERICAN   SOttlE-TY    OF     MECHANICAL     ENGINEERS 

AMERICAN   SOCIETY   OF   CIVIL    ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,    WIS. 


MAGNET  WIRE 


ROUND, 
SQUARE 

AND 
RECTAN- 
GULAR. 


TRADE  MARK., 

MANUFACTUIiKD  BY 

Columbus  Insulated  Wire  and  Brass  Co. 

COLUMBUS,  OHIO. 
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BRYAN,  WILLIAM  H. 

M.  Am.  Soc.  M.  E., 

Consulting  Mechanical  and  Electrical 
Engineer. 

Lincoln  Trust  Building.  ST.  LOUIS. 


I  CRUMB,  W.  H.  &  CO 

Engineers      C<intractors, 

telephone.engineertng  and 
construction, 

1263  Monadnock  Bldg.,  -  Cliicagi 


i 


KOHLER    BROS., 

Contracting     Electrical    Engineers, 
Lighting  Power  Railways, 

l8o4-ieo6-i8o8-i8io-i8i2  Fisher  Building, 
CHICAGO. 


ARNOLD   ELECTRIC 
1  POWER  STATION  Co. 

Engineers,  Contractors  for  Complete 
Electric  Plants.    Results  Guaranteed. 

SriTE  !?;!'.>.    MAKQFETTE    BLDU..    CHICAGO. 
NEW  YORK  OFFICE:  Tit  TRANSIT  HLi>G. 


CHAS.  L.  BROWN, 

Contracting  Electrical  Engineer. 

804  Fisher  Building, 
Telephone  Harrison  3698.       CHICAGO. 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 

ENGINEERS 

Design,  Construct  and  Operate  Railway,  Light, 

Power  and  Hydraulic  Plants. 

Examinations  and  Ivciiorty. 
NrwYork  LiaaJuUdiiitir.       -      CHICAGO,  ILL. 


i  EMMONS  ELECTRIC 
^^         CONSTRUCTION  CO 

<N0T  INCORrOR 

Electkical  Engineebs  andGontractor 

All  kinds  of  Electrical  JIacliinery 
and  Appliances  installed. 

■ir):;o.       81-8CLrtSalio  St.,CoiCAGo.  In      Ki; 


THE  M.  P.  BYRNE 
CONSTRUCTION  CO. 

GENERAL  CONTRAOTOES, 
Sewers,  Water  Works,  Conduits  and  Elec- 
tric Plants  a  Specliijtv. 
Room  30,  88  E.  WasliingtonSt.,   CHIOAGO.ILL. 


C.  W.  Cabman. 

Carman,  Chas.  Whitney 
&Co. 

CONSULTING   ENGINEERS, 
:  La  Sallb  Street,  CHICAGO. 


MICHAELS  &  HILLY, 

CONTRACTING  AND  ELECTRICAL  ENGINEEHS- 

ManuEacturers  of  Slow  Speed  Dynamos 

and  Uotors. 

Secondary  Tranpfcmers  for  Bells 

and  Annunciators. 


H,  J.Minliinnii 

Sec.  andUen'lSup't,  &^ 

General  Engineering 

C^       Ttttt  Consulting  and 

yj.  y     X  tLiLi    ContractingEngineers 

Telephonc3,ElectricLiplit,l^o\ver  Transmission 

Suite  U12. 135  ADAMS  ST.,  CHICAGO. 

I^j.  Long  Distance  Telepno..  e  Central  US.  ,n,^, 


W.    H.    HARVEY 

Engineei'  a^id  Co7itracior, 
Plans  and  Specifications  for  Complete  Plants. 
Electric,  Hydraulic  aiul  Steam  Installa- 
tions. Results  Guaranteed. 
uiTE  380  Randolph  Bldg.,  IMemphis,  Tekn. 


Humphrey,     Henry    H., 
CONSULTING  ENGINEER. 

Central  Lighting  Stations, 
Electric  Power  Transmission. 

Suite  1305,  Jhemical  Bi.nc,      ST.  LOUIS. 


^SSm^mM'^^^rs^^^^^M. 


Wurren  Orne,  W.  D.  Akeley. 

Orne  Electric  Co. 

ELECTRICAL    CONfTRACTORS 
Lighting,  Power,  Telephone, 

Room  314,  263  Dearborn  Street,  CHTCAGO. 


I  Long  DiBtanco  Phone  Central  2i48. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR, 
Specialties— Central  Station  Heating  Plants, 
1  Water   Works  Steam  Plants,  Electric  Light, 
I  Qas  and  Street  Railway  Plants, 
1  T220-2I  Marquette  Building,    CHICAGO. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 
Plans,  Specifications  and  Supervision  of  In- 
etallatlon  of  complete  telephone  plants. 
Special  Reports  on  Telephone 

Prcpertiea  and  Apparatus, 

411  Electrical   Bid','..   Cleveland,  Ohio. 


H.  N.  FENNER,  President 


J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNIGHT,  Treasurer 


NOL^AIMD     BUTT    COIVIF»ANY 

al   \A/ire 


MANUFACTURERS  OF 

IVI  acH  i  ner^f   -for   i  ris<-i  8  a'ti  n  g  ^loo-tric 

Brt^iding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Wlachines.    Cable  Covering  Braiders 


304  PEARL  STREET, 


PROVIDENCE,  R.  i.,  U.  S.  A. 


E.C.  auTM 


GT 


T^'   OF  CASSKl/rON. 


C^ssellon,  ■"■ 


-July  30th,    1903. 


Y/e stern  Electrician, 

Chicago,    111. 
Gentlecen:-- 

Encloced   I   hersv/ith  hand.  ;-ou  a  :'e\7  :. ,     .     /reft   for  $18.    in  pay- 

-'"""'   '^'    "•"-    enclo.':cc:    oill,    vrhich  kindly  receipt   ai;d  return,    and  greatly 
oblige.- 

Allov/  ne    to   coraplinient  you  on   the    circulation  of  the   "Western 
Electrician"   and   its   efficiency  as   an  advertising  mertiura.      Vie  had  our 
plant  advertised  in  other   electrical   journal.'^,  __..,    inquiries  brought 


t> 


.c-r-'-,7)r-i..   our   aa    in  your   colLUvxiS   far   exceeded   i;. 


of  any  other 


v^r.or. 


Very  re2pectfull.y. 
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CEDAR  POLES 


From  1 6  Feet  to  70  Feet. 
SPKCIAL,   PRICES  ON   SMALL  POLES. 


C.n. WORCESTER  CO. 

SUITE   IZ06  TRIBUNE  BLDG.  CttlCASO. 


Michigan  Poles 


White  Cedar. 

Good  Stock.  Quick  Shipments. 

PERRIZO  &  SONS,    -  Daggett,  Micli. 


POSTS.  RAILWAY  TIES.   SHINGLES.  ETC..  ETC. 


THE  MORSE  CEDAR  CO., 


Manufacturers  and 
Producers, 


SAGINAW,  MICH. 


IDAHO 


8,000  in  one  yard,  now  ready  for 
shipment.  40  ft.  to  70  ft.  long, 
7  in.  and  up  tops.    Must  be  moved. 


CEDAR 
POLES 


Large  stoclcs  Michigan  White  Cedar 
Poles.    Write  for  Prices. 


FRANCIS  BEIDLER  &  CO., 

519  W.  22d  St.,  Chicago,  III. 


LINE  BUILDERS'  TOOLS. 


Our  Tool   Book  tells  about   tbem. 
]l  is  of  interest  to  all  linemen.      Get 
a  copy  now.    FREE. 
Headquarters  for  Linemen's  Tools 


CHICAGO.ILL 


CEDAR 


WRITE 


POLES 


PRICES 


A.  P.  HOPKINS  &CO. 

ESCANABA,    MICH. 


Central  Manufacturing  Go. 

Cbattasooga, 
Tetj. 

Yellow  PlM, 
Oioss  Atms, 
Logait  Flss, 
Oat  Fins,  Electrical  UoallingE,  Oak  Btaoliets, 

LABOE  ATOCKH  UN   HAND. 

Delivered  prices  quoted.  P.  o.  B.  cars,  your  city, 
iu  any  quantity. 


STUDENTS 

Will   find   that   the  Western 
Electrician    can    help    them 
wonderfully   in   the   study    oi 
electricity.     Subscribe  now. 
$3.00  per  year,  in  advance^ 

Electrician  Publishing  Co., 

MtuBIO  Msr^iiett«BM|.,      •     CUI6A6I 


STANDARD    TIE    COMPANY,  1217-23  Chamber  of  Commerce,   Detroit,   Mich. 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 


PRODUCERS.  We  want  your  Inquiries  always. 


WHITE  CEDAR  POLES 

Hall  L.Brooks 

TOMAHAWK,WIS. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  811  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Cheimlcal    Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.  W.  PHELAN, 

277  Broadway,  New  York 


^OL-Eis     i»osnn 

Large  Assortment.    Quick  shipments. 

WISCONSIN  TIMBER  &  LAND  CO. 


MATTOON, 


WISCONSIN 


BUY  YOUR  POLES  FROM  FIRST  HANDS-THE  PRODUCER. 
0.  M.  FULMER  LUMBER  CO.,  bank  bldg.,  Chicago. 


CEDAR  POLES 

CARNEY  BROTHERS  COMPANY, 

610   Cliambcr  of  Gommerce,   CHICACO,' ILL. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBIAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


PINS 


towers  PIN  &  BRACKET  GO. 

ELLIJAY,   CA. 

MAIMUFACTUHCRB     OP 

Locust  and  Oak  Pins  and  Brackets. 


BRACKETS 


CEDAR  POLES  ruS's',d^?'"' 

SPECIAL    PRICES    UPON    APPLICATION. 
PROMPT    SHIPMENT    A    SPECIALTY. 

A.  E.  WHITMORE,  230-31-32  Lumber  Exchange,  Minneapolis.  Minn. 
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WHOLESALE 
PRODUCERS 


PDLEB 


LINDSLEY      BROS.      CO.  THE    LINDSLEY    BROS.      CO. 

(MICHIGAN       P01_ES)    CHICAGO.  :  ■  (WESTERN     P  DL.ES  )  SPOKANE.    WASM. 

ADDRESS      INqUlRIES    TO      CaENERAL      OFFICES        TRIBUNE      BLDG.    CHICAGO. 


OUR  DELIVERY  ON  TIES 


I  las     been    materially  1 
liettered     in    tlie    last 
few   days.    Better    uct 
iHir  price  on  either  the  "Steam"  ur  "Trolley"  size,  if  yon  are  at  all  interested. 

We  can  give  you  pointers  on  poles,  too,  especially  6,  6,'<  and  7  inch  thirties. 

Tr\'  us  on  the'  next  order,  especiallv  if  you're  in  a  hurry. 

MALTBY  LUMBER  COMPANY  IZ^'cTrt  ^ro»: 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constantly  on  Hand 


Poles 


IDAHO,  WISCOMSIM, 


NIIGHIGAS  . 


CEDAR  POLES 


FOR  TELEPHONE,  TtLEGRAPH, 
ELECTRIC    LIGHT,     TROLLEY. 


POSTS,    POLES.    TIES    AND    EVERYTHING    IN    WHITE    CEDAR 

YAKDS      IN    IDAHt}      AM>  '   AT      WASBBIKX,      Pl.l.M.MKlt      .\X1>       UBLLK,      WISCOX.SIX. 


JOHN.  H.  FOWLER 


GENERAL  OFFICE:    1705  FISHER  BLDG^.    CHICAGO. 

a u  nHi..... .  I  Washburn.  Wisconsin,  and 

Branch  OtIices.  |  sp„^j„j„„hi„g,„„ 


FOWLER-JACOBS  CO. 


YARDS  -  NEW  DOtUTH./VUNW.-  FLOODWOOD,  MINN.  -  WEIXERS.MINN. 


TIES 


(  Yellow  Pine  stock.  100,000 
i  6x8-8  ft.  Chestrv\at  and  Oak. 
I    large  stock,  standard  sizes. 


ECCLEsfoiiruiiBERco.,1  IDAHO  CEDAR  POLES. 


(Southern  W Kite  Cedar)      29  Broadway.  NEW  YORK 
long  lea.f  VoHow    Pine 


^^_    ^^^    .   (Southern  W Kite i;eciar>  .iy  nroaaway,  nr.in    «« 

nni     EC    ^   l°'^«   lea^f  Vellow    Pine 

^lil     ^^    /  octo^gonal  ».nd  square. 

■     ^Pita«»^#    \  CKestnxJt  and  Cypress.  •Prompt  dttixJrriej  ^rom  jloe 

Yellow  Pine  Cross  Arms,  Pins  and  Brackets,  ^-crucnyyard.cr  direct _f re, 


LOW  PRICES.    LONG   LENGTHS  A  SPECIALTY. 

YAPDa-  J  IDAHO. 
YARDS,  j  MONTANA. 

WESTERN  LUMBER  &  POLE  CO.,     ■     Main  Office,  DENVER,  COLO. 


IPa^XaW^  (Su^^fjoJ6ju  $A\\ywiftV  fc^jurw  €«C      ^AoAvwCAftV  ftA^y'WW<lU&<^U^v.    6Aeix^v<KW,"V^/UcW. 


JTa^eWHITEgElii 
of  all  sizes. 

Let  us  quote  you  prices. 

PACE  &  HILL  CO. 

Lumber  Exchange, 
MINNEAPOLIS,  MiMN. 


POLES 


W.  C.  STERLING  &  SON, 

MONROE,   MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


ROPER  LUMBER-CEDAR   CO. 

OFFICE:    Room  5  Leisen  &  Henes  Block, 
■VIE:iMOIVIirilKE,  .  IVIICI-I 


POLES 


itiiiuumiiiiitu»iuuiiiiiiuiiiaiiiiuuitiimnmnmiiinn»nminmmaimiiuii""jg 

RECOGNIZED  AS  THE   BEST  POLE 

3    .iiiivir'rn  for  trolley  lines. 


CEDAR  POLES  AND  POSTS 

w^  Mueller   company 

Main  office  IEII-I2-I3  MoKQuetfe  Building 

CHICAGO. 


JUNIPER 

POLES. 


The  Standard  Pole  &Tie  Co., 


505  Venezuela  BIdg..  New  York  City.  ^ 

^TTTmTTTTTTTTTTTTTTTmTTTTTmTTTTTTnmTTmTTTmnmmTimmnnmTTmmnTTTfnmTTTTTTIK 


POLES  TIES 

rULkWvH  H  MAI! 


CROSS  ARMS  AND  YELLOW  PINE 

J   to  order.    Write  us  your  requirements. 

f  H.  H.  MAUS  &  CO.,<'"c )  420WalnutSf.,Philadelpliia,Pa, 


MICHIGAN  WHITE 


LARGE  STOCK. 


PROMPT  SHIPMENTS. 


KELLOCC  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 
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Westinghouse 

Type  N  and  0.  D.  Transformers 

For  Lighting  and  Power  Service 


The  aging  of  Transformer  Iron  is  pro- 
duced entirely  by  high  temperature. 
The  Iron  Temperature  of  Westinghouse 
Type  N  and  O.  D.  Transformers  is  a 
minimum,  because  they  present  their  en- 
tire iron  surface  to  the  cooling  oil. 


2  K.  W.  Transformer  as  Attached  to  Pole. 


The  larger  sizes  of  Westinghouse  Type  N 
and  O.  D.  Transformers  arc  enclosed  in 
cases  having  corrugated  sheet  iron  sides, 
giving  a  large  radiating  surface,  thereby 
assuring  low  temperature. 


IS  K.  W.  Transformer  as  Attached  to  Wall. 


Write  for  Transformer  Publication  7007 


Westinghouse  Electric  &  Mfg.  Co. 


Sales  Offices  in  Every  Large  City 


Pittsburg,  Pa. 


October  lo,  1903 
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ROTARY  FLUSH 
SWITCHES. 


X, 


jr 


^ 


THE  HIGHEST 

GRADE  IN 

EVERY  PARTICULAR. 

MANUFACTURED  BY 

THE  HART  MFG.  CO., 

HARTFORD,   CONN. 


YOST 

Speci^Lhies 
Superior  Sort 


Sockets 
Wall  Sockets 
W.  P.  Sockets 

Rosettes 

a.11  have 

speciSkl  merit 

and  distinctive 

advantages 

Yost  Electric 
Mfg.  Co. 


TOLEDO 


OHIO 


O^x^ 


(jryCa-(--<LA^^y^ 


'    &y/'  Ml-  U  ^  {f  ^d^^-^.Z^'^- 


■l-u 


ill 


An  examination 
of  the  interior 

Of  the  Type  K  Integrating  Induction 
Wattmeter  reveals  some  of  the 
reasons  for  its  popularity 

COMPACTNESS  WITHOUT  CONFUSION 

RIGIDITY  WITHOUT  EXCESSIVE  WEIGHT 

PERFECT  ALIGNMENT  WITHOUT  AWKWARDNESS 

ALL  PARTS  ACCESSIBLE  ON  REMOVAL  OF  REGISTER 

BINDING  POSTS  CONTAINED  WITHIN  METER 

TAMPERING  AN  IMPOSSIBILITY 

ADJUSTMENTS  PERMANENT 


Permanent  accuracy  under  operating  conditions  is  a 
prominent  reason  revealed  by  service 


Lite  rature  is 
Bent  on  request 


FORT  WAYNE  ELECTRiO  V^OilKi 

Main  Office  and  factory,     Fort    Wayn-C, 
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VULCANIZED  FIBRE 


Highest  grades  lor  elecirica.1  insulation  and  mecbanical  purposes,  in  sheets, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  00  application. 


VULCANIZED  FIBRE  CO.,  -    Wiimingfton,  Del. 


''  SAFETY "  RUBBER  COVERED 

WIRE    AIMD   CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
IVI.      B.     AUST-IIM     &    00., 

CHICAGO  REPRESENTATIVE. 

THE  SAFETY  INSVI/ATED  WIRE  &  CABLE  CO., 

WORKS:  layonne,  N.J.  114-116  I.IBJE:RTY  STJBEET,  IV.  Y. 


y'^^^^^hs 

1 

^MP^S^^w^^ 

m 

M 

feBB               \ 

M 

^I^^^P 

w 

^^^^^ 

STURTEVANT 
ELECTRICAL 
PRODUCTS 

INCLUDE 

ELECTRIC    FANS    AND    BLOWER,  in  100  types  and  sizes. 

ELECTiCiC    PROPELLER.    FANS    In  all  sizes  from   18  to   120  inches,  and  In 
capacities  from  2.000  to  175,000  cubic  feet  per  minute. 

MOTORS    AND    GENER.ATORS  in  100  types  and  sizes  from  'i  to  125  11.  P.— Bi- 
polar, 4-pole,  8-pole,  and  open  and  enclosed  type. 

GENERATING    SETS  In  55  styles  and  sizes  from  M  to  100  K.  W. 

Special  designs  of  all  our  products  to  meet  any  requirements. 


B.  F.  STURTEVANT  CO.,  boston,  mass. 


New  York 


PhilaLdelphiaL 


Chicakgo 


London 


^Black  Diamond  File  Works  |{ 


£8t.  1L«IU». 


Inc.  189S. 


"^  &VU,  tHKH>»  ABE  OW  SAWB  15!  JBVEBY  LBADIlve  HAKDWABE 

4(f|  BTOaK  ISr  a'MK  ^JM'A'ED  statbs  axd  cakada. 

I    I  &  H.  BJliiETT  COMPANY, 


Twelvt 
Medals 
Awardad  at 
International 
Expositions 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
189S. 


^^  »-i|IILADELPHIA,    PA.  ^ 


BARE  COPPER  WIRE. 

RUBBER    COVERED    WIRE. 

WEATHER  PROOF  WIRE. 

MAGNET  WIRE.  LAMP  CORD. 


POWER  CABLES. 
TELEPHONE  CABLES.  OFFICE  WIRE. 

JOHN  A.  ROEBLING'S  SONS'CO., 

TRENTON,  N.  J. 


AGENCIES  AND    BRANCHES: 


NEW  YORK.  CHICAGO.  CLEVELAND. 

SAN  FRANCISCO.      PHILADELPHIA.      ATLANTA. 


M,  mm.  $3.00  Per  Amui. 


Copyright.  J«W,  bj  Klectrlolan 
Publishing  Compact ,  (Jhlcafco. 


CHICA60,  OCTOBER  17-,  1903, 


Enterod  At  Chicafto  PotitofiHoe  aa 
ni»ii  mutter  oiT  the  Bscond  clasB. 


10  CciTS  &  Um,       Ko.  16. 


JMDI     CV  INSULATED 

>llwlr   L.CiA.  WIRES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF.   UNDERGROUp  AND  SUBMARt^.- 

''"R^mxsbN""'       The  Simplex  hectrical  C<S 

Monadrwck  Block,  CHICAGO.  I  10  State  Street,  BOSTON,  MASS. 


WeSTERN   SELLING  AGENT. 
H.   R.   HIXSON, 

ii«»  Monadrwck  Block,  CHICAGO 


1889— Paris  Sxposltion, 
Sledal  for  Bnbber  Instelation. 

1893-trorld's  Fair, 
Medal  for  Rubber  Ensnlation. 


TRADEMARK. 


THE  STAITDARD  FOR 

RUBBER  ISfSSlTIiATIOSr. 

Sole  Manufacturers  of 


CHICAGO    INSULATED    WIRE   CO.. 

152-154  LAKE  STR-EET. 

B&re  ».sid  Insulated  Wires  and  Cables. 
Galvanized  Steel  Strands. 


Okonite  Wires,  Qkonite  Tape,  Manson  Tape,  Candes 
THE  OKONJTE  CO.,  Ltd 

riL7lnS?i;:«'.';.f""»i>«"-        253  Broadway,  New  York, 


Wiather. 
proof 


Wires. 


Geo.T.  Manson, Gan'ISupl, 
W.  H.  Hodglns,  Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OP 

Paranite  Rubber  Covered  Wires  and  Gables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 
TELEPHONE,  TELEORAPH  AND  PIRG  ALARM  CABLES. 

All  Wires  are  tested  at  Factory.  JTONESBOBO,  INOl, 


CRESCENT  RUBBER  INSULATED 

WIRES  AND  CABLES 

Nationsl  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

S3"lMci!AY°STFikEf .  M^"  OHi^*  ^^  Factory.  TRENTON,  «l  I. 


STANDARD  UNDERGROUND   CABLE  CO. 


323  The  Sookery,      Westlngbouse  Bldg., 
Chicago  Pittsburg. 

Mills  Bldg.,  San  Francisco. 


56  Liberty  St.,        1225  Betz  Bldg,, 
New  York  City.        Philadelphia,  Pa. 
10  Post  Office  Square,  Boston. 


BARE  AND  WEATHERPROOF  WIRES  AND  CABLES. 

Rubber  Covered  Wires  and  Cables.       Underground  Cables  for  alt  Purposes. 


THOUSANDS    IN    USE. 

Bipolar  and  Multipolar  Motors 

',  from  \i  to  50  horsepower.  Dyna- 

Jilmos  from  lOllghts  to700.  Wesell 

^^r:4oT  rent.  Good  profits  for  agents. . 

""  '  The  Hobart  Elec.Mfg.  Co.,Troy,  Ohio 


HYLO 

TURN-DOWN  LAMP 

TsMbes  peopla  to  use  more  current  by  tnmtii| 

lamps  down  Instead  of  out. 

Write  for  detailed  Information. 

rHELPS  CO.,  50  State  St,  Detroit,  U.  S.  A. 


BEFORE    CONTRACTING    FOR 

I  IM  O  A.IM  DESCENT      1.  A  IVI  P  S 

CET  THE 

STERLING   SPECIAL 

LITERATURE. 

STERLING  ELECTRICAL  MFG.  CO.  -  -  WARREN,  OHIO. 


Inb  Pittsburg 

PHOENIX         N-  York 

GLASS  CO.    '^'""^" 

Manufacturers  of 

Electric  Globes  and  Shades,  both 
Arc  and  lacaodescent 

Inner  and  Outer  Qlobes  for  all 
enclosed  arc  systems 

CATALOOUES   SENT   ON    REQUEST 


.City. 


EMPIRE  WIRE  "i^^ltj^l 

HAQNET     WIRE     AND     BARE 
AND    TINNED   COPPER   WIRE. 


WCTOIf/£s]f,^^§^Vk 


AND  STOCK      I  *•'  "^  "^^^  BURjBN  ST. 


Magnets  and  All  Kinds  of  Coll  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


H.  N.  FENNER,  President 


J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNIGHT,  Treasurer 


IMOU.AIMD     eUT-r    COIVIF»AINiY 


MANUFACTURERS  OF 


chiinery  for   I  risi>ilsi1:i  ng 


•trical   \A/^ir 


Bri^ldlng,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  M£).ciiines.    Cable  Covering  Braiders 

niMK     ^A.STINOS    A.    SfBKCI  ^.t-TV' 


304  PEARL  STREET, 


PROVIDEWCE.  R.  I.,  U.  S.  A, 


^ESTIIN  ElecMcal  \n\nm\A  (Jo, 


Waverly  Park,  NEWARK,  N.  J 


Ilhaisaled  Did 
Station  IsstruiDnts. 


Theac  Inatrumeots  are 
OonMructctl  u  [t  o  n  the 
name  general  prin- 
ciple as  our  regular 
SUocUTd  Portable  I>ir«ct 
Oorrent  Voltmeter*  and 
Ammotoni,  Init  are  much 
l*r(r«r,  and  the  working 
pttrtt  are  Incloned  io  a 
neaUy  dealffoed .  ^last-proof 
oaat-lroo  cue  which  effect- 
trely  ihlelda  the  lontru- 
m«nta  from  dUeorbluK  In- 
flnencen  of  exiemat  mag- 
MttefUldi. 

BCRUn.-Earopeaa  Weston  Bloc 
Mc^lQvtntmeot  Co^  Rlttenrtrmais 
Po.  a. 

PiRTi,  FlUXCX— I 


Weston  Standard  Illuminated 

Dial  Potential  Indicator. 

Style  B.        "Flush  Type." 


f eston  Standard 


Pfvtable  Direct  Keadlns 
Vultmetera  and  Milllvolt- 
metera.  Ammeternond  Mll- 
ammpterf^.  Wattmeters 
and  Voltmeters,  for  Altera 
natlng  aoa  Direct  Ourreot 
Olrcultfl. 

Our  portable  InBtrnmenta 
are  recoffnlzed  aBataDdards 
throughout  tbe  civilized 
world. 

Oar  Seml-Portable  La- 
boratory Standard  Volt- 
meters oQd  Ammtiters  are 
still  better. 

The7  are  the  most  relia- 
ble. Rtj«>lQte  fltandarda  tor 
Laboratory  ace. 

IX>NDON— Elll-^tt  Bros..  Century 
Work*,  Lewlnboiu. 


\ow  Torfe  Offlce-74  CoTtlandt  St. 


SILVER-PLATED 
MIRROR  REFLECTORS. 


A  flat  Reflector,  for  use  with 
any  system  of  incandescent  elec- 
tric light,  where  it  is  desired  to 
•pread  the  light  considerably. 
Its  silver  plated  mirror  plate 
lining  makes  it  most  eSective  and 
pleasing,  and  always  as  good  as 
new. 

Convex,  reflecting  slightly  be- 
lO'.v  the  borizotital  in  all  direc- 
tions. Used  in  stores,  etc.,  fcr 
general  illumination. 

GUI    OLK    IKW.'Be. 


American    Reflector    &>    Lisrhts 


271-273    FRANKLiiM    STREET,    CHECACO. 
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'j>g>— »ni««i>m>»(ii»«?'< 


is  llo  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

IRSHANA/ 


Authorized  Manufacturers  of  th« 


WIRI 


I  The  India-Rubber  and  Cutta-Percha  insulating  Co., 

MAIN  OFFICE,  Glenwood  Works, 

I O  Cortlandt'st.,  New  York.  Y  ^>  M  1^  E  R  S  f      INI  .    Y  . 

(1092S) 


5gmgK8«gl■TO:;:::^^v^v«ltf>»»K8:«8r8::HH^ 


SCHEEFFER  INTEGRA  TING 

WATTMETER 

TYPE  E  FOR  ALTERMATtMO  GUmtENT       TYPE  F  FOR  OIREOT  OURRENT  CIRCUITS 

DUST    AMD    BUG    PROOF 
IMPROVED  CONSTRUCTION 


\ 


TYPE  e. 


rrper. 


Moving  parts  are  extfomoly  light. 
Insuring  a  highly  sonsltlvo  mnd  ao- 
curate  meterm 


WHITE  FOR  PRICES  AMD  OESORIPTIVE 
UTERATURE, 


DIAMOND   METER 


COMPANY, 


ALTERMATIMB  CURREHT. 


Peoria,  III,, 


U.  S.  A. 


DIRECT  CURREHT. 


I  I IIIBI* 


Direct  and  Alternating  Current 

Generators 

FOR 

LIgfhting,  Power  and  Railway  Service 


Modern  Design 


Accurate  Construction 


Superior  Performance 


^a 


ional  Electric  Company 


Milwaukee 


Cliics;:o :    Old  Colony  Uldg. 
Pittsfc'jrp;:    aellatly  &  Co. 


Seattle  and       ) 
San  Francisco  ( 


Kilbourne  &  Clark  Co. 


October  17,  tgo^ 
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The  Electric  Storage  BatteryGo. 


MANUFACTURER    OF    THE 


PHILADELPHIA 


'  Cblorifce  Hccumulator 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PRieC  Liars  and  BCScmPTIVE  bulletins  FOnWARDCD  UPON  ncttUEBT. 


-SALES  OFFICES- 


Pbiladelphia.  New  York.  Boston.  Chicago.  Baltiuore.  St.  Louia.  San  Francisco,        Cleveland.  Canada,  Havana,  Cuba, 

AUegheny  Ave.        100  Broadway.       60  State  St.      Marquette  Bldg.    Continental       Wainwrlght  Bldg.         Blalto  Bldg.         Citizens'  Bldg.        Canadian  General        G.  F.  Greenwood.  Manager, 
8ndl9tbSt.  Trust  Bldf.  Electric  Co..  Ltd.  Toronto  34  Empedrado  St. 


a 


D.  &  W;'  SPECIALTIES 

Admirably  arranged  for 

SWITCH  AND  TABLET  BOARDS. 


Cat.  N».  1729-  Full  size. 


Cat.  No.  100. 


D.  &  W.  FUSE  CO.,  Providence,  R.  I. 

A.  HALL  BERRY,  New  York  Representative,  92  William  Street. 


Cat.  No.  17S8-Full  size.' 


OFFICES:— BOSTON,  Pettingell-Andrews  Company.  NEW   YORK,  Western  Electric  Company. 

PHILADELPHIA,  Western  Electric  Company.  ST.  LOUIS,   Western   Electric  Company. 

CHICAGO,  Central  Electric  Company.  SAN  FRANCISCO,  California  Electrical  Works. 


Cat.No.  17J8    Full  Size. 


CARBONS 

CONSUMERS  CARBON  CO. 

LANCASTER,  OHIO,   U.  S.  A. 
Carbons  of  all  kinds  and  for  all  purposes. 


^      '    AMERICAN  BRAND 
WtATMERPROOP  WIRE  AXO  CABIES 


We  always  carry  a  large  stock  of 

WEATHERPROOF  WIRE 

for  prompt  shipments.     Samples 
and  prices  on  application. 

AyERICAN  INSULATED  WIRE  &  CABLE  CO. 

Main  Office  and  Factory: 
241-247  S.  Jefferson  St.,  CHICAGO.  ILL. 


An  INCANDESCENT  LAMP  represents  a  large  Investment  of  capital,  Ingenuity  and  skilled  workmanship,  It  Is  sold  at  a  price  lo  low  as  to  necessitate  eternal  ;  vve  ouy  an* 
figilance  in  cutting  costs  to  a  minimim.  A  successful  lamp  maiufacturer  can  not  afford  to  experiment  witli  poor  materials.  This  explains  iiie  popularity  of  |  Refine 
BAKER    &    OO.'S  r^"        -•v^aifc.iB     ■  ■*.  ^  I  piatmum 

408  N.  J.  R.  R.  Ave..  NEWARK,  N.  J.  1 20  LIBERTY  ST.,  NEW  YORK.  ■ 


I.ATINUIVI 


Scrap  also. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co — 

Allen  Company,  L.  B U 

Allls-Ctialmers  Company  .    2? 

Atloway  Electric  Co — 

Alphflduct  Mfg.  Co II 

American  Battery  Co — 

American  Circular  Loom  Co. 21 
American  Conduit  Company.  7 

Amer.  District  Steam  Co 8 

Amer.  Electrical  Heater  Co..— 

Amer.  EL  Telephone  Co 14 

American  Electrical  Works . .  H 
Amer.  InsuL  Wire  &Cable  Co.  3 
AmerlcanRefl.&LlghttngCo.  l 
Amer.  Steel  &  Wire  Company  6 
American  Stone  ConduUCo..  7 
Arnold  Elec.PowerStat.  C0..17 
Automatic  Electric  Co I5 

BaVjcock  A  Wilcox  Co — 

Badt,  P.  B 17 

Baker  &  Company 3 

Baker  A  Co.,  W.  E 17 

Bameti  Company.  G.  <&  H 2i 

Beardalee  Chandelier  M  f  g.  Co.  ]  0 

Beldler  &.  Co.,  Francis 18 

Bertbold  <i  Jennings 18 

Boasert  El.  ConstnictionCo..lO 

Brooks,  Hail  L 18 

Brown.  Gbas.  L 1" 

Bryan-Marsh  Company — 

Bryan.  Wm.  H 17 

Buckeye  Electric  Company..— 

Borch,  Edward  P 17 

Butterfleld.  J.  F 17 

byllesby  &  Co..  H.  M 17 

BjToe  Const.  Co.,  M.  P — 

Camp  Company,  H.  B 7 

Carman  A  Co..  Charles  Whit- 
ney  17 

Carney  Broa.  Co 18 

Central  Automobile  Repos'y  — 


Central  Electric  Co 6     Ewing-Merkle  Electric  Co.. .  S     Jones  &  Son,  J 


Central  Manufacturing  Co..  .— 

Chicago  it  Alton  Ry 12 

Chicago  Die  &  ElectrlcCo...  — 

Chicago  Edison  Co 4,  12 

Chic.  Fuse  Wire  A  Mfg.  Co. . .  13 
Chicago  Insulated  Wire  Co..  1 

C.  M.  &St.  P.  R.  R — 

Clark  Wlrel.Tel&  Tel  Co..T.E.14 
Columbia  Incand.  Lamp  Co..— 
Columbus  Ins.WIre  A  Br.  Co. 18 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America ..     7 

Coolldge,  Marshall  H — 

Crescent  Co 4 

Crescent  Ins.  Wire  A  Cbl.  Co.  1 
Crocker- Wheeler  Company.. S2 
Crouse-Hlnds  Electric  Co.  ..— 
Crumb  A  Company,  W.  H....17 

Cutler-Hammer  Mfg.  Co 4 

Cutter  Elec.  A  Mfg.Company— 

D.  A  W.  Fuse  Company 3 

Dearborn  Drug  A  Chem.Wka.  16 
Diamond  Meter  Company  ...  2 
Dickey-Sutton  Carbon  Co —  7 
Dixon  Crucible  Co.,  Joseph..  16 
Duncan  Electric  Mfg.  Co....  4 

Dustln  Co.,  Chas.  E 13 

Dyar.H.  W 12 

Eccleston  Lumber  Co Ifl 

Economical  Elec.Lamp  Co.-.IO 
Edison  Decorative  A  Minia- 
ture Lamp  Department., ..  10 

Edison  Mfg. Company II 

Edwards  A  Company 13 

Electrical  Engineer  Institute.  1 1 

Electric  Appliance  Co 10 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company. . .  H 
Emmons  Elec.  Const.  Co —  — 
Empire  Wire  Co 1 


Fahnestock  TransmitterCo...l5 
Farr  Tel  A  Const.  Supply  Co.l4 

Felt  A  Co.,  Chas.  E 17 

Field,  C.J 7 

"For  Sale"  Advertisements..  13 
Ft.  Wayne  Elec.  Works.,  Inc.21 
Fostoria  Incand.  Lamp  Co.   — 

Fowler,  John  H 19 

Fowler-Jacobs  Company 19 

Fulmer  Lumber  Co.,  D.  M.  ...— 

General  Electric  Co 9 

General  Engineerinj,'Co.,Tbel7 
General     Incandescent     Arc 

Light  Company 20 

General  Incand.  Lamp  Co — 

Gould  Storage  Battery  Co  —  — 
Gt.  West.Smelt.  A  Refining  Co.l3 
Green  Fuel  Economizer  Co..— 
Gregory  Electric  Company  ..  12 


Hart  Mfg.  Co 

Hartford   Steam    Boiler    In 
spectlon  A  Insurance  Co.. 

Harvey.  \V.  H 

Hobart  Elec.  Mfg.  Company. 

Hoflfman,  G.  W 

Holmes  Fibre-Graph.  Co...  . 
Hopkins  A  Co..  A.  P 


21 

16 
.17 
.  1 
.12 
.12 
.18 

Humphrey,  Henry  H 17 

Illinois  Electric  Specialty  Co.  13 

Illinois  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  A  Ins.  W.  Co. . .  1 
India  Rubber  A  Gutta  Percha 

Insulating  Company 2 

International  Tel.Mfg.  Co.  ..15 

JackBon.  D.  C.  A  W.  B 17 

Jeffrey  Manufacturing  Co..  -.16 

Jewell  Electrical  Inst.  Co — 

Johnston,  Thomae  J 11 


Jones  Perpetual  LedgerCo...  9 

Kartavert  Manufacturing  Co.22 
Kellogg  Switchboard  A  Sup- 
ply Company 15,  19 

Klein  A  Sons,  Mathias 18 

Kohler  Brothers 17 

Kuhlman  Electric  Co 12 

Leather  Preserv.  M.  Corp....— 

Leffel  A  Co.,  James 16 

Lindsley  Brothers  Company..  19 

Load's  Sons  Co.,H.  M 19 

Lowell  Model  Co 10 

M  achado  A  Roller 10 

Maltby  Lumber  Company..  .19 

Manhattan  El. Supply  Co 11 

Marinette  Iron  Wks.  Mfg.  Co.l6 
11 
19 
10 
II 
10 
17 


Matthews  A  Bros. ,  W.  N . . . 

Maus  &  Co.,  H.  II 

McLennan  &  Company,  K. 
Mechanical  Appliance  Co. 
Mica  Insulator  Company.. 

Michaels  A  Hilly 

Minneapolis  Klec.&Const.Co.lS 

Miscellaneous  Advs 12 

Monarch  Fire  Appl.  Co 11 

Monon  Railroad — 

Monson  Burmah  Slate  Co  — 17 

Moon  Mfg.  Co.,  The — 

Morse  Cedar  Company 18 

Mueller  Company,  William..  19 
Munsell  A  Co. ,  Eugene — 

National  Carbon  Co — 

National  Electric  Co 2 

National  India  Rubber  Co. .  ..— 

National  Tel.  Supply  Co 14 

Nernst  Lamp  Co 20 

New  England  Butt  Go 1 

New  York  Central  Lines 16 

New  York  Ins.  Wire  Co 11 


I^or    Ol^s»ifiecl    Ixi.cl©2ic    of    A.d'vexrtiseirxaeirxl:® 


N.  Y.  Safety  Steam  Power  Co.  16 

Nickel  Plate  Road 13 

Northwestern  Electric  Co...  7 
Norton  Elec'l  Instrument  Co.— 

Okonlte  Company,  The I 

Orne  Electric  Co — 

Osborn-Morgan  Co 10 

Page.t  HIU  Co 19 

Paiste  Co.,  H.  T 4 

Paragon  Fan  A  Motor  Co — 

Perrizo  A  Sons 18 

Phelan,  D.  W :'. 18 

Phelps  Company 1 

Phillips,  Eugene  F « 11 

Phillips  Insulated  Wire  Co..  11 

Phoenix  Glass  Company. 1 

Phosphor-Bronze  S.  Co. 16 

Pignolet,  L.  M 10 

Pittsburg  Sewer  Pipe  A  Con- 

duitCo 7 

Pittsburg  A  L.  S.  Iron  Co IS 

Porter  Cedar  Company 18 

Raymond  III.,  Francis — 

Reislnger,  Hugo 5 

Reynolds  El. FlasherMfg.Co.— 

Roebllng's  Sons  Co.,  J.  A 22 

Roper  Lumber-Cedar  Co 19 

Safety  Ins,  Wire  A  Cable  Co.   4 

Sargent  &  Lundy 17 

Sawyer-Man  Elec.  Company.— 

Schott,  W.  H 17 

Shelby  Electric  Company  . .  .— 
Simplex  Electrical  Co.,  The.,  i 
Simplex  Elec.  Heating  Co. .  ,.11 

Smith  Co.,  S.  Morgan 16 

Sprague  Electric  Company. . .  10 

Standard  Elec'l  Mfg.  Co 12 

Standard  Pole  A  Tie  Co 19 

Standard  Tie  Company 18 


Standard  Underg.  Cable  Co..  I 

Stanley  Instrument  Co 5 

Stanton,  LeRoy  w 17 

Sterling  A  Son,  W.  G 1» 

Sterling  Electrical  Mfg.  Co..  1 
Sterling  Electric  Company..  14 
Sterling  Varnish  Co..  The. ...22 
Stewart  Electric  Co.,  John  A.— 
Stilwell-Bierce  A  Smith-Vaile 

Company 9 

Stow  Mfg.  Company — 

Stromberg-Carlson  Tel.  Mfg. 

Company I5 

Sturtevant  Company,  B*  F...22 
Swedish-American  Tel.  Co.  .14 

Tod  Company,  William 16 

Torrey  Cedar  Company 19 

Towers  Pin  A  Bracket  Co 18 

Valentine-Clark  Co.,  The  ...  18 
Varley  Duplex  Magnet  Co...  1 
Vulcanized  Fiber  Company. .  22 

Wabash  R.  R 12 

Waclark  Wire  Co 12 

Wagner  Electric  Mfg.  Co —  " 

Walker  Electric  Co — 

Walsh's  Sons  A  Companj I3 

Warren  Elec.  Mfg.  Co 17 

Western  Electric  Company...  9 

Western  EL  Supply  Co 10 

Western  Lum  ber  A  Pole  Co . .  19 
Westlnghouse      Electric     A 

Manufacturing  Co — 

Weston  Electrical  Inst.  Co. ..  I 
Whitehead  Machinery  Co....— 

Whitmore.  A.  E 18 

Wllmerding,  G.  H 17 

Wisconsin  TimberA  Land  Co.  19 
Woolley  Fdy.  >k.  Mach.  Wks.,- 
Worcester  Company,  C.  H 18 

Yost  Electric  Mfg,  Co 21 

Youns,  A.  K — 
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If  you  want  Wires   or    Cables    insulated    w 
HIGHEST     CLASS     INDIA     RUBBER 
INSULATION    you     should 
buy     .... 


H^ 


Sin? 


fith  the  ^^  ^kfl 


Complete    stock    of 

all  sizes  constantly  on  hand 

for  sale  at  lowest  market  prices  by 

CHICAGO  EDISON  COIVIPAIMY, 


WRITE  FOR  PRICES. 


139  ADAMS  STREET,  CHICAGO. 


Deterioration  of  resistance  impossible. 


NEW  FIELD   REGULATOR 

||lfi||  Design — Perfect.      Construction — The 

IN 

TS  Will  carry  o\-erloads  without  injury. 

Grounding  impossible — owing  to  the  material  con- 
struction of  the  base  and  method  by  which  the  current- 
carrying  parts  are  connected. 

The  method  of  control — smooth  and  easy — will 
not  stick — nor  will  the  jar  of  machinery  cause  any 
deviation  of  the  lever. 

THE  CUTLER-HAMMER  MFG.  CO. 

MILWAUKEE 


LOW 

IN 

PRICE 


Bra.ncK 

New  York 

J36  Liberty  St. 

Boston 
176  Federa.1  St, 


Offices 

CKlcaLgo 

1232  Monadnock  Bldg. 

Pittsburg 
319  Frick  Building 


''  SAFETY "  RUBBER  COVERED 

WIRE    AIMP    CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
IVI.      B.     AUSTIN     &     00., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  INSULATED  WIRE  &  CABLE  CO., 

WORKS:  layonne,  N.J.  114-llG  LIBERTY  STREET,  N.  Y. 


Moulding  Work 


with 

"P-K"  Fielding 
Receptacles 

is  a 

Satisfaction 

and 

Pleasure 

you  cut  neither 

wires  nor  moulding 

nor  solder  on  taps. 

Very  neat;  very  cheap. 


H.  T.  Paiste  Co. 

Chicago        Philadelphia 

A  free  sample 
shows  it  all 


DUNCAN  INTEGRATING  WATTMETER 


FOR 


DIRECT  CURRENT  LIQHTING  AND  POWER. 

MOST  ACCURATE  AND  UP-TO-DATE  METER  UPON  THE  MARKET. 


DUSTPHOOF 
NO  CONSTANTS 
SENSITIVE 
GOOD  MAGNETS 
LARGE  DIAL 


DUNCAN  ELECTRIC  iVIFC  CO., 


LA    FAYETTE,    INDIANA. 

SEND    FOR    DESCRIPTIVE    BULLETIN.    


October  17,   1903 
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For  all 

special  lighting 

purposes 

use 

"Electra" 

Flame  Light 

Carbons. 


Ask  for 

special  list 

on 

High 

Grade 

Battery 

Carbons. 


Okonite 
Wires 
and 
Cables 


Okonite 

and 

Manson 

Tapes 


TRADE  MARK 


OKOIMITE    WON'T    IVIAKE    A    COOP    ELECTRICIAIM 
BUT  ALL  COOD  ELECTRICIANS  DEMAND  OKONITE 


IF    YOU    DON'T    use    THEM,     YOU    SHOULD.     THEY    ARE 
STANDARDS    IN    RUBBER    INSULATION 


GENERAL    SALES    AGENTS 

264-266-268-270    FIFTH    AVENUE,    CHICAGO 


ELECTRICITY  FOR  ENRINEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  $2.60. 

ELECTRICIAN  PUBLISHING  CO., 
S 10  Marquette  Building,  •  •  OMIOAOO. 


ACNETIC    SUSPENSION 

STANLEY   RECORDING  WATTMETERS. 


NO  WEAR. 
NO   FRICTION. 


NO  REVENUE   LOST. 

ALL   CURRENT   USED  RECORDED. 


Send  for  description  and  book  full  of  good  Information 

"A  BOUT    METERS    " 

STANLEY  INSTRUMENT  CO.,  GREAT  BARRINGTON,  MASS.,  U.  S.  A. 

EUROPEAN  OFFICE,  23  Boulevard  des  Itallens,  Paris,  France. 

r  FOR  PACIFIC  COAST— JNO.  MARTIN  St  CO.,  San  Francisco,  Cal.,  Lts  Anfelcs,  Cal.  and  Seattle,  Wash, 
,  J     FOR  COIOBADO,   IDAHO,  MONTANA.  NEW  MEXICO  and  WYOMING- 


SALES     AGENTS 


I  THE  HENDRIE  &  BOLTHOFF  M'»'«  &  SUPPLY  CO.,  Denver,  Gel, 


FOR  MEXICO— VICTOR  M.  BRASCHI  4  BRO.,  Meilco  City. 
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American  Steel  &  Wire  Go. 


New  York 


Worcesttr 


Denver 


San  Francisco 


BARE   AND    INSULATED 

ELECTRICAL  WIRES 


CLASSIFIED    INDEX   OF    ADVERTISEMENTS. 


A-dlnsters,  Inc.  Lamps. 

Inc.  El.  Lt.  Manipulator  Co. 
Anotaors  (Tel.  A  Tel.) 

Matthews  &  Bro.,  W.  N. 
AnniinciatorB. 

Central  Electric  Co, 

Edwards  &  Company. 

Electric  Appliance  Co 

Manhattan  IClec.  Supply  Co. 

Weetern  Electric  Co. 

Western  Elec.  Supply  Co. 
AntomobUe  Repository. 

Central  Automobile  Reposty. 
Batteries  and  Jars. 

Central  Electric  Co. 

Edison  Mfg.  Co, 

Edwards  A  Company. 

Electric  Appliance  Co. 

Maiihauan  Elec.  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Bella,  Buzzers,  £tc. 

Central  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Manhattan  l^.lec  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Belt  Bressins. 

Dixon  Crucible  Co.,  Jos. 
Leather  Preserver  Mfg.  Corp. 

Beltine. 

Leather  Preserver  Mfg.  Corp. 

Blowers. 

Sturtevant  Co..  B.  P. 
Boiler  Compounds. 

Dearborn  Drug  &  Chem.  Wka, 

Boilers. 

Babcock  &  Wilcox  Co. 
(llinols  Maintenance  Co. 
N.  Y.  Safety  Steam  Power  Co. 
Whitehead  Machinery  Co. 

Books,  Electrical. 

Electrician  Publishing  Co. 

Bmslies. 

Central  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Fibre-Graphite  Co. 
Western  Electric  Company. 
Cable  Baneera. 
National  Tel.  Supply  Co. 
Western  Electric  Co. 

Cables.  (See  Wires  and  Cablei) 
Carbons,     Points    and 

Central  Electric  Co. 
Chicago  Edison  Co. 
Consumers  Carbon  Co. 
Dickey -Sutton  Carbon  Co. 
Electric  Appliance  Co. 
National  Carbon  Co. 
Relsinger,  Hugo. 
Western  Elect.  Supply  Co. 

Cas  tines. 

New  England  Butt  Co. 
Smith  Co.,  S.  Morgan. 

ChcUns. 

Jeffrey  Mfg.  Co. 

Clrcnit  Breakers. 

Cutler-Hammer  Mfg.  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Ft.  Wayne  Elec.  Wba.,  Inc. 
Western  Electric  Company. 
Westinghouse  El.  &  Mfg.  Co. 

Coal  and  Asbes    Hand- 
lins  Macblnery. 

Jeffrey  Mfg.  Co. 

Coils  and  Maipiets. 

Varley  Duplex  Magnet  Co. 
Western  Electric  Go. 

Commntator  Compound 

Allen  Co.,  L.  B. 
McLennan  A  Co..  K. 
Conduit  and  Conduits. 

Alphaduct  Mfg.  Co. 
American  Circular  Loom  Co. 
American  Conduit  Company. 
American  Stone  Conduit  Co. 
Camp  Company,  H.  B. 
Central  Electric  Co. 
EHeetric  Appliance  Co. 
Field,  C.  J. 

Pittsburg  Sewer  Pipe  A  Con- 
duit Co. 
Spraeue  Electric  Co. 
WMMrn  Elect.  Supply  Oo. 


Contractors  and  Electric 
Ijiffltt  Plants. 

Crocker- Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  Elec.AMfg.Co. 

Cross-Arms,     Pins     and 
Brackets. 

Berthold  &  Jennings. 
Central  Electric  Co. 
Central  Manufacturing  Co. 
Eccleston  Lumber  Co. 
Mannattan  Elec.  Supply  C_!o. 
Standard  Pole  &  Tie  Co. 
Towers  Pin  *fc  Bracket  Co. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 

Cut-Outs  and  Sw^ltches. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Croupe- Uluds  Electric  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Electric  Appliance  Co.  , 

Ft.  Wayne  Elec.  Wks.,  Inc.      ! 
General  Electric  Co.  i 

General  Inc.  Arc  Light  Co.       I 
Hart  Manufacturing  Co.  | 

Manhattan  Elec.  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Dynamos  and  Jlotors. 

Central  Electric  Co. 
Crocker -Wheeler  Co. 
Dustln  Co.,  Ghas.  E. 
Ewlng-Merkle  Elec.  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Go. 
Illinois  Maintenance  Co. 
Jones  A  Son,  J. 
Mechanical  Appliance  Co, 
National  Electric  Co. 
Northwestern  Electric  Co. 
Sprague  Electric  Co. 
Stewart  Elec.  Co.,  John  A. 
Stow  Manufacturing  Co. 
Sturtevant  Co.,  B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 
Whitehead  Machinery  Co. 
Economizers,  Enel 
Green  Fuel  Economizer  Co. 

Electric  Heatins  Appl. 

American  Elec.  Heater  Co. 
Simplex  Elec.  Heating  Co. 
Western  Electric  Co. 

Electric  Rail'ways. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Electrical  and   mechan- 
ical Engineers. 

Alloway  Electric  Co. 
Arnold  Elec.  Power  Stat'n  Co. 
Badt,  F.  B. 
Baker  A  Co.,  W.  E. 
Brown,  Ghas.  L. 
Bryan,  Wm.  H. 
Burch,  Edward  P. 
Butterfleld  J.  F. 
Bylle.sby  ACc,  H.  M. 
Byrne  Const.  Co.,  M.  P. 
Carman  ACo.,  Chas. Whitney. 
Crumb  A  Company,  W.  H. 
Emmons  Elec.  Const.  Co. 
Fell  A  Co.,  Chas.  E. 
General  Engineering  Co., The 
Harvey.  W.  H. 
Humpnrev,  Henry  H. 
Jackson,  D.  C.  A  W.  B. 
Kohler  Brothers. 
Michaels  A  HtUy. 
Orne  Electric  Co. 
Sargent  A  Luudy. 
Schott,  W.  H. 
Stanton,  Le  Roy  W. 
Wllmerdlng,  C.  H. 

Electrical  Instruments. 

(RecordlDg  and  Testing.) 
Central  Electric  Co. 
Diamond  Meter  Co. 


Duncan  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Elec.  Specialty  Co. 
Jewell  Electrical  Inst.  Co. 
Machado  A  Roller. 
Norton  Elec'l  Instrument  Co. 
Plgnolet.  L.  M. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 
Weston  Electrical  Inst.  Co. 

Electro-Platinff  Ilacb'y. 

Crocker-Wheeler  Company. 
General  Electric  Co. 

Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 

Engines,  C^as  and  Gaso- 
line. 

Lowell  Model  Co. 
Marinette  Iron  Wks.  Mfg.  Co. 
WooUey  Fdy.  A  Mach.  Wks. 

EufiTlues.  Steam. 

Allis-Cfaalmers  Company. 
Dnstln  Co..  Chas.  E. 
Illinois  Maintenance  Co. 
N.  Y.  Safety  Steam  Power  CO. 
Stewart  Else.  Co.,  John  A. 
Sturtevant  Qo.,  B.  F. 
Tod  Company.  William. 
Whitehead  Machinery  Co. 

Fans  and  Fan  motors. 

Central  Electric  Co. 
Crocker-Wheeler  Company. 
Edison  Mfg.  Co. 
Ewing-Merkle  Elec.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  P. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Fibre. 

Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

Files. 

Barnett  Co..  G.  &  H. 

Fire  Extinsuisbers. 

Monarch  Fire  Appliance  Co. 

Fixtures.  Clas  and  Elec. 

Beard slee  Chandelier  Mfg. Co. 
Flashers. 

Reynolds  El.  Flasher  Mfg.Co. 

Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co.,  B.  F. 

Fuses  and  Fuse  IVire. 

Central  Electric  Co. 
Chicago  Die  A  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg.Co. 
D.  A  W.  Fuse  Company. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Western  Electric  Company. 
Western  Elect.  Supply  Co. 

G^lobes,    Reflectors    and 
Shades. 

American  Refl.  A  Lighting  Co. 
Fostoria  Incan.  Lamp  Co. 
Phoenix  Glass  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

€<raphite  Specialties. 

Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre-Graphite  Co. 

Heatins   (Exhaust 
Steam). 

Amer.  District  Steam  Co. 

Heatine     and    Ventilat- 
ing Apparatus. 

Sturtevant  Co.,  B.  F. 

Holders,  Inc.  Jjamps. 

Incaudesent    Electric   Light 
Manipulator  Co. 

Inspection  A  Insurance. 

Hartford   Steam    Boiler  In- 
spection A  Insurance  Co. 

Insulating  Haohinery. 

New  England  Butt  Co. 


Insulators  and  Insulat- 
ing Haterials. 

Akron  Smoking  Pipe  Co. 
American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  &  Ins.  Wire  Co. 
Kartavert  Mfg.  Co. 
Manhattan  Elec.  Supply  Co. 
Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonite  Co.,  The. 
PhlUlps  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  Vitrified  Cond.  Co. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 
Lamps,  Arc, 

Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Oreerory  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
Nernst  Lamp  Co. 
Osborn-Morgan  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co, 
Westinghouse  El.  A  Mfg.  Co. 

liamps.  Incandescent. 

Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Central  Electric  Co. 
(iihlca^o  Edison  Co. 
Columbia  Incan.  Lamp  Co. 
Economical  Elec.  Lamp  Co. 
Edison  Decorative  A   Minia- 
ture Lamp  Dept. 
Electric  Appliance  Co. 
Ewlng-Merkle  Elec.  Co. 
Fostoria  Incand.  Lamp  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Nernst  Lamp  Co. 
Phelps  Company. 
Sawyer-Man  Elec.  Co. 
Shelby  Electric  Co. 
Standard  Elec'l  Mfe.  Co. 
Sterling  Electrical  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
IiampSf      Incandescent— 
Replacers  A  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 

Lamps,  Kern  St. 

Nernst  Lamp  Co. 

lilghtning  Arresters. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 

Manhatiiin  Elec.  Supply  Co. 
Western  Electric  Co. 

lilnemen^s  Climbers. 

Klein  A  Sons,  Mathlas. 
magnet  Wires. 

(See  Wires  and  Cables.) 
Manufacturers'  Agent. 

Raymond  III,  Francis. 

Olechanical  Draft. 

Sturtevant  Co..  B.  F. 

Sllca. 

Mica  Insulator  Co. 
Munsell  &  Co.,  Eugene. 
mining  Apparatus,  Elec. 

Crocker-Wneeler  Company. 
General  Electric  Co. 
Jeffrey  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  El.  &  Mfg.  Co. 

motors.  (See   Dynamos    and 

Motors). 
Xlppers  and  Pliers. 

Eieln  A  Sons,  Mathlas. 
Patent  Attorneys. 

Johnston,  Thomas  J. 
Perpetual  Acc't  Books. 

Jones  Perpetual  Ledger  Co. 


Phosphor  Bronze. 

Phosphor  BronzeSm.Co.,Ltd. 

Platinum. 

Baker  A  Company. 

Poles  and  Ties. 

Ueldler  A  Co.,  Francis. 
Berthold  &  Jennings. 
Brooks,  Hall  L. 
Carney  Bros.  Co. 
Coolidge,  Marshall  H. 
Eccleston  Lumber  Co. 
Fowler,  John  H. 
Fowler-Jacobs  Company. 
Fulmer  Lumber  Co.,  D.  M. 
Hopkins  A  Co.,  A.  P. 
Kellogg  Switch.  A  Sup.  Co. 
Lindsley  Bros.  Co. 
Loud's  Sons  Co.,  H.  M. 
Maltby  Lumber  Co, 
Mans  A  Co..  H.  H. 
Morse  Cedar  Co. 
Mueller  Company.  William. 
Page  A  Hill  Company. 
Perrizo  A  Sons. 
Phelan,  D.  W. 
Pittsburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Roper  Lumber-Cedar  Co. 
Standard  Pole  A  Tie  Co. 
Standard  Tie  Company. 
Sterling  &  Son,  W.  C. 
I      Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The 
Western  Lum  ber  A  Pole  Go. 
Whltmore,  A.  R. 
Wisconsin  TimberA  Land  Co. 
Worcester  Co.,  C.  H 

Polish  (metal). 

Hoffman,  Geo.  W. 
Porcelain. 

Akron  Smoking  Pipe  Co. 
Ponder  Transmission 
machinery. 

Jeffrey  Mfg.  Co. 
Smith  Co.,  S.  Morgan. 
Stilwell-Blerce  Smith- Vaile. 
Pulleys. 
Smith  Co.,  S.  Morgan. 
Stilwell-Blerce  Smith- Vaile. 

Rail  Bonds. 

American  Steel  &  Wire  Co. 

Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 

Refiners. 

Gt.West.Smelt.A  Refining  Co. 

Re  -  IVinding— Rep  airs. 

Chicago  Edison  Co. 
Gregory  Electric  Co. 
Northwestern  Electric  Co. 
Stewart  Elec.  Co.,  John  A. 
Rheostats. 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Western  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Schools  and  Colleges. 

Electrical  Engineer  Inst. 
Second-Hand  mach'y. 

Dustln  Co.,  Chas.  E. 
Dyar.  H.  W. 
Gregory  Electric  Co. 
111.  Maintenance  Co. 
Matthews  A  Bro..  W.  N. 
Northwestern  Electric  Co. 
Stewart  Electric  Co.,  John  A. 
Walsh's  Sons  A  Co. 
Whitehead  Machinery  Co. 
Slate. 
Monson  Burmah  Slate  Co. 
Young,  A   B. 

Sockets  A.  Receptacles. 

Paiste  Co.,  H.  T. 
Yost  Elec.  Mfg.  Co. 

Soldering    Sticks,  Salts 
and  Paste> 

Allen  Co..  L.  B. 
Crescent  Co. 
Western  Electric  Co. 
Speaking  Tubes. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co 
Manhattan  Elec.  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 


Speed  Indicators. 

Weston  Electrical  Inst.  Co. 

Springs. 

Amerfcan  Steel  A  Wire  Co. 
Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co, 
Gould  Storage  Battery  Co, 
Supplies,  General  Elec. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
Ewlng-Merkle  Electric  Co. 
General  Electric  Co. 
Manhattan  Elecfl  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Switchboards. 
Croiise-Hlnd.s  Electric  Co. 
Gen.  Incand.  Are  Light  Co. 
Walker  Electric  Co. 

Telephones,  Telephone 
material  and  Switch- 
boards. 

American  El.  Telephone  Co. 
Automatic  Electric  Co. 
Central  Electric  Co. 
Fahnestock  Transmitter  Co. 
Farr  Tel.  &  Const.  Supply  Co. 
International  Tel.  Mfg.  Co. 
Kellogg  Switchb.  A  Sup.  Co. 
Manhattan  I'Uec.  Supply  Co. 
Moon  Mfg.  Co.,  The. 
Sterling  Electric  Co. 
Stromberg-Carlson  Tel.M.  Co. 
Swedish-American  Tel.  Co 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Tools. 

Kleiu  A  Sons,  Mathlas. 
Western  Electric  Co. 

Transformers. 

Central  Electric  Company. 
Crocker-Wheeler  Company. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
National  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westinghouse  El.  A  Mfg,  Co 

Turbines.lVater  Wheels 

Leffel  A  Co.,  Jas. 
Smith  Co.,  S.  Morgan. 
Stilwell-Blerce    Smith- Valla. 

Varnishes. 

Sterling  Varnish  Co. 

Tulcanized  Fibre. 

Vulcanized  Fibre  Co, 

^VirelessTel.Apparatus. 

Clark  Wlrel.TelA  Tel.  Go. ,T.E. 

\V  i  r  #»    M»  asuring    M  a- 
chines. 

Minneapolis  Elec.  A  Const.  Co. 

Wires  and  Cables— mag- 
net Wires. 

American  Electrical  Works. 
Amer.  Insul.Wire  A  CableCo. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Columbus  Ins.  Wire  A  Brass 

Co. 
Crescent  Ins.  Wire  ACbl.  Co. 
Electric  Appliance  Co. 
Empire  Wire  Co. 
General  Electric  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Mnuhattan  Elec.  Supply  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co 
Okonite  Co.,  The. 
Phillips,  Eugene  P. 
Phillips  Insulated  Wire  Co. 
Roebllng's  Sons  Co.  J.  A. 
Safety  Ins.  Wire  A  Cable  Co 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Waclark  Wire  Co. 
Western  Elec.  Supply  Co. 
Western  Electric  Cfompany. 
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THE    H.    B.    CAMP    CO. 


:  MANUFACTURERS  OF= 


^^Cafflp"  Standard  Vitrified  Clay  Conduits  for  Underground  Wires. 
Installers  of  Complete  Underground  Conduit  Systems. 


SALES    OFFICES: 


Room  85  Hartford  Building,  Chicago. 


170  Broadway,  New  York. 


LARGE 
FACTORIES 
IN  EAST 
AND   WEST. 
MODERATE 
PRICES. 
PROMPT 
DELIVERIES. 

Write  or  te'-ephone  your  requirements  and  we  will  submit  samples  and  prices. 
TELEPHONE  5928  BROAD. 

Agknts— F.  B.  Badt  A  Co.,  Monadnock  Block,  Cbicago.  111.       The  W.  G.  Nagel  Electric 
Co.,  Toledo,  Ohio. 


"ARE  YOU  INTERESTED  IN  CONDUITS?" 


IF  YOU  ARE 

WRITE    FOR    DESCRIPTIVE    BOOKLET 

IMERICAN  STONE  CONDUIT  CO.,  s^  d%\l£i  sr. 


CHICAGO. 


Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturere  of 

VITRIFIED 

i  Hr«^B^^     CLAY 
I  ■  ^^n^  CONDUITS 

IN  1,  2,  3,  4  AND   6   DUCT. 

Superior  Conduits  for  under- 
ground wires  a  specialty. 


General  Office  and  Factory: 
PITfSBURG,    KAN. 

Branch  Office  and  Sale  Yard:    2417   East    18th    Street,   KANSAS  CITY,    MO. 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 


General  OrncE^:    Centl-rt  Building. 

NEWARK,  N.  J. 

Over  FIFTEEN  THOUSAND  (1 5.000]  miles  In  use.    ReceiTed  tbe 

highest  award  In  its  class  at  Paris  Exposition.  1900 

and  Pan-American,  liuffalo.  1801. 


Underground  Conduits 


FOR    ALL    PURPOSES 


American  Conduit  Company 


MANUFACTURERS    OF 


Electrolysis   Proof   Bituminized 
Fibre  Conduit 


(PATENTED) 


MADE  IN  ALL  SIZES,  2  TO  10  INCHES, 
SELF-ALIGNING,  NO  MANDRELS  RE- 
QUIRED. ECONOMICAL,  RAPID,  WITH 
HIGH    INSULATING  QUALITIES. 


170  BROADWAY 

NEW  YORK 


822  MANHATTAN  BLDG. 

CHICAGO 


336  MACY  STREET 

LOS  ANGELES 


NORTHWESTERN  ELECTRIC  CO. 

7  1   W.  Washington  Street,  CHICAGO. 

DYNAMOS  AND   MOTORS 

REPAIR  WORK  A  SPECIALTY 


O    A    R    B 


IM 


FOR  OPEN  AND  ENCLOSED  ARC,  ALL  SYSTEMS. 


THE  DICKEr  SUTTON  C^RBONCOM^NY 


LANCASTER,  O. 

OUR  ENCLOSED  ARC  CARBONS  ARE  STRAIGHT,  CORRECT  AS  TO  DIAMETER,  MAKE  SMALLEST   POSSIBLE 
DEPOSIT  ON  GLOBES,  AND  GIVE  A  STEADY  WHITE  LIGHT;  NOT  VIOLET  RAYS,  on  request  will  wail  samples. 
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The  up-to-date  Electric  companies  arc  install- 
ingour  system  of  Exhaust  Steam  Hcating,by  means 
of  which  they  are  able  to  pay  their  fuel  and  labor 
bills  and  interest  on  the  investment  for  the  Steam 
Mains. 

They  can  increase  their  Electrical  Business  by 
being  able  to  supply  large  blocks  which  now 
have  their  own  boilers,  engines  and  dynamos, 
with  Exhaust  Steam  for  heating  and  Electric 
Light  and  Power  from  a  Central  Station. 

They  can  defy  Competition. 

We  have  the  only  Meter  System. 

We  installed  35  new  plants  last  year. 

We  furnish  all  material  and  install  the  Steam 
Mains  complete  ready  for  steam. 

Our  work  is  the  best. 

Our  Expansion  Devices  and  Installations  arc 
models  of  effectiveness. 

We  also  manufacture  Wooden  Water  Pipe, 
Steam  Pipe  Casing,  Steam  Traps,  Condensation 
Meters,  Valves,  Economizing  Coils,  Separators, 
and  a  full  line  of  Steam  Fitters'  Supplies. 

Write  for  Pamphlet  and  Price  List. 

AMERICAN  DISTRICT 
STEAM  CO., 

LOCKPORT,  NEW  YORK. 

Mention  Western  Electiician. 


This  Ad  is  drest  up  in  a  sort  of  odd 
Fashion  so  it  will  be  read.     We 
Assume  that  if  you  get  your  eye  on 
It  you  will  read  it  from  A  to  Izzard. 
If  you  do,  you  will  learn  (if  you 
Didn't  know  it  before)  that  we  are 
Selling  the  latest  invention  offered 
To  the  electrical  trade — The 
Bryan-Marsh  "  Imperial  "  Incandescent 
Lamp  that  burns  out  after  eight 
Hundred  hours'  service.     If  you 
Have  never  heard  of  these  lamps 
You're  not  very  well  posted  on  the  subject. 
That  statement  may  sound  a  little 
Bit  blunt,  but  we  mean  it. 
Possibly  you  would  like  to  look  into 
The  subject  a  little  further.     We 
Can't  tell  the  whole  story  in  this 
Space — so  won't  try.     If  your 
Curiosity  is  excited,  write  us  at  the 
Below  address  and  we  will  tell 
You  what  kind  of  lamp  they 
Are — Why  they  are  made  and 
Why  you  should  use  them  at  once. 
We  won't  promise,  but  we  may  send 
You  at  the  same  time  a  few  of 
These  lamps  for  you  to  try. 
We  are  the  most  obliging  people  you 
Ever  met — but  you  will  oblige  us 
By  writing  us  at  once.     If  you 
Don't  want  to  buy  well  and  good. 
Just  write  any  way  to  the 
Ewing-Merkle  Electric  Co. — whose 
Office  and  Warehouse  are  at 
St.  Louis— in  the  "  Show  Me  "  State. 


October  17,   igo3 
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THE  VICTOR  TURBINE  WATER  WHEEL. 


I3RIVIN<» 


>i_A,r4-rs. 


Its  high  speed,  close  regulation,  great  capacity, 
high  efficiency,  perfect  cylinder  gate  and  steady 
motion  will  particularly  commend  it  to  all  con- 
templating developing  plants  of  this  l<ind. 


OUR    OTHER    SPECIALTIES    ARE; 


STEAM  and  POWER  PUMPINB  MACHINERY  for  all  purposes,  AIR  COMPRESSORS 
for  the  Air  Lift  system  and  general  use,  JET  and  SURFACE  CONDEN- 
SERS, AIR  PUMPS,  VACUUM  PUMPS,  STILWELL'S  FEED  WATER 
HEATERS,  FILTER  PRESSES  and  OIL  MILL  MACHINERY. 

IF  INTERESTED,  WRITE 

I^  STILWELL-BIERGE  &  SMITH-VAILE  GO. 

Oitk-VTOIM,     ^HIIO. 

NEW  YORK,  141  Broadway.  PHILADELPHIA,  619  Arch  Street. 

BOSTON,  73  Oliver  Street.  CHICAGO,  311  Dearborn  Street. 

NEW  ORLEANS,  304  Hennen  Building.  LONDON.  97  Queen  Victoria  Street. 

BALTIMORE,  1607  Continental  Trust  Building.  CLEVELAND,  1116  New  England  Building. 

E.  f.  AUSTIN,  Sales  Agent,  Smith  Block,  PITTSBURG,  PA. 


COMPLETE 


POWER 


INSTILUTIONS 


WESTERN 
ELECTRIC 
COMPANY 

CHICAGO  NEW  YORK 
ST.  LOUIS  PHILADELPHIA 
DENVER         KANSAS    CITY 


COMPLETE 


LIGHTING  INSTALLftTIOHS 


SCIENTIFIC  METHODS 

OF  ACCOUNTING. 


0\ir  IntercKaLngea.ble   LeaLf  Systems. 

Time  and  money  savers  for  any  and  every  business.  Let  us  sliow  you  how  we  can 
improve  yt)?//'«.    ■V\' rite  for  free  booklet:  "Labor  Saving  Systems." 

We  do  not  sell  through  the  stationery  trade,  but  have  our  special  force  of  trained 
representatives  who  devote  their  entire  time  to  our  work. 

JONES  PERPETUAL  LEDGER  CO.,  ^""^  "'chYaqo'  ^"^ 


.J* .,»« .j«  ^  jx  .^  .it  .jf  .^  jt  ._^.^jiS-^^^^>S^^^SS^,.!*S^S^jt^^S^Jlt^^JX,^S  v>«  ^^^jlt  ,»t  ,^  s  .>8  Jf  ^  S  ^^  ^  .^  V*  JS  .!*  ^^  •.^t  Ji  ■*  ..*«  S  ^  .s«  ^^  ^ 


GENERAL  ELECTRIC  COMPANY. 


.Section  of  Type  H 
Transformer  Coil. 


Type  H  Transformer  Coils 

For  five  years  have  been 
fortified  with  our 

Vacuum  Drying  and  Compound 
Filling  Process 

This  is  one  reason  for  their  remarkable  durability. 

Write  for  further  information. 

Principal  Offices:    SCHENECTADY,  N.  Y. 


New  York  Office :  44  Broad  Street 


Sales  Offices  in  all  Large  Cities 


lo 
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McBride  y\rklc=s  luses  are  now  made  for  voltages 

up  to  500  \olts  in  any  capacity  up  to  and  including 

30  amperes. 

Fit  any  and  every  style  fuse  connection  in  any  and 

every  style  fuse  block. 

A  perfect  enclosed  cartridge   fuse.      Easy    lo  use.     _ 

Perfect  in  action.     Prices  upon  application. 

Electric  Appliance  Company, 


ELECTRICAL  SUPPLIES 
92  and  94  W.  Van  Buren  St., 


CHICAGO. 


EDISON  MINIATURE  LAMPS 

Dry  Battery  Lamps 

For  use  in  portable  lighting  devices — electric 
candle  sticks,  pocket  lanterns,  carriage  and 
bicycle  lamps,  clock  lights  for  bed  rooms,  ruby 
lanterns  for  photography  and  for  optical, 
dental  and  surgical  instruments. 

All  types  supplied — 
Accurately  rated — 
Carefully  selected. 

EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Electric  Company,  Harrison,  N.  J. 
Chicago  Office:  Monadnock  Block.  Sales  Office  all  large  cities. 


M.  I.  C. 
COMPOUND 


HIGH  INSULATOR  FOR  ARMATURES,  FIELD  COILS,  SPOOLS, 
TRANSFORMERS,    MOTOR    FRAMES,    CAR  TRUCKS,   ETC. 


Four  Grades  to  suit  all  Requirements. 
Impervious  to  Moisture,  Oil  or  Acid. 


Non-Corrosive,  no  Carbon  Bisulphide. 
Send   for   Price   List  and   Samples. 


I»ffBJ-W 


MICA 


INSULATOR 


CO., 

CHICA.Q0. 


SPARKING 


a  tire. 


Reduces  the   working    capacity   of    a 
motor  or  dynamo,  wears  out  the  com- 
mutator, wastes  power  and  may  cause 
All  this  may  be  avoided  It  you  use       ....... 

The  only  article  that  will  PREVENT 
SPARKING.  Will  keep  the  Commu- 
tator in  sood  condition  and  PRE- 
VENT CUTTING. 

Absolutely  Will  Not  Gnm    The    Brushes. 


60  Cents  per  Stick.  $6.00  per  Dozen. 

SEND  l-OR  FREE  SAMPLE  STICK. 
For  sale  by  all  supply  houses,  or 
K.  McLENNAN  &  CO.  Sole  Manufacturers,  90S,  lOO  Wash  I  ngton  St.,  Ch  IcagO. 


It  will  put  that  high  gloss  on  the 
Commutator  you  have  so  long  sought 
after. 


VOLT -AMMETERS, 

POCKET  SIZE. 

vDCf-AMMjreiBi    ''<^^  Testing  Batteries  and  Battery 
/^i-^wf"'^.^     Circuits,  Locating  Faults, 
Grounds,  etc. 

RELIABLE.        ACCURATE. 
Send  for  Circular. 


L.  M.  PICNOLET, 

78-80  Cortlandt  St..  NEW  YORK,  N.  Y. 


GASOLINE  MOTOR  CASTINGS 

-FOR- 

BICYCLES,  AUTOMOBILES, 
AND  LAUNCHES. 

LOWELL    MODEL    CO., 

NORTH  CHELMSFORD,  MASS. 


D 


YNAMOTORS 

For  Telephone   and   Telegraph   Work 


Used  by  the  leading  companies  and  highly 
recommended  because  of  their  superior 
qualities.  Write  for  new  descriptive  bulletin 
No.  03103. 


SPRAGUE  ELECTRIC  COMPANY, 

Caneral  Offices:    027  West  34th  Street,  New  York. 
Chicago  Office  :    Fisher  Building. 


WESTERN  ELECTRICAL  SUPPLY  CO. 


BEARD5LEE  CHANDELIER  MFC  CO.   ^n,.^> 

GAS  &  ELECTRIC    FIXTURES  "r^h^ TRADE. 


The  Bossert  Electric  Construction  Co. 

MANUFACTURERS  OF 

STEBL  OUTLET  AUTD  jrWCTIODT  BOXES, 
Sl¥ITCHBOABl>S,   PAHTEL    BOARDS,   SliriTCHES,   ETC. 


The  Simplest,  Most  Practical  and 
Economical  Turn-down  Electric  Lamp 
ever  Invented. 


The  ECOIMOMICAL 

style  1— Pull  string  for  bright  or  dim.    Style  2— For  variation  in  light  turn  bulb  one  way 
or  the  other.   Write  for  booklet  and  prices.    All  voltages  and  bases. 

ECONOMICAL  ELECTRIC  LAMP  CO.,  123  liberty  St.,  New  York. 


i  Whitney  Instruments  i 


ENGINEERS  AND  BUILDERS 


Electric  Railways,  Lighting  and  Power  Plants. 


Western  Electrical  Supply  Co., 


Chemical  Building, 


ST.  LOUIS,  U.  S.  A. 


Estimate*  Furnished. 


are  made  In  many  styles  and  ty^es.  We 
have  a  complete  line  of  switchboard  and 
portable 

VOLTMETERS,    AMMETERS, 
OHMMETERS,    WATTMETERS, 

for  direct  and  for  alternating  current.  All 
of  our  apparatus  is  thoroughly  guaranteed. 

Write  for  Catalogue  and  discounts  to 

Machado  &  Roller 

203  Broadway, 
MEW  YORK  CITY,  M.  Y. 

Or  to  your  nearest  SUPPLY  HOUSE. 


**•*••*••**•*••*••••••••** 


"0=M"  ENCLOSED 
ARC  LAMPS 

FOR  ALL  CIRCUITS. 


SIMPLE, 
DURABLE, 
EFFICIENT. 


SEND  FOR 
BULLETINS. 


THE   OSBORN=MORGAN 
COMPANY, 

CLEVELAND,     -      -      -    OHIO. 
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PRANK  N.   PHrLLIPS.  PRrsiOCNT. 
C.   H.  WAQCNStlL,    Trcasurcr. 


EUGENE  F.  PHILLIPS. 

GcNcn*4.  Manager. 


E.  ROWLAND  PHILLIPS,  VicC-PHKS. 
C.  R.   REMiriGruN.Jn.,  Slc 


AMERICAN  ELECTRICAL  WORKS 


PRIJVIDEIBCB.  K.  I. 

BARE  AID  INSULATED  ELECTRIC  WIEE, 

ELECTRIC   LIGHT  LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

Sew  i'OEK  Store,  W.  J.  Watson.  26  Conlandt  St. 
Chicago  Store,  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch.  Eugene  F.  Phillips'  Electrical  "Works. 

MAIN  OFFICES  AND  FACTORIES,   PHILLIPSDALE,  R.i. 


Electric  Heating  Apparatus 

SEND  FOR  64-PAUE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO.,    ||o, 

Cambrldgeport,  Mass.  | 

CNICAQO.  Monadnock  Block.  ! 


THOMAS  J.  JOHNSTON, 

Counsallor  at  Law, 

1 1  Pine  Street,    ■    NEW  YORK  CITY  \ 


A  BURIAL 

IS    A    VERY    SIMPLE,    EASY    MATTER    IF    IT    IS    A 

Stombaugh  Guy  Anchor 

NO  DUG  UP  LAWNS,  NO  PITS  TO  BE  DUG.  NOTHING  TO 
PREPARE.  SIMPLY  SCREW  IT  INTO  THE  GROUND  LIKE 
A    CORK-SCREW. 


W.  N.  MATTHEWS  &  BRO.,  Distributers, 

603   Carteton    Building,  ....  ST,    LOUIS. 


Patent  Causes. 


Patent  SollcHh>g. 


GETALLiNls 


DlDERlNiGl 
;'Trl:G  l<s;    j 


iK3'':aaKjD6a-ffltLa^'-!i 


FOR  ILL  ELECTRIi;  WOBK. 

BE  SURE  YOU'RE  RIGHT-GET  THE  HABIT 

of  telling  the  man 

ALLEN    SOLDERING    STICKS    OR  NOTHING.  " 

A  Big  Sample  Stick  for  lOc. 

Booklet  "Soldering  Sense"  describes. 
L.  B.  ALLEN  CO.,  Inc., 

SULE  MAKERS, 

^^_     1334  Columbia  Ave..  CHICAGO.     ^.^ 


rifre 


Something 

Electrical 

For  Everybody 

Manufactured  by  iis  and  fully  illustrated  in 
Catalogue  No.  16,  mailed  free  on  application. 

Prices  Will  Surprise  You. 

MANHATTAN  ELECTRICAL 
SUPPLY  CO. 


IDEAL    FIRE    PROTECTION    FOR    ALL 
ELECTRICAL    APPARATUS. 

Highest  Awards  at  National  Export,  Central  Canadian, 
Pan-American  and  Charleston  Expositions. 

MONARCH    FIRE    APPLIANCE    CO., 
247-249  Pearl  St.,  New  York  City. 


ELECTRICAL  ENGINEER- 
ING lAUGHT   BY    MAIL. 

Write  for  our  free  Illustrated  Book. 
"Can  1  Become  an  Electrical  Englaeer?" 

We  teach  Electrical  Eng^oeeriiiK,  Elec- 
tric Lightine,  Klectrlc  Railways,  Mechaa- 
Jcal  Engineering.  Mechanical  Drawing, 
etc.  at  Jour  home,  bj  mail.  Institute 
indorsed  by  Thos.  A.  Edison. 

Electrical  Engineer  Institute, 
Dept.  K.  240-242  W.  23d  St..  New  Yorlt. 


NEW  YORK, 
32  Cortlandt  St. 


CHICAGO. 
188  Fifth  Ave. 


Watson 
Motor 


Direct 

connected 

to 

Disk  Fan. 

Made 

in 

1 8,  24,  30  and  36 

inches. 


MANUFACTURED    BY- 


Mechanical  Appliance  Co.,  Milwaukee,Wis. 


T-^y  "AlpKaduct" 
Flexible 
Conduit 


for 

Interior 

Wiring 
aLnd  note  the 

Superiority. 

Write  for  Sample  and  "Pipe. 

ALPHADUCT  MFG.  CO. 

522-524  W.  Twenty -Second  St. 

NEW  YORK. 


Crimshaw.  Raven  White  Core.  Raven  Black  Core. 

MA.  OUR  WIRES  pass  Inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufactiu'e  Crimshaw^°d  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
114.   HA    &    118  Liberty  St..    Ne»     1  ork. 


BRANCHES:   ^  ,92 f ""^'^™ ' 


Desplalnes  St- 


BOSTON: 
T  Otis  St. 


SAN  FRANCISCO : 
33  Second  St. 


NATIONAL  CODE  STANDARD 

'0,  K,"  Weatherproof  Wire, 
Slow  •  Burning  Weatlierproof 
and  Slow- Burning  Wire. 


Prioas  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET.  R.  I. 


NOTICE  TO  THE  TRADE. 


The  Edison  Primar}-  Battery  is  fully  protected 
by  patent,  No.  430,279,  dated  June  17,  1890, 
granted  to  Thomas  A.  Edison.  The  use  of 
renewals  purchased  from  unauthorized  persons 
is  an  infringement  of  this  patent,  and  will  be 
treated  as  such  by  this  company.     ::     ::     :;     :: 

EDISON  MANUFACTURING  COMPANY. 

ORANGE,  N.  J..  U.S.A. 

83  Chambers  Street.  New  York.         304  WaLbasK  Avenue,  Chicago. 
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WABfTBD,  FOB  SAIiE  and 
similar  WAWT  COLCaiN  advertise- 
ments (50  words  or  less),  S'S°  •"• 
insertion;  additional  xuords  3c  each. 
POSITlOBf  WASfTED  advertise- 
ments {jo  words  or  less),  S^-OO  an  in- 
%ertion\    r^dditional  zvord^  pr  --  ch 


POSITION    WANTED. 

CompeteDt  elecirlcian  add  engineer.  18  years' 
experience;  have  had  charp;e  of  several  good 
plants:  am  a  man  of  good  habits  and  not  afraid 
of  hard  work.  Prefer  a  country  station  or  iso- 
lated plant.  Address  BOX  265,  care  We'^tern 
Electrician,  510  Jlarquette  Building,  Chicago. 


WANTED. 


Three  experienced  incandescent  lamp  sales- 
men, by  an  old  and  we'l-established  company  not 
in  the  trust.  Applicants  will  please  state  age, 
experience  and  salary  wanted.  Address  BOX 
199,  care  Western  Electrician,  510  Marquette 
Bldg. .  Chicago.  


WANTED. 


Bv  a  firm  of  electricalcontractors  in  Michigan, 
a  competent  man  between  the  ages  of  25  and  35 
to  take  chflree  of  construction  work.  Apply 
BOX  263,  care  Western  Electrician.  510  Mar- 
quette Bldg.,  Chicago,  giving  experience  and 
references. 


WANTED. 


A  good  arc  lamp  rfipair  man  to  repair  series 
D.  C.  arc  lamps.  KEOKDK  ELECTRIC  RY.  & 
PR.  CO.,  Keokuk,  ia 


FOR   SALE. 

6  K.  W.  Edison  220-volt  motor;  5  H.  P.  Eddy 
220-volt  motor;  I  H-P  Crocker-Wheeler  220- 
volt  mo  or.  AVALSH'S  SONS  &  CO., 261  Wash- 
ington St.,  Newark,  N.  J. 


FOR  SALE. 


Sturgeon  Bay.  Wis.,  Electric  Light  Plant. 
Lately  put  in  first-class  order.  Exclusive  fran- 
chise, five-yearcity  contract.  $2,500.00  per  year. 
The  locality  is  most  healthful  and  cbarming. 
The  price  will  be  right.  A.  HAMaOEK,  Stur- 
geon Bay,  Wis. 


FOR  SALE. 

Electric  light  plant  in  town  of  1,000  popula- 
tion. In  fine  shape  and  on  sound  financial 
basis.  I  did  not  want  i  o  take  it  but  was  obliged 
to  and  now  want  to  sell  It.  New  generator  and 
thor  'Ughly  overhauled  since  taking  possession. 
E.  E.  SECOR.  Buffalo  Center,  Iowa. 


MOTORS    FOR    SALE. 

One  40  H.  P.  motor,  3-phase,  60-cycle,  220- 
volt,  form  L. 

One  20  H.  P.  motor,  3-phase,  GOcycle,  220- 
volt,  form^  K. 

One  15  H.  P.  motor,  3-phasP.  60-cjcle,  220- 
volt,  form  K. 

Manufactured  by  the  General  Electric  Co. 
Practically  new  and  in  perfect  condition. 

BADQER  BOX  &  LUMBER  CO., 
Urand  Rapids.  Wis. 

ELECTRICAL  AGENCY  IN  ENGLAND. 

A  London  firm  of  good  standing  is  op^n  for 
sole  agency  in  motors  and  electrical  apparatus. 
References  exchanged.  Address  AGENCY,  Box 
524,   Willings,    125  Strand  W.  C,  London,  Eng. 


r 


When  in  search  of  a 
position  advertise  in 
the 

Western  Electrician. 


^  ELECTRIC  fe: 

•54-62  5.CL1NT0N  ST.  CHICAGO 

All  dynamos,  moto-s,  meters  and  transformers 
listed  by  ibis  Compuny  are  at  their  warehouses 
ready  for  Immediate  delivery. 

FOR  SALE 

at  a  bargain  If  taken  Immediately: 

1  -400  K.  W.  Westinghouse  Alternator. 
1-200    "      Stanley  Alternator. 
2- 1  BO    "      General  Electric  Alternators. 
3-120 

Z-IBO    "      Westinghouse  BOO  V.  Railway  Genera- 
tortt. 

Largest  stock  of  second-tand  electrical  appa- 
ratus In  this  country.  Kend  for  our  monthly 
Bargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  guaranteed. 


COiVIPLETE 

ELECTRICAL  PLANTS 

I  have  for  sale  several  electrical  plants 
complete  that  have  been  replaced  by 
larger  equipment.  Can  sell  at  very  at- 
tractive prices. 

IN  SOME  CASES  ANY  PORTION  OF  THE 

PLANT  CAN  BE  HAD  AT  A  BARGAIN. 

STERLING   BOILER   CHEAP. 

250  h.  p.  Water  Tube  in  flrsf.-'''lass  condition; 
Ydi-^  extra  set  of  new  lubes;  will  be  sold  Very  low 
if  taken  at  once. 

H.  W.  DYAR, 

1547  Marquette  Bldg.,     CHICAGO. 


KAA  A  AAA  AA  A  A  A  A'JtA  A  A  A  A  A  A  A'^^t^tji 


ii 


STAR' 


INCANDESCENT 
LAMPS 


LONG  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 
E   . 

^      MADB     Br    THE    MOST    SKILLED    WOBEMEN. 

I  STANDARD  ELECTRICAL  MFG. 
I  COMPANY,     :     Niles,  Ohio. 


/    THE   \ 

/  ONIiY  \' 
/       WAY       \ 

CHICAG0 1 


&  ALTON 


RAILWAY 


THE  BEST    FHEIGHT   AND 

PASSENGEH    LINE    IN 

THE  COTJNTBX. 

WHEN  OUH  SOI.ICITOHS 

CALL  I 

\    "GIVE    THEM  // 


SHOW" 


ROBT.  FERRIS'  BOOK 
ON  METERS 

IS  so  SIMPLETHAT  ONE  WONDERS 
AT  THE  COURAGE  OF  THE  AUTHOR 

ItTELLS  JUST  WHAT   SOME 
PEOPLE  THINK  THEY  KNOW, 

Written  expressly  for  the  men  who  handle 
the  pliers. 
Sent  prepaid  on  receipt  of  $1.00.    Address 

ELECTRICIAN  PUB.  CO., 


510   Marquette  Bldg., 


CHICAGO. 


Like  Finding  Mone}. 

Save  your  scrap  copper,  brass  and  platinum,  also  incandescent  lamp  bases,  etc..  and 
send  them  to  us.     We  pay  the  highest  market  prices  for  this  material.     What  have  you? 

We  manufacture  copper  hard  babbitt,  the  best  on  earth  for  electrical  work,  wire  solder 
pig  lead,  ingot  copper,  spelter,  etc.    It  will  pay  you  to  get  our  prices. 

GREAT  WESTERN  SMELTING  &  REFINING  COMPANY,  CHICAGO. 


UC.7  tKiQHaTE.    C5TABLISMED    IE  YEARS,  SOLD    BY  AGENTS    AND    DE 

U.5.METAL  POLISH 


OLISHES  ALL  METALS.   Bb«mcmc=   N^  ^Y 


aUERS     ALL     OVER      THE- 
30UNCEBOX     lOcctiTS 

Samples  seht 
GEIO.W.tlOf  FMAN 


■jST.lHDIflK*PDLIS.lNC 


ENGINES. 

18?^  and  3214x30  Buckeye  cross  compound,  600  H.  P. 
19H  and  35.X34  Williams  tandem  compound,  .500  H.  P. 
16  and  24x20  Porler-Allen  tandem  compound.  300  H.  P. 
13  and  2014x15  Arminston  ,t  Sims  cross  compound,  250  H.  P. 
12  and  24x18  Williams  tandem  comiiound,  250  H.  P. 
1054x12  Taylor  aulomatlc,  70  H.  P. 

BOILERS. 

250  H.  P.  Worthington  water  tube. 
50  H.  P.  Devine  tubular. 
10  H.  P.  Vertical 

Write  for  stock  list  of  dynamos  and  engines. 

ILLINOIS  MAINTENANCE  COMPANY,         1625  MARQUETTE  BLDG.,  CHICAGO, 


CHICAGO  FUSE  WIRE  &  MFG.  CO. 


-MANUfACTURERS  OF- 


Fuse  yyif-elMilMMlil 
fuse 


Strip^ 


Tubular  line  Fusbs 
Fuse  Links 
Teiegtiione  Fuse  Blocks 
Telephone  Fuses 
Fusible  Links  (for  rire  ooors) 
Outlet  Boxes,  Wire  Joints 

Send  lor  new  reduced  prices  on  Wire  Joints.  We 
have  a  complete  line  always  in  stock  and  can  quote 
you  very  interesting  prices. 


CHICAGO  FUSE  WIRE&MFG.CO. 


358  Dearborn  St.,  Chicago. 


853  Broadway,  New  Yorii. 


187  Pratt  St.,  Buffalo. 


FIBR^GRmiTEl 

commutatorM 

:  -  BRUSH  Mm 


itVV-V\l?,R\!:W\HC      \/ 


There's  No  Friction 

with  the  Fibre-Graphite  Commutator  Brush. 
Being  90 percent,  pure  graphite,  it  ineures  low 
resistance,  no  tparking  under  a  varying  load,  and 
longer  wear.  TLcre  is  no  greasing  required. 
The  Fibre-Graphite  is  therefore  the  most  eco^ 
nomic  brush  on  the  market.     Send  for  price  list, 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

SrSS  Wakefield  St.,  Germantown,  PHILADELPHIA. 


copperwire 


■'iA 


Sl^»,N.J.. 


Cf?E9 


VERY  LOW  RATES 
South  and  Southwest. 

The  Wabash  road  will  sell  Homeseeker's  Ex- 
cursion tickete.  October  20,  from  Chicago  lo 
Mobile  and  New  Orleana  and  return  ar,  S16.00 
for  tue  round  trip;  also  on  the  same  date  to  a 
largre  number  of  points  in  Arkansas,  Texas  and 
Indian  and  Oklahoma  territories  at  $;20.00  for 
the  round  -trip.  Liberal  stopover  privllcfjes. 
FmalUmifthree  weeks.    Write  fof  full  details. 

F.  A.  PALMER,  Asst.  Gen.  Pass.  Agt. 

3  1 1  Marquette  Bldg.,  CHICAGO,  ILL. 


'Transformers 

'KUHLMAN  ELECTRIC  CO. 


ipifr». 


Send  your  Book  Orders  to 

ELECTRICIAN  PUBLISHING  CO., 

610  Marquette  Bldg.,  Chicago. 


CHICACO    EDISON    COMPANY  REPAIR   SHOPS 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicired 


76_MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 

OPEN    DAY   AND    NICHT.       'a 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 

Motors,  Arc  Lamps, 

.  Fans,  Instruments. 


October  17,   190.3 
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SIMPLE 
EFFICIENT 
RELIABLE 
DURABLE 
NOISELESS 
ECONOMICAL 


ILLINOIS  POLE  CHANGER 

THE  LATEST  RINGING  DEVICE 

Produces   Both  Alternating 
and  Pulsating  Currents 

Broadly  guanmteed.  Write  for  ciicuhtis. 

Illinois   Electric  Specialty  Co. 

171    173  South  Canal  Street  ....  Chicago 


NiCKELKgATE. 

TlieNeW5ork.Chicago|5t.|,oiiis]lIl 

Offers  Three    Express  Trains 

Every  Day  between 

CHICAGO 

and  All  points 

EAST 

Through  Cleveland  and  Buffalo 

Through  Sleeping  Cars 

Day  Coaches  and  Dining  Cars 

Individual  club  meals,  ranging  in  price  from 
35c  to  SI. 00:  also  service  a  la  carte.  IMidday 
luncheon,  50c. 

CHICAGO  DEPOT:    La  Salle  St.  Station. 
CITY  TICKET  OFFICE:    111  Adams  SI. 

JOHN  Y     CALAHAN,  General  Aoent 
Its  Adams  Street,  Room  298,  CHICAGO 


JBdWARDS  AK>Ca 


ELECTRO- 
MECHANICAL 
GONG. 


LBl 


Is  entirely  encased  In  iron  and  Is 
weatherproof.  The  mechanism  is 
very  powerful  and  gives  376  blows 
to  each  winding.  Continuous  ring- 
ing or  single  stroke. 

WESTERN  ELECTRIC  CO. 

Selling  Agents- 


^Bwyomi  Hy 


WIRE 

MEASURING 

MACHINE 

A  i,'reat  convenience 
and  time  saver. 


Reels  wire  into 
a  neat  coll  and 
shows  number     VN 
oCfeet. 


Minneapolis  tiectric  and  Construction  Co. 

Minneapolis,  Minn. 


STEVENS 

MECHANICALCATECHISM 

PRACTICAL  KNOWLEDGE 

FOR 

5tatlonary  and  itarlne  Engineers,  Firemen,  Electricians,  notormen.  Ice 
Machine  Men  and  Mechanics  In  Oeneral. 


Ntw  and  Original.    All  Modern  Machinery  fully  described  and  explained.    Technical 

Feints  made  Clear  by  Word  and  Drawing.    Queitlons  and  Answers 

for  civil  Service  Examinations,  etc. 


SUBJECTS  TREATED: 


WATER,  STEAM,  COMBUSTION.  SMOKE  PREVENTION,  BOILERS,  BOILER 
CONSTRUCTION,  TESTING  AND  MANAGEMENT,  SAFETY  VALVES,  IN- 
JECTORS, PU.MPS  AND  GOVERNORS,  STEAM  GAUGES,  LUBRICATORS, 
ENGINES,  COMMON  .SLIDE  VALVE,  TANDEM  COMPOUND,  CROSS  COM- 
POUND, RECEIVER  ENGINES,  HOT  AIR  AND  COMPRESSED  AIR  EN- 
GINES, TRACTION  ENGINES,  ELECTRIC  ENGINES,  AUTOMATIC  AND 
CORLISS  ENGINES.  CONDENSERS,  JET  AND  SURFACE,  ECCENTRIC, 
BALANCED  SLIDE  VALVE,  LINK  MOTION,  HORSE  POWERS  IN  DETAIL, 
INDICATOR,  REFRIGERATION,  ABSORPTION  AND  COMPRSSSION  METH- 
ODS, BRINE  AND  DIRECT  EXPANSION  SYSTEMS,  PUMPS,  VALVES, 
TESTS,  TABLES,  AMMONIA.  AMMONIA  FITTINGS,  LIQUID  AIR,  MACHINE 
SHOP  PRACTICE.  STANDARD  NUMBERS  AND  RULES,  PULLEY  SPEED 
CALCULATION.  SQUARE  ROOT.  LEVERAGE,  ELECTRICITY,  DYNAMOS, 
ACCUMULATOR,  RHEOSTAT.  TRANSFORMER,  VARIETIES  OP  DYNAMOS, 
PARALLEL  AND  SERIES  WIRING,  THREE-WIRE  SYSTEM,  MANAGE- 
MENT AND  CARE  OF  ELECTRIC  PLANT,  REPAIRS,  ELECTRICAL  MEAS- 
UREMENTS, MOTORS,  STATIONARY,  TROLLEY  AND  THIRD  RAIL  SYS- 
TEMS, CONTROLLER.  ELECTRIC  LOCOMOTIVE,  ELECTRIC  HEATING 
AND  COOKING,  HOUSE  WIRING,  DIFFERENTIAL  GEAR,  FRICTION 
CLUTCH,  CO.MPOUND  CYLINDERS.  REVERSING  GEAR,  THE  STACKER. 
ALSO,  THE  ELEMENTS  OF   ALGEBRA   MADE   EASY. 


336  Pages.     240  Illustrations. 


'^9I^2E,   $1.00.      Sent  anywhere  prepaid  on  receipt  of  price. 


Electrician  Publishing  Company, 

510  Marquette  BIdg,,  Chicago. 


(.♦♦^♦♦♦♦♦♦♦♦♦♦^♦♦♦♦♦♦♦♦♦♦♦♦^ 


CKas.  C  Dustin  Co., 

11  Broadway.  -  -  NEW  YORK. 

Electrical  and  Steam  Machinery 

DIR.ECT-CONNECTED  R.AILWAY  UNIT. 

225  K.  W.  GeneraLl  Electric,  550-volt  genereLtor, 
type  m.  p.,  class  6-225-120.  Form  E,  direct  con- 
nected to  16/4-30/^x30  Buckeye  horizontal  cross- 
connpound  engine. 

Re&dy  for  immediate  delivery  and  in  excellent 
condition, 

ALTERNATORS 

One  200  K.  W.  Ft.  Wayne  "Wood,"  1.100  volts,  140  cycles,  single-phase. 
One  180  K.  W.  General  Electric,  2,300  volts,  60  cycles,  single-phase. 
One  180  K.  W.  Westinghousc,  2.300  volts,  60  cycles,  single-phase. 
One  150  K.  W.  Stanley,  1,100  or  2,200  volts,  133,  cycles,  two-phase. 
One  120  K.  W.  General  Electric,  1,040  volts,  125  cycles,  single-phase. 
One  120  K.  W.  General  Electric,  2,080  volts,  125  cycles,  single-phase. 
One  120  K.  W.  Weatinghouse,  1,100  volts,  133  cycles,  single-phase. 
One  90  K.  W.  General  Electric,  2, .300  volts.  60  cycles,  single-phase. 
Two  75  K.  W.  General  Electric,  2,100  volts,  60  cycles,  two-phase. 
One  60  K.  W.  Westinghouse,  2,200  volts,  60  cycles,  two-phase. 
One  60  K.  W.  Westinghouse,  1,100  volts,  133  cycles,  single-phase. 
One  60  K.  W-  General  Electric,  1,040  volts,  125  cycles,  single-phase. 
Three  35  K.  W.  Thomson-Houston,  1,040  volts,  125  cycles,  single-phase. 

RAILWAY  GENERATORS.  500-550  VOLTS. 

Two  500  K.  W.  General  Electric,  6-pole,  speed,  300  R.  P.  M. 

Two  300  K.  W.  General  Electric,  4-pole,  speed,  400  R.  P.  M. 

One  200  K.  W.  Westinghouse,  6-pole,  speed,  510  R,  P.  M. 

Two  200  K.  W.  General  Electric,  4-poIe,  speed,  425  R.  P.  M. 

One  180  K.  W.  Westinghouse,  4  pole,  speed,  535  R.  P.  M. 

One'150  K.  W.  Fort  Wayne,  6-pole,  speed,  560  R.  P.  M. 

One  110  K.  W.  Eddy,  4-pOle,  speed,  600  R.  P.  M. 

One  100  K.  W.  General  Electric,  4-pole,  speed,  650  R.  P.  M 

One  100  K.  W.  Walker,  4-pole,  speed,  7B0  R.  P.  51. 

Two  100  K.  W.  Edison,  bi-polar,  speed,  620  R.  P.  M. 

One  90  K.  W.  Thomson-Houston,  4-pole,  speed,  700  R.  P.  M. 

One  80  K.  W.  General  Electric,  4-pole,  speed,  700  R.  P.  M. 

Three  62  K.  W.  Thomson-Houston,  Type  D,  speed,  900  R.  P.  M. 

DIRECT-CONNECTED  UNITS,  125  AND  250  VOLTS. 

One  60  K.  W.  Eddy,  4-pole,  125-volt  generator,  with  13x12  Buffalo  Forge  engine 
Brand  new. 

One  60  K.  W.  Bergmann,  6-pole,  125-Tolt  generator,  with  12x14  Watertown  engine. 

One  BO  K.  W.  Commercial,  6-pole,  125-volt  generator,  with  8!4-13xl2  Armington  & 
Sims  tandem  compound  engine. 

One  50  K.  W.  unit,  consisting  of  two  25  K.  W.  General  Electric,  4-pole,  125-volt  gener- 
ators, with  one  triple  Expansion  vertical  engine. 

One  25  K.  W.  General  Electric,  6-pole,  125-voU  generator,  with  9^x10  Armington  & 
Sims  engine. 

Two  25  K.  W.  Westinghouse,  6-pole,  250-volt  generators,  each  with  9x10  Ball  & 
Wood  engines. 

ENGINES. 

Pne  22  and  40x60  Watts-Campbell  Corliss  cross-compound,  600-800  H,  P, 

One  20  and  36x48  Wheelock  cross-compound,  500-700  H.  P. 

One  14  and  17x36  and  42  Slater,  twin,  400-500  H.  P. 

One  24x48  Hamilton  Corliss,  450  H.  P. 

One  23x48  Harris  Corliss,  400  H.  P. 

One  18x48  George  H.  Corliss,  250  H.  P. 

One  16x42  Providence  Greene,  200  H.  P. 

Two  18  and  30x16  Westinghouse  Compound,  250  H.  P.  each. 

Three  18"4xl8  Armington  &  Sims,  250  B.  P.  each. 

One  16x16  Erie  Ball,  175  H.  P. 

Two  14x13  Armington  &  Sims,  150  H.  P.  each. 

One  12x34  Brown,  100  H.  P. 

One  10x14  Straight  Line,  75  II.  F. 

This  is  not  a  complete  list.  Send  for  Bulletin  or  write 
for  quotation  on  a.nything  you  intend  purcha.sing. 

We  haLVe  &.  large  stock  of  direct-current  gener&tors 
and  motors  of  all  voltages.  Also  eLlternai.ting-current  motors 
BLnd  a.rc  generaLtors, 

Babcock  &  Wilcox  and  return  tubular  boilers. 

Transformers,  arc  l8>.n\ps,  street  roLilway  cars  and 
equipment. 


Let  us  meLke  yo\i  a  proposi- 
tion for  the  p\ircKaLse  of 
any  appaLrottvis  yo\i  may 
hoLve  for  disposed. 
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SPECIAL  ANNOUNCEMENT  M 

Inasmuch  as  one  F.  B.  COOK  and  others  have  been  manufacturing,  and  offering  for  sale,  various  devices  for  the  purpose  of  protecting  Telephone 
Apparatus  from  lightning  and  other  foreign  currents,  said  devices  containing  principles  covered  by  patents  which  mere  assigned  by  said  Cook  to 
us,  and  whereas,  such  manufacture  and  sale  constitute  a  direct  infringement  of  our  rights  under  these  patents,  and  whereas  said  Cook  and  others 
have  persisted  in  such  infringement  after  having  been  frequently  advised  of  our  rights,  we  have  been  forced,  in  order  to  protect  ourselves,  to 

INSTITUTE  SUITS  FOR  DAMAGES,  ACCOUNTING  AND  INJUNCTION 


IIM 


K. 


These  suits  were  begun  July  27th,  stnd  will  be  followed  by  further  proceedings  against  all  manufacturers  and 
users  of  infringing  apparatus  of  this  nature. 

We  make  this  announcement  in  justice  to  ourselves  and  prospective  purchasers,  in  order  that  they  may  not 
be  led,  through  ignorance  of  the  facts,  into  unnecessary  legal  entanglements. 


LAFAYETTE,  IND..  Aug.  1st,  1903. 


STERLING  ELECTRIC  CO. 


FARR 

TELEPHONES  FOR  EXCHANGES. 

HONES    FOR    PRIVATE    AND    CO 
LINES. 


TELEPHONES   FOR    PRIVATE   AND   COUNTRY 
LINES. 


TELEPHONES  FOR  FACTORIES. 

Brackets.  Wirt  Pins  and  Insulators. 

CADD  TELEPHONE  &  CONST.  SUPPLY  CO., 
rHnn  i  is  &  120  w.  jackson  blvd., 


CHICAGO. 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H   Hyde  and 
J.  A.  McManman. 


NINTH  EDITION. 


52  PACES. 


PRICE,  2B  CENTS. 


The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 

book  a  great  help  in  locating  telephone  troubles  and  remedies  therefor. 

Considerable  new  matter  has  been  added  in  this  edition. 


Sent  prepaid  on  receipt  of  price  by  the 


Electrician  Pubiistiing  Co.. 


6 10  Marquette  Building, 
CHICAGO. 


S\A/I 


>|: 


!lOiB^IM 

MAKERS    OF- 


HON 


SUPERIOR    TELEPHONE    APPARATUS. 

CHICAGO,    ILLINOIS,    U.  S.  A. 


CATERING 

TO     THOSE     WHO 
DEMAND     QUALITY. 

American 

Electric  Telephone 

Company 


MAKERS 
OF    THE 


EXPRESS    SWITCHBOARDS 


HOTEL 

TELEPHONE         CHICAGO 


ILL. 


Marlin  Cable  Hangers 

Quality,  Strength 
and  Durability 

ARE  THE  FEATURES  OF  OUR  HANGERS 


National  Telephone  Supply  Co, 


CL_E\/EL_iBkriil 


Siandard   instruments 


Thos.  E.  Clark  Wireless  Tel-Tel.  Co. 

MAIN  OFFICE,  DETROIT,  MICH. 

Mfrs.  Wireless  Instruments 

Coils  for  Automobiles,  Gas  Engines,  Etc. 

ELECTRICAL " SPECIALTIES 


Be  Somsbotlym     Send   Your   Own 
Messages.      "  Buy "     Yllrelessm 

Nom   8  Bulletin  Just  Out.    Send  Stantp. 


October  i",   igo,^ 


WESTERN    ELECTRICIAN 


IS 


THE  REASON  WHY  MORE 

KELLOGG 
SWITCHBOARDS 

ARE  USED 


in  large  cities  than  those  of  the  other 
makes  is  that  NOTHING  BUT  THE 
VERY  BEST  in  every  way  would  do 
to  install  where  there  was  already  a 
competitive  system  operating  in  the 
field. 

An  interesting  description  of  the 
Philadelphia  exchange,  built  by  the 
Kellogg  Company,  will  be  found  in 
the  present  issue  of  the  "Booklovers' 
Magazine." 


Kellogg  Switchboard  and  Supply  Co., 


GREEN  AND  CONQRESS  STREETS,  CHICAQO. 


346  Broadway, 
NBW  YORK. 


Electric  BulldlnE, 
CLEVELAND. 


Keystone  Telephone  BIdg:.         ± 
PHILADELPHIA.  J 

I  ■!!  I    III  iJi       III  ^      III  J 


"INTERNATIONAL" 

Mechanical  self-restoring  Drop  Switchboard, 

JUST  OUT 

But  nearly  2,000  drops  capacity  and  complete  Cen- 
tral Office  Equipment  have  already  been  sold.  It 
is  full  of  new  up-to-date  substantial  features. 

A    MONEY  AND  TIME   SAVER. 

A  sample  of  the  working  parts  will  be  sent  to  pros- 
pective purchasers  on  request.  We  manufacture 
everything  In  the  way  of  apparatus  for  any  tele- 
phone system. 

INTERNATIONAL  TELEPHONE  MANUFACTURING  CO. 

CHICAGO,  U.  S.  A. 


Central  Energy 
^  Telephone- 


,/* 


"■^^'■^i 


No.   f88 

Tills  type  of  instrument  Is 
strongly  recommended  for 
exchange  use. 

It  is  easy  to  maintain  and 
lias  about  )i  tlie  numbei-  of 
parts  of  the  ordinary  tele- 
phone. 

We  equip  each  instrument 
with  long-distance  trans- 
mitter, receiver,  platinum 
contact  hool<-switch,  In- 
I  duction  coil,  condenser  and 
;  a  self-contained  ringer. 
!  The  only  remariiable  thing 
about  this  is  the  fact  that 
each  part  is  of  such  high 
quality  as  to  be  in  a  distinct 
class  by  itself. 

If  interested  we  should 
iii<e  to  mail  you  tur 

CENTRAL  ENER6Y  TELE- 
PHONE BULLETIN  No.  5-E. 


STROMBERG  -  CARLSON    TELEPHONE 
MANUFACTURING   COMPANY. 


General  and  Eastern  Sales  Office  : 
ROCHESTER,  N.  Y. 


Sales  Department : 
CHICAGO,  ILL. 


"Buiton '  Type  Telephoive  Transmitter. 


Louder,  clearer  and  better  ii; 
every  way  than  the  "Solid 
back".  Let  us  tell  you  about  it. 


SentI  for  Bookleim 


THE     FAHNESTOCK 
TRANSMITTER    CO.. 


74  CorflaLndt  St., 


New  York  City. 


THE  DAWN  OF  A  NEW  ERA, 


"As  the  sun  drives  the  mists  and  the  clouds  from  the  skies,"  so  the  AUTOMATIC  TELEPHONE  EXCHANGE  banishes 
the  troubles  of  the  subscir'iben  and  the  operating  companym 

Write  to  the  AUTOMATIC  ELECTRIC  COMPANY,    CHICAGO,   for  their  new  book. 
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DID  inr  EVER  OOCUR 

That  TIME,  LABOR  and  MONEY  are  saved  by 

DEARBORN  SCIENTIFIC  TREATMENT  OF  BOILER  FEED  WATERS? 


de:ai=?bof{im    DRI^O    &    OHIEIVIIOAI-   \A/0RK3, 


120  LIBERTY  STREET    NEW  YORK. 


IC  BRANCH  OFFICES  IN  U.  S. 


27-34  RIALTO  BUILDING,  CHICAGO. 


"Y\^E  make  graphite  resistance  rods  to  fit  any  re- 
quirement, any  size  and  any  degree  of  resist- 
ance.    Tliey  are  made  from  Dixon's  Flake  Graphite,  which 
means  that  they  are  pure  and  uniform.  Ask  for  booklet  1250. 

.lOSEPH  DIXON  CUUCIELE  OOMPiNT,  Jersey  City,  N.  J. 


JEFFREY 


Elevating.   Conveying.   Power   Transmission,   Screening,   Crushing    Dredginq. 
Rock  and   Coal    Drilling,   Coal   Cutting.    Hauling   and   Washing    Machinery. 

OUR  CATALOGUES  ABK  TOURS  FOR  THE  ASKIHG. 

TheJEFFREY  M  AN  U  FACTUR I  NG  CO.,  Columbus,  b.,  U.S.A. 


ARE  YOU  LOOKING  FOR  MONEY? 

I£  so,  buy  WALRATH  QAS  OR  GASOLINE  ENGINES 

and  get  light  od  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Exposition. 

It  win  produce  as  good  a  com- 
mercial light  as  that  of  an  auto- 
matic steam  engine,  either  belted 
or  direct  connected  generator. 
Simple,  Economical  and  Reliable. 

Send  for  Catalogue  W. 

MARINETTE  IRON 
WORKS  MFQ.  CO., 

MARINETTE,  WIS. 

AGEXCIES— 
801  Fisher  Building,  Chicago.         619  Stevenson  Building,  Indianapolis. 
703  Bijou  Building,  Pittsburg. 
MacKay  Engineering  Co.,  149  Broadway,  New  York. 

Mackay  Engineering  Co.,  100  Boylston  St.,  Boston. 

Strong,  Carlisle  &  Hammond  Co.,  Cleveland. 


"'-<«*afe 


THE  WILLIAM  TOD  CO. 

BUILDERS  OF 

CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


Main  Office  and  Works: 
YOUNCSTOWN,  OHIO. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,    PA. 


REG.TRADE MARKS    JhE  RhOSPHOR  BRONZE  SmeltingCo-Umited, 

'  ^       '  2200. Washington AVE.,PHiLADELPHiA. 
h      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

,.-  INGOTS.CASflNGS, WIRE, RODS,'SHEETS, ETC. 

'9jf,jsLvJSLm.f  — DEl^TA    METAL  ^- 

,       VX      -^        CASTINGS,  STAMPINGS  ANB^H-RGmGS  - 


CASTINGS,  STAMPINGS  and'T'O-RGING 
ORIGINAL  AND  Sole  Makers  in  the  (J: 


'Bl« 

H^^JJ: 

^^^ 

':'  -•'■! 

S.    MORGAN -SMITH 


CO., 

176  Federal  St., 


McCormick  Turbines 

4,000  H.  p.,  72  feet  head, 
arranged  to  drive  generator 
and  a  single  turbine  to  drive 
exciter.  Five  settings  built 
for  the  Hudson  River  Water 
Power  Company's  Spier  Falls 
plant  and  14  pair*  61  inch  for 
their  plant  at  MechanlcsvlUe, 
N.  Y. 

Write  for  catalogue,  If  con- 
templating purchase 
of  turbines. 

York,  Pa,,   U.  S.  A. 


Boston ,  Mass. 


MECHANICAL 

Engineers  interested  in  electricity  sliould  send  for  our  complete 
Catalogue  (mailed  free  to  any  address).  Any  electrical  book  pub- 
lished sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO..  -  510  Marquette  BIdg.,  Chicago. 

antuiiiniumiiiumimtiniuuHmiimuuiiuiiniiituiiiiituuuuiimtuiummiiiitaii! 

ENGINES 


VERTICAL      OR. 
HORIZONTAL. 


Piston 
Valve 


For  Direct  Com  ected  or  Belted  Serv  ce     Heavy  Duty    E 
High  Speed.    High  Pressure.  Units  Irom  6  to  200  H.-P.  C 

I  DUPLICATE   PARTS   ALWAYS   ON    HAND.  ]  | 

N.  Y.  SAFETY  STEAM   POWER.  CO.    | 

60  South  Can&l  Street,         -  CHICAGO,  ILL.  E 

New  York.  PKlladelphiaL,  San  Fr&nolsco.  Boston.         p 

afmnmmTTmmmTTmTTmmTTmmnTTiTmnTTmmTfmnTTfmnnTmnnTiTinTmTTmifi 


Write  Department  D 
for  Catalog. 


SAMSON  TURBINE 

If  the  SPEED  of  the  turbine  is  to  be  controlled  by  a 
GOVERNOR,  the  turbine  should  be  of  such  capacity  that 
it  will  develop  the  MAXIMUM  power  required,  when  op- 
erating at  Yi,  to  T/i  gate,  then  when  an  overload  is  thi'own 
on,  the  governor  can  open  wider  the  gates  and  allow  an 
increase  in  power.  The  EFFICIENCY  of  the  SAMSON 
between  J^  and  Vt.  gate  is  over  84%. 

JAMES  LEFFEL  &G0.,  Springfield,  Ohio,  U.S.  A. 


"'In  the  Heart  of  the   Continent ' 


JJ,126  MILES 


uf  railway  east  of  Cliicago,  St.  Louis 
and  the  Mississippi  River,  with  east- 
ern terminals  at  New  York,  Boston 
and  Montreal,  are  embraced  in  the 

NEW  YORK  CENTRAL  LINES. 


For  No.  3  ot  tho  Foui'-Track  Sei'iea,  contiiin- 
iiig  a  maj)  sliowiug  this  Central  Railway  Syatoin 
of  America,  send  a  two-cent  stamp  to  (.ieorge  II. 
Daiiiela,  General  Passenger  Agent,  New  York 
Central  K.  R.,UraniJ  Central  Station,  New  York. 
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ARNOLD    ELECTRIC 
POWER  STATION  Co. 

Engineers.  Contractors  (or  Complete 
Electric  Plants.    Results  Guaranteed. 


Tel.  Harrison,  745. 

BADT,   F.  B. 

Consulting  Engineer, 

Suite  1504  Monadnock  Block, 

CHICAGO. 


BUTTERFIELD,  J.  F. 

ELECTUICAL  ENGINEER  AND  CONTRACTOR. 
Complete  Telephone  Exchanges  Built  and  Ma- 
terial Furnished. 
Cable  Construction  and  Underground  Conduit 

Construction  ti  Specialty. 
Koom  r.or.,  113  Adams  Street.       CHICAGO.  ILL. 


FELT,  CHAS.E.  &CO. 

Mechanical  and  Electrical 
Engineers, 
1155-56  Monadnock  Blk..  Chicago. 
Specifications,  plana  and  estimates  for  elec- 
trical iQ9taUatiou9.    Inventions  developed. 


H.  J.Minhinnlck. 
Sec.  andOen'ISup't. 

General  Engineering 

Consulting  and 

ContractingEnglneers. 

Telephones.ElectricLiBht.PowerTrnnBmiBsion  I 
Suite  1112,  rib  ADAMS  ST.,  CHICA  GO. 
Long  distance  Telephoi-e  Central  478. 


Co.,  The 


MICHAELS  &  HILLY, 

CONTRACTING  AND  ELECTRICAL  ENGINEERS. 

Manufacturers  of  Slow  Speed  Dynamos 

and  Motors. 

Secondary  Traasformers  for  Bells 

and  Annunciators, 

CO  &  62  West  Van  Huron  Street,  Chicago.  III. 


SARGENT  &  LUNDY, 

ENGINEERS, 
1000,  46  East  Van  Buren  Street, 
CHICAGO. 
!  Frederick  Sargent.  A. 


H.  R.  BISHOP.     ^ 


BAKER,  W.  E.  &  CO. 


ENGINEERS, 
ELECTRIC    R.\ILWAYS 
)  Broadway, 


NEW  YOKE. 


CHAS.  L.  BROWN, 

Contracting  Electrical  Engineer. 

804  Fisher  Building, 
Telephone  Harrison  3698.       CHICAGO. 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 

ENGINEERS 

Design,  Construct  and  Operate  Railway,  Light. 

Power  aud  Hydraulic  Plants. 

Examinations  and  Reports. 

New  York  Life  Building.      -     CHICAGO,  ILL. 


W.    H.    HARVEY 

Enxitteer  and  Contractor, 
Plans  and  Specifications  for  Complete  Plants. 
Electric,  Hydraulic  and  Steam  Installa- 
tions. Results  Guaranteed. 
Suite  3S0  Randolph  Bldc,  Memphis,  Tenn. 


S 


C.  W.  CAB3IAN.  M.  C.  HaBTMAN. 

Carman,  Chas.  Whitney  | 

&Co., 
consulting  engineers, 

88  La  Salle  Street,  CHICAGO. 


BRYAN,  WILLIAM  H.  \ 


M.  Am.  Soc.  M.  E., 


Consulting  Mechanical  and  Electrical 
Engineer. 


CRUMB,  W.  H.  &  CO. 

Engineers      Contractors, 

telephone  engineering  and 
construction. 

1263  Monadnock  Bldg.,  -  Chicago. 


Humphrey,     Henry    H., 
CONSULTING  ENGINEER.  | 

Central  Lighting  Stations, 
Electric  Power  Transmission. 
Suite  1305,  Chemical  Bldg., 


KOHLER    BROS., 

I  Contracting     Electrical    Engineers, 
Lighting  Power  Railways, 

14-1806-1808-1810-1812  Fisher  Building, 
CHICAGO. 


Long  Distance  Phone  Central  2±i8. 

SCHOTT,  W,  H„ 

ENGINEER  AND  CONTRACTOR, 

Specialties— Central  Station  HeatingPlants, 

Water  Worka  Steam  Plants,  Electric  Light, 

Gas  and  Street  Railway  Plants. 

I220-31  Marquette  Building,    CHICAGO. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 
Plans,  Specifications  and  Supervlsioa  of  In- 
Btallatlon  of  complete  telephone  plants. 
Special  Reports  on  Telephone 
Propertiea  and  Apparatus, 

I  411  Electrical  Bldg.,  Cleveland,  Ohio. 


Telephone  Main  3123. 

WILMERDING,  C.  H. 

CONSULTING  ENGINEER 
I  Old  Colony  Bldg.,  CHICAGO. 


DUGALO  C.  JACKSON,  0.   E. 
WILLIAM  B.  JACKSON,  M.  E. 

MEMBERS 

AMERICAN   INSTITUTE   OF   ELECTAICAL   ENGINEERS  I 

AMERICAN   SOtlETY    OF    MECHANICAL    ENGINEERS  | 

AMERICAN   SOCIETY   OF   CIVIL    ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,    WIS. 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


FOR 

Vl     HTC  PURPOSES 
A|_|l   I    F   PLAIN  OR 
WB»n  I    hi  ENAMELED. 

THE  MONSON  BURMAH  SLATE  CO. 

PORTLAND,    ME. 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING   COMPANY. 

BtO  Marquette  Bldg.,  CHICAGO. 


The  Electrician  Publishing  Cc,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


■—•••9>— >•«>—■ 


Nothing  is  so  Essential  in  Electrical  Machinery  as  RELIABILITY 
And  Nothing  Contributes  so  Much  to  Reliability  as  SIMPLICITY 


i 


THE    WARREN    ALTERNATOR 

Is  Simplicity  Itself  Having  no  Brxjshes  or  Comnmvita-tor  a-nd  no  R^evolving  Wire. 

BULLETINS  ON  APPLICATIO  N T  HEY  TELL  VOU  ABOUT  IT. 


SANDUSKY,  OHIO,  U.  S.  A. 


Rumsey  Electrical  M'f's' Co.,  H.  B.  Coho  &  Company,  Western  Electrical  Supply  Co.,  C.  W.  Hobson, 

1211  Filbert  St.,  Philadelphia,  Pa.  11+ Liberty  St.,  New  Vorli.  St.  Louis,  Mo.  Waco,  Texas. 

A.M.Searles,  C.  A.  Cotton,  O.  A.  Wilbur  &  Co., 

1200  Fisher  Bldg.,  Chicago,  III.  129  Pearl  St.,  Boston,  Mass.  183  Crocker  Hldg.,  San  Francisco,  Cal. 

Carter  &aillc3ple  Electric  Co.,  Z.  C.  Allies  &  Piper  Co. ,  W.  I.  Gray  &  Co. , 

Atlanta,  Ga:  Seattle,  Wash.  Minneapolis,  Minn. 
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CEDAR  POLES 


From  1 6  Feet  to  70  Feet. 
SPECIAL   PRICES  ON   SMALL   POLES. 


C.n.WORCESTERCO. 

SUITE   1Z06  TRIBUNE  BLDG.  CMICASO. 


Michigan  Poles 


White  Cedai'^ 

Good  Stock.  Quick  Shipments. 

PERRIZO  &  SONS,     -   Daggett,  Mich. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


IDAHO 


8,000  in  one  yard,  now  ready  for 
shipment.  40  ft.  to  70  ft.  long, 
7  in.  and  up  tops.    Must  be  moved. 


CEDAR 
POLES 


Large  stocks  Michigan  White  Cedar 
Poles.    Write  for  Prices. 


FRANCIS  BEIDLER  &  CO., 

5 1 9  W.  22d  St.,  Chicago,  III. 


M.KLEIN    a.  5DfJ. 

LINE  BUILDERS'  TOOLS. 

Our   Tool   Book   tells   about    tbem. 
It  Is  of  interest  to  all  linemen.      Get 
a  copy  now.    FREE. 
Headquarters  for  Linemen's  Tools 

MATHIAS  KLEIN  &  SONS  ''-"c^iJlSSy^S'' 


CEDAR 


WHITE 


POLES 


PRICES 


A.  P.  HOPKINS  &  CO. 

ESCANABA,    MICH. 


MAGNET  WIRE 


ROUND, 
SQUARE 

AND 
RECTAN- 
GULAR. 


MANnPACTURED  BT 


Columbus  Insulated  Wire  and  Brass  Co, 

COLUMBUS,  OHIO. 


ELECTRICAL  BOOKS. 

.All     Kinds. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Suite  SIC  Marquette  Bldg.,  CHICAGO 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 


PRODUCERS.  We  want  your  inquiries  always. 


WHITE  CEDAR  POLES 

Hall  L.Brooks 
tomahawk,wis. 


POSTS.  RAILWAY  TIES.   SHINGLES.  ETC..  ETC. 


THE  MORSE  CEDAR  CO., 


Manufacturers  and 
Producers, 


SAGINAW,  MICH. 


Southern  Cedar 

NO  ROTTEX  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  New  York 


CEDAR  POLES 

CARNEY  BROTHERS  COMPANY, 

610  Chamber  of  Qommerce,  CHICAGO,' ILL. 


PINS 


TOWERS  PIN  &  BRACKET  CO. 

ELLIJAY,   CA. 

MANUFACTURERS     OF 

Locust  and  Oak  Pins  and  Brackets. 


BRACKETS 


CEDAR  POLES  ' 

THE 

Valeniine'Clark  Co. 

23^    La    Salle    Street,   CHICAGO 


i 


Pinoonnlnfff    Mich. 

•iiiiiiii   I 


YAROS: 
Groon   Bay,    Win.  Haw  London,    Wla. 


--*"'--"--'  '■-*'^-' 


mtmmmm.mmankmli 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBIAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


CEDAR  POLES  %i's\k^^r.''' 

SPECIAL    PRICES    UPON    APPLICATION. 
PROMPT    SHIPMENT    A    SPECIALTY. 

A.  E.  WHITMORE,  230-31-32  Lumber  Exchange,  Minneapolis,  Minn. 
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CEDAR=-PDLES 

LINDSLEY      BROS.      CO.  THE    LINDSLEY    BROS.      CO. 

(MICHIGAN       PQL-ES)    CHICAGO.  ^  (WESTERN     F>  Oi-ES  )  SPDKAN  E.    WASH. 

ADDRESS      INqUIRIES    TO      GENERAL      OFFICES         TRIBUNE      BLDG.    CHICAGO. 


sliuuld  be  ordered  nuw. 
Have  you  received  our 
last     quotations,     espe- 


POLES  FOR  FALL  WORK 

cially  on  0,  b'j  and  7  inch  Thirties? 

Won't  you  need  a  few  ties  also,  either  the  "Steam"  or  "Trolley"  size? 
We  are  makint;  "record  time"  on  shipments  of  both  Poles  and  Tics.     Better  write  us. 

MALTBY  LUMBER  COMPANY  |°Sr-gfxt  S'.ci: 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Slock  Constantly  on  Hand 


Poles 


IDAHO,  WISCOMStM, 
MIOHIGAM 


CEDAR  POLES 


FOR  TELEPHONE,  TtLEGRAPH, 
ELECTRIC    LIGHT,     TROLLEY. 


POSTS,    POLES,    TIES    AND    EVERYTHING    IN    WHITE    CEDAR 

YARDS      IN     IDAHO      AND      AT      WASUniRX,      Pl.lJM.MKK      AND       BRLLK,      WISCONSIN. 


JOHN.  H.  FOWLER 


GENERAL  OFFICE:     1705  FISHER  BLOG.:    CHICAGO. 


Branch  Offices:] 


Washburn.  Wisconsin,  and 


I  Spokane.  Washington. 


FOWLER-JACOBS  GO. 


1P)J^Ma\\^  (WuVI^xiiAU/  §M>(yuvW  &<\/&w  ^      IPa&jLvwcj^W  owyVrtvoWXwy.    feAea^wJbtvrv^f^XcW. 


T|P#fc  (  Yellow  Pine  stock.  100^00 
I  I  Hi  3k  ^  6x8-8  ft.  Chestrxvjt  »nd  Oik, 
I    I  h  V    '    Urge  stock,  standard  sizes. 


M&r\\jfactured   by 


1  Jkf./rto?k^-^:rn-iard^?.'e^:  ECCLESTON  LUMBER  CO., 


^^_    ^^  ,   (Southern  WMte  Cedar)      29  Broadway,  NEW  YORK. 

nffll     EC  ^  >one  Iea.f  Yellow    Pine 

■•lilts  "/  octtkgonal  «>.nd  square. 

■     *Pi«^*^  'v  Chestnut  and  Cypress.     ■Prompi  dtli-Cmritj  from  jIbcK,  l^t*B 

Yellow  Pine  Cross  Arms,  Pins  and  Brackets.  ycTKciiyyari.Brdir.ctfrommiiu.^ 


MM  Ki  i  -t 


d  a  r 


Large  Assortment.    Quick  shipments. 

WISCONSIN  TIMBER  &  LAND  GO. 

MATTOON,  WISCONSIN 


{ra^eWHITEgllli 

of  all  sizes. 

Let  us  quote  you  prices. 

PACE  &  HILL  CO. 

Lumber  Exchange, 
MINNEAPOLIS,   MINN. 


ROPER  LUMBER-CEDAR   CO., 

OFFICE:    Room  5  Leisen  &  Henes  Block, 

■vieinoiviinke:,        .        iviici-i. 


POLES 


WHY  DO 

the  poles  and  ties  made  by 

THE  STANDARD  POLE  &  TIE  CO. 

Front  and  Pine  Sts.,  New  York 
lait  longer,  wear  better  and  give  more  satisfaction  than  others? 

See  next  v/eek 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG   LENGTHS  A  SPECIALTY. 

VAortQ.  J  IDAHO. 
YARDS;  \  MOHTANA. 

WESTERN  LUMBER  &  POLE  CO.,     -     Main  Office,  DENVER,  COLO. 


CEDAR 

H.  M.  LOUD'S  SONS  CO.,  Au  Sable,  Mich. 


POLES, 
POSTS, 
TIES, 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,    MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years- 


TIES. 


CEDAR  POLES  AND  POSTS 


»•  •  • 


••.♦ 


W^  MUELLER    COMPANY 

Main  office  I2ii-l£-l3  Morquetfe  Bu/idina 

CHICAGO. 


POLES 


TIES  CROSS  ARMS  AND  YELLOW  PINE 

'   il»wj   to  order.    Write  us  your  requirements. 

9  H.  H.  MAUS  &  C0.,<"<^  >  420  Walnut  St.,  Philadelphia,  Pa. 


MICHIGAN  WHITE 


LARGE  STOCK. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 
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The  Nernst 

Quality  of  Ligfht 


is  especially  valuable  where 
the  conditions  call  for  perfect 
steadiness  and  softness,  free 
from  any  irritating  glare. 


Reading:  Room  illuminated  by  Nernst  Lamps 


Telephone  £xchange  illuminated  by  Nernst  Lamps 


Any  Electrical  Supply  Dealer 

will  mail  you  Booklet  No.  6  describing  the  many  advantages  of 
The  Nernst,  both  in  efficiency  and  economy,  as  compared  with 
the  ordinary  incandescent, 

or  address  nearest  sales  office  of  Nernst  Lamp  Co. 

Sates  OfliceA:    Pittsburg,  Payette  Street  and  Garrison  Place;  New  Yoric,    Hanover  Banlc  BIdg.;    Boston,    Board   of 
Trade  Building;  Philadelplila,  Real  Estate  Trust  Building;  Cliicago,  National  Life  Building. 


BULLETIN 
No.  172 


G.I. 


STANDS   FOR    ELECTRICAL  AND   MECHANICAL  PERFECTION. 
Bullmt  Inm,     Blueprints,     Pholo  gr  a  nh*,     Eatlmatmm,     Etc,     Mall»d    Upon    Applications 

GENERAL  INCANDESCENT  ARC   LIGHT  CO.,  NEW  YORK,   N.  Y. 


220  Devonshire  St.,  Bostnn.  Mass. 
1218  Marquette  Bldg.,  CUieago,  111. 


638  Century  Bldg.,  St.  Louis,  Mo. 
1732  Champa  St.,  Denver,  Colo, 


510  New  England  Bldg.,  Cleveland,  Ohio. 
319  Hayward  Bldg.,  San  Francisco,  Cal. 


57  Perin  Bldg.,  Cincinnati,  Ohio. 
115-117  Cannon  St.,  London,  B.  C.  Eng 


BULLETIN 
No.  64 

BULLETIN 
No.   94 

BULLETIN 
No.   60 

BULLETIN 
No.  240 

BULLETIN 
No.  66 

BULLETIN 
No.  61 

BULLETIN 
No.  190 
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SURFACE  SWITCHES. 

A  REMOVABLE 
DIAL. 


MANUFACTURED  BV 

THE    HART    MFG.    CO., 

HARTFORD,  CONN. 


YOST 

SpeciaLlties 

-  of  the  =^= 

Superior  Sort 


Sockets 
Wall  Sockets 
W.  P.  Sockets 

Rosettes 

&II  have 

specitBLl  merit 

and  distinctive 

advantages 

Yost  Electric 
Mfg.  Co. 


TOLEDO 


OHIO 


ii 


CIRCULAR  LOOM 


»» 


FOR 


INTERIOR  WIRING 

THE   FLEXIBLE   CONDUIT   THAT   MAKES 
A   HARD  JOB   EASY 

Its  pre-eminence  for  many  years  is  a  guarantee  of  its  per- 
fection. For  safe  construction  it  has  the  endorsement  of 
highest  authorities. 

ELECTRODUCT 


The  original  enameled  steel  conduit  used  as  a  raceway  for 
electric  wires.  Electric  construction  using  this  product  ha.s 
highest  approval. 


American  Circular 
Loom  Go. 

CHELSEA,  MASS. 

NEW  YORK: 

B.  B.  C«rer,  28  Corllandt  SI. 
CBIC.ttiO 

Thas.  G.  Grler,  128  V.  JachMn  Boulrvard. 
SA.V  FRAVCISCO: 

Joho  S.  Cole,  33  SMond  St. 


TRADE     ra  3. 
MARK        ^  p) 


REOISTtREO 


T  H 


PULA 
TYPE  R 
WATTMETER 


I  ill 


IP 
i 


ELEMENTS    OF    POPULARITY 

LOW    MAINTENANCE    COST 
HIGH  PERMANENT  ACCURACY 
SYMMETRICAL  CONSTRUCTION 
COMPACT  INTERNAL  DESIGN 


FORT  WAYNE 
ELECTRIC    WORK 


\no\  ^n 


B«Ar>JCH    OFflCE.3    IN 

BOSTON,  NEW  yOi?K,    PHILADELPHIA,  SYRACUSE, 

PITT8BURC,    C«A«D   RAPIDS,   CIMCIWNATI,  CHeCACO, 

ST.  PAUL,  ST.  LOttIS,  ATl.a.MTA,  YOKOHAMA, 


'H'i 
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A  New  Small 
Motor 


Form    L,    Outputs 
'A    to    3    H.    P. 


A   strong  efficient    machine    with    large 
overload  capacity  and  built  for  hard  work. 


Crocker^  Wheeler 
Company, 

MAHUFACTURERS 
and  ELECTRICAL  EMBINEERS 

Sale*  Otileem  In  all  Largo  CHIea.     Office  and  Work*!  Ampere,  M.  J. 


^Biack  Diamond  File  Works  |( 


Mitt.  1««3. 


Inc.  1895. 


*? 
*? 


Tweivd 

MadaU 
Award»d  at 
tntornatlonal 
^x|tastlloni 


vgKo^z^stt.-» 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
189B. 


QiVB.  «;)«>01I>«1  &ms,  4>K  -t>«Al.K  IIV  JEVE.KX  JiBAnlNO  nARDWABK 
BTTOttK  IKT  I'HE  USIXEW  STATES  AK1>  CANADA. 


4^ 


\ 


..  ilRNETT  COMPANY, 

l»|{eLi4!»E!.PHIA,    PA. 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  iosulation  aad  mccbaaical  purposes,  in  sheets, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  00  application. 

VULCANIZED  FIBRE  CO.,  -   Wilmington,  Del. 


KARTAVERT. 

HARD  AND  FLEXIBIG  FIBER  IN  SHEETS,  RODS  AND  TUBINa. 

For  Electrical  aud  Mechanical  PurpoBos.  Railway  Dust  Guards,  Waaberi -' 
and  Packings.    Patent  Insulating  Cleats. 


MANTTPACTDRKD  BT 


THE  KARTAVERT  MANUFACTURING  CO.  Wilmington.  DiL^| 


STERLING    EXTRA    INSULATING    VARNISHJ^ 

8t«rUnc:  Extra  Black  FiniBblng  Varni.h, 

Sterllns  Blitck  Air  Drying  Tsrnl.1l, 

Sterling:  Black  Core  Plate  Varni.h, 

THE  STERLINfi  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A.  Brougham  St.,  Blacklrlars  Road,  SaKord,  Mancliestir,  Englant.  4| 


gUGCESSFUL 
HEATING 


IS  ASSURED 


WITH    THE 


Sturtevant 
Blower  System 

B.  F.  STURTEVANT  CO. 

BOSTON 


New  York 


PhlladelpKIa 


Clilcago 


London 

114 


BARE  COPPER  WIRE. 

RUBBER    COVERED    WIRE. 

WEATHER  PROOF  WIRE. 

MAGNET  WIRE.  LAMP  CORD. 


POWER  CABLES. 
TELEPHONE  CABLES.  OFFICE  WIRE. 

JOHN  A.  ROEBLING'S  SONS  CO., 

TRENTON,  N.  J. 


AGENCIES  AND    BRANCHES: 


NEW  YORK. 


CHICAGO. 


CLEVEUtND. 


SAN  FRANCISCO.      PHILADELPHIA.      ATLANTA. 


Vol.  nXin.  $3.00  Per  Audi.    gSS?,' 


.if.^„UTsX^^£'i"    CHICASO,  OCTOBER  24,  1903. 


Fnt^rertatChicatfoPoBtomceos  in   p-u-e    .    pAtkV  AFfl      17 

mftllnmClerofthM  second  class.  lU    vKNTS   A   wOPV.  ilJU,     !(« 


IIUIDI     ETV  INSULATED 

JlYir^L.CLA.  WIRES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF,   UNDERGROUND  AND  SUBMARINE. 

""R^HusbN^"^       The  Simplex  Electrical  Co., 

MonadiMck  Block,  CHICAGO.  I  lo  State  Street,  BOSTON,  MASS. 


WCSTCRN   SELLING  AGENT, 

H.   R.   HIXSON, 

1144  MonadiMCk  Block,  CHICAGO 


1889— Paris  ISxposition, 
Medal  for  Bnbber  Insolation. 

1893-lVorId's  Fai^, 
Medal  for  Bnbber  Insulation. 


N.  1.  R, 


V^ll 


STatfonal       ; 
InMm  \ 

Rubber  Co.'is 

RUBBER  COVERED 
OFFICE  AND  FACTORY:  BRISTOL.  R.  t.. 


T  jJ.    I— -t 


TBOB  STASfBABD  FOB 

BIJBBKB  INSiriiATION. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  "»'•  Wires. 
THE  OKONITE  CO.,  Ltd. 

?"i'u'S„S?h':t'e';j"«"»!>ers.        253  Bfoailway,  New  York.       WrdS^.til?;'.'"'"' 


INDIANA  RUBBER  AND  INSULATED  WIRE  00., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 
TELEPHONB,  TBLEQRAPH  AND  FIRE  ALARM  CABLES^ 

AllWIres  are  tested  at  Factory.  JOKESBORO,  IND. 


CRESCENT  RUBBER  INSULATED 

WIRES  AND  CABLES 

Katlonal  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

S3"bmcuy'street.  "^in  <)«■<:•  and  Factory.  TRENTON,  a  «. 


Ammeters  and 
Voltmeters 


NORTON 

High-Grade  Instniinents  at  IVToderatfl  Cost. 

Write  for  Circular  and  PrLce  List. 

Tlie  Norton  Electrical  Instrnment  Co.,  mSmB^BSUcSm? 

Agents. -Kohlcr  Bros..  Chicago,  III  ;  Newman-Spranley  Co..  New  Orleans.  La. 


THOUSANDS    IN    USE. 

Bipolar  and  Multipolar  Motors 

from  H  to  50  horsepower.  Dyna- 

n.lnos  from  10  lights  to  700.  We  sell 

£.^A/or  rent.   Good  profits  for  agents.  ■ 

■'*'  The  Hobart  Elec.Mfg.  Co.,Troy,  Ohio 


l-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO..     PHILADELPHIA 


ELECTRIC   HEATING  APPLIANCES 


....OF  ALL  KINDS.... 

AMERICAN  ELECTRICAL  HEATER  COMPANY, 

Write  (or  Catalogue.  ifThd  19  Spencer  Street,  DETROIT,  MICM. 


i>UIMC8£D 

CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Chels«a.  Mass.,  New  York,  Cbicagii,  San  Francisco. 


ESTABLISHED  1875. 
COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR 

Practically  dust  and  water  proof.  For  Portable 
Drilling,  Tapping,  Reamiap,  Emery  Grinding,  etc. 
Write  tor  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Gen'l  European  Agents,  Selig,  Sonnentbal  A  Co. 
85  Queen  Victoria  Street.  London.  England. 


LIGHT 


If  you  want  tight  to  see  objects  below  the  lamp 
USE    SHELBY    LAMPS. 


la  C.  p.  Horizontal  are  14  C.  P.  Vertical. 
7  C.  P.  Vertical. 


Other  makes  are 


THE    COIL    DOES    IT-IT'S    FLATTENED. 


LIFE 


The  Longest'  Life  at  Best  Efficiency. 
SHELBY      USEFUL       LIGHT      LAMPS. 

Pat.  Oct.  SO,    1 900. 

A  TRIAL   WILL   PROVE   OUR   CLAIMS. 

THE  SHELBY  ELECTRIC  CO.,  SHELBY,  O. 


^ESTUK  Electrical  In^toment  Co., 

Waverly  Park,    NEWARK,     N.  J. 

WeeioaStudard  Fortable  9ireci  Eeadio^ 

Voltmeters,  MilliToltnieters,  Voltammeters, 
Ammeters,    Miiammeters, 

GrDinid  Detectors  and  Circuit  Testers, 
Oiimmeters.   Portable  6alvanometers. 

')y,r  Portable  Instruments  are  recognized  as 
The  Standard  the  world  over.  The  Soml-Port- 
able  Laboratory  Standards  are  still  better 

Our  Station  Voltmeters  and  Aminetcrs  are 
'in!*nri»tt89ed  in  point  of  extreme  accuracy  and 
;owc8(  consumption  of  entrgy. 
Bbklih— European   Weston  Electrical    In.Htru- 

ment  Co..  RIttenjtrasse  No.  68. 
LojfooN— Elliott  Bros.,  Ceninry  Works.  Lewis- 

ham. 

Weston  Port&Me  «3alTaBOfB«ier  ffrr  Paris,  Pbancr— E.  H.  Cadiot,  12  Rue  St.  GoorKei. 

BrldK«  W"ork.  W#w  Vork  Offlrp    74  <*nrt1andc  Ht. 


Perfection  Dry  Battery 

Power  Motor 

For  Models,  Small  Fig- 
ures, Sewing  Machines, 
Jewelers'  Lathes,  Dental 
Drills  and  Phonographs 

Windings,  2,  4  and  6  volts 
List  pHce,  99.00 

J,  JOM£S  St  SON 

Manufaotufepn  of  Elaotflsal  Appai'Mus 
64  CORTLANDT  Sn  MEW  YOflK  &§!' 
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REOUI-A-ri 


IM 


IS  ONE  OF  THE  MOST  IMPORTANT  POINTS  TO  BE  CONSIDERED 
IN  THE  SELECTION  OF  A  TRANSFORMER.  GOOD  REGULATION 
PERMITS  THE  USE  OF  HIGH  EFFICIENCY  LAMPS,  MORE 
UNIFORM  LIGHT,  LOW  COST  OF  LAMP  RENEWALS,  BETTER 
OPERATION     OF    MOTORS,    SATISFIED    CUSTOMERS. 

INVESTIGATE  THE  RESULTS  OBTAINED  BY  THE 
USE  OF  OUR  TYPE  "  M  "  TRANSFORMERS. 


\a/aoime:ir 


RIC       IVI 


s-r.    i-oeiis,   iwi^. 


8 

! 
t 


is  so  Essential  in  ElectHcal  Macliinery  as  RELIABILITY 
Nothing  Contributes  so  Much  to  Reliahility  as  SIMPLICITY 


i 

t 


THE    WARREN    ALTERNATOR 

Is  Simplicity  Itself  Having  no  Br\ishes  or  Conrimvita-tor  a.nd  no  R.evolving  Wire. 

BULLETINS  ON  APPLICATIO  N T  HEY  TELL  VOV  ABOVT  IT. 


||iRRENlirTlllc]p.@ 

SANDUSKY,  OHIO,  U.  S.  A. 


Rumsey  Electrical  M'f's' Co.,  H.  B.  Cobo  &  Company,  Western  Electrical  Supply  Co.,  C.  W.  Hobson, 

12H  Filbert  St.,  Philadelphia,  Pa.  114  Liberty  St.,  New  York.  St.  Loals,  Mo.  Waco,  Texas. 

A.M.Searles,  C.  A.  Cotton,  O.  A.  Wilbur  &  Co. , 

.  1200  PlsherBldg.,  Chicago,  111.  129  Pearl  St.,  Boston,  Mass.  183  Crocker  lildg..  San  Francisco,  Cal. 

Carter  &  Oillespie  Electric  Co . ,  Z.  C.  Miles  &  Piper  Co.,  W,  I.  Qray  &  Co. , 

Atlanta,  Ga.  Seattle,  Wash.  Minneapolis,  Minn. 


»«MM 


8TERLIIIC    EXTRA    INSULATING    VARNISH. 

Sterllne  Extra  Black  Finishing  Varnish, 

Sterline  Black  Air  Drying  Tarnish, 

Sterling  Black  Core  Plate  Tarnish. 

THE  STERLING  VARNISH  CO.,       THfe  STERLING  VARNISH  CO., 

PIHaburg,  Pa..  (J.  S.  A.  Brougham  SI.,  Blackirlars  Road,  Salford,  Manchester,  Englairi, 


BUY 


Your  Electrical  Books  of  the  Electriciai 
Publishing  Co.,  Suite  510  flarquettel 
BIdg.,  Chicago.    You  will  save  TIME  andf 
MONEY  by  doing  so , 


DUNCAN  INTEGRATING  WATTMETER 


FOR 


DIRECT  CURRENT  LIGHTING  AND  PQWER. 

MOST  ACCURATE  AND  UP-TO-DATE  METER  ilPQN  THE  MARKET. 


DUSTPROOF 
NO  CONSTANTS 
SENSITIVE 
COUO  MAGNETS 
LARGE  DIAL 


DUNCAN  ELECTRIC  MFC  CO., 


LA    FAYETTE,    INDIANA. 

SEND    FOR    DESCRIPTIVE    BULLETIN.    


October  24.  Icjoj 
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TheElectric  Storage  BatteryGo. 


MANUFACTURER    OF    THE 


PHILADELPHIA 


'Cbloribe  Hccumulator ' 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PRICE   LISTS   AND   BESCRIPTIVC   BULLETINS   FORWARDED   UPON    REOUE8T. 


SALES  OFFICES- 


raii-iDELPHiA.  New  York,  Boston.  Chicago,  Baltimore,  St.  Louis,  San  Francisco,        Cleveland,  Canada,  Havana.  Ctba, 

Allegheny  Ave.       100  Broadway.       60  State  St.      Marquette  Bldg.    Continental       Wainwrlght  Bids.         RIalto  Bldg.         Citizens'  Bldg.        Canadian  General        G.  F.  Greenwood.  Manager, 
and  19th  St.  Trust  Bldg.  Electric  Co.,  Ltd.  Toronto  3-1  Empedrado  St. 


American  Steel  &  Wire  Co. 


Chicago 


New  York 


Worcesttr 


Denver 


San  Franfiisco 


BARE   AND    INSULATED 

ELECTRICAL  WIRES 


CARBONS 

CONSUMERS  CARBON  CO 

LANCASTER,  OHIO,  U.  S.  A. 
Carbons  of  all  kinds  and  for  all  purposes. 


AMERICAN  BRAND 
WEATHERPROOF  WIRE  AND  CABLES 


We  always  carry  a  large  stock  of 

WEATHERPROOF  WIRE 

for  prompt  ihipments.     Samples 
and  prices  on  application. 

AMERICAN  INSULATED  WIRE  &  CABLE  CO. 

Main  Office  and  Factory: 
241-247  S.  Jefferson  St.,  CHICAGO.  ILL. 


PLATINUM   FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 
PUTINUM  FOR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
Wt  ((11  PLATINUM  In  any  quanllly,  either  large  or  small.   We  buy  PLATINUM   or  anything 
containing  PLATINUM,  In  any  quantity. 


For  Incindesgent  Lamps  ind  Everything  Else. 

MANUFACTURERS  OF  PLATINUM   IN  ALL  SHAPES. 

Newark.  N.  J.  New  York  Office,  120  Liberty  Street. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


AkJOD  Smoking  Pipe  Co 12 

Allen  Company.  L.  B II 

Allis-Cbalmers  Company...  2? 

A llonay  Electric  Co 17 

Alphaduct  Mfg.  Co 11 

American  Battery  Co lO 

American  Circular  Loom  Co.  1 
American  Conduit  Company  .  7 

Amer.  District  Steam  Co — 

Amer.  Electrical  Heater  Co..  1 

Amer.  EL  Telephone  Co 14 

American  Electrical  Works.. 11 
Amer.  InsuLWire&CableCo.  3 
AmericanRefl.JcLightlngCo.il 
Amer.  Steel  &.  Wire  Company  3 
American  Stone  Conduit  Co. .  7 
Arnold  Elec.PowerStat.  C0..17 
Automatic  Electric  Co. . 15 


Bat>cock  iV  Wilcox  Co — 

Badi.  F.  B 17 

Baker  A.  Company :i 

Baker  vV  Co.,  W.  E 17 

Barnett  Company.  G.  A  H....22 
Beardalee  Chandelier  M  fg.Co.  — 

Beldler  A  Co..  Francis 18 

Berthold  &  Jennings 19 

Bossen  EL  Construction  Co. .  1 1 

Brooks.  Hall  L 18 

Brown  Chas.  L 17 

Bryan-Marsh  Company — 

Bryan.  Wm.  H ..17 

Biicheye  Electric  Company..— 

Burch.  Edward  P 17 

Butlerfleld.  J.  K — 

ByUesby  ACo  .  H.  M 17 

Bir.ie  Const,  Co.,  M.  P 17 

Camp  Company.  H.  B 7 

carman  A  Co.,  Charles  Whit- 
ney  17 

Carney  Bros.  Co IB 

Central  Automobile  Repos'y.— 


Central  Electric  Co 6 

Central  Manufacturing  Co..  .18 

Chicago  .t  Alton  Ry 12 

Chicago  Die  &  ElectricCo...  — 

Chicago  Edison  Co 4.  12 

Chic.  Fuse  Wire  A  Mfg.  Co...  10 
Chicago  Insulated  Wire  Co..— 

C,  M.  ASt.  P.  R.R — 

Clark  Wlrel.TelA  Tel  Co., T.E.14 
Columbia  Incand.  Lamp  Co..— 
ColumbusIns.Wlre  ABr.  Co. 12 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 7 

Coolldge,  Marshall  H 19 

Crescent  Co — 

Crescent  Ins.  Wire  A  Cbl.  Co.  1 
Crocker- Wheeler  Company..  10 
Crouse-ilind- Electric  Co.  ..22 

Crumb  A  Company,  W.  H 17 

Cutler-HammerMfg.  Co i 

Cutter  Elec.  A  Mfg.Company  1 

D.  A  W.  Fuse  Company — 

Deaxbom  Drug  A  Chem.Wks.    K 

Diamond  Meter  Company — 

Dlckey-Sution  Carbon  Co —  9 
Dixon  Crucible  Co.,  Joseph..  8 
Duncan  Electric  Mfg.  Co....  2 

Dustln  Co.,  Chas.  E 13 

Dyar,  H,  W 12 

Eccleston  Lumber  Co 18 

Economical  Elec. Lamp  Co...  9 
Edison  Decorative  A  Minia- 
ture Lamp  Department 10 

Edison  Mfg.  Company 21 

Edwards  A  Company 5 

Electrical  Engl  ueer  Inaiitute.  — 

Electric  Appliance  Co 10 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company...  16 

Emmons  Klec.  Con;jt.  Co 17 

Empire  Wire  Co, 


Ewing-Merkle  Electric  Co. ..13 

Fahnestock  TransmitterCo...l5 
Parr  Tel  A  Const.  Supply  Co.— 

Felt  A  Co.,  Chas.  E — 

Field,  C.  J 7 

"For  Sale"  Advertisements.. 12 
Ft.  Wayne  Elec.  Works.,  Inc.21 
Fostoria  Incand.  Lamp  Co.   — 

Fowler,  John  H 19 

Fowler-Jacobs  Company 19 

General  Electric  Co 0 

General  Engineering  Co., Tliel" 
General     Incandescent     Arc 

Light  Company — 

General  Incand.  Lamp  Co — 

Gould  Storage  Battery  Co 6 

Gt.Wett.Smelt.AReHnlngCo.— 
Green  Fuel  Economizer  Co..  g 
Gregory  Electric  Company  ..12 

Hart  Mfg.  Co II 

Hartford   Steam   Boiler    In- 
spection A  Insurance  Co..  .— 

Harvey,  \V.  II 17 

Hobart  Elec.  Mfg.  Company..  1 

Hoffman,  G.  W 12 

Holmes  Fibre-Graph.  Co — 

Hopkins  A  Co.,  A.  P 18 

Humphrey,  Henry  H 17 

Illinois  Electric  Specialty  Co.— 

lUlnols  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  A  Ins.  W.  Co. . .  1 
India  Rubber  A  Gutta  Percha 

Insulating  Company — 

International  Tel. Mfg.  Co.  ..15 

-Jackson.  1).  C.  .v  W.  B 17 

Jeffrey  Manufacturing  Co.. ..  8 

Jewell  j;k'Ctrlcal  Inst.  Co — 

Johnston.  Thomas  J II 

Jones  A  Son,  J J 


.Tones  Perpetual  LedgerCo...— 

Kartavert  Manufacturing  Co.— 
Kellogg  Switchboard  A  Sup- 
ply Company 15.  19 

Klein  A  Sons,  Mathias 18 

Kohler  Brothers 17 

Kuhlman  ElectricCo 12 

Leather  Preserv.  M.  Corp 8 

Leffel  A  Co.,  James 8 

Lindsley  Brothers  Company..  I9 

Loud's  Sons  Co.,  H.  M — 

Lowell  Model  Co — 

M  achado  A  Roller — 

Maltby  Lumber  Company ...  19 

Manhattan  El. Supply  Co — 

Marinette  Iron  Wks.  Mfg.  Co.  8 

Matthews  A  Bros.,  W.  N 11 

Maus  A  Co.,  H.  H.. 18 

McLennan  &  Company,  K 10 

Mechanical  Appliance  Co 22 

Mica  Insulator  Company 10 

Michaels  A  Hilly 17 

Minneapolis  Elec.AConst.Co.— 

Miscellaneous  Advs ...12 

Monarch  Fire  Appl.  Co — 

Mouon  Railroad 12 

Monson  Burmah  Slate  Co 9 

Moon  Mfg.  Co.,  The 14 

Morse  Cedar  Company 18 

Mueller  Company,  William.. 19 
Munsell  A  Co.,  Eugene — 

National  Carbon  Co 7 

National  ElectricCo 4 

National  India  Rubber  Co....  1 

NiUlonal  Signalling  <.'o 14 

National  Tel.  Supply  Co — 

Nernst  Lamp  Co — 

New  England  Butt  Co 14 

New  York  Central  Lines 8 


New  York  Ins.  Wire  Co II 

N,  Y.  Safety  Steam  Power  Co.  8 

Nickel  Pla te  Road 12 

Northwestern  Electric  Co.. .  — 
Norton  Elec'l  Instrument  Co.  1 

Okonlte  Company,  The 1 

Osborn-Morgan  Co 10 

Page  A  HUl  Co 19 

Paiste  CO..H.  T 10 

Paragon  Fan  A  Motor  Co — 

Perrizo  A  Son.'; 18 

Phelan,  D.  W 19 

Phelps  Company — 

Phillips,  Eugene  F 11 

Phillips  Insulated  Wire  Co..  11 

Phoenix  Glass  Company — 

Phosphor-Bronze  S.  Co 8 

Pignolet,  L.  M 10 

Pittsburg  Sewer  Pipe  A  Con- 
duit Co 7 

Pittsburg  A  L.  S.  Iron  Co 19 

Porter  Cedar  Company 1 8 

Relslnger,  Hugo — 

Rey  nolds  El.  Flasher  M  fg.Co .  - 
Roebling'sSonsCo,,  J.  A..... 21 
Roper  Lumber-Cedar  Co 19 

Safety  Ins.  Wire  A  Cable  Co.  22 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Company.— 

Schott,  W.H 17 

Shelby  Electric  Company  ...  l 
Simplex  Electrical  Co.,  The..  1 
Simplex  Elec.  Heating  Co.  ..11 

Smith  Co.,  S.  Morgan i 

Sprague  Electric  Company. . .  b 

Standard  Elec'l  Mfg.  Co II 

Standard  Pole  A  Tie  Co 18 

Standard  Tie  Company 18 


Standard  Underg.  Cable  Co. .-- 

Stanley  Instrument  Co 5 

Stanton,  LeRoy  W 17 

Sterling  A  Son,  W.  C 18 

Sterling  Electrical  Mfg.  Co..  7 
Sterling  Electric  Company..  — 
Sterling  Varnish  Co.,  The....  3 
Stilwell-Blerce  A  Smlth-Valle 

Company 9 

Stow  Mfg.  Company i 

Stromberg-Carlson  Tel.  Mfg. 

Company 15 

Sturtevant  Company,  B,  F...22 
Swedish-American  Tel.  Co    .14 

Tod  Company,  William 8 

Torrey  Cedar  Company 10 

Towers  Pin  A  Bracket  Co I9 

Valentine-Clark  Co.,  The  ...— 
Varley  Duplex  Magnet  Co.. .  S 
Vulcanized  Fiber  Company. .  22 

Wabash  R.  R 12 

Waclark  Wire  Co 1 

Wagner  Electric  Mfg.  Co. . .. 

AValker  Electric  Co 

Walsh's  Sons  A  Company  ... 

Warren  Elec.  Mfg.  Co 

Western  Electric  Company...  4 

Western  El.  Supply  Co — 

Western  Lumber  A  Pole  Co..  18 
Westlnghouse      Electric     A 

Manufacturing  Co 20 

Weston  Electrical  Inst.  Co. ..  l 
Whitehead  Machinery  Co. ...12 

Whltmore.  A.  E 19 

Wllmerdlng,  C.  H — 

^Visconsln  Timber  A  Land  Co.— 
Woolley  Fdy.  A  Mach.  Wks..  a 
Worcester  Company,  c.  H is 

Yost  Electric  Mfg.  Co 5 

Young.  A.  B 9 


Fox*    01^»flil£lecl    Xr\€X&3K.    of    j^^'vex^tlsienriieia.-ts    See    f*^e:e     &• 
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ALWAYS 

IN 
STOCK. 


MANUFACTURED  BY 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  139  Adams  Street, CHICAGO. 


.I.Co 


Deterioration  of  resistance  impossible. 


NEW  FIELD   REGULATOR 

mijll  Design — Perfect.      Construction — The 

|K|  Best. 

"*"*■■'      •      Will  carry  overloads  without  injury. 

Grounding  impossible — owing  to  the  material  con- 
struction of  the  base  and  method  by  which  the  current- 
carrying  parts  are  connected. 

•The  methocl  of  control — smooth  and  easy — will 
not  stick — nor  will  the  jar  of  machinery  cause  any 
deviation  of  the  lever. 

THE  CUTLER-HAMMER  MFG.  CO. 
MILWAUKEE 


LOW 

IN 

PRICE 


BraLiicK 

New  York 

136  Liberty  St. 

Boston 
176  Federivl  St, 


Offices 

CKlc&go 

1232  Monadnock  Bldg. 

Pittsburg 
319  Frlck  Building 


GENERATORS  and  MOTORS 


W.  E.  MOTORIOPERATING  HOISTING  MECHANISM. 

Western  Electric  CompoLny 

CHICAGO  -      NEW  YORK 

SAINT  LOVIS  DENVER.  KANSAS  CITY  PHILADELPHIA 


S.    MORGAN -SMITH    CO., 

176  Federal  St.,  Boston,  Mass. 


McCormick  Turbines 

4,000  H.  p.,  72  feet  head, 
arranged  to  drive  generator 
and  a  single  turbine  to  drive 
exciter.  Five  settings  built 
for  the  Hudson  River  Water 
Power  Company's  Spier  Falls 
plant  and  14  pair*  51  inch  for 
Iheir  plant  at  MechanicsviUe, 
N.  Y. 

Write  for  catalogue,  if  con- 
templating purchase 
of  turbines. 

York,  Pa.,    U.  S.  A. 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING   COMPANY, 

BIO  Marquette  BIdg.,  CHICAGO. 


Direct  and  Alternating  Current 

Generators 

FOR 

Lighting,  Power  and  Railway  Service 

Modern  Design                                   Accurate  Construction                             Superior  Performance 

A 

^     — ^":  \  :i 

National  Electric  Company 

Milwaukee 

Chicago :    Old  Colony  BIdg.                                                     Seattle  and       »  viii,„,„„„  *  ri«rk  Cr, 
Pittsburg :    Qellatly  &  Co.                                                        San  Francisco  f  Kilbourne  &  Clark  Co. 

-  --^^ 
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WESTERN     ELECTRICIAN 


ALL  SHIPPED  FROM  CHICAGO. 


Pittsbvirgh-Transformers, 
Westinghovise- Wattmeters, 
Nernst  Lamps. 

264-266-268=270   FIFTH  AVENUE,  CHICAGO. 


YOST 

SpecidLlties 
Superior  Sort 


Sockets 
Wall  Sockets 
W.  P.  Sockets 

Rosettes 

SlU  have 

speciaLl  merit 

and  distinctive 

advantages 

Yost  Electric 
Mfg.  Co. 


TOLEDO 


OHIO 


EMPIRE  WIRE  ^o^P^Nv, 

HAQNET     WIRE     AND     BARE 
AND    TINNED   COPPER   WIRE. 


FACTORIES  \  LISBON,  N.  H. 


CHICAOO  OFFICE  j  ,„  ,,.    ,,.  .,  o,,„n„  cT. 
AND  STOCK      I  60  W.  VAN  BURBN  ST. 


D 


YNAMOTORS 

For  Telephone   and   Telegraph   Work 


Used  by  the  leading  companies  and  highly 
recommended  because  of  their  superior 
qualities.  Write  for  new  descriptive  bulletin 
No.  03103. 


SPRAGUE  ELECTRIC  COMPANY, 

Canaral  Offices:    527  West  34th  Street,  New  York. 
Chicago  Office  :    Fisher  Building. 


Magnets  and  All  Kinds  of  Coil  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


jEbWAROS  AH;,Co 


Lock  Gravity 

Drop 
Annunciator. 


Extra  heavy,  well  finished  case 
of  ornamenlal  design. 
The  drops  being  fastened  to  the 
,;back-board,   ihe    case  may  be  re- 
moved without  disconnecting  wires. 

WESTERN  ELECTRIC  CO., 

Selling  /tgents. 


Wev*^Y>*?K  Hy 


Bound  Volumes 


y^ESTERN  [lECTRICIAN 

FOR  BALE. 

From  Vol.  1  to  Date. 

ADDBE39 

ELECTRICIAN  PUBLISHING  CO., 

BIO  Marquette  Building,  CHICAGO 


ELECTRICITY  FOR  EN6INEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  $2.60. 

ELECTRICIAN  L»UBLISHIIMG  CO., 
510  Marquette  Building,  •  •  omioaoo. 


AGNETIC    SUSPENSION 

STANLEY   RECORDING  WATTMETERS. 

NO  WEAR.  NO  REVENUE   LOST. 

NO   FRICTION.  ALL   CURRENT   USED  RECORDED. 

Send  for  description  and  book  full  of  good  information 
"A  ROUT    METERS." 

STANLEY  INSTRUMENT  CO.,  GREAT  BARRINGTON,  MASS.,  U.  S.  A. 

EUROPEAN  OFFICE,  23  Boulevard  des  Itallens,  Paris,  France. 

r  FOR  PACIFIC  COIST— JXO.  MARTIN  &  CO.,  San  Francisco,  Cal..  Lob  Angeles,  Cal.  and  Seattle,  Wa>h. 

SALES     AGENTS 


J     FOR  COLORADO,  IDAHO,  MONTANA,  NEW  MEXICO  and  WYOMING- 

I  THE  HENDRIE  4  BOLTHOPF  H'F'S  &  SUPPLY  CO.,  Denver,  Col. 

L  FOR  MEXICO-VICTOR  M.  BRASCHI  i  BRO.,  Mexico  City.  
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NEW    YORK. 

Storage  Battery  Installations 


-FOR- 


RAILROAD  REGULATING,  LIGHTING.  POWER  AND  ISOLATED  PLANTS. 

COULD  C,  E-M-F  BOOSTER  SYSTEMS. 

SALES  OFFICES: 

Boston.  89  State  Street  .     Chicago.  Rookery  Building  '  New  Yotk,  25  West  33d  Street 

Century  Electric  Company,  San  Francisco,  Cat.  Pittsburg  Engineering  Company,  IMttsburg,  Pa. 


TRADE    MARK. 


WORKS:    DEPEW,   N.  Y. 
BULLETINS  rURMISHED   OH  APPLICATIOM. 


CLASSIFIED    INDEX    OF    ADVERTISEMENTS. 


Aee't  KooIiS,  IVrpetiial. 

.Tones  Pcvpeiual  Ledger  Co. 
Adjusters,  Inc.  Lamps. 

Inc.  El.  Lt.  Manipulator  Co. 
Anchors  (Tel.  &  Tel.) 

Matthews  A  Bro.,  W.  N. 
A  on  luiclators. 

Central  Electric  Co. 
Edwards  &  Company, 
yiectric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 
Western  Electric  Go. 
Western  Elec.  Supply  Co. 

Automobile  Repository. 

c;entral  Aiuomobiie  Reposiy. 

Katieries  and  Jars. 

oeiiiral  Ei'ecLrlcCo. 

Bdlson  Mfg.  Co. 

tdwards  A,  Cotupany. 

Electric  Appliance  Co. 

Maiitiaiian  I^Iec.  Supply  Co. 

Westeru  Electric  Co. 

Western  Elec"..Supply  Co. 
ifiells,  Buzzers,  Ktc. 

uemral  Electric  Co. 

KUwards  A  Cctmpany. 

Electric  Appllajice  Co. 

Ma^uhattHU  Klec  Supply  Co. 

v\  eaiern  Electric  Co. 

Western  Elec.  Supply  Co. 
Kelt  Oressiog. 

ul'ton  Crucible  Co.,  Jos. 

Leatbef  Preserver  Mfg.  Corp. 

Itdli^ng.  „.     „ 

Leather  Preserver  MIg.  Corp. 

Blowers.    ' 

Sturtevant  Co..  B.  F. 
Boiler  Compounds, 

Dearborn  Drug  &  Chem.  Wka. 

Boilers. 

Babcock  A  Wilcox  Co. 
nUnols  Maintenance  Co. 
N.  Y.  Safety  Steam  Power  Co. 
Whitehead  Machinery  Co. 
Books.  Electrical. 
Electrician  publishing  Co. 

Brashes. 

Central  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Flbre-Graphlte  Co. 

Western  Electric  Company. 
Cable  Bansers. 

National  Tel.  Supply  Co. 

Western  Electric  Co. 
Cables.  (See  Wires  and  Cables) 
Carbons,     Points     and 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Consumers  Carbon  Co. 

Dickey-Sutton  Carbon  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Relslnger,  Hugo. 

Western  Elect.  Supply  Co. 

Castines. 

New  England  Butt  Co. 
Smith  Co.,  S.  Morgan. 

Chains. 

Jeffrey  Mfg.  Go. 
Circuit  Breakers. 

Cutler-Hammer  MIg.  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
Western  Electric  Company. 
Westlnghouse  El.  &  Mfg.  Co. 

Coal   and  Ashes    Hand- 
11  ms  machinery. 

Jeffrey  Mfg.  Co. 

Coils  and  Ula^^nets. 

Varley  Duplex  Magnet  Co. 
Weatern  Electric  Co. 

Commutator  Compound. 

Allen  Co.,  L.  B. 
McLennan  &Co.,  K. 
Conduit  and  Conduits. 

Alphaduct  Mfg.  Co. 
American  Circular  Loom  Co. 
American  Conduit  Company. 
American  Stone  Conduit  Co. 
Camp  Company,  II.  B. 
Central  Electric  Co. 
Electric  Appliance  Go. 
Field.  C.J. 

PHtsbiirg  Sewer  Pipe  A  Con- 
duit Co. 
feprague  Electric  Co. 
Weitern  Elect.  Supply  Co. 


Contractors  and  Electric 
JLight  Plants. 

Crocker-Wheeler  Go. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  Elec.&Mfg.Go. 

Cross -Arms,     Pins     and 
Brackets. 

Berthold  &  Jennings. 
Central  Electric  Co. 
Central  Manufacturing  Co. 
Eccleston  Lumber  Co. 
Manhattan  Elec.  Supply  Co. 
Standard  Pole  A  Tie  Co. 
Towers  Pin  A  Bracket  Co. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 

Cnt-Onts  and  Sivitches. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Croupe- Utnds  Electric  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
Manhattan  Elec.  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  &  M  fg.  Co. 

J>ynamos  and  Slotors. 

Central  Electric  Co. 
Crocker -Wheeler  Co. 
Dustin  Co.,  Chas.  E. 
Ewlng-Merkle  Elec.  Co. 
Ft.  Wayne  Elec,  Wks.,  Inc 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
QregQry  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Illinois  Maintenance  Co. 
Jones  A  Sou,  J. 
Mechanical  Appliance  Co. 
National  Electric  Go. 
Northwestern  Electric  Co. 
Sprague  Electric  Co. 
Stow  Manufacturing  Co, 
Sturtevant  Co.,  B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 
Whitehead  Machinery  Co. 

JBconomizers,  Fuel 

Green  Fuel  EconomUer  Co. 

Electric  Meatins  Appl. 

American  Elec.  Heater  Co. 
Simplex  Elec.  Heating  Co. 
Western  Electric  Co. 

Electric  RallTrays. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Go. 
Westlnghouse  El.  A  Mfg.  Go. 

Electrical  and  mechan- 
ical Eneineers. 

Alloway  Electric  Co. 
Arnold  Elec.  Power  Stat'n  Co. 
Badt,  F.  B. 
Baker  A  Co.,  W.  E. 
Brown,  Chas.  L. 
Bryan.  Wm.  H. 
Burch   Edward  P. 
Butterfleld  J.  F. 
Byllesby  AGO.,  H.  M. 
Byrne  Const.  Co.,  M.  P. 
Carman  ACo.,  Chas. Whitney. 
Crumb  A  Company,  W.  H. 
Knimons  Elec.  Const.  Co. 
Felt  A  Co.,  Chas.  E. 
General  EngineeringCo.,The 
Harvey.  W.  H. 
Humphrey,  Henry  H. 
Jackson.  D.  C.  A  W.  B. 
Kohler  Brothers, 
Michaels  A  Hilly. 
Sargent  &  Lundy. 
Schott,  W.  H. 
Stanton,  Le  Roy  W. 
Wllmerdlng,  C.  H. 

Electrical  Instruments. 

(Recording  and  Testing.) 
Central  ElectrlcCo. 
Diamond  Meter  Co. 


Duncan  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Elec.  Specialty  Co. 
Jewell  Electrical  Inst.  Co. 
Machado  A  Roller. 
Norton  Elec'l  Instrument  Co. 
PIgnolet,  L.  M. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouae  El.  &  Mfg.  Co. 
Weston  Electrical  Inst.  Co. 

Electro-Platins  Slach'y. 

Crocker-Wheeler  Company. 
General  Electric  Co. 

Elevator  s  -  Convey  ors. 

Jeffrey  Mfg.  Co. 

Enorines,  Oas  and  Gaso- 
line. 

Lowell  Model  Co. 
Marinette  Iron  Wks.  Mfg.  Co. 
Woolley  Fdy.  A  Mach.  Wks. 

Engines.  Steam. 

Allis-Chalmers  Company. 
Dustin  Co.,  Chas.  E. 
lUinoia  Maintenance  Co. 
N.  Y.  Safety  Steam  Power  Co. 
Sturtevant  Co.,  B.  F. 
Tod  Company.  William. 
Whitehead  Machinery  Co. 

Fans  and  Fan  motors. 

Central  Electric  Co. 
Crocker- Wheeler  Company. 
Edison  Mfg.  Co. 
Ewing-Merkle  Elec.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Sprague  Electric  Go. 
Sturtevant  Co.,  B.  F. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Fibre. 

Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

Files. 

Harnett  Co., 


G.  &H. 


Fire  Extingnishers. 

Monarch  Fire  Appliance  Co. 
Fixtures.  €ras  and  Elec. 

Beardslee  Chandelier  Mfg. Co. 
Flashers. 

Reynolds  El.  FlasherMfg.Co. 

Flexible  Shafts. 

Stow  Mfg.  Co. 

Forges. 

Sturtevant  Co.,  B.  F. 

Fnses  and  Fuse  Wire. 

Central  Electric  Co. 
Chicago  Die  A  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg.Go. 
D.  &  W.  Fuse  Company. 
Electric  Appliance  Co. 
Manhattan  Elec.  .Supply  Co 
Western  Electric  Company. 
Western  Elect.  Supply  Co. 

Globes,    Reflectors    and 
B^hades. 

American  Refl.  A  Lighting  Co. 
Fostoria  Incan.  Lamp  Go. 
Phoenix  Glass  Go. 
Western  Electric  Co. 
Western  Elect.  Supply  Go. 

GraplUte  Specialties, 

Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre-Graphite  Go. 

Heating   (Exhaust 
Steam). 

Amer.  District  Steam  Co. 

H.eatlns     and    Tentilat- 
ing  Apparatus. 

Sturtevant  Co.,  B.  F. 

Holders,  Inc.  I^amps. 

Incandesent    Electric   Light 
Manipulator  Co. 
Inspection  A  Insurance. 

Hartford   Steam    Boiler  In- 
spection A  Insurance  Co. 


Insulating  maolilncry. 

New  Eugiaiid  liuit  Co. 

lAsniators  and    Insulat- 
ing materials. 

Akron  Smoking  Pipe  Co. 
American  Electrical  Works. 
Anierlcan  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  A  Ina.  Wire  Co. 
Kartavert  Mfg.  Co. 
Maiiliatian  Elec.  supply  Co. 
Mica  Insulator  Co. 
MunaellACo.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  WlreCo. 
Okonlte  Co.,  The. 
Phillips  Irisulated  Wire  Co. 
Simplex  Electrical  Co. 
Siandfird  Underground  C.  Co. 
Standard  Vitrified  Cond.  Co. 
Sterling  Varnish  Go. 
Vulcanized  Fibre  Co. 
Weatern  Electric  Go. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co, 
General  Inc.  Arc  Light  Co. 
Lamps,  Arc. 

Ceutral  ElectrlcCo. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  ElectrlcCo. 
General  Inc.  Arc  Lt.  Co. 
Gregory  ElectrlcCo. 
Manhattan  I'lec.  Supply  Co. 
Nernst  Lamp  Co. 
Osborn-Morgan  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Lamps,  Incandescent. 

Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Columbia  Incan.  Lamp  Co. 
Economical  Elec.  Lamp  Go. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept, 
Electric  Appliance  Co. 
Ewlng-Merkle  Elec.  Co. 
Postorla  Incand.  Lamp  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Nernst  Lamp  Co. 
Phelps  Company. 
Sawyer-Man  Elec.  Go. 
Shelby  Electric  Co. 
Standard  EIpc'1  Mfe.  Co. 
Sterling  Electrical  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Lamps,      Incandescent— 
Replacers  St  Cleaners. 

Inc.  El.  Lt.  Manipulator  Go. 

Lamps,  Xernst. 

Nernst  Lamp  Co. 

Lightning  Arresters. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
Western  Electric  Co. 

Linemen's  Climbers. 

Klelu  A  Sons.  Mathias. 

magnet  Wires. 

(See  Wires  and  Cables.) 

mechanical  Draft. 

Sturtevant  Co.,  B.  F. 
mica. 

Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 

mining  Apparatus,  Elec. 

Crocker-Wneeler  Company. 
General  Electric  Co. 
Jeffrey  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  El,  A  Mfg.  Co. 

motors.  (See   Dynamos    and 
Motors). 

Nippers  and  Pliers. 

Klein  &  Sons.  Mathiaa. 
Patent  Attorneys. 

Johnston,  Thomas  J. 


Phosphor  Bronze. 

Phosphor  BronzeSm.Co.,Ltd. 

Platinum, 

baker  A  Company. 

Poles  and  Ties. 

Beidler  ACo..  Francli, 
Berthold  &  Jennings. 
Brooks,  Hall  L. 
Carney  Br.s.  Co. 
Coolldge,  Marshall  H. 
Eccleston  Lumber  Co. 
Fowler,  John  H. 
Fowler- Jacoba  Company. 
Fulmer  Lumber  Co..  D.  M. 
Hopkins  A  Co.,  A.  P. 
Kellogg  Switch.  A  Sup.  Co. 
Lindsley  Bros.  Co. 
Loud's  Sons  Co.,  H.  M. 
Maltby  Lumber  Co. 
Maus  ACo.,  H.  H. 
Morse  Cedar  Co. 
Mueller  Company.  William. 
Page  &  Hill  Company. 
Perrizo  A  Sons. 
Phelan,  D.  W. 
Pittsburg  A  L.  S.  Iron  Co. 
Porter  CedarCompany. 
Roper  Lumber-Cedar  Co. 
Standard  Pole  A  Tie  Go. 
Standard  Tie  Company. 
Sterling  &  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co..  The. 
Western  Lumber  A  Pole  Co. 
Whitmore,  A.  E. 
Wisconsin  Timber  A  Land  Co. 
Worcester  Co.,  C.  H 

Polish  (metal). 

Hoffman,  Geo.  W. 

Porcelain. 

Akron  Smoking  Pipe  Co. 

PoTrer  Transmission 
machinery. 

Jeffrey  Mfg.  Co. 

Smith  Co.,  S,  Morgan. 

S  til  well -Blerce  Smith- Valle. 

Pulleys. 

Smith  Co.,  S.  Morgan. 

Stn well- Blerce  Smith- Valle. 

Rail  Bonds. 

American  Steel  A  Wire  Co- 

Rail  Joints. 

ConDinuoua  Rail  Joint  Com- 
pany of  America. 

Reflners. 

Gt  West.Smelt.ARefiningCo. 

Re- W^inding— Repairs. 

Chicago  Edison  Co. 
Gregory  Electric  Co. 
Northwestern  Electric  Co. 

Rheostats. 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Western  Electric  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Schools  and  Colleges, 

Electrical  Engineer  Inst. 
Second-Hand  Hach'y. 

Dustin  Co  ,  Chas.  E. 
J)yar,  H.  W. 
Gregory  Electric  Co. 
HI.  Maintenance  Co. 
Matthews  &  Bro..  W,  N. 
Northwestern  Electric  Co. 
Walsh's  Sons  A  Co, 
Whitehead  Machinery  Co, 

Slate. 

Monson  Burmah  Slate  Co. 
Young,  A  B. 

Sockets  &.  Receptacles. 

PaisteCo.,  H.  T. 
Yost  Elec.  Mfg.  Co. 

Soldering   Sticks.  Salts 

and  Paste- 

Allen  Co.,  L.  B. 
Crescent  Co. 
Weatern  Electric  Co. 

Speaking  Tubes. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Weatern  Electric  Co. 
Western  Elec.  Supply  Co. 


Speed  Indicators. 

Weston  Electrical  Iffsti  Co. 
Springs, 

American  Steel  A  Wire  Co. 
Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Supplies,  General  Elec. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Ewlng-Merkle  Electric  Co. 

General  Electric  Co. 

Manhattan  Elect'l  Supply  Co, 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
S^vitchboards. 

Crouse-HInd.s  Electric  Co. 

Gen.  Incand.  'ire  Light  Go. 

Walker  Electric  Co. 
Telephones,     Telephone 

material    and  Switch- 
boards. 

American  El.  Telephone  Co. 

Automatic  Electric  Co. 

Central  Electric  Co. 

Fahnestock  Transmitter  Go. 

Farr  Tel.  A  Const.  Supply  Co. 

International  Tel.  Mfg.  Co. 

Kellogg  Swltchb.  A  Sup.  Co. 

Manhattan  lUee.  Supply  Co. 

Moon  Mfg.  Co  .  The. 

Natior  al  Signalling  Co. 

Sterling  Electric  Co. 

Stromberg-Carlaon  Tel.M.  Co. 

Swedish-American  Tel,  Co. 

Western  Electric  Co, 

Western  Elec.  Supply  Co. 

Tools. 

Klein  A  Sons,  Mathiaa. 
Western  Electric  Co. 

Transformers. 

Central  Electric  Company. 
Crocker-Wheeler  Company. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. " 
Gregory  Electric  Co. 
Kuhlman  Electric  Co. 
Manhattan  Elec.  Sujiply  Co. 
National  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Trucks,  Electric  Car. 

General  Electric  Go. 
Westlnghouse  El.  A  Mfg.  Co 
Turbines.  W^ater  M'^heels 

Leffel  ACo.,  Jaa. 
Smith  Co.,  S.  Morgan. 
Stilwell-Blerce    Smlth-Valle. 
Tarnishes. 

Sterling  Varnish  Co. 

Tnlcanlzed  Fibre. 

Vulcanized  Fibre  Co, 
WirelessTel.Apparams. 

Clark  Wlrel.TelA  Tel.  Co.,T.E. 
National  Signalling  Co. 
W  i  r  «    m*  asni-ing    m  a- 
chines. 

Minntapolis  Elec.  A  Const.  Co. 

Wires  and  Cables-mav- 
net  IVires. 

American  Electrical  Works. 
Amer.  InsuLWire  A  Cable  Co. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Columbus  Ins.  Wire  A  Brass 

Co. 
Crescent  Ins.  Wire  ACbl.  Co. 
Electric  Appliance  Co. 
Empire  Wire  Co. 
General  Electric  Co. 
Indiana  Rub.  A  Ins.  WlreCo. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Go. 
New  York  Insulated  WUeCo 
Okonlte  Co.,  The. 
Phillips,  Eugene  F.     ' 
Phillips  Insulated  Wire  Co. 
Roebllng's  Sons  Co.  J.  A. 
Safety  Ins.  Wire  A  Cable  Co 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Waclark  Wire  Co. 
Western  Elec.  Supply  Co. 
Western  Electric  Cfompany. 


I^or    -A^li>la»l>etioal    lindens:    o*    -A^clveiPtlseirxaemts    {See    P*eifire>    3. 
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:  MANUFACTURERS  OF= 


"Camp"  Standard  Vitrified  Clay  Conduits  for  Underground  Wires. 
Installers  of  Complete  Underground  Conduit  Systems. 


SALES    OFFICES: 


Room  85  Hartford  Building,  Chicago. 


170  Broadway,  New  York. 


LARGE 

FACTORIES 

IN  EAST 

AND  WEST. 

MODERATE 

fJ^^y^r^       PRICES. 
INKWi^^       PROMPT 

DELIVERIES. 

Write  or  te'ephone  your  requirement-^  aiul  we  will  submit  samples  and  price.s. 
TELEPHONE  5928  BROAD. 

Agents— F.  \i.  Badt  A  Co..  Monadr.ock  Ulock,  Chicago,  111.        The  \V.  G.  Nagel  Electric 
Co.,  Toledo,  Ohio. 


ii 


ARE  YOU  INTERESTED  IN  CONDUITS?" 


IF  YOU  ARE 

WRITE    FOR    DESCRIPTIVE    BOOKLET 

AMERICAN  STONE  CONDUIT  CO.,  34  d%\l£i  sr 


CHICAGO. 


r 


Pittsburg  Sewer  Pipe  &  Gonduit  Company 

Manufacturers  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2,  3,  4  AND   6   DUCT. 

Superior  Conduits  for  under- 
ground wires  a  specialty. 


General  Office  and  Factory: 
PITFSBURG,    KAN. 

Branch  Office  and  Sale  Yard:    2417   East    18th    Street,   KANSAS  CITY,    MO. 


J 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GENL.  OFFICES:    CENTURY  BLDG  .  NEWARK,  N.J. 

OVER  FIFTEEN  THOUSAND 
(l5,00O)  MILES  IN  USE. 

vj>rir,?:i  Hitrlicst  Award  in  its  Class  at  Paris  Exposition, 
190it.and  Pan-American  ]^.xpositlon,  Buffalo, 
1901. 


Underground  Conduits 


FOR    ALL    PURPOSES 


American  Conduit  Company 


MANUFACTURERS    OF 


Electrolysis   Proof   Bituminized 
Fibre  Conduit 


(PATENTED) 


MADE  IN  ALL  SIZES,  2  TO  10  INCHES, 
SELF-ALIGNING,  NO  MANDRELS  RE- 
QUIRED. ECONOMICAL,  RAPID,  WITH 
HIGH    INSULATING   QUALITIES. 


170  BROADWAY 

NEW  YORK 


822  MANHATTAN  BLDG. 

CHICAGO 


336  MACY  STREET 

LOS  ANGELES 


1. 

^^^ 

1 

BEFORE    CONTRACTING    FOR 

1  NO 

* 

IM 

DESCENT       1. 

GET  THE 

STERLING   SPECIAL 

LITERATURE. 

* 

IVI 

"" 

STERLING 

ELECTRICAL  MFG.  CO. 

WARREN 

,  OHIO. 

COLUMBIA  ENCLOSED  ARC  CARBONS. 


NATIONAL  CARBON  COMPANY. 


CLEVELAND,  OHEO. 
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«J> 


DEARBORN  VEGETABLE  FEED  WATER  TREATMENT. 


CU.I 


lIM 


lOIUI 


SEND    WATER    FOR    ANALYSIS. 


DEARBORN     DRLJO    &    OHEIVIIOAI-    \A^ORK3 


I  30  LIBERTY  STREET    NEW  YORK. 


ICBRANCH.OFFICES  IN  U.  S. 


27-34  RIALTO  BUILDING,  CHICAGO. 


t 


T^IXON'S    Graphite    Brushes    are    guaranteed    to   be 
smooth,  noise'Kss  and   non-sparking  under  proper 
conditions.   We  believe  them  to  be  every  way  superior  to  any  other 
make  of  graphite  or  carbon  brush.     Send  for  booklet  125  m. 

.JOSCPH  DIXON  CRUCIBLE  COMPANY,  Jersey  City,  N.  J. 


JEFFREY  ^Kt^T  DREDGES 


FOR  CATALOGUE, 

ADDRESS 

THE  JEFFREY  MFG.  CO. 
COLUMBUS,  OHIO. 


ARE  YOU  LOOKING  FOR  MONEY? 

If  so,  buy  WALRATH  fltS  OR  GASOLINE  ENGINES 

and  get  light  oa  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-Americtin  Exposition. 

It  win  produce  as  good  a  com- 
mercial light  as  that  of  an  auto- 
matic steam  engine,  either  belted 
or  direct  conQected  generator. 
Simple,  Economical  and  Reliable. 

tend  for  Catalogue  \V. 

MARINETTE  IRON 
WORKS  MFQ.  CO., 

MARINETTE,  WIS. 

AGENCIES- 
801  Fisher  Building,  Chlcaeo.         619  Stevenson  Building,  Indianapolis. 
703  Bijou  Building,  Pittsburg. 
MacKay  Engineering  Co.,  149  Broadway,  New  York. 

Mackay  Engineering  Co.,  100  Boylston  St.,  Boston. 
,  Strong,  Carlisle  &  Hammond  Co.,  Cleveland. 


REG.TRflDE MARKS    JhE  PHOSPHOR  BRONZE  SMELTINGCO-QMITED, 
'    2200. WASHINGTON  AVE.,PH1LADEL,PHIA. 
I      "ELEPHANT  BRAND  PHOSPHOR-BRONZE' 
■  INGOTS,CASTINGS, WIRE, RODS.'SHEETS,  ETC. 

,nm-M^<»Y'"  — DEl^TA    METAL 

,         /X  CASTINGS,  STAMPINGS  RN5^1:*'6,flGINGS 


■jEKjaaUMiuau^iyiU 


THE  WILLIAM  TOD  CO. 


BUILDERS  OF 


CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


Main  Office  and  Works: 
YOUNCSTOWN,  OHIO. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,    PA. 


Vou  are  spending  over  one- 
fifth  more  on  fuel  supply 
it  you  have  not  a 

GREEN'S 
ECONOMIZER 


in  your  plant  than  other 
plants  so  provided.  We  have 
testimonial  letters  from  thousands  of  users,  many  from  the  largest  elec- 
tric light  and  power  plants,  bearing  out  our  statement.  Just  hovir  vi'e 
make  this  saving — how  we  keep  a  reserve  of  HOT  WATER  always  on 
hand  for  sudden  calls — how  we  save  in  boiler  repairs,  is  all  ex- 
plained  in   our  free   booklet. 


THE  GREEN  FUEL  ECONOMIZER  CO., 


3IATTEAWA1V, 

JS.    V. 


Sole  Manufacturera  in  the  U.  S.  A. 


BEST  OH  EARTH. 


BURBER  AUTOMATIC. 


For  ElectHc  Work 

RBaVLATION  AND  ECONOMY 
OP      FUEL      UNSURPASSED. 


WRITE  POR  CATALOaUB  H 

Thea  compare  It  with  some  Oas  Bagiae 
baud  books  that  cost  $1.00. 


Woolley 
Foundry  &  Machm  Works 

Box  400,  Antleraon,  Ind. 
U.  S.  A, 


THE   WORTHINGTON\}HE  BUY  OLD  BELTS 


Water  -  Tube  Sectional  BOILER 


aSND  FOR 
OUR 
BOOK. 


Compact,   Economical,    Durable, 
High  Pressures,  with  Safety. 

II A  BRICK-WORK  Bent  Tubes,  Screwed 
nil  Joints,  Gaskets  op  Leaks. 

NEW  YORK  SAFETY  STEAM  POWER  CO., 

60  S.  Canal  St.,  Chicago,  III. 
New  York.    Boston.   Philadelphia.   San  Francisco. 


WRITE    DEPT.    D   FOR' 
CATALOG. 


SAMSON  TURBINE 

The  EASE  and  QUICKNESS  with  which  the  gates  on 
the  SAMSON  are  operated  makes  that  tnrbine  especially 
desirable  for  use  where  the  speed  of  the  turbine  is  to  be  con- 
trolled by  a  GOVERNOR.     Close  REGULATION  is  assured. 

JAMES  LEFFEL  &  CO.,  ^^^^^z^_'^^\oH^o, 


oa  SCRAPS.  ANY  5IZG  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFa.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 


BUY  YOUR  BOOKS 

FBOU  THB 

Electrician  Pub.  Co.,  G 1 0  Marquette  Bld|.,  Chloigo. 


'/ft  the  Heart  of  the  Continent" 


II,J26  MILES 


of  railway  east  ot  Chicago,  St.  Louis 
and  the  Mississippi  River, with  east- 
ern terminals  at  New  York,  Boston 
and  Montreal,  are  embraced  in  the 

NEW  YORK  CENTRAL  LINES. 


For  No.  a  or  the  Four-Track  Series,  contain- 
ing a  map  sliowiugtliis  Central  Railway  System 
or  America,  send  a  two-cent  etamii  to  George  H. 
Daniels,  Qeiieral  PaiBeuper  Agent,  New  Yorli 
Central  li,  R.,  Grand  Central  Station,  New  Yorli. 
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THE  SMITH-VAILE  ELECTRIC  TRIPLEX  PUMPS 


afford  an  excellent  means  for  pumping  water  for  House  service,  Hydraulic  Elevator  service 
Factories  and  Mills  desiring  an  independent  water  supply,  also  for  Mine  Work  and    :    :    : 

WATER  WORKS  SUPPLY. 

Can  be  located  wherever  electric  current  is  available,  and  require   little  or  no  attention 
after  once   installed.      We  make  steam  and  power    :      ::::::::::::: 

PUMPING   MACHINERY  FOR   ALL   PURPOSES, 

Jet  and  Surface  CONDENSERS,  Feed  Water 
Heaters  and  Victor  Turbine  Water  Wiieels 

THE   STILWELL-BIERGE  &  SMITH-VAILE  CO., 

DAYTON,  OHIO,  U.  S.  A. 

New  York:  141  Broadway.  Chicagro;  311  Dearborn  St.  Boston:  73  Oliver  St. 

Philadelphia:  619  Arch  St.         Cleveland:  1116  New  England  Bld^.         Baltimore:  1107  Continental  Trust 
New  Orleans:  304  Hennen  BIdg.  BIdg. 

Sales  Agents:  FRBDERICNBLL.  97  Queen  Victoria  St.,  London,  Eng.    B.  P.  AUSTIN,  Smith  BIk.,  Pittsburg. 


/V    R    B    O    IM 

FOR  OPEN  AND  ENCLOSED  ARC,  ALL  SYSTEMS, 


IBE  DIGKEr  SUTTON  (MBOIfCQMB^NY 


.  LANCASTER,  O.    '•  _    =^ 

OUR  ENCLOSED  ARC  CARBONS  ARE  STRAIGHT,  CORRECT  AS  TO  DIAMETER,  MAKE  SMALLEST   POSSIBLE 
DEPOSIT  ON  GLOBES,  AND  GIVE  A  STEADY  WHITE  LIGHT;  NOT  VIOLET  RAYS,  on  request  will  mail  samples. 


Per  Electrical  Purposes.    Everything  In  turaed 

Slate. 

Only  Finn  In  Vermont  who  makes  a  Specialty  of 

Man ufactu ring  and  Drilling  Small  Slates 

for  Electrical  Purposes, 

MANUFACTTTBEB, 

FAIR  HAVEN,  VERMONT. 


A.  B.  YOUNG, 


The  Simplest,  Most   Practical   and    TUr%     C ^^ ^^  IVI  ^^  lUI  I  ^^  A  I 

Economical  Turn.down  Electric  Lamp      |   n  6     C  W  \J  111  \J  Ivl  I  W  M  b 

ever  Invented. 

Style  1— Pull  string  for  bright  or  dim.    Style  2— Tor  variation  In  light  turn  bulb  one  way 
or  the  other.    Write  for  booklet  and  prices.    All  voltages  and  bases. 

ECONOMICAL  ELECTRIC  LAMP  CO.,  123  liberly  St.,  New  York. 


A I     ■■*■■■   ELECTRIC&L 
Vl     A   VC   PURPOSES 
Al    H   I    r   PLAIN  OR 
Wfci^  I    h  ENAMELED. 

THE  MONSON  BURMAH  SUTE  CO. 

PORTLAND,    NiE. 


j*jjj*^^j»^j«^„*^j*j*^^^^^«^>,ie>se^^>jt^>s«^^>s«>>t^.s«>st^^^.*»<^>s«  ^jt^  ^^^^  j»ji^  ^^^S^.^„^,^^^^^^^^JfJ*^S^ 


GENERAL  ELECTRIC  COMPANY. 


Type  H  Transformer  Coils 

For  five  years  have  been 
fortified  with  our 

Vacuum  Drying  and  Compound 
Filling  Process 


Section  of  Type  H 
Transformer  Coil. 


This  is  one  reason  for  their  remarkable  durability. 

Write  for  further  information. 

Principal  Offices:    SCHENECTADY,  N.  Y. 

New  York  Office :  44  Broad  Street  Sales  Offices  in  all  Large  Cities 


iCK:PKs«':r:fjrK'j«'>?:?:C:«'»p><'J^a<':<'K'9«'K'j«'K'jf'*raPs<»K':f'K':«'*s'K'Jf'sf"Jf'9«'s^»f'**'a^s*'«^*'s*'«f'»P««"«^ 


to 
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,     '          FUSE       '^ip?  ;•• 

[ 

- 

f 

McBride  Arkless  Fuses  are  now  made  for  voltages 

up  to  500  volts  in  any  capacity  up  to  and  iiicludinff 

30  amperes. 

Fit  anv  and  e\ery  style  fuse  connection  in  any  and 

ever)-  style  fuse  block. 

A  perfect  enclosed  cartritlge   fuse.       Easy    to   use. 

Perfect  in  action.     Prices  upon  application. 

Electric  Appliance  Company, 

ELECTRICAL  SUPPLIES 
92and  94  W.  Van  Buren  St  ,                                                     CHICAGO. 

EDISON  MINIATURE  LAMPS 


Have  been  for  twenty  years 
The  Standard  of  the  World 

and  are  to-day  more  largely  used  than 
all  other  makes  combined. 

Serviceable,  Economical,  Reliable. 

Miniature  and  Candelabra  Sockets 
and  Receptacles. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Electric  Company,  Harrison,  N.  J. 


LINOTAPE 


Not  a  rubber   friction  tape,   but  a  tape  coated  with  linseed  oil  left  slightly   tacky. 
Ninety  times  the  electrical  restivity  of  friction  tape.    Send  for  samples  and  prices. 

IVIICA  INSULATOR  CO.. 


ORIGINATORS 


218  WATER  STREET,  NEW  YORK. 


117  LAKE  STREET,  CHICAGO. 


Gale's  Commutator 
Compound. 

The  Only  Article  That  Will  Prevent  Sparking. 
Will  keep  the  Commulalorrn  good  condition  an*  prevent  outting.    Absolutely  will  not  gum  the  brashes. 
{FOe.  per  stick.   SS.OO  per  dozen     8end  5Uc.  for  trial  atlek. 
rOE  SALE  BY  ALL  SUPPLY  HOUSES  OR 

Kaa    I  ruiiBll    O     Afl  Sole  AfaDOfactnrers, 

■    IHCLtnNAn    61    UUii    »«»rie«   WaalOiiKtan  entreetc      •     CSIVAfiS, 


Crocker  -  Wheel  er 
Company, 

Manufacturers  and  Engineers 

for  ihc 
MOTOR   DRIVE  OF  MACHINE   TOOLS. 


TURRET  LATHE  DRIVEN  BY  A  FORM   X  MOTOR. 

"THE  MACHINE  TOOL  MOTOR." 

Write  for  our  bulletins. 


Office  and  Works 


AMPERE,  N.  J. 


VOLT  -  AMMETERS, 

POCKET  SIZE. 

pir-AMMfTWi    For  Testing  Batteries  and  Battery 
"i'O-'^^tr.;     circuits.  Locating  Faults, 
Grounds,  etc. 

RELIABLE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

78-80  Cortlftndt  St..  NEW  YORK.  N.  Y. 


AMERICAN"ISlli'" 

ARE  THE  BEST.    Send  for  descriptive  Circular. 
Absolutely  Non-lnfrlngiriB. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

csT'D  loss.         WIS.  Clinton  St.,  Chicago,  ill, 


CHICAGO  FUSE  WIRE  &  MFG.  CO. 


MANUFACTURERS  OF- 

Fuse  WireliMiiiii 
Fuse 


5fr/p  IIIIll 


Tubular  Line  Fuses 
Fuse  Linlis 
Telephone  Fuse  Blocks 
Telephone  Fuses 

Fusible  Links  (for  rira  Ooors) 

Outlet  Boxes,  Wire  Joints 

Send  lor  nrw  reduced  prices  on  Wire  .Joints.  \Vc 
have  a  complete  line  alwaj's  in  stock  and  can  quote 
you  very  inierestins  prices. 


CHICAGO  FUSE  WIRE  &  MFC.  CO. 


358  Dearborn  St.,  Chicago. 


863  Broadnay.  New  Yorl(. 


187  Pratt  St  .  Euffaio. 


"0=M" ENCLOSED 

ARC  LAMPS 

We  are 

FOR  ALL  CIRCUITS. 

as  particular  in 

A 

selecting  our  porcelain 

_fa* 

as  is  possible, 

^^tSS^^L 

using  only 

^gK     ^IMKLb, 

«P-K"   Porcelain 

rlH          UUKAbLt, 

a  tough 

IhI  o 

non-absorbent 
tlioroughly  vitritied 

(fl^W      EFFICIENT. 

p  rod  tic  t. 

J^BHHK 

thus 
reducing  breakage 

/OTH^     send  for 

to  a 

MJ  1  '  \  '  ■  'n         '   M 

minimum. 

Hl:V^y         1       BULLETINS. 

THE   OSBORN=MORQAN 

H.  T.  Paiste  Co., 

Philadelphia,  Pa. 

COMPANY, 

.Vsk  torCulnlog  No.  10. 

CLEVELAND,     -      -      -     OHIO. 
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FRANK  N.  PHILLrPS.  PficsiDCNT.  tUQCNC  F.  PHILLIPS,  C.  ROWLAND  PHILLIPS.  ViCE-Pncs. 

C.  H.  WAQENSEIL,   TREASunCR.  General  Manager.  C.  ft.  REMINGTON,  Jr..  Sec 

AMERICAN  ELECTRICAL  WORKS, 

PROTIDEKCE.  R.  I. 

^     BAREANDINSULATEDELECTRICWIBE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  magnet,  office  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

Sew  i'oEK  Store.  W.  J.  Watson.  2R  Cortlandt  St. 
Chicago  Store,  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  AVorks. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE.  R.I. 


getMLINs 


D  IDE  RING 

TTlE  KS,  " 


MiaKgaJgiBii:  c  EB?  IF  Ltry^C; 


FOR  «LL  ELECTRIC  WORK. 

GET  THE  BEST-GET  THE  HABIT 

of  telling  the  man 
"ALLEN    SOLDERING    STICKS    OR  NOTHING.  " 

A  Big  Sample  Stick  for  iCc. 

Booklet  "Soldering  Sense"  describes. 

L.  B.  ALLEN  CO.,  Inc., 

SOLE   MAKEK9, 

^^     1334  Columt)la  Ave..  CHICAGO.      ^_ 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  1 1  Pine  Street,    ■    NEW  YORK  CITY 

Patent  Causes.  Patent  Soliciting. 


STOMBAUGH 

GUY    ANCHORS 

A 

RE    RIGID 

! 
1 

A                       No     Movlrvg     Parts    to    get 
H                      Broken    or    Out    of    Order. 

19                        They    Screw    In    like    an    Augur. 
U                         No  Digging,   Tamping   or  Tilling. 

w. 

N.  MATTHEWS  &  BRO. 

603  Carleton  Bldg.,  ST.  LOUIS. 

^'"ISSfS.iE'''"^  The  Bossert  Electric  Construction  Co. 


ii 


QTAD"  INCANDESCENT 
O  I  An       LAMPS 


I  STANDARD  ELECTRICAL  MFG. 


^    uumrHni,       i       NilCS)   OhiO.   4 

*  * 


*  COMPANY, 


"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 

Cambrldgeport,  Mass. 
CHICAQO,  Monadnock  Block. 


MANUFACTURERS  OF 

STEEL  OUTLET  AND  JUNCTIOW  BOXES, 
SWITCHBOARDS,  PANEL  BOARDS.  SWITCHES,  ETC. 


WE  WOULD  LIKE  TO  HAVE  YOU  INSTALL  ELECTRIC  LIGHTING 
SWITCHES  THAT  ARE  CORRECT  IN  EVERY  PARTICULAR.  THAT 
IS   THE     REASON     WE    INVITE    YOU    TO    INVESTIGATE    THE 


a 


DIAMOND  H 


pp 


SWITCHES 


WE    WISH    YOU  TO  HAVE  A   LASTING  ARTICLE  AND  WE  CAN- 
SUPPLY  IT  TO  YOU. 


THE   HART   MFG.   CO.. 
HARTFORD,  CONN, 


..Jl 


'^^y  "AlpKaduct" 
Flexible 
Conduit 


for 

Interior 

Wiring         *\ 
a.nd  rvote  the  \^ 

Superiority. 

Write  for  Sample  and  Pipe. 

ALPHADUCT  MFC.  CO. 

522-524  W.  Twenty-Second  St. 
^EW  YORK. 


Crinnshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  Inspection  and  carry  the abOTe TRADE-MARKS  on  our  tags.    We  also  manufacture  Crimshawand  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 

BRANCHES:  ]|92  ol'spi^fJ^eifit. 


MAIN  OFFICE: 
lU,  116  &  118  Liberty  St.,  Ne«   lork. 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO: 
ii  Second  St. 


NATIONAL  CODE  STANDARD 

"0.  K,"  Weatherproof  Wire, 
Slow -Burning  Weatiierproofi 
and  Slow-Bnrning  Wire. 


Prioes  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co, 

Office  and  Factory:  PAWTUCKET.  R.  L 
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WAHTTKD,  FOR  SAL.!!  and 
similar  WAWT  «OILl7MSI  advertise- 
mtnts  {^o  -words  or  less),  ^t-SO  <»» 
insertion;  additional  luords  jc  each. 
POSITIO]!*r  liVAXTEB  advertise^ 
ments  {jo  tvords  or  less),  ■$i.oo  an  in- 
xertioni   additional  tuords  sc  each. 


POSITION  WANTED. 

As  manager  or  superintendent,  of  an  electric- 
light  and  power  plant  or  combined  lighting 
and  railway  plant,  by  man  of  ten  years'  experi- 
ence managing  such  properties;  successful; 
best  references;  thorough  on  finance  and  ac- 
counts. Address  S.  B.  HVERMORE,  73  East 
Fifth  Street,  Winona,  Minn, 


POSITION  WANTED. 

As  meter  and  trouble  man.  Am  capable  of 
operating  small  plant  or  doing  wiring;  have  had 
experience  with  both  alternating  and  direct 
current.  Graduate  of  I.C.S.  Wages  desired,  $60. 
Address  BOX  266,  care  Western  Electrician,  510 
Marquette  Building,  Chicago. 


WANTED. 

Three  experienced  incandescent  lamp  sales- 
men, by  an  old  and  well-established  company  not 
in  the 'trust.  Applicants  will  please  state  age, 
experience  and  salary  wanted.  Address  BOX 
199,  care  Western  Electrician,  610  Marquette 
Bldg.,  Chicago. 

FOR  SALE. 

6  K.  W.  Edison  220-volt  motor;  5  H.  P.  Eddy 
220-TOlt  motor:  1  H-P  Orooker-Wheeler  220- 
TOlt  motor.  WALSH'S  SONS  &  CO.,261  Wasli- 
iugton  St.,  Newark,  N.  J. 

FOR  SALE. 

Electric  light  plant  In  town  of  1,000  popula- 
tion. In  fine  shape  and  on  sound  financial 
basis.  I  did  not  want  to  take  it  but  was  obliged 
to  and  now  want  to  sell  it.  New  generator  and 
thoroughly  overhauled  since  taking  possession. 
E.  E.  SECOR,  Buffalo  Center,  Iowa. 


FOR  SALE. 

Waterpower  in  Michigan  of  over  one  thou- 
sand H.  P.  Contiguous  to  one  of  the  finest 
manufacturing  cities  in  the  state;  also  a  num- 
ber of  smaller  towns.  No  better  ojiportunity 
exists  for  establishing  very  profitable  electric- 
light  plant.  There  is  about  thirty  acres  of 
ground  and  good  building.  Address  BOX  267, 
care  Western  Electrician,  510  Marquette  Bldg., 
Chicago. 

MOTORS    FOR    SALE. 

One  40  H.  P.  motor,  3-ptiase,  60-cycle,  220- 
volt,  form  L. 

One  20  H.  P.  motor,  3-pbase,  60-cycle,  220- 
volt,  form  K. 

One  15  H.  P.  motor,  3-pbase.  60-cycle,  220- 
TOlt,  form  K. 

Manufactured  by  the  General  Electric  Co. 
Practically  new  and  in  perfect  condition. 

BADQER  BOX  &  LUMBER  CO., 
Qrand  Rapids,  Wis. 


Secured     quickly     through     Western 
Electrician  "Help  Wanted"  ads. 


regory: 

ELECTRIC  cof 

54-62  5.CLIMT0N  5T.  CHICAGO 


All  dynamos,  motors,  meters  and  transformers 
listed  by  this  Company  are  at  their  warehouses 
ready  for  immediate  delivery. 

FOR  SALE 

at  a  bargain  if  taken  immediately: 

1-400  K.  W.  Westinghouse  Allernalor. 
t-200    "      Stanley  Alternator. 
2-IBO    "      General  Electric  Alternators. 
3-120    " 

2-IBO  "  Westinghouse  BOO  V.  Railway  Genera- 
tors. 
Largest  stock  of  second-hand  electrical  appa- 
ratus in  this  country.  Kend  for  our  monthly 
liargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  guaranteed. 

Transformers 

KUHLMAN  ELECTRIC  CO. 


E}ivK:ii.^]RaD, 


COMPLETE 

ELECTRICAL  PLANTS 

I  liave  for  sale  several  electrical  plants 
complete  that  have  been  replaced  by 
larger  equipment.  Can  sell  at  very  at- 
tractive prices. 

IN  SOME  CASES  ANY  PORTION  OF  THE 
PLANT  CAN  BE  HAD  AT  A  BARGAIN. 

STERLING   BOILER   CHEAP. 

250  b.  p.  Water  Tube  in  first-class  condition; 
bas  extra  set  of  new  tubes;  will  be  sold  very  low 
if  taken  at  once. 

H.  W.  DYAR, 

1547  Marquette  Bldg.,     CHICAGO. 


When  in  search  of  a 
position  advertise  In 
the 

Western  Electrician. 


Through  Sleepers  to 
Galveston,  Texas, 

VIA  THE  WABASH. 

The  Wabash  Road  has  inaugurated  a  line  of 
first-class  Pullman  sleepers  hetween  Chicago 
and  Galveston,  leaving  Chicago  daily  at  11:03 
A.  H.,  and  arriving  at  Galveston  the  second 
morning  at  7:30— a  convenient  leaving  and  ar- 
riving time. 

The  route  is  Wabash  to  St.  Louis,  Iron  Moun- 
tain to  Texarkana.  T.  A  P.  to  Longvlew  and 
thence  I.  A  G.  N.  E.  R. 

For  sleeping  car  reservations,  folders,  etc., 
apply  to  your  nearest  ticket  agent,  or  to 

F.  A.  PALMER,  A.  6.  P.  A., 

CHICAGO. 


"NEW  TRAIN  SERVICE  TO 


French  Lick 

and 

West  Baden 
Springs." 

A  parlor  and  dining  car  now 
leave  Chicago  at  12:00  o'clock 
noon,  arrive  at  the  Springs  at 
8:45  p.  m.  Leave  Springs  9:00 
a.  m.,  arrive  Chicago  5:55  p.  m. 
Reservations  at  Monon  Route 
City  Office,  232  Clark  Street. 
Telephone  Har.  1245. 


-   iivr>. 


For  Porcelain  or  Clay  In- 
sulating Specialties,such  as 
Bushings,  Knobs  or  Cleats, 
Address, 

THE  AKRON  SMOKING  PIPE  CO., 

MOCADORE,  OHIO. 

ROBT.  FERRIS' BOOK 
ON  METERS 

IS  so  SIMPLE  THAT  ONE  WONDERS 
AT  THE  COURAGE  OF  THE  AUTHOR 

ITTELLS  JUST  WHAT  SOME 
PEOPLE  THINK  THEY  KNOW. 

Written  ezpressly  for  the  men  who  handle 
the  pliers. 
Sent  prepaid  on  receipt  of  $1.00,    Address 

ELECTRICIAN  PUB.  CO., 

510   Marquette  Bldg.,  CHICAGO. 


CORLISS  ENGINES  and  BOILERS. 


ENGINES. 

900  b.  p.  34x60  International  Pwr.  f^orllsb 

750  h.  p.  28x48  Harris  Double  Ecoen.  Corliss 

500  h.  p.  16  and  3G-\42  Mils  Cmp.  Corliss 

400  h.  p.  23x60  Geo.  H.  Corliss 

.■iOO  h.  p.  20x48  Harris  Corliss 

220  h.  p.  18x42  Hamilton  Corliss 

200  b.  p.  12  and  22x42  Atlas  Cmp.  Corliss 

175  h.  p.  16x42  AlIU  Corliss 

125  h.  J).  14x30  St.  Louis  Corliss 

125  h.  p.  14x36  Putnam  Four  Valve 

85  h.  p.  12x30  Lane  and  Bodley  Corliss 

500  h.  p.  24.X48  Buckeye  Automatic 

400  h  p.  16!«  and  28!/,x27  Bucii'-ye  Comii.  Aut. 

175  b.  p.  15J-4X24  Buclieye  Automatic 


BOILERS. 

1-350  h.  p.  llaljcockand  Wilcox  225  lbs. 
1-280  h.  p.  Babcock  and  Wilcox  160  lbs. 
3-275  b.  p.  Habcock  and  Wilcox  130  lbs. 
l-)75  h.  p.  Habcock  and  Wilcox  130  lbs. 
1-172  h.  p.  Habcock  and  Wilcox   125  lbs. 
2-150  h.  p.  Babcock  and  Wilcox  135  lbs. 
1-2.50  b.  p.  Cahaii  Verticai  160  lbs. 
1-72x18  Tubular  Boiler   125  lbs. 
3-72x16  Tubular  Hollers  100  lbs. 
8-66x18  Tubular  Hollers   110  lbs. 
6-66x16  Tubular  Hollers    100  lbs. 
1-60x18  Tubular  HnilcT   100  lbs. 
4-60x16  Tubular  Hollers   100  lbs. 

HEATERS. 

500  h.  p.,  400  h.  p.,  and  smaller. 

WHITEHEAD    MACHINERY    COMPANY, 
DAVENPORT,    IOWA. 


uETERIonATE.    tBTABLISMED    15   TEARS.   SOLD    BY  AGENTS    AND    DEALERS     ALL     DUER      THE-WORL 

U.S.METALPOLISn  ^.Twl™  • 

Ui-ISMES  flUL.METftLS.   B»«-c„c=  Nr -Yo»».  C-.c.oo,  5»»  F,««<:,sco.  Z95.  E.  Washington  St.  INDIONAPOLIS.IH 


PUMPS. 

10x15x15  ^Vortbinyton  Duplex. 
14x19x15  Wortbin^ton  Duplex. 
10x7x10  Worthington  Duplex. 
9x5'4XlO  WorthiD^ton  Duplex. 
714x5x6  Worthington  Duplex. 
6x4x6  Worthington  Duplex. 


HEATERS. 

2,000  H.  P.  Warren  .V  Webster. 
175  IT.  I*.  Veitical  Chicago  tubular. 
150  H.  P.  Ilowe  steam  jacketed. 

CAS  ENGINES. 

A  few  small  sizes  for  sale  cheap. 


WRITE  FOR  STOCK  LIST  OF  DYNAMOS  AND  ENGINES. 

ILLINOIS  MAINTENANCE  COMPANY,  1625  MARQUETTE  BLDG.,  CHICAGO. 


SOMETHING  NEW 


A.  B.  C. 

...OF... 

ELECTRICAL 
EXPERIMENTS 

BY    W.    J.    CLARKE. 


This  is  a  practical,  up-to-date,  ele- 
mentary book  for  the  boy  or  student  in- 
terested in  electricity,  and  fills  a  long  felt 
want.  It  tells  in  plain  language  how  to 
make  and  experiment  with  Batteries, 
Magnets,  Telegraph,  Telephone,  Electric 
Bells,  Induction  Coils,  X  Rays,  Wireless 
Telegraphy,  Dynamos  and  Motors. 

116    Pages.    I!i9    Ills.    Cloth. 
PRICE,  $1.00. 

Sent  postage  paid,  on  receipt  of  price. 

ELECTRICIAH     PUBLISHING     CO., 

510  MARQUETTE  BLDG.,   CHICAGO. 


MAGNET  WIRE 


ROUND, 
SQUARE 

AND 
RECTAN- 
GULAR. 


TrtAOe  MABK., 


MANUFACTUHED  BT 


Columbus  iRsulated  Wire  and  Rrass  Go, 

COLUMBUS,  OHIO. 


Nickel  J^ATE. 

TlieMertlJork.Chicago^§tLoui8llIl 

Offers  Three    Express  Trains 

Every  Day  between 

CHICAGO 

and  All  points 

EAST 

Through  Cleveland  and  Buffalo 

Through  Sleeping  Cars 

Day  Coaches  and  Dining  Cars 

Individual  club  meals,  ranging  in  price  from 
35c  to  Sl-00:  also  service  a  la  carte.  Midday 
luncheon,  50c. 

CHICAGO  DEPOT:    U  Salle  St.  Station. 
CITY  TICKET  OFFICE:     111  Adams  St. 

JOHN  Y.   CALAHAN,  GeneKal  Aoent 
113  Adams  Street.  Room  29S.  .CHICAGO 


/    THE   \ 

/  ONlLiY  \ 
/       WAY       \ 

CHICAGO^ 


<&  ALTON 


RAILWAY 


THE   BEST   PHEIOHT   AND 

PASSENGER    LUNE    IN 

THE  COtTNTRT. 

WHEN  OUR  SOLICITORS 

CALL  j 

\    "GIVE   THEMy 
\    SHOW"//   "^ 


CHICAGO   EDISON    COMPANY  REPAIR   SHOPS 


TELEPHONE    MAIN    1280. 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicited 


76    MARKET   STREET,  CHICAGO.       TELEPHONE    MAIN 

T^       OPEN    DAY   AND    NIGHT. 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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This  Ad  is  drest  up  in  a  sort  of  odd 

Fashion  so  it  will  be  read.     We 

Assume  tliat  if  you  get  your  eye  on 

It  3-ou  will  read  it  from  A  to  Izzard. 

If  3'ou  do,  you  will  learn  (if  you 

Didn't  know  it  before)  that  we  are 

Selling  the  latest  invention  offered 

To  the  electrical  trade — The 

Bryan-Marsh  "Imperial"  Incandescent 

Lamp  that  burns  out  after  eight 

Hundred  hours'  service.     If  you 

Have  never  heard  of  these  lamps 

You're  not  very  well  posted  on  the  subject. 

That  statement  may  sound  a  little 

Bit  blunt,  but  we  mean  it. 

Possibly  you  would  like  to  look  into 

The  subject  a  little  further.     We 

Can't  tell  the  whole  story  in  this 

Space — so  won't  try.     If  your 

Curiosity  is  excited,  write  us  at  the 

Below  address  and  we  will  tell 

You  what  kind  of  lamp  they 

Are — Why  they  are  made  and 

Why  you  should  use  them  at  once. 

We  won't  promise,  but  we  may  send 

You  at  the  same  time  a  few  of 

These  lamps  for  you  to  try. 

We  are  the  most  obliging  people  you 

Ever  met — but  you  will  oblige  us 

By  writing  us  at  once.     If  you 

Don't  want  to  buy  well  and  good. 

Just  write  any  way  to  the 

Ewing-Merkle  Electric  Co. — whose 

Office  and  Warehouse  are  at 

St.  Louis — in  the  "Show  Me"  State. 


•i^i^'^^^'^^^^'^^'i'^'^'iM-^'^H'^^^^^'M-^'^^^^ , 
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CKas.  C  Dustin  Co.,  ii 

11  Broadway,  -  -  NEW  YORK. 

Electrical  and  Steam  Machinery 


DIRECT-CONNECTED  RAILWAY  UNIT. 

225  K.  W.  Genera.1  Electric.  550-volt  genereLtor, 
type  m.  p.,  class  6-225-120.  Form  E,  direct  con- 
nected to  16/4-30>^x30  Buckeye  horizontal  cross- 
compound  engine. 

Rea.dy  for  immediate  delivery  and  in  excellent 
condition. 

ALTERNATORS 

One  200  K.  W.  Ft.  W«yne  "Wood,"  1,100  volts,  140  cycles,  single-pbase. 
One  180  K.  W.  General  Electiic,  2,300  volts,  60  cycles,  slngle-pbase. 
One  180  K.  W.  Westlnghouse,  2,300  volts,  60  cycles,  single-phase. 
One  150  K.  W.  Stanley,  1,100  or  2,200  volts,  133,  cycles,  two-phase. 
One  120  K.  W.  General  Electric,  1,040  volte,  125  cycles,  single-phase. 
One  120  K.  W.  General  Electric,  2,080  volts,  125  cycles,  .single-phase. 
One  120  K.  W.  AVestinghoiise,  1,100  volts,  133  cycles,  single-phase. 
One  90  K.  W.  General  Electric,  2,300  volts,  60  cycles,  single-phase. 
Two  75  K.  W.  General  Electric,  2,100  volts,  60  cycles,  two-phase. 
One  60  K.  W.  Westlnghouse,  2,200  volts,  60  cycles,  two-phase. 
One  60  K.  W.  Westinghouse,  1,100  volts,  133  cyi^a,  single-phase. 
One  60  K.  W.  General  Elecfrlc,  1,040  volts,  125  cycles,  single-phase. 
Three  35  K.  W.  Thomson-Houston,  1,040  volts,  125  cycles,  single-phase. 

RAILWAY  GENERATOR.S.  500-550  VOLTS. 

Two  500  K.  W.  General  Electric,  6-pole,  speed,  300  R.  P.  M. 
Two  300  K.  W.  General  Electric,  4-pole,  speed,  400  E.  P.  M. 
One  200  K.  W.  Westinghouse,  6-pole,  speed,  510  R.  P.  M. 
Two  200  K.  W.  General  Electric,  4-pole,  speed,  425  R.  P.  M. 
One  180  K.  W.  Westinghouse,  4-pole,  speed,  535  R.  P.  M. 
One'150  K.'W.  Fort  Wayne,  6-pole,  speed,  560  E.  P.  M. 
One  110  K.  W.  Eddy,  4-pole,  speed,  600  R.  P.  M. 
Ona  100  K.  W.  General  Electric,  4-pole,  speed,  650  R.  P.  M 
One  100  K,  W.  Walker,  4-pole,  speed,  750  E.  P.  M. 
Two  100  K.  W.  Edison,  hl-po'ar,  speed,  620  R.  P.  M. 
One  90  K.  W.  Thomson-Houston,  4-pole,  speed,  700  E.  P.  M. 
One  80  K.  W.  General  Electric,  4-pole,  speed,  700  R.  P.  M. 
Three  62  K.  W,  Thomson-Houston,  Type  D,  speed,  900  E.  P.  M. 

DIRECT-CONNECTED  UNITS,  125  AND  250  VOLTS. 

One  60  K.  W.  Eddy,   4-pole,    125-volt    generator,    with  13x12   Buffalo  Forge  engine 

Brand  new. 
One  60  K.  W.  Bergmann,  6-pole,  125-Tolt  generator,  with  12x14  Watertown  engine. 
One  50  K.  W.  Commercial,  G-pole,  125-volt  generator,  with  814-13x12  Armington  &, 

Sims  tandem  compound  engine. 
One  50  K.  W.  unit,  consisting  of  two  25  K.  W.  General  Electric,  4-pole,  125-volt  gene"- 

ators,  with  one  triple  Expansion  vertical  engine. 
One  25  K.  W.  General  Electric,  6-pol6,  125-vo:t  generator,  with  9!^xl0  Armington  & 

Sims  engine. 
Two  25   K.   \V.   Westinghouse,   fJ-pole,   250-volt  generators,    each    with  9x10   Ball  Jc 

Wood  engines. 

ENGINES. 

One  22  and  40x60  Watts-Campbell  Corliss  cross-compound,  600-800  H.  P. 

One  20  and  36x48  Wheelock  cross-compound,  500-700  H.  P. 

One  14  and  17x36  and  42  Slater,  twin,  400-500  H.  P. 

One  24x48  Hamilton  Corliss,  450  H.  P. 

One  23x48  Harris  Corliss,  400  H.  P. 

One  18x48  George  H.  Corliss,  250  H.  P. 

One  16x42  Providence  Greene,  200  H.  P. 

Two  18  and  30x16  Westinghouse  Compound,  250  H.  P.  each. 

Three  18)4x18  Armington  &,  Sims,  250  H.  P.  each. 

One  16x16  Erie  Ball,  175  H.  P. 

Two  11x13  Armington  &  Sims,  150  H,  P.  each. 

One  12x34  Brown,  100  H.  P. 

One  10x14  Straight  Line,  76  H.  P. 

This  is  not  a  complete  list.  Send  for  Bulletin  or  write 
for  quotKtion  on  anything  you  intend  purcheLsing. 

We  ha^ve  &  large  stock  of  direct-current  genersLtors 
and  motors  of  all  voltages.  Also  BLiternaLting-current  motors 
and  a,.rc  genera.tors, 

Babcock  6v  Wilcox  and  return  tubular  boilers. 

Transformers,  arc  la.mps,  street  raLilway  cars  and 
equipment. 


Let  us  moLke  yovi  a  proposi- 
tion for  the  pvircKacse  of 
arvy  appatroLtvis  yo\j  may 
haLve  for  disposdLl. 


14 


WESTERN     ELECTRICIAN 


October  24,  1903 


Fessentlen  Wireless    Telegraph   anil   Telephone  System 


NATIONAL  SIGNALLING  CO. 

As  the  result  of  five  years'  experimental  work,  Inciudiiif^-  a  working  test  of  a  full  year,  this  system  is  now  put  on  the  market  as 
being  equal  as  regards  speed  and  reliability  to  manually  operated  wire  lines,  and  superior  as  regards  first  cost  and  maintenance. 

This  system  uses  no  coherer,  the  receiver  consisting  of  a  minute  cylinder  of  liquid  whose  resistance  is  lowered  by  the  heating 
effect  of  the  electric  waves.  As  it  is  approximately  25  to  50  times  as  sensitive  as  the  Solari  coherer,  and  is  admirably  adapted  to  sharp 
tuning,  much  less  energy  is  needed  for  a  given  distance,  and  difficulties  from  atmospheric  disturbances  and  interference  can  be  oNTrcomc. 

This  system  does  not  infringe  the  patents  of  any  other  company  and  the  operation  of  the  apparatus  is  guaranteed. 

Telegraphic  sets  for  working  up  to  150  miles  over  land  or  up  to  350  miles  over  sea  are  now  standardized  and  can  be  supplied 
from  stock  or  on  short  notice.  Sets  for  working  over  longer  distances  supplied  at  short  notice.  Sets  can  be  tested  by  purchaser  before 
deli\erv  between  the  company's  test  stations,  approximately  90  miles  over  land,  or  between  the  company's  marine  stations. 

IMiOi'TION 


SIGIMAI-L-IIMO     CO. 

Fortress  Monroe,  VIRGINIA. 


AA/EDISM  -  AIVIERIOAIM 

= MAKERS    OF- 


HON 


SUPERIOR    TELEPHONE    APPARATUS. 

CHICAGO,    ILLINOIS,    U.  S.  A. 


H.  N.  FENNER,  President 


J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNIGHT,  Treasurer 


N 


IVI 


MANUFACTURERS  OF 


IVI  acHi  nery^  ror   Insuia-bins 


■tri 


li    \A/^ir 


Bri:iding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.    Cable  Covering  Braiders 


304  PEARL  STREET, 


PROVIDENCE,  R,  I.,  U,  S,  A, 


The  Electrician  Publishing  Cc,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


VJ  QP  pMUfcfkf  tP +1/  %f 


./ 


CATERING 

TO     THOSE     WHO 
DEMAND     QUALITY. 

American 

Electric  Teleplione 

Company 


MAKERS 
OF    THE 


EXPRESS    SWITCHBOARDS 


HOTEL 
TELEPHONE        CHICAGO      -     -      ILL. 


DERIVATION  OF 

Practical  Electrical  Units. 

r.v 

LIEUT.    F.   B.   BADT   and   PROF.    H.   S.   CARHART 

PRICE,  POSTAGE  PREPAID,  75c. 

This  is  a  very  handsome  book  of  CO 
pages,  printed  on  fine  heavypaper,  with 
neat  cloth  binding.  It  contairis  Poii- 
TRAiTS  and  BiOGiiAPHiEs  of  Ohm,  Watt, 
Faraday,  .loule.  Gauss,  Weber,  Sir  Wil 
liam  Siemens,  Dr.  Werner  von  Siemens, 
Volta,  Ampere,  Daniell,  von  Jacobi, 
together  with  a  carefully  prepared  table 
of  the  Practical  Electrical  Units,  with 
their  relative  values. 

In  no  other  Single  Volume  can  thFs 
Rare  Collection  of  Portraits  be  Found. 


Electriciai  PnMislii  CoinpaDj, 

510  Marquette  Building;,    -    CHICAGO. 


MOON 

TERMINAL 
HEADS 

with 
Carbon  Arresters 


METAL 
STORM  BOX 

SELF- 
SOLDERING 
NOZZLE 


MOOIM  MFG.  CO., 

13-49  So.  Canal  St.,  Chicago 


THETELEPHONE  HAND-BOOK 

HERBKRT  L.iWS  WEBB. 

Price  $1  00. 

A  complete  and  practical  work  in 
hand}'  pocket  size. 

PUBLISHED  BY 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suile  510  Marquette  Biilldiii};,  cliicago. 


TRANSMITTER 


RECEIVER. 


JUNIOR  TYPE  CLASS  "C"  WIRELESS  INSTRUMENTS. 


Thos.  E.  Clark  Wireless  Tel-Tel.  Co. 

MAIN  OFFICE,  DETROIT,  MICH. 

Mfrs,  Wireless  Instruments 

For  Short  or  Long  Distance 

electrical  specialties 

SPARK  coils 

FOR  AUTOMOBILE  GAS  ENGINES,  ETC. 

Send  Stamp  for  No.  0  Bulletin.   Just  Out. 
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THE  REASON  WHY  MORE 

KELLOGG 
SWITCHBOARDS 

ARE  USED 


ill  large  cities  than  those  of  the  other 
makes  is  that  NOTHING  BUT  THE 
\'ER\'  BEST  in  every  way  would  do 
to  install  where  there  was  already  a 
competitive  system  operating  in  the 
field. 

An  interesting  description  of  the 
Philadelphia  exchange,  built  by  the 
Kellogg  Company,  will  be  found  in 
the  present  issue  of  the  "Booklovers' 
Maaazine.  " 


Kellogg  Switchboard  and  Supply  Co., 


n 

i 
I 


I 


OREEN  AND  CONORESSSTREETS,  CHICAGO. 


346  Broadway, 
NEW  YORK. 


Electric  Building, 
CLEVELAND. 


I^lll    ■mill  III  —  lll^^»K 


Keystone  Telephone  BIdg.  j 

PHILADELPHIA.  4 

-t  1 1 1    »■   1 1 1  ■^^  1 1 1  "J 


"INTERNATIONAL" 

Mechanical  self-restoring  Drop  Switchboard, 

JUST  OUT 

But  nearly  2,000  drops  capacity  and  complete  Cen- 
tral Office  Equipment  have  already  been  sold.  It 
is  full  of  new  up-to-date  substantial  features. 

A    MONEY  AND   TIME   SAVER. 

A  sample  of  the  worldng  parts  will  be  sent  to  pros- 
pective purchasers  on  request.  We  manufacture 
everything  in  the  way  of  apparatus  for  any  tele- 
phone system. 

INTERNATIONAL  TELEPHONE  MANUFACTURING  CO. 

CHICAGO,  U.  S.  A. 


Centra/  Energy 
Telephone 


No.   188 

Tills  type  of  instrument  Is 
strongly  reoommended  for 
exchange  use. 

It  Is  easy  to  maintain  and 
has  about  y,  the  number  of 
parts  of  the  ordinary  tele- 
phone. 

We  equip  each  instrument 
with  long-distance  trans- 
mitter, receiver,  platinum 
contact  hook-switch,  In- 
duction coil,  condenser  and 
a  self-contained  ringer. 
The  only  remarkable  thing 
about  this  is  the  fact  that 
each  part  is  of  such  high 
quality  as  to  be  in  a  distinct 
class  by  itself. 

If  interested  we  should 
like  to  mail  you  our 

CENTRAL  ENERGY  TELE- 
PHONE BULLETIN  No.  5-E. 


STROMBERG  -  CARLSON   TELEPHONE 
MANUFACTURING   COMPANY. 


General  and  Eastern  Sales  Office  : 
ROCHESTER,  N.  Y. 


Sales  Department : 
CHICAGO,  ILL. 


"Button"  Type  Telephone  Transmitter. 


Louder,  clearer  and  better  \\i 
every  way  than  the  "Solid 
back".  Let  us  tell  you  about  it. 


Send  for  Bookletm 


THE    FAHNESTOCK 
TRANSMITTER    CO.. 


74  CortlaLndt  St., 


New  York  City 


The  Best  Telephone  Catalogue  Published. 
Describing  the  Best  Equipment. 


Write  for  it. 


AUTOMATIC  ELECTRIC  COMPANY, 

CHICAGO,  U.  S.  A. 
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ELECTRICAL  BOOKS 

Make  your  book  purchases  from  the  only  large  stock  of  electrical  books  carried  in  the 

West.     Prompt  shipments  guaranteed.     If  you  do  not  find  what  you  want  in  the 

following  list,  write  for  complete  and  up=to-date  book  catalogue. 


Price. 

Webb's  Telephone  Hand  Book,  cloth  binding $1.00 

Badt's  New  Dynamo  Tender's  Hand  Boolj,  cloth  binding. . .   1.00 

Badt's  Incandescent  Wiring  Hand  Booli,  cloth  binding 1.00- 

Badt's  Bell  Hanger's  Hand  Book,  cloth  binding 1.00 

Badt's  Electric  Transmission  Hand  Book,  cloth  binding.  . .   1.00 

Dobb's  The  Inspector  and  Tj'ouble  Man,  cloth  binding 1.00 

Steven's  Mechanical  Catechism,  cloth  binding 1.00 

Hawkins'  Catechism  of  Electricity,  leather  binding 2.00 

Practical  Electricity,  leather  binding 2.00 

Thompson's   Polyphase   Electric   Currents,   cloth   binding. . .   3.50 

Varley's  Electro-Magnet,  cloth  binding  1.00 

Buckley's  Electric  Lighting  Plants,  cloth  binding 2.00 

Haskins'  Electricity  Made  Simple,  cloth  binding 1.00 

Raskins'  Transformer,   cloth   binding 1.25 

Houston's  2-volume  Electrical  Dictionary,  halt  leather,  very 

cheap,  half  price  6.00 

Watson's  Electrician's  Handy  Book,  cloth  binding 2.50 

Trevert's  Armature  and  Magnet  Winding,   cloth  binding. . .   1.50 
Trevert's  How  to  Build  Dynamo   Electi-ic     Machinery,  cloth 

binding    2.50 

Trevert's  Experimental  Electricity,  cloth  binding 1.00 

Trevert's  Electricity  for  Students,  cloth  binding 1.00 

Trevert's  Electric  Railway  Engineering,  cloth  binding 2.00 

Allsop's  Bell  Construction,  cloth  binding 1.25 


Price. 

Trevert's  Electrical  Measurements  tor  Amateurs,  cloth  bind- 
ing    $1.00 

Allsop's  Telephones,  Their  Construction  and  Pitting,   clolh 

binding    1.25 

Allsop's  Bell   Fitting,   cloth  binding 1.25 

Allsop's  Induction  Coils,  cloth   binding 1.25 

Bell's   Electric  Power  Transmission,   cloth    binding 3.00 

Bell's  Distribution  for  Electric  Railroads,  cloth  binding 2.!50 

Cushing's  Standard  Wiring  for  Electric  Light  and  Power, 

leather  binding  i.oo 

Hanchett's  Modem  Electric  Railway  Motors,  cloth  binding.  2.00 
Houston  &  Kennelly's  Electric  Transmission  of  Intelligence, 

cloth    binding    1.00 

Houston  &  Kennelly's  Electrical  Measurements,  cloth  bind- 
ing     1.00 

Houston  &  Kennelly's  Electric  Heating,  cloth  binding 1.00 

Houston  &  Kennelly's  Electric  Arc  Lighting,  cloth  binding.   1.00 

Houston  &  Kennelly's  Electric  Motor,  cloth  binding 1.00 

Houston  &  Kennelly's  Electric  Street  Railways,  cloth  bind- 
ing      1.00 

Houston  &  Kennelly's  Electric  Telegraphy,  cloth  binding. .  1.00 
Houston  &  Kennelly's  Electro  Therapeutics,  cloth  binding. .  1.00 
Houston  &  Kennelly's  Electricity  Made  Easy,  cloth  binding.  1.50 

Merill's  Electric  Light  Specifications,  cloth  binding 1.50 

Wiener's  Dynamo  Electric  Machines,  cloth  binding 3.00 


ANY  OF  THE  ABOVE  B  lOKS  SENT  PREPAID-ON  RECEIPT  OF  PRICE. 

ELECTRICIAN    PUBLISHING    CO 

SUITE  510  MARQUETTE  BUILDING,  CHICAGO. 
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The  Inspector 

AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 

Mailed  anywhere  on    /\MC     f^Of    TAD 
receipt  of  pric»  .  .  .    Ui^C     UULLAK. 


No   technicalities. 


Substantially  bound    in  cloth. 


ELECTRICIAN  PUBLISHING  CO., 

$10  MARQUETTE  BUILDING,  CHICAGO. 


A  VALUABLE  BOOK  OF  REFERENCE. 

TELEPHONES-Their  CONSTRUCTION  and  FITTING. 

A  Practical  Treatise  en  the  Flttlng-up  and  Maintenance  ef  T3.ei>hone8  and  tlie  Auxiliary  Apparatus. 

BY    F.   C.  ALLSOP. 

CONTENTS : 
CHAPTER  I.— Receivers;    II.— Transmitters;  III.— Magneto  Switcli-Bells;    IV,— Battery  Switch- 
Bells;  V:^Complete  Instruments:  VI.— Switches,  Switchboards  and  Extension  Bells;  VII,— 
Batteries  for  Telephone  Worli ;  VIII,— Erectlns  Wires.  Instruments.  Etc;  IX.— Arranging  the 
Circuits:  X,— Intercommunicating  System;  XI.— Testing  for  and  Removing  Faults, 

184  PAGES.    1B6  ILLUSTRATIONS  AND  FOLDING  PLATES.    PRICE,  $1.ZS. 

Sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  Chicago. 


HAWKINS' 


NEW  CATECHISM 
OF  ELECTRICITY, 


Plan  of  the  Work,  Contents,  Etc. 

The  New  Catechism  of  Electricity  will  be  foimd  to  be 
surprisingly  plain,  and  free  from  useless  and  ambiguous 
terms.    The  plan  upon  which  it  Is  arranged  is  unique. 

The  book  is,  first  of  all,  intended  to  be  plain  and  in- 
structive; some  300  illustrations  have  been  introduced, 
so  that  the  mere  pictures  will  afford  almost  a  knowledge 
of  the  subiects. 

It  is  a  sciiool  book  from  the  manner  in  which  it  pro- 
ceeds from  the  simple  facts  to  the  abstract  principles 
which  the  facts  indicate;  it  is  also  a  book  of  reference 
through  the  index  of  seventeen  double  columns  of  fine 
type  pages;  by  means  of  this  index  a  thousand  items  of 
practical  imporiance  are  atonce  available, 

It  is  an  up-to-date  work,  which  has  cost  a  large  outlay 
of  capital  and  time,  and,  in  short,  it  is  doubtful  if  any 
more  attractive  book  lias  ever  been  issiied~or  one  more 
useful. 

The  subjects  treated  upon  are  as  follows:  Dedication 
to  Thomas  A.  Edison,  with  engraving  of  Mr.  Kdison; 
Preface  and  Introduction;  Nature  and  Source  of  Kleo- 
tricity  and  Magnetism. 

The  Dynamo;  Conductors  and  Non-Conductors;  Sym- 
bols, abbreviations  and  definitions  relating  to  electric- 
ity; Tarts  of  the  Dynamo;  The 'Motor;  The  Care  and 
Management  of  the  Dynamo  and  Motor. 

Electric  Lighting;  Wiring:  The  rules  and  require- 
ments of  the  National  Board  of  Underwriters  in  full; 
Electrical  Measurements. 

The  Electric  liailway;  Line  Work;  Instruction  and 
Cautions  for  Linemen  and  tlie  Dynamo  Room;  Storage 
Batteries:  Care  and  Management  of  the  Street  Car 
Motor;  Electro  Plating. 

The  Telephone  and  Telegraph;  The  Electric  Elevator; 
Accidents  and  Emergencies,  etc.,  etc. 

The  full  one-third  part  of  the  whole  work  has  been 
devoted  to  the  explanation  and  Illustrations  of  the  dy- 
namo, and  particular  directions  relating  to  its  care  and 
management;— all  the  directions  are  given  Intheslm- 
,00.  plest  and  most  kindly  way  to  assist  rather  than  confuse 
_^_^_  the  learner.    The  names  of  the  various  parts  of  the  ma- 

chine are  also  given  with  pictorial  Illustrations  of  the  same.  .         ^ 

In  the  Catechism  no  less  than  2,5  full  page  illustrations  have  been  given  of  the  various  dynamo 
machines  made  in  different  parts  of  the  couutry,  and  an  equal  number  of  part  page  Illustrations. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  CHICAGO. 
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i  Alloway  Electric  Co 

Contracting  Electrical    Engineers, 

1551  Marquette  Building, 
Tel.  Randolpli  SOI.  CHICAGO. 


BRYAN,  WILLIAM  H 


ARNOLD    ELECTRIC 
POWER  STATION  Co. 

Engineers,  Contractors  for  Complete 
Electric  Plants.    Results  Guaranteed. 

SriTE  l-^ofl.   >E,\KQrETTE    BLDG,.   OHIC.-VGC 
NEW  TORK  ObTlCE.  711  TRANSIT  ELIKJ. 


M.  Am.  Soc.  M.  E., 


Consulting  Mechanical  and  Electrical 
Engineer. 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 
ENGINEERS 
Design,  Uonatruot  and  Ocerate  Railway,  Light, 
Power  and  Hvdraulic  Plants.  | 

Examinations  and  Reports. 
New  Ynrk  Li  :t>  ItulldinK*.       -      CHICAGO,  ILL. 


CRUMB,  W.  H.  &  CO. 

Engineers      Contractors, 

telephone  engineering  and 
construction, 

1263  Monadnock  Bldg.,   -  Ciiicago. 


KOHLER    BROS., 

Contracting    Electrical    Engineers, 
Lighting  Power  Railways, 

1804-1806-1808-1810-1812  Fisher  Building, 
CHICAGO. 


THE  M.  P.  BYRNE 
CONSTRUCTION  CO. 

GENERAL  CONTRACTOeS. 
Sewers,  Water  Works,  Conduits  and  Elec- 

tiit.-  riaiila  a  Specialty. 
Room  oO,  88  E.  \Viisliiii);ton  St..    CHICAGO,  ILL. 


EMMONS  ELECTRIC 
CONSTRUCTION  CO. 

(not  1nc0rp0r4tkd) 
Electrical  Engineers  andContractors 

All  kinds  of  Electrical  Maclitnery 

and  Appliances  Installed. 

Tel.  MainlMO.       U-Kii  La  Salle  St,.CHiCAao,  III. 


E.  W  Hnninier. 

Fits,  uiul Treas.  Sec.  and  Uen'l Sup'i 

General  Engineering 


H,  J.  Minliinnick, 

Sec.  and  Uen'l  Sup't. 


Cr-»       nP-Hir  Consulting  and 

U. ,     ±  J^n.    ContractingEnglneers. 


TelephoneB.ElectricLiRht.PowerT 

Suite  1112.  KfJ  ADAMS  ST.,  (■RICA  GO, 
Loiib'  Distance  Ttleiiliu,  ef,.ntraM78 


Tranemission  I 


MICHAELS  &  HILLY, 

CONTRACTING  AND  ELECTRICAL  ENGINEERS. 

Manufacturers  of  Slow  Speed  Dynamos 

and  Motora, 

Secondary  TransfonnerB  for  Bells 

and  Annunciators. 

CO  &  f.2  West  Van  Buren  Street,  Chicago,  111. 


Long  Distance  Phone  Central  21i8. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR, 
Specialties— Central  Station  HeatingPlants, 
Water  Worlis  Steam  Plants,  Electric  Light, 
*4a3  and  Street  Railway  riantg. 

K20-2I   MAKOrETTE   Bl  ILI.ISG.     CHICAGO. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 

Plans,  Speciflcations  and  Supervision  of  In- 
etallation  of  complete  teieplione  plants 
Special  Reports  on  Telephone 
Properties  and  Apparatus. 
I  411  Electrical  Bidg.,  Cleveland,  Ohio. 


C.  W.  Carman.  M.  C.  Haetman. 

Carman,  Chas.  Whitney  | 
&Co., 

CONSULTING  ENGINEERS, 
88  La  Salle  Street,  CHICAGO. 


Humphrey,     Henry    H.,] 
CONSULTING  ENGInEE^. 

Central  Lighting  Stations, 
Electric  Power  Transmission. 

Si'irr:  1305.  Chemical  Bi.HG.,       ST.  LOUIS. 


IT     WILL    PAY 

engineers  not  represented  in 
this   department    to  carry  a  | 
card  regularly. 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

MEMBEnS 

AMERICAN   INSTITUTE   OF   ELECTRICAL   ENGINEERS 

AMERICAN    SOQIETY     Of     MECHANICAL     ENGINEERS 

AMERICAN   SOCIETY   OF   CIVIL   ENGINEERS 

ENGINEERS.       EXPERTS. 


MADISON,   WIS. 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


Western  Electrician 

Want  Ads 


irine     Resul-ts. 


S   P    BSRTLETT.  Mn.-os 

E.G.  GUTHRIE,  ffuins 


J.  1,,  l.UHKr  I  ,   '■■■     .■ 
,J .  r     '■  f!  L  L  P^ ' !  ^.  J 


tiTr  tt.Li. 


TV   OF  CASSKLTON. 


.-VI   1  lii'i  'if.~  I  ii-i-'K  r;. 


Casselhn.  mprthTlAkoLi.  July    50th,     1903 


V/estern  Electrician, 

Chicago,    111. 
Ger.tlenen:--  „ 

•  Enclosed  I  herewith  hand  you  a  ITev/  York  draft   for  OlS.    in  pay- 
nont  of  the   encloccc   bill,    v&icli  kindly  receipt   and  return,    and  greatly 
oblige. 

Allow  lae    to   conpliibent  you  on   the    circulation  of  the   "Y/e stern 
Electrician"   and   itc   efficiency  as   an  advertising  nedium.      V/e   had  our 
plant  adverticed  in  other  electrical  journals,    but   the   inquirie.-:  brought 
througli  our  ad   in  your  colu.vjns  far  exceeded  in  nux-:bers   thocje   of  any  other 
paper.  .  n  xj,         .. 

Very  reEpectfully,  A^fe^^^^^T^t/ 


WESTERN    ELECTRICIAN 


(Jctobei-  24,   1903 


CEDAR  POLES 


From  1 6  Feet  to  70  Feet. 
ftPICIAL   PRICES  ON   SMALL   POLES. 


C.n. WORCESTER  CO. 

SUITE   IZOE  TRIBUNE  BLDG.  CHICAGO. 


Michigan  Poles 


White  Cedar. 

Good  Stock.  Quick  Shipments. 

PERRIZO  &  SONS,    -  Daggett,  Mich. 


BECAUSE^ 


They  are  made  itom  selected  stock  of 

TUNIPER    AND  CYPRESS  WOOD 

and  are  carefully  iJspected  before  being  sent  out. 

JUNIPER    POLES  —  CYPRESS  POLES. 

STANDARD  POLE  AND  TIE  CO.,  Front  and  Pine  Sts.,  New  Yo,k. 


IDAHO 


8,000  in  one  yard,  now  ready  for 
shipment.  40  ft.  to  70  ft.  long, 
7  in.  and  up  tops.    Must  be  moved. 


CEDAR 
POLES 


Large  stocks  Michigan  White  Cedar 
Poles.    Write  for  Prices. 


FRANCIS  BEIDLER  &  CO., 

519  W.  22d  St.,  Cliicago,  III. 


CEDAR 


WRITE 


POLES 


PRICES 


M.KLEIN    &  50N 

LINE  BUILDERS'  TOOLS. 

Our   Tool    Book    tells   about    tbem. 
It  Is  of  inWrest  to  all  linemLn,      Get 
a  copy  now.    FREE. 
Headquarters  for  Linemen's  Tools 

MATHIAS  KLEIN  &  SONS  ""iSiJJoTiLT" 


A.  P.  HOPKINS  &CO. 

ESCANABA,    MICH. 


Central  Manufacturing  Go. 

Chattanoosa, 

Teen. 

Mfre.  and 

Dealers  In 

Yellow  Fine, 
Oiess  Arms, 
laoast  Fins, 
Oat  Flss,  Electrloal  MonltingE,  Oak  Btaekets. 

LABOE  ATOCKH  UK   HAND, 

Delivered  prices  quoted,  F.  O.  B.  cara,  year  city, 
In  any  quantity. 

STUDENTS 

Will   find   that   the  Western 
Electrician    can    help    them 
wonderfully  in   the   study    ot 
electricity.     Subscribe  now. 
13.00  per  year,  in  advance. 

Electrician  Publishing  Co., 

•iilt(S10INiniM«<BM|., 


CHIGA6I 


STANDARD    TIE    COMPANY,  1217-23  Chamber   of  Commeroe,   Detroit,   Mich. 


POLES,  TIES,  POSTS. 


PRODUCERS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 
We  want  your  inquiries  always. 


POSTS.  RAILWAY  TIES.   SHINGLES.  ETC..  ETC. 


THE  MORSE  CEDAR  CO., 


Manufacturers  and 
Producers, 


SAGINAW,  MICH. 


POLES 


TIES  CROSS  ARMS  AND  YELLOW  PINE 

■  ll"wj  to  order.    Write  us  your  requirements. 

9  H.  H.  MADS  &  CO.,'1'"^  >  4^0WalnutSt.,  Philadelphia, Pa. 


TIES 


Yellow  Pine  stock.  100.000 
6x8-;8.ft.  CKestrwit  and  Oak, 
lartfe  :stock,   star\clard  sizes. 

^  L  (Southern  WKlte  Cedar) 
2  }  lor>^  lea.f  Yellow  Plrxe 
%''  I  octa.,Borkal  e^nd  square, 
^    \  CKestnvit  arid  Cypress. 


m^^^  m     ^  ^^  ■  {■  ^  douinern  w  r\ite  weaar; 

iDfll     CO    Vtor>£  lea.f  Yellow    Plrxe 

^■IIC.^*    /  octo.,eor»al  e^nd  square, 

■     ^#ifc*i^#    ',  CKestnut  and  Cypress. 

i;Yelt;m  pine  Cross  Arms,  Pins  and  Brackets. 


Manufactured   by 

ECCLESTON  LUMBER  CO., 

29  Broadway,  NEW  YORK. 

\pt  deli-Vwrimj  _from  JlocK,.  /^etu 
'' orK.ciiy  yard,  or  direct  J'rcm  mills. 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,   MICH. 

Eleven  Pole  Tarda  in  Michigan. 

Wholesale  Troducers  for  20  years. 


TIES. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBIAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


New  Dynamo  Tenders'  Hand=Book. 

By  F.  B.  BADT. 

226  Pages,   140  Illustrations.    Flexible   Cloth  Binding.    Size  of  Type  Pace 
5  1-2x3  inches.    Price  $i.oo. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  ot  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  -9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  13,000  of  the  new. 

Electrician  Publishing  Co., 

510  Marquette  Building,  CHICAQO. 


IDAHO  CEDAR  POLES 

LOW  PRICES.    LONG   LENGTHS  A  SPECIALTY. 

YARDS-  \  'DAHO- 
YARDS.  \  MOMTAMA. 


WESTERN  LUMBER  &  POLE  CO., 


Main  Office,  DENVER,  COLO. 


Qctober  .24,  -1003 


WESTERN    £L£CriiiCLA.N 
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■ 


WHOLESALE 
PRODUCERS 


POLES 


LINDSLEY     BROS.     CO.  TM  E    LIN  DS  LEY    B  ROS.      CO. 

(MICHIGAN      POL-ES)    CHICAGO.  :  ■  (WESTERN     P  OL.ES  )  SPOKAN  E.    WASH. 

ADDRESS      INC^UIRIES    TO      GENERAL      OFFICES        TRIBUNE      BLDG.    CHICASO. 


is  not  a  serious  one  if 
\'ou  go   to   the    right 


THE  TIE  PROPOSITION 

part)'.     Same  thing  about  poles. 

Better  consult  us  if  you  are  going'  to  buy  either.     You  will   save 
monev  antl  we  will  have  another  good  customer.     Trv  it. 

MALTBY  LUMBER  COMPANY  l^y^^rrt  MrcH! 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constantly  on  Hand 


Poles 


IDAHO,  WISGONSIH, 


MIGHIGAM  ...... 


CEDAR  POLES 


FOR  TELEPHONE,  TtLEGRAPH, 
ELECTRIC    LIGHT,     TROLLEY. 


POSTS,    POLES,    TIES    AND    EVERYTHING    IN    WHITE    CEDAR 

YARDS      IN    IDAHtJ      AM>      AT       WASHIILKN,      P  I.VM.M  KK    ■  AX1>       BBULE,      WISCONSIN. 


JOHN.  H.  FOWLER 


GENERAL  OFFICE;    1705  FISHER  BLDG^.    CHICAGO. 

D..-^!,  n«i—c.  J  WashDurn.  Wisconsin,  and 
Branch  OWices.j  jpokane,  Washington.    . 


FOWLER-JACOBS  GO. 


*1PA/iJuW)\^  ft/vwdyXcJ^U/  §>A\^^»<A\ftV  e^Jv^rw  €dC      ^aojIvwcj^W  <KMiSrwivo^t^<>>Uw.    $>^c/OJvv(\Wrw^XcW. 


CEDAR  POLES 

CARNEY  BROTHERS  COMPANY, 

6IO  Chamber  of  Commerce,   CHIQACO,'  ILL. 


CEDAR  POLES  ?5D*'i'iils"""^ 

SPECIAL    PRICES    UPON    APPLICATION. 
PROMPT    SHIPMENT    A    SPECIALTY. 

A.  E,  WHITMORE,  230-31-32  Lumber  Exchange,  Minneapolis,  Minn. 


m 

^^ 

^Q 

^^^^ 

^^E^^^^^ffl^^^^^ 

YARDS  -  NE*y  DOLOTH.AUWW.-  FLOODWOOO,  MINN.  -  WEIXERS , MINM. 

JTa^eWHITEgSrEi 

of  all  sizes. 

Let  us  quote  you  prices. 

PACE  &  HILL  CO. 

Lumber  Exchange, 
MINNEAfOl-IS.  MtNN. 


ROPER  LUMBER-CEDAR   CO., 

OFFICE:    Room  5  Leisen  &  Henes  Block, 
nnEIM^IVIiriKE,  -  IVIICIH. 


POLES 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


PINS 


TOWERS  PIN  &  BRACKET  GO. 

ELLIJAY,   CA. 

MANUFACTURCRB     OP 

Locust  and  Oak   Pins  and  Brackets. 


BRACKETS 


CEDAR  POLES  AND  POSTS 


'  %* 


MICHIGAN  WHITE 


LARCE  STOCK. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 


WESTERN     ELECTRICIAN 


October  24,   1903 


Westinghouse 

A.  C.  Series  Arc  Lighting  System 


The  Lamp  is  designed  and  constructed 
with  special  attention  in  every  detail  to= 
ward  making  it  simple,  yet  efficient. 
No  one  part  depends  upon  another  for  its 
alignment;  the  lamp  can  readily  he  dlsas= 
sembled  and  reassemhled  by  an  inexperi= 
enced  person. 


Westlnghouse  Series  Enclosed  Arc  Lamp,  Indoor  Type 


The  Regulating  Transformer  forms  an  impor- 
tant part  of  the  equipment,  allowing  the  circuits  to  be  oper- 
ated at  a  high  power  factor. 


Westlnghouse  Constant 

Current  Regulating 

Transformer 


Westinghouse  Electric  &  Mfg.  Co. 


Sales  Offices  in  every  Large  City 


Pittsburg,  Pa. 


October  24,  1903 


WESTERN  .  ELECTRIClAiM 


BARE  COPPER  WIRE. 

RUBBER    COVERED    WIRE. 

WEATHER  PROOF  WIRE. 

MAGNET  WIRE.  LAMP  CORD. 


RDEBLINO 


POWER  CABLES. 
TELEPHONE  CABLES.        OFFICE  WIRE. 

JOHN  A.  ROEBLiNG'S  SONS  CO., 

TRENTON,  N.  J. 


AGENCIES  AND    BRANCHES; 


NEW  YORK. 
SAN  FRANCISCO. 


CHICAGO. 
PHILADELPHIA. 


CLEVELAND. 
ATLANTA. 


NOTICE  TO  THE  TRADE. 


The  Edison  Primary  Battery  is  fully  protected 
by  patent,  No.  430,279,  dated  June  17,  i8go, 
granted  to  Thomas  A.  Edison.  The  use  of 
renewals  purchased  from  unauthorized  persons 
is  an  infringement  of  this  patent,  and  will  be 
treated  as  such  by  this  company.     :: 

EDISON  MANUFACTURING  COMPANY. 

ORANGE.  N.  J.,  U.  S.  A. 

83  Chambers  Street.  New  York.  304  W&bssh  Avenue,  Chicago. 


SUBSCRIPTIONS. 


With  January  ist  bega.i  the  thirty-second 
volume  of  the  WESTERN  ELECTRICIAN,  and 
during  190^  it  will  complete  its  sixteenth  and  the 
first  half  of  its  seventeenth  year,  the  paper  hav- 
ing been  founded  July  2,  1 887,  and  continued 
under  the  present  management  for  this  entire 
period.  We  offer  the  past  as  a  guaranty  of  the 
future,  and  in  addition  pledge  the  best  efforts  of 
an  experienced  and  competent  staff  to  the  con- 
stant improvement  of  the  paper. 

The  WESTERN  ELECTRICIAN  is  published 
for  the  purpose  of  assisting  everyone  interested 
In  the  art.  It  is  a  general  electrical  and  scientific 
paper,  and  gives  to  its  readers  all  the  latest  news 
and  keeps  them  thoroughly  informed  of  every- 
thing that  is  going  on  in  all  the  different  depart- 
ments of  the  electrical  and  allied  fields.  Its 
technical  and  scientific  articles  cover  all  the  latest 
inventions  and  improvements  and  keep  the  read- 
er thoroughly  informed  of  all  that  is  new  in  the 
art.  Its  special  articles,  written  by  the  most 
prominent  authorities,  as  well  as  its  general  arti- 
cles, are  of  the  highest  order,  and  no  interested 
person  can  afford  to  be  without  the  paper. 

SUBSCRIPTION  PRICE  PER  YEAR  OF  PIFTV-TWO  NUMBERS 

In  the  United  States $3.00 

In  Foreign  Countrie* 5.00 


SAnPLE  COPY  FREB. 


ELECTRICIAN  PlIBLISHINfi  COMPANY, 


Saite  510  Marqaette  Bailding, 


CHICAGO,  U.  S.  A. 


mmn0k 


Direct  Current  Direct  Connected  Generator 
TYPE  MPL  6-50-225 


WISE  BUYERS 

of  electrical  apparatus  know 
that  bright  paint  and  gilding 
neither  reduce  operating  ex- 
penses nor  increase  revenue. 
They  also  know  that  correct  de- 
sign produces  symmetry  in  form, 
a  very  noticeable  feature  of  Fort 
Wayne  machines. 

BUYING  WISELY 

Means  combining  good  common 
sense  with  a  certain  amount  of 
technical  information.  The  com- 
mon sense  is  furnished  by  the 
wise  buyer;  the  technical  infor- 
mation by  the  progressive  maker. 
If  you  would  buy  wisely,  send  for 
technical  information  on  genera- 
tors made  by 


E 


FORT    WAYNE 

LECTRIC    WORK 

INDIANA 


MAMUFACTUREH      OF     "WOOO"      SYSTEMS 


WESTERN     ELECTRICIAN 


(.>ctoil>er  24,   I$(^ 


ALLiS-eiALMERS  CO., 

CH8CACO,  U.  S.  A. 


Reynolds  CorHBS  Engine. 


Sole  Builder* 
of 

REYNOLDS 

CORLISS 

ENGINES 

For  All 
Power  Purposes 


SPECIAL  ENGINES  i^OR  ELECTRIC  LIGHT  and  STREET  RAILWAY  PURPOSES. 

RIEDLER   PUMPS   AND   AIR    COMPRESSORS. 


SWITCHBOARDS 

PANEL   BOARDS 

SWITCHES 


NOR.BITT  SPECIALTIES. 


Largest  Stock  in  the  West. 


Grouse-Hinds  E^lectric  Co., 


153  SoMth  Clinton  Street 


CHICAGO.  ILL. 


VULCANIZED  FIBRI 

Highest  grades  (or  electrical  insulation  and  mechanical  putpogeii  in  iheeti> 

tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  application.  "^ 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


Est.  IHt^H 


Inc.  1895. 


^Black  Diamond  File  Works  ^ 


Special 

Prize 

Gold  Medal 

at  Atlanta, 

1895. 


^ 


ouB  (ifnonM  Ann  on  i»Ai.i':  in  f.vkrv  KiKadino  HARitWAKE 

HTOItE  IN  TUn:  VNlTKn  -STATES  AWO  CAIKAJDA. 


I    1^.  &  H.  BARNETT  COMPANY,   | 

^  PHILADELPHIA,    PA.  ^ 


«j 


''  SAFETY  '  RUBBER  COVERED 

WIRE    AND   CABLE 


FOR  EVERY  ELECTRICAL  SERVICE. 


IS/I 


B.     AkJS-rilM    &    CO., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  OTSULATED  WIRE  &  CABLE  CO., 

WORKS:  iayonne,  N.J.  I14.11G  LIBGRTf  STREET,  ».  Y. 


SlUKTEYANT 

ElKTBIC 

FANS 


In  100  types  and  sizes 
Special  designs  for  re- 
quirements jeJ  We  tuild 
both  fan  and  motor  xf 


B.F.STUKrEVANTCO. 

BOSTOK,  MASS. 

NEWYORK  -  PHIlAmiPHIA  -  CHICAGO 


Watson 
Motor 


Direct 

connected 

to 

Disk  Fan. 

Made 

in 

18,  24,  30  and  36 

incites. 


-MANUFACTURED   BY- 


Mechanical  Appliance  Go.,  Milwaukee, Wis. 


Vol.  nilli.   $3.00  Per  Aniiui. 


CopyriKht,  1908,  by  EleotrlcIuQ 
Puulisliiutf  Cumpaoy,  OtilcuKo. 


CHICAGO,  OCTOBER  31,  1903. 


10  Certs  a  Gopv, 


No.  18. 


CIMDI     ITV  INSULATED 

Ollwlr   I.ELA.  WIRES  AND  CABLES. 

RUBBER  COVERED,  WEATHEnPROOF,  UNDERGROUND  AND  SUBMARINE. 

"'""R.^mxsbN?"'^       The  Simplex  Electrical  Co., 

11*4  Monadnock  Block,  CHICAGO.  1.10  State  Street,  BOSTON,  MASS. 


1889— Paris  lElxposition, 
lledal  for  Bnbber  Insulation. 

1893— World's  Fair, 
Medal  for  Bnbber  Insnlation. 


^^^^r  ^^^^A   THi:  STAHTDABD  FOB 

^^■V  __^HI1  BUBBSB  INSlTXiATION. 

^^^^^"     S  Sole  Manufacturers  of 

Okonile  Wires,  Okonite  Tape,  Manson  Tape,  Candes  ""p^of  Wires. 
THE  OKONITE  CO.,  Ltd. 

t'o'l^M  c'hSe."'  f  ••«"«9«'»-        253  Broadway,  New  York. 


Geo.T.  Manson.Gen'l  Supl, 
W.  H.  Hodglns,  Sec;. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTUREHS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE^ 
TELBPHONE,  TELBQRAPH  AND  FIRB  ALARM  CABLES. 

All  Wires  are  tested  at  Factory.  JOHBSBOBO,  VSO, 


CHICAGO    INSULATED    WIRE   CO.. 

152-154  LAKE  STREET. 

B&re  a>.nd  Insulated  Wires  and  Cables* 
Galvanized  Steel  Strands. 


TUftOK  MkflN 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

National  Code  Standard. 
CRESCENT  INSU1..ATED  WIRE  AND  CABLE  CO., 

Bs'barclav'sireet.  "a'"  '"''«•  ^^  Factory,  TRENTON,  It  *. 


STANDARD   UNDERGROUND   CABLE  CO. 

322  The  Eookery,      Westlnghouse  Bldg.,      56  Liberty  St.,        1225  Betz  Bldg., 
Chicago  Pittsburg.  New  Yorli  City.       Philadelphia,  Pa. 

Mills  Bldg.,  San  Francisco.  10  Post  OtHce  Square,  Boston. 

BARE  AND  WEATHERPROOF  WIRES  AND  GABLES. 

Rubber  Covered  Wires  and  Cables.       Underground  Cables  for  all  Purpi'ses. 


THOUSANDS    IN    USE. 

Bipolar  and  Multipolar  Motors 
from  V4  to  50  horsepower.  Uyna- 
L  mos  from  11 1  lights  to  700.  We  sell 
'or  rent.  Good  profits  for  agents.  • 
The  Hobart  Elec.Mfg.  Ca.,Troy,  Ohio 


usoLiNE  MOTOR  GisTiNes  j|,g  Bosseft  ElectrJcConstruclion  Co. 


$ 


BICYCLES,  AUTOMOBILES, 
AND  LAUNCHES. 


MANUFACTURERS  OF 

STEESIi  OUTLET  AWD  JUNCTIOW  BOXES, 
LOWELL    MODEL   COi|  ibi¥ITCHBoabi>s,  PAnriiii  boabds,  8iriTCHi:s(,  ktc. 

NORTH  CHELMSFORD.  MASS.  U-TI^A.     NKW    -VOR»C. 


Pittsburg 

New  York 

Chicago 


THE 

PHOENIX 
GLASS  CO. 

Manufacturers  of 

Electric  Globes  and  Shades,  both 
Arc  and  locandescent 

Inner  and  Outer  Qlobes  for  all 
enclosed  arc  systems 

CATALOGUES   SENT   ON    REQUEST 


Magnets  and  All  Kinds  of  Coll  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MACNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


ti  iVl  P  1  IvEr        W  1  IV  ti        92  William  St.,N.Y.Cl«/. 

HAQNET      WIRR     ANO     BARE 
AND    TINNED   COPPER   WIRE. 


PACToms\l?i'B%%T-„. 


cniCAao  oppicBi  „  ^  „ .  '  „„„_„  „ 

AND  STOCK       I  *"  "•    ''*"  BURBNST. 


H.  N.  FENNER,  President 


J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNIGHT,  Treasurer 


IME\AA     EIMOU.AIMD     BUTT    OOIVII=»AI\IY 

MANUFACTURERS  OF 

IVIacKiinery  for   I  msu  la-ti  ng  Ellec-tr  ical   \A/^ir« 

Bri:ldlng,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.    Cable  Covering  Braiders 

P-INEC     CA.STINC9S     A.     SP>ECC3  A.t-nT'V 


304  PEARL  STREET, 


PROVIPEIMCE,  R,  I.,  U.  S.  A. 


WESTIIH  Electrieal  Ingtment  Co. 


f 

Wawexly  Park,    NEWARK,    N.  J. 

THE  WESTON  STANDARD  PORTABLE 

DIRECT  READING 
Voltmeters  and  Wattmeters 


Alternating  ana  Direct  Cnrrent  Circnits 

Are  the  only  staDdard  portable  instruments  of 
the  type  deserving  this  name. 
Write  for  Circular  and  Price  List. 

BERLIN— European  Weston    Electrical    Instrument    Co. 
RItterslrasse  No.  88. 

LONOON-Ellbtt  Bros.,  Century  Works,  Lewlsham. 
W.rt.B  standard  Portablr  Dlrrct-  PARIS,  FRANCE-E.  H  Cadlot,  12  Rue  St.  Georges. 
S^"/D'i;iS'*^£;,;:St*cir'5u}i:  hew  VORK  office-?*  Oortlandt  St. 


NOTICE  TO  THE  TRADE. 


The  Edison  Primary  Battery  is  fully  protected 
by  patent,  No.  430,279,  dated  June  17,  iSgo, 
granted  to  Thomas  A.  Edison.  The  use  of 
renewals  purchased  from  unauthorized  persons  . 
is  an  infringement  of  this  patent,  and  will  be 
treated  as  such  by  this  company.     :;     ;:     :;     :; 

EDISON  MANUFACTURING  COMPANY. 

ORANGE,  N.  J..  V.  S.  A. 
83  Chambers  Street,  New  York.        504  Wa.b»sK  Avenue,  Chloajto. 
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W  TRANSFORMER 


POLYPHASE    TRANSFORMER 


FOR 


POLYPHASE 
CIRCUITS 

ECONOMY 

EASY  TO  INSTALL 

EFFICIENT 

PROMPT  SHIPIVIENTS 
LIGHT  IN  WEIGHT 


SINGLE  PHASE  TRANSFORMERS 

Full  line  of 
Single  Phase 
Transformers 


All  sales  are  made  subject  to  approval  after  30  days. 
We  make  an  absolute  guarantee  for  two  years,  which  we 
extend  to  five  years  provided  we  get  the  entire  transformer 
trade  of  a  customer. 


12  YEARS'  EXPERIENCE  IN  BUILDING  TRANSFORMERS. 


KUHLMAN  ELECTRIC  CO. 


Elkhart,  Ind. 


SCHEEFFER  INTEGRA  TING 

WATTMETER 

TYPE  E  FOR  ALTERNATIMO  CUHREHT       TYPE  F  FOR  DIRECT  CURRENT  CIRCUITS 

DUST    AND    BUG    PROOF 
IMPROVED  CONSTRUCTION 


TYper. 


Wlovtng  parts  arm  Bxtroiuoly  light. 
Insuring  a  highly  sonsltlvo  and  aO' 
curatB  moterm 


WKITE  FOK  PRICES  AMD  DtSORIPTIVE 
UTERATURE. 


DIAMOND   METER 
COMPANY, 


PeoHa,  #/#.j 


U.  S.  A. 


OIREOT  OURREMT. 


I  ll    MM     I    lll»J 
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THE  ELEGTraC  STORAGE  BATTERYGO. 


MANUFACTURER    OF    THE 


PHILADELPHIA 


'  Cbloribc  Hccumulator 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PRIOC   LI»T8   AND   DESCRIPTIVE   BULLETINS   FORWARDED   UPON    REOUE8T. 


-SALES  OFFICBS- 


PSILADELPBIA,  N'ETT  YOBK,  BoSTON,  CHICAGO,  BaLTIMOKK.  St.  LOTIIB,  SaN  FRANCISCO.  CLEVELAND,  CANADA,  HAVANA".  CTBA, 

Allegheny  Ave.        100  Broadway.       60  State  St.      Marquette  Bldg.    t:ontinental       Wainwrlght  Bldg.         Rialto  Bldg.         Citizena' Uldtj.        '"'anadlan  General        G.  F.  Greenwood.  Manager, 
andl9lhSt.  Trust  Bldg.  Electric  Co..  Ltd.  Toronto         34  Empedrado  St. 


»»««B»»»»»>>»»«««>>«»»«>»«»fffggMMgg«?;»»wffffffffffffffff»««a»e»ww»»«»»>»«>»6»»»»»«— ««a»>»»B>»>>»«f  »i 


There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 


HABIRSHANA/^ 


Authorized  Manufacturers  of  th* 


1' 


^A/IRI 


I  The  India-Rubber  and  Cutta-Percha  Insulating  Co.,  | 

MAIN  OFFICE,  Glenwood  Works, 

Sales  Office,  m.  ^  .^^  ■«■  -  -  .— ^— ^_  .^         ^-       .^^         • 

lOCortlandtSt..  NewYork.  Y^  NITERS,      M.      ▼. 


!f^^^^■fg^^'"■"'»K:^^^^':^^ffffffl■^^v^^^'»KK:«:8 


•«»■»»»»•■#■  I 


::»«:»«:»: 
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CARBONS 

CONSUMERS  CARBON  CO, 

o  LANCASTER,  OHIO,  U.  S.  A. 

Carbons  of  all  kinds  and  for  all  purposes. 


AMERICAN  BRAND 
WEATHERPROOf  WIRE  AND  CABIES 


We  always  carry  a  large  stock  of 

WEATHERPROOF  WIRE 

for  prompt  •hipments.     Samples 
and  prices  on  application. 

AMERICAN  INSULATED  WIRE&  CABLE  CO. 

Main  Office  and  Factory: 
241-247  S.  Jefferson  St..  CHICAGO,  ILL. 


An  INCANDESCENT  LAMP  represents  a  large  Investment  of  capital,  Ingenuity  and  skilled  workmanship,  it  is  sold  at  a  price  to  low  as  to  necessitate  eternal  i 
ilgllance  In  cutting  costs  to  a  minlmim.  A  successful  lamp  maaufacturer  can  sot  afford  to  experiment  witli  poor  materials.  This  explains  ihe  popularity  of 


«OS  N,  J.  R.  R, 


Ave..  NEWARK,  N. 


J. 


I20  LIBERTY  ST.,  NEW  YORK. 


I^UATIIMUIVI 


We  Buy  aiM 
Refine 
Platinum 
Scrap  alsov. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Alcron  Smoking  Pipe  Co — 

Allen  Company,  L.  B 11 

Aills-Ctialmers  Company..    2? 

AUoway  Electric  Co — 

Aiphftduct  Mfg.  Co.; 11 

American  Battery  Co — 

American  Circular  Loom  Co. 10 
American  Conduit  Company.  7 

Amer.  District  Steam  Co 13 

Amer.  Electrical  Heater  Co..— 

Amer.  El.  Telephone  Co 14 

.\meiican  Electrical  Worlis..ll 
Amer.  losuL  Wire  &Cable  Co.  3 
American  Hefl,&  Lighting  Co.  11 
\mer.  Steel  &  Wire  Company  6 
American  Stone  Conduit  Co..  7 
Arnold  Elec.PowerStat.  Co..]7 
Automatic  Electric  Co 15. 

Babcock  &  Wilcox  Co — 

Badt.F.  B 17 

Baker  &  Company 'A 

Balcer  A  Co.,  W.  E 17 

Bamett  Company,  G.  &  H....22 
Beardslee  Chandelier  Mfg.Co.  10 

Beldler  &.  Co.,  Francis 18 

Bertbold  &  Jennings 18 

Bossert  EL  Construction  Co..  1 

Brooks,  Hall  L 19 

Brown.  Chas.  L 17 

Bryan-JIarsh  Company — 

Bryan,  Wm.  H ...17 

Buckeye  Electric  Company..— 

Burch.  Edward  P 17 

Buuerfleld.  J.  F 17 

Bylleaby  A  Co.,  H.  M 17 

Byrne  Const.  Co.,  M.  P — 

Camp  Company,  H.  B — 

Carman  iCo,,  Charlea  Whit- 
ney  17 

Carney  Bros.  Co 19 

Central  Automobile  Repos'y,— 


Central  Electric  Go 6 

Central  Manufacturing  Co.. . — 

Chicago  A  Alton  Ry 12 

Chicago  Die  &  ElectricCo...  — 

Clilcago  Edison  Co 4,  12 

Chic.  Fuse  Wire  A  Mfg.  Co...— 
Chicago  Insulated  Wire  Co..  1 

CM.  ASt.  P.  R.  R — 

Clark  WireLTel&  Tel  Co.,T.E.14 

Coey  A  Co.,  C.  A ....12 

Columbia  Incand.  Lamp  Co..— 
Columbus Ins.WIreA  Br.  Co.l2 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 10 

Coolldge,  Marshall  H — 

Crescent  Co 12 

Crescent  Ins.  Wire  &  Cbl.  Co.  1 
Crocker- Wheeler  Company.. 22 
CroQse-Hlnds  Electric  Co.  ..— 

Crumb  A  Company,  W.  H 17 

Cutler-Hammer  Mfg.  Co 4 

Cutter  Elec.  A  Mfg.Company— 

D.  A  W.  Fuse  Company — 

Dearborn  Drug  A  Chem.Wka.  16 

Diamond  Meter  Company 2 

Dickey-Sutton  Carbon  Co....  7 
Dixon  Crucible  Co.,  Joseph..  16 
Duncan  Electric  Mfg.  Co.... 20 

Dustln  Co.,  Chas.  E 13 

Dyar,  H.  W 12 

Eccleston  Lumber  Co 19 

Economical  Elec.Lamp  Co...  7 
Edison  Decorative  A  Minia- 
ture Lamp  Department 10 

Edison  M  f g.  Company l 

Edwards  A  Company 8 

Electrical  Engineer  Institute- 
Electric  Appliance  Co 10 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company. .  .17 
Emmons  Elec.  Const.  Co — 


Empire  Wire  Co 1 

Ewing-Mcrkle  Electric  Co. ..21 

FahnestockTransmltterCo...l4 

Felt  A  Co..  Chas.  E 17 

Field,  C.J 7 

"For  Sale"  Advertisements..  13 
Ft.  Wayne  Elec.  Works.,  Inc.2l 
Fostoria  I-ncand.  Lamp  Co.   — 

Fowler,  John  H 19 

Fowler-Jacobs  Company 19 

General  ElectricCo.., 9 

General  EnglneeringCo.,TheI7 
General     Incandescent     Arc 

Light  Company 5 

General  Incand.  Lamp  Co — 

Gould  Storage  Batterv  Co — 

Gt.West.Smelt.ARefiningCo.lli 
Green  Fuel  Economizer  Co..— 
Gregory  Electric  Company  ..  12 

Hart  Mfg.  Co 4 

Hartford   Steam    Boiler    In- 
spection A  Insurance  Co ...  16 

Harvey,  W.  H 17 

Hobart  Elec.  Mfg.  Company..  1 

Hoffman,  G.  W 12 

Holmes  Fibre- Graph.  Co 16 

Hopkins  A  Co..  A.  P 18 

Humphrey,  Henry  H 17 

Illinois  Electric  Specialty  Co.— 

IlllnolB  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  A  Ins.  W.  Co. . .  1 
India  Rubber  A  Gutta  Percha 

Insulating  Company 3 

International  Tel. Mfg.  Co.  ..15 

.lackson,  D.  C.  A  W.  B 17 

Jeffrey  Manufacturing  Co — 16 

Jewell  Electrical  Inst.  Co — 

Johnston,  Thomas  J II 

Jones  A  Son,  J — 


Jones  Perpetual  Ledger  Co. ..  9 

Kartavert  Manufacturing  Co.22 
Kellogg  Switchboard  A  Sup- 
ply Company 15,  19 

Klein  A  Sons,  Mathias 18 

Kohler  Brothers 17 

Kuhlman  ElectricCo 2 

Leather  Preaerv.  M.  Corp....- 

Leflel  A  Co.,  James 16 

Lindsley  Brothers  Company..  19 

Loud'a  Sons  Co.,H.  M 19 

Lowell  Model  Co 1 

M  achado  A  Roller — 

Maltby  Lumber  Company. .  .  19 

Manhattan  El. Supply  Co 10 

Marinette  iroa  Wks.  Mfg. Co.l6 

Matthews  A  Bros.,  W.  N 11 

Maus  A  Co.,  H.  H 19 

McLennan  A  Company,  K..  ..10 

Mechanical  Appliance  Co 4 

Mica  Insulator  Company — 

Michaels  A  Hilly 17 

Minneapolis  Elec.AConst.Co.lO 

Miscellaneous  Advs 12 

Monarch  Fire  Appl.  Co 7 

Monon  Railroad — 

Monson  Burmah  Slate  Co.... II 

Moon  Mfg.  Co.,  The — 

Morse  Cedar  Company 19 

Mueller  Company,  William. .18 
Munseli  A  Co.,  Eugene 10 

National  Carbon  Co — 

National  Electric  Co 8 

National  India  Rubber  Co. .  ..— 
National  Signalling  Co — ;..— 

National  Tel.  Supply  Co — 

Nernst  Lamp  Co 20 

New  England  Butt  Co 1 

New  York  Central  Lines 16 


For    01a^»flii:flocl    Iiriclesic    of    i\.cl^veirtltsencaen.'t«» 


New  York  Ins.  Wire  Co 11 

N.  Y.  Safety  Steam  Power  Co.— 

Nickel  Plate  Road 12 

Northwestern  Electric  Co.. .  12 
Norton  Elec'l  Instrument  Co.— 

Okonite  Company,  The 1 

Osborn-Morgan  Co 12 

Page  AHill  Co 18 

Palste  Co.,H.T 8 

Paragon  Fan  A  Motor  Co — 

Perrlzo  A  Sons 18 

Phelan,  D.  W 18 

Phillips,  Eugene  F 11 

Phillips  Insulated  Wire  Co.. 11 

Phoenix  Glass  Company 1 

Phosphor-Bronze  S.  Co 16 

Plerson  ElectricCo 12 

Pignolet,  L.  M , 10 

Pittsburg  Sewer  Pipe  A  Con- 

duItCo 7 

Pittsburg  A  L.  S.  Iron  Co 19 

Porter  Cedar  Company 18 

Reisinger,  Hugo 7 

Reynolds  El.  Flasher  Mfg.Co ,  — 

Roebllng's  Sons  Co.,  J.  A 22 

Roper  Lumber-Cedar  Co 19 

Safety  Ins.  Wire  A  Cable  Co.   4 

Sargent  A  Lundy — 

Sawyer-Man  Elec.  Company.— 

Schotl,  W.H 17 

Shelby  Electric  Company  ...— 
Simplex  ElectricalGo.,  The..  1 
Simplex  Elec.  Heating  Co.  ..10 

Smith  Co.,  S.  Morgan 16 

Sprague  Electric  Company,. .10 

Standard  Elec'l  Mfg.  Co 11 

Standard  Pole  A  Tie  Co 18 

Standard  Tie  Company 18 

See    I*^g:^    ^< 


standard  Underg.  Cable  Co. .  1 

Stanley  Instrument  Co 5 

Stanton,  LeRoy  w.. .17 

Sterling  A  Son,  W.  C 19 

Sterling  Electrical  Mfg.  Co.. 11 
Sterling  Electric  Company..  14 
Sterling  Varnish  Co.,  The...  22 
Stilwell-BIerce  A  Smith- Vaile 

Company 9 

Stow  Mfg.  Company — 

Stromberg-Carlson  Tel.  Mfg 

Company 15 

Sturtevant  Company,  B,  F ...  22 
Swedish-American  Tel.  Co    .— 

Tod  Company,  William 16 

Torrey  Cedar  Company 1 9 

Towers  Pin  A  Bracket  Co 19 

Valentine-Clark  Co.,  The  ...19 
Varley  Duplex  Magnet  Co...  I 
Vulcanized  Fiber  Company. .  22 

Wabash  R.  R 12 

Waclark  Wire  Co 8 

Wagner  Electric  Mfg.  Co — 

Walker  Electric  Co — 

Walsh's  Sons  A  Company 12 

Warren  Elec.  Mfg.  Co 8 

Western  Electric  Company...  9 

Western  EL  Supply  Co ll 

Western  Lumber  A  Pole  Co..  18 
Westinghouse      Electric     A 

Manufacturing  Co — 

Weston  Electrical  Inst.  Co...  I 
Whitehead  Machinery  Co....— 

Whitmore.  A.  E 18 

Wllmerdlng.  C.  H 17 

WooUey  P'dy.  A  Mach.  Wks..— 
Worcester  Company,  C.  H...  18 

Yost  Electric  Mfg.  Co 4 

Yountr,  A.  B ™ 
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MANUFACTURED  BY 


ALWAYS 

IN 
STOCK. 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc.    WN  ■ 

CHICAGO  EDISON  COMPANY,  139  Adams  Street.  CHICAGO. 


I  Go. 


YOST 

SpecidLlties 

^=  o_f  the  ^^^= 

Superior  Sort 


Sockets 
Wall  Sockets 
W.  P.  Sockets 

Rosettes 

a-ll  have 

speciaLl  merit 

and  distinctive 

advantages 

Yost  Electric 
Mfg.  Co. 


TOLEDO 


OHIO 


NEW   FIELD   REGULATOR 

HIGH 


IN 


Design — Perfect.      Construction — The 
Best. 
_..__  1—^,     Deterioration  of  resistance  impossible. 
"'"•"'  '  ■      Will  carry  overloads  without  injury. 

Grounding  impossible — owing  to  the  material  con- 
struction of  the  base  and  method  by  which  the  current- 
carrying  parts  are  connected. 

The    method  of  control- — smooth    and    easy — will, 
not  stick-^nor   will   the  jar   of  machinery   cause    any 
deviation  of  the  lever.' 

THE  CUTLER-HAMMER  MFG.  CO. 

MILWAUKEE 


LOW 

IN 

PRICE 


BraLtich 

New  York 
136  Liberty  St. 

Boston 
176  Federa.1  St. 


Offices 

CKlcaLgo 

1232  Monadnock  Bld«. 

Pittsburg 
319  Frlck  Building 


AUTOMATIC 

DOOR 
SWITCHES. 

THESAMEHIGHGRADE 
AS  OTHER  SWITCHES 
BEARING  THIS 


MANUFACTURED  BY 

THE   HART    MFG.    CO., 

HARTFORD,  CONN. 


"^'^-''-- '■^•^■™ 


IM     IVI 

Built  In  Sizes  ^  to  3  H.  P. ^  to  V/z  K.  W. 


Watson  Motor 

Direct 

Connected 

to  Pressure 

Blower. 


THE  MECHANICAL  APPLIANCE  CO., 


Send  for  Catalog  50. 


MILWAUKEE,    WIS. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publisliing  Co.,  Suite  510  flarquette 
BIdg.,  Chicago.    You  will  save  TIME  and 

MONEY  by  doing  so.       .     .     ...     .     .    . 


''  SAFETY "  RUBBER  COVERED 

WIRE    AND    CABLE 


FOR  EVERY  ELECTRICAL  SERVICE. 


IVI 


B.    ALJS-riiM   &   00., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  IlVStULATED  WIRE  &  CABLE  CO., 

WORKS:  layonre,  N.J.  114-116  IiIBERTV  STREET,  W.  V. 
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IT'S  A  GOOD  HABIT 

TO   USE 

l-X-L  WEATHER-PROOF  WIRE 

SEND   FOR  SAMPLES    AND   PRICES. 


GENERAL    WESTERN  AGENTS 


264=266=268=270    FIFTM    AVENUE,  CHICAGO. 


BULLETIN 
No.  172 

lULLETIN 
No.  B4 

BULLETIN 
No.  63 

BULLETIN 
No.  164 

BULLETIN 
No.  16S 

BULLETIN 
No.  162 

BUUETIN 
No.  162 

G.I. 


STANDS   FOR   ELECTRICAL  AND   mELCHANICAL  PERFECTION. 
Bullmt  Inm,     B  lu»  print »,     Photogra  nhm,     E»tlm»lmm,     Etc.,     Mallmd     Upon     AppI  Icat  lont 

GENERAL  INCANDESCENT  ARC   LIGHT  CO.,  NEW  YORK,   N.  Y. 


220  Devonshire  St.,  Boston,  Mn=s. 
1218  Marquette  Bldg.,  L'bicago,  III. 


638  Century  Bldg..  St.  Louis.  Mo. 
1732  Champa  St.,  Denver,  Colo. 


510  New  England  Bldg.,  Cleveland,  Ohio. 
319  Hayward  Bldg.,  San  Francisco,  Cal. 


57  Perin  Bldg.,  Cincinnati,  Ohio. 
115-117  Cannon  St.,  London,  E.  C.  Eng 


BULLETIN 
No.  94 


BULLETIN 
No.  240 


BULLETIN 
No.  66 


BULLETIN 
N.J.  61 

BULLETIN 
No.  190 

ELECTRICITY  FOR  ENRINEERS. 


424  PAGES.       ILLUSl  RATED.       PRICE  $2.60. 

ELECTRICIAN  L»UBLISHING  CO., 
910  Marquette  Building,  -  •  OMIOAOO. 


ACNETIC    SUSPENSION 

STANLEY  RECORDING  WATTMETERS. 

NO  WEAR.  NO  REVENUE   LOST. 

NO   FRICTION.  ALL   CURRENT   USED  RECORDED. 

Send  for  description  and  bool<  full  of  good  information 

"ABOUT   METERS." 

STANLEY  INSTRUMENT  CO.,  CREAT  BARRINGTOH,  MASS.,  U.  S.  A. 

EUROPEAN  OFFICE,  23  Boulevard  des  Italiens,  Parts,  France. 

r  FOR  PACIFIC  COAST— JNO.  NARTII4  &  CO.,  San  Francisco,  Cal.,  LMAoi!eI<9,  Cal.  and  Seattle,  Waih. 
.  J    FOR  COLORADO,  IDABO,  MONTANA,  NEW  HEXICO  and  WVOHING- 
'  THE  HENDRIE  &  BOLTHOF?  M'F'S  &  SUPPLY  CO.,  DenTer,  Col. 


SALES     AGENTS 


FOR  MEXICO-VICTOR  M.  BRASCHI  &  BRO.,  Mexico  City. 
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American  Steel  &  Wire  Co. 


0hlcago 


New  York 


Worcesftr 


Denver 


San  Francisco 


BARE   AND    INSULATED 

ELECTRICAL  WIRES 


CLASSIFIED    INDEX   OF    ADVERTISEMENTS. 


Acc't  BooUs,  IVi'petual. 

Jones  Pci'peiuai  Ledger  Co. 
Adlusters,  Inc.  Lampn. 

Inc.  El.  Lt.  Manipulator  (Jo. 
Anchors  (Tel.  A  Tel.) 

Matthews*  Bro.,  W.  N. 
.^jmonciators. 

Central  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Automobile  Repository, 

Central  Automobile  Reposty. 
Automobiles. 

Coey  &  CO..  C  A. 
Batteries  and  Jars. 

central  Electric  Co. 

EdlBon  Mfg.  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Western  Electric  Co 

Western  Elec.  Supply  Co. 
Bells,  Buzzers,  Etc. 

central  Electric  Co. 

Edwards  Jc  Company. 

Electric  Appliance  Co. 

Manhaitbii  Klec  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Belt  Dressing. 

liixon  Crucible  Co.,  Jos. 

Leather  Preserver  Mfg-  Corp. 

Belting.  ,„    ^ 

Leather  Preserver  Mfg.  Corp. 

Blowers. 

Slurtevant  Co..  B.  F. 
Boiler  Componnds. 

Dearborn  Drug  A  Chem.  Wks. 

Boilers. 

Babcock  &  "Wilcox  Co. 
UUnoIs  Maintenance  Co. 
N.  Y.  Safety  Steam  Power  Co. 
Whitehead  Machinery  Co. 
Books.  Electrical. 
Electrician  Publishing  Co. 

Brashes. 

Central  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 

Western  Electric  Company. 
Cable  Hangers. 

National  Tel.  Supply  Co. 

Western  Electric  Co. 
Cable8.{SeeWlresand  Cables) 
Carbons,     Points    and 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Consumers  Carbon  Co. 

Dickey -Sutton  Carbon  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Eelsinger,  Hugo. 

Western  Elect.  Supply  Co. 

Gastinss* 

New  England  Butt  Co. 

Smith  Co.,  S.  Morgan. 
Chains. 

Jeffrey  Mfg.  Co. 
Circuit  Breakers. 

Cutler-Hammer  Mfg.  Co. 

Cutter  Elec.  &  Mfg.  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

Western  Electric  Company. 

Westlnghouse  El.  &  Mfg.  Co. 
Coal   and   Ashes     Hand- 

lijiS  9Iachinery. 

Jeffrey  Mfg.  Co. 

Coils  and  magnets. 

Varley  Duplex  Magnet  Co. 
Western  Electric  Co. 

Commutator  Compound 

Allen  Co.,  L.  B. 
McLennan  &  Co.,  K. 
Conduit  and  Conduits. 

Alphaduct  Mfg.  Co. 
American  Circular  Loom  Co. 
American  Conduit  Company. 
American  Stone  Conduit  Co. 
Camp  Company,  H.  B. 
Central  Electric  Co. 
Eleotric  Appliance  Co. 
Field.  C.  J. 

Pittsburg  Sewer  Pipe  A  Con- 
duit Co. 
&:pra?ue  Electric  Co. 
w«it«m  Elect.  Supply  Co. 


Contractors  and  Electric 
Light  Plants. 

Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wits.,  Inc. 
General  Electric  Co. 
Sprague  Electric  Co. 
Wagner  Electric  M  fg.  Co. 
Western  Electric  Co. 
Westlnghouse  Elec.AMfg.Co. 

Cross-Arms,     Pins     and 
Brackets. 

Berthold  &  Jennings. 
Central  Electric  Co. 
Central  Manufacturing  Co. 
Eccleston  Lumber  Co. 
Manhattan  Elec.  Supply  Co. 
Standard  Pole  &  Tie  Co. 
Towers  Pin  &  Bracket  Co, 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 

Cut-Outs  and  Sn'itehes. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Grouse- Illnds  Electric  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks..  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
Manhattan  Elec.  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  &  M  fg.  Co. 

Dynamos  and  Alotors. 

Central  Electric  Co. 
Crocker-Wheeler  Co. 
Dustln  Co.,  Chas   E. 
Ewing-Merkle  Elec.  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Illinois  Maintenance  Go. 
Jones  &  Son,  J. 
Mechanical  Appliance  Co 
National  Electric  Co. 
Northwestern  Electric  Go. 
Sprague  Electric  Co. 
Stow  Manufacturing  Co. 
Sturtevant  Co.,  B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Go. 
Westlnghouse  El.  &  Mfg.  Co. 
Whitehead  Machinery  Co. 

Economizers,  Euel 

Green  Fuel  Economizer  Go. 

Electric  Heating  Appl. 

American  Elec.  Heater  Co. 
Simplex  Elec.  Heating  Co. 
Western  Electric  Co. 

Electric  Ball'ways, 

Crocker-Wheeler  Company. 
General  Electric  Go. 
Sprague  Electric  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Electrical  and   Mechan- 
ical Engineers. 

Alloway  Electric  Co. 
Arnold  Elec.  PowerStat'nCo. 
Badt,  F.  B. 
Baker  &  Co.,  W.  E. 
Brown,  Chas.  L. 
Bryan.  Wm.  H 
Burch  Edward  P. 
Butterfleld   J.  P. 
Byllesby  A  Co..  H.  M. 
Byrne  Const.  Co.,  M.  P. 
Carman  &Co.,Chas.Whitney. 
Crumb  &  Company,  W.  H. 
Emmons  Elec.  Const.  Co, 
Felt  &  Co.,  Chas.  E. 
General  EnglneeringCo.,Tbe 
Harvey.  W.  H. 
Humphrey,  Henrv  H. 
Jackson,  D.  C.  A  W.  B. 
Kohler  Brothers. 
Michaels  A  Hilly. 
Sargent  &  Lundy. 
Schott.  W.  H. 
Stanton.  Le  Roy  W. 
Wilmerding,  C.  H. 

Electrical    lnstrnm<»ntH. 

(Recording  and  Testing.) 
Central  ElectrlcCo. 
Diamond  Meier  Co. 


Duncan  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Elec.  Specialty  Co. 
Jewell  Electrical  Inst.  Co. 
Machado  A  Roller. 
Norton  Elec'l  Instrument  Co. 
Pignolet.  L.  M. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 
Weston  Electrical  Inst.  Co. 

Electro -Plating  Mach'y. 

Crocker- Wheeler  Company. 
General  Electric  Co. 

Elevators  •  Conveyors. 

Jeffrey  Mfg.  Co. 

Engines,  <Kas  and  Oaso- 
Uue. 

Lowell  Model  Co. 
Marinette  Iron  Wks.  Mfg.  Co. 
Woolley  Fdy.  A  Mach.  Wks. 

Engines,  t^team. 

Allis-Chalmers  Company. 
Dmstin  Co.,  Chas.  E. 
Illinois  Maintenance  Co. 
N.  Y.  Safety  Steam  Powerco. 
Sturtevant  Co.,  B.  F. 
Tod  Company.  William. 
Whitehead  Machinery  Co. 

Fans  and  Fan  Slotors. 

Central  Electric  Co. 
Crocker-Wheeler  Company. 
Edison  Mfg.  Co. 
Ewing-Merkle  Elec.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  EL  &  Mfg.  Co. 

Fibre. 

Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co, 

FUes. 

BarnettCo..  G.  &  H. 

Fire  Extingalshers. 

Monarch  Fire  Appliance  Co. 
Fixtures.  Gas  and  Elec. 

Beardslee  Chandelier  Mfg.Co. 
Flashers. 

Reynolds  El.  Flasher  Mfg.Co. 

Flexible  ahaftfl. 

Stow  Mfg.  Co. 

Forges. 

Sturtevant  Co.,  B.  F. 

Fuses  and  Fuse  Wire. 

Central  Electric  Co. 
Chicago  Die  A  Electric  Go. 
Chicago  Fuse  Wire  &  Mfg.Co. 
D.  Si  W.  Fuse  Company. 
Eleettrlc  Appliance  Co. 
Manhattan  Elec.  Supply  Co 
Western  Kieccnc  Company. 
Western  Elect.  Supply  Co. 

Globes,    Reflectors     and 
C^hades. 

American  Refl.A  LlghtingCo. 
Fostoria  Incan.  Lamp  Co. 
Phoenix  Glass  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Oraphite  Specialties. 

Dixon  Crucible  Co.,  Jos. 
Holmes  Flbre-Graphlte  Co. 

Heating   (Exhanot 
Steam). 

Amer.  District  Steam  Co. 

Heating     and    Ventilat- 
ing Apparatus. 

Sturtevant  Co.,  B.  F. 

Holders,  Inc.  Ijamps. 

Incandesent    Electric   Light 
Manipulator  Co. 
Inspection  A  Insurance. 

Hartford   Steam    Boiler  In- 
spection A  Insurance  Co. 


Insulating  Rlachlneriy. 

New  England  Butt  Co. 

Insulators  and   Insulat- 
ing Materials. 

Akron  Smoking  Pipe  Co. 
American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
Kartavert  Mfg.  Co. 
Manhattan  Elec.  Supply  Co. 
Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
OkoniteCo.,The. 
PhiUlps  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  Vitrified  Cond.  Co. 
Sterling  Varnish  Go. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Go 

Junction  Boxes. 

Bossert  Elect.  Const.  Go. 
General  Inc.  Arc  Light  Co. 

Lamps,  Arc. 

Central  ElectrlcCo. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
Nernst  Lamp  Co. 
Osborn-Morgan  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Go. 
Weattnghouse  El.  A  Mfg.  Co. 

liamps.  Incandescent. 

Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Columbia  Incan.  Lamp  Co. 
Economical  Elec.  Lamp  Co. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept, 
Electric  Appliance  Co. 
Ewing-Merkle  Elec.  Go. 
Fostorla  Incaf'd.  Lamp  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Nernst  Lamp  Co. 
Sawyer- Man  Elec.  Co. 
Shelby  Electric  Co. 
Standard  Elec'l  Mfe.  Go. 
Sterling  Electrical  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

tramps,      Incandescent— 
Beplacers  A  Cleaners. 

Inc.  El,  Lt.  Manipulator  Co. 

rampsi,  Nernst. 

Nernst  Lamp  Co. 

I^ightning  Arresters. 

Central  Electric  Go. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
Western  Electric  Co. 

lilnemen's  Climbers. 

Elein  A  Sons,  Mathlas. 
magnet  Wires. 

(See  Wires  and  Cables.) 

mechanical  Draft, 

Sturtevant  Co.,  B.  F. 
Mica. 

Mica  Insulator  Co. 
Munsell  &  Co.,  Eugene. 

mining  Apparatus,  Elec. 

Crocker-Wneeler  Company. 
General  Electric  Go. 
Jeffrey  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

motors.  (See  Dynamos    and 

Motors). 

Nippers  and  Pliers. 

Klein  &  Sons,  Mathlas. 
Patent  Attorneys. 

Johnston,  Thomas  J. 


Phosphor  Bronze. 

Phosphor  BronzeSm.Co.,Ltd. 

Platinum. 

Baker  St  Company. 

Poles  and  Ties. 

Beldler  A  Co.,  Francis. 
Berthold  &  Jennings. 
Brooks,  Uall  L. 
Carney  Bros.  Co. 
Goolldge,  Marshall  H. 
Eccleston  Lumber  Co. 
Fowler,  John  H. 
Fowler-Jacobs  Company. 
Hopkins  A  Co.,  A.  P, 
Kellogg  Switch.  A  Sup.  Co. 
Lindsley  Bros.  Co. 
Loud's  Sons  Co.,  H.  M. 
Maltby  Lumber  Co. 
Maus  A  Co..  H.  H. 
Morse  Cedar  Go. 
Mueller  Company.  William. 
Page  &  fl  111  Company. 
Perrizo  A  Sons. 
Phelan,  D.  W. 
Pittsburg  A  L.  S.  Iron  Go. 
Porter  Cedar  Company. 
Roper  Lumber-Cedar  Co. 
Standard  Pole  A  Tie  Co. 
Standard  Tie  Company. 
Sterling  &  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co..  The 
We-tern  Lumber  A  Pole  Co. 
Whitmore,  A.  E.        ■ 
Worcester  Co.,  C.  H 

Polish  (metal). 

Hoffman,  Geo.  W. 

Porcelain. 

Akron  Smoking  Pipe  Co. 

Poif'er  Transmission 
machinery, 

Jeffrey  Mfg.  Co. 
Smith  Co.,  S.  Morgan. 
Stllwell-Blerce  Smith- Valle. 
Pulleys, 

Smith  Co.,  S.  Morgan. 
Stllwell-Blerce  Smith- Valle. 

Bail  Bonds. 

American  Steel  &  Wii;e  Co. 

Ball  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 

Befiners. 

Gt  West.Smelt.A  Refining  Co. 

Be  -  Winding-  Repairs. 

Chicago  Edison  Co.    ■ 
Gregory  Electric  Co. 
Northwestern  Electric  Co. 
Plerson  Electric  Co. 

Bheostats. 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co, 
Western  Electric  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Schools  and  Colleges. 

Electrical  Engineer  Inst. 
Second-Hand  mach'y. 

Dustln  Co.,  Chas.  E. 
Dyar,  H.  W. 
Gregory  Electric  Co. 
111.  Maintenance  Co. 
Matthews  &  Bro..  W.  N.. 
Northwestern  Electric  Go. 
Pierson  Electric  Co. 
Walsh's  Sons  &  Co. 
Whitehead  Machinery  Co. 

Slate. 

Monson  Burmah  Slate  Co. 
Young,  A  B. 

Soclcets  A  Beceptacles. 

PalsteCo.,H.  T. 
Yost  Elec.  Mfg.  Co. 

Soldering   Sticks,  Salts 
and  Paste. 

Allen  Co..  L.  B. 
Crescent  Co, 
Western  Electric  Co. 

Speaking  Tubes. 

Central  Electric  Co. 
Edwards  &  Companv. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Go. 


Speed  Indicators. 

Weston  Electrical  Inst.  Co. 
Springs. 

American  Steel  A  Wire  Co. 
Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Supplies,  General  Elec. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Ewing-Merkle  Electric  Co. 

General  Electric  Co. 

Manhattan  Elect'l  Supply  Co 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Switchboards. 

Crouse-Hlnds  Electric  Co. 

Gen.  Jncand.  Arc  Light  Co 

Walker  Electric  Co. 
Telephones,     Telephone 

material    and  Switch. 

boards. 

American  El.  Telephone  Co 
Automatic  Electric  Co 
Central  Electric  Co. 
Fahnestock  Transmitter  Co. 
International  Tel.  Mfg  Co 
Kellogg  Switchb.  &  Sup.  Co 
Manhattan  Elec.  Supplv  Co 
Moon  Mfg.  Co  ,  The. 
National  Signalling  Co. 
Sterling  Electric  Co. 
Stromberg-Carlson  Tel.  M.  Co. 
Swedish-American  Tel.  Go 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Tools. 

Klein  A  Sons,  Mathlas 
Western  Electric  Co. 
Transformers. 

Central  Electric  Company 


urocKer- Wheeler  Company. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
National  Electric  Co. 
Wagner  Electric  Mfg.  Co 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 
Trucks,  Electric  Car. 
General  Electric  Co. 
Westlnghouse  El.  A  Mfg.  C!o 

Turbines.  Water  W^heela 

Leffel  A  Co.,  Jas. 
Smith  Co.,  S.  Morgan. 
Stilwell-Bierce   Smith-Valle. 
Tarnishes. 
Sterling  Varnish  Co. 

Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 

WirelessTeKApparalns. 

Clark  Wlrel.TelA  Tel.  Co.,T.E. 
National  Signalling  Co. 
Wire    m*  asuring    m  a- 
chines. 

Minneapolis  Elec.  A  Const.  Go. 

Wires  and  Cable»— mag- 
net Wires. 

American  Electrical  Works. 
Amer.  Ineul.  Wire  A  Cable  Co. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Columbus  Ins.  Wire  A  Brass 

Co. 
Crescent  Ins.  Wire  ACbl.Co. 
Electric  Appliance  Co. 
Empire  Wire  Go. 
General  Electric  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
India  Rubber  A  Qutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Manhattiin  Elec.  Supply  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co 
OkonlteCo.,  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co. 
Roebllng's  Sons  Co.  J.  A. 
Safety  Ins,  Wire  A  Cable  Co 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Waclark  Wire  Co. 
Western  Elec.  Supply  Co. 
Western  Electric  Company, 


F'ov    Jk.X%»1aL&X>GtSLGGkX    Xxi-CL&x.    o*    .A.<:ai-«re3trtlsexx3Lex]itesi    (See    lE^et&G    3* 
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For  all 

special  lighting 

purposes 

use 

"Electra" 

Flame  Light 

Carbons. 


HIGO  REISINGER,  »  Broadway,  New  York. 


"i"*"'*%a^pS?S'^3£^ 


Ask  for 

special  list 

on 

High 

Grade 

Battery 

Carbons. 


LARGE 
FACTORIES 
IN  EAST 
AND  WEST. 
MODERATE 
PRICES. 
PROMPT 
DELIVERIES. 

^\'rite  or  te'ephone  your  requirements  and  we  will  submit  samples  and  prices. 
TELEPHONE  5928  BROAD. 

Aqbkts— F.  B.  Badt  .t  Co..  Monadrock  Block,  Chicago,  111.        The  W.  G.  Nagel  Electric 
Co.,  Toledo.  Ohio. 


Multiple-ancl'Si 


I  STONE  CONDUIT 
For  Underground  Wires,  The  Only  Conduit  tliat  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago,  111. 


r* 


Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufaoturere  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2,  3,  4  AND  6  DUCT. 

Superior  Conduits  for  under- 
ground wires  a  specialty. 


General  Office  and  Factory : 
PITTSBURG,    KAN. 


Branch  Office  and  Sale  Yard:    2417  East    181h    Street,  KANSAS  CITY,    MO. 


IDEAL    FIRE    PROTECTION    FOR    ALL 
ELECTRICAL   APPARATUS. 

tllghest  Awards  at  National  Export,  Central  Canadian, 
Pan-Afnerlcan  and  Charleston  Expositions. 

MONARCH    FIRE    APPLIANCE    CO., 
247-249  Pearl  St.,  New  York  City. 


The  V.  S.  Goverivment  Uses 
Bituminized  Fiber  Conduit 


In  the  Congressione^.!  Library. 

and    other    Public    Buildings,    Shipyatrds.     etc. 

Because  it  is  tlie  best  material  known  and  the  safest  under 
ail  conditions.  Electrolysis,  gas  and  water  proof.  Made  in 
all  sizes  from  IJ^  to  lo  in.  in  diameter;  seven-foot  lengths. 

SEND    FOR.    1903    BOOKLET 

AmericaLii     CoAdxiit     CompaLivy, 

170  Broa-dwaLy,  New  York. 

822  Marvha..tl3i.n  BIdg.,  Chlca.go.       336  M&cy  Street,  Los  Angeles,  Ca.!. 


The  Simplest,  IVI  OS t   Practical   and    TUr%     C ^^  ^^  lil /^  llll  I  A^  A  I 

Economical  Turn-down  Electric  Lamp      |   11  6     C  W  \J  IM  W  If  I  I  W  M  Li 

ever  Invented. 

Style  1— Pull  string  for  bright  or  dim.    Style  2— For  variation  In  light  turn  bulb  one  way 
or  the  other.   Write  for  booklet  and  prices.    All  voltages  and  bases. 

ECONOMICAL  ELECTRIC  LAMP  CO.,  123  Liberly  St.,  New  York. 


O    A    R    B 


IM 


FOR  OPEN  AND  ENCLOSED  ARC,  ALL  SYSTEMS. 


IHE  BICKEF  SDITON  CARBQy  COMBINY: 


LANCASTER,  O.    ' 

OUR  ENCLOSED  ARC  CARBONS  ARE  STRAIGHT,  CORRECT  AS  TO  DIAMETER,  MAKE  SMALLEST  POSSIBLE 
DEPOSIT  ON  GLOBES,  AND  GIVE  A  STEADY  WHITE  LIGHT;  NOT  VIOLET  RAYS,  on  request  will  hail  samples. 
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Direct  and  Alternating  Current 

Generators 

FOR 

Lighting,  Power  and  Railway  Service 


Modern  Design 


Accurate  Construction 


Superior  Performance 


National  Electric  Company 


Milwaukee 


Chicago :    Old  Colony  BIdg. 
Pittsburg :    Qellatly  &  Co. 


lrn"Frarscof'^"''»—*'^'-''Co. 


.  ""^ 


Standard  Electrical  Dictionary. 

By  prof.  T.  O'CONOR  sloane. 

Author  of  "Arithmetic  of  Electricity,"  "Flectrlclty  Simplified," 
"Electric  Toy  Making,    Ktc. 

682  Pages,  393  Illustrations.  Handsomely  bound  in  cloth,  Svo,  $3, 

An  Entirely  New   Edition,  Brought  Up  to   Date 
and  Greatly  Enlarged. 

COMPLETE— CONCISE— CONVENIENT. 

In  publishing  the  "StanJard  Electrical  Dictionary,"  the  author 
has  adhered  to  what  the  work  purports  to  be,  exhausting  the 
subject  of  electrical.tt^rms.  giving  each  titU' the  clearness  d  ex- 
planation necessary  to  make  the  understanuingof  it  complete 
without  unnecessary  elaboration.  In  this  w  or^f ,  every  electrical 
word,  term,  or  phrase  win  be  found  intelligently  defined. 

A  practical  liandbook  of  ref  rence.  containing  defii^^itions  of 
about  6,000  distinct  words,  terms  and  phraties. 

The  work  is  absolutely  indlspenswble  to  all  in  any  way  inrer- 
e^ited  in  electrical  science,  from  the  liighf-r  electrical  exjtert  to 
the  everyday  electrical  wort-man.  In  tact,  It  should  be  iu  tlie 
possession  of  all  who  desire  to  keep  abreast  with  the  progress  of 
this  branch  of  science. 
ELECTRICIAN  PURLISHING  CO..  BtO  Marquette  Bidg..  Chicago. 


Approved  Rosettes 

for  2  50- volt  units        | 

MUST  BE 

fuseless. 
The 

«P-K" 
Fielding  Fuseless 

passes  inspection 

everywhere, 

is 


Perfectly  Safe 

and  one 
that  can  be  wired 

Quicki  St  of  all. 


H.  T.  Paiste  Co. 

Chicago  Nevi^  York 


Nine  styles  in 
Catalog  No.  lo. 


^DWARDS  AH;,C 


DOOR  SWITCH 

'The  Lungen). 


Porcelain  'nsulaMon. 
Wire  Connections  in  Front. 
Style  A    LIglits  *hen  door  Is  open; 

out  when  door  Is  closed. 
Style  B    Lights  whan  door  is  closed; 

out  when  door  Is  open. 
THE  ECO  DO    R  SWITCH  OPFRATES 
LIGHTS -EVERY  OTHER  TIME." 
Approved   by  th«  Natiinal   Board  of 
Underwrite  i"a. 

Western  Elecirlc  Co..  Selling  Agents 


fiBwyo%jti  H-v 


Nothing  is  so  Essential  in  Electrical  Machinery  as  RELIABILITY 
Ana  Nothing  Contributes  so  Much  to  Reliability  as  SIMPLICITY 


THE    WARREN    ALTERNATOR 

Is  Simplicity  Itself  Having  no  Brushes  or  CommxitaLtor  a.nd  no  R^evolving  Wire. 

BULLETINS  ON  APPLICATIO  N T  HEY  TELL  YOU  ABOUT  IT. 


$rrenEsi:tiiic]P.@. 


SANDUSKY,  OHIO,  U.  S.  A. 


Rumsey  Electrical  M'fs' Co.,  H.  B.  Coho  &  Company,  Western  Electrical  Supply  Co.,  C.  W.  Hobson, 

1211  FUbert  St.,  Philadelphia,  Pa.     -    114  Llbcrly  SL,  New  York.  St.  Louis,  Mo.  Waco,  Texas. 

A.M.  Searles,  C.A.Cotton,  O.  A.  Wilbur  &  Co., 

1200  KlsherliMt'.,  UUicaao,  ill.  129  Pearl  St.,  Bosloa,  Mass.  183  Crocker  Bldg.,  San  Francisco,  Oal. 

C«rter  &  UMIesple  Electric  Co  .  Z.  C.  Miles  &  Piper  Co.,  W.  I.  Gray  &  Co., 

Atlanta,  Ga.  Seattle,  Wash.  Minneapolis,  Minn. 


••••M 
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THE  VICTOR  TURBINE  WATER  WHEEL 


-OI9     ^I9IVI 


10     EL.BOTI 


kIM 


Its  high  speed,  close  regulation,  great  capacity, 
high  efficiency,  perfect  cylinder  gate  and  steady 
motion  will  particularly  commend  it  to  all  con- 
templating developing  plants  of  this  kind. 


OUR    OTHER    SPECIALTIES    ARE: 


STEAM  and  POWER  PUMPING  MACHINERY  for  all  purposes,  AIR  COMPRESSORS 
for  the  Air  Lift  system  and  general  use,  JET  and  SURFACE  CONDEN- 
SERS, AIR  PUMPS,  VACUUM  PUMPS,  STILWELL'S  FEED  WATER 
HEATERS,  FILTER  PRESSES  and  OIL  MILL  MACHINERY. 

IF  INTERESTED,  WRITE 

'^  STILWELL-BIERGE  &  SMITH-VAILE  CO. 

D>VY-rON,     OHIO. 


NEW  YORK,  141  Broadway. 

BOSTON,  73  Oliver  Street. 

NEW  ORLEANS,  304  Hennen  Building. 

BALTIMORE,  1507  Continental  Trust  Building. 


PHILADELPHIA,  619  Arch  Street, 
CHICAGO,  311  Dearborn  Street. 
LONDON.  97  Queen  Victoria  Street. 
CLEVELAND,  1116  New  England  Building 


E.  F.  AUSTIN,  Sales  Agent,  Smith  Block.  PITTSBURG,  PA. 


WESTERN 
ELECTRIC 
COIVIPANY 

CHICAGO             NEW    YORK 
ST.  LOUIS    PHILADELPHIA 
DENVER          KANSAS  CITY 

^-Fh^-Jiini 

^^^^^^S^^^^^^HI^^^I^^hk^j^hS~ 

^j^j^B^tjr^ 

"W.  E.  300  K.  \\.  Generator." 

SCIENTIFIC  METHODS 

OF  ACCOUNTING. 


0\ir  IntercKaLngedLble   LedLf  Systems. 

Time  and  money  sabers  for  any  and  every  business.  Let  us  show  you  how  we  can 
imi)rove  yours.    Write  for  free  booklet :  "Labor  Savins  Systems." 

We  do  not  sell  through  the  stationery  trade,  but  have  our  special  force  of  trained 
representatives  who  devote  their  eptire  time  to  our  worn,      i 

JONES  PERPETUAL  LEDGER  CO.,  ^■"*'  '^|„VAQhi^'  ^'"^ 


''  THE  GENERAL  ELECTRIC  COMPANY 


First  Introduced  as  a  Permanent  Feature  of  Transformer  Manufacture  the 

Vacuum  Drying  and 
Compound  Filling  Process. 


This  Process  has  Assisted  in  giving  Type  H  Transformers  their 


•"section  of  Type  H 
Transformer  Coil. 


In 

In 
In 

% 
fe 


REMARKABLE  DURABILITY  and 
UNEXCELLED  INSULATION. 

Write  for  information. 

Principal  Offices:    SCHENECTADY,  N.  Y. 


Chicago  Ofiice :  Monadnock  Block 


5ales  Offices  in  all  Large  Cities 


to 
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CUCGESSFUL  indifference  to  price  cutting  requires 
a  strenuous  effort  unless  supported  by  goods  of 
sucli  high  known  quality  as  to  be  in  itself  a  guar- 
antee of  success.  The  increase  in  sales  of  our  now 
celebrated  P,^ckard  Incandescent  Lamp  has  proven  to 
us  that  our  Jotal  indifference  to  the  "cheapening  efforts" 
of  some  lamp  makers  has  turned  to  our  benefit. 
Correspondence  solicited.  ^  ^  ^  ^ 

ELECTRIC  APPLIANCE  COMPANY 


=  C  l-l  I  ^  A^  O  0  = 


EDISON  MINIATURE   LAMPS 


Over  400,000  Annually  Shipped 

to  Users. 

All  types — every  variet}'. 

Prompt  shipment— in  any  quantity. 


Miniature  and  Candelabra  Sockets 
and  Receptacles. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Oeneral  Electric  Company,  Ifarrisoa,  N.  J. 


SOFT 
GREEN 


MICA 


A     VERY     SOFT    MICA      FOR     COMMUTATOR     INSULATION. 

We  are  the  original  and  largest  Importers  of  tliis  quality  and  liave  direct 
connection  for  our  supply.  If  you  have  not  used  this  quality  let  us  send 
you  a  sample  order.     Prices  lowest  in  the  market.     ALL  OTHER  QUALITIES. 

EUGENE  nUNSELIi  &  COHFANT, 

CHICAGO  AND  NEW  YORK. 


WANTED 


You  Who  are  Troubieti  with  Sparking  and  Cutting  of  Contntutatorm  to  Uao 

The  only  artic'e  that  will  PREVENT  SPARKlNa. 
"Will  keep  1  he  commutator  in  good  condltlou  and 
PREVENT  CUTTING. 

Absolutely  vwill  Mot  Cum 
The  Brushes  .  •  ■ 


SO  Cts.  per  Sticle.    $5.00  per  Dozen. 

For  Sale  by  all  Supply  Houses,  or 
FREE,  Sample  Stick. 


It  will  put  that  hirh  irloss 
havw  bo  luDg  S' 


m  ihe  commutator  yoa 
lUghC  aftir. 


K.  McLCNNAN  &  CO., 

Sole  Uanufacturers, 
900  Title  and  Trust  Bldg.,  CHICAGO,  ILL. 


a 


CIRCULAR  LOOM 


f» 


FOR 


INTERIOR  WIRING 

THE   FLEXIBLE   CONDUIT   THAT    MAKES 
A   HARD   JOB    EASY 


Its  pre-eminence  for  many  years  is  a  guarantee  of  its  per- 
fection. For  safe  construction  it  has  the  endorsement  of 
highest  authorities. 


ELECTRODUCT 


The  original  enameled  steel  conduit  used  as  a  raceway  for 
electric  wires.  Electric  construction  using  this  product  his 
highest  approval. 


American  Circular 
Loom  Co. 

CHELSEA,  MASS. 


tt  fl  TRADE.  l||  "^ 
NEW  YORK;  lU  (a         MARK        i-'i  <-. 

R.  B.  Corey,  26  CortlandtSt.  'Si  ¥\  ,--rraf ir   O 

CHICAGO  ^  >*^"'^''><3cJk 

Thos.  G.Grier.  128  W.Jackson  Boulevard.  l£i1^r^f4l^0%^'-' 


SAN  FRANCISCO. 

John  R.  Cole,  33  Seoond  St. 


RECISTtREO 


VOLT -AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  Faults, 
Grounds,  etc. 

RELIABLE.        ACCURATE, 
Send  for  Circular. 

L.  M.  PiCNOLET, 

rS-SO  Cortlandt  St,  N!!W  YORK,  N.  Y. 


Electric  Heating  Apparatus 

SIND  FOR  64-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 

Cambridgeport,  Mass. 
CIHCAQO,  Monadnock  Block. 


BEARDSLEE  CHANDELIER  MFC  CO.'^^T 

GAS  &  ELECTRIC   FIXTURES  ""^he  TRADE. 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 


General  Offices:    Century  Building. 

NEWARK,  N.  J. 

Over  FIFTEEN  THOUSAND  (1 6.000}  miles  in  use.    Recelred  the 

highest  award  In  its  class  at  Paris  Exposition,  1900 

and  Pan-American.  Buffalo,  1901. 


Something 

Electrical 

For  Everybody 

Manufactured  by  us  and   fully  illustrated  in 
Catalogue  Ko.  16,  mailed  free  on  application. 

Prices  Will  Surprise  You. 

MANHATTAN  ELECTRICAL 
SUPPLY  CO. 


NEW  YORK. 
32  Cortlandt  St. 


CHICAGO. 
188  Fifth  Ave. 


WIRE 

MEASURING 

MACHINE 

A  great  convenience 
and  time  saver. 


Reels  wire  into 
a  neat  cotl  and 
shows  number 
of  feet. 


Minneapolis  Electric  and  Construdon  Co., 

Minneapolis,  Minn. 


D 


YNAMOTORS 

For  Telephone   and   Telegraph   Work 


Used  by  the  leading  companies  and  highly- 
recommended  because  of  their  superior 
qualities.  Write  for  new  descriptive  bulletin 
No.  03103. 


SPRAGUE  ELECTRIC  COMPANY, 

Cenaral  Offices :    627  West  34th  Street,  New  Yorl<. 
Chicago  Office  :    Fisher  Building. 
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FRANK  N.  PHILLIPS.  President. 
C.  H,  WAQENSEIL,   TREASUREn. 


CUOENE  F.  PHILLIPa. 

General  Manaqer. 


e.  ROWLAND  PHILLIPS,  ViCE-PNK*. 
C.  n.  HEHINGTON,  Jr..  Sko 


AMERICAN  ELECTRICAL  WORKS, 


PROVIDEIBCE,  R.  I. 

BARE  AND  INSULATED  ELECTRICWIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  i'oRK  Store.  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store.  F.  E.  Donoboe.  82  Lake  St. 

Montreal  Uranch,  Eugene  F.  Phillips'  Electrical  Works. 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


GlTAl.l£tN|5 


DLDERIN.Gl 
fil'EKS. 


g^iiaaoi 


FOR  ALL  ELECTRIC  WORK. 

Do  Things -Keep  Still— Get  The  Habit 

of  telling  ttie  man 

"ALLEN    SOLDERING    STICKS    OR  NOTHING." 

A  Big  Sample  Stick  for  lOc. 

Bool<Iet  "Soldering  Sense"  describes. 

L.  B.  ALLEN  CO.,  Inc., 

SOLE  MAKERS, 

^.^     l334Columbla  Ave..  OHnAGO.     ^_« 


*1 

i" 

* 


k*** 


C  T  A  D  "   INCANDESCENT  t 
O  I  An       L  A  M  PS  J 


* 


* 
* 

* 


LONG  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 

MADE     BT    THE    3I0ST    SKILLED    WORKMEN. 


t  STANDARD  ELECTRICAL  MFG. 
t  COMPAKY,     :     Niles,  Ohio. 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  1 1  Pine  Street,   -    NEW  YORK  CITY 


Patent  Causes. 


Patent  Soliciting. 


■wi  A  I  N  e:       for 

fkU      BaiFI"  ELECTRICAL 
Vi    II   IC  PURPOSES 
Al    H   I    r   PLAIN  OR 
wfcFl   I    hi  ENAMELED. 

THE  MONSON  BURMAH  SLATE'  CO. 

PORTLAND,    ME. 


STOMBAUGH 
GUY  ANCHORS 
ARE    RIGID 


No    Moving    Parts    to    get 
Broken    or    Out    of    Order. 


They    Screw    In    like    an    Augur. 
No  Digging.   Tamping  or  Tilling. 


W.  N.  MATTHEWS  $c  BRO. 

603  Carleton   BIdg.,  ST.  LOUIS. 


BEFORE    CONTRACTING    FOR 

I  IM  O  A.N  DESC  EN-r      L.  Jk  IVI  P  S 

GET  THE 

STERLING   SPECIAL 

LITERATURE. 

STERLING  ELECTRICAL  MFG.  CO.  -  •  WARREN,  OHIO. 


REFLECTORS! 


SII.TER.PI.ATED 

HIIKROR 

REFfiKCTORS 

FOR 

IIKCAaJOESCEMT 

CLUSTERtS. 


Made  1ti  many  sizes  and  styles, 
with  prisms  if  desired. 


Trimmed 


We  also  manufacture 

Silver  and  Opal  Glass  Inverted   DouMe  Cone 
Reflectors,  Chandeliers  and  Sun  Burners 

For  lighting  and  ven- 
tilating 

Churched, 
Theatres, 
Halls  and 
Public  Buildings. 

Streetand  Ornamental 
Sign  Lamps  of  Every 
Kind  for  Oil,  Gas  or 
Gasoline.  liorder 
Lights,  Bunch  Lighis, 
Foot  Lights  and  .Gas 
Stands  for  Theatres. 


SEND  FOR  CATALOG. 


AMEBICAN  REFLECTOR  &  LIGHTING  COMPANY. 

271-273  FllANKLIN  STREET,  CHICAGO,  ILL.,  U.  S.  A. 


'^^y  "AIpKaduct" 
Flexible 
<.?:?l^i».     Conduit 


Wiring         "^^^ 
a-nd  note  the         ^^ 
Superiority. 

Write  for  Sample  and  'Pipe. 

ALPHADUCT  MFG.  CO. 

522-524  W.  Twenty-Second  St. 
NEW  YORK. 


Crimshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufaclare  Crimshawand  Competition  Tapes  and  Splicing  Compounds, 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
114.  116  &   118  Liberty  St..  New    lork. 


BRANCHES:  ]„3%",',^AaO-s^ 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO: 
33  Second  St. 


NATIONAL  CODE  STANOAR 


I  WESTERN  ELECTRICAL  SUPPLY  CO., 


"0.  K."  Weatherproof  Wire. 
Slow  -  Burning  Weatherproof 
and  Slow -Burning  Wire. 

Prioes  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET,  R.  L 


ENGINEERS  AND  BUILDERS 


Electric  Railways,  Ligliting  and  Power  Plants. 


Western  Electrical  Supply  Co., 

Chemical  Building,  -  -         ST.  LQUIS,  U.  8.  A. 


Estimates  Furnished. 
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WABTTED,  FOB  SALrE  and 
timitar  WAST  COI.DSIN  advtrtise- 
iruHtt  (jo  words  or  less),  Sj-SO  an 
insertion;  additional  tvords  3c  each. 
POSITIOST  W XWVEX*  advertise- 
*nents  {jo  -words  or  less),  ^i .00  an  in- 
\ertton,   f.dditional  woyds  zc  f^ch 

POSITION  WANTED. 

As  manager  or  superintendent  of  an  electric- 
light  and  power  plant  or  combined  lighting 
ahd  railway  plant,  by  man  of  ten  years'  experi- 
ence uianagtng  such  properties;  successful; 
best  references;  thorough  on  finance  ani  ac- 
counts. Address  S.  B.  LIVERMORE,  73  East 
Fifth  Street,  Winona.  Minn. 


POSITION  WANTED. 

As  meter  and  trouble  man.  Am  capable  of 
operating  small  plant  or  doing  wiring;  have  had 
experience  wiih  both  alternating  and  direct 
current.  Graduate  oi  I.C.S.  Wages  desired.  $60. 
Address  BOX  206,  care  Western  Electrician.  510 
Marquette  BulldiLg,  Chicago. 

POSITION     WANTED. 

I  have  been  employed  by  my  present  employers 
tbirteeu  years.  In  eJectric  lightand  power  work 
1  have  good  reasons  for  wanting  to  change.  If 
you  need  a  man  for  any  posillou  write  me  and  I 
will  teil  you  whether  ornot  lean  fill  it.  Address 
BOX  268.  ..ai-e  of  Western  Electrician,  010 
Marquette  Bldg.,  Chicago. 


WANTED. 


Three  experienced  iucandescent  lamp  ealea- 
men,  by  an  old  and  well-established  company  not 
in  the  trust.  Applicants  will  please  state  age, 
experience  and  salary  wanted.  Address  BOX 
199.  care  Western  Electrician,  610  Marquette 
Bldg.,  Chicago. 


FOR  SALE. 

6  K.W.Edison  220-Yolt  motor;  5  H.  P.  Eddy 
220-volt  mo'or;  1  H-P  Crocker-Wheeler  220- 
volt  mo  or.  WALSH'S  SONS  &  CO., 261  Wash- 
ington St.,  Newarlc,  N.  J. 


FOR  SALE. 

Electric  iiglit  plant  in  town  of  1,000  popula- 
tion. In  line  shape  and  on  sound  financial 
basis.  I  did  not  want  lo  take  it  but  was  obliged 
to  and  now  want  to  sell  it.  New  generator  and 
Ibor  ughly  overhauled  since  taking  possession. 
E.  E.  SEGOR,  Buffalo  Center,  Iowa. 


FOR    SALE. 

First-class  central  energy  full  metallic  tele- 
phone system,  exclusively  Strombera-Carlson, 
lOD  subscribers  now  connected,  '21)0  api»llca- 
tiOns,  low  operating  expenses,  splendid  profits. 
Evervtbing  new.  Subscribers  well  plpased. 
Prce,  $2.5(10,  payable*!, 500  down  and  $1,000 
in  two  years  at  6  per  cent.  Address  CENTRAL 
INDIANA  TELEPHONE  CO.,  Sheridan.  Ind. 


FOR SALE 

25  horsepower  rebuilt  Nash  pas  engine, 
dii^ect  connected  to  15-K.  W.  Crocker-Wheeler 
dyjiamo. 

Also  one  30-K.  W.  115  Tolt  compound' Sie- 
mens &  Halske  bi-polar  dynamo. 

GRAHAM  BROS.  CO.,Hudsan  &  1 3th  Sts.,N.Y. 


PLACE    YOUR 

"Want"  and  "For  Sale" 
advertisements  In  the 

WESTERN  ELECTRICIAN. 

immediate  Returns. 


^  ELECTRIC  (^ 

J4-62  5.CLINT0N  5T. CHICAGO 

All  dynamos,  motes,  meters  and  transformers 
listed  by  Ibis  Company  are  at  their  warehousees 
ready  for  immediate  delivery. 

FOR  SALE 

at  a  bargain  if  taken  immediately: 

1-400  K.W.Westinghouse  Alternator. 
1-200    "      Stanley  Alternator. 
2- 1  BO    "      General  Electric  Alternators. 
3-120 

2-1 6o    "      Weslinghouse  BOO  V.  Hallway  Genera- 
tor)!. 

Largest  stock  of  second-liand  electrical  appa- 
ratus in  this  country.  Send  for  our  monthly 
Bargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  Kuaranteed. 


LET  US  QUOTE  YOU  ON  ANYTHING  IN 

SECOND  HAND 

ELECTRICAL  APPARATUS 

DYNauOS,  MOTORS  TELEPHONES  FANS, 
TRANSFORMERS,  ARC  LAMPO  FTC,  AT 
PRICIES     THAT     "HE      THE       LOWEST 


WE     CAN     ALSlO      SAVE     YOU     mIONEY     ON 

REPAIRING  AND 

REWINDING 

LARGE   OR    SMALL  JOBS 
GUARANrEEO  WOflrv 

PIERSON  ELECTRIC  CO. 

85  LAKE  ST.  CHICAGO 


MAGNET  WIRE 


ROUND, 
SQUARE 

AND 
RECTAN- 
GULAR. 


TRADE  tlANK.^ 


WANUFACTUBBD  BT 


Columbus  Insulated  Wire  and  Brass  Co. 

COLUMBUS,  OHIO. 


COMPLETE 

ELECTRICAL  PLANTS 

I  have  for  sale  se\"era!  electrical  plants 
complete  that  have  been  replaced  by 
larger  equipment.  Can  sell  at  vei'y  at- 
tractive prices. 

IN  SOME  CASES  ANY  PORTION  OF  THE 
PLANT  CAN  BE  HAD  AT  A  BARGAIN. 

STERLING   BOILER  CHEAP. 

250  h  p.  Water  Tube  in  first-plass  condition; 
has  extra  set  of  new  tubes;  will  be  sold  very  low 
If  taken  at  once. 

H.  W.  DYAR, 

1547  Marquette  Bldg.,     CHICAGO. 


NEW  THROUGH  SLEEPER  TO 
LOS  ANGELES. 

Via  THE  WABASH. 

The  Wabasb  has  inaugurated  a  line  ol  stand- 
ard Pullman  sleepers  between  Colcago  and  Los 
Angeles.  Cal., lea \ing Chicago  daily  at  9:17  p.m. 
The  car  runs  via  ihe  Wabash  to  St  Loui.s.  Iron 
Slountain  to  Texarkana,  T.  A  P.  to  EI  Paso  and 
ibence  Southern  Pacitic,  arriving  in  Los  An- 
geles at  12 :25  noon. 

For  sleeping  car  reservations,  folders,  etc., 
apply  to  your  nearest  ticket  a^ent,  or  to 

F.  A.  PALMER,  A.  G.  P.  Agent,  CHICAGO. 


NlCKEL|gATE. 

'IlieNevflJork.Chicago^StJtoiiisR.Il 

Offers  Three    Exfjress  Trains 

Every  Day  between 

CHICAGO 

and  All  points 

EAST 

Through  Cleveland  and  BuiTalo 

Through  Sleeping  Cars 

Day  Coaches  and  Dining  Cars 

Individual  club  meals,  ranging  in  price  from 
35c  to  $1.00;  also  service  a  la  curte.  Mirtdav 
luncheon,  50c. 

CHICAGO  DEPOT:    La  Salle  St.  Station. 
CITY  TICKET  OFFICE:     11 1   Adams  St. 

JOHN  Y     CALAHAN,  General  Aoeht 
113  Adams  Street,  Room  298.  CHICAGO 


To  the 


REPAIR  WORK 

IRortbwestern  Electric  Co. 

7  1  W.  WASHINGTON  ST.,  CHICAGO. 
J  *    All  our  Work  done  by  Expert  Workmen  and  Guaranteed. 


a  %  Send  Your 
u  ~ 

t-  a 
III  a 

u 

<  c 


^3 

3 
o 


THIS   IS  THE 

RIGHT  TIME 


TO    INVEST   IN    AN 


Write  fur  our 

AiiTi-kfta/^Dii  e  ^^''^   «  li  e  e  t    and 

AUTOIVIOBILE.  agency  pronosUlon, 

which    will   be   given   to   flrdt   a|>pllcant   from 
each  territory. 

C,  A.  COEY  &  CO., 
5311  Cotta^o  Grove  Ave..  Chilcago. 


WE  PAY 


highest  market  prices  for  scrap  copper,  bress 
and    platinum,   also  incandescent   lamp  bases, 


etc.    You  can  make 


BIG  MONEY 

in  scrap  of  this  kind.  Save  it  and  send  it  to  the 
Great  Western  Smelting  and  Refining  Co., 
Chicago,  headquarters 

FOR  SCRAP 
COPPER 


DETERIDRATE.    ESTABLISHED    JG  YEARS.  SOLD   BY  AGENTS    AND   DEALERS 

u.s.METAL  POLisn;:: 


tvailUMiiiiM 


POLISHES   ALL  METALS.    Bp 


III  Ged.W.Mo^fman 

D.   29 5.  E.Washington  St.  IHDIANJIPOLISJmd 


FOR  SALE—DYNAMOS. 


DIRECT  CURRENT. 

lino  Light  Siemens  &  Haislie,  125  V. 
lUOO  Ltglil  Tliomson-Houstoii,  110  Y. 

700  Light  Detroit,  125  V. 

G50  Light  Ex'-el.slor,  110  V. 

540  Light  Western,  110  V. 

400  Light  Mavo,  110  V. 

180  Light  Wagner,  125  V. 

100  Light  Westlnghouse,  110  V. 


ALTERNATORS. 

2400  to  3600  Light  General  Electric,  A.  S.  type, 

2200  V  .  60  cvcles. 
2400  Light  Ft.  Wayne,  1000  V.,  133  cycles. 
2o00  Light  Westlnghouse    1000  V.,  133  crales. 
2000  Light  Ft.  Wavne.  1100  V.,  133  cycles. 
1300  Light  Thomson-Houston,    1100  V.,    123 

CA  cles. 
1000  Light  National,  2000  v..  125  cycles. 
750  Light  Ft.  Wayne,  1100  V.,  140  cycles. 


Write  for  stock  list  No.  53. 

ILLINOIS  MAINTENANCE  COMPANY,  1625  MARQUETTE  BLDG.,  CHICAGO. 


"0=M" ENCLOSED 
ARC  LAMPS 

FOR  ALL  CIRCUITS. 


SIMPLE, 
DURABLE, 
EFFICIENT. 


SEND  FOR 
BULLETINS. 


THE   OSBORN=MOROAN 
COMPANY, 

CLEVELAND,    -     -      -    OHIO. 


/    THE    \ 

/  O  N  Li  Y  \ 
/       WAY       \ 

CHIOAGol 


cfe  ALTON 


RAILWAY 


THE   BEST    FHEISTIT   AND 

PASSENGEH    LINE    IN 

THE  COUNTRY. 

WHEN  OUR  SOLICITORS 

CALL  I 

\    "GIVE   THEM^ 

\     ^     / 

V    SHOW"/^ 


CHICACO    EDISON    COMPANY  REPAIR   SHOPS 


Machine  and  Carpenter 
Work  of  All  Kinds 
"Correspondence    Solicited 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN 

OPEN    DAY   AND    NIGHT. 


FIRST-CLASS    EQUIPMENT    THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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CKas.  E.  Dustin  Co., 

11  Broadway.  -  -  NEW  YORK. 

Electrical  and  Steam  Machinery 

DIRECT-CONNECTED  RAILWAY  UNIT. 

225  K.  W.  Genera.1  Electric.  550-volt  generattor, 
type  m.  p..  class  6-225-120.  Form  E,  direct  con- 
nected to  16^-30>^x30  Buckeye  horizontal  cross- 
compound  engine. 

Rea-dy  for  in\mediate  delivery  and  in  excellent 
condition. 

ALTERNATORS 

One  200  K.  W.  Ft.  Wayne  ""Wood,"  1,100  volts,  140  cycles,  slngle-pbase. 
Oae  180  K.  W.  General  Electric,  2.300  volts.  60  cycles,  single-phase. 
One  ISO  K.  V,'.  Westinghouse,  2,300  volts,  60  cycles,  eingle-pbase. 
One  150  K.  W.  Stanley,  1,100  or  2,200  volts,  133,  cycles,  two-phase. 
One  120  K.  W.  General  Electric,  1,040  volts,  125  cycles,  single-phase. 
One  120  K.  W.  General  Electric,  2,080  volts,  125  cycles,  single-phase. 
One  120  K.  W.  Westinghouse,  1,100  volts,  133  cycles,  single-phase. 
One  90  K.  W.  General  Electric.  2,300  volts.  60  cycles,  single-phase. 
Two  75  K.  W.  General  Electric,  2.100  volts,  60  cycles,  two-phase. 
One  60  K.  W.  Westinghouse,  2,200  volts,  60  cycles,  two-phase. 
One  60  K.  W.  Westinghouse,  1,100  volts,  133  cycles,  single-phase. 
One  60  K.  W.  General  Electric,  1,040  volts.  125  cycles,  single-phase- 
Three  35  K.  W.  Thomson-Houston,  1,040  volts,  125  cycles,  single-phase. 

RAILWAY  GENERATORS,  500-550  VOLTS. 

Two  500  K.  W.  General  Electric,  6-pole,  speed.  300  R.  P.  M. 

Two  300  K.  W.  General  Electric,  4-pole,  speed,  400  E.  P.  M. 

One  200  K.  W.  Westinghouse,  6-pole,  speed,  510  R.  P.  M. 

Two  200  K.  W.  General  Electric,  4-pole,  speed,  425  E.  P.  M. 

One  180  K.  W.  Westinghouse,  4  pole,  speed,  535  E.  P.  M. 

One  150  K.  W.  Fort  Wayne,  6-pole,  speed,  550  E.  P.  M. 

One  110  K.  W.  Eddy,  4-pole,  speed,  600  E,  P.  M, 

Ona  100  K.  W.  General  Electric,  4-pole,  speed,  650  R.  P.  M 

One  100  K  W.  Walker,  4-pole,  speed,  750  E.  P.  M. 

Two  100  K.  W.  Edison,  bi-po'ar,  speed,  620  R.  P.  M. 

One  90  K.  W.  Thomson-Houston,  4-pole,  speed,  700  E.  P.  M. 

One  SO  K.  W.  General  Electric,  4-pole,  speed,  700  E.  P.  M. 

Three  62  K.  W,  Thomson-Houston,  Type  D,  speed,  900  E.  P.  M. 

DIRECTCONNECTED  UNITS,  125  AND  250  VOLTS. 

One  60  K.  AV.  Eddy,  -Ipole,  125-volt  generator,  with  13x12  Buffalo  Forge  engine 
Brand  new. 

One  60  K.  W.  Bergmann,  6-pole,  125-volt  generator,  with  12x14  Wutertown  engine. 

One  50  K.  W.  Commercial,  6-pole.  125-volt  generator,  with  8i^-13xl2  Armington  ^t 
Sims  tandem  compound  engine. 

One  50  K.  W.  unit,  consisting  of  two  20  K.  W.  General  Electric.  4-pole,  125-volt  gener- 
ators, with  one  triple  Expansion  vertical  engine. 

One  25  K.  W.  General  Electric,  6-pole,  125-volt  generator,  with  9>4xlO  Armln-gton  & 
Sims  engine. 

Two  2d  K.  W.  Westinghouse,  G-pole.  250-volt  generators,  each  with  9x10  Hall  & 
Wood  engines. 

ENGINES. 

One  22  and  40x60  Watts-Campbell  Corliss  cross-compound,  600-800  H.  P. 

One  20  and  36x48  Wheelock  crosicompound.  500-700  H,  P. 

One  14  and  17x36  and  42  Slater,  twin,  400-500  H.  P. 

One  24x48  Hamilton  Corliss,  450  H.  P. 

One  23x48  Harris  Corliss,  400  H.  P. 

One  18x48  George  H.  Corliss,  250  H.  P. 

One  16x42  ProTidence  Greene,  200  H.  P. 

Two  18  and  30x16  Westinghouse  Compound,  250  H.  P.  each. 

Three  18!4xl8  Armington  &.  Sims,  250  H.  P.  each. 

One  16x16  Ene  Ball,  175  H.  P. 

Two  14x13  Armington  &  Sims,  150  H.  P,  each.  ^Sg^ 

One  12x34  Brown,  100  H.  P.  ««»*». ^. 

One  10x14  Straight  Line,  75  11.  I'. 

This  is  not  a  complete  list.  Send  {or  Bulletin  or  write 
for  quotation  on  a.nything  you  intend  purchSLSing. 

We  haLve  a.  large  slock  of  direct-current  gen<»rfk.tors 
and  motors  of  all  voltages.  Also  a.lternaLtlng-current  motors 
BLnd  SlTc  genera,.tors. 

Babcock  S,  Wilcox  and  return  tubular  boilers. 

Transforn\ers,  arc  loLinps,  street  roLilway  cars  and 
equipment. 


Let  us  moLke  yovi  a  proposi- 
tion, for  tKe  pvircKacse  of 
any  appaLrottxis  yo\i  may 
hecve  for  disposa^l. 


Tkc  up-to-date  Electric  companies  are  install- 
mgour  system  of  Exhaust  Steam  Heating,by  means 
df  which  they  arc  able  to  pay  their  fuel  and  labor 
fcills  and  interest  on  the  investment  for  the  Steam 
Mains. 

They  can  increase  their  Electrical  Business  by 
being  able  to  supply  large  blocks  which  now 
have  their  own  boilers,  engines  and  dynamos, 
with  Exhaust  Steam  for  heating  and  Electric 
Light  and  Power  from  a  Central  Station. 

They  can  defy  Competition. 

We  have  the  only  Meter  System. 

We  installed  35  new  plants  last  year. 

We  furnish  all  material  and  install  the  Steam 
Mains  complete  ready  for  steam. 

Our  work  is  the  best. 

Our  Expansion  Devices  and  Installations  are 
models  of  effectiveness. 

We  also  manufacture  Wooden  Water  Pipe, 
Steam  Pipe  Casing,  Steam  Traps,  Condensation 
Meters,  Valves,  Economizing  Coils,  Separators, 
and  a  full  line  of  Steam  Fitters'  Supplies. 

Write  for  Pamphlet  and  Price  List. 

AMERICAN  DISTRICT 
STEAM  CO., 

LOCKPORT,  NEW  YORK. 

Mention  Weslern  Electrician. 
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Are  Your  Cables 

Protected? 


Knot 
you  are 
running  the 
risk  of  great 
inconvenience 
and  expense 


Tliis  device 

"does  tlie 

trick,"  and 

does  it  well. 

Fuses  are 

intercliangeaWe 

and  require 

NO  TOOLS 

to  insert  or 

remove 


Sterling  Electric  Com 

Lafayette,  intt. 


CATERING 

^-)       TO     THOSE     WHO 
DEMAND     QUALITY. 

American 

Electric  Telephone 

Company 


MAKERS 
OF    THE 


HOTEL 

TELEPHONE 


EXPRESS    SWITCHBOARDS 


CHICAGO     -    -     ILL. 


"Bution"  Type  Telephone  Transmitter. 


Louder,  clearer  and  better  Ii: 
every  way  than  the  "Solid 
back".  Let  us  tell  you  about  it. 


Send  for  Bookleim 


THE    FAHNESTOCK 
TRANSMITTER    CO.. 

74  Cortla.i\dl  St.,  New  York  Oly. 


IMPORTANT  TELEPHONE  BOOKS. 


THE  TELEPHONE  HANDBOOK,  By  Herbert  Laws 
Webb.    16mo,  150  pp.    Price  $1.00. 

This  handbooii  is  a  reliable  treatise  on  teleptiony,  and 
a  practical  book  on  telephone  working  and  management, 
based  entirely  on  standard  American  practice.  It  is  ex- 
tremely useful  to  telephone  inspectors  and  operators. 

AMERICAN  TELEPHONE  PRACTICE.  By  Kempster 
B.  Miller,  M.  E.    510  pp.    380  illustrations.    Price  $3.00. 

This  is  the  first  complete  treatise  on  telephony  in  the 
English  language.  The  text  is  profusely  illustrated  by 
cuts  of  commercial  apparatus  and  carefully  prepared 
diagrams  of  circuits.  No  diagram  is  given  without  a  full 
explanation.  The  apparatus,  circuits  and  methods  of 
the  American  Bell  Telephone  Company  and  of  the  va- 
I'^us  independent  companies  are  fully  described.  The 
appa;'?.tu5  xi^d  methods  used  in  making  all  of  the  tests 
required  in  commercial  telephone  work  are  fully  treated. 

THE  INSPECTOR  AND  TROUBLE  MAN.  By  A.  E. 
Dobbs.    106  pp.    Price  ?1.00. 

A  practical  book,  written  in  plain  language.  Full  of 
information  and  diagrams  for  the  operator,  exchange 
manager,  inspector,  trouble  man  and  lineman.  A  com- 
plete description  of  telephones,  how  to  find  .i,nd  remedy 
their  trouhles,  together  with  working  plans  for  exchange 
construction,  complete  witlr  diagrams  of  all  up-to-date 
telephones  and  switchboards. 


A,  B,  C,  OF  THE  TELEPHONE.  By  J.  E.  Homaus, 
A.  M.    352  pp.    269  illustrations.    Price  $1.00. 

Owing  to  the  demand  for  a  comprehensive  book  giving 
a  clear,  terse  Idea  of  the  principles  governing  the  con- 
struction, installation,  care  and  management  of  tele- 
phones and  their  appliances,  this  book  has  been  com- 
piled. It  has  been  the  aim  of  the  author  to  make  this 
the  most  complete  elementary  book  on  this  subject  for 
the  practical  alectiician.  Avireman,  lineman  and  en- 
gineer, and  it  Is  written  in  a  clear  and  careful  style. 

THE  PRACTICAL  TELEPHONE  HANDBOOK.  By 
Joseph  Poole,  A.  I.  E.  E.  Second  edition,  revised  and 
enlarged.    360  pp.    288   illustrations.    Price  $1.50. 

In  this  work  the  writer  has  endeavored  to  produce  a 
manual  of  moderate  size  and  cost,  but  thoroughly  prac- 
tical, and  detailing,  as  far  as  space  will  allow,  the  most 
recent  methods  of  telephone  working.  While  the  re- 
quirements of  telephone  employes  have  been  kept  con- 
stantly in  view  it  is  fully  intended  also  that  the  book  shall 
be  of  service  as  a  source  of  information  on  telephonic 
matters  to  users  of  the  telephone  and  to  the  public  gen- 
erally. 

PRACTICAL  FEATURES  OF  TELEPHONE  WORK. 
By  A.  E.  Dobbs.    134  pp.    Price  75  cents. 

A  simple,  plain-speaking  handbook  for  the  practical 
telephone  man. 


The  Above,  or  Any  Other  Electrical  Work  Published,  Sent 


TELEPHONE  TROUBLES  AND  HOW  TO  FIN). 
THEM.  A  complete  handbook  for  telephone  iuspectors. 
By  W.  Hyde  and  J.  H.  McMannian,  edited  by  Prof.  C  H. 
'    Haskius.    Eighth   edition.    16mo,    48   pp.    Price  25   cents. 

This  little  volume  is  an  extremely  practical  work  for 
telephone  emjjloyes,  written  in  a  popular  style  and  devoid 
of  technicalities. 

TELEPHONE  LINES  AND  THEIR  PROPERTIES. 
By  Wm.  J.  Hopkins.  Sixth  edition.  272  pp.  Illustratecl. 
Price  $1.50. 

A  MANUAL  OP  TELEPHONY.  A  new  and  large  edi- 
tion. By  W.  H.  Preece,  F.  R.  S.,  and  A.  J.  Stubbs.  B08 
pp.    333  illustrations.    Price  ?4.50. 

TELEPHONES,  THEIR  CONSTRUCTION  AND  PIT- 
TING. A  Practical  Man.ual  on  the  Fitting  Up  and  Main- 
tenance of  Telephone  and  Auxiliary  Apparatus.  By  F.  C. 
Allsop.    191  pp.    168  illustrations.    Price  J1.25. 

PATENTED  TELEPHONY,  A  Review  of  the  Patents  P«r- 
tainiug  to  Telephones  and  Telephonic  Apparatus.  Published 
by  the  American  Electrical  Engineering  Association.  Cloth 
bound;  fully  illustrated.    Price,  SI. 50. 

THE  ELECTRIC  TELEPHONE.  By  E.  J.  Houston,  Ph.  D., 
and  A.  E.  Kennelly,  Sc.  D. ;  12mo,  cloth,  422  pp.,  142  iUuBtra- 
tions.    Price  Sl.OO. 

HOW  TO  MAKE  AND  USE  THE  TELEPHONE.  By  Geo.  H. 
Cary.    136  pp. ;  Illustrated.    Price  Jl. 00. 

on  ReceiDt  of  Price. 


ELECTRICIAN    PUBLISHING    CO..  510   MARQUETTE    BLDC  CHICAGO. 


THANSMITTER. 


RECEIVER. 


JUNIOR  TYPE  CLASS  "C"  WIRELESS  INSTRUMENTS. 


Thos.  E.  Clark  Wireless  Tel-Tel.  Go. 

MAIN  OFFICE,  DETROIT,  MICH. 

Mfrs.  Wireless  Instruments 
For  Short  or  Long  Distance 


ELEGTRIGAL  SPECIALTIES 
SPARK  COILS 

FOR  AUTOMOBILE  GAS  ENGINES,  ETC. 

Send  Stamp  for  No.  9  Bulletin.    Just  Out. 
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THE  REASON  WHY  MORE 

KELLOGG 
j  SWITCHBOARDS 

ARE  USED 


in  large  cities  than  those  of  the  other 
makes  is  that  NOTHING  BUT  THE 
VERY  BEST  in  every  way  would  do 
to  install  where  there  was  already  a 
competitive  system  operating  in  the 
field. 

An  interesting  description  of  the 
Philadelphia  exchange,  built  by  the 
Kellogg  Company,  will  be  found  in 
the  present  issue  of  the  "Booklovers' 
Magazine." 


I 

i 
L 


Kellogg  Switchboard  and  Supply  Co., 


QREBN  AND  CONGRESS  STREETS,  CHICAGO. 


346  Broadway , 
NEW  YORK. 


Electric  Building, 
CLEVELAND. 


Keystone  Telephone  Bld^. 
PHILADELPHIA. 
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PRACTICAL  FEATURES 

OF  TELEPHONE  WORK. 

By  A.  E.  DOBBS. 

Cloth,  7  by  5  I  4  Inchis.  Illustrate!.    134  pages.   Appendix.    75  Cents. 


THIS  work  is  designed  as  a  simple,  plain-speaking  handbook  for  the  prac- 
tical telephone  man.  Its  author,  Mr.  Dobbs,  has  been  eminently  fitted 
by  fourteen  years*  experience  in  telephony  to  deal  with  the  subject  in  a  thor- 
oughly competent  manner.  This  he  has  done,  and  the  result  is  a  mine  of  in- 
formation, clearly  and  concisely  presented,  and  invaluable  to  the  manager, 
operator  and  lineman  alike.  The  appendix  contains  reliable  data  regarding 
wires,  refistance,  inductive  capacity,  etc. 

Thl*  ar  pny  other   book  on  telephony  or  electricity  sent  to  any 
address,  postpaid,  on  receipt  of  price. 

EUECTRICIAN    PUBLISHING    CO., 

BIO  MARQUETTE  BUILDING,  CHICAGO. 


Centra/  Energy 
Telephone 


'  v= 


No.   188 

This  type  of  Instrument  Is 
strongly  reoommonded  for 
exchange  use. 

It  is  easy  to  maintain  and 
has  about  ]i  the  number  of 
parts  of  the  ordinary  tele- 
phone. 

We  equip  each  instrument 
with  long-distance  trans- 
mitter, receiver,  platinum 
contact  hook-switch.  In- 
duction coii,  condenser  and 
a  self-contained  ringer. 
The  only  remarkable  thing 
about  this  is  the  fact  that 
each  part  is  of  such  high 
quality  as  to  be  in  a  distinct 
class  by  itself. 

If  interested  we  should 
like  to  mail  you  tur 

CEHTRAL  ENERGY  TELE- 
PHONE BULLETIN  No.  5-E. 


STROMBERG  -  CARLSON   TELEPHONE 
MANUFACTURING  COMPANY. 


General  and  Eastern  Sales  Olflce  : 
ROCHESTER,  N.  Y. 


Sales  Department : 
CHICAGO,  ILL. 


"INTERNATIONAL" 

Mechanical  self-restoring  Drop  Switchboard, 

JUST  OUT 

But  nearly  2,000  drops  capacity  and  complete  Cen- 
tral Office  Equipment  have  already  been  sold.  It 
Is  full  of  new  up-to-date  substantial  features. 

A    MONEY  AND   TIME   SAVER. 

A  sample  of  the  working  parts  will  be  sent  to  pros- 
pective purchasers  on  request.  We  manufacture 
everything  In  the  way  of  apparatus  for  any  tele- 
phone system. 

INTERNATIONAL  TELEPHONE  MANUFACTURING  CO. 

CHICAGO,  U.  S.  A. 


The  Best  Telephone  Catalogue  Published. 
Describing  the  Best  Equipment. 


Write  for  it. 


AUTOMATIC  ELECTRIC  COMPANY, 

CHICAGO,  U.  5.  A. 


e. 
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DEARBORN  VEGETABLE  FEED  WATER  TREATMENT. 


:aim 


SEND    WATER    FOR    ANALYSIS. 


DEIARBORN     DRUO    &    OHEIIVIIOAl-    \A/^ORICS 


120  LIBERTY  STREET    NEW  YORK. 


IO.BRANCH.OFFICES  IN  U.  S. 


27-34  RIALTO  BUILDING,  CHICACO. 


DIXON'S  graphite  re- 
Bistance  rods  have 
m-itthe  needs  of  elertrioal 
eni^Laeers  all  over  the 
world.  They  are  made  of 
any  rcBiutance  and  any 
size  up  to  twelve  IncheB 
loiigandonelncli  Indlam- 
eter.  Ask  for  booklet  12.')  N 
Joseph  Dixon  crucible 
UoMPAtrv.  Jersey  City. N.J. 


JEFFREY 


ELEVATING, 
CONVEYING, 
POWER 
TRANSMISSION 


FOR  CATALOGUE, 


I  THEJEfFREY.MFG.-CO. 
CaijJMBUS,  0.   : 


ARE  YOU  LOOKING  FOR  MONEY? 

If  so,  buy  WALRATH  OAS  OR  GASOLINE  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-Amerlcun  Exposition. 

Tt  will  produce  as  eood  a  com- 
mercial light  as  that  of  an  auto- 
matic steam  engine,  either  belted 
or  direct  connected  generator. 
Simple,  Economical  and  Reliable. 

Send  for  Catalogue  W. 

MARINETTE  IRON 
WORKS  MFQ.  CO., 

_-_  3-- .^  MARINETTE,  WIS. 

AGENCIES— 
301  Fisher  Building,  Chicago.         619  Stevenson  Building,  Indianapolis. 
703  Bijou  Building,  Pittsburg. 
MacKay  Engineering  Co.,  149  Broadway,  New  York. 

Macitay  Engineering  Co.,  100  Boylston  St.,  Boston. 

Strong,  Carlisle  &  Hammond  Co.,  Cleveland. 


REGTRADE  MARKS     JhE  PHOSPHOR  BRO NZ E  SMELTINGCO.IjMITED, 
'    2200. WASHINGTON  AVE.,PH1LADEL,PHIA. 
I      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
^         ■  INGOTS,CASTINGS, WIRE, RODS,'SHEETS, ETC' 

XV  CASTINGS,  STAMPINGS  and^ VdJBGINGS   " 


siaawiiiiiiaiM 


New  Dynamo  Tenders'  Hand=Book. 

By  F.  B.  BADT. 

326  Pages,  140  Illustrations.    Fle»Ible   Cloth  Binding.    Size  of  Type  Pate 
5  10x3  inches.    Price  $i.oo. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  told,  and  over  13,000  of  the  new. 

Electrician  Publishing  Co., 

510  Marquette  Building,  CHICAQO. 


S.    MORGAN -SMITH 


CO., 

176  Federal  St. 


Boston,  Maes. 


McCormick  Turbines 

4,000  H.  P.,  72  feet  head, 
arranged  to  drive  generator 
and  a  single  turbine  to  drive 
exciter.  Five  settings  tiU'.t 
for  the  Hudson  River  Water 
Power  Comnany's  Spier  Falls 
plant  and  14  pain  51  inch  for 
their  plant  at  MechanlcsvlUe, 
N.  Y. 

Write  for  catalogue,  IE  con- 
templating purchase 
of  turbines. 

York,  Pa.,   U.  S.  A. 


FIBR^GRAPHlW 

/commuworM 

I      BRUSH  ::llj 


, 'itVT-V\lS.R\C(a\HC      \/ 


There's  No  Friction 

with  the  Fibre-Graphite  Commutator  Brush, 
Being  90  percent,  pure  graphite,  it  inaurea  low 
reaistance,  no  eparking  under  a  varying  load,  and 
longer  wear.  TLerc  Is  no  greasing  required. 
The  Fibre-Graphite  is  therefore  the  most  ecoc 
nomic  brush  on  the  market.     Send  for  price  list, 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

5155  Wakefield  St.,  Germantown,  PHILADELPHIA. 


THE  WILLIAM  TOD  CO. 


BUILDERS  OF 


CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


Main  Office  and  Works: 
YOUNCSTOWN,  OHIO. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,    PA. 


The  Electrician  Publishing  Cc,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


WRITE  DEPT.  D  FOR 
CATALOG. 


SAMSON  TURBINE 

We  construct  the  gates  on  the  SAMSON  so  that  all  m(i\- 
able  parts  will  have  a  maximum  wearing  surface.  As  we 
use  only  the  best  material  in  their  construction  we  are 
assured  that  the  life  of  the  gate  will  be  prolonged  and 
there  will   be  no  trouble  from   leakage. 

JAMES  LEFFEL  &  CO., 


SPRINGFIELD,  OHIO, 
U.  S.  A. 


"/«  fhe  Heart  of  the  Continent" 


It, 126  MILES 


of  railway  east  of  Chicago,  St.  Louis 
and  the  Mississippi  River,  witli  east- 
ern terminals  at  New  York,  Boston 
and  Montreal,  .tic  eniliraced  in  the 

NEW  YORK  CENTRAL  LINES. 


For  No.  3  ot  the  Four-Traok  Series,  contain- 
ing a  ump  showing  this  Central  Rail wa»  Syateiu 
of  America,  dend  a  two-cent  staiu))  to  Ueorj/e  H. 
Daniels,  General  Passengrer  Agent,  New  York 
Central  U.  R.,Urand  Central  Station,  New  York. 


October  31,  1903 


WESTEbN    ELECTRICIAi>J 


17 


ARNOLD    ELECTRIC 
1  POWER  STATION  Co. 

Engineers,  Contractors  for  Complete 
Electric  Plants.    Results  Guaranteed. 

I  SIHTE  IR39.  M\RQTTEXTE  BLDQ..   CHICaQO. 

I       NEW  YORK  OFFICE :  711  TRANSIT  BLDQ. 


BUTTERFIELD,  J.  F. 

ELECTRICAL  ENQIKEER  AND  CONTRACTOR. 
Complete  Telephone  Kxchanpes  BuUt  and  Ma- 

teiial  Fm  nisbt-d.  , 

Cable  Construction  and  Und^rproiind  Conduit 
CijnstriK'tion  a  Specialty, 


R... 


,  u:;  Adain^  Street.       CHICAGO. 


FELT,  CHAS.E.&CO. 

Mechanical  and  Electrical 

Eugineers, 

1155-56  MonadnockBlk.,  Chicago. 

Speclflcattons,  plans  and  estimates  forotec- 

trlcal  iUHtallatlons.    Inventions  developed. 


E.  W  Hammer.  H  J.  Mlnblnnlck. 

Pits,  and  Treas.  Sec.  and  Uen'lSup't. 

General  Engineering 

Cr\       Tht?  Consulting  and 

u.,     J.  nc    ContractingEnglneers.  I 

Telephoneti.EIectricLlKlit.PowerTranpmlBsion  I 
■  nii;,i;:o  Ai>AMSST,,rHic.-  " 


;  !'i 


rlrpl 


,I47S, 


MICHAELS  &  HILLY, 

CONTRAOTINO  AND  ELECTRICAL  ENGINEERS. 

ManuffcCturers  of  Slow  Speed  Dynamos 

and  Motors. 

Secondtry  TraDsfo-mers  for  Bells 

and  Annunclaiors. 

)  &  02  West  Van  Buren  Street,  Chicago,  III. 


[  Long  Distance  Phone  Central  2448. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR, 
SPKciAr.TiKS— Central  StationHeatlng Plants, 
Water  Womg  Steam  Plants,  Electric  Light, 
I  Qasand  Street  Railway  Plants. 

1  t22o-2i  Marquette  Building,    CHICAGO. 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 

ENGINEERS 

Design,  Construct  ard  Operate  Railway,  Light, 

Power  and  Hydraulic  Plants. 

Examinations  and  Reports. 

ew  York  Li  fe  Building.      -     CHICAGO,  ILL. 


W.    H.    HARVEY, 

Ejigineer  and  Contractor, 
Plans  and  Specifications  for  Complete  Plants. 
Electric,  Hydraulic  and  Steam  Installa- 
tions. Results  Guaranteed. 

Suite  380  Randolph  Bldg.,  Memphis,  Tenn. 


STANTON.  LE  ROY  W. 

Consulting  Telephone  Engineer. 
Flans,  Specifications  and  Sapervlsioa  of  In- 
stallation of  complete  telephone  plants. 
Special  Reports  on  Telephone 
Properties  and  Apparatus. 
411  Electrical  Bldg.,  Cleveland,  Ohio. 


CHAS.  L.  BROWN, 

Contracting  Electrical  Engineer. 

804  Fisher  Building. 
Telephone  Harrison  3698.      CHICAGO. 


C.  W.  Cabjian.  M.  C.  Haetmah. 

Carman,  Chas.  Whitney  | 
&  Co., 

CONSULTING  ENGINEERS, 
88  La  Salle  Stbeet,  CHICAGO. 


Humphrey,     Henry    H., 
CONSULTING  ENGINEER. 

Central  Lighting  Stations, 

Electric  Power  Transmission. 

Suite  1305,  Chemical  Bldg.,      ST.  LOUIS. 


BRYAN,  WILLIAM  H. 

M.  Am.  Soc.  M.  E., 

Consulting  Mechanical  and  Electrical 
Engineer. 

Lincoln  Trust  Building.  ST.  LOUIS. 


CKUMB,  W.  H.  &  CO. I 

Engineers      Contractors, 


TELEPHONE  ENGINEERING  AND 
CONSTRUCTION, 

1263  Monadnock  Bldg.,  -  Chics gi> 


KOHLER    BROS., 

Contracting     Electrical    Engineers, 
Lighting  Power  Railways, 

1804-1806-1808-1810-1812  Fisher  Building, 
CHICAGO. 


engineers  not  represented  in 
this   department   to  carry  a 


DUGALD  C.  JACKSON,  C.   E. 
WILLIAM  B.  JACKSON,  M.  E. 

MEMBERS 

AMERICAN  INSTITUTE   OF   ELECTRICAL   CNGINECRS 

AMERICAN   SO«IE'V    OF    MECHANICAL    ENGINEERS 

AMERICAN   SOCIETY   OF   CIVIL    ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,    WIS. 


ALL 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


Western  Electrician 

Want  Ads 


Irlne     Resul-ts. 


SUBSCRIPTION  OPPORTUNITY 

New  subscribers  who  order  the  WESTERN 
ELECTRICIAN  for  the  year  1904  will  receive 
the   remaining  issues  of    1903   FREE. 

Order  at  once;  the  sooner  you  order  the 
more  free  papers  you  will  get. 

The  WESTERN  ELECTRICIAN  has  helped 
and  informed  its  readers  for  nearly  seventeen 
years.      It  will   help  and   inform  you. 

WESTERN  ELECTRICIAN, 


510  MARQUETTE  BLDQ.,  CHICAGO. 


SUBSCRIPTION     RATES: 
United  States,  Canada  and  Mexico  $3  a  Year. 
Foreign  Countries,  $5.00aYear. 


WKSTERN  ELECTRICIAN 
CHICAGO. 

Y' ^^^  Please  send  me   llie   Westebn  Elec- 

9^.^^^,.    '      TBioiAN.  weekly,  tor  1904  for  which  I  enclose 

$3.00  ($5.00  It  to  foreign  coun.ry).    Also  send 

me  free,  all  the  veraaining  issues  of  the  year  1003. 


fx^:; 


Date. 


Name 

Street. 


City. 


.State. 
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October  31,  1203 


CEDAR  POLES 


From  le  F«et  to  70  Foot. 
8PICIAL   PRICES  ON   SMALL  POLES. 


C.n. WORCESTER  CO. 

SUITE   iZ06  TRIBUNE  BLDG.  ChlCABO. 


Michigan  Poles 


White  Cedar. 

Good  Stock.  Quick  Slilpments. 

PERRIZO  &  SONS,    -  Daggett,  IVIicli. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONC  LEAF 

PINE  AND  FIR. 


IDAHO 


8,000  in  one  yard,  now  ready  for 
shipment.  40  ft.  to  70  ft.  long, 
7  in.  and  up  tops.    Must  be  moved. 


CEDAR 
POLES 


Large  stoclcs  Michigan  White  Cedar 
Poles.    Write  for  Prices. 


FRANCIS  BEIDLER  &  CO., 

519  W.  22d  St.,  Chicago,  Hi. 


iigBW 


LINE  BUILDERS'  TOOLS 


Our  Ti^ol   Book   tells  about   tbem. 
It  is  of  interest  to  all  linemen.      Get 
a  copy  now.    FREE. 
Headquarters  for  Linemen's  Tools 


CHICAQO.ILL 


CEDAR 


WRITE 


POLES 


PRICES 


A.  P.  HOPKINS  &CO 

ESCANABA,    MICH. 


AS  SIMPLE  AS  ITS  NAME. 


The  Telephone 

By  J.E.HOMANS,  A.  M. 

352  pages. 

Cloth,  Price  $1.00. 

An  up-to-date,  practical  treatise  on  the 
construction,  theory,  installation,  care 
and  management  of  telephones  and  their 
appliances. 

Sent  prepaid  on  receipt  of  price. 

Electrician  Publishing  Co., 

510  Marquette  Building,       Chicago,  III. 


POLES,  TIES,  POSTS. 


PRODUCERS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 
We  want  your  inquiries  always. 


ITa^eWHITEgllli 

of  all  sizes. 

Let  us  quote  you  prices. 

PACE  &  HILL  CO. 

Lumt>er  Exchange, 
MINNEAPOLIS,  M>NN. 


BECAUSE^ 


They  are  made  from  selected  stock  of 

JUNIPER    AND   CYPRESS  WOOD 

and  are  carefully  inspected  before  being  sent  out* 

lUrvflPER    POLES  —  CYPRESS  POLES. 

STANDARD  POLE  AND  TIE  CO.,  Front  and  Pine  Sts.,  New  York. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.  W.  PHELAN, 

277  Broadway,  New  York 


CEDAR  POLES 


OF  ALL  LENGTHS 
AND    SIZES.  ... 


SPECIAL    PRICES    UPON    APPLICATION 
PROMPT    SHIPMENT    A    SPECIALTY. 


v.. 


CEDAR  POLES  AND  POSTS 

w^  Mueller  company 

Main  office  \z\\-\Z-\5  Morquetfe  Building 

CHICAGO. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBIAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


IDAHO  CEDAR  POLES 

LOW  PRICES.    LONG   LENGTHS  A  SPECIALTY. 


h.  E,  WHITMORE,  230-31-32  Lumber  Exchange,  Minneapolis.  Minn  ||  WESTERN  LUMBER  &  POLE  CO.,    -    Main  Office,  DENVER,  COLO 
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CEDAR-PDLES 

LINDSLEV     BROS.     CO.  THE    LINDSLEY    BROS.      CO. 

(MICHIGAN       POLES)    ClilCAGO.  ^  (WESTERN     P  OLES  )  5P0llAh4  E.    V/ASM. 

ADDRESS      INQUIRIES    TO      GENERAL      OFFICES        TRIBUNE:      BLDG.    CHICAQO. 


Any    Length    Poles   You    Want 

From  a  4-inch  Twenty  to  an  S-incli  Seventy.  (We  have  a  few  on  up  to  Ninety 
feet.)  You  don't  liave  to  wait  for  cars  to  arrive  from  the  Coast-  we  have  the  stock 
at  our  Detroit  yard.    Call  on  us  for  prices,  especially  when  you  are  in  a  hurry. 

MALTBY  LUMBER  COMPANY,  509  Phoenix  Block,  Bay  City,  Micii. 


POSTS,  RAILWAY  TIES.   SHINGLES.  ETC..  ETC. 


THE  MORSE  CEDAR  CO., 


Manufacturers  and 
Producers. 


SAGINAW,  MICH. 


CEDAR  POLES    V^^. 


\    Yellow  Pine  stock.  100.000 
i    6x8-8  ft.  Chestnut  and  0»k. 


Manvifactured   by 


CARNEY  BROTHERS  COMPANY, 

610   Chamber  of  Qommerce,   CHICAGO,'  ILL, 


I  ICO  1  ?.''/.;'' r.o^kn'rnairsK'e1:  ECCLESTON  LUMBER  CO. 

__^^_    ^*fc    I  (Southern  WKIte  Cedar)  29  Broadway,  NEW  YORK. 

nni     EC    ^  ^°"-i  >o^f  Yellow    Pine 

■*■■■     tu    '/  octtxgonal  o.nd  square, 

■     *#i»^«*    (.  Chestnut  and  Cypress,  prompt  delitltrltj  _frotn  jtoc"-     ' 

Yellow  Pine  Cross  Arms,  Pins  and  Brackets.  ^crK:cHyy..rd.crd!r.c,y^rc 


1P*?Mj\)0^^  (M^tuOJ^  §>M>^>WiftV  tt^MfW  (EoC       1?A&AvwCUV</  O^^Xll^M^^^oXs^W.    ^He/a/MtSoO/^^J^iA^. 


IDAHO,  WISCONSIN, 
MICHIGAN  ...... 


CEDAR  POLES 


FOR  TELEPHONE,  TtLEGRtPH, 
ELECTRIC    LIGHT,     TROLLEY. 


POSTS,    POLES.    TIES    AND    EVERYTHING    IN    WHITE    CEDAR 

YARDS      IN    IDAHt)      AM)      AT      WASHFllKN,      PUMMKK    ■  AXI)       UHULK,      WISCONSIN. 


JOHN.  H.  FOWLER 


GENERAL  OFFICE:    1705  FISHER  BLDG..    CHICAGO. 

a ,,  ««:..„.(  Washburn.  Wisconsin,  and 

Branch  Otiices.  I  Spokane.  Washinjion.    . 


FOWLER  JACOBS  CO. 


CEDAR 

H.  M.  LOUD'S  SONS  CO.,  Au  Sable,  Mich. 


POLES, 
POSTS, 
TIES, 


WHITE  CEDAR  POLES 
Hall  L.Brooks 

TOMAHAWK,WIS. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Conitantly  on  Hand 


Poles 


ROPER  LUMBER-CEDAR  CO., 

OFFICE:    Room  S  Leisen  &  Henes  Block, 
MIENOIVIINKE.  -  IVIICIH. 


POLES 


POLES 


W.  C.  STERLING  &  SON, 


MONROe,   MICH. 

Eleven  Pole  Yarda  In  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


PINS 


TOWERS  PIN  &  BRACKET  CO. 

ELLIJAY,  CA. 

MANUPACTUHCRS    OF 

Locust  and  Oak  Pins  and  Brackets. 


BRACKETS 


POLES 


TIES  CROSS  ARMS  AND  YELLOW  PINE 

'   l™^')  to  order.    Write  us  your  requirements. 

3  H.  H.II^AUS&C0.«"°)i20WainutSt,Phiiaielphia,Pa. 


CEDAR  POLES  \ 

THE 

ValeniinC'Ciark  Co. 

23f   la    Salle    Street,   CHICAGO 

YARDS! 
Plneonnlna,   Mich.      :      Bromn  Bay,   WIm.      i     Mmw  London,    Wla. 


^^^^-'^ ..  ^-^.^ 


*••"-"*•■ ■*  --*'^-*- 


MECHANICAL 

Engineers  interested  in  electricity  should  send  for  our  complete 
Catalogue  (mailed  free  to  any  address).  Any  electrical  book  pub- 
lished sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO..  •  510  Marquette  BIdg..  Chicago. 


MICHIGAN  WHITE 


LARGE  STOCK. 


PROMPT  SHIPMENTS. 


KELLOCC  SWITCHBOARD  &.  SUPPLY  CO.,  Chicago. 


^0 
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The  Nernst  Lamp 

For  Out=door  Service 


Gives  an  absolutely 
steady  light  and  casts 
no  shadows. 


Electrical  Supply  Dealers 

will  5end  Illustrated  Booklet  No.  6,  descrlblnff  the  efficiency  and  economy  of  The  Nernst  Lamp 

or  address  any  sales  office  of  Nernst  Lamp  Co. 

Pittsburgh,  Fayette  St.  and  Garrison  Place;  New  York,  Hanover  Bank  BIdg.;  Boston,  Board  of  Trade  Bldg.; 
Philadelphia,  Real  Estate  Trust  Bldg.;  Chicago,  National  Life  Bidg. 
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rtiR  TELEF'HONEl  HAND-BOOK 

NEW  AND  REVISED  EDITION,  WITH  A  NEW  CHAPTER  ON  "RECENT  PROGRESS,"  BRINGING  THE  BOOK  UP  TO  DATE. 

BY    HERBERT    LAWS    WEBB. 

A  Practical  Guide  to  the 


leo 


Member  of  the  American  Institute  of  Electrical  Engineers,  and  of  the  Irs'itution  of  Electrical  Engineers,  London.    Author  of 

Testing  of  Insulated  Wires  and  Cables."    Joint  Author  of  ^'^  Electricity  in  Daily  Life." 

es,  133  lllus-trei-tions,  Clo-tH,  l-l;&ncl-Boolc  Sis 


^ri^^  $I.OO. 


Extract  from  Prefa«*e.— "This  little  book  has  no  pretension  to  be  considered  a  complete  tr'-atlseon  telephony  as  it  exists  In  America.  The  time  for  such  a  worlt  Is  not  yet  come.  But  It  1» 
felt  that  there  it.  a  demand  for  a  practical  book  on  telephone  wofk ins  and  manajiement.  .ind  the  TEL  ".PHO.VE  HAND-BOOK  is  an  attempt  at  meeting  that  demand.  With  the  exception  of  a  few 
chapters  dealing  with  certain  fo  ms  of  transmitteis  and  receivers  used  in  Europe,  which  a  e  givea  for  the  information  of  tho-e  who  may  wish  to  engage  In  the  manufacture  of  telephones,  the 
book  id  based  entirely  on  standard  American  practice;  and  most  of  the  material,  apuaratus  and  methods  described  are  peculiar  to  or  hare  originated  In  this  country." 


No  pains  have  been  snared  to  make  it  the  best  book  of  its  k 
everything  regarding  telepnone  worn  and  management.    Ii  con 


nd.     It  is  right  up  to  date,  intensely  practical  and  so  plain  and  clear  In  Us  language  that 
forms  in  size  and  style  to  our  other  Uaud- Books  which  have  been  so  favorably  received  by 


anyone  can  understand  and  learn  from  It 
the  entire  electrical  fraternity. 


-OONTEISTS- 


CHAPTER    1.    The  rnventlon  of  the  Telephone. 

2.  Sounu     Waves.    Articulate    Speech. 

3.  Elect  ric    Telephony.    The    Bell    Tele- 

phone. 

4.  The  Microphone. 

5.  Current    Induction.      Electromagnetic 

Induction. 

6.  The    Induction    Coil:    Its   Use    in   the 

Telephone    Transmitter. 

7.  The  Complete  Telephone  Circuit. 

8.  Magnet   Telephones. 

9.  The    Bell    Telephone    Receiver. 

10.  Other  forms  of  Magnet  Telephones. 

11.  The  Gower,  Ader  and  D'Arsonval  Re- 
ceivers.  Mercadler's   Bi-Telephone. 

The  Siemens,  Kotyra,   Neumayer  and 
Boticher    Receivers. 


12. 


CHAPTER  13.  Carbon  Transmitters. 

14.  The   Blake   Transmitter. 

15.  The    Long    Distance    Transmitter. 

16.  The    Solid-back    Transmitter. 

17.  The    Berliner    Transmitter. 

18.  The   Cuttriss   Transmitter. 

19.  Various    European    Transmitters. 

20.  The    Efficiency   of   Carbon   Transmit- 

ters. 

21.  Batteries  for  Telephone  Work. 

22.  Open   Circuit   Batteries. 

23.  Closed    Circuit    Batteries. 

24.  The    Practical    Management    of    Bat- 

teries. 

25.  Magneto    Bell. 

26.  Automatic  Switches. 

27.  Telephone   Line    Construction. 


CHAPTER ! 


29. 
30. 
31. 


34. 
3fi. 
36. 
37. 
3?, 
!59. 
40. 
M. 

42. 


Metallic  Circuit. 

Underground   Wires 

Lightning    Arresters. 

Inside  Wiring. 

Installatiop     of     Tp',iphone     Instru- 

'  ments-. 
Inspect'un  and  Maintenance. 
The  Cjudenser:  Its  Use  in  Telephony. 
Ele',Lromj^_,netic  Retardation. 
Exchange  Working. 
'Small    Exchanges. 
Party  Lines:  The  Bridging  Bell. 
Long    Distance    Telephony. 
Duplex   Telephony. 
Simultaneous  Telegraphy  and  Teleph- 
ony. 
Recent  ProEress.    Appendix. 
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DUNCAN  INTEGRATING  WATTMETER 


FOR 


DIRECT  CURRENT  LIGHTING  AND  POWER. 

MOST  ACCURATE  AND  UP-TO-DATE  METER  iJPON  THE  MARKET. 


DUSTPROOK 
NO  CONSTANTS 
SENSITIVE 
COOO  MAGNETS 
LARGE  DIAL 


DUNCAN  ELECTRIC  MFC  CO., 


LA    FAYETTE,    INDIANA. 

SEND    FOR    DESCRIPTIVE    BULLETIN.    


-October  31^  1903 
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This  Ad  is  drest  up  in  a  sort  of  odd 

Fashion  so  it  will  be  read.     We 

Assume  that  if  you  get  your  eye  on 

It  you  will  read  it  from  A  to  Izzard. 

If  you  do,  you  will  learn  (if  you 

Didn't  know  it  before)  that  we  are 

Selling  the  latest  invention  offered 

To  the  electrical  trade — The 

Bryan-Marsh  "  Imperial  "  Incandescent 

Lamp  that  burns  out  after  eight 

Hundred  hours'  service.     If  you 

Have  never  heard  of  these  lamps 

You're  not  very  well  posted  on  thesvibject. 

That  statement  may  sound  a  little 

Bit  blunt,  but  we  mean  it. 

Possibly  you  would  like  to  look  into 

The  subject  a  little  further.     We 

Can't  tell  the  whole  story  in  this 

Space — so  won't  try.     If  your 

Curiosit}'  is  excited,  write  us  at  the 

Below  address  and  we  will  tell 

You  what  kind  of  lamp  they 

Are — Why  they  are  made  and 

Why  you  should  use  them  at  once. 

We  won't  promise,  but  we  may  send 

You  at  the  same  time  a  few  of 

These  lamps  for  you  to  try. 

We  are  the  most  obliging  people  you 

Ever  met — but  you  will  oblige  us 

By  writing  us  at  once.     If  you 

Don't  want  to  buy  well  and  good. 

Just  write  any  way  to  the 

Ewing-Merkle  Electric  Co. — whose 

Office  and  Warehouse  are  at 

St.  Louis — in  the  "  Show  Me  "  State. 


'•f"f"l"H"l"f"!"!"!"l"gf"!"!"l"8'^i"fr'J"t"f"!"f'fr'H''H' 


Direct  Current  Direct  Connected  Generator 
TYPE  MPL  6-50-225 


WISE  BUYERS 

of  electrical  apparatus  know 
that  bright  paint  and  gilding 
neither  reduce  operating  ex- 
penses nor  increase  revenue. 
They  also  know  that  correct  de- 
sign produces  symmetry  in  form, 
a  very  noticeable  feature  of  Fort 
Wayne  machines. 

BUYING  WISELY 

Means  combining  good  common 
sense  with  a  certain  amount  of 
technical  information.  The  com- 
mon sense  is  furnished  by  the 
wise  buyer;  the  technical  infor- 
mation by  the  progressive  maker. 
If  you  would  buy  wisely,  send  for 
technical  information  on  genera- 
tors made  by 


E 


FORT    WAYNE 

LECTRIC    WORK 

INDIANA 
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Crocker  -  ^N heeler 
Company 


ManufaolurBra  and  Englneara 

of  the 

O.'  W.    SYSTEM 

of  Shop  Equipmeni 


The  economical  and  convenient  method 
afforded  for  the  drive  of  machines  and 
tools  has  taken  the  system  into  many 
new  shops. 


Office  and  Works 


AmpBPB,  N.  Jm 


JESt.  180S. 


Inc.  18!>5. 


^Black  Diamond  File  Works  ^ 

J* 


^  ocn  GOonH  arti  oh  saijG  i»i  kverv  liKAniwe  raudwajsi: 

4^  BITOBE:  IHT  n'RE  CKKTIiJU)  l!iTAT£S  ANM  C'AMAUA. 

I    G.  &  H.  BARNETT  COMPANY, 


Twelv* 
Medals 
Awardtd  at 
internadonal 
Expositions 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


f? 


PHILAt3J€l.PHIA,    PA. 


VULCANIZED  FIBRI 

Highest  grades  for  electrical  insulation  and  mechanical  purposes,  in  sheets^ 
tubes,  rods  and  ipeclal  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  DeM 


KARTAVERTJ 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS.  RODS  AND  TUBING 

For  Electrical  and  Mechanical  Purposes,  Railway  Dust  Guards,  Wasb 
and  Packings.    Patent  insulating  Cleats. 


SIANUFACTOBED  BT 


THE  KARTAVERT  MANUFACTURING  CO.  Wilmington.  Dll.^ 


STERLINC    EXTRA    INSULATING    VARNISH. 

Sterllnsr  Extra  Black  Flnlehinf;  Varnish, 

Sterllug  Black  Air  JUrytn^  Varnish, 

bterllng  Black  Core  Plate  Vornlsb. 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A.  Brougliam  St.,  Blacklrlars  Road,  Saltord,  IWanclieater,  EnglinCi 


oi  every  conceiva- 
ble form  for  every 
conceivable  purpose 


B.F.STURTEVANTCO. 

BOSTON,  MASS. 

NE-WYORK  '  PHILADILPHIA  '  CHICAfiO 
I.  O  N  D  O  N 


BARE  COPPER  WIRE. 

RUBBER    COVERED    WIRE. 

WEATHER  PROOF  WIRE. 

MAGNET  WIRE.  LAMP  CORD. 


POWER  CABLES. 
TELEPHONE  CABLES.  OFFICE  WIRE. 

JOHN  A.  ROEBLING'S  SONS  CO., 

TRENTON,  N.  J. 


AGENCIES  AND   BRANCHES: 


NEW  YORK. 
SAN  FRANCISCO. 


CHICAGO. 
PHILADELPHIA. 


CLEVEUNp, 
ATLANTA. 


Vol.  inill.  $3.00  Per  Ahum. 


Copyrifrht,  1902.  by  Eleotrlelaa 
Piibiislilng  Company,  01iIc*ffo. 


CHICAGO,  NOVEMBER  1, 1903. 


Entered  at  CliicnKo  Postonice  as 
nikll  mutter  of  the  second  class. 


10  Certs  a  Copy. 


Eo.19, 


JIVIPLEX  WIRES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF.   UNDERGROUND  AND  SUBMARINE. 

"""r^hix'sSn""''      The  Simplex  Electrical  Co., 

Monadnock  Block,  CHICAGO.  I  |0  State  Street,  BOSTON,  MASS. 


WtSTERN   SELLING  AGENT, 

H.   R.   HIXSON, 

\i**  Monadnock  Block,  CHICAGO 


^ 


18»9— Paris  IBxposltion, 
SEedal  for  Rubber  InsnlaAton. 

1893— World's  Fair, 
Medal  for  Rubber  IiusRalatile«. 


TEE  STAJiDARD  FOR 

RURRER  IUfSUIiATION. 

Sole  Manufacturers  of 

Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  *"p^  Wires. 
THE  OKONITE  CO.,  Ltd. 

S.'y.^nS-  gh°;,^'.';.  [  "^"-s'"-        253  Broadway,  New  Yorli.       Srr'H^Jiy.fgs";!^;'.'^ 

INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MAHUFACTURERS  OP 

Paraniia  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE; 
TELEPHONE,  TELBaRAPH  AND  FIRE  ALARM  CABLB8. 

All  Wires  are  tested  at  Factory.  JOKESBOBO,  XHOi, 


National 
India 
___^______      Rubber  Co.'« 

RUBBER  COVERED 
^A^IRKS     iA.NO     OABL.KS. 

OFFICI  AND  FACTORY:  BRISTOL.  H.  J, 


CRESCENT  RUBBER  INSULATED 

WIRES  AND  CABLES 

National  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

as'Sucuv'sTFr^ET.  "»■■>  O^ic*  ^^  Factory,  TBENTOH,  ■.  Ik, 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GENL.  OrnCES:   CENTURY  BLDG  ,  NEWARK,  N.I., 

OVER  FIFTEEN  THOUSAND 
(I5,000)  MILES  IN  USE. 

Hifchest  Award  In  its  Class  at  Paris  Exposition, 
1900,  and  Pan-American  Exposition,  BuiTalo, 


1901. 


THOUSANDS    IN    USE. 

Bipolar  and  Multipolar  Motors 
from  ^  to  50  horsepower.  Dyna- 
mos from  10 lights to700.  Wosell 
or  rent.  Good  profits  for  agents,  t 
The  Hobart  Eleo.Mfg.  Co., Troy,  Ohio 


l-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO..     PHILADELPHIA 


The  Simplest,  Most  Practical  and 
Economfcal  Turn*down  Electric  Lamp 
ever  Invented. 


The  ECOIMOmiCAL 

style  1— Pull  string  lor  bright  or  dim.   Style  2— For  variation  In  light  turn  bulb  one  wiy 
or  the  other.   Write  for  booklet  and  prices.   All  voltages  and  bases. 

ECOHOHICALELEGTRICIAIIP  CO.,  123  Liberly  St.,  New  York. 


^^^V-tXIBLE    Co!:«fc 


CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Go. 

Ciielsea,  Mass.,  New  Vork,  Ctiicago,  San  FraadscD. 


ESTABLISHED  1875. 
COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR 

Practlcally.dust  and  water  proof.  For  Portable 
Drilling,  Tapping,  Reaming,  Emery  Grinding,  •tc. 
Write  lor  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Blnghamton,  N.  Y. 

Gen'l  European  Agents.  SeliK,  Sonnentbal  A  Co. 
86  Queen  Victoria  Street,  London,  England. 


."^i 


COPPERjfi'L 


CffiSt. 


KhlCAGO, 

f/\zoi   ^TT-e^ 


LIGHT 


If  you  want  light  to  see  objects  below  the  lamp 
USE    SHELBY    LAMPS. 

16  C.  p.  Horizontal  are  14  C.  P.  Vertical.     Other  makes  are 
7  C.  P.  Vertical. 

THE    COIL    DOES    IT-IT'S    FLATTENED. 


LIFE 


The  Longest  Life  at  Best  EflFIciency* 
SHELBY      USEFUL      LIGHT      LAMPS. 

Pat.  Oct.  20,   I  goo. 

A  TRIAL   WILL   PROVE   OUR   CLAIMS. 

THE     SHELBY     ELECTRIC    CO.,     SHELBY,     O. 


WESTIIN  Eleetrical  IngtfnmBnt  Co., 


Waverly  Park,  NEWARK,  N.  J 
We  are  now  offorfn?  oar 


New  Model  Low  Priced 
Portable  Instruments,  wodeuL 


Wtfttn  Portabt*  Type  E  VoltmtUr. 


for  use  where  the  extreme  accuracy  peculiar  to  our  Port- 
able Standard  Instruments  Is  not  necessary  or  desired. 

VOLTMETERS 

in  ranges  from  3  to  300  Volts. 

AMMETERS 

In  ranges  from  1  to  25  Amperes. 

Self  contained  and  for  any  capacity  desired  in  connection 
with  external  shunts,  wHhm  practical  limit. 

Send  for  UuUetln  No.  1  describing  these  Inalruments. 

Beblin— European  Weston  Electrical  Instrument  Co., 
Rlltcrstrasse.  No.  88. 

LoiTDo?.'— Elliott  Hro9..  Century  WorlcB.  Lewlsham. 

Paris,  Feance— E.  H.  Cadlot,  12  Rue  St.  Georges. 

HBW  YOBK  OFFICE~74  Cortl&ndt  St. 


\A/ATSOIM     IVIOTORS 

Built  In  Sizes  5*  to  3  H.  P. —  ;'„  to  25i  K.  W. 


'^■■ 


Watson  Motor 

Direct 

Connected 

to  Pressure 

Blower. 


THE  MECHAHIGAL  APPLIANCE  CO., 


Send  for  Catalog  SO. 


WJILWAUKSE,,    Wis. 
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The  Electric  Storage  BatteryCo. 


MANUFACTURER    OF    THE 


PHILADELPHIA 


"Cbloribe  Hccumulator ' 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PRICE   LISTS   AND   BCSCRtFTIVE   BULLCTINS   FOUWARDCD   UPON   RCaUEST. 


-SALES  OFFICES- 


PaiLADKi-rniA.  New  York,  Boston,  Chicaoo,  Baltimore.  St.  Louis,  San  Francisco,        Cleveland,  Canada,  Havana,  Cuba. 

Allegheny  Ave.        100  Broadway.       60  Slate  St.      Marquette  Uldg.    Continental       AVainwright  Bldg.         Kialto  Bldg.         Citizens' Bldg.        Canadian  General        G.  F.  Greenwood,  Manager, 
and  19th  St.  Trnsl  Bldg.  Electric  Co.,  Ltd.  Toronto  34  Empedrado  St. 


American  Steel  &  Wire  Co. 


Chicago 


New  York 


Worcestfr 


Denver 


San  Francisco 


BARE   AND    INSULATED 

ELECTRICAL  WIRES 


CARBONS 

CONSUMERS  CARBON  CO, 

LANCASTER,  OHIO,  U.S.  A. 
Carbons  of  all  kinds  and  for  all  purposes. 


^      ■    AMERICAN  BRAND 

WEATMERPROOf  WIHC  ANDCABIES 


We  always  carry  a  large  stock  of 

WEATHERPROOF  WIRE 

for  prompt  ■bipments.     Samples 
and  prices  on  application. 

AyERICAN  INSULATED  WIRE  &  CABLE  CO. 

Main  Olfice  and  Factory ; 
241-247  S.  Jefferson  SI,,  CHICAGO,  ILL, 


PLATINUM    FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 
PLATINUM  FOR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS, 
We  tell  PLATINUM  in  any  quantity,  either  large  or  small.    We  buy  PLATINUM    or  anything 
containing  PLATINUM,  in  any  quantity. 


For  Incandescent  Lamps  and  Everythinb  Else. 

MANUFACTURERS  OF  PLATINUM   IN   ALL  SHAPES. 

Newark.  N.  I.  New  York  Office,  120  Liberty  Street. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co 12 

Allen  Companj',  L.  B 11 

Allls-Ctialmers  Company 24 

AUoway  Electric  Co 19 

Alphaduct  Mfg.  Co 7 

American  Battery  Co 12 

American  Circular  Loom  Co.  1 
American  Conduit  Company.  7 

Amer.  District  Sleam  Co — 

Amer.  Electrical  Heater  Co..  4 

Amer.  El.  Telephone  Co U 

American  Electrical  Works.. II 
Amer.  IdsuL  Wire  &  Cable  Co.  3 
American Refl.Jt  LlghtlngCo.il 
Amer.  Steel  A  Wire  Company  3 
American  Stone  Conduit  Co. .  7 
Arnold  Elec.PowerStat.  C0..19 
Automatic  Electric  Co 14 

Babcock  &.  Wilcox  Co 17 

Badt.  P.  B 19 

Baker  A  Company 3 

Baker  AGO..  W.  E 19 

Barnett  Company,  G.  &  H....24 
Beardslee  Chandelier  Mfg. Co.— 

Beldler  A  Co.,  Francis 20 

Berthold  A  Jennings 20 

Bossert  El.  ConatractionCo..24 

Brooks,  Hail  L 21 

Brown.  Cbas.  L 19 

Bryan-Marsh  Company — 

Bryan,  Wm.  H -.19 

Buckeye  Electric  Company..— 

Burch,  Edward  P 19 

Butieraeld,  J.  F — 

Bylleaby  ACo.,  H.  M 19 

Byrne  Const.  Co.,  M.  P 19 

Camp  Company,  H.  B — 

Carman  A  Co.,  Charles  Whit- 
ney  19 

Carney  Bros.  Co 20 

Central  Electric  Co 5 


Central  Manufacturing  Co..  20 

Chicago  Si.  Alton  Ry 12 

Chicago  Die  &  ElectrlcCo...  — 

Chicago  Edison  Co 4,  12 

Chic.  Fuse  Wire  A  Mfg.  Co. . .  — 
Chicago  Insulated  Wire  Co..~ 

C.  M.  ASt.  P.  R.  R — 

Clark  Wirel.Tel&  Tel  Co., T.E.15 

Coey  A  Co.,  C.  A 12 

Columbia  Incand.  Lamp  Co..  2 
Columbus  Ins.  Wire  &  Br.  Co.l2 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 1 

Coolldge,  Marshall  H 21 

Crescent  Co — 

Crescent  Ins.  Wire  A  Cbl.  Co.  1 
Crocker-Wheeler  Company.. 23 
Crouse-Hinds  Electric  Co.  ..24 
Crumb  A  Company,  W.  H....19 

Cutler-Hammer  Mfg.  Co 4 

Cutter  Elec.  A  Mfg.Company  1 

D.  A  W.  Fuse  Company — 

Dearborn  Drug  A  Chem.Wks.  16 

Diamond  Meter  Company — 

Dickey-Sutton  Carbon  Co 4 

Dixon  Crucible  Co.,  Joseph..  16 
Duncan  Electric  Mfg.  Co..  ..11 

Dustin  Co..  Chas.  E 13 

Dyar,H.  W — 

Eccleslon  Lumber  Co 20 

Economical  Elec.Lamp  Co...  I 
Edison  Decorative  A  Minia- 
ture Lamp  Department..  ..10 

Edison  Mfg.  Company 17 

Edwards  A  Company 10 

Egan.  J.  J 9 

Electrical  Englueerlnatitute.l2 

Electric  Appliance  Co 10 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company.. .19 
Emmons  Eiec.  Const.  Co 19 


Empire  Wire  Co 9 

Ewing-Merkle  Electric  Co..  .13 

FahnestockTransmitterCo...l4 

Felt  A  Co.,  Chas.  E — 

Field,  C.  J 7 

"For  Sale"  Advertisements..  12 
Ft.  Wayne  Elec.  Works..  Inc.33 
Fostoria  Incand.  Lamp  Co.   — 

Fowler,  John  H 21 

Fowler-Jacobs  Company 21 

General  Electric  Co 9 

General  EngineeringCo.,Thel9 
General     Incandescent     Arc 

Light  Company — 

General  Incand.  Lamp  Co — 

Gould  Storage  Battery  Co 6 

Gt.  We&t.Smeit.  A  Refining  Co.— 
Green  Fuel  Economizer  Co . .  17 
Gregory  Electric  Company  . .  12 

Hart  Mfg.  Co 12 

Hartford   Steam    Boiler    In- 
spection A  Insurance  Co. .  .— 

Harvey,  W.  H 19 

Hobart  Elec.  Mfg.  Company.,  i 

Hoffman,  G.  W 13 

Holmes  Fibre-Graph.  Co — 

Hopkins  ACo..  A.  P — 

Humphrey.  Henry  H 19 

Illinois  Electric  Specialty  Co.l4 

IllinoiB  Maintenance  Oo 12 

Incandescent  Electric  Light 

Manipulator  Company 10 

Indiana  Rub.  A  Ins.  W.  Co. . .  1 
India  Rubber  A  Gutta  Percha 

Insulating  Company — 

International  TeLMfg.  Co.  ..14 

Jackson.  D.  C.  A  W.  B 19 

Jeffrey  Manufacturing  Co — 16 
Jewell  Electrical  Inst.  Co,...~ 

Johnston.  Thomas  J II 

Jones  A  Son,  J 4 


Jones  Perpetual  Ledger  Co...— 

Kartavert  Manufacturing  Co.— 
Kellogg  Switchboard  A  Sup- 
ply Company 15,  21 

Klein  A  Sons,  Mathlas 20 

Kohler  Brothers 19 

Kuhlman  ElectrlcCo 18 

Leather  Preserv.  M.  Corp  — 16 

Leffel  A  Co.,  James 16 

Lindsley  Brothers  Company.. 21 

Loud's  Sons  Co.,  H.  M — 

Lowell  Model  Co — 

Machado  A  Roller...; 7 

Ma] thy  Lumber  Company..  .31 

Manhattan  El. Supply  Co — 

Marinette  Iron  Wks.  Mfg.  Co.l6 
.11 
21 
.10 
.  1 
.10 
.19 


Matthews  A  Bros. .  W.  N . . . 

Maus  A  Co.,  H.  11 

McLennan  &  Company,  K . . 
Mechanical  Appliance  Co.. 
Mica  Insulator  Company... 
Michaels  A  Hilly 


Minneapolis  Elec.AConst.Co.— 

Miscellaneous  Advs 12 

Monarch  Fire  Appl.  Co — 

Monon  Railroad 14 

Monson  Burmah  Slate  Co....  11 

Moon  Mfg.  Co.,  The 14 

Morse  Cedar  Company 21 

Mueller  Company,  William. .20 
Munsell  ACo.,  Eugene — 

National  Carbon  Co 5 

National  Electric  Co 10 

National  India  Rubber  Co. . ..  J 

National  Signalling  Co l.^ 

National  Tel.  Supply  Co — 

Nernst  Lamp  Co — 

New  England  Butt  Co 9 

New  York  Central  Lines Iti 


New  York  Ins.  Wire  Co .11 

N.  Y.  Safety  Steam  Power  Co.— 

Nickel  Plate  Road 16 

Northwestern  Electric  Co.. .  — 
Norton  Elec'l  InstrumientCo.— 


Okonite Company,  The. 
Osborn-Morgan  Co 


For    Ol^fseiifi^cl    IinclesK:    of    .A-d-v^rtiseixii^iit:® 


Page  AHill  Co 20 

Paiste  Co.,  H.  T 18 

Paragon  Fan  A  Motor  Co — 

Perrlzo  A  Sons 20 

Phelan.  D.  W 20 

Phelps  Co.  The 17 

Phillips,  Eugene  F 11 

Phillips  Insulated  Wire  Co.. 11 

Phoenix  Glass  Company — 

Phosphor-Bronze  S.  Co 16 

Pierson  ElectrlcCo — 

Pignolet,  L.  M 10 

Pittsburg  Sewer  Pipe  A  Con- 
duit Co 7 

Pittsburg  A  L.  S.  Iron  Co 21 

Porter  Cedar  Company 20 

Relsinger,  Hugo — 

Reynolds  El.  Flasher  Mfg.Co.— 

Roebllng'sSonsCo.,  J.  A 24 

Roper  Lumber-Cedar  Co — 

Safety  Ins.  Wire  A  Cable  Co.  10 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Company.— 

Scbott.W.H 19 

Shelby  Electric  Company  ...  1 
Simplex  ElectricalCo.,  The..  1 
Simplex  Elec.  Heating  Co..  ..11 

Smith  Co.,S.  Morgan 16 

Sprague  Electric  Company. . .  10 

Standard  Elec'l  Mfg.  Co 7 

Standard  Pole  A  Tie  Co 20 

Standard  Tie  Company 20 


Standard  Dnderg.  Cable  Co.  .— 

Stanley  Instrument  Co 7 

Stanton,  LeRoy  W 19 

Sterling  A  Son,  W.  C 21 

Sterling  Electrical  Mfg.  Co. .24 
Sterling  Electric  Company...— 
Sterling  Varnish  Co.,  The....  4 
Stilwell-Blerce  A  Smlth-Valle 

Company 9 

Stow  Mfg.  Company i 

Stromberg-Carlson  Tel.  Mfg. 

Company 15 

Sturtevant  Company,  B.  F...24 
Swedish-American  Tel.  Co    ,— 


Tod  Company,  William... 

Torrey  Cedar  Company 

Towers  Pin  A  Bracket  Co. 

Valentine- Clark  Co.,  The  .. 
Varley  Duplex  Magnet  Co.. 
Vulcanized  Fiber  Company. 


.17 
.20 
.31 


Wabash  R.  R — 

WaclarkWlreCo ,.   1 

Wagner  Electric  Mfg.  Co 8 

Walker  Electric  Co 5 

Walsh's  Sons  A  Companj  ....  12 

Warren  Elec.  Mfg.  Co 18 

Western  Electric  Company...  4 

Western  El.  Supply  Co — 

Western  Lumber  A  Pole  Co.. 21 
Westinghouse      Electric     A 

Manufacturing  Co 22 

Weston  Electrical  Inst.  Co. ..  1 
Whitehead  Machinery  Co.,,.— 

Whltmore.  A.  E 21 

Wilmerdlng,  C.  H — 

Woolley  Fdy.  A  Mach.  Wks.. 16 
Worcester  Company,  C.  fl ....  20 


Yost  Electric  Mfg.  Co. 
Young.  A.  B 


.12 
.11 
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If  you  want   Wires    or    Cables    insulated    w 
HIGHEST     CLASS     INDIA     RUBBER 
INSULATION    vou     should 
buy     .... 


H^ 


M    you     should 


rith   the  ^^  ^fl 


Complete    stock    of 

all  sizes  constantly  on  hand 

for  sale  at  lowest  market  prices  by 

CHICAGO  EDISON  COMPANY, 


WRITE  FOR  PRICES. 


139  ADAMS  STREET,  CHICAGO. 


WESTERN 
ELECTRIC 
COMPANY 

CHICAGO  NEW  YORK 

ST.  LOUIS  PHILADELPHIA 
DENVER  KANSAS  CITY 


^Y.  E.  Motor 
nU'eet  Couiieeted  to  Band  !^a^v 


Perfection  Dry  Battery 

Povsfer  Motor 

For  Models,  Small  Fig- 
ures, Sewing  Machines, 
Jewelers'  Lathes,  Dental 
Drills  and  Phonographs 

Wintlings,  2,  4  and  6  volts 
List  price,  99.00 

J.  JONES  &  SON 

Manufactufers  of  ElBCtrioal  Apparatus 
64  CORTLANDT  ST.  NEW  YORK  CITY 


NEW  FIELD   REGULATOR 

1111211  Design — Perfect.      Construction — The 

■  m.  Best. 

_ll_.  .—J.     Deterioration  of  resistance  impossible. 
X  '  '      Will  carry  overloads  without  injury. 

Grounding  impossible — owing  to  the  material  con- 
struction of  the  base  and  method  by  which  the  current- 
carrying  parts  are  connected. 

The  method  of  control — smooth  and  easy — will 
not  stick — nor  will  the  jar  of  machinery  cause  any 
deviation  of  the  lever. 

THE  CUTLER-HAMMER  MFG.  CO. 


MILWAUKEE 


LOW 

IN 

PRICE 


Bra.ncK 

New  York 

136  Liberty  St. 

Boston 
176  Federa.1  St, 


Offices 

CKlcaLgo 

1232  Monadnock  Bldg. 

Pittsburg 
319  Frick  Building 


STERLING    EXTRA    INSULATING    VARNISH. 

sterling  Extra  Black  FlnlBhing;  Varnish, 

Sterlings  Black  Air  Drying  Varnish, 

Sterling  Black  Core  Plate  Varnish. 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A.  Brougham  St.,  Blacklrlars  Aoad,  Salford,  Manchester,  Englant, 


ELECTRIC   HEATING  APPLIANCES 


....OF  ALL  KINDS.... 

AMERICAN  ELECTRICAL  HEATER  COMPANY, 

Write  lor  Catalogue.  ITahd  19  Spencer  Street,  DETROIT,  MICH. 


O    A    R    B 


IM 


FOR  OPEN  AND  ENCLOSED  ARC,  ALL  SYSTEMS. 


THE  DICKEY  SDTTON  CARBON  COMEINT; 


LANCASTER,  O. 

OUR  ENCLOSED  ARC  CARBONS  ARE  STRAIGHT,  CORRECT  AS  TO  DIAMETER,  MAKE  SMALLEST   POSSIBLE 
DEPOSIT  ON  GLOBES,  AND  GIVE  A  STEADY  WHITE  LIGHT;  NOT  VIOLET  RAYS,  on  request  will  mail  samples. 


November  7,  1 903 


WESTERN    ELECTRICIAN 


IT'S  A  GOOD  HABIT 


TO   USE 


l-X-L  WEATHER-PROOF  WIRE 

SEND   FOR  SAMPLES    AND   PRICES. 

rr  NEVER      jK  ^  ~~' 

iOisAPTONTS.jf  GEHEltAL    WESTERN  AGENTS  ^  DisAppoiura  . 

264=266=268=270   FIFTH    AVENUE,  CHICAGO. 


A  FEW  FIGURES  FROM  OHIO. 

Cleveland,  Ohio,  Oct.  7,  1903. 


In  our  advertising  matter  published  four  months 
ago  we  showed  that  there  were  onlv  46  central 
stations  in  the  United  States  in  towns  of  10,000 
or  upwards  that  were  not  using  Columbia  Enclosed 
Arc  Carbons.  Since  that  time  we  have  made  a 
gain  of  25  per  cent,  with  only  a  few  more  counties 
to  hear  from. 

YOURS  VERY  TRULY, 

National  Carbon  Company 


BUILDERS  OF 


Switchboscrds 

FOR 

MuIti-VoItage 

Alternating  Current 

and  Street  Railway  Ple>.nts 

Walker  Clectric  Co., 


NEW  YORK 

39  Cortlondt  St. 


Main  Office 

PHILADELPHIA 

25rd  a^nd  Noble  Sts. 


CHICAGO 

Old  Colony  Bldg. 


WESTERN    ELECTRICIAN 


Noveiiilier  7,   T903 


NEW    YORK. 

Storage  Battery  Installations 


■FOR- 


TRADE    MARK. 


RAILROAD  REGULATING,  LIGHTING.  POWER  AND  ISOLATED  PLANTS. 

COULD  C,  E-M-F  BOOSTER  SYSTEMS. 

SALES  OFFICES: 

Boston,  89  State  Street  Chicago.  Rookery  Building  New  York,  25  West  33d  Street 

Century  Electric  Company,  San  Francisco,  Cel.  Pittsburg  Engineering  Company,  Pittsburg,  Pa. 

WORKS:    DEPEW,   N.  Y. 
BULLETINS  FURNISHED   ON  APPLICATION. 


CLASSIFIED    INDEX   OF    ADVERTISEMENTS. 


AocH  Books,  Perpetual. 

Jones  PerpctiiaL  Ledger  (Jo. 
Adlusters,  Inc.  Ijamps. 

Inc.  El.  Lt.  Manipulator  Co. 
Anchors  (Tel.  A  TeL) 

Matthews  A  Bio..  W.  N. 
Annnnciators. 

Central  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co 

Manliattan  Elec.  Supply  Co, 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Automobiles. 

Coey  A  Co.,  C  A. 
Batteries  and  Jars. 

Central  Electric  Co. 

EdlBon  Mfg.  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Manbatian  Elec.  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

BellSt  Buzzers,  Etc. 

central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Manhattan  Elec  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  Oressinff. 

Dixon  Crucible  "-o-- "i     '^^^.^ 
Leather  Preserver  Mfg.  Corp. 

"Sfhet Preserver  Mfg.  Corp. 

Blowers. 

Sturtevant  Co..  B.  r- 
Roller  Compounds. 

Dearborn  Drug  &  Chem.  Wks. 

Boilers.      _.,         _ 

Babcock  &  Wilcox  Co. 
rilinols  Maintenance  Co. 
N  Y  Safety  Steam  Power  Co. 
Whitehead  Machinery  Co. 

Books,  Electrical. 

Electrician  Publishing  Co. 

Brushes. 

Central  Electric  Go. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 

Western  Electric  Company. 
Cable  Haneers. 

National  Tel.  Supply  Co. 

Western  Electric  Co. 
Cables. (See  Wiresand  Cables) 
Carbons,     Points     and 

Plates.         ,    „ 

Central  Electric  Co. 

Chicago  Edison  Co. 

Consumers  Carbon  Co. 

Dickey -Sutton  Carbon  Co. 

Electric  Appliance  Co. 

National  Carbon  Go. 

Reislnger,  Hugo. 

Western  Elect.  Supply  Go. 

C  as  tinges. 

New  England  Butt  Co. 
Smith  Co.,  S.  Morgan. 

Chains. 

Jeffrey  Mfg.  Co. 
Circuit  Breakers. 

Cutler-Hammer  Mfg.  Co. 
Cutter  Elec.  A  Mfg.  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
Western  Electric  Company. 
Westlnghouse  El.  &  Mfg.  Co. 
Coal  and  Ashes    Hand- 
ling Machinery. 
Jeffrey  Mfg.  Go. 

Coils  and  Slaenets. 

Varley  Duplex  Magnet  Co. 
Western  Electric  Co. 

Commutator  Compound. 

Allen  Co..  L.  B. 
Egan,  J.  J. 
McLennan  &  Co.,  K. 
Conduit  and  Conduits. 

Alphaduct  Mfg.  Co. 
American  Circular  Loom  Co. 
American  Conduit  Company. 
American  Stone  Conduit  Co. 
Camp  Company,  H.  B. 
Central  Electric  Co. 
Electric  Appliance  Go. 
Field.  C.  J. 

Pittsburg  Sewer  Pipe  A  Con- 
duit Co. 
Spracjue  Electric  Co. 
WOBtern  Elect.  Supply  Go. 


Contractors  and  Electric 
liisht  Plants. 

Crocker- Wheeler  Co. 
Ft.  Wavne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Sprague  Electric  Go. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Go. 
Westlnghouse  Elec.&Mfg.Co. 

Cross-Arms,     Pins     and 
Brackets. 

Berthold  A  Jennings. 
Central  Electric  Co. 
Central  Manufacturing  Go. 
Eccleston  Lumber  Co. 
Manhattan  Elec.  Supply  Co. 
Standard  Pole  &  Tie  Co. 
Towers  Pin  A  Bracket  Co. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 

Cut-Outs  and  ti^if'itches. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Grouse- Hinds  Electric  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
Manhattan  Elec.  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Dynamos  and  JUotors. 

Central  Electric  Co. 
Crocker- Wheeler  Co. 
Dustin  Co.,  Ghas.  E. 
Ewing-Merkle  Elec.  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc 
General  Electric  Co. 
General  Inc.  Arc  Light  Go. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Illinois  Maintenance  Co. 
Jones  A  Son,  J. 
Mechanical  Appliance  Co, 
National  Electric  Co. 
Northwestern  Electric  Go. 
Sprague  Electric  Co. 
Stow  Manufacturing  Co. 
Sturtevant  Co.,  B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 
Whitehead  Machinery  Co. 

Economizers,  Euel 

Green  Fuel  Economizer  Co. 

Electric  Heatins  Appl. 

American  filec.  Heater  Co. 
Simplex  Elec.  Heating  Co. 
Western  Electric  Co. 

Electric  Bailirays. 

Crocker-Wheeler  Company. 
General  Electric  Go. 
Sprague  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Electrical   and    mechan- 
ical Engineers. 

Alloway  Electric  Co. 
Arnold  Elec.  Power  Stat'n  Co. 
Badt,  F.  B. 
Baker  A  Co.,  W.  E. 
Brown,  Chas.  L. 
Bryan,  Wm.  H 
Burch.  Edward  P. 
Buttertteld   J.  F. 
Byllesby  A  Co.,  H.  M. 
Byrne  Const.  Co.,  M.  P. 
Carman  AGo.,  Chas. Whitney. 
Crumb  A  Company,  W.  H. 
Emmons  Elec.  Const.  Co. 
Fell  AGO.,  Chas.  E. 
General  EngineeringCo.,Tbe 
Harvey,  W.  H. 
Humphrey.  Henry  H. 
Jackson,  D.  C.  A  W.  B. 
Kohler  Brothers. 
Michaels  A  Hilly. 
Sargent  &  Lundy. 
Schott,  W.  H. 
Stanton.  Lo  Roy  W. 
Wllmerdlng,  C.  H. 

Electrical  Instruments. 

(Hecordlng  and  Testing.) 
Central  Electric  Co. 
Diamond  Meter  Co. 


Duncan  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Go. 
Illinois  Elec.  Specialty  Co. 
Jewell  Electrical  Inst.  Go. 
Machado  &  Roller. 
Norton  Elec'l  Instrument  Co. 
Pignolet.  L.  M. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Go. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 
Weston  Electrical  Inat.  Co. 

Electro-Plating   Ulach'y. 

Crocker-Wheeler  Company. 
General  Electric  Co. 

Elevators- Conveyors. 

Jeffrey  Mfg.  Co. 

Engines,  Oas  and  6as»- 
line. 

Lowell  Model  Co. 
Marinette  Iron  Wks.  Mfg.  Co. 
Woolley  Kdy.  A  Mach.  Wks. 

Engrines.  t^team. 

Allis-Chalmers  Company. 
Dustin  Co.,  Chas.  E. 
Illinois  Maintenance  Co. 
N.  Y.  Safety  Steam  Power  Co. 
Sturtevant  Co.,  B.  F. 
Tod  Company,  WiUiam. 
Whitehead  Machinery  Co. 

Fans  and  Fan  Slotors. 

Central  Electric  Co. 
Crocker-Wheeler  Company. 
Edison  Mfg.  Go. 
Ewing-Merkle  Elec.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  EL  &  Mfg.  Co. 

Fibre. 

Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

Files. 

Barnett  Co.,  G.  &  H. 

Fire  Extinguishers. 

Monarch  Fire  Appliance  Co. 
Fixtures.  Oas  and  Elec. 

Beardslee  Chandelier  Mf  g.Go. 
Flashers. 

Reynolds  E'.  Flasher  Mfg.  Co. 

Flexible  (Shafts. 

Stow  Mfg.  Go. 

Forges. 

Sturtevant  Co.,  B.  F. 

Fuses  and  Fuse  Wire. 

Central  Electric  Co. 
Chicago  Die  A  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg.Co. 
D.  &  W.  Fuse  Company. 
Electric  Appliance  Go. 
Manhattan  Elec.  Supply  Go 
Western  Eiecinc  Company. 
Western  Elect.  Supply  Co. 

Globes,    Reflectors    and 
a^hades. 

American  Refl.  A  Lighting  Co. 
Fostoria  Incan.  Lamp  Co, 
Phcenlx  Glass  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Graphite  Specialties. 

Dixon  Crucible  Co.,  Jos. 
Holmes  Flbre-Graphlte  Co. 

Heating   (ExhauNt 
t^team). 

Amer.  District  Steam  Co. 

Heating     and    Ventilat- 
ing Apparatus. 

Sturtevant  Go.,  B.  F. 

Holders,  Inc.  Lamps. 

Incandesent    Electric   Light 
Manipulator  Co. 
Inspection  A  Insurance. 

Hartford   Steam    Boiler   In- 
spection &  Insurance  Co. 


Insulating;  Iflachinei^. 

New  England  Butt  Co. 

Insulators  and   Insulat- 
ing materials. 

Akron  Smoking  Pipe  Co. 
American  Electrical  Works. 
American  Steel  &  Wire  Go. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
Kartavert  Mfg.  Co. 
Maiihatlan  Elec.  Supply  Co. 
Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
OkoniteCo.,  The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Go. 
Standard  Vitrified  Cond.  Co. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Go. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

Lamps,  Arc. 

Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
.    Gregory  Electric  Co. 

Manh;iUan  lOlec.  Supply  Co. 
Nernst  Lamp  Co. 
Osborn-Morgan  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Lamps,  Incandescent. 

Bryan-Marsh  Company. 
Buciieye  Electric  Company. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Colunibia  Incan.  Lamp  Co. 
Economical  Elec.  Lamp  Go. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept. 
Electric  Appliance  Co. 
Ewing-Merkle  Elec.  Co. 
Fostoria  Incand.  Lamp  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Nernst  Lamp  Co. 
Phelps  Co..  The 
Sawyer-Man  Elec.  Co. 
Shelby  Electric  Co. 
Standard  Elec'l  Mfe.  Co. 
Sterling  Electrical  Mfg.  Go. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Lamps,      Incandescent— 
Beplacers  A  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 

Lamps,  IVernst. 

Nernst  Lamp  Co. 

Lightning  Arresters. 

Central  Electric  Go. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
'  General  Electric  Co. 
Rfanhattan  Elec.  Supply  Co. 
Western  Electric  Co. 

Linemen^B  Climbers. 

Klein  A  Sons,  Mathlas. 

magnet  Wires. 

(See  Wires  and  Cables.) 

mechanical  I>raft. 

Sturtevant  Co.,  B.  F. 
Mica. 

Mica  Insulator  Co. 
Munsell  &  Co.,  Eugene. 

mining  Apparatus,  Elec. 

Crocker- Wneeler  Company. 
General  Electric  Co. 
Jeffrey  Mfg.  Go. 
Western  Electric  Go. 
Westlnghouse  El.  &.  Mfg.  Co. 

motors.  (See   Dynamos    and 
Motors). 

IWippers  and  Pliers, 

Klein  &  Sons,  Mathlas. 
Patent  Attorneys. 

Johnston,  Thomas  J. 


Phosphor  Bronze. 

Phosphor  BronzeSm.Co..Ltd. 

Platinum. 

Baker  &  Company. 

Poles  and  Ties. 

Beidler  A  Co.,  Francis. 
Berthold  &  Jennings. 
Brooks.  Hall  L. 
Carney  Bros.  Co. 
Coolldge,  Marshall  H. 
Eccleston  Lumber  Co. 
Fowler,  John  H. 
Fowler-Jacobs  Company. 
Hopkins  AGO.,  A.  P. 
Kellogg  Switch.  A  Sup.  Co. 
Lindsley  Bros.  Co. 
Loud's  Sons  Co.,  H.  M. 
Maltby  Lumber  Go. 
Mans  A  Co.,  H.  H. 
Morse  Cedar  Co. 
Mueller  Company.   William. 
Page  &  Hill  Company. 
Perrizo  A  Sons. 
Phelan.  D.  W. 
Pittsburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Roper  LumbtT-Cedar  Co. 
Standard  Pole  A  Tie  Co. 
Standard  Tie  Company. 
Sterling  &  Son.  W.  C. 
Torrey  Cedar  Co. 
Valenttne-Clark  Co.,  The 
Western  Lumber  A  Pole  Co. 
Whitmore,  A.  E. 
Worcester  Co.,  C.  H 

Polish  (metal). 

Hoffman,  Geo.  W. 

Porcelain. 

Akron  Smoking  Pipe  Co. 

Poorer  Transmission 
machinery. 

Jeffrey  Mfg.  Co. 
Smith  Co..  S.  Morgan. 
Stilwell-Blerce  Smith- Valle. 
Pulleys. 
smith  Co.,  S.  Morgan. 
Stilwell-Blerce  Smlth-Valle. 

Kail  Bonds. 

American  steel  &  Wire  Co. 

Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 

Refiners. 

Gt  AVest.Smelt.ARefiningCo, 

Re -Winding— Repairs. 

Chicago  Edison  Co. 
Gregory  Electric  Co. 
Northwesiern  Electric  Co. 
Pierson  Electric  Co. 

Rheostats. 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Western  Electric  Go. 
Westlnghouse  EL  &  Mfg.  Co. 

Schools  and  Colleges. 

Electrical  Engineer  Inst. 
i$econd-Hand  mach^y. 

Dustin  Co  .  Chas.  E. 
Dyar,  H.  W. 
Gregory  Electric  Go. 
HI.  Maintenance  Co. 
Matthews  &  Bro..  W.  N. 
Northwestern  Electric  Co. 
Pierson  Electric  Co. 
Walsh's  Sons  &  Co. 
Whitehead  Machinery  Co. 

Mlate. 

Monson  Burmah  Slate  Co, 
Young.  A  B. 

Sockets  A  Receptacles. 

PaisteGo.,  H.  T. 
Yost  Elec.  Mfg.  Go. 

Soldering   Sticks.  Salts 
and  Paste. 

Allen  Co.,  L.  B. 
Crescent  Co. 
Western  Electric  Co. 

Speaking  Tubes. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supi>ly  Co. 
Western  Electric  Co. 
Western  Elec,  Supply  Co. 


Speed  Indicators. 

Weston  Electrical  Inst.  Co. 
Springs. 

American  Steel  A  Wire  Co. 
Storage  Batteries. 

American  Battery  Go. 
Electric  Storage  Battery  Co 
Gould  Storage  Battery  Co. 

Supplies,  General  Elec. 

Central  Electric  Go. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Ewing-Merkle  Electric  Co. 

General  Electric  Go. 

Manhattan  Elect'l  Supply  Co 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
S^vitchboards. 

CroLise  Hinds  Electric  Co. 

Gen.  Incand.  Arc  Light  Co 

Walk^jr  Electric  Co, 
Telephones,     Telephone 

material    and   Switch- 
boards. 

American  El.  Telephone  Co 
Automatic  Electric  Go 
Central  Electric  Co. 
Fahnestock  Transmitter  Co. 
International  TeL  Mfg  Go 
Kellogg  Switchb.  A  Sup.  Co 
Manhattan  Elec.  Sui)ply  Co 
Moon  Mfg.  Co  ,  The. 
National  Signalling  Co. 
Sterling  Electric  Co. 
Stromberg-Garlson  Tel.  M.  Co, 
Swedish-American  Tel.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Tools. 

Klein  A  Sons,  Mathlas 
Western  Electric  Co. 

Transformers. 

Central  Electric  Company. 
Crocker-Wheeler  Company 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
National  Electric  Co. 
Wagner  Electric  Mfg.  Co 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 
Trucks,  Electric  Car. 
General  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co 

Turbines.Water  Wheels 

Leffel  A  Co.,  Jas. 
Smith  Co.,  S.  Morgan. 
Stilwell-Blerce    Smlth-Valle. 
Varnishes. 

Sterling  Varnish  Go. 

Vulcanized  Fibre. 

Vulcanized  Fibre  Go. 

^VireleNsTel.Apparalns. 

Clark  W  irel.TelA  Tel.Go.,T.E. 
National  Signalling  Co. 
W  ire    mf  a!>.uring     m  a- 
ehines. 

Minneapolis  Elec.  A  Const.  Co. 

Wires  and  Cables-mag- 
net Wires. 

American  Electrical  Works. 

Amer.  Insul.Wire  A  Cable  Co. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Chicago  Insulated  Wire  Co. 

Columbus  Ins.  Wire  A  Brass 
Co. 

Crescent  ins.  Wire  A  Gbl.  Co. 

Electric  Appliance  Co. 

Empire  Wire  Co. 

General  Electric  Go. 

Indiana  Rub.  A  Ins.  Wire  Co. 

India  Rubber  A  Gutta  Percha 
Insulating  Co. 

Kellogg  Switch.  A  Sup.  Co. 

Manhattan  Elec.  Supply  Go. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co 

OkoniteCo.,  The. 

Phillips,  Eugene  F. 

PhlHlps  Insulated  Wire  Co. 

Roebllng's  Sons  Co.  J.  A. 

Safety  Ins.  Wire  A  (able  Co 
ig  Simplex  Electrical  Go. 
f  Standard  Underground  C.  Co. 

Waclark  Wire  Co.    - 

Western  Elec.  Supply  Co. 

Western  Electric  Company. 


li^or    A.li>lx^l3etiO£iLl    Indole     of    A.<X'sr&t"tX^Gi:xxG±'x±^     «So©     P*^gi:e     3. 
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*  UiUK     BT    THE    MOST    SKILLED    WORKJIEN. 

{  STANDARD  ELECTRICAL  MFG. 
{  COMPANY,     :     Niles,  Ohio. 


LONG  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 


•••••••••******-**-**********************************iH<4. 


THE 

'MZr  TYPE 


* 

* 

-K     '.dUd  BKUADWAY,  NEW  TQKK  CITY,  N.  Y.,        Ur  Tour  Nearest  Supply  House.      J 

*****¥**¥*¥¥*¥¥*-¥-*¥¥*¥*¥***¥**¥-¥¥*¥¥AH^l^¥JfA^*^^L^*.^*^^** 


Diam.of  body,  6  in  ,  of  base  flange  7!^  in. 

MACHADO    & 

203  BROADWAY,  NEW  YORK  CITY,  N.  Y., 


LP 

DIRECT-CURRENT 

INSTRUMENTS 

Are  winners.  Scales  are 
equally  divided,  indications 
are  dead  beat,  high  range  am- 
meters have  separate  shunts 
and  the  cases  are  of  heavy 
polished  brass. 

Prices  are  right,  the  list 
figure  for  the  meter  illustrated 
for  instance,  being  $16.50. 

WRITE  FOR  DISCOUNTS  TO 

ROLLER, 

Or  Your  Nearest  Supply  House. 


'^'y  "AlpKaduct" 
^     Flexible 

Conduit 


^^, 


for 

Interior 

Wiring  "^ 

aLnd  note  the  ^s^j' 

Superiority. 

Write  for  Sample  and  "Pipe. 

ALPHADUCT  MFG.  CO. 

522-524  W.  Twenty=Second  St. 
NEW  YORK. 


»#WMMA«MAMniM«MM««lMMM».^««MIAMi^^«MHM^^«MIIM 


LARGE 
FACTORIES 
IN  EAST 
AND  WEST. 
MODERATE 
PRICES. 
PROMPT 
DELIVERIES. 

Write  or  telephone  your  requirements  and  we  will  submit  samples  aud  prices. 

TELEPHONE  5928  BROAD. 

Agents— F.  B.  Badt  A  Co.,  Monadnock  Block,  Chicago,  111.        The  W.  G.  Nagel  Electric 
Co.,  Toledo,  Ohio. 

SuruTru^inrrTru"-irrjTrTij — 11  \i  fi  ,  |-^  !■■■■■  "i"  "i"  ■•[■■••i--—  ■■■*■■■■■>—»>—■■—■>■■**  ■>*■—  »**J 


STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago,  III. 


Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturers  of 

VITRIFIED 

GLAY 
CONDUITS 

IN  1,  2,  3,  4  AND   6   DUCT. 

Superior  Conduits  for  under- 
ground wires  a  specialty. 


Genera)  Office  and   Factory: 
PITTSBURG,    KAN. 


Branch  Office  and  Sale  Yard:    2417   East    18th    Street,  KANSAS  CITY,    MO. 


THE  UNITlpECONOMY 

Is  established  in  the  construction  of 

UNDERGROUND 

CONDUITS 


only  by  using  electrolysis-proof 


BITUMINIZED 

FIBRE 

CCNDUIT 


MADE  IN 

ALL  SIZES 

\i  to  IC  INCHES 


SEVEN-FOOT  LENGTHS 

LIGHT,  STRONG,  DURABLE 

Conduits  for  all  Underground  Work 

THE   I903   BOOKLET  TELLS  THE  STORY. 

AMERICAN  CONDUIT  GO. 

170  Broadway  822  Manhattan  BIdg.  336  Macy  St. 

NEW  YORK  CHICAGO  LOS  ANGELES 


ELECTRICITY  FOR  EN6INEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  $2.50. 

ELECTRICIAN  PUBLISHING  CO., 
910  Marquette  Building,  •  •  CHICAOO. 


ACNETIC    SUSPENSION 


STANLEY 

NO  WEAR. 
NO   FRICTION. 


RECORDING   WATTMETERS. 

NO   REVENUE    LOST. 

ALL   CURRENT   USED  RECORDED. 


Send  for  description  and  book  full  of  good  information 

"ABOUT   METERS." 

STANLEY  INSTRUMENT  CO.,  GREAT  BARRINGTON,  MASS.,  U.  S.  A. 

EUROPEAN  OFFICE,  23  Boulevard  des  Italiens,  Paris,  France. 

FOR  PACIFIC  COAST— JNO.  MARTIN  &  CO..  San  Franciaco.  Cal.,  lo3  Angeles,  Cal.  and  Seattle,  Wash. 
A  OC  IMXQ  J    ''"'*  COLORADO,  IDAHO,  MO.VTANA.  NEW  MEXICO  and  WYOMING- 
" '-■  ti  ■"    '  "   1  THE  HENDRIE  S  BOLTHOFF  MT6  &  SUPPLY  CO.,  Denver,  Col. 

FOR  MEXICO-VICTOR  M.  BRASCHI  &  BRO.,  Mexico  City.  
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Why  Multiphase  Plants 
Use  Single  Phase  Motors 
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1— Because  first  cost  of  transformers  is  25  to  50 
per  centm  less  than  for  polyphase  motorsm 

2— Because  transformer  losses  are  25  to  50  per 
centm  less  than  for  polyphase  motors* 

3— Because  line  construction  costs  50  per  centm 
less  than  for  polyphase  motorSm 

4— Because  Wagner  Single  Phase  Motors  do  every ^ 
thing  polyphase  motors  will  do,  and  effect  all 
the  above  economies m 

And  for  many  other  reasons  of  less  importance. 


1 
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j» 


l.i 


30 
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HORSE-POWER. 

Curves   showing  excess   of  transformer  first   cost  for 
polynhase  motors  as  contoareil  w/fA  Single  Phase. 
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HORSE-POWER. 

Curves  showing  oxcess  of  transformer  fosses  for  pofy- 
pftase  motors  as  compared  wftft  Single  Pltase- 


Will  Single  Phase  Motors  Operate  Satisfactorily  on  Small  Generators? 

This  question  is  effectually  answered  by  the  fallowing  datam 


Generators...  I 


Wagner  Motors 


Generators...  I  - 
Wagner  Motors 


Generators. .,2- 
Wagner  Motors 


Generators...  I- 
Wagner  Motors. 


MUNICIPAL 

75  K.  W.,  60  cycles. 
I50  K.  W.,  60  cycles. 
...1  — 10  H.  P.,  operating  buggy  factory. 
I— 7'2  H.  P.,  operating  passenger  elevator. 
2—4  H.  P.,  operating  meat  grinders. 


ELECTRIC    LIGHT    PLANT,    HENDERSON,    KY. 

Wagner  Motors...  1—4  H.  P.,  operating  printing  office. 
2—3  H.  P.,  operating  printing  office. 
1—2  H.  P.,  operating  bottling  works. 
I  — I   H.  P.,  operating  job  printing  office. 
I     '5  H.  P.,  operating  six  ceiling  fans. 


TOTAL    CAPACITY    WAGNER    MOTORS,    100    H.    P. 
WHITEHALL    ELECTRIC    COMPANY,    WHITEHALL,    ILLINOIS 


75  K.  W., 

,..1-25  H. 
I  25H. 
110  H. 


90  K.  W., 
...  I     30  H. 

1-30  H. 

1-30  H. 

1-15  H. 


75  K.  W., 

...1-15  H. 
I  lO  H. 
I-IO  H. 
cutters, 


60  cycles. 
P.,  operating  city  pumping  plant. 
P.,  "    clay  crusher  in  jugfactory. 

P.,  operating  pottery  factory. 

LAUREL    IMPROVEMENT 

60  cycles. 

P.,  operating  wagon  factory. 
P.,  operating  railway  machine  shop. 
P.,  operating  cross-arm  factory. 
P.,  operating  l<nitting  mill. 

CRESCO    LIGHT,    HEAT   AND 

eo  cycles. 

P.,  operating  wood-working  shop. 
P.,  operating  grain  elevator. 
P.,  installed  on  farm,  operatingfeed 
deep  well  pump,  cream  sep't'rs,  etc. 


Wagner  Motors...  10   motors,   miscellaneous  sizes,  operating 
printing  ofTIces,  elevators,  pumping  water 
for  stock  farm,  grinding  feed,  etc. 

TOTAL    CAPACITY    IN    WAGNER    MOTORS,    100    H.    P. 

COMPANY,    LAUREL,    MISS. 

Wagner  Motors...  I     lO  H.   P.,  1 

2—  4  H.   P  ,   !  operating  miscellaneous 
I-  3   H.  P.,    I  plants 

2-  2   H.   P.,    I 

N    WAGNER    MOTORS,    100  H.   P. 

IOWA 

7'=  H.  P.,  operating  machine  shop. 
3—1   H.  P.,  operating    printing  presses  and 
Ice  cream  freezers. 
TOTAL    CAPACITY    IN    WACNER 
MOTORS,    45    H.    P 


TOTAL    CAPACITY 

POWER    CO.,  CRESCO, 

Wagner  Motors...  I 


y^agner  Electric   Manufacturing  Company 


WE    ARE    BUILDERS    OF    THE    ONLY 
SUCCESSFUL    SINGLE    PHASE    MOTOR 


ST,  LOUIS,  C/.  S,  A. 


Our  Single  Phase  Motor  Patents  upheld  by  the  €/.  S.  Cir" 
cult  Court  of  Appeals,  See  decision  in  this  issue  of 
the  Western  Electrician. 
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SMITH-VAILE  ELECTRIC  TRIPLEX  PUMPS 


afford  an  excellent  means  for  pumping  water  for  House  service,  Hydraulic  Elevator  service 
Factories  and  Mills  desiring  an  independent  water  supply,  also  for  Mine  Work  and    :     :     : 

WATER  WORKS  SUPPLY. 

Can  be  located  wherever  electric  current  is  available,  and  require   little  or  no  attention 
after   once   installed.     We  make  steam  and  power    :      :::;;::::::;: 

PUMPING   MACHIWERY  FOR   ALL    PURPOSES. 

Jet  and  Surface  CONDENSERS,  Feed  Water 
Heaters  and  Victor  Turbine  Water  Wheels 

THE   STILWELL-BIERGE  &  SMITH-VAILE  CO., 

DAYTON,  OHIO,  U.  S.  A. 

New  York:  141  Broadway.  Chicag;o:  311  Dearborn  St.  Boston:  73  Oliver  St. 

Philadelphia:  619  Arch  St.  Cleveland:  1116  New  England  BIdg.  Baltimore:  1107  Continental  Trust 

New  Orleans:  304  Hennen  BIdg.  BIdg. 

Sales  Agents:  FREDERIC  NELL,  97  Queen  Victoria  St.,  London,  Eng.    E.  P.  AUSTIN,  Smith  BIk.,  Pittsburg. 


EMPIRE  WIRE  COMPANY. 

HAGNET      WIRE     AND     BARE 
AND    TINNED   COPPER   WIRE. 


I  ROME,  \.  r. 


FACTOeiBS;  USBON,  N.  H. 


CHICAOO  OFFICE)^,  i^    ^.v  o„DDW  ct 
AND  STOCK       I  *"  "•   ^^'^  BVRBN  ST. 


REASONS  WHY 

YOU  SHOULD  USE  J.  J.  EGAN'S  ACME  COMMUTATOR  COMPOUND 


c 


J  J^ CAN  3 

"ACME"  COMMUTATOR 
COMPOUND. 


It  will  not  blacken  the  commutator,  but  polishes 
it  and  keeps  it  bright  and  well  lubricated  Insuring 
the  best  possil^le  contact. 

This  compound  lasts  longer  than  any  other. 

It  prevents  sparking  and  cutting  and  will  not  gum 
up  the  brushes.  It  Is  made  to  stand  heat  and  friction. 


Send  50  cents  for  sample  stick  and  testimonials     Price  50  cents  each ;  $5.00  pef  dozen.    For  sale  by 

I  J.  J.  ECAN,  Sole  Manufacturer.  683  W.  Ohio  St.,  Chicago 


H.  N.  FENNER,  President 

IVIachin 

Bri^iding,  Tapin 

304  PEARL  i 

J.  F.  BLAUVELT,  Agent 

RUSSELL  W.  KNICHT,  Treas 

COIVIF»ANY 
ec-trical    \A/^ire 

ng  Machines.    Cable  Covering  Braiders 

EVIDENCE,  R.  1.,  U.  S. 

urer 

•3 

A. 

EIMOI^AND     OUTT 

MANUFACTURERS  OF 

ery  for   Insula-bins  EZl 

g,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuri 

STREET,            -            -            -            PRC 
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THE  GENERAL  ELECTRIC  COMPANY 


First  Introduced  as  a  Permanent  Feature  of  Transformer  Manufacture  the 


.Section  of  Type  H 
Transformer  CoiL 


Vacuum  Drying  and 
Compound  Filling  Process. 

This  Process  has  Assisted  in  giving  Type  H  Transformers  their 

REMARKABLE  DURABILITY  a„d 
UNEXCELLED  INSULATION. 

Write  for  information. 

Principal  Offices:    SCHENECTADY,  N.  Y. 


Chicago  Office :  Monadnock  Block 


Sales  Offices  in  all  Large  Cities 
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A  little  correspondence  on  your  part  and  some 
on  ours  will  probably  result  in  our  being  able  to 
save  you  from 

4  to  6  cents   on    each   lamp 

EDISON  MINIATURE  LAMPS 

A                                  are  made  in  more  than 
#                                      10,000  varieties, 

'^^|1-^^             for  all  classes  of  work  in  Candelabra   and 
Smm\                     Decorative  Lighting,  Multiple  and  Series 
^K'                       Burning  and  in  all  types  of  Battery  Lamps. 

•v^ra^^M                                                  Miniature  Sockets  and  Recefitacles, 

EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General   Electric  Company,  Harrison,  N.  J. 

Maybe  we  can't  do  it,  but  we  have  been  able  to 
show  these  results  in   so   many   cases   that   the 
chances   are   we   can  do   it   for   you.     Packard 
Incandescent  Lamps  make  the  most  satisfactory 
light  for  commercial  use. 

ELECTRIC  APPLIANCE  COMPANY,  Chicago. 

MICANITE  CLOTH 


HIGH  INSULATOR  FOR  ARMATURES,  ETC. 
NON-ABSORPTIVE,  FLEXIBLE  and  STRONG. 

MICA  INSULATOR  CO. 


ORIGINATORS. 


CHICAGO. 


NEW  YORK. 


SPARKING 


I  tire. 


Reduces  the  working    capacity    of    a 
motor  or  dynamo,  wears  out  the  com- 
mutator, wastes  power  and  nta  y  cause 
All  this  may  be  avoided  If  you  use       ....... 

The  only  article  that  will  PREVENT 
SPARKING.  Will  keep  the  Commu- 
tator in  Rood  condition  and  PRE- 
VENT CUTTING. 

Absolutely  Will  Not  Gam    The    Brushes. 


BO  Cents  per  Stick.  $6.00  per  Dozen. 

SEND  POR  FREE  SAMPLE  STICK. 

Kor  sale  by  all  supply  houses,  or 

K.  Mclennan  &,  CO.  Sole  Manatacturers,  909,  lOO  Wash  I  ngton  St.,  Ch  Icago. 


It  will  put  that  high  gloss  on  the 
Commutator  you  have  so  long  sought 
after. 


^  VOLT  •  AMMETERS, 


POCKET  SIZE, 

For  Testing  Batteries  and  Battery 
Circuits,  Ijocatlng  Faults, 
Grounds,  etc. 

RELIABLE.        ACCURATE. 
Send  for  Circular, 

L.  M.  PICNOLET, 

78-80  Cortlandt  St.,  NfiW  YORK,  N.  Y. 


The  Incandescent  Lamp  Replacer  and 
Cleaner  replaces  and  cleans  any  c.p.  lamp 
■ft  any  height  or  angle. 

Incandescent  Electric  Light  Manipulator  Co.^ 
I  16  Bedford  St.,      Boston,  Mass. 


ELECTRICAL  MACHINERY 

Built  in  capacities  up  to  1,500  K.  W. 
Belted  or  Direct  Connected 


If  you  are  in  the 

market  for 

high  grade    machinery 

for 

Hghting,  power   or 

railway    service 

kindly    communicate. 


Direct  Current  Engine  Type  Geneiator 


Modern  Design  Accurate  Construction 

Unequaled  Performance 


NATIONAL   ELECTRIC   COMPANY 


MILWAUKEE 


CHICAGO:  Old  Coloay  Buildlm; 
PITTSBURG:  Gellatly  &  Co. 


SEATTLE  and  \  Kllbourne  & 

SAN  FRANCISCO:'  Clark  Co. 


KM 


"  SAFETY  '  RUBBER  COVERED 

WIRE    AND    CABLE 


FOR  EVERY  ELECTRICAL  SERVICE. 


IVI 


B.     ACISTIN     &    OO., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  IIVSULATED  WIRE  &  CABLE  CO., 

WORKS:  iayonne,  N.J.  114-lie  MBEKTY  STKEET,  W.  Y. 


D 


YNAMOTORS 

For   Telephone   and   Telegraph   Work 


Used  by  the  leading  companies  and  highly 
recommended  because  of  their  superior 
qualities.  Write  for  new  descriptive  bulletin 
No.  03103. 


SPRAGUE  ELECTRIC  COMPANY, 

Csnaral  Offices:    527  West  34th  Street,  New  York. 
Chicago  Office:    Fisher  Building. 
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PRANK  N.  PHILLIPS.  President. 
C.  H.  WAQGNSEIL,    TREABUHER. 


EUGCNC  F.  PHILLIP* 

GCNENAL   MANAQCn. 


K.  ROWLAND  PHILLIPS.  VicC-PRKS. 
C.  n.  REHINGTON,  Jr..  Sec 


AMERICAN  ELECTRICAL  WORKS, 

PKOVIDENCE,  B.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC   LrCHT  LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  Vobk  Store,  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store,  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  1 1  Pine  Street,   •   NEW  YORK  CITY 

Patent  Causes.  Patent  Soliciting. 


Electric  Heating  Apparatus 

SBND  FOR  64-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 

Cambridgeport,  Mass. 
CniCAaO,  Monadnock  Block. 


STOMBAUGH 
GUY  ANCHORS 
ARE    RIGID 


No    Moving    Parts    to    get 
Broken   or   Out   of   Order. 


Thev    Screw    in    like    an    Augur. 
No  Digging,   Tamping   or  Tilling. 


W.  N.  MATTHEWS  ^  BRO, 

603  Carleton   BIdgr.,  ST.  LOUIS. 


-  I  rj  E        FOR 

Vl     ATE   PURPOSE^ 
Al   H   I    P   PLAIN  OR 
Wl»r*  I    ■■ENAMELED. 

THE  MONSON  BURMAH  SLATE' CO. 

PORTLAND,    ME. 


Por  Electrical  Purposes.    Everything  in  turned 

Slate. 

Only  Firm  in  Vermont  wtio  makes  a  Specialty  of 

Manufacturing  and  Drilling  Small  Slates 

for  Electrical  Purposes. 

I    Di     lUUIlUl    FAIR  HAVEN,  VERMONT. 


DUNCAN  INTEGRATING  WATTMETER 


FOR 


DIRECT  CURRENT  LIGHTING  AND  PQWER. 

MOST  ACCURATE  AND  UP-TO-DATE  METER  UPON  THE  M&RKET. 


DUSTPHOOF 
NO  CONSTANTS 
SENSITIVE 
GOOD  MAGNETS 
LARGE  DIAL 


DUNCAIM  ELECTRIC  MFC  CO., 


LA    FAYETTE,    INDIANA. 

SEND    FOR    DESCRIPTIVE    BULLETIN.    


Crimshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufacture  Crimshaw  and  Competition  Tapes  and  Splicing  Compounds, 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
114.  116  &   118  Liberty  St.,  New    tork. 


BRANCHES  n„2<i,",',^AaO- 


Desplatnes  St- 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO: 
33  Second  St. 


NATIONAL  CODE  STANDARD 

'0,  K,"  Weatherproof  lire. 
Slow  -  Burning  leatlerproof 
and  Slow -Burning  lire. 


Prioes  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co, 

Office  and  Factory:  PAWTUCKET.  R.  L 


REFLECTORS! 


Light  is  useless  if  you  can't  have 
it  where  you  want  it. 

Paragon    Reflectors    throw   the 
light  just  where  you  want  it. 

Our  Incandescent  Reflectors  are 

neat  and  are  superior  to  all  others. 
They  are  green  outside,  glossy 
enamel  white  inside.  Reflecting 
surface.  Made  in  various  styles 
and  sizes.     Get  our  catalog. 


American  Reflector  &  Lighting  Co., 

271-273    FRANKLIN    ST.,    CHICAGO. 
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WAiVT£D,    FOR    SAl^E    and 

limilar  WAWT  COLCSIN  advcrtise- 
mtnts  (50  -words  or  less),  $t.^o  an 
insertion ;  additional  vjords  jc  each. 
POSITIOBT  WAWTEB  advertise- 

men£s   {50  zuords  or  less).   Si  00  an  in- 


POSITION  WANTED. 

As  meter  and  trouble  man.  Am  capable  of 
operating  small  plant  or  doing  wiring;  tiave  had 
experience  with  both  alternating  and  direct 
current.  Graduate  of  I.C.S.  Wages  desired,  $60. 
Address  BOX  266,  care  Western  Electrician,  510 
Marquette  Buildiug,  Chicago. 


POSITION  WANTED. 

As  superintendent  of  construction  or  operat- 
ing electrical  railway.  I  have  been  engaged  In 
electrical  work  fifteen  years,  cnnsisting  of  sup- 
erintending the  constructing  of  roads,  operating 
and  equipping  cars  operated  by  trolley  and 
third  rail.  References  from  my  former  em- 
ployers. I  am  married.  Thirty-two  years  old. 
I  do  not  drink.  Address  BOX  269,  care  West- 
ern Electrician,  510  Marquette  Bldg..  Chicago. 


POSITION     WANTED. 

By  an  electrician  who  can  take  charge  of  con- 
struction and  repairs;  nine  years'  experience; 
have  been  in  present  position  for  six  3  ears;  am 
married;  31  years  old.  At  present  in  charge  of 
all  electrical  machinery  for  one  of  tlie  largest 
mining  companies  in  the  West.  Address  BOX 
272,  care  Western  Blectrlcian,  510  Marquette 
Building,  Chicago. 


WANTED. 

Three  experienced  incandescent  lamp  pales- 
men,  by  an  old  and  well-established  company  not 
in  the  trust.  Applicants  will  please  state  age, 
experience  and  salary  wanted.  Address  BOX 
199,  care  Western  Electrician,  510  Marquette 
Bldg.,  Chicago. 


WANTED. 


Salesman  — Familiar  with  both  alternating 
and  diiect  current  machinery  to  sell  apparatus 
to  central  stations  and  follow  up  inquiries. 
Also  city  salesmen  for  Chicago  experienced  in 
electrical  supply  business.  State  experience 
fully  and  give  references.  Address  BOX  270, 
care  Western  Electrician,  510  Marquette  Bldg., 
Chicago. 


FOR    SALE. 

6  K.  W.  Edison  220-TOlt  motor;  5  H.  P.  Eddy 
220-volt  moior;  1  H-P  Crocker-Wheeler  220- 
yolt  mo  or.  WALSH'S  SONS  &  CO., 261  Wash- 
ington St.,  Newark,  N.  J.. 


FOR  SALE. 

Electric  light  plant  In  town  of  1,000  popula- 
tion. In  fine  shape  and  on  sound  flnancial 
basis.  I  did  not  want  lo  take  it  but  was  obliged 
to  and  now  want  to  sell  it.  New  generator  and 
thoroughly  overhauled  since  taking  possession. 
E.  E.  SECOR.  Butfalo  Center,  Iowa.  , 


FOR  SALE. 


Electric  light  and  waterworks.  Central  Illi- 
nois. City  contracts.  Room  for  extension. 
Nets  now  12  per  cent.  Investigate.  BOX  271. 
care  Western  Electrician,  510  Marquette  Bldg., 
Chicago. 


Bound  Volumes 


V^ESTERN  [lECTRICIAN 


FOR  SAIiE. 


From  Vol.  1  to  Date. 


ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  Building,  CHICAGO 


ff^REGORY: 

ELECTRIC  CO. 

54-62  5.CLINT0N  5T.  CHICAGO 

All  dynamos,  motes,  meters  and  transformers 
listed  by  this  Company  are  at  their  warehouse^ 
ready  for  Immediate  delivery. 

FOR  SALE 

at  a  bargain  if  taken  immediately; 

1-400  K.  W.  Weslirighouse  Allernalor. 

1-200    ••      Stanley  Allernator. 

2-150    "      General  Electric  Alternators. 

3-120 

2-160    "      Wesllnghouse  500  V.  Railway  Genera- 
tors. 

Largest  stock  of  second-band  electrical  appa- 
ratus In  this  country,  tjend  for  our  monthly 
Bargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  guaranteed. 


THIS   IS  THE 

RIGHT   TIME 

IStomoITle"  *■*   ^'^'^^^^^ 

Mu  I  ^.^muDiLt,  agency  pronosftlon, 

which    will   be  given    to   first  apjilicant   from 
each  territory       c.  A.  COEY   A.   CO., 

5311  Cottage  Grove  Ave,.  Chicago, 


MAGNET  WIRE 


ROUND, 
SQUARE 

AND 
RECTAN- 
GULAR. 


MANUFACTURED  BT 


Columbus  Insulated  Wire  and  Brass  Co. 

COLUMBUS,  OHIO. 


AMERICAN"  SIT 

ARE  THE  BEST.    Sand  lor  descrlplive  Circular. 

Absolutely  Non-Infringing. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

EST'D  ies9.      °l7tS.  Clinton  St., Chlcigo,  III, 


Proposals  will  be  received  at  the  Bureau 
of  Supplies  and  Accounts,  Kavy  Depart- 
ment. Washington,  D.  C.  until  VI  o'clock 
noon,  November  24,  1903.  and  publicly 
opened  immediately  thereafter,  to  furnish 
at  the  navy  yards,  Mare  Island,  Cal.,  and 
Puget  Sound,  Wash.,  a  quantity  of  hawse 
pipes,  warping  chocks,  electric  blowers  and 
exhausters,  generating  sets,  arc  lamps,  con- 
duit, wire,  electrical  supplies,  bolts  and 
nuts,  copper  rivets,  washers,  corn  brooms, 
paint  brushes,  feather  dusters,  oakum, 
steel  cable,  window  glass,  coaling  baskets, 
steel  wire  and  copper  nails,  miscellaneous 
hardware  and  hand  tools,  files,  machinists' 
sets,  lampwick,  pump  and  rigging  leather, 
ash,  Oregon  pine  boards  and  piles,  Spanish 
and  Port  Orford  cedar,  mahogany,  sugar 
pine,  cherry,  walnut,  oak,  teak,  poplar, 
spruce,  hickory,  laurel,  locust,  redwood,  fir, 
bar  iron,  pig  lead,  galvanized  sheet  steel, 
bar  steel,  gum  and  flax  packing,  garden 
hose,  paints,  white  and  red  lead,  linseed, 
cylinder  and  lard  oil,  alcohol,  turpentine, 
damar,  asphaltum  and  paraffin  varnish, 
bronzing  liquid,  pitch,  tar,  nitric  and  sul- 
phuric acid,  borax,  pipe  fittings,  gauge 
glasses,  brass  and  iron  pipe,  valves,  pepper, 
cocoa,  mustard,  beans,  salt  beef,  salt  pork, 
raisins,  dumping  tubs,  diving  apparatus, 
blank  books,  pencils,  pens,  ink,  typewriter 
paper,  toilet  paper,  miscellaneous  station- 
ery, candles,  laundry,  castile  and  salt-water 
soap,  sapolio  and  cotton  waste.  Blank  pro- 
posals will  be  furnished  upon  application 
to  the  Navy  Pay  Offices,  San  Francisco, 
Cal.,  and  Seattle.  Wash.  H.  T.  E.  HAR- 
IRIS.  I'ai/nin-'^trr  (imcral  U.  S.  N.      10-21-03. 


ALTON' S 

1904 
COW- Boy 


TRADE-MAKli 


Copyright,  1903,  by 

Chicago  &  Alton 

Railway. 


ART    CALENDAR 

Fourgraceful  poses  from  life;  figuresten  inches 
high,  reproduced  in  qblors  by  a  process  far  su- 
perior to  lasl  year's  calendar.  Highest  example 
of  lithographic  art. 

"THE    ONLY   "WAX" 


to  own  one  of  these  beautiful  calendars  is  to 
send  twenty-five  cents  with  name  of  publication 
in  which  you  read  this  advertisement,  to  Geo. 
J.  Charlton,  Gen'l  Passenger  Agent,  Chicago 
&  Alton  Railway,  Chicago,  III. 

The  best  railway  line  between  Chicago,  St. 
Kotns,  Kansas  City  and  Peoria.  l~ake  the 
"nllon"  lo  ihe  St.  Louis  World's  Fair.  1904. 


FOR  SALE— DYNAMOS. 


DIRECT  CURRENT. 

1100  Light  Siemens  ,t  Ilalske,  125  V. 
1000  Light  Thomson-Houston,  110  V. 

700  Llnlit  Detroit,  12.)  V. 

(iBd  l.l^-hi  Excelsior,  110  V. 

540  Lli;ht  Western,  110  V. 

40U  Ll;;ht  Mayo,  110  V. 

180  Light  Wagner.  125  V. 

100  Light  Westlnghouse,  110  V. 


ALTERNATORS. 

2400  to  3600  Light  General  Electric,  A.  S.  typo, 

2200  v..  60  cycles. 
2400  Light  Kt.  Wayne,  1000  V.,  133  cycles. 
2000  Light  Westlnghouse    1000  V,,  133  cycles. 
2000  Light  Ft,  Wayne,  1100  V.,  133  cycles, 
1300  Light  Thomson-Houston,     1100   V„    125 

cycles 
lOOO'  Light  National,  2000  v.,  125  cycles. 
750  Light  Ft.  Wayne,  1100  V.,  140  cycles. 

53. 


Write  for  stock  list  No. 

ILLINOIS  MAINTENANCE  COMPANY,  1625  MARQUETTE  BLDG.,  CHICAGO. 


maiim'Aijtiii^i 


U.S. METAL  POLisnrs 


OLISMES  ALL  METALS. 


I  I    bEO.W.  norFMAKI 

Z95. £. Washington  St. iNOIANAPDLIS.lNo' 


YOST 

SpecidLlties 

^^=  o/"  the  ^^^= 

Superior  Sort 


Sockets 
Wall  Sockets 
W.  P.  Sockets 

Rosettes 

atll  have 

specia.!  merit 

and  distinctive 

advantages 

Yost  Electric 
Mfg.  Co. 


TOLEDO 


OHIO 


SINGLE  CASE 


THOROUGHNESS  AND 
RELIABILITY 
are  illustrated  in  the  manner  ir> 
which  we  have  provided  for  the 
placing  of  switches  in  wood- 
work on  old  walls  and  in  all 
places  where  a  suitable  recep- 
tacle for  the  switch  was  not 
provided  in  the  construction  of 
the  building. 

THIS    STEEL    WALL   CASE, 
fitted    with     "  Diamond      H 
Switches    (push  button   or  ro- 
tary flush)  ,  meets  all  the  under- 
writers' requirements  and  is 

AN  ABSOLUTELY  SAFE 
INSTALLATION! 

THE    HART    MFG.    CO., 

HARTFORD,   CONN, 


ELECTRICAL  ENGINEER- 
ING 1AUGHT   BY    MAIL. 

Write  for  our  free  Illustrated  Book. 
**Caa  I  Become  aa  Electrical  Engloeer?" 

We  teach  Electrical  EngineerincTi  Elec- 
tric Lighting,  Electric  Railways,  Mechan- 
ical Engineering,  Mechanical  Drawing;, 
etc.  at  your  home,  b>  mail.  InetituGe 
indorsed  by  Thos,  A.  Edison. 

Electrical  Engineer  Institute, 
Dept.  K.  240-242  W.  23d  St.,  New  Yorkc 


For  Porcelain  or  Clay  In* 
sulatingSpecialtieSySuchas 
BushlngSy  Knobs  or  Cleats, 
Address, 

THE  AKRON  SMOKING  PIPE  CO., 

MOCADORE,  OHIO. 


A  VALUABLE  BOOK  OF  REFERENCE. 

TELEPHOIMES-Their  CONSTRUCTION  and  FITTING. 

A  Practical  Treatise  on  the  FIttlng-iip  and  Maintenance  of  Ta.ephones  and  the  Auxiliary  Apparatus. 

BY    F.   C.   ALLSOP. 

CONTENTS  : 
CHAPTER  I,— Receivers;    H.— Transmitters;  III,— Magneto  Swltcli-Bells;    IV,— Battery  Switcli- 
Bells;  V -Complete  Instruments;  VI.— Swltcties,  Switchboards  and  Extension  Bells;  VII.~ 
Batteries  for  Telephone  Work;  VIII.— EreotinK  Wires,  Instruments,  Etc. ;  IX,— Arranging  the 
Circuits;  X,— Intercommunicating  System;  XI,— Testing  for  and  Removing  Faults, 

184  PAGES.    1B6  ILLUSTRATIONS  AND  FOLDING  PLATES.    PRICE,  $t.26. 

Sent  prepaid  on  receipt  of  price, 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Bldg.,  Chicago. 


CHICAGO    EDISON    COMPANY  REPAIR   SHOPS 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicired 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN 

OPEN    DAY   AND    NIGHT. 


FIRST-CLASS    EQUIPMENT    THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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IF  YOU  DON'T  BUY  FROM  US 
WE     BOTH     LOSE     MONEY 

LOOK  IT  UP  IN  THE  "GREEN  BOOK" 


EWING-MERKLE 
ELECTRIC      CO. 

ST.   LOUIS 


-■-     -<-      f-     f-     -i-     -('     -r-     <-'     t-     -Vr      I.'      -(■      -t-      -r-      tC^     M-?     t-     fr     -^y     •5:     g     -<-r     *:     -t:     *r     ■£;     -i:     -ix     jc:       -i." 


GOOD  BOOKS. 

AUTHORITIES  ON  SUBJECTS  MENTIONED. 

nTL,-  TDrt/-I^«4-  T7T,«<-+«.;^'^t  'P^<^4-<a*^>^«'*i-         Containing  all  of  the  words  and  deflnl- 
1  ne  rOCKet  UleCtriCal  JJiCtlOnary,        tlons  in  the  science,     a  new  work.     In- 
dispensable to  the  electrician,  student  and  professor.    Over  11,000  words  and  about  15.000 
definitions.    By  Edwin  J.  Houston,  A.  M.,  Ph.D.  (Princeton).    X  volume,  32mo,  cloth,  Sa.50; 
leather,  $3,00. 

Electricity  Made  Easy, 

Sc.  D.    1  volume,  13mo,  cloth 

Dynamo-Electric  Machinery, 


Profusely  illustrated.    A  hand-book  for  busy  people.    By 
Edwin.  J.  Houston,  A.  M.,  Ph.  D.,  and  Arthur  E.  Kennelly, 
Sc.  D.    1  volume,  13mo,  cloth,  $1,50. 

By  SUvanus  P.  Thompson,  D.   Sc,  B.  A.,.F.  R.  S. 

Eighth  edition,  revised  and  enlarged.    Profusely 

illustrated  with  new  en-rravings.     19  folding  plates.       8vo,  cloth,  $5.00. 

The  rapid  advance  of  electrical  science  made  it  absolutely  necessary  to  revise  the  last  edition, 

and  this  is  now  a  new  work.    It  is  indispensable  to  the  electrical  expert,  professor  and  student 

of  electroiechnics.     Students  and  professors  highly  appreciate  the  publication  of  this  extensive 

work. 

Polyphase  Electric   Currents   and  Alternate   Current   Motors. 

IJy  Silrann.^  P.  Tltomp'^on,  D,  Sc,  B.  A..  F.  R.  S.     1  volume,  8vo,  cloth,    $3.50. 
The  most   important  work  on  the  subject.    A  companion   book   to  "Dynamo-Electric  Ma- 
chlnerj."    One  of  the  text-books  in  schools  of  technology  and  colleges.    Beautifully  illustrated 
with  fine  en^avings.    Folding  plates.    Invaluable  to  the  expert  electrician. 

Alrrdkt-^    IVT-^^a  "P-ac-^r  ^J'  Edwin  J.  UoustoTi.  Ph.  D.,  and  .1.  E.  Kennelly.  Sc,  D. 

iT-igCUrd  IVldUe  j::<12>y.  This  little  work  is  of  special   value  to  readers  of  Prof. 

Thompson's  Dynamo- Electric  Machinery  and  Polyphase  Electric  Currents,  as  the  work  has  been 
written  to  explain  in  a  clear  and  simple  manner  the  equations  contained  in  those  works.  1  vol- 
ume, ItJmo,  cloth,  75  cents. 

By  Edwin  J.  Eouston, 
Ph.  D.,  and  A.  E.  Ken- 


The  Interpretation  of  Mathematical  Formulae. 

ntUy.  Sc.  D.    1  volume,  12mo..  cloth.  $1,2";. 
A  most  valuable  aid  to  students  and  electrical  workers, 

A^'D   (^   -L  "pt/>-ft»i/-Jftr  Now  approaching  Its  65th  thousand.    By  WilUain  H.  Meadow 

*-*  ^  Ui  X^JCtiriCliy.       croft.    1  volume,  12mo.  cloth.  50  cents.    Fully  illustrated. 


Scholars*  A  B  C  of  Electricity. 


sot 

This  exct;Uent  primary  book  has  taken  the  first  place  in  elementarj'  scientitic  works.  It  has 
recei\(;d  the  endorsement  of  Thomas  A.Edison.  It  is  for  every  person  desirinc  a  knowledge  of 
elect  rid  ly.  and  is  written  in  simple  style  so  that  a  child  can  understand  the  work.  It  is  what  Its 
title  Indicates,  the  first  flight  of  steps  in  electricity. 

By  William  77.  Meadowcroft.    1  volume,  12mo, 
illustrated,  cloth,  50  cents. 
The  author  of  this  work  has  desij^'ned  it  for  the  use  of  teachers  and  scholars.    A  large  num- 
ber of  >imple  experiments  have  been  added,  with  notes  relative  to  the  work.    It   Is  the  primary 
boiol;  for  school  use. 

nrU-  V  "Da^T,  or  Photography  of  the  Invisible  and  Its  Value  In  Surgery.  By  William  J. 
i.  lie  .£\.  lV<xy^  Morton,  M.  D.  Written  In  collaboration  with  Edwin  W.  Hammer,  1  volume, 
]2mo,  cloth  and  silver.  75  cents;  paper,  50  cents. 
The  work  explains  In  clear  and  simple  style  how  these  extraordinary  pictures  are  taken 
through  solids.  FuUdescrlption  Is  given  of  the  apparatus  used,  and  the  text  is  profusely  illus- 
trated with  half-tone  illustrations  giving  facsimile  copies  of  the  pictures  taken  from  the  nega- 
tives of  the  author.    The  subjects  are  varied. 

By  William  77.  Meadowcroft.  1  volume,  12mo,  cloth 
-.  -  and  gold,  75  cents. 
The  first  primarj' work  on  the  subject.  A  book  for  the  people.  The  author  of  "A  B  C  of 
Electricity"  showed  clearly  in  that  work  his  abilitv  to  explain  a  technical  subject  for  the  laymen 
who  know  nothing  of  sclentiJlc  terms.  He  has  wrftten  thi*!  work  about  the  X  Ray  in  his  usual 
clear  and  simple  style,  and  a  wide  circulation  of  this  useful  book  Is  assured.  The  text  of  the 
author  is  beautifully  embellished  with  fine  engravings,  and  nothing  Is  omitted  that  will  glvj  the 
public  a  clear  knowledge  of  tbls  remarkable  discovery  of  Prof.  Rohtgen.  The  public  would  do 
well  to  secure  both  these  Important  works. 

Sent  Prepaid  on  !becevpt  of  Price. 


The  A  B  C  of  the  X  Ray. 


ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  CHICAaO. 


CKas.  C  Dustin  Co.* 

U  Broadway,  -  -  NEW  YORK. 

Electrical  and  Steam  Machinery 


DIRECT-CONNECTED  RAILWAY  UNIT. 

225  K.  W.  Genera.1  Electric.  550-volt  generaLtor. 
type  m.  p.,  class  6-225-120.  Form  E,  direct  con- 
nected to  16>4-30j^x30  Buckeye  horizontal  cross- 
compoxind  engine. 

Rea-dy  for  in\medi&te  delivery  and  in  excellent 
condition. 

ALTERNATORS 

One  200  K.  W.  Ft.  Wftyne  "Wood,"  1.100  volts,  140  cycles,  single-phaae. 
One  180  K.  W.  General  Electric,  2.300  volts,  60  cycles,  single-phase. 
One  180  K.  W.  Westinghouse.  2,300  volts,  60  oycles,  single-phase. 
One  150  K.  W.  Stanley,  1,100  or  2,200  volts,  133,  cycles,  two-phase. 
One  120  K.  W.  General  Electric,  1.040  volts,  125  cycles,  single-phase. 
One  120  K.  W.  General  Electric,  2,080  volts,  1 25  cycles,  single-phase. 
One  120  K.  W.  Westinghouse,  1.100  volts,  133  cycles,  single-phase. 
One  90  K.  W.  General  Electric.  2,300  volts,  60  cycles,  single-phase. 
Two  75  K.  W.  General  Electric,  2,100  volts,  60  cycles,  two-phase. 
One  60  K.  W.  Westinghouse,  2,200  volts,  60  cycles,  two-phase. 
One  60  K.  W.  Westinghouse,  1,100  volts,  133  cycleB,  single-phase. 
One  60  K.  W.  General  Electric,  1,040  volts,  125  cycles,  single-phase. 
Three  35  K.  W.  Thomson-Houston,  1,040  volts,  125  cycles,  single-phase. 

RAILWAY  GENERATORS.  500-550  VOLTS. 

Two  500  K.  W.  General  Electric,  6-pole,  speed,  300  R.  P.  M. 
Two  300  K.  W.  General  Electric.  4-pole,  speed,  400  R.  P.  M. 
One  200  K.  W.  Westinghouse,  6-pole,  speed,  510  R.  P.  M. 
Two  200  K.  "\V.  General  Electric,  4-pole,  speed,  425  R.  P.  M. 
One  180  K.  W.  Westinghouse,  4  pole,  speed,  535  R.  P.  M. 
One'150  K.W.  Fort  Wayne,  6-pole,  speed,  550  R.  P.  M. 
One  110  K.  W.  Eddy,  4-polc,  speed,  600  R.  P.  M. 
One  100  K.  W.  General  Electric,  4-pole,  speed,  650  R.  P.  M 
One  100  K.  W.  Walker,  4-pole,  speed,  760  R.  P.  M. 
Two  100  K.  W.  Edison,  bi-polar,  speed,  620  R.  P.  M. 
One  90  K.  W.  Thomson-Houston,  4-pole,  speed,  700  R.  P.  M. 
One  80  K.  W.  General  Electric,  4-pole,  speed,  700  R.  P.  M. 
Three  62  K.  W.  Thomson-Houston,  Type  D,  speed,  900  R.  P.  M. 

DIRECT-CONNECTED  UNITS,  125  AND  250  VOLTS. 

One  GO  K.  \V.  Eddy,  4-pole,  125-volt  generator,  with  13x12  Buffalo  Forge  engine 
Brand  new. 

One  60  K.  W.  Bergraann,  6-pole,  125-volt  generator,  with  12x14  Watertown  engine. 

One  50  K.  W.  Commercial,  6-pole,  125-volt  generator,  with  8^-13x12  Aroaington  A 
Sims  tandem  compound  engine. 

One  50  K.  W.  unit,  consisting  of  two  25  K.  W.  General  Electric.  4-pole,  125-volt  gener- 
ators, with  one  triple  Expansion  vertical  engine. 

One  25  K.  W.  General  Electric,  6-pole,  125-volt  generator,  with  9!4xl0  Armington  & 
Sims  engine. 

Two  25  K.  W.  Westinghouse,  6-pole.  250-volt  generators,  each  with  9x10  Ball  & 
Wood  engines. 

ENGINES. 

One  22  and  40x60  Watts-Campbell  Corliss  cross-compound,  600-800  H.  P. 

One  20  and  36x48  Wheelock  cross-compound,  500-700  H.  P. 

One  14  and  17x36  and  42  Slater,  twin,  400-500  H.  P. 

One  24x48  Hamilton  Corliss,  450  H.  P. 

One  23x48  Harris  Corliss,  400  H.  P. 

One  18x48  George  H.  Corliss,  250  H.  P. 

One  16x42  Providence  Greene,  200  H.  P. 

Two  18  and  30x16  Westinghouse  Compound,  250  H.  P.  each. 

Three  18y.xl8  Armington  &  Sims,  250  H.  P.  each. 

One  16x16  Erie  Ball.  175  H.  P. 

Two  14x13  Armington  &  Sims,  150  H.  P.  each. 

One  12x34  Brown,  100  H.  P.    • 

One  10x14  Straight  Line,  75  H.  P. 

This  is  not  a  complete  list.  Send  for  Bulletin  or  write 
for  quotation  on  anything  you  intend  purchoLSing. 

We  h&ve  &  large  stock  of  direct-current  generaLtors 
and  motors  of  all  voltages.  Also  BLiternaLting-current  motors 
a.nd  a.rc  generaLtors, 

Babcock  6,  Wilcox  and  return  tubular  boilers. 

Transfornvers,  arc  laLmps,  street  ratilway  cars  and 
equipment. 


Let  us  mocke  yo\i  a  proposi- 
tion for  the  pvircKacse  of 
arvy  appoLractvis  yo\i  nriay 
hoLve  for  disposaLl. 
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A  Telephone  System 
That  Saves: 


TIME, 

MONEY, 

ENERGY. 


A  System 

That  Guarantees: 

PROMPTNESS, 

PRIVACY, 

ACCURACY. 


A  System 

That  Appeals  To: 

STOCKHOLDERS, 

MANAGERS, 

SUBSCRIBERS. 


The  Strowger  Automatic 
Telephone  System. 


MANUFACTURED   BY 


THE 


Automatic 

Electric 

Company, 


"Button"  Type  Telephoae  Transmitter. 


Louder,  clearer  and  better  hi 
every  way  than  the  "Solid 
back".  Let  us  tell  you  about  it. 


Sena  for  Booklet. 


THE     FAHNESTOCK 
TRANSMITTER    CO.. 


74  CortIa.nd«  St., 


New  York  City. 


PATENTED  TELEPHONY 

A  review  of  patents  pertaining  to  Telephones  and  Telephonic  Apparatus  by  the 

American  Electrical  Engineering  Association. 

COBfTE]VT8 :  Introductory.— Percentage  of  Patents  Sustained.— Supreme  Court  Decisions. 
—Berliner  Case.— Induction  Coll.- Drawbaugh  Casea.— Runnings  Transmitter.- Subscribers'  Calls. 
—Switchboards.— Law  System.— Mann  System.— Multiple  Board.- Express  System.— Kaverot-Hess 
System.- Comparative  Advantages,  Multiple  and  Divided  Board  Systems.— Carney  Plug  Board.- 
Brief  Mention.- Automatic  Switchboards.-Conclusions.— Index. 

Patent  of  A.  G.  Bell,  No.  174,465.  Patent  of  Emile  Berliner.  No.  233,969.  Paten*-  of  Emile 
Berliner,  No.  463,569.  Patents  of  Emile  Berliner  in  Parallel  Columns.  Patent  of  C.  A.  Cheever, 
No.  208,463.  Patent  of  H.  H.  Eldred.  No.  303,714.  Patent  of  Thos.  A.  Watson.  No.  25fi.258. 
Patent  of  L.  B.  Plrman,  No.  283.334.  Patent  of  M,  G.  Kellogg,  No.  247,199-  Patent  of  C.  E.  Scribner, 
No.  330.058.  Patent  of  C.  E.  Scribner,  No.  300,144.  Trunking  Principle.  Patent  of  Shaw  & 
Childs,  No.  319,856.  Mann  System.  Patent  ot  L.  B.  Firman,  No.  252  576.  Western  Uuion  Pin 
Switch.  Express  System:  Patent  of  Sabin  &  Hamptoni  No.  513,534.  Subscriber's  Automatic  Sig- 
nal.   Raverot-Hess  System.    Patent  of  M.  J.  Carney,  No.  258,886.    Apostoloff  System. 


Handsomely  Bound  In  Cloth. 


Sent  Prepaid  on  Receipt  of  Price,  $1.50. 


EIECTRICIAN  PUBLISHINB  CO.,    510  Marquette  Building,    CHICAGO. 


CHICAGO, 


U.  S.  A. 


"INTERNATIONAL" 

Mechanical  self-restoring  Drop  Switchboard, 

JUST   OUT 

But  nearly  2,00O  drops  capacity  and  complete  Cen- 
tral Office  Equipment  have  already  been  sold.  It 
is  full  of  new  up-to-date  substantial  features. 

A    MONEY  AND   TIME   SAVER. 

A  sample  of  the  working  parts  will  be  sent  to  pros- 
pective purchasers  on  request.  We  manufacture 
everything  in  the  way  of  apparatus  for  any  tele- 
phone system. 

INTERNATIONAL  TELEPHONE  MANUFACTURING  CO. 

CHICAGO,  U.  S.  A. 


CATERING 

TO     THOSE     WHO 
DEMAND     QUALITY. 

American 

Electric  Telephone 

Company 


MAKERS 
OF    THE 


EXPRESS    SWITCHBOARDS 


HOTEL 

TELEPHONE         CHICAGO 


ILL. 


ILLINOIS  POLE  CHANGER 

THE  LATEST  RINGING  DEVICE 

Produces   Both  Alternating 
and  Pulsating  Currents.  ... 

Broadly  guaranteed.  Write  for  circulars. 

lliinois   Electric  Specialty  Co. 

171    173  South  Canal  Street  ....  Chicago 


"NEW  TRAIN  SERVICE  TO 


French  Lick 

and 

West  Baden 
Springs." 

A  parlor  and  dining  car  now 
leave  Chicago  at  i2;oo  o'clock 
noon,  arrive  at  the  Springs  at 
8:45  p.  m.  Leave  Springs  9:00 
a.  rn.,  arrive  Chicago  5:55  p.  m. 
Reservations  at  Monon  Route 
City  Office,  232  Clark  Street. 
Telephone  Har.  1245. 


SOMETHING  NEW 

A.  B.  C. 


.OF., 


ELECTRICAL 
EXPERIMENTS 


BY    W.    J.    CLARKE. 


This  is  a  practical,  up-to-date,  ele- 
mentary book  for  the  boy  or  student  in- 
terested in  electricity,  and  fills  a  long  felt 
want.  It  tells  in  plain  language  how  to 
make  and  experiment  with  Batteries. 
Magnets,  Telegraph,  Telephone,  Electric 
Bells,  Induction  Coils,  X  Rays,  Wireless 
Telegraphy,  Dynamos  and  Motors. 

146    Pages.    129    Ills.    Cloth, 
PRICE,  $1.00. 

Sent  postage  paid,  on  receipt  of  price. 

ELECTRICIAH     PUBLISHING     CO., 

510  MARQUETTE  BLDG.,   CHICAGO. 


MOON 

TERMINAL 
HEADS 

With 

Carbon  Arresters 


METAL 
STORM  BOX 

SELF- 
SOLDERING 


MOON  MFG.  CO., 

4.3-49  So.   CANAL  ST.,  CHICAC 
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KELLOGG 

Switchboards^NolTelephones 

Indicate  exactly  the    highest    point 
reached   in    the    art    of     telephony. 


When  the  Kellogcr  apparatus  is 
-Considered  in  the  Hght  of  its 
greater  durability,  its  longer  life 
and  its  slight  cost  of  mainte- 
nance, it  is  the  cheapest  after  all. 

The  use  of  Kellogg  apparatus 
has  always  meant  assured  suc- 
cess— just  as  the  name  Kellogg 
is   an   assurance   of    reliability. 


KELLOGG 

Switchboard  &  Supply  Company, 

Green  and  Congress  Streets, 
CHICAQO. 


Stromberg-Carlson 
Generator  Call 

Telephones 


Are  sold  at  a  higher  price  and  the  sales  are 
double  those  of  any  other  make. 

The  "other  kind"  at  a  lower  price  is  not 
sold  for  your  own  benefit. 

No  other  telephone  can  compare  with  the 
telephone  we  are  putting  on  the  market 
equipped  with 


Me  IV  Ringer 

New  Lightning  Arrester 

New  Transmitter 

The  price  is  only  a  trifle  higher  than  the 
a\-erage. 

The  small  difference  in  first  cost  may  mean 
dollars  later  on.  We  are  always  glad  to  mail 
illustrated  printed  matter  to  those  interested. 


iVeiv  Generator 
New  Hool€-Switcli 
New  Receiver 


We  publish  bulletins  on  different 
classes  of  apparatus. 


STROMBERG-CARLSON 
TELEPHONE  MFG.   GO. 

Genl.  and  Eastern  Sales  Office,  Rochester.  N.Y. 
Sales  Department,  Chicago,  III. 
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Fessenden   Wireless    Telegrap/t    anti    Teleptione  System 


NATIONAL  SIGNALLING  CO. 

As  the  result  of  five  years'  experimental  work,  including  a  working  test  of  a  full  year,  this  system  is  now  put  on  the  market  as 
being  equal  as  regards  speed  and  reliability  to  manually  operated  wire  lines,  and  superior  as  regards  first  cost  and  maintenance. 

This  system  uses  no  coherer,  the  receiver  consisting  of  a  minute  cylinder  of  liquid  whose  resistance  is  lowered  by  the  heating 
effect  of  the  electric  waves.  As  it  is  approximately  25  to  50  times  as  sensitive  as  the  Solari  coherer,  and  is  adinirably  adapted  to  sharp 
tuning,  much  less  energ)'  is  needed  for  a  given  distance,  and  difficulties  from  atmospheric  disturbances  and  interference  can  be  overcome. 

This  system  does  not  infringe  the  patents  of  any  other  company  and  the  operation  of  the  apparatus  is  guaranteed. 

Telegraphic  sets  for  working  up  to  150  miles  over  land  or  up  to  350  miles  over  sea  are  now  standardized  and  can  be  supplied 
from  stock  or  on  short  notice.  Sets  for  working  over  longer  distances  supplied  at  short  notice.  Sets  can  be  tested  by  purchaser  before 
delivery  between  the  company's  test  stations,  approximately  90  miles  over  land,  or  between  the  company's  marine  stations. 


I 


IMAL-     SIGIMAL.L.IIMO 

1737  Riggs  Place,  WASHINGTON,  D.  C. 


■J 


TRANSMITTER. 


RECEIVER. 


'^Wimy-lm 


TtltGHAI'HTELEI'IKINECii 


JUNIOR  TYPE  CLASS  "C"  WIRELESS  INSTRUMENTS. 


Thos.  E.  Clark  Wireless  Tel-Tel.  Co. 

MAIN  OFFICE,  DETROIT,  MICH. 

Mfrs,  Wireless  Instruments 

For  Short  or  Long  Distance 

electrical  specialties 

SPARK  COILS 

FOR  AUTOMOBILE  OAS  ENGINES,  ETC. 

Send  Stamp  for  No.  9  Bulletin.   Just  Out. 
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use: 


DEARBORN  VEGETABLE  FEED  WATER  TREATMENT. 


C^I^EAIM     BOIL.I 


SEND    WATER    FOR    ANALYSIS. 


OEIAROORN     DRUIO    &    OMEIVIIOAI.    XAAORKS 


120  LIBERTY  STREET    NEW  YORK. 


ICBRANCH-OFFICES  IN  U.  S. 


27-34  RIALTO  BUILDING,  CHICACO. 


A  GTIAPHITE  brush  for 
■**■  ciimumtators  Bboiild 
be  hard  ennuyh  to  retiiat 
wear,  not  so  hard  aa  to 
wear  tho  commutator,  and 
of  hiRhconductivlty.  Dix- 
on's Graphite  Brusheatlll 

these  Fpc'clflcfttions.     Aek 

for  liookletl!!r»M. 

J{isKi'ii   Dixon    Cnucim^E 

CuMi'ANY,.li'rsey  CIty,N.J. 


JEFFREY  "s:CHAINS 


FOR  CATALOGUE, 


THEJEFFREYNIFG.CO 
COLUMBUS,OHIO. 


ARE  YOU  LOOKING  FOR  MONEY? 

If  so,  buy  WALRATH  OAS  OR  GASOLINE  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Exposition. 

It  will  produce  as  good  a  com- 
mercial light  as  that  of  an  auto- 
matic steam  engine,  either  belted 
or  direct  connected  generator. 
Simple.  Economical  and  Reliable. 

bend  for  Catalogue  W. 

MARINETTE  IRON 
WORKS  MFC.  CO., 

MARINETTE.  WIS. 

AGENCIES— 
801  Fisher  Building,  Chicago.         619  Stevenson  Building,  Indianapolis. 
703  Bijou  Btiilding,  Pittsburg. 
MacKay  Engineering  Co.,  149  Broadway,  New  York. 

Mackay  Engineering  Co.,  100  Boylston  St.,  Boston. 

Strong,  Carlisle  &  Hammond  Co.,  Cleveland. 


REGTRADE  MARKS    JHE  PHOSPHOR  BRONZE  SMELTING CO-llMITED, 
2200  WASHINGTON  AVE.,PH1LADELPHIA. 
I     "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
ING0TS,CASTINGS,WIRE,RODS,SHEETS,etc. 

..Jic^"  — DELTA   METAL 

/^,\^  CASTINGS,  STAMPINGS  and  FORGINGS 

^        .  ORIGINAL  AND  SoUeMaKERS  IN  THE    U.S. 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H   Hyde  and 
J.  A.  McManman. 


NINTH  EDITION. 


52  PACES. 


PRICE,  25  CENTS. 


The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 

book  a  great  help  in  locating  telephone  troubles  and  remedies  therefor. 

Considerable  new  matter  has  been  added  in  this  edition. 


Sent  prepaid  on  receipt  of  price  by  the 


Electrician  Publishing  Co.. 


610  Marquette  Building, 
CHICACO. 


S.    MORGAN -SMITH 


CO., 

176  Federal  St..  Boston,  Mass. 


McCormick  Turbines 

4.000  H.  p.,  72  feet  head, 
arranged  to  drive  generator 
and  a  single  turbine  to  drive 
excller.  Five  settings  built 
for  the  Hudson  River  Water 
Power  Company's  Spier  Falls 
plant  and  14  pairs  51  i  nch  for 
their  plant  at  Mechanlcsville, 
N.  Y. 

Write  for  catalogue,  if  con- 
templating purchase 
of  turbines. 

York,  Pa.,   U.  S.  A. 


BEST  OH  EARTH. 

For  Electric  Work 

RBOVLATION  AND  ECONOMY 
OP      FUEL      UNSURPASSED. 

WRITE  FOR  CATALOGUE  H 

Then  compare  It  with  some  Oas  Engine 
baud  books  that  coat  $1.00. 

BURGER  AUTOMATIC. 

Woolley 
Foundry  &  Mach.  Works 

Box  400,  AndBrson,  Intl. 
Ui  S.  A. 

WE  BUY  OLD  BELTS 

OR  SCRAPS.  ANY  SIZB  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFO.  CORP, 

27  W.  MONROE  ST..  CHICAGO. 

NiCKELfgATE. 

TlieNeWlJork.Chiago^StLoiiisKIl 

Offers  Three    Express  Trains 

Every  Day  between 

CHICAGO 

and  All  points 

EAST 

Through  Cleveland  and  Buffalo 

Through  Sleeping  Cars 

Day  Coaches  and  Dining  Cars 

Individual  club  meals,  ranging  in  price  from 
35c  to  $1.00;  also  service  a  la  carte.  Midday 
luncheon,  50c. 

CHICAGO  DEPOT :    La  Salle  St.  Station. 
CITY  TICKET  OFFICE;     1 1 1   Adams  St. 

JOHN  Y.   CALAHAN,  General  Aocnt 
113  Adams  Street,  Room  298.  CHICAGO 


Write  Department  D 
for  Cataloig. 


SAMSON  TURBINE 

If  the  SPEED  of  the  turbine  is  to  be  controlled  by  a 
GOVERNOR,  the  turbine  should  be  of  such  capacity  that 
it  will  develop  the  MAXIMUM  P0VVP:R  I'equired.'when 
operating  at  ^/i  to  y%  gate,  then  when  an  ox'erload  is  thrown 
on,  the  governor  can  open  the  gates  wider  and  allow  an 
increase  in  power.  The  EFFICIENCY  of  the  SAMSON 
between  54  and  ^  gate  is  over  84%. 

JAMES  LEFFEL  &G0.,  Springfield,  Ohio,  U.S.  A. 


On  receipt  of^ 

10  CENTS 
We  will  send  you  a 

Wfisteri  ElecWcli 
iooisM  SclieiiilG 

FOR   1903. 

Every  Lighting  man  should 
have  one. 

ELECTRICIAN  PUBLISHING  CO., 

Switft  510  MaraiiRttp  Rldij.,  CHICAGO 


'  The  King's  Highway." 


TO   THE 

GATEWAYS   OF   COMMERCE 
THROUGH  THE 
CENTERS  OF  POPULATION 


adding  greatly  to  the  interests  of 
your  journey,  without  increasing  its 
expense  beyond  what  you  would 
expect  to  pay  for  tlie  "best,"  wliicli 
you  secure  if  you  travel  by  the 


NEW   YORK    CENTRAL   LINES. 


A  Copy  of  ^'Four-Track  Series"  No.  13. 
"Urban  Population  in  1900."  will  be  sent 
free,  on  receipt  of  a  two-cent  stamp  by 
George  11.  Daniels,  General  Passenger 
Agent,  New  York  Central  A  Hudson 
River  U.  R.,  Grand  Central  Station,  New 
York. 
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THE   BABCOCK  &  WILCOX  CO.,  85  Liberty  St.,  N.  Y. 

WATER  TUBE 
STEAM  BOILERS 


BRANCH    OFFICES: 

BOSTON,   35  Federal  Street. 
PHILADELPHIA,    1110-1112    North  Am.   Bldg 
SAN    FRANCISCO,  S3  first  strect. 

PITTSBURG,     121a    FHrCK    BUILDING. 

NEW    ORLEANS,  339  c«rondelet  street. 

CHICAGO,    121B   WARQUETTE  BLDG. 

ATLANTA,  empire  bldg. 
CLEVELAND,   706  new  England  bldg. 
MEXICO    CITY,  7  avenida  Juarez. 
HAVANA,  CUBA,   tie  1-2  calle  de  la  habana 


200  Pounds  Working  Pressure 


STEAM 
SUPERHEATERS 


Our  Book,  STEAM,  mailed  free 
on  application. 


NOTICE  TO  THE  TRADE. 


The  Edison  Primary  Battery  is  fully  protected 
by  patent,  No.  430,279,  dated  June  17,  1S90, 
granted  to  Thomas  A.  Edison.  The  use  of 
renewals  purchased  from  unauthorized  persons 
is  an  infringement  of  this  patent,  and  will  be 
treated  as  such  by  this  company.     ::     ::     ::     :: 

EDISON  MANUFACTURING  COMPANY. 

ORANGE,  N.  J..  U.S.A. 
83  Chambers  Street,  New  York.         304  Wa.basK  Avenue,  Chicago. 


THE  WILLIAM  TOD  CO 


In  supplying  boilers  with  hot 
pLirified  water,  thus  keeping  a 
larger  heating  surface,  as  well 
as  meeting  sudden  demands 
tor  power,  the 

GREEN'S 
ECONOMIZER 

is  but  beginning  its  savings  to  plant  owners.  What  has  been,  and  possibly 
will  again  be — cost  of  fuel — one  of  the  greatest  expenses  of  a  plant,  is  reduced 
from  10  to  20  per  cent.  ELECTRIC  LIGHT  AND  POWER  PLANTS 
having  a  Green's  Economizer  realize  the  greatest  saving.  We  will  be  pleased 
to  send  our  free  booklet  showing  construction  and  how  applied. 

THE  GREEN  FUEL  ECONOMIZER  CO. 


Sole  Manufacturers  in  the  U.  S.  v\. 


MATTEAW^AN,    W.    Y. 


Automatic    Engines 

FOR  ELECTRICAL  PURPOSES. 


Main  Office  and  Works: 

YOUNGSTOWN,  OHIO. 


Branch  Office:    Park  Bldg 

PITTSBURG,  PA. 
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Novemljcr 


"/\S 


A  NEW  TRANSFORMER 


POLYPHASE  TRANSFORMER 


FOR 

POLYPHASE 
CIRCUITS 

ECONOMY      ::      EASY  TO   INSTALL      ::      EFFICIENT 

PROMPT  SHIPMENTS 

LIGHT  IN  WEIGHT 

All  sales  are  made  subject  to  approval  after  30  days.  We  make  an  absolute 
guarantee  for  two  years,  which  we  extend  to  five  years  provided  we  get  the  entire 
transformer  trade  of  a  customer. 

f2  YEARS'  EXPERIENCE  IN  BUILDING   TRANSFORMERS. 


KLJHUIVIAN 


SINGLE  PHASE  TRANSFORMERS 

Full  line  of 
Single    Phase 
Transformers 

ll«Har-t,    Ind. 


"0=M" ENCLOSED 
ARC  LAIVIPS 

FOR  ALL  CIRCUITS. 


SIMPLE, 
DURABLE, 
EFFICIENT. 


SEND  FOR 
BULLETINS. 


THE  OSBORN=MORQAN 
COMPANY, 

CLEVELAND,    -     =      =    OHIO. 


Magnets  and  All  Kinds  of  Coil  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


Standard  Electrical  Dictionary. 

By  prof.  T.  O'CONOR  sloane. 

Author  of  "Arithmetic  of  Electricity."  "F'.ectricity  Slmpllfled," 
"Klectric  Toy  Making,'  Ktc. 

682  Pages,  393  Elustrations.  Handsomely  bound  in  cloth,  8vo,  $3. 

An  Entirely  New   Edition,  Brought  Up  to   Date 

and  Greatly  Enlarged. 

COMPLETE-CONCISE-CONVENIENT. 

In  publishlnp;  the  "Standard  Electrical  Dictionary,"  the  author 
has  adhered  to  wliat  the  work  purports  to  he.  exliaustiug  the 
subject  of  electrical  terms,  giving  each  title  the  clearness  of  ex- 
planation necessary  to  make  the  understandingof  it  complete 
without  unnecessary  elaboration.  In  this  worn,  every  electrical 
word,  term,  or  phrase  will  he  found  intelligently  defined. 

A  practical  handbook  of  reference,  containing  defiz-itions  of 
about  5,000  distinct  words,  terms  and  phrases. 

The  work  is  absolutely  indispensable  to  all  in  any  way  inter- 
ested in  electrical  science,  from  the  liigher  electrical  expert  to 
the  everyday  electrical  workman.  In  fact,  It  sliould  be  in  tlie 
possession  of  all  who  desire  to  keep  abreast  with  the  progress  of 
this  branch  of  science. 
ELECTRICIAN  PURLISHING  CO..  510  Marquette  BIdg  .  Chicago. 


The 

Fixture  Man 

Who  prides  himself 
on  his 

High-Grade  Fixtures 

needs  the 

"P-K" 
Fixture  Socket 

in  which  the  shell  can  in  no  way 
loosen  from  the  cap. 


H.  T.  Paiste  Co. 

Cliicago  Philadelphia 

Catalogue  No.  lo 
Lists  30  styles 


Nothing  is  so  Essential  in  Electrical  Machinery  as  RELIABILITY 
And  Nothing  Contributes  so  Much  to  Reliability  as  SIMPLICITY 


THE    WARREN    ALTERNATOR 

Is  Simplicity  Itself  Having  no  Brvishes  or  CommutaLtor  a-nd  no  R^evolving  Wire. 

BULLETINS  ON  APPLICATIO  N T  HEY  TELL  YOU  ABOUT  IT. 


^BREN^TRIc]p.@. 

SANDUSKY,  OHIO,  U.  S.  A. 


Rumsey  Electrical  M'fs' Co.,  H.  B.  Coho  &  Company,  Western  Electrical  Supply  Co.,  C.  W.  Hobson,  # 

1211  Filbert  St.,  Philadelphia,  Pa.  114  Liberty  St.,  New  Vork.  St.  Louis;,  Mo.  Waco, Te.'cas.  S 

A.M.  Searles,  C.A.Cotton,  Q.  A.  Wilbur  &  Co.,  S 

1200  Fisher Bldg.,  Chicago,  111.  129  Pearl  St ,  Boston,  Mass.  183  Crocker  lildg.,  San  Francisco,  CaL 

C«rter&  aillesple  Electric  Co  ,  Z.  C.  Miles  &  Piper  Co.,  W.  I.  Orny  .Si  Co., 

Atlanta,  Qa.  Seattle,  Wash.  Minneapolis,  Minn. 
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I  Alloway  Electric  Co 

Contracting  Electrical    Engineers, 

1551  Marquette  Building. 
Tel.  Eandolph  801.  CHlCiQO. 


=SSg^^^^^^^ 


^?PI5sg#l 


ARNOLD    ELECTRIC 
1  POWER  STATION  Co 

Engineers,  Contractors  for  Complete 

Electric  Plants.    Results  Guaranteed. 

SUITE  1W9,  MVKQrETTE  BLDQ-..   CHICAGO. 

NEW"  YORK  OFFICE:  711  TRANSIT  BLDQ. 


BRYAN,  WILLIAM  H. 

M.  Am.  Soo.  M.  E., 

Consulting  Mechanical  and  Electrical 
Engineer. 

Lincoln  Trust  Building,  ST.  LODIS. 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 

ENGINEERS 

Design,  Construct  and  Operate  Railway,  Light. 

Power  and  H.vdraulic  Plants. 

Examinations  and  Reports. 

New  York  Li  re  Building.       -      CHICAGO,  ILL. 


^m^^m^m^mm^^^ 


CKUMB,   W.  H.  &  CO.l 

Engineers      Contractors, 

telephone  engineering  and 
construction, 

^    1263  Monadnock  Bldg.,  -  Chicago. 


i 


EMMONS  ELECTRIC 
CONSTRUCTION  CO. 

(not  incorporated) 
Electkical  Engineers  andGontractoks 

All  kinds  of  Electrical  Machinery 
and  Appliances  Installed. 

Tel.  JtainiSSO.       8i-8G  LaSalle  St.,CHiOAQo,  III. 


Minhinnicl; 
Prts.  andTreas.  Sec.  and  Gen'lSup't.  &3 

General  Engineering  p 

C„        T^T-TT?  Consulting  and 

U. ,     J.  riii,    ContractingEngineers. 

Telephones.ElectricLight.PowerTransmission 
Suite  1118, 135  ADAMS  ST.,  CHICA  GO. 
Long  Distance  Telepho..  e  Central  478. 

5^ 


KOHLER    BROS., 

I  Contracting     Electrical    Engineers, 
Lighting  Power  Railways, 

l8o4-l8o6-l8o8-i8io-i8l2  Fisher  Building, 
CHICAGO. 


MICHAELS  &  HILLY, 

CONTRAOTnTO  AND  BLECTBICAL  ENGINEERS.  | 

Manufacturers  of  Slow  Speed  Dynamos 

and  Motors. 

Secondary  Traapformers  for  Belis 

and  Annunciators. 

GO  &  62  West  Van  Buren  Street.  Chicago,  111. 


I  Long  Distance  Phone  Central  24d8. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR, 
Specialties— Central  Station  Heating  Plants, 
I  Water   Works  Steam  Plants,  Electric  Light, 
1  (Jas  and  Street  Railway  Plants. 
1  f22o-2i  Marquette  Building,    CHICAGO. 


f 


i 


THE  M.  P.  BYRNE 
CONSTRUCTION  CO. 

GENERAL  COHTEACTOES, 
Sewers,  Water  Works,  Conduits  and  Elec- 
tric Plants  a  Specialty. 
Koom30,  8S  E.  Washington  St.,  CHICAGO, ILL. 


i 


W.    H.    HARVEY, 

Engineer  and  Contractor , 
Plans  and  Specifications  for  Complete  Plants. 
Electric.  Hydraulic  and  Steam  Installa- 
tions. Results  Guaranteed, 
^   Suite  380  Randolph  Bldg.,  Memphis,  Tenn. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 

plans,  Speciflcations  and  Supervlsioa  oE  In- 

Btallation  of  complete  telephone  planta- 

Special  Reports  on  Telephone 

Properties  and  Apparatus, 

I  411  Electrical  Bldg.,  Cleveland,  Ohio. 


CHAS.  L.  BROWN, 

Contracting  Electrical  Engineer. 

804  Fisher  Building, 

[  Telephone  Harrison  3698.       CHICAGO. 


C.  W.  Cabman.  M.  C.  Habtmas. 

Carman,  Chas.  Whitney  j 
&  Co., 

consulting   ENGINEERS, 
88  La  Salle  Stbeet,  CHICAGO. 


IT     WILL    PAY! 

engineers  not  represented  in 
this  department  to  carry  a 
card  regularly. 


DUGALD  C.  JACKSON,  C.   E. 
WILLIAM   B.  JACKSON,  M.  E. 

MEMBERS 

AMERICAN    INSTITUTE    OF    ELECTRICAL    ENGINEERS 

AMERICAN    SOCIETY     OF     MECHANICAL     ENGINEERS 

AMERICAN    SOCIETY    OF    CIVIL    ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,    WIS. 


ALL 


Live  men  read   the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


Western  Electrician 

Want  Ads 


■inc:     ^Sosul'fcs. 


SUBSCRIPTION  OPPORTUNITY 

New  subscribers  who  order  the  WESTERN 
ELECTRICIAN  for  the  year  1904  will  receive 
the   remaining  issues  of    1903   FREE. 

Order  at  once;  the  sooner  you  order  the 
more  free  papers  you  will  get. 

The  WESTERN  ELECTRICIAN  has  helped 
and  informed  its  readers  for  nearly  seventeen 
years.      It  will   help  and   inform   you. 

WESTERN  ELECTRICIAN, 


510  MARQUETTE  BLDQ.,  CHICAGO. 


WESTERN  E[>ECTRICIAN 
CHICAGO. 


SUBSCRIPTION     RATES: 
United  States,  Canada  and  Mexico  $3  a  Year. 
Foreign  Countries,  $5.00  a  Year. 


Please  send  me   the   Westebk  Elec- 

' '     TEiciAN,  weeltly,  for  1904  for  which  I  enclose 

$3.00  ($6.00  if  to  foreign  coun.ry).    Also  send 

me  tree,  all  the  remaining  Issues  of  the  year  1903. 


Name 


Date 


City. 


.State. 
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CEDAR  POLES 


From  1 6  Feet  to  70  Feet, 
SPECIAL   PRICES  ON   SMALL   POLES. 


C.n. WORCESTER  CO. 

SUITE   r206  TRIBUNE  BLDG.  CHICAGO. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINQS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


IDAHO 


8,000  in  one  yard,  now  ready  (or 
shipment.  40  ft.  to  70  ft.  long, 
7  in.  and  up  tops.    Must  be  moved. 


CEDAR 
POLES 


Large  stoclis  Michigan  White  Cedar 
Poles.    Write  for  Prices. 


FRANCIS  BEIDLER  &  CO., 

519  W.  22d  St.,  Chicago,  III. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Slock  Constantly  on  Hand 


Poles 


PLACE     YOUR 

"Want"  and  "For  Sale" 
advertisements  In  the 

WESTERN  ELECTRICIAN. 

imnnediate  Returns. 


CEDAR  POLES  AND  POSTS 

W"^  Mueller  company 

Main  office  IEII-I2-I3  Morquette  Building 

CHICAGO. 


AS  SIMPLE  AS  ITS  NAME. 


The  Telephone 

By  J.  E.  HOMANS,  A.  M 

352  pages. 

Cloth,  Price  $1.00. 

An  up-to-date,  practical  treatise  on  the 
construction,  theory,  installation,  care 
and  management  of  telephones  and  their  t 
appliances. 

Sent  prepaid  on  receipt  of  price. 

EJectrician  Publishing  Co., 

510  Marquette  Building,        Chicago,  III. 


^•fi 


m 


)M 


SiVV,\ 


StANDARD    TIE    COMPANY,  1217-23  Chamber   of  Commerce,   Detroit,   Mich. 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 


PRODUCERS. 


We  want  your  inquiries  always. 


{Ta^eWHITE^Sllg 

of  all  sizes. 

Let  us  quote  you  prices. 

PACE  &  HILL  CO. 

Lumber  Exchange, 
MINNEAPOLIS.   MiNN. 


BECAUSE^^  

They  are  made  from  selected  stock  of 

JUNIPER    AND   CYPRESS  WOOD 

and  are  carefully  inspected  before  being  sent  out, 

lUrvflPER    POLES  —  CYPRESS  POLES. 

STANDARD   POLE  AND   TIE  CO.,   Front  and  Pine  Sts.,  New  York. 


Southern  Cedar 

NO  ROTTEH  BUTTS. 


POLES 


Are  the  Best. 

D.  W.  PHELAN, 

277  Broadway,  New  York 


CEDAR  POLES 

CARNEY  BROTHERS  COMPANY, 

610   Chamber  of  Gommerce,   CHICAGO,   ILL. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


M.KLCIN    &  SON, 


LINE  BUILDERS'  TOOLS. 

Our   Tool   Book   tells   about   them. 
It  Is  of  Interest  to  all  linemen.      Get 
a  copy  now.     FREE. 
Headquarters  for  Linemen's  Tools 


CHICAQO.ILL 


BUY  YOUR  BOOKS 

FROM  THB 

Electrician  Pub.  Co..  6 1 0  Marquette  BIdg.,  Chlciga. 


Central  Manufacturing:  Co. 

Chattanooga,! 
Tetn. 

Mfrfi.  and 
Dealereiu 

Tellov  Fine, 
Cross  Arms, 
Looast  FiiB, 
Oat:  Fins,  Electrical  Monlliigs,  Oak  Braokets. 

LARnB   ATOCKb  UN   HAND. 

Delivered  prices  quoted,  F.  O.  B-  cars,  your  city, 
In  any  quantity. 


Vipn    (    Yellow  Pine  stock.  lOO^qO 

1    I    IliJ^   -(    6x8-8  ft.  CNestnut  >nd  Oak, 

■    I  k  W    (    l>r«e  stock,  standard  sizes. 


POLES 


ow  Pine  stock.  100,000  Manufactured  by 

frtofknTn-iard-sP/e^ECCLESTONLUMBERCO., 

Southern  WWte  Cedar)      29  Broadway,  NEW  YORK. 


I    wfcfcw    (  Chtestnut  and  Cypress,    -prompl  dtlititriej  from  jiocK,  fttu 

Yellow  Pine  Cross  Arms,  Pins  and  Brackets,  y orKcHy y^rd. or  dir.ci from  muij. 
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CEDAR--PDLES 

LINDSLEY      BROS.      CO.  THE    LINDSLEY    BROS.      CO. 

(MICHIGAN       POLES)    CHICACBD.  :  (WESTERN     P  Ol_ES  )  SPDKAN  E.    WASH. 

ADDRESS      INQUIRIES    TO      QENERAL      OFFICES        TRIBUNE      BLDG.    CHICAGO. 


for  (.vHiick  Sbipment  is  a 
promise  tbat  we  are  fillina; 
every  day.  to  our  own  satis- 
faction as  well  as  that,  of 


Either  Size  of  Cedar  Ties 

our  customers.  Von  should  be  one  of  them.  A  word  from  you  will  bring  our  delivered  prices 
cm  both  the  "  Steam  "  and  "  Trolley '"  sizes  as  well  as  Poles.  (.Special  prices  on  6.  6^.4.  and  7  Inch 
Thirties  iiist  no\\\) 

Let  Us  Have  the  Word. 

MALTBY  LUMBER  COMPANY  I^A^SrTv'r  S'.°ci: 


POSTS,  RAILWAY  TIES.   SHINGLES.  ETC..  ETC. 


THE  MORSE  CEDAR  CO., 


Manufacturers  and 

Producers. 


SAGINAW,  MICH. 


IDAHO,  WISOOMSIN, 


MICHIGAN  ...... 


CEDAR  POLES 


FOR  TELEPHONE,  TtLEGRAPH, 
ELECTRIC    LIGHT,     TROLLEY. 


POSTS,    POLES.    TIES    AND    EVERYTHING    IN    WHITE    CEDAR 

VARUS      IN    lOAHt)      ANI>'   AT      WASHRLUN.      PI.i; .M.MKK      AND       UFtl'LK,      WISCONSIN. 


JOHN.  H.  FOWLER 


GENERAL  OFFICE:    I70S  FISHER  BLDG^.    CHICAGO. 

D......k  ««;«-.  .iWashbiifn.  Wisconsin,  and 

Branch  Offices,  j  S|,„|„„,^„hi„j,„„ 


FOWLER-JACOBS  CO. 


*1Pa)^XaW^  OM^ffjoJ^  §>M>^tWvftV  &<aj6w  (EeC     ^aojLvwcjuW  <KMW<tvoU&<\Uw.   SAeixAMNWr^M^Xc^. 


OF  ALL  LENGTHS 
AND    SIZES.  .  .-  . 


r.FRAR    Pni  ES    OFALLLENGTHSII  IDAHO    CEDAR    POLES. 

UkUtlll     I    Ukkl/     AND     SIZES  .  .   .  -  .11        LOW  PRICES.    LONG   LENGTHS  A  SPECIALTY. 

SPECIAL    PRICES    UPON    APPLICATION.  H  Y&Rno- ^  ■°AHO- 

PROMPT    SHIPMENT    A    SPECIALTY.  ■■  "*'"'''•  1  MONTANA. 

&.  E.  WHITMORE,  230-31-32  Lumber  Exchange,  Minneapolis.  Minn  ll  WESTERM  LUMBER  &  POLE  CO.,     -     Main  Office,  DENVER,  COLO. 


SPECIAL    PRICES    UPON    APPLICATION. 
PROMPT    SHIPMENT    A    SPECIALTY. 


mM^tsmm 


YARDS  -  W£W  DUtUTH.MIWX.-  FLOODWOOO,  M/NN.  -  WELtERS.MINW. 


WHITE  CEDAR  POLES 
Hall  L.Brooks 

TOMAHAWKjWIS. 


POLES 


W.  0.  STERLING  &  SON, 


MONROE.   MICH. 

Eleven  Pole  Yarda  in  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


STUDENTS 

Will    find    that   the  Westsru 
Electrician    can    help    them 
wonderfully   in    the    study    ot 
•lactricity.     Subscribe  now. 
I3.00   per  year,  in  advanee. 

Electrician  Publishing  Co., 

CHtCAtI 


■It.  StO  Mltf^w>««  BM(., 


THETELEPHONE  HAND-BOOK 

BY 

HERBERT  LAWS  WEBB. 

Price  $1  00. 

A  complete  and  practical  work  in 
handy  pocket  size. 

PUBLISHED  BT 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Building,  Chicago. 


MECHANICAL 

Engineers  interested  in  electricity  should  send  for  our  complete 
Catalogue  (mailed  free  to  any  address).  Any  electrical  book  pub- 
lished sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO.,  -  510  Marquette  BIdg.,  Chicago. 


POLES 


TICC  CROSS  ARMS  AND  YELLOW  PINE 

I  ItWj  to  order.    Write  us  your  requirements. 

9  H.  H.  MAUS  &  C0.,«"°  >  420 WalnutSt.,  Philadelphia, Pa. 


PINS 


TOWERS  PIN  &  BRACKET  CO. 

ELLIJAY,   CA. 

MANUPACTURCRS     OP 

Locust  and  Oak  Pins  and  Brackets. 


BRACKETS 


MICHIGAN  WHITE 


LARGE  STOCK. 


PROMPT  SHIPMENTS. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 
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Westinghouse 


Integrating 
Wattmeters 


Three  Wire 
Single  Phase 


Two   Wire 
Single  Phase 


Polyphase 


The  Recognized  Standards 


Accurate  for   years  without 
cleaning  or  recalibration 

Publication  4003  for  particulars 


Type  N  and  OD 
Transformers 

For  Light  and  Power  Service 


Represent  the  experience  grained 
in  manufacturing;  transformers  of 
every  size,  and  for  every  purpose 


This  cross-section  sets  forth  some  of  the  methods  of 
construction  which  promote  cool  running;  namely: 

Spread  Coils  and  a  Large  Quantity  of  Iron 
Exposed  to  the  Surrounding  Bath  of  Oil 

These  characteristics  are  common  to  both  Type  N 
and  OD  Transformers,  and  secure  low  and  uniform 
temperature. 

Publication  7007  for  particulars 


Westinghouse  Electric  &  Mig.  Co. 


Sales  Offices  In  Every  Large  City 


Pittsburg,  Pa. 
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A  Noyw  Machine 
Tool  Motor 


Form  L 
Outputs  From 
•A  to  3  H.  P. 


Strong, 

Efficient, 

Durable, 

HIglily 

FInisitetim 


Write  for 
bulietinsm 


Crocket*' Wheeler 
Company 

AMPERE  N.    J. 


STEVENS 

MECHANICALCATECHISM 

PRACTICAL  KNOWLEDGE 

FOB 

StatloBary  and  ilarlne  Engineers.  Firemen,  Blectrlclan«,  riotornien,  lea 
Machine  Men  and  Mechanics  In  Oeneral. 


Naw  and  Ortglnal.    AU  Modem  MachlnerT  fully  described  and  explained.    Technical 

Points  made  Clear  by  Word  and  Drawing,    Quastlons  and  Answers 

for  LlTll  Service  Examinations,  etc. 


SUBJECTS  TREATED: 


WATER,  STEAM,  COMBUSTION,  SMOKE  PREVENTION,  BOILERS,  BOILEB 
CONSTRUCTION.  TESTING  AND  MANAGEMENT,  SAFETY  VALVES,  IN- 
JECTORS, PUMPS  AND  GOVERNORS,  STEAM  GAUGES,  LUBRICATORS, 
ENGINES.  COMMON  SLIDE  VALVE,  TANDEM  COMPOUND,  CROSS  COM- 
POUND, RECEIVER  ENGINES,  HOT  AIR  AND  COMPRESSED  AIR  EN- 
GINES. TRACTION  ENGINES,  ELECTRIC  ENGINES,  AUTOMATIC  AND 
CORLISS  ENGINES,  CONDENSERS,  JET  AND  SURFACE,  ECCENTRIC, 
BALANCED  SLIDE  VALVE,  LINK  MOTION,  HORSE  POWERS  IN  DETAIL., 
INDICATOR.  REFRIGERATION,  ABSORPTION  AND  COMPRESSION  METH- 
ODS. BRINE  AND  DIRECT  EXPANSION  SYSTEMS,  PUMPS,  VALVES, 
TESTS,  TABLES.  AMMONIA.  AMMONIA  FITTINGS,  LIQUID  AIR,  MACHINE 
SHOP  PRACTICE,  STANDARD  NUMBERS  AND  RULES,  PULLEY  SPEED 
CALCULATION,  SQUARE  ROOT,  LEVERAGE,  ELECTRICITY.  DYNAMOS, 
ACCUMULATOR,  RHEOSTAT,  TRANSFORMER,  VARIETIES  OF  DYNAMOS. 
PARALLEL  AND  SERIES  WIRING,  THREE-WIRE  SYSTEM,  MANAGE- 
MENT AND  CARE  OP  ELECTRIC  PLANT.  REPAIRS,  ELECTRICAL  MEAS- 
UREMENTS. MOTORS,  STATIONARY,  TROLLEY  AND  THIRD  RAIL  SYS- 
TEMS, CONTROLLER,  ELECTRIC  LOCOMOTIVE,  ELECTRIC  HEATING 
AND  COOKING,  HOUSE  WIRING,  DIFFERENTIAL  GEAR,  FRICTION 
CLUTCH.  COMPOUND  CYLINDERS,  REVERSING  GEAR,  THE  STACKER. 
ALSO,  THE  ELEMENTS  OF  ALGEBRA  MADE  EASY. 

336  Pages.     240  Illustrations. 


*I9I^5^U,  $1.00.     Sent  aaywberc  prepaid  oa  receipt  of  price. 


Electrician  Publishing  Company, 

510  Marquette  Bldg,,  Chicago.  | 


Direct  Current  Direct  Connected  Generator 
TYPE  MPL  6-50-225 


WISE  BUYERS 

of  electrical  apparatus  know 
that  bright  paint  and  gilding 
neither  reduce  operating  ex- 
penses nor  Increase  revenue. 
They  also  know  that  correct  de- 
sign produces  symmetry  in  form, 
a  very  noticeable  feature  of  Fort 
Wayne  machines. 

BUYING  WISELY 

Means  combining  good  common 
sense  with  a  certain  amount  of 
technical  information.  The  com- 
mon sense  is  furnished  by  the 
wise  buyer;  the  technical  infor- 
mation by  the  progressive  maker. 
If  you  would  buy  wisely,  send  for 
technical  information  on  genera- 
tors made  by 


E 


FORT    WAYNE 

LECTRIC   WORK 

INDIANA 

MANUFACTURER     OF      "WOOD"      SYSTEMS 


'^ 


'■'«4 
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LLIS-GHALMERS  CO., 

CHICAGO,  U.  S.  A. 


Sole  BulldM* 
of 

BEYNOLDS 

CORLISS 

ENGINES 

For  All 
Power  Purposes 


SPECIAL  ENGINES  FOR  ELECTRIC  LI6HTaiill  STREET  RAILWAY  PURPOSES. 

RIEDLER    PUMPS    AND   AIR    COMPRESSORS. 


SWITCHBOARDS 

PANEL   BOARDS 

SWITCHES 


NORBITT  SPECIALTIES. 


Largest  Stock  in  the  West. 


Grouse-Hinds  IClectric  Co., 


133  South  Clinton  Street 


CHICAGO.  ILL. 


Etat.  1803. 


Inc.  1895. 


^Black  Diamond  File  Works  ^ 


Twciv* 

Medals 
Awardtd  at 
InlernaHonal 

ExposUlcni 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
189S. 


eVB.  OOODS  ABB  ON  UAH^K  SS  EVERY  liEAJDINCt  BLARDWABK 
STORE  IK  THE  UMITIEB  STATES  AWI>  CABfADA. 

6.  &  H.  BARNETT  COMPANY, 

PHILADELPHIA,    PA. 


VULCANIZED  FIBRE 

Hlghat  grades  (or  electrical  insulation  and  mechanical  purpoacit  in  sheets, 
tabcif  rods  and  special  shapes.     Catalogoes  and  samples  00  application. 


VULCANIZED  FIBRE  CO.,  - 

Wilmington, 

Del. 

BEFORE    CONTRACTING 

FOR 

1 

INO 

AIMDESCENT 

L. 

^k.  IVI  F>  S   1 

CET  THE 

STERLING   SPECIAL 

LITERATURE. 

STERUNQ 

ELECTRICAL  MFG.  CO. 

- 

WARREN,  1 

IHIO. 

The  Bossert  Electric  Construction  Co. 

MANUFACTURERS  OF 

STEEIi  OUTLET  AND  JlJNCTIOIf  BOXES, 
SWITCHBOABBIS,   PANEL    BOABBSl,   SWITCHES,   BTCI,/; 


SlURIEVANT 

EIECTBIC 
MOTORS 


la,  ti,In  small  and 
medium,  siz.es  jcf 
Com.pletely  enclosed 
Readily   portable 


B.F.STURIEVANTCO. 

BOSTON,  MASS. 

NEWYORK  -  PKILAIIEIPHIA  -  CHICAGO 

"1/  O  N  3>  o  Ttf 
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BARE  COPPER  WIRE. 

RUBBER    COVERED    WIRE. 

WEATHER  PROOF  WIRE. 

MAGNET  WIRE.  LAMP  CORD. 


POWER  CABLES. 
TELEPHONE  CABLES.  OFFICE  WIRE. 

JOHN  A.  ROEBLING'S  SONS'CO., 

TRENTON,  N.  J. 


AGENCIES  AND    BRANCHES: 


NEW  YORK. 


CHICAGO. 


SAN  FRANCISCO.      PHILADELPHIA. 


CLEVELAND. 
ATLANTA. 


n.  inill.  $3.00  Per  Aiiui. 


PuulisLingr  Company,  Chicago. 


CHICASO,  NOVEMBER  14, 1903, 


Enttired  at  Chicago  Postofflce  as 
mailmfttterof  the  second  closs. 


10  Gents  a  Copy.       NO.  20, 


JMPI     FV  INSULATED 

^llwir^L.ILA.  WIRES'AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF,   UNDERGROUND  AND  SUBMARINE. 

STERN   SCLLING  AGtNT.  Tu„      CI »-  1^1         ^      '  t    j-' 

H.  R.  HixsoN,  //le  Simplex  Electrical  Co., 

Monadnock  Block,  CHICAGO.  I  10  State  Street,  BOSTON,  MASS. 


WESTERN   SCLLING  AGENT. 

H.   R.   HIXSON, 

114*  Monadnock  Block,  CHICAGO 


1S89— Paris  Exposition, 
Medal  for  Bobber  Insalatiou. 

1893- World's  Fair, 
Medal  for  Rubber  Insulation. 


TRA^o  MidtK, 


THi:  STANDARD  FOR 

RUBBER  IXSUI.ATION. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Hanson  Tape,  Candee  ""p?^'.?"  Wires. 
THE  OKONITE  CO.,  Ltd. 

S."ii'S»S?h%"«";.>""8«"-        253  Broadway,  New  York. 


Geo.T.  Mansan.Gtn'l  Supt, 
W.  H.  Hodglns,  Secy. 

INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,  TELBQRAPH  AND  FIRE  ALARM  CABLES. 

All  Wires  are  tested  at  Factory.  JONESBORO,  X&O, 


CHICAGO    INSULATED    WIRE   CO.. 


152-154  LAKE  STR-EET. 


Ba.re  a.nd  Insulated  Wires  and   Cables. 
Galvanized  Steel  Strands. 


TDADX  HANK 


CRESCENT  RUBBER  INSULATED 

WIRES  AND  CABLES 

National  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

B3"bmclay°sireet.  Main  ("^c*  and  Factory.  TRENTON,  ■.  fc 


STANDARD  UNDERGROUND  CABLE  CO. 


322  The  Rookery,     Westlngliouse  Bldg., 
Chicago,  Pittsburg. 

Mills  Bldg.,  San  Francisco. 


56  Liberty  St.,        1225  Betz  Bldg., 
New  York  City.       Philadelphia,  Pa. 
10  Post  OfBce  Square,  Boston. 


BARE  AND  WEATHERPROOF  WIRES  AND  CABLES. 

Rubber  Covered  Wires  and  Cables.       Underground  Cables  for  all  Purposes. 


THOUSANDS    IN    USE. 

Bipolar  and  Multipolar  Motors 

,.  from  Vt  to  50  horsepower.  Dyna- 

EMimos  trpm  10  lights  to  700.  We  sell 

^Wk^^  rent.   Good  profits  for  agents.  * 

SS'*  The  Hobart  Elec.Mlg.  C«.,Troy,  Ohio 


rh.  Incand. scent  Lamp  R.placer  and 
Bl.aner  replaces  and  cleans  any  o.  p.  lamp 
rt  any  height  or  angle. 

iacandescenl  Electric  Light  Manipulator  Co., 
1 1 6  Bedford  St.,     Boston,  Mass. 


BEFORE    CONTRACTING    FOR 

I  IMOJklMDESCENI-      I.  A.  IVI  P  S 

GET  THE 

STERLING   SPECIAL 

LITERATURE. 

STERLING  ELECTRICAL  MFG.  CO.  -  -  WARREN,  OHIO. 


Pittsburg 

New  York 

Chicago 


THE 

PHOENIX 
GLASS  CO. 

Manufacturers  of 

Electric  Globes  and  Shades,  both 
Arc  and  Incandescent 

Inner  and  Outer  Globes  for  all 
enclosed  arc  systems 

CATALOGUES    SENT   ON    REQUEST 


REASONS  WHY 

YOU  SHOULD  USE  J.  J.  EGAN'S  ACME  COMMUTATOR  COMPOUND 


J.  J. C  CAN'S 

"AChif  COMMUTATOR 
COMPOUND. 


It  will  not  blacken  the  commutator,  but  polishes 
It  and  keeps  it  bright  and  well  lubricated  Insuring 
the  best  possible  contact. 

This  compound  lasts  longer  than  any  other. 

It  prevents  sparking  and  cutting  and  will  not  gum 
up  the  brushes.  It  Is  made  to  stand  heat  and  friction. 

Ssnd  60  cents  for  sample  stick  and  testimonials     Price  50  cents  each;  $5.00  per  dozen.    For  sale  by 

J.  J.  ECAN,  Sole  Manufacturer.  683  W.  Ohio  St.,  Chicago 


C 


mTATOR^m 

"'■    ml 


Magnets  and  All  Kinds  of  Coll  IVIndlngs  of  Inmlated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


H.  N.  FENNER,  President 

J.  F.  BLAUVELT,  Agent 

RUSSELL  W.  KNIGHT,  Treasurer  | 

ime:\a/ 

EIMOL.AIMD     BUT-r 

COIVIF>itVIMY 

MANUFACTURERS  OF 

IN/lacKiinery  -Fo 

r   1  nsula'tins  iSI 

ec-trical   AA/iresI 

Brtiding,  Taping, 

winding,  Twinn 

ng,  Cabling,  Stranding,  Polishing  and  Measurii 

ig  Machines.   Cable  Covering  Braiders 

IF-I 

304  PEARL  STREET, 

NK     CASTIIMOS    A     SP>ECIA. 

EVIDENCE,  R.  1.,  U.  S. 

A. 

PRC 

WESTIIH  IMtM  In^tiiuinBiit  Co., 

-•»    vavi^lH  Ur.i...rln  Part-  NRW/ARJf    W     I 


Waverly  Park,  NEWARK,  N.  J 


WmI«»  "  Reued  Pattern  "   Voltmeter,  Type  K. 


We  desire  to  call  attention  to  a  line  of 
low  priced  bat  excellent  Switchboard  Id- 
strumenis  for  Direct-Current  Circuits, 
which  we  designate  as 

"  Round  Pattern,"  Type  K. 

These  Instruments  are  particularly  suitable  for 
Kolated  Plants  and  Feeder  Circuits  In  Railway 
and  Power  Plants.  Voltmeters  In  range*  from 
.3  to  130  volts.  Ammeters  in  ranges  from  1  to 
200  amp.  All  Weston  instruments  are  uusur- 
passed  in  excellence  of  workmanship,  In  accU' 
racy  and  economy  of  operation. 

Bziaix— European   Weston  Electrical  Inttcu- 

ment  Co.,  RItterstraise  Ko.  88. 
LoKDox— Elliott  Broi.,  Century  Worki,  Lewli- 

ham. 
PABie,  FRAsras— E.  H.  Cadlo",  12  Rue  St.  Georgei. 
Xew  York  Offlc»-71  Cortlandt  8t. 


PARAGON  REFLECTORS 


SiIver=PJated 
Mirror  Reflectors. 

A  deep  cone,  for  use  with  any  system  of 
incandescent  electric  light,  where  it  is 
desired  to  concentrate  a  very  powerful 
light  on  a  small  space.  Lined  with  silver- 
plated  mirror-plate  plass.  Increases  the 
light  from  twelve  to  fifteen  times.  Moi;t 
valuable  in  show  windows  and  over  ma- 
chines, work-benches,  type  cases,  etc.,  etc. 

Thousands  of  this  style  used  in  show  windows, 
Oct  our  Catalogue  and  Price*. 


American  Reflector  &  Lighting  Gi 

271-273  FRANKLIN   ST..   CHICAGO. 
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Inner  Globes  and  Incandescent  Lamps 


Wear  on  a  "FOSTORIA" 
Globe  is  like  water  on  a  cluck's 
back. 

If  you  want  to  know  why, 
just  write  for  our  little  book- 
let, entitled, 

"THINGS  ABOUT 
INNER  ARC  GLOBES" 

and 

''THINGS  THE  TRIMMER 
SHOULD  NOT  FORGET" 

Mailed  free. 

The   "best"  in    the  market 

and  they  don't  cost  any  more 

than  common  globes. 


If   you    want  to   buy  good 

lamps— THE  BEST  ON  THE  MARKET— 
at  the  lowest  possible  price, 
write  us. 

Just  now  we're  giving  peo- 
ple more  actual  value  for 
their  money  than  any  other 
lamp  manufacturer  and  we're 
not  going  to  stop  soon.  How- 
ever, you'd  better  get  in  the 
procession  soon  unless  you 
just  simply  can't  spend  your 
money  fast  enough. 


WRITE    FOR    OUR    CATALOGS    AND    LISTS. 


The  Fostorla  Incandescent  Lamp  Co, 


MAIN    OFFICE    AND    WORKS 


SOUTHERN   OFFICE: 
£IV!P1RE    BUILDING, 
ATLANTA,  CA. 


FOSTORIA,   OHIO 


November  I4,   1903 


WESTERN    feLfiCTRIClAW 


The  Electrk  Storage  BatteryGo. 

11        MAM 


UFACTURER    OF    THE 


PHILADELPHIA 


"Cbloribe  Hccumulator ' 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PRtOC   LISTS   AND   SCSCntPTIVR   BULLETINS   FORWANDCD   UPON    ttEQUEST. 


-SALES  OFPICBS- 


PHILADELPHIA.  NKW  YORK,  BOBTON.  CHICAGO.  BALTIMORE.  ST.  LoUIS,  SaN  FBAKCISCO.  CLEVELAND.  CaKADA.  HAVANA.  CFBA. 

Allegheny  Ave.        100  Broadway.       60  State  St.      Marquette  Bldg.    Continental       Wainwrlght  Bldg.         Rlalto  Bldg.         Citizens' Bldg.        lanadlan  General        G.  F.  Greenwood.  Manager, 
and  191b  St.  Trust  Bldg.  Electric  Co..  Ltd.  Toronto  34  Empedrado  St. 


DUNCAN  INTEGRATING  WATTMETER 


FOR 


DIRECT  CURRENT  LIGHTING  AND  PGWER. 

MOST  ACCURATE  AND  UP-TO-DATE  METER  UPON  THE  MARKET. 


DUSTPROOF 
NO  CONSTANTS 
SENSITIVE 
GOOD  MAGNETS 
LARGE  DIAL 


DUNCAN  ELECTRIC  MFC  CO., 


LA    FAYETTE,    INDIANA. 

SEND    FOR    DESCRIPTIVE    BULLETIN.    


CARBONS 

CONSUMERS  CARBON   CO 

LANCASTER,  OHIO,  U.  S.  A. 
Carbons  of  all  kinds  and  for  all   purposes. 


■         AMERICAN  BRAND 

WEATHERPROOf  WIRE  AND  CABLES 


We  always  carry  a  large  stock  of 

WEATHERPROOF  WIRE 

for  prompt  ihipments.     Samples 
and  prices  on  application. 

AMERICAN  INSULATED  WIRE  &  CABLE  CO. 

Main  Office  and  Factory : 
241-247  S.  Jefferson  51.,  CHICAGO,  ILL. 


An  INCANDESCENT  LAMP  represents  a  large  Investment  of  capital,  ingenuity  and  skilled  worKmansnip,  it  is  sold  at  a  price  to  low  as  to  necessitate  eternal 
(Igllance  In  cutting  costs  to  a  mlnlmim.  A  successful  lamp  maiufacturer  tan  not  afford  to  experiment  with  poor  materials.  This  explains  iht  popularity  of 

BAKER    &    OO.'S 

«08  N.  J.  R.  R.  Ave..  NEWARK.  N.  J.  120  LIBERTY  ST.,  NEW  YORK. 


L-ATIIMUIVI 


We  Duy  an* 
Refine 
Platinum 
Scrap  also 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co — 

Allen  Company.  L.  B U 

Allls-Cbalmers  Company...  22 

AUoway  Electric  Co — 

Alphaduct  Mfg.  Co...." 9 

American  Battery  Co — 

American  Circular  Loom  Co. 21 
American  Conduit  Company.  7 

Amer.  District  Steam  Co 8 

Amer.  Electrical  Heater  Co..— 

Amer.  EL  Telephone  Co 14 

American  Electrical  Works..  11 
Amer.  InsuL  Wire  &Cable  Co.  3 
AmerteanRefl.&LlghtingCo.  1 
Amer.  Steel  A  Wire  Company  6 
American  Stone  Conduit  Co..  7 
Arnold  Elec.PowerStat.  C0..17 
Automaiic  Electric  Co. 14 

Babcock  A  Wilcox  Co — 

Badt.F.  B 17 

Baker  &  Company 'i 

Baker  Jt  Co.,  W.  E 17 

Bamett  Company,  Q.  &  H 2:i 

Beardslee  Chandelier  Mfg. Co.  10 

Beldler  A  Co.,  Francis 18 

Benfaold  <St  Jennlnga 18 

Bossert  EL  Construction  Co.. 10 

Brooka,  Hall  L 19 

Brown.  Chas.  L 17 

Bryan-Marsh  Company — 

Bryan.  Wm.  H 17 

Buckeye  Electric  Company..— 

Bnrch,  Edward  P 17 

Buiterfleld.  J.  F 17 

Byllesby  &  Co.,  H.  M 17 

Byrne  Const.  Co. ,  M.  P — 

Carman  4  Co..  Charlea  Whit- 
ney  17 

Carney  Broa.  Co 19 

Oeoml  Electric  Co I 


Central  Manufacturing  Co..  .— 

Chicago  &  Alton  Ry 12 

Chicago  Die  &  ElectricCo...    4 

Chicago  Edison  Co 4,  12 

Chic.  Fuse  Wire  &  Mfg.  Co. . .  5 
Chicago  Insulated  Wire  Co..  1 

CM.  ASt.P.  R.R — 

Clark  Wlrel.  Tel  &  Tel  Co. ,  T.  E.  15 

Coey  A  Co.,  C.  A 12 

Columbia  Incand.  Lamp  Co..— 
Columbus  Ins.WireA  Br.  Co.  4 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America II 

Crescent  Co U 

Crescent  Ins.  Wire  A  Cbl.  Co.  1 
Crocker- Wheeler  Company.. 22 
Crouse-Hlnds  Electric  Co.  ..— 
Crumb  A  Company,  W.  H  — 17 

Cutler-Hammer  Mfg.  Co 4 

Cotter  Elec.  A  Mfg.Company— 

D.  A  W.  Fuse  Company — 

Dearborn  Drug  A  Chem.Wks.  16 
Diamond  Meter  Company —  5 

Dickey-Sutton  Carbon  Co 4 

Dixon  Crucible  Co.,  Joseph..  16 
Duncan  Electric  Mfg.  Co....  3 

Dustin  Co..  Chas.  E 13 

Dyar.H.  W 12 

Eccleston  Lumber  Co 19 

Economical  Elec.Lamp  Co...  10 
Edison  Decorative  A  Minia- 
ture Lamp  Department 10 

Edison  Mfg.  Company 21 

Edwards  A  Company 14 

Egan.  J.  .1 1 

Electrical  Engl  ueer  Inatttute.— 

Electric  Appliance  Co 10 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company.  ..13 
Emmons  Elec.  Const.  Co — 


Empire  Wire  Go 10 

Ewlng-Merkle  Electric  Co..  .10 

Fahnestock  Transmitter  Co.. .14 

Felt  ACo.,  Chas.  E 17 

Field,  C.J 7 

"For  Sale"  Advertisements..  12 
Ft.  Wayne  Elec.  Works.,  Inc.21 
Fostoria  Incand.  Lamp  Co.     2 

Fowler,  John  H 19 

Fowler- Jacobs  Company 19 

General  Electric  Co 9 

General  EngineeringCo.,TheI7 
General     Incandescent     Arc 

Light  Company 20 

General  Incand.  Lamp  Co — 

Gould,Storage  Battery  Co — 

Gt.West.Smelt.  A  Refining  Co.  12 
Green  Fuel  Economizer  Co..— 
Gregory  Electric  Company  ..12 

Hart  Mfg.  Co 21 

Hartford   Steam   Boiler    In- 
spection A  InsuTance  Co ...  12 

Harvey,  W.  H 17 

Hobart  Elec.  Mfg.  Company..  1 

Hoffman,  G.  W 12 

Holmes  Fibre- Graph.  Co 16 

Humphrey.  Henry  H 17 

Illinois  Electric  Specialty  Co.— 

nilnolB  Maintenance  Oo 12 

Incandescent  Electric  Light 

Manipulator  Company 1 

Indiana  Rub.  A  Ins.  W.  Co . . .  1 
India  Rubijer  A  Qutta  Percha 

Insulating  Company II 

International  Tel. Mfg.  Co.  ..15 

-Jackson.  D.  C.  &  W.  B 17 

Jeffrey  Manufacturing  Co — 16 

Jewell  Electrical  Inst.  Co — 

Johnston,  Thomas  J 11 


Jones  A  Son,  J — 

Jones  Perpetual  LedgerCo...  8 

Kartavert  Manufacturing  Co.22 
Kellogg  Switchboard  A  Sup- 
ply Company 15,  19 

Klein  A  Sons,  Mathlas IB 

Kohler  Brothers 17 

Kuhlman  Electric  Co 10 

Leather  Preserv.  M.  Corp....— 

Leffel  A  Co.,  James 16 

Lindsley  Brothers  Company.. 19 

Loud's  Sons  Co.,H.  M 18 

Lowell  Model  Co ..... ; 10 

M  achado  A  Roller — 

Maltby  Lumber  Company..  .19 

Manhattan  El. Supply  Co 4 

MatthewsA  Bros.,  W.  N It 

Maus  A  Co.,  H.  H 19 

McLennan  A  Company,  K....10 

Mechanical  Appliance  C* 16 

Mica  Insulator  Company — 

Minneapolis  Elec.AConst. Co.  8 

Miscellaneous  Advs 12 

Monarch  Fire  Appl.  Co 5 

Monon  Railroad — 

Monson  Burmah  Slate  Co ....  17 

Moon  Mfg.  Co.,  The — 

Morse  Cedar  Company, 19 

Mueller  Company,  William..  19 
Munsell  A  Co..  Eugene 10 

National  Carbon  Co — 

National  Electric  Co 13 

National  India  Rubber  Co. .  ..— 

National  Signalling  Co — 

National  Tel.  Supply  Co 15 

Nernst  Lamp  Co 20 

New  England  Butt  Co ) 

New  York  Central  Lines 16 


1^*01?    GXGkmm±-etGCL    Iirxdesic:    of    A.caL-ve>jrtiso*an©*iLts 


New  York  Ins.  Wire  Co 11 

Nickel  Pla te  Road 16 

Northwestern  Electric  Co. . .  12 
Norton  Elec'l  Instrument  Co.— 

Okonlte  Company,  The 1 

Osborn-Morgan  Co 12 

Page&HIll  Co 18 

Paiste  Co.,  H.  T 8 

Paragon  Fan  A  Motor  Co — 

Perrizo  &  Sons  «■ 18 

Phelan,  D.  W i8 

PheLpsCo.  The — 

Phillips,  Eugene  F 11 

Phillips  Insulated  Wire  Co..  11 

Phoenix  Glass  Company 1 

Phosphor-Bronze  S.  Co 16 

Plerson  Electric  Co — 

Pignolet.L.  M 10 

Pittsburg  Sewer  Pipe  A  Con- 
duit Co 7 

Pittsburg  A  L.  S.  Iron  Co 19 

Porter  Cedar  Company 19 

Reisinger,  Hugo 7 

Rey  nolds  El.  Flasher  M  f  g.Co.  — 
Roebllng'sSonsCo.,  J.  A 22 

Safety  Ins,  Wire  &  Cable  Co.  4 

Sargent  &  Lundy 17 

Sawyer-Man  Elec.  Company.— 

Schott.W.H 17 

Shelby  Electric  Company  ...— 
Simplex  Electrical  Co..  The..  1 
Simplex  Elec.  Heating  Co....  11 

Smith  Co.,  S.  Morgan 16 

Sprague  Electric  Company... 1 1 

Standard  Elec'l  Mfg.  Co 9 

Standard  Pole  A  Tie  Go 18 

Standard  Tie  Company 18 


Standard  Dnderg.  Cable  Co..  1 

Stanley  Instrument  Co 7 

Stftnton,  LeRoy  W 17 

Sterling  A  Son,  W.  C 19 

Sterling  Electrical  Mfg.  Co..  l 
Sterling  Electric  Company..  H 
Sterling  Varnish  Co..  The. ...2? 
Stilwell-Blerce  ASmlth-Valle 

Company y 

Stow  Mfg.  Company — 

Stromberg -Carlson  Tel.  Mfg. 

Company 15 

Sturtevant  Company,  B»  F...22 
Swedish-American  Tel.  Co    .— 


Tod  Company,  William 16 

Torrey  Cedar  Company 19 

Towers  Pin  A  Bracket  Co....  18 

Valentine-Clark  Co.,  Tte  ...18 
Varley  Duplex  Magnet  Co...  I 
Vulcanized  Fiber  Company .  22 

Wabash  R.  R — 

Waclark  Wire  Co i« 

Wagner  Electric  Mfg.  Co — 

Walker  Electric  Co — 

Walsh's  Sons  A  Company 12 

Warren  Elec.  Mfg.  Co 17 

Western  Electric  Company.. .  8 

Vfestern  EL  Supply  Co 9 

Western  Lumber  A  Pole  Co..  18 
Westinghouse      Electric     A 

Manufacturing  Co — 

Weston  Electrical  Inst.  Co. ..  i 

Whltmore.  A.  E ,. I8 

Wlimerdlng,  C.  H 4 )7 

Woolley  Fdy.  A  Mach.  Wks..- 
Worcester  Company,  C.  H 18 


Yost  Electric  Mfg.  Co., 
Young.  A.  B 
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MANUFACTURED  BY 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  139  Adams  Street, CHICAGO. 


H 


MULTIPLE  SWITCH   MOTOR 

STARTERS 

WITH  AUTOMATIC  RELEASE 

Operated  b}'  throwing  in  one  lever  after  another, 
levers  interlocking  so  that  it  is  impossible  to  close 
them  other  than  in  their  regular  order. 

For  motors  larger  than  50  H.  P.  this  is  the  most 
sitisfnctory  type  of  starter,  owing  to  the  eliminat- 
iag  of  all  sparking  on  contacts. 

THE   CUTLER -HAMMER   MFG.  CO. 


New  York 
136  Liberty  St. 

Pittsburg 
322  Prick  Building 


MILWAUKEE 
WIS. 


Boston 
176  Federal  St. 
Chicago 
1232  Monadnock  Btdff. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publisliing  Co.,  Suite  510  flarquette 
BIdg.,  Cliicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


DO  YOU  WANT  THE  BEST? 

Then  ALWAYS  buy 

THE   MAXSTADT  PATENT  JOINT 

Manufactured,  and  sold  by  the  owuors  of  the  Maxstadt  Patent  No.  655,905. 
This  is  the  best  Joint  on  the  mirket  and  gives  entire  satisfaction  wherever  used. 

No.  882  represents  the  Jolnf  ready  for  use. 

Patented  August  14,  1900,  In  the  United  States  and  Foreign  Countries. 


No.  882. 
No.  884  represents  the  Joint,  twisted,  complete  an  the  line. 


No.  884. 

These  Joints  are  furnished  In  copper  for  copper  wire  and  In  tinned  steel  for  galvanized  Iron 

wire.    Samples  and  prices  will  be  sent,  without  charge,  upon  request. 

SOLE  OWNERS  OP  THE  MAXiTADT  PATENT  IMPROVED  AMERICAN  JOINT. 


CHICAGO  DIE  &  ELECTRIC  COMPANY, 


87-9 1    West  Lake  Street, 
CHICAGO,  ILL. 


Something 

Electrical 

For  Everybody 

Mauufactureu  by  us  and  fully  illustrated  In 
Catalogue  No.  16,  mailed  free  on  application. 

Prices  Will  Surprise  You. 

MANHATTAN  ELECTRICAL 
SUPPLY  CO. 


NEW  YORK. 

32  Cortlandt  St. 


CHICAGO. 
188  Fifth  Ave. 


When  In  search  of  a 
position  advertise  in 
the 

Western  Electrician. 


ELECTRICAL  BOOKS. 

A^ll    Kinds. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Bolte  51 0  Maranette.  CHICA60. 


MAGNET  WIRE 


ROUND, 
SQUARE 

AND 
RECTAN- 
GULAR. 


TRADE  MARK. . 

MANUFACTURED  BT 

Columbus  Insulated  Wire  and  Brass  Co. 

COLUMBUS,  OHIO. 


O    A    R    B 


INI 


FOR  OPEN  AND  ENCLOSED  ARC,  ALL  SYSTEMS. 


IHEDICKEr  SUTTON  CARBOKCOMl^NY 


LANCASTER,  O. 

OUR  ENCLOSED  ARC  CARBONS  ARE  STRAIGHT,  CORRECT  AS  TO  DIAMETER,  MAKE  SMALLEST  POSSIBLE 
DEPOSIT  ON  GLOBES,  AND  GIVE  A  STEADY  WHITE  LIGHT;  NOT  VIOLET  RAYS,  on  RgpuEsr  will  mail  samples. 
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ALL  THE   WORLD   KNOWSJj 

THE  COLUMBIA  LAMP     jj 

THE  GREATEST  ILLUMINATION.         THE  LEAST  COST. 

WRITE  US  YOUR  NEEDS. 

CrJtlml  0ff!rirCout^u§, 

GENERAL  SALES  AGENTS 

264-266=268=270    FIFTH    AVENUE,    CHICAGO 


IDEAL    FIRE    PROTECTION    FOR    ALL 
ELECTRICAL   APPARATUS. 

Highest  Awards  at  National  Export,  Central  Canadian, 
Pan-American  and  Charleston  Expositions. 

MONARCH    FIRE    APPLIANCE    CO., 
247-249  Pearl  St.,  New  York  City. 


''  SAFETY  '  RUBBER  COVERED 

WIRE    AMP    CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
IN/I  .      B.     AUJS-rilM     &    00., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  INSULATED  WIRE  &  CABLE  CO., 

WORKS :  Bayonne,  N.  J.  114-116  LIBERTY:  STREET,  K.  Y. 


CHICAGO  FUSE  WIRE  &  MFG.  CO. 


MANUFACTURERS  OF- 

Fuso  Wire  I 
Fuse 


^rfnlMililii 


Tubular  Line  Fuses 
Fuse  Links 

Telephone  Fuse  Blocks 
Telephone  Fuses 
Fusible  Links  (for  FIro  Doorm) 
Outlet  Boxes,  Wire  Joints 

Send  for  new  reduced  prices  on  Wire  Joints.  We 
have  a  complete  line  Always  In  etoclt  and  Cftn  quote 
you  very  interesting  prices. 


CHICAGO  FUSE  WIRE&MFG.CO. 


368  Dearborn  St.,  Chicago. 


863  Broadway,  N«w  York. 


IB7  Pratt  St.,  Buffalo- 


! 


SCHEEFFER  INTEGRA  TING 

WA  TT METER 

TYPE  E  FOR  ALTERNA TING  CURRENT       TYPE  F  FOR  DIRECT  CURRENT  CIRCUITS 

DUST    AND    BUG    PROOF 
IMPROVED  CONSTRUCTION 


TYPE  E. 


TYPEF. 


Moving  parts  are  extremely  light, 
insuring  a  highly  sensitive  and  ac' 
curate  meter. 


WRITE  FOR  PRICES  AMD  DLSORIPTIVE 
LITERATURE. 


DIAMOND    METER 
COMPANY, 


ALTERNATING  CURRENT. 


Peoria,  III., 


B_^ t  lll^—»t  III  44~        III  .»«.^»«4 


€/.  S.  A. 


DIRECT  CURRENT. 


I  IIIM  P 


\ 
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American  Steel  &  Wire  Co. 


Chicago 


New  York 


Worcesttr 


Denver 


San  Francisco 


BARE   AND    INSULATED 

ELECTRICAL  WIRES 


CLASSIFIED    INDEX   OF    ADVERTISEMENTS. 


Aoc't  Books,  Perpetual, 

Jones  Perpetual  Ledger  Co. 
AdlUBtera,  Inc.  liomps. 

Inc.  El.  Lt.  Manlpnlator  Go. 
AAohors  (Tel.  A  Tel.) 

Matthews  A  Bro.,  W.  N. 
4  p  n  rnifft  fttorg. 

Central  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Automobiles. 

Coey  &CO..C.  A. 
Bfktterles  and  Jars, 

Central  Electric  Co. 

EdlBon  Mfg.  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Bella.  Buzzers,  Etc. 

central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Manhattan  Elec  Supply  Co. 
Western  Electric  Co. 
Weetern  Elec.  Supply  Co. 

Belt  Bressinff. 

Dixon  Crucible  Co.,  Jos, 
Leather  Preserver  Mfg.  Corp. 

Beltlnflf. 

Leather  Preserver  Mfg.  Corp. 

Blowers. 

SturtevantCo..B.  F. 

Boiler  Compounds. 

Dearborn  Drug  &  Chem.  Wks. 

Boilers. 

Babcock  &  Wilcox  Co. 
QUnols  Maintenance  Co. 
N.  Y.  Safety  Steam  Power  Co. 

BootM,  £lectrical. 

Electrician  Publishing  Co. 

Brushes. 

Central  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Fibre-Graphite  Co. 
Western  Electric  Company. 
Cable  Hansen. 
Rational  Tel.  Supply  Co. 
Western  Electric  Co. 

Cables.  (See  Wires  and  Cablei) 
Ccwbons.     Points    and 
Flates, 

Central  Electric  Co, 
Chicago  Edison  Co. 
Consumers  Carbon  Co. 
Dickey -Sutton  Carbon  Co. 
Electric  Appliance  Co. 
National  Carbon  Co. 
RelBlnger,  Hugo. 
Western  Elect.  Supply  Co. 

Castings. 

New  England  Butt  Co. 
Smith  Co.,  S,  Morgan. 

Chains. 

Jeffrey  Mfg.  Co. 

Circuit  Breah:er8. 

Cutler-Hammer  Mfg.  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
Western  Electric  Company. 
Westlnghouse  El.  &  Mfg.  Co. 

Coal  and  Ashes    Hand- 
ling Slachlnery, 

Jeffrey  Mfg.  Co. 

Colls  and  magnets. 

Varley  Duplex  Magnet  Co. 
Western  Electric  Co. 

Commutator  Compound. 

Allen  Co.,  L.  B, 
Egan,  J.  J. 
McLennan  A  Co.,  K. 

Conduit  and  Conduits. 

Alphaduct  Mfg.  Co. 
American  Circular  Loom  Co. 
American  Conduit  Company. 
American  Stone  Conduit  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Field,  C.  J. 

Pittsburg  Sewer  Pipe  A  Con- 
duit Co. 
apm«u«  Electric  Co. 
Tr«aMm  Sloot.  Supply  Oo. 


Contractors  and  Electric 
Ijlffht  Plants. 

Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wka.,  Inc. 
General  Electric  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  ElecAMfg.Co. 

Cross-Arms,     Pins     and 
Brackets. 

Berthold  &  Jennings. 
Central  Electric  Co. 
Central  Manufacturing  Go. 
Eccleston  Lumber  Co. 
Manhattan  Elec.  Supply  Co. 
Standard  Pole  &  Tie  Co. 
Towers  Pin  &  Bracket  Co. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 

Cnt-Outs  and  Switches. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Crouse- Hinds  Electric  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Electric  Appliance  Co. 
Ft,  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co, 
Hart  Manufacturing  Co. 
Manhattan  Elec.  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Dynamos  and  Motors. 

Central  Electric  Co. 
Crocker -Wheeler  Co. 
Dustln  Co.,  Ghas.  E. 
Ewlng-Merkle  Elec.  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Illinois  Maintenance  Co. 
Jones  &  Son,  J. 
Mechanical  Appliance  Ca 
National  Electric  Co. 
Northwestern  Electric  Co. 
Sprague  Electric  Co. 
Stow  Manufacturing  Co. 
Sturtevant  Co.,  B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  EL  &  Mfg.  Co. 

Economizers,  Fuel 

Green  Fuel  Economizer  Co, 

Electric  HeatinK  Appl. 

American  Elec.  Heater  Co. 
Simplex  Elec.  Heating  Co. 
Western  Electric  Co. 

Electric  RallTv^ays. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westlnghouse  El.  &  Mfg.  Go. 

Electrical  and   Mechan- 
ical Engineers. 

Alloway  Electric  Co. 
Arnold  Elec.  Power  Stat'n  Co. 
Badt,  F.  B. 
Baker  &  Co.,  W.  E. 
Brown,  Chas.  L. 
Bryan,  Wm.  H. 
Burch.  Edward  P. 
Butterfleld  J.  F. 
ByllesbyA  Co.,  H.  M. 
Byrne  Const.  Co.,  M.  P. 
Carman  ACo.,  Chas.Whllney. 
Crumb  A  Company,  W.  H. 
Emmons  Elec.  Const.  Co. 
Felt  A  Co.,  Chas.  E. 
General  Engineering Co.,The 
Harvey.  W.  H. 
Humphrey,  Henry  H. 
Jackson,  D.  0.  A  W.  B. 
Kohler  Brothers. 
Sargent  &  Lundy. 
Schott,  W.  H. 
Stanton,  Le  Roy  W. 
Wllmerdlng,  C.  H. 

Electrical  Instruments. 

(Recording  and  Testing.) 

Central  Electric  Co. 
Diamond  Meter  Co. 


Duncan  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Elec.  Specialty  Go. 
Jewell  Electrical  Inst.  Co. 
Machado  A  Roller. 
Norton  Elec'l  Instrument  Co. 
Plgnolet,  L.  M. 
Stanley  Instrument  Go. 
Wagner  Electric  Mfg.  Go. 
Western  Electric  Co. 
Western  Elec.  Supply  Go. 
Westlnghouse  El.  &  Mfg.  Go. 
Weston  Electrical  Inst,  Oo. 

Electro-Platinac  Mach^y. 

Crocker- Wheeler  Company. 
General  Electric  Co. 

Elevators  -Conveyors. 

Jeffrey  Mfg.  Co. 

Engines,  Gnm  and  6aso- 
Une. 

Lowell  Model  Co. 

Woolley  Fdy.  &  Mach.  Wks. 

Engines.  Steam, 

AUis-Chalmers  Company. 
Dustln  Co.,  Chas.  E. 
Illinois  Maintenance  Co. 
Sturtevant  Co.,  B.  F. 
Tod  Company,  William. 

Fans  and  Fan  Motors. 

Central  Electric  Co. 
Crocker-Wheeler  Company. 
Edison  Mfg.  Co. 
Ewlng-Merkle  Elec.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Fibre. 

Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Go. 

FUes. 

Barnett  Co.,  G.  &  H. 

Fire  Extinaruishers. 

Monarch  Fire  Appliance  Co. 

Fixtures.  Oas  and  Blec. 

Beard  alee  Chandelier  Mfg.  Co. 

Flashers. 

Reynolds  El.  Flasher  Mfg.Co. 

Flexible  Shafts. 

Stow  Mfg.  Co. 

Forces. 

Sturtevant  Co.,  B.  F. 

Fuses  and  Fuse  'Wire. 

Central  Electric  Co. 
Chicago  Die  A  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg.Co. 
D.  A  W.  Fuse  Company, 
^ectrlc  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Western  Electric  Company, 
Western  Elect.  Supply  Co, 

Cilobes,    Reflectors    and 
Shades. 

American  Refl.  A  Lighting  Co. 
Fostorla  Incan.  Lamp  Co. 
Phoenix  Glass  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

CJraphlte  Specialties. 

Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre-Graphite  Co. 

Heatinff  (Exhaunt 
Steam). 

Amer.  District  Steam  Co. 

Heating     and    Tentllat- 
Inc  Apparatus. 

Sturtevant  Co.,  B.  F. 

Holders,  Inc.  I^amps. 

Incandesent    Electric   Light 
Manipulator  Go. 

Inspection  A  Insurance. 

Hartford   Steam    Boiler   In- 
spection A  Insurance  Co. 


Insulating  Machlneiv. 

New  England  Butt  Co. 
Insulators  and  Insulat- 
ing Materials. 

Akron  Smoking  Pipe  Co. 
American  Electrical  Works- 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
Kartavert  Mfg.  Co. 
Manhattan  Elec.  Supply  Co. 
Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Go. 
Standard  Underground  G.  Go. 
Standard  Vitrified  Cond.  Co. 
Sterling  Vamlsh  Co. 
Vulcanized  Fibrti  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

liumps,  Arc. 

Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
Nernst  Lamp  Co. 
Osborn-Morgan  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Ijamps,  Incandescent. 

Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Columbia  Incan.  Lamp  Co. 
Economical  Elfec.  Lamp  Co. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept. 
Electric  Appliance  Co. 
Ewlng-Merkle  Elec.  Co. 
Fostorla  Incand.  Lamp  Co. 
General  Electric  Go. 
Gen^ial  Inc.  Arc  Light  Co. 
Nernst  Lamp  Co. 
Phelps  Co.,  The 
Sawyer-Man  Elec.  Co. 
Shelby  Electric  Co. 
Standard  Elec'l  Mfe.  Co. 
Sterling  Electrical  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Ijamps,      Incandescent— 
Beplacers  A  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 

Lamps,  IVernst. 

Nernst  Lamp  Co. 

Liightnlng  Arresters. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
Western  Electric  Co. 

I^inemen's  Climbers. 

Klein  A  Sons.  Mathlas. 

Magnet  Wires. 

(See  Wires  and  Cables.) 
Mechanical  Hraft. 

Sturtevant  Co.,  B.  P. 

Mica. 

Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 

Mining  Apparatus,  Elec. 

Crocker- Wneeler  Company. 
General  Electric  Co. 
Jeffrey  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  £1.  &  Mfg.  Go. 

Motors.  (See  Dynamos    and 

Motors). 

Kippers  and  Pliers. 

Klein  &  Soni,  Mathlas. 
Patent  Attorneys. 

Johnston,  Thomas  J. 


Phosphor  Bronze. 

Phosphor  BronzeSm.Cc.Ltd. 

Platinum. 

Baker  &  Company. 

Poles  and  Ties. 

Beldler  A  Co..  Francis. 
Berthold  A  Jennings. 
Brooks,  Uall  L. 
Carney  Bros.  Co. 
CooUdge,  Marshall  H. 
Eccleston  Lumber  Co. 
Fowler,  John  H. 
Fowler-Jacobi  Company. 
Kellogg  Switch.  A  Sup.  Co. 
Llndaley  Bros.  Co. 
Loud's  Sons  Co.,  H.  M. 
Maltby  Lumber  Go. 
Maus  A  Co.,  H.  H. 
Morse  Cedar  Co. 
Mueller  Company,  William. 
Page  A  Hill  Company. 
Perrizo  A  Soni. 
Phelan,  D.  W. 
Pittsburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Standard  Pole  A  Tie  Co. 
Standard  Tie  Company. 
Sterling  &  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co..  The.     . 
Western  Lumber  A  Pole  Co. 
Whltmore,  A.  E. 
Worcester  Co.,  C.  H 

Polish  (Metal). 

Hoffman,  Geo.  W. 

Porcelain. 

Akron  Smoking  Pipe  Co. 

Power  Transmission 
Machinery. 

Jeffrey  Mfg.  Go. 

Smith  Co.,  S.  Morgan. 

S  til  well -Blerce  Smith- Valle. 

Pulleys. 

Smith  Co.,  S.  Morgan. 
Stllwell-Blerce  Smith- Valle, 

Ball  Bonds.  ' 

American  Steel  &  Wire  Co. 

Ball  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 

Refiners. 

Gt. West. Smelt. A  ReflningCo. 

Re -Winding— Repairs. 

Chicago  Edison  Co. 
Gregory  Electric  Co. 
Northwestern  Electric  Co. 
Plerson  Electric  Co. 

Rheostats. 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Go. 
Gen'l  Inc.  Arc  Lt.  Co. 
Western  Electric  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Schools  and  Colleges. 

Electrical  Engineer  Inst. 

Second -Hand  Mach'y. 

Dustln  Co.,  Chas.  E. 
Dyar,  H.  W. 
Gregory  Electric  Co. 
111.  Maintenance  Co. 
Matthews  &  Bro..  W.  N. 
Northwestern  Electric  Co. 
Pierson  Electric  Co. 
Walsh's  Sons  &  Co. 

Slate. 

Monson  Burmah  Slate  Co. 
Young,  A  B, 

Sockets  A  Receptacles. 

PaisteCo.,H.  T. 
Yost  Elec.  Mfg.  Co. 

Soldering   Stichs.  Salts 
and  Paste. 

Allen  Co.,  L.  B. 
Crescent  Co. 
Western  Electric  Co. 

Speaking  Tubes. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 


Speed  Indicators. 

Weston  Electrical  Inst.  Co. 
Springs. 

American  Steel  A  Wire  Co, 
Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Supplies,  eeneral  Elec. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co 
Ewlng-Merkle  Electric  Co. 
General  Electric  Co 

Manhattan  Elect'l  Supply  Co. 
Western  Electric  Co.  ^^  ^  ^  ' 
Western  Elect.  Supply  Go. 
Swltcb  boards. 
Crouse-HInds  Electric  Co. 
r^°,-,  ^ot'and.  Arc  Light  Co. 
Walker  Electric  Co. 

boards. 

American  EI.  Telephone  Co 

Automatic  Electric  Co 

Central  Electric  Co. 

Fahnestock  Transmitter  Co 

International  Tel.  Mfg.  Co. ' 

Kellogg  Swltchb.  &  Sup.  Co 

Manhattan  Elec.  Supply  Co 

Moon  Mfg.  Co  ,  The 

National  Signalling  Co 

Sterling  Electric  Co. 

Stromberg-CarlsonTel.M.Co. 

Mvedish-Amerlcan  Tel.  Co 

Weatern  Electric  Co. 

Western  Elec.  Supply  Co. 
Tools. 

Klem  &  Sons,  Mathlas 

Western  Electric  Co. 
Transfttrmers. 

Central  Electric  Company 


-, — .„.  iji^i.tm,  ijuuipany. 
Crocker-Wheeler  Company. 
"'  1,  ln( 


^t  ii.         uccici  »jompany. 
Ft.  Wayne  Elec.  Works,  Inc 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Co. 
Manhattan  Elec.  Supply  Co 
National  Electric  Co. 
Wagner  Electric  Mfg.  Co 
Western  Electric  Co? 
Western  Elec.  Supply  Co 
Westlnghouse  El.  &  Mfg.  Co. 
Tbrnek8,  Electric  Car. 
General  Electric  Co. 
Westlnghouse  El.  &  Mfg.  Co 

"^^if^eoyrater  Wheels 

Leffel  &  Co.,  Jas. 
Smith  Co.,  S.  Morgan. 
Stllwell-Blerce    Smlth-Valle. 
Varnishes. 
Sterling  Varnish  Co. 

Tnlcanlzed  Fibre. 

Vulcanized  Fibre  Co, 

WlrelessTeLApparatiis. 

ClarkWlrel.Tel&Tel.Co.,T  E. 
National  Signalling  Co. 
^V 1  r  «    M«  asurlne    M  a- 
chines. 

Minneapolis  Elec.  &  Const.  Co. 

Wires  and  Cables— aiac- 
net  Wires. 

American  Electrical  Works. 
Amer.  InsuL  Wire  A  Cable  Co. 
American  Steel  &  Wire  Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Columbus  Ins.  Wire  A  Brass 

Co. 
Crescent  1ns.  Wire  &  Cbl.  Co. 
Electric  Appliance  Co. 
Empire  Wire  Co. 
General  Electric  Co. 
Indiana  Rub.  &  Ins.  Wire  Cos 
India  Rubber  &  Gutta  Percba  " 

Insulating  Co. 
Kellogg  Switch,  i  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co 
Okonite  Co.,  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co. 
RoebUng's  Sons  Co.  J.  A. 
Safety  Ins.  Wire  &  Cable  Co 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Waclark  Wire  Co. 
Western  Elec.  Supply  Co. 
Western  Electric  Oompany , 


Po*"    A.lc>tx^t:»e1:loal    IxxtX&ss.    o«    .^<a.^v-eiTt:lsex3Aexitei    (See    F&s^    <*• 
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For  all 

special  lighting 

purposes 

use 

"Electra" 

Flame  Light 

Carbons. 


Ask  for 

special  list 

on 

High 

Grade 

Battery 

Carbons. 


LARGE 
FACTORIES 
IN  EAST 
AND  WEST. 
MODERATE 
PRICES. 
PROMPT 
DELIVERIES. 

Write  or  te'.ephone  your  requirements  and  we  will  submit  samples  and  prices. 
TELEPHONE  5928  BROAD. 

Agbnts— F.  B.  Badt  A  Co.,  Monadnock  Block.  Cbicago,  111.       The  \V.  G.  Nagel  Electric 
Co.,  Toledo,  Ohio. 


r 


General  Office  and  Factory: 
PlirSBURG,    KAN. 


Branch  Office  and  Sale  Yard:    2417   East    18th    Street,   KANSAS  CITY,    MO. 


STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago,  III. 


Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturers  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2,  3,  4  AND  6  DUCT. 

Superior  Conduits  for  under- 
ground wires  a  specialty. 


THE     UNIT     OF     ECONOMY     IS 

ESTABLISHED    IN    THE 

CONSTRUCTION     OF 

UNDEReROUND 

CONDUITS 

ONLY    BY   USING    ELECTROL>  SIS-PROOF 

BITUMINIZED  FIBRE  CONDUIT 

MADE    IN    ALL    SIZES     1'=    TO     lO    INCHES. 

SEVEN-FOOT    LENGTHS. 


LIGHT,      STRONG,      DURABLE. 


CONDUITS 

FOR       ALL        UNDERGROUND       WORK. 


THE     I803    BOOKLET    TELLS    THE    STORY. 


AMERICAN  CONDUIT  CO. 

I  70  Broadway  822   Manhattan   BIdg.  336  Macy  St. 

NEW  YORK  CHICAGO  LOS  ANGELES 


ELECTRICITY  FOR  ENGINEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  $2.60. 

ELECTRICIAN  [PUBLISHING  CO., 
BIO  Marquette  Building,  -  •  OHIOAOO. 


Stanley    Recording    Wattmeter    for    Alternating    Current    Circuits 


UIPU    niACC    Balanced  Thrust-Model  H-Metal   or  Qlass  CovcrAIr    I  nW    DDIPC 

niUn    ULAOO      Tight;  Moisture  Tight;  Dust  Tight:  Insect  Tight.      LUIT    rnlut 

fio  Jowol  Wmap  From  Hammar  or  Stdo  Thruat, 

LithteHt  Weight  Moving  Parts  Perfect  Sprlog  Support  Highest  Effective  Torque 

Ko  Change  Braking  Air  Gap  by  Temperature 

Complete  Magnetic  Shield  Against  Short-Circaitfi 

Send  for  Bulletins  illustrating:  and  Describing  Meters 


Perfect  Seal  Protection  Against  Tampering  Compensation  for  Inductive  Lag 

No  "Kicking"  or  "Pusher"  AnxlUary  Friction  Devices 
Simple:  Durablet  All  Parts  Readily  Accessible 

Pre-Eminently  the  Best  Contact  Bearing  Meter 
Competitloa  on  Merits  Ckalleaged 
Ranka  Moxt  to  Stanley  Magnotic  Suaponaton  Waitmoiora 


ManulBctory  aud 
S&len  OfQceii: 


S  T  A  IM   L.  E  Y 

DREAT  BARRINQTON,  MASS.,  U.  S.  A. 


I   IM 


R  1^   IVI 


IM 


European  Oilice: 
No,  23   Boulevard  des  Itallens,  Pails,  France. 


FOK  PACIFIC  COAST. 

Jno.    Slartiii    &. 


Co. 


75  New  .Monteomery  St..  San  1  rjnclsco.  Cal. 
Douglass  BnUdine,  Los  Angeles,  Cal.    . 
Pioneer  Building,  Seattle.  Wash. 


-SKi-t-iriic3     A.  <»  IE.  t>M  "r  ^ 

FOR    COLOkADO,    IDAHO,    MONTANA, 
WVOMINO,  NEW  MEXICO,  UTAH, 

Tlie     Hendile  -  Bolthotl'    MaMljf. 
au<l    Supply    Co. 

Denver,  Colorado. 


PUR  MEXICO, 

ictor   If.    Brafiiclii   A    Bi 

El  Almaceu  de  Las  Mlnas. 
Apartado  830.  Mexico  Cli.v, 
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YOST 

SpecidLlties 

=^=  o_f  the  =:^^ 

Superior  Sort 


Sockets 
Wall  Sockets 
W.  P.  Sockets 

Rosettes 

SlII  have 

specia.!  merit 

and  distinctive 

advantages 

Yost  E^lectric 
Mfg.  Co. 


TOLEDO 


OHIO 


SCIENTIFIC  METHODS 

OF  ACCOUNTING. 


Our  IntercKdb.ngedLble   Lea^f  Systems. 

Time  and  money  savers  for  any  and  every  business.  Let  us  show  you  how  we  can 
improve  yours..    Write  for  free  booklet:  "Labor  Saving  Systems." 

We  do  not  sell  through  the  stationery  trade,  but  have  our  special  force  of  trained 
representatives  who  devote  their  entire  time  to  our  work. 

JONES  PERPETUAL  LEDGER  CO.,  *-'*' ^^I'^ilkk^'  ""•"• 


WESTERN 
ELECTRIC 
COIVIPAIVY 

CHICAGO  NEW    YORK 

ST.  LOUIS  PHILADELPHIA 
DENVER  KANSAS  CITY 


Direct  Corrent  motors.   All  SisEes. 


YOU 

will  readily  see  tlie 
advantage  of  a 

CLEAT  RECEPTACLE 

that  is  wired  in 
by  slipping  wires 
under  set  screw 

completely   covering 

these  contacts  with  a 

porcelain  cap 

such  as  the 

"P-K" 

FIELDING  Cir/ir  RECEPTACLE 


H.  T.  PAISTE  COMPANY 

PHILADELPHIA,  PA. 

In  many,  many  places 
it  exactly  fills  the  bill. 


WIRE 

MEASURING 

MACHINE 

A  great  convenience 
and  time  saver. 


Reels  wire  into 
a  neat  coll  and 
shows  number 
of  feet. 


Minneapolis  Electric  and  Construction  Co., 

Minneapolis,  iVllna. 


IT  IS  TIME  TO  KICK 


IVIr.  Manager,  insist  on  your  company  installing  our 
system  of  underground  extiaust  steam  iieating 
mains  at  once,  wliicii  will  enable  your  company  to 
pay  tlieir  coal  and  labor  bills. 

They  can  increase  their  electrical  business. 

They  can  defy  competition. 

They  can  furnish  large  blocks,  which  now  have  their 
own  engines,  boilers  and  dynamos,  with  electric 
light,  steam  heat  and  power. 

We  have  the  only  Meter  System. 

We  installed  35  new  plants  last  year. 

We  guarantee  results. 

Write  for  our  pamphlet  showing  how  it  is  done. 

AMERICAN  DISTRICT  STEAM 
COMPANY 

LOCKPORT,  IM.  Y. 

Mention  Western  Electrician. 
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THE  VICTOR  TURBINE  WATER  WHEEL 


F-01 


Its  high  speed,  close  regulation,  great  capacity, 
high  efriclencv,  perfect  cylinder  gate  and  steady 
motion  will  particularly  commend  it  to  all  con- 
templating developing  plants  of  this  kind. 


OUR    OTHER    SPECIALTIES    ARE: 


lIM 


STEAM  and  POWER  PUMPING  MACHINERY  for  ail  purposes,  AIR  COMPRESSORS 
for  the  Air  Lift  system  and  general  use,  JET  and  SURFACE  CONDEN- 
SERS, AIR  PUMPS,  VACUUM  PUMPS,  STILWELL'S  FEED  WATER 
HEATERS,  FILTER  PRESSES  and  OIL  MILL  MACHINERY. 

IF  INTERESTED,  WRITE 

m  STILWELL-BIERGE  &  SMITH-VAILE  GO. 


NEW  YORK,  141  Broadway. 

BOSTON.  73  Oliver  Street. 

NEW  ORLEANS,  304  Hennen  Building. 

BALTIMORE,  1607  Continental  Trust  Building. 


PHILADELPHIA.  619  Arch  Street. 
CHICAGO,  311  Dearborn  Street. 
LONDON.  97  Queen  Victoria  Street. 
CLEVELAND.  1116  Ne«  England  Building. 


E.  F.  AUSTIN,  Sales  Agent,  Smitli  Block,  PITTSBURC,  PA. 


t  "  C  T  1  D  "  INCANDESCENT  t 


STAR 


LAMPS  J 


{  LONG  LIFE 

«  GUARANTEED  CANDLEPOWER, 

*  HIGHEST  EFFICIENCY. 

*  ^■^^^— — ^^-^-^^■^— 

^  HADB     Br    THE    MOST    SKILLED    WORKMEN. 

I  STANDARD  ELECTRICAL  MFG.  i 

t  COMPANY,     :     Niles,  Ohio.  $ 


WESTERN  ELECTRICAL  SUPPLY  CO., 


ENGIHEERS  AND  BUILDERS 


Electric  Railways,  Lighting  and  Power  Plants. 


Western  Electrical  Supply  Co., 


Chemical  Building, 


ST.  LOUIS,  U.  S.  A. 


Estimates  Furnished. 


^^y  "AlpKaduct" 
Flexible 
Conduit 


for 

Interior 

Wiring  -sii;  --r&Hfy 

aLnd  note  the 

Superiority. 

Write  for  Sample  and  fipe, 

ALPHADUCT  MFQ.  CO. 

S22-524  W.  Twenty-Second  St. 
NEW  YORK. 


General  Electric  Company's 


Three= Phase 
Air=  Blast 
Transformers. 


The  rapidly  increasing  demands  for  our  three-phase 
transformers  for  railway  work,  is  a  strong  indorsement 
of  the  satisfactory  results  obtained  by  our  customers. 


WRITE  FOR  DESCRIPTION  OF  SOME  OF  OUR  URGE  INSTALLATIONS. 


In 

In 

IP  IP  IT  If  If  K  h-' IS- »r  «r  *r :?  !?■  J? «?  :c  ^  »r  »r  ^"  js- »? »?  jiT  ,?•  *r  jT  *» »;' jT  J?  *r :?  jf- »?  jr  jf  J?  jf- SI?  jT  jf- »r  »p  jp »?  JT  »r »?  J?  jT  *r  ^ 


General  Offices:     SCHENECTADY,  N.  Y. 

Chicago  Office:    Monadnocl<  Block.  Sales  Offices  In  all  Large  Cities. 


to 
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LEAD  COVERED  CABLES 


With  rubber  insulation  either  parallel  or  twisted 
pairs,  furnished  upon  short  notice  from  Jonesboro 
factory   and   any   number   conductors   up   to   200. 

Also  furnished  braided  only.  50  and  100  conduc- 
tor  braided   and  leaded  carried  in   Chicago  stock. 

The  best  made  Cables  ever  offered.        ::  :: , 


PRICES    UPON    APPLICATION 


ELECTRIC  APPLIANCE  COMPANY,  Chicago 

WIRE   HEADQUARTERS  ELECTRICAL   SUPPLIES 

92  and  94  West  Van  Buren  Street 


1 


EDISON  MINIATURE  LAMPS 


are  made  in  more  than 
10,000  varieties, 

for  all  classes  of  work  in  Candelabra  and 
Decorative  Lighting,  Multiple  and  Series 
Burning  and  in  all  types  of  Battery  Lamps. 

Miniature  Sockets  and  Receptacles, 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Qeneral  Electric  Compaay,  Harrigon,  N.  J. 


INDIA  MICA 


We  import  directly  from  India  and  handle  the  output  of 
the  best  mines.  A  large  stocic  constantly  on  hand  enables 
us  to  make  prompt  shipments.  ALL  OTHER  QUALITIES. 
Prices  low. 

EUGENE  MUNSELL  &  COMPANY, 

NEW  YORK  AND  CHICAGO. 


^K'oxj  :n:e>e>i>  iti 


iL''r'iu'j.(,i^L'i"'iT'!li 


s^    Gale's  Commutator 
Compound. 


Ths  Only  Article  That  Will  Prevent  Sparking. 
Will  keep  <hs  Commulalor  In  good  condition  ■■(  prevent  tutting.   Absolutely  will  not  gum  the  brashes. 
SOc,  per  stick.   SS.OO  per  dozen    Senil  50e.  foe  trial  stick. 

TOE  SALE  BY  ALL  SUPPLY  HOUSES  OB 

KM. I  EIIIIIU    P    A  A  Sole  IBannflietnrers, 

»    HlCLtHHBH    at    uU»i    »0>.  lOO   WssMngton  street.      .     CHICACO, 

The  Bossert  Electric  Construction  Co. 

MANUFACTURERS  OF 

STEBL  OVTIiET  AND  JVNCTIODT  BOXES, 
(SWITCHBOARDS,   PAKIII.    BOARDS,   SWITCHES,   ETC. 


City. 


EMPIRE  WIRE  coMP^NX 

riAQNET     WIRE     AND     BARE 
AND    TINNED   COPPER   WIRE. 


FACTORIES^  USBON,  N.  H. 


CHlCAaO  OPPtCB  i  ^„  ^    VAM  BtrnBM  ST- 
AND STOCK       I  *"  ^-   '^'V  BURBN  ST. 


The  Simplest,  Most   Practical   and    TI«;a     C^^^^  HI /^  IUI  I /^  A  I 

Economical  Turn-down  Electric  Lamp      |   11  6     C  W  KJ  iM  \J  111  I  W  M  L 

ever  Invented. 

Style  1— Pull  string  for  bright  or  dim.    Style  2— For  variation  In  light  turn'Sulb  one  way 
or  the  other.   Write  for  booklet  and  prices.    All  voltages  and  bases. 

ECONOMICAL  ELECTRIC  LAMP  CO.,  123  Ubtrty  St.  New  York. 


VOLT  -  AMMETERS, 

POCKET  SIZE, 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  Faults, 
Grounds,  etc. 

BELI AB  LE.        ACCURATE. 
Send  for  Circular. 

L.  M,  PICNOLET, 

78-80  Cortlandt  St..  Nl!:w  YORK,  N.  Y 


GASOLINE  MOTOR  CASTINGS 

-FOR- 

BICYCLES,  AUTOMOBILES, 
AND  LAUNCHES. 

LOWELL    MODEL    CO., 

NORTH  CHELMSFORD.  MASS. 


BEARD5LEE  CHANDELIER  MFC  CO.'^... 

GAS  &  ELECTRIC    FIXTURES  "rth. TRADE. 


^gggfi^^^j 


THE      EWING-MERKLE 


ELECTRIC  COMPANY  OF 
ST.  LOUIS.  MISSOURL  WITH 
A  STOCK  OF  MERCHANDISE 
OCCUPYING  SEVEN  BIG 
FLOORS.  HAS  EXCEPTION- 
AL FACILITIES  FOR  HAND- 
LING YOUR  ORDERS 
PROMPTLY     :::::::: 


'v 


'^jft#'i'####'f^#'i'4^#'##^#'###'########4'^4"{fr 


A  NEW  TRANSFORMER 


POLYPHASE  IRANSFORMER 


FOR 

POLYPHASE 
C  I  RCUITS 

ECONOMY      ::      EASY  TO  INSTALL     ::      EFFICIENT 

PROMPT  SHIPMENTS 

LIGHT  IN  WEIGHT 

All  sales  are  made  subject  to  approval  after  30  days.  We  make  an  absolute 
guarantee  for  two  years,  which  we  extend  to  live  years  provided  we  get  the  entire 
transformer  trade  of  a  customer. 

12  YEARS'  EXPERIENCE  IN  BUILDING   TRANSFORMERS. 


■<iJML,IN/IAIM    EL,] 


SINGLE  PHASE  TRANSFORMERS 

Full  line  of 
Single   Phase 
Transformers 

llcHar-t,    Inci. 
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PRANK  N.  PHrLLIPS.  PncsiocNT. 
C.   H.WAGCNSEtL,    ThcasureR- 


EUQFiWE  p.  PHILLIPS, 
General  Manaocfi. 


e.  ROWLAND  PHtLLIPS.  ViCE-Pncs. 
C.  n.   REMINGTON,  Jn..  Sec 


AMERICAN  ELECTRICAL  WORKS, 

\]      \     I  PKI>TlDESiCE,  K.  I. 

V  ///     BARE  AND  INSULATED  ELECTRIC  WIEE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  Vokk  Store,  W.  J.  Watson.  26  Conlandt  St. 
Chicago  Store.  F.  K.  Donoboe.  8'2  Lake  St. 

MoNTRE.iL  Branch,  Eiiijene  F.  Phillips'  Electrical  Works. 
MttlN  OFPICES  AND  FACTORIES.  PHILLIPSDALE,  R.I. 


DO  YOUR  BEST— GET  THE  HABiT 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  1 1  Pine  Street,    •    NEW  YORK  CITY 


Patent  Causes. 


Patent  Soliciting. 


STOMBAUGH 
GUY  ANCHORS 
A   R.  E    RIGID 


No     Moving    Parts    to    get 
Broken    or   Out    of   Order. 


They    Screw    in    like   an    Augur. 
No  Digging,   Tamping  or  Tilling. 


W.  N.  MATTHEWS  «  BRO. 

603  Carleton  Bldg^.,  ST.  LOUIS. 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 


General  Offices:     Century  Building. 


NEWARK,  N.  J. 

Over  FIFTEEN  THOUSAND  (16,000)  miles  in  use.    Receired  tbe    S.'.j"'^ 
highest  award  in  its  class  at  Paris  Exposition,  3.900 
and  Pan-American.  Buffalo.  1901. 


Electric  Heating  Apparatus 

SEND  FOR  64.PAUE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 

Cambridgeport,  Mass. 
CHICAQO.  Monadnock  Block. 


Crimshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufacture  Crimshawand  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
114.  116  &  IIS  Liberty  St..  New  Vork. 


BRANCHES:  j,, J <s"J,^Aaa-S^ 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO: 
33  Second  St. 


There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/ 


AutKiorlzed  Manufacturers  of  th« 

IX    f-i-cxibi-e:   -tube:   \a/ire. 


:l  The  India-Rubber  and  Cutta-Percha  Insulating  Co., 


Sales  Office. 
IS  Cortlandt  St..  New  York. 


MAIN  OFFICE,  Glenwood  Works, 

YOIMKI 


(10928) 


NATIONAL  CODE  STANDARD 

'0,  K."  Weatherproof  Wire. 
Slow  -  Burning  Weatherproof 
■M  and  Slow- Burning  Wire. 

Prioes  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET,  R.  I. 


D 


YNAMOTORS 

For   Telephone   and   Telegraph   Work 


Useti  by  the  leading  companies  anti  highly 
recommended  because  of  their  superior 
qualities.  Write  for  new  descriptive  bulletin 
No.  03103. 


SPRAGUE  ELECTRIC  COMPANY, 

Canaral  Offices :    B27  West  34th  Street,  New  Yorki 
Chi icago  Office:    Fislier  Building. 


TI2 


WESTERN    ELECTRICIAN 


November   14,   1903 


WAJSfTEII,  fOK  SAl^E  and 
timOar  WAMT  COLCJUN  advertise- 
ments {jo  tvords  or  less),  $1.^0  an 
insertion;  additional  tvords  ^c  ea-ch. 
POSITIO.^  WA.S'T^n  advertise- 
ttents  {jo  zvords  or  less),  $t.oo  an  in- 
sertion,   ndditionai  ujords  sc  "f^ch 


POSITION   WANTED. 

As  suparinteodent  or  assistant  of  lisrhr,  power 
■or  water  work*;;  twelve  years"  practical  expe- 
rience with  C'jrliss,  hiicb-speed  enjirines  and 
pump-,  alternators,  direct-current  generators 
and  arc  machines.  Thirty  years  nld  and  techni- 
cal graduate;  >>m  puttlni;  in  street  railway  plant 
at  pre-ent.  Good  reftirence-i.  UaX  275.  care 
or  Western  Klectrlcian,  610  Mtirquetie  illdg  , 
■Chicago. 


POSITION      WANTED. 

As  superintendent  or  assistant  of  lip;hf,  power 
or  waf-r  works.  C  llejje  educaUoii.  22  yexr;.' 
experience  In  ent^tneerln^,  desl:;n  n^,  vnperin- 
tendlaif  and  construction  work  (  areful  figurer. 
-econnm>Ciil  in  oneratin^;  expanses,  and  fot 
afraid  of  worU  Wish  lo  buys  ockoriilant.  Can 
<Ioanv'  klridof  repair  work.'  Honest,  don't  drink, 
good  ability,  and  can  furnisn  reierence-^.  AVili 
go  on  three  months  trial.  Address  BOX  273, 
■care  We»tern  Electrician.  510  Marquetie  lildg., 
■Chicago. 


WANTED. 


Thr»e  experienced  incandescent  lamp  eales- 
QUen,  by  an  old  and  we'1-established  company  not 
in  the  trust.  Applicants  will  please  state  age, 
-axperience  and  salary  wanted.  Address  UOX 
199,  care  Western  Electrician,  510  Marquette 
Bldff..  Chicago. 


WANTED. 


Salesman  — Familiar  with  b^th  alternating 
and  direct  current  machinery  to  sell  apparatus 
to  central  stations  and  fol  ow  up  inquiries 
Also  city  salesmen  for  Chicago  experienced  in 
electrical  supply  bu;iinft.s.  State  experience 
fully  and  ^Svxi  refe.rences.  Andress  BOX  270, 
<^are' Western  Electrician,  510  Alarquette  tJldg., 
■Chicago. 


FOR   SALE. 

Electric  light  plant  In  town  of  1,000  popula- 
tion. In  fine  t"hape  and  on  sound  liuHncial 
toasi-;.  I  did  not  want  'o  take  I'  but  was  obliged 
to  and  now  want  to  sell  it.  New  generator  and 
:tbor  ughly  oveiliauied  since  taking  posseasion, 
K.  E.  bECoR.  nuffiUo  Center,  Iowa. 


FOR  SALE. 


Electric  light  a-d  wattrworks.  Central  Illi- 
nois;. City  contracis  Hoi  m  for  extension. 
Nets  now  12  per  cent.  Inves  isate.  UOX  271, 
care  West trn  tlecirlcian,  510  Marquette  Blag., 
Chicago. 


FOR    SALE. 


One  second-hand  S'urtevant  15  K.  W.  incan- 
-descent  dvnamo  Infirst-clas^-condiiion.  Address 
W.  N.  MARTiN.  Hickory,  N.  C. 


FOR    SALE. 

'^Complete  new  apraralus  embodying  all  the 
most  recent  irnproremenis  in  machinery  em 
ployed  in  the  manufacture  of  incand»'scent 
-electric  laTps.  Will  guarant-e  lamp  manu  ac- 
tur-rs  'psults  as  lo  co-t  and  quality.  Address 
BOX  274.  care  Western  Electricmn,  510  Mar- 
-quetie  ;>ldg..  Chicago 


TELEPHONES  FOR 
SALE. 

We  have  a  stock  of  700  series  telephones  for 
■sale,  which  we  recently  purchastd  from  a  local 
exchaT  ge,  who  havH  changed  their  sys'em  to  the 
Ce'itral  Energy.  We  aie  offering  these  'phnties 
at  an  extremely  low  price.  Tney  are  in  abso- 
lut^'ly  perfect  working  order.  Parties  iriterested 
write  us  fnra  I'st  of  'phone--  find  prices. 

PACIFIC  ELtCTRIC  CO.,  La  Crosse,  Wis. 


FOR SALE 

One  16  inch  and  26  inch  by  86  inch  croas 
compound  condensing  Corliss  engine  with  two 
band  wheels  22  inch  face  by  12  feet  and  16 
feet  diamet;*rs.  Henry  W".  Uulklev  syphon  eon- 
4enser  with  circulating  pump,  hot  well.  etc. 
Comidete  with  all  valves  and  Httlngs.  In  good 
•condttion. 

One  *'  WOOn  "  60  cycle  150  K.  W.  Alternator 
2.20it  volts  450  r  p.  m.  Complete  with  exci  er 
and  switchboard  Instruments.  Armature  newly 
rewound      In  tirst-clas-;  coudiiiou. 

One  new  22  Inch  endless  leather  belt  for  the 
above. 

Al-o  one  "WOOD"  No,  8  arc  dvnamo,  9.6 
amperes,  and  for  y  lamps  of  •■  WOOL)  "  and  ■•  A. 
B  *'  m^we,  and  one  12  Inch  endless  ieaiher  belt 
for  same.    In  fair  c<  ndlilon. 

The  above  has  been  recently  replaced  Vy 
larger  units. 

BELT  LIGHT  AND  POWER  CO. 

LEAD,  S.  D. 


New  Equipment  at 
a  Bargain. 

One  300  K.  W.  Westtni,'hou-e  Alternator, D.  C. 
to  18-)-;i2xl8  Compound  Ide  Engine. 

One  15ti  K.W.  Westin^house  Alternator,  D.  C. 
to  l3+22xi5  C'  mpound  Ide  Kngine. 

One  125  K.  W.  ^^0  Volt  D.  C.  Jenney,  D.  C. 
to  l.n!-ixlri  Uuckeye  E  'gine. 

All  of  the  above  entirely  new  and  in  first- 
class  conditiiin. 

Two  125  K.  W.  Siemens  it  Hal^ke  140  Vol', 
D.  C.  Generator--,  D,  C.  to  IGxlb  liall  Eogines. 
First-cJass  condition. 

1  have  some  bar  alnsto  offer  in  Enslnes  and 
Boilers  Al>o  Alternating  and  D.  C.  Generators 
that  have  bien  ii^ed. 

H.  W.  DYAR,  1547  Marquette  BIdg. 


i'roposais  will  be  re*:eived  at  the  BiireiUi 
of  Supplies  and  Accounts,  Navy  Depart- 
ment, Washington,  D.  C,  until  12  o'clock 
noon,  November  24,  19U.3.  and  publicly 
opened  immediately  thereafter,  to  fuinlsli 
at  the  navy  yards,  Mare  Island,  Cal,,  and 
I'uget  Sound,  Wash.,  a  quantity  of  bawse 
pipes,  warping  chocks,  electric  blowers  and 
extiausters,  generating  sets,  arc  lamps,  con- 
duit, wire,  electrical  supplies,  bolts  and 
nuts,  copper  rivets,  washers,  corn  brooms, 
paint  brushes,  feather  dusters,  oakum, 
steel  cable,  window  glass,  coaling  baskets, 
steel  wire  and  copper  nails,  miscellaneous 
hardware  and  hand  tools,  liles,  machinists' 
sets,  lamp  wick,  pump  and  rigging  leather, 
ash.  Oregon  pine  boards  and  piles,  Spanish 
and  I'ort  Orford  cedar,  mahogany,  sugar 
pine,  cherry,  walnut,  oak,  teak,  poplar, 
spruce,  hickory,  laurel,  locust,  redwood,  fir, 
bar  iron,  pig  lead,  galvanized  sheet  steel, 
bar  steel,  gum  and  flax  packing,  garden 
hose,  paints,  white  and  red  lead,  linseed, 
cylinder  and  lard  oil,  alcohol,  turpentine, 
damar,  asphaltum  and  paraflBn  varnish, 
bronzing  liquid,  pitch,  tar,  nitric  and  sul- 
phuric acid,  borax,  pipe  fittings,  gauge 
glasses,  brass  and  iron  pipe,  valves,  pepper, 
cocoa,  mustard,  beans,  salt  beef,  salt  pork, 
raisins,  dumping  tubs,  diving  apparatus, 
blank  books,  pencils,  pens.  ink.  typewriter 
paper,  toilet  paper,  miscellaneous  station- 
ery, candles,  laundry,  castile  and  salt-water 
soap,  sapollo  and  cotton  waste.  Blank  pro- 
posals will  be  furnished  upon  application 
tn  the  Navy  Pay  Offices,  San  Francisco, 
Cal.,  and  Seattle,  Wash.  H.  T.  B.  .  HAR- 
RIS.  Painnastcr  General  U.'S.'N.      10-21-03. 

FOR    8ALE. 

6  K.W.  Edison  220-vnlt  motor;  5  H.  P.  Eddy 
220-volt  mo  or;  I  H-P  Crocker- «  heeler  22i>- 
volt  mo  or  W.VLSH'.S  SONS  &  CO., 261  Wash- 
ington St..  >'ewark,  N.  .1. 


THIS   IS  THE 

RIGHT   TIME 

TO    INVEST   M    AN    'X^Tee^  '^/a 
AUTOMOBILE.  asency  nro.iosltlon. 

which     will   be  given   to   fir  t  applicant  from 
each  terrilorv        C.  A.  COEY   &   CO  , 

5311  Cottage  Grove  Ave.,  Chtlcigo. 


BUY  YOUR  BOOKS 

FBOM  THB 

Electrician  Pub.  Co..  5 1 0  Marquette  BIdg..  Chicago. 


•GREGORY: 

-^  ELECTRIC  cof 

■54-62  S.CLt/STON  5T.  CHICAGO 

All  dynamos,  moto-s,  meters  and  transformers 
listed  by  this  Company  are  at  their  warehouses 
ready  for  immediate  delivery. 

FOR  SALE 

at  a  bargain  if  taken  immediately: 

1  -400  K.  W.  Westinghouse  Alternator. 

1-200    "      Stanley  Alternator. 

2-150    "      General  Electric  Alternators. 

3-120 

2-160  "  Westinghouse  600  V.  Railway  Genera- 
tor!!. 
Largest  stock  of  second-tand  elect-ical  appa- 
ratus in  this  country.  Send  for  our  montlily 
Bargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  puaranteed. 


FOR  SALE— IVIOTORS. 


DIRECT  CURRENT 

.•jno  VOLTS. 

15  H,  I'.  Detroit.  l.ynO  H.  P.  M. 

ID  II.  P.  Simpson.  2.0011  K.  P.  H. 

10  M.  P  General  KLctrlc,  1..W0  R.  P.  M 

IVs  II.  1'  urocUer-w  heeler   1,500  R.  P.  M. 

TV,  II.  P.  Car.l,  77.'5R   P.  M. 

5  II.  P.  U.  &  C.    i  600  B.  P.  M. 

5  H.  P.  Deiro  t.  1.700  R  p.  M. 

5  II.  P.  V\  esllnghouse,  2,050  R.  P.  M. 


220  VOLT'. 
SO  H.  P.  Westing  ,ouse,  400  R.  P.  M. 
744  II   P.  Gene  iil  Kle  irio.  900  R  P.  M. 
5  H.  P.  General  Electr'c,  1,820 R.  P.  M. 
5  II.  P.  Para^.m,  900  R.  I'.  M. 
5  II.  P.  ParaRoii.  1,000  R   P.  M. 
3Vi  H   P.  I'arauon,  l.nOil  R.  p.  M. 
2  H.  P.  Simnsnn,  2.100  It.  P.  M. 
1^  H.  P.  General  Eltctrlo,  1,800  R.  P.  M. 


Write  for  price  list  No.  53. 

ILLINOIS  MAINTENANCE  COMPANY,  1625  MARQUETTE  BLDG.,  CHIRAGO. 


WORKS    QUICK-  AND    EASY.      HCCPS    ITS     LUSTER.    MOLOS    OLD    TRADE    AND    MAKtS     NEW.   OOES     MOT 
DETERIORATC.    ESTABLISHED    IG  YEAR  S.  SOLD   BT  AGENTS    AND  DEALERS     ALL    OyER     THE-WOHLC 

U.S.METAL  POLisnv.::ww,„.- 

0LISME5  ALL  METALS.  B..H<:nC.  Nc.T....  Cmt.o=.S...F..»c,ico.  ZSS.E.W.SHIHeTOn  S?.  IHDIAXPDLII.INO 


OLISHCS  ALL  METALS.  B..h<: 


Like  Finding  Monej. 

Save  your  scrap  copper,  brass  and  platinum,  also  incandescent  lamp  bases,  etc.,  and; 
send  them  to  us      We  pay  the  hlt^hfSt  market  prices  lor  this  material.     What  have  you? 

vve  manufacture  copper  hard  babbitt,  the  best  on  earth  for  electrical  work,  wire  solder, 
pl^  lead,  Ingot  copper,  spelter,  etc.    It  will  pay  you  to  get  our  prices. 

GREAT  WESTERN  SMELTING  &  REFINING  COMPANY,  CHICAGO. 


To  the 


ps.n.v.„, REPAIR  WORK 

IWortbwestern  Electric  (To. 


ui  a 

^» 

< 


7  1   W.  WASHINGTON  ST.,  CHICAGO. 


3 
o 


All  our  Work  done  by  Expert  Workmen  and  Guaranteed,  j 


"0=M" ENCLOSED 
ARC  LAMPS 

FOR  ALL  CIRCUITS. 


SIMPLE. 
DURABLE, 


EFFICIENT. 


SEND  FOR 
BULLETINS. 


THE  OSBORN=MORGAN 
COMPANY, 

CLEVELAND,    -     -     -    OHIO. 


/    THE   \ 

/  ON-LY  \' 

/       WAY       \ 

CHICAGO^ 


c5^  ALTON 


RAILW^AY 


THE   BEST    FHEIGHT   AND 

PASSENGER    LINE    IN 

THE  COUNTBX. 

WHEN  OUH  SOLICITORS 

CALL  I 

)\    "GIVE   THEM^ 

\  ^  // ' 

\    "SHOW"//    "^ 


THE  HANDY  ELECTRICAL  DICTIONARY 


Price: 


BY  W.  L.  WEBER,  M.  E. 
225  PACES,  SIZE  2!6  X  6  INCHES. 

Cloth  Binding,    -    -    -    -    25c. 
lexible  Leather  Binding,  50c. 


{? 


This  is  a  practical  book  ia  a  convenient  vest  pocket  size;  alike  suitable  for  work- 
man, student  or  anyone  employed  or  interested  in  the  electrical  science.  It  contains 
clear,  concise  de6nitions  of  every  used  electrical  term  or  phrase  and  is  sold  at  a  price 
within  the  reach  of  all. 

Promptly  Mailed  on  Receipt  of  Price. 

Electrician  Publishing  Co.,       sio  Marquette  Bidg.,  Chicago. 


CHICAGO    EDISON.  COMPANY  REPAIR   SHOPS 

76    MARICET    STREET,  CHICAGO.       TELEPHONE    MAIN    1280; 

""SToronrK^rs"*"        OPEN    DAY   A  N  D    N 1 C  H  T.       "A-otoX-^Tr^^s? 


Machine' and  Carpenter 
,    Work  of  All  Kinds 
Correspondence    Solicited 


riRST-CLASS    EQUIPMENT   THROUGHOUT. 


November  14,  1903 


WESTEROSI    ELECTRICIAN 


ts 


ELECTRICAL  MACHINERY 

Built  in  capacities  up  to  1,500  K.  W. 
Belted  or  Direct  Connected 


If  you  are  in  the 

market   for 

high  grade    macliinery 

for 

Hghting,  power   or 

railway    service 

kindly    communicate. 


Direct  Current  Engine  Type  Generator 


Modem  Design 


Accurate  Constructiot^ 


Unequaled  Performance 


NATIONAL   ELECTRIC  COMPANY 


MILWAUKEE 


CHICAGO:  Old  Colony  Balldlo{ 
PITTSBURG:  Qellafly  &  Co. 


SEATTLE  and         |  Kllbouroe  & 
SAN  FRANCISCO:) Clark  Co. 


♦•♦•♦•♦  —  •••♦•♦•♦•»•♦•♦•♦»♦«♦«♦»♦«♦»♦»♦«♦ 


The  Inspector 

AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 

rr.  7X'. :°  ONE  DOLLAR. 


No    technicalities. 


Substantially  bound    in  cloth. 


ELECTRICIAN  PUBLISHING  CO., 

510  MARQUETTE  BUILDINQ,  CHICAQO. 


'•♦•♦•♦•♦♦♦•♦•♦•♦•♦•♦•♦•♦•♦#»«»«»»»»»«»«»«#i 


i 
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CKas.  C  Dustin  Co.* 

11  Broadway.  -  -  NEW  YORK. 

Electrical  and  Steam  Machinery 


DIRECT-CONNECTED  RAILWAY  UNIT. 

225  K.  W.  GeneraLl  Electric^  550-volt  gener&.tor. 
type  m.  p.,  class  6-225-120,  Foriti  E,  direct  con- 
nected to  16^^-30^x30  Buckeye  horizontal  cross- 
compound  engine. 

Rea-dy  for  immediate  delivery  and  in  excellent 
condition. 

ALTERNATORS 

One  200  K.  W.  Ft.  W»yne  "Wood,"  1,100  volts,  140  cycles,  single-phase. 
One  180  K.  W.  General  Electric,  2,300  volts,  60  cycles,  single-phase. 
One  180  K.  W.  Westlnghouse,  2,300  volts,  60  cycles,  single-phase. 
One  150  K.  W.  Stanley,  1,100  or  2,200  volts,  133,  cycles,  two-phase. 
One  120  K.  W.  General  Electric,  1,040  volts,  125  cycles,  single-phase. 
One  120  K.  W.  General  Electric,  2,080  volts,  125  cycles,  single-phase. 
One  120  K.  W.  Westinghouse,  1,100  volts,  133  cycles,  single-phase. 
One  90  K.  W.  General  Electric,  2,300  volts,  60  cycles,  single-phase. 
Two  75  K.  W.  General  Electric,  2,100  volts,  60  cycles,  two-phase. 
One  60  K.  W.  Westinghouse,  2,200  volts,  60  cycles,  two-phase. 
One  60  K.  W.  Westinghouse,  1,100  volts,  133  cycles,  single-phase. 
One  60  K.  W.  General  Electric,  1,040  volts,  125  cycles,  single-phase. 
Three  35  K.  W.  Thomson-Houston,  1,040  volts,  125  cycles,  single-phase. 

HAILWAY  GENERATORS,  500-550  VOLTS. 

Two  500  K.  W.  General  Electric,  6-pole,  speed,  300  R.  P.  M. 
Two  300  K.  W.  General  Electric,  4-pole,  speed,  400  E.  P.  M. 
One  200  K.  W.  Westinghouse,  6-poie,  speed,  510  B.  P.  M. 
Two  200  K.  W.  General  Electric,  4-pole,  speed,  425  K.  P.  M. 
One  180  K.  W.  Westinghouse,  4- pole,  speed,  535  K.  P.  M. 
One. 150  K.W.  Fort  Wayne,  6-pole,  speed.  550  R.  P.  M. 
One  110  K.  W.  Eddy,  4-pole,  speed,  600  R.  P.  M. 
One  100  K.  W.  General  Electric,  4-pole,  speed,  650  R.  P.  M 
One  100  K.  W.  Wallter.  4-pole,  speed,  750  R.  P.  M. 
Two  100  K.  W.  Edison,  bl-polar,  speed,  620  R.  P.  M. 
One  90  K.  W.  Thomson-Houston,  4-pole,  speed.  700  R.  P.  M. 
One  80  K.  W.  General  Electric,  4-poie,  speed,  700  R.  P.  M. 
Three  62  K.  W.  Thomson-Houston,  Type  D,  speed,  900  R.  P.  M. 

DIRECT-CONNECTED  UNITS,  125  AND  250  VOLTS. 

One  60  K.  W.  Eddy,  4-pole,  125-volt  generator,  with  13x12  Buffalo  Forge  engine 
Brand  new. 

One  60  K.  W.  Bergmann,  6-pole,  125-Tolt  generator,  with,  12x14  Watertown  engine. 

One  60  K.  W.  Commercial,  6-pole,  125-volt  generator,  with  854-13x12  Armington  & 
Sims  tandem  compound  engine. 

One  50  K.  W.  unit,  consisting  of  two  25  K.  W.  General  Electric,  4-pole,  126-volt  gener- 
ators, with  one  triple  Expansion  vertical  engine. 

One  25  K.  W.  General  Electric,  6-pole,  125-volt  generator,  with  9!4xlO  Armington  A 
Sims  engine. 

Two  25  K.  W.  Westinghouse,  6-pole,  250-volt  generators,  each  with  9x10  Ball  Jt 
Wood  engines. 

ENGINES. 

One  22  and  40x60  Watts-Campbell  Corliss  cross-compound,  600-800  H.  P. 

One  20  and  36x48  Wheelock  crosi-compound.  500-700  H.  P. 

One  14  and  17x36  and  42  Slater,  twin,  400-500  H.  P. 

One  24x48  Hamilton  Corliss,  450  H.  P. 

One  23x48  Harris  Corliss,  400  H.  P. 

One  18x48  George  H.  Corliss,  250  H.  P. 

One  16x42  Providence  Greene,  200  H.  P. 

Two  18  and  30x16  Westinghouse  Compound.  260  H.  P.  each. 

Three  18^x18  Armlngton  *  Sims,  250  H.  P.  each. 

One  16x16  Erie  Ball,  175  H.  P.  ' 

Two  14x13  Armlngton  &  Sims,  150  H.  P.  each. 

One  12x34  Brown,  100  H.  P. 

One  10x14  Straight  Line,  75  H.  P. 

This  is  not  a  complete  iiat.  S«nd  for  Bulletin  or  write 
for  quotation  on  A.nything  you  intend  purchOLSlng. 

W*  hivve  Bk  large  stock  of  direct-current  generiiLtors 
and  motors  of  all  voltages.  Also  •Llternei.ting-current  motors 
e^nd  b.rc  genera.tors, 

Babcock  6,  Wilcox  and  return  tubular  boilers. 

Transformers,  arc  l&.mps,  street  reLlIway  cars  and 
equipment. 


Let  us  iTiaLke  yo\i  a  proposi- 
tion for  the  purcKdLse  of 
any  app^k^ractvis  yo\i  may 
ha^ve  for  dispos€s>.l. 


o 
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A  Telephone  System 
That  Saves: 


TIME, 

MONEY, 

ENERGY. 


A  System 

That  Guarantees: 

PROMPTNESS, 

PRIVACY, 

ACCURACY. 


A  System 

That  Appeals  To: 

STOCKHOLDERS, 

MANAGERS, 

SUBSCRIBERS. 


The  Strowger  Automatic 
Telephone  System. 


MANUFACTURED  BY 


THE 


Automatic 

Electric 

Company, 


OHIOAGO, 


U.  S.  A. 


ANOTHER  STYLE 

CABLE  PROTECTION 

(FUSES    ONLY    WITHOUT    CARBONS) 


MADE    ONLY    BY    THE 


STERLING  ELECTRIC  CO 

LAFAYETTE,    IND. 


CATERING 

TO     THOSE     WHO 
DEMAND     QUALITY. 

American 

Electric  Telephone 

Company 


MAKERS 
OF   THE 


EXPRESS    SWITCHSOARDS 


HOTEL 

TELEPHONE 


CHICAGO 


-     ILL. 


"Button"  Type  Telephoive  Transmitter! 


Louder,  clearer  and  better  Iij 
every  way  than  the  "Solid 
back".  Let  us  tell  you  about  it. 


Sond  for  Bookleim 


THE     FAHNESTOCK 
TRANSMITTER    CO.. 


74  Cortle>.i\dt  St., 


New  York  City,    i 


JEbWARDS  AH;,Co 


THE 
*'REGTI"  BELL 

FOR  AUTOMOBILES 
andELECTROMOBILES. 


No.    100. 

This  liell  may  be  placed  on  th% 
outside  of  ihe  vehicle  without 
being  cased  The  gong  Is  ad- 
justed with  the  concavity  down- 
ward, Bo  that  mud  and  dyst  can 
not  collect  and  deaden  the  sound. 
WESTERN  EL'^CTRIC  CO.,  Selling  Agts. 


f/Ew^Yo^K  H-Y 


AS  SIMPLE  AS  ITS  NAME. 


The  Telephone 

By  J.E.HOMANS,  A.  M 

352  pages. 

Cloth,  Price  $1.00. 

An  up  to-date,  practical  treatise  oq  the 
construction,  theory,  installation,  icare 
and  management  of  telephones  and  their 
appliances. 

Sent  prepaid  on  receipt  o!  price. 

Electrician  Publishing  Co., 

510  Marquette  Building,       Chicago,  III. 


■•Ha    BLbC  - 


SOCKET 
HANDLE 

^  A  combination 
of  a  portable 
socket  handle 
and  a  cord 
ad  j  uster  ;  six 


Inches  long; 
very  practical 
and  conve- 
nient; takes  up 
12  to  15  feet 
of  surplus 
lamp  cord. 


^          ^ 

\>f^E|JT<. 

0"^^" 

^    ^HlCAM- 
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KELLOGG 

SwitchboardsHEslTelephones 

Indicate  exactly  the    highest    point 
reached   in    the    art    of     telephony. 


Wlien  tlie  Kellogg  apparatus  is 
considered  in  the  liglit  oi  its 
greater  durability,  its  longer  life 
and  its  slight  cost  of  mainte- 
nance, it  is  the  cheapest  after  all. 

The  use  of  Kellogg  apparatus 
has  always  meant  assured  suc- 
cess— just  as  the  name  Kellogg 
is   an   assurance   of    reliability. 


KELLOGG 

Switchboard  &  Supply  Company, 

Green  and  Congress  Streets, 
CHICAGO. 


"INTERNATIONAL" 

Mechanical  self-restoring  Drop  Switchboard, 

JUST  OUT 

But  nearly  2,000  drops  capacity  and  complete  Cen- 
tral Office  Equipment  have  already  been  sold.  It 
is  full  of  new  up-to-date  substantial  features, 

A    MONEY  AND  TIME   SAVER. 

A  sample  of  the  working  parts  will  be  sent  to  pros- 
pective purchasers  on  request.  We  manufacture 
everything  in  the  way  of  apparatus  for  any  tele- 
phone system. 

INTERNATIONAL  TELEPHONE  MANUFACTURING  GO. 

CHICAGO,  U.  8.  A. 


Stromberg-Oarlson 
Generator  Call 

Telephones 


Are  sold  at  a  higher  price  and  the  sales  are 
double  those  of  any  other  make. 

The  "other  kmd"  at  a  lower  price  is  not 
sold  for  your  own  benefit. 

No  other  telephone  can  compare  with  the 
telephone  we  are  putting  on  the  market 
equipped  with 


Nbw  Ringer 

New  Lightning  Arrester 

New  Transmitter 

The  price  is  only  a  trifle  higher  than  the 
average. 

The  small  difference  in  first  cost  may  mean 
dollars  later  on.  We  are  always  glad  to  mail 
illustrated  printed  matter  to  those  interested. 


New  Generator 
New  Hook-Switcli 
New  Receiver 


We  publish  bulletins  on  different 
classes  of  apparatus. 


STROMBERG -CARLSON 
TELEPHONE  MFG.   GO. 

Genl.  and  Eastern  Sales  Office,  Rocheiter,  N.Y. 
Sales  DeparlDieBt,  Chlcajfo,  III. 


Us 


MariinCablGHangGrs 

Quality,  Strength 
and  Durability 

ARE  THE  FEATURES  OF  OUR  HANGERS 


National  Telephone  Supply  Go. 
01-EVEL.A.iM^,  ^. 


TRANSMITTER. 


RECEIVER. 


JUNIOR  TYPE  CLASS  "C"  WIRELESS  INSTRUMENTS. 


Thos.  E.  Glark  Wireless  Tel-Tel.  Go. 

MAIN  OFFICE,  309  Stevens  Building, 

Cor.  Washington  and  Grand  River  Aves.,  •  DETROIT,  MICH. 

FACTORY:    PONTIAO,    MIOH. 

Mfrs.  Wireless  Instruments 

For  Short  or  Long  Distange 

elegtrigal  spegialties 

SPARK  COILS 

FOR  AUTOMOBILE  GAS  ENGINES,  ETO. 

Send  Stamp  for  No.  9  Bulletin.   Just  Out. 
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DEARBORN  VEGETABLE  FEED  WATER  TREATMENT. 


Cl^l 


.IM 


SEND    WATER    FOR    ANALYSIS. 


DEARBORN     DF3UIO    &    OMEIIVIIOAl-    \AAOIRK3, 


120  LIBERTY  STREET    NEW  YORK. 


rO.  BRANCH  OFFICES  IN  U.  S. 


27-34  RIALTO  BUILDING,  CHICAGO. 


DIXON'S  graphite  re- 
sly  tance  rods  have 
m')t  the  iieedB  of  electrical 
eufcineers  all  over  the 
world.  They  are  made  of 
any  r*Bi8tance  and  any 
size  up  to  twelve  int-hee 
I o  11  (f  and  one  Inch  in  diam- 
eter. Ask  for  booklet  12fi  N 
JosKPH  Dixon  Crucible 
CoMfAtTY.  Jersey  City. N.J. 


JEFFREY 


Elevating.    Conveying.    Power    Trdnsmission,    Screening.    Crushing    DreOginq. 
Hocli  and   Coal    Drilling,    Coal   Cutting,    Hauling   anO   Washing    Machinerr, 

OUR  CATALOGUES  AHE  TOURS   TOK  THE  ASKISG. 

TheJEFFRCY  MANUFACTURI  NG  CO.,  Columbus,  O.,  U.S.A. 


THE  WILLIAM  TOD  CO. 

BUILDERS  OF 

CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


Main  Office  and  Works; 
YOUNCSTOWN,  OHIO. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,    PA. 


REG.TRflDE  MARKS    JhE  PHOSPHOR  BRONZE  SMELTING CO.llMITED, 

2200  WASHINGTON  AVE.,PH1LADELPH1A. 

\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
INGOTS,CASTINGS, WIRE, RODS,SHEETS, ETC. 

fUM^MiMne"  — DELTA   METAL 

y^^\^  CASTINGS,  STAMPINGS  and  FORCINGS 

ORIGINAL  AND  Soue  Makers  IN  THE  U.S. 


f^ICKELgATE. 

%Nevnjori(.Chicago4§tLoui8llIl 

Offers  Three    Express  Trains 

Every  Day  between 

CHICAGO 

and  All  points 

EAST 

Through  Cleveland  and  Buffalo 

Through  Sleeping  Cars 

Day  Coaches  and  Dining  Cars 

Individual  club  meals,  ranging  in  price  from 
35c  to  SI. 00;  also  service  a  la  carte.  Midday 
luncheon,  60c. 

CHICAGO  DEPOT:    La  Salle  SI.  Station. 
CITY  TICKET  OFFICE:    111  Adams  St. 

JOHN  Y.  CALAHAN,  Geniral  Aoent 
113  Adams  Street,  Room  298,  CHICAGO 


Western  Electrician 

Want  Ads 


trim 


lUl^i 


MORGAN -SMITH    CO., 

176  Federal  St..  Boston,  Mass. 


McCormick  Turbines 

4,000  H.  p..  72  feet  head, 
arranged  to  drive  generator 
and  a  single  turbine  to  drive 
exciter.  Five  settings  bul".t 
for  the  Hudson  River  Water 
Power  Company's  Spier  Falls 
plant  and  14  palra  51  inch  for 
their  plant  at  Mechanicsville, 
N.  Y. 

Write  for  catalogue,  if  con- 
templating purchase 
of  turbines. 

York,  Pa.,   U.  S.  A. 


C0PPERJ1L5E 


■'iA 


Cf?E9 


\A/^ATSON     IVI 


Built  in  Sizes  '^  to  3  H.  P. 


,„to  2!4  K.  W. 


Watson  Motor 

Direct 

Connected 

to  Pressure 

Blower. 


THE  MECHANICAL  APPLIAHCE  CO., 


Send  for  Catalog  BO. 


MILWAUKEE,    WIS. 


">k 


/■FIBR^QRAPHjm 
COMMUTATOR^ 


. 'btV.V-'^\l?.WCW\HC      \/ 


There's  No  Friction 

wltb  the  Flbre-Graphlte  Commutator  BniBh. 
Being  90  perceot.  p'jre  graphite,  It  Inenree  low 
resistance,  do  iparlclog  under  a  varying  load,  and 
longer  wear.  TLere  Is  no  greasing  required. 
The  Fibre-Graphite  ii  therefore  the  moat  ccft^ 
nomic  brush  on  the  marlcet.     Send  for  price  list. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

51SS Wakefield  St.,Germantawn,  PHIUOEIPHU. 


WRITE   DEPT.    D  FOR 
CATALOG. 


SAMSON  TURBINE 

The  GATES  on  the  SAMSON  are  so  nearly  BALANCED 
that  a  GOVERNOR  can  operate  them  with  the  GREATEST 
EASE.  This  assures  CLOSE  SPEED  REGULATION 
which  is  desirable  because  it  saves  WEAR  and  TEAR  in  the 
electrical  equipment. 

JAMES  LEFFEL  &  CO.,  «-«"nufi|ld.  oh.o. 


Send  your  Book  Orders  to 

ELECTRICIAN  PUBLISHING  CO., 

610  Marniiettfi  J^^'^^..  rbi^otrn 


'  The  King's  Highway.' 


TO    THE 

GATEWAYS   OF   COMMERCE 
THROUGH  THE 
CENTERS  OF  POPULATION 


adding  greatly  to  the  interests  of 
your  journey,  without  increasing  its 
expense  beyond  wliat  you  would 
expect  to  pay  for  the  "best,"  whicli 
you  secure  if  you  travel  by  the 


NEW    YORK    CENTRAL    LINES, 


A  Copy  of  "Koui-Traclt  Series"  No.  13. 
"Urban  Population  in  1900,"  wlllbe^ent 
free,  on  receipt  of  a  two-cent  stamp  by 
George  II.  Daniels,  General  Passenger 
Agent,  New  Yorlt  Central  A  Hudaon 
River  R.  R.,  Grand  Central  Station,  New 
York. 
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ARNOLD   ELECTRIC 
1  POWER  STATION  Co. 

Engineers,  Contractors  for  Complete 

Electric  Plants.    Results  Guaranteed. 

I  smTE  IKS,  MAROrETTE  BLDO..  CHIOAQO. 

NEW  YORK  OFFICE:  711  TRANSIT  BLDG. 


BURCH,  EDWARD  P. 

ELECTRIC 
RAILWAY  ENGINEER. 


1250  Guaranty  Bldg. ' 


Minneapolis 


FELT,  CHAS.E.  &C0. 

Mechanical  and  Electrical 
Engineers, 
1155-56  MonadnockBlk.,  Chicago, 
specifications,  plans  and  estimates  for  elec- 
trical installations.    Inventions  developed. 


SARGENT  &  LUNDY, 

ENGINEERS, 
46  East  Van  Buren  Street, 
CHICAGO. 
I  Frederick  Sargent.  A.  D.  Lundy. 


Tel.  Harrison.  745. 

BADT,  F.  B. 

Consulting  Engineer. 

Suite  1604  Monadnock  Block, 

CHICAGO. 


BUTTERFIELD,  J.  F. 

J     ELECTRICAL  ENGINEER  AND  CONTRACTOR. 

I  Complete  Telephone -Exchanges  Built  and  Mia- 

i  terlal  Furnlslied. . 

I  Cable  Construction  a^jd  Underground  Conduit 

j  Construction  a  Specialty. 

I  Room  595,  113  Adams  Street.       CHICAGO,  ILL. 


W   Hammer,  H.  J.  Mlnliinnick, 

Pres.  and  Trees.  Sec.  and  Qen'lSup't. 

General  Engineering 

Cr\        Twit  Consulting  and 

U. ,     ±  xir-    ContractlngEngineers. 

TelephoneH.EIectricLlKht.I'owerTranBmiBsion 

Suite  1112. 136  ADAMS  ST.,  CHICA  GO. 
-       Long  Distance  Telephone  Central  i78. 


f  Long  Distance  Phone  Central  34i8, 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR, 

,     SPHOlAtTiKS— Central  StatlonHeatingPlants, 
j- Water  Works  Steam  Plants,  Electric  Light, 
I  Gaa  and  Street  Railway  Plants. 
|*22o-2i  Marquette  Building,    CHICAGO. 


CHAS.  L.  BROWN, 

Contracting  Electrical  Engineer. 

804  Fisher  Building, 
Telephone  Harrison  3698.      CHICAGO. 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 

ENGINEERS 

Design,  Construct  and  Operate  Railway.  Light, 

Power  aud  Hydraulic  Plants. 

Examinations  and  Reports. 

New  York  Life  Building.       -      CHICAGO,  ILL. 


W.    H.    HARVEY, 

E7tfineer  and  Contractor, 
Plans  and  Specifications  for  Complete  Plants. 
Electric,  Hydraulic  and  Steam  Installa- 
tions. Results  Guaranteed. 
Suite  380  Randolph  Bldg.,  Memphis.  Tenn, 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 
Plans,  SpeciflcatlonB  and  BupervlBloa  of  In. 
Btallatlon  of  complete  telephone  plants. 
Special  Reports  on  Telephone 
Properties  and  Apparatus. 

411  Electrical  Bldg.,  Cleveland,  Ohio. 


C.  W.  Cabman.  M.  C.  Habtmas. 

Carman,  Chas.  Whitney 
&Co., 

CONSULTING  ENGINEERS,  ' 
88  La  Salle  Street,  CHICAGO. 


CRUMB,  W.  H.  &  CO. 

Engineers      Contractors, 

telephone  engineering  and 
construction, 

1263  Monadnock  Bldg.,  -  Chicago. 


OUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

MEMBERS 

AMERICAN   INSTITUTE  OF   ELECTRICAL   ENGINEER! 

AMERICAN   SetlErv    OP    MECHANICAL    ENGINBERI 

AMERICAN    SOCIETY   OF   CIVIL   ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,    WIS. 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week,    Do  You  ? 


FOR 

A  I     a  ■V^pa  ELECTRICAL 
Vl     II    I    L   PURPOSES 
Alll    I    P   PLAIN  OR 
WlBn  I    hi  ENAMELED. 

THE  MONSON  BURMAH  SLATE  CO. 

PORTLAND,    ME. 


READ  THE 


ELECTRICAL  PAPER. 


Nothing  is  so  Essential  in  Electrical  Machinery  as  RELIABILITY 
And  Nothing  Contributes  so  Much  to  Reliability  as  SIMPLICITY 


THE    WARREN    ALTERNATOR 

Is  Simplicity  Itself  Having  no  Brxishes  or  CommutaLtor  SLnd  no  R.evolving  Wire. 

BULLETINS  ON  APPLICATIO  N T  HEY  TELL  YOV  ABOUT  IT. 


SANDUSKY,  OHIO,  U.  S.  A. 


Rumsey  Blectrlcal  M'f's' Co.,  H.  B.  Cobo  &  Company,  Western  Electricsl  Supply  Co.,  C.  W.  Hobson, 

1211  Filbert  St.,  Philadelphia,  Pa.  114  Liberty  St.,  New  York.  .St.  Louis,  Mo.  Waco,  Te.xas. 

A.M.Sesrles,  C.A.Cotton,  0.  A.  Wilbur  &  Co., 

1200  Fisher  Bldg.,  Chicago,  111.  129  Pearl  St.,  Boston,  Mass.  183  Crocker  Bldg,,  lian  Francisco,  CaL 

Csrter&ailleiple  Electric  Co.,  Z.  C.  Miles  &  Piper  Co.,  W.  1.  Oray  &  Co., 

Atlanta,  Ga.  Seattle,  Wash.  Minneapolis,  Minn, 


l»«>Of  » 
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CEDAR  POLES 


Prom  le  Feet  to  70  Fe«t. 
SPICIAL   PRICES  ON   SMALL   POLES. 


C.n. WORCESTER  CO. 

SUITE    IZ06  TRIBUNE  BLDG.  CMICASO. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINCS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONG  LEAP 

PINE  AND  FIR. 


IDAHO 


8,000  in  one  yard,  now  ready  for 
shipment.  40  ft.  to  70  ft.  lone, 
7  in.  and  up  tops.    Must  be  moved. 


CEDAR 
POLES 


Large  stocks  Michigan  White  Cedar 
Poles.    Write  for  Prices. 

FRANCIS  BEIDLER  &  CO., 

619  W.  22d  St.,  Chicago,  III. 


M.KLEIN    S.  SON 


LINE  BUILDERS'  TOOLS 


Our  Tool   Book  tells  about   them. 
It  is  of  interest  to  all  linemen.      Get 
a  copy  now.    FREE. 
Headquarters  for  Linemen's  Tools 

MATHIAS  KLEIN  &  SONS  ""chic\'q"<?Tl1?'" 


BECAUSE^ 


They  are  made  from  selected  stock  of 

JUNIPER    AND   CYPRESS  WOOD 

and  are  carefully  iaspected  before  being  sent  out. 

JUNIPER    POLES  —  CYPRESS  POLES. 

STANDARD  POLE  AND  TIE  CO.,  Front  and  Pine  Sts.,  New  York. 


F 


CEDAR  POLES  \ 

THE 

Vatentine'Ciark  Co, 

234    La    Sallo    Street,   OHIGAOO 

YARDS! 
Plnoonnlna,   Mich.  Gremn  Bay,    Wla.  Mmw  London,    WIm. 


ROBT.  FERRIS'  BOOK 
ON  METERS 

IS  so  SIMPLE  THAT  ONE  WONDERS 
AT  THE  COURAGE  OF  THE  AUTHOR 

ITTELLS  JUST  WHAT  SOME 
PEOPLE  THINK  THEY  KNOW. 

Written  expressly  for  ttie  men  who  handle 
the  pliers. 
Sent  prepaid  on  receipt  of  $1.00.    Address 

ELECTRICIAN  PUB.  CO., 

510   Marquette  BIdg.,  CHICAGO. 


PLACE     YOUR 

"Want"  and  "For  Sale" 
advertisements  In  the 

WESTERN  ELECTRICIAN. 

Immediate  Returns. 


PINS 


TOWERS  PIN  &  BRACKET  CO. 

ELLIJAY,   CA. 

MANUFACTURCRS     OF 

Locust  ant  Oak  Pins  and  Bracktts. 


BRACKETS 


}r.%eWHITEgl1*Ei 

of  all  sizes. 

Let  us  quote  you  prices. 

PACE  &  HILL  CO. 

Lumber  Exohangei 
MINNIAPOLIS.  MINN. 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H   Hyde  and 
J.  A.  McManman. 


NINTH  EDITION. 


52  PACES. 


PRICE,  35  CENTS. 


The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 

book  a  great  help  in  locating  telephone  troubles  and  remedies  therefor. 

Considerable  new  matter  has  been  added  in  this  edition. 


Sent  prepaid  on  receipt  of  price  by  the 


Electrician  Publishing  Co..  »'OMarquette^Buiidmg, 


CEDAR  POLES 


OF  ALLLENCTHS 
AND    SIZES.  .  .- 


SPECIAL    PRICES    UPON    APPLICATION. 
PROMPT    SHIPMENT    A    SPECIALTY. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  NewYork 


A  VALUABLE  BOOK  OF  REFERENCE. 

TELEPHONES-Their  CONSTRUCTION  and  FITTING. 

A  Practical  Treatise  on  the  FItllng-iip  and  Maintenance  of  T3,ei>liones  and  tho  Auxiliary  Apparatus. 

BY    F.   C.  ALLSOP. 

CONTENTS  : 
CHAPTER  I.— EeceiTers;    II.— Transmitters:  III.— Magneto  Switch-Bells;    IV.— Battery  Switch- 
Bells;  V —Complete  Instruments;  VI.— Switches,  Switchboards  and  Extension  Bells;  VII.— 
Batteries  for  Telephone  VVorlt;  VIII.— Erectins  Wires.  Instruments,  Etc. ;  IX.— Arranging  the 
Circuits;  X.— Intercommunicating  System;  XI.— Testing  for  and  Removing  Faults. 

184  PAGES.    166  ILLUSTRATIONS  AND  FOLDING  PLATES.    PRICE,  $1.25. 

Sebt  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg..  CJiicago. 


CEDAR 

H.  M.  LOUD'S  SONS  00.,  Au  Sable,  Mich. 


POLES, 
POSTS, 
TIES, 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONC   LENCTHS  A  SPECIALTY. 


I  IDAHO. 

I  MONTANA. 


&.  E.  WHITMORE,   230-31-32  Lumber  ExcHange,  Minneapolis.  Minn  N  WESTERN  LUMBER  &  POLE  CO.,     -     Main  Office,  DENVJER,  COLO. 
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CEDAR-PDLES 

LINDSLEV      BROS.      CO.  THE    LINDSLEY    BROS.      CO. 

(MICHIGAN       POUES)     CMICAGO.  :  '  (WESTERN     F»  ni_ES  )  SPQKAN  E.    WASH. 

ADDRESS      IKiqUIRIES    TO      C3ENERAL      OFFICES         TRIBUNE      BLDG.    CHICASO. 


Pole    Planting    Weather 

will  soon  be  over.   Have  you  gotten  all  you  will  need  this  Fall? 
There's  no  better  place  than  Maltby's  to  order.  Try  us  for  prices. 

MALTBY  LUMBER  COMPANY,  509  PHIENIX  BLOCK,  BAY  CITY,  MICH. 


CEDAR  POLES 

CARNEY  BROTHERS  COMPANY, 

610  Chamber  of  Commerce,   CHICAGO,   ILL. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constantly  on  Hand 


Poles 


^IPO    (    Yellow  Pine  stock.  100.000  Manufactured  by 

I  ICO  1  f.f«e'no^rs!rn"iaA'sf/e^:  ECCLESTON  LUMBER  CO., 

^^^m    ^«&    i  (Southern  White  Cedar)  29  Broadway,  NEW  YORK. 

nni     EC    ^  1°"«  ^'"-f  Yellow    Pine 

^111     t3    I  octo^gonal  o..nd  square. 

■     •P^^**    '<.  Chestnut  and  Cypress,  ■prompf  dtliiltritj  _from  jiocK, />'*>» 

Yellow  Pine  Cross  Arms,  Pins  and  Bracliets.  y otKcHv y-^rd. or  diriajromr^uu. 


*1PjJiiM?UA^  (VA^'&c>Mx/  $W(»wvftV  ^Mrw  €«C      ^A&Avwcuv^  ftMywWiW>>Uw.    S^eiwuNWrWO^. 


IDAHO,  WISCOMSIM, 
MIOHIGAM  ...... 


CEDAR  POLES 


FOR  TELEPHONE,  TtLEGRAPH, 
ELECTRIC    LIGHT,     TROLLEY. 


POSTS,    POLES.    TIES    AND    EVERYTHING    IN    WHITE    CEDAR 

YARDS      IN    IDAUr)      AM)      AT      H-,VSM1>IKN.      PI.l.M.MKK      AX1>       URLLK,      WrsCOX.Sl  N. 


JOHN.  H.  FOWLER 


GENERAL  OFFICE:     1705  FISHER  BLOC.    CHICAGO. 

o u  n«!..-c  ■  J  Washburn.  Wisconsin,  and 

Branch  Olfic.s  .  j  jpokane.  Washington, 


FOWLER-JACOBS  CO. 


POSTS.  RAILWAY  TIES.   SHINGLES.  ETC..  ETC. 

THE  MORSE  CEDAR  CO.,  """"^'^S^^^ll"'  SAGINAW,  MICH. 


WHITE  CEDAR  POLES 

Hall  L.Brooks 

TOMAHAWKjWIS. 


MECHANICAL 

Engineers  interested  in  electricity  should  send  for  our  complete 
Catalogue  (mailed  free  to  any  address).  Any  electrical  book  pub- 
lished  sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO..  •  olO  Marquette  BIdg.,  Chicago. 


POLES 


TIES  CROSS  ARMS  AND  YELLOW  PINE 

'   IfcwJ   to  order.    Write  us  your  requirements. 

9  H.  H.  MAUS  &  CO v'"^  >  420 WalnutSt.,  Philadelphia, Pa. 


Preserve  Your  Copies 

Western  Electrician, 


or  THS 


BINDERS  $1.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

8nite  5  lO  Marquette  Balldlns,        «        >        .       . 


omoAcro. 


CEDAR  POLES'AND  POSTS 


•-•• 


W^  MUELLER    COMPANY 

Main  office  iEii-i2-i3  Morquetfe  biiWdm^ 

CHICASO. 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 


PRODUCERS. 


We  want  your  Inquiries  always. 


POLES 


W.  G.  STERLING  &  SON, 


MONROE.   MICH. 

Eleven  Pole  Yards  In  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


MICHIGAN  WHITE 


LARGE  STOCK. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 
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The  Nernst  Lamp 


For  Private  Residences 


High  economy  in  service 
renders  its  brilliant,  yet 
soft,  restful  liglit,  a  luxury 
within    the  reach  of  all. 


Electrical  Supply  Dealers 

will  send  Illustrated  Booklet  No,  6  descrlblnff  the  efficiency  and  economy  of  the  Nernst  Lamp 

or  address  any  sales  office  of  Nernst  Lamp  Co. 

Plttsburj^h,  Payette  St.  and  Garrison  Place.       New  York,  Hanover  Bank  BIdg.       Boston,  Board  of  Trade  BIdg. 
Philadelphia,  Real  Estate  Trust  Bldg.       Chicago,  National  Life  BIdg. 


V;.' '  x'^-t'.^^/^.a? 


BULLETIN 
No.  172 


/ 


G.I. 


STANDS  FOR   ELECTRICAL  AND  MECHANICAL  PERFECTION. 
Bullatlnm,     Blumprlntm,     PhotogrmnhM,     E»tlm»lmm,     Eta.,     KImllmil     Upmn    Appllcalton, 

GENERAL  INCANDESCENT  ARC   LIGHT  CO.,  NEW  YORK,   N.  Y. 


220  Devonshire  St.,  Boston.  Mass. 
1218  Marquette  Bldg.,  Clllcago,  111. 


638  Century  Bldg.,  St.  Louis,  Mo. 
1732  Champa  St.,  Denver,  Colo. 


510  New  England  Bldg.,  Cleveland,  Ohio. 
319  Hay  ward  Bldg.,  San  Francisco,  Cal. 


67  Pcrln  Bldg.,  Cincinnati,  Ohio. 
115-117  Cannon  St.,  London,  K.  C.  Eog 


BULLETIN 
No.  65 


BULLETIN 
No.  51 

BULLETIN 
No.  190 

November  14,  1903 
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NOTICE  TO  THE  TRADE. 


The  Edison  Primary  Battery  is  fully  protected 
by  patent,  No.  430,279,  dated  June  I",  1890, 
granted  to  Thomas  A.  Edison.  The  use  of 
renewals  purchased  from  unauthorized  persons 
is  an  infringement  of  this  patent,  and  will  be 
treated  as  such  by  this  company.     ::     ::     ;:     ;: 

EDISON  MANUFACTURING  COMPANY. 

ORANGE.  N.  J.,  U.  S.  A. 
83  Chambers  Street,  New  York.        304  Wa-besK  Avenue,  Chlosgo. 


"CIRCULAR  LOOM 


ff 


FOR 


INTERIOR  WIRING 

THE  FLEXIBLE  CONDUIT  THAT   IMAKES 
A   HARD  JOB   EASY 

It3  pre-eminence  for  many  years  is  a  guarantee  of  its  per- 
fection. For  safe  oonstruotion  it  has  the  endorsement  of 
highest  authorities. 

ELECTRODUCT 


The  original  enameled  steel  conduit  used  as  a  raceway  for 
electric  wires.  Electric  construction  using  this  product  has 
highest  approval. 


American  Circular 
Loom  Go. 

CHELSEA,  MASS. 

XEir  roRKi 

R.  B.  Cerey,  26  Cortlaadt  St. 
CHICAGO 

Thos.  G.  G?l«r,  128  W.  Jackson  Boulevard. 
SAN  FRANCISCO: 

John  8.  Cole,  3.}  geoond  St. 


C\^CU(4^ 


RECI^TCRED 


ii 


DIAMOND  H 

SWITCHES 


FOR  ELECTRIC  LIGHTING. 


MANUFACTURED  BY 


THE  HART  MNFG.  CO. 


M 


HARTFORD,  CONN. 


CONCERNING 

WATTMETE 


Vu«; 


HONESTY 


Honesty  is  the  best  quality  that  a  good 
recording  w^attmeter  can  possess.  To  record 
a.11  the  energy  that  a*,  consumer  is  \ising — 
no  more,  no  less — that  is  the  prime  requisite. 
But  the  possession  of  this  qxia^lity  implies 
the  presence  of  others  Avithoxit  ^vhich  a.- 
watttmeter  is  not  raLted  very  high  in  the 
estimation  of  those  to  whom  it  is  useful. 

An  honest  a.nd  faithful  employe  who 
IsLcks  ability  atnd  aLdsLptaLbility  cak.nnot 
command  sats  high  salary  a.s  one  who  has 
these  qualities.  Likewise  an  honest  wak.tt- 
meter  that  can  accurately  record  light  loads 
or  overloaLds  w^ith  fluctuating  volta-ge  and 
various  frequencies,  is  xvorth  more  thak.n 
aLn  honest  meter  thak.t  is  una^ble  to  do 
these  things.  ______ 

NOTE— Type  K  irvtegratting  ind\ictioi\  wcLttmeters 
will  ei.ccura.tely  record  heavy  overloSLd,  non-induc- 
tive or  Inductive,  without  injury.  Voltage  vari&tlons 
do  not  induce  "creeping"  e^nd  a..Iterind  one 
connection  nnd  readfusting  changes  a  60  cycle  mefer 
into  a.  140  cycle  meter.  These  a.nd  other  fesLtures 
of  Type  K  wattmeters  are  explained  in  Bulletin 
No.  1017. 


Fort  Wayne 
Electric  Works, 

Ma-nufatcturer  of  "Wood"  Systems. 

Main  Office  and  Factory,  FORT  WAYNE,  Ind. 

BRANCH   OFnCESi 

Boston.    CKIcsLgo.    Cincinnati.    Pittsburg.    St.  Louis.    Syracuse. 

New  York.    Grand  Rapids.    St,  Pa.ul.    PhlladelpKla..    Atle.ntev. 

YokohaLrrva,  Jape.r\. 
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ALLIS-GHALMERS  CO., 

CHICAGO,  U.  S.  A. 


Reynolds  CorHss  Eng:lne. 


Sole  Builder* 
of 

REYNOLDS 

CORLISS 

ENGINES 

For  All 
Power  Purposes 


SPECIAL  ENGINES  FOR  ElEGTRIG  LI6HTaniI  STREET  RAILWAY  PURPOSES. 

RIEDLER   PUMPS   AND   AIR   COMPRESSORS. 


Motors   for 
Machines  Bnd  Tools 


Compact  and  attractive  connection  of  a 
motor  to  a  hydrostatic  wheel    press. 

Write  for  our  bulletins 

on  the  motor  drive. 


Crocker ''Wheeler 
Company 


Manutacturera 
and  Electrical  Englaaers, 


Ampere 


M.  J. 


^Black  Diamond  File  Works  It 


Bet.  1803. 


Inc.  1895. 


Twelv* 
Medals 
Awardtd  at 
Internallonal 
Expositions 


Special 
Prize 

Gold  Medat 
at  Atlanta, 
1895. 


'^  OVJB  UOOnSI  ARB  ON  BAIiK  IIV  EVBKY  liBADIIf  G  HAKDWAJBS:  P** 
a|f^  STOHtB  Iltr  THB  tJAIITKO  STATES  AND  CANADA.  \^ 

t    G.  &  H.  RARNETT  RflMPANY.    | 


G.  &  H.  BARNETT  COMPANY, 

PHILADELPHIA, 


PA. 


.'C^^o^c^^o^o^o^o^o^c^oj^^o^^^o^^cgr^^o^o^^ 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  iosulation  and.  mechanical  purposes,  in  sheets, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  00  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  DeL 


KARTAVERT. 

HARD  AND  FLBXIBLB  FIBER  IN  SHEBTS,  RODS  AND  TUBING. 

For  Electrical  and  Mechanical  Purposes,  Railway  Dust  Guards,  Wasberi 
and  Packings.    Patent  insulating  Cleats. 


MANinPACTtJHKD  BT 


THE  KARTAVERT  MANUFACTURING  CO.  Wilmington.  D|L 


STERLING    EXTRA    INSULATING   VARNISH. 

SterlinE  Extra  BIsok  Finishing  Tarnish, 

Sterline  Black  Air  Dryine  Varnish, 

Sterling  Black  Core  Plate  Varnish. 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa..  U.  S.  A.  Brougham  St.,  Blackfrlars  Road,  Salford,  Manchestsr,  Englairf, 


STURTEVANT 

GENERATING     SETS 


FOR  LIGHTING  aLnd  POWER 

Built  In  35  sizes  from  Ihi  to  100  K.  W.    We  build  both  ENGINE  and  GENERATOR 
eacb  adapted  to  the  other  and  together  forming  a  portable  unit. 

WE  ALSO  BUILD  ... 

ELECTRIC  FANS 

TO  MEET  ANY  SPECIFIC  REQUIREMENTS 

B.  F.  STURTEVANT  COMPANY. 

BOSTON,    MASS. 

NEW  YORK  PHILADELPHIA  CHICAGO  LONDON 

GLASGOW  PARIS  BERLIN  STOCKHOLM         AMSTERDAM  MILAN 
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BARE  COPPER  WIRE. 

RUBBER    COVERED    WIRE. 

WEATHER  PROOF  WIRE. 

MAGNET  WIRE.  LAMP  CORD. 


POWER  CABLES. 
TELEPHONE  CABLES.  OFFICE  WIRE. 

JOHN  A.  ROEBLING'S  SONS  CO., 

TRENTON,  N.  J. 


AGENCIES  AND    BRANCHES: 


NEW  YORK. 
SAN  FRANCISCO. 


CHICAGO. 
PHILADELPHIA. 


CLEVEUNO.  , 
ATLANTA. 


estem  uectit 


Vol.  nXIII.  $3.00  Per  Amul    g;p}-.H.?".  «=•  o^''^'-^-'- 


Pubiiyhiug  Company,  Ghioogo. 


CHICA60,  NOVEMBER  21, 1903, 


10  Cents  a  Cspy. 


0.21. 


SIIVIPLEX  WIRES  ANDCABLES. 

RUBBER  COVERED,  WEATHERPROOF,  UNDERGROUND  AND  SUBMARINE. 

""""r^hixsIn""^'      T^he  Simplex  Electrical  Co., 

.(♦•fMonadiwck  Block,  CHICAGO.  I  I  O  State  Street,  BOSTON,  MASS. 


1889— Paris  ISxposition, 
Medal  for  Rubber  Insulation. 

1893— World's  Fair, 
Uledal  for  Rubber  Insulation. 


TRADEMARK. 


THE  STAKDABD  FOR 

RUBBER  larsTriiATionr. 

Sole  Manufacturers  of 

wall,,,  yi^jygg^ 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  iiF.oi 
THE  OKONITE  CO.,  Ltd. 

rD''u'iliichSe,";.f««»">8«"-        253  Broadway,  New  York. 


Geo.T.  Manson,Gen'l  SupV 
W. H.  Hodglns.  Secy. 


A^«*'"A^^, 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Gables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE; 
TBLGPHONB,  TELBORAPH  AND  FIRB  ALARM  CABLBS< 

All  Wires  are  tested  at  Factory.  JONGSBOBO,  INn. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

»TEGL.  OUTLET  AWD  JIINCTIOW  BOXEIS, 
(SWITCHBOARDS,   PANEL.    BOARDS,   SW^ITCHES,   ETC. 

ESTABLISHED  1875. 
COMBINATION  OF 


Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR 

Practically  dust  and  water  proof.  For  Portable 
Drilling,  Tapjiing:,  Reaming,  Emery  Grinding,  etc. 
Wrlte^for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Gen'l  European  Agents,  Selig,  Sonnenthal  <fc  Co. 
85  Queen  Victoria  Street,  London,  England. 


N.  1.  R. 


■>fkfi\ 


National 

India 
Bnbber  CeJa 

RUBBER  COVERED 
OFFIOI  AND  FACTORY:  BRISTOL.  R.  I. 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

National  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

83"bar^UY°S1R^ET.  "^i"  (><'■<:*  '^^  Factory,  TRENTON,  «.  &, 


3S 


The  Simplest,  Most   Practical  and    T  l«  ..«     C  ^^  ^\  Al  ^\  lUI  I  A^  A  I 
Economical  Turn-down  Electric  Lamp      IliG     E  W  W  IV  W  IVI  I  wM  L 

ever  Invented. 

Style  1— Pull  string  for  bright  or  dim.    Style  2— For  variation  In  light  turn  bulb  one  way 
or  the  other.   Write  for  booklet  and  prices.   All  voltages  and  basei. 

ECONOMIGAL  ELECTRIC  LAMP  CO.,  123  UHerly  St.,  New  Yorti. 


THOUSANDS    IN    USE. 

Bipolar  and   Multipolar  Motors 

).  from  ^  to  50  horsepower.  Dyna- 

1'l.mos  from  10  llfihts  to  700.  We  sell 

Jor  rent.   Good  profits  for  agents.  - 

"The  Hobart  Elec.Mfg.  Co.,Troy,  Ohio 


l-T-E 

CIRCUIT  BREIKERS 


CUTTER  ELECTRICAL  CO., 


'HILADELPHIA 


CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Chelsea,  Mass.,  New  York,  Chicago,  Sao  Francisco. 


^^i 


COPPERJ^IEE 


OfE  Si 


■,  1201     ctTE-^-^ 


LIGHT 


If  you  want  light  to  see  objects  below  the  lamp 
USE    SHELBY    LAMPS. 

1 6  C.  p.  Horizontal  are  1 4  O.  P.  Vertical.     Other  makes  are 
7  C.  P.  Vertical. 

THE    COIL    DOES    IT-IT'S    FLATTENED. 


LIFE 


The  Longest  Life  at  Best  Efficiency. 
SHELBY      USEFUL      LIGHT      LAMPS. 

Pat.  Oct.  20,    Idoo. 

A  TRIAL   WILL   PROVE   OUR   CLAIMS. 

THE     SHELBY     EtECTRIO    CO.,     SHELBY,     O. 


^ESTIIK  ElEDtPieal  hmmtni  Co., 


Waveriy  Park.  NEWARK,  N.  J 


Weston  Standard 
Portable 
Direct  Reading 


Volt  II 


:ilillivnltinptera, 

\'oltaini»4-terAf 

.Amini'tcru, 

Miluiiiiueters, 
<nt'oun<l  Oftectorit  and 

<;jrruit  TfMtejrs, 

4kliniiiic1frH, 

Portable  dialvanotMetorH. 

Onr  Portable  Instrumenis  are  recognized 
as  The  Standa'-d  the  world  over.  Tiie  Strnl- 
Portable  Laboratory  Standards  are  still 
bciter. 

Our    Station    Voltmetere  and  Ammeters 
are  uiisurpas.sed  in  point  of  extreme  accuracy 
and  lowest  consiimriiiou  of  energy. 
BKIRLIS— Kuropean  Weston  Electrical  Instniment 

Cu..Kitter8traj-f>No.WI. 
LONDON— EUlottBrofl.,  Century  Works,  Lewf.Hham. 
Pakis.  France— F:.  H.  Cadiof.  12RueSt.  Gf:nrf*js 
WMton  Ground  Detector  and  Clronlt  Tetter.  New  Vork  oaice— 74  Cortlandt  St. 


NOTICE  TO  THE  TRADE. 


The  Edison  Primary  Battery  is  fully  protected 
by  patent,  N'j.  4yj,2-'i,  ii;it,-<l  June  17,  1890, 
granted  to  Thomas  A.  Edison.  The  use  of 
renewals  pui'chased  from  unauthorized  persons 
is  an  infringement  of  this  patent,  and  will  be 
treated  as  such  by  this  company.     ::     ::      ::     :: 

EDISON  MANUFACTURING  COMPANY. 

ORANGE.  N.  J.,  V.  S.  A. 
83  Chambers  Street,  New  York.         304  We-bssK  Avenue.  Chlcafio. 
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MSSE 


Independent  Telephone 

Convention 

The  Interstate  Independent  Telephone 
Association  will  hold  its  annual  meeting  at 

Chicago,  December  8,  9  and  10 


n 


THE  WESTERN  ELECTRICIAN 

of  December  5th,  which  will  be  distributed  at 
the  meeting,  will  be  of  particular  interest  to 
the  convention  delegates  as  well  as  to  all  in- 
terested in  telephony. 

THE  WESTERN  ELECTRICIAN 

of  December  12th  will  contain  the  report  of 
the  convention,  and,  as  usual,  the  Western 
Electrician's  report  will  be  the  first  to  reach 
every  interested  person. 

A  large  attractive  advertising  announcement 
in  the  above  numbers  v^^ould  be  of  inestimable 
value  to  those  wishing  to  increase  their  business 
with  the  Independent  telephone  exchanges  of 
the  country. 

The  Independent  telephone  movement  is  and 
always  has  been  strongest  in  the  West.  The 
Western  Electrician,  therefore,  is  thepaper  in 
which  your  convention  announcement  should 
be  placed. 

Issue  of  December  5th  will  go  to  press  De- 
cember 2d. 

Issue  of  December  12th  will  go  to  press  De- 
cember loth. 

Sena  in  your  order  and  copy  TO 'DAY 

WESTERN   ELECTRICIAN 

510  Marquette  Bldg.,  Chicago  J 
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The  Electric  Storage  BatteryCo. 


MANUFACTURER    OF    THE 


PHILADELPHIA 


"Cblorifee  Hccumulator 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PRICE   LIST8   AND   ■ESCRIPTIVE   BULLETINS   FORWARDED   UPON    REttUEST. 


-SALES  OFFICBS- 


Philadelphia.  New  Yokk,  Boston,  Chicago,  Baltimgri,  St,  Loots,  San  Pbancisco,        Cleveland,  Canada,  Havana.  Cuba, 

Allegheny  Ave.        100  Broadway.       60  State  St.      Marquette  Bldg.    Oontmental       Wainwrlght  Bldg.         Rialto  Bldg.         Citizens'  Bldg.        Canadian  General        G.  F.  Greenwood.  Manager, 


Trust  Bldg. 


Electric  Co..  Ltd.  Toronto  34  Empedrado  St. 


American  Steel  &  Wire  Co. 


Shicago 


New  York 


Worcesftr 


Denver 


San  Francisco 


BARE   AND    INSULATED 

ELECTRICAL  WIRES 


CARBONS 

CONSUMERS  CARBON  CO, 

LANCASTER,  OHIO,  U.  S.  A. 
Carbons  of  all  kinds  and  for  all  purposes. 


'    AMERICAN  BRAND 

WtATHERPROOF  WIRE  ANDCASIES 


'  We  always  carry  a  large  stock  oJ 

WEATHERPROOF  WIRE 

for  prompt  •hipments.     Samples 
and  prices  on  application. 

AMERICAN  INSULATED  WIRE  &  CABLE  GO. 

Main  Office  and  Factory: 
241 -247  S.  Jefferson  St.,  CHICAGO,  ILL. 


PUTINUM   FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 
PLATINUM  FOR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
Wo  tell  PLATINUM  in  any  quantity,  eittier  large  or  small.   We  buy  PLATINUM   or  anything 

containing  PLATINUM,  in  any  quantity. 


For  Incandescent  Lamps  and  Everything  Else. 

:Bj\.K:E>ii  «&   oo., 

MANUFACTURERS  OF  PLATINUM   IN  ALL  SHAPES. 

Newark.  N.  J.  New  York  Office,  120  Liberty  Street. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co 9 

AJlen  Company,  L.  B II 

Allis-Chalmers  Company...  22 

Alloway  Electric  Co 17 

Alpbaduct  Mfg.  Co U 

American  Battery  Co 9 

American  Circular  Loom  Co.  1 
American  Conduit  Company.  7 

Amer.  District  Steam  Co — 

Amer.  Electrical  Heater  Co. .12 

Amer.  EL  Telephone  Co 14 

American  Electrical  Works. .11 
Amer.  InsuL  Wire  &  Cable  Co.  3 
American  Refl.  A:  Light  Ing  Co.  1 1 
Amer.  Steel  &  Wire  Company  3 
American  Stone  Conduit  Co. .  7 
Arnold  Elec.PowerStat.  Co..  17 
Automatic  Electric  Co 14 

Babcock  &  Wilcox  Co — 

Badt.  F.  B 17 

Baker  &  Company 'i 

Baker  A  Co.,  W.  E 17 

Bamett  Company,  G.  &  H 2'.i 

BeardsIeeChandeller  Mfg.Co.— 

Beldler  &  Co.,  Francis IS 

Berthold  &  Jennings 18 

Bo3sert  EL  Construction  Co..  1 

Brooks,  Hall  L 18 

Brown.  Chas.  L 17 

Bryan-Marsh  Company — 

Bryan,  Wm.  H ..17 

Buckeye  Electric  Company..— 

Burcb,  Edward  P 17 

Butlerfleld.  J,  F — 

Byllesby  &  Co.,  H.  M 17 

Byroe  Const.  Co.,  M.  P 17 

Carman  A  Co.,  Charlea  Whit- 
ney  17 

Carney  Bros.  Co 18 

Central  Electric  Co 6 

Central  Mannfactnring  Co..  .19 


Chicago  A  Alton  Ry 12 

Chicago  Die  A,  ElectrlcCo....— 

Chicago  Edison  Co 4,  12 

Chic.  Fuse  Wire  &  Mfg.  Co...— 
Chicago  Insulated  Wire  Co..— 

Cblcafio  Mica  Co 10 

CM.  &St.  P.  R.  R — 

Clark  Wirel.Tel&Tel  Co.,T.E.17 

Coey  ACo.,C.  A 12 

Columbia  Incand.  Lamp  Co..— 
Columbus  Ins.Wire&  Br.  Co.  12 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 4 

Cope,  T.  J 5 

Crescent  Co — 

Crescent  Ins.  Wire  &  Cbl.  Co.  1 
Crocker- Wheeler  Company.. 21 
Crouse-Hinds  Electric  Co.  ..13 
Crumb  &.  Company,  W.  H  — 17 

Cutler-Hammer  Mfg.  Co 4 

Cutter  Elec.  &.  Mfg.Company  1 

D.  <fc  W.  Fuse  Company — 

Dearborn  Drug  A  Chem.Wks.  16 

Diamond  Meter  Company — 

Dickey-Sutton  Carbon  Co —  4 
Dixon  Crucible  Co.,  Joseph..  16 
Duncan  Electric  Mfg.  Co....  5 

DustlnCo.,  Chas,  E 13 

Dyar,H.  W 12 

Eccleston  Lumber  Co 18 

Economical  Elec.Lamp  Co...   1 
Edison  Decorative  &  Minia- 
ture Lamp  Department 10 

Edison  Mfg.  Company 1 

Edwards  &  Company — 

Egan,  J.  .1 8 

Electrical  Engineer  Ins  tltute.lO 

Electric  Appliance  Co 10 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company. ..  2 
Emmons  Elec.  Const.  Co 17 


Empire  Wire  Co 5' 

Ewing-Merkle  Electric  Co.. .  7 

Fahnestock  TransmitterCo...l4 

Felt  &  Co.,  Chas.  E — 

Field,  C.  J 7 

"For  Sale"  Advertisements..  12 
Ft.  Wayne  Elec.  Works.,  Inc.2I 
Fostorla  Incand.  Lamp  Co.   — 

Foto  Manufacturing  Co 9 

Fowler,  John  H 19 

Fowler-Jacobs  Company 19 

Freeman,  Emmett  &  Co 17 

General  Electric  Co 9 

Genera]  Engineering  Co., Thel7 
General     Incandescent     Arc 

Light  Company — 

General  Incand.  Lamp  Co....— 
Gould  Storage  Battery  Co....  6 
Gt.West.Smelt.&RefinlngCo.— 
Green  Fuel  Economizer  Co..  16 
Gregory  Electric  Company  ..12 
Hanson  &,  Tunellus  Mach.Co.  1 J 

Hart  Mfg.  Co 22 

Hartford   Steam    Boiler    In- 
spection &  Insurance  Co ...  — 

Harvey.  VV.  H — 

Hobart  Elec.  Mfg.  Company..  I 

Hoffman,  G.  W 12 

Holmes  Fibre-Graph.  Co — 

Humphrey,  Henry  H 17 

Illinois  Electric  Specialty  Co.l4 

nilnole  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  &  Ins.  W.  Co. ..  1 
India  Rubber  A  Gutta  Percha 

Insulating  Company — 

International  Tel. Mfg.  Co.  ..H 

Jackson,  D.  C.  A  W.  B 17 

Jeffrey  Manufacturing  Co..  ..16 
Jewell  Electrical  Inst.  Co....— 


Johnston,  Thomas  J 11 

Jones  &  Son,  J 4 

Jones  Perpetual  Ledger  Co.  ..— 

Kartavert  Manufacturing  Co.— 
Kellogg  Switchboard  A  Sup- 
ply Company 15,  19 

Klein  A  Sons,  Mathias 18 

Kohler  Brothers 17 

Kuhlman  ElectrlcCo 8 

Leather  Preserv.  M.  Corp....  16 

Leffel  A  Co.,  James 16 

Lindsley  Brothers  Company..  19 

Loud's  Sons  Co. ,  H.  M — 

Lowell  Model  Go — 

M  achado  A  Roller 10 

Maltby  Lumber  Company..  .19 

Manhattan  El. Supply  Co — 

Matthews  A  Bros.  .W.N 11 

Maus  A  Co.,  H.  n 18 

McLennan  &  Company,  K 10 

McLeod,  Ward  A  Co 8 

Mechanical  Appliance  Co.... II 

Mica  Insulator  Company 10 

Minneapolis  Elec.  AConst.Co. — 

Miscellaneous  Advs 13 

Monarch  Ftre  Appl.  Co — 

Monon  Railroad 12 

Monson  Burmah  Slate  Co 17 

Moon  Mfg.  Co.,  The 14 

Morse  Cedar  Company 19 

Mueller  Company,  William.. 18 
Munsell  A  Co.,  Eugene — 

National  Carbon  Co 5 

National  ElectrlcCo 13 

National  India  Rubber  Co I 

National  Signalling  Co — 

National  Tel.  Supply  Co — 

Nemst  Lamp  Co — 

New  England  Butt  Co 8 

New  York  Central  Lines 16 


New  York  Ins.  Wire  Co 11 

N  ickel  Pla  te  Road 16 

Northwestern  Electric  Co. . .  — 
Norton  Elec'l  Instrument  Co.  4 

Okonite  Company,  The 1 

Osborn-Morgan  Co 12 

Page  A  Hill  Co 19 

Palste  Co.,  H.  T 10 

Paragon  Fan  A  Motor  Co — 

Perrizo  A  Sons 18 

Phelan,  D.  W 19 

Phelps  Co.  The — 

Phillips,  Eugene  F 11 

Phnilps  Insulated  Wire  Co..  11 

Phoenix  Glass  Company — 

Phosphor-Bronze  S.  Co 16 

Pierson  Electric  Co — 

Pignolet,  L.  M 10 

Pittsburg  Sewer  Pipe  A  Con- 

duitCo 7 

Pittsburg  A  L.  S.  Iron  Co 19 

Porter  Cedar  Company 19 


Relsinger,  Hugo ■ 

Reynolds  El.  Flasher  Mfg.Co.- 
Roebling's  Sons  Co.,  J.  A : 


For    01^s«iifio<3L    Ixidesic    of    A.caL-%r©±^i®orxx©i3.1;» 


Safety  Ins.  Wire  A  Cable  Co.  22 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Company.— 

Schott,  W.  H 17 

Shelby  Electric  Company  ...  t 
Simplex  Electrical  Co.,  The. .  1 

Simplex  Elec.  Heating  Co 9 

Smith  Co.,  S.  Morgan 16 

Sprague  Electric  Company...  4 

Standard  Elec'l  Mfg.  Co U 

Standard  Pole  &  Tie  Co 19 

Standard  Tie  Company 18 


Standard  Underg.  Cable  Co..— 

Stanley  Instrument  Co 7 

Stanton,  LeRoy  W 17 

SterUng  A  Son,  W.  C 18 

Sterling  Electrical  Mfg.  Co.. II 

Sterling  Electric  Company...— 

Sterling  Varnish  Co.,  The....  8 

Stilwell-Bierce  ASmith-Valle 
Company 9 

Stow  Mfg.  Company 1 

Stromberg- Carlson  Tel.  Mfg. 

Company 15 

Sturtevant  Company,  B»  F...32 
Swedish-American  Tel.  Co. ..15 

Tod  Company,  William 16 

Torrey  Cedar  Company 18 

Towers  Pin  A  Bracket  Co 19 

Valentine-Clark  Co.,  The  ...— 
Varley  Duplex  Magnet  Co...  5 
Vulcanized  Fiber  Company.  .23 

Wabash  R,  R _:. 

Waclark  Wire  Co 1 

Wagner  Electric  Mfg.  Co 10 

Walker  Electric  Co — 

Walsh's  Sons  A  Companj 12 

Warren  Elec.  Mfg.  Co 8 

Wesco  Supply  Co 10 

Western  Electric  Company...  9 

Western  El.  Supply  Co — 

Western  Lumber  A  Pole  Co..  19 
Westlnghouse      Electric     A 

Manufacturing  Co 20 

Weston  Electrical  Inst.  Co...  j 

Whltmore.  A.  E 19 

WUmerdlng,  C.  E — 

WooUey  Fdy.  A  Mach.  Wka..l6 
Worcester  Company,  C.  H 18 


Yost  Electric  Mfg.  Co., 
Young.  jL  B 


WESTERN    ELECtRlClAN 


Novemt)er  2t,  1903 


MANUFACTURED   BY 


ALWAYS 

IN 
STOCK. 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc.    VI  ■ 

CHrCACO  EDISON  COMPANY,  139  Adams  Street.  CHICAGO. 


I  Co. 


c 


H 


MULTIPLE  SWITCH   MOTOR 

STARTERS 

WITH  AUTOMATIC  RELEASE 

Operated  b)'  throwing  in  one  lever  after  another, 
levers  interlocking  so  that  it  is  impossible  to  close 
them  other  than  in  their  regular  order. 

For  motors  larger  than  50  H.  P.  this  is  the  most 
satisfactory  type  of  starter,  owing  to  the  eliminat- 
ing of  all  sparking  on  contacts. 

THE  CUTLER -HAMMER   MFG.  CO. 


New  York 
136  Liberty  St. 

Pittiburg 
322  Frick  Building 


MILWAUKEE 
WIS. 


Boston 
176  Federal  St. 
Chicago 
1232  Monadnock  Bldg. 


Ammeters  and 
Voltmeters 


NORTON 

Hlgh-Grade  Instrument!  at  Moderate  Cost. 

Write  for  Circular  and  Price  List. 

The  Norton  Electrical  Instrnment  Co.,  Sl'N'tSEsfM'coNN." 

Agents.-Kohler  Bros.,  Chicago,  III. ;  Newman-Spranley  Co.,  New  Orleans,  La. 


Perfection  Dry  Battery 

Power  Motor 

For  Models,  Small  Fig- 
ures, Sewing  Machines, 
Jewelers'  Latiies,  Dental 
Drills  and  Phonographs 

Windings,  2,  4  anil  6  volts 
List  price,  $9.00 

J,  JONES  &  SON 

Manufacturers  of  Electrioal  Apparatus 
64  CORTLANOT  ST.  NEW  YORK  CITY 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GENL.  OFFICES:   CENTURY  BLDG  ,  NEWARK,  H.i. 

OVER  FIFTEEN  THOUSAND 
^_^  J  (15,000)  MILES  IN  USE. 

flr  ^^^-r^i.i4^^»^      Highest  Award  in  its  Class  at  Paris  Exposition, 

L44ijf^55'-Jw^^^  1900,  and  Pan-American  Exposition,  Buffalo, 


D 


YNAMOTORS 

For  Telephone   and   Telegraph   Work 


Used  by  the  leading  companies  and  highly 
recommended  because  of  their  superior 
qualities.  Write  for  new  descriptive  bulletin 
No.  03103. 


SPRAGUE  ELECTRIC  COMPANY, 

Canaral  Offices :    627  West  34th  Street,  New  York. 
Chicago  Office:    Fisher  Building. 


O    A    R    B 


IM 


FOR  OPEN  AND  ENCLOSED  ARC,  ALL  SYSTEMS. 


THEBICKEYSUTTON  CARBOlf  COM^NY, 


LANCASTER,  O. 

OUR  ENCLOSED  ARC  CARBONS  ARE  STRAIGHT,  CORRECT  AS  TO  DIAMETER,  MAKE  SMALLEST   POSSIBLE 
DEPOSIT  ON  GLOBES,  AND  GIVE  A  STEADY  WHITE  LIGHT;  NOT  VIOLET  RAYS,  o"  bequest  will  mail  samples. 


November  21,  1903 


WESTERN    ELECTRICIAN 


^^     .f////7///^/„.      ^ 


OKONITE  WIRES  m  CABLES 
OKONITE  AND  MANSON  TAPES 


TRADE  MARK 

WESTINCHOUSE   WATTIVIETERS     NERIMST    LAMPS 
ALL  IN  CHICAGO  STOCK— QUICK  DELIVERIES. 

GEMERAL    WESTERN  AGENTS 

264-266=268=270   FIFTH    AVENUE,  CHICAGO. 


EMPIRE  WIRE  ^^^ZtSl;. 

HAQNET      WIRE     AND     BARE 
AND    TINNED   COPPER   WIRE. 


PACTOBIBS  ,  USBON,  N.  H. 


CHKAaO  OFFICE i  ,„  ,,,   „..,„„„_„__ 
AND  STOCK      i  *"  W^  '''"V  BURBN  ST. 


Cope's  Patent  Quick  Coupling  Conduit  Rod 

Remember  these  Rods  have  no  Lost  Motion. 


These  Coupllnifs  are  of  Steel 
and  are  made  In  tbe  best  possible 
manner. 


Patented  February  24,  1903. 


Write  for  list  of  persons  using  tliese  rods— 150,000  sold  since  May, 
1902.    Made  in  3  ft.  and  4  ft.  lengths. 

Price,  3  ft.  75  cents;  4  ft.  85  cents. 


T.  J.  COPE, 


3244  North  Fifteenth  Street, 


Philadelphia,  Pa. 


J"^ 


o 


p^^r^'j 


^M 


1 


1 


Magnets  and  All  Kinds  of  Coil  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


COLUMBIA  CARBONS 

WILL 

WORK 

WELL 


In  any  of  the  standard   types  of 
Enclosed  Lamps. 


WE    GUARANTEE    THIS. 


NATIONAL   CARBON   COMPANY, 

CLEVELAND,    OHIO. 


DUNCAN  INTEGRATING  WATTMETER 


FOR 


DIRECT  CURRENT  LIGHTING  AND  POWER. 

MOST  ACCURATE  AND  UP-TO-DATE  METER  UPON  THE  MARKET. 


DUSTPROOF 
NO  CONSTANTS 
SENSITIVE 
GOOD  MAGNETS 
LARGE  DIAL 


DUNCAN  ELECTRIC  MFC  CO., 


LA    FAYETTE,    INDIANA. 

SEND    FOR    DESCRIPTIVE    BULLETIN.    


WESTERN    ELECTRICIAN 


November  21,  1903 


NEW    YORK. 

Storage  Battery  Installations 


TRADE    MARK. 


FOR 

RAILROAD  REGULATING.  LIGHTING,  POWER  AND  ISOLATED  PLANTS. 

COULD  C,  E-M-F  BOOSTER  SYSTEMS. 

SALES  OFPICBS: 

Boston,  89  State  Street  Chicago,  Rookery  Bulldlog  New  York,  25  Welt  33a  Street 

Century  Electric  Company,  San  Franclfco,  Cal.  Pittsburg  Engineering  Company,  Pittsburg,  Pa. 

WORKS:    DEPEW,  N.  Y. 
BULLETINS  FURNISHED   ON  APPUCATION. 


CLASSIFIED    INDEX   OF    ADVERTISEMENTS. 


Acc't  Books,  IVrpetiial. 

Jones  Perpetual  Ledger  Co. 

Adjusters,  Cord. 

(j'resci^nt.  L.O. 
AdIuHters,  inc.  Jiamps. 

Inc.  EL   Lt.  Manipulator  Co. 
Anchors  (Tel.  &  Tel.) 

Matthews  A  Bro.,  W.  N. 
Ajumnciators. 

Central  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Autoiiiol>iles. 

Coey  4.t  Co.,  C.  A. 
Batteries  and  Jars. 

Central  Electric  Co. 

Edison  Mfg.  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Manhattan  Elec,  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Bells,  Buzzers,  Etc. 

Central  Electric  Co. 

Edwards  A  Company. 

Rlectrlc  Appliance  Co. 

Manhattan  Elec  Supply  Co. 

Wesco  SiiPi'ly  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Belt  Dressing. 

Uixon  Crucible  Co.,  Jos. 

Leather  Preserver  Mfg.  Corp. 

Leather'preserver  Mfg.  Corp. 

Blowers. 

Sturtevant  Co..  B.  F. 
Boiler  Compoimds. 

Dearborn  Drug  &  Chem.  Wks. 

Boilers.      _. 

Babcock  A  Wilcox  Co. 
ClUnois  Maintenance  Co. 

Books,  Electrical. 

Electrician  Publishing  Co. 

Brashes. 

Central  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 

Western  Electric  Company. 
Cable  Haneers. 

National  Tel.  Supply  Co. 

Western  Electric  Co. 
Cables.  (See  Wires  and  Cables) 
Carbons,     Points    and 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Consumers  Carbon  Co. 

Dickey-Sutton  Carbon  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Kelslnger.  Hugo. 

Wesco  Supply  Co. 

Western  Elect.  Supply  Co. 

Castlnes.      ,  „  ^^  ^ 

New  England  Butt  Co. 
Smith  Co.,  S.  Morgan. 

Chains. 

Jeffrey  Mfg.  Co. 
Ctrcnit  BreaUers. 

Cutler-Hammer  Mfg.  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Ft.  Wayne  Elec.  Wks..  Inc. 
Western  Electric  Company. 
Westlnghouse  El.  &  Mfg-  Co. 

Coal  and  Ashes    Hand- 
ling Slachlnery. 

Jeffrey  Mfg.  Co. 

Coils  and  Ulagnets. 

Varley  Duplex  Magnet  Co. 
Western  Electric  Co. 
Commntator  Compound. 

Allen  Co..  L.  B. 
Egan,  J.  J. 
McLennan  &  Co.,  K. 

Condnit  and  Conduits. 

Alphaduct  Mfg,  Co. 
American  Circular  Loom  Co. 
American  Conduit  Company. 
American  Stone  Conduit  Go. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Field.  C.  J. 

Pittsburg  Sewer  Pipe  <fc  Con- 
duit Co, 


Stirague  Electric  Co. 
Wesco  Supply  Co. 
'-'norPTn    Ele^t.  Supnlv '"'o 

Conduit  Kod«.  <  oupling. 

Cope,  T.  J. 
Contractors  and  Electric 
Ivight  Plants. 

Crocker- Wheeler  Co. 

Ft.  Wayne  Elec.  Wkg.,  Inc. 

General  Electric  Co. 

Sprague  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  Elec.AMfg.Co. 
Cross-Arms,     Pins     and 

Brackets. 

Berthold  A  Jenninga. 

Central  Electric  Co. 

Central  Manufacturing  Co. 

Eccleston  Lumber  Co. 

iMannatian  Elec.  Supply  Co. 

Standard  Pole  &  Tie  Co. 

Towers  Pin  &  Bracket  Co. 

Wesco  Supply  Co. 

Western  Klectrlc  Company. 

Western  Elect.  Supply  Co. 
Cut-Oats  and  Kivltches. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co, 

Chicago  Edison  Co. 

Crc  use- Hinds  Electric  Co. 

Cutler  Elec.  &  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co, 

General  Inc.  Arc  Light  Co. 

Hart  Manufacturing  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinehouse  El.  &  Mfg.  Co. 

l>ie!S.    llotlels    &    Press 
>Vork. 

Foto  Manufacturing  Co. 
Dynamos  and  Motors. 

Central  Electric  Co. 

Crocker- Wheeler  Co. 

Dustln  Co.,  Chas.  E. 

Ewing-Merkle  Elec.  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Illinois  Maintenance  Co. 

Jones  A  Son,  J. 

Mechanical  Appliance  Ca 

National  Electric  Co. 

Northwestern  Electric  Co. 

Sprague  Electric  Co. 

Etow  Manufacturing  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  MEg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Economizers,  Fuel 

Green  Fuel  Economizer  Co. 
Electric  fleattng  Appl, 

American  Elec.  Heater  Co. 

Simplex  Elec.  Heating  Co, 

Western  Electric  Co. 
Electric  Rail-ways. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Electrical  and   mechan- 
ical Engineers. 

Alloway  Electric  Co. 

Arnold  Elec.  Power  Stat'n  Co. 

Badt,  F.  B. 

Balier  A  Co.,  W.  E. 

Brown,  Chas.  L. 

Bryan,  Wm.  H 

Burch.  Edward  P. 

Butterfleld   J.  F. 

Byllesby  &  Co..  H,  M. 

Byrne  Const.  Co.,  M.  P. 

Carman  &. Co.,  Chas. Whitney. 

Crumb  A  Company,  W.  H. 

Eramons  Elec.  Const.  Co. 

Felt  A  Co.,  Chas.  E. 

li'rceman,  Fnimett  &  Co. 

General  Engineering  Co., The 

Harvey.  W,  H. 

Humphrev,  Henrv  H. 

.Tackson.  D.  C.  A  W.  B, 

Kohler  Brothers, 

Gargent  &  Lundy. 

Schott,  W.  H. 

Stanton.  Le  Roy  W. 

Wilmerdlng,  C.  H. 


Electrical  Instraments. 

(Recording  and  Testing.) 

Central  Electric  Co. 

Diamond  Meter  Co. 

Duncan  Elec.  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co, 

General  Inc.  Arc  Light  Co. 

Illinois  Elec.  Specialty  Co. 

Jewell  Electrical  Inst.  Co. 

Machado  A  Roller. 

Norton  Elec'l  Instrument  Co. 

Pignolet.  L.  M. 

Stanley  Instrument  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  &  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 
Electro-Plating  Mach'y. 

Crocker-Wheeler  Company. 

General  Electric  Co. 
E I  e  Tators  -  Conveyors. 

Jeffrey  Mfg.  Co. 

Engines,  4i}as  and  Gaso- 
line. 

Lowell  Model  Co. 
Woolley  Fdy.  A  Mach.  Wks. 
Engines.  94team. 

Allis-Chalmers  Company. 

Dustin  Co  .  Chas.  E. 

Illinois  Maintenance  Co. 

Sturtevant  Co.,  B.  P. 

Tod  Company,  William. 
Fans  and  Fan  lUotors. 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

Edison  Mfg.  Co. 

Ewing-Merkle  Elec.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  P. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 

FUes. 

Barnett  Co.,  G.  &  H. 

Fire  Extinguishers. 

Monarch  Fire  Appliance  Co. 
Fixtures.  Gas  and  Elec. 

Beardslee  Chandelier  Mf  g.Co. 
Flashers. 

Reynolds  El.  Flasher  Mfg.Co. 

Flexible  Shafts. 

Stow  Mfg.  Co. 

Forges, 

Sturtevant  Co.,  B.  F. 

Fuses  and  Fuse  ITire. 

Central  Electric  Co. 
Chicago  Die  A  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg.Co. 
D.  &  W.  Fuse  Company. 
"lectric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elect.  Supply  Co. 
Globes,    Reflectors    and 
B^hades. 
American  Refl.  A  Lighting  Co. 
Fostoria  Incan.  Lamp  Co. 
Phoenix  Glass  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Graphite  Specialties. 

Dixon  Crucible  Co.,  Joa. 
Holmes  Fibre-Graphite  Co. 
Heating   (Exhaast 
mteam). 

Amer.  District  Steam  Co. 

Reatins     and    Ventilat- 
ing Apparatus. 

Sturtevant  Co.,  B.  F. 

Holders,  Inc.  I^ampa, 

Incandesent    Electric   Light 
Manipulator  Co. 
Inspection  &  Insurance. 

Hartford   Steam    Boiler   In- 
spection A  Insurance  Co. 


Insulating  Hachlnertr. 

Hanson  A  Tunellus  Mach. Co. 
New  England  Butt  Co. 
Insulators  and  Insulat- 
ing materials. 

Akron  Smoking  Pipe  Co. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

JIanhattan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

Munsell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Standard  Vitrified  Cond.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Junction  Roxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lamps,  Arc. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wka.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Nernst  Lamp  Co. 

Osborn-Morgan  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Lamps,  Incandescent, 

Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Columbia  Incan.  Lamp  Go. 
Economical  Elec.  Lamp  Co. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept. 
Electric  Appliance  Co. 
Ewing-Merkle  Elec.  Co. 
Fostorla  Incand.  Lamp  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Nernst  Lamp  Co. 
Phelps  Co.,  The 
Sawyer- Man  Elec.  Co, 
Shelby  Electric  Co. 
Standard  Elec'l  Mfe.  Co. 
Sterling  Electrical  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

LampSt     Incandescent— 
Replacers  A  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 

Lamps,  IVernst, 

Nernst  Lamp  Co. 

Lightning  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wka.  Inc. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Western  Electric  Co. 
Linemen's  Climbers, 

Klein  A  Sons,  Mathlas. 
Magnet  Wires. 

(See  Wires  and  Cables.) 
mechanical  Draft, 

Sturtevant  Co.,  B.  P. 
Mica. 

Chicago  Mica  Co. 

Mica  Insulator  Co. 

Munsell  &  Co.,  Eugene. 
mining  Apparatas,  Elec. 

Crocker- Wneeler  Company. 

General  Electric  Co. 

Jeffrey  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  El.  &  Mfg.  Co. 
motors.  (See   Dynamos    and 

Motors), 
Kippers  and  Pliers. 

Klein  A  Soni,  Mathlas. 

Patent  Attorneys, 

Johnston,  Thomas  J. 


Phosphor  Rronze. 

Phosphor  BronzeSm.Co.,Ltd. 

Platinum. 

Baker  &  Company. 

Poles  and  Ties. 

Beldler  A  Co.,  Francis. 
Berthold  &  Jennings. 
Brooks,  Hall  L, 
Carney  Bros.  Co. 
lilccleston  Lumber  Co. 
Fowler,  John  H. 
Fowler-Jacobs  Company. 
Kellogg  Switch.  A  Sup.  Co. 
Llndsley  Bros.  Co. 
Loud's  Sons  Co.,  H.  M. 
Maltby  Lumber  Co. 
Maus  A  Co.,  H.  H. 
Morse  Cedar  Co. 
Mueller  Company,  William. 
Page  &  Hill  Company. 
Perrlzo  A  Sons. 
Phelan,  D.  W. 
Pittsburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Standard  Pole  A  Tie  Co. 
Standard  Tie  Company. 
Sterling  &  Son.  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co.,  The. 
Western  Lumber  A  Pole  Co, 
Whitmore,  A.  E. 
Worcester  Co.,  C.  H 

Polish  (metal). 

Hoffman,  Geo.  W. 

Porcelain. 

Akron  Smoking  Pipe  Co. 

Power  Transmission 
machinery. 

Jeffrey  Mfg.  Co. 
Smith  Co.,  S.  Morgan. 
Stllwell-Bierce  Smith- Vaile, 

PuUeys. 

Smith  Co.,  S.  Morgan. 
Stllwell-Bierce  Smith- Valle. 

Rail  Ronds. 

American  Steel  &  Wire  Co. 

Rail  JMnts. 

Continuous  RaU  Joint  Com- 
pany of  America, 

Rellners. 

Gt.  West.Smelt.  A  Refining  Co. 

Re  -  IVinding— Rep  airs. 

Chicago  Edison  Co. 
Gregory  Electric  Co. 
Northwestern  Electric  Co. 
Plerson  Electric  Co. 

Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Western  Electric  Co. 

Weatinghouae  El.  &  Mfg.  Co. 
Schools  and  Colleges. 

Electrical  Engineer  Inst. 
Second-Hand  mach*y. 

Dustln  Co.,  Chas.  E. 

Dyar,  H.  W. 

Gregory  Electric  Co. 

111.  Maintenance  Co. 

Matthews  &  Bro..  W.  N. 

Northwestern  Electric  Co. 

Pierson  Electric  Co. 

Walsh's  Sons  A  Co. 
Shades,  Lamp. 

McLeod,  Ward  A  Co. 
Slate. 

Monson  Burmah  Slate  Co. 

Young,  A  B. 

Sockets  &  Receptacles. 

Palate  Co.,  H.  T. 
Yost  Elec.  Mfg.  Co. 

Soldering    Sticks.  Salts 
and  Paste, 

Allen  Co..  L.  B. 
Crescent  Co. 
Western  Electric  Co. 

Speaking  Tubes. 

Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Weaterm  Elec.  Supply  Co. 


Speed  Indicators. 

Weston  Electrical  Inst.  Co. 
Springs. 

American  Steel  A  Wire  Co. 
Storage  Ratteries, 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 
Supplies,  General  Elec. 

Central  Electric  Co, 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Ewing-Merkle  Electric  Co. 

General  Electric  Co. 

Manhattan  Elecfl  Supply  Co 

Wesco  Supplv  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Switchboards. 

Grouse-Hinds  Electric  Co. 

Gen.  Incand.  ire  Light  Co. 

Walker  Electric  Co. 
Telephones,     Telephone 

material    and   Switch- 
boards. 

American  El.  Telephone  Co. 

Automatic  Electric  Co 

Central  Electric  Co. 

Fahnestock  Transmitter  Co. 

International  TeL  Mfg  Co 

Kellogg  Switchb.  A  Sup.  Co. 

Manhattan  Elec.  Supply  Co. 

Moon  Mfg.  Co  ,  The. 

National  Signalling  Co. 

Sterling  Electric  Co. 

Stromberg-CarlsonTeLM.Co. 

Swedish-American  TeL  Co 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Tools. 

Klein  A  Sons,  Mathlas. 

Western  Electric  Co. 
Transformers. 

Central  Electric  Company. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Works,  Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Kuhlman  Electric  Co. 

Manhattan  Elec.  Supply  Co 

National  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Trucks,  Electric  Car, 

General  Electric  Co. 
Westinghouse  El,  A  Mfg.  Co 

Turbines.  W^ater  WlLeels 

Leffel  A  Co.,  Jas. 

Smith  Co.,  S.  Morgan. 

StUweU-Bierce    Smith-Valle. 
Tarnishes. 

Sterling  Varnish  Co. 
Tnlcanized  Fibre. 

Vulcanized  Fibre  Co, 

WirelessTel.Apparatns. 

Clark  WIrel.TelA  Tel.  Co„T.E. 
National  Signalling  Go, 
Wire    measuring    m  a- 
chines. 

Minneapolis  Elec.  A  Const.  Co. 
W^ires  and  Cables— mag- 
net Wires. 

American  Electrical  Works. 
Amer.  Insul.Wire  A  Cable  Co. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Columbus  Ins.  Wire  A  Brass 

Co. 
Crescent  Ins.  Wire  ACbLCo. 
Electric  Appliance  Co. 
Empire  Wire  Co. 
General  Electric  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch,  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co 
Okonlte  Co.,  The. 
Phillips,  Eugene  P. 
PhUllps  Insulated  Wire  Co, 
Roebllng's  Sons  Co.  J.  A. 
Safety  Ina.  Wire  A  Cable  Co 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Waclark  Wire  Co. 
Wesco  Siipply  Co. 
Western  Electric  Go&ipany. 


l^ot?    A.Xi^y:xskX»&'t±Gs^X    Is3.t3.02ic    of    A.d'vojrtiseia^.eiiits    (See    I*^g:^    ^« 


Western  Elec.  Supply  Co. 
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#r  #r'5  ELECTRICAL— WE  HAVE  IT 


Ewing-Merkle 
Electric 
Company 

ST.  LOUIS.U.S.A. 


IF  YOU  DON'T  BUY  FROM  US WE  BOTH  LOSE  MONEY 
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LARGE 
FACTORIES 
IN  EAST 
AND  WEST. 
MODERATE 
PRICES. 
PROMPT 
DELIVERIES. 

Write  or  te'epbone  your  requirements  and  we  will  submit  samples  and  prices. 
TELEPHONE  5928  BROAD. 

Aqbnts— F.  B.  Badt  .t  Co..  Monadnock  Block,  Chicago,  111.        The  W.  G.  Nagel  Electric 
Co.,  Toledo,  Ohio. 


STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago,  111. 


■ 

Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturers  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2,  3,  4  AND  6  DUCT. 

Superior  Conduits  for  under- 
ground wires  a  specialty. 


General  Office  and  Factory: 
PITTSBURG,    KAN. 


Branch  Office  and  Sale  Yard:    2417   East    18th    Street,   KANSAS  CITY,    MO. 


THE     UNIT     OF     ECONOMY     IS 

ESTABLISHED    IN    THE 

CONSTRUCTION     OF 

UNDERGROUND 

CONDUITS 

ONLY    BY    USING    ELECTROLYSIS-PROOF 

BITUMINIZED  FIBRE  CONDUIT 

MADE    IN    ALL    SIZES     I';    TO     10    INCHES. 

SEVEN-FOOT    LENGTHS. 


LIGHT,      STRONG,      DURABLE. 


CONDUITS 

FOR       ALL        UNDERGROUND        WORK. 


THE     I903    BOOKLET    TELLS    THE    STORY. 


AMERICAN  CONDUIT  GO. 

I  70   Broadway  822    Manhattan    BIdg.  336  Macy  St. 

NEW   YORK  CHICAGO  LOS  ANGELES 


ELECTRICITY  FOR  EN6INEERS 


424  PAGES.       ILLUSTRATED.       PRICE  $2.60. 

ELECTRICIAN  PUBLISHING  CO., 
■     S 10  Marquette  Building,  -  "  CIHIOAOO. 


Stanley    Recording    Wattmeter    for    Alternating    Current    Circuits 


UlPli    niHCC    Balanced  Thrust    Model  H     Metal   or  Olass  CoverAir    l  n\U    DDIPC 

niUn    llLAOO       TlKht;  Moisture  Tight;  Dust  TiKht;  Insect  TlRht.       LUTl    miuL 

Mo  Jewel  Wear  From  Hammer  or  Side  Thrust, 

Linbt^st  Weight  Moving  Parts  Perfect  Sprinii  Support  Highest  Effective  Torque 

No  Change  Braking  Air  Gap  by  Temperature 

Complete  Magnetic  Shield  Afalnsl  Short-Circolts 


Perfect  Seal  Protection  Against  Tampering  Compensation  for  Inductive  Lag 

.N'o  "Kicking*'  or  "Pusher"  Auxiliary  Friction  Devices 
Simple;  Durablet  All-Pap(s  Readily  Accessible 

Pre-Eminently  the  Best  Contact  Bearing  Meter 
Competition  on  Merits  Cfiaiienxed 
Ranks  Next  to  Stanley  Magnetic  Suspension  Wattmeters 


Send  for  Bulletins  MiustratlnE  and  Describing  Meters. 


Man 
Sales 


S  T  A  IM   I-  E  Y 

's°offlceT:  ^'"'     GREAT  BARRINGTON,  MASS.,  U.  S.  A. 


I  iM  s  nr  R  1^  ivi 


IM 


European  omce: 
No,  23  Boulevard  des  Itallens,  Parle,  France. 


FOR  PACIFIC  COAST, 

Jno.    }II  a  r  t  i  n    &.    Co. 

69  to  75  New  Slcntgomery  St.,  San  yrancisco,  Cal. 
Dou'.,'la93  liulldlnpc.  Los  Angeles,  Cal. 
—  Pioneer  Building.  Seattle,  Wash. 


E:i-i-ir>J<s     ^K^EiM^ 

FOR    COLORADO.    IDAHO,    MONTANA, 
WYOMINO,  ISEW  MEXICO,  UTAH, 


The    Hendrie  -  Bolthoff    Manfjj. 
and    Supply    Co. 

Denver,  Colorado. 


FOR  MEXICO, 

Victor   II.    Krasclii  &.   Bro. 

El  Almaccn  dc  Las  Mlnas. 
Apartado  830.  Mexico  City. 
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Nothing  is  so  Essential  in  Electrical  Machinery  as  RELIABILITY 
And  Nothing  Contributes  so  Much  to  Reliability  as  SIMPLICITY 


THE    WARREN    ALTERNATOR 

Is  Simplicity  Itself  Having  no  Brushes  or  CommuteLtor  aLnd  no  R.evolving  Wire. 

BVLLETINS  ON  APPLICATIO  N T  HEY  TBLL  YOV  ABOVT  IT. 


1|I$riien}^h[^c.@. 

SANDUSKY,  OHIO,  U.  S.  A. 


Rumsey  Blectrjcal  M'I's' Co.,  tl.  B.  Cobo  &  Company,  Western  Electrical  Supply  Co.,  C.  W,  Hobion, 

1211  Filbert  St.,  Philadelphia,  Pa.  114  Liberty  St.,  New  York.  St.  Louis,  Mo.  Waco,  Texas. 

A.M.Searles,  C.  A.  Cotton,  O.  A.  Wilbur  &  Co., 

1200  Fisher  Bldg.,  Chicago.  111.  129  Pearl  St.,  Boston,  Mass.  183  Crocker  Bldg.,  San  Francisco,  CaL 

Carter  &  aillesple  Electric  Co . ,  Z.  C.  Miles  &  Piper  Co. ,  W.  I.  Gray  &  Co. , 

Atlanta,  Ga.  Seattle,  Wash.  Minneapolis,  Minn. 


H.  N.  FENNER,  President 

IVIacHinc 

Bri^idlng,  Taping, 

304  PEARL  S 

J.  F.  BLAUVELT,  Agent 

ElMOI^AIMD     BUI 

MANUFACTURERS  OF 

»ry  Tor   Inscila-tins 

RUSSELL  W.  KNICHT,  Treasurer 

rT    COIVIPAIMY 
Elec-trical   \A/ires 

Measuring  Machines.    Cable  Covering  Braiders 

s^iA.i_-r'v 

PROVIDENCE.  R.  1.,  U.  S.  A. 

Winding,  Twinning,  Cabling,  Stranding, 

Polishing  and 

TREET, 

- 

REASONS  WHY 

YOU  SHOULD  USE  J.  J.  EGAN'S  ACME  COMMUTATOR  COMPOUND 


JJ.CCAN'3       ^W^ 
ACMf  "  COMMUTATOR  ^B 
COMPOUND-  ^M    j 


It  will  not  blacken  the  commutator,  but  polishes 
It  and  keeps  it  bright  and  well  lubricated  Insurlni; 
the  best  possible  contact. 

This  compound  lasts  longer  than  any  other. 

It  prevents  sparking  and  cutting  and  will  not  gum 
up  the  brushes.  It  Is  made  to  stand  heat  and  friction. 

Send  60  cents  for  sample  stick  and  testimonials     PrtcQ  50  cents  each;  $6.00  per  dozen.    For  sale  by 

all  supply  houses  or 

J.  J.  EGAN,  Sole  Manufacturer. 683  W.  Ohio  St.,  Chicagfo 
STERLING    EXTRA    INSULATING    VARNISH. 

Sterllne  Extra  Black  Finishing  Varni.li, 

Bterling  Black  Air  Drying  Tarnisll, 

Sterling  Black  Core  Plate  Tarnish. 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A.  Brougham  St.,  Blacklrlars  Road,  Salford,  Manchester,  Englanl, 


THE    QUALITY    OF    THE 

KINSMAN  DESK  LAMP 

Combined  with  the  special  patented  features  which  none 
of  the  cheap  imitations  have  is  what  makes  them  sell  so 

readily.      Send  for  illustrated  booklet  and  tjuotalion,  to 
Western  Representatives:  THOS.  Q.  QRIER  CO.,  128  W. 

Jackson  Blvd.,  Chicago. 
New  England  Representatives:    McKENNBV  &  WATER- 

BURY  CO.,  181  Franklin  Street,  Boston. 
Pennsylvania   Representatives:  11.  P.  WHITE  CO.,   Ltd., 

Wayne  Junctiqn,  Philadelphia,  or  to 

iS/lcsL_KC3^.    \A/XXI9^     &     ^^. 

Sole  Mfrs.  and  Patentees,  27  THAMES  ST.,  NEW  YORK. 
Beware  of  Spurious  Imitations. 


The  Electrician  Publishing  Co.,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


A  NEW  TRANSFORMER 


POLYPHASE  TRANSFORMER 


FOR 

POLYPHASE 
C I RCUITS 

ECONOMY      ::     EASY  TO  INSTALL     ::      EFFICIENT 

PROMPT  SHIPMENTS 

LIGHT  IN  WEIGHT 

All  sales  are  made  subject  to  approval  after  30  days.  We  make  an  absolute 
guarantee  for  two  years,  which  we  extend  to  five  years  provided  we  get  the  entire 
transformer  traAe  of  a  customer. 

12  YEARS'  EXPERIENCE  IN  BUILDING  TRANSFORMERS. 


KUHL.IVIAIM 


SINGLE  PHASE  TRANSFORMERS 

Full  line  of 
Single   Phase 
Transformers 

Ellchar-t,    ind. 


November  21,  1903 
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THE  SMITH-VAILE  ELECTRIC  TRIPLEX  PUMPS 


afford  aa  excellent  means  for  pumping  water  for  House  service,  Hydraulic  Elevator  service 
Factories  hnd  Mills  desiring  an  independent  water  supply,  also  for  Mine  Work  and    :    :    : 

WATER  WORKS  SUPPLY. 

Can  be  located  wherever  electric  current  Is  available,  and  require   little  or  no  attention 
after   once   installed.     We  make  steam  and  power    :      :::;::;:::::: 

PUMPING   MACHINERY  FOR   ALL    PURPOSES, 

Jet  and  Surface  CONDENSERS,  Feed  Water 
Heaters  and  Victor  Turbine  Water  Wheels 

THE   STILWELL-BIERGE  &  SMITH-VAILE  CO., 

DAYTON,  OHIO,  U.  S.  A. 

New  York:  141  Broadway.  Chicago:  311  Dearborn  St.  Boston:  73  Oliver  St. 

Piilladelphla:  619  Arch  St.         Cleveland:  1116  New  England  BIdg.         Baltimore:  1107  Continental  Trust 
New  Orleans:  304  Hennen  BIdg.  BIdg. 

Sales  Agents:  FREDERIC  NELL.  07  Queen  Victoria  St..  London,  Eng.    E.  F.  AUSTIN,  Smith  Blk.,  Pittsburg. 


For  Porcelain  or  Clay  In- 
sulating Specialtles,such  as 
Bushings,  Knobs  or  Cleats, 
Address, 

THE  AKRON  SMOKING  PIPE  CO., 

MOCADORE,  OHIO. 


AMERICAN'-ISff^ 

ARE  THE  BEST.    Sand  lor  daicrlptive  Circular. , 

Absolutely  Non-infrlnging. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

r-D  leas.         HtS.  Clinton  St.. Chicago,  III, 


When  in  search  of  a 
position  advertise  in 
the 

Western  Electrician. 


WESTERN 
ELECTRIC 
COMPANY 

CHICAGO  NEW   YORK 

ST.  LOUIS  PHILADELPHIA 
DENVER  KANSAS  CITY 


W.  E.  MOTOR  BELTED  TO  SAND  MILL 
IN  STEEL  PUNT 


Electric  Heating  Apparatus 

SIND  FOR  S4-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SiMPLEX  ELECTRIC  HEATING  CO., 

Cambrldgeport,  Mass. 
CHICAOO.  Monadnock  Block. 


A  QUESTION  FOR  YOU 

Do  you  think  you  are  paying  toomucti  for 

DIES,  MODELS  and 
PRESS-WORK? 

If  so  let  us  make  you  quotations 
We   Make  Aluminum  Specialties 

FOTO  MANUFACTURING  CO. 

156S.  Desplaines  St.,  Chicago. 


t^  (SH  t^  (5*  <5*  <5*  <p*  e^  <^  t5*  (5*  t^  (^  ti5*  (^  (^  t^  tS*  t^  t5*  s5*  t5*  t^  t^  t^  ■»?*  t^  t^  t^  t^  t^  f^  tt*  u?*  t5*  e5*  (5*  t?*  (5*  c5*  (5*  t5*  t5*  t^  i5*  J^  (5*  i£^  i5*  t^  <^  «5*  t5"  t5*  l5*  tS*  t^  ti?*  .?*  t,?*  (5*  t^  <S^  i5*  (5*  t^  t5*  t5*  t5*  i5* 

GENERAL  ELECTRIC  COMPANY'S  ' 


Series  Alternating 

Street  System 


Enclosed    Arc    Lamps   and    Series 
Incandescents  on  the  same  Circuits 

Arc  or  Incandescent  Lamps  may  be  used  according  to  re- 
quirements of  each  location  and  both  run  on  the  same  circuits. 


General  Office:    SCHENECTADY,  N.  Y. 


Chicago  Office :  Monadnocic  Bloclc 


Sales  Offices  in  all  Large  Cities 


imrrrrr7rtrirfrii'rr^trfp^;^j^trtr^^  ^fr^ti-^i^ifi-f'i^^^^t^^i^i^'f'^f'*'*'f'f'*'*'f'fff*'^^*'*'f'*'*'*'*'^fl'*'V'V1^^^ 
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IF  we  were  to  tell  you  of  one  reason  why  Packard 
Lamps  are  superior  we  would  interest  you,  and 
then  we  have  several  that  will  prove  to  you  abso- 
lutely why  we  can  save  you  4  to  6  cents  a  lamp  on  the 
life  of  each  lamp. 

Let  us  get  together  with  reason— you  tell  us  what 
you  want,  what  conditions  under  which  the  lamps 
must  operate,  and  we  will  tell  you  frankly  how  to  get 
the  most  economical  result. 


Electric  Appliance  Company 

CHICAGO 


ELECTRICAL  ENGINEER- 
ING 1AUCHT   BY   MAIL. 

Write  for  our  free  Illustrated  Book. 
"Can  I  Become  aa  Electrical  Eoglflcer?" 

We  teach  Electrical  EnglneerloK,  Elec- 
tric Lighting,  Electric  Railways,  Mechan- 
Jcal  Engineering,  Mechanical  Drawing, 
etc.  at  your  home,  by  mail.  Institute 
indorsed  by  Thos.  A.  Edison. 

Electrical  Engineer  Institute. 
Dept.  K.  240-242  W.  23d  St..  New  York. 


78-80  Cortlandt  St., 


VOLT  -  AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  Faults, 
Grounds,  etc. 

RELIABLE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PIGNOLET, 

NEW  YORK,  N.  Y. 


You've    Heard   of  the 

PEERLESS 

\   INCANDESCENT    LAMPS 

If  you  don't  know  them  you  are  missing  a  great  ll^ht  Riving  | 
\       bulb  of  incandescence  that  Is  electrically  and  mechanically  per- 
fect and  rl;^htly  named  "  Peerless." 

They  are  not  labeled  one  way  and  rated  another.  Rest  assured  j 
when  you  are  buying  "  Peerless"  lamps  you  ure  getting  full  rated  ■ 
candlepower. 

The  Wesco  guarantee  stands  behind  every  "  Peerless"  lamp  for  I 
;  efficiency,  sustained  candlepower,  current-consumption  and  life. 

'  On  yearly  contracts  we  are  prepared  to  make  the  lowest  price  { 

y      that  has  ever  been  made   on  a  strictly  high  grade  lamp. 

ELECTRICAL  MACHINERY  AKD  SUPPLIES. 
SUPPLY    CO.,    ST.    LOUIS.    MO  ,    U.  S.  A. 


\ 


WESCO 


WANTED 


You  Who  are  Troubled  with  Sparking  and  Cutting  of  Commutatorm  to  Use 


SO  Ctm.  per  Stick,    $S.OO  per  Doxen. 

For  Sale  by  all  Supply  Houses,  or 
FREE,  Sample  Siick. 


The  only  orticle  that  win  PREVENT  SPARKING. 
Will  keep  the  commutaior  in  good  condition  and 
PREVlLNT  CUTTING. 

Absolutely  will  Not  Gum 
The  Brushes  ... 

Ill  put  that  hiph  frl<'^^  <'ti  the  commutator  you 

have  ao  long  nought  afttr. 

K.  Mclennan  &  go.. 

Sole  Manufacturers, 
90!t  Title  and  Trust  Bldg.,  cmOAGK.ILL. 


M.  I.  C. 
COMPOUND 


HIGH  INSULATOR  FOR  ARMATURES,  FIELD  COILS,  SPOOLS, 
TRANSFORMERS,    MOTOR    FRAMES,    GAR  TRUGKS,   ETG. 

Four  Grades  to  suit  all  Requirements.     Non-Corrosive,  no  Carbon  Bisulphide. 
Impervious  to  Moisture,  Oil  or   Acid.     Send   for   Price   List  and   Samples. 

MICA 

IVEJ-W     -YORK. 


INSULATOR 


CO., 

CHICA.G0. 


•••••*•••••••*•••*•••*••♦• 


For  Testing 
Consumers'  Meters  * 


the  WHITNEY  Portable  'Watt- 
meters are  the  standard.  They 
can  be  used  on  any  frequency, 
are  dead  beat  and  absolutely 
accurate.  Send  for  Catalogue 
and  Discounts  to 


Electric  Applfaoce  Co.,  Chlcazo,  III. 
Wesiero  Electrical  Supply  Co.,  St.  Louis,  Mo. 
Electrical  EoKlneerlog  Co.,  MioaeapoHs,  Minn. 

Standard  Electric  Co.,  Ciocinnatl,  Ohio,    n^ 

MACHADO  &  ROLLER,    * 


NEW  YORK,   N.  Y. 


♦***♦*♦*****♦**♦**♦♦♦*♦ »** 


MICA 


WE    PUT    THE    MICA    POOL 
OUT    OF    BUSINESS! 

CHICAGO  MICA  CO. 

VALPARAISO,    IND. 


EDISON  MINIATURE  LAMPS 


Have  been  for  twenty  years 
The  Standard  of  the  World 

and  are  to-day  more  largely  used  than 
all  other  makes  combined. 

Serviceable,  Economical,  Reliable. 

Miniature  and  Candelabra  Sockets 
and  Receptacles . 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Oeaeral  Electric  Company,  Harrison,  N.  J. 


While 


The    heavy    contacts    of   a 

P-K  Rosette 

insure  perfect  connections 
and  great  strength,  its  extra 
set-screws  in  cap  make  it 
unlike  any  other  rosette. 
If  you've  never  used  them, 
send  for  sample. 


H.  T.  Paiste  Gompany 


Chicago 


Philadelphia 


l^w"--^ 


ARE  YOU  SATISFIED  WITH  YOUR 
PRESENT  EARNINGS  7 

IF  NOT,  THEN  ADVOCATE  THE  USE  OF  OUR 

SINGLE  PHASE  SELF- 
STARTING  MOTORS 

WAGNER    ELECTRIC  MFG,    CO., 

ST.  LOUIS,  MO.,  U.  S.  A. 
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PRANK  N.  PHILLIPS.  President. 
C.   H.WAQCNSEIL,    TREASURER. 


EUGENE  F.  PHILLIPS, 
General  Manager. 


C.  ROWLAND  PHILLIP9.  Vice-Pbks. 
C.  R.  REMINGTON,  Jr..  See 


AMERICAN  ELECTRICAL  WORKS, 


PBOTIDEIBCE,  H.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  i'ORK  Store.  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store.  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillipa'  Electrical  Works. 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  1 1  Pine  Street,   •    NEW  YORK  CITY 


Patent  Causes. 


Patent  Soliciting. 


HANSON  &  TUNELIUS  MACHINE  CO. 

Designers  and  BuiUlers  of 

Insulating,  Cabling 

and  Special 

MACHINERY  FOR  ELECTRICAL  PURPOSES. 

232-234  S.  Clinton    St.,   Chicago, 


Stdmbaugh  Guy  Anchors 

:  SAVE  ONE  OF  THE  LARGEST  TRACTION  COMPANIES  IN  INDIANA 

=l::$1.20  PER   ANCHORACEnii 

™3B  .THEY  USED  DEAD  MAN  FORMERLY.    THEY  NOW  USEl^BK 

THE  SIX  AND  EIGHT  INCH  STOMBAUGH  GUY  ANCHOR 

USE  THEM   TO  GUY  POLES. 


5   AND   6   INCH    STYLE 


W.   N.   MATTHEWS  &   BRO. 

DISTRIBUTORS. 
603  Carleton  BIdg. 


ST.    LOUIS 


BEFORE    CONTRACTING    FOR 

I  NO^klM  D  ESC  EIM-r       I.A.IVII9S 

GET  THE 

STERLING   SPECIAL 

LITERATURE. 

STERLING  ELECTRICAL  MFG.  CO.  -  -  WARREN,  OHIO. 


I  "STAR" 'J 


INCANDESCENT  } 
A   M  P  S    - 


* 

* 

* 
* 

* 


4c  LONG  LIFE 

-«  GUARANTEED  CANDLEPOWER, 

*  HIGHEST  EFFICIENCY. 

*    ' 

^  MADE    ET    THE    MOST    SKILLED    W0BK3LEN. 


t  STANDARD  ELECTRICAL  MFG.  % 
t  COMPANY,     :     Niles,  Ohio,  i 

♦-X»V»»¥¥¥¥¥¥¥¥¥»»¥»0¥¥¥¥»? 


Walton 

?)0t0)3S' 

|j^  you  <^Ci\iC  a^^wall  YiMiioy 


>*jii?</„ 


FOn  ELECTRIC  WIRES. 

ALPHADUGT  MFG.  CO., 

522  W.  22d  Street,  NEW  YORK. 

Sales  Agencies: 
CHICAGO:   W.  M.  Porter, 

SOS  Fisher  Building. 
NEW   YORK:    Williams.  Brown, 

39  Cortlandt  Street. 
TORONTO:   C.  W.  Bongard. 
78  Bay  Street. 


Crimshaw. 


Raven  White  Core. 


Raven  Black  Core. 


ALL  OUR  WIRES  pass  Inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  raanufactoro  Crlmshaw^nd  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
U4.  116   &   118  Liberty  St.,   New    tork. 


BRANCHES:  ^^^^"e's^f^List 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO: 
33  Second  St. 


NATIONAL  CODE  STANDARD 

'0.  K."  Weatherproof  Wire. 
Slow  -  Burning  Weatherproof 
and  Slow- Burning  Wire, 


Prioes  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co, 

Office  and  Factory:  PAWTUCKET.  R.  I, 


SILVER-PLATED 
MIRROR  REFLECTORS. 


A  flat  Reflector,  for  use  with 
any  system  of  incandescent  elec- 
tric light,  where  it  is  desired  to 
•pread  the  light  considerably. 
Its  silver  plated  mirror  plate 
lining  makes  it  most  effective  and 
pleasing,  and  always  as  good  as 
new. 

Convex,  reflecting  slightly  be- 
low the  horizontal  in  all  direc- 
tions. Used  in  stores,  etc.,  for 
general  illumination. 

GET    OUR    PKICJES. 


American    Reflector    &    Lighting    Co., 

271-273    FRANKLIN    STREET,    CHICAGO. 
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W^x\'ri<:U,  fOU  »$ALiE  and 
limiiar  WANT  «OL.0JHli  advertist- 
ments  {jo  tvords  or  less),  ^i.jo  a** 
insertion;  additional  xuords  jc  each. 
POSITIOJW  WAHTTED  advertise- 
menes  {jo  zvords  or  less),   S^oo  an  in- 


POSITION      WANTED. 

As  superintendent  or  assistant  of  liRht.  power 
or  waier  works.  C'llege  education,  22  years' 
experience  In  engineering,  designing,  superin- 
teadliiu  and  construction  worlc  Careful  ligurer, 
economical  in  operating  expenses,  and  not 
afraid  of  work.  Wish  lo  buy  sock  or  plant.  Can 
do  any  kind  of  repair  work.  Honest,  don't  drink, 
good  ability,  and  can  furnisti  reierences.  Will 
go  on  three  months'  trial-  Address  BOX  273, 
care  Western  Electrician.  510  Marquette  lildg., 
Chicago. 


POSITION   WANTED. 

General  Manager  — Gentleman  of  executive 
ability,  for  number  of  years  General  Man- 
ager of  (Bell)  telephone  Co,  fifty  exchanges, 
25,000  subscribers  and  several  thousand  miles 
toll  lines,  will  be  open  for  engagement  with  an 
enterprising  Indepe  dent  company  in  Decern  cer. 
Familiar  with  ab  details  of  construction,  main- 
tenance, operating  and  successful  dealing  wiih 
the  public.  Best  of  references  as  to  ability. 
Address,  BOX  276,  care  Wesiern  Electrician, 
510  Marquette  BIdg.,  Chicago. 

POSITION  WANTED. 

By  young  man.  technical  graduate  ;  seven 
months'  practical  sue  »  experience  m  switch- 
boards, detail  apparatus,  alternating  and  direct 
current  machinery;  four  months'  estimating  on 
eleclrical  construction  w'ork.  Address  10.  L.  W., 
3211  State  St.,  Chicago,  III. 


POSITION  WANTED. 

By  young  ele  trical  engineer,  technical  grad- 
uate and  owner  of  first-class  steam  engineers" 
license.  Seven  years'  practical  experience  in 
charge  of  light  and  power  plants;  married  and 
sober.  Want  position  assupenntendentor  chief 
electrician  of  moderate  size  siatl  n  up  to  2,000 
K.  W.  capacity.  Prefer  West  or  South.  Open 
for  enga  ement  by  first  of  year.  Address  BOX 
277,  care  Western  Electrician,  610  Marquette 
Building.  Cnicago. 


WANTED. 


BldK..  Chicago. 


WANTED. 

Competent  man  to  take  full  charge  of  munici- 
pal electric  light  and  water  works  plant.  Must 
be  capable  of  "buying  all  supplies,  fuel,  etc.,  and 

do  the  collecting  and  bookkeeping.  Give  refer- 
ences and  state  salary  expeced.  A.  R,  KAUF- 
MAN, town  clerk,  Summitville,  Ind. 

WANTED. 

One  Automooile  D  ay  Wa^ion— Electric,  cap- 
able of  carrying  one  ton  on  level  roads  ^peed 
6  to  8  miles  per  hour  and  to  run  40  miles  on 
one  charge,  to  charge  In  four  hours.  Would 
like  p  ices  from  man-ifaciuf^rs  PANOL,A 
ELECTRIC  LIGHT  &  POWER  CO..  Sardis, 
Miss. 


New  Equipment  at 
a  Bargain. 

One  300  K.  W.  Westlnghouse  Alternator,  D.  C. 
to  18+:i2xl8  Compound  Ide  Engine. 

One  150  K  W.  Westinghouse  Alternator,  D.  C. 
to  l3-|-32xl5  Compound  Ide  Engine. 

One  125  K.  W.  220  Volt  D.  C.  Jeoney,  D.  C. 
to  i."i'4 xlti  Buckeye  Engine. 

All  of  the  above  entirely  new  and  in  first- 
class  condition. 

Two  125  K.  W.  Siemens  A  Ilaiske  140  Volt 
D.  C.  Generators,  D.  C.  to  16xlb  Ball  Engines. 
First-class  condition. 

1  have  some  bargains  to  offer  in  Engines  and 
Boilers  Also  Alternating  and  D.  C.  Generators 
that  have  been  used. 

H    W.  DYAR,  1547  Marquette  BIdg. 

CHICAGO. 


PROPOSALS  will  be  received  at  the  Bureau 
of  Supplies  and  Accounts,  Navy  Depart- 
ment, Washington.  D.  C,  until  12  o'clock 
noon,  December  1,  1903,  and  publicly  opened 
immediately  thereafter,  to  furnish  at  the 
Navy  Yardj  New  York,  N.  Y..  a  quantity 
of  generating  sets,  electric  motors,  con- 
duit and  fittings,  insulating  tape,  paint 
brushes,  scrub  brushes,  steel  wire  brushes, 
sand,  gravel,  fire  clay,  plain  and  khaki 
cotton,  canvas  and  twine,  oakum,  billiard 
cloth,  velour.  silk  ribbon,  sewing  silk,  cot- 
ton sheeting,  burlap,  cotton  twills,  lining 
canvas,  bunting,  Turkey  red  muslin,  ticking, 
thread,  white  and  colored  braid,  bolts,  nuts, 
rivets,  wire,  nails,  locks,  crucibles,  ma- 
chinist's and  iron  pipe  sets,  drills,  shovels, 
files,  miscellaneous  hardware  and  hand 
tools,  deck  and  magazine  lanterns,  lamp- 
wick,  leather  belting,  leather,  ash,  cedar, 
mahogany,  oak.  white  and  yellow  pine, 
poplar,  spruce,  lignum  Titae,  rod  and  sheet 
brass,  rod  and  sheet  copper,  bar  iron,  bar 
steel,  steel  plates,  galvanized  sheet  steel, 
solder,  pig  tin,  rubber  fire  hose,  steam  hose, 
suction  hose,  gum  gasket,  sheet  packing, 
magnesia  pipe  covering,  asbestos  millboard 
and  plaster,  shellac.  Japan  drier,  turpen- 
tine, alcohol,  kerosene  and  linseed  oil,  cold 
water  paint,  miscellaneous  paints,  red  load, 
gold  leaf,  concentrated  lye,  granular  sodium  1 
carbonate,  lubricating  grease,  tallow,  pitch, 
chalk,  vaseline,  graphite,  polishing  naste. 
paint  and  varnish  remover,  brass  and  cop-  [ 
per  pipe,  iron  pipe,  condenser  tubes,  hnse  j 
pipes  and  nozzles,  brass  and  iron  pipe  fit- 
tings, valves,  steam  whistles,  steam  gauges.  } 
peas,  corn,  string  beans.  lima  beans,  mar-  , 
row  beans,  peaches,  tomatoes,  prunes,  ap- 
ples, raisins,  sugar,  salt  pork,  salt  beef. 
glass,  emery  cloth,  toilet  paper,  infieldor's  1 
gloves,  barrels,  supporting  tables  for  mag- 
netic instruments,  trolley  hoists  and  Iilncka. 
drill  press,  engine  lathe,  and  water-tight 
doors.  Blank  proposals  will  be  furnished 
upon  application  to  the  navy  pav  office. 
New  York,  N.  Y.  H.  T.  B.  HARRIS.  Paii- 
masfrr   General    U.   S.    N.  11-.^)-03 


6  K.  W.  Edison  220-volt  motor;  5  H.  P.  Eddy 
220-volt  mo'or;  I  H-P  Crocker-Wheeler  220- 
Tolt  mo  or  WALSH'S  SONS  &  CO., 261  Wash- 
ington St.,  Newark,  N.  J. 

FOR    SALE. 

Complete  new  apparatus  embodying  all  the 
most  recent  improvements  in  machinery  em- 
ployed in  the  manufacture  of  Incandpscent 
electriclamps  Will  guaranf^e  lamp  manu''ac- 
turers  'esuUs  as  to  co-.t  and  quality.  Address 
BOX  274,  care  Western  Electrician,  510  Mar- 
queti«  lildg.,  Chicago  ' 


MAGNET  WIRE 


FOR   SALE. 

Electric  light  plant  In  town  of  1,000  popula- 
tion. In  fine  shape  and  on  sound  Hnancial 
basis.  I  did  not  want  io  take  i'  but  was  obliged 
to  and  now  want  lo  sell  It.  New  generator  and 
thor. 'Ughly  overhauled  since  taking  possession. 
E.  E.  SECOR.  Buffalo  Center,  Iowa. 


FOR  SALE. 

Electric  light  a"d  waterworks.  Central  Illi- 
nois. City  contracts.  Room  for  extension. 
Nets  now  12  per  cent.  Investigate.  BOX  271, 
oare  Western  Electrician,  510  Marquette  BIdg,, 
Chicago. 


FOR    SALE. 

Electric  Light  Plant  in  growing  city  of  3.500 
people.  Can  be  bought  at  a  bargain  if  taken 
quick.    GEO.  W.  EARLY,  Marcellne,  Mo. 


Telephone  System  for  Sale 

Consisting  of  9  wall  and  6  desk  sets  with  20 
drop  switchboard  of  the  Sumter  Manufacturing 
Co.'s  make.  All  in  good  working  order.  Address 

THE  M.  B.  FARRIN  tBR.  CO. 

Cincinnati,  Ohio. 


ROUND, 
SQUARE 

AND 
RECTAN- 
GULAR. 


THAOE  MARK.. 


UANITFACTURED  BT 


Columbus  Insulated  Wire  and  Brass  Co. 

COLUMBUS,  OHIO. 


regory: 

ELECTRIC  cof 

54-62  S.CLINTON  3T.  CHICAGO 


All  dynamos,  motes,  meters  and  transformers 
listed  by  this  Company  are  at  tholr  warehouses 
ready  for  immediate  delivery. 

FOR  SALE 

at  a  bargain  if  taken  Immediately: 

1-400  K.  W.  Westinghouse  Allernator. 
1-200    "       Stanley  Allernator. 
2-160    ••      General  Electric  Allernators. 
3-120    " 

2-1  BO    '•      Westinghouse  BOO  V.  Rnllway  Genera- 
tors. 

Largest  stock  of  second-tand  elect'-ical  appa- 
ratus In  this  country.  Send  for  our  monthly 
Bargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  guaranteed. 


FOR   SALE— ALTERNATORS. 

IMMEDIATE    DELIVERY. 

1— ISO  K.  W.  General  Electric,  single  phase,   6U  cy.,  6U0   R.  P.  M.,  compounded  for  2080  V.  no 
load,  2300  V.  ttill  load.    Solt-olling,  type  A.  S  ,  form  A.  complete  with  exciter. 

2— 120  K.  W.  General  Electric,  single  phase,  60  cy..  900  R.  P.  M.,  compoundedfor2080V.no 
load,  2300  V.  full  load.    Selt-oUIng,  type  A.  S.,  form  A.  complete  with  exciters. 

2—120  K.  W.  Fl.  Wayne,  single  phase,  140  cy.,  1031)  R.  P.  M.,  1000  V..  complete  with  exciters. 

Ingle  phase,   120  cy.,   1070  R.  P.  M.,   1100  V.,  compound,  self- 


-70  K.  W.  Thomson-Houston, 
oiling. 

WRITE    FOR    COMPLETE    STOCK    LIST    NO.    S.I. 


ILLINOIS  MAINTENANCE  COMPANY,  1625  MARQUETTE  BLDG.,  CHICAGO 


ELECTRIC   HEATING  APPLIANCES 


....OF  ALL  KINDS.... 

AMERICAN  ELECTRICAL  HEATER  COMPANY, 

Writ,  (or  ctalogut.  iT^nd  19  Spencer  Street,  DETROIT,  MICH. 


ALTON'S 

1904 

IpOW-BO^ 

GIR] 


TRADE-IMAKK. 


Chicago  &  Altcn 
Railway, 


ART    CALENDAR 

Fouigraceful  poses  from  life;  figures  ten  inches 
high,  reproduced  in  colors  by  a  process  far  su- 
perior to  last  year's  calendar.  Highest  example 
of  lithographic  art. 

"TSE    ONLT   WAY" 

to  own  one  of  these  beautiful  calendars  is  to 
send  twenty-five  cents  with  name  of  publication 
in  which  you  read  this  advertisement,  to  Geo. 
J.  Charlton,  Gen'l  Passenger  Agent,  Chicago 
&  Alton  Railway,  Chicago,  III, 

The  best  railway  line  between  Chicago,  St. 
Lot'is.  Kansas  City  and  Peoria.  Take  the 
"/ilton"  to  the  St,  Louis  World's  Fair,  1904. 


"0=M" ENCLOSED 
ARC  LAMPS 

FOR  ALL  CIRCUITS. 


SIMPLE, 
DURABLE, 
EFFICIENT. 


SEND  FOR 
BULLETINS. 


THE  OSBORN=MORQAN 
COMPANY, 

CLEVELAND,     -     -      ■■    OHIO. 


ETERIORATE.    ESTABLISHED    IB  YEARS.  SOLD   BY  AGENTS   AND   DE, 


mmsamssmi 


U.S. METAL  POLISH 


POLISHES  ALL  METALS.  B.« 


I  I    GeQ.W.  hoFFMAN 

Z95.E.W«snlMGTONST.IN[ll«M*P0LI!.IK0 


Only  10  Cents  Each 

Practical  Books 

ON 

Electricity. 

How  to  make  a  dynamo. 
How  to  make  a  telepfaone. 
How  to  make  an  electric  motor. 
How  to  laake  a  storage  battery. 
How  to  make  a  Wtmhurst  electric  machine. 
How  to  make  a  magneto  machine. 
How  to  make  a  medical  Induction  coll. 
How  to  make  a  pocket  accumulator- 
How  to  make  a  plunge  battery. 
How  to  make  a  voltmeter. 
How  to  make  a  galvanometer. 
How  to  make  a  hand  dynamo. 
How  to  make  a  talking  machine. 
How  to  make  a  ^  H.  P.  dynamo  or  motor. 
How  to  make  a  toy  motor. 
How  to  make  an  electric  bell. 
How  to  make  a  telegraph  Instrument. 

These  books  are  illustrated  and  will  be 
sent  prepaid  on  receipt  of  price. 

Electrician  Publ'g  Co.. 

6IO  Marquette  Building, 
CHICAGO. 


THIS   IS  THE 

RIGHT   TIME 

TO    INVEST   IN    AN    Z]^%Zer .^a 
AUTOMOBILE,  agency  proposition, 

which    will  be  given  to  first  applicant  from 
each  territory.       C.  A.  COEY   &   CO., 

5311  Cottage  Grove  Ave..  Chicago. 


•NEW  TRAIN  SERVICE  TO 


French  Lick 

and 

West  Baden 


Springs. 


» 


A  parlor  and  dining  car  now 
leave  Chicago  at  12:00  o'clock 
noon,  arrive  at  the  Springs  at 
8:45  p.  m.  Leave  Springs  9:00 
a.  m.,  arrive  Chicago  5:55  p.  m. 
Reservations  at  Monon  Route 
City  Office,  232  Clark  Street. 
Telephone  Har.  1245. 


CHICAGO    EDISON    COMPANY  REPAIR   SHOPS 


Machine  and  Carpenter 
Work  of  All  Kinds 
^'Correspondence  ,  Solicited 


76    MARKET    STREET,  CHICAGO.       TELEPHONE    MAIN 

::"■       OPEN    DAY   AND    NiCHT. 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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ELECTRICAL  MACHINERY 

Built  in  capacities  up  to  1,500  K.  W. 
Belted  or  Direct  Connected 


If  you  are  in  the 

market  for 

high  grade    machinery 

for 

lighting,  power   or 

railway    service 

kindly    communicate. 


Direct  Current  Engine  Type  Generator 


Modern  Design  Accurate  Construction 

Unequaled  Performance 


NATIONAL   ELECTRIC  COMPANY 


MILWAUKEE 


CHICAGO:  Old  Coloay  Building 
PITTSBURG:  Oellatly  &  Co. 


SEATTLE  and         j  Kilbourae  & 
SAN  FRANCISCO:]  Clark  Co. 


SWITCHBOARDS 

PANEL    BOARDS 

SWITCHES 


NORBITT  SPECIALTIES. 


Largest  Stock  in  the  West. 


Crouse-Hinds  Electric  Co., 


133  South  Cliriton  Street 


CHICAGO.   ILL. 


►»♦•♦>♦•♦•♦! 


CKas.  E.  Dustin  Co., 

II  Broadway,  -  -  NEW  YORK. 

Electrical  and  Steam  Machinery 


DIRECT-CONNECTED  RAILWAY  UNIT. 

225  K.  W.  GeneraLl  Electric^  550-volt  genere.tor. 
type  m.  p..  class  6-225-120,  Form  E,  direct  con- 
nected to  lbyi-50}ix30  Buckeye  horizontal  cross- 
compound  engine. 

Rea.dy  for  inmmediate  delivery  and  in  excellent 
condition. 

ALTERNATORS 

One  200  K.  W.  Ft.  W»yne  "Wood,"  1,100  volts,  140  cycles,  single-phase. 
One  180  K.  W.  General  Electric,  2,300  volts,  60  cycles,  single-phase. 
One  180  K.  W.  Westlnghouse,  2,300  volts,  60  cycles,  single-phase. 
One  150  K.  W.  Stanley,  1,100  or  2,200  volts,  13S,  cycles,  two-phase. 
One  120  K.  W.  General  Electric,  1,040  volts,  125  cycles,  single-phase. 
One  120  K.  W.  General  Electric,  2,080  volts,  125  cycles,  single-phase. 
One  120  K.  W.  Westlnghouse,  1,100  volts,  133  cycles,  single-phase. 
One  90  K.  W.  General  Electric,  2,300  volts,  60  cycles,  single-phase. 
Two  75  K.  W.  General  Electric,  2,100  volts,  60  cycles,  two-phase. 
One  60  K.  W.  Westlnghouse,  2,200  volts,  60  cycles,  two-phase. 
One  60  K.  W.  Westlnghouse,  1,100  volts,  133  cycles,  single-phase. 
One  60  K.  W.  General  Electric,  1,040  volts,  125  cycles,  single-phase. 
Three  35  K.  W.  Thomson-Houston,  1,040  volts,  125  cycles,  single-phase. 

RAILWAY  GENERATOKS.  500-550  VOLTS. 

Two  500  K.  W.  General  Electric,  6-pole,  speed,  300  E.  P.  M. 
Two  300  K.  W.  General  Electric,  4-pole,  speed,  400  R.  P.  M. 
One  200  K.  W.  Westlnghouse,  6-pole,  speed,  510  R.  P.  M. 
Two  200  K.  W.  General  Electric,  4-pole,  speed,  425  B.  P.  M. 
One  180  K.  W.  Westlnghouse,  4  pole,  speed,  535  R.  P.  M. 
One>150  K.  W.  Fort  Wayne,  6-pole,  speed,  550  E.  P.  M. 
One  110  K.  W.  Eddy,  4-pole,  speed,  600  R.  P.  M. 
One  100  K.  W.  General  Electric,  4-pole,  speed,  650  R.  P.  M 
One  100  K.  W.  Walker,  4-pole,  speed,  7B0  R.  P.  M. 
Two  100  K.  W.  Edison,  hi-polar,  speed,  620  E.  P.  M. 
One  90  K.  W.  Thomson-Houston,  4-pole,  speed,  700  E.  P.  M. 
One  80  K.  W.  General  Electric,  4-pole,  speed,  700  R.  P.  M. 
Three  62  K.  W.  Thomson-Houston,  Type  D,  speed,  900  E.  P.  M. 

DIRECT-CONNECTED  UNITS,  125  AND  250  VOLTS. 

One  60  K.  W.  Eddy,  4-pole,  125-volt  generator,  with  13x12  Buffalo  Forge  engine 
Brand  new. 

One  60  K.  W.  Bergmann,  6-pole,  125-TOlt  generator,  with  12x14  Watertown  engine. 

One  50  K.  W.  Commercial,  6-pole,  125-volt  generator,  with  814-13x12  Armington  & 
Sims  tandem  compound  engine. 

One  50  K.  W.  unit,  consisting  ol  two  25  K.  W.  General  Electric,  4-pole,  125-volt  gener- 
ators, with  one  triple  Expansion  vertical  engine. 

One  25  K.  W.  General  Electric,  6-pole,  125-volt  generator,  with  9i4xl0  Armington  & 
Sims  engine. 

Two  25  K.  W.  Westlnghouse,  6-pole,  250-volt  generators,  each  with  9x10  Ball  & 
Wood  engines. 

ENGINES. 

One  22  and  40x60  Watts-Campbell  Corliss  cross-compound,  600-800  H.  P. 

One  20  and  36x48  Wheelocis  cross-compound,  500-700  H.  P. 

One  14  and  17x36  and  42  Slater,  twin,  400-500  H.  P. 

One  24x48  Hamilton  Corliss,  450  H.  P. 

One  23x48  Harris  Corliss,  400  H.  P. 

One  18x48  George  H.  Corliss,  250  H.  P. 

One  16x42  Providence  Greene,  200  H.  P. 

Two  18  and  30x16  Westlnghouse  Compound,  250  H.  P.  each. 

Three  18'/4xl8  Armington  &  Sims,  250  H.  P.  each. 

One  16x16  Erie  Ball.  175  H.  P. 

Two  14x13  Armington  &  Sims,  150  H.  P.  each. 

One  12x34  Brown,  100  H.  P. 

One  10x14  Straight  Line,  75  H.  P. 

This  is  not  a  complete  list.  Send  for  Bulletin  or  write 
for  quotation  on  a.nything  you  intend  purcha.sing. 

We  ha.ve  a.  large  stock  of  direct-current  generattors 
and  motors  of  all  voltages.  Also  a.lterna.tlng-current  motors 
OLnd  a-rc  genera.tors. 

Babcock  S,  Wilcox  and  return  tubular  boilers. 

Transfornvers,  arc  laLinps,  street  railway  cars  and 
equipment. 


Let  us  moLke  yovi  a  proposi- 
tion for  the  p\ircKaLse  of 
any  appatroLtvis  yo\i  may 
ha^ve  for  disposecl. 


<> 
(t 
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A  Telephone  System 
That  Saves: 


TIME, 

MONEY, 

ENERGY, 


A  System 

That  Guarantees: 

PROMPTNESS, 

PRIVACY, 

ACCURACY. 


A  System 

That  Appeals  To: 

STOCKHOLDERS, 

MANAGERS, 

SUBSCRIBERS. 


The  Strowger  Automatic 
Telephone  System. 


MA^UPACTURED  BY 


THE^ 


Automatic 
Electric 


CATERING 

TO     THOSE     WHO 
DEMAND     QUALITY. 


American 

Electric  Telephone 

Company 


MAKERS 
OF   THE 


EXPRESS    SWITCHBOARDS 


HOTEL 

TELEPHONE         CHICAGO 


ILL. 


PRACTICAL  FEATURES 

OF  TELEPHONE  WORK. 

By  A.  E.  DOBBS. 

Cloth,  7  by  5  I  4  Inchis.   Illustrate!.    134  pages.   Appendix.    75  Cents. 


THIS  work  is  designed  as  a  simple,  plain-speaking  handbook  for  the  prac- 
tical telephone  man.  Its  author,  Mr.  Dobbs,  has  been  eminently  fitted 
by  fourteen  years'  experience  in  telephony  to  deal  with  the  subject  in  a  thor- 
oughly competent  manner.  This  he  has  done,  and  the  result  is  a  mine  of  in- 
formation, clearly  and  concisely  presented,  and  invaluable  to  the  manager, 
operator  and  lineman  alike.  The  appendix  contains  reliable  data  regarding 
wires,  repistance,  inductive  capacity,  etc. 

rti>i»  ar  pny  other   book  on  telephony  or  electricity  sent  to  any 
address,  postpaid,  on   receipt  of  price. 

ELECTRICIAN    PUBLISHING    CO., 

BIO  MARQUETTE  BUILDING,  CHICAGO. 


OHIOAGO, 


"n   '^r    S9,m 


"Button"  Type  Telephoive  Transmitier . 


Louder,  clearer  and  better  iij 
r\iiv  way  than  the  "Solid 
li.ii!,".  Let  us  tell  you  about  it. 

Send  for  Booklet. 


THE     FAHNESTOCK 
TRANSMITTER    CO.. 

74  CortleLndt  St..  New  York  City. 


"INTERNATIONAL" 

Mechanical  self-restoring  Drop  Switchboard, 

JUST  OUT 

But  nearly  2,000  drops  capacity  and  oomplete  Cen- 
tral Office  Equipment  have  already  been  sold.  It 
Is  full  of  new  up-to-date  substantial  features, 

A   MONEY  AND  TIME   SAVER. 

A  sample  of  the  working  parts  will  be  sent  to  pros- 
pective purchasers  on  request.  We  manufacture 
everything  in  the  way  of  apparatus  for  any  tele- 
phone system. 

INTERNATIONAL  TELEPHONE  MANUFACTURING  GO. 

CHICAGO,  U.  S.  A. 


MOON 

TERMINAL 
HEADS 

With 

Carbon  Arresters 


METAL 
STORM  BOX 

SELF- 
SOLDERING 
NOZZLE 


MOON  MFG.  CO., 

4.3-49  So.  Canal  St.,  cmicao 


READ ! ! 

Hand-Book  Series. 

NEW  DYNAHO  TENDERS*  HAND-BOOK.  By 
Lieut.  F.  B.  Badt.  One  hundred  and  forty  illus- 
trations. Ad  entirely  new  and  up-to-date  work, 
22fi  pages,  flexible  cloth  binding,  size  of  page  59i 
x:iH  inches.  Designed  for  dynamo  tenders, 
linemen,  stationary  and  marine  engineers.  Just 
the  book  for  men  who  wish  to  learn  how  to 
operate  and  care  for  elefttric  light  installations. 
Theonly  bookof  the  kind  intlie  English  language. 

INCANDESCENT  WIRING  HAND-BOOK.  By 
Lieut.  F.  B.  Badt.  Profusely  illustrated.  Type 
page  5'^xa  inches,  flexible  cloth  binding,  (5G  pages, 
35  cuts  and  5  tables,  three  of  whicli  are  12x18 
Inches.  'I'hese  tables  give  at  once,  and  without 
any  calculation,  tlie  size  of  wire  required  in  each 
case  for  any  percentage  of  loss.  A  timely  book; 
containing  full  Instructions  for  Incandescent 
Wiring,  and  complete  information  concerning 
Methods  of  Huunlug  Wires,  Location  of  Safety 
l^evices  and  Switches,  Splices,  Insulation  and 
Testing  for  Faults,  Wire  Gauges,  General  Elec- 
trical Data.  Calculating  Size  of  Wires,  Wiring  of 
Fixtures.  Elevators,  Buildings,  Isolated  and  Cen- 
tral Station  Plants.  The  only  complete  book  of 
the  kind  published. 

BELL  HANGERS'  HAND-BOOK.  By  Lieut. 
F.  B.  Badt.  Third  edition-  eighth  thousand. 
106  pages,  97  illustrations.  Just  tlie  book  for 
those  engaged  in  selling,  installing  or  handling 
Electric  Batteries,  Electric  Bells,  Elevator,  House 
or  Hotel  Annunciators,  Burglar  or  Fire  Alarms, 
Electric  Gas  Lighting  Apparatus,  Electric  Heat 
Regulating  Apparatus,  etc.  The  only  book  of  its 
kind.    Simple  as  ABC. 

ELECTRICTRANSaiSSION  HAND-BOOK.  By 
Lieut.  F.  B.  Badt.  First  edition,  tliree  thousand 
copies.  !)7  pages,  '22  illustrations.  27  original 
tables.  Gives  more  practical  information  on  the 
subject  than  any  work  published  to  date.  The 
book  contains  all  necessary  information  for 
Power  Froiiucers,  Capitalists,  Agents,  Engineers 
and  Motor  Inspectors.  With  this  book  anybody 
may  make  estimates  on  tlie  cost  of  Transmission 
Plants.    A  practical  and  reliable  work. 

THE  TELEPHONE  HAND-BOOK.  By 
Herbert  Laws  Webb.  146  pages,  138  illus- 
trations, cloth,  liand-book  size,  price  $1.00. 
Extract  from  preface:  "This  little  book  has  no 
pretension  to  be  considered  a  complete  treatise 
on  telephony  as  it  exists  in  America.  Tlie  time 
for  such  a  work  has  not  yet  come.  But  it  is  felt 
that  there  is  a  demand  for  a  practical  book  on 
telephone  working  and  management,  and  The 
Telephone  Hand-Book  is  au  attempt  at  meeting 
that  demand.  With  the  exception  of  a  fewchapr 
ters  dealing  with  certain  forms  of  transmitters 
and  receivers  used  in  Europe,  which  are  given 
for  the  information  of  those  who  may  wish  to 
engage  in  the  manufacture  of  telephones,  the  book 
is  based  entirely  on  standard  American  practice; 
and  most  of  the  material,  apparatus  and  methods 
described  are  peculiar  to  or  have  oriainated  in 
this  country  No  pains  have  been  spared  to 
make  it  the  best  book  of  its  kind.  It  is  right  up 
to  date,  intensely  practical,  and  so  plain  and 
clear  in  its  language  that  anyonecan  understand 
and  learn  from  it  everything  regarding  telephone 
work  and  manag^^ment.  It  conforms  In  size  and 
style  to  our  other  Hand-Books  which  have  teen 
so  favorably  received  by  the  entire  electrical  fra- 
ternity. 

Price,  $1.00  Each,  Postage  Prepaid. 

ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  Bid?..  Chicaeo. 


SiMPLE 
EFFICIENT 
RELIABLE 
DURABLE 
NOISELESS 
ECONOMICAL 


ILLINOIS  POLE  CHANGER 

THE  LATEST  RINGING  DEVICE 

Produces   Botli  Alternating 
and  Pulsating  Currents 

Broadly  guaranteed.  Write  for  circulars. 

Illinois   Electrio  Specialty  Co. 

171-173  Soulli. Canal  Strisl Chicago 
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Kel  logg 
Claims 


We  do  not  claim  that  "ovir  Instruments  con- 
tain all  of  the  good  features  of  others  on  the 
market,"  because  a.!!  of  the  good  features  mijlht 
not  work  well  together. 

BUT  WE  DO  CLAIM  tha.t  our  apparatus  is 
so  good  and  distinctive  and  of  such  high 
character  that  nothing  but  the  best  results  are 
possible.  By  best  results  we  n\ean  HIGHEST 
EFFICIENCY.  PERMANENCY  and  LOW 
COST  of  MAINTENANCE. 


Kellogg  SwitcKboacrd  rSl 
Svipply  Company 

GREEN    AND     CONGRESS    STREETS 

CHICAGO 

346  Braadwa..y  Electric  BIdg.  Keystone  TelepKone  Bldg. 

New  York  Clevel&nd  PhiladelpKla 


Stromberg-Carlson 
Generator  Call 

Telephones 


Are  sold  at  a  higher  price  and  the  sales  are 
double  those  of  any  other  make. 

Tlie  "other  kind"  at  a  lower  price  is  n<5t 
sold  for  your  own  benefit. 

No  other  telephone  can  compare  with  the 
telephone  we  are  putting  on  the  market 
equipped  with 


New  Ringer 

New  Lightning  Arrester 

New  Transmitter 

The  price  is  only  a  trifle  higher  than  the 
average. 

The  small  difference  in  first  cost  may  mean 
dollars  later  on.  We  are  always  glad  to  mail 
illustrated  printed  matter  to  those  interested. 


New  Generator 
New  Hoo/f'Switcii 
New  Receiver 


We  publish  bulletins  on  different 
classes  of  apparatus. 


STROMBERG-CARLSON 
TELEPHONE  MFG.  GO. 

Genl.  and  Eastern  Sales  Offlee.  Rocheiter,  N.T. 
Sales  Department,  Chicago,  111. 


IT'S  ALL  RIGHT. 


Webb's  Tetephone  Hand-Book.    A  book  for  the 
expert  as  well  as  the  novice.     Price  $1.00. 

ELECTRICIAN     PUBLISHING    CO.^ 

61^     IVI^rqui^-t-to     Vulldlrk^,    OHI^^jg;^^ 


Judged  by  Results  \whereveb  you  see  this/    Not  Luck 


Our  product  leads  all  others, 
that's  why  so  many  experienced 
and  up-to-date  telephone  buyers  in- 
dorse our  instruments.     An  invest- 
ment of  I  cent  and  a  moment's  time 
in  asking  us,  will  get  for  you  our  new- 
catalogue  and  prices. 

It  will  be  poor  business  to  overlook  us 
when  in  the  market. 


3IIS«-iN@S!'S??«tS 


YOU  ARE  REMINDED 

OF 

TOP  NOTCH 

QUALITY, 


but   hard  work,  experience, 
brains,  energy,  time,  money,  intel? 
ligence    and  common    sense   have 
made  for    our  apparatus  a   record 
unapproached  by  others. 
Our   goods   deliver    the  service  in 
dividend  paying  quantities. 
Write  us. 


SWEDISH-AMERICAN  TELEPHONE  GO. 

CHICAGO,  ILL. 


SWEDISH-AMERIGAN  TELEPHONE  GO. 

CHICAGO,  ILL. 
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DEARBORN  VEGETABLE  FEED  WATER  TREATMENT. 


CI^EAIM 


SEND    WATER    FOR    ANALYSIS. 


OMEIIVIlOiCVL-    \A/ORKS, 


120  LIBERTY  STREET    NEW  YORK. 


lO.BRANCH.OFFICES  IN  U.  S. 


27-34  RIALTO  BUILDING,  CHICAGO. 


be  hard  enough  to  rcbiat 
wear,  not  bo  bard  as  to 
wear  the  commutator,  and 
of  hlprliconductivlty,  Dix- 
on's Graphite  Brushes  fill 
these  tipeoIflcatlouH.  Asb 
for  booklet  125  M. 
Joseph  Dixon  Crucible 
CoMFAin'.  Jersey  Clty.N  .J. 


JEFFREY  fJiTT  DREDGES 


FOR  CArALOGUE, 

ADDRESS 

THE  JEFFREY  MFG.  CO. 
COLUMBUS,  OHIO. 


THE  WILLIAM  TOD  CO. 


BUILDERS  OF 


CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


Main  Office  and  Works: 
YOUNCSTOWN,  OHIO. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,    PA. 


REG.TRADE  MARKS  Jhe  PHOSPHOR  BRONZE  Smelting  Co.  liMiTED, 
2200  Washington  AVE..PHILADELPHIA. 

"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

1NGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

9.Aovi.L1.S^c»^'  — DELTA"  METAL 

y^^^  CASTINGS,  STAMPINGS  and  FORCINGS 

ORIGINAL  AND  Sole:  Makers  in  the  U.S. 


NlCKELj^ATE. 

TlieNertlJork.Chicago^§tLouisIlIl 

Offers  Three    Express  Trains 

Every  Day  between 

CHICAGO 

and  All  points 

EAST 

Through  Cleveland  and  Buffalo 

Through  Sleeping  Cars 

Day  Coaches  and  Dining  Cars 

Individual  club  meals,  ranging  in  price  from 
35c  to  81.00;  also  service  a  la  carte.  Midday 
luncheon,  50c. 

CHICAGO  DEPOT :    La  Salle  St.  Station. 
CITY  TICKET  OFFICE;     1 1 1  Adams  St. 

JOHN  Y.   CALAHAN,  General  Aoent 
tl3  Adams  Street,  Room  298,  CHICAGO 


Have  YOU  read  the 

NEW  DYNAMO  TENDERS' 
HAND-BOOK 

By  F.  B.  BADTT 

IF    NOT,    WHY    NOT? 


Dynamo  tenders  cannot  get  along  with- 
out it. 
Sent  prepaid  on  receipt  of  price,  (i.oo. 


MORGAN -SMITH    CO., 

176  Federal  St., 


McCormick  Turbines 

4,000  H.  p.,  72  feet  head, 
arranged  to  drive  generator 
and  a  single  turbine  to  drive 
exciter.  Five  settings  built 
for  the  Hudson  River  Water 
Power  Company's  Spier  Falls 
plant  and  14  pairs  51  inch  for 
their  plant  at  Mechanics vlUe, 
N.  Y. 

Write  for  catalogue,  if  con- 
templating purchase 
of  turbines. 

York,  Pa.,   U.  S,  A, 


Boston ,  Mass. 


You  are  spending  over  one- 
fifth  more  on  fuel  supply 
if  you  have  not  a 

GREEN'S 
sj|^  :t^..r    ECONOMIZER 

~"^*^-^-*       ^^  in    your    plant    than    other 

plants  so  provided.  We  have 
testimonial  letters  from  thousands  of  users,  many  from  the  largest  elec- 
tric light  and  povi^er  plants,  bearing  out  our  statement.  Just  how  we 
make  this  saving — how  we  keep  a  reserve  of  HOT  WATER  always  on 
hand  for  sudden  calls — how  we  save  in  boiler  repairs,  is  all  ex- 
plained in  our  free  booklet. 


THE  GREEN  FUEL  ECONOMIZER  CO., 


MATTEAWAIB, 

IV.    Y. 


Sole  Manufacturers  in  the  U.  S.  A. 


BEST  OH  EARTH. 


BURBER  AUTOMATIC. 


For  Electric  Work 

REOULATION  AND  ECONOMY 
OP      FUEL      UNSURPASSED. 


WRITE  FOR  CATALOaUB  H 


Thea  compare  It  with  some  Oas  Engine 
baud  books  that  cost  $1.00. 


Woolley 
Foundry  &  Mach.  Works 

Box  400,  Anderson,  Ind. 
U.  S.  A. 


ELEGTRICIAN  PUBLISHIN6  CO., 

610  Marquette  Building,  CHICASO. 


WE  BUY  OLD  BELTS 

OR  SCRAPS,  ANY  5IZB  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFO.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 

BUY  YOUR  BOOKS 

FEOM  THB 

Elaclrlclan  Pub.  Co.,  S 1 0  Marauette  BIdg.,  Chicago. 


WRITE  DEPT.  D  FOR 
CATALOG. 


SAMSON  TURBINE 

The  gates  on  the  SAMSON  are  so  constructed  that  all 
movable  parts  have  a  maximun  wearing  surface,  further- 
more, the  material  used  in  their  construction  is  of  the 
finest.  These  two  points  assure  a  long  life  to  the  gate  and 
consequently  prevent  leakage. 

JAMES  LEFFEL  &  CO.,  ^""""Tl'^  °"'° 


"  The  King's  Highway." 


TO   THE 

GATEWAYS  OF   COMMERCE 
THROUGH  THE 
CENTERS  OF  POPULATION 


adding  greatly  to  the  interests  of 
your  journey,  without  increasing  its 
expense  beyond  what  you  would 
expect  to  pay  for  the  "best,"  which 
you  secure  if  you  travel  by  the 

NEW   YORK    CENTRAL   LINES. 


A  Copy  of  "Four-Track  Series"  No.  13. 
"Urban  Population  in  1900,"  will  be  sent 
free,  on  receipt  of  a  two-cent  stamp  by 
George  11.  Daniels,  General  Passenger 
Agent,  New  York  Central  &  Hudson 
River  R.  R.,  Grand  Central  Station,  New 
York. 
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Alloway  Electric  Co. 

Contracting  Electrical   Engineers, 

1551  Marquette  Building, 
Tel.  Eandoliill  801.  CHICAC 


ARNOLD    ELECTRIC 
I  POWER  STATION  Co. 

Engineer,  Contractors  for  Complete 
Electric  Plants.    Results  Guaranteed. 


§ 


^^fegf^'Jk^^aaaHJS^^^^feSijfe^sgj 


W.  E.  BAKER.  H.   R.  BISHOP. 

BAKER,  W.  E.  &  CO. 

ENGINEERS, 

ELECTRIC    RAILWAYS, 

170  Broadway,  NEW  YOEK. 


^^^^ 


EMMONS  ELECTRIC         M 
CONSTRUCTION  CO. 

(not  incorporated) 
Electbical  Engineers  akdContractor3 

All  kinds  of  Electrical  Maohinerj- 

and  A|iiilitiTu-os  installfd. 

Tel.  Main  ir.;;o.       ,SI  si\  La  Siillp  St. ,  Chicago.  Ilt,, 


CHAS.  L.  BROWN, 

Contracting  Electrical  Engineer. 

804  Fisher  Building, 
Telephone  Harrison  3698.       CHICAGO. 


e 


THE  M.  P.  BYRNE 
CONSTRUCTION  CO. 

GENERAL  CONTRACTOBS, 
Sewers,  Water  Worlis,  Conduits  and  Elec- 1 
trie  Plants  a  Specialty.  ' 

;iO,  S8E.  Washington  St.,   CHICAGO, ILL.  I 


Rood; 


m  C.  W.  Carman. 


M.  C  Haktuak. 


Carman,  Chas.  Whitney  | 
&Co., 

CONSULTING  ENGINEERS, 
88  La  Salle  Stbeet,  CHICAGO. 


ENGINEERS 

Represented  in  this    "Directory"  are 
I  enabled  to  come  in  touch  with   many 
prospective  customers  who  cannot   be 
reached  through  any  other  source. 


H.  J.  Minhinnick,  ^g 
Sec.  andUen'lSup't.  ^'^ 

General  Engineering 

C^       Twp  Consulting  and 

U. ,     J.  riE/    ContractingEngineers. 

Telephones.ElectrlcLlKht.PovierTranBmiBBion  | 

Suite  1112. 1S5  ADAMS  ST.,  ('HI0<»1tO. 
Lo1l^'  ItiytiinceTfifiitio    t-C>iitru.H7R. 


Humphrey,     Henry    H.,  | 
CONSULTING  ENGINEER. 

Central  Lighting  Stations, 

Electric  Power  Transmission. 

Suite  1305,  ;:hemical  Bldg.,      ST.  LOUIS. 


KOHLER    BROS., 

Contracting     Electrical    Engineers, 
Lighting  Power  Railways, 

1804-1806-1808-1810-1812  Fisher  Building, 
CHICAGO. 


Long  Distance  Plione  Central  2ii8. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR, 

Specialties— Central  Station  HeatlngPlanta, 

Water   Wortis  Steam  Plants,  Electric  Light, 

Gas  and  Street  Railway  Plants. 

i'22o-2i  Marquette  Building,    CHICAGO. 


STANTON.  LE  ROY  W. 

Consulting  Telephone  Engineer. 

plans,  Speciflcations  and  Sapervlaloii  of  In- 
stallation of  complete  telephone  plaiita> 
Special  ReportB  on  Telephone 
Properties  and  Apparatus, 

411  Electrical  Bldg.,  Cleveland,  Ohio. 


^^^^^^i^^sm^^^^mm 


IT     WILL    PAY 

engineers  not  represented  in 
this  department  to  carry  a 
card  regularly. 


DUGALD  C.  JACKSON,  C.   E. 
WILLIAM  B.  JACKSON,  M.  E. 

MEMBERS 

AMERrCAN   INSTITUTE  OF   ELECTRICAL   ENGINEERS 

AMERICAN    SOeiETY     OF    MECHANICAL     ENGINEERS 

AMERICAN   SOCIETY   OF   CIVIL    ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,    WIS. 


Western  Electrician 

Want  Ads 


irine     Resul-fci 


A I     a^FV"  ELECTRICAL 
'VI     II   iC  PURPOSES 
A I    11    I    r   PLAIN  OR 
wteiH  I    h  ENAMELED. 

THE  MONSON  BURMAH  SLATE  CO.' 

PORTLAND,    NIE. 


For  Electrical  Purposes.    Ercrythlng  In  turned 

Slate. 

Only  Firm  in  Vermont  who  makes  a  Specialty  of 

Manufacturing  and  Drilling  Small  Slates 

for  Electrical  Purposes. 

manufacturer. 
FAIR  HAVEN.  VERMONT 


A.  B.  YOUNG, 


NOTICE. 


TO    THOSE    INTERESTED    IN    ELECTRIC 
LIGHTING. 

If  you  haven't  read  Buckley's  "ELECTRIC  LIGHTING 
PLANTS:  THEIR  COST  AND  OPERATION,"  you  should 
order  a  copy  at  once.  It  is  thecsly  work  of  its  kind  in  print 
and  will  prove  an  inseparable  companion.  It  is  'ust  the  book 
thousands  of  men  have  been  waiting  for;  it  will  be  what  you 
want.  275  pages.  Illustrated.  Cloth,  $2.00.  Paper,  $1.00. 
Postage  free. 


ELECTRICIAN  PUBLISHING  COMPANY. 

Suite  510  Marquette  Bldg.,  Chicago. 


PATENTED  TELEPHONY 

A  review  of  patents  pertaining  to  Telephones  and  Telephonic  Apparatus  by  the 

American  Electrical  Engineering  Association. 

COWTF3WT8 :  Introductory.—Percentage  of  Patents  Sustained.— Supreme  Court  Decisions. 
—Berliner  Case.— Induction  Coil.— Drawbaugh  Cases. —Hunnings  Transmitter.— Subscribers'  Calls. 
—Switchboards.— Law  System.— Mann  System.— Multiple  Board.— Express  System.— RaTerot-Hesa 
System.— Comparative  Advantages,  Multiple  and  Divided  Board  Systems.— Carney  Plug  Board.— 
Brief  Mention.— Automatic  Switchboards.— ConcluslonB.— Index. 

Patent  of  A.  G.  Bell.  No.  174,465.  Patent  of  Emile  Berliner,  No.  233.969.  Patent  of  Emil« 
Berliner,  No.  463,560.  Patents  of  Emlle  Berliner  in  Parallel  Columns.  Patent  of  C.  A.  Cheever, 
No.  208,463.  Patent  of  H.  H.  Eldred,  No.  303,714.  Patent  of  Thos.  A.  Watson.  No.  256,258. 
Patent  of  L.  B.  Firman.  No.  283.334  Patent  of  M.  Q.  Kellogg,  No.  247,199.  Patent  of  C.  E.  Scribner, 
No.  330.058.  Patent  of  C.  E.  Scribner,  No.  300.144.  Trunking  Principle.  Patent  of  Shaw  & 
ChildB.  No.  319.856.  Mann  System.  Patent  ol  L.  B.  Firman.  No.  252,576.  Western  Union  Pin 
Switch.  Express  System.  Patent  of  Sabin  &Hampton,  No.  513.534.  Subscriber's  Automatic  Sig- 
nal.   Raverot-Hess  System.    Patent  of  M.  J.  Carney.  No.  258,886.    ApostolofE  System. 


Handsomely  Bound  in  Cloth. 


Sent  Prepaid  on  Receipt  of  Price,  $1.50, 


EIECTRICIAN  PUBLISHING  CO.,    510  Marqustte  Building,    CHICAGI. 


TRANSMITTER. 


RECEIVER. 


JUNIOR  TYPE  CLASS  "C"  WIRELESS  INSTRUMENTS. 


Thos.  E.  Glarl(  Wireless  Tel-Tel.  Go. 

MAIN  OFFICE,  309  Stevens  Building, 

Cor.  Washington  and  Grand  River  Aves.,  -  DETROIT,  MICH. 

FACTORY:    PONTIAC,    MICH. 

Mfrs.  Wireless  Instruments 

For  Short  or  Long  Distance 

elegtrioal  specialties 

SPARK  COILS 

FOR  AUTOMOBILE  GAS  ENGINES,  ETO. 

Send  Stamp  for  No.  O  Bulletin.   Just  Out. 
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CEDAR  POLES 


From  1 6  Feet  to  70  Feet. 
SPKCIAL  PRICES  OH  SMALL  POLES. 


C.n.WORCESTERCO. 

SUITE    1206  TRIBUNE  BLDG.  CHICAGO. 


Michigan  Poles 


White  Cedar. 

Good  Stock.  Quick  Slilpinents. 

PERRIZO  &  SONS,    -  Daggett,  Micli. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical   Building. 


CROSS 
ARMS. 

LONC  LEAF 

PINE  AND  FIR. 


IDAHO  r  Cedar 


8,000  in  one  yard,  now  ready  for 
shipment.  40  ft.  to  70  ft.  long, 
7  in.  and  up  tops.    Must  be  moved. 


Large  stocks  Michigan  White  Cedar 
Poles.    Write  for  Prices. 


FRANCIS  BEIDLER  &  CO., 

619  W.  22d  St.,  Chicago,  III. 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constantly  on  Hand 


M.KLEIN    &  50N 


LINE  BUILDERS'  TOOLS 


Our  Tool   Book  tells  about   tbem. 
It  is  of  interest  to  all  linemen.      Get 
a  copy  now.    FREE. 
Headquarters  for  Linemen's  Tools 

MATHIAS  KLEIN  &  SONS."™cSo\°g"o=S'' 


•.•• 


CEDAR  POLES  AND  POSTS 

W"^  MUELLER    COMPANY 

Main  office  I2ii-I£-I3  Marquetfe  Building 
CHICA60. 


AS  SIMPLE  AS  ITS  NAME. 


The  Tej-ephone 

By  J.  E.  HOMANS,  A,  M 

352  pages. 

Cloth,  Price  $(.00. 

An  up-to-date,  practical  treatise  on  the 
construction,  theory,  installation,  care 
and  management  of  telephones  and  their 
appliances. 

Sent  prepaid  on  receipt  of  price. 

Electrician  Publishing  Co., 

510  Marquette  Building,       Chicago,  III. 


a! 


STANDARD    TIE    COMPANY,  1217-23  Chamber   of  Commerce,   Detroit,   Mich. 


POLES  TIES 


CROSS  ARMS  AND  YELLOW  PINE 

)  to  order.    Write  us  your  requirements. 

9  H.  H.  MAUS  &  C0.,<>"° )  420WalnutSt., Philadelphia, Pa. 


WHITE  CEDAR  POLES 

Hall  L.Brooks 
tomahawk,wis. 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H   Hyde  and 
J.  A.  McManman. 


POLES 


W.  C.  STERLING  &  SON, 

MONROE,   MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


A  VALUABLE  BOOK  OF  REFERENCE. 

TELEPHONES-Their  CONSTRUCTION  and  FITTING. 

A  Practical  Treatise  on  the  FIttlng-up  and  Maintenance  of  Te.eptiones  and  the  Auxiliary  Apparatus. 

BY    F.  C.  ALLSOP. 

CONTENTS  : 
CHAPTER  I.— Receivers;    II.— TraEsmltters;  III.— Magneto  Switch-Bells;    IV.— Battery  Switch- 
Bells;  V— Complete  Instruments:  VI.— Switches,  Switchboards  and  Extension  Bells;  VIL— 
Batteries  tor  Telephone  Work ;  VIII.— Erectlni?  Wires,  Instruments,  Etc. ;  IX.— Arranging  the 
Circuits;  X.— Intercommunicating  System;  XI.— Testing  for  and  Removing  Faults. 

184  PAGES.    166  ILLUSTRATIONS  AND  FOLDING  PLATES.    PRICE,  $1.26. 

Sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  Chicago. 


NINTH  EDITION. 


52  PACES. 


PRICE,  25  CENTS. 


The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 

book  a  great  help  in  locating  telephone  troubles  and  remedies  therefor. 

Considerable  new  matter  has  been  added  in  this  edition. 


Sent  prepaid  on  receipt  of  price  by  the 


Electrician  Publisliing  Co., 


610  Marquette  Building, 
CHICAGO. 


TIP**     \    Yellow   Pine  stock,  lOO.OOC 

I   I  Bi  2%   -!    6x8-8  ft.  Chestnut  and  O&k 

I    I    IkW    I    large  stock,  slartdard  sizes 

^^^a     ^^  1   (Southern  WKIte  Cedar 

nni     EC  ^  io'^t  lea-f  Yellow    Pln< 

■*■■■     FA  /  octB^BonAl  &nd  square 

I     WIbIbV  (  CKestnut  and  Cypress 

Yellow  Pine  Cross  Arms,  Pins  and  Brackets 


Manufactured  by 

ECCLESTON  LUMBER  CO., 

29  Broadwaiy,  NEW  YORK. 

. ipl  dtti-VmritJ  /rem  jlocK.'  f^ttu 

yorK.  city  yard,  or  dirtcl  from  mittj. 


MECHANICAL 

Engineers  interested  in  electricity  should  send  for  our  complete 
Catalogue  (mailed  free  to  any  address).  Any  electrical  book  pub- 
lished sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO..  •  510  Marquette  BIdg.,  Chicago. 
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CARNEY  BROTHERS  COMPANY, 

610   Chamber  of  Commerce,   CHICAGO,    ILL. 
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CEDAR-PDLES 

LINDS'LEV      BROS.      CO.  THE    LINDSLEY    BROS.      CO. 

(MICHIGAN      POL.E5)    CHICAGO.  =  (WESTERN     P  OI_ES  )  SPOKAN  E.    WA5M. 

ADDRESS      INqUIRIES    TO      GENERAL.      OFFICES        TRIBUNE      BLDG.    CHICAQO. 


BUY  YOUR  TIES  NOW. 


will   need   all   your   time.     Better  get   our  delivered  prices. 


It  won't  be  long  before 
Winter  sets  in.  We  can 
ship  them   promptly,  but 


WRITE  US  NOW,  TODAY. 


MALTBY  LUMBER  COMPANY, 


509  Phoenix  Block, 
BAY  CITY,  MICH. 


BECAUSE^ 


They  are  made  from  selected  stock  of 

JUNIPER    AND   CYPRESS  WOOD 

and  are  carefully  iaspected  before  being  sent  out. 

JUNIPER   POLES  —  CYPRESS  POLES. 

STANDARD  POLE  AND   TIE  CO.,  Front  and  Pine  Sts.,  New  York. 


CEDAR  POLES 


IDAHO,  WISOOMSIM,    ^  C  ^   A    D       D  ^\  I      CT  O     ""<  TELEPHONE,  TtLEGRftPH, 
MICHIGAN V^  C  U  M  f\       t^V/mO    ELECTRIC    LIGHT,     TROLUY. 

POSTS,    POLES.    TIES    AND    EVERYTHING    IN    WHITE    CEDAR 

YARDS      IN    IDAim      A>r>      AT      AVASHHIKN,      PI.l  .M.MKlt      AND       URULK,      WI.SCON.SIN. 

JOHN.  H.  FOWLER  "^T^^lsiiSS™  FOWLER- JACOBS  CO. 


*1PJjyXA)lAx\^  (M^tsAi}^  §>M>^^wvftV  a^jvjBfw  6«C     *1pAojlvwcJ^^</  (vvviyvrtvoU»<>>U^/y.   $A&aM/oJb<vrw^k^. 


OF  ALL  LENGTHS 
AND    SIZES.  ... 


RFRAR    Pni  FQ  OFALLLENCTHS  IDAHO   CEDAR   POLES. 

UkUnll     I    ULk^     AND    SIZES.  ..  -.  LOW  PRICES.    LONG   LENGTHS  A  SPECIALTY. 

SPECIAL    PRICES    UPON    APPLICATION.  YARDS- ^ '°*"°- 

PROMPT    SHIPMENT    A    SPECIALTY.  V*"*""' 1  MONTANA. 

A.  E.  WHITMORE,  230-31-32  Lumber  EKhange,  Minneapolis.  Minn  WESTERM  LUMBER  4  POLE  CO.,    -    Main  Office,  DENVER,  COLO. 


SPECIAL    PRICES    UPON    APPLICATION. 
PROMPT    SHIPMENT    A    SPECIALTY. 


POSTS,  RAILWAY  TIES,   SHINGLES.  ETC..  ETC. 


THE  MORSE  CEDAR  CO.,  '"' 


nufacturers  and 
Producera, 


SAGINAW,  MICH. 


We 


have  W  H  I T  E  POLES 
of  all  sizes. 

Let  us  quote  you  prlcei. 

PACE  &  HILL  CO. 

Lumber  Exchange, 
MINNEAPOLIS,  MINN. 


Preserve  Your  Copies 


OF  THl 


Western  Eiectrigian. 


BINDERS  81.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

MoltoSlOHarqaettoBalldliiC        .        .        .       . 


STUDENTS 

Will  find   that  the  Western 
Elkctrician    can    help    them 
wonderfully   in   the    study    ot 
electricity.     Subscribe  now. 
ti-oo  per  year,  in  advance. 

Electrician  Publishing  Co., 

•llllaBIOMwmiMtttBMi.,       .      CHICASI 


Central  Manufacturing  Co. 


MfiB.  and 
Dealers  Id 


Cbattanooga, 

Tern. 

7ellow  Fine, 
OtosB  Arms, 
Looast  FlBB, 
Oan  Fins,  BUctrlosl  Uoullisgs,  Oak  Btaekets. 

LAROB  ATOCKH  UN   HAND. 

Delivered  prices  quoted.  F.  O.  B.  oars,  yoor  olty. 
In  any  quautltr. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


OmCACK) 


THE  PORTER  CEDAR  CO., 


POLES,  TIES,  POSTS. 

We  want  your  Inquiries  always. 


SAGINAW,    MICH. 


PRODUCERS. 


PINS 


TOWERS  PIN  &  BRACKET  CO. 

ELLIJAY,    CA. 

M*NurACTURCR>      Of 

Locuil  and   Oak   Pins  and  Brackets. 


BRACKETS 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.  W.  PHELAN, 

277  Broadway,  New  York 


MICHIGAN  WHITE 


LARGE   STOCK. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 
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Send  for  this   Booklet   No.  7007 

Describing  features  possessed   by  Westinghouse  O  D  and  Type  N  Transformers  only 


Low  and  Uniform  Temperature 
Numerous  Secondary  Voltages 
Double  Ratio— 9  :  1  and  10  :  1 


Westinghouse  Electric  &  lS\fg.  Co. 


Sales  Offices  in  Every  Large  City 


Pittsburg,  Pa, 


November  21,  1903 


WESTERN    ELECTRICIAN 
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Crocker-  Wheeler 
Company, 


AMPERE, 


N.  J. 


Manufaclurmrm  mf 

EiectHcai 
Machinery 

Ana 

Engineers 

For  the  Modernixing 

of  the  Machine  Shopm 


This  Vertical  Type  Motor  has 
been  adapted  to  an  old  tool,  making 
it  a  complete  and  up-to-date  unit. 


SALES  OFFICES  IN  ALL  LARGE   CITIES. 


The  Inspector 

AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 

ONE  DOLLAR. 

Substantially  bound   in  cloth. 


Mailed  anywhere  on 
receipt  of  price  .  .  . 

No   technicalities. 


'<M***4MMMMM*<f-€4M  '4MM4l-*4MM4f-«f4(4MMHM  '^f4MMUUMf0<M4MMf4f'A 

\  ELECTRICIAN  PUBLISHING  CO., 

\  510  MARQUETTE  BUILDING,  CHICAQO. 


THE 

POPULAR 

WATTMETER 


iffiSt 


FOHTWAYNE.,IND.,U.S.A. 

«PE-K-INTEGRAT!KG  WATT  METER 

SINGLE  PHASE 
NCMMffl  CYCLES 
V    .         PATENTED 


POPULAR   with  the  consumer 
because  it  ioolcs  right 

POPULAR   with   the    inspector 
because  it  is  ^'tamper"  proof 

POPULAR    with     the    repairman 
because  it  stays  right 

POPULAR    with    the    manager 
because  it  registers  right 

POPULAR    with    the  treasurer 
because  its  price  is  right 


WESTERN    ELECTRICIAN 


November  21, 


ALUS-GHALMERSGO.,! 

CHICAGO,  U.  S 

.  A. 

J0¥^^.J.     1 

Sole  Builder* 
of 

^^^^t1^ 

REYNOLDS 

/|^KJjO^      "^% 

CORLISS 

Reynolds  Corriss  Engine. 

ENGINES 

For  All 
Power  Purposes 

SPECIAL  ENGINES  FOR  ELECTRIC  LI6HT  and  STREET  RAILWAY  PURPOSES.    I 

RIEDLER   PUMPS   AND   AIR   COMPRESSORS.                   H 

VULCANIZED  FIBRI 

Highest  grades  for  electrical  insulation  and  oaecbanical  purposes,  in  sheets, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Def^ 


"  SAFETY "  RUBBER  COVERED 

WIRE    AND   CABLE 


FOR  EVERY  ELECTRICAL  SERVICE. 


IVI. 


3.     AiJS-rilM    &    CO., 

CHICAGO  REPRESENTATIVE. 

THE  SAFETY  nVSIILATEB  WIRE  &  CABLE  CO., 

WORKS:  liyonne,  N.J.  114-116  I.IBEBTY  STREET,  H. 'S'. 


YOST 

SpecidLlties 

==  o/"  the  =^^ 

Superior  Sort 


Sockets 
Wall  Sockets 
W.  P.  Sockets 

Rosettes 

atll  have 

specia.!  merit 

and  distinctive 

advantages 

Yost  Electric 
Mfg.  Co. 


TOLEDO 


OHIO 


STURTEVANT 


Blowers 

Steam  Hot  .  .  .  . 
Blast  Apparatus. 
Generating  Sets. 
Steam  Traps 


of  all  Pescriptions. 

for  Positive  Venti- 
lation and  Heating^. 

for  General  Light- 
ing and  Power  re- 
quirements. 

and  other  Sundries 
*      •      •      required     for     the 
Complete  Equipment  of  Heating  and  Ventilating  Installations. 


B.  F.  STURTEVANT  CO. 


NEW  YORK.  CHICAQO. 

PHILADELPHIA. 


BOSTON,  MASS. 
LONDON. 


PUSH    BUTTON 
SWITCHES 


ARE  SPECIFIED  BY 

ELECTRICAL 

ENGINEERS  AND 

ARCHITECTS 

EVERYWHERE. 

MANUFACTURED  BY 

THE 
HART     MFG.     CO 
HARTFORD,  CONN. 


iBiack  Diamond  File  Works  ^ 


Est.  1803. 


Inc.  180S. 


Twelv* 
Medals 
Awarded  at 
International 
Expositions 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


*? 

^  Ol'B  «OOI>»  AUK  OS  SAIiE  IIV  EVEBY  JLEADINO  BAKOWASE 
Vt  8TOBE  IN  TUB  lIAIiTED  HTAXE^  A1VI>  CANADA.  J^ 

I    G.  &  H.  BARNETT  COMPANY,  | 

^  PHILADEUPHIA,    PA.  Pj 


BARE  COPPER  WIRE. 

RUBBER    COVERED    WIRE. 

WEATHER  PROOF  WIRE. 

MAGNET  WIRE.  LAMP  CORD. 


POWER  CABLES. 


TELEPHONE  CABLES. 


OFFICE  WIRE. 


JOHN  A.  ROEBLINC'S  SONS  CO., 

TRENTON,  N.  J. 


AGENCIES  AND    BRANCHES: 


NEW  YORK.  CHICAGO. 

SAN  FRANCISCO.      PHILADELPHIA. 


CLEVELAND. 
ATLANTA. 


Vol.  inill.  $3.00  Per  Amur. 


CopyrlRht,  1803.  by  Electrician 
Publishing  Company,  Ohlcauro. 


CHICA60,  MEMBER  28, 1903. 


10  Ceits  a  Copy. 


No.  22. 


JH/IDI     CV  INSULATED 

JIVIr  LilLA.  WIRES  andcables. 

RUBBER  COVERED,  WEATHERPROOF.   UNDERGROUND  AND  SUBMARINE. 

^""R^rnx'sbN""^       ^/Je  Simplex  Electrical  Co., 

Monadnock  Block.  CHICAGO.  I  lO  State  Street,  BOSTON,  MASS. 


WeSTCRN  SELLING  AGENT, 

H.   R.   HIXSON, 

il«*  Monadnock  Block.  CHICAGO 


1889— Paris  IBxposition, 
Medal  for  Bnbber  Insalation. 

1893— World's  Fair, 
Medal  for  Rubber  Insulation. 


TRADEMARK. 


THK  STAIVDABD  FOR 

RUBBER  IirSlTLATION. 

Sole  Manufaoturersof 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  ""^r^*  Wires. 
THE  OKONITE  CO.,  Ltd. 


•tlkr4  L.  Cande*,  I  uinusra 
a,  Duranl  Ch«mer,  f  ""»'<«8»"- 


253  Broadway,  New  York. 


Geo.T.  Manson, Gan'l  SuK 
W.  H.  Hodglns,Sscr. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 


,^«'"''^^^^ 


MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USEi 
TELEPHONB,  TBLeaRAPH  AND  FIRB  ALARM  CABLB6. 


All  Wires  are  tested  at  Factory. 


JO^VESBOnO.  Twn, 


STERLING    EXTRA    INSULATING    VARNISH. 

sterling  Extra  Black  Finishing  Tamlali, 

Sterling  Blaok  Air  Drying  Tarniah, 

Sterling  Black  Core  Plate  Tarnlah. 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 


PIHtburg.  Pa..  U.  S.  A. 


Broujitiain  St..  Blackfrlars  Road,  Saltord.  Manchattar.  tnglurf. 


KM    S 


"  SAFETY "  RUBBER  COVERED 

WIRE    AND   CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
IVI.     O.     AI^S-rilM    &    CO., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  INSULATED  WIRE  &  CABLE  CO., 

WORKI:  layonne,  N.J.  114-116  I.IBERTF  STREET,  H.  H. 


CHICAGO    INSULATED    WIRE   CO„ 

152-154  LAKE  STR-EET. 

Ba^re  a^nd  Irvsulated  Wires  and  Cables. 
Galvanized  Steel  Strands. 


TflWC  Mini* 


CRESCENT  RUBBER  INSULATED 

WIRES  AND  CABLES 

NTatlanal  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

»3"iARCLAv'siREET.  "S'"  O""**  *"<•  Fac'ory,  TRENTON, «.  t, 


STANDARD  UNDERGROUND   CABLE  CO. 


322  The  Rookery,     Westlnghouse  Bldg., 
Chicago.  Pittsburg. 

Mills  Bldg.,  San  Francisco. 


56  Liberty  St.,        1225  Betz  Bldg., 
Mew  York  City.       Philadelphia,  Pa. 
10  Post  Office  Square,  Boston. 


BARE  AND  WEATHERPROOF  WIRES  AND  CABLES. 

Rubber  Covered  Wires  and  Cables.       Underground  Cables  for  all  Purposes. 


THOUSANDS    IN    USE. 

Bipolar  and  Multipolar  Motore 

.  from  Vi  to  60  horsepower.  l>yna- 

ifn,  mos  from  10  lights  to700.  We  sell 

!"h^.^or  rent.   Good  profits  for  agents.  • 

The  Holiart  Elec.Mfg.  Co., Troy,  Ohio 


HANSON  &TUNELIUS  MACHINE  CO. 

Designer!  and  Builders  of 

Insulating,  Cabling 

and  Special 

MACHINERY  FOR  ELECTRICAL  PURPOSES. 

232-234  S.  Clinton    St.,  Chicago. 


inb  Pittsburg 

PHOENIX         N-  Vork 

GLASS  CO.    '^'■'"«'' 

Manufactur.rs  of 

Electric  Globes  and  Shadea,  both 
Arc  and  Incandescent 

Inner  and  Outer  Globes  for  all 
enclosed  arc  systems 

CATALOaUES    SENT   ON    REQUEST 


EMPIRE  WIRE 

riAQNET     WIRE     AND     BARE 


COMPANY, 

92  William  St.,N.Y.CIty. 


AND    TINNED   COPPER   WIRE. 


P\CTOmES\  LISBON,  N.  H. 


AND  STOCK     ifOW.  VAN  BUKBN  ST. 


J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNICHT,  Treasurar 


H.  N.  FENNER,  Prasident  

NE\A/     ENOL..AIMD 

MANUFACTURERS  OF 

IVIachinery  for   inscilatiing  Eloo-tri 

Br>:idlng,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.   Cable  Covering  Braiders 

IB-INE     ^iEkSTIN^S     A.    SI»ECIA.I_nrV' 


304  PEARL  STREET 


L. 


I   \A/ires 

Bering  Braiders 

PROVIDENCE.  R.  I.,  U.  S.  A. 


^ESTIIN  Electrical  iDgtomciit  Co., 


Waverly  Park,    NEWARK,    N.  J. 


fllMsated  M 
Statioa  Instrme&U. 


Tbeae  Initromcnts  are 
OOiuiructtMJ  upon  the 
came  general  prin- 
ciple as  our  regular 
6Uo<Urd  Portable  l/ire^, 
Ourrent  Voltmeters  and 
Ammec«r«,  but  are  much 
U^«<T,  Bud  tne  working 
part4  are  locloeed  ia  • 
DeatlydMlgned  dast-p<^x>f 
«Mt-iroa  cMe  which  »>ffect- 
tTBly  shield*  the  Injitra- 
■  from  diflturblof;  In- 
nf  external  mbmk- 


BBRLDI.— Earopeao   W«*toP  .m..  h 

MntTMMKo.as.  Style  B« 

Paeu.  Psaircz,  E.  B.  Csdlot,  12  Rue  St.  Georges. 


Weston  Standard    IllnmlKAted 
DlaLSt«tlon  Voltmeter. 

*'FIiMh  Type." 


Weston  hM 


Portable  Direct  Beading 
Voltmetera  and  Millivolt* 
metem.  Ammet^TH  and  MIU 
amm'^terfl,  Wattmeters 
andVoltnieters,  tor  Alter- 
natfnsr  and  Direct  Oarrent 
ClrODlta. 

Onr  portable  iDstromeDts 
are  recoRDlzed  aastandards 
throak'boQt  the  civilized 
world. 

Onr  Seml-Portable  La- 
boratory Standard  Yolt- 
metens  ond  Ammeters  are 
still  better. 

They  are  the  moit  nUtt/- 
ble,  ab«oiate  standards  tot 
Laboratory  nse. 

LONDfiS-  Etllottnpt>3.,C<'n- 
tnry  Worfct,  Lewlabam. 


Wew  York  Office-74  Cortlandt  Ht, 


BARE  COPPER  WIRE. 

RUBBER    COVERED    WIRE. 

WEATHER  PROOF  WIRE. 

MAGNET  WIRE.  LAMP  CORD. 


POWER  CABLES. 
TELEPHONE  CABLES.  OFFICE  WIRE, 

JOHN  A.  ROEBLING'S  SONS  CO,, 

TRENTON,  N.J. 

NEW  YORK.  CHICAGO.  CLEVEUHO. 

SAN  FRANCISCO.      PHILADELPHIA.      itTLAHTA. 


AGENCIES  AND    BRANCHES: 
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Independent  Telephone 

Convention 

The  Interstate  Independent  Telephone 
Association  will   hold  its  annual  nieeting  at 

Chicago,  December  8,  9  and  10 


THE  WESTERN  ELECTRICIAN 

of  December  5th,  which  will  be  distributed  at 
the  meeting,  will  be  of  particular  interest  to 
the  convention  delegates  as  well  as  to  all  in- 
terested in  telephony. 

THE  WESTERN  ELECTRICIAN 

of  December  i2th  will  contain  the  report  of 
the  convention,  and,  as  usual,  the  Western 
Electrician's  report  will  be  the  first  to  reach 
every  interested  person. 

A  large  attractive  advertising  announcement 
in  the  above  numbers  would  be  of  inestimable 
value  to  those  wishing  to  increase  their  business 
with  the  Independent  telephone  exchanges  of 
the  country. 

The  Independent  telephone  movement  is  and 
always  has  been  strongest  in  the  West.  The 
Western  Electrician,  therefore,  is  thepaper  in 
which  your  convention  announcement  should 
be  placed. 

Issue  of  December  5th  will  go  to  press  De- 
cember 2d. 

Issue  of  December  12  th  will  go  to  press  De- 
cember loth. 

Send  in  your  order  and  copy  TO 'DAY 

WESTERN   ELECTRICIAN 

SIO  Mart/aeite  BIdg.,  Chicago 


November  28,   1903 


WESTERN     ELECTRICIAN 


TheElectrig  Storage  BatteryGo. 

J  I        M  A  N  U 


FACTURER    OF    THE 


PHILADELPHIA 

Cbloribe  Hccumulator 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 

rmiet  lists  kno  aisCRirTivi  ■ullitins  ronwAiiotB  upsn  niauiST. 


SALES  OFFICBS 

PaiLADELPHIA.               NEW  YOKK.                    BoSTON,                   ChICAOO.                  BALTIMORE,                      ST.  LotllS,                   SaN  PRAMCISCO,  CLEVELAND,                             CANADA,                                       HAVANA,  CrSA, 

Allegheny  Ave.        100  Broadway.       60  State  St.      Marquette  Bldg.    Continental       Walnwrlght  Bldg.         Rialto  Bldg.  Citizens' Bldg.        Canadian  General        G.  P.  Greenwood.  Manager, 

and  19th  St.                                                                                                                     Trust  Bide.  Electric  l»..  I,td.  Toronto            S4.  Kmnp.drado  St. 


Electric  Co.,  Ltd.  Toronto  34  Kmpedrado  St. 


DUNCAN  INTEGRATING  WATTMETER 


FOR 


DIRECT  CURRENT  LIGHTING  AND  POWER 

MOST  ACCURATE  AND  UP-TO-DATE  METER  UPON  THE  MARKET. 


DUSTPROOF 
NO  CONSTANTS 
SENSITIVE 
COOD  MAGNETS 
LARGE  DIAL 


DUNCAN  ELECTRIC  MFC  CO., 


LA    FAYETTE,    INDIANA. 

SEND    FOR    DESCRIPTIVE    BULLETIN.    


CARBONS 

CONSUMERS  CARBON   CO 

LANCASTER,  OHIO,  U.  S.  A. 
Carbons  of  all  kinds  and  for  all   purposes. 


AMERICAN  BRAND 
VEArMERPROOF  WIRE  ANOCABIEIS 


We  alwsiys  carry  a  large  stock  of 

WEATHERPROOF  WIRE 

for  prompt  ibipments.     Samples 
and  prices  on  application. 

AMERICAN  INSULATED  WIRE  &  CABLE  GO. 

Main  Office  and  Factory: 
241-247  S.  Jefferson  St.,  CHICAGO,  ILL. 


An  INCANDESCENT  LAMP  represents  a  large  Investment  of  capital,  ingenuity  and  sldiled  workmansiiip,  it  is  sold  at  a  prica  to  low  as  to  necessitate  eternal 
<lgllanc8  In  cutting  costs  !o  a  mlnlmim.  A  successful  lamp  maiufacturer  can  not  afford  to  experiment  with  poor  materials.  This  explains  ihe  popularity  of 


40S  N.  J.  R.  R.  Ave. 


K  E  R 

,  NEWARK,  N. 


I  20  LIBERTY  ST.,  NEW  YORK. 


I-ATINUIN/I 


We  Duy  aiM 
Refine 
Platinum 
Scrap  also. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co — 

Allen  Company,  L,  B 11 

Ailis-C&almers  Company  ..  22 

Alloivay  Electric  Co — 

Alphaduct  Mfg.  Co 11 

American  Battery  Co — 

American  Circular  Loom  Co. 10 
American  Conduit  Company.  7 

Amer.  District  Steam  Co 8 

Amer.  Electrical  Heater  Co..— 

Amer.  EL  Telephone  Co 15 

American  Electrical  Works..  11 
Amer.  InsuL  Wire  &  Cable  Co.  3 
AmerlcanRefl.&LigbtingCo.  9 
Amer.  Steel  A  Wire  Company  6 
American  Stone  Conduit  Co. .  7 
Arnold  Elec.PowerStat.  Co..  17 
Automatic  Electric  Co 14 

Babcock  A:  Wilcox  Co — 

Badt.F.  B 17 

Baker  A  Company a 

Baker  A  Co.,  W.  E 17 

Barnett  Company,  G.  A  H...  .22 
Beardslee  Chandelier  Mfg.Co.IO 

.  Beldler  A  Co.,  Francis ]8 

Benbold  &  Jennings 19 

Bossen  EL  Construction  Co . .  1 1 

Brooks,  Hail  L 19 

Brown  Cbas.  L 17 

Bryan-Marsh  Company — 

Bryan.  Wm.  H ,.17 

Buckeye  Electric  Company  ..— 

Burch.  Edward  P 17 

Butterfleld,  J.  F IT 

Byllesby  A  Co  .  H.  M 17 

Byrne  Const.  Co.,  M,  P — 

Cannan  A  Co.,  Cbartes  Whit- 
ney  17 

Carney  Bros.  Co 19 

Central  Electric  Co 6 

Central  Manufacturing  Co..  .— 


Chicago  A  Alton  Ry 16 

Chicago  Die  A  ElectricCo — 

Chicago  Edison  Co 4,  12 

Chic.  Fuse  Wire  A  Mfg.  Co. . .  8 
Chicago  Insulated  Wire  Co..  1 

Chica'^o  Jlica  Co... 10 

CM.  ASt.  P.  R.  R — 

Clark  Wlrel.TelA  Tel  Co., T.E.I4 

Coey  A  Co..  C.  A — 

Columbia  Incand.  Lamp  Co..— 
Columbus  Ina.Wire  A  Br.  Co.  15 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 4 

Cope,  T.  J 11 

Crescent  Co 10 

Crescent  Ins.  Wire  A  Cbl.  Co.  1 
Crocker- Wheeler  Company.. 21 
Crouse-Hinds  Electric  Co.  ..— 

Crumb  A  Company,  W.  H 17 

Cutler-Hammer  Mfg,  Co 8 

Cutter  Elec.  A  Mfg.Company— 

D.  A  W.  Fuse  Company — 

Dearborn  Drug  A  Chem.WkB.  16 
Diamond  Meter  Company  ..  20 

Dickey-Sutton  Carbon  Co 4 

Dixon  Crucible  Co.,  Joseph..  16 
Duncan  Electric  Mfg.  Co....  3 

Dustin  Co.,Cha8.  E 13 

Dyar.  H.  W 12 

Ecclesion  Lumber  Co 18 

Economical  Elec. Lamp  Co.. .  13 
Edison  Decorative  A  Minia- 
ture Lamp  Department.. 5.  10 

Edison  Mfg.  Company 14 

Edwards  A  Company — 

Egan,  J.  J 4 

Electrical  Engineer  Institute.— 

Electric  Appliance  Co lo 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company. . .  2 
Emmons  Elec.  Const.  Co — 


Empire  Wire  Co 

Ewing-Merkle  Electric  Co., 


.13 


Fahnestock  TransmitterCo.-lD 

Felt  A  Co..  Chas.  E 17 

Field,  C.J 7 

"For  Sale"  Advertisements..  12 
Ft.  Wayne  Elec.  Works.,  Inc.2i 
Fostoria  Incand.  Lamp  Co.   — 

Foto  Manufacturing  Co  — 

Fov?ler,  John  H 19 

Fowler- Jacobs  Company 19 

Freeman  A  Co.,  Ernest 17 

General  ElectricCo.., 9 

General  Engineering  Co., Thel7 
General     Incandescent     Arc 

Light  Company 17 

General  Incand.  Lamp  Co — 

Gould  Storage  Battery  Co — 

Gt.West.Smclt.A  RefiningCo.l2 
Green  Fuel  Economizer  Co..— 
Gregory  Electric  Company  . .  12 
Hanson  ATunellus  Mach. Co.  1 

Hart  Mfg,  Co 22 

Hartford   Steam    Boiler    In- 
spection A  Insurance  Co..  .16 

Harvey,  W.  H — 

Hazard  Manufacturing  Co.  ..22 
Hobart  Elec.  M  fg.  Company. ,  1 

Hoffman,  G.  W 12 

Holmes  Fibre-Graph.  Co Ifi 

Humphrey,  Henry  H 17 

Illinois  ElectrlcSpecialtyCo.— 

Illinois  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  A  Ins.  W.  Co. . .  1 
India  Rubber  A  Gutta  Percha 

Insulating  Company 5 

International  TeLMfg.  Co.  ..15 

Jackson.  D.  C.  A  W.  B 17 

Jeffrey  Manufacturing  Co..  .16 


Jewell  Electrical  Inst.  Co....~ 

Johnston,  Thomas  J 11 

Jones  A  Son,  J — 

Jones  Perjietua]  Ledger  Co. ..  9 

Kartavert  Manufacturing  Co.  22 
Kellogg  Switchboard  A  Sup- 
ply Company .15,  19 

Klein  A  Sons,  Mathlas 18 

Kohler  Brothers 17 

Kuhlman  ElectricCo 4 

Leather  Preserv.  M.  Corp..,.— 

Leffel  A  Co.,  James 16 

Lindsley  Brothers  Company.. 19 

Loud's  Sons  Co.,H.  M 18 

Lowell  Model  Co 11 

Machado  A  Roller — 

Maltby  Lumber  Company..  .19 

Manhattan  El. Supply  Co 15 

Matthews  A  Bros.,  W.  N It 

Mau9  A  Co.,  H.  H t9 

McLennan  A  Company,  K 10 

McLeod.  WardACo 10 

Mechanical  Appliance  0» 23 

Mica  Insulator  Company 10 

Minneapolis  Elec.AConst.Co.lO 

Miscellaneous  Advs 12 

Monarch  Fire  AppL  Co 16 

Monon  Railroad — 

Monson  Burmah  Slate  Co ....  17 

Moon  Mfg.  Co.,  The — 

Morse  Cedar  Company 18 

Mueller  Company,  William..  19 
Munsell  A  Co..  Eugene — 

National  Carbon  Co — 

National  Electric  Co 21 

National  India  Rubber  Co. .  ..'- 

National  Signalling  Co — 

National  Tel.  Supply  Co — 

Nernst  Lamp  Co 20 

New  England  Butt  Co 1 


Foir    Ol^saiiflecl    It^dojic    of    A.fX^%rG>trti.»^TirxG>tn.'tm 


New  York  Central  Lines 16 

New  York  Ins.  Wire  Co 11 

Nickel  Plate  Road 16 

Northwestern  Electric  Co. . .  12 
Norton  Elec'l  Instrument  Co.— 


Okonlte  Company,  The 1 

Osborn-Morgan  Co 13 

Page  AHill  Co 18 

Palste  Co.,  H.  T 13 

Paragon  Fan  A  Motor  Co — 

Perrizo  A  Sons 18 

Phelan,  D.  W 18 

Phillips,  Eugene  F 11 

Phillips  Insulated  Wire  Co.. 11 

Phoenix  Glass  Company 1 

Phosphor-Bronze  S.  Co Ifi . 

Pierson  Electric  Co 12 

Plgnolet,  L.  M 10 

Pittsburg  Sewer  Pipe  A  Con- 

dultCo 7 

Pittsburg  A  L,  S.  Iron  Co 19 

Porter  Cedar  Company 19 

Relslnger,  Hugo 7 

Reynolds  El.  Flasher  Mfg.Co,  — 
Roebllng'8  Sons  Co.,  J.  A i 

Safety  Ins.  Wire  A  Cable  Co.    1 

Sargent  A  Lundy — 

Sawyer-Man  Elec.  Company.— 

Schott,  W.  H 17 

Shelby  Electric  Company  .  ..— 
Simplex  ElectrlcalCo.,  The..  1 
Simplex  Elec.  Heating  Co.  ..10 

Smith  Co.,  S.  Morgan 16 

Sprague  Electric  Company, , .  1 1 

Standard  Elec'l  Mfg.  Co 11 

Standard  Pole  A  Tie  Co — 

Standard  Tie  Company 18 


Standard  Dnderg.  Cable  Co. .  I 

Stanley  Instrument  Co 7 

Stanton,  LeRoy  w i? 

Siibrllng  A  Son,  W.  C I9 

Sterling  Electrical  Mfg.  Co..i:i 
Sterling  Electric  Company.,  u 
Sterling  Varnish  Co.,  The....  i 
Stilwell-Blerce  A  Smlth-Vaile 

Company 9 

Stow  Mfg.  Company _ 

Stromberg-Carlson  Tel.  Mfg 

Company 15 

Sturtevant  Company.  B.  P ...  22 
Swedish-American  Tel.  Co    .— 

Tod  Company,  William J6 

Torrey  Cedar  Company is 

Towers  Pin  A  Bracket  Co ....  1 8 

Valentine-Clark  Co.,  The  ,..i8 
Varley  Duplex  Magnet  Co..  .JO 
Vulcanized  Fiber  Company . .  22 

Wabash  R.  R _ 

Waclark  Wire  Co 4 

Wagner  Electric  Mfg.  Co — 

Walker  Electric  Co _ 

Walsh's  Sons  A  Companj  ,..,12 

Warren  Elec.  Mfg.  Co 4 

Wesco  Supply  Co _ 

Western  Electric  Company,,.  8 

Western  EL  Supply  Co 14 

Western  Lumber  A  Pole  Co..  19 
Westlnghouse      Electric     A 

Manufacturing  Co — 

Weston  Electrical  Inst.  Co, . ,  1 

Whltmore.  A,  E 18 

Wllmerding,  C.  H ]? 

Woolley  Fdy.  &  Mach.  Wka.,— 
Worcester  Company,  C.  fl . . . .  1 8 

Yost  Electric  Mfg.  Co 22 

YounK.  A-  B _ 
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If  you   want   Wires    or    Cables    insulated    w 
HIGHEST     CLASS     INDIA     RUBBER 
INSULATION    you     should 
buy 


rith   the  ^^  ^M 


Complete    stock    of 

all  sizes  constantly  on  hand 

and  for  sale  at  lowest  market  prices  by 

CHICAGO  EDISON  COMPANY, 


WRITE  FOR  PRICES. 


139  ADAMS  STREET,  CHICAGO. 


CONTIHUOUS  RAIL  JOINT  CO.  OF  AM 


Genbbal  Offices:    Century  Btjilding. 

NEWARK,  N.  J. 

OverFIFTEEN  THOUSAND  (15,000)  miles  in  use.    ReceiTed  th 

highest  award  In  Its  class  at  Paris  Exposition,  1900 

and  Pan -American.  Buffalo.  1901. 


SINGLE     AND     POLYPHASE 

TRANSFORMERS 

KUHLMAN  ELECTRIC  CO.,  -         -  Elkhart,  Ind. 


€ 


J.J.CCAN'5 
'ACME'  COMMUTATOR 
COMPOUND. 


n 


NO  SPARKINC-NO    CUTTING 

Commutator  always  bright.  40%  saved  In  care  and 
attention  alone.  Send  50c  for  trial  stick  and  testi- 
monials.   85.00  per  doz. 

Sole  manufacturer. 


J.  J.  ECAN, 

fj83  W.  Ohio  St.,  Chicago. 


Nothing  is  so  Essential  in  ElectHcBl  llffac/tinery  as  RELIABILITY 
And  Nothing  Contributes  so  Much  to  Reliability  as  SIMPLICITY 


s 


THE    WARREN    ALTERNATOR 

Is  Simplicity  Itself  Having  rvo  Brxishes  or  Coinin\itaLtor  aLnd  no  Revolving  Wire. 

BULLETINS    ON    APPLICATIO  N T  HEYTBLLYOVABOVTIT. 


SANDUSKY,  OHIO,  U.  S.  A. 


Rumsey  Electrical  MTs' Co.,  H.  B.  Cotao  &  Company,  Western  Electrical  Supply  Co.,  C.  W.  Hobson, 

1211  Filbert  St.,  Philadelphia,  Pa.  114  Liberty  St.,  New  York.  '  St.  Louis,  Mo.  Waco,  Texas. 

A.M.  Searles,  C.A.Cotton,  O.  A.  Wilbur  &  Co., 

1200  Fisher Bldg.,  Chicago,  lU.  129  Pearl  St.,  Boston,  Mass.  183  Crocker  lildg.,  San  Francisco,  CaL 

Carter  &  Qillespie  Electric  Co  ,  Z.  C.  Miles  &  Piper  Co. ,  W.  I.  Qray  &  Co., 

Atlanta,  Qa.  '  Seattle,  Wash.  Minneapolis,  Minn. 


A    R    B 


N 


FOR  OPEN  AND  ENCLOSED  ARC,  ALL  SYSTEMS. 


THE  DIGEEF  SDTIO]V  (MBOy  CQMmNY 


LANCASTER,  O. 

OUR  ENCLOSED  ARC  CARBONS  ARE  STRAIGHT,  CORRECT  AS  TO  DIAMETER,  MAKE  SMALLEST  POSSIBLE 
DEPOSIT  ON  GLOBES,  AND  GIVE  A  STEADY  WHITE  LIGHT;  NOT  VIOLET  RAYS,  o"  "equest  will  mail  samples. 


KWember  28,   1903 
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IIMKIIMO 

OF  PLACING  AN  ORDER  FOR  FUSES? 


Non-Aroing  Fuss, 

250   VOLTB 


o 


TYPE  C   INDICATING  FUSE  BEFORE  BLOWING 


D  &  W'S  ARE  BEST-SAFEST 
AND  MOST  RELIABLE. 

SEND    FOR    PRICE    LIST    NO.    9. 


Non-Aroing  Fuse, 

250   VOLTS. 


® 


SALES  AGCMTS 

264-266=268=270    FIFTH    AVENUE,    CHICAGO 


TYPE  C  INDICATING   FUSE  AFTER    BLOWING 


S».  DISAPPOINTS    ^ 


^^^■m    ^                                             ^                             ^f          ^             ^                   ^ 

Electric    Lighting 
Outfit 

For  Christmas  Tree  and  House  Decoration 

Em 

Retail   price  for  complete  outfit, 
including:  28    one=candle    power 
miniature  Edison   Lamps,  neatly 
packed  in  handsome   box,  $12.00. 
Liberal    discounts    to  the   trade. 

1 

^  - 1 

3i 

Completely   made   up  and   ready   for  use. 

MAIN    SALES    OFFICE: 

E^dison    Decorative    and    Miniature    LeLmp    Depacrtment, 

HARRISON.   N.  J. 

%%%%%%%%%9%%9%%%mm%m%W»%9mm'in 
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There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANAA 


Authorized  Manufacturers  of  th« 

ix    f-i-ex:ibl.e:   -tubi 


^A/lRl 


i  The  India-Rubber  and  Cutta-Percha  Insulating  Co.,    I 


Safes  OtTlce. 
IB  Cortlandt  St..  New  York, 


MAIN  OFFICE,  Glenwood  Works, 

YOIMKI 


;rs,  im-  V,  ii 
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American  Steel  &  Wire  Co. 


Chicago 


New  York 


Worcester 


Denver 


San  Francisco 


BARE   AND    INSULATED 

ELECTRICAL  WIRES 


CLASSIFIED    INDEX   OF    ADVERTISEMENTS. 


Acc't  Boobs,  Perpetual. 

Jones  Perpetual  Ledger  Co. 
Adjusters,  Cord. 

descent  (Jo. 
AdiuHters,  Inc.  Lamps. 

Inc.  El.  Lt.  Manipulator  Co. 
Anohors  (Tel.  &  TeL) 

Matthews  &  Bro.,  W.  N. 
Ann  anclator  8. 

Central  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Go. 

Western  Elec.  Supply  Co. 
Automobiles. 

Coey  A  CO..  C.  A. 
Batteries  and  Jars. 

Central  Electric  Co. 

Edison  Mfg.  Co. 

Edwards  A  Company. 

I'^lertric  Appliance  Co. 

ManhHtian  F.Iec.  Supply  Co. 

Wesco  Supply  Co. 

West«rii  Klecirlc  Co. 

Western  Klec.  Supply  Co. 
BellM.  BuiBzei'M.  Etc. 

Central  Electric  Co. 

Edwards  A  Company. 

Klectrlc  A  itpl  lance  Co. 

Manhatt-n  VAec  Supply  Co. 

Wesco  Sui  ply  Co. 

Western  Electric  Co. 

Western  Elec  Supply  Co. 
Belt  l>resNine. 

Dixon  Crucib.e  Co..  Jos. 

Leather  Preserver  Mfg.  Corp. 

Belting. 

Leather  Preserver  Mfg.  Corp. 

Bloirers. 

Sturtevant  Co..  B.  F 
Boiler  Compounds. 

Dearborn  Drug  &  Chem.  Wks. 

Boilers. 

Babcock  &  Wilcox  Co. 
Ullnols  Maintenance  Co. 

Books.  Electrical. 

Electrician  Publishing  Co. 

Brushes. 

Central  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  FIbre-Graphlte  Co. 

Western  Electric  Company. 
Cable  Haneers. 

National  TeL  Supply  Co. 

Western  Electric  Co. 
Cables.  (See  Wires  and  Cables) 
Carbons,     Points     and 

Central  Electric  Co. 
Chicago  Edison  Co. 
Consumers  Carbon  Co. 
Dickey-Sutton  Carbon  Co. 
Electric  Appliance  Co. 
National  Carbon  Co. 
Relsinger.  Hugo. 
Wesco  Supply  Co. 
Western  Elect.  Supply  Co. 

Castinss. 

New  England  Butt  Co. 

Smith  Co.,  S.  Morgan. 
Chains. 

Jeffrey  Mfg.  Co. 
l^lrcsiit  Breakers. 

Cutler-Hammer  Mfg.  Co. 

Cutter  Elec.  &  Mfg.  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

Western  Electric  Company. 

Westlnghouse  El.  &  Mfg.  Co. 

Coal  and   Ashes     Hand- 
ling Machinery. 

Jeffrey  Mfg.  Co. 

Colls  and  niaenets. 

Varley  Duplex  Magnet  Co. 
Western  Electric  Co. 
Commutator  Compound. 

Allen  Co..  L.  B. 
Egan,  J.  J, 
McLennan  &  Co.,  K. 

Conduit  and  Conduits. 

Alphaduct  Mfg.  Co. 
American  Circular  Loom  Co. 
American  Conduit  Company. 
American  Stone  Conduit  Co. 
Central  Electric  Co. 
EHeotrlc  Appliance  Co. 
Field,  C.  J. 

Pittsburg  Sewer  Pipe  A  Con- 
duit Co. 


[     S^nwfue  Electric  Co. 
Wesco  Supply  Co. 

Conduit  Rod*',  i  ouplliit?. 

Cope,  T.  J. 
Contractors  and  Electric 
liiffht  Plants. 

Crocker- Wheeler  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Sprague  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  Elec.&Mfg.Co. 
Cross-Arms,     Pins     and 

Brackets. 

Berthold  A  Jennings. 

Central  Electric  Co. 

Central  Manufacturing  Co. 

Eccleston  Lumber  Co. 

Manhattan  Elec.  Supply  Co. 

Standard  Pole  &  Tie  Co. 

Towers  Pin  A  Bracket  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 

Western  Elect.  Supply  Co. 
Cnt-Oats  and  bewitches. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Cp. 

Crouse- Hinds  Electric  Co. 

Cutter  Elec.  &  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Hart  Manufacturing  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Cp. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
I>ies,    models    &    Press 

Work. 

Foto  Manufacturing  Co. 
Dynamos  and  JUotors. 

Central  Electric  Co. 

Crocker -Wheeler  Co. 

Dustln  Co.,  Ghas.  E. 

Ewing-Merkle  Elec.  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Illinois  Malnten9.nc6  Go. 

Jones  A  Son,  J.  , 

Mechanical  Appliance  Co, 

National  Electric  Co, 

Northwestern  Electric  Co. 

tprague  Electric  Co. 
tow  Manufacturing  Co. 
Sturtevant  Co.,  B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 
Economizers,  Fuel 
Green  Fuel  Economizer  Co. 

Electric  Meatins  Appl. 

American  Elec.  Heater  Co. 
Simplex  Elec.  Heating  Co. 
Western  Electric  Co. 
Electric  Bailivays. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westlnghouse  EL  A  Mfe.  Co. 
Electrical  and   mechan- 
ical Engineers. 
AUoway  Electric  Co. 
Arnold  Elec.  Power  Stat'n  Co. 
Badt,  F.  B. 
Haker  A  Co  ,  W.  E. 
Brown,  Ghas.  L. 
Bryan,  Wm.  H 
Burch   Edward  P, 
Butterfleld  J.  P. 
Byllesby  A  Co.,  H.  M. 
Byrne  Const.  Co.,  M.  P. 
Carman  ACo.,  Chas.  Whitney. 
Crumb  A  Company,  W.  H. 
Emmons  Elec.  Const.  Co. 
Felt  A  Co.,  Chaa.  E. 
Freeman  &  Co.,  Ernest. 
General  RnglneeringGo.,The 
Harvey.  W.  H. 
Humphrey,  Henry  H. 
Jackson.  D.  C.  A  W.  B. 
Kohler  Brothers. 
Sargent  &  Luudy. 
Schott,  W.  H. 
Stanton,  LeRoy  W. 
Wllmerding,  C.  H. 


Electrical  Instruments. 

(Recording  and  Testing.) 
I  Central  ElectricCo. 
'  Diamond  Meter  Co. 

Dnncan  Elec.  Mfg.  Co. 

Electric  Appliance  Co. 
[|'/,Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Elec.  Specialty  Co. 

Jewell  Electrical  lust.  Co. 
Uf  Machado  A  Roller. 
>  Norton  Elec'l  Instrument  Co. 
*  Pignolet.  L.  M. 

Stanley  Instrument  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Go. 

Westlnghouse  EL  &  Mfg.  Co. 

Weston  Electrical  tnst.  Co. 
Electro-Platins  mach'y. 

Crocker- Wheeler  Company. 

General  Electric  Go. 

Elevators-Con  veyors. 

■Jeffrey  Mfg.  Go. 

Rneines,  <»a8  and  4>aMi»- 
line. 

Lowell  Mndel  Co. 

Woolley  I-'dy.  A  Mach.  Wks. 
Ensfines.  Mteam. 

A  Ills-Chalmers  Company. 

Dustin  Co  ,  Cbas.  E. 

Illinois  Maintenance  Co. 

Sturtevant  Co..  K.  F 

Tod  Company.  William. 
Fans  and  Fan  Slotors. 

Central  Electric  Go. 

Crocker-Wheeler  Company. 

Edison  Mfg.  Co. 

Ewing-Merkle  Elec.  Co. 

General  Electric  Go. 

General  Inc.  Arc  Light  Co. 

Sprague  Electric  Go. 

Sturtevant  Co..  B.  F. 

Wesco  Supply  Co. 

Western  iElectric  Co. 

Western  Elect.  Supply  Go. 

Westlnghouse  El.  &  Mfg.  Co 
Fibre. 

Kartavert  M^.  Co. 

Vulcanized  Fibre  Co. 

Files. 

Bamett  Co.,  G.  &  H. 
Fire  Extinguishers. 

Monarch  Fire  Appliance  Co. 
Fixtures.  Clas  and  Elec. 

Beardslee  Chandelier  Mf  g.Co. 
Flashers. 

Reynolds  El.  FlasherMfg.Co. 

Flexible  Shafts. 

Stow  Mfg.  Co. 

Forges. 

sturtevant  Co.,  B.  F. 

Fuses  and  Fuse  li^ire. 

Central  Electric  Co. 
Chicago  Die  A  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg.Co. 
D.  &  W.  Fuse  Company, 
^lectrlc  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elect.  Supply  Go. 
G^Iobes,    Reflectors    and 
Shades. 
American  Refl.  A  Lighting  Co. 
Fostoria  Incan.  Lamp  Co. 
PhflRnlx  Glass  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Qraphite  Specialties. 

Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre-Graphite  Co. 
Heatine   (Exhaust 
mteam). 

Amer.  District  Steam  Co. 

Heatine     and     Ventllat- 
Injg  Apparatus. 

Sturtevant  Co.,  B.  F. 

Holders,  Inc.  Ijamps. 

Incandesent    Electric   Light 
Manipulator  Co. 
Inspection  A  Insurance. 

Hartford   Steam    Boiler   In- 
spection A  Insurance  Co. 


Insulatine  Machinery. 

Hanson  A  Tunelips  Mach. Co, 
New  England  Butt  Co. 
Insulators  and   Insulat- 
iue  Slaterlais. 

Akron  Smoking  Pipe  Go. 
American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appllaijce  Co. 
General  Inc.  Arc  Light  Go. 
Indiana  Rub  A  Ins.  Wire  Co. 
Kartavert  Mfg.  Go. 
Manhattan  Elec.  Supply  Go. 
Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 
National  India  Rubber  Go. 
New  York  Insulated  Wire  Co. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Go. 
Simplex  Electrical  Co. 
Standard  Dnd*Ttrround  C.  Co. 
Standard  Vitrified  Cond.  Co. 
Sterling  VaniUh  Co. 
Vulcanized  Fibre  Co. 
Wesco  Supi'ly  Co. 
Western  EiecLru-  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  EL  A  Mfg.  Co 

Junction  Boxes. 

Bossert  Elect,  'lonst.  Co. 
General  Inc.  Arc  Light  Co, 
I^amps,  Arc. 

Central  ElectricCo. 
Ft.  Wayne  Elec.  WkH..  Inc. 
General  ElectricCo. 
General  Inc.  Arc  Lt,  Co. 
Gregory  ElectricCo 
Manhattan  Elec  Supply  Co. 
Nernst  Lamp  Co. 
Osborn-Morean  Go. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Go. 
Westlnghouse  El.  A  Mfg.  Co. 

Lamps,  Incandescent. 

Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Columbia  Incan.  Lamp  Co. 
Economical  Elec.  Lamp  Co. 
Edison  Decorative  A  Mlnla- 

i;ureLamp  Dept. 
Electric  Appliance  Go. 
Ewing-Merkle  Elec.  Co. 
Fostoria  Tncand.  Lamp  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Nernst  Lamp  Co. 
Sawyer- Man  Elec.  Co. 
Shelby  Electric  Co. 
Standard  Elec'l  Mfe.  Co. 
Sterling  Electrical  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Go. 

liampSt      Incandescent— 
Replacers  A  Cleaners. 

Inc.  El.  LI.   Manipulator  Co. 

Lamps,  IVernst. 

Nernst  Lamp  Co. 

Lightning  Arresters. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wka.  Inc. 
General  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
Western  Electric  Co. 

Linemen's  Climbers. 

Klein  A  Sons,  Mathias. 
Magnet  W^ires. 

(See  Wires  and  Cables.) 
mechanical  I>raft. 

Sturtevant  Co.,  B.  F. 
mica. 

Chicago  Mica  Co. 

Mica  Insulator  Co. 

Munsell  A  Co..  Eugene. 
mining  Apparatus,  Elec. 

Crocker- Wneeler  Company. 

General  Electric  Go. 

Jeffrey  Mfg.  Go. 

Western  Electric  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
motors.  (See   Dynamos    and 

MOtOTH). 

Nippers  and  Pliers. 

Klein  &  Sons,  Mathlaa. 
Patent  Attorneys. 

Johnston,  Thomas  J, 


Phosphor   Bronze. 

Phosphor  BronzeSm.Co.,Ltd. 

Platinum. 

tiaker  &  company. 

Poles  aud  Ties. 

Beldler  A  Co..  Francis. 
Berthold  &  Jenn'nga. 
Brooks,  Hall  L. 
Carney  Bros.  Co. 
Eccleston  Lumber  Co. 
Fowler.  John  H. 
Fowler- Jacobs  Company. 
Kellogg  Switch.  A  Sup.  Co. 
Llndsley  Bros.  Co. 
Loud's  Sons  Co.,  U.  M. 
Maltby  Lumber  Co. 
Maus  A  Co.,  H.  H. 
Morse  Cedar  Co. 
Mueller  Company,   William. 
Page  &  Hill  Company. 
Perrizo  A  Sons. 
Phelan.  D  W. 
Pittsburg  A  L.  S.  Iron  Cr. 
Porter  Cedar  Company. 
Standurd  Pole  A  Tie  Go. 
Standard  Tie  Company. 
Sterling  A  San,  W.  C.  ' 
I'orrey  Cedar  Co. 
Valiintine-Ciark  C  •..  The 
We  tern  Lumber  A  P>i  e  Co. 
\\  hitmore,  A.  E. 
Woc-e-terCo.,  C.  H 

I'ullMh  Oletal). 

Hoffman,  Geo.  W. 

Porcelain. 

Akron  Smoking  Pipe  Co. 

Power  Transmission 
machinery. 

Jeffrey  Mfg.  Co. 
Smith  Co.,  S.  Morgan. 
Stliwell-Blerce  Smith- Vaile. 

PnQeys. 

smith  Co.,  S.  Morgan. 
StUweU-Blerce  Smlth-Vaile. 

Rail  Bonds. 

American  steel  A  Wire  Co. 

Rail  Joints. 

Coniinuous  Rail  Joint  Com- 
pany of  America. 

Refiners. 

Gt  West.Smelt.A  Refining  Co. 

Re- Winding  -Repairs. 

Chicago  Edison  Co. 
Gregory  Electric  Co. 
Northwesfern  Electric  Co, 
Pier.son  Electric  Co. 

Rheostats. 

Cutler-Hammer  Mfg.  Go. 

General  Electric  Co, 

Gen'l  Inc.  Arc  Lt.  Co, 

Western  Electric  Co. 

Westlnghouse  El.  &  Mfg,  Co, 
Schools  and  Colleges. 

Electrical  Engineer  Inst. 
Second-Hand  mach'y. 

Dustin  Co.,  Chas,  E. 

Dyar.  H.  W. 

Gregory  Electric  Co. 

Ill,  Maintenance  Co. 

Matthews  &  Bro..  W.  N. 

Northwestern  Electric  Co. 

Pierson  Electric  Co. 

Walsh's  Sons  &  Co. 
Shades,  Lamp. 

McLeod,  Ward  A  Co. 
Slate. 

Monson  Burmah  Slate  Co. 

Young,  A  B. 

Sockets  A  Receptacles. 

PaisteGo.,  H.  T. 
Yost  Elec.  Mfg.  Co. 

Soldering    Sticks.  Salts 
and  Paste- 
Allen  Co..  L.  B. 
Crescent  Co. 
Western  Electric  Co. 

Spealdng  Tubes. 

Central  Electric  Co. 
Edwards  &.  Company. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 


Speed  Indicators. 

Weston  E'ei:trical'ln-«i  (Jo.  , 
Springs. 

American  Stepl  A  Wire  uo.  ; 
Storage  Batteries., 

American  Battery  Co.  : 
Electric  Storage  Battery  Co. , 
Gould  Storage  Battery,  Co.     ' 
Supplies,  fveneriil  Elec.  ' 

Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co, 
Ewing-Merkle  Electric  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co. 

Wi-if-O  Supply  Co  I 

Western  Electric  Co. 

Western  Elpct.  Supply  Co. 
Switchboards. 

Crouse-Hlnds  Electric  C". 

Cen,  Incand.    .re  Light  Ca 

Walker  Elt-clricGn. 
Telepnoues.      Telephone 

material    and    Switch- 

boards. 

American  El,  Telephone  «'o 

Automatic  ElfCtric  Co, 

Central  Electric  Co. 

Fabnestock  Transmitt«r  C". 

International  Tel,  Mfg,  Co 

Kelloug  Switchb.  A  Snp  <-f>. 

Manhatian  Elec.  SujipVv  Co. 

Moon  M  fg.  Co  .  The.      ' 

NaLiot  al  Signalling  Co. 

Sterling  Electric  Co.  . 

Stromberg-CarlsonTel.M.Go  , 

Swedisb-Arrienran  Tel.  Co. 

We.soo  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Tools. 

Klein  A  Sons,  Mathias, 

Western  Electric  Co. 
Tran  sfo  rm  e  rs. 

Central  Electric  Company. 

Crocker-Wheeler  CJompapy, 

Ft.  Wayne  Elec.  Works,  Inc 

General  Electric  Ca 

Gregory  Electric  Co. 

Kunlman  Electric  Co. 

Manhattan  Elec.'Supply  Co. 

National  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Go. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co 

Trucks,  Electric  Car. 

General  Electric  Go. 
Westlnghouse  EL  A  Mfg.  Co 
Turbine  s.liVater  Wheels 

Leffel  A  Co.,  Jas. 

Smith  Co.,  S.  Morg;an, 

Stliwell-Blerce    Smith- Vail  e.   i 
Tarnishes. 

Sterling  Varnish  Co.  ■ 
Tnlcaniased  Fibre:  > 

Vulcanized  Fibre  Co, 
I'VlrelessTel.Apparatns. 

Clark  WlreI.TelATel,Co„T.E. 

National  Signalling  Co. 
Wire    measuring    m  »- 

chines. 
Minneapolis  Elec.  A  Const.  Co. 
Wires  and  Cables— mag- 
net Wires. 

American  Electrical  Works. 

Amer.  InsuLWire  A  Cable  Co. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Chicago  Insulated  Wire  Co. 

Columbus  Ins.  Wire  A  Brass 
Co. 

Crescent  Ins.  Wire  A  Cbl.  Co, 

Electric  Appliance  Co. 

Empire  Wire  Co. 

General  Electric  Co. 

Hazard  Manulacturing  Co. 

Indiana  Rub.  A  Ins.  WlreCo. 

India  Rubber  A  Gutta  Percha 
Insulating  Co. 

Kellogg  Switch.  A  Sup.  Co. 

Manhattan  Elec.  Supply  Co.l 

National  India  Rubber  Co. 

New  York  Insulated  WlreCo 

Okonlte  Co.,  The. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  Co, 

RoebUng's  Sons  Co.  J.  A. 

Safety  Ins.  Wire  A  Cable  Go 

Simplex  Electrical  Co. 

Standard  Underground  G.  Co. 

Waclark  Wire  Co. 

Wesco  Sui>ply  Co. 

Western  Electric  Company. 

Western  Elec.  Supply  Co. 


^Qr    A.X%>±xekX*&t.±GQ.l.    XtrxfX&ix.    o*    A,CL-%rGtrtl»Gi:jtxGXX-t^    ®©©    I^&s^    ^» 


November  28,  1903 


WESTERN    ELECTRICIAN 


»♦•♦•♦•♦•♦•»•♦•♦>♦>♦•♦•♦>■ 


For  all 

special  lighting 

purposes 

use 

"Electra" 

Flame  Light 

Carbons. 


Ask  for 

special  list 

on 

High 

Grade 

Battery 

Carbons. 


Made  at  that 
celebrated  clay 
center 

Brazil, 
Ind. 

Also  at  Akron,  Ohio,  Shawmut,  Pa.,  and  in  New  Jersey.     Address  our 
WESTERN    AGENCIES 

W.  G.  NAGEL  ELECTRIC  CO., 

Toledo,  Ohio. 


F.  B.  BADT  &  CO., 

Monadnock  Block,  Chicago,  III. 


STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago, 


f 


Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturers  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2,  3,  4  AND  6   DUCT. 

Superior  Conduits  for  under- 
ground wires  a  specialty. 


General  Office  and  Factory: 
PITTSBURG,    KAN. 


Branch  Office  and  Sale  Yard:    2417   East    1 8lh    Street,   KANSAS  CITY,    MO. 


■^ 


START  RIGHT! 

In  underground  electrical  construction  it  is  im- 
portant that  the  proper  kind  of  conduit  should 
be  selected.  The  question  of  the  cost  of  mainte- 
nance should  be  given  first  consideration.  It  is 
false  economy  to  use  cheap  and  inferior  ducts 
which  will  in  time  prove  expensive  because  of 
repairs.  Select  material  that  is  light,  strong 
and  durable ;  that  is  electrolysis,  gas  and  water 
proof;  that  is  easily  and  economically  laid. 
That  sort  of  material  is 

Bituminized  Fibre  Conduit. 

The  1903  booklet  tells  more  about  it. 


AMERICAN   CONDUIT  CO., 


170  Broadway,  NEW  YORK. 


822  Manhattan  Building 
Chicago 


336  Macy  Street 
Los  Angeles 


v_ 
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ELECTRICITY  FOR  EN6INEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  $2.60. 

ELECTRICIAN  [PUBLISHING  CO., 
910  Marquette  Building,  •  •  CI-IICA^OO. 


Stanley    Recording    Wattmeter    for    Alternating    Current    Circuits 


HIPU     OIACC    Balanced  Thrust     Model  H     Metal   or   Glass  Cover^ir    I  flW    DDI/^C 
lUn     ULAOO        llRht;  Moisture  Tight:   Dust  Tight;   Insect  TiKht.       LUfl     rnlllL 
Mo  Jewel  Wear  From  Hammer  or  Side  Thrust, 

l.iliht*'st  ftVlght  Moving  Parts  Perfect  Spring  Support  HiifheBt  Effective  Torque 

.\o  Change  Braking  .\ir  Gap  by  Temperature 

Complete  Magoetic  Shield  AiJainst  Short-Circuits 


Perfect  Seal  Protection  Against  Tampering  Compensation  for  Inductive  Lag 

No  "Kicking"  or  "Pusher"  Auxiliary  Friction  Devices 
Simple:  Durable!  All  Paris  Readily  Accessible 

Prc-Eminently  the  Best  Contact  Bearing  Meter 
Competition  on  Merits  Challenged 
Ranks  Next  to  Stanley  Magnetic  Suspension  Wattmeters 


Send  for  Bulletins  Illustrating;  and  Describing  Meters. 


Manufactory  and 
Sale.^  OfBces: 


S  T  A  IM   U  E  Y 

GREAT  BARRINGTON,  MASS.,  U.  S.  A. 


I   IM 


T   R   U   IVI 


IM 


Ein-opean  Office: 
No.   23   Houlevard  des  Itallens,  Paris,  France. 


I 


FOR  PACIFIC  COAST. 

.Ino.    nartin    & 


C  o  . 


69  to  75  New  Montgomery  St.,  San  Francisco,  Cal. 
Douglass  butldiop,  Los  Angeles,  Cal. 
Pioneer  HuUdlng,  Seattle.  Wash. 


?     ^K  o  e:  IM  -I-  s 

FOR    COLORADO,    IDAHO,    MONTANA, 
WYOMINO,  NEW  /HEXICO.  UTAH, 

The    Hendric  -  Bolthoif    :tIaDfi;. 
ami    l^npply    Co. 

Denver,  Colorado. 


FOR  MEXICO, 

"Victor   31.    Braiiichi   &   Bro. 

El  Almacen  de  Las  Mlnas. 
Apartado  830,  Me.xlco  City. 
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MULTIPLE  SWITCH   MOTOR 

STARTERS 

WITH  AUTOMATIC  RELEASE 

Operated  b}'  throwing  in  one  lever  after  another, 
levers  interlocking  so  that  it  is  impossible  to  close 
them  other  than  in  their  regular  order. 

For  motors  larger  than  50  H.  P.  this  is  the  most 
satisfactory  type  of  starter,  owing  to  the  eliminat- 
ing of  all  sparking  on  contacts. 

THE  CUTLER- HAMMER   MFG.  CO. 


New  York 
136  Liberty  St. 

Pittsburg 
322  Frlck  Building 


MILWAUKEE 
WIS. 


Boston 
175  Federal  St. 
Chicago 
1232  Monadnock  BIdg. 


W.  E.  MOTOR  DRIVEN  EXHAUST  FAN 


WESTERN 
ELECTRIC 
COMPANY 

CHICAGO  NEW  YORK 

ST.  LOUIS  PHILADELPHIA 
DENVER  KANSAS  CITY 


BULLETINS  ON  REQUEST 


CHICAGO  FUSE  WIRE  &  MFG.  CO. 


MANUFACTURERS  OF- 

Fuse  IWrelMMMiiiiiiJI 
Fuse 

g/WpliiMMMlll 

Tubular  Lins  Fuses 
Fuse  Links 

TolBphona  Fusb  Blooka 
Telephone  Fuses 
Fusible  Links  (for  FIro  Ooorm) 
Outlet  Boxes,  Wire  Joints 

Send  for  new  reduced  prices  on  Wire  Joints.  We 
have  a  complete  line  always  in  stock  and  can  quote 
you  very  interesting  prices. 


CHICAGO  FUSE  WIRE&MFG.CO. 


368  Dearborn  St.,  Chicago. 


863  Broadway,  New  York. 


167  f  rati  St.,  Buffalo- 


ARE    STILL    PREACHING 


to  Electric  Companies  on  the  economy  of  install- 
ing our  system  of  underground  exhaust  steam 
heating  mains  for  the  sale  of  their  exhaust  steam. 

They  can  pay  their  coal  and  labor  bills. 

They  can  increase  their  electrical  business. 

They  can  defy  competition. 

They  can  furnish  large  blocks  with  steam  heat,  elec- 
tric light  and  power. 

We  have   the  only   meter  system. 

35   new   plants   installed   last   year. 

We   guarantee  results. 

Write  for  pamphlet   showing  how   it   is   done. 


AMERICAN  DISTRICT  STEAM  COMPANY, 


LOCKPORT,  N.  Y. 
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THE  VICTOR  TURBINE  WATER  WHEEL. 


»A.R-riC5UL.A.F9l_Y     JOk^A.^TE:t 


P-^f9     ^F^I'VII 


kIM 


Its  high  speed,  close  regulation,  great  capacity, 
high  efficiency,  perfect  cylinder  gate  and  steady 
motion  will  particularly  commend  it  to  all  con- 
templating developing  plants  of  this  l<ind. 


OUR    OTHER    SPECIALTIES    ARE: 


STEAM  and  POWER  PUMPIN6  MACHINERY  for  all  purposes,  AIR  COMPRESSORS 
for  the  Air  Lift  system  and  general  use,  JET  and  SURFACE  CONDEN- 
SERS, AIR  PUMPS,  VACUUM  PUMPS,  STILWELL'S  FEED  WATER 
HEATERS,  FILTER  PRESSES  and  OIL  MILL  MACHINERY. 

IF  INTERESTED,  WRITE 

IL°  STILWELL-BIERGE  &  SMITH-VAILE  GO. 

DiBk-VTOIM.     ^mO. 


NEW  YORK,  Ut  Broadway. 

BOSTON.  73  Oliver  Street. 

NEW  ORLEANS.  304  Hennen  Building. 

BALTIMORE,  1607  Continental  Trust  Building. 


PHILADELPHIA,  619  Arch  Street. 
CHICAGO,  311  Dearborn  Street. 
LONDON,  97  Queen  Victoria  Street, 
CLEVELAND,  1116  New  England  Building. 


E.  F.  AUSTIN,  Sales  Agent,  Smitli  Block,  PITTSBURG,  PA. 


SCIENTIFIC  METHODS 

OF  ACCOUNTING. 


0\ir  IntercKek,ngea>.ble   Lea.£  Systems. 

Time  and  money  savers  for  any  and  every  business.  Let  us  sUow  you  how  we  can 
improve  yours.    Write  for  free  booklet:  "Labor  Saving  Systems." 

We  do  not  sell  tbrough  the  stationery  trade,  but  have  our  special  force  of  trained 
representatives  who  devote  their  entire  time  to  our  work. 

JONES  PERPETUAL  LEDGER  CO.,  *"'^  '"'chYaq  "'  ^""^ 


^*  r^^  1^  ^^*  t^*  1^*  ^5*  ^*  t^*  ^*  t^*  ^^  '^^  t^  tij*  i^*  t^*  Cff*  i5*  i5*  t^*  t5*  t^*  <5*    Ci^  t5*  1^*  <.?•  c^*  t^  t?*   tt*  c<?*  *d?*  ^,?*  t^*  *d5*  t5*  t^  t^*  t^*  t5*  tc^  t^*  t.?*  t^*  t^*  ^^^     t?*  t?*  i^*  ti5*  t^™  it^  ^J*  ^^^  i^*  t^^  ti?*   .T*  t^^  ^^^  t^^  i^*  t^*  ^^  f^  td?*  t^ 

•  GENERAL  ELECTRIC  COMPANY'S 


Series  Alternating 

Street  System 


1ft 

1ft 

1ft 
1ft 
1ft 
1ft 
1ft 
1ft 

1ft 


1ft 

1ft 
1ft 
1ft 
1ft 

1ft 
1ft 

1ft 
1ft 
1ft 

1ft 
1ft 

1ft 
1ft 
1ft 
1ft 
1ft 
1ft 
1ft 
1ft 
1ft 

16 

1ft 
1ft 

16 
1ft 
Ift 

1ft 
1ft 


Enclosed    Arc    Lamps   and    Series 
Incandescents  on  the  same  Circuits 

Arc  or  Incandescent  Lamps  may  be  used  according  to  re= 
quiremcnts  of  each  location  and  both  run  on  the  same  circuits. 


General  Office:    SCHENECTADY,  N.  Y. 

Cliicago  Office :  Monadnock  Block  Sales  Offices  in  all  Large  Cities 


Mtitifa-^'eiff^'^f^'ef^^^^^^^^^^^^^^^f^^^'^^-^'e'^^^^'^^^f^^^'^^^^'^^'^^^^^^^'^^^'^'^^^'^ 
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Big  Money  for  Dealers 

In  Zenith  lamps  (2  watts  per  C.  P.).  Quick  and  ready  sales,  satis- 
factory to  the  dealer  and  consumer.  Big  stock.   Immediate  deliveries. 

The  Zenith  lamp  is  an  incandescent  lamp  with  all  its  simplicity- 
fitting  any  standard  key  or  keyless,  Edison  or  T.  H.  base  socket. 
Made  in  25  C.  P.,  60  watts  and  55  C.  P.,  120  watts  Life  is  about 
the  same  as  regular  3.5  watt  incandescent. 

HANDSOME    DESCRIPTIVE   CATALOGUE   UPON    APPLICATION. 

Electric    Appliance     Company, 


ELECTRICAL    SUPPLIES, 
92  and  94  West  Van  Buren  Street, 


CHICAGO. 


EDISON  MINIATURE    LAMPS 


Over  400,000  Annually  Shipped 
to  Users. 

All  types — every  variety. 
Prompt  shipment — in  any  quantity. 


Miniature  and  Candelabra  Sockets 
and  Receptacles. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Eledric  Company,  Harrison,  N.  J. 


LINOTAPE 


Not  a  rubber   friction  tape,   but  a  tape  coated  with  linseed  oil  left  slightly   tacky. 
Ninety  times  the  electrical  restivity  of  friction  tape.    Send  for  samples  and  prices. 

MICA  INSULATOR  CO., 


ORIGINATORS 


218  WATER  STREET,  NEW  YORK. 


117  LAKE  STREET,  CHICAGO. 


THE    QUALITY    OF    THE 

KINSMAN  DESK  LAMP 

Combined  with  the  special  patented  features  which  none 
oE  the  cheap  imitations  have  Is  what  makes  them  sell  so 

readily.      Send  /or  illustrated  booklet  and  quotation,  to 

Western  Representatives:  TH03.  O.  QRIBR  CO..  128  W 
Jackson  Blvd.,  Chicago. 

New  EPKland  Representatives:  McKENNEY  &  WATER- 
BURY  CO.,  181  Franklin  Street,  Boston. 

Pennsylvania  Representatives:  H.  P.  WHITE  CO.,  Ltd., 
Wayne  Junction,  Philadelphia,  oi  to 

Sole  Mfrs.  and  Patentees,  27  THAMES  ST.,  NEW  YOHK. 
Beware  nf  Spurious  Imitations. 


Biggest  Stock 
in  the  West, 

CHICAGO  MICA  CO.,    -    Valparaiso,  Ind. 


BEARDSLEE  CHANDELIER  MFC  ^f'%^'^i^^^^' 

GAS  &  ELECTRIC   FIXTURES -""-"e  TRADE. 


"CIRCULAR  LOOM 


M 


FOR 


INTERIOR  WIRING 

THE    FLEXIBLE   CONDUIT   THAT   MAKES 
A   HARD   JOSr  EASY 


Its  pre-eminence  for  many  years  is  a  guarantee  of  its  per- 
fection. For  safe  construction  it  has  the  etidorsement  of 
highest  authorities. 


ELECTROOUCT 


The  original  enameled  steel  conduit  used  as  a  raceway  for 
electric  wires.  Electric  construction  using  this  product  has 
highest  approval. 


American  Circular 
Loom  Go. 

CHELSEA,  MASS. 


c\^cut4^ 


NEW  YORK:  lU 

R.  B.  Corey,  26  Cortlandt  St.  i*!  ' 

CHICAGO  *Z' 

ThoB.  G.  Gricr.  128  W.  Jackson  Boulevard 

SAN  FRANCISCOi 

John  R.  Cole,  3u  Seeond  St. 


RtOI^TCRED 


SPARKINC 


Reduces  the  working    CBpacNy   of   a 
motor  or  dynamo,  wears  out  the  com' 
mutator,  wastes  power  and  may  cause 
m  flre»   All  this  may  bo  avoided  If  you  use       ....... 

The  only  article  that  will  PREVENT 
SPARKING.  Will  keep  the  Commu- 
tator in  good  condition  and  PRE- 
VENT CUTTING. 

Absolutely  Will  Not  Gam    The    Brushes. 


60  Cents  per  Slick.  SS.OQ-per  Dozen. 

SEND  i'OR  FREE  SAMPLE  STICK. 

For  sale  by  all  supply  houses,  or 

K.  McLENNAN  A,  CO.  Sole Maoufacturers. 909,  lOO  Washington  St.,  Chicago, 


It  will  put  that  high  gloss  on  the 
Commutator  you  have  so  long  sought 

after. 


VOLT  -  AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  Faults. 
Grounds,  etc. 

RELIABLE.        ACCURATE. 
Send  for  Circular, 

L.  M.-PICNOLET, 

78-80  Cortlandt  St..  NI5W  YORK.  N.  Y 


WIRE 

MEASURING 

MACHINE 

A  great  convenience 
and  time  saver 


Reels  wire  into 
a  neat  col]  and 
shows  number 
of  feet. 


Minneapolis  Flecthc  and  Construction  Co.. 


Minneapolis,  Minn. 


Electric  Heating  Apparatus 

SBND  FOR  64-PAUE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 

Cambridgeport,  Mass. 
CHICAaO,  Monadnock  Block. 


Magnets  •nd  All  Kinds  of  Coll  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE.  RHODE  ISLAND. 


November  28,  1903 
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FRANK  N.  PHILLfPa.  Pncsiocrrr. 
C.   H.WAQENSCIL,    TRCASURCR. 


EUQCNE  F.  PHILLIPm, 

CeNKNAL   MANAGCn. 


C.  ROWLAND  PHILLIPS.  ViCE-Pni*. 
C.  n.  RCHINGTON.Jr.,  Skc 


AMERICAN  ELECTRICAL  WORKS, 


PROTIDENCE,  K.  I. 

BARE  AND  INSULATEDELECTRICflEE, 

ELECTRIC   LIGHT  LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  UtE. 

New  Vobk  Store,  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store.  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 
MAIN  OFFICES  AND  FACT0RIE:S,  PHILLIPSDALE,  R.I. 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  1 1  Pine  Street,   •    NEW  YORK  CITY 


«Ciiii 


I  Leaw  a  Job  Finisiiei— Bet  the  Habit.  I 


:'../.,:■■      ofUllinjtheman,::    :; 
'ALLEN   soldering:  STICKS  OR, NOTHlMsi' 


fSi*Big  Sample  StiQk  for  I  Oc. 


Bootlef'Soldennj  Seme"  describes. 
;;  L,  B,  A)LLeN)4^„  InC:,  V 

SOLEMaKERS;      :.v'^^^A^^ 
'       133*  Colombia  Ave..  cWiCAGOv^'- 


Patent  Causes. 


Patent  Soliciting. 


Stombaugh  Guy  Anchors 


ARE    USED    BY 


THE   AM.  TEL.  &  TEL.  CO. 

IN  THE  UNITED  STATES  AND  CANADA 

THEY   USE  THE    SIX    AND    EIGHT    INCH    GALVA- 
NIZED   STOMBAUGH    GUY    ANCHORS 


USE  THEM  TO  GUY  FENCES 


8,  10  and  12  Inch  Style 
W.  N.  MATTHEWS  &  BRO. 

DISTRIBUTERS 


603  Carleton  BIdg. 


ST.  LOUIS 


*  "  C  T  A  D  "   INCANDESCENT  i 

*  01  An       LAMPS? 

* 

-X 

{  LONG  LIFE 

■¥  GUARANTEED  CANDLEPOWER, 

■J  HIGHEST  EFFICIENCY. 


.fC     MADE     BT    THE    MOST    SKILLED    W0BK3IEN. 

i  STANDARD  ELECTRICAL  MFG. 
i  COMPANY,     :     Niles,  Ohio. 


Cope's  Patent  Quick  Coupling  Conduit  Rod 

Remember  these  Rods  have  no  Lost  Motion."'  P^^^ 


These  Couplings  are  of  Steel 
and  are  made  in  the  best  possible 
manner. 


Patented  February  24,  1903. 


Write  for  list  of  persons  using  these  rods — 150,000  sold  since  May, 
1902.    Made  in  3  ft.  and  4  ft.  lengths. 

Price,  3  ft.  75  cents;  4  ft,  85  cents. 

T.  J.  COPE, 

3244  North  Fifteenth  Street,  Philadelphia,  Pa. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEBL  OUTLET  AND  jrWCTIOW  BOXES, 
BTVTTCHBOAUl>S,    PANEL,     BOARDS,    S^VITCHES,    ETC. 


GASOLINE  MOTOR  CASTINGS 

-FOR- 

BICYCLES,  AUTOMOBILES, 
AND  LAUNCHES. 

LOWELL    MODEL    CO., 

NORTH  CHELMSFORD,  MASS. 


«vVAOt/, 


FOR  ELECTRIC  WIRES. 

ALPHADUCT  MFG.  GO., 

522  W.  22d  Street,  NEW  YORK. 


Sales  Agencies: 
CHICAGO:   W.  M.  Porter, 

303  Fisher  Building. 
NEW   YORK:    William  S.  Brown, 

39  Cortlandt  Street. 
TORONTO:   C.  W.  Bongard. 
78  Bay  Street. 


Crimshaw. 


Raven  White  Core. 


Raven  Black  Core. 


ALL  OUR  WIRES  pass  iospectioa  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufactnre  Crlmshaw^od  Competition  Tapes  ^nd  Splicing  Compounds, 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
114.  116  &   118  Liberty  St..  ISew   lork. 


BRANCHES:  ]  ,,2  Desplalnes St. 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO: 
33  Second  St. 


NATIONAL  CODE  STANDARD 

"0.  K,"  Weatlerproof  Wire. 
Slow  ■  Burning  Weatherproof 
and  Siow- Burning  Wire, 

Prioas  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co, 

Office  and  Factory:  PAWTUCKET.  R.  I. 


D 


YNAMOTORS 

For  Telephone   and   Telegraph   Work 


Used  by  the  leading  companies  and  highly 
recommended  because  of  their  superior 
qualities.  Write  for  new  descriptive  bulletin 
No.  03103. 


SPRAGUE  ELECTRIG  GOMPANY, 

C*n*ral  Offices:    527  West  34th  Street,  New  York. 
Chicago  Office  :    Fisher  Building. 


WESTERN    ELECTRICIAN 


November  28, 


1903, 


tVAJfTEU,  FOK  S$Ar,E  and 
timilar  VFANT  COLUHIN  advertise- 
mtntx  {jo  vjords  or  Uss),  Si.jo  an 
ingtrtion;  additional  tvords  3c  each. 
POSITION  W^ ANTED  advtrtUe- 
menis  (50  zvords  or  Uss),  ^j.oo  an  in- 
ttrtioTZi   additional  vjords  2C  each. 


POSITION   WANTED. 

General  Manager  — Gentleman  of  executive 
ability,  for  number  of  years  General  Man- 
ager of  (Bell)  I'tjlephone  Co  ,  lifty  exclianKes. 
25,000  subscribers  and  several  thousand  miles 
toll  lines,  will  be  open  for  enKay:ement  with  an 
enterprising  Independent  company  in  Decern  cei'. 
Familiar  wiih  ali  details  of  construction,  main- 
tenance, operating  and  successful  dealing  with 
the  public.  Best  of  references  as  to  ability. 
Address,  iSOX  276,  careWestern  Electrician, 
510  Marquette  Bldg.,  unicago. 


POSITION      WANTED. 

As  superintendent  or  assistant  of  light,  power 
or  water  works.  College  education,  22  years' 
experience  In  engineering,,  designing,  superin- 
tending and  construction  worlv  Careful  figurer, 
econorhlcal  in  operating  expenses,  and  not 
afraid  of  work.  Wish  lo  buy  s'ock  or  plant.  Can 
do  any  kiud  of  repair  work.  Honest,  don't  drink, 
good  ability,  and  can  furnisti  references.  Will 
go  on  three  months"  trial.  Address  BOX  273, 
care  Western  Electrician,  510  Marquette  Bldg., 
Chicago. 


POSITION  WANTED. 

By  young  electrical  engineer,  technical  grad- 
uate and  owner  of  flrst-class  steam  engineers' 
license.  Seven  years'  practical  experience  in 
charge  of  light  and  power  plants;  married  and 
sober.  Want  position  as  superintendent  or  chief 
electrician  of  moderate  size  statijn  up  to  2,000 
K.  W.  capacity.  Prefer  West  or  South.  Open 
for  engagement  by  first  of  year.  Address  BOX 
277,  care  Western  Electrician,  510  Marquette 
Building.  Cbicago. 


WANTED. 


Three  experienced  incandescent  lamp  sales- 
men, by  an  old  and  well-established  company  not 
in  the  trust.  Applicants  will  please  state  age, 
experience  and  salary  wanted.  Address  BOX 
199,  care  Western  Electrician,  610  Marquette 
Bldg.,  Chicago. 


WANTED. 

Competent  man  to  take  full  charge  of  munici- 
pal electric  light  and  water  works  plant.  M  ust 
be  capable  of  buying  all  supplies,  fuel,  etc.,  and 
do  the  collecting  and  bookkeeping.  Give  refer- 
ences and  state  salary  expected.  A.  R,  KAUF- 
MAN, town  clerk,  Summitville,  Ind, 


WANTED. 


Foreman  for  an  electrical  repair  and  light 
manufacturing  shop  located  in  city  of  JiOO.OOO 
population  most  desirable  for  residence.  Em- 
ployes average  ten.  Reasonaole  wages  at  start 
to  practical  and  competent  all-around  man,  with 
opportunity  foradvancement.  Answer  promptly 
stating  experience,  age.  wages,  references  and 
when  disengaged.  Address  BOX  278.  care 
Western  Electrician,  510  Martiuette  Building, 
Chicago. 

WANTED. 

Second-hand  Weston  bi-polar  generator,  600 
to  700  R.  P.  M.,  40  to  60  K.  W..  110  or  220  volts. 
STANLEY  INSTRUMENT  COMPANY. 

Great  Barrington,  Mags. 


FOR   SALE. 

6  K.  W.  Edison  220-TOlt  motor;  5  H.  P.  Eddv 
220-yolt  moror;  1  H-P  CrocVer-Wheeler  220- 
Toltmoior.  WALSH'S  SONS  &  CO., 261  Wash- 
ington St.,  Newark,  N.  J. 

FOR  SALE. 

Electric  light  plant  In  town  of  1,000  popula- 
tion. In  fine  shape  and  on  sound  financial 
basis.  I  did  not  want  10  take  it  but  was  obliged 
to  and  now  want  to  sell  it.  New  generator  and 
thoroughly  overhauled  since  taking  possession. 
E.  E.  SEGOR,  Buffalo  Center,  Iowa. 

FOR    SALE. 

Electric  Light  Plant  in  growing  city  of  3.500 
people.  Can  be  bought  at  a  bargain  If  taken 
quick.    GEO.  \V.  EARLY.  Marceline,  Mo. 


FOR  SALE. 


Electric  light  and  waterworks.  Central  Illi- 
nois. City  contracts.  Room  for  extension. 
Nets  now  12  per  cent.  Investigate.  BOX  271, 
care  Western  Electrician,  510  Marquette  Bldg., 
Chicago. 


FOR    SALE. 

Complete  new  apparatus  embodying  all  the 
most  recent  Improvemenis  In  machinery  em- 
ployed in  the  manu  facture  of  incandescent 
electriclarops.  Will  guarantee  lamp  manufac- 
turers  results  as  to  co-it  and  quality.  Address 
BOX  274,  care  Western  Electrician,  510  Mar- 
quette Bldg..  Cbicago 

FOR   SALE. 

Sturgeon  Bay  electric-light  p'ant,  exclusive 
franchi-e  and  five-year  chy  contract.  Yearly 
earnings  from  $9  000  to  S12,000.  City  is  sub- 
stantially proHperous,  a  health  resort,  and  Its 
flohoois  equal  to  any.  A  great  Investment  for  a 
retiring  money  man.  Makes  money  while  you 
sleep.    A    IIAMACEK,  Sturgeon  Bay.  \Vl.s. 


New  Equipment  at 
a  Bargain. 

One  300  K.  W.  Westinghouse  Alternator,  D.  C. 

to  18+^2x18  Compound  Ide  Engine. 
One  150  K  \V.  Westinghouse  Alternator,  D.  C. 

to  13-1-22x15  Ccmpound  Ide  Engine. 
One  125  K.   W.  220  Volt  U.  0.  Jenney,     D.  C. 

to  l.Ti-ixlti  Buckeye  Engine. 

All  of  the  above  entirely   new  and   In  first- 
class  condition- 
Two  125  K.  W.  Siemen.s  A    Halske  140  Volt 

D.  C.  Generators,  D.  C.  to  16x16  Ball  Engines. 

First-class  condition. 
I  have  some  bargains  to  olfcr  Id  Engines  and 

Boilers     Also  Alternating  and  D.  C.  Generators 

that  have  been  used. 

H.  W.  DYAR,  1547  Marquette  Bldg. 

CHICAGO. 


PROPOSALS  will  be  received  at  the  Bureau 
of  Supplies  and  Accounts,  Navy  Depart- 
ment, Washington,  D.  C,  until  12  o'clock 
noon,  December  1,  1903,  and  publicly  opened 
immediately  thereafter,  to  furnish  at  the 
Navy  Yard,  New  York,  N.  Y.,  a  quantity 
of  generating  sets,  electric  motors,  con- 
duit and  fittings,  insulating  tape,  paint 
brushes,  scrub  brushes,  steel  wire  brushes, 
sand,  gravel,  fire  clay,  plain  and  khaki 
cotton,  canvas  and  twine,  oakum,  billiard 
cloth,  velour,  silk  ribbon,  sewing  silk,  cot- 
ton sheeting,  burlap,  cotton  twills,  lining 
canvas,  bunting,  Turkey  red  muslin,  ticking, 
thread,  white  and  colored  braid,  holts,  nuts, 
rivets,  wire,  nails,  locks,  crucibles,  ma- 
chinist's and  iron  pipe  sets,  drills,  shovels, 
files,  miscellaneous  hardware  and  hand 
tools,  deck  and  magazine  lanterns,  lamp- 
wick,  leather  belting,  leather,  ash,  cedar, 
mahogany,  oak,  white  and  yellow  pine, 
poplar,  spruce,  lignum  vltfe,  rod  and  sheet 
brass,  rod  and  sheet  copper,  bar  Iron,  bar 
steel,  steel  plates,  galvanized  sheet  steel, 
solder,  pig  tin,  rubber  fire  hose,  steam  hose, 
suction  hose,  gum  gasket,  sheet  packing, 
magnesia  pipe  covering,  asbestos  millboard 
and  plaster,  shellac,  Japan  drier,  turpen- 
tine, alcohol,  kerosene  and  linseed  oil.  cold 
water  paint,  miscellaneous  paints,  red  lead, 
gold  leaf,  concentrated  lye,  granular  sodium 
carbonate,  lubricating  grease,  tallow,  pitch, 
chalk,  vaseline,  graphite,  polishing  paste, 
paint  and  varnish  remover,  brass  and  cop- 
per pipe,  iron  pipe,  condenser  tubes,  hose 
pipes  and  nozzles,  brass  and  Iron  pipe  fit- 
tings, valves,  steam  whistles,  steam  gauges, 
peas,  corn,  string  beans,  lima  beans,  mar- 
row beans,  peaches,  tomatoes,  prunes,  ap- 
ples, raisins,  sugar,  salt  pork,  salt  beef, 
glass,  emery  cloth,  toilet  paper,  infielder's 
gloves,  barrels,  supporting  tables  for  mag- 
netic instruments,  trolley  hoists  and  blocks, 
drill  press,  engine  lathe,  and  water-tight 
doors.  Blank  proposals  will  be  furnished 
upon  application  to  the  navy  pay  ofTlce, 
New  York,  N.  Y'.  H.  T.  B.  HARRIS.  Pav- 
viaster   General    U.   S.   N.  11-5-03 


PROPOSALS  will  be  received  at  the  Bu- 
reau of  Supplies  and  Accounts,  Navy 
Department,  Washington,  D.  C,  until  12 
o'clock  noon,  December  15.  1903,  and  pub- 
licly opened  Immediately  thereafter,  to  fur- 
nish at  the  navy  yards,  Mare  Island,  Cal., 
and  Puget  Sound,  Wash.,  a  quantity  of  arc 
lamps,  fan  blowers,  transformers,  electric 
motors,  wire,  conduit  and  fittings,  miscel- 
laneous electrical  supplies,  nuts,  rivets, 
washers,  wire  gauze,  padlocks,  nails,  drills, 
files,  screws,  miscellaneous  hardware,  va- 
rious machine  tools,  Douglas  fir,  Puget 
Sound  ship  spars,  bar  iron  and  steel,  plain 
and  galvanized  sheet  steel,  sheet  lead,  roof- 
ing' tin,  boiled  and  raw  linseed  oil,  kerosene 
oil,  concentrated  lye.  white  and  red  lead, 
paints,  polishing  paste,  graphite,  gold  leaf, 
brass  and  steel  tubes,  pipe  fittings,  iron 
pipe,  water-closets,  steam  gauges,  evapor- 
ated peaches  and  apples,  tinned  roast  and 
corned  beef,  tinned  bacon,  lard,  canned 
salmon,  pickles,  tinned  tomatoes,  tinned 
corn,  rice,  tea,  sugar,  salt,  evaporated 
cream,  deck  scrub  brushes,  oakum,  curled 
hair,  mattress  ticking,  cocoa  and  rubber 
mats,  squiIiE;ees,  bath  brick,  leather  belting. 
magnesia  pipe  coTering.  cotton  jacketed  fire 
hose,  sandpaper,  chalk,  gasoline,  rope  ex- 
tension ladders,  hose  carts,  duplex  pump, 
and  construction  of  three  lines  of  sewers. 
Blank  proposals  will  be  furnished  upon  ap- 
plication to  the  Navy  Pay  Offices,  San 
Francisco,  Cal.,  and  Seattle,  Wash.  H.  T.  B. 
HARRIS,  Paymaster  General  U.  S.  N. 
11-10-03 


FOR   SALE 

SECOND  HAND 

DYNAMOS,  MOTORS,  ETC. 

AT  PRICES  THAT  WILL 

SAVE  YOIJ  MOXEY! 

Write    Requirements    and    We'll    Quote. 

REPAIRING,  REWINDING 

OF  ALL  KINDS  A  SPECIALTY, 

Guaranteed  Work.      Low  Prices. 

PIERSON    ELECTRIC     CO., 

85  Lake  St.,  Chicago. 


FOR  SALE 


3JANDEM  COMPOUND  ENGINES,  13  in.  ■  24  in.  -  24  in. 
I-TANDEM  COIVIPOUND  ENGINE,    14  in.  ■  25  in.  -  24  in. 

These  engines  are  of^the  well-known   Robb  Armstrong  type, 
^^macle;^by    the    Robb  Engineering^Co.,  Amherst. 


3-T.  H.  M.  P.  90  K.  W.  BELTED  GENERATORS,  500  VOLTS, 
complete  with  black  enameled  slate  switchboards. 

Any_^[or    all    of    the    above    apparatus    ready  for  immediate 

delivery. 


FOR  PRICES  AND  TEIRMS  ADDRESS 

HALIFAX  ELECTRIC  TRAMWAY  CO., 


=LI  MITED= 


HALIFAX, 


N.  S. 


IIVIIVI  EIDIATE       DEL.IVE:RY. 

IDIRECT  CURRENT  GENERATORS. 

1100  light  Siemens  &  Halske,  125  V.,  780  E- P.  M.,  compouna.  self-oiling. 

1100  light  Western  Electric,  double  current,  115  or  230  V.,  700  R.  P.  M..  multi-polar,  self-oiling. 

1000  light  Thomson- Houston,  bi-poiar.  110  V.,  1020  R.  P.  M.,  compound  wound,  self-oiling. 

540  light  Western  Electric,  bl-polar,  110  V  .  1300  B.  P,  M.,  selt-oillng. 

540  light  Edison,  bl-poiar,  125  V.,  compound,  self-oiling. 

460  lignt  Edison,  hi-poiar,  125  V..  compound,  self-oiling. 

460  light  Western  Electric,  bi-polar.  110  V.,  1150  K.  P.  M..  compound  wound,  self-oiling. 

400  light  Thomson- Houston,  bi-polar.  110  V..  1500  R.  P.  M.,  compound  wound. 

400  light  Majo,  bi-polar,  110  V.,  1350  E.  P.  M.,  compound  wound. 

150  light  Wagner,  125  V.,  1500  R.  P.  M.,  multi-polar,  self-oiUng. 
Wiite  tor  price  list  of  engines  and  dyriamos. 

ILLINOIS  MAIHTEHANCE  COMPflHY.    1625  Marquette  Bldg.,  CHICAGO. 


qUICK    AND    EASY.      nECrS    ITS     LUSTER.    hOLOS    OL.OTRADE    AND    MA^E^S     NEW.    OOES     NOT 

roRATE.  Established  ib  tears.  Sold  byagents  A^dpealers    a'CL.oyER    the-worlc 

s .  M  ETAL  p  0  kvsn  ;::rfii  Si 

i;    All     MFTfil    <:      n ^,    n^„V r c.c '.■    sqc.c   vi/.- .-»«..  cT- li/n.flunc'n.  ic    lui. 


'DLISHES  ALL  METALS.  B. 


We  have  for  sale  a  pair  of  Putnam  engiDes,  20x42  inch  cylinders,  75  revolu- 
tions, very  extra  heavy  fly  wheel  in  the  center.  36-inch  face,  together  with 
condenser,  primary  and  auxiliary  heater,  and  feed  water  pump  and  pipe  connec- 
tions between  the  two  cylinders.  They  are  rated  at  300-hp.  at  80  lbs.  pressure, 
without  condensing.  They  developed  515  indicated  horsepower  last  winter  with 
condenser  at  105  lbs.  steam  pressure. 

We  will  sell  the  whole  outBt  delivered  cars  f.  o.  b.,  Fitchburg,  for  $2,000. 
FITCHBURC    CVS    &    ELECTRIC    LIGHT   CO., 
FITCHBURG,    MASS. 
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5  "    All  our  Work  done  by  Expert  Workmen  and  Quaranteed.    5 


Send  your  book  Ord,.rs  to 


ELECTRICIAN  PUBLISHING  CO., 

BIO  Marquette  Bide..  Cbicaeo. 


,?^regory: 

ELECTRIC  cof 

54-62  5.CU/MT0N  5T.  CHICAGO 

All  dynamos,  moto-'s,  meters  and  transformers 
listed  by  this  Company  are  at  their  warehouse^ 
ready  for  immediate  delivery. 

FOR  SALE 

at  a  bargain  if  taken  Immediately: 

1*400  K.  W.  Westinghouse  Alternator. 
1-200    "      Stanley  Alternator. 
2-160    "      General  Electric  Alternators. 
3-120    " 

2-160    "       Westinghouse  600  V.  Railway  Genera- 
tors. 

Largest  stock  of  second-hand  electrical  appa- 
ratus In  this  country.  Send  for  our  monthly 
Bargain  sheet  with  complete  Ust  and  net  prices. 
Everything  fully  guaranteed. 


WE  PAY 

highest  market  prices  for  scrap  copper,  brass 
and    platinum,   also  incandescent  lamp  bases. 


etc.    You  can  make 


BIG  MONEY 

In  scrap  of  this  kind.  Save  It  and  send  It  to  the 
Great  Western  Smeltins:  and  Refining;  Co., 
Chicago,  headquarters 

FOR  SCRAP 
COPPER 


CHICAGO    EDISON    COMPANY  REPAIR   SHOPS 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicited 


76    MARKET    STREET,  CHICAGO.       TELEPHONE    MAIN 

T^       OPEN    DAY   AND    NICHT. 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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BUY       LAMPS-OR*BU Y       CANDLE      POWER 
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THE  STERLING  ELECTRtCAL  MANUFACTURING  CO. 

-"^r 

STERLING     SPECIAL 

"""    <■>»'<•    "■    '•                                     WAR.tN.   0.                                      CKieAOO.    ,Ll 

RCGULAR 

TYPt 

"0=M' ENCLOSED 
ARC  LAMPS 

FOR  ALL  CIRCUITS. 


SIMPLE, 
DURABLE, 
EFFICIENT. 


SEND   FOR 
BULLtTINS. 


THE  OSBORN=MORQAN 
COMPANY, 

CLEVELAND,      =      -      -     OHIO. 


H.  T.  Paiste  Company  9 

now  make  the 

"P-K" 

Fielding  Rosette 

with  a  brass  bushing  to 
adapt  it  for  use  with  nip- 
ples and  small  fixtures. 

The  very  thing  for  Window 
Decoration.  You  will  use 
them  if  you  once  see  them. 


Factory:    Philadelphia,  Pa. 


The  Simplest,  Most   Practical   and    nr|«  _      C /^ /^  lil /^  llfl  I /^  A  I 
Economical  Turn-down  Electric  Lamp      lllc      C  W  W  111  W  ITI  I  W  A  !■ 

ever  Invented. 

Style  1— Pull  string  for  bright  or  dim.    Style  2— For  variation  In  llghl  turn  bulb  one  way 
or  ttie  ottier.    Write  for  booklet  and  prices.    All  voltafles  and  bases. 

ECONOMICAL  ELECTRIC  LAMP  CO.,  123  Liberty  St..  New  York. 
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GUARANTEED 
200  Hours  for 

DIRECT  CURRENT 

AND 

150  Hours  for 

ALTERNATING 
CURRENT. 

The  Jandus  New  Type  In- 
terchangeable is  the  most 
perfect  burning  lamp  ever  placed  on  the  market. 

The  curve  which  it  gives  on  the  recording  ammeter 
is  almost  perfection.  The  mechanism  is  exceedingly 
simple.  The  case  is  of  handsome  Colonial  design.  The 
remarkable  life  we  obtain  from  this  lamp  places  it 
beyond  competition  in  every  way. 

We  could  not  do  much  more  than  send  you  this 
lamp  and  let  you  try  it  for  yourself.  The  manufac- 
turers back  us  and  we  back  you.  If  the  lamp  don't  do 
what  we  say,  then  we  are  the  losers — not  you.  There- 
fore, why  not  send  for  it  to-day— right  now?  We  will 
give  you  the  30  days'  trial,  and  we  will  take  it  back  if 
it's  ni)t  satisfactory.  We  say  this  because  we  know 
that  it  will  not  come  back,  if  you  are  really  in  earnest 
about  buying  Arc  Lamps.  Send  for  the  lamp  or  for 
further  particulars 

EwinoMerkle  Electric  <^. 

ST.  LOVIS,  \J.S.A. 
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CKas.  E^.  Dustin  Co., 

11  Broadway.  -  -  NEW  YORK. 

Electrical  and  Steam  Machinery 


DIR.ECT-CONNECTED  RAILWAY  UNIT. 

225  K.  W.  Generckl  Electric.  550-volt  genera.tor. 
type  nti.  p.,  class  6-225-120,  ForiT\  E,  direct  con- 
nected to  16>4-30>^x30  Buckeye  horizontal  cross- 
compound  engine. 

Reak.dy  for  imnnedi&te  delivery  and  in  excellent 
condition. 

ALTERNATORS 

One  200  K.  W.  Ft.  Wayne  "Wood,"  1.100  volts,  140  cycles,  single-phase. 
One  180  K.  W.  General  Electric,  2  300  volts,  60  cycles,  single-phase. 
One  180  K.  W.  Westinghouse,  2,300  volts,  60  oycles,  single-phase. 
One  150  K.  W.  Stanley,  1,100  or  2,200  volts,  133,  cycles,  two-phase. 
One  120  K.  W.  General  Electric,  1,040  volts,  125  cycles,  single-phase. 
One  120  K.  W.  General  Electric,  2,080  volts,  125  cycles,  single-phase. 
One  120  K.  W.  Westinghouse,  1,100  volts,  133  cycles,  single-phase. 
One  90  K.  W.  General  Electric,  2,300  volts,  60  cycles,  Bingle-pbase, 
Two  75  K.  W.  General  Electric,  2,100  volts,  60  cycles,  two-phase. 
One  60  K.  W.  Westinghouse,  2,200  volts,  60  cycles,  two-phase.  ' 

One  60  K.  ^V.  Westinghou.se,  1,100  volts,  133  cycles,  single-phase. 
One  60  K.  W.  General  Electric,  1,040  volts,  125  cycles,  single-phase. 
Three  35  K.  W.  Thomson-Houston,  1,040  volts,  125  cycles,  single-phase. 

RAILWAY  GENERATOHS.  500-550  VOLTS. 

Two  500  K.  W.  General  Electric,  6-pole,  speed,  300  R.  P.  M. 
Two  300  K.  W.  General  Electric,  4-pole,  speed,  400  E.  P.  M. 
Oue  200  K.  W.  Westinghouse,  6-pole,  speed,  510  R.  p:  M. 
Two  200  K.  W.  General  Electric,  4-pole,  speed,  425  R.  P.  M. 
One  180  K.  W.  Westinghouse,  4  pole,  speed,  635  R.  P.  M. 
Onel50  K.  W.  Fort  Wayne,  6-pole,  speed,  550  E.  P.  M. 
One  110  K.  W.  Eddy,  4-pole,  speed,  600  R.  P.  M. 
One  100  K.  W.  General  Electric,  4-pole,  speed,  650  R.  P.  M 
One  100  K.  W.  Walker,  4-pole,  speed,  760  R.  P.  M. 
Two  100  K.  W.  Edison,  bi-po'ar,  speed,  620  R.  P.  M. 
One  90  K.  W.  Thomson-Houston,  4-pole,  speed,  700  R.  P.  M. 
One  80  K.  W.  General  Electric,  4-pole,  speed,  700  R.  P.  M. 
Three  62  K.  W.  Thomson-Houston,  Type  D,  speed,  900  E.  P.  M. 

DIRECT-CONNECTED  UNITS,  125  AND  250  VOLTS. 

One  60  K.  W.  Eddy,  4-pole,  125-volt  generator,  with  13x12  Buffalo  Forge  engine 
Brand  new. 

One  60  K.  W.  Bergraann,  6-pole,  125-yolt  generator,  with  12x14  Watertown  engine. 

One  50  K.  W.  Commercial,  6-pole,  125-volt  generator,  with  8i'4-13xl2  Armington  & 
Sims  tandem  compound  engine. 

One  50  K.  W.  unit,  consistlog  of  two  25  K.  W.  General  Electric,  4-pole,  125-volt  gener- 
ators, with  one  triple  Expansion  vertical  engine. 

One  25  K.  W.  General  Electric,  6-pole,  125-volt  generator,  with  9^x10  Armington  <fe 
Sims  engine. 

Two  25  K.  \V.  Westinghouse,  6-pole.  250-volt  generators,  each  with  9x10  Ball  &. 
Wood  engines. 

ENGINES. 

One  22  and  40x60  Watts-Campbell  Corliss  cross-compound,  600-800  H,  P. 
One  20  and  36x48  Wheelock  crosi-compound,  500-700  H.  P. 
One  14  and  17x36  and  42  Slater,  twin,  400-500  H.  P. 
One  24x48  Hamilton  Corliss,  450  H.  P. 
One  23x48  Harris  Corliss,  400  H.  P. 
One  18x48  George  H.  Corliss,  250  H.  P. 
One  16x42  Providenca  Greene,  200  H.  P. 
Two  18  and  30x16  Westinghouse  Compound,  250  H.  P.  each- 
Three  ISyjxlS  Armington  &,  Sims,  250  H.  P.  each. 
One  16x16  Erie  Ball.  175  H.  P. 
Two  14x13  Armington  &  Sims,  150  H.  P.  each. 
One  12x34  Brown,  100  H.  P. 
One  10x14  Straight  Line,  75  H.  P. 

This  is  not  K  complete  list.  Sand  for  Bulletin  or  write 
for  quotation  on  a.nything  you  intend  purchOLSing. 

We  ha.ve  Bl  large  stock  of  direct-current  genem.tor9 
&nd  motors  of  all  voltages.  Also  SLlterneLtlng-current  motors 
a^nd  a.rc  genera-tors, 

Babcock  &  Wilcox  and  return  tubular  boilers. 

Transformers,  arc  l&.mps,  street  ra.ilway  cars  and 
equipment. 


Let  us  maLke  yo\i  a  proposi- 
tiorv  for  the  p\ircKaLse  of 
any  appa^raLtvis  yo\i  may 
haLve  for  dispos^Ll. 


H 
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ANOTHER  STYLE 


o  p- 


CABLE  PROTECTION 


(FUSES    ONLY    WITHOUT    CARBONS) 


There 

is 

Absolutely 

No 

Argument 

About 

The 

Efficiency 

of 

Sterling 

Apparatus. 


TYPE   24B-A 


It 

Stands 
at  the 
Head- 
in  Every 
Feature 
and 
Particular 
and  is 
Fully 
Guaranteed. 


MADE    ONLY    BY    THE 


STERLING  ELECTRIC  CO. 

LAFAYETTE,    IND. 


NOTICE  TO  THE  TRADE. 


The  Edison  Primary  Battery  is  fully  protected 
by  patent,  No.  430,279,  dated  June  17,  1890, 
granted  to  Thomas  A.  Edison.  The  use  of 
renewals  purchased  from  unauthorized  persons 
is  an  infringement  of  this  patent,  and  will  be 
treated  as  such  by  this  company.     ::     ::     ::     :: 

EDISON  MANUFACTURING  COMPANY. 

ORANGE,  N.  J.,  U.  S.  A. 
83  Chambers  Street,  New  York.         304  W&b&sK  Avenue,  Chicago. 


ROOM  612:AUDIT0RIUM 
CHICAGO. 

DECEMBER  8-9-10. 

Interstecte  Independent 
Telephone  AssociaLtion 


»•  t 


The  Automatic  Electric  Company 
will  exhibit  a  working  exchange 
showing  the  operation  of  a 
10,000-station  automatic  switch- 
board. It  will  be  by  long  odds 
the  most  interesting  exhibit  at  the 
Convention.     Do  not  fail  to  see  it. 


^ 





Mil 


WESTERN  ELECTRICAL  SUPPLY  CO., 


ENGINEERS  AND  BUILDERS 


ElectriG  Railways,  Lighting  and  Power  Plants. 


Western  Electrical  Supply  Co., 


Chemical  Building, 


ST.  LOUIS,  U.  S.  A. 


Est!  lates  Furnished. 


TRANSMITTER. 


RECEIVER. 


JUNIOR  TYPE  CLASS 


WIRELESS  INSTRUMENTS. 


Thos.  E.  Clark  Wireless  Tel-Tel.  Co. 

MAIN  OFFICE,  309  Stevens  Building, 

Cor.  Washington  and  Grand  River  Aves.,  •  DETROIT,  MICH. 

FACTORY:    PONTIAC,    MIOH. 

Mfrs.  Wireless  [nstbuments 

For  Short  or  Long  Distance 

electrical  specialties 

SPARK  COILS 

FOR  AUTOMOBILE  GAS  ENGINES,  ETO. 

Send  Stamp  for  No.  9  Bulletin.   Just  Out. 
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Kellogg 
Claims 


We  do  not  claim  thaLt  "'our  instruments  con- 
tain all  of  the  good  features  o{  others  on  the 
nvarket,"  because  BlII  of  the  good  features  might 
not  work  well  together. 

BUT  WE  DO  CLAIM  that  o\ir  apparatus  is 
so  good  and  distinctive  and  of  such  high 
character  that  nothing  but  the  .best  results  are 
possible.  By  best  results  we  n\ean  HIGHEST 
EFFICIENCY.  PERMANENCY  and  LOW 
COST  of  MAINTENANCE. 


Kellogg  SwitcKboaLrd  i^ 
S\jpply  Comparvy 

GREEN    AND     CONGRESS    STREETS 

CHICAGO 


346  Broa^div&y 
New  York 


Electric  Bldg. 
Clevela.nd 


Keystone  TelepKone  Bldg. 
PhllcLdelpKla 


NEW   PRICES 

New  net  prices  on  all  goods  contained  in 
our  5S0-page  catalogue  No.  14.    Send  fpr  it. 

MANHATTAN  ELECTRICAL  SUPPLY  CO. 


New  York 


Chicago 


ROBT.  FERRIS'  BOOK 
ON  METERS 

IS  so  SIMPLE  THAT  ONE  WONDERS 
AT  THE  COURAGE  OF  THE  AUTHOR 

ITTELLS  JUST  WHAT  SOME 
PEOPLE  THINK  THEY  KNOW. 

Written  expressly  for  the  men  who  handle 
the  pliers. 
Sent  prepaid  on  receipt  of  $1.00.    Address 

ELECTRICIAN  PUB.  CO., 

CHICAGO. 


510   Marquette  Bldg., 


MAGNET  WIRE 


ROUND, 
SQUARE 

AND 
RECTAN- 
GULAR. 


TRADE  MABK.. 


MANUFACTtlRED  BY 

Columbus  Insulated  Wire  and  Brass  Co. 

COLUMBUS,  OHIO. 


BUY  YOUR  BOOKS 

FBOM  THB 

Electrician  Pub.  Co..  6 1 0  Marquette  Bldg.,  Chicago. 


Stromberg-Carlson 
Generator  Call 

Telephones 


Are  sold  at  a  higher  price  and  the  sales  are 
double  those  of  any  other  make. 

The  "other  kind"  at  a  lower  price  is  not 
sold  for  your  own  benefit. 

No  other  telephone  can  compare  with  the 
telephone  we  are  putting  on  the  market 
equipped  with 


New  Ringer 

yVeiv  Lightning  Arrester 

New  Transmitter 

The  price  is  only  a  trifle  higher  than  the 
average. 

The  small  difference  in  first  cost  may  mean 
dollars  later  on.  We  are  always  glad  to  mail 
illustrated  printed  matter  to  those  interested. 


iVeiv  Generator 
New  Hoolc-Switcit 
New  Receiver 


We  publish  bulletins  on  different 
classes  of  apparatus. 


STROMBERG-CARLSON 
TELEPHONE  MFG.  GO. 

Genl.  and  Eastern  Sales  Offlee,  Rochester,  N.Y. 
Sales  Departmeat,  Cliicaifo,  111. 
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CATERING 

TO     THOSE     WHO 
DEMAND     QUALITY. 

American 

Electric  Teleplione 

Company 


MAKERS 
OF    THE 


EXPRESS    SWITCHBOARDS 


HOTEL 

TELEPHONE  CHICAGO 


ILL. 


A  Spring 
Binding  Post 

Grips  any  size  wire  and  holds 
it  so  firmly  that  a  loose  con- 
tact is  impossible.  Wire  can- 
not jar  loose.  Just  the  thing 
for  all  kinds  of  wire  con- 
nections. Cheaper  than  any 
good  screw  post  on  the  mar- 
ket, and  can  take  the  place  of 
an  expensive  one.  Send  for 
PRESS  sample. 

..DOWN  '^'^^ 

HERE  Fahnestock  Transmiffer  Go. 

74  Cortlandt  Street 
NEW    YORK    CITY 


"INTERNATIONAL" 

Mechanical  self-restoring  Drop  Switchboard, 

JUST  OUT 

But  nearly  2,000  drops  capacity  and  oemplete  Cen- 
tral Office  Equipment  have  already  been  sold.  It 
is  full  of  new  up-to-dat«  substantial  features, 

A    MONEY  AND   TIME   SAVER. 

A  sample  of  the  working  parts  will  be  sent  to  pros- 
pective purchasers  on  request.    We  manufacture  j 
everything  in  the  way  of  apparatus  for  any  tele- 
phone system. 

INTERNATIONAL  TELEPHONE  MANUFACTURING  CO. 

CHICAGO,  U.  8.  A. 
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DEARBORN  VEGETABLE  FEED  WATER  TREATMENT. 


.N    boii-e:i 


SEND    WATER    FOR    ANALYSIS. 


DEIARBOIRIM     ORLJO    &    OHIEIIVII^ AL.    \AAOIRKS, 


I  ao  LIBERTY  STREET    NEW  YORK. 


IO.BRANCH  OFFICES  IN  U.  S. 


27-34  RIALTO  BUILDING,  CHICAGO. 


D I X  O  N  '  S  graphite  re- 
Bistance  rode  have 
met  the  ueeda  of  electrical 
engineera  all  over  the 
world.  They  are  made  of 
any  rtBlataDce  and  any 
Blze  up  to  twelve  inehea 
iongandoneineli  in  diam- 
eter. Ask  for  booklet  12:>N 
Joseph  Dixon  i,'nrcim,E 
CoMp AMY.  Jersey  city, N.J. 


JEFFREYS;  mCHHIERL 


■     FOR  CATALOGUE, 

ADDRESS 

THE  JEFFREY.  MFG.'CO. 
CfiU!M"S,0.   : 


THE  WILLIAM  TOD  CO. 


BUILDERS  OF 


CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


Main  OfFice  and  Works: 
YOUNC8TOWN,  OHIO. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,    PA. 


S.    MORGAN -SMITH    CO., 


McCormick  Turbines 

4,000  H.  p.,  72  feet  head, 
arranged   to   drive  generator 
and  a  single  turbine  to  drive 
exciter.      Five  settings  buf.t 
for  the  Hudson  River  Water 
Power  Company's  Spier  Falls   - 
plant  and  14  palri  51  inch  for  t 
their  plant  at  Mechanlcsvllle,  i, 
N.  Y. 

Write  for  catalogue,  if  con-  • 

templatlng  purchase 

of  turbines. 

York,  Pa.,   U.  S.  A.  . 


»70  Federal  St..  Boston,  mrss. 


REG.TRADE MARKS  Jhe  Rhosphor Bronze  SmeltingCo.Qmited, 
2200  Washington  AVE.,PHiLADELPHiA. 

I      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
1NGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

>ruri,M-u»^"  — DELTA   METAL 

y^^  CASTINGS,  STAMPINGS  and  FORCINGS 

ORIGINAL  AND  Sole:  MAKEFis  IN  THE  U.S. 


IDEAL    FIRE    PROTECTION    FOR    ALL 
ELECTRICAL   APPARATUS. 

Highest  Awards  at  National  Export,  Central  Canadian, 
Pan-American  and  Charleston  Expositions. 


MONARCH    FIRE 
247-249  Pearl  St., 


APPLIANCE    CO., 

New  York  City. 


/FIBRE-GRAPHnd 
COMMUTATORS 

brush:  M 


,  ■it\.^-\-Me>wcia\Hc 
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There's  No  Friction 

with  the  Fibre-Graphite  Commutatoi  Brueb. 
Being  90  percent,  p'jre  graphite,  It  insures  low 
resiBtancCf  DO  iparklog  under  a  varying  load,  and 
longer  wear,  TLere  is  no  greasing  required. 
The  Fibre-Graphite  is  therefore  the  moat  ecoo 
Qomic  brush  oa  the  market.     Send  for  price  list. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

5IS5  Wakefield  SI.,Gernian1own.  PHILADELPHIA. 


THETELEPHONEHAND-BOOK 

BY 

HERBKRT  LAWS  WEBB. 

Prices  I  00. 

A  complete  and  practical  work  in 
handy  pocket  size. 


PU  *LI-HED  BY 


THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  HuPding,  Chicago. 


NiCKELKgATE. 

%Nevgork.Chicago^  StLouisKH 

Offers  Three    Express  Trains 

Every  Day  between 

CHICAGO 

and  All  points 

EAST 

Through  Cleveland  and  Buffalo 

Tfirough  Sleeping  Cars 

Day  Coaches  and  Dining  Cars 

Individual  club  meals,  ranging  in  price  from 
35c  to  SI. 00:  also  service  a  la  carte.  Midday 
luncheon,  50c. 

CHICAGO  DEPOT :    La  Salle  St.  Station. 
CITY  TICKET  OFFICE:     111   Adams  St. 

JOHN  Y     CALAHAN,  Gcnerhl  Aoent 
113  Adams  Street,  Room  298.  CHICAGO 


WRITE  DEPT.  D  FOR  CATALOG. 


SAMSON  TURBINE 

During  the  FORTY-ONE  YEARS  we  have  been  in 
this  business,  we' have  been  constantly  on  the  alert  for  NEW 
IDEAS.  We  have  been  adding  IMPROVEMENTS  to 
our  turbines  and  eliminating  all  weak  features.  The  SAM- 
SON is  the  outcome  of  our  experience. 

JAMES  LEFFEL  &  CO., 


SPRINGFIELD,    OHIO, 
U.  S.  A. 


Western  Electrician.! 

Want  Ads 


(uli:3.  . 


'  The  King's  Highway." 


TO   THE 

GATEWAYS  OF   COMMERCE 
THROUGH  THE 
CENTERS  OF  POPULATION 


adding  greatly  to  the  interests  of 
your  journey,  witliout  increasing  its 
expense  beyond  what  you  would 
expect  to  pay  for  ilie  "best,"  whicli 
you  secure  it  you  travel  by  the 

NEW   YORK    CENTRAL   LINES. 


A  Copy  of  "Four-Track  Series"  Xo  13. 
"Urban  Population  in  1 900  "  will  be  sent 
free,  on  receipt  of  a  t«o-cent  stamp  by 
George  H.  Daniels.  General  Passenger 
Agent,  New  York  Central  A  Hudson 
River  R.  R.,  Grand  Cenlral  Station,  New 
York. 


/    THE    \ 

/  ONIiY  \- 

/       WAY       ^ 

Chicago! 


&  ALTON 


RAILWAY 


THE   BEST    FHEIGHT   AND 

PASSENGER    LINE    IN 

THE  COrNTKT. 

WHEN  OUH  SOLIdTOHS 

CALL  y 

\^  "GIVE   THEM  / 

\     ^     / 

V    SHOW"// 
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ARNOLD    ELECTRIC 
POWER  STATION  Co. 

Engioeers,  Contractors  for  Complete 

Electric  Plants.    Results  Guaranteed. 

sriTE  1S39.  MVRQTJETTE  BLDG..  CHICAOO. 

NEW  YORK  OFFICE:  7H  TRANSIT  EL1>Q. 


BUTTERFIELD,  J.  F.  I   |  FELT,  CHAS.E.  &CO 


ELECTRICAL  ENGINEER  AND  CONTRACTOR. 
I  Complete  Telephone  Exchanges  Built  and  Ma- 
i  terial  Furnished. 

i  Cable  Construction  and  Uoderground  Conduit 
1  Construction  r  Specialty. 

[  Room  595, 113  Adams  Street.       CHICAGO,  ILL. 


CHAS.  L.  BROWN, 

Contracting  Electrical  Engineer. 
804  Fisher  Building, 
[  Telephone  Harrison  3698.       CHIC^ 


Byllesby,  H.  M.  &  Co.  I 

(Incorporated) 

ENGINEERS 

Design,  Construct  and  Operate  Railway,  Light, 

Power  and  HydrauUc  Plants. 

Examinations  and  Reports. 

ew  York  LI  fe  Building,       -      CHICAGO,  ILL. 


CRUMB,  W.  H.  &  CO 

Engineers      Contractors, 

telephone  engineering  and 
construction. 

1263  Monadnock  Bldg,,  -  Chicago. 


Mechanical  and  Electrical 

Engineers, 

1155-56  MonadnocltBlk.,  Chicago. 

Specifications,  plans  and  estimates  for  elec- 
trical installations.    Inventions  developed.  , 


KOHLER    BROS. 

I  Contracting     Electrical    Engineers, 

Lighting  Power  Railways, 

1804-1806-1808.1810-1812  Fisher  BQilding, 

CHICAGO. 


I  Long  Distance  Phone  Central  2118. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR, 
SPEC1ALT1B3— Central  station  Heating  Plants, 
I  Water   Works  Steam  Plants,  Electric  Light, 
I  Qaa  and  Street  Railway  Plants. 

1  I220-2I  Marquette  Building,    CHICAGO. 


Freeman  &  Co., Ernest 

ELECTRICAL    CONTRACTORS  j  | 
AND    ENGINEERS     J 
12  Dearborn  Street  -  CHICAGO 

Teleplione  Central  436 


STANTON,  LE  ROY  W. 

Consultiog  Telephone  Engineer. 

plans.  Specifications  and  Saperrlslon  of  In- 
fltallatlon  of  complete  telephone  pl&ntb 
Special  Reports  on  Telephono 
Properties  and  Apparatus. 

411  Electrical  Bldg.,  Cleveland,  Ohio. 


ENGINEERS 

Represented  in  this  "Directory"  are 
enabled  to  come  in  touch  with  many 
prospective  customers  who  cannot  be 
reached  through  any  other  source. 


H.  J.  Mlnhinnlck. 
Sec.  andGen'lSup't. 

General  Engineering 

C^       nTTTTT  Consulting  and 

U. ,     X  nr*    ContractlngEnglneers. 

Telephones.ElectricLlght.FowerTranBmlBslon 

Suite  1112.  i;t5  ADAMS  ST.,  CHICAGO. 

Long  Distance  Teleplione  Central  478. 


Telephone  Main  3123. 

WILMERDING,  C.  H. 

CONSULTING  ENGINEER 
1100  Old  Colony  Blflg.,  CHICAGO. 


C.  W.  Cabman.  M.  a  Haktman.  ] 

Carman,  Chas.  Whitney  | 
&Co., 

CONSULTING   ENGINEERS. 

88  La  Salle  Stkeet,  CHICAGO. 


Humphrey,     Henry    H., 
CONSULTING  ENGINEER. 

Central  Lighting  Stations, 

Electric  Power  Transmission. 

Suite  1305,  ::hemical  Bldg.,      ST.  LOUIS. 


DUGALD  C. 
WILL'AM  B. 


JACKSON, 
JftCKSON. 


MEMBEPS 

AMERICAN    INSTITUTE   OF    CLCCTRICAL    ENGtNCCRS 

AMERICAN   SOeie -Y    OF    MCCHANtCAL    (NGIMCERS 

AMERICAN    SOCIETY    OF    CiVIL    ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,    WIS. 


BUY 


Your  Electrical  Books   of  the  Electrician 

Publisliing  Co.,  Suite  510  flarquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so , 


FOR 

A I     M"V"P*  ELECTRICAL 
Vl     II    IE  PURPOSES 
A I    11   I    r   PLAIN  OR 
wiBiH   I    ■■  ENAMELED. 

THE  MONSON  BURMAH  SLATE   CO. 

PORTLAND,    ME. 


BULLETIN 
No.  172 


G.I. 


STANDS    FOR    ELECTRICAL  AND   MECHANICAL   PERFECTION. 
B  ulimf  Inm,     B  lum  print  m.     Phot  ogr  m  n  h  a  ,     E*t  Imat  mm.     Etc.,     Mallad     Upon     Application, 

GENERAL  INCANDESCENT  ARC   LIGHT  CO.,   NEW  YORK,   N.  Y. 


220  Devonshire  St.,  Boston.  Ma«s. 
1218  Marquette  Bldg.,  Cblcago,  III. 


63'^  CPntury  Bldg.,  St.  Louis,  Mo. 
173  J  obampa  St.,  Denver,  Colo. 


510  New  EnRiand  Bide.,  Cleveland,  Ohio. 
319  Hayward  Bldg.,  San  Francisco,  Cal. 


67  Perin  Bldg.,  Cincinnati,  Ohio, 
115-117  Cannon  St,.  London,  E.  C.  Eng. 


'^-         '       \\ 


m  K 


BULLETIN 
No.   94 


BULLETIN 
No.    60 

BULLETIN 
No.  240 

BULLETIN 
No.  6B 

BULLETIN 
No.  51 

BULLETIN 
No.  190 

I^ 
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CEDAR  POLES 


Prom  le  Feet  to  70  Feet. 
SPECIAL   PRICES  ON  SMALL  POLES. 


C.n.WORCESTERCO. 

SUITE   IZ06  TRIBUNE  BLOG.  CHICAGO. 


WHITE  CEDAR  POLES 

Shipped  from  our  yard  at  Minnesota  Transfer,  within  forty-eight  hours  from 
the  time  we  have  your  order.     Good  poles,  too. 

I  PAGE  &  HILL  CO.,  1030  Lumber  Exchange,  Minneapolis,  Minn. 


Michigan  Poles 


White  Cedar. 

Good  Stock.  Quick  Shipmonls. 

PERRIZO  &  SONS,    -  Daggett,  MIcli. 


We  Make 
a  Specialty 

of 

Teleplione 

Poles. 


30.  35  and  40  ft. 

6  and  7  in.  Tops. 

FOR 

TROLLEY 
LINE 

Construction 
Always  in  Stock 


POLES 


YARDS: 

Menominee,  Mlcb. 
Escanaba,  " 
Cloquet,  Mian. 
Heron,  Moat. 
Cabinet)  idabo. 
Chicago, 


M.KLEIN    &  50N. 
Send  2c  stamp  for  new  catalogue  No.  6  of 

KLEIN'S     TOOLS 

For  Eiecirical  Workers 
and  Line  Builders. 

IVIATHIAS  KLEIN  &  SONS. 

81  W.  Van  Buren.St.,  Chicago,  III. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS, 

Large  Stock  Constantly  on  Hand 


Poles 


M9mj§^m'w*m*wm*'m\ 


CEDAR  POLES  ' 


'^ 


[ 


THE 

Vaieniine^Ciark  Co, 

234    £a    Sails    Stpset,   CHICAGO 

YARDS: 
PInconnlnff,   Mich.  Oreaa   Bay,    Wis.  Mow  London,    Wis. 

^-*^*^^-*--"'--  '■-*'*--'^--  ^-^.^-.^  III! a  miifctii 


AS  SIMPLE  AS  ITS  NAME. 


The  Telephone 

By  J.  E.  HOMANS,  A.  M. 

352  pages. 

Cloth,  Price  $J.OO. 

An  up-to-date,  practical  treatise  on  the 
construction,  theory,  installation,  care 
and  management  of  telephones  and  their 
appliances. 

Sent  prepaid  on  receipt  of  price. 

Electrician  Publishing  Co., 

510  Marquette  Building,        Chicago,  III. 


STANDARD    TIE    COMPANY,  1217-23  Chamber  of  Commerce,   Detroit,   Mich. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.  W.  PHELAN, 

277  Broadway,  NewYork 


POSTS.  RAILWAY  TIES.   SHINGLES.  ETC..  ETC. 


THE  MORSE  CEDAR  CO., 


Manufacturers  and 
Producers, 


SAGINAW,  MICH. 


Preserve  Your  Copies 


OF  THE 


'^  Western  Electrician. 


BINDERS  81.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Mnrqwetto  BnlHlBg,        •       -       •       •       OHIOAeo. 


CEDAR  POLES  SED^'^hils"""^ 

SPECIAL    PRICES    UPON    APPLICATION. 
PROMPT    SHIPMENT    A    SPECIALTY. 

A.  E.WHITMORE,  230-31-32  Lumber  Excliange,  Minneapolis,  Minn. 


PINS 


TOWERS  PIN  &  BRACKET  GO. 

ELLIJAY,   CA. 

MANUFACTUnrRS     OP 

Locust  and  Oak  Pins  and  Brackets. 


BRACKETS 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBIAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


CEDAR 

H.  M.  LOUD'S  SONS  00.,  Au  Sable,  Mich. 


POLES, 
POSTS, 
TIES, 


TIES 


Yellow  Pir\©  stock.  100.000 
6x8-8  ft.  Chestrwit  »r\d  Oak, 
large  stock,  startdard  sizes. 


Manufactured   by 

ECGLESTON  LUMBER  CO., 

29  Broadway,  NEW  YORK. 


Dfll     EC    '  Iorv<  lea.f  Yellow    Pine 
■'■■■PS    I  octBLgonal  a.r\d  square, 

.■     *»i»^^^    (.  Chestnvit  and   Cypress.  ■Prompldtliiltritj  yrom  jIacK.  J^'>^ 

I  Yellow  Pine  Cross  Arms,  Pins  and  Brackets,  y orKcHy  yard,  or  dir.c,j^rommiih 
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CEDAR--PDLES 

LINDSLEY      BROS.      CO.  THE    LINDSLEY    BROS.      CO. 

(MICHIGAN       POLES)    CMICAGD.  :  (WESTERN     P  OLES  )  SPOKAN  E.    WASH. 

ADDRESS      INQUIRIES    TO      GENERAL      OFFICES        TRIBUNE:      BLDB.    CHICAGO- 


YOUR  NEXT  POLE  ORDER 

is  what  we  want  to  hear  about.    If  we  didn't  get  the  last  order.  It's  even  chances  that  we  both 
lost  money;  but  that's  s,oue  by. 

Let  us  near  from  you  about  the  new  one;  right  now. 

MALTBY  LUMBER  CO.,  509  PHENIX  BLOCK,  BAY  CITY,  MICHIGAN, 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


CEDAR  POLES 

CARNEY  BROTHERS  COMPANY, 

610   Chamber  of  Qommerce,   CHIQACO,'  !!,[,. 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG  LENGTHS  A  SPECIALTY. 

YARDS;  j|D*HO.^^ 

WESTERN  LUMBER  &  POLE  CO.,     •     Main  Office,  DENVER,  COLO. 


IPa^^u^W^  0Mi^tjoJ6xf  $.W^>wvftV  jtjverw  ^     *1PaoAvwc«a</  ftM^*MvoW^Uw.   SAeixAMKWrw^Xc^. 


IDAHO,  WtSCOMStM, 
MIGHIGAM  ...... 


CEDAR  POLES 


FOR  TELEPHONE,  TtLEGRAPH, 
ELECTRIC    LIGHT,     TROLUY. 


POSTS,    POLES.    TIES    AND    EVERYTHING    IN    WHITE    CEDAR 

YARDS      IN    IDAHt)      ANI>'aT      AVASHBIKS,      PI.IMMEUAXD       BRULK,      WISCONSIN. 


JOHN.  H.  FOWLER 


GENERAL  OFFICE:     1705  FISHER  8L0G..    CHICAGO. 
ii.,.-k  nm™  .  i  Washburn.  Wisconsin,  md 
Branch  Olfices.  I  Spokane.  Washington.    . 


FOWLER-JACOBS  CO. 


VISIT  US  AT 
ROOIUI    610 
AUDITORIUM. 
INTERSTATE 
CONVENTION, 
DEC.  8-9.10. 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 


PRODUCERS.  We  want  your  Inquiries  always. 


ALL 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


MECHANICAL 

Engineers  interested  in  electricity  should  send  tor  our  complete 
Catalogue  (mailed  free  to  any  address).  Any  electrical  book  pub- 
lished  sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO.,  •  olO  Marquette  BIdg..  Chicago. 


POLES  TIES, 


CROSS  ARMS  AND  YELLOW  PINE 

to  order.    Write  us  your  requirements. 

■  MAUS  &  C0..<'"°  >  420  WalnutSt.,  Philadelphia,  Pa. 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,    MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years' 


TIES. 


Telephone  Troubles  and  How  to  Find  Them, 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H  Hyde  and 
J.  A.  McManman. 


NINTH  EDITION. 


52  PAGES. 


PRICE,  25  CENTS. 


The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 

book  a  great  help  in  locating  telephone  troubles  and  remedies  therefor. 

Considerable  new  matter  has  been  added  in  this  edition. 


Sent  prepaid  on  receipt  of  price  by  the  ' 

Electrician  Publishing  Co..  ^'°'^S1,?,"clco°""^'"''' 


CEDAR  POLES  AND  POSTS 

W^  MUELLER    COMPANY 

Main  Office  IEII-I2-I5  MorQuetfe  Bu/lding 

CHICAGO. 


MICHIGAN  WHITE 


PROMPT  SHIPMENTS. 


LARGE  STOCK. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 
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The  Nernst  Lamp 


-  ^-it-'---  =<l-''^--'-'-i'>^3<:i„^,-,:.-. 


The  excellence  of  any  product  de^ 
pends  largely  upon  the  facilities 
afforded  for  its  manufacture. 

This  well  lighted,  commodious  fac- 
tory is  equipped  throughout  with 
every  modern  facility  for  turning 
out  such  a  finished  article  as  the 
Nernst  Lamp. 


Electrical  Supply  Dealers 

will  send  Illustrated  Booklet  No.   6 -describing  the  efficiency  and  economy  of  the  Nernst  Lamp 

or  address  any  Sales  Office  of  Nernst  1  amp  Co. 

Pittsburgh,  Fay t tie  St.  and  Garrison  Place;  New  York,  Hanover  Bank  BIdg.;  Boston,  Board  of  Tiade  i  IJg.; 
Philadelphia.  Real  Estate  Trust  BIdg  ;  Chicaso,  ^atlonll]  Life  Bldg. 


r 
I 

X 

I 

i 


SCHEEFFER  INTEGRA  TING 

WATTMETER 

TYPE  £  FOR  ALTERNATING  CURRENT       TYPE  F  FOR  OIREOT  OURRENT  OIROUITS 

DUST    AND    BUG    PROOF 
IMPROVED  CONSTRUCTION 


TYPE  E. 


TYPEF. 


fHovIng  ttarts  are  extremely  light. 
Insuring  a  highly  sensitive  mnd  ao" 
curate  meterm 


WRITE  FOR  PRICES  AMD  DtSORIPTIVE 
LITERATURE. 


DIAMOND   METER 
COMPANY, 


ALTERMATIMO  OURREMT. 


Peoria,  III., 


U.  S.  A. 


! 


DIRECT  CURRENT. 
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Electrical 

Machinery 

For  the  modernizing  of  lite  IVIill, 
Shop  and  Factory, 

Engineers    for    up-tO'dafe    methods 
oi  et/uipmentm 


Crocker  '  V^heeler 
Company 

Manafacturers  and  Electrical  Engineers, 
AMPERE,  N.  J. 

BRAMCH    OFFICES   IM   ALL    LARGE  CITIES. 


ELECTRICAL  MACHINERY 

Built  in  capacities  up  to  1,500  K.  W. 
Belted  or  Direct  Connected 


If  you  are  in  the 

market  for 

high  grade    machinery 

for 

Hghting,  power   or 

railway    service 

kindly    communicate. 


1        Direct  Current  Engine  Tyju'  Geneialor 


Modern  Design  Accurate  Construction 

Unequaled  Performance 


NATIONAL   ELECTRIC  COMPANY 


MILWAUKEE 


CHICAGO:  Old  Coloay  BnlldInK 
PITTSBURG:  Ocllatly  &  Co. 


SEATTLe  ind        j  Kllbourae  & 
SAN  FRANCISCO :  I  Clark  Co. 
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ALLiS-GHALMERS  CO., 

CHICAGO,  U.  S.  A. 


Reynolds  Corliss  Engine, 


Sole  Builders 
of 

BEYNOIDS 

CORLISS 

ENGINES 

For  All 
Power  Purposes 


SPECIAL  ENGINES  FOR  ELECTRIC  LIGHT  and  STREET  RAILWAY  PURPOSES. 

RIEDLER   PUMPS   AND   AIR   COMPRESSORS. 


KARTAVER11 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBINiLi 

For  Electrical  and  Mechanical  Purposes,  Railway  Dust  Oturds,  WMtiii 
and  PackiUlgs.    Patent  Insulating  Cleats. 


UAIKTFA.OTITBED  BT 


THE  KABTAVEIIT  MAHUFACTUBIHQ  CO.  Wilmington,  Oil 

VULCANIZED  FIBR 

Highest  grades  for  electrical  insulation  and  mecbanical  purposes,  in  sbeeti, 
tubeSf  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 

WIRES^CABLES 

HIGH-GRADE,  RUBBER-COVERED,  WEATHER-PROOF, 

Magnet,  Offick.  Anniinc'iator  WiitE. 

HAZARD  MANUFACTURING  CO., 


Generai-  Office  ant>  Wokks, 
WUkeshiirre,  I'a. 


Kew  Youk  Office,  Chicago  Office, 

00  Uey  St.  1201-2  Marquette  UWg, 


(( 


E" 


ROTARY  FLUSH 
SWITCHES, 


THE  HIGHEST 

GRADE  IN 

EVERY  PARHCULAR. 

MANUFACTURED  SV 

THE  HART  MFG.  CO. 

HARTFORD,  CONN. 


STURTEVANT 
ELECTRIC    FANS 

ARE  SPECIALLY  DESIGNED. 


Our  immense  variety  in  styles  and  sizes  of  Electric 

Motors  makes  it  possible  for  us  to  construct  high  or 

low  pressure  electric  fans  in  great   diversity  to  meet 

any  possible  conditions. 

Motors  are  built  of  enclosed  or  open  types,  according 

to  the  amount  of  dust  and  moisture  in  surrounding 

atmosphere. 


B.  F.  STURTEVANT  CO. 

185  BOSTON.  MASS. 

Naw  York.        Philadelphia..        Chicago.        London. 


YOST 

SpecidLlties 

=^^  of  the  =^= 

Superior  Sort 


Sockets 
Wall  Sockets 
W.  P.  Sockets 

Rosettes 

SlU  have 

speciat.1  merit 

and  distinctive 

advantages 

J5he 

Yost  Electric 

Mfg.  Co. 


TOLEDO 


OHIO 


■i^.:. 
',:].' 


WATSON 
MOTORS 


Pour  poles,  form  wound 
ventilated  Armatures. 

1 :      .  H.  P.   to  3  H.  P.    110  v.,  220  V. 

and  500  V. 


Manuluctured  by 

THE   MECHANICAL  APPLIANCE   CO. 

MILWAUKEE,  WIS. 

5end  for  Bulletin  SO. 


nodi 


iBIack  Diamond  File  Works^ 


Bst.  1«I63. 


Inc.  1895. 


yt  OVB  eOODSi  ABB  ON  8AI.E  IN  EVKBV  liEABINO  HABDWABE  ^ 
4r|  STOBE  IN  THE  UNITED  STATES  AND  CANAJ>A.  J^ 

I    G.  &  H..BARNETT  COMPANY,  | 


Tw*lvt 
Medals 
Awarded  at 
Inlernallonal 
Exposlllons 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1896. 


*? 


PHILADELPHIA,    PA. 


h^ 


^^^cpc^op^o^cj^^c^o^^op^op^^c^^^^^^o^ 


Vol.   Xnill.      $3.00    PEB    AaiUI.       PuaVhl„s  Co-mpanf.uhkiBo: 


Oi'm-rlBTht,  1902.  by  Electrician 


CHICAGO,  DECEMBER  5,  1903, 


"llSTZcolT^l^'     10  Ceiits  a  Copy.       M.  23. 


JIUIDI     CV  INSULATED 

Jlwlr    l.t  A.  WIRES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF.   UNDERGROUND  AND  SUBMARINE. 

^""r^husIn""^'      The  Simplex  tlectrical  Co., 

MonjilTOck  Block,  CHICAGO.  I  10  State  Street,  BOSTON,  MASS. 


N.  I.  R 


National 

India 
Rubber  Co.'s 


WeSTERN   SCLLING  AGINT. 

H.   R.   HIXSON, 

ll««  MonadTOCk  Block,  CHICAGO 


1889— Paris  JBxposltion, 
Medal  for  Rubber  Insulation. 

1893— World's  Fair, 
Medal  for  Rubber  Insulation. 


0^ 

^^^^r  ^k^^^  TBLE  STANDARD  FOR 

^^■V  '^^^H  RIJRRFR  INiSlTLATION. 

^^^^^*""  H        M.  <.  Sole  Wlanufaoturersof 

Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  ''"io?"  Wires. 
THE  OKONITE  CO.,  Ltd. 

r!rjX);i ^r,tr.i  l«-9.rs.        253  Broadway.  New  York,       ^■"■■■^■■^"'•"?°-?»"'' ""* 


/  ^^«''^'^^\ 

i^^^. 


W.  H.  Hodgins,  Secy. 

INDim  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 
TELEPHONE,  TELEaRAPH  AND  FIRE  ALARM  CABLES. 

All  Wires  are  tested  at  Factory.  JON£SBORO,  IlVn, 


RUBBER  COVERED 
^A/IRKS     A.ND     OABL.KS. 

OFFICK  AND  FACTORY:  BRISTOL.  R.  «. 


CRESCENT  RUBBER  INSULATED 

WIRES  AND  CABLES 


Katlonsl  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

Main  Office  and  Factory,  TRENTON,  i.1 


Mew  York  Otilce, 
S3  BARCLAY  STRECT. 


SINGLE     AND    POLYPHASE 

TRANSFORMERS 


KUHLIVIAN  ELECTRIC  CO., 


Elkhart,  Ind. 


THOUSANDS    IN    USE. 

Bipolar  and   Multipolar  Motors 

from  Vg  to  50  horsepower.  Dyna- 

.^   mos  from  10  lights  to  700.  WeseU 

M^OT  rent.   Good  profits  for  agents.  ■ 

*  The  Hobart  Elec.Mlg.  C«.,Troy,  Ohio 


l-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO.,     PHILADELPHIA 


STCRLtNO     SPECIAL 


DO  YOU  ? 


BUY      LAMPS-OR>BUY      CANDLE      POWCO 


THE  STERLING  ELECTRICAL  MANUFACTURING  CO. 

MtW   TORH,   N.  t.  WARHCN.  O.  CM,CAOO.   ,LL. 


REGULAR      TVPe 


dCAIiTUES 

CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Chelsea,  Mass.,  New  York,  Chicago,  Sao  Francisco. 


Magnets  and  All  Kinds  of  Coil  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MACNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


LIGHT 


If  you  want  light  to  see  objects  below  the  lamp 
USE    SHELBY    LAMPS. 

16  C.  p.  Horizontal  are  14  C.  P.  Vertical.     Other  makes  are 
7  C.  P.  Vertical. 

THE    COIL    DOES    IT-IT'S    FLATTENED. 


LIFE 


The  Longest  Life  at  Best  Efficiency. 
SHELBY      USEFUL       LIGHT      LAMPS. 

Pat.  Oct.  SO,    1 000. 

A  TRIAL   WILL   PROVE   OUR   CLAIMS. 

THE  SHELBY  ELECTRIC  CO.,  SHELBY,  O. 


^ESTIIN  ElEcWical  In^ti'DniBnl  Co., 


Waverly  Park,  NEWARK,  N.  J. 


muDisaUd  Bial 
Stalioa  I&sinunefits, 


Thc*c  In^'.rumeots  are 
oorii-Trucicd  upon  the 
«ame  peneral  prin- 
ciple a?  Our  regular 
SUndATd  Portable  Mrect 
OorrenC  Toltmsterf  aod 
Ammetvn,  but  are  mach 
Urir*T,  aod  the  working 
paru  are  locloaed  in  a 
oeaUy  deal^ned  dast-proof 
caat'lroo  caae  which  «>flect- 
iTaiy  shields  the  laBtm- 
OMDbi  from  dlstarbtiur  Id- 
flaoooea  of  external  mag- 
ftaticSelda. 

BERLi:*— Haropeaa  Wectoa 
nvctrlcml  InrtronwoJ  Co.,  Rlt- 
•Vstrm*N«  No.  <8. 


Weston  Standard    Illnmlnated 

Dial  Patentlal  Indicator, 

Style  B. 


Weetoa  Standard 

Portable  Direct  Beading 
Voltmeter>f  and  I'-TlIIIvolt- 
metent,  Amraeteraand  Mll- 
emm«t6rH,  Watt  meters 
BDdVoltmetcr5,rar  Alter- 
oatlni:  andWroct  Carreat 
Clrcnitfl. 

Onr  portable  InBtrmnente 
arerecofnil^d  iL«0t(mdards 
throtiKbout  the  civilized 
world. 

Onr  Seml-Portabfe  La- 
boratory Standard  Volt- 
metero  iiud  Ammetera  are 
Btlllbtftter. 

Tbcy  are  the  mont  relia- 
ble, abNointe  standar^lB  for 
]UihorRU>r7  nae. 

L<JNl>OK-BUIoa  Brot.. ,  On- 
tarjr  Workn.  Lewlshaui. 


PAKia.  Frasce— E.  H.  Cadlot.  12  Rue  St.  Georges.  Xew  York  Ollloc— 74  Cortlandt  8t, 


Perfection  Dry  Battery 

Power  Motor 


~*:^^Zl_l; 


For  Models,  Small  Fig- 
ures, Sewing  Machines, 
Jewelers'  Lathes,  Dental 
Drills  and  Phonographs 

Windings,  2,  4  and  6  volts 
List  price,  S9.00 

J.  JONES  &  SON 

Manufacturers  of  ClBotrlcal  Apparatus 
64  CORTLANDT  ST.  NEW  YORST  ^HY 


■.;'■ 
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SINGLE  PHASE  MOTORS 


AS  A  MEANS   OF 


increasing  Cenirai 
=====  Earnings  = 


Are  the  )3roper  things  to  push.     We  can  furnish  them 
in  sizes  from   }{   to  35   H.  P. 


WAGNER   ELECTRIC  MFC,    CO., 


ST.  LOUIS,  MO.,  U.  S.  A. 


^^^^^....^  ..^m^.^^^^.Ju..^m...^ ^.^^  ^p  .^  ..^..^t^^^^    .j>^.^^ ^.^^m^M^^^,.M...^a^^^^.,..^  ^^M^^^m 


Telephone  Convention  Report. 

THE  WESTERN  ELECTRICIAN  OF  DECEMBER  12,  1903, 

Will  contain  the  report  of  the  Interstate  Independent 
Telephone  Convention,  which  will  be  held  in  Chicago  De- 
cember 8th-l  0th.  This  meeting  promises  to  be  the  largest 
ever  held  among  telephone  men  and  consequently  the 
above  number  of  the  Western  Electrician  will  be  unusually 
interesting  to  every  one  engaged  in  telephone  work. 

If  you  wish  to  increase  your  business  with  the  Inde- 
pendent exchanges  an  attractive  advertising  announce- 
ment in  the  above  number  would  greatly  benefit  you. 

Copy  should  reach  us  before  December  10th. 


1 


WESTERN  ELECTRICIAN, 

510  Marquette  Building,  Chicago. 


lAbMll 


■Jut 


^ 


•^ 


THE   BABCOCK  &  WILCOX  CO.,  85  Liberty  St.,  N.  Y. 

WATER  TUBE 
STEAM  BOILERS 


BRANCH    OFFICES: 
BOSTON,  36  FeocRAL  strcct. 
PHILftDELPHIA,  1110-1112  NoRrH  am.  bloo 

SAN      FRANCISCO,    63   FIRST   STREIT. 

PITTSBURG,  izte  frick  buildino. 

NEW    ORLEANS,  33S  Caronoelct  street. 

CHICAGO,     121fi    MARQUETTE   BLDG. 

ATLANTA.  EMPIRE  bldc. 
CLEVELAND,  Toe  new  encland  blog. 

MEXICO     CITY,    7   AVENIDA  JUAREZ. 

HAVANA,  CUBA,   lie  1-2  calle  de  la  Habana 


200  Pounds  Working  Pressure 


STEAM 
SUPERHEATERS 


Our  Book,  STEAM,  mailed  free 
on  application. 
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THE  Electric  Storage  BatteryCo. 


MANUFACTURER    OF    THE 


PHILADELPHIA 


'  Cbloribe  Hccumulator 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PRIOE   LISTS   AND   •ESCRIPTIVE   BULLETINS   FORWARDCO   UPON    REttUEST. 


-SALES  OFFICES- 


Pbiladelphia,  New  York,  Boston,  Chtcaoo,  Baltimore.  St.  Louib,  San  Fbamcisco,         Clevbland,  Canada,  Havana,  Cuba, 

Allegheny  Ave.        100  Broadway.       60  State  St.      Marquette  Hldg.    Continental       Wainwright  Bldg.         Rlalto  Bldg.         Citizens'  Bldg,        Canadian  General        G.  F.  Greeowood.  Manager, 
and  19th  St.  Trust  Bldg.  Electric  Co..  Ltd.  Toronto  34  Empedrado  St. 


American  Steel  &  Wire  Co. 


Chicago 


New  York 


Worcesfor 


Denver 


San  Francisco 


BARE   AND    INSULATED  I 

ELECTRICAL  WIRES 


CARBONS 

CONSUMERS  CARBON   CO 

.     LANCASTER,  OHIO,  U.  S.  A. 
Carbons  of  all  kinds  and  for  all  purposes. 


AMERICAN  BRAND 
WtATMCRPROOf  WIRE  ANDC*BIES 


We  always  carry  a  large  stock  of 

WEATHERPROOF  WIRE 

for  prompt  ibipments.     Samples 
and  prices  on  application. 

AyERICAN  INSULATED  WIRE  &  CABLE  CO. 

Main  Office  and  Factory : 
241-247  S.  Jefferson  St.,  CHICAGO,  ILL. 


PUTINUM   FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 
PUTINUM  FOR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
Wi  tell  PUTINUM  In  any  quanllty,  either  large  or  small.    We  buy  PLATINUM   or  anything 
containing  PLATINUM,  in  any  quantity. 


For  Ingindesgent  Lamps  and  EvERrTHiNO  Else. 

B^^ELOIS    <&    OO., 

MANUFACTURERS  OF  PLATINUM   IN  ALL  SHAPES. 

Newark,  N. ).  New  York  Office,  120  Liberty  Street. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co 14 

Allen  Company,  L.  B 15 

Alll3-Chalmers  Company  .    30 

Alloway  Electric  Co 18 

Alphaduct  Mfg.  Co 23 

American  Battery  Co 15 

American  Circular  Loom  Co.  1 
American  Conduit  Company. 23 

Amer.  District  Steam  Co — 

Amer.  Electrical  Heater  Co..  4 

Amer.  EL  Telephone  Co 19 

American  Electrical  Works..  15 
Amer.  InsuL  Wire  &  Cable  Co.  3 

American  Platinum  Wks 30 

American Refl.ALlghtlngCo.  5 
Amer.  Steel  &  Wire  Company  3 
American  Stone  Conduit  Co.  .22 
Arnold  Elec.PowerStat.  CO..I8 

Auiomaiic  Electric  Co 17 

Babcock  <t  Wilcox  Co 2 

BadV.  P.  B 18 

Baker  A  Company 3 

Baker  &  Co.,  W.  E 18 

Bameu  Company,  G.  &  H. ...  30 
Beardalee  Chandelier  Mfg. Co.— 

Beidler  &  Co..  Francis 24 

Berthold  &  Jennings.... 24 

Bo35ert  EL  Construction  Co.  .30 

Brooks.  Hall  L 24 

Brown  Chas.  L 18 

Bryan-Marsh  Company — 

Bryan.  Wm.  H ..18 

Buckeye  Electric  Company..— 

Barch,  Edward  P 18 

Butlerfield,  J.  F — 

Byllesby  ACo.,  H.  M 18 

Byrne  Const.  Co..  M.  P 18 

Carman  &  Co..  Charles  Whit- 
ney  18 

Carney  Bros.  Co 24 

Central  Electric  Co 6 

Central  Manafactnrlng  Co..  .24 


Chicago  A  Alton  Ry 19 

Chicago  Die  &  Electric  Co ...  17 

Chicago  Edison  Co 4,  16 

Chic.  Fuse  Wire  &  Mfg.  Co. .  .— 
Chicago  Insulated  Wire  Co..— 
Chicago  Mica  Co_...^, 14 

C.  M.  &St.  P.  R.R — 

ClarkWireLTel&TelCo.,T.E.19 
Columbia  Incand.  Lamp  Co..  13 
Columbus  Ins.  Wire  &  Br.  Co.20 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 4 

Cope.  T.  J 22 

Crescent  Co — 

Crescent  Ins.  Wire  &  CbL  Co.  l 
Crocker- Wheeler  Company.. 22 
Crouse-HInds  Electric  Co.  ..29 
Crumb  &  Company,  W.  H — 18 

Cutler-Hammer  Mfg.  Co 7 

Cutter  Elec.  &.  Mfg.Company  i 

D.  «t  W.  Fuse  Company — 

Dearijom  Drug  &  Chem.Wks.  26 
Diamond  Meter  Company ...  .— 
Dickey-Sutton  Carbon  Co. . . .  4 
Dixon  Crucible  Co.,  Joseph , ,  26 
Duncan  Electric  Mfg.  Co... .15 

Duslin  Co.,  Chas.  E 17 

Dyar,  H.  W 16 

Eccleston  Lumber  Co 25 

Economical  Elec. Lamp  Co...  14 
Edison  Decorative  &  Minia- 
ture Lamp  Departm't.9.  14.  21 

Edison  Mfg.  Company 20 

Fgan,  J..f 22 

Electrical  Engineer  Institute.  15 

Electric  Appliance  Co H 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company...  2 
Emmons  Elec.  Const.  Co 18 


Empire  Wire  Co 23 

Ewing-Mcrkle  Electric  Co.4,  10 

Fahnestock  TransmltterCo...3l 

Felt  &Co.,  Chas.  E — 

Field,  C.  J 23 

"For  Sale"  Advertisements..  16 
Ft.  Wayne  Elec.  Works.,  Inc.29 
Fostoria  Incand.  Lamp  Co.   — 

Fowler,  John  H 25 

Fowler-Jacobs  Company 25 

Freeman  &  Co.,  Ernest 18 

General  Electric  Co 9 

General  Engineering  Co., ThelS 
General     Incandescent     Arc 

Light  Company — 

General  Incand.  Lamp  Co — 

Gould  Storage  Battery  Co 6 

Gt.West.Smelt.&RefiningCo.- 
Green  Fuel  Economizer  Co. .26 
Gregory  Electric  Company  ..16 

Hanson  &.  Tunellus  Mach. Co.20 

Hart  Mfg.  Co 30 

Hartford   Steam   Boiler    In- 
spection &  Insurance  Co ...  — 
Hazard  Manufacturing  Co.  ..— 
Hobart  Elec.  Mfg.  Company..  1 

Hoffman,  G.  W 16 

Holmes  Fibre- Graph.  Co — 

Humphrey,  Henry  H 18 

Illinois  ElecirlcSpeclaltyCo.  4 

Illinois  Engraving  Co 19 

Illinois  Maintenance  Uo 16 

Incandescent  Electric  Light 

Manipulator  Company 20 

Indiana  Rub.  A.  Ins.  W.  Co. . .  1 
India  Rubber  &  Gutta  Percha 

Insulating  Company — 

International  TeLMfg.  Co.  ..19 

Jackion.  D.  C.  &  W.  B 18 

Jeffrey  Manufacturing  Co.. -.26 


Jewell  Electrical  Inst.  Co — 

Johnston,  Thomas  J 16 

Jones  &  Son,  J 1 

Jones  Perpetual  Ledger  Co. .. — 

Kartavert  Manufacturing  Co.— 
Kellogg  Switchboard  &  Sup- 
ply Company 8,  2B 

Klein  &  Sons,  Mathlas 24 

Kohler  Brothers 18 

Kuhlman  Electric  Co 1 

Leather  Preserv.  M.  Corp 26 

Leffel  &  Co.,  James 26 

Llndsley  Brothers  Company.. 25 

Loud's  Sons  Co.,H.  M — 

Lowell  Model  Co — 

Machado  A  Roller 7 

Maltby  Lumber  Company..  .25 

Manhattan  El. Supply  Co 31 

Matthews  &  Bros..  W.  N 15 

Mans  A  Co.,  H.  H 25 

McLennan  &  Company,  K ....  14 

McLeod.  Ward  A  Co 4 

Mechanical  Appliance  Co 14 

Mica  Insulator  Company — 

Minneapolis  Elec.AConst.Co.— 

Miscellaneous  Advs 16 

Monarch  Fire  Appl.  Co — 

Monon  Railroad 19 

Monson  Burmah  Slate  Co 18 

Moon  Mfg.  Co.,  The 21 

Morse  Cedar  Company 25 

Mueller  Company,  William. .24 
Munsell  A  Co.,  Eugene 14 

National  Carbon  Co 7 

National  Electric  Co 22 

National  Elec.  Signalling  Co.  19 

National  India  Rubber  Co I 

National  Tel.  Supply  Co — 

Nernst  Lamp  Co — 

New  England  Butt  Co 14 


Foe    01^s«i:fxe<3.    TxxtX^sc    of    A.Cl-vG>irtt^^XirkG>xx±^ 


New  York  Central  Liues 26 

New  York  Ins.  Wire  Co 15 

Nickel  Plate  Road 26 

Northwestern  Electric  Co. . .  — 
Norton  Elec'l  Instrument  Co.— 

Okonite  Company,  The ....  1,  12 
Osborn-Morgan  Co 21 

Paclflc  Electric  Co 15 

Page  A  Hill  Co 25 

Palste  Co.,  H.  T 31 

Paragon  Fan  A  Motor  Co — 

Perrlzo  A  Sons 24 

Phelan,  D.  W 24 

Phillips,  Eugene  F 15 

Phillips  Insulated  Wire  Co..  15 

Phoenix  Glass  Company — 

Phosphor-Bronze  S.  Co 26 

Plerson  Electric  Co — 

Pignolet,  L.  M 14 

Pittsburg  Sewer  Pipe  A  Con- 

duItCo 22 

Pittsburg  A  L.  S.  Iron  Co 25 

Plume  A  Atwood  Mfg.  Co 7 

Porter  Cedar  Company 25 

Reielnger,  Hugo — 

Reynolds  El.  Flasher  Mfg.Co.  14 

Koche,  Wm 20 

Roebllng's  Sons  Co.,  J.  A 30 

Safety  Ins.  Wire  A  Cable  Co.  23 

Sargent  A  Lundy — 

Sawyer-Man  Elec.  Company.— 

Schott,  W.H 18 

Shelby  Electric  Company  ...  I 
Simplex  Electrical  Co.,  The..  1 
Simplex  Elec.  Heating  Co.  ..15 

Smith  Co.,  S.  Morgan 26 

Sprague  Electric  Company...  4 

Standard  Elec'l  Mfg.  Co 20 

Standard  Pole  A  Tie  Co 24 

Standard  Tie  Company 24 


Standard  Underg.  Cable  Co..— 

Stanley  Instrument  Co 5 

Stanton,  LeRoy  W 18 

Sterling  A  Son,  W.  C 25 

Sterling  Electrical  Mfg.  Co..  1 
Sterling  Electric  Company...— 
Sterling  Varnish  Co..  The.... 16 

Stilwell-Bierce  ASmith-Valle 
Company 7 

Stow  Mfg.  Company 21 

Stromberg-Carlson  Tel.  Mfg. 
Company u 

Sturtevant  Company,  B.  F...30 
Swedish-American  Tel.  Co.  .— 

Tod  Company,  William 2d 

Torrey  Cedar  Company.  .* 25 

Towers  Pin  A  Bracket  Co.... 24 

Valentine-Clark  Co.,  The  ...— 
Varley  Duplex  Magnet  Co...  l 
Vulcanized  Fiber  Company.  30 

Wabash  R.  R — 

Waclark  Wire  Co 1 

Wagner  Electric  Mfg.  Co 2 

Walker  Electric  Co — 

Walsh's  Sons  A  Compan} 20 

Warren  Elec.  Mfg.Co 20 

Wesco  Supply  Co 14 

Western  Electric  Company...  6 

Western  EL  Supply  Co — 

Western  Lumber  A  Pole  Co.  .24 
Westlnghouse      Electric     A 

Manufacturing  Co 27,28 

Weston  Electrlcallnst.  Co.,.  1 

Whitmore.  A.  E 25 

Wilmerding,  C.  H — 

Woolley  Fdy.  A  Mach.  Wks.. 26 
Worcester  Company,  C.  fl  . . . .  24 
Wrigley  A  Co  ,  Tbos 20 


Yost  Electric  Mfg.  Co. 
Younc,  A.  B 


.30 
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ALWAYS 

IN 
STOCK. 


MANUFACTURED  BY 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  139  Adams  Street, CHICAGO. 


■  Go. 


The  Kinsman  Portable  No,  I 


The  Kinsman 
Portables  are 
made  In  vari- 
ous styles.  The 
upper  portion 
ismadeexactly 
the  same  as  in 
theDeskLight. 
They  can  be 
used  on  fl at 
desks  and 
tables. 

Send  for  illus- 
trated booklet 
and  ctiio'ations 
to 


Western  Representatives, THOS.  O.  QRIER  CO., 

128  W.Jackson  Blvd..  Chicago. 
New    England    Representatives,  ricKBNNEY  & 

WATERBURY  CO..  181  Franklin  St.,  Boston. 
Pennsylvania  Representatives,  H.  P.  WHITE 
CO.,  Ltd.,  Wayne  Junction,  Philadelphia,  or  to 

McLEOD,  WARD  &  CO. 

Sole  Mfrs.  and  Patentees,  27  Thames  St.,  New  York. 
Beware  of  Spurious  Imitations, 


SIMPLE 

EFFICIENT 

RELIABLE 

DURABLE 

NOISELESS 

It 

ECONOMICAL 

ILLINOIS  POLE  CHANGER 

THE  LATEST  RINGING  DEVICE 

Produces   Both  Alternating 
and  Pulsating  Currents 

Broadly  guaranteed.  Write  for  circulars. 

Illinois   Electrio  Specialty  Co. 

171-173  South  Canal  Street  ....  Chicago 


DIRECT  CURRENT 

MOTORS 


A     WORLD     WIDE 

reputation  for  excellence 
has  been  won  by  our 
motors  because  of  their 
superior  design  and  con- 
struction. 

Write   for    Bulletin    No.    o^go6. 


SPRAQUE 

ELECTRIC    COMPANY 


General  Offices: 
527-531  West  34th  Street,    New  York. 


Chicago  Office:  Fisher  Building. 


%tfej,lSJ!5i^^^ 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GENL.  OFFICES:   CENTURY  BLDG  .NEWARK,  N.J. 

OVER  FIFTEEN  THOUSAND 

(15,000)  MILES  IN  USE. 

HlEhest  Award  in  its  Class  at  Paris  Exposition, 
1900,  and  Pan-American  Exposition,  Buffalo, 
1901. 


ectricatl 

Novelties 

and    Appliances 
.   for  BOYS   • 

Send  for  Catalog— free  Vepartmenl  "W" 

EwingMerkleElectricCo, 

SAINT  LOUIS.     MO.    U.S.A. 


^^S^^^S^^Sl 


ELECTRIC   HEATING  APPLIANCES 


....OF  ALL  KINDS.... 

AMERICAN  ELECTRICAL  HEATER  COMPANY, 

Write  tor  CataioEue.  ITaifid  19  Spencer  Street,  DETROIT,  MICH. 


O    A    R    B    O    N 

FOR  OPEN  AND  ENCLOSED  ARC,  ALL  SYSTEMS. 


iHE  dicketsditoncarbo^com^ny: 


LANCASTER,  O. 

OUR  ENCLOSED  ARC  CARBONS  ARE  STRAIGHT,  CORRECT  AS  TO  DIAMETER,  MAKE  SMALLEST  POSSIBLE 
DEPOSIT  ON  GLOBES,  AND  GIVE  A  STEADY  WHITE  LIGHT;  NOT  VIOLET  RAYS,  on  request  will  mail  samples. 


December  5,  1903 


WESTERN    ELECTRICIAN 


THE  TIME  IS  RIPE  TO  ORDER 

CONSTRUCTION   MATERIAL 


GET    OUR    PRICES 

264-266-268-270   FIFTH   AVENUE,   CHICAGO 


COMPLETE   LIGHTING    SYSTEMS 


FOR 


DIRECT  CURRENT 


AND 


ALTERNATING    CURRENT. 


SERIES  AND   MULTIPLE   LAMPS. 


WESTERN 
ELECTRIC 
COMPANY 


Bulletins  on  request. 


CHICAGO 
ST.  LOUIS 
DENVER 


NEW   YORK 
PHILADELPHIA 
KANSAS  CITY 


REFLECTORS! 


SIIiTEB-PI<ATEJ> 

BlIRROB 

BEFIiKCTOBS 

FOK 

HVCATVOESCEIVT 


Made  In  many  Eizes  and  stylei.     Trimmed 
with  prisms  if  desired. 


We  also  manufacture 

Silver  and  Opal  Glass  Inverted  DouMe  Cone 
Reflectors,  Chandeliers  and  Sun  Burners 

For  lighting  and  ven- 
tilating 

Churches, 
Theatres. 
Halls  and 
Public  BulldlnES. 

Streetand  Ornamental 
Sign  Lamps  of  Every 
Kind  for  Oil,  Gas  or 
Gasoline.  Border 
Lights,  Bunch  Lights, 
Foot  Lights  and  Gas 
Stands  for  Theatres. 


SEND  FOR  CATALOG. 


AMEEiCAN  REFLECTOR  &  LIGHTING  COMPANY. 

271-273  FlUNKLIN  STREET,  CHICAGO,  ILL,  U.  S.  A. 


ELECTRICITY  FOR  EN6INEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  $2.60. 

ELECTRICIAN  PUBLISHING  CO., 
910  Marquette  Building,  •  •  OMIOiikOO. 


Stanley    Recording    Wattmeter    for    Alternating    Current    Circuits 


HIPU    PI  ACC    Balanced!  hrust-ModelH-Metal   or  Glass  CoverAlr    I  n\A/    DDIOC 
lUll    uLHOO       light;  Moisture  Tight;  Du5t  Tight:  insect  Tleht.       LUVl    rilluL 
No  c/euve/  Wear  From  Hammer  or  Side  Thrust, 

LiCbtest  Weight  Moving  Parli*  Perfect  SprinU  Support  Highest  Effective  Torque 

So  Change  Braking  Mr  Gap  by  Temperature 

Complete  Magnetic  Shield  Against  Short-Circuits 


Perfect  Seal  Protection  Against  Tampering  Compgnsation  for  Inductive  Lag 

No  "Kicking"  or  "Pusher"  Auxiliary  Friction  Devices 
Simple:  Durablei  All  Paris  Readily  Accessible 

Pre-Emlnently  the  Best  Contact  Bearing  Meter 
Competition  on  Merits  Challenged 
Ranks  Next  to  Stanley  Magnetic  Suspension  Wattmeters 


Send  for  Bulletins  Illustrating;  and  Describing:  Meters. 


ManQfactory  and 
Sales  Offices: 


S  -r  A   IM    L-  E  Y 

GREAT  BARRINGTON,  MASS.,  U.  S.  A. 


I  iM  s  -r  IR  LJ  IVI 


IM 


I'^uroi  ean  Olllce: 
No.   23    IJoiiIevard  de.s  Itallens,  Parif 


France. 


FOR  PACIFIC  COAST. 

J  no.    Martin    & 


C  o  . 


75  New  Montfjomer.v  .St.,  .San  P'rancisco,  Cal. 
Ijoiigjass  liulldlofj.'Los  Angeles,  Cal. 
Pioneer  Uuildlng,  Seattle.  Wa^b. 


FOR    COLORADO,    IDAHO,    MONTANA, 
WYOMINII,  NEW  ME.XICO.  UTAH. 

The     Hcndiic- Koitli»<r    Manfi;- 
and    Nu|>|>]y    Co. 

Denver.  Colorado. 


FOR  MEX  CO, 

Victor   1*1.    lirasKchi   &   Bro. 

El  AlmaceQ  de  Las  Mlnas. 
Apartaiio  830,  Mexico  City. 


Western   elbctriciaM 


Decemfcer  5,  1903 


NEW    YORK. 

Storage  Battery  Installations 


TRADE    MARK. 


FOR 

RAILROAD  REGULATING,  LIGHTING.  POWER  AND  ISOLATED  PLANTS. 

COULD  C,  E-M-F  BOOSTER  SYSTEMS. 

SALES  OFFICES : 

Boston,  89  State  Street  Chicago,  Rookery  BuildlnE  New  York,  25  West  33d  Street 

Century  Electric  Company,  San  Francisco,  Cal.  Pittsburg:  Engineering  Company,  Pittsburg,  Pa. 

WORKS:    DEPEW,   N.  Y. 

BULLETINS  FURNISHED   ON  APPLICATION. 


CLASSIFIED    INDEX   OF   ADVERTISEMENTS. 


Acc't  Books,  Perpetual. 

Jones  Perpetual  Ledger  Co. 
Adiustei'8,  Cord. 

Ciesceut  Co. 

Pacltic  Electric  Co. 
Adlusters,  Inc.  Ijamps. 

Inc.  El.  Lt.  Manipulator  Co. 
Anchors  (Tel.  &  TeL) 

Matthews  A  Bro..  W.  N. 

Awin  imci&tor  8. 

Central  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Batteries  and  Jars. 

Central  Electric  Co. 

Edison  Mfg.  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Roche.  Wm. 

Wesco  Supply  Co. 

Western  Electric  Co 

Western  Elec.  Supply  Co. 
BellSt  Buzzers,  Etc. 

Central  Electric  Co. 

Electric  ApDUan(:6  Co. 

Manhattan  Elec  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Belt  Bressine. 

Dixon  Crucible  Co.,  Jos. 

Leather  Preserver  Mfg.  Corp. 

Leather'preserver  MIg.  Corp. 

Blow^ers. 

Sturtevant  Co..  B.  F. 
Boiler  Componnds. 

Dearborn  Drug  &  Chem.  Wks. 

Boilers.      _., 

Babcock  A  Wilcox  Co. 
UUnols  Maintenance  Co. 

Books.  Electrical. 

Electrician  publishing  Co. 

Brushes. 

Central  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Fibre-Graphite  Co. 
Western  Electric  Company. 

Cable  Hansers. 

Rational  Tel.  Supply  Co. 
Western  Electric  Co. 

Cables.  (See  Wires  and  Cables) 
Carbons,     Points     and 

Central  Electric  Co. 
Chicago  Edison  Co. 
Consumers  Carbon  Co. 
Dickey-Sutton  Carbon  Co. 
Electric  Appliance  Co. 
National  Carbon  Co. 
Relfllnger,  Hugo. 
Wesco  Supply  Co. 
Western  Elect.  Supply  Co. 

CastingTB* 

New  England  Butt  Co. 
'    Smith  Co.,  S.  Morgan. 

Chains. 

Jeffrey  Mfg.  Co. 

Circuit  Breakers, 

Cutler-Hammer  Mfg.  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Ft.  Wayne  Elec.  Wks..  Inc. 
Western  Electric  Company. 
Westlnghouse  El.  &,  Mfg.  Co. 

Coal   and  Ashes    Hand- 
ling machinery. 

Jeffrey  Mfg.  Co. 
Colls  and  Dlatrnets. 

Varley  Duplex  Magnet  Co. 
Western  Electric  Co. 
Commutator  Compound 

Allen  Co.,  L.  B. 
Egan,  J.  J. 
McLennan  &  Co.,  K. 

Condnlt  and  Conduits. 

Alphadiict  Mfg.  Co. 
American  Circular  Loom  Co. 
American  Conduit  Company. 
American  Stone  Conduit  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Field,  C.  J. 

Pittsburg  Sewer  Pipe  &  Con- 
duit Co. 


£Tjrs«fue  Electric  Co. 
Wesco  Supply  Co. 
Western  Elect.  Supply  Co. 

Conduit  Bodp,  rouplin;;. 

Cope,  T.  J. 

Contractors  and  Electric 
liiffht  Plants. 

Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westinghoose  Elec.&Mfg.Co. 

CroBs-Arms,     Pins     and 
Brackets. 

Berthold  &  Jennings. 
Central  Electric  Co. 
Central  Manufacturing  Co. 
Eccleston  Lumber  Co. 
Manhattan  Elec.  Supply  Co. 
Standard  Pole  &  Tie  Co. 
Towers  Pin  &  Bracket  Co. 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elect.  Supply  Co. 

Cut-Outs  and  Switches. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Crouse-Hinds  Electric  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  &  Mtg.  Co. 

Dynamos  and  Slotors. 

Central  Electric  Co. 
Crocker-Wheeler  Co. 
Dustln  Co.,  Ghas.  E. 
Ewing-Merkle  Elec.  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Illinois  Maintenance  Co. 
Jones  &  Son,  J. 
Mechanical  Appliance  Co. 
National  Electric  Co. 
Northwestern  Electric  Co. 
Sprague  Electric  Co., 
Stow  Manufacturing  Co. 
Sturtevant  Co.,  B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec,  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Economizers,  Fuel 

Green  Fuel  Economizer  Co. 

Electric  Heatlns  Appl. 

American  Elec.  Heater  Co. 
Simplex  Elec.  Heating  Co. 
Western  Electric  Co. 

Electric  Bailivays. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westinghouse  EL  &  Mfg.  Co. 

Electrical  and   mechan- 
ical Eneineers. 

Altoway  Eiectrtc  Co. 
Arnold  Elec.  Power  Stat'n  Co. 
Badt,  F.  B. 
Baker  &  Co.,  W.  E. 
Brown,  Chas.  L. 
Bryan,  Wm.  H 
Burch   Edward  P. 
Butterfield   J.  F. 
Hyllesby  ACo.,  H.  M. 
Byrne  Const.  Co.,  M.  P. 
Carman  &Co.,  Chas.Whitney. 
Crumb  &.  Company,  W.  H. 
Emmons  Elec.  Const.  Co. 
Felt  A  Co.,  Chas.  E. 
It'rceman  &  Co.,  Ernest. 
General  EnglneeringCo.,The 
Humphrey,  Henrv  H. 
Jackson,  D.  C.  Si  W.  B, 
Kohler  Brothers. 
Sargent  &  Lundy. 
Schott.  W.  H. 
Stanton.  Le  Roy  W. 
Wllmerding,  C.  H. 


Electrical  Instruments. 

(Recording  and  Testing.) 

Central  Electric  Co. 

Diamond  Meter  Co. 

Duncan  Elec.  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Elec.  Specialty  Co. 

Jewell  Electrical  Inst.  Co. 

Machado  A  Roller. 

Norton  Elec'l  Instrument  Co. 

Pignolet,  L.  M. 

Stanley  Instrument  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  EL  &  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 
Electro -PI  at  ins  9Iach'y. 

Crocker- Wheeler  Company. 

General  Electric  Co. 
Elevators  -Conveyors. 

Jeffrey  Mfg.  Co. 

Engines,  Ciias  and  Gasu- 
Une. 

Lowell  Model  Co. 
Woolley  Fdy.  &  Mach.  Wks. 
Ensrines.  Steam. 

AUis-Chalmers  Company. 
Dustln  Co.,  Chas.  E. 
Illinois  Maiutenanpe  Co. 
Sturtevant  Co.,  B.  P. 
Tod  Company,  William. 
Ensravers . 
Jllinois  Engraving  Co. 

Fans  and  Fan  ^lotors. 

Central  Electric  Co. 
Crocker- Wheeler  Company. 
Edison  Mfg.  Co. 
Ewing-Merkle  Elec.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 
Fibre. 
Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

Files. 

Barnett  Co..  G.  &  H. 

Fire  Extinguishers. 

Monarch  Fire  Appliance  Co. 

Fixtures.  Gas  and  Elec. 

Beardslee  Chandelier  Mfg.Co. 
Flashers. 

Reynolds  El.  Flasher  Mfg.Co. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

sturtevant  Co.,  B.  F. 

Fuses  and  Fuse  ^Vlre. 

Central  Electric  Co. 
Chicago  Die  A  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg.Co. 
D.  &  w.  Fuse  Company, 
'^lectrlc  Appliance  Co. 
Manhattan  Elec.  Supply  Co 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elect.  Supply  Co. 
Globes,    Reflectors    and 
Shades. 
American  Refl.A  Lighting  Co. 
Fostoria  Incan.  Lamp  Co. 
McLeod.  Ward  <fc  Co. 
Pacific  Electric  Co 
Phoenix  Glass  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Graphite  Specialties. 

Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre-Graphite  Co. 

Heat  ins   (Exhaust 
Steam). 

Amer.  District  Steam  Co. 
Heatine     and    Ventilat- 
Ing  Apparatus. 

Sturtevant  Co..  B.  F. 
Solders,  Inc.  Ivamps. 

Incandesent    Electric  Light 
Manipulator  Co. 
Inspection  A  Insurance. 

Hartford   Steam    Boiler   In- 
spection A  Insurance  Co. 


Insnlatinc  9IaohineiT< 

Hanson  A  Tunelius  Mach. Co. 
New  England  Butt  Co. 
Insulators  and  Insnlat- 
ing  materials. 

Akron  Smoking  Pipe  Co. 
American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
Kartavert  Mfg.  Co. 
Manhattan  Elec.  Supply  Co. 
Mica  Insulator  Co. 
MunseU  A  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co, 
Okonite  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  Vitrified  Cond.  Co. 
Sterling  Varnish  Co. 
Vulc-anlzed  Fibre  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co, 
Ijamps,  Arc. 

Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co 
Manhattan  Elec  Supply  Co. 
Nernst  Lamp  Go. 
Osborn-Morgan  Go. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

LampH,  Incandescent. 

Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Columbia  Incan.  Lamp  Co. 
Economical  Elec.  Lamp  Co. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept. 
Electric  Appliance  Co. 
Ewing-Merkle  Elec.  Co. 
Fostoria  Incand.  Lamp  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Nernst  Lamp  Co. 
Sawyer- Man  Elec.  Co. 
Shelby  Electric  Co. 
Standard  Elec'l  Mfe.  Co. 
Sterling  Electrical  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Go. 

ijamps,      Incandescent— 
Replacers  A  Cleaners. 

Inc.  El.  Lt.   Manipulator  Co, 

L<amps,  Xernst. 

Nernst  Lamp  Go. 

I4shtni]ig  Arresters. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
Western  Electric  Co. 

Linemen's  Climbers. 

Klein  A  Sons,  Mathlas. 

Slasnet  IVires. 

(See  Wires  and  Cables.) 
Slechanical  Braft. 

Sturtevant  Co.,  B.  F. 
mica. 

Ctiiea^'o  Mica  Co. 

Mica  Insulator  Go. 

MunseU  &  Co.,  Eugene. 
mining  Apparatus,  Elec. 

Crocker- Wneeler  Company. 

General  Electric  Co. 

Jeffrey  Mfg.  Co. 

Western  Electric  Co, 

Westinghouse  El.  &  Mfg.  Co. 
motors.  (See   Dynamos    and 

Motors). 
Nippers  and  Pliers. 

Klein  &  Soni,  Mathlas. 
Patent  Attorneys, 

Johnston,  Thomas  J. 


Phosphor  Bronze. 

Phosphor  BronzeSm.Co.,Ltd. 

Platinum. 

American  Platinum  Works. 
Baker  &  Company, 

Poles  and  Ties. 

Beldler  ACo.,  Francis. 
Berthold  A  Jennings. 
Brooks,  Hall  L. 
Carney  Bros.  Co. 
Eccleston  Lumber  Co. 
Fowler,  John  H. 
Fowler-Jacobs  Company. 
Kellogg  Switch.  A  Sup.  Co. 
Llndsley  Bros.  Co. 
Loud's  Sons  Co.,  H.  M. 
Maltby  Lumber  Co. 
Maus  A  Co.,  H.  H. 
Morse  Cedar  Co. 
Mueller  Company.  William. 
Page  &  HIU  Company. 
Perrizo  A  Sons. 
Phelan,  D.  W. 
Pittsburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Standard  Pole  A  Tie  Co. 
Standard  Tie  Company. 
Sterling  &  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co.,  The. 
Western  Lumber  A  Pole  Go. 
Whltmore,  A.  E. 
Worcester  Co..  C.  H 

Polish  (metal). 

Hoffman,  Geo.  W. 

Porcelain. 

Akron  Smoking  Pipe  Co. 
PoTrer  Transmission 
machinery. 

Jeffrey  Mfg.  Co. 
Smith  Co.,  S.  Morgan. 
Stilwell-Blerce  Smith- Vaile. 

PuUeys. 

Smith  Co.,  S.  Morgan. 
Stilwell-Blerce  Smith- Vaile. 
Rail  Bonds. 

American  Steel  &  Wire  Co. 

Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 

Refiners. 

Gt  West.Smelt.AReflningCo, 

Re- Winding  —Repairs. 

Chicago  Edison  Go. 
Gregory  Electric  Co. 
Northwestern  Electric  Co. 
Pierson  Electric  Co. 

Rheostats. 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Western  Electric  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Schools  and  Colleges. 

Electrical  Engineer  Inst. 

Second-Band  mach'y. 

Dustln  Co.,  Chas.  E. 
Dyar,  H.  W. 
Gregory  Electric  Co. 
111.  Maintenance  Co. 
Matthews  &  Bro.,  W.  N. 
Northwestern  Electric  Co. 
Pierson  Electric  Co. 
Walsh's  Sons  &  Co. 

Sheet  Brass  and  Copper. 

Plume  A  Atwood  Mfg.  Co. 

Slate. 

Monson  Burmah  Slate  Co. 
Young,  A   B. 

Sockets  A  Receptacles. 

Palste  Co.,  H.  T. 
Yost  Elec.  Mfg.  Co. 

Soldering    Sticks,  Salts 
and  Paste. 

Allen  Co.,  L.  B. 

Crescent  Co. 
Western  Electric  Co. 

Speaking  Tubes. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Speed  Indicators. 
Weston  Electrical  Inst.  Co. 


Springs. 

American  Steel  A  Wire  Co. 
Storage  Batteries. 

American  Battery  Co. 

Electric  Storage  Battery  Co. 

Gould  Storage  Battery  Co. 
Supplies,  General  Elec. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Ewing-Merkle  Electric  Co. 

General  Electric  Co. 

Manhattan  Elect'l  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Sfvitchboards. 

Crouse-Hinds  Electric  Co. 

Gen.  Jncand.  Arc  Light  Co. 

Walker  Electric  Co. 
Telephones,     Telephone 

mat^al    and   Switch- 
boards. 

American  El.  Telephone  Co. 

Automatic  Electric  Co. 

Central  Electric  Co. 

Fahnestock  Transmitter  Co. 

International  Tel.  Mfg.  Co. 

Kellogg  Switchb.  A  Sup.  Co, 

Manhattan  Elec.  Supply  Co. 

Moon  Mfg.  Co  ,  The. 

National  Signalling  Co. 

Sterling  Electric  Co. 

Stromberg-Carlson  Tel.M.  Co. 

Swedish-American  Tel.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Toggle  Bolts. 

Wngley  &  Co.,  Thos. 
Tools, 

Klein  A  Sons,  Mathlas, 

Western  Electric  Co. 
Transfiftrmers. 
Central  ^ectrlc  Company. 
Crocker-Wheeler  Company. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
National  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Go. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 
Trucks,  Electric  Car. 
General  Electric  Co. 
Westinghouse  EL  A  Mfg.  Co 
Turbines.  IVater  Wheels 
Leffel  A  Co.,  Jas. 
Smith  Co.,  S.  Morgan. 
Stilwell-Blerce    Smith- Vaile. 
Varnishes. 

Sterling  Varnish  Co. 

Tnleanized  Fibre. 

Vulcanized  Fibre  Co. 

M'^lrelessTel. Apparatus. 

ClarkWlret.TelATei.Co.,T.E. 
National  Elec  Signalling  Co. 
Wire    measuring    M  a- 
chines. 

Minneapolis  Elec.  A  Const,  Co. 
Wires  and  Cables— Mag- 
net W^ires. 

American  Electrical  Works. 
Amer.  InsuLWire  A  Cable  Co. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Columbus  Ins.  Wire  A  Brass 

Co. 
Crescent  Ins.  Wire  ACbl.Co. 
Electric  Appliance  Co. 
Empire  Wire  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  Wire  Co, 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co. 
New  York  Insulated  WlreOo 
Okonite  Co.,  The. 
Phillips,  Eugene  P. 
Phillips  Insulated  Wire  Co. 
Plume  A  Atwood  Mfg.  Co. 
Roebllng's  Sons  Co.  J.  A. 
Safety  In.s.  Wire  A  Cable  Co 
Simplex  Electrical  Go. 
Standard  Underground  C.  Co. 
Waclark  Wire  Co. 
Wesco  Supply  ""o 
"  lEl 


Western  Electric  Company. 
Western  Elec.  Supply  Co. 
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SMITH-VAILE  ELECTRIC  TRIPLEX  PUMPS 


aflford  an  excellent  means  for  pumping  water  for  House  service,  Hydraulic  Elevator  service 
Factorlesand  Mills  desiringan  Independent  water  supply,  also  lor  Mine  Work  and    :     :    : 

WATER  WORKS  SUPPLY. 

Can  be  located  wherever  electric  current  Is  available,  and  require   little  or  no  attention 
after   once   installed.     We  make  steam  and  power    :      ::::::;:;:::: 

PUMPING   MACHINERY  FOR   ALL   PURPOSES, 

Jet  and  Surface  CONDENSERS,  Feed  Water 
Heaters  and  Victor  Turbine  Water  Wheels 

THE   STILWELL-BIERGE  &  SMITH-VAILE  CO., 


DAYTON,  OHIO,  U.  S.  A. 

New  York;  141  Broadway.  Chicago:  311  Dearborn  St. 

Philadelphia:  619  Arch  St.         Cleveland:  1116  New  England  Bldg. 
New  Orleans:  304  Hennen  BIdg. 

Sales  AECOts:  FREDERIC  NELL.  97  Queen  Victoria  St.,  London,  Eng.    E.  P.  AUSTIN,  Smith  BIk.,  Pittsburg. 


Boston:  73  Oliver  St. 
Baltimore:  1107  Continental  Trust 
BIdg. 


Sheet  Brass,     AII    Tempers 

Brass  and  Bronze  Drill  Rods 

Brass    and    Copper    Wire 

German  Silver  Sheet  and  Rod 
Brazed  and  Seamless  Tubing 


t      Fania    ItfantI    Capper  Rivets  and  Burra 
I     CagiC    arana    g^^^^    Escutcheon     Pins 


i 


Omn^^^     #7fff  ##G      Oesk  Narrow,   Broad  Middle, 
*^'^**^^     gyi#««»y    ^3l,  jSppcd  and  Water  Closet 


Brass  and  iron  Jack  Chain,  Brass  Safety  Gitain,  EtCm 

Catalogues  on  Application 


\      THE  PLUME  &  ATWOOD  MFG.  CO. 


Mevf  York 


Boston 


San  Francisco 


L   III  —  111^^^  II I  »■    I  III   ^™   1114—  III   ■    ^^♦♦•■^^ 


Chicago     ^ 
^™  iii4»J 


COLUMBIA  CARBONS 

WILL 

WORK 

WELL 


In  any  of  the   standard    types  of 
Enclosed  Lamps. 


WE    GUARANTEE    THIS. 


NATIONAL   CARBON   COMPANY, 

CLEVELAND,    OHIO. 


**•••*•**•*•••*•*•*•*••*•*•***•****•••**••***•*-*••••• 


THE   WHITNEY 
TESTING    SET 


here  illustrated  contalnB  one  of  the  most 
sensitive  D' Arson val  galvanometers  made 
and  its  resistance  coils  are  guaranteed  ad- 
justed to  J  of  1  per  cent.  The  range  is 
.01  ohm  to  5  megohms. 

Write  for  detaili  and  discounts. 

MACHADO  &  ROLLER, 

203  BROADWAY,       NEW  YORK,  N.  Y. 

General  i^geats  of  Whitney  Electrical 
Instrument  Co. 


• 
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MULTIPLE  SWITCH   MOTOR 

STARTERS 

WITH  AUTOMATIC  RELEASE 

Operated  b)'  throwing  in  one  lever  after  another, 
levers  interlocking  so  that  it  is  impossible  to  close 
them  other  than  in  their  regular  order. 

For  motors  larger  than  50  H.  P.  this  is  the  most 
satisfactory  type  of  starter,  owing  to  the  eliminat- 
ing of  all  sparking  on  contacts. 

THE  CUTLER-HAMMER   MFQ.  CO. 

MILWAUKEE 
WIS. 


New  York 
136  Liberty  St. 

Pittaburg 
322  Prick  Building 


Boston 
176  Federal  St. 
Chicago 
1232  Monadnock  BIdg. 
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A  FOREIGN  LETTER 

Do  you  w^onder  competitors  find  it  so  hard  to  keep  up  to  tKe 
standard  set  by  Kellogg  appa,ratus,  when  letters  such  a.s  this  rea.cK 
us  nearly  every  da.y? 

Do  you  >von.der  they  rebel? 


S.  Paulo  Railway  Co.  Ltd., 

S.  Paulo,  Brazil,  March  24,  1903, 
ELECTRICAL  DEFT, 

Messrs,  James  Mitchell  &  Co,, 

City. 

I  have  great  pleasure  in  certifying  that  we  have  installed  in  our  telephone 
line  from  S,  Paulo  to  Santos,  the  six  «•  Kellogg''  apparatus  which  you  just  intro- 
duced in  S,  Paulo, 

Notwithstanding  our  working  with  the  single  wire  running  parallel  over  the 
same  posts  with  our  telegraphic  lines  and  having  hooked  four  intermediate  apparatus 
on  same  line,  the  communication  between  the  two  extreme  posts  is  the  most  satisfac- 
tory, and  can  be  made  with  the  greatest  facility  like  the  natural  voice,  as  far  as 
tone  or  sound  is  concerned. 

Up  to  to-day  with  the  apparatus  supplied  with  the  «'  Blake'',  HummLngs  and 
even  «*  Berliner  ••  transmitters,  it  was  not  possible  for  us  to  communicate  through 
the  line  between  S.  Paulo  and  Santos,  except  in  night  time  after  the  telegraphic 
traffic  was  over,  and  when  therefore,  the  effects  of  induction  so  injurious  to  the 
telegraphic  communications  on  the  line  of  the  railroad  had  ceased.  The  apparatus 
"Kellogg  •'  overcomes  all  these  difficulties  and  I,  as  a  professional,  think  it 
my  duty  to  hereby  declare  that  a  comparison  between  this  type  of  apparatus  and 
those  hitherto  introduced  in  S,  Paulo,  cannot  be  made,  and  authorize  you  to  make 
use  of  this  testimonial  in  the  way  it  suits  you, 

(Sgd.)  E.  DE  ANDRADE, 

ELECTRICAL  ENGINEER. 


Kellogg     SwitchboA.rd   (B)L   Supply 

CompeLny 

Congress  a^nd  Green  Streets,  CHICAGO 

546    Broa-dway  Electric  Building  Keystone  Telephone  Building 

NEW  YORK  CLEVELAND  PHILADELPHIA 
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Electric 
Lighting 
Outfit 


For    ChristiTiak.s     Tree 
and  House  Decoration 


Completely  made  up  and  ready 
for  use  wherever  electric  light 
current  is  available. 
Retail  price  for  complete  outfit, 
including  28  one  =  candlepower 
miniature  Edison  Lamps,  neatly 
packed  in  handsome  box,  $12.00. 
Liberal    discounts    to   the    trade. 


General    Electric    CompOLny. 

MAIN    SALES    OFFICE  : 

E^dison    Decorative    and    Miniature    Ldcmp    DepSLrtment, 

HARRISON.   N.  J. 
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GENERAL  Electric  Company's 


New  No.  1 
Meridian  Lamp 


Consumes  the  same  amount  of  current  as  the  ordinary  l6-candle- 
power  incandescent  lamp,  with  a  considerable  increase  in  effective 
candlepower,  and  is  very  desirable  for  residence  lighting,  desk  and 
table  illumination,  etc. 


Bulb  3M  inches  in  diameter. 


meier. 

General  Office:     SCHENECTADY,  N.  Y. 

MAIN  LAMP  SALES  OFFICES:     HARRISON,  N.  J. 
New  York  Office:     44  Broad  Street.  Sales  Offices  in  all  Large  Cities. 
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STANDARD  CENTRAL  ENERGY  WALL 
TELEPHONE  (Closed). 


EVIDENCE  OF  QUALITY  IN 

Stromberg-Carlson 

SWITCHBOARDS. 

The  exchange  shown  in  this  illustration  has  experienced  a  very 
rapid  growth  right  in  competition  with  a  modern  equipped  exchange. 

Could  this  have  been  accomplished  if  the  equipment  was  not 
the  very  best  ? 

There  are  no  telephone  exchanges  more  successful  than  those 
using  Stromberg-Carlson  equipments.  The  apparatus  must  be  a 
large  factor  in  this  success. 


CDT  OF  EXCHANGE. 


FACILITIES  AND  EXPERIENCE. 


The  facilities  we  have  and  the  experience  we  have  had  in  building 
large  exchanges  enables  us  to  handle  a  job  of  this  kind  and  guarantee 
both  promptness  and  success  to  the  operating  company  as  far  as  equip- 
ment is  concerned. 

We  prove  this  by  referring  to  the  list  of  exchanges  we  have  built. 

We  quote  on  systems  ranging  from  two  intercommunicating  tele- 
phones to  an  18,000  line  switchboard. 

In  addition  to  furnishing  the  complete  exchange  equipment,  we  are 
now  manufacturing  lead  covered  cable  for  both  aerial  and  underground 
use. 

Better  get  our  prices  when  in  the  market.  We  can  most  always 
save  you  money. 

STROMBERG-CARLSON 
TELEPHONE   MFC.   CO. 


General  and  Eastern  Sales  Office  : 
ROCHESTER,  N.  Y. 


Sales  Department 
CHICAGO,  li-L. 


STANDARD  CENTRAL  ENERGY  AVALL 
TELEPHONE  (Open). 
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TRADE  MARK 


THE  OKONITE  COMPANY  m 

253    BROADWAY,    NEW  YORK 


OKONITE    INSULATED 
WIRES  AND  CABLES 

especially  Ada^pted  for  TelepKone  Service 


CANDEE     PATENTED     POTHEADS 

Absolutely  W&tertigKt  and  Reliable 


OKONITE  AND  MANSON  TAPES 

For  Marking  Joints 


TRADE  MARK 

THE  STANDARD  FOR  RUBBER  INSULATION. 
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CHRISTMAS   TRADE 

ON    ZENITH    LAMPS    IS    BIG 

Are   you  getting  your   share  ? 

Greatest  incandescent  lamp  ever  conceived.    Two 

watts  per  candlepower.    Tlie  efficiency  of  tiie  arc 

witli  tfie  simplicity  of  tfie  incandescent. 

Saves  over  y^  tlie  current,  better  illumination, 

artistic  appearance. 

No  complications,  works  on  D.  C.  or  A.  C.  90  to 

130  and   200  to   250   volts. 

Prompt  shipments  from  Chicago  stock, 

ELECTRIC  APPLIANCE  COMPANY 


ONLY    WESTERN  MICA  FACTORY 


CHICAGO  MICA  CO. 

VALPARAISO,    IND. 

P.S.    WE  PUT  THE  MICA  POOL  OUT  OF  BUSINESS. 


LOW 


CORE 

AND 


LOSS 


High  All-Day  Efficiency 

Two  strong  points  in  favor  of 

THE  MOLONEY  TRANSFORMER 

Greatly  reduces  operating'  expenses. 
GUARANTEED    FOR    TWO  YEARS. 

All  kinds  of  electrical  apparatus  and  supplies. 

Write  For  Bulletins  and  Prices. 


THE  WESCO  SUPPLY  CO. 


St.   Louis,  Mo. 


Gale's  Commutator 
Compound. 

The  Only  Article  Thai  Will  Prevent  Sparking. 
Will  keep  the  Commutator  In  good  condition  and  prevent  euttlng.    Absolutely  will  not  gum  the  brushei. 
SOc.  per  stick,   85.00  per  dozen    Send  50c.  foE  trial  stiek. 

FOR  SALE  BY  ALL  SUPPLY  HOUSES  OB 

K||.|  EIII|B||    a     AH  Sole  JKannfactnrers, 

■    fflCkCnnAn    «    bUi«    eo»,  10«   Wa«Iiin«;ton  t!itreet,      .     OHIOASO, 


SOFT 
GREEN 


MICA 


A     VERY     SOFT     MICA      FOR     COMMUTATOR      INSULATION. 

We  are  the  original  and  largest  Importers  of  this  quality  and  have  direct 
connection  for  our  supply.  If  you  have  not  used  this  quality  let  us  send 
you  a  sample  order.     Prices  lowest  in  the  market.     ALL  OTHER  QUALITIESi 

ErGENE  MUWSELIi  &  COMPAKY, 

CHICAGO  AND   NEW  YORK. 


For  Porcelain  or  Clay  In- 
sulating 8pecialties,such  as 
Bushings,  Knobs  or  Cleats, 
Address, 

THE  AKRON  SMOKING  PIPE  CO., 

MOCADORE,  OHIO. 


The  Simplest,  Most  Practical  and 
Economical  Turn>down  Electric  Lamp 
ever  Invented. 


The  ECONOIVIICAL 

style  1— Pull  string  for  bright  or  dim.    Style  2— For  variation  In  light  turn  bulb  one  way 
or  the  other.    Write  for  booklet  and  prices.    Ail  voltages  and  bases. 

ECONOMICAL  ELECTRIC  LAMP  CO.,  123  liberty  St.,  New  YorK. 


VOLT  -  AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  Faults, 
Grounds,  etc. 

RELIABLE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

78-80  Cortlandt  St.,  NEW  YORK,  N.  Y. 


-^jr>«aK£  a. 
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purposes 


IMPROVED  ELECTRIC  SIGN  FLASHERS, 

Users  will  find  the  Improved  Reynolds  Flasher  a  vast 
improvement  over  the  old-time  Flasher,  as  it  is  the 
most    practical    and    simplest    device    in    the    world. 


>A/II 


MONEY  MAKERS 
and  MONEY  SAVERS 
will  prove  prolitable 
for  you  to  Install. 

Save  money  for 
your  patrons  by  re- 
ducing electric  light 
bills. 


ASK  US  to  send  you  full  details.    We'll  help  you  get  the  business. 

REYNOLDS  ELECTRIC  FLASHER  MFG,  CO.,  223  FIFTH  AVE.,  CHICAGO,  ILL. 


EDISON  MINIATURE  LAMPS 


Have  been  for  twenty  years 
The  Standard  of  the  World 

and  are  to-day  more  largely  used  than 
all  other  makes  combined. 

Serviceable,  Economical,  Reliable. 

Miniature  and  Candelabra  Sockets 
and  Rece;ptacles . 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Qeneral  Electric  Compaoy,  Harrison,  N.  J. 


H.  N.  FENNER,  President 


J.  F.  BLAUVELT,  Agent 


:i\IOL.AIMD     B 


RUSSELL  W.  KNICHT,  Treasurer 

IVI 


MANUFACTURERS  OF 


IVIacHinery^  for   I  nsu  la-ti  ns  Electr  i 


I    \A/ire3 


Brt^lding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.    Cable  Covering  Braiders 

F-IIMB     CA,STIIV^S     A.     S^E^I  A.L.-rV 


304  PEARL  STREET, 


PROVIDENCE,  R.  I.,  U.  S.  A- 
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FRANK  N.  PHILLIPS.  PnESiDENT. 
C.  H.  WAGCNSCIL,    TRCABUHCft. 


EUGENE  F.  PHILLIPS, 


E.  ROWLAND  PHILLIPS.  Vicc-Pnis. 


GcNcnAL  Manager.  C.  R.  REMINGTON,  J»..  sec. 

AMERICAN  ELECTRICAL  WORKS, 

•  '      '     '  PROTIDEKCE,  R.  I. 

BARE  AND  INSULATED  ELECTRIC  WIEE, 

ELECTRIC   LIGHT  LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  i'oRK  Store,  W,  J.  Watson.  26  Cortlandt  St. 
CmcAQO  Store,  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  1 1  Pine  Street,    ■    NEW  YORK  CITY 


Patent  Causes. 


Patent  Soliciting. 


ELECTRICAL  ENCINEER- 
NC   1AUGHT   BY    MAIL. 

Write  for  our  free  Illustrated  Book. 
"Can  I  Become  ao Electrical  Engineer?" 

We  teach  Electrical  EngrineerinK,  Elec- 
tric Lighting,  Electric  Railways,  Mechan- 
ical Engineering,  Mechanical  Drawing, 
etc.  at  your  home,  b>  mail.  Institute 
indorsed  by  Thos,  A.  Edison. 

Electrical  Engineer  Institute. 
Deot.  K.  240-242  W.  23d  St..  New  York= 


THE  LONG  DISTANCE  TELEPHONE  CO. 

AT  SHAWNEE,  I.  T. 

and  the 

Fond  Du  Lac  and  Oskosh  St.  Railway  Go. 

AT  FOND  DU  LAC.  WIS. 
HAVE  RECENTLY  SENT  US  ORDERS  FOR 

1,000  5-lNCH   RODLESS 

STOMBAUGH   GUY  ANCHORS 


THE  3'5,  5    AND    d-INCH    RODLESS    AN- 
CHORS   CAN    BB    USED    WITH   STRAND. 
DON'T  FORGET  TO  ORDER 
A   WRENCH    WITH    THEM. 

W.  N.  MATTHEWS  &  BRO. 

DISTRIBUTORS, 
603  Carleton  BIdg.,    ST.  LOUIS. 


AMERICAN"  Sfr 

ARE  THE  BEST.    Send  (or  deicrlptlve  Circular. 
Absolutely  Non-Infringing. 
Protection  Quarahteed. 

AMERICAN  BATTERY  CO.,  I 

esT'D  ies9.         Wl  S.  Clinton  St.,  Chicago,  III,, 


Electric  Heating  Apparatus 

SEND  FOR  64-PAUE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 

Cambridgeport,  Mass. 
CHICAGO,  Monadnock  Block. 


DUNCAN  INTEGRATING  WATTMETER 


FOR 


DIRECT  CURRENT  LIGHTING  AND  POWER. 

MOST  ACCURATE  AND  UP-TO-DATE  METER  UPON  THE  MARKET. 


DUSTPROOF 
NO  CONSTANTS 
SENSITIVE 
GOOD  MAGNETS 
LARGE  DIAL 


DUNCAN  ELECTRIC  MFC  CO., 


LA    FAYETTE,    INDIANA. 

SEND    FOR    DESCRIPTIVE    BULLETIN.    


Crimshaw. 


Raven  White  Core. 


Raven  Black  Core. 


ALL  OUR  WIRES  pass  inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manutaotura  Grimshaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
114.  116  &  118  Liberty  St..  New   tork. 


BRANCHES:  {,92^""^'^°°' 


Desplaknes  St- 


BOSTON: 
T  Otis  St. 


SAN  FRANCISCO: 
33  Second  St. 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatherproof  Wire, 
Slow  -  Burning  Weatlierproof 
and  Slow- Burning  Wire, 


Prioes  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET  R.  I. 


"^      Send  for  our    catalog    of 
thirty-five  styles  of 

Desk  »"<'  Office  Lamps 

Cord  Adjusters  «"" 

Other  Devices. 


£^ 


Best  and   most   economical  lamp 
on  the  market. 


Cord  Dealers  write  for  discount. 

Adjusler 


Pacific  Electric  Company,       „    ,  ^   „ ,, 

1  #  '     i'ypewrller  and  Copy  Holder 

Dupt.  B.  LA  CROSSE,  WIS.  Lamp 


i6 
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WASTTED,  FOR  SAIiE  and 
Hmilar  WART  COIilTaiN  advertise- 
mtnts  {jo  ■words  or  less),  S'S"  *" 
insertion;  additional  ivords  3c  each. 
POSmOJT  WAWTED  advertise- 
ments (ja  zuords  or  less),  S^oo  an  in- 
sertion;   additional  zvords  2C  each. 


POSITION  WANTED. 

General  Manager  — Gentleman  of  executive 
ability,  for  number  of  years  General  Man- 
ager of  (Bell)  Telephone  Co.,  fifty  exchanges, 
25.000  subscribers  and  several  thousand  miles 
toll  lines,  will  be  open  for  engagement  with  an 
enterprising  Independent  company  in  December. 
Familiar  with  alt  details  of  construction,  main- 
tenance, operating  and  successful  dealing  with 
the  public.  Best  of  references  as  to  abiility. 
Address,  BOX  276.  care  Western  Electrician, 
610  Marquette  Bldg.,  Chicago. 


POSITION  WANTED. 

By  electrical  engineer,  graduate  German  I'oly- 
technical  School;  age  20;  ten  years'  expe- 
rience in  drawing  and  construction  of  dynamos, 
motors,  switchboards  and  switchboard  appara- 
tus; can  show  the  best  references.  Address  W. 
S.,  care  William  Braunstein.  48  Hudson  Avenue. 
Union  Hill.  N.  J. 


POSITION  WANTED. 

By  young  elestrical  engineer,  technical  grad- 
uate and  owner  of  first-class  steam  engineers' 
license.  Seven  years'  practical  experience  in 
charge  of  light  and  power  plants;  married  and 
sober.  Want  position  as  superintendent  or  chief 
electrician  of  moderate  size  station  up  to  2,000 
K.  W.  capacity.  Prefer  West  or  South.  Open 
for  engaeement  by  flrst  of  year.  Address  BOX 
277,  care  Western  Electrician,  510  Marquette 
Building.  Chicago. 

POSITION   WANTED. 

By  young  man  having  three  years'  experience 
as  designer  with  electric  construction  company 
(switchboard  worlc  and  wiring)  and  with  con- 
sulting engineer.  First-class  draftsman  and 
able  to  make  all  kinds  of  testing.  Graduate  of 
electrical  and  mechanical  engineering  from 
university  InGerraanv.  Can  sbow  best  of  refer- 
ences. Address  BOX  280,  care  Western  Elec- 
trician. .510  Marquette  Bldg..  Chicago. 


POSITION  WANTED. 

Would  like  position  with  private  orcity  plant. 
Have  had  10  years'  practical  experience,  giving 
spefial  attention  to  direct-curreut  wattmeters, 
arc  lamps,  motor  worlc  of  all  kinds,  dynamo  and 
switchboard  work.  Capable  of  doing  my  own 
coil  winding  on  arc  lamps  and  motors,  also 
capable  of  doing  testing  of  all  kinds.  Would 
consider  a  steady  position  at  a  reasonable 
salary.  Best  of  references.  Address  BOX  279, 
care  Western  Electrician,  510  Mantuette  Bldg., 
Chicago. 

POSITION      WANTED. 

As  superintendent  of  an  Independent  tele- 
phone bystem  hy  a  man  38  years  of  age,  who  has 
had  19  years'  experience  in  building,  equipping 
and  maintaining  telephone  systems.  Have  been 
Avlth  present  employers  12  years  as  chief  elec- 
trician. Will  furnish  best  of  references  as  to 
niv  ability  and  other  requirements.  Address 
BOX  281.' care  Western  Electrician,  .■510  Mar- 
quette Building.  Chicago. 


WANTED. 


Three  experienced  Incandescent  lamp  sales- 
men, by  an  old  and  well-established  company  not 
In  the  trust.  Applicants  will  please  state  age, 
experience  and  salary  wanted.  Address  BOX 
199.  care  Western  Electrician,  510  Marquette 
Bldg.,  Chicago, 


WANTED. 


An  incandescent  electric  lamp  salesman  to 
sell  a  high  grade  lamp;  no  objections  to  carry- 
ing as  a  side  line.  State  age.  electrical  exi^eri- 
ence  and  territory,  and  if  side  Hue,  state  prin- 
cipal line.  Address  MISSOURI  AMERICAN 
ELECTRIC  CO.,  3327-3.J29  Locust  St.,  St. 
Louis,  Mo. 


FOR   SALE. 

Electric  light  plant  In  town  of  1,000  popula- 
tion. In  fine  shape  and  on  sound  financial 
basis.  I  did  not  want  lo  take  It  but  was  obliged 
to  and  now  want  to  sell  it.  New  generator  and 
thoroughly  overhauled  since  taking  possession. 
E.  E.  SECOB,  Buft'alo  Cenlor.  Iowa. 


FOR    SALE. 

Electric  Light  Plant  In  growing  city 
people.    Can  be  bought  at  a  bargain 
quick.    GEO.  W.  EARLY,  Marcellne, 

of  3.500 
If  taken 
Mo. 

FOR   SALE. 

One  60  K.  W.  second-hand  Stanley  alternator, 
wUh  exciter,  16.000  alternations,  2,400  volts, 
in  good  condition.  Address  COMMlilRi'IAL 
ELECTRICAL  SUPPLY  CO.,  1007-1009  Market 
St.,  St.  Louis.  Mo. 


FOR    SALE. 

Complete  new  apparatus  embodying  all  the 
most  recent  Improvements  in  machinery  em- 
ployed in  the  manufacture  of  Incandescent 
electric  lamps.  Will  guarantee  lamp  manufac- 
turers results  as  to  cost  and  quality.  Address 
BOX  274,  care  Western  Electrician,  510  Mar- 
quette Bldg.,  Chicago. 


PROPOSALS  will  be  received  at  the  Bu- 
reau of  Supplies  and  Accounts,  Navy 
iJepartmenl:,  Washington,  I>.  C,  until  12 
o'clock  noon,  December  15,  1003,  and  pub- 
licly opened  immediately  thereafter,  to  fur- 
nish at  l:he  Navy  Yai'ds,  Portsmouth,  N.  H., 
Boston.  Mass.,  and  the  Naval  Training  Sta- 
tion, Newport,  R.  I.,  a  quantity  of  electric 
motors,  arc  lamps,  switch  boxes,  tubing  and 
fittings,  rubber  covered  wire,  miscellaneous 
electrical  supplies,  various  machine  tools, 
ash,  white  and  yellow  pine,  hackmatack 
knees,  oak,  copper  rod.  yellow  metal  sheath- 
ing, bar  iron,  steel  plates  and  shapes,  steel 
castings,  iron  forgings,  Portland  cement, 
sand,  rivets,  spikes,  asbestos  pipe  covering, 
linen  hose  and  nozzles,  naphtha  distillate, 
iron  pipe  and  fittings,  oars,  prepared  cotton, 
erection  of  exhaust  system,  repairs  to  build- 
ings, and  filling  in  between  retaining  walls. 
Blank  proposals  will  be  furnished  upon  ap- 
plication to  the  Navy  Pay  Offices,  Ports- 
mouth, N.  H.,  Boston,  Mass.,  and  Newport, 
R.  I.  H.  T.  B.  HARRIS,  Paymaster  Oen- 
eral  U.  S.   N.  11-21-03- 


PROPOSALS  win  be  received  at  the  Bu- 
reau of  Supplies  and  Accounts,  Navy 
Department,  Washington,  D.  C,  until  12 
o'clock  noon,  December  15,  1903,  and  pub- 
licly opened  immediately  thereafter,  to  fur- 
nish at  the  navy  yards.  Mare  Island,  Cal., 
and  Puget  Sound,  W^ash.,  a  quantity  of  arc 
lamps,  fan  blowers,  transformers,  electric 
motors,  wire,  conduit  and  fittings,  miscel- 
laneous electrical  supplies,  nuts,  rivets, 
washers,  wire  gauze,  padlocks,  nails,  drills, 
files,  screws,  miscellaneous  hardware,  va- 
rious machine  tools,  Douglas  fir,  Puget 
Sound  ship  spars,  bar  iron  and  steel,  plain 
and  galvanized  sheet  steel,  sheet  lead,  roof- 
ing tin,  boiled  and  raw  linseed  oil,  kerosene 
oil,  concentrated  lye,  white  and  red  lead, 
paints,  polishing  paste,  graphite,  gold  leaf, 
brass  and  steel  tubes,  pipe  fittings,  iron 
pipe,  water-closets,  steam  gauges,  evapor- 
ated peaches'  and  apples,  tinned  roast  and 
corned  beef,  tinned  bacon,  lard,  canned 
salmon,  pickles,  tinned  tomatoes,  tinned 
corn,  rice,  tea,  sugar,  salt,  evaporated 
cream,  deck  scrub  brushes,  oakum,  curled 
hair,  mattress  ticking,  cocoa  and  rubber 
mats,  squil^ees,  bath  brick,  leather  belting, 
magnesia  pipe  covering,  cotton  jacketed  fire 
hose,  sandpaper,  chalk,  gasoline,  rope  ex- 
tension ladders,  hose  carts,  duplex  pump, 
and  construction  of  three  lines  of  sewers. 
Blank  proposals  will  be  furnished  upon  ap- 
plication to  the  Navy  Pay  Offices.  San 
Francisco,  Cal.,  and  Seattle,  Wash.  H.  T.  B. 
HARRIS.  Paymaster  General  U.  S.  N. 
11-10-03 


PROPOSALS  will  be  received  at  the  Bu- 
reau of  Supplies  and  Accounts,  Navy 
Department,  W^ashington.  D.  C,  until  12 
o'clock  noon,  December  15,  1003,  and  pub- 
licly opened  immediately  thereafter,  to  fur- 
nish at  the  navy  yards,  Norfolk,  Va.,  and 
Charleston,  S.  C,  a  quantity  of  exhaust 
fans,  electric  motors,  generating  sets, 
projectors,  insulating  tape,  corn  brooms, 
deck  scrubbing  brushes,  paint  brushes, 
bunting,  cotton  sheeting,  linen  thread, 
jack  chain,  nails,  screws,  files,  drills,  mis- 
cellaneous hardware  and  hand  tools,  deck 
winches,  pattern  maker's  lathe,  mortlser, 
saw  table,  white  and  yellow  pine.  ash. 
cherry,  mahogany,  hickory,  ingot  copper, 
solder,  slab  zinc,  roofing  tin,  corrugated 
iron,  rails  and  frogs,  aluminum  paint, 
white  lead,  raw  linseed  oil,  asphaltum 
varnish,  gold  leaf,  bronze  powder,  bees- 
wax, oxide  of  iron,  copper  tubing,  gate 
valves,  sheathing  paper,  charcoal,  ribbed 
glass,  cocoa  and  rubber  mats,  stateroom 
crockery  and  rings,  deck  lanterns,  packing, 
sandpaper,  toilet  soap,  and  cotton  waste. 
Blank  proposals  will  be  furnished  upon  ap- 
plication to  the  navy  pay  offices.  Norfolk. 
Va..  and  Charleston.  S.  C.  I-I.  T.  B. 
HARRIS,  Paymaster  General   U.  -8.  A'. 

11-20-03 


Bids    for    l!$treet   l>ig]iting 

Charleston,  l§}.  €.,  from 

April  1st  1904 

FOR  A  TERM  OFONE,TWO 
OR  FOUR  YEARS. 

Sealed  proposals  will  be  received  at  the  Office 
of  the  City  Electrician  of  Charleston.  S.  C.  until 
12  o'clock  noon  on  December  21st,  1903.  for 
lighting  the  streets  and  public  builaings  of  the 
City  of  Charleston,  S.  C.  for  term  of  one,  two  or 
four  years,  with  Electricity.  Gas  or  some  other 
illuminating  power  equivalent  thereto,  or  partly 
by  one  and  partly  by  another. 

The  estimate  requirements  are  Five  Hundred 
Arc  Lights  of  the  enclosed  type,  lo  be  supplied 
with  an  alternating  current  of  not  less  than  6.6 
amperes  under  a  pressure  of  not  less  than 
70  volts  and  the  electric  energy  of  each 
lamp  475  watts,  with  an  illuminating  capacity 
of  1.200  (normal)  candlejiower.  Gas  Lamps  to 
have  five-foot  buiner.'^,  gas  to  be  delivered  at 
pressure  of  not  less  than  13  inches,  and  to  be  of 
standard  commercial  quality.  Uclail  of  specifi- 
cations of  lighting  will  ue  Inrnished  all  bidders 
upon  application  to  the  City  Electrician. 
Lights  under  this  contract  to  be  ready  for 
operation  on  April  1  si,  1904.  Certified  check 
for  $350  to  accompany  each  bid,  and  every 
bidder  must  be  prepared  to  furnish  a  bond  satis- 
factory to  the  Mayor  to  the  penal  amount  of 
$25,000  00,  conditioned  for  the  performance  of 
his  part  of  the  contrat.  provided  his  bid  is  ac- 
cepted. The  City  I'eserves  the  right  to  reject 
any  and  all  bids. 

lOV  SIMONS. 
City  l^lectrlclan.  Charleston,  S,  C. 


TELEPHONES  FOR  SALE. 

lba\eaboiit  (ji)0  high-grade  telepliones  left. 
which  I  will  sell  from  S3. 00  to  $5.00  each.  They 
are  good  as  new.  Call  or  address.  .lOlIN  T, 
BOVLE.  Fond  du  Lac,  Wis. 


New  Equipment  at 
a  Bargain. 

One  300  K.  W.  Westi nghou.se  Alternator,  D.  C. 

to  18+32x18  Compound  Ide  Engine. 
One  150  K.VV.  Westinghouse  Alternator,  D.  C. 

to  13-1-22x15  Compound  Ide  Engine. 
One  125  K.   W.  220  Volt  D.  C.  Jenney,    D.  C. 

to  l.Sj^xie  Buckeye  Engine. 

AH  of  the  above  entirely  new  and  In  first- 
class  condition- 
Two  125  K.  W.  Siemens  A    Halske  140  Volt 

D.  C.  Generators,  D,  C.  to  16x16  Ball  Engines. 

First-class  condition. 
1  have  some  bargains  to  otTer  In  Engines  and 

Boilers.    Also  Alternating  and  D.  C.  Generators 

that  have  been  used. 

H.  W.  DYAR,  1547  Marquette  Bldg. 

CHtCACO. 


^  ELECTRIC  fer 

•54-62  5.CLIN TON  5T.  CHICAGO 

All  dynamos,  moto-s,  meters  and  transformerH 
listed  by  Ibis  Company  are  at  their  warehousee, 
ready  for  Immediate  delivery. 

FOR  SALE 

at  a  bargain  If  taken  Immediately: 

1  -400  K.  W.  Westinghouse  flilernalor. 
1-200    "      Stanley  Alternator. 
2- 1  BO    "      General  Electric  Alternators. 
3-120 

2-tBO    "      Westinghouse  BOO  V.  Railway  Genera, 
tort:. 

Largest  stock  of  second-tand  electrical  appa- 
ratus In  this  country.  Send  for  our  monthly 
Bargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  guaranteed. 


ARC    DYNAMOS. 

FOR  IMMEDIATE    DELIVERY. 

5—  76-Light  Wood  Xo.  H.  1200  C.  P..  6.B  amps. 

1—  .5n-Llght  Ball.  1200  C.  P..  6  8  amps. 

1— 12.5-Light  Ft.  Wayne  No.   10.  2000  C.  P.,  9.6  amps. 

4,—  an-Llght   Wood   No.   9,  '2000  C.   P.,    10  amps. 

1—  75-L1ght  Excelsior.  2000  C.   P..   10  amps. 

1—   20-Llght   Ball,   2000   C.   P.,  10  amps. 

Write  for  our  stock  list  of  dynamos  and  engines. 

ILLINOIS  MAINTENANCE  COMPANY,  1625  Marquette  Bldg.,  CHICAGO. 


Works   quicK  and  easy.    Meeps  its   luster.  Molds   dl,d  trade   a 

DETERIORATE.    ESTABLISHED    IB  YEARS.  SOLO   BY  AGENTS    a'i^D   DEAL 

U.S. METAL  POLISn; 


jj.'uw.iiijigmi 


■DLJSMES  «LL  METALS. 


.Eamples'sent    free 
GeO.W.  MOFFMAI^J 

:.W«SMii<i;TONSt:i«DlflNAPDLIS,mD 


STERLING    EXTRA    INSULATING    VARNISH. 

sterling  Extra  Black  Finishing  VarnUh, 

Sterling  Black  Air  Drying  Tarnlah, 

Sterling  Black  Core  Plate  TarnlBh. 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A.  Brougham  St.,  Blacl<friars  Road,  Saiford,  Manchester,  Englul, 


1  OFFICE   OF 

Town   Clerk 

BOIRD  o   ^ 

A,  B.  KAUFMAN,    ClkRK 

r  YAS  «CT8.    kTTV- 

Summitvtlle   Ind.^ 


Yltnr.  ^,?    ion:-? 


i_t>c-<-- V. 


CHICAGO    EDISON    COMPANY  REPAIR   SHOPS 


Machine  and  Carpenter 

Workof  All  Kinds 

correspondence    Solici'ed 


76    MARKET   STREET,  CHICACO.       TELEPHONE    MAIN 

OPEN    DAY   AND    NICHT. 


first-class    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 


December 


1003 
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THE  GHIGACO  DIE  &  ELECTRIC  CC, 

SOLE  OWNERS  OF  THE   MAXSTADT  PATENT  NO.  655,905. 

We  manufacture  our  joints  under  the  patent  we  advertise. 


PATKNTED      AUGUST 


STATES      AN 


No.  882. 

The  illustration,  No.  SS2.  represents  the  Maxstadt  Patent  Improved  American 
Joint,  ready  for  use.  Made  in  copper  and  tinned  steel,  for  copper  and  galvanized 
iron  wire.  This  joint  is  absolutely  perfect  and  costs  less  money  than  any  other 
joint  on  the  market.  Our  Tinned  Sreel  Joints  are  especially  adapted  for  iron  wire, 
and  give  entire  satisfaction  wherever  used. 

Prices  and  samples  on  application. 


SOLE    MANUFACTURERS    OF    THE 

MAXSTADT  PATENT  IMPROVED  FUSIBLE  CUT-OUT  CARBON 
LIGHTNING  ARRESTERS. 

No.  416  represents  a  full  size  Maxstadt  Patent  Improved  Double  Pole  Porce- 
lain Cut-Out  and  Carbon  Lightning  Arrester.  Tbe  object  of  this  Arrester  is  to 
economize  spice.  Its  compactness  and  efEciency  have  made  it  the  most  practical 
combination  cut-out  and  lightning  arrester  on  the  market  to-day,  and  it  costs  less 
money  than  any  other  arrester  made. 


No.  416. 

Patented  March  31,  1891. 

The  above  is  one  oE   the  many  different  styles  of  Maxstadt  Fuse  blocks  we 
manufacture.     We  can  also  furnish  fuses,  paper  sleeves,  fuse  wire  and  links. 
Write  for  prices  and  samples. 


Manufacturers  of  the  Maxstadt  Patent  Improved    American   Joint: 

CHICAGO   DIE  <&,  ELECTRIC  CO., 

87-91    W.    LAKE    STREET,    CHICAGO,    ILL. 


ROOM  612  AUDITORIUM. 
CHICAGO. 

DECEMBER  8-9-10. 

InterstaLte  Irvdepervdent 
TelepKorve  AssocieLtiorv 


* 


The  Automatic  Electric  Company 

will  exhibit  a  working  exchange 
showing  the  operation  of  a 
10,000-station  automatic  switch- 
board. It  will  be  by  long  odds 
the  most  interesting  exhibit  at  the 
Convention.     Do  not  fail  to  see  it. 


* 


•♦•♦»♦•♦>♦•♦•♦•♦•♦•♦•♦•♦•♦•♦•♦•♦•♦•♦•♦•♦•♦' 


CKas.  C  Dustin  Co.t 


11  Broadway, 


NEW  YORK. 


Electrical  and  Steam  Machinery 

G.  E.  1000  RAILWAY  MOTORS. 

One  Hundred  G.  E.  1000  (35  H.  P.)  Street 
R.ailwa.y  Motors,  all  in  excellent  second-hand 
condition  and  complete  witK  gears,  pinions  and 
geatr  cases.     Write  for  prices. 

ALTERNATORS 

One  200  K.  W.  Ft.  W&yne  "Wood,"  1,100  volts,  140  cycles,  single-phase. 

One  180  K.  W.  General  Electric,  2,300  volts,  60  cycles,  single-phase. 

One  180  K.  W.  Westinghouse,  2,300  volts,  60  cycles,  single-phase. 

One  150  K.  "W.  Stanley,  1,100  or  2,200  volts,  133,  cycles,  two-phase. 

One  120  K.  W.  General  Electric,  1,040  volts,  12.^  cycles,  single-phase. 

One  120  K.  W.  General  Electric,  3,080  volts,  125  cycles,  single-phase. 

One  120  K.  W.  Westinghouse,  1,100  volts,  133  cycles,  single-phase. 

One  90  K.  W.  General  Electric,  2,300  volts,  60  cycles,  single-phase. 

Two  75  K.  W.  General  Electric,  2,100  volts,  60  cycles,  two-phase. 

One  60  K.  W.  Westinghouse,  2,200  volts,  60  cycles,  two-phase. 

One  60  K.  W.  Westinghouse,  1,100  volts,  133  cycles,  single-phase.  . 

One  60  K.  W.  General  Electric,  1,040  volts,  125  cycles,  single-phase. 

Three  35  K.  W.  Thomson-Houston,  1,040  volts,  125  cycles,  single-phase. 

RAILWAY  GENERATORS,  500-550  VOLTS. 

Two  500  K.  W.  General  Electric,  6-pole,  speed,  300  R.  P.  M. 
Two  300  K.  W.  General  Electric,  4-pole,  speed,  400  R.  P.  M. 
One  200  K.  W.  Westinghouse,  6-pole,  speed,  610  R.  P.  M. 
Two  200  K.  W.  General  Electric,  4-pole,  speed,  425  R.  P.  M. 
One  180  K.  W.  Westinghouse,  4  pole,  speed,  535  R.  P.  M. 
One>150  K.  W.  Fort  Wayne.  6-pole,  speed,  550  R.  P.  M. 
One  110  K.  W.  Eddy,  4-pole,  speed,  600  R.  P.  M. 
One  100  K.  W.  General  Electric,  4-pole,  speed,  650  R.  P.  M 
One  100  K.  W.  Walker,  4-pole,  speed,  750  R.  P.  M. 
Two  100  K.  W.  Edison,  bi-po'ar,  speed,  620  R.  P.  M. 
One  90  K.  W.  Thomson-Houston,  4-pole,  speed,  700  E.  P.  M. 
One  80  K.  W.  General  Electric,  4-pole,  speed,  700  E.  P.  M. 
Three  62  K.  W.  Thomson-Houston,  Type  D,  speed,  900  R.  P.  M. 

DIRECT-CONNECTED  UNITS,  125  AND  250  VOLTS. 

One  60  K.  W.  Eddy.  4-pole,  125-volt   generator,  with  13x12  Buffalo  Forge  engine 

Brand  new. 
One  60  K.  W.  Bergmann,  6-pole,  125-volt  generator,  with  12x14  Watertown  engine. 
One  50  K.  W.  Commercial.  6-pole,  125-voU  generator,  with  8!^-13sl2  Armington  .t 

Sims  tandem  compound  engine. 
One  50  K.  W.  unit,  consisting  of  two  25  K.  W.  General  Electric.  4-pole.  125-volt  geiie^"- 

ators,  with  one  triple  Expansion  vertical  engine. 
One  25  K.  W.  General  Electric,  6-pole,  125-volt  generator,  with  9^2^10  Armington  & 

Sims  engine. 
Two  25   K.   W.   Westinghouse,   6-pole,   250-volt  generators,   each    with  9x10  Ball  & 

"Wood  engines. 

ENGINES. 

One  22  and  40x60  Watts-Campbell  Corliss  cross-compound,  600-800  n.  P. 

One  20  and  36x48  Wheelock  crosi-compound,  500-700  H.  P. 

One  14  and  17x36  and  42  Slater,  twin,  400-500  H.  P. 

One  24x48  Hamilton  Corliss,  450  H.  P. 

One  23.X48  Harris  Corliss,  400  H.  P. 

One  18x48  George  H.  Corliss,  250  H.  P. 

One  16x42  Providence  Greene,  200  H.  P. 

Two  18  and  30x16  Westinghouse  Compound,  250  H.  P.  each. 

Three  18^4x18  Armington  &  Sims,  250  H.  P.  each. 

One  16x16  Erie  Ball,  175  H.  P. 

Two  14x13  Armington  &  Sims,  150  H.  P.  each. 

One  12x34  Brown,  100  H.  P. 

One  10x14  Straight  Line,  75  H.  P. 

This  is  not  a  complete  list.  Send  for  Bulletin  or  write 
for  quotation  on  a-nything  you  intend  purchoLsing. 

W«  ha-ve  e*.  large  stock  of  direct-current  genera.tors 
and  motors  of  all  voltages.  Also  ».lterns».tlng-current  motors 
and  a^rc  genera.tors, 

Babcock  S,  Wilcox  and  retvirn  tubular  boilers. 

Transfornxers,  arc  la.n»p9,  street  ro.ilway  cars  and 
equipment. 


Let  us  maLke  yo\i  a  proposi- 
tion for  the  pMrcKoLse  of 
any  appaLract\is  yo\i  may 
hoLve  for  disposoLl. 


i8 
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Alloway  Electric  Co. 

I  Contracting  Electrical   Engineers, 

1551  Marquette  Building, 
j  Tel.  Eandolph  801.  CHICAGO. 


ARNOLD   ELECTRIC 
POWER  STATION  Co. 

Engineers.  Contractors  for  Complete 

Electric  Plants.    Results  Guaranteed. 

SUITE  1539,  MARQUETTE  BLDG.,  OHIOAQO. 

NEW  YORK  OFFICE;  711  TRANSIT  BLDG. 


BRYAN,  WILLIAM  H.  | 

M.  Am.  Soc.  M.  E., 

Consulting  Mechanical  and  Electrical 
Engineer. 

Lincoln  Trust  Building,  ST.  LOUIS. 


BURCH,  EDWARD  P. 

ELECTRIC 
RAILWAY  ENGINEER. 

1250  Guaranty  BIdg.  Minm 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 

ENGINEERS 

Design,  Oonetruct  and  Operate  Railway,  Light, 

Power  aud  Hydraulic  Plants. 

Examinations  and  Reports. 

•Jew  York  Life  Building.       -      CHICAGKJ,  ILL. 


W.  E.  BAKER. 


H.  R.  BISHOP. 

I  BAKER,  W.  E.  &  CO. 

ENGINEERS, 

ELECTRIC    RAILWAYS, 

I  170  Broadway,  NEW  YORK. 


CHAS.  L.  BROWN, 

Contracting  Electrical  Engineer. 

804  Fisher  Building, 
Telephone  Harrison  3698.       CHICAGO. 


THE  M.  P.  BYRNE 
CONSTRUCTION  CO. 

GENERAL  CONTRACTOES, 
Sewers,  Water  Works,  Conduits  and  Elec 

trie  Plants  a  Specialty. 
Room  30,  88  E.  Washltieton  St.,   CHIOAGO.ILL. 


C.  W.  Cakman.  M.  C.  Habtman.  , 

Carman,  Chas.  Whitney  | 
&Co., 

CONSULTING  ENGINEERS, 
88  La  Salle  Stueet,  CHICAGO. 


CRUMB,  W.  H.  &  CO. 

Engineers      Contractors, 

telephone  engineering  and 
construction, 

1263  Monadnock  Bldg.,  -  Cliicago. 


EMMONS  ELECTRIC 
CONSTRUCTION  CO. 

(NOT  INCORPOBATED) 

Electrical  Enoineers  ANDCoNTRACTORa 

All  kinds  of  Electrical  Machinery 

and  Appliances  installed. 
[  Tel.  Main  iB30.       84-86  La  Salle  St. ,  Cbioago,  III. 


Humphrey,     Henry    H,, 
CONSULTING  ENGINEER. 

Central  Lighting  Stations, 

Electric  Power  Transmission. 

Suite  1305,  Chemical  Bldg.,      ST.  LOUIS. 


KOHLER    BROS., 

Contracting     Electrical    Engineers, 
Lighting  Power  Railways, 

1804-1806-1808-1810-1812  Fisher  Building, 
CHICAGO. 


ENGINEERS 

Represented  in  this  "Directory"  are 
enabled  to  come  In  touch  with  many 
prospective  customers  who  cannot  be 
reached  through  any  other  source. 


H.  J.  Minhinnick 
J  ito.  B.."  ^.^"-  Sec.  andGen'lSup't.  fr^ 

General  Engineering  P 

Cr\       TiTTT  Consulting  and 

U.,     ±  Jnr.    Contracting  Engineers. 
TelephoneB,ElectrlcLlght,FowerTran8miB8ion 

Suite  Ul'^.ia5  AUAMHST.,  (;HICAG0. 
Long  DiHlanceTel..*plioi.e  Central  178. 


Long  Distance  Phone  Central  2448. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR, 
Specialtiks— Central  Station  Heating  Plants, 
Water   Works  Steam  Plants,  Electric  Light, 
ftoa  and  Street  Railway  Plants. 

1220-21  Marquette  Building,    CHICAGO. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 
Plane,  Bpeclfl.catlonH  and  Supervlfllon  of  In- 
etallation  oC  complete  telephone  plants* 
Special  Reports  on  Telephone 

Prupertles  aud  Apparatus, 

411  Electrical  Bldg.,  Cleveland,  Ohio. 


IT    WILL    PAY 

engineers  not  represented  in 
this  department  to  carry  a 
card  regularly. 


DUGALD  C.  JACKSON,  C.   E. 
WILLIAM  B.  JACKSON,  M.  E. 

MEMBERS 

AMERICAN  INSTITUTE  OF   ELECTRICAL   CNcrNCERS 

AMERICAN   SettlETY    OF    MECHANICAL     EMGINCCRa 

AMERICAN    SOCIETY   OF   CIVIL   ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON.    WIS. 


Western  Electrician 

Want  Ads 

Br  ins      Rosul-ts.  1 1 


tfk|     ■■PPI  ELECTRICAL 

VI     AVE  PURPOSES 

Alll    I    P  PLAIN  OR 

wlBf^  I    hi  ENANIELEO. 

THE  MONSON  BURMAH  SLATE  CO. 

PORTLAND,    ME. 


Por  electrical  Purposes.    Everything  lo  turned 

Slate. 

Only  Firm  in  Vermont  who  makes  a  Specialty  of 

Manufacturing  and  Drilling  Small  Slates 

for  Electrical  Purposes. 


A.  B.  YOUNG, 


MANUFACTURER, 

FAIR  HAVEN.  VERMONT. 


SUBSCRIPTION  OPPORTUNITY 

New  subscribers  who  order  the  WESTERN 
ELECTRICIAN  for  the  year  1904  will  receive 
the   remaining  issues  of    1903  FREE. 

Order  at  once;  the  sooner  you  order  the 
more  free  papers  you  will  get. 

The  WESTERN  ELECTRICIAN  has  helped 
and  informed  its  readers  for  nearly  seventeen 
years.      It  will   help  and   inform  you. 

WESTERN  ELECTRICIAN, 


510  MARQUETTE  BLDG.,  CHICAGO. 


SUBSCRIPTION     RATES: 
United  States,  Canada  and  Mexico  $3  a  Year. 
Foreign  Countries,  $5.00  a  Year. 


WESTERN  ELECTRICIAU 
CHICAGO. 

Please  send  me   the    Western  Elec- 
trician, weekly.  lor  1904  for  which  I  enclose 
!.00  ($5.00  i(  to  foreigQCOuniry).    Also  send 
me  free,  all  the  remaining  issues  of  the  year  1903. 


.%vi 


Name 

Street 


Date City. 


.State. 
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FESSENDEN  Wireless  Telegraph  System 

THE  NATIONAL  ELECTRIC  SIGNALLING  CO. 

As  the  result  of  five  years'  experimental  work,  including  a  working  test  of  a  full  year,  this  system  is  now  put  on  the  market  as 
being  equal  as  regards  speed  and  reliability  to  manually  operated  wire  lines,  and  superior  as  regards  first  cost  and  maintenance. 

This  system  uses  no  coherer,  the  receiver  consisting  of  a  minute  cylinder  of  liquid  whose  resistance  is  lowered  by  the  heating 
effect  of  the  electric  waves.  As  it  is  approximately  25  to  50  times  as  sensitive  as  the  Solari  coherer,  and  is  admirably  adapted  to  sharp 
tuning,  much  less  energy  is  needed  for  a  given  distance,  and  difificulties  from  atmospheric  disturbances  and  interference  can  be  overcome. 

This  system  does  not  infringe  the  patents  of  any  other  company  and  the  operation  of  the  apparatus  is  guaranteed. 

Telegraphic  sets  for  working  up  to  150  miles  over  land  or  up  to  350  miles  over  sea  are  now  standardized  and  can  be  supplied 
from  stock  or  on  short  notice.  Sets  for  working  over  longer  distances  supplied  at  short  notice.  Sets  can  be  tested  by  purchaser  before 
delivery  between  the  company's  test  stations,  approximately  go  miles  over  land,  or  between  the  company's  marine  stations. 

THE    NATIONAL    ELECTRIC    SIGNALLING    CO., 

1737  Riggs  Place,  WASHINGTON,  D.C. 


ILLINOIS  m  ^^M^^^i-^ 

TJXT^Ti  ATTTXT/-"   Y        ENGRAVINGS 

cNGKAVlNG  T  and  color  work 

i^i^mtTyA.  XT'V       cAa  WRITE  FOR  SAMPLES  AND  INFORMATION. 

kXJ ITI  Jr AIN  I      ^ 341-351  Dearborn St.CHICAGO. 


Book   Orders 

GIVEN  PROMPT  ATTENTION. 

Electrician  Publishing  Co., 

Suite  510  Marauette  BIdg.,  CHICAGB. 


'AtTON'S 

1904 
COWBOY 
^  GIRI  ^ 


TRADE-MAKK. 


Copyright,  1903.  by 

Chicago  &  Alton 

Railway. 


ART    CALENDAR 

Fourgraceful  poses  from  life;  figures  ten  inches 
high,  reproduced  in  colors  by  a  process  far  su- 
[>eriorto  last  year's  calendar.  Highest  example 
of  lithographic  art. 

"THE   ONLY   WAY " 

to  own  one  of  these  beautiful  calendars  is  to 
send  twenty-five  cents  with  name  of  publication 
in  which  you  read  this  advertisement,  to  Geo. 
J.  Charlton",  Gen'l  Passenger  Agent,  Chicago 
&  Alton  Railway,  Chicago.  III. 

The  best  railway  line  between  Chicago,  St. 
Loi.'is.  Kansas  City  and  Peoria.  Take  the 
"Alton"  to  the  St.  Louis  World's  Fair.  1904. 


"NEW  TRAIN  5BRVICE  TO 

French  Lick 

and 

West  Baden 
Springs." 

A  parlor  and  dining  car  now 
leave  Chicago  at  12:00  o'clock 
noon,  arrive  at  the  Springs  at 
8:45  p.  m.  Leave  Springs  9:0a 
a.  m.,  arrive  Chicago  5:55  p.  m. 
Reservations  at  Monon  Route 
City  Office,  232  Clark  Street. 
Telephone  Har.  1245. 


Bound  Volumes 


^ESTERI)  [lECTRICIAN 

FOR  SALE. 

From  Vol.  1  to  Date. 

ADDRESS 

ELECTRICIAN  PUBUSHING  CO., 

BIO  Marquette  Building,  CHICAGO 


CATERING 

TO     THOSE     WHO 
DEMAND     QUALITY. 

American 

Electric  Telephone 

Company 


MAKERS 
OF   THE 


EXPRESS    SWITCHBOARDS 


HOTEL 

TELEPHONE         CHICAGO      - 


ILL. 


"INTERNATIONAL" 

Mechanical  self-restoring  Drop  Switchboard, 

JUST  OUT 

But  nearly  2,000  drops  capacity  and  oemplete  Cen- 
tral Office  Equipment  have  already  been  sold.  It 
Is  full  of  new  up-to-date  substantial  features. 

A   MONEY  AND  TIME   SAVER. 

A  sample  of  the  working  parts  will  be  sent  to  pros- 
pective purchasers  on  request.  We  manufacture 
everything  in  the  way  of  apparatus  for  any  tele- 
phone system. 

INTERNATIONAL  TELEPHONE  MANUFACTURING  GO. 

CHICAGO,  U.  S.  A. 


TRANSMITTER. 


RECEIVER. 


JUNIOR  TYPE  CLASS  "C"  WIRELESS  INSTRUMENTS. 


Thos.  E.  Clark  Wireless  Tel-Tel.  Go. 

MAIN  OFFICE,  309  Stevens  Building, 

Cor.  Washington  and  Grand  River  Aves.,  ■  DETROIT,  MICH. 

FACTORY:    PONTIAO,    MIOH. 

Mfrs.  Wireless  Instruments 

For  Short  or  Long  Distance 

electrical  specialties 

SPARK  COILS 

FOR  AUTOMOBILE  GAS  ENGINES,  ETC. 

Send  Stamp  for  No.  O  Bulletin.   Just  Out. 
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MAGNET  WIRE 


ROUND, 
SQUARE 

AND 
RECTAN- 
GULAR. 


THAOE  tlARK.^ 


MANOFACTtTRED  BT 


Columbus  Insulated  Wire  and  Brass  Co. 

COLUMBUS,  OHIO. 


FOR  SALE. 

6  K.  W.  Edison  220- volt  motor;  0  H.  P.  Eddy 
220-Tolt  motor;  1  H-P  Crocker-Wheeler  220- 
Tolt  motor.  WALSH'S  SONS  &  CO..  261  Wash- 
ington St.,  Newark,  N.  J. 


Pat.  Dec.  3 


Wrigley's 


With 

double-fanged 

sides   and 

ridged  baclv. 


Patent 
Steel 

Toggle 

Bolt 


For  securing  brackets  and  fixtures  to  hollow 
tiliDg,  marble  slabs,  steel  ceilings,  or  plas- 
tered walls  where  icrews  or  nails  fail  to 
hold. 

The  only  ,Vlnch  steel  Toggle  Bolt  on  the 
market  that  can  be  Inserted  in  a  ?8-inch 
hole  and  securely  anchored.  And  can  in- 
stantly be  taken  out  if  wanted  out.  The  J.£- 
inch  size  can  be  inserted  in  a  ^s-inch  hole. 

The  iVinch  size  will  sustain  a  weight  of 
400  lbs. 

THOMAS  WRiGLEY  &  GO. 

300-306  Dearborn  Street,  Chicago,  III. 


NOTICE  TO  THE  TRADE. 


The  Edison  Primary  Battery  is  fully  protected 
by  patent,  No.  430,279,  dated  June  17,  i8go, 
granted  to  Thomas  A.  Edison.  The  use  of 
renewals  purchased  from  unauthorized  persons 
is  an  infringement  of  this  patent,  and  will  be 
treated  as  such  by  this  company.     ::     ::     ::     :: 

EDISON  MANUFACTURING  COMPANY. 

ORANGE,  N.  J..  U.  S.  A. 

83  Chambers  Street,  New  York.         304  Wa.b*sK  Avenue,  ChlcKgo. 


"NEW  STANDARD" 
DRY  BATTERIES 

Are  the  Standard  of 

OUR  NAVY  AND  THE 
WORLD. 

An  experience  of  many  years 
In  dry  battery  manufacture  has 
given  this  battery  the  suprem- 
acy it  holds  over  ail  others. 
II  Is  the  best  dry  ceil  ever  made. 
They  are   tiade    in    all  standard  and 
special  sizes. 

WM.ROCHE 


THE  "AUTOGAS"  DRY 


BATTERY 


For  Portable  Service  is  the 
Best  Made. 


rj^fcw  Standard 
te^UTOGAS" 

^:--     ~   TRACE  MARkJ^-"      - 

:gas  acasolcne  enci 
:  DRY  BATTERY  ■ 


For  Automobiles,  Launcties.  and  all  Ignition 
work  where  compactness  Is  a  requisite. 

'       INVENTOR  AND  SOLE  MANUFACTURER, 
9  42  VESEY  STREET,     NEW  YORK. 


HANSON  &  TUNELIUS  MACHINE  CO. 

Desfgnera  and  Ijuildors  oT 

Insulating,    Cabling 

and  Special 

MACHINERY  FOR  ELECTRICAL  PURPOSES. 

232-234  S.  Clinton    St.,   Chicago. 


It 


QTAR"   INCANDESCENT 
O  I  An       LAMPS 


LONG  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 

(     MADE     BY    THE    MOST    SKILLED    WORKMEN. 

I  STANDARD  ELECTRICAL  MFG. 
I  COMPANY,     :    Niles,  Ohio. 


rh«  Incandescent  Lamp  Raplaoer  and 
Cleaner  replaces  and  cleana  any  c.  p.  lamp 
«t  any  height  or  angle. 

Incandescent  Electric  Light  Manipulator  Co., 
I  1 6  Bedford  St.,      Boston,  Mass. 


Western  Electrician 

Want  Ads 


>Ult8. 


READ  THE 


ELECTRICAL  PAPER. 


Nothing  is  so  Essential  in  Electrical  Machinery  as  RELIABILITY 
And  Nothing  Contributes  so  Much  to  Reliability  as  SIMPLICITY 


THE    WARREN    ALTERNATOR 

Is  Simplicity  Itself  Having  no  Br\ishes  or  CommvitaLtor  aknd  no  R.evolving  Wire. 

BULLETINS  ON  APPLICATIO  N T  HEY  TBLL  YOV  ABOUT  IT. 


$riienI|[tiiicM^c.@. 

6ANDUSKY,  OHIO,  U.  S.  A. 


Rumsey  GlectrlcalM'f's' Co.,  H.  B.  Cotao  &  Company,  Western  Electrical  Supply  Co.,  C.  W,  Hobson, 

1211  Filbert  St.,  Philadelphia,  Pa.  114  Liberty  St.,  New  York.  St.  Louis,  Mo.  Waco,  Texas. 

A.  M.  Searies,  C.  A.  Cotton,  G.  A.  Wilbur  &  Co., 

1200  Fisher  Bldg.,  Chicago,  lU.  129  Pearl  St.,  Boston,  Mass.  183  Crocker  Bldg.,  San  Francisco,  Cal. 

Carterd:  ailleaple  Electric  Co.,  Z.  C.  Miles  &  Piper  Co.,  W.  I,  Oray&Co., 

Atlanta,  Ga,  Seattle,  Wash.  Mlnneapoli";,  Minn. 
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EDISON  TELEPHONE  LAMPS 

ARE  THE 

STANDARD  FOR  VISUAL  SIGNALS. 


They  save  the  exchange  time  and  money  because  every 
lamp   is   perfect — sure   to   fit — sure   to   burn.       The   life  is 
extremely   long — running  into   years. 
Be  sure  to  get  the   EDISON. 


EDISON    DECORATIVE    AND    MINIATURE    LAMP    DEPARTMENT 

GENER.AL     ELECTRIC     COMPANY,    a 
Hak.rrison,    N.    J. 


NEW  PRICES 

New  net  prices  oo  all  goods  contained  in 
our  550-p8ge  catalogue  No.  14.    Send  for  It 

MANHAnAN  ELECTRICAL  SUPPLY  CO 

New  York  Chicago 


MOON 

TERMINAL 
HEADS 

With 
Carbon  Arresters 


METAL 
STORM  BOX 

SELF- 
SOLDERING 
NOZZLE 


MOON  MFG.  CO., 

43-4.9  So.  CANAL  ST.,  CHICAGO 


ROBT.  FERRIS'  BOOK 
ON  METERS 

IS  so  SIMPLE  THAT  ONE  WONDERS 
AT  THE  COURAGE  OF  THE  AUTHOR 

ITTELLS  JUST  WHAT  SOME 
PEOPLE  THINK  THEY  KNOW. 

Written  expressly  for  the  men  who  handle 
the  pliers. 
Sent  prepaid  on  receipt  of  $1.00.    Address 

ELECTRICIAN  PUB.  CO., 

510   Marquette  BIdg.,  CHICAGO. 


PLACE    YOUR 

"Want"  and  "For  Sale" 
advertisements  In  the 

WESTERN  ELECTRICIAN. 

Immediate  Returns. 


PRESS 

..DOWN 
"'HERE 


A  Spring 
Binding  Post 

Grips  any  size  wire  and  holds 
it  so  firmly  that  a  loose  con- 
tact is  impossible.  Wire  can- 
not jar  loose.  Just  the  thing 
for  all  kinds  of  wire  con- 
nections. Cheaper  than  any 
good  screw  post  on  the  mar- 
ket, and  can  take  the  place  of 
an  expensive  one.  Send  for 
sample. 

Fahnestock  Transmitter  Co. 

74  Cortlandt  Street 
NEW     YORK     CITY 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING   COMPANY, 

sin  Marau!!tti>   eiitd     RHiniRO 


I 


"0=M"'  ENCLOSED 
ARC  LAMPS 

FOR  ALL  CIRCUITS. 


SIMPLE, 
DURABLE, 
EFFICIENT. 


SEND  FOR 
BULLETINS. 


THE  OSBORN-MORQAN 
COMPANY, 

CLEVELAND,      -     -     -     OHIO. 


INDIVIDUAL 
INSPECTION 

brings 

"P-K"  SOCKETS 

to  you  with  every  screw  in 
place,  and  none  stripped.  The 
material  and  workmanship,  that 
go  into  them,  make  them  perfect 
in  action. 


H.  T.  Paiste  Company 


PHILADELPHIA 


ESTABLISHED  1875. 
COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR 

Practically  dust  and  water  proof.  For  Portable 
Drilling,  Tapping,  Reaming,  Emery  Grinding,  •tc. 
Write  (or  Catalogue  and  Prices. 

STOW  MFG.  CO.,  BInghamton,  N.  Y. 

Genl  European  Agents.  SelJg,  Sonncnthal  A  COi 
86  Que^fl  Vi^tpfift  Street,  Ji^PBapo,  Knglftutj, 
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Cope's  Patent  Quick  Coupling  Conduit  Rod 

Remember  these  Rods  have  no  Lost  Motion. 


These  Couplings  are  of  Steel 
and  are  made  in  the  best  possible 
manner. 


Patented  February  24,  1903. 


Write  for  list  of  persons  using  these  rods — 150,000  sold  since  May, 
1902.    Made  in  3  ft.  and  4  ft.  lengths. 

Price,  3  It.  75  cents;  4  ft.  85  cents. 


T.  J.  COPE, 


3244  North  Fifteenth  Street, 


Philadelphia,  Pa. 


PRACTICAL  FEATURES 

OF  TELEPHONE  WORK. 

By  A.  E.  DOBBS. 

Cloth,  7  by  5  1-4  Inches.  Illustrated.    134  pages.   Appendix.    75  Cents. 


THIS  work  is  designed  as  a  simple,  plain-speaking  handbook  for  the  prac- 
tical telephone  man.  Its  author,  Mr.  Dobbs,  has  been  eminently  fitted 
by  fourteen  years'  experience  in  telephony  to  deal  with  the  subject  in  a  thor- 
oughly competent  manner.  This  he  has  done,  and  the  result  is  a  mine  of  in- 
formation, clearly  and  concisely  presented,  and  invaluable  to  the  manager, 
operator  and  lineman  alike.  The  appendix  contains  reliable  data  regarding 
wires,  reeistance,  inductive  capacity,  etc. 

ThU  Ar  poy  other   book  on  telephony  or  electricity  sent  to  any 
address,  postpaid,  on   receipt  of  price. 

ELECTRICIAN    PUBLISHING    CO., 

BIO  MARQUETTE  BUILDING,  CHICAGO. 


A  Ney^  Motor 


FOR  SMALL  TOOLS 


:  Bulletin  38  Describes  It 


Crocker 'Wheeler  Company 

Manufacturers  and  Electrical  EngJaeors 


AMPERE,  N.  J. 


BRANCH  OFFIGES  IN  ALL  LARGE  CITIES 


STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago,  III. 


Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturers  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2,  3,  4  AND  6  DUCT. 

Superior  Conduits  for  under* 
ground  wires  a  specialty^ 


General  Office  and  Factory: 
PITTSBURG,    KAN. 

Branch  Office  and  Sale  Yard:    2417  East    18th    Street,  KANSAS  CITY,    MO, 


c 


J  J. E CAN'S 
"ACME'  COMMUTATOR 
COMPOUND. 


I) 


NO  SPARKINC-NO    CUTTING 

Commutator  always  bright.    40%   saved  In  care  and 
attention  alone.    Send  60c  for  trial  sUcM.  and  testl- 
J.  J.  ECAN, 
683  W.  Ohio  St.,  Chicago. 


monials.    $5.00  per  doz. 
Sole  manufacturer. 


City. 


EMPIRE  WIRE  ^oiPANY 

HAONET     WIRE     AND     BARE 
AND    TINNED   COPPER   WIRE. 


FACTORIES  \i^,SBON,  N.  H. 


CHICAOO  OPPICEi  ,„  „,    „,  ^,  „„„„»,  „... 
AND  STOCK      \60W.   VAN  BUKBN  ST. 


ELECTRICAL  MACHINERY 

Built  in  capacities  up  to  1,500  K.  W. 
Belted  or  Direct  Connected 


If  you  are  in  the 

market  for 

high  grade   machinery 

for 

lighting,  power   or 

railway    service 

kindly    communicate. 


Direct  Current  Engine  Type  Generator 


Modern  Design  Accurate  Construction 

Unequaled  Performance 


NATIONAL   ELECTRIC  COMPANY 

MILWAUKEE 


CHICAOO:  Old  Colony  Building 
PITTSBURO:  Qellatly  &  Co. 


SEATTLE  and         J  Kllbourne  i 
SAN  FRANCISCO:)  Clark  Co. 
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THE    MEMBERS    OF 


THE  INTERSTATE 

INDEPENDENT  TELEPHONE 

ASSOCIATION 

ARE    CORDIALLY    INVITED    TO 


CALL    AT    OUR 

CHICAGO 
OFFICE, 

822  MANHATTAN  BLDC. 


INSPECT  OUR   EXHIBIT 

AUDITORIUM 
HOTEL, 

CHICAGO. 

Where  full    information    will    be    given    regarding 

the   many  excellent  qualities  of  1 

BITUMINIZED  FIBER  CONDUIT 


The   best   duct  for  all    kinds   of   underground 
electrical  work. 


SEND    FOR    BOOKLET. 


AMERICAN  CONDUIT  COMPANY 

170   Broadway,    New  York.  822    Manhattan    Bldg.,  Chicago. 

336   Macy  street,   Los  Angeles. 


FJELD-CLAT-COnDUITi^ 

riultiple-and-Single  j 


MMMammta^N^^AMWMMMM^t^ 


Large  Factories   in   E2ast  and   West. 


Moderak.te    Prices. 


Prompt     Deliveries. 


Writ©    or    telephone    your    requirements     and    wo    will    submit    samples 
and    prices. 


AGENTS : 
F.  B.  BADT  S.  CO..  Monadnock  Block.  Chicago,  III. 
THE  W.  G.  NAGEL  ELECTRIC  CO..    Toledo,  Ohio. 


ALPHADUCT 

Flexible  Conduit 


GENERAL    SALES    AGENTS: 

New  York:  W.  S.  BROWN,  39  Cortlandt  St. 

Chicago:  W.  M.  PORTER,  Fisher  BIdg. 

Toronto:  C.  W.  BONQARD,  78  Bay  St. 


^HADc,^ 


FOR    ELECTRIC    WIRES 
AGENTS    AND    SALES    DEPOTS 


BOSTON 

PHILADELPHIA 

WASHINGTON 

NEWARK 

SYRACUSE 

BUFFALO 

PlfTSBURQH 

CINCINNATI 

INDIANAPOLIS 

LOUISVILLE 

NASHVILLE 

ST.  LOUIS 

KANSAS  CITY 

DENVER 

MINNEAPOLIS 

UULUTH 

OMAHA 

BUTTE 

SEATTLE 

SAN  FRANCISCO 


Electric  Qas  Lighting  Co. 

Walker  &  Kepler 

M.   DuPerow 

Newark  Electrical   Supply  Co 

The  R.  M.   Cornwell  Co. 

J.  C.  Sterns  &  Co. 

Doubleday-Hill  Electric  Co. 

The  Devere  Electric  Co. 

Robert  L.  McOuat 

Harry  I.  Wood 

Braid  Electric  Co. 

A.  S.  Doxsee  Electrical  Co. 
W.  T.  Osborn  &  Co. 

B.  K.  Sweeney 
John  Trevor 
Northern  Electrical  Co. 
Nebraska    Electric   &   Fixture  Co. 
The  Montana  Electric  Co. 

Z.  C.  Miles  &  Piper  Co. 
Dunham,  Carrigan  &  Hayden  Co. 
and  others. 


WRITE    FOR    SAMPLES    AND    CATALOGUE 


ALPHADUCT  MFG.   CO. 

522=524  West  22d  St.,  NEW  YORK 


*"—  ""  **— ^^*— >~-^"-Y-— Y^"i r-T^rr^r — fr-{\\  "rm"r'rrif-irrj-rrj  irr  jnfrjiifrjrirrjiiiur  jnrrjT 


''  SAFETY  "  RUBBER  COVERED 

WIRE    AND   CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
IVI.      B.     AiJSTIN     &    CO., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  EVSUIiATED  WIRE  &  CABLE  CO., 

WORKS:  layonne,  N.J.  114-Iie  LIBERTV  STREET,  K.  ~V. 
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CEDAR  POLES 


From  1 6  F«at  to  70  Foot. 
OPBCIAL   PRICES  ON   SMALL  POLES. 


CM. WORCESTER  CO. 

SUITE    IZ06  TRIBUNE  BLDG.  CMICAGO. 


SoutKern  Cedar 

NO  ROTTEX  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  New  York 


PINS 


TOWERS  PIN  &  BRACKET  CO. 

ELLIJAY,   CA. 

MANUPACTUnKn*    or 

Loeutt  an<  Oak  Pins  and  Brtckds. 


BRACKETS 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical   Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


We  Make 
a  Specialty 

of 

Telephone 

Poles. 

M 

30. 35  and  40  ft. 
6  and  7  in.  Topi. 

FOR 

TROLLEY 

LINE 

Construction 

Always  In  Slock 

POL 

E5 

VAkUS: 
MeoomlDee,  Mich. 
tscaoaba,       ** 
Cloquet,      MIbd. 
Heron*         Moot. 
Cabinet,      Idaho. 
Chicago,         III. 

E 
S 

FRANCIS 
BEIDLER 
&C0. 

6t9  W.  22dSt. 
CHICAGO,  ILL. 

M.KL^IN    &  SON. 
Send  2c  stamp  for  new  catalogue  No.  6  of 

KLEIN'S     TOOLS 

For  EtectFioai  Workers 
and  Una  Bullderm. 

MATHIAS  KLEIN  &  SONS. 

SI  W.Van  BurenSt.,  Chicago,  III. 


\A/E   have: 

GIVEN  REASONS  WHY  OUR  POLES  ARE  BEST. 

\A/E     NO\A/ 

ASK  YOU  TO  TRY  THEM  FOR  YOURSELF. 

STANDARD  POLE  &  TIE  CO. 

Dupyster  and  Front  Sts.,  New  York. 


WHITE  CEDAR  POLES' 
Hall  L.Brooks 

S^St^SL         TOMAHAWK,WIS. 


AS  SIMPLE  AS  ITS  MAKE. 


The  Telephone 

By  J.E.HOMANS,  A,  M. 

352  pages. 
Qoth,  Price  $1.00. 

An  up-to-date,  practical  treatise  on  the 
construction,  theory,  installation,  care 
and  management  of  telephones  and  their 
appliances. 

Sent  prepaid  on  receipt  of  price. 

Electrician  Puiilislilng  Co., 

510  Marquette  Building,       Chicago,  III. 


Central  Manufaoturinsi  Go. 

Cbattauoga, 

Teca. 

Mfrs.  and 

Dealers  In 

Tellow  Flae, 
Ombb  Arms, 
Looalt  Flas, 
OaK  Flss,  Slectrieal  Uonldings,  Oak  Br&ekets. 

LABOB  .4TOCKH  UN  HAND. 

DeUTered  prices  quoted.  P.  O.  B.  cara.  your  olty. 

In  any  quantity. 

^-W  KIT  EC      U<S. 


STUDENTS 

Will  find   that  the  Western 
Elbctrician    can    help    them 
wonderftilly  in  the   study    ot 
electricity.     Subscribe  now. 
I3.00  per  year,  in  advance. 

Electrician  Publisiiing  Co., 

•vltiBIOMM^MHiBMi.,      -     CHIGAil 


•-•# 


CEDAR  POLES  AND  POSTS 

W"^  MUELLER    COMPANY 

Main  office  \Z\HZ'\5  Morquettc  Buiidins 

CHICAGO. 


CEDAR  POLES 

CARNEY  BROTHERS  COMPANY, 

GIO   Chambec   o(   Qoiiinicfcc,   CHICAGO,   ILL. 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


Michigan  Poles 


White  Cedar. 

Good  Stock.  Quick  Shipments. 

PERRIZO  &  SONS,    -  Daggett,  Mich. 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  liand-book  for  telephone  inspectors,  by  Wm.  H  Hyde  and 
J.  A.  McManman. 


NINTH  EDITION. 


52  PACES. 


PRICE,  25  CENTS. 


The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 

book  a  great  help  in  locating  telephone  troubles  and  remedies  therefor. 

Considerable  new  matter  has  been  added  in  this  edition. 


Sent  prepaid  on  receipt  of  price  by  the 


Electrician  Publisiiing  Co.. 


610  Marquette  Building, 
CHICAGO. 


IDAHO  CEDAR  POLES 

LOW  PRICES.    LONC   LENGTHS  A  SPECIALTY. 


I  IDAHO. 

'  MONTANA. 


WESTERN  LUMBER  &  POLE  CO., 


Main  Office,  DENVER,  COLO. 
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CEDAR--PDLES 

LINDSLEV      BROS.      CO.  THE    LINDSLEV    BROS.      CO. 

(MICHIGAN      POLES)     ClilCACBO.  :  '  (WESTERN     P  Dl_ES  )  SPDKAN  E.    WASH. 

ADDRESS      INqUiniES    TO      BENERAI-      OFFICES        TRIBUNE      BLDG.    CHICAGO. 


FOR 
POLES 


MALTBY 


ROOM     618 


OPPOSITE     ELEVATOR. 


COME    IN    AND    SEE    US. 

If  you    don't  come,   WRITE  US.    We  won't  ALL  go  down   to  Chicago. 

MALTBY  LUMBER  COMPANY, 


NO.  509  PHOENIX  BLOCK, 


BAY  CITY,  MICHIGAN. 


POSTS.  RAILWAY  TIES.   SHINGLES.  ETC..  ETC. 


THE  MORSE  CEDAR  CO., 


Manufacturers  and 
Producers, 


SAGINAW,  MICH. 


Tit©        Yellow  Plivo  stock.  100,000  M»r\vif»ctured  by 

I  IfcO  1  t:A:"^o^i^;t^2;titPA?.i's.  eCCLESTON  LUMBER  CO., 

m^^m    ^«k    I  (Southern  WhItB  Cedar)  29  Broadway,  NEW  YORK. 

nni     EC    ^  >°"«  >o^^  Yellow    Plr\e 

■•■II     Pm   '/  octo.eor\al  o.rvd  square, 

■     *#1»^*»    'v  CKestnut  and  Cypress.  ■Prcmpt  dtli-oeriej  yrotn  jtocK..  JV,tu 

Yellow  Pine  Cross  Arms,  Pins  and  Braciiets.  ^crKcHyy^rd.or  d.recy^rom  mnij. , 


POLES 


W.  C.  STERLING  &  SON, 


MONROE.  MICH. 

Eleven  Pole  Yarda  In  Michigan. 

Wholesale  Producers  for  20  yeara. 


TIES. 


POLES 


TIES  CROSS  ARMS  AND  YELLOW  PINE 

■  !■■"}  to  order.    Write  us  your  requirements. 

9  H.  H.  MAUS  &  CO.,<'"c>  420WalnutSt.,Piillai!elpiiia,Pa. 


IDAHO,  WISGONStN, 


MICHIGAN  ...... 


CEDAR  POLES 


FOR  TELEPHONE,  TtLEGRAPH, 
ELECTRIC    LIGHT,     TROLLEY. 


POSTS,    POLES,    TIES    AMD    EVERYTHING    IN    WHITE    CEDAR 

YARDS      IN    IDAH1>      AM)      AT      WASHHLKN".      Pl.l^MMKIt      ANI>       BRULK,      WISCONSIN. 


JOHN.  H.  FOWLER 


GENERAL  OFFICE:    1705  FISHER  BLDG..    CHICAGO. 

a h  ntt:^.^.  j  Washburn.  Wisconsin,  and 

Branch  0«i«s.  j  j^^i^^^   j^35„|„g,„„ 


FOWLER-JACOBS  GO. 


VISIT  US  AT 
ROOIVI    610 
AUDITORIUIVI. 
INTERSTATE 
CONVENTION, 
DEC.  B-9-10. 


IPit^iMAiut^  (V\\<)^Xo>AU/  §>A\>{a^\ftV  ctjurw  €qC     IpjuAvwcjuvV  owyV^tvoWXwy.   SAetxAMvWrW^XcW. 


WHITE  CEDAR  POLES 

Shipped  from  our  yard  at  Minnesota  Transfer,  within  forty-eight  liours  from 
the  time  we  have  your  order.    Good  poles,  too. 

PAGE  &  HILL  CO.,  1030  Lumber  Exchange,  Minneapolis,  Minn. 

POLE   DEALERS    ADVERTISING 
IN       THE       WESTERN       ELEC- 
TRICIAN OBIAIN  MOST  EXCEL- 

LENT   RESULTS    BECAUSE    IT 

Preserve  Your  Copies 

PLACES  THEM  IN  TOUCH  WITH 
ACTUAL    BUYERS    OF     POLES. 
TRY  A  CARD. 

OF  THE  U/roTPnij  FlFPTRiriAN 

CEDAR  POLES  SED^'^.'iils"""^ 

SPECIAL    PRICES    UPON    APPLICATION. 
PROMPT    SHIPMENT    A    SPECIALTY. 

A.  E.  WHITMORE,  230-31-32  Lumber  Exchange,  Minneapolis.  Minn. 

BINDERS  81.00  KACH. 

ELECTRICIAN  PUBLISHING  CO., 

ttalte  SIO  Hiwqwetf  BnlHiMg,        .....        CHICAOO 

/T        ^                TORREY       W\      1 

POLES,  TIES,  posTs."r;/;"r." 

PRODUCERS.           We  want  your  Inquiries  always. 

^  ^  w^  ^rw».     ^^^^  j,j|^^  Constantly  on  Hand                            -w— - 

MICHIGAN  WHITE 


LARGE  STOCK. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 
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DEARBORN  VEGETABLE  FEED  WATER  TREATMENT. 


CL1.EAN     BOII 


SEND    WATER    FOR    ANALYSIS. 


DEIARBORIM     DRUIO    &    OMEIVIIOAL.    XA/ORKS 


I  20  LIBERTY  STREET    NEW  YORK. 


lO.BRANCH  OFFICES  IN  U.  S. 


27-34  RIALTO  BUILDING,  CHICAGO. 


A  GRAPHITE  brush  for 
coram  11  tatore  should 
be  hard  enough  to  reoist 
wear,  not  bo  hard  as  to 
wear  the  commutator,  and 
of  highconductivity.  Dix- 
on's Graphite  BruHhesQIl 
these  t-pecifloatlonH,  Ask 
for  booklet  125  M. 
JosKPH  Dixon  Crucible 
Company,  Jersey  Clty.N.J. 


JEFFREYI^CHAINS 


FOR  CATALOGUE, 


THE  JEFFREY  MFC.  CO 
COLUMBUSjOHIO. 


BEST  OH  EARTH. 


BURGER  AUTOMATIC. 


For  Electric  Work 

maULATION AND  ECONOMY 
OP      FUBL      UNSURPASSED. 


WRITE  FOR  CATALOaUB  H 


Then  compare  It  with  some  Oms  Engtne 
kaud  books  that  cost  Sl.OO. 


Woolley 
Foundry  &  Mach.  Works 

Box  400,  Andarmon,  Intl. 
U.  S.  A, 


REG.TRADE MARKS  Jhe  Rhosphor  Bronze  SmeltingCo.Iimited, 
2200  Washington  ave.,philadelphia. 

\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

1NG0TS,CASTINGS,WIRE,RODS,SHEETS,etc. 

mc^M^mM."  — DELTA   METAL 

y7\  CASTINGS,  STAMPINGS  and  FORCINGS 

ELT*v         original  and  Sole  Makers  in  the  U.S. 


NiCKELgATE. 

TlieNeWlfork.Chicago^  StLouisKH 

Offers  Three    Express  Trains 

Every  Day  between 

CHICAGO 

and  All  point! 

EAST 

Through  Cleveland  and  Buffalo 

Through  Sleeping  Cars 

:  Day  Coaches  and  Dining  Cars 

Individual  club  meals.  rkDglng  In  price  from 
35c  to  Jl.OO;  also  service  e  la  carte.  Midday 
luncheon,  60c. 

CHICAGO  DEPOT :    U  Salle  St.  Station. 
CITY  TICKET  OFFICE:    1 1 1  Adamt  St. 

JOHN  Y     CALAHAN,  Gcncikl  Aknt 
113  Adams  Street,  Room  298,  CHICAGO 


WE  BUY  OLD  BELTS 

OR  SCRAPS.  ANY  SIZB  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFO.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 

FREE  CHRISTMAS  DINNERS 

for  y^r^ 

10,000 

of  Chicago's 

Poor 

will  t>e  supplied  by 
the  Salvation 
Army.  Will  you 
help  by  sen  din  g 
a  donation,  no 
matter  how  Small 
to  the 

Salvation 
Army 

CHICAGO 

Headquarters 

399  State  Street 

Chicago,  111. 


In    supplying  boilers  with  hot 

f)urifieQ  water,  thus  keeping  a 
arger  heating  surface,  as  well 
as  meeting  sudden  demands 
'or  power,  the 

GREEN'S 
ECONOMIZER 

is  but  beginning  its  savings  to  plant  owners.  What  has  been,  and  possibly 
will  again  be — cost  of  fuel — one  of  the  greatest  expenses  of  a  plant,  is  reduced 
from  10  to  20  per  cent.  ELECTI^IC  LIGHT  AND  POWER  PLANTS 
having  a  Green's  Economizer  realize  the  greatest  saving.  We  will  be  pleased 
to  send  our  free  booklet  showing  construction  and  how  applied. 

THE  GREEN  FUEL  ECONOMIZER  CO. 


Sole  Manufacturers  In  the  U.  S.  A. 


MATTEAWAIS,    X.    Y. 


S.    MORGAN -SMITH 


CO., 

176  Federal  St.. 


Boston,  Mass. 


McCormick  Turbines 

4,000  H.  p.,  72  feet  head, 
arranged  to  drive  generator 
andasingle  turbine  to.  drive 
exciter.  Five  settings  built 
for  the  Hudson.  River  Water 
Power  Company's  Spier  Falls 
plant  and  14  pain  51  inch  for 
their  plant  at  MechaplcsvlUe, 
N.  Y.  '  '    : 

Write  for  catalogue,'  if  con-  \ 

templatlng  purchase  • 

of  turbines.  ; 

York,  Pa.,   U.  S.  A. 


Have  YOU  read  the 

NEW  DYNAMO  TENDERS' 
HAND-BOOK 

By  F.  B.  BADT7 

IF    NOT,    WHY    NOT? 


Dynamo  tenders  cannot  get  along  with- 
out it. 
Sent  prepaid  on  receipt  of  price,  $i.oo. 


ELECTRICIAN  PUBLISHING  CO., 

610  Marquette  Building,         -         CHICAGO. 


WRITE  DEPT.  D 
FOR   CATALOG. 


SAMSON  TURBINE 

In  building  the  SAMSON  RUNNER  the  FLANGE 
STEEL  BUCKETS  are  cast  solid  to  hub  on  the  inside  and  on 
the  outside  to  heavy  iron  band.  This  gives  MAXIMUM 
STRENGTH  and  GREATEST  RIGIDITY. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio, U.S.  A. 


THETELEPHONEHAND-BOOK 

ET 

HERBERT  LAWS  WEBB. 

Price  $1  00. 

A  complete  and  practical  work,  in 
handy  pocket  size. 

PUBLISHED  BT 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Building,  Chicago. 


FIVE 

POINTS 

OF  EXCELLENCE. 


Leaving  the  center  of  the  city  from 
which  you  start;  reaching  the  center 
of  the  city  of  your  destination  ;  over 
smooth  and  level  tracks;  giving  rest 
and  comfort ;  riding  beside  running 
waters  most  of  the  way;  through  the 
centers  of  population  to  the  gateways 
of  commerce;  when  you  travel  by  the 


NEW  YORK  CENTRAL  LINES 


A  copy  of  the  Illustrated  Catalogue  of  tlie 
"  Four  Track  Series  "  will  be  sent  free  upon  receipt 
of  n  two-cent  stamp  by  George  H.  Daniels.General 
Passenger  Agent,  New  York  Central  &  Hudson 
River  Railroad,  Grand  Central  Station,  New  York. 


December  5,  1903 


WESTERN    ELECTRICIAN 


27 


Westinghouse 

A.  C.  Series  Arc  Lighting  System 


A  very  important  feature  in  tlie  design 
of  the  lamp  is  the  means  provided  for 
a  separate  and  thorough  ventilation  of 
the  mechanism  and  arc  chambers.  The 
mechanism  chamber  while  thoroughly 
water=proof,  is  ventilated  in  such  a 
manner  as  to  cause  a  free  circulation 
of  air,  insuring  low  running  temperature 
of  the  working  parts. 


X 


Indoor  Lamp. 


The  form  adopted  for  the  Westing= 
house  Constant  Current  Regulating 
Transformer  is  that  of  the  repulsion 
coil  transformer  type,  which  per= 
mits  of  insulation  between  the  arc 
circuits  and  primary  line,  and  also 
allows  the  circuits  to  be  operated 
at  a  high  power  factor. 


Re£ulatlae  TraiLsformer. 


For  further  particulars  address 


Westinghouse  Electric  &  Mfg.  Co. 


Sales  Offices  in  every  Large  City 


Pittsburg,  Pa. 


Outdoor  Lamp. 
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ANNOUNCEMENT. 


We  wish  to  call  to  the  attention  of  railway  owners  and  man- 
agers  the  advantages  of  our  Single  Phase  Alternating  Current  Rail- 
way Equipments. 

After  years  of  elaborate  and  painstaking  development  in  con= 
nection  with  our  experimental  railroad  at  East  Pittsburg,  Pa.,  we 
are  enabled  to  announce  that  we  are  prepared  to  undertake  the 
electrical  equipping  of  railways  for  all  purposes,  with  Single  Phase 
Alternating  Current  Motors  and  Accessories. 

We  particularly  call  attention  to  the  advantages  of  re=equipping 
direct  current  lines  at  present  operated  through  rotary  converters 
with  Single  Phase  Alternating  Current  /Motors.  The  great  economies 
incident  to  the  use  of  the  single  phase  equipments  will  in  many 
cases  justify  the  change  and  show  a  large  return  on  the  investment. 

We  are  prepared  to  offer  these  equipments  for  all  purposes  for 
use  on  lines  of  twenty=five  cycles  and  under. 


Westinghouse  Electric  &  Manufacturing  Co. 

Pittsburg,  Pa. 


For  further  particulars  see  same  space  in  next  issue. 
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SWITCHBOARDS 

PANEL   BOARDS 

SWITCHES 


NOItBITT  SPECIALTIES. 


Largest  Stock  in  the  West. 


Crouse-Hinds  Electric  Co., 


133  South  Clinton  Street 


CHICAGO,  ILL. 


THE  WILLIAM  TOD  CO. 


BUILDERS  OF 


CORLISS    AND    HIGH-SPEED 

Automatic    Engines 

FOR  ELECTRICAL  PURPOSES. 


FORT  WAYNE 
ELECTRIC  WORKS 


'WOOD"    LICHTINC    AND    POWER    SYSTEMS. 


FORM    C   "WOOD" 
ARC    LAMPS 

are 

Easy  to  trim 
Easy  to  adjust 
Easy  to  repair 
Easy  to  sell 
Easy  to  buy 


A  single  lifting  twist  of  the 
wrist  releases  globe  or  case 


A  single  shifting 
of  two  clamps 
does  the  adjusting 


Repairs  are  rarely  necessary 
because  the  lamps  are  made  for 
years  of  service  —  not  for  one 
season  only. 

Their  selling  qualities  begin  to 
talk  as  soon  as  the  lamps  are  seen, 
and  do  not  vanish  with  hard  usage. 
And  to  buy  them  is  quite  as  easy  as 
to  sell  them.  Write  the  home  office 
and  learn  more. 


MAIN    OFFICE  AND   FACTORY: 

FORT     WAYNE,     INDIANA 


BRANCH   OFFICES: 

Boston 

Philadelphia                 New  Yorl< 

Syracuse 

Grand   Rapids               Pittsburg 

Cincinnati 

Ctiicago                               Atlanta 

St.  Louis 

St.  Paul         Yol<ohama,  Japan 

Main  OfTIce  and  Works  : 

YOUNGSTOWN,  OHIO. 


Branch  OfMce:    Park  Bldg. 

PITTSBURG,  PA. 


'75-'!^ 
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ALLIS-GHALMERS  CO., 

CHICAGO,  U.  S.  A. 


Reynolds  Corllas  Engine. 


Sole  Buildera 
of 

REYNOLDS 

CORLISS 

ENGINES 

For  All 
Power  Purposes 


SPECIAL  ENGINES  FOR  ELECTRIC  LI6HTaiid  STREET  RAILWAY  PURPOSES. 

RIEDLER    PUMPS   AND   AIR    COMPRESSORS. 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  iosalation  and  mechaoical  puipous,  in  sheeti^ 
tabes,  rods  aad  special  shapes.     Catalogues  aad  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


Platinum 


In  Sheet  or  Wire  for  all  Purposes. 

SCRAP  PURCHASED. 

AMERICAN    PLATINUM    WORKS 

CHAS.    ENGELHARD,  Gen.    Mgr. 
251  to  255  New  Jersey  R.  V.  Ave.,  Newark,  N.  J. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL  OUTLET  AND  JlINCTIOJr  BOXES, 
iswit€hboaujl>s,  pjjvel  boards,  switches,  STC. 


GO  -BE 

ATPTtOVET) 

This  mea.ns 

^  YOST 


SOCKETS 

meet  olII 

CODE 
R.EQUIR.EMENTS 

Do  you  aLppreciate  the 
importaLnce     of     this? 

Have  you  our  Booklet  ? 


Yost  Electric 
Mfg.  Co. 

Toledo,  Ohio    -    U.  S.  A. 


H 


SURFACE  SWITCHES. 

A  REMOVABLE 
DIAL. 


MANUFACTURED  BY 

THE    HART    MFG.    CO., 

HARTFORD,  CONN. 


iBIack  Diamond  File  Works  ^ 


KBt.  ltt«3. 


Inc.  1S»5. 


Twelvt 
Medals 
Awardid  at 
International 
Expositions 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


OCK  tiOOnM  ABI!  OJV  8AL.IS  Il«  RVEKV  liKAWINO  HA«I>WAKE  ^ 

^  BTOBK  inr  TUK  VNlTKn  HTAT£IS  AND  CAMAJ>A.  Jj^ 

I    6.  &  H.  BARNETT  COMPANY,  | 

Jj  PHSLAb£l.PHIA,    PA.  ^ 


BARE  COPPER  WIRE. 

RUBBER    COVERED    WIRE. 

WEATHER  PROOF  WIRE. 

MAGNET  WIRE.  LAMP  CORD. 


POWER  CABLES. 
TELEPHONE  CABLES.  OFFICE  WIRE. 

JOHN  A.  ROEBLING'S  SONS  CO., 

TRENTON,  N.  J. 


AGENCIES  AND    BRANCHES: 


NEW  YORK.  CHICAGO.  CLEVELAND. 

SAN  FRANCISCO.      PHILADELPHIA.      ATLANTA. 


Vol.  IIIIIl.  $3.00  Per  Ainui. 


Copyrlirht,  1!K)3,   by  Eleotriclan 
ruDlisUiinf  Company,  Uhlcago. 


CHICAGO,  DECEMBER  12,  1903, 


10  Cents  a  Copy. 


No.  24, 


^IIVIPLEX  WIRES  ANDCABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

''";.'mxs6N?""       The  Simplex  Electrical  Co., 

Monadnock  Block.  CHICAGO.  I  lO  State  Street,  &OSTON,  MASS. 


WCSTCRN   SCLLINQ  AGENT. 

H.   R.   HIXSON, 

11*4  Monadnock  Block.  CHICAGO 


1889— Paris  IBxposition, 
Uledal  for  Bnbber  Insnlation. 

1893- World's  Fair, 
Iledal  for  Rubber  Insnlation. 


^^2^r  ^^^^B   '^^^  STAKBABD  FOB 

^^■V^  _^|H1  BUBBFB  IKSVIiATION. 

^^^^^^^~Tv'        "^  Sole  Manufacturers  of 

Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  "'"o!;r  Wires. 
THE  OKONITE  CO.,  Ltd. 

:"A!,7l„S?!::l'»°;.[M'">»9'"»-        253  Broadway.  New  York.       a^H^HlSSf^tie'?;'.*'"* 


*(  Ourtnl  Cheever,  f 


^p.nftN,^^\ 


253  Broadway,  New  York. 
INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTUHERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 
TELEPHONE,  TELGORAPH  AND  FIRB  ALARM  CABLES. 

All  Wires  are  tested  at  Factory.  JONJBSBOBO,  XNO, 


CHICAGO    INSULATED    WIRE   CO. 


rtlAOC  MAIIIt 


152-154  LAKE  STR.EET. 

B&re  a.nd  Insulated  Wires  and  Cables. 
Galvanized  Steel  Strands. 

CRESCENT  RUBBER  INSULATES 
WIRES  AND  CABLES 

Katlonal  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

•3  barclay'str^CT.  Main  Office  and  Factory.  TRENTON.  %.  1 

STANDARD  UNDERGROUND   CABLE  CO. 

322  The  Bookery,      Westinghouse  Bldg,,      56  Liberty  .St.,        1225  Betz  Bldg., 
Chicago  Pittsburg.  New  Yorlt  City.       Philadelphia,  Pa. 

Mills  Bldg.,  San  Francisco.  10  Post  Office  Square,  Boston. 

BARE  AND  WEATHERPROOF  WIRES  AND  GABLES. 

Rubber  Covered  Wires  and  Cables.       UndnrarounH  Cables  for  all  Purposes. 


THOUSANDS    INFUSE. 

Bipolar  and   Multipolar  Motors 

\  from  V,  to  60  horsepower.  Dyna- 

I\  mos  from  10  lights  to  700.  Wesell 

-  /or  rent.   Good  profits  for  agents.  • 

'  The  Hobart  Elec.Mfg.  Co., Troy,  Ohio 


GASOLINE  MOTOR  CASTINGS 

#-FOR- 
BICYCLES,  AUTOMOBILES, 
AND  LAUNCHES. 
LOWELL    MODEL    CO., 
NORTH  CHELMSFORD,  MASS. 


Tlie  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEIi  OUTLET  AWD  JUNCTION  BOXES, 

BWITCHBOABAS,   PAHnBI.    BOABDS,   SM^ITCHHS.   BTC. 

U'TIO.A,    I^K'XA^    'vc»rk:. 


1  nfc  Pittsburg 

PHOENIX         New  York 

GLASS  CO.    '■""«" 

Manufacturars  of 

Electric  Globes  and  Shades, .  both 
Arc  and  Incandescent 

Inner  and  Outer  Globes  for  all 
enclosed  arc  systems 

CATALOaUES    SENT   ON    REQUEST 


EMPIRE  WIRE  ^o!)P6Nv. 

HAQNET     WIRE     AND     BARE 
AND   TINNED  COPPER  WIRE. 


PACTOIilBs\l?i'B^(is%T-H. 


AND  STOCK     jeOW.  VAN  BURBN  ST. 


Magnets  and  All  Kinds  of  Coll  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


H.  N.  FENNER,  Prasident 


J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNICHT,  Treasurer 


ne:\a/    ENOI-AIMD    BUTT'    coivif»aimy 


MANUFACTURERS  OF 


IVI 


Kiinery  -For   Insula-ting: 


l^ct;r  i 


I   \A/iro8 


Brdding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.    Cable  Covering  Braiders 


304  PEARL  STREET, 


PROVIDEIMCE,  R,  I.,  U.  S,  A. 


^ESTIIN  ElBGteal  immml  Co., 


Waverly  Park,  NEWARK,  N.  J. 


IkmM  M 
station  Instrmentsi 


TheH*i  Instruments  are 
coiihiructed  upon  the 
Bftme  general  prin- 
ciple as  our  T  e  g  u  1  a  r 
SUodard  PoriAblo  Direct 
Oarrftnt  Volnnetera  and 
AmmtteT%,  bat  are  mucb 
UrRtr,  and  the  working 
part*  are  iDctoaed  Id  a 
oeatly  deali^Ded.dnnt-proof 
ea«t-lroQ  caa«  which  effeet- 
trelj  ibietde  the  lonti-T]- 
ments  frotD  dl,?tarbln(f  lo- 
floeocee  nf  external  maff- 
Batlc  flelda. 

BKRLIN  — Curopeao  Wc»ton  Hlec 
me»j  Instrument  Oo^  BittentruM 


Weston  Standard  Illuminated 

Dial  Potential  Indicator, 

Styte  B.       "Flush  Type." 


f  eeion  Standard 


PtHtable  Direct  Beadlne 
VoltmeterB  and  MlIMvolt- 
meters.  AmmoterHOod  Mll- 
ammeterfl,  Wattmeters 
aDdVoltmeter5,  (or  Alter*- 
natlng:  auu  Direct  Oarreat 
Olrcmtfl. 

Our  portable  Inetrumenfta 
arerecoffDlzed  aaBtandnrds 
tbroQKhout  the  civilized 
world. 

Our  Semi-Portable  La- 
boratory Standard  Volt- 
meterM  nnd  Ammeters  are 
still  better. 

Thpy  ore  the  moat  relia- 
ble, abnolate  ataadardg  for 
Laboratory  use. 


PiJ»8,  FnAKci— E,  H.  Cadlot,  12  Rue  St.  Georges. 


New  York  Offlce-74  Cortlandt  St. 


NOTICE  TO  THE  TRADE. 


The  Edison  Primary  Battery  is  fully  protected 
by  patent.  No.  430,279,  dated  June  17,  1890, 
granted  to  Thomas  A.  Edison.  The  use  of 
renewals  purchased  from  unauthorized  persons 
is  an  infringement  of  this  patent,  and  will  be 
treated  as  such  by  this  company.     ::     ::     ::     ;: 

EDISON  MANUFACTURING  COMPANY. 

ORANGE.  N.  J.,  U.  S.  A. 
83  Chambers  Strest,  New  York.        304  WeLbasK  Avenue,  Chicago. 
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ROLLING  OUTfAN  ORDER  FOR  55,000  LAMPS 

^'''  The  United  States  Treasury  Department  never  went  as  thoroughly  into  the  buying  of  Incandescent 
Lamps  as  they  did  last  May.  They  bought  500  lamps  from  every  one  of  the  leading  makers  and  put  samples 
from  each  lot  through  a  stringent  test  at  the  Lamp  Testing  Bureau.  This  Lamp  Testing  Bureau  is  not 
connected  with  any  manufacturer  and  is  entirely  independent. 

The  tests  were  unusually  severe,  and  were  only  finished  after  several  months'  investigation. 

The  36  Rigid  Inspections  to  which  the  Buckeye  lamps  were  subjected,  resulted  in  the  Buck  getting  the 
order,  for  on  September  second  the  Treasury  Department  placed  with  us  a  lamp  order  for  their  yearly 
requirements — a  minimum  of  55,000  lamps,  with  the  privilege  of  taking  more. 

This  order  was  awarded  solely  on  the  merits  of  the  Buckeye  lamp. 

BUCKEYE  ELECTRIC   COMPANY 


Main  Sales  Office  and  Works, 


CLEVELAND,  OHIO 


BRANCHES: 

CHICAGO,   Monadnock   Building.  PITTSBURG,  Real  Estate  Trust  Building. 

PHILADELPHIA,    Real  Estate  Trust  Building. 


G.  S.  Knowles,  Boston,  Mass. 
Henry  L.  Walker  Co.,  Detroit,  Mlcb. 


AGENCIES: 

Dunham-Carrlgan  &  Hayden,  San  Francisco. 
Waco  Supply  &  Plumbing  Co..  Waco,  Texas. 


Post-Glover  Electric  Co.,  Cincinnati,  Ohio. 
Erner-Hoplcins  Elec.  Co.,  Columbus,  Ohio. 
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The  Electric  Storage  BatteryGo. 


MANUFACTURER    OF    THE 


PHILADELPHIA 


Cbloribe  Hccumulator 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


I»MICC   LISTS   AND   DESCRIPTIVE   BULLETINS   FORWAMDED   UPON    REQUEST. 


-SALES  OFFICBS- 


Pbiladelpbi*.  New  \ ore,  Boston.  Chicago,  Baltimore.  St.  Louis.  San  Feakcisco.        Cliveland,  Canada. 

Allegheny  Ave.        100  Broadway.       60  State  St.      Marquette  Bldg.    (Jontmental       Walnwright  Bldg.         Rlalto  BldK.       •  Citizens' Bids.        fanadlan  Gene 

ana  191b  St. Trust  Bldg.  "  Electric  Co..  Ltd.  T 


Havana.  Cuba. 
General        G.  F.  Greenwood.  Manager, 
'oronto  34  Empedrado  St. 


There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/. 


Authorized  Manufacturers  of  th* 

IX    f-i_exibi-e:   -tube   aa/ire. 


The  India-Rubber  and  Cutta-Percha  Insulating  Co., 


Safes  OfTlce, 
IB  Cortlandt  St..  New  York, 


MAIN  OFFICE,  Glenwood  Works, 

YOIMKI 


;rs„  im.  v. 


(10928) 
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CARBONS 

CONSUMERS  CARBON  CO, 

LANCASTER,  OHIO,  U.  S.  A. 
Carbons  of  all  kinds  and  for  all  purposes. 


^      '    AMERICAN  BRAND 

WtATMCRPROOF  WIRE  AND  CABIES 


'  We  always  carry  a  large  slock  of 

WEATHERPROOF  WIRE 

for  prompt  ibipments.     Samples 
and  prices  on  application. 

AMERICAN  INSULATED  WIRE  &  CABLE  CO. 

Main  Office  and  Factory: 
241-247  S.  Jefferson  St.,  CHICAGO.  ILL. 


An  INCANDESCENT  LAMP  represents  a  large  Investment  of  capital,  Ingenuity  and  skilled  woiKmansniiJ,  ii  i$  soiq  di  d  puiiu  m  m  ds  tb  ncucaDiuic  eiemai 
(Igllance  In  cutting  costs  to  a  mlnlmim.  A  successful  lamp  maiuficturer  can  aot  afford  to  experiment  with  poor  materials.  This  explains  iiie  popularity  of 

BAKER   &   OO.'S  I^LATINUIN/I 

408  N,  J.  R.  R.Ave.,  NEWARK,  N.J.  1 20  LIBERTY  ST.,  NEW  YORK.  ■  ^^^^^    ■       ■■    ^  ^i^  ■  ^  ■ 


We  ouy  anv 
Refine 
Platinum 
Scrap  also. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  Smoking  Pipe  Go — 

Allen  Company,  L.  B lo 

AUls-Chalmers  Company...  30 

Alio  way  Electric  Co — 

Alphaduct  Mfg.  Go 9 

American  Battery  Co — 

American  Circular  Loom  Go. 25 
American  Conduit  Company. 22 

Amer.  District  Steam  Co 23 

Amer.  Electrical  Heater  Co..— 

Amer.  EL  Telephone  Go 20 

American  Electrical  Works.. 15 
Amer.  InsuL  Wire  &  Cable  Go.  3 

.vmerlcan  Platinum  Wks Id 

AmericanRefi.&LtghtlngCo.  7 
Amer.  Steel  &  Wire  Company  6 
American  Stone  Conduit  Co. -22 
Arnold  Elec.PowerStat.  C0..18 

Automatic  Electric  Co 19 

Babcock  A  Wilcox  Co — 

Badt.  P.  B 18 

Baker  &  Company 3 

Baker  AGO.,  W.  E 18 

Bamett  Company,  G.  &  H —  30 
Beardjlee  Cbandelier  Mfg.Co.H 

Beldler  &  Co.,  Francis 24 

B«rthold  &  Jennings 25 

Sossert  EL  Construction  Co. .  1 

Brooks,  Hall  L 24 

Brown.  Chas.  L 18 

Bryan-Marsh  Company — 

Bryan.  Wm.  H 18 

Buckeye  Electric  Company..  2 

Borcb.  Edward  P 18 

Bulterfleld,  J.  F 18 

Byllesby  4  Co..  H.  M 18 

Byroe  Const.  Co.,  M.  P — 

C*rman  A  Co.,  Charles  Whit- 
ney  18 

Carney  Bros.  Co 25 

C«ntral  Electric  Co 6 

Central  Mannfacturlng  Co.. 


Chicago  A  Alton  Ry 16 

Chicago  Die  &  Electric  Co. ..21 

Chicago  Edison  Co 4,  16 

Chic.  Fuse  Wire  &  Mfg.  Go. . .  22 
Chicago  Insulated  Wire  Co..  I 
Chicago  Mica  Co 14 

C.  M.&St.  P.  R.R — 

Clark  Wlrel.Tel&  Tel  Co., T.E.19 
Columbia  Incand.  Lamp  Co..— 
Columbus Ins.WlreA  Br.  Co.l6 

Consumers  Carbon  Go 3 

Continuous  Rail  Joint  Com- 
pany of  America 4 

Cope.  T.  J 22 

Crescent  Go 9 

Crescent  Ins.  Wire  &  Cbl,  Co.  1 
Crocker- Wheeler  Company.. 30 
Grouse-Hinds  Electric  Go.  ..— 
Crumb  &  Company,  W.  H  —  18 

Cutler-Hammer  Mfg.  Co 13 

Gutter  Elec.  &  Mfg.Company— 

D.  A.  W.  Fuse  Company 20 

Dearborn  Drug  &  Chem.Wks.  26 
Diamond  Meter  Company  — 13 
Dickey-Sutton  Carbon  Co —  4 
Dixon  Crucible  Co.,  Joseph..  26 
Duncan  Electric  Mfg.  Co..  ..14 
Dustln  Co.,  Chas.  E 17 

Eccleston  Lumber  Co 24 

Economical  Elec, Lamp  Go...  15 
Edison  Decorative  &.  Minia- 
ture Lamp  Departm't. . .  12,  14 

Edison  Mfg.Company l 

Egan,  J.  J 9 

Electrical  Engiueer  Institute.— 

Electric  Appliance  Co 7.  14 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company...  17 

Emmons  Elec.  Const,  Co — 

EmpLreWIreCo 1 

Ewlng-Merkle  Electric  Co.4.  U 


Fahnestock  TransmiiterCo...20 

Felt  &  Co.,  Chas.  E 18 

Field,  C.  J 22 

"For  Sale" Advertisements..  16 
Ft.  Wayne  Elec.  Works..  Inc.29 
Fostoria  Incand.  Lamp  Co.   — 

Fowler,  John  H 25 

Fowler- Jacobs  Company 25 

Freeman  A  Co. ,  Ernest 18 

General  Electric  Co.., 9 

General  Engineering  Co., ThelS 
General     Incandescent     Arc 

Light  Company 27 

General  Incand.  Lamp  Co ....  — 

Gould  Storage  Battery  Go — 

Gt.We&t.Smelt,&  ReflningCo.ie 
Green  Fuel  Economizer  Co..— 
Gregory  Electric  Company  ..16 

Hanson  &  Tunellus  Mach.Co.  I4 

Hart  Mfg.  Co 15 

Hartford   Steam   Boiler    In- 
spection &  Insurance  Co ...  26 
Hazard  Manufacturing  Co,  ..30 
Hobart  Elec.  Mfg.  Company..  1 

Hoffman,  G.  W 16 

Holmes  Fibre- Graph.  Co 16 

Iloltzer-Cabot  Electric  Go.  .VI 
Humphrey,  Henry  H 18 

lUlnois  Electric  Specialty  Co.— 

Illinois  Engraving  Co — 

Illinois  Maintenance  Oo 16 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  &  Ins.  W.  Co. . .  1 
India  Rubber  &,  Gutta  Percha 

Insulating  Company 3 

International  TeLMfg.  Co.  ..19 

.lackBon.  D.  C.  &  W.  B 18 

Jeffrey  Manufacturing  Co — 26 
Jewell  Electrical  Inst.  Co....— 
Johnston,  Thomas  J 15 


Jones  A  Son,  J — 

Jones  Perpetual  Ledger  Co...  13 

Kartavert  Manufacturing  Co.30 
Kellogg  Switchboard  &  Sup- 
ply Company 8,  25 

Klein  &  Sons,  Mathlas 24 

Kohler  Brothers 18 

Kuhlman  Electric  Co 14 

Leather  Preserv,  M.  Corp — 

Leffel  &  Co.,  James 26 

Lindsley  Brothers  Company.. 23 

Loud's  Sons  Co.,H.  M 25 

Lowell  Model  Co 1 

Machado  A  Roller — 

Maltby  Lumber  Company..  .25 

Manhattan  El. Supply  Co 9 

Matthews  A  Bros,,  W.  N 15 

Maus  A  Co.,  H.  H 24 

McLennan  A  Company,  E..  ..14 

McLeod,  Ward  A  Co 14 

Mechanical  Appliance  Ct> 26 

Mica  Insulator  Company 14 

Minneapolis  Elec.AConst.Go.2l 

Miscellaneous  Advs 16 

Monarch  Fire  Appl.  Co 15 

Monon  Railroad — 

Monson  Burmah  Slate  Go 15 

MoonMfg,  Co.,  The 21 

Morse  Cedar  Company 24 

Mueller  Company,  William.  24 

Munsell  A  Co.,  Eugene — 

Murdock  A  Co.,  Wm.  J 21 

National  Carbon  Go — 

National  Electric  Co 9 

National  Klec.  Signalling  Co.— 

National  India  Rubber  Co — 

National  Tel.  Supply  Co 19 

Nernst  Lamp  Co 27 

New  England  Butt  Co 1 

New  York  Central  Lines 26 


Foxr    01^»Ai£ie<3.    Iz^-de^E.    o£    .^ca.'vej^lsexxiLOZit:^ 


New  York  Ins.  Wire  Co 16 

N  ickel  Pla  te  Road 36 

Northwestern  Electric  Co. . .  4 
Norton  Elec'l  Instrument  Co.— 

Okonite  Company,  The 1 

Osborn-Morgan  Co 21 

Page  AHlll  Co 24 

Palste  Co.,  H.  T 14 

Paragon  Fan  A  Motor  Co — 

Pardrldge  Shade  A  Refi.  Go.  15 

Pennsylvania  Railroad 18 

Perrizo  A  Sons 25 

Phelan,  D.  W 24 

Phillips,  Eugene  F 16 

Phillips  Insulated  Wire  Co.. 15 

Phoenix  Glass  Company l 

Phosphor-Bronze  S.  Co 26 

Plerson  Electric  Co — 

Plgnolet,  L.  M 14 

Pittsburg  Sewer  Pipe  A  Con- 

dultCo 32 

Pittsburg  A  L.  S.  Iron  Co 25 

Plume  A  AtwoodMfg.Co....  7 
Porter  Cedar  Company 24 

Reislnger,  Hugo 5 

Reynolds  El.FlasherMfg.Co.— 

Koche,  Wm 29 

Roebling's  Sons  Co.,  J.  A 30 

Safety  Ins.  Wire  A  Cable  Co.  22 

Sargent  &  Lunay 18 

Sawyer-Man  Elec.  Company.— 

Schott,W.H 18 

Shelby  Electric  Company  .  ..— 
Simplex  Electrical  Co.,  The..  1 
Simplex  Elec.  Heating  Co... .14 

Smith  Co.,  S.  Morgan 26 

Sprague  Electric  Company. . .  4 

Standard  Elec'l  Mfg,  Co 16 

Standard  Pole  A  Tie  Co 25 


Standard  Tie  Company 24 

Standard  Underg.  Cable  Co..  1 

Stanley  Instrument  Co B 

Stanton,  LeRoy  W 18 

Sterling  A  Son,  W.  G 24 

Sterling  Electrical  Mfg.  Co..  14 
Sterling  Electric  Company..  19 

Sterling  Varnish  Co..  The le 

Stilwell-Bierce  A  Smith-Vaile 

Company 7 

Stow  Mfg.  Company — 

Stromberg- Carlson  Tel.  Mfg. 

Company 10 

Sturtevant  Company,  R  F..  30 
Swedish-American  Tel.  Co.  .— 

Tod  Company,  William 26 

Torrey  Cedar  Company 24 

Towers  Pin  A  Bracket  Co 24 


25 


13 


Valentine-Clark  Co.,  The 
Varley  Duplex  Magnet  Co...  I 
Vulcanized  Fiber  Company,  30 

Wabash  R.  R ~ 

Waclark  WlreCo 9 

Wagner  Electric  Mfg.  Co — 

Walker  Electric  Co — 

Walsh's  Sons  A  Company 18 

Warren  Elec.  Mfg.  Co 20 

Wesco  Supply  Co — 

Western  Electric  Company., 

Western  EL  Supply  Go 29 

Western  Lumber  A  Pole  Co. .15 
Westlnghouse      Electric     A 

Manufacturing  Co 28 

Weston  Electrical  Inst.  Co. ..  i 

Whltmore.  A.  E 24 

Wilmerdlng,  C.  H is 

Woolley  Fdy.  A  Mach.  Wks..- 
Worcester  Company.  C.  B . .  24 
Wrigley  A  Co,,  Thos — 

Yost  Electric  Mfg.  Co 4 

Young,  A-  B — 
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MANUFACTURED   BY 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COM PANYJ39  Adams  Street.  CHICAGO. 


DIRECT  CURRENT 


MOTORS 


A     WORLD     WIDE 

reputation  for  excellence 
has  been  won  by  our 
motors  because  of  their 
superior  design  and  con- 
struction. 

Write   for    Bulletin    No-    0^:106. 


SPRAQUE 

ELECTRIC    COMPANY 


General  Offices; 
527-531  West  34th  Street,   New  York. 

Chicago  Office:  Fisher  Building. 


P^^ElectricaLl 

Novelties 

and    Appliances 
.   for  BOYS   • 

Send  for  Catalog— free  ',  "Depariment  "W" 

EwingMerkleElectricCo. 

SAINT  LOUJS.    MO.    U.S. A 


l.^  TE^T 


GO  "BE^ 


ATT'ROVET) 


This  niea.ns 


—YOST- 
SOCKETS 

meet  oM 

CODE 
REQUIREMENTS 

Do  you  aLppreciate  the 
importSLnce     of     this? 

Have  you  our  Booklet  ? 


Yost  Electric 
Mfg.  Co. 

Toledo.  Ohio    -    U.  S.  A. 


CONTINUOUS  RAIL  JOINT  CO.  OF  AH. 

General  Offices:     Century  Building. 

NEWARK,  N.  J. 

Over  FIFTEEN  THOUSAND  (1 5,000)  miles  In  use.    ReceiTed  the 

highest  award  In  its  class  at  Paris  Exposition,  1900 

and  Pan-American.  Buffalo,  1901. 


NORTHWESTERN  ELECTRIC  GO. 

7  1   W.  Washington  Street,  CHICAGO. 

DYNAMOS   AND   MOTORS 

REPAIR  WORK  A  SPECIALTY 


O    A    R    B    O    IM 

FOR  OPEN  AND  ENCLOSED  ARC,  ALL  SYSTEMS. 


THE  DICKEY  SDTTONQlKRBay  CQMl^Ni: 


LANCASTER,  O.   ^ 

OUR  ENCLOSED  ARC  CARBONS  ARE  STRAIGHT,  CORRECT  AS  TO  DIAMETER,  MAKE  SMALLEST  POSSIBLE 
DEPOSIT  ON  GLOBES,  AND  GIVE  A  STEADY  WHITE  LIGHT;  NOT  VIOLET  RAYS,  on  request  will  mail  samples. 
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OAR 


BEST  LIGHT 


STEADIEST   LIGHT 


NOERINII 


INI 


LONGEST  LIFE 


LEAST    DUST 


■TBADE^     MARK- 


REMAIN  THE  STANDARD  OF  THE  WORLD  FOR  ALL  ARC  LIGHTING  SYSTEMS, 
BECAUSE  they  cannot  be  equaled  in  QUALITY  or  EFFICIENCY,  producing  the 
highest      standard      of      candlepower      in     proportion     to    the    current    consumed. 


HUGO  REISINCER,  Sole  Importer. 


1  1   Broadway,  NEW  YORK, 


THE  TIME  IS  RIPE  TO  ORDER 

CONSTRUCTION   MATERIAL 


GET    OUR     PRICES 

264-266-268-270   FIFTH    AVENUE,   CHICAGO 


ELECTRICITY  FOR  EN6INEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  $2.60. 

ELECTRICIAN  PUBLISiHING  CO., 
BIO  Marquette  Building,  •  •  OHIO^^OO. 


Stanley    Recording    Wattmeter    for    Alternating    Current    Circuits 


UirU    PIACC    BafancedTlirust    Model  H     Metal   or  Glass  Cover/Mr    I  flU/    DDIOC 

niUn     ULHOO       light;  Moisture  Tight:   Dust  Tight?   Insect  Tight.       LUlI     rnlllL 

Mo  Jewel  Wear  From  Hamm  ir  or  Side  Thrust. 

Liihlest  Weight  Moving  Parts  Perfect  Sprinif  Support  Highest  Effective  Torque 

So  Change  Braliilig  Air  Gap  by  Temperature 

Complete  Magnetic  Shield  Against  Short-Circuits 


Perfect  Seal  Protection  Against  Tampering 


Compensation  lor  Inductive  Lag 


No  "Kicking"  or  "Pusher"  Auxiliary  Friction  Devices 
Slmplei  Durable!  All  Pans  Readily  Accessible 

Pre-Eminently  the  Best  Contact  Bearing  Meter 
Competition  on  Merits  Challe.nged 
Ranks  Next  to  Stanley  Magnetic  Susttt  mst^on  Wattmeters 


IM 


Send  for  Bulletins  lllustratlni:  and  Describing  Meters. 

V       IIMSTRVJIVIEIM 


&oS'c^: ""      GREAT  BARRINGTON,  MASS.,  U.  S.  A. 


European  Office: 
No.  23  Boulevard  des  Itallens,  Paris,  France. 


FOR  PACIFIC  COAST, 

J  n  o  .    31  a  r  t  i  II    & 


Co. 


69   to  75  >*ew  Mont"omerv  St.,  San  Francisco,  CaL 
Douglass  BulldlnR.  Los  Angeles,  Cal. 
Pioneer  Halldlntr,  Seattle.  Wash. 


-8E:i.i-iiM<3     >v<9E:riii-s 

FOR    COLORADO,    IDAHO,    MONTANA, 
WVOMINII,  NEW  Mh.XICO,  UTAH, 

The    Hcndi-ie  -  Itoltlioff    Maui's. 
and    !>inpply    Co. 

Denver.  Colorado. 


FOR  MEXICO, 

Victor   M.    Brasclii   &   Bro. 

El  Alinacen  de  Las  Mlnfts. 
Aparta.do  830,   Mexico  City. 
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American  Steel  &  Wire  Co. 


Chicago 


New  York 


Worcester 


Denver 


San  Francisco 


BARE   AND    INSULATED 

ELECTRICAL  WIRES 


CLASSIFIED    INDEX   OF    ADVERTISEMENTS. 


Acc't  Books,  Perpetual. 

Jones  Perpetual  Ledger  Co. 
Adiustei'S,  Cord. 

Ciescent  Co. 

Incandes.  EL  Lt.  Manip.  Co. 
Adlusteris,  Inc.  Jjamps. 

Inc.  El.  Lt.  Manipulator  Co. 
AjieliOTS  (Tel.  A.  TeL) 

Matthews  &  Bro..  W.  N. 
Annnnciatore. 

Central  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co 

Manbattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Batteries  and  Jars. 

Central  Electric  Co. 
Edison  Mfg.  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Rocbe,  VVm. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Hells.  Buzzers,  £tc. 

Central  Electric  Co. 
Rlectrlc  AppUancfi  Co. 
Manhattan  Elec  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  Dressing. 

Uixon  Crucible  Co.,  Jos. 
Leatber  Preserver  Mfg.  Corp. 

Belting. 

Leather  Preserver  Mfg.  Corp. 

B  lenders. 

Sturtevant  Co..  B.  F. 
Boiler  Compoiinds. 

Dearborn  Drug  &  Chem.  Wka. 

Hollers. 

Babcocii  &  Wilcox  Co. 
QUnols  Maintenance  Co. 

Books.  Electrical. 

Electrician  Publishing  Co, 

Brashes. 

Central  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Fibre -Graphite  Co. 
Western  Electric  Company. 

Cable  Hansers. 

National  Tel.  Supply  Co. 
Western  Electric  Co. 

Cables.  (See  Wires  and  Cables) 
Carbons,     Points    and 
Plates. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Consumers  Carbon  Co. 
Dickey-Sutton  Carbon  Co. 
Electric  Appliance  Co. 
National  Carbon  Co. 
Reisinger,  Hugo. 
Wesco  Supply  Co. 
Western  Elect.  Supply  Co. 

Cnstinss. 

New  England  Butt  Co. 
Smith  Co.,  S.  Morgan. 

Chains. 

Jeffrey  Mfg.  Co. 

C|]rc|ilt  Breakers. 

Cutler-Hammer  Mfg.  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
Western  Electric  Company. 
Weatlnghouse  El.  &  Mfg.  Co. 

Coal  and  Ashes    Hand- 
llnpr  9Iacbinery. 

Jeffrey  Mfg.  Co. 
Colls  and  Dlaenets. 

Varley  Duplex  Magnet  Co. 
Western  Electric  Co. 
Commutator  Compound. 

Allen  Co..  L.  B. 
Egan,  J.  J. 
McLennan  &  Co.,  K. 

Conduit  and  Conduits. 

Alphaduct  Mfg.  Co. 
American  Circular  Loom  Co, 
American  Conduit  Company. 
American  Stone  Conduit  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Field,  C.  J. 

Pittsburg  Sewer  Pipe  A  Con- 
duit Co. 


Spragjue  Electric  Co. 
Wesco  Supply  Co. 
Western  Elect.  Supply  Co. 

Conduit  Rods,  Coupling. 

cope,  T.  3. 

Contractors  and  Electric 
JLlght  Plants. 

Crocker -Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  Elec&Mfg.Co. 

Cross-Arms,     Plus     and 
Brackets. 

Berthold  &  Jennings. 
Central  Electric  Co. 
Central  Manufacturing  Co. 
Ecoleston  Lumber  Co. 
Manhattan  Elec.  Supply  Co. 
Standard  Pole  A  Tie  Co. 
Towers  Pin  A;  Bracket  Co. 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elect.  Supply  Co. 

Cut-Onts  and  Sin^tches. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Crouse-Hlnds  Electric  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Bynamos  and  Motors. 

Central  Electric  Co. 
Crocker -Wheeler  Co. 
Dustln  Co.,  Chas.  E. 
Ewlng-Merkle  Elec.  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Illinois  Maintenance  Co. 
Jones  &  Son,  J. 
Mechanical  Appliance  Co, 
National  Electric  Co. 
Northwestern  Electric  Co. 
Sprague  Electric  Co. 
Stow  Manufacturing  Co. 
Sturtevant  Co.,  B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El,  &  Mfg.  Co. 

Economizers,  Fuel 

Green  Fuel  Economizer  Co. 

Electric  Heatine  Appl, 

American  Elec.  Heater  Co. 
Simplex  Elec.  Heating  Co. 
Western  Electric  Co. 

Electric  Railways. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Electrical  and  mechan- 
ical Engineers. 

AUoway  Electric  Co. 
Arnold  Elec.  Power  Stat'n  Co. 
Badt,  F.  B. 
Baker  &,  Co.,  W.  E. 
Brown,  Chas.  L. 
Bryan,  Wm.  H. 
Burch.  Edward  P. 
Butterfleld  J.  F. 
Byllesby  A  Co.,  H.  M. 
Byrne  Const.  Co.,  M.  P. 
Carman  &Co.,  Chas. Whitney. 
Crumb  &  Company,  W.  H. 
Eramona  Elec.  Const.  Co. 
Pelt  &  Co.,  Chas.  E. 
Freeman  &  Co.,  Erne-st, 
General  Engineering  Co., The 
Humphrey,  Henry  H. 
Jackson.  D.  G.  &  W.  B. 
Kohler  Brothers. 
Sargent  &  Lundy. 
Echott.  W.  H. 
Stanton.  Le  Roy  W. 
Wllmerding,  C.  H. 


Electrical  lustruments, 

(Recording  and  Testing.) 

Central  Electric  Oo. 

Diamond  Meter  Co. 

Duncan  Elec.  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Elec.  Specialty  Co. 

Jewell  Electrical  Inst.  Co. 

Machado  &  Roller. 

Norton  Elec'l  Instrument  Co. 

Plgnolet.  L.  M. 

Stanley  Instrument  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 
Electro -Plating  Mach'y. 

Crocker- Wheeler  Company. 

General  Electric  Co. 
EleTators-Conveyors. 

Jeffrey  Mfg.  Co. 

Engines,  ^as  and  Gaso- 
Une. 

Lowell  Model  Co. 
Woolley  Fdy.  *fc  Mach.  Wks. 
Engiues,  t^team. 

Allis-Chalmers  Company. 
DustinCo..  Chas.  E. 
Illinois  Maintenance  Co. 
Sturtevant  Co.,  B.  F. 
Tod  Company,  William. 
Engravers . 
Illinois  Engraving  Co. 

Fans  and  Fan  Motors. 

Central  Electric  Co. 
Crocker-W heeler  Company. 
Edison  Mfg.  Co. 
Ewing-Merkle  Elec.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Sprague  Electric  Co . 
Sturtevant  Co.,  B.  P. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 
Fibre. 
Kartavert  M^.  Co. 
Vulcanized  Fibre  Co. 

Files. 

Barnett  Co..  G.  &  H. 

Fire  Extixigaishers. 

Monarch  Fire  Appliance  Co. 

Fixtures.  6as  and  Elec. 

BeardBlee  Chandelier  Mfg.Co. 

Flashers. 

Reynolds  El.  Flasher  Mfg.Co, 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co.,  B.  F. 
Fuses  and  Fuse  ^^ire. 

Central  Electric  Co. 
Chicago  Die  &  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg.Co. 
D.  &  W.  Fuse  Company. 
■^lectric  Appliance  Co. 
Manhattan  Elec.  Supply  Co 
Wesco  Supply  Co. 
western  Electric  Company. 
Western  Elect.  Supply  Co. 
I^lobes,    Reflectors    and 
B^hades. 
Ameriqan  Refl.A  Lighting  Co. 
Fostoria  Incan.  Lamp  Co. 
McLeod.  Ward  A  Co. 
Pardridge  Shade  A  Refl.  Co. 
Phoenix  Glass  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Oraphlte  Specialties. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
Heating   (Exhaust 

Steam). 

Amer.  District  Steam  Co. 
Beating     and    Tentllat- 
Ing  Apparatus. 

Sturtevant  Co.,  B.  F. 

Holders,  Inc.  fjamps. 

Incandesent    Electric   Light 
Manipulator  Co. 
Inspection  A  Insurance. 

Hartford   Steam    Boiler  In- 
spection A  Insurance  Co. 


Insulatinc  DIachinerv. 

Hanson  A  Tunelius  Mach. Co, 
New  England  Butt  Co. 
Insulators  and  Insulat- 
ing JUaterials. 

Akron  Smoking  Pipe  Co. 
American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  A  Ins,  Wire  Co. 
Kartavert  Mfg.  Co. 
Manbattan  Elec.  Supply  Co. 
Mica  Insulator  Co. 
Munsell  A  Co,,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  Vitrified  Cond,  Co. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 
Iiamps,  Arc. 

Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc, 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
Nernst  Lamp  Co. 
Osborn-Morgan  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Lamps,  Incandescent. 

Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Columbia  Incan.  Lamp  Co. 
Economical  Elec.  Lamp  Co. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept. 
Electric  Appliance  Co. 
Ewlng-Merkle  Elec,  Co. 
Fostoria  Tncand.  Lamp  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Nernst  Lamp  Co. 
Sawyer- Man  Elec.  Co. 
Shelby  Electric  Co. 
Standard  EIpc'1  Mfe.  Co. 
Sterling  Electrical  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Itamps,      Incandescent— 
Replacers  A.  jCleauers. 

Inc.  El.  Lt.  Manipulator  Co. 

Lamps,  Nernst. 

Nernst  Lamp  Co. 

I4ghtniag  Arresters. 

Central  Electric  Co. 
Electric  Appliance  Co, 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
Western  Electric  Co. 

Linemen's  Climbers. 

Klein  A  Sons.  Mathias. 

Magnet  Wires. 

(See  Wires  and  Cables.) 
Mechanical  Braft. 

Sturtevant  Co.,  B.  F. 
Mica. 

Chicago  Mica  Co. 

Mica  Insulator  Co. 

Munsell  &  Co.,  Eugene. 
Mining  Apparatus,  Elec. 

Crocker- Wheeler  Company. 

General  Electric  Co, 

Jeffrey  M  fg.  Co. 

Western  Electric  Co. 

Westlnghouse  £1.  &  Mfg.  Co. 
Motors.  (See   Dynamos    and 

Motors). 
Nijnpers  and  Pliers. 

Klein  &  Sons,  Mathias. 
Patent  Attorneys. 

Johnston,  Thomas  J. 


Phosphor  Bronze, 

Phosphor  BronzeSm.Co.,Ltd. 

Platinum. 

American  Platinum  Works. 
Baker  &  Company. 

Poles  and  Ties. 

Beldler  A  Co..  Francis. 
Berthold  &  Jennings. 
Brooks,  Hall  L. 
Carney  Bros.  Co. 
Eccleston  Lumber  Co. 
Fowler,  John  H. 
Fowler-Jacobs  Company. 
Kellogg  Switch.  A  Sup.  Co. 
Lindsiey  Bros.  Co. 
Loud's  Sons  Co.,  H.  M. 
Maltby  Lumber  Co. 
Mans  A  Co.,  H.  H. 
Morse  Cedar  Co. 
Mueller  Company,  William. 
Page  A  Hill  Company. 
Perrizo  A  Sons. 
Phelan,  D.  W. 
Pittsburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Standard  Pole  A  Tie  Co. 
Standard  Tie  Company. 
Sterling  &  Son,  W.  C. 
Torrey  Cedar  Co, 
Valeutlne-Clark  Co.,  The. 
Western  Lumber  A  Pole  Co. 
Whitmore,  A.  E, 
Worcester  Co..  C.  H 
Polish  (Metal). 
Hoffman,  Geo.  W. 

Porcelain. 

Akron  Smoking  Pipe  Co. 
Poiver  Transmission 
Machinery. 

Jeffrey  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

S  til  well -Bierce  Smith- Vaile. 

PuUeys. 

Smith  Co.,  S.  Morgan. 
Stll well- Bierce  Smith- Vaile. 
Rail  Bonds. 

American  steel  &  Wire  Co. 

Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 

Refiners. 

Gt  West.Smelt.ARefloIngCo. 

Re- Winding— Repairs. 

Chicago  Edison  Co. 
Gregory  Electric  Co. 
Nortbwescern  Electric  Co. 
Pierson  Electric  Co. 

Rheostats. 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Western  Electric  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Schools  and  Colleges. 

Electrical  Engineer  Inst. 

Second-Hand  Mach'y, 

Dustin  Co.,  Chas.  E. 
Gregory  Electric  Co. 
111.  Maintenance  Co. 
Matthews  &  Bro..  W.  N. 
Northwestern  Electric  Co. 
Pierson  Electric  Co. 
Walsh's  Sons  &  Co. 
Sheet  Brass  and  Copper. 
Plume  A  Atwood  Mfg.  Co. 

Slate. 

MoDson  Burmah  Slate  Co. 
Young,  A.   B. 

Sockets  A  Keeeptacles. 

Palste  Co.,  H.  T. 
Yost  Elec.  Mfg.  Co. 

Soldering    Sticks.  Salts 
and  Paste< 

Allen  Co.,  L.  B. 
Crescent  Co. 
Western  Electric  Co. 

Speaking  Tubes. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Speed  Indicators. 

Weston  Electrical  Inst  Co, 
Springs. 

American  Steel  A  Wire  Co, 


Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 
Supplies,  6eneral'£lee.   r 

Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co.- 
Ewlng-Merkle  Electric  Co. 
General  Electric  Co. 
Manhattan  Elect'lSupplyCo. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
STv^itchboards. 
Crouse-Hlnds  Electric  Co. 
Gen.  Incand.  irc  Light  Co. 
Walker  Electric  Co.   ■ 

Telephones,  Telephone  i 
Material  and  Switch-  I 
boards. 

American  El.  Telephone  Co. 
Automatic  Electric  Co. 
Central  Electric  Co. 
Fahnestock  Transmitter  Co, 
G  Holtzer-Cabot  Electric  Co. 
International  TeL  Mfg.  Oo, 
Kellogg  Switchb.  A  Sup.  Co, 
Manhattan  Elec.  Supply  Co. 
Moon  Mfg.  Co  ,  The. 
Murdock  &  Co.,  Wm.  J. 
National  Elec.  Signalling  Co. 
Sterling  Electric  Co. 
Stromberg-CarlsonTelM.Co. 
Swedish-American  Tel.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co.  * 
Western  Elec..  Supply  Co, 
Toggle  Bolts.  ^ 

Wngley  &  CO.,  Thos. 
Tools. 
Klein  A  Sons,  Mathias. 
Western  Electric  Co. 
Transformers. 
Central  Electric  Company. 
Crocker-Wheeler  Company. 
Ft.  Wayne  Elec.  Works,  Inc.  i 
General  Electric  Ca 
Gregory  Electric  Co. 
Kunlman  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
National  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 
Trucks,  Electric  Car, 
General  Electric  Co, 
Westlnghouse  El.  A  Mfg.  Co 
Turbines. W^aterWlieela  I 
Leffel  A  Co.,  Jas. 
Smith  Co.,  S.  Morgan. 
Stilwell-Bierce    Smith-Valle.  • 
Varnishes. 

Sterling  Varnish  Co. 
Vnlcauized  Fibre. 
Vulcanized  Fibre  Co. 
^nrelessTel.Apparalns.  " 
Clark  Wlrel.TelATel.Co.,T.E.  fi 
National  Elec  SIgnallingCo.  ( 
Wire    Measuring    Ma-  » 

chines. 
Minneapolis  Elec.  A  Const.  Co. 
Wires  and  Cables— Mag-  i 
net  Wires. 

American  Electrical  Works. 
Amer.  InauL  Wire  A  Cable  Co. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  CO. 
Columbus  Ins.  Wire  A  Braas 

Co. 
Crescent  Ins.  Wire  ACbl.  Co. 
Electric  Appliance  Co. 
Empire  Wire  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ina.  Wire  Co. 
India  Rubber  A  Qutta  Percha 

Insulating  Co.  ■   ^' 
Kellogg  Switch.  *  gup.  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co. 
New  York  Insulated  WlreCo 
OkoniteCo..  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co. 
Plume  A  Atwood  Mfg.  Co. 
Roebllng's  Sons  Co.  J.  A. 
Safety  Ins.. Wire  A  Cable  Co  j 
Simplex  Electrical  Co. 
Standard  Underground  C.  CJo.l 
Waclark  Wire  Co. 
Wesco  Supply  ro 
Western  Electric  Companir. 
Western  Elec.  Supply  Co. 
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THE  VICTOR  TURBINE  WATER  WHEEL. 


Its  high  speed,  close  regulation,  great  capacity, 
high  efflciency,  perfect  cylinder  gate  and  steady 
motion  will  particularly  commend  it  to  all  con- 
templating developing  plants  of  this  kind. 


F-^F9      ^F9I\^INC» 


:i_E^-rRi^    F>i_A.iM-rs. 


OUR    OTHER    SPECIALTIES    ARE: 


STEAM  and  POWER  PUMPIN6  MACHINERY  for  all  purposes,  AIR  COMPRESSORS 
for  the  Air  Lift  system  and  general  use,  JET  and  SURFACE  CONDEN- 
SERS, AIR  PUMPS,  VACUUM  PUMPS,  STILWELL'S  FEED  WATER 
HEATERS,  FILTER  PRESSES  and  OIL  MILL  MACHINERY. 


IF  INTERESTED,  WRITE 


The 


m  STILWELL-BIERCE  &  SMITH-VAILE  CO. 


►  /VVTOIM.     ^IHIO. 


NEW  YORK,  141  Broadway. 

BOSTON,  73  Oliver  Street. 

NEW  ORLEANS.  304  Hennen  Building. 

BALTIMORE,  1607  Continental  Trust  Building. 


PHILADELPHIA,  619  Arch  Street. 
CHICAGO,  311  Dearborn  Street. 
LONDON.  97  Queen  Victoria  Street. 
CLEVELAND,  1116  New  England  Building. 


E.  F.  AUSTIN,  Sales  Agent,  Smith  Block,  PITTSBURG,  PA. 


and  when  the  convention's  over,  take  up  seriously  the 
battery  proposition.  Buy  an  ammeter,  call  for  samples 
of  "1900''  and  other  batteries  and  test  up  for  current 
discharge. 


"1900"  Dry  Batteries  all  test  iip  iinifonnly  and  give  uniform 
service.  The  E.  M.  F.  and  current  discharge  is  based  upon 
most  serviceable  and  useful  life.  For  steady,  hard  .service  the 
"1900"  shows  greatest  average  life.  The  cost  of  the  "1900" 
based  upon  the  service  given  is  about  half  the  cost  of  the 
cheapest  battery  offered. 


We  are  quoting  attractive  prices  on  yearly   contracts. 
Address  Battery  Dept. 

ELECTRIC  APPLIANCE  COMPANY,   CHICAGO 


r 


I 


SflBBt  BraSSf    »"    Temper* 

Brass  and  Bronze  Drill  Rods 

Brass    and    Copper    Wire 

German  Silver  Sheet  and  Rod 
Brazed  and  Seamless  Tubing 


Fartio    n—attrl    Copper  Rivets  and  Burra 
Cagie    arana     g^^^^    Escutcheon     Pins 

OmmsMGC      Af##^C       Desk  MarroWf    Broad  Middle, 
"'  **^^     «Jt#ll»y    g^ii  jippsd  and  Water  Closet 


Brass  and  Iron  Jack  Chain,  Brass  Safety  Chain,  Etc. 
Catalogues  on  Application 

THE  PLUME  &  AT  WOOD  MFG.  CO. 

M9W  York  Bomton  San  Francisco 


t 

Chicago     * 

^m^^***  ^M    11144^1 


REFLECTORS! 


Light  is  useless  if  you  can't  have 
it  where  you  want  it. 

Paragon    Reflectors    throw   the 
light  just  where  you  want  it. 

Our  Incandescent  Reflectors  are 

neat  and  are  superior  to  all  others. 
Thfy  are  green  outside,  glossy 
enamel  white  inside.  Reflecting 
surface.  Made  in  various  styles 
and  sizes.      Get  our  catalog. 


American  Reflector  &  Lighting  Co., 

271-273    FRANKMN    ST.,    CHICAGO, 


WESTERN     ELECTRICIAN  December  12,  1903 


A  FOREIGN  LETTER 

Do  you  \vonder  competitors  find  it  so  hard  to  keep  \ip  to  tKe 
standard  set  by  Kellogg  appen-ratus.  when  letters  such  a.s  this  ree..cK 
us  nearly  every  da.y  ? 

Do  you  ^vonder  they  rebel? 


S.  Paulo  Railway  Co.  Ltd., 

S.  Paulo,  Brazil,  March  24,  1903. 
ELECTRICAL  DEFT. 

Messrs.  James  Mitchell  &   Co., 

City. 

I  have  great  pleasure  in  certifying  that  we  have  installed  in  our  telephone 
line  from  S.  Paulo  to  Santos,  the  six  ««  Kellogg  '  •  apparatus  which  you  just  intro- 
duced in  S.  Paulo. 

Notwithstanding  our  working  with  the  single  wire  running  parallel  over  the 
same  posts  with  our  telegraphic  lines  and  having  hooked  four  intermediate  apparatus 
on  same  line,  the  communication  between  the  two  extreme  posts  is  the  most  satisfac- 
tory, and  can  be  made  with  the  greatest  facility  like  the  natural  voice,  as  far  as 
tone  or  sound  is  concerned. 

Up  to  to-day  with  the  apparatus  supplied  with  the  ''Blake'',  Hummings  and 
even  «*  Berliner  ''  transmitters,  it  was  not  possible  for  us  to  communicate  through 
the  line  between  S.  Paulo  and  Santos,  except  in  night  time  after  the  telegraphic 
traffic  was  over,  and  when  therefore,  the  effects  of  induction  so  injurious  to  the 
telegraphic  communications  on  the  line  of  the  railroad  had  ceased.  The  apparatus 
••Kellogg  '•  overcomes  all  these  difficulties  and  I,  as  a  professional,  think  it 
my  duty  to  hereby  declare  that  a  comparison  between  this  type  of  apparatus  and 
those  hitherto  introduced  in  S.  Paulo,  cannot  be  made,  and  authorize  you  to  make 
use  of  this  testimonial  in  the  way  it  suits  you. 

(Sgd.)  E.  DE  ANDRADE, 

ELECTRICAL  ENGINEER. 


Kellogg     Sw^itchboaLrd   (Si   Svipply 

CompQcny 

Congress  ©Liid  Green  Streets,  CHICAGO 

346    Broacdway  Electric  Building  Keystone  Telephone  Building 

NEW  YORK  CLEVELAND  PHILADELPHIA 
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J  J.ECAN  S 
'ACME'  COMMUTATOR 
COMPOUND. 


E) 


NO  SPARKINC-NO    CUTTING 

Commiitfttor  always  brltihi.    40!t.   saved  In  cute  and 
aHenilon  alone.    Send  50o  for  trial  stick  and  testi- 
monials.   So-OOperdoz.  J.«l.  ECAN, 
Sole  manufacturer.               G83  W.  Ohio  St..  Ohicago. 


NEW   PRICES 

New    net   prices  on  all  ffoods  contained  In 
our  SSO-page  catalogue  .No.  14.    Send  fur  it. 

M4NHATTAN  ELECTRICAL  SUPPLY  CO 


New  York 


Chicago 


I 


■  I 


ALPHAOUCT' 


Flexible 
Conduit 


The  highest 
achieveme^nt  in 
the  art  of  interior 
onduit  construction. 


Write  for  Sample  and  Catalog. 

Alphaduct  Mfg.  Go. 

522-524  West  22d  Street 
NEW  YORK 


-^03    Oi^aHa    BLbG- 


SOCKET 
HANDLE 


A  combination 
of  a  portable 
socket  handle 
and  a  cord 
adjuster;  six 
inches  long; 
very  practical 
and  conve- 
nient;  takes  up 
12  to  15  feet 
of  surplus 
lamp  cord. 


Onr 


CwtWvOw 


■^i 


COPPER.^'EE 


!',^.^yoR, 


■'■^AB 


^'■H.N.a, 


0?e9^ 


■.  1201    ^-^t^yiy 


ELECTRICAL  MACHINERY 

Built  in  capacities  up  to  1,500  K.  W. 
Belted  or  Direct  Connected 


If  you  are  in  the 

market  for 

high  grade   machinery 

for 

lighting,  power   or 

railway    service 

kindly    communicate. 


Direct  Cunent  Engine  Type  Generator 


Modern  Design  Accurate  Construction 

Unequaled  Performance 


NATIONAL   ELECTRIC   COMPANY 


MILWAUKEE 


CHICAGO:  Old  Coloay  Bulldios 
PITTSBURG:  Oeliatly  &  Co. 


SEATTLE  and         j  Kllbonrne  & 
SAN  FRANCISCO:]  Clark  Co. 


Ml 

-*> 
■*> 

», 

»^ 

■*> 
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GENERAL  ELECTRIC  COMPANY'S 


New  No.  1 
Meridian  Lamp 


Consumes  the  same  amount  of  current  as  the  ordinary  l6-candle- 
power  incandescent  lamp,  with  a  considerable  increase  in  effective 
candlepower,  and  is  very  desirable  for  residence  lighting,  desk  and 
table  illumination,  etc. 


Bulb  3U  inches  in  diameter. 


General  Office:     SCHENECTADY,  N.  Y. 

MAIN  LAMP  SALES  OFFICES:     HARRISON,  N.  J. 
New  York  Office:     44  Broad  Street.  Sales  Offices  in  all  Large  Cities. 


^^^^^■'f'f'^^^^^f-f'irf'f'ti-^fff^f-f-^iifrffff^'fff^^^f^^^'^^^^^^^^'^'^'^^'^^^^^^^^^^^^^^ti' 
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Stroinberg  -  Carlson 

Aerial  and 
Underground 
Lead  Covered 


2Z 
3 


Insulation     Resistance   500  megohms  (minimum) 
per  mile. 

Thickness  of  Sheath  A  to  yi  inch. 


Superior     QuaLlity,    High-Gra.de    Material. 
Superior  Forming.  Prompt  Delivery. 


.Special  Sizes  and  Capacity  to  meet  requirements. 
Don't   fail  to  ^(et  our  prices  before  placing  your 


Stromber^  -  Carlson 
Tel.   Mfg.  Co. 


Gon'l  and  Kastern  Office,  Rochester,  N.  Y. 
Sales  Department,  CKlcaf^o.  Ill- 


-Pmmmmmmmmmmmmmmmm. 
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Yes. 

A  Tele= 

phone 

On 

Thirty 

Days' 

Trial! 


We  know  words  can't  describe  the  efQciency  and 
beauty  of  this  Instrument;  therefore,  we  are  willing  to 
let  you  see  It,  because  it  can  then  be  better  appreciated. 
The  woodwork  Is  of  handsome  design  and  finish.  The 
generator,  transmitter  and  receiver  are  mechanically 
perfect,  and  electrically  correct,  and  our  guarantee  on 
this  Instrument  goes  on  forever.  It  is  not  simply  a 
guarantee  for  a  week,  a  month  or  a  year,  but  at  any 
time  after  you  have  purchased  this  instrument  we  will 
replace  any  j)art  that  should  prove  defective,  when 
operating  under  proper  management  and  normal 
conditions. 

Isn't  this  a  pretty  clever  offer  ?  We  will  send  it  on 
trial,  free.  Examine  It,  test  it,  and  then  if  we  are  not 
correct  in  our  statements,  send  it  back  and  we  will  pay 
the  charges.    Our  prices  are  right  too. 


Ewing-NerkleEuqi^icCq 

ST.  LOUIS,  us. A. 


T{od«eri-Ad' 


IZ 
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Electric 
Outfit 


Lighting 

For    ChristiTva>.s     Tree 
and  House  Decoration 


Completely  made  up  and  ready 
for  use  wherever  electric  light 
current  is  available. 
Retail  price  for  complete  outfit, 
includingf  28  one  =  candlepower 
miniature  Edison  Lamps,  neatly 
packed  in  handsome  box,  $12.00. 
Liberal    discounts    to   the    trade. 


General    Electric    CompoLny. 

MAIN    SALES    OFFICE  : 

I^dison    Decorative    and    Miniature     Lacmp    DepoLrtment, 

HARRISON.   N.  J. 


They  Make  Money  for  You — 

They  Save  Money  for  You 

Holtzer-Cabot  "Generators  and  Telephone  Instruments  will  give 
good  service — They  are  made  of  the  best  materials  and  the  work- 
manship is  always  first-class.  They  are  not  liable  to  get  out  of 
order.    Neat  and  attractive  in  design  and  finish.    .*. 

MORE  FACTS  FOR  THE  ASKING 


Printed  matter  giving  '  full  information 
regarding  our  apparatus  is  always  at 
your  disposal.    If  interested  write  us.  .*. 


The  Holtzer-Cabot  Electric  Co. 


Chicago 
395-397  Dearborn  Street 


Boston  (Broofciine),  Mass* 


New  York 
143  Liberty  Street 
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GENERATORS 

AND 

MOTORS 

BULLETINS   ON   REQUEST 


WESTERN  ELECTRIC  COMPANY 

CHICAGO  NEW  YORK 

SAINT  LOUIS  DENVER  KANSAS  CITY  PHILADELPHIA 


SCIENTIFIC  METHODS 

OF  ACCOUNTING. 


0\ir  Interch.aLngeai.ble   Leatf  Systems. 

Time  and  money  savers  for  any  and  every  business.  Let  us  show  you  how  we  can 
Improve  iioiirs.     Write  for  free  booklet:  "Labor  Saving  Systems." 

We  do  not  sell  through  the  stationery  trade,  but  have  our  special  force  of  trained 
representatives  who  devote  their  entire  time  to  our  work. 

JONES  PERPETUAL  LEDGER  CO.,  ^-'**  '^'cHicAoHi^'  ""^ 


MULTIPLE  SWITCH    MOTOR 

STARTERS 

WITH  AUTOMATIC  RELEASE 

Operated  b)'  throwing  in  one  lever  after  another, 
levers  interlocking  so  that  it  is  impossible  to  close 
them  other  than  in  their  regular  order. 

For  motors  larger  than  50  H.  P.  this  is  the  most 
satisfactory  type  of  starter,  owing  to  the  eliminat- 
ing of  all  sparking  on  contacts. 

THE  CUTLER- HAMMER   MFQ.  CO. 


New  York 
136  Liberty  St. 

Pittsburg 
322  Frick  Building 


MILWAUKEE 
WIS. 


Boston 
176  Federal  St. 
Chicago 
1232  Monadnock  Bldg. 


H 


! 


SCHEEFFER  INTEGRA  TING  j 

WATTMETER 

t 

TYPE  E  FOR  ALTERNATING  OURREHT       TYPE  F  FOR  DtREOT  CURRENT  CIRCUITS  I 

DUST    AND    BUG    PROOF 
IMPROVED  CONSTRUCTION 


TYPE  E. 


TYPEF. 


Moving  parfs  are  extremely  light. 
Insuring  a  highly  sensitive  mnd  ac> 
curate  meterm 


WRITE  FOR  PRICES  AMD  DtSORIPTIVE 
LITERATURE. 


DIAMOND   METER 


COMPANY, 


ALTERMATIMO  CURRENT. 


Peoria,  III., 


U.  S.  A. 


DIRECT  CURRENT. 


I  I    1     I   ll  IM       lllMlf 
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STMAS   TRADE 

01^    ZENITH    LAMPS    IS    BIG 

Are  you  getting  your   share? 
Greatest  incandescent  lamp  ever  conceived.    Two 
,  watts  per  candlepower.    The  efficiency  of  the  arc 
with  the  simplicity  of  the  incandescent. 
Saves  over  y^  the  current,  better  illumination, 
artistic  appearance. 

No  complications,  works  on  D.  C.  or  A.  C.  90  to 
130  and   200  to   250   volts. 
Prompt  shipments  from  Chicago  stock. 

ELECTRIC  APPLIANCE  COMPANY 

C  M  I  C  A.  ^  ^ 


EDISON  MINIATURE    LAMPS 


Over  400,000  Annually  Shipped 
to  Users. 


All  types — every  variety. 
Prompt  shipment — in  any  quantity. 


Miniature  and  Candelabra  Sockets 
and  Receptacles, 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Geoeral  Electric  Company,  Harrison,  N.  J. 


MICAN  TE  CLOTH 


HIGH  INSULATOR  FOR  ARMATURES,  ETC. 
NON-ABSORPTIVE,  FLEXIBLE  and  STR0N6. 

MICA  INSULATOR  CO. 


ORIGINATORS.' 


CHICAGO. 


NEW  YORK. 


Electric  Heating  Apparatus 

SIND  FOR  e4-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 

Cambridgeport,  Mass. 
CHICAaO,  Monadnock  Block. 


250  VOLT 
ROSETTE 

for 

CONCEALED  WORK. 

Ad  entirely  new  idea  and  a 
''much  needed"  specialty. 

Neatest  possible  design  and 
absolutely  safe.  A  free  sample 
of  course.     You  need  to  see  it. 


H.  T.  PAISTE  CO., 

CHICAGO  PHILADELPHIA 


Send  your  Book  Orders  to 

ELECTRICIAN  PUBLISHING  CO., 

610  Marquette  Trifle..  Cbirae-o. 


WE  PUT  THE  MICA-POOL  OUT  OP  BUSINESS. 


CHICAGO  MICA  CO , 


VALPARAISO,  IND. 


andMICABOND. 


STERLING     SPECIAL 


DO   YOU? 


BUY      LAMPS-OR'BUY      CANDLE      POWER 

16  ««i/lT!!ll^^."'![  w-  12 


THE  STERLING  ELECTRICAL  MANUFACTURING  CO. 

NEW   yORH.   N.  V.  WARnCN.  O.  CHICAOO,    ILL. 


RCGULAn       TVPE 


BEARD5LEE  CHANDELIER  MFG  CO.'Vrn.^^^v. 

GAS  &  ELECTRIC    FIXTURES  "«  the  TRADE. 


SINGLE     AND    POLYPHASE 

TRANSFORMERS 

KUHLMAN  ELECTRIC  CO.,  -         -  Elkhart,  Ind. 


WANTED 


You  IWbo  are  Troublad  with  Sparking  and  Cutting  ot  Commutatora  to  Uao 


The  only  article  that  will  PREVENT  SPARKING. 
Win  keep  the  commutator  in  good  condition  and 
PREVENT  CUTTING. 


SO  eta.  par  Stick.    $B.OO  per  Ooxan. 

For  Sale  by  all  Supply  Houses,  or 
FREE,  Sample  Stick. 


Abaolutely  will  Hot  Cum 
The  Brushea  ... 

It  will  put  that  high  gloss  on  the  commutator  you 
have  so  long  sought  after. 

K.  MoLENNAN  &  GO., 

Sole  Manufacturers, 
909  Title  and  Trust  Bldg.,  CHICAGO,  ILL. 


A.».B1( 


VOLT -AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
Circuits.  Locating  Faults, 
Grounds,  etc. 

RELIABLE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

78-80  Cortlandt  St.,  NEW  YORK,  N.  V. 


C  ANOTHER 
1      KINSMAN 

PORTABLE 


KINSNAN 

LAMPS 

SATISFY 


Send  lor  illustrated  booklet 

and  quotation  to 

Western  Representatives: 

THOS.  G.  GRIER  CO., 

128  W.  Jackson  Blvd.,  Chicago 

Pennsylvania  Representatives: 

H.  P.  WHITE  CO..  Ltd. 

Wayne  Junction, 
Philadelphia. 


New  England 
Representatives: 
McKENNEY  &  WATERBURY  CO. 
1 81  Franklin  St.,  Boston,  Mass.,  or  to 

McLEOD,  WARD  &  CO., 

Sole  Mfrs.  &  Patentees,    27  Thames  St.,  New  York 

Beware  of  spurious  imitations 


HANSON  &  TUNELIUS  MACHINE  CO. 

Deslgnera  and  Builders  of 

Insulating,    Cabling 

and  Special 

MACHINERY  FOR  ELECTRICAL  PURPOSES. 

I  232-234  S.  Clinton    St.,   Chicago. 


DUNCAN  INTEGRATING  WATTMETER 


FOR 


DIRECT  CURRENT  LIGHTING  AND  POWER. 

MOST  ACCURATE  AND  UP-TO-DATE  METER  UPON  THE  MARKET. 


DUSTPROOF 
NO  CONSTANTS 
SENSITIVE 
GOOD  MAGNETS 
LARGE  DIAL 


DUNCAN  ELECTRIC  MFC  CO., 


LA    FAYETTE,    INDIANA. 


SEND    FOR    DESCRIPTIVE    BULLETIN. 
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FRANK  N.  PHILLIPS.  PncsiDENT. 
C.   H.WAQENSEIL,    TREAaURCn. 


EUGENE  F.  PHILLIPS, 

GCNENAt.   MANAQER. 


C.  ROWLAND  PHILLIPS.  ViCE-Pnia. 
C.  n.  REMINGTON,  Jr..  Sxc  ,' 


AMERICAN  ELECTRICAL  WORKS, 

■  •      [     J  PBOVlDESrCE,  K.  I. 

I//A     BAREANDINSULATEDELECTRICWIBE, 

ELECTRIC   LIGHT  LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  U(E. 

New  i'ORK  Store,  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store.  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  W^rks. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 

THOMAS  J.  JOHNSTON, 

Counsalior  at  Law, 

No.  1 1  Pine  Street,   •    NEW  YORK  CITY 


Patent  Causes. 


Patent  Soliciting. 


NOW  IS  THE  TIME 

TO    CO    OVER    YOUR    LINE 

AND  GUY  THE   SLACK   PLACES   IN   PREPARATION   FOR 
WINTRY  BLASTS,  SLEETS  AND  SNOWS. 

The  Stombaugh  Guy  Anchor 

IS    THE    THING    TO    USE.    WILL    NOT    WORK    OUT 
DURING    THE    SPRING    THAW. 


W.   N.   MATTHEWS  &  BRO. 

«->»  «      .  „.  DISTRIBUTORS. 

603  Carleton  Bidg.  ST.    LOUIS 


The  Simplest,  Most   Practical   and    T  L*  .^     EH  ^>  ^%  Ikl  ^N  lUI  I  AV  Jt  I 
Economical  Turn-down  Electric  Lamp      |    IlG     t  W^^  Iv  ^^  Iwl  I  Wn  L 

Style  1— Pull  string  for  bright  or  dim.    Style  2— For  variation  In  light  turn  bulb  one  way 
or  the  other.   Write  for  booklet  and  prices.    All  voltages  and  bases. 

EOONOMICAL  ELECTRIC  LAMP  CO.,  123  Liberty  St.,  New  York. 


iwi  A  I  N  e:      for 

A I      ■■I'pi   ELECTRIC&L 
Vl     Alt   PURPOSES 
■ll_ll   I    E.  PLAIN  OR 
Wfcf^   I    ■■  EN&MELEO. 

THE  MONSON  BURMAH  SLATE   CO. 

PORTLAND,    ME. 


Crimshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufactme  CrImshaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
114.  116  &   lis  Liberty  St..  New    ,ork. 


BRANCHES:  hpa^b^X^St. 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO: 
33  Second  St. 


Platinum 


In  Sheet  or  Wire  for  ail  Purposes. 

SCRAP   PUFiCHASED. 

AMERICAN    PLATINUM    WORKS 

CHAS.    ENGELHARD,  Gen.    Mgr. 

251  to  255  New  Jersey  R.  R.  Atc.,  Newark,  N.  J. 


IDEAL    FIRE    PROTECTION    FOR   ALL 
ELECTRICAL   APPARATUS. 

HIgliest  Awards  at  National  Export,  Central  Canadian, 
Pan-American  and  Charleston  Expositions. 

MONARCH    FIRE    APPLIANCE    CO., 
247-249  Pearl  St.. New  York  City. 


A  HEW  AMD  VALUABLE  ADJUNCT  TO  IMOAMDESOEHT  LIGHTS  (Says)  "  The  Chicago  Edison  Co.  " 

The  PARDRIDCE  REFLECTORS 

4  Inches  in  diameter ;  1^^  inches  hijrh  ;  made  of  Brass.    2  KINDS— Qreen  Enameled  witli  heavily  nickel  plated  polished  surface.    Qreen  Enameled 
with  White  hnameied  surface.    SCIENTIFIC  TESTS  give  Nickel  Plated  500  per  cent.  Increase  in  light ;  White  Enameled  350  per  cent,  increase  in  light. 

FITS  WHERE  NO  OTHER  REFLECTOR  WILL  00. 

A   MONEY   MAKER   FOR   YOUR  CATALOGUE. 

500  to   1,000  high-class  circulars  FREE  with  first  order  for  one  dozen  or  more.    Chicago  houses  selling  from  300  to  500  a  day.     Pig  profits 
to  the  jobber.    We  want  every  supply  house  in  the  world  to  carry  them.    Indestructible.    Fits  any  lamp  from  a  2  to  32  C.  P.  without  fixtures. 

POSTAOB  PREPAID  ON  2  SAHPLE  REFLECT0RS-2S  CENTS. 

THE   PARDRIDCE  SHADE  ^   REFLECTOR  CO. 


4  16-183-185  Dearborn  Street, 


CHICAGO,  ILL. 


NATIONAL  CODE  STANDARD 

'0.  K."  Weatlierproof  lire. 
Slow  -  Burning  Weatherproof 
and  Slow -Burning  fire. 


Priocs  and  Samples  on  Application. 


Phillips  Insulated  Wire  Go. 

Office  and  Factory:  PAWTUCKET.  R.  I. 


WE  WOULD  LIKE  TO  HAVE  YOU  INSTALL  ELECTRIC  LIGHTING 
SWITCHES  THAT  ARE  CORRECT  IN  EVERY  PARTICULAR.  THAT 
IS   THE     REASON    WE    INVITE    YOU    TO    INVESTIGATE    THE 


a 


DIAMOND  H 


fP 


SWITCHES 


WE   WISH    YOU  TO  HAVE  A  LASTING  ARTICLE  AND  WE  CAN 
SUPPLY  IT  TO  YOU. 


THE   HART    MFG.   CO., 
HARTFORD,  CONN. 


...J 
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WANTED,  FOB  SAL.JE  and 
rimilar  WA.XT  COLDUN  advertise- 
ments {jo  words  or  less),  Si.jo  an 
insertion;  additional  ivords  3c  each. 
POSITION  WAJfTED  advertise- 
ments {jo  zvords  or  less),  •^i.oo  an  in- 
sertion^  additional  zvords  2c  each. 


POSITION  WANTED. 

General  Manager  —  Gentleman  of  executive 
ability,  for  number  of  vears  General  Man- 
ager of  (Bell)  Telephone  Co  ,  fifty  exchanges, 
25,000  subscribers  and  several  thousand  miles 
toll  lines,  will  be  open  for  engagement  with  an 
enterprlsinglndepeudent  company  in  Decern  ber. 
Familiar  with  all  details  of  construction,  main- 
tenance, operating  and  successful  dealing  with 
the  public.  Best  of  references  ae  to  ability. 
Address,  BOX  276.  care  Western  Electrician. 
510  Marquette  Bldg.,  Chicago. 


POSITION  WANTED. 

By  young  man,  sober,  reliable,  technical  edu- 
cation, three  years'  practical  experience  In  elec- 
tric light  and  street  railway  work.  Just  re- 
signed position  as  electrician  with  electric  light 
and  street  railway  company  in  city  of  fifteen 
thousand  inhabitants.  Can  take  charge  of  mid- 
dle size  liicht  or  railway  system.  Railway  work 
preferred."  Rel'erences.  Address  BOX  283,  care 
Western  Electrician,  510  Marquette  Bldg.,  Chi- 
cago. 


WANTED. 


InEurope— Y'-.ung  engineer,  M.E.  from  Cornell, 
three  years'  practice  and  one  year  in  German 
ualverslties,  wants  to  devote  all  of  his  time 
for  some  months  introducing  goods  of  an 
American  firm.  Good  references  from  Schen- 
ectady and  Niagara  Palls  engineers.  Address 
A.  L.  v.,  45  Schipfe,  Zurich,  Switzerland. 


WANTED. 

Salesman  to  sell  electrical  specialty  as  a  side 
line.  State  present  territory.  Address  BOX 
282,  care  Western  Electrician,  510  Marquette 

Bldg..  Chicago. 

WANTED. 

10  or  20  K.W.,  A.  C,  133  cycle  generator  com- 
plete with  exciter.  20U0-volt  preferred.  Send 
price  and  description  to  O.  P.  SELLS,  Sterling, 
Colo. 


WANTED. 

Three  experienced  incandescent  lamp  sales- 
men, by  an  old  and  well-established  company  not 
in  the  trust.  Applicants  will  please  state  age, 
experience  and  salary  wanted.  Address  BOX 
199,  care  Western  Electrician,  610  Marquette 
Bldg.,  Chicago. 


WANTED. 


An  incandesceot  electric  lamp  salesman  to 
sell  a  higb  graue  lamp;  no  objections  to  carry- 
ing as  a  side  line.  State  age.  eiectrical  experi- 
ence and  territory,  and  if  side  line,  state  prln- 
ipal  line.  Address  MISSOURI  AMERICAN 
ELECTRIC  CO.,  3327-3329  Locust  St.,  St. 
Louis,  Mo. 


FOR   SALE. 

6  K.  W.  Edison  220-TOlt  motor;  5  H.  P.  Eddy 
220-volt  motor;  1  H-P  Crocker-Wheeler  220- 
voU  mo  or.  WALSH'S  SONS  i  CO., 261  Wash- 
ington St.,  Newark,  N.  J. 


FOR   SALE. 

Electric  light  plant  In  town  of  1,000  popula- 
tion. In  fine  shape  and  on  sound  financial 
basis.  I  did  not  want  i  o  take  ii  but  was  obliged 
to  and  now  want  to  sell  it.  New  generator  and 
thoroughly  overhauled  since  taking  possession. 
E.  E.  SECOR,  Buffalo  Center,  Iowa. 


FOR    SALE. 

Electric  Light  Plant  in  growing  city  of  3,50u 
people.  Can  be  bo'ight  at  a  bargain  if  taken 
quick.    GEO.  W.  EARLY,  Marceline,  Mo. 


Telephones  for  Sale 

I  have  about  600  high  grade  tele- 
phones left,  which  I  will  sell  from 
$3.00  to  $5.00  each.  They  are  good 
as  new.    Call  or  address 

JOHN  T.  BOYLE, 

FOND  DU  LAC,  WIS. 


If  You  Have  An 

ELECTRIC  LIGHT  PLANT 

On  Good  Paying  Basis 

In  Wisconsin,  Michigan,  Iowa,  llllnoisor  Indiana 
to  sell,  write  us.  Sold  four  past  month.  Can 
turn  It  quickly.  Address  BOX  284,  care  Western 
Electrician,  510  Marquette  Bldg.,  Chicago.  t_, 


BiclN  for  street  Ijig;hliiig. 

Bids  (or  lighting  the  streets  of  Monticello, 
Iowa,  will  be  received  until  December  19,  1903, 
by  the  CITY  CLERK  of  Monticello,  Iowa. 


PROPOSALS  will  be  received  at  the  Bu- 
reau of  Supplies  and  Accounts,  Navy 
Department,  Washington,  D.  C,  until  12 
o'clock  noon,  December  15,  190.3,  and  pub- 
licly opened  immediately  thereafter,  to  fur- 
nish at  the  Navy  Yai-ds,  Portsmouth,  N.  H., 
Boston,  Mass.,  and  the  Naval  Training  Sta- 
tion, Newport,  It.  I.,  a  quantity  of  electric 
motors,  arc  lamps,  switch  boxes,  tubing  and 
fittings,  rubber  covered  wire,  miscellaneous 
electrical  supplies,  various  machine  tools, 
ash,  white  and  yellow  pine,  hackmatack 
knees,  oak,  copper  rod,  yellow  metal  sheath- 
ing, bar  iron,  steel  plates  and  shapes,  steel 
castings,  iron  forgmgs,  Portland  cement, 
sand,  rivets,  spikes,  asbestos  pipe  covering, 
linen  hose  and  nozzles,  naphtha  distillate, 
iron  pipe  and  fittings,  oars,  prepared  cotton, 
erection  of  exhaust  system,  repairs  to  build- 
ings, and  filling  in  between  retaining  walls. 
Blank  proposals  will  be  furnished  upon  ap- 
plication to  the  Navy  Pay  Offices,  Port;^- 
mouth,  N.  H.,  Boston,  Mass.,  and  Newport, 
R.  L  H.  T.  B.  HARRIS,  Paymaster  Gejt- 
eral  U.  S.  N.  11-21-03 


PROPOSALS  win  be  received  at  the  Bu- 
reau of  Supplies  and  Accounts,  Navy 
Department,  Washington,  D.  C,  until  12 
o'clock  noon,  December  15,  1903,  and  pub- 
licly opened  immediately  thereafter,  to  fur- 
nish at  the  navy  yards,  Norfolk,  Va.,  and 
Charleston,  S.  €.,  a  quantity  of  exhaust 
fans,  electric  motors,  generating  sets, 
projectors.  Insulating  tape,  corn  brooms, 
deck  scrubbing  brushes,  paint  brushes, 
bunting,  cotton  sheeting,  linen  thread, 
jack  chain,  nails,  screws,  files,  drills,  mis- 
cellaneous hardware  and  hand  tools,  deck 
winches,  pattern  maker's  lathe,  mortiser, 
saw  table,  white  and  yellow  pine,  ash, 
cherry,  mahogany,  hickory,  ingot  copper, 
solder,  slab  zinc,  roofing  tin,  corrugated 
iron,  rails  and  frogs,  aluminum  paint, 
white  lead,  raw  linseed  oil,  asphaltum 
varnish,  gold  leaf,  bronze  powder,  bees- 
wax, oxide  of  iron,  copper  tubing,  gate 
valves,  sheathing  paper,  charcoal,  ribbed 
glass,  cocoa  and  rubber  mats,  stateroom 
crockery  and  rings,  deck  lanterns,  packing, 
sandpaper,  toilet  soap,  and  cotton  waste. 
Blank  proposals  will  be  furnished  upon  ap- 
plication to  the  navy  pay  offices,  Norfolk, 
Va.,  and  Charleston,  S.  C.  H.  T.  B. 
HARRIS,  Paymaster  Geyieral   V.  S.  N. 

11-20-03 


1st    'SlortgufSf^.    Bonds    to    the 
Extent  of 


$15,000 


at  a  very  attractive  figure  of  20  year  5%  cou- 
pon, semi-annual.  May  and  November,  may  be 
bad  by  addressing  for  particu  ars.  if  at  ouce, 
through  the  1st  National  Bank  of  Hickory  (N. 
C).  THK  THORNTON  LIGHT  A  POWER  CO. 
FRANCHISE,  on  which  tbev  are  bas^d,  is  ex- 
clusive for  15  years  from  Oct.  23,  1903,  and  the 
amount  already  invested  is  over  $32,000.00. 
The  city  is  growing  very  rapidly  and  the  de- 
mand foV  electric  power  is  vastly  increasing. 


BUY  YOUR  BOOKS 

rBOM  THB 

Electrician  Pub.  Co..  5 1 0  Marquette  Bldg.,  Chicago. 


/    THE    \ 

/  ONIiY  \ 
/       WAY       \ 

CHICAGO^ 


(^  ALTON 


RAILW^AY 


THE  BEST    FHEIOHT  AND 

PASSENQEH    LINE    IN 

THE  COUNTRY. 

WHEN  OUH  SOLICITOHS 

CALI.  I 

^    "GIVE   THEM  / 


SHOW 


STERLING    EXTRA    INSULATING    VARNISH. 

sterling  Extra  Black  Finishing  Varnlih, 

Sterling  Black  Air  Drying  Varnish, 

Sterling  Black  Core  Plate  Varnish. 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A.  Brougham  St.,  Blacklrlars  Road,  Salford,  Manchester.  Englant, 


WORKS     QUICK    AND    EASV 


, Molds  old  trade  and 


DETERrORATE.    ESTABLISHED    IB  YEARS.  SOLO   BY  AGENTS    fl'yO   DEALERS 


U.S.METAL  POLISH 


POLISHES  ALL  METALS.  B. 


II    GED.W.MofFMAI^ 

Z95.  E.  WflSHiMGTON  St;  IhDIANAPDLIS.IND 


FOR   SALE 


ALTERNATORS. 


AT    BARGAIN     PRICES. 

1—180  K.  W.  General  Electric,  single  phase,  60  cy.,  2080  V.  no  load,  2300  V.  lull  load,  600  R.  P. 

M.,  seir-oUtng.  compound  wound,  complete  with  exciter. 
1— 120  K.  W    General  Electric  Alternator,  single  phase,  60  cy.,  2080  V.  no  load,  2300  V.  full 

load,  900  R.  P.  M.,  self-otUng,  compound  wound,  complete  with  exciter. 
2—120  K.  W.  Ft.  Wayne,  single  phase.  140  cy.,  1000  V.,  10.50  R.  P.  M  ,  complete  with  exciter. 
1—70  K.   W.    Thomson-Hou5ton,  single  phase,   125  cy.,  1100  V.,  1070  R.  P.  M.,  selt-oiling, 

compound  wound,  complete  with  e.xcUer. 
1—50  K.  W.  National,  single  phase,  125  cv.,  2000  V.,  1450  R.  P.  M.,  exciter  on  ahaft. 
1—50  K.  W.  Siemens  &  Halske,  single  [ihase,  75  cy.,  2000  V.,  revolving  field,  1125  R.  P.  M. 

ILLINOIS   MAINTENANCE   COMPANY,  1625  Marquette  Bldg.,  Chicago. 


jmR^QRAPHntf\ 

1  COMMUTATOR  M 

r    mush  :M^ 

There's  No  Friction 

wltb    the    Fibre-Grapblte   Commutator  Brueh. 
Being  90  percent,  pure  graphite,  It  ineures  low 
rcBlBtance^no  eparking  under  a  varying  load, ant* 
longer  wear.     TLere  is  no  greasing  reciuired. 
The  Fibre-Graphite  is  therefore  the  most  cco.- 
nomic  brush  on  the  market.     Send  for  price  list,. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

SlSSWakefield  St.,Germantown,  PHILADELPHIA. 

S — 
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I  "STAR"  "^'^A'^oE^'^E'^'''  \ 


LONG  LIFE 
k  GUARANTEED  CANDLEPOWER, 

*  HIGHEST  EFFICIENCY. 

.{c     MAOE    BV    THE    WOST    SKILLED    WORKMEN. 

%  STANDARD  ELECTRICAL  MFG. 
I  COMPANY,     :     Niles,  Ohio. 


THETELEPHONE  HAND-BOOK 

ET 

HERBERT  LAWS  WEBB. 

Price  $1  00. 

A  complete  and  practical  work  in 
handy  pocket  size. 

PUBLISHED  BT 

THE  ELECTRICIAN  PUBLISHING  CO.. 

Suite  510  Marquette  Building,  Chicago. 


ff^REGORY: 

ELECTRicnf 

54-62  5.CLINT0N  5T.  CHICAGO 

AH  dynamos,  motO'-s,  meters  and  transformers 
listed  by  this  Company  are  at  their  warehouBes 
ready  for  immediate  delivery. 

FOR  SALE 

at  a  bargain  if  taken  immediately: 

1  -400  K.  W.  Westinghouse  Allernalor. 

t-200    "      Stanley  Alternator, 

2-150    *'      General  Electric  Alternators. 

3.120 

2'150    "       Westinghouse  500  V.  Railway  Genera* 
toru. 

Largest  stock  of  second-hand  electrical  appa- 
ratus in  this  country,  fcjend  for  our  monttdy 
Bargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  E:uaranleed. 


MAGNET  WIRE 


ROUND, 
SQUARE 

AND 
RECTAN- 
GULAR. 


TRADE  MARK,. 


MANUFACTURED  BT 


Columbus  Insulated  Wire  and  Brass  Co. 

COLUMBUS,  OHIO. 


Like  Finding  Mone}. 

Save  your  scrap  copper,  brass  and  platinum,  also  incandescent  lamp  bases,  etc.,  and 
send  them  to  us.     We  pay  the  highest  market  prices  for  this  material.     What  have  you? 

We  manufacture  copper  hard  babbitt,  the  best  on  earth  for  electrical  work,  wire  solder, 
pig  lead,  ingot  copper,  spelter,  etc.    It  will  pay  you  to  get  our  prices. 

GREAT  WESTERN  SMELTING  &  REFINING  COMPANY,  CHICAGO. 


CHICAGO    EDISON    COMPANY  REPAIR   SHOPS 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicited 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    iVIAIN 

OPEN    DAY   AND    NIGHT. 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 


December  12,   1903 
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BOOKS 


riake  your  friend  or  yourself  a  Christmas  present  of 
an  electrical  book  chosen  from  the  following  list 
which  we  recommend : 

Price. 

Webb's  Telephone  Hand  Book,  cloth  binding $1.00 

Badt's  New  Dynamo  Tender's  Hand  Book,  cloth  binding ......  1.00 

Badt's  Incandescent  Wiring  Hand  Book,  cloth  binding 1.00 

Badt's  Bell  Hanger's  Hand  Book,  cloth  binding 1.00 

Badt's  Electric  Transmission  Hand  Book,  cloth  binding 1  00 

D  ibb's  The  Inspector  and  Trouble  Man,  ololh  binding 1.00 

Steven's  Mechanical  Catechism,  cloth  binding 1  00 

Hawkins'  Catechism  of  Electricity,  leather  binding 2.00 

Practical  Electricity,  leather  binding 2.00 

Thompson's  Polyphase  Electric  Currents,  cloth  binding 3  50 

Varley's  Electro-Magnet,  cloth  binding 1.00 

Buckley's  Electric  Lighting  Plants,  cloth  binding 2.00 

paper 1.00 

Hasklns'  Elec'ricily  Made  Simple,  cloth  binding 1,00 

Haskins'  Transformer,  cloth  binding 1.25 

Houston's  2volume  E'ectrical  Dictionary,    half   leather,    very 

cheap,  halt  price 0.00 

Watson's  Electrician's  Handy  Book,  cloth  binding 2.50 

Trevert's  Armature  and  Magnet  Winding,  cioth  binding 1.50 

Trevert's   How   10  Build    Dynamo   Electric   Machinery,  cloth 

binding   2.50 

Trevert's  Experimental  Electricity,  cloth  binding 1.00 

Trevert's  Electricity  for  Students,  cloth  binding 1.00 

Trevert's  Electric  R lilway  Engineering,  cloth  binding 2.00 

Trevert's  Electrical  Measurements   for   Amateurs,  cloth   bind- 
ing      1.00 

Allsop's  Telephones,   Their  Construction  and   Fitting,   cloth 

binding 1.25 

Allsop's  Bell  Construction,  cloth  binding 1.25 

Allsop's  Bell  Fitting,  cloth  binding 1.25 

Allsop's  Induction  Coils,  cloth  binding 1.25 

Bell's  Electric  Power  Transmission,  [cloth  binding 3  00 

Bell's  Distributi  in  for  Electric  Railroads,  cloth  binding 2  50 

Cushing's  Standard   Wiring   for   Electric   Light  and    Power, 

leather  binding 1.00 

Hanchett's  Modern  Electric  Railway  Motors,  cloth  binding. . .   2.00 
Houston  &  Kennelly's  Electric   Transmission   of   Intelligence, 

cloth  binding 1.00 

Hmston  &  Kennelly's    Electrical   Measurements,    cloth    bind- 
ing    1  00 

H.iuston  &  Kemelly's  Electric  Heating,  cloth  binding 1.00 

Houston  &  Keanelly's  Electric  Arc  Lighting,  cloth  binding 1.00 

Houston  &  Keinelly's  Electric  Motor,  clolh  binding 1  00 

Houston  &  Kennelly's  Electric    Street   Railways,    cloth   bind- 
ing   1.00 

Houston  &  Kennelly's  Electric  Telegraphy,  cloth  binding. ...     1.00 

Houston  &  Keanelly's  Electro  Therapeutics,  cloth  binding 1.00 

Houston  &  Kennelly's  Electricity  Made  Easy,  cloth  binding  . .   1.50 

Merrill's  Electric  Light  Specifications,  cloth  binding 1.50 

Practical  Electricity,  leather  binding 2.00 

Weber  The  Handy  Vist  Pocket  Electrical  Dictionary,  cloth  . . .     .25 

leather .50 

Wiener's  Dj  namo  Electric  Machines,  cloth  binding 3.00 

Any   of   the   above    books   sent    prepaid    on    receipt    of    price. 
Write   for  free   book    catalogue, 

ELECTRICIAN  PUBLISHING  CO., 

SUITE    510,    MARQUETTE     BLDC, 


' 


■MMWWk^awMW^B 


CHICAGO. 


MIWWVMtfMaNM^^  MMVMMMWVM 


CKas.  £•  Dustin  Co.^ 

•    11  Broadway.  -  -  NEW  YORK. 

•  Electrical  and  Steam  Machinery 

G.  E.  1000  RAILWAY  MOTORS. 

One  Hundred  G.  E.  1000  (35  H.  P.)  Street 
R.ailwaLy  Motors,  all  in  excellent  second-hand 
condition  and  complete  with  gears,  pinions  and 
ge&r  cases.     Write  for  prices. 


ALTERNATORS 


One  200  K.  W.  Ft.  Wayne  "Wood,"  1.100  volts,  140  cycles,  single-phase. 
One  180  K.  W.  General  Electric,  2,300  volts,  60  cycles,  single-phase. 
Oae  180  K.  W.  Westlngtiouse,  2,300  yolts,  60  cycles,  single-phase. 
One  150  K.  W.  Stanley,  1,100  or  2,200  volts,  133.  cycles,  two-phase. 
One  120  K.  W.  General  Electric,  1,040  volts,  125  cycles,  single-phase. 
One  120  K.  W.  General  Electric,  2,080  voUa,  125  cycles,  single-phase. 
One  120  K.  W.  Westinghouse,  1,100  volts,  133  cycles,  single-phase. 
One  90  K.  W.  General  Electric,  2,300  volts,  60  cycles,  single-phase. 
Two  75  K.  W.  General  Electric,  2,100  volts,  60  cycles,  two-phase. 
One  60  K.  W.  Westinghouse,  2,200  volts,  60  cycles,  two-phase. 
One  60  K.  W.  Westinghouse,  1,100  volts,  183  cycles,  single-phase. 
One  60  K.  W.  General  Electric,  1,040  volts,  125  cycles,  single-phase. 
Three  35  K.  W.  Thomson-Houston,  1,040  volts,  125  cycles,  single-phase. 

RAILWAY  GENERATORS,  500-550  VOLTS. 

Two  500  K.  W.  General  Electric,  6-pole.  speed,  300  R.  P.  M. 
Two  300  K.  W.  General  Electric,  4-pole,  speed,  400  E.  P.  M. 
One  200  K.  W.  Westinghouse,  6-pole,  speed,  610  R.  P.  M. 
Two  200  K.  W.  General  Electric,  4-pole,  speed,  425  R.  P.  M. 
One  180  K.  W.  Westinghouse,  4  pole,  speed,  535  K.  P.  M. 
Onea50  K.  W.  Fort  Wayne,  6-pole,  speed,  550  K.  P.  M. 
One  110  K.  W.  Eddy,  4-pole,  speed,  600  R.  P.  M. 
One  100  K.  W.  General  Electric,  4-pole,  speed,  650  R.  P.  M 
One  100  K.  W.  Walker.  4-pole,  speed,  750  R.  P.  M. 
Two  100  K.  W.  Edison,  hi-polar,  speed,  620  R.  P.  M. 
One  90  K.  W.  Thomson-Houston,  4-pole,  speed,  700  R.  P.  M. 
One  SO  K.  W.  General  Electric,  4-pole,  speed,  700  R.  P.  M. 
Three  62  K.  W.  Thomson-Houston,  Type  D,  speed,  900  R.  P.  M. 

DIRECT-CONNECTED  UNITS.  125  AND  250  VOLTS. 

One  60  K.  W.  Eddy,  4-pole,  125-volt  generator,  with  13x12  Buffalo  Forge  engine 
Brand  new. 

One  60  K.  W.  Bergmann,  6-pole,  125-Tolt  generator,  with  12x14  Watertown  engine. 

One  50  K.  W.  Commercial,  6-pole,  125-volt  generator,  with  8i^-13sl2  Armington  So 
Sims  tandem  compound  engine. 

One  50  K.  W.  unit,  consisting  of  two  25  K.  W.  General  Electric,  4-pole,  125-volt  gener- 
ators, with  one  triple  Expansion  vertical  engine. 

One  25  K.  W.  General  Electric,  6-pole,  125-volt  generator,  with  91^x10  Armington  & 
Sims  engine. 

Two  25  K.  W.  Westinghouse,  6-pole.  250-volt  generators,  each   with  9x10  Ball  & 


Wood  engines. 


ENGINES. 


One  22  and  40x60  Watts-Camphell  Corliss  cross-compound,  600-800  H.  P, 

One  20  and  36x48  Wheelock  cross-compound.  500-700  H.  P. 

One  14  and  17x36  and  42  Slater,  twin,  400-500  H.  P. 

One  24x48  Hamilton  Corliss,  450  H.  P. 

One  23x48  Harris  Corliss,  400  H.  P. 

One  18x48  George  H.  Corliss,  250  H.  P. 

One  16x42  Providence  Greene,  200  H.  P. 

Two  18  and  30x16  Westinghouse  Compound,  250  H.  P.  eacb. 

Three  18!4xl8  Armington  &  Sims,  250  H.  P.  each. 

One  16x16  Erie  Ball,  175  H.  P. 

Two  14x13  Armington  &  Sims,  150  H.  P.  each. 

One  12x34  Brown,  100  H.  P. 

One  10x14  Straight  Line,  75  H.  P. 

This  is  not  a  complete  list.  Send  for  Bulletin  or  write 
for  quotation  on  a.nything  you  intend  purchB.sing. 

We  ha.ve  a.  large  stock  of  direct-current  genera.tors 
and  motors  of  all  voltages.  Also  aLlternBLtlng-current  motors 
B,nd  a^rc  generaLtors, 

Babcock  S,  Wilcox  and  return  tubular  boilers. 

Transformers,  arc  lakmps,  street  raLilway  cars  and 
equipment. 


Let  us  maLke  yovi  a  proposi- 
tion for  the  pvircKocse  of 
any  appd^rdLtvis  yovi  may 
hsLve  for  disposacL 
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ARNOLD   ELECTRIC 
1  POWER  STATION  Co. 

Engineers,  Contractors  for  Complete 

Electric  Plants.    Results  Guaranteed. 

I  SUITE  1539.  MARQUETTE  BLDQ..  OHIOAQO. 

NEW  YORK  OFFICE:  711  TRANSIT  BLDG. 


Tel.  Harrison,  745. 

BADT,  F.  B. 

Consulting  Engineer, 

Suite  1504  Monadnock  Block, 

CHICAGO. 


BUTTERFIELD,  J.  F.  i   |  FELT,  CHAS.E.  &CO 


ELECTEICAL  ENGINEER  AND  CONTItACTOR. 
Complete  Telephone  ExchangGs  Built  and  Ma- 
terial Furnished.  ' 
Cable  Construction  and  Underground  Conduit  I 

Conatruction  a  Specialty- 
Room  505,  113  Adams  Street.       CHICAGO,  ILL. 


Byllesby,  H.  M.  &  Co.  I 

(Incorporated) 

ENGINEERS 

Design,  Oonatruct  and  Operate  Railway,  Light, 

Power  aud  Hydraulic  Plants. 

Examinations  and  Reports. 

New  York  Li  fe  Building.      -     CHICAGO,  ILL. 


CHAS.  L.  BROWN, 

Contracting  Electrical  Engineer. 

804  Fisher  Building, 

I  Telephone  Harrison  3698.       CHICAGO. 


ENGINEERS 

Represented  in  this   "Directory"  are 
enabled  to  come  in  toucli  with   many 
prospective  customers  who  cannot   be 
I  reached  through  any  other  source. 


CRUMB,  W.  H.  &  CO. 

Engineers      Contractors, 

telephone  engineering  and 
construction, 


1263  Monadnock  Bldg., 


Chicago. 


Mechanical  and  Electrical 
Eaglueere, 
1155-56  Monadnock  Blk.,  Chicago, 
specifications,  plans  and  estimates  for  elec- 
trical InsCallatioos.    Inventions  developed. 


C.  W.  Carman,  M.  C.  Hartman. 

Carman,  Chas.  Whitney  | 
&  Co., 

CONSULTING  ENGINEERS, 

88  liA  Salle  Street,  CHICAGO. 


H.  J.Minhinnick 
Sec.  andGen'lSup't.  f^ 

General  Engineering 

C„        npTT-p  Consulting  and 

U. ,     ±  rit^    ContractlngEngineers. 
Telephones.ElectrlcLight.PowerTranamiBsion 
Suite  1U2, 135  ADAMS  ST.,  CHICA  GO. 
Long  UiBtance  Telephone  Central  178. 


Humphrey,     Henry    H., 
CONSULTING  ENGINEER. 

Central  Lighting  Stations, 

Electric  Power  Transmission. 

Suite  1305,  ^hemical  Bldg.,      ST.  LOUIS. 


KOHLER    BROS., 

Contracting     Electrical    Engineers, 
Lighting  Power  Bailways, 

1804-1806-1808-1810.1812  Fisher  Building, 
CHICAGO. 


SARGENT  &  LUNDY,] 

ENGINEERS, 

1000,  46  East  Van  Buren  Street, 

CHICAGO. 

Frederick  Sargent,  A.  D.  Lundy,  ! 


I  Long  Distance  Phone  Central  2148. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR, 
Spkoialtibs— Central  Station  Heating  Plants, 
Water  Works  Steam  Plants,  Electric  Light, 
I  Oas  and  Street  Railway  Plants. 
1  T220-ZI  Marquette  Building,    CHICAGO. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 

plane.  Sped  flea  ti  one  and  Supervlsloa  of  In- 
stallation of  complete  telephone  plonCa. 
Special  Reports  on  Telephone 
Properties  and  Apparatus, 
I  411  Electrical  Bldg.,  Cleveland,  Ohio. 


Telephone  Main  3123. 

IWILMERDING,  C.  H. 

CONSULTING  ENGINEER 
I  Old  Colony  Bldg.,  CHICAGO. 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

MEMBERS 

AMERICAN   INSTITUTE  OF   ELECTRICAL   ENGINEERS 

AMERICAN  SOCIETY    OF    MECHANICAL    ENGINEERS 

AMERICAN   SOCIETY   OF  CIVIL   ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,   WIS. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so , 


The    PennsylvsLniaL    SKort    Lines 

From  CHICAGO  to  the  EAST  and  SOUTH 


Sc'Ven  Train's  Daily  to 


PITTSBURQ,  HARRISBURQ.  BALTIMORE,    WASHINQTON,    PHILADELPHIA,    NEW  YORK   AND  INTERnEDIATE    POINTS. 


Daily   Through  SernJice  io 

INDIANAPOLIS,  LOUISVILLE,  CINCINNATI,  DAYTON,  SPRINGFIELD  AND   COLUHBUS. 


thr.ee  tr-ains    daily    to 
south  and  southeast. 


Round    Trip    Tourist    Tickets    Now 
orv   Sa.le  to  all  Poirvts  in.  the  South. 


. 


For  li\formB.tlon  address  C.  L.  Kimball,  Asslsta^nt  Gener&l  Passenger  Agent,  Room,  22,  No.  2  Sherman  Street,  CKlcado,  III. 
CITY  TICKET  OFFICE,    NO.  248  SOUTH  CLARK  STREET,  CHICAGO. 


December  12,  1903 


WESTERN    ELECTRICIAN 


19 


"INTERNATIONAL" 

Mechanical  self-restoring  Drop  Switchboard, 

JUST  OUT 

But  nearly  2,000  drops  capacity  and  complete  Cen- 
tral Office  Equipment  have  already  been  sold.  It 
Is  full  of  new  up-to-dat*  substantial  features. 

A   MONEY  AND  TIME   SAVER. 

A  sample  of  the  working  parts  will  be  sent  to  pros- 
pective purchasers  on  request.  We  manufacture 
everything  in  the  way  of  apparatus  for  any  tele- 
phone system. 

INTERNATIONAL  TELEPHONE  MANUFACTURING  GO. 

CHICAGO,  U.  S.  A. 


ANOTHER  STYLE 


O  F- 


CABLE  PROTECTION 

(FUSES    ONLY    WITHOUT    CARBONS) 


MADE    ONLY    BY    THE 


STERLING  ELECTRIC  CO 


LAFAYETTE,    IND. 


Auiontatio    Telephones^ 

Privacy 

Promptness 

Precision 

Profits. 

Automatic  Eiectric  COm,      CIticago,    U.   Sm  A. 


TRANSMITTER. 


RECEIVER. 


JUNIOR  TYPE  CLASS  "C"  WIRELESS  INSTRUMENTS. 


Thos.  E.  Clark  Wireless  Tel-Tel.  Co. 

MAIN  OFFICE,  309  Stevens  Building, 

Cor.  Washington  and  Grand  River  Aves.,  -  DETROIT,  MICH. 

FACTORY:    PONTIAC,    MICH. 

Mfrs,  Wireless  Instruments 

For  Short  or  Long  Distance 

electrical  specialties 

SPARK  COILS 

FOR  AUTOMOBILE  GAS  ENGINES,  ETC. 

Send  Stamp  for  No.  9  Bulletin.   Just  Out. 
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A  Spring 
Binding  Post 

Grips  any  size  wire  and  liolds 
it  so  firmly  that  a  loose  con- 
tact is  impossible.  Wire  can- 
not jar  loose.  Just  the  thing 
for  all  kinds  of  wire  con- 
nections. Cheaper  than  any 
good  screw  post  on  the  mar- 
ket, and  can  take  the  place  of 
an  expensive  one.  Send  for 
PRESS  sample. 

..DOWN  "^^^^ 

HERE  Fahnesfock  Transmitter  Co. 

74  Cortlandt  Street 
NEW    YORK     CITY 


CATERING 

TO     THOSE     WHO 
DEMAND    QUALITY. 

American 

Electric  Telephone 

Company 


MAKERS 
OF    THE 


EXPRESS    SWITCHBOARDS 


HOTEL 

TELEPHONE         CHICAGO 


ILL. 


PROTECT  YOUR  TELEPHONE  AND  FIRE  ALARM 


WITH 


i  i 


D.    $t    W."    COMBINATION     CUT-OUT 


ARRESTER    ENCLOSED    IN     METAL    CASING. 

Either    "AIR   GAP   TYPE"    or  our   new    "  MOISTURE-PROOF    FILM." 
Write  for  Price  List  No.  9  and  Circular  No.  102. 

D.SW.Fuse  Company,  Providence,  R.I. 


A  FUSE,  SNEAK  COIL  and  ARRESTER 
MOUNTED  ON  ONE  PORCELAIN. 


A.  HALL  BERRY,  Hew  York  Representative. 


92  WILLIAMS  STREET. 


■  ^  P-  F-  I  ^ 


BOSTON.  Pettlngell-Andrews  Co.       NEW  YOKK,  Western  Electric  Co.      PHILADELPHIA.  Western  Electric  Co. 
ST.  LOUIS,  Western  Electric  Co.    CHICAGO,  Central  Electric  Co.    SAN  FRANCISCO,  California  Electrical  Works 


READ  THE 


ELECTRICAL  PAPER. 


\ 


! 
: 


Nothing  is  so  Essential  in  Electrical  Machinery  as  RELIABILITY 
And  Nothing  Contributes  so  Much  to  Reliability  as  SIMPLICITY 


THE    WARREN    ALTERNATOR 

Is  Simplicity  Itself  Having  no  Brushes  or  CommvitaLtor  a-nd  no  R^evolving  Wire. 

BVLLETINS    ON    APPLICATIO  N T  HEYTBDLYOVABOUTIT. 


1||^rii[nEsctihc]P.@. 

SANDUSKY,  OHIO,  U.  S.  A. 


Rumsey  Electrical  M'f's' Co.,  H.  B.  Cobo  &  Company,  Western  GlectrlMl  Supply  Co.,  C.  W,  Hobson, 

12H  Filbert  St.,  Plalladelphla,  Pa.  114  Liberty  St.,  New  York.  St.  Louis,  Mo.  Waco,  Texas. 

A.  M.  Searles,  C.A.Cotton,  0.  A.  Wilbur  &  Co., 

1200  Fisher Bldg.,  Cblcago,  III.  129  Pearl  St.,  Boston,  Mass.  183  Crocker  Hldg.,  San  Francisco,  Cal. 

Carter  &aillesple  Electric  Co.,  Z.  C.  Miles  &  Piper  Co.,  W.  I.  Gray  &  Co. , 

Atlanta,  Qa.  Seattle,  Wash.  Minneapolis,  Minn. 
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Go  ^  VQ 
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MURDOCK, 

CHELSEA, 
MASS. 


WIRE 

MEASURING 
MACHINE 

A  great  oonveuiem 
~and  time  saver. 

Reels  wire  into 
a  neai  coil  and 
shows  number 
of  feet. 


Minneapolis  Electric  and  Construction  Co. 

Minneapolis,  Minn. 


MOON 

TERMINAL 
HEADS 

with 
Carbon  Arraslers 


METAL 
STORM  BOX 

SELF- 
SOLDERING 
NOZZLE 


MOON  MFG.  CO., 

4a-4.9  So..  CitNAL  ST.',:   •  ■  cmcMi 


DO  YOU  WANT  THE  BEST? 

Then  ALWAYS  buy 

THE  MAXSTADT  PATENT  JOINT 

Manufactured  and  sold  by  the  owuers  of  the  Maxstadt  Patent  No.  655,905. 
This  is  the  best  Joint  on  the  market  and  gives  entire  satisfaction  wherever  used. 

No.  882  represents  the  Joint  ready  for  use. 

Patented  August  14,  1900,  in  the  United  States  and  Foreign  Countries. 


No.  882. 
No.  884  represents  the  Joint,  twisted,  complete  on  the  line. 


These  Joints  are  furnished  in  copper  for  copper  wire  and  in  tinned  steel  for  galvanized  Iron 
wire.    Samples  and  prices  will  be  sent,  without  charge,  upon  request. 

SOLE  OWNERS  OF  THE  MAX5TADT  PATENT  IMPROVED  AMERICAN  JOINT. 


CHICAGO  DIE  &  ELECTRIC  COMPANY, 


87-91    West   Lake  Street, 
CHICAGO,  ILL. 


"0=M' ENCLOSED 
ARC  LAMPS 

FOR  ALL  CIRCUITS. 


SIMPLE, 
DURABLE, 


EFFICIENT. 


SEND  FOR 
BULLETINS. 


THE  OSBORN=MORQAN 
COMPANY, 

CLEVELAND,     -       -    -     OHIO. 


j^i^^i^^^g. IT^    ^ --1i^^l,^^g^^,^-.»^>jt^^,^ji^^i^i^^,Hi   ir-"** — "  irniifciiatJh^^taiifc— '--' --*Uk^ 
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=  THE    COIVIINC  = 

NEW  YEAR'S  ISSUE 


OF   THE 


Western  Electrician 

will  be  of  exceptional  interest  and  value  to  every  electrical  worker.  As  in 
previous  New  Year's  Numbers  the  carefully  prepared  statistics  of  electrical 
manufactures  in  the  United  States  for  the  year  will  be  a  noteworthy 
feature.  To  illustrate  the  correctness  of  the  Western  Electrician's  estimates, 
it  may  be  observed  that  the  figures  heretofore  published  have  agreed  substantially 
with  the   Government   census  statistics. 

This  important  issue  will  be  an  exceptionally  choice  one  for  advertisers. 
An  attractive  announcement  would  enable  you  to  place  the  merits  of  your  product 
before  nearly  every  prospective  buyer.  To  obtain  a  choice  location  and  a 
striking  advertisement  we  would  urge  you  to  send  in  your  copy  NOW. 

WESTERN  ELECTRICIAN,  -  510  Marquette  Bidg.,  CHICAGO. 

^..^  ---- -niii  in  f -ftiriWiiii  !!■■  ■■liaiiM  lAft^im   iini''*^-^**--^   ...a..^,^^ *tiiiiiIi 
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Cope's  Patent  Quick  Coupling  Conduit  Rod 

Remember  these  Rods  have  no  Lost  Motion. 


These  CouplinKS  are  of  Steel 
and  are  made  in  the  best  possible 
manner. 


Patented  February  24, 1903. 


Write  for  list  of  persons  using  these  rods— 150,000  sold  since  May, 
1902.     Made  in  3  ft.  and  4  ft.  lengths. 

Price,  3  ft.  75  cents;  4  ft.  85  cents. 

T.  J.  COPE, 


3244  North  Fifteenth  Street, 


Philadelphia,  Pa. 


''  SAFETY "  RUBBER  COVERED 

WIRE    AND   CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
IVI.      O.     AUSTIIM     &    OO., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  IlVSUIiATED  WIRE  &  CABLE  CO., 

WORKS:  layonne,  N.J.  114-116  lilBERTY  STBEET,  IT.  Y. 


Bltuminized  Fiber  Conduit 

IS    USED    IN 

Government  Work 


The   Navy  Yard,   Washington,    D.   C. 

It  is  used  in  many  of  the  Navy  Yards,  the  Con- 
gressional Library,  and  other  important  Govern- 
ment work.  For  all  underground  work  for  electric 
light,  telephone,  telegraph,  and  other  similar 
purposes. 

AMERICAN  CONDUIT  COMPANY 

170  Broadway  822  Manhattan  Building  336  Macy  Street 

NEW   YORK  CHICAGO  LOS  ANGELES 


Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturers  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2,  3,  4  AND  6  DUCT. 

Superior  Conduits  for  under- 
ground wires  a  specialty. 


General  Office  and  Factory: 
PITTSBURG,    KAN. 

Branch  Office  and  Sale  Yard:    2417  East    IStti    Street,  KANSAS  CITY,   MO. 


JjgJ 

■ 

pB 
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Large  Factories  in   East  and  West. 


Modera.te    Prices. 


Prompt     Deliveries. 


Write   or   telephone   your   requirements    ar\d    we   ^vlll    submit   samples 

arvd    prices. 


AGENTS  : 
F.  B.  BADT  &  CO.,  MonaLdnock  Block,  ChicaLgo,  III. 
THE  W.  G.  NAGEL  ELECTRIC  CO..   Toledo.  Ohio. 


CHICAGO  FUSE  WIRE  &  MFG.  GO. 


-MANUFACTURERS  OF- 


Fus0  IVfrelliiili|| 
Fuse 

Stripi 


m 


Tubular  Una  Arses 
Fuse  Links 

Telephone  Fuse  Blocks 
Telephone  Fuses 
Fusible  links  (fof  Flr»  Oaarm} 
Outlet  Boxes,  Wine  Joints 

Send  for  now  reduced  prices  on  Wire  Joints.  We 
have  a  complete  line  always  in  stock  and  can  quote 
you  very  interesting  prices. 


CHICAGO  FUSE  WIRE&MFG.CO. 


368  Dearborn  St.,  Chicago. 


863  Broadway,  New  York. 


187  Pratt  St.,  Buflalo- 
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DON'T    THROW    AWAY    STEAM    WHEN    YOU 
CAN    SELL    IT    FOR    HEAT 

Electric  companies,  after  they  have  produced  light  and  power  from  their  engines,  can  sell  their  exhaust 
steam  for  heating  purposes  for  enough  to  pay  all  their  station  expenses  and  interest  on  the  investment  for  the 
Steam  Mains,  by  installing  our  system  of  Underground  Steam  Heating  Mains. 

250  such  plants  operated  successfully. 

We  contract  for  the  construction  of  the  Steam  Mains  complete. 

Our  work  is  the  best. 

Our  expansion  devices  and  insulation  are  models  of  effectiveness. 

We  have  the  only  Meter  System  in  use,  without  which  no  public  utility  enterprise  can  be  sure  of  success. 

We  Guarantee  results. 

We  are  al-so  manufacturers  of  WOODEN  WATER  PIPE,  STEAM-PIPE  CASING,  steam  traps,  con- 
densation meters,  valves,  economizing  coils,  separators,  and  a  full  line  of  steam-fitter's  supplies. 

Send  for  our  illustrated  pamphlet. 

AMERICAN  DISTRICT  STEAM  COMPANY 


Mention  Western  Electrician 
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CEDAR  POLES 


From  1 6  Feet  to  70  Feet. 
SPKCIAL   PRIOES  OH   SMALL  POLES. 


C.n. WORCESTER  CO. 

SUITE   IZ06  TRIBUNE  BLDG.  CHICAGO. 


POLES 


W.  G.  STERLING  &  SON, 


MONROe,   MICH. 

Eleven  Pole  Yarda  In  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


POLES  TIES 


CROSS  IRMSiND  YELLOW  PINE 

J  to  order.    Write  us  your  requirements. 

IVIAlJS&C0.n"<=)420WaliiutSt.,Philadelplila,Pa 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constantly  on  Hand 


Poles 


We  IMake 
a  Specialty 

of 

Telephone 

Poles. 


i 


30.  36  and  40  It. 
6  and  7  in.  Tops. 

FOR 

TROLLEY 

LINE 

Construction 

Always  in  Slocit 


POLES 


VARDS: 

Menominee,  Micb. 
Escanaba,       " 
Cloquet,      Mian. 
Heron,  Mont. 

Cabinet,      Idsbo. 
Chkfifo,  Ml. 


FRANCIS 
BEIDLER 
&  CO. 

519  W.  22dSt. 
CHICAGO.  ILL. 


M.KLEIN    &   SOU 

Send  2c  stamp  for  new  catalogue  No.  6  of 

KLEIN'S     TOOLS 

Fop  Electrical  Workers 
and  Line  Builders, 

MATHIAS  KLEIN  &  SDNS. 

8ILW.  VaniBuren  St..  Ctiicago,  Hi. 


POSTS,  RAILWAY  TIES.   SHINGLES.  ETC..  ETC. 


THE  MORSE  CEDAR  CO., 


Manufacturers  and 
Producers, 


SAOINAW,  MICH. 


•V. 


CEDAR  POLES  AND  POSTS 

w*^  Mueller  company 

Main  office  \z\HZ-\5  Morquetfe  duilding 

CHICAQO. 


AS  SIMPLE  AS  ITS  NAME. 


The  Telephone 

By  J.  E.  HOMANS,  A.  M. 

352  pages. 

Cloth,  Price  $1.00. 

An  up  to-date,  practical  treatise  on  the 
construction,  theory,  installation,  care 
and  management  of  telephonies  and  their 
appliances. 

Sent  prepaid  on  receipt  of  price. 

Electrician  Publishing  Co., 

510  Marquette  Building,        Ciiicago,  III. 


STANDARD    TIE    COMPANY,  1217-23  Chamber   of  Commerce,   Detroit,   Mich. 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 


PRODUCERS. 


We  want  your  Inquiries  always. 


PINS 


TOWERS  PIN  &  BRACKET  CO. 

ELLIJAY,   CA. 

MANUFACTURER.     OF 

Locust  and  Oak  Pins  and  Brackets. 


BRACKETS 


WHITE  CEDAR  POLES 
Hall  L.Brooks 

TOMAHAWK,WIS. 


MECHANICAL 

Engineers  interested  in  electricity  should  send  for  our  complete 
Catalogue  (mailed  free  to  any  address).  Any  electrical  book  pub- 
lished sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO..  •  olO  Marquette  BIdg..  Chicago. 


TIESIS 
POLES 


i  Yollow  Pine  stock.  100,000 
-J  6x8-8  ft  CKestrwjt  ar\d  Oak, 
'    large  stock,   standftrd  sizes. 


M&nvifactured  by 

ECCLESTON  LUMBER  CO. 


(Southern  Whit© Cedar)     29  Broadway,  NEW  YORK, 

lon-e   leivf  Yellow    Pine 

oclo.Bor\A!,o.rAd  square,  ^ 

CKestnvjt  and  Cypress.  Trompt  delitJeritj  from  jtoc^,  ^ttu 


Yellow  Pine  Cross  Arms,  Pins  and  Braci(ets,  ^^^rKcHyya 


Southern  Cedar 

NO   ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  New  York 


WHITE  CEDAR  POLES 

Sliipped   frum  our  yard   at.  Minnesota  Transfer,  within  furty-eight  hours  from 
the  time  we  have  your  order.     Good  poles,  too. 

[page  &  HILL  CO.,  1030  Lumber  Exchange,  Minneapolis,  Minn. 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H   Hyde  and 
J.  A.  McManman. 

NINTH  EDITION.  52  PACES.  PRICE,  26  CENTS. 

The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 

book  a  great  help  in  locating  telephone  troubles  anrl  remedies  therefor. 

Considerable  new  matter  has  been  added  in  this  edition. 


Sent  prepaid  on  receipt  of  price  by  the 

Electrician  Publisliing  Co..  ^'OMarquette^Bunding, 


CEDAR  POLES  r.i'hki^?:'"' 

SPECIAL    PRICES    UPON    APPLICATION. 
PROMPT    SHIPMENT    A    SPECIALTY. 

A.  E.  WHITMORE,  230-31-32  Lumber  Exchange,  Minneapolis,  Minn 
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IDAHO,  WISCONSIN, 
MIGHIOAN 


CEDAR  POLES 


FOR  TELEPHONE,  TELEGRAPH. 
ELECTRIC    LIGHT,     TROLLEY. 


POSTS,    POLES.    TIES    AND    EVERYTHING    IN    WHITE    CEDAR 

YARDS      IS    IDAHtl      AN(>'aT      WASMnLKN.      PM^MMKH      AXI>       UKULK,      1Vf> 
IMIIU        tl        rAUfI    m       GENERAL  OFFICE:    1705  FISHER  BLOC.    CHICAGO.       —       

JOHN.  H.  FOWLER       Br,„cho«ic.s.j««:3^rw:'-^„".-^      , 


SAVING  MONEY  ON  POLES 


can  be  accomplished  in  a  number  of  ways 
but  it's  safest  to  buy  of  Maltby. 
You  don't  have  to  accept  cull  poles,  noi' 
lose  money  waiting  for  your  orders  to  be 
filled,  either.  We  always  meet  competing 
prices  when  made  by  reliable  firms  in  our 
territory.     Trv  us. 


IVIALTBY  LUMBER  COMPAIMY, 

509  PH(ENIX    BLOCK, 
BAY   CITY,   MICHIGAN. 


CEDAR  POLES 

CARNEY  BROTHERS  COMPANY, 

610  Chamber  of  (Commerce,   CHICACO,' ILL, 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical   Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


Michigan  Poles 


White  Cedar.. 

Good  Stock.  Quick  Shipments. 

PERRIZO  &  SONS,    -  Daggett,  Mich.  I 


YELLOW  PINE  OCTAGONAL 

YELLOW  PINE 
YELLOW  PINE 

STANDARD  POLE  &  TIE  CO., 


POLES 


CROSS  ARMS 
TIES 


Dupyster  and  Front  Sts.,  New  York 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG   LENGTHS  A  SPECIALTY. 


I  IDAHO. 

I  MONTANA. 


WESTERN  LUMBER  &  POLE  CO., 


Main  Office,  DENVER,  COLO. 


"IPaAXaWa^  0>fl\<V'1U>>\U/  §>M\ywvftV  g^MfW  ^      *1pAoJLvwc&^V  (vwyV(W»UM>Uw.    SAe^OA^^NWrW^Xc^. 


%^ 


POl-E  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBIAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


^ 


w^^fW 


m*w 


I  CEDAR  POLES  \ 

THE 

Valentine-Clark  Co. 

23^    La    Salle    Streot,    CHICAGO 


YARDS: 
Greon    Bay,    Wla.  Mew   London,    Wla- 


Ptnconntng,    Mich, 

^Ai^iiii  III!  a  •'-*"--'^    ^...ai*...*.    ..-.^^^fc*.^ 


POLES, 
POSTS, 
TIES, 


CEDAR 

H.  M.  LOUD'S  SONS  CO.,  Au  Sable,  Mich. 

THE  BEST  ANSWER  TO  A  QUESTION 

On  Wiring,  can  be  found  in  the  New  Bool(, 

"WIRING  TABLES," 

"How  They  are  Made  and  How  to  Use  Them." 

BY  THOS.  G.  GRIER. 

Whenever  yon  are  asked  a  qaestion  on  IViring,  refer  the 
qnestioner  to  this  book,  and  he  will  And  trhat  he  desires. 

THE  BOOK  CONTAINS:  The  Law  of  Resistance,  Electromotire  Force  and  Current 
Kully  Explained.  How  to  Calcnlato  tlie  Size  of  Wires.  The  Different  Motliods  of  Wiring,  with 
l)l:ii;ram'5.  How  to  .Vpplv  the  simple Formn'a.  In  Calculating  the  Size  of  Wire**  Under  all  Condi- 
tions.   Diacranis  for  Wiring  3  Point,  4  Point,  Head  Light  and  Heat  Kegulatlng  Switches. 

•i7  TA-KIjEH  ok  WIBIKCi  AKD  VAXIJAS1,E  DATA. 

Ohm's  law  is  described  in  snch  plain  and  simple  language 
that  one  cannot  fail  to  clearly  anderstand  it. 


Bound  in  Cloth,  80  Pages,  Size  5x7i  In.    Sent,  prepaid,  on  receipt  of  price,  $1.00. 

ELECTRICIAN  PUBLISHING  CC^'ttrr  CHICAGO, 


MICHIGAN  WHITE 


LARGE  STOCK. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 
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DEARBORN  VEGETABLE  FEED  WATER  TREATMENT. 


»cpi_-rj 


CL-EAIM 


(Oll-I 


SEND    WATER    FOR    ANALYSIS. 


DEIAIRBORIM     OF^UIO    &    OMEIIVIIOAL-    \AA0IRK:S, 


120  LIBERTY  STREET    NEW  YORK. 


I  O.BRANCH  OFFICES  IN  U.  S. 


27-34  RIALTO  BUILDING,  CHICAGO. 


DIXON'S  graphite  re- 
aiytu-iiL'o  rods  have 
met  tile  needs  of  eli^rtrical 
eneineers  ull  over  the 
world.  They  are  made  oC 
any  roBiBtance  and  any 
Bize  up  to  twelve  inches 
longandonoinch  indlam- 
eter.  Ask  rorbookletl25  N 
Joseph  Dixon  Ckuciblb 
Company,  J  ei-sey  City.N  .J. 


JEFFREY 


Elevating.   Conveying.   Power   TrJnsmission,   Screening.   Crusliing    Dredging, 
Rocl(  and   Coal    Drilling,    Coal    Cutting,    Hauling   and   Washing    Macliinery, 

OUR  CATALOGUES  ARB  TOIJKS  FOR  THE  ASKIHG.  ' 
TheJEFFREY  M  AN  UFACTUR1  NG  CO.,  Columbus,  O.,  U.S.  A. 


THE  WILLIAM  TOD  CO. 

BUILDERS  OF 

CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


Main  Office  and  Works: 
YOUNCSTOWN,  OHIO. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,    PA. 


REGTRAOE  MARKS  Jhe  Rhosphor  Bronze  Smelting  Co.  Limited, 
2200  Washington  AVE.,PHiLADELPHiA. 
I     "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
INGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

—  DELTA   METAL 

/tI-X  CASTINGS,  STAMPINGS  and  FORGINGS 

ORIGINAL  AND  Sole  Makers  IN  THE  U.S. 


22-Llghi 
Unit 


4S-UoM 
Unit 


is^ii 


The  Mechanicai  Apptiance  Co. 


Milwaukee,  Wism 


Send  tor  Catalogue  BO. 


S.    MORGAN -SMITH 


CO., 

176  Federal  St., 


Boston,  Mass. 


McCormick  Turbines 

4,000  H.  p.,  72  feet  head, 
arranged  to  drive  generator 
and  a  single  turbine  to  drive 
exciter.  Five  settings  bul'.t 
for  the  Hudson  River  Water 
Power  Company's  Spier  Falls 
plant  and  14  pairs  51  inch  for 
their  plant  at  Mechanlcsville, 
N.  Y. 

Write  for  catalogue,  if  con- 
templating purchase 
of  turbines. 

York,  Pa.,   U.  S.  A. 


NlCKELlgATE. 

TtieNertlJork.Chicago^§tLoiiisIlIl 

Offers  Three    Express  Trains 

Every  Day  between 

CHICAGO 

and  All  points 

EAST 

Through  Cleveland  and  Buffalo 

Through  Sleeping  Cars 

:  Day  Coaches  and  Dining  Cars 

Individual  club  meals,  raoging  in  price  from 
85c  to  81.00;  also  service  a  la  carte.  Midday 
luncheon,  50c. 

CHICAGO  DEPOT:    La  Salle  St.  Station. 
CITY  TICKET  OFFICE:     1 1 1  Adams  St. 

JOHN  Y     CALAHAN,  Gcnchal  Ahent 
113  Adams  Street,  Room  298,  CHICAGO 


ELECTRICAL  BOOKS. 

A.U    Kinds. 

ELECTRICIAN  PUBLISHING  COMPANY, 
eialte  510  Uarqnette,  CHICAeo. 


FIVE 
POINTS 


OF  EXCELLENCE. 


Leaving  the  center  of  the  city  from 
which  you  start;  reaching  the  center 
of  the  city  of  your  destination  ;  over 
smooth  and  level  tracks;  giving  rest 
and  comfort ;  riding  beside  running 
waters  most  of  the  way;  through  the 
centers  of  population  to  the  gateways 
of  commerce;  when  you  travel  by  the 


NEW  YORK  CENTRAL  LINES 


A  copy  of  the  Illustrated  Catalogue  of  the 
"  Four  Track.  Scries  "  will  be  sent  free  upon  receipt 
of  a  two-cent  stamp  by  George  H.  Daniels, General 
Passenger  Agent,  New  York  Central  &  Hudson 
River  Railroad,  Grand  Central  Station   New  York. 


Preserve  Your  Copies 


''•i 


OF  THK 


Western  EiECiRioiAN. 


BINDERS  $1.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

gjiitite  SIO  Marqaette  BnHldlngt,       «       ^       .       . 


cmtCiieo. 


WRITE  DEPT.  D  FOR 
CATALOG. 


SAMSON  TURBINE 

The  QUICKER  the  SPEED  of  a  GENERATOR  the 
LOWER  its  cost.  The  SAMSON  has  a  quicker  speed  for 
a  given  power  than  any  other  turbine  built.  If  you  expect 
to  DIRECT  CONNECT  generator  to  turbine  shaft  we  can 
certainly  SAVE  you  considerable  EXPENSE  in  your 
installation. 

JAMES  LEFFEL  &  CO., 


SPRINGFIELD,  OHIO, 
U.  S.  A. 


FRE£  CHRISTMAS  DINNERS 

for 
10.000 

of  Chicago's 
Poor 

will  be  supplied  by 
the  Salvation 
Army.  Will  yott 
help  by  sending 
a  (donation,  no 
matter  how  Small 
to  the 

Salvation 

Army 
CHICAGO 

Headquarters 

399  State  Street 

Chicaso,  lU. 
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The  Farmers  National  Bank  Building,  Pittsburgh,  Pa. 


Nernst  Lamps 


The  Farmers  National  Bank  Building  of  Pittsburgh, 
Pa.,  is  the  handsomest  and  third  tallest  office  building  in 
the  world. 

A  careful  investigation  as  to  the  best  methods  of  light= 
ing  such  a  structure  resulted  in  the  following  order: 

2,350   Single-Glower  Nernst  Lamps. 
20  Two-Qlower  Nernst  Lamps. 
20  Six=Qlower  Nernst  Lamps. 

Only  Nernst  Lamps  are  used  in  the  building. 


Your  Electrical  Supply  Dealer 

Will  mail  you  Booklet  No.  6  describing  the  many  advantages 
of  the  Nernst,  both  in  efficiency  and  economy 

or  address    nearest  sates   office  of   Nernst    Lamp   Co. 

Sales  Offices:     Pituburgti,    Payette   St.  and   Oarrlaon   Place;   New   York,   Hanover  Bank   Bulldinsi 

^Boston,  Board  of  Trade  Bulldrng;  Philadelphia.  Real  Estate  Trust  Building; 

Chicago,  National  Life  Building. 


BULLETIN 
No.  172 


G.  I."" 


STAI^DS   FbR   ELECTRICAL  AND   MECHANICAL  PERFECTION. 
Bullaffnm,     Blumprlntm,     Phot  o  gr  m  ph  m ,     Eaflmatmm,     Etc.,     Mall»d     Upon    Application, 

GENERAL  INCANDESCENT  ARC   LIGHT  CO.,  NEW  YORK,   N.  Y. 


220  Devonshire  St..  Boston.  Ma^s. 
1218  Marquette  Bldg.,  cnicago,  111. 


638  Century  Bldg.,  St.  Louis,  Mo. 
1732  Cbampa  St.,  Denver,  Colo. 


BlO  New  England  BldK.,  Cleveland,  Ohio. 
319  Hay  ward  Bldg.,  San  Francisco,  Cal. 


57  Perin  Bldg.,  Cincinnati,  Ohio. 
115-117  Cannon  St.,  London,  E.  C.  Eng. 


BULLETIN 
No.    SO 


BULLETIN 
No.  240 


BULLETIN 
No.  66 


BULLETIN 
No.  61 

BULLETIN 
No.  190 
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Westinghouse 

Single= Phase  Alternating  Current  Motors 

For 

General  Traction  Purposes. 


These  motors  possess  all  the  good  features  of  the  direct  current 
type,  and  in  addition  embody  valuable  distinctive  qualities,  which 
render  them  far  superior  to  that  form. 

They  may  be  operated  direct  upon  lines  of  25  cycles  and  under, 
without  intermediate  rotary  converters. 

The  system  permits  of  voltage  regulation,  enabling  the  motors  to 
be  operated  at  high  efficiency  on  low  speeds. 

The  complications  and  the  necessary  losses  incident  to  series=par= 
allel  control  are  eliminated. 

The  motors  may  be  connected  permanently,  either  in  series  or 
parallel,  as  conditions  of  operation  favor. 

Low  voltage  only  is  applied  to  the  motors,  much  simplifying  the 
insulation  requirements,  rendering  liability  to  burn  out  almost  neg= 
ligible. 

The  system  is  perfectly  adapted  to  the  multiple  unit  system  of 
control. 

The  motors  are  absolutely  guaranteed  not  to  flash  over,  under 
any  conditions  of  operation. 

Motors  being  in  the  secondary  circuit,  danger  from  lightning  is 
greatly  diminished. 

Electrolysis,  the  menace  of  direct  current  operation,  is  absolutely 
eliminated. 

We  are  prepared  to  furnish  these  motors  for  street  railway,  inter= 
urban  or  long  distance  service,  under  our  usual  guarantees  as  to 
performance   and  workmanship. 


Westinghouse  Electric  &  Mfg.  Co. 

Pittsburg:,  Pa. 


For  further  particulars  see  same  space  in  next  issue. 
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CIRCULAR  LOOM 


M 


FOR 


INTERIOR  WIRING 

THE   FLEXIBLE   CONDUIT  THAT   MAKES 
A   HARD  JOB   EASY 

Its  pre-eminence  for  many  years  is  a  guarantee  of  its  per- 
fection. For  safe  construction  it  has  the  endorsement  of 
highest  authorities. 

ELECTRODUCT 

The  original  enameled  steel  conduit  used  as  a  raceway  for 
electric  wires.  Electric  construction  using  this  product  has 
highest  approval. 


American  Circular 
Loom  Go. 

CHELSEA,  MASS. 

NEW  YORK: 

B.  B.  Corey,  26  Cortlandt  St. 
CHICAGO 

Thos.  G.  Gir'isF,  128  W.  Jackson  Boulevard 
SAN  FRANCISCO: 

John  R.  Cole,  Si  Seeond  St. 


^1^    TRADE   ^31 

iM  m,    MARK    m  f^ 

BEOISTtREP 


"NEW  STANDARD" 
DRY  BATTERIES 

Are  the  Standard  of 

OUR  NAVY  AND  THE 
WORLD. 

An  experience  of  many  years 
in  dry  battery  manufacture  has 
given  this  battery  the  suprem- 
acy it  holds  over  all  others. 
It  Is  the  best  dry  cell  ever  made. 
Thay  are   fade    in    all  standard  and 
special  sizes., 

WM.ROCHE 


THE  "AUTOGAS"  DRY 


BATTERY 


For  Portable  Service  is  the 
Best  Made. 


\;;AutpGAs";; 


GAS  ACASO.LENE    EMC 

DRY  BATTERY. 


For  Automobiles,  Launches,  and  all  Ignition 
work  where  compactness  Is  a  requisite. 

INVENTOR  AND  SOLE  MANUFACTURER. 
9  42  VESEY  STREET,     NEW  YORK. 


WESTERN  ELECTRICAL  SUPPLY  CD., 


ENGINEERS  AND  BUILDERS 


Electric  Railways,  Lighting  and  Power  Plants. 


Western  Electrical  Supply  Co., 


Chemical  Building, 


8T.  LOUIS,  U.  S.  A. 


FORT  WAYNE 
ELECTRIC  WORKS 


WOOD"  LIGHTING  AND  POWER  SYSTEMS 


High-Crade  Arc  Lamps 


When  a  man  buys  a  high- 
grade  arc  lamp  he  knows 
what  he  is  paying  for  as  well 
as  what  he  is  to  receive.  He 
pays  for  the  best  that  ex- 
perienced engineers  and 
sicilled  workmen  can  design 
and  build.  He  receives  a 
healthy  arc  lamp.  Service 
is  a  tonic  and  once  in  opera- 
tion the  lamp  requires  no 
nurses  or  nostrums.  It 
serves  a  long  useful  life  and 
repays  its  cost  many  fold. 

Form  C  ''Wood"  enclosed 
arc  lamps  have  established 
for  themselves  the  title  of 
High-Grade  Arc  Lamps. 
Made  for  ail  circuits  and 
locations. 


Main  Office  and  Factory-FORT  WAYNE,  INO. 
Branch  Offices  in  BOSTON,  NEW  YORK,  PHILA- 
DELPHIA, SYRACUSE,  PITTSBURC,  CINCIN- 
NATI, GRAND  RAPIDS,  CHICACO,  ST.  PAUL, 
ST.  LOUIS,    ATLANTA,    YOKOHAMA. 


Eftlniates  Furnished. 


3" 
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ALLIS-GHALMERS  CO., 

CHICAGO,  U.  S.  A. 


Sole  Buildera 
of 

BEYNOLDS 

CORLISS 

ENGINES 

For  All 
Power  Purposes 


SPECIAL  ENGINES  FOR  ELECTRIC  LIGHT  and  STREET  RAILWAY  PURPOSES. 

RIEDLER    PUMPS   AND    AIR    COMPRESSORS. 


WIRES^CABLES 

HIGH-GRADE,  RUBBER-COVERED,  WEATHER-PROOF 

Ma(.net,  Oppick,  Annunciator  Wiuk. 

HAZARD  MANUFACTURING  CO., 

Geneual  Office  and  Works,       New  York  Oppicb,  Chicago  Office, 

Wilkesbarre.  l*a.  50  Uey  St.  1201-2  Marquette  liklf;. 

VULCANIZED  FIBRE 

Highest  grades  ior  electrical  iasulation  and  mechanical  purposes,  in  sbeeti, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Dei. 


Crocker  -Wheeler 
Company 

Manufacturers  and  Electrical  Engineers 
AMPERE.    N.   J. 

SALES    OFFICES    IN    ALL    LARGE    CITIES 


I 


Another  Tool  Application  Using  a  Form  L  Motor 

Our  New  Machine 
Tool   Motor 


iBIack  Diamond  File  Works  |( 


Est.  1(«63. 


Inc.  18»5. 


Tw«lv* 
Medals 
Awardtd  at 
International 
Exposlttoni 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


J* 
J* 

OCH  GOODS  AKK  OK  SALK  IH  EVERY  liEADIBTO  BARDWAKE  OW 
^  STORE  inr  THE  UNITED  STATES  AND  CANADA.  fjff 

I    G.  &  H.  BARNETT  COMPANY,  | 

^  PHILADELPHIA,    PA.  ^ 


KARTAVERT. 

HARD  AWD  FLEXIBLE  FIBER  IN  SHEETS.  RODS  AND  TUBING. 

For  Electrical  and  Mechanical  Purpoaes,  Railway  Dust  Guards,  Wasberi 
and  Packings.    Patent  Insulating  Cleats. 


MANtTFAOTURED  BT 


THE  KARTAVERT  MANUFACTURING  CO.  Wilmington,  Oil. 


SAVE 


The  Cosl  of  a. 

CHIMNEY 


BY  USING 


MechsLnicaLl 
DroLft. 


B.  F. 

STVRTEVANT 

COMPANY, 

BOSTON.  MASS. 

New  York. 


ChicaL.go. 


Philadelphia. 


London. 


BARE  COPPER  WIRE. 

RUBBER    COVERED    WIRE. 

WEATHER  PROOF  WIRE. 

MAGNET  WIRE.  LAiWP  CORD. 


POWER  CABLES. 
TELEPHONE  CABLES.      ,  OFFICE  WIRE. 

JOHN  A.  ROEBLINC'S  SONS  CO., 

TRENTON,  N.  J. 


AGENCIES  AND    BRANCHES: 


NEW  YORK. 


CHICAGO. 


CLEVELAND. 


SAN  FRANCISCO.      PHILADELPHIA.      ATLANTA. 


Vol.  inill.  $3.00  Per  Ahui. 


Copyrierht,  1909,  by  Eleotrlclaa 
FubUahlng  Company,  Chicago. 


CHICA&O,  DECEMBER  19,  1903. 


10  Ceits  a  Copv, 


No,  25. 


SIIVIPLEiA.  WIRES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF.   UNDERGROUND  AND  SUBMARINE. 

""Tr.^hixson""^       The  Simplex  Electrical  Co., 

M44  Man.idnack  Block,  CHICAGO.  MO  State  Street,  BOSTON,  MASS. 


1889— Paris  ISxposition, 
Medal  for  Bnbber  Insulation. 

1893— World's  Fair, 
medal  for  Bnbber  Insulation. 


TRADE  MAMC 


THi:  STA]!(DABD  FOB 

BUBBFB  ISnSUIiATIOHr. 

Sole  Manufacturers  of 


Dkonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee ";?»?"  Wires. 
THE  OKONITE  CO.,  Ltd. 

S"iSlnS&%';.f""'8«'».        253  Broadway,  New  Yflrt. 


Geo.T.  Manson, fian'l  Sup^ 
W.  H.  Hodglns,  Sscy. 


/    .-"*^"-^ 


INDIINA  RUBBER  AND  INSULATED  WIRE  CO., 

UANUFACTURBRS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USEi 
TELEPHONE,  TELBQRAPH  AND  FIRB  ALARM  CABLES. 

All  Wires  are  tested  at  Factory.  JONESBOBO,  INOl. 


The  Simplest,  Most   Practical   and    T  U  .•.%  ~  C /^ /^  Ikl  A>  llll  I  ^^  A  I 
Economical  Turn-down  Electric  Lamp      |n6     C  W  V^  IM  W  Ifl  I  0/%  !■ 

ever  Invented. 

Style  1— Pull  string  for  bright  or  dim.    Style  2— For  variation  in  light  turn  bulb  one  way 
or  the  other.    Write  for  booklet  and  prices.    All  voltages  and  bases. 

ECONOMICAL  ELECTRIC  LAMP  CO.,  123  Liberty  St.,  New  YorK. 


ESTABLISHED  1875. 
COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR 

Practically  dust  and  water  proof.  For  Portable 
Drilling,  Tapplbg,  Reaming,  Emery  Grinding,  •tc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  BInghamton,  N.  Y. 

Gen'l  European  Agents,  Selig,  Sonnentbal  &.  Co. 
86  Queen  Victoria  Street,  London,  England. 


N.  1.  R. 


National 


RUBBER  COVERED 


'%A/IRK8     Al 


OFFICI  AND  FACTORY:  BRISTOL.  ».  1. 


CRESCENT  RUBBER  INSULATED 

WIRES  AND  CABLES 

Kattonal  Code  Htandard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

•3"§arclay'st°rIct.  "^i  °'"<>*  ^^  Factory,  TRENTON,  •.  fc 


STCRLINa    SPECIAL 


DO  YOU? 


BUY      LAMPS-OR>BUY      CANDLE      POWER 


16 


(THIS  LAMP) 
I  AVERAGES) 


12 


THE  STERLING  ELECTRICAL  MANUFACTURING  CO. 

NCW  von..  N.  V.  WARHEN.  O.  CHtCAaO.  KL. 


ncoukAn     TYPE 


THOUSANDS    IN    USE. 

Bipolar  and  Multipolar  Motors 

.^  from  H  to  50  liorsepower.  Dyna- 

i,!;,  mos  trom  10  lights  to  700.  We  seU 

,  ?:!!)orrent.   Good  profits  for  agents.  ■ 

^""  The  Hobari  Eleo.Mfg.  Ca.,Troy,  Ohis 


l-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO.,     PHILADELPHIA 


RCOIiTCSes 

CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Cbelsee,  Mass.,  New  York,  Chicago,  Sai  Francisco. 


LIGHT 


If  you  want  light  to  see  objects  below  the  lamp 
USE    SHELBY    LAMPS. 

16  C.  p.  Horizontal  are  14  O.  P.  Vertical.     Other  makes  are 
7  C.  P.  Vertical. 

THE    COIL    DOES    IT-IT'S    FLATTENKD. 


LIFE 


The  Longest  Life  at  Best  Efficiency. 
SHELBY      USEFUL      LIGHT      LAMPS. 

Pat.  Oct.  20,    1900. 

A  TRIAL   WILL   PROVE   OUR   CLAIMS. 

THE  SHELBY  ELECTRIC  CO.,  SHELBY,  O. 


VlfESTIIN  Eleoteal  Ingtrnment  Co., 

Waverly  Park,    NEWARK,     N.  J. 

Weston  Standard  Portable  Biroct  Heading 

Voltmeters,  Milliioltneters,  Voltammeters, 
Amnieters,    Milammeters, 

6roonil  Detectors  and  Circuit  Testers, 
Ohmnieters,   Portable  6alvanometers. 

Our  I'orialjle  Instruments  are  recognized  as 
The  Stjuidard  the  world  orer.  The  Semi-Port- 
able L.t><ir.tory  SUndards  are  still  bel'.r;r 

Our  Station  Vollmeters  and  Ammeters  are 
unsurpassed  In  point  of  extreme  accuracy  and 
loweat  consumption  of  energy. 
llBBLrs— Euiopean  Weston  Electrical    Instru- 
ment Co.,  Rltterstrasse  No.  88. 
LosDos— Klllott  Bros.,  Century  Worhs,  Lewis- 
ham. 
rMton  Pwtable  Galvanometer  for  Paeis.  FBAXce-E.n.CaUiot.  12  Rue  St.  George.. 

BrldK«  Work.  Xe-w  York  Omce-74  tortlandt  Wt. 


PARAGON  REFLECTORS 


Silver=Piated 
Mirror  Reflectors. 

A  deep  cone,  for  use  with  any  system  ol 
incandescent  electric  light,  where  it  is 
desired  to  concentrate  a  very  powerful 
light  on  a  small  space.  Lined  with  silver- 
plated  mirror- plate  glass.  Increases  the 
light  from  twelve  to  fifteen  times.  Most 
valuable  in  show  windows  and  over  ma- 
chines, work-benches,  typecasts,  etc, etc. 

Thoua.nd5  of  this  atyfe  used  In  5how  wludown, 
Qet  our  Catalogue  and  Price.. 


American  Reflector  &  Lighfing  ii 

271-273   FRANKLIN   ST..   CHICAGO. 
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DUNCAN  INTEGRATING  WATTMETER 


FOR 


DIRECT  CURRENT  LIGHTING  AND  PDWER. 

MOST  ACCURATE  AND  UP-TO-DATE  METER  UPON  THE  MARKET. 


DUNCAN  ELECTRIC  MFC  CO., 


DUSTPROOP 
NO  CONSTANTS 
SENSITIVE 

larce'chal"®  la    FAYETTE,    INDIANA. 


SEND    FOR    DESCRIPTIVE    BULLETIN. 


i^r**"-*^----  '•-*'^^*-^--^-*"^"-*'^--*--"''*"^^'"  "-^-^^"^  '^"*-  —  -  -iihii  I Mtit- "-**"*-  -'-"  "-•^^-^ 


=THE   COMING 


1 


NEW  YEAR'S  ISSUE 


OF   THE 


Western  Electrician 

Will  be  of  exceptional  interest  and  value  to  every  electrical  worker.  As  in 
previous  New  Year's  Numbers  the  carefully  prepared  statistics  of  electrical 
manufactures  in  the  United  States  for  the  year  will  be  a  noteworthy 
feature.  To  illustrate  the  correctness  of  the  Western  Electrician's  estimates, 
it  may  be  observed  that  the  figures  heretofore  published  have  agreed  substantially 
with  the  Government  census  statistics. 

This  important  issue  will  be  an  exceptionally  choice  one  for  advertisers. 
An  attractive  announcement  would  enable  you  to  place  the  merits  of  your  product 
before  nearly  every  prospective  buyer.  To  obtain  a  choice  location  and  a 
striking  advertisement  we  would  urge  you  to  send  in  your  copy  NOW. 

WESTERN  ELECTRICIAN,  -  510  Marquette  BIdg.,  CHICAGO. 


< 
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CEJVT'RAL    STATIOJV   MAJVAGE'RS 

Don't  Be  Afraid 

of  the  Ga-s  Pla>.nt 

WORK  UP  A  MOTOR  LOAD 

We  c&n  furnish  you 

SINGLE    PHASE    MOTORS 

(Km  will  start  under  full  load  In 
sizes  ranging  from  ^  to  35  H.  P. 

Warner   Eleciric  MJ^g.    Co, 

ST.  LO\/IS.  MO.,  V.  J*.  A. 
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TheElegtric  Storage  BatteryGo. 


MANUFACTURER    OF    THE 


PHILADELPHIA 


"Cbloribe  Hccumulator ' 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PRICC   LISTS    AND   DESCRIPTIVE   BULLETINS   FORWARDED   UPON   REOUCST. 


-SALES  OFFICBS- 


Pbiudelphia.           Netv  York.              Boston.              Chicago.             BiLTiiioBB,  St.  Lodis.  San  FnAHCiBco,        Cleveland,  Canada.  Havana.  Cdba. 

AlleRheny  Ave.        100  Broadway.       60  State  St.      Marquette  Bldg.    Continental       Wainwright  Bldg,         Elalto  Bldg.         Citizens' Bldg.        Canadian  General        G.  F.  Greenwood.  Manager, 
and  19th  St. Trust  Bldg.  Electric  Co..  Ltd.  Toronto  3-t  Empedrado  St. 


American  Steel  &  Wire  Co. 


Chicago 


New  York 


Worcester 


Denver 


San  Francisco 


BARE   AND    INSULATED 

ELECTRICAL  WIRES 


CARBONS 

CONSUMERS  CARBON  CO, 

LANCASTER,  OHIO,  U.  S.  A. 
Carbons  of  all  kinds  and  for  all  purposes. 


AMERICAN  BRAND 
WEATHERPROOF  WIRE  AND  CAfiltS 


'  We  always  carry  a  large  stock  of 

WEATHERPROOF  WIRE 

for  prompt  ihipments.     Samples 
and  prices  on  application. 

AyERICAN  INSULATED  WIRE  &  CABLE  CO. 

Main  Office  and  Factory: 
241-247  S.  Jefferson  St..  CHICAGO,  ILL. 


PLATINUM  FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 
PUTINUM  FOR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
Wt  tall  PLATINUM  In  any  quantity,  either  large  or  small.   We  buy  PLATINUM   »t  anything 
contalnlnfl  PLATINUM,  In  any  quantity. 


For  Incandescent  Lamps  and  Everythino  Else. 

:bj^k:e>i2  <&  oo., 

MANUFACTURERS  OF  PLATINUM   IN  ALL  SHAPES. 

Newark,  N.  J.  New  York  Olflce,  120  Liberty  Street. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co 10 

Alien  Company,  L.  B 11 

AUIs-Chalmers  Company...  24 

Alloway  Electric  Co H 

Alphaduct  Mfg.  Co 11 

American  Battery  Co 8 

American  Circular  Loom  Co.  1 
American  Conduit  Company.  7 

Amer.  District  Steam  Co — 

Amer.  Electrical  Heater  Co..  4 

Amer.  EL  Telephone  Co 16 

American  ElectrlcAl  Worlrs..!! 
Amer.  InsuL  Wire  &  Cable  Co.  3 

American  Platinum  Wks — 

American  Refl. A  LtghtingCo.  1 
Amer.  Steel  &  Wire  Company  3 
American  Stone  Conduit  Co. .  7 
Arnold  Elec. Power  Stat.  Co.. 14 

Antomatlc  Electric  Co 19 

Babcock  &  Wtlcox  Co — 

Bftdt.  F.  B 14 

Baker  A  Company 3 

Baker  A  Co.,  W.  E 14 

B»mett  Company,  G.  A  H — 24 
Beardslee  Chandelier  Mfg. Co.— 

Beldler  A  Co.,  Francis 18 

Berthold  &  Jennings 19 

Bossert  EL  Construction  Co. .  9 

Brooks.  Hall  L 19 

Brown,  Cbaa.  L 14 

Bryan-Marsh  Company — 

Bryan,  Wm.  H -.14 

Buckeye  Electric  Company..— 

BoTCb,  Edward  P 14 

Buiterfleld,  J.  F — 

Byllesby  A  Co.,  H.  M 14 

Byrne  Const.  Co.,  M.  P U 

Carman  A  Co.,  Charles  Whit- 
ney  14 

Carney  Bros.  Co 18 

Central  Electric  Co I 

Cantral  Manufactnrlng  Co..  .19 


(jbicago  A-  Alton  Ry 15 

Chicago  Die  &  Electric  Co...— 

Chicago  Edison  Co 4,  12 

Chic.  Fuse  Wire  A  Mfg.  Co...— 
Chicago  Insulated  Wire  Co.  — 
Chicago  Mica  Co 10 

C.  M.  ASt.  P.  R.R — 

Clark  Wlrel.TelA  Tel  Co.,T.E.15 
Columbia  Incand.  Lamp  Co..— 
ColumbusIns.Wlre  A  Br.  Co.  8 

Consumers  Carbon  Co..  3 

Continuous  Rail  Joint  Com- 
pany of  America 10 

Cope.  T.  J II 

Crescent  Co — 

Crescent  Ins.  Wire  &  Cbl.  Co.  1 
Crocker-Wheeler  Company..  5 
Crouse-Hinds  Electric  Co.  ..)6 
Crumb  A  Company,  W.  H  — 14 

Cutler-Hammer  Mfg.  Co 5 

Cutter  Elec.  A  Mfg.Company  1 

D.  A  W.  Fuse  Company — 

Dearborn  Drug  A  Chem.Wks.  20 
Diamond  Meter  Company  —  — 
Dickey-Sutton  Carbon  Co —  4 
Dixon  Crucible  Co.,  Joseph.. 20 
Duncan  Electric  Mfg.  Co....  3 
Dustin  Co.,  Cbas.  E 13 

Eccleston  Lumber  Co 19 

Economical  Elec. Lamp  Co...  l 
Edison  Decorative  A  Minia- 
ture Lamp  Departm't .10 

Edison  Mfg. Company 23 

Egan,  J.  J 11 

Electrical  Engineer  Institute.  8 

Electric  Appliance  Co 10 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company. ,.  2 

Emmons  Elec.  Const.  Co 14 

Empire  Wire  Co 10 

Ewlng-Merkle  Electric  Co...  4 


Fahneaiock  'I'ranami  •  ter Co...  15 

Felt  A  Co.,  Chas.  E — 

Field,  C.  J 7 

"For  Sale"  Advertisements..  12 
Ft.  Wayne  Elec.  Works.,  Inc.SS 
Fostoria  Incand.  Lamp  Co.   — 

Fowler,  John  H 19 

Fowler-Jacobs  Company 19 

Freeman  A  Co.,  Ernest 14 

General  Electric  Co.., 0 

General  EnglneerlDgCo.,TheI4 
General     Incandescent     Arc 

Light  Company — 

General  Incand.  Lamp  Co.... — 

Gould  Storage  Battery  Co 6 

Gt.West.Smelt.A  Refining  Co.— 
Green  Fuel  Economizer  Co..  12 
Gregory  Electric  Company  ..12 

Hanson  ATunellus  Mach.Co.  9 

Hart  Mfg.  Co 10 

Hartford   Steam    Boiler    In- 
spection A  Insurance  Co ...  — 
Hazard  Manufacturing  Co...— 
Hobart  Elec.  Mfg.  Company..  1 

Hoflfman.G.  W 12 

Holmes  Fibre- Graph.  Co — 

Iloltzer-Cafcot  Electric  Co.  .— 
Humphrey,  Henry  H 14 

Illinois  ElectrIcSpeclaltyCo.l5 

Illinois  Engraving  Co 15 

Illinois  Maintenance  Go Ifi 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  A  Ins.  W.  Co. ..  1 
India  Rubber  A  Gutta  Percha 

Insulating  Company — 

International  Tel.Mfg.  Co.  ..IR 

Jackson,  D.  C.  A  W,  B 14 

Jeffrey  Manufacturing  Co 20 

Jewell  Electrical  Inst.  Co....— 
Johnston,  Thomas  J 1) 


National  Carbon  Co 5 

National  Electric  Co 24 

National  Elec.  Signalling  Co.— 
National  India  Rubber  Co....  I 

National  Tel.  Supply  Co — 

Nernst  Lamp  Co — 

New  England  Butt  Co 8 

New  York  Central  Lines 20 

For*    Ols^salflecl    Ii3.<3.©2!c    of    A.d^sr&irti.&Gticx&Xi.'t& 


Jones  A  Son,  J 23 

Jones  Perpetual  LedgerCo...— 

Kartavert  Manufacturing  Co.— 
Kellogg  Switchboard  A  Sup- 
ply Company 17,  19 

Klein  A  Sons,  Mathias 18 

Kohler  Brothers 14 

Kuhlman  Electric  Co 11 

Leather  Preserv.  M.  Corp 20 

Leffel  A  Co.,  James 20 

Lindsley  Brothers  Company.. 19 

Loud's  Sons  Co.,  H.  M — 

Lowell  Model  Co — 

Machado  A  Roller 8 

Mai tby  Lumber  Company..  .19 

Manhattan  El. Supply  Co 8 

MatthewsA  Bros.,  W.  N li 

Maus  A  Co.,  H.H 18 

McLennan  &  Company,  K....10 

McLeod,  Ward  A  Co 11 

Mechanical  Appliance  Co 10 

Mica  Insulator  Company — 

Minneapolis  Elec.AConst.Co.— 

Miscellaneous  Advs 12 

Monarch  Fire  Appl.  Co — 

Monon  Railroad 15 

Monson  Burmah  Slate  Co....  11 

Moon  Mfg.  Co.,  The — 

Morse  Cedar  Company 19 

Mueller  Company,  William..  18 

Munsell  A  Co.,  Eugene 10 

Murdock  A  Co.,  Wm.  J ~ 


frtVi    luitv   itib.   Vv  Ifb  OU it 

Nickel  Pla  te  Road So 

Northwestern  Electric  Co. . .  — 
Norton  Elec'l  Instrument  Co.  U 

Okonlte  Company,  The 1 

Osborn-Morgan  Co 8 

Page  AHlll  Co 18 

Paiste  C0..H.T 8 

Paragon  Fan  A  Motor  Co — 

Pardrldge  Shade  &  Refl.  Co.    4 

PerrizoASons 18 

Phelau,  D.  W 18 

Phillips,  Eugene  F 11 

Phillips  Insulated  Wire  Co..  11 

Phoenix  Glass  Company — 

Phosphor-Bronze  S.  Co 20 

Pierson  Electric  Co — 

Pignolet,  L.  M 10 

Pittsburg  Sewer  Pipe  A  Con- 
duit Co 7 

Pittsburg  A  L.  S.  Iron  Co 19 

Plume  A  Atwood  Mfg.  Co  —  ~ 
Porter  Cedar  Company 18 

RelBlnger,  Hugo 7 

Reynolds  El. Flasher Mfg.Co .  — 

Roche,  Wm — 

Roebling'B  Sons  Co.,  J.  A 24 

Safety  Ina.  Wire  A  Cable  Co.  34 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Company.— 

Schott.W.H 14 

Shelby  Electric  Company  ...  1 
Simplex  Electrical  Co.,  The..  1 
Simplex  Elec.  Heating  Co. . ..  9 

Smith  Co.,  S.  Morgan 20 

Spragne  Electric  Company. . .  4 

Standard  Elec'l  Mfg.  Co 11 

Standard  Pole  A  Tie  Co 18 

See    T^&s&    0< 


oLuutla.rd  Tie  Company I8 

Standard  Lntierg.  cable  Co..— 

Stanley  Instrument  Co 7 

Stanton,  LeRoy  W 14 

Sterling  A  Son,  W.  0 18 

Sterling  Electrical  Mfg.  Co..  1 
Sterling  Electric  Company...— 
Sterling  Varnish  Co.,  The....  8 
Stllwell-Blerce  A  Smith- Valle 

Company 9 

Stow  Mfg.  Company i 

Stromberg-Carlson  Tel.  Mfg. 

Company 17 

Sturtevant  Company,  B.  F...24 
Swedish-American  Tel.  Co. ..17 

Tod  Company,  William 20 

Torrey  Cedar  Company 10 

Towers  Pin  A  Bracket  Co 10 

Valentine-Clark  Co.,  The  ...— 
Varley  Duplex  Magnet  Co..  .10 
Vulcanized  Fiber  Company . .  24 

Wabash  R.  R — 

Waclark  Wire  Co l 

Wagner  Electric  Mfg.  Co 2 

Waliier  Electric  Co — 

Walsh's  Sons  A  Company 12 

Warren  Elec.  Mfg.  Co 8 

Wesco  Supply  Co lO 

Western  Electric  Company...  9 

Western  EL  Supply  Co — 

Western  Lumber  A  Pole  Co..  18 
Westlnghouse      Electric     A 

Manufacturing  Co 21 ,  22 

Weston  Electrical  Inst.  Co. ..  1 

Whltmore.  A.  E 19 

Wllmerding.  C.  H — 

Woolley  Fdy.  A  Mach.  Wks.. 20 
Woroeater  Company.  0.  B ....  18 
Wrigley  A  Co  ,  Thos — 

Yost  Electric  Mfg.  Co 4 

Young.  A.  B li 


WESTERN    ELECTRICIAN 
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If  you  want  Wires   or    Cables    insulated    with 
HIGHEST     CLASS     INDIA     RUBBER 
INSULATION    you     should 
buy     .... 


H^ 


rith  the  ^  ^f 


Complete   stock    of 

all  sizes  constantly  on  hand 

for  sale  at  lowest  market  prices  by 

CHICAGO  EDISON  COMPANY, 

WRITE  FOR  PRICES.  139  ADAMS  STREET,  CHICAGO. 


L^  TE^T 


^tSO  "BE^ 


ATT'ROVE'D 


This  meBLns 


-^YOST- 
SOCKETS 

meet  a.11 

CODE 
REQUIREMENTS 

Do  you  atppreciate  the 
importaLiYce     of     this? 

Have  you  our  Booklet  ? 


15 he 

Yost  Electric 

Mfg.  Co. 

Toledo.  Ohio    -    U.  S.  A. 


^^^ElectricaLl 

Novelties 

and    Appliances 
.   for  BOYS   • 

Send  for  Catalog— free  Department  "W" 

EwingMerkleElectricCo. 

SAIST  LOUIS.    MO.    U.S.A. 


DIRECT  CURRENT 

MOTORS 


A     WORLD     WIDE 

reputation  for  excellence 
has  been  won  by  our 
motors  because  of  their 
superior  design  and  con- 
struction. 

Write    for    Bulletin    No.    0^206. 

SPRAGUE 

ELECTRIC    COMPANY 


General  Offices: 
527-531  West  34th  Street,    New  York. 

Clilcago  Office:  FIsiier  Building. 


P 


ARDRIDCE 
REFLECTORS 

AN  INVENTION  NEW.  Ask  Questions 

The  Pardridge  Shade  &  Reflector  Co.. 
416— 183. 185  Dearborn  St..  Chicago,  III. 

Forei^'Q  represi;ntall\es  wanted. 


ELECTRIC   HEATING  APPLIANCES 


....OF  ALL  KINDS.... 

AMERICAN  ELECTRICAL  HEATER  COMPANY, 

Write  lor  Catalogue.  IT^d  19  Spencer  Street,  DETROIT,  MICH. 


....BINDERS.... 

FOR  THE 

Western  Electrician 

S  1 .00  EACH. 

ELECTRICIAN  PUB.  CO., 

CHICAGO. 


iS4^^. 


A    R    B 


IM 


FOR  OPEN  AND  ENCLOSED  ARC,  ALL  SYSTEMS. 


mEDICKErSDTTON  CAIffiOircaM^MY. 


LANCASTER,  O. 

OUR  ENCLOSED  ARC  CARBONS  ARE  STRAIGHT,  CORRECT  AS  TO  DIAMETER,  MAKE  SMALLEST  POSSIBLE 
DEPOSIT  ON  GLOBES,  AND  GIVE  A  STEADY  WHITE  LIGHT;  NOT  VIOLET  RAYS,  on  request  will  mail  samples. 


December  ig,  1903 


WESTERN    ELECTRICIAN 


THE  PITTSBURGH: 


Perfect 

IVBechanical 

Construction 


PITTSBUROH  TYPE  K. 


Highest 

Electrical 

Efficiency 

SEND      FOR     TRAUfSFORIIER      BULiI^ETIN!!)      AND      FRICG      I.ISTS. 

GENERAL    WESTERN  AGENTS  4.     *^  "^'•*      J 

^    0ISAPPOINT3    fif 

264=266=268=270    FIFTH    AVENUE,  CHICAGO.      "^i^g.^^^jT 


IT  NEVER 

L  DlSAFPOlffra 


COLUMBIA  CARBONS 

WILL 

WORK 

WELL 


In  any  of  the  standard   types  of 
Enclosed  Lamps, 


WE    GUARANTEE    THIS. 


NATIONAL   CARBON   COMPANY, 

CLEVELAND,    OHIO. 


MULTIPLE  SWITCH    MOTOR 

STARTERS 

WITH  AUTOMATIC  RELEASE 

Operated  by  throwing  in  one  lever  after  another, 
levers  interlocking  so  that  it  is  impossible  to  close 
them  other  than  in  their  regular  order. 

For  motors  larger  than  50  H.  P.  this  is  the  most 
satisfactory  type  of  starter,  owing  to  the  eliminat- 
ing of  all  sparking  on  contacts. 

THE  CUTLER-HAMMER   MFG.  CO. 


New  York 
136  Liberty  St. 

Pittsburg 
322  Prick  Building 


MILWAUKEE 
WIS. 


Boston 
176  Federal  St. 
Chlcasro 
1232  Monadnock  Bldg. 


A    NEW    LINE    OF    SMALL    MOTORS    FOR.    POWER-    PURPOSES 

Form  L  Outputs  from  J4  to  3  H.  P Durable,  Efficient  Machines. 


CROCKER-WHEELER  COMPANY 


Manufacturers  and  Electrical  Engineers, 


BRANCH  OFFICES  IN 
ALL  LARGE  CITIES. 


Office  and  Works: 

AMPERE.  N.  J. 


WEStERN    ELECTfelClAN 


GecemlDer  I9,  I903 


NEW    YORK. 

Storage  Battery  Installations 


■FOH- 


TRADE    MARK. 


RAILROAD  REGULATING,  LIGHTING.  POWER  AND  ISOLATED  PLANTS. 

COULD    C,    E-M-F    BOOSTER    SYSTEMS. 

SALES  OFFICES : 

Boston,  89  State  Street  Chicago.  Rookery  Building  New  York,  25  West  33<1  Street 

Century  Electric  Compaay,  San  Francisco,  Cal.  Pittsburg  Engineering  Company,  Pittsburg,  Pa. 

WORKS:    DEPEW,  N.  Y. 
BULLETINS  FURNISHED   ON  APPLICATION. 


CLASSIFIED    INDEX   OF    ADVERTISEMENTS. 


Acc't  Books,  Perpetual. 

Jones  Perpetual  Ledger  Co. 
Adjusters,  Cord, 

Crescent  Co. 

Incandes.  El.  Lt.  Manip  Co. 
Adfastters,  inc.  tramps. 

Inc.  El.  Lt.  Manipulator  Co. 
AncliorB  (Tel.  &  Tel.) 

Matthews  &  Bro..  W.  .N. 
Annunciators. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Batteries  and  Jars. 

Central  Electric  Co. 

Edison  Mfg.  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Roche,  Wm. 

Wesco  Supply  Co. 

We&tern  KlectrLc  Co 

Western  Elec.  Supply  Co. 
IKells,  Buzzers,  Etc. 

Central  Electric  Co. 

Rlectric  Aonllance  Co. 

ManbattHH  Elec  Supply  Co. 

Wesco  Surply  Co. 

Wesiern  Eleciric  Co. 

W&^tern  Elec  Supply  Co. 
Keif  Dressiog. 

Uixon  Crucible  Co.,  Jos. 

Leatner  Preserver  MEg.  Corp. 

Beitius;. 

Leather  Preserver  Mfg.  Corp. 

Blowers. 

Sturtevant  Co..  B.  F. 
Boiler  Compounds. 

Dearborn  Drug  &  Chem.  Wke. 

Boilers. 

Babcock  A  Wilcox  Co. 
Qlinols  Maintenance  Co. 

Books.  Electrical. 

Electrician  Publishing  Co. 

|{  rashes. 

(jeniral  Electric  Co. 
Soban  Elec.  Mfg.  Co. 
Holmes  Fibre-Graphite  Co. 
Western  Electric  Company. 

Cable  «  angers. 

National  Tel.  Supply  Co. 
Western  Electric  Co. 

Cables.  (See  Wires  and  Cables) 
Carbons*     Points     and 

Plates. 

Central  Electric  Co, 
Chlcag;o  Edison  Co. 
Consumers  Carbon  Co. 
Dickey -Sutton  Carbon  Co. 
Electric  Appliance  Co. 
National  (jarbon  Co. 
RelBiuger,  Hugo. 
Wesco  Supply  Co. 
Western  Elect.  Supply  Co. 

Castingrs. 

New  England  Butt  Co. 
Smith  Co.,  S.  Morgan. 

Chains. 

Jeffrey  Mfg.  Co. 

Circuit  Breakers. 

Cutler-Hammer  Mfg.  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
Western  Electric  Company. 
Westlnghouse  El.  &  Mfg.  Co. 

Coal    and    Ashes     Hand- 
ling Itlachinery. 

Jeffrey  Mfg.  Co. 
Colls  and  Kla&rnets. 

Varley  Duplex  Magnet  Co. 
Western  Electric  Co. 
Commutator  Compound. 

Allen  Co..  L.  B. 
Egan,  J.  J 
McLennan  &  Co.,  K. 

Conduit  and  Conduits, 

Alphaduct  Mfg.  Co. 
American  Circular  Loom  Co. 
American  Conduit  Company. 
American  Stone  Conduit  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Field,  G.  J. 

Pittsburg  Sewer  Pipe  &  Con- 
duit Co. 


£pra«rue  Electric  Co. 
Wesco  Supply  Co. 
Western  Elect.  Supply  Co. 

Conduit  Rods,  Coupling* 

cope,  T.  J. 

Contractors  and  Electric 
lA^ht  Plants. 

Crocker- Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  Elec.&Mfg.Co. 

Cross-Arms,     Pins     and 

Brackets, 

Berthold  &  Jennings. 
Central  Electric  Co. 
Central  Manufacturing  Co. 
Eccleston  Lumber  Co. 
Manhattan  Elec.  Supply  Co. 
Standard  Pole  &  Tie  co. 
Towers  Pin  &  Bracket  Co. 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elect.  Supply  Co. 

Cnt-Outs  and  Nwltches, 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Crouse-Ulnds  Electric  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Go. 
Hart  Manufacturing  Co. 
Manbattan  Elec.  Supply  Co. 
Wesco  Supply  oo. 
Western  Electric  Co. 
Western  Elect.  Supply  Go. 
Westlnghouse  El.  &  Mfg.  Co. 

Oynomos  and  Motors. 

(jentral  Electric  Co. 
Croc  Iter -Wheeler  Co. 
Dustin  Co.,  Ghas.  E. 
Ewing-Merkle  Elec.  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Illinois  Malntenanc*  Co. 
Jones  &  Son,  J. 
Mechanical  Appliance  Ca 
National  Electric  Co. 
Northwestern  Electric  Co. 
Sprague  Electric  Co. 
Stow  ManuEacLuring  Co. 
Sturtevant  Co.,  B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Eiec.  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El,  &  Mfg.  Co. 

Economizers,  Pnel 

Green  Fuel  Economizer  Co. 

Electric  Heating  Appl. 

American  Elec.  Heater  Co. 
Simplex  Elec.  Heating  Co. 
Western  Electric  Co, 

Electric  Railways, 

Crocker- Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Electrical  and   mechan- 
ical Ensineers. 

AUoway  Electric  Co. 
Arnold  Elec.  Power  Slat'n  Co. 
Badt.  P.  B. 
Baker  &  Co.,  W.  E. 
Brown,  Chas.  L. 
Bryan,  Wm.  H 
Burch   Edward  P. 
Butterfield  J.  F. 
Byllesby  A  Co.,  H.  M. 
Byrne  Const.  Co..  M.  P. 
Carman  ACo.,  Chas.WhItney. 
Crumb  A  Company,  W.  H. 
Emmons  Elec.  Const.  Co. 
Felt  A  Co.,  Chas.  E. 
Freeman  &  Co.,  Ernest. 
General  EnglneerIngCo.,The 
Humphrey,  Henrv  H. 
Jackson.  D.  C.  A  W.  B. 
Kohler  Brothers. 
Sargent  &  Lundy. 
Schott,  W.  H. 
Stanton,  Le  Roy  W. 
WUmerdIng,  C.  H. 


Electrical  Instruments, 

(Recording  and  Testing.) 

Central  Electric  Co. 

Diamond  Meter  Co. 

Duncan  Elec.  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Elec.  Specialty  Co. 

Jewell  Electrical  Inst.  Co. 

Machado  A  Roller. 

Norton  Elec'l  Instrument  Co. 

Plgnolet,  L.  M. 

Stanley  Instrument  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Eiec.  Supply  Co. 

Westlnghouse  El.  &  Mfg., Co. 

Weston  Electrical  Inst.  Ob. 
Electro- Plating  Ilach'y. 

Crocker-Wheeler  Company. 

General  Electric  Co. 
EleTators-Conveyors. 

Jeffrey  Mfg.  Co. 

Engines,  C^as  and  Oaso- 
Une. 

Lowell  Model  Co. 
WooUey  Fdy.  A  Mach.  Wks. 
Engines.  Steam. 

Allls-Chalmers  Company. 
Dustin  Co.,  Chaa.  E. 
Illinois  Maintenance  Co. 
Sturtevant  Co.,  B.  F. 
Tod  Company,  William. 
Engravers . 
Illinois  Engraving  Co. 

Fans  and  Fan  JUotors. 

Central  Electric  Co. 
Crocker-Wheeler  Company. 
,  Edison  Mfg.  Co. 
Ewing-Merkle  Elec.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 
Fibre. 
Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

Files. 

BarnettCo.,  G.  &H. 

Fire  Extlngnisliers, 

Monarch  Fire  Appliance  Co. 

Fixture^.  Oas  and  Elec. 

Beardslee  Chandelier  Mf  g.Co. 

FFashers. 

Reynolds  El.  Flasher  Mfg. Co. 
Flexible  Shafts, 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co.,  B.  F. 

Fuses  and  Fuse  IV^ire. 

Central  Electric  Co, 
Chicago  Die  A  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg.Co. 
D.  &  W.  Fuse  Company, 
■^lectrlc  Appliance  Co. 
Manhattan  Elec.  Supply  Co 
Wesco  Supply  Co. 
Western  Eieccric  Company. 
Western  Elect.  Supply  Co. 
Globes,    Reflectors    and 
Shades. 
American  Refl.  A  Lighting  Co. 
Fostoria  Incan.  Lamp  Co. 
McLeod,  Ward  A  Co. 
Pardrldge  Shade  A  Refl.  Co. 
Phoenix  Glass  Co. 
We.sco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

€^raphlte  Specialties, 

Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre-Graphite  Co. 
Heating   (Exhaust 
Steam). 

Amer.  District  Steam  Co. 
Heating     and    Tentilat- 
ing  Apparatus. 
Sturtevant  Co.,  B.  F. 
Holders,  Inc.  liomps. 
Incandesent    Electric   Light 
Manipulator  Co. 
Inspection  A  Insurance. 
Hartford   Steam    Boiler  In- 
spection A  Insurance  Co, 


Insulating  machinery. 

Hanson  A  Tunellus  Mach. Co, 
New  England  Butt  Co. 
Insulators  and   Insulat- 
ing materials. 

Akron  Smoking  Pipe  Co. 
American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
Kartavert  Mfg.  Co. 
Manhattan  Elec.  Supply  Co. 
Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  (3o. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  Vitrified  Cond.  Co. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co, 
Wesco  Supply  Co. 
Western  Electric  Go. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 
Lamps,  Arc, 

Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co, 
Gregory  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
Nernst  Lamp  Co. 
O^born-Morgan  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouee  El.  A  Mfg,  Co. 

Ijamps,  Incandescent, 

Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Columbia  Incan.  Lamp  Co. 
Economical  Elec.  Lamp  Co. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept. 
Electric  Appliance  Co. 
Ewing-Merkle  Elec.  Co. 
Fostoria  Incand.  Lamp  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Nernst  Lamp  Co. 
Sawyer- Man  Elec.  Co. 
Shelby  Electric  Co. 
Standard  Elec'l  Mfe.  Co. 
Sterling  Electrical  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Lamps,      Incandescent— 
Beplacers  &  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 

liamps,  Nernst. 

Nernst  Lamp  Co. 

LightniiuE  Arresters, 

Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wavne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
Western  Electric  Co. 

liinemen's  Climbers. 

Klein  A  Sons.  Mathlas. 

magnet  Wires. 

(See  Wires  and  Cables.) 
mechanical  Draft. 

Sturtevant  Co.,  B.  F, 
mica. 

Chicago  Mica  Co. 

Mica  Insulator  Co. 

Munsell  &  Co.,  Eugene. 
mining  Apparatus,  Elec. 

Crocker- Wneeler  Company. 

General  Electric  Co. 

Jeffrey  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
motors.  (See   Dynamos    and 

Motors). 
Nippers  and  Pliers. 

Klein  &  Sons,  Mathlas. 
Patent  Attorneys, 

Johnston,  Thomas  J. 


Phosphor  Bronze. 

Phosphor  BronzeSm,Co.,Ltd. 

Platinum. 

American  Platinum  Works- 
Baker  &  Company. 

Poles  and  Ties, 

BeUler  A  Co.,  Francis. 
Berthold  A  Jennings, 
Brooks,  Hall  L. 
Carney  Bros.  Co. 
Eccleston  Lumber  Co. 
Fowler,  John  H. 
Fowler-Jacobs  Company. 
Kellogg  Switch.  A  Sup.  Co. 
Lindsiey  Bros.  Co. 
Loud's  Sons  Co.,  H.  M. 
Maltby  Lumber  Co. 
Maus  A  Co.,  H.  H. 
Morse  Cedar  Co. 
Mueller  Company,  William. 
Page  A  Hill  Company. 
Perrizo  A  Soni. 
Phelan,  D.  W. 
Pittsburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Standard  Pole  A  Tie  Co. 
Standard  Tie  Company. 
Sterling  A  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co.,  The. 
Western  Lumber  A  Pole  Co. 
Whitmore,  A.  E. 
Worcester  Co.,  C.  H 
Polish  (metal), 
Hoffman,  Geo.  W. 

Porcelain. 

Akron  Smoking  Pipe  Co. 
PoTrer  Transmission 
machinery, 

Jeffrey  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

Stilwell-Blerce  Smith- Vaile. 
FuUeye, 

Smith  Co.,  S.  Morgan. 

Stilwell-Blerce  Smith- Valle. 
Bail  Bonds. 

American  Steel  &  Wire  Co. 

Rail  Joints, 

Continuous  Rail  Joint  Com- 
pany of  America. 

Refl^ners. 

Gt.West.Smelt. A  Refining  Co. 

Re  -  IVinding— Repairs. 

Chicago  Edison  Co. 
Gregory  Electric  Go. 
Northwestern  Electric  Co. 
Pierson  Electric  Co. 

Rheostats. 

Cutler-Hammer  Mfg.  Co. 
General  Eleetrtc*Go:~ 
Gen'l  Inc.  Arc  Lt.  Co. 
Western  Electric  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Schools  and  Colleges. 

Electrical  Engineer  Inst. 

Second-Hand  mach'y, 

Dustin  Co.,  Chas.  E. 
Gregory  Electric  Co. 
111.  Maintenance  Co. 
Matthews  &  Bro..  W.  N. 
Northwestern  Electric  Co. 
Pierson  Electric  Co. 
Walsh's  Sons  &  Co. 
Sheet  Brass  and  Copper. 
Plume  A  Atwood  Mfg  Co. 

Slate. 

Monson  Burmah  Slate  Co. 
Young,  A   B. 

Sockets  &  Receptacles. 

PaisteCo.,  H.  T. 
Yost  Elec.  Mfg.  Co. 

Soldering    Sticks.  MaitN 
and  Paste* 

Allen  Co.,  L.  B. 
Crescent  Co. 
Western  Electric  Co. 

Speaking  Tubes. 

Central  Electric  Co. 

Electric  Appliance  Co 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co, 
Speed  Indicators. 

Weston  Electrical  Inst  Co. 
Springs. 

American  Steel  A  Wire  Co. 


Storage  Batteries, 

American  Battery  Co. 
Electric  Storage  Battery  Go. 
Gould  Storage  Battery  Co. 
Supplies,  Oeneral  Blee, 

Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
Ewing-Merkle  Electric  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Sn^itchboards. 
Crouse-Hinds  Electric  Co. 
Gen.  Jncand.  ire  Light  Co. 
Walker  Electric  Co. 

Telephones,  Telephone 
material  and  Switch- 
boards. 

American  El.  Telephone  Co. 

Automatic  Electric  Co. 

Central  Electric  Co. 

Fahnestock  Transmitter  Co. 
cHoltzer-Cabot  Electric  Co. 

International  Tel.  Mfg.  Co. 

Kellogg  Switchb.  A  ^p.  Co. 

Manhattan  Elec.  Supply  Co. 

Moon  Mfg.  Co  ,  The. 

Murdock  &  Co.,  Wm.  J. 

NatioLal  Elec.  Signalling  Co. 

Sterling  Electric  Co. 

Stromberg- Carlson  Tel.M.  Co. 

Swedish-American  Tel.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co, 
Toggle  Bolts. 

Wngley  &  Co.,  Thos. 
Tools. 

Klein  A  Sons,  Mathlas. 

Western  Electric  Co. 
Transformers. 

Central  Electric  Company. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Works,  Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Kuhlman  Electric  Co.   • 

Manhattan  Elec.  Supply  Co. 

National  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Trucks,  Electric  Car. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co 
Turbine  s.  TTater  Wheels 

Leffel  A  Co.,  Jas. 

Smith  Co.,  S.  Morgan. 

Stilwell-Blerce    Smlth-Tal]  a 
Tarnishes. 

Sterling  Varnish  Co. 
Tulcanlzed  Fibre. 

Vulcanized  Fibre  Co. 

W^lrelessTeLApparatns. 

Clark  Wirel.TelA  Tel.  Co.,T.E. 
National  Elec  Signalling  Co. 
W^ire    measuring    ma- 
chines. 

Minneapolis  Elec.  A  Const.  Co. 
Wires  and  Cables— mag- 
net Wires. 

American  Electrical  Works. 
Amer.  InsuLWlre  ACableCo. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Columbus  Ins.  Wire  A  Brass 

Co. 
Crescent  ins.  Wire  ACbl.  Co. 
Electric  Appliance  Co. 
Empire  Wire  Co. 
General  Electric  Co. 
na?;ard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
India  Rubber  A  Qutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co, 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co 
Okonlte  Co.,  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co. 
Plume  A  Atwood  Mfg.  Co. 
Roebllng's  Sons  Co.  J.  A, 
Safety  Ins.  Wire  A  ('able  Co 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Waclark  Wire  Co. 
Wesco  Siinply  Co 
1  Elect  " 


I^o**    .Ai.lf>]rx^1:%et:lO0il    IxxdesK:    of    A.CL^G>trtX^G>txxG>xx'tsk    ^&&    'B^&l&g    3« 


Western  Electric  Company. 
Western  Elec.  Supply  Oo. 
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3e:      imuerimbero 

O  A  R  BO  IM  S 


BEST  LIGHT 


STEADIEST   LIGHT 


LONGEST  LIFE 


LEAST    DUST 


•TRADE     MARK- 


REMAIN  THE  STANDARD  OF  THE  WORLD  FOR  ALL  ARC  LIGHTING  SYSTEMS, 
BECAUSE  they  cannot  be  equaled  in  QUALITY  or  EFFICIENCY,  producing  the 
highest     standard     of      candlepower      in     proportion    to    the    current   consumed. 


HUGO  REISINGER,  Sole  Importer, 


1  1   Broadway,  NEW  YORK. 


J 


Made  at   that 


-~_~  v,,-^(i*^     celebrated     clay 

FIEID-CL/^CDnDUlIS]  --ter 

Brazil, 
Ind. 

Also  at  Akron,  Ohio,  Shawmut,  Pa.,  and  in  New  Jersey.     Address  Our 
WESTERN    AGENCIES 


F.  B.  BADT  &  CO., 

Monadnock  Block,  Chicago,  III. 


W.  G.  NAGEL  ELECTRIC  CO., 
Toledo,  Ohio. 


STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago,  111. 


Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturers  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2,  3,  4  AND  6  DUCT. 

Superior  Conduits  for  under- 
ground wires  a  specialty. 


i 


General  Office  and  Factory: 
PITrSBURG,    KAN. 


Branch  Office  and  Sale  Yard:    2417   East    18th    Street,   KANSAS  CITY,    MQ. 


MODERN  METHODS  IN 


the  construction  of  underground  electrical  work- 
created  the  demand  fora  light,  strong  and  durable 
conduit ;  electrolysis,  gas  and  water  proof  ;  easy  to 
lay  and  economical  to  maintain. 


Bituminized 
Fiber  Conduit 


contains  all  these  qualities.  This  is  demon- 
strated in  its  use  by  electric  light,  power,  tel- 
egraph, telephone  and  street  railway  systems. 

ESTIMATES  ON  THE  COST  OF  INSTALLATION 
FURNISHED  ON  APPLICATION. 


An  Illustrated  Booklet  Free 


American  Conduit  Company 


170  Broadway, 
NEW  YORK 


822  Manhattan  Building, 
CHICAQO 


336  Macy  Street, 
LOS  ANGELES 


ELECTRICITY  FOR  EN6INEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  $2.60. 


ELECTRICIAN  PUBLISHING  CO. 


SIO  Marquette  Building, 


OHICAOO. 


Stanley    Recording    Wattmeter    for    Alternating    Current    Circuits 


UirU    01  ICC    Balanced  Thrust- Model  H— Metal   or  Glass  CoverAIr    \f\\kl    DDIPr 

nlUn    bLAOO       light;  Moisture  Tight;  Dust  Tight;  Insect  Tight.       LUI?    rnluL 

Mo  Jewel  Wear  From  Hawnmer  or  Side  Thrust. 

LiiEht»-8t  ftVifiht  Moving  Parts  Perfect  Sprinfi  Support  Highest  Effective  Torque 

So  Change  Braiding  .\ir  Cap  by  Temperaturf; 

Complete  Magnetic  Shield  Against  Short<CircuUs 


Perfect  Seal  Protection  Against  Tampering  Compensation  for  Inductive  Lag 

\o  "Kicking"  or  "Pusher"  Auxiliary  Friction  Devices 
Simple;  Durablet  All  Parts  Readily  Accessible 

Pre-Eminen(Iy  the  Best  Contact  Bearing  Meter 
Competition  on  Merits  Challenged 
Ranks  Next  to  Stanley  Magnetic  Suspension  Wattmeters 


T  A  IM 


Send  for  Bulletins  Illustrating  and  Describing  Meters. 

Y       INS-TRVJIVIEIM 


Manufactory  an<J 
Sales  Offices: 


GREAT  BARRINGTON,  MASS.,  U.  S.  A, 


FOR  PACIFIC  COAST, 

Jno.    ;nartin    &    Co. 

69  to  7.5  New  Montgomer.v  St.,  San  rranclsco.  Ca 
Douglass  BuUdlot;.  Lo:>  Angeles,  Cal. 
Pioneer  Building.  Seattle.  Wasb. 


FOR    COLORADO,    IDAHO,    MONTANA, 
WVOMINQ,  NEW  IV}eXICO,  UTAH, 

The    Heiiclrie  -  Itolthoff    ITIanfg. 
and    Supply    Co. 

Denver,  Colorado. 


European  Office: 
No.  23  Boulevard  des  Italfens,  Paris,  France. 


FOR  MEXICO, 

"Victor   51.    Braschi   Jt   Bro. 

El  Almacen  de  Las  Mlnas. 
Apartado  830,  Mexico ,  City. 
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H.  N.  FENNER,  President 

IVIacHinery  fo 

Braiding,  Taping,  Winding,  Twinni 

304  PEARL  STREET, 

J.  F.  BLAUVELT,  Agent 
MANUFACTURERS  OF 

r   Insula-tins 

RUSSELL  W.  KNICHT,  Treasurer 

FT    COIVII=»AIMY 
Elec-trical    ^A/iro8 

Measuring  Machines.   Cable  Covering  Braiders 

PROVIDENCE,  R.  1.,  U.  S.  A. 

ng,  Cabiing,  Stranding,  Polishing  and 
■ME     CASTIIMOS     A     S|B| 

.   - 

250  VOLT 
ROSETTE 

for 

CONGEALED  WORK. 

An  entirely  new  idea  and  a 
"much  needed"  specialty. 

Neatest  possible  design  and 
absolutely  safe.  A  free  sample 
of  course.     You  need  to  see  it. 


H.  T.  PAISTE  CO., 


PHILADELPHIA 


I) STORAGE 
CELLS 


"AMERICAN 


ARE  THE  BEST.     Send  lor  de.crlptiM  Circular. 

AMERICAN  BATTERY  CO., 

ECT-o  ia59.  I7<  S.  Clinton  St.,  Chicago. 


STERLINC    EXTRA    INSULATING    VARNISH. 

Storllne  Extra  Black  Finishing:  Varnl.h, 

Sterllns  Black  Air  Drylnir  Varnlah, 

Sterling  Black  Core  Plate  VarnUh. 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 

Plltsburg,  Pa.,  U.  S.  A.  Brougham  St.,  Blacklrlars  Road,  Sallord,  Manchestar,  Englini. 


NEW  PRICES 

New   net  prices  on  all  goods  contained  in 
our  SSO-^page  catalogue  No.  14.    Send  for  It. 

MANHATTAN  ELECTRICAL  SUPPLY  CO 


New  York 


Chicago 


Send  your  Book  Orders  to 

ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  Ttlrie-,,  Ctiif'SEfO. 


MAGNET  WIRE 


ROUND, 
SQUARE 

AND 
RECTAN- 
GULAR. 


TRADE  HARK. 


UANUFACTUKED  BY 


Columbus  Iflsulatfid  Wire  and  Brass  Co. 

COLUMBUS,  OHIO. 


''0=M"  ENCLOSED 
ARC  LAMPS 

FOR  ALL  CIRCUITS. 


SIMPLE, 
DURABLE, 
EFFICIENT. 


SEND  FOR 
BULLETINS. 


THE  OSBORN-MORQAN 
COMPANY, 

CLEVELAND,     ■       -    -     OHIO. 


ELECTRICAL  ENGINEER- 
ING lAUGHT  BY   MAIL. 

Write  for  our  free  IllUfltrated  Book. 
"Cao  I  Become  an  Electrical  Eniliter?** 

We  teach  Electrical  Eni^neeiioK,  Elec- 
trie  Lighting,  EtectHc  Hallways,  Mechan. 
leal  Englneeiing,  Meobanickl  Drawing, 
etc.  at  your  home,  b>  mall.  loBtltnte 
indorsed  by  Thos.  A.  EdlBon. 

Electrical  Engineer  Institute, 
Dept.  K.  240-242  W.  23d  St.,  New  York. 


*•*■••••••••••••••••••*•••* 

i  Whitney  Instruments  ? 


are  made  In  many  styles  and  types.    We 
have  a  complete  tine  of   switchboard  and 

portable 

VOLTMETERS,    AMMETERS, 
OHMMETERS,    WATTMETERS, 

for  direct  and  for  alternating  current.    All 
of  our  apparatus  is  thoroughly  guaranteed. 

Write  for  Catalogue  and  discounts  to 


*  Machado  &  Roller  j 


Sa3  Broadway, 
HEW  YORK  CITY,  M.  Y. 

Or  to  your  nearest  SUPPLY  HOUSE. 


READ  THE 


ELECTRICAL  PAPER. 


Nothing  is  so  Essential  in  Electrical  Machinery  as  RELIABILITY 
And  Nothing  Contributes  so  Much  to  Reliability  as  SIMPLICITY 


I 
I 


THE    WARREN    ALTERNATOR 

Is  Simplicity  Itself  Having  no  Brxishes  or  Commuta-tor  a.nd  no  R.evolving  Wire. 

BULLETINS  ON  APPLICATIO  N T  HEY  TELL  YOV  ABOUT  IT. 


SANDUSKY,  OHIO,  U.  S.  A. 


Rumsey  Electrical  M'fs' Co.,  H.  B.  Coho  &  Company.  Western  Electrical  Supply  Co..  C.  W,  Hobion. 

1211  Filbert  St.,  Philadelphia,  Pa.  114  Liberty  St.,  New  York.  St.  Louis,  Mo.  Waco,  Texas. 

A.  M.  Searles.  C,  A.  Cotton,  O.  A.  Wilbur  &  Co., 

1200  Fisher  Bldg.,  Chicago,  111.  129  Pearl  St.,  Boston,  Mass.  183  Crocker  Hldg.,  San  Francisco,  CaL 

Carter  &ailleBple  Electric  Co  ,  Z.  C.  Miles  &  Piper  Co.,  W.  I.  Gray  &  Co., 

Atlanta,  Ga.  Seattle,  Wash.  Minneapolis,  Minn. 
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THE  SMITH-VAILE  ELECTRIC  TRIPLEX  PUMPS 


afford  an  excellent  means  for  pumping  water  for  House  service,  Hydraulic  Elevator  service 
Factories  and  Mills  desiring  an  independent  water  supply,  also  for  Mine  Work  and    :     :     : 


WATER  WORKS  SUPPLY. 

Can  be  located  wherever  electric  current  Is  available,  and  require   little  or  no  attention 
after  once   installed.      We  make  steam  and  power    :      :::;::::::::: 

PUMPING   MACHINERY  FOR   ALL   PURPOSES. 


Jet  and  Surface  CONDENSERS,  Feed  Water 
Heaters  and  Victor  Turbine  Water  Wheels 

THE   STILWELL-BIERGE  &  SMITH-VAILE  CO., 

DAYTON,  OHIO,  U.  S.  A. 

New  York:  141  Broadway.  Chicago:  311  Dearborn  St.  Boston:  73  Oliver  St. 

Philadelphia:  619  Arch  M.  Cleveland:  1116  New  England  Bldg.  Baltimore:  1107  Continental  Trust 

New  Orleans:  304  Hennen  BIdg.  Bidg. 

Sales  Agents:  FREDERIC  NELL.  97  Queen  Victoria  St.,  London,  Bng.    B,  P.  AUSTIN,  Smith  BIk.,  Pittsburg. 


The  Bossert  Electric  Construction  Co. 

MANUFACTURERS  OF 

STEEL  OrXLET  AND  JUNCTION  BOXES, 
B^nTCHBOAICl>S,   PASTEIi    BOARDSii,    SWITCHES,    £TC. 


:>«^    'V^RK. 


HANSON  &  TUNEUUS  MACHINE  CO. 

DeslgTDera  and  Baildera  oT- 

Insulating,    Cabling 

and  Special 

MACHINERY  FOR  ELECTRICAL  PURPOSES. 

232-234  S.  Clinton    St.,   Chicago. 


Electric  Heating  Apparatus 

SEND  FOR  64-PAUE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 

Cambridgeport,  Mass. 
CniCAaO.  Monadnock  Block. 


ALL 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


Western  Electric  riotors  in  plant  of  Anheuser- 
Bush  Brewing  Co.,  Satnt  Louis. 


DIRECT   CURRENT 


MOTORS 

—and— 

Generators 


ALL  SIZES. 


Western    Electric    Company, 


CHICAGO 
PHILADELPHIA 


HEW  YORK 
DENVER 


SAINT  LOUIS 
KANSAS  CITY 


1  GENERAL  ELECTRIC  COMPANY'S 


5c 


Series  Alternating 

Street  System 


Enclosed    Arc    Lamps   and    Series 
Incandescents  on  the  same  Circuits 

Arc  or  Incandescent  Lamps  may  be  used  according  to  re= 
quirements  of  each  location  and  both  run  on  the  same  circuits. 


General  Office:    SCHENECTADY,  N.  Y. 

Chicago  Office  :  Monadnock  Block  Sales  Offices  in  all  Large  Cities 


iPir  irKi<"i<"KJ^««"><'s«':«'j^»^^9^>^s«'J^s^:«'s*"»^J^'*''«''«'*^»^»^»^'^>*"'*'»^'^'''»*'*^'^'*''^'^'^'^'^*'"'*''*''^'^'^'^ 
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To  make  a  bargain  it  is  neces= 
sary  to  keep  one  eye  on  quality 
and   ttie  otlier   eye    on    price, 

and  it  either  one  is  off,  we  suggest  tlie  use  of  specs.  Pacicard 
Lamp  prices  are  low  for  the  best  lamp  made.  It's  simply  a 
matter  of  correspondence  to  obtain  price,  reasons  for  superior 
quality  and  our  guarantee  proposition.  Special  reasonable 
proposition  made  on  first  barrel  on  yearly  contract. 


ELECTRIC  APPLIANCE  COMPANY, 

CHICAGO. 


WE    PUT    THE    MICA    POOL 
OUT    OF    BUSINESS! 

CHICAGO  MICA  CO. 

VALPARAISO,    IND. 


SPARKING 


a  tire. 


Reduces  the  working    CBoacliy   of   a 
motor  or  dynamo,  weara  out  the  com- 
mutator,  wastea  power  and  may  cauae 
All  thia  may  be  avoided  It  you  uae       ....... 

The  only  article  that  will  PREVENT 
SPARKING.  Win  keep  the  commu- 
tator  In  eood  condition  and  PRE- 
VENT CUTTING. 

Absolutely  Will  Not  Gam    The    Brushes. 


60  Cents  per  Stick.  $6.00  per  Dozen. 

SEND  k-OR  FREB  SAMPLE  STICK. 

For  sale  by  al'  supply  houses,  or 

K.  IMcLENNAN  &  CO.  Sole  Wanutacturers,  909,  lOO  Washington  St.,  Chicago. 


It  will  put  that  high  gloss  on  the 
Commutator  you  have  so  long  sought 

•Iter. 


INDIA  MICA 


We  import  directly  from  India  and  handle  the  output  of 
the  best  mines.  A  large  stock  constantly  on  hand  enables 
us  to  make  prompt  shipments.  ALL  OTHER  QUALITIES. 
Prices  low. 

EUGENE  MUNSELL  &  COMPANY, 

NEW  YORK  AND  CHICAGO. 


For  Porcelain  or  Clay  In- 
sulating Specialties,such  as 
Bushings,  Knobs  or  Cleats, 
Address, 

THE  AKRON  SMOKING  PIPE  CO., 

MOCADORE,  OHIO. 


Magnets  and  All  Kinds  of  Coil  Windings  of  Insulated  or  Bars  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GENL.  OFFICES:    CENTURY  BLDG  .NEWARK,  N.J. 

OVER  FIFTEEN  THOUSAND 
(I5,000)  MILES  IN  USE. 

HlEhest  Award  in  its  Class  at  Paris  Exposition, 
1900.  and  Pan-American  Exposition,  Buffalo, 
1901. 


EMPIRE  WIRE  COMPANY, 

riAONET      WIRE     AND     BARE 
AND    TINNED   COPPER   WIRE. 


AND  STOCK     i  *"  ^-  ^■^'^  BVRBN  ST. 


EDISON  MINIATURE  LAMP 


J 


are  made  in  more  than 
10,000  varieties, 

for  all  classes  of  work  in  Candelabra  and 
Decorative  Lighting,  Multiple  and  Series 
Burning  and  in  all  types  of  Battery  Lamps. 

Miniature  Sockets  and  Receptacles, 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Qeneral  Electric  Company,  Harrison,  N.  J. 


VOLT -AMMETERS, 

^  POCKET  SIZE. 

/BiS°.mjSJ  '"'  Testing  Batteries  and  Battery 
-*;«'9«r,;:  Circuits,  Locating  Faults, 
*      -^    Grounds,  etc. 

RELIABLE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

78-80  Cortlandt  St.,  KEW  YORK,  N.  T. 


AUTOMATIC 

DOOR 
SWITCHES. 

THESAMEHIGHGRADE 
AS  OTHER  SWITCHES 
BEARING  THIS 


MANUFACTURED  BY 

THE   HART    MFG. 

HARTFORD,  CONN. 


CO. 
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PRANK  N.  PHILLIPS.  President. 
''C.  H.  WAQENSEIL,   Trcasurcn. 


EUaENC  F.  PHILLIPB, 
Gencral  Manager. 


C.  ROWLAND  PHrLLIPS,  ViCE-PRKS. 
C.  n.  REMINGTON,  Jr.,  Sec  ,~ 


AMERICAN  ELECTRICAL  WORKS, 


PKOVIDESICE,  R.  I. 

BARE  AND  INSULATED  ELECTRICWIRE. 

ELECTRIC   LIGHT  LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

Kew  Vork  Store,  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store.  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Bra.nch.  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  1 1  Pine  Street,    •    NEW  YORK  CITY 


Patent  Causes.  Patent  Soliciting. 


"WOULDN'T  IT  FROST  YOU" 

If  the  Frosts  of  Spring  were  to  Work  Your  Guy 
■Anchors  out  of  the  Ground  ? 

Use  Stombaugh  Guy  Anchors 

AND    YOU    WILL    HAVE    NO   TROUBLE 
OF    THIS    KIND. 


W.   N.   MATTHEWS  &   BRO. 

„ ,  „  DISTRIBUTORS. 

603  Carleton  BIdg.  ST.    LOUIS 


Ammeters  and 
Voltmeters 


NORTON 

Higli-Grade  Instruuients  at  Moderate  Cost. 

Write  for  Civcular  and  Price  List. 

The  Norton  Electrical  Instrnment  Co,,  MASmelrl^'Mm? 

Agents. -KotilerBros., Chicago.  Ill  :  Newman-Spranley  Co..  New  Orleans,  La. 


*  ******  »•••••••••••••*•••» 

t  «CTID"   INCANDESCENT  t 


* 
* 

* 


STAR 


L  A   IVI  P  S  J 


SINGLE     AND     POLYPHASE 

TRANSFORMERS 


KUHLMAN  ELECTRIC  CO., 


Elkhart,  Ind. 


LONG  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 


c 


J  J  CGAN'S 

"ACME"  COMMUTATOR 
COMPOUND. 


NO  SPARKINC-NO   CUTTING 

Comraatator  always  bright.  40  per  cent,  saved  In  care  and  at 
tention  alone  Send  50c  for  trial  Btick  and  teBtimonials.  S5.00 
per  daz.    Free  sample.     Agents  winted. 

J.  J,   EGAN,   Hole  manufacturer, 

(.S3  W.  Ohio  St.,  Uhluago. 


-it     MADE    BV    THE    3IOST    SKILLED    T\ORKMEN.      )f 

J  STANDARD  ELECTRICAL  MFG.  t] 
t  COMPANY,     :     Niles,  Ohio.  $ 


Kinsman  Donble  Cylinder  Desic  Lamp 

Has  double  width  cylinder  to  take  two  lamps,  making 
a  bright  illuminationon  extra  long  desks. 
Lamps  as  \a.T%e  as  32  c.  p.  may  be  used. 

Send  for  illustraifd  booklet  and  quotation,  to 
eslernRepreseiHailves:  THOS.G.ORIER  CO..  128  W.Jackaon  Bd.,Chicago 
New  England  Rep.:    McKE^NEY  &  WATERBIIRY  CO.,  181  Franklin  St.,  Boston 
Pennsylvania  Rep  :  H.  P.  WHITE  CO..  Ltd.,  Wayne  Junclioo,  Philadelpiiia,  or  to 

SoleMfrs.  'yn  Thnmfe  <?ti-f pt     Mpmi/  Vni-lr     beware O"  spuR- 

and  Patentees     ^'     1  naiTieS   airCCl,    I'NCW    YOFK.    lous  IMITATIONS. 


A I      ■■*■■■  ELECTRIC&L 
Vl     II   VC  PURPOSES 
OL.A  I    E 'PLAIN  OR 
wtan  I    ■■.ENAMELED. 

THE  MOHSON.BURMAH  SLATE- CO. 

PORTLAND,    ME. 


FOR  ELECTRIC  WIREG. 

ALPHADUGT  MFG.  CO., 

522  W.  22d  Street,  NEW  YORK. 

Sales  Agencies: 
CHICAGO:   W.  M.  Porter, 

303  Fisher  Building. 
NEW   YORK:   William  S.  Brown, 

39  Cortlandt  Street. 
TORONTO:   C.  W.  Bongard. 
78  Bay  Street. 


Crimshaw. 


Raven  White  Core. 


Raven  Black  Core. 


ALL  OUR  WIRES  pass  inspection  and  carry  the atjove TRADE-MARKS  on  our  tags.    We  also  manufacture  Crimshawand  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
tI4.  116  &  118  Liberty  St.,  New   lork. 


BRANCHES:   j,      CHICAQO: 


I  192  DesplEines  Bt- 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO : 
33  Second  St. 


NATIONAL  CODF  STANDARD 

'0.  K,"  Weailerproof  fire. 
Slow  ■  Burning  Weatherproof 
and  Slow- Burning  fire. 


Prioes  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET.  R.  I. 


Cope's  Patent  Quick  Coupling  Conduit  Rod 

Remember  these  Rods  have  no  Lost  Motion. 


These  Couplings  are  of  Steel 
and  are  made  in  tiie  best  possible 
manner. 


Patented  February  24,  1903. 


Write  for  list  of  persons  using  these  rods— 150,000  sold  since  May, 
1902.     Made  in  3  ft.  and  4  ft.  lengths. 

Price,  3  ft.  75  cents;  4  ft.  85  cents. 


T.  J.  COPE, 


3244  North  Fifteenth  Street, 


Philadelphia,  Pa. 
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WAWTED,  FOR  SAXE  and 
rimilar  IVAHV  COIiVJUM  advtrtise- 
mentt  {jo  viords  or  less),  $1.^0  an 
insertion;  additional  -words  jc  each. 
POSITION  WABTTED  advertise- 
mfttts  {jo  Tvords  o*-  less),  $i.oo  an  in- 
sertion.',  additional  ■word&  2C  each. 


POSITION  WANTED. 

Would  like  position  as  superlniendent  or  gen- 
eral manager  of  good  power,  lightlog  or  water 
works  plant.  Thirty-eight  years  of  age.  mar- 
ried and  have  had  very  wide  experience  build- 
in?,  overhauling  and  operating  such  plants.  Am 
looking  for  permanent  position  with  good  future 
prospects,  with  salary  to  start  not  less  thau 
£1.500  per  year.  Address  BOX  287,  care  West- 
ern Electrician.  510  Marquette  lildg.,  Chicago. 


WANTED. 


An  alternator,  .30  to  70  K.  W.  single  phase 
2,200  volts  with  exciter,  engine  and  switch- 
board for  same,  either  direct  or  belt  connected. 
Entire  outfit  must  be  of  a  standard  and  late 
improved  type  machinery,  in  Al  condition,  not 
having  bee  a  reconstructed  or  worked  over. 
Would  prefer  machinery  that  is  in  operation  at 
the  present  time.  Will  be  pleased  to  correspond 
with  parties  having  an  outfit,  or  any  portion  of 
it  for  sale,  approaching  tbe  above  description 
and  can  give  satisfactory  reasons  I'or  wishine: 
to  dispose  of  it.  State  price.  SILVER  CITY 
BEER  &  ICE  CO.,  Silver  City,  N.  M. 


WANTED. 


One  single  phase  alternating  current.  125 
cycle,  1000  V.  130  K.  W.  or  over  dynamo,  either 
General  Electric,  Wesiingbouse  or  Stanley 
make.  State  price  and  conditioa  of  dynamo. 
Addicss,  BOX  285.  caro  Western  Electrician, 
510  Marquette  Bldg..  Chicago. 


WANTED. 


10  or  20  K.W.,  A.  C.  133  cycle  generator  com- 
plete with  exciter.  2000-volt  preferred.  Send 
price  and  description  to  O.  P.  SELLS,  Sterling, 
Colo. 


WANTED. 


Three  experienced  incandescent  lamp  sales- 
men ,  by  an  old  and  well-established  company  not 
In  the  trust.  Applicants  will  please  state  age, 
experience  and  ealary  wanted.  Address  BOX 
199,  care  Western  Electrician,  510  Marquette 
Bldg.,  Chicago. 


WANTED. 


An  incandescent  electric  lamp  salesman  to 
sell  a  high  grade  lamp;  no  objections  to  carry- 
ing as  a  side  line.  State  age,  electrical  experi- 
ence and  territory,  and  if  side  line,  state  prin- 
cipal line.  Address  MISSOURI  AMERICAN 
ELECTRIC  CO.,  3327-3329  Locust  St.,  St. 
Louis,  Mo. 


FOR   SALE. 

Electric  Light  and  Steam  Heating  Plant  with 
Machine  Shop  in  connection,  in  good  town  in 
Iowa  of  2.000  population.  Business  is  on  a 
good  piylng  basis  and  can  be  increased  25  per 
cent.  Ju3t  the  place  for  a  machinist  and  elec- 
trician. Good  reasons  for  selling._  Address  BOX 
286,  care  Western  Electrician,  olO  Marquette 
Bldg.,  Chicago. 


FOR   SALE. 

At  a  bargain,  one  34x60  left-hand  Corliss  En- 
gine in  excellent  condition.  Also  one  650-lb 
Morgan  A  Williams  Steam  Drop.  DAVENPuRT 
MACHINE  WORKS,  Davenport.  Iowa. 


FOR   SALE. 

6  K.  W.  Edison  220-volt  motor;  5  H.  P.  Eddy 
220-volt  motor;  1  H-P  Crocker-Wheeler  220- 
volt  mo  or.  WALSH'S  SONS  <Si  CO.,  261  Wash- 
ington St.,  Newark,  N.  J. 


FOR   SALE. 

Electric  light  plant  in  town  of  1,000  popula- 
tion. In  fine  shape  and  on  sound  financial 
basis.  I  did  not  want  lo  take  it  but  was  obliged 
to  and  now  want  to  sell  it.  New  generator  and 
thoroughly  overhauled  since  taking  possession. 
E.  E.  SECOR,  Buffalo  Center,  Iowa. 

FOR  SALE. 

One  second-hand  two-ply  endless  Shultz  belt 
74-ft.  long.  In  good  condition.  Also  fifty  4-ln. 
boiler  tubes  l6-ft.  long,  scale  removed.  KD- 
WARDS\'ILLE  ELECTRIC  LIGHT  .t  POWER 
CO..  EdwardsvUle.  111. 


If  You  Have  An 

ELECTRIC  LIGHT  PLANT 

On  Good  Paying  Basis 

In  Wisconsin,  Michigan,  Iowa,  IlUnoisorlndiana 
to  sell,  write  us.  Sold  four  past  month.  Can 
tarn  It  quickly.  Address  BOX  284.  care  Western 
Electrician,  510  Marquette  Bldg.,  Chicago. 


Bid!!i  for  iStreet  fjightiiig;. 

Bids  for  lighting  the  streets  of  Montlcello, 
Iowa,  will  be  received  until  December  19.  1903, 
by  the  CITY  CLERK  of  Montlcello,  Iowa. 


PROPOSALS  will  be  received  at  the  Bu- 
reau of  Supplies  and  Accounts,  Navy 
Department,  Washington,  D.  C,  until  12 
o'clock  noon,  December  29,  1903,  and  pub- 
licly opened  immediately  thereafter,  to  fur- 
nish at  the  Navy  Yard,  New  I'ork,  N.  Y., 
a  quantity  of  arc  lamps,  cable,  conduit  and 
fittings,  rubber  tape,  blue  denim,  bunting, 
hardware  and  hand  tools,  various  machine 
tools,  brass,  copper,  expanded  metal,  rivet 
and  structural  steel,  suction  hose,  gum 
gasket,  vulcanized  rubber,  alnminum  paint, 
vermilion,  neat's-foot  oil,  brass  and  cop- 
per pipe,  iron  pipe,  brass  and  iron  pipe 
fittings,  water  gauge  glasses,  valves,  pickles, 
green  coffee,  condensed  milk,  sirup,  tinned 
biscuit,  canned  salmon,  tinned  corned  beef, 
litmus  paper,  rubber  bands,  blank  books, 
memorandum  pads,  note  and  typewriter 
paper,  pens,  ink,  pencils,  blue  print  paper, 
miscellaneous  stationery,  parabolic  mirrors, 
varulsh  brushes,  cofCee  tins,  seine  twine, 
lamp  wick,  harness  leather,  leather  belt- 
ing, running  lights,  spruce  sticks,  glass- 
ware, hand  and  leg  irons,  oars,  bath  brick, 
and  fiat  wooden  cars.  Blank  proposals 
will  be  furnished  upon  application  to  the 
navy  pay  office,  New  York,  N.  Y.  11.  T.  B. 
HARRIS,    Paiimaster    General     U.    8.    N. 

11-30-03 


PROPOSALS  will  be  received  at  the  Bu- 
reau of  Supplies  and  Accounts,  Navy 
Department,  Washington.  D.  C,  until  12 
o'clock  noon,  December  29,  1903.  and  pub- 
licly opened  immediately  thereafter,  to  fur- 
nish at  the  Navy  Y'ard,  Washington,  D.  C, 
a  multi voltage  equipment  for  16-inch  and 
14-inch  gun  lathes,  eight  latlies  iji  all  to  be 
fitted.  Blank  proposals  will  be  furnished 
upon  application  to  the  Bureau  of  Sup- 
plies and  Accounts.  Navv  Department, 
Wasliington.  D.  C.  II.  T.  B.  HARRIS, 
I'aiimantcr  General    U.   »S'.  N.     12-2-03 


l»t    JYIort^ag^e    Bonds    to    the 
Extent  of 


$15,000 


at  a  very  attractive  fii^ure  of  20  year  5%  cou- 
pon, semi-annual,  May  and  November,  may  be 
had  by  addressing  for  particuars.  if  at  once, 
through  the  1st  National  Bank  of  Hickory  (N. 
C).  THE  THORNTON  LIGHT  &■  POWER  CO. 
FRANCFIISE,  on  which  tbey  are  based,  is  ex- 
clusive for  15  years  from  Oct.  23,  1903.  and  the 
amount  already  invested  Is  over  S32. 000.00. 
The  city  is  growing  very  rapidly  and  the  de- 
mand for  electric  power  is  vastly  increasing 


AS  SIMPLE  AS  ITS  NAME. 


-OF- 


The  Telephone 

By  J.  E.  HOMANS,  A.  M 

352  pages. 

Cloth,   Price  $1.00. 


An  up-to-date,  practical  treatise  on  the 
construction,  theory,  installation,  care 
and  naanagement  of  telephones  and  their 
appH^ances. 

Sent  prepaid  on  receipt  of  price. 

Electrician  Publishing  Co., 

510  Marquette  Building,       Chicago,  ill. 

^hegory: 

ELECTRIC  cof 

Jt-62  5.CLINT0N  5T.  CHICAGO 

All  dynamos,  moto-s,  meters  and  transformers 
listed  by  this  Company  are  at  their  warehouses 
ready  for  immediate  delivery. 

FOR  SALE 

at  a  bargain  if  taken  Immediately : 

I  -400  K.  W.  Westingiiouse  Alternator. 
1-200    "      Stanley  Alternator. 
2-160    "       General  Electric  Alternators. 
3-120    " 

2-t60    "       Westinghouse  600  V.  Railway  Genera- 
ton. 

Largest  stock  of  second-tand  electrical  appa- 
ratus in  this  country,  yend  for  our  monthly 
Bargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  guaranteed. 


FOR   SALE 


ALTERNATORS. 


AT    BARGAIN     PRICES. 

1—180  K.  W.  General  Electric,  single  phase,  60  cy.,  2080  V.  no  load,  2300  V.  full  load,  600  R,  p. 

M.,  selT-olllng.  compound  wound,  complete  with  exciter. 
1—120  K.  W    General  Electric  Alternator,  single  phase,  60  cy.,  2080  V.  no  load,  2300  V.  full 

load,  900  R.  P.  M..  self-oiling,  compound  wound,  complete  with  exciter. 
2—120  K.  W.  v.  Wayne,  single  phase,  140  cy.,  1000  V  ,  10.50  R.  P.  M  ,  complete  with  exciter. 
1--70  K.    W.    Thomson-Houston,  single   phase,    125  cy.,   IIUO   V.,   1070   R.   P.    M.,  seU-oillng, 

compound  wound,  complete  with  exciter. 
1—50  K.  W.  National,  single  pha^e,  125  cy.,  2000  V.,  1450  R.  P.  M.,  exciter  on  shaft. 
1-50  K.  W.  .Siemens  &  Halske,  single  jihase,  75  cy.,  2000  V.,  revolving  fteld,  1125  R.  P.  M. 

ILLINOIS   MAINTENANCE   COMPANY,  1625  Marquette  Bldg.,  Chicago. 


Works   quick  and  easy,     heeps  its    luster.  Holds   old  trade   and   i 

DETERIORATE.    ESTABLISHED    16  YEAR  S.  SOLD   BY' AGENTS    ili'yD   DEAL  ERS     ALU    OyER      THEWOn 


U.S. METAL  PO LIS n 


'OLISHES  ALL  METALS. 


^SaMp'lEs'eEWT'   TREE 

GEO.W.hOfFMAN 

:.WASMrNGTON  St.:  Indian  APOLis.lHG 


I  OFPICK   OF 

Town   Clerk 


A.  B.  KAUFMAN,    Clerk        ' 


D  or  TltVaTICK« 


Suminitville  Ind.J 
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You  are  spending  over  one- 
fifth  more  on  fuel  supply 
if  you  have  not  a 

GREEN'S 
ECONOMIZER 


in    your    plant     than    other 
—    -  plants  so  provided.  We  have 

testimonial  letters  from  thousands  of  users,  many  from  the  largest  elec- 
tric light  and  power  plants,  bearing  out  our  statement.  Just  how  we 
make  this  saving — how  we  keep  a  reserve  of  HOT  WATER  always  on 
hand  for  sudden  calls — how  we  save  in  boiler  repairs,  is  all  ex- 
plained in   our  free   booklet. 


THE  GREEN  FUEL  ECONOMIZER  CO., 


MATTEAlVAar, 


Sole  Manufacturers  in  the  U.  S.  A. 


New  Dynamo  Tenders'  Hand=Book. 

By  F.  B.  BADT. 

326  Pages:,  140  Illustrations.    Flexible   Cloth  Binding.    Size  of  Type  Pate 
5  1-3x3  inches.    Price  $i.oo. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  With  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  13,000  of  the  new. 

Electrician  Publishing  Co., 

510  Marquette  Building,  CHICAQO. 


CHICAGO    EDISON    COMPANY  REPAIR   SHOPS 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicited 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN 

OPEN    DAY   AND    NICHT. 


FIRST-CLASS    EQUIPMENT   THROUCHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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BOOKS 


flake  your  friend  or  yourself  a  Christmas  present  of 
an  electrical  book  chosen  from  the  following  list 
which  we  recommend : 

Price. 

Webb's  Telephone  Hand  Book,  cloth  binding $1.00 

Badl's  New  Dynamo  Tender's  Hand  Book,  cloth  binding 1.00 

Badt's  Incandescent  Wiring  Hand  Book,  cloth  binding 1.00 

Badt's  Bell  Hanger's  Hand  Book,  cloth  binding ...  1.00 

Badt's  Electric  Transmission  Hand  Book,  cloth  binding 1  00 

Dobb's  The  Inspector  and  Trouble  Man,  cloth  binding 1.00 

Steven's  Mechanical  Catechism,  cloth  binding 1.00 

Hawkins'  Catechism  of  Electricity,  leather  binding 2.00 

Practical  Electricity,  leather  binding.  2.00 

Thompson's  Polyphase  Electric  Currents,  cloth  binding 3  50 

Varley's  Electro-Magnet,  cloth  binding 1.00 

Buckley's  Electric  Lighting  Plants,  cloth  binding 3.00 

paper 1.00 

Hasklns'  Electricity  Made  Simple,  cloth  binding 1.00 

Haskins'  Transformer,  cloth  binding 1.2.5 

Houston's  2-volume  Electrical  Dictionary,   half  leather,    very 

cheap,  half  price 6.00 

Watson's  Electrician's  Handy  Book,  cloth  binding 3.50 

Trevert's  Armature  and  Magnet  Winding,  cloth  binding 1.50 

Trevert's  How  to  Build   Dynamo  Electric   Machinery,  cloth 

binding 2.50 

Trevert's  Experimental  Electricity,  cloth  binding 1.00 

Trevert's  Electricity  for  Students,  cloth  binding 1.00 

Trevert's  Electric  Railway  Engineering,  cloth  binding 2.00 

Trevert's  Electrical  Measurements  for  Amateurs,  cloth  bind- 
ing   1.00 

AUsop's  Telephones,   Their  Construction   and   Pitting,    cloth 

binding 1.25 

AUsop's  Bell  Construction,  cloth  binding 1.25 

Allsop's  Bell  Fitting,  cloth  binding 1.25 

AUsop's  Induction  Coils,  cloth  binding 1.25 

Bell's  Electric  Power  Transmission,  [cloth  binding 3  00 

Bell's  Distribution  for  Electric  Railroads,  cloth  binding 2.50 

Cushing's  Standard   Wiring   for   Electric   Light  and   Power, 

leather  binding 1.00 

Hanchett's  Modern  Electric  Railway  Motors,  cloth  binding. . .  3.00 
Houston  &  Kennelly's  Electric  Transmission  of  Intelligence, 

cloth  binding 1.00 

Houston  &  Kennelly's    Electrical   Measurements,    cloth   bind- 
ing    1  00 

Houston  &  Kennelly's  Electric  Heating,  cloth  binding 1.00 

Houston  &  Kennelly's  Electric  Arc  Lighting,  cloth  binding 1.00 

Houston  &  Kennelly's  Electric  Motor,  clolh  binding 1,00 

Houston  &  Kennelly's  Electric   Street  Railways,    clolh   bind- 
ing   1.00 

Houston  &  Kennelly's  Electric  Telegraphy,  cloth  binding 1.00 

Houston  &  Kennelly's  Electro  Therapeutics,  cloth  binding 1.00 

Houston  &  Kennelly's  Electricity  Made  Easy,  cloth  binding. . .  1.50 

Merrill's  Electric  Light  Specifications,  cloth  binding 1.50 

Practical  Electricity,  leather  binding 2.00 

Weber  The  Handy  Vest  Pock«t  Electrical  Dictionary,  cloth...  .25 

leather 50 

Wiener's  Dynamo  Electric  Machines,  clolh  binding 3.00 

Any  of  the  above    books  sent  prepaid   on    receipt   of    price. 
Write  for  free  book    catalogue. 

ELECTRICIAN  PUBLISHING  CO., 

SUITE    5IO,    MARQUETTE    BLOC, 
CHICAGO. 
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CKas.  £.  Dustin  Co.* 

11  Broadway.  -  -  NEW  YORK. 

Electrical  and  Steam  Machinery 

G.  E.  1000  RAILWAY  MOTORS. 

One  Hundred  G.  E.  1000  (35  H.  P.)  Street 
R.ailwaty  Motors,  all  in  excellent  second-hand 
condition  and  complete  witK  gears,  pinions  and 
geaLr  cases.    Write  for  prices. 

ALTERNATORS 

One  200  K.  W.  Ft.  W»yne  "Wood,"  1,100  volts,  140  cycles,  single-phase. 
One  180  K.  W.  General  Electric,  2,300  volts,  60  cycles,  single-phase. 
One  180  K.  VV.  Westinghouse,  2,300  volts.  60  cycles,  single-phase. 
One  150  K.  W.  Stanley,  1,100  or  2,200  volts,  133,  cycles,  two-phase. 
One  120  K.  W.  General  Electric,  1,040  volts,  125  cycles,  single-phase. 
One  120  K.  W.  General  Electric,  2,080  volts,  125  cycles,  single-phase. 
One  120  K.  W.  Westinghouse,  1,100  volts,  133  cycles,  single-phase. 
One  90  E.  W.  General  Electric,  2,300  volts,  60  cycles,  single-phase. 
Two  75  K.  W.  General  Electric,  2,100  volts,  60  cycles,  two-phase. 
One  60  K.  W.  Westinghouse,  2,200  volts,  60  cycles,  two-phase. 
One  60  K.  W.  Westinghouse,  1,100  volts,  133  cycles,  single-phase. 
One  60  K.  W.  General  Electric,  1,040  volts.  125  cycles,  single-phase. 
Three  35  K.  W.  Thomson-Houston,  1,040  volts,  125  cycles,  single-phase. 

RAILWAY  GENERATORS.  500-550  VOLTS. 

Two  500  K.  W.  General  Electric,  6-pole,  speed,  300  E.  P.  M. 
Two  300  K.  W.  General  Electric,  4-pole,  speed,  400  E.  P.  M. 
One  200  K.  W.  Westinghouse,  6-pole,  speed,  610  K.  P.  M. 
Two  200  K.  W.  General  Electric,  4-pole,  speed,  425  E.  P.  M. 
One  180  K.  W.  Westinghouse,  4  pole,  speed,  535  R.  P.  M. 
One'150  K.  W.  Fort  Wayne,  6-pole,  speed,  550  R.  P.  M. 
One  110  K.  W.  Eddy,  4-pole,  speed,  600  R.  P.  M. 
One  100  K.  W.  General  Electric,  4-pole,  speed.  650  R.  P.  M 
One  100  K.  W.  Walker.  4-pole,  speed,  760  R.  P.  M. 
Two  100  K.  W.  Edison,  bi-po'ar,  speed,  620  R.  P.  M. 
One  90  K.  W.  Thomson-Houston,  4-pole,  speed,  700  R.  P.  M. 
One  80  K.  W.  General  Electric,  4-pole,  speed,  700  R.  P.  M. 
Three  62  K.  W.  Thomson-Houston,  Type  D,  speed,  900  R.  P.  M. 

DIRECT-CONNECTED  UNITS,  125  AND  250  VOLTS. 

One  60  K.  W.  Eddy,  4-pole,  125-volt   generator,   with  13x12  Buffalo  Forge  engine 

Brand  new. 
One  60  K.  W.  Bergmann,  6-pole,  125-volt  generator,  with  12x14  Watertown  engine. 
One  50  K.  W.  Commercial,  6-pole,  125-volt  generator,  with  81^-13x12  Armington  & 

Sims  tandem  compound  engine. 
One  50  K.  W.  unit,  consisting  of  two  25  K.  W.  General  Electric.  4-pole,  125-volt  gene-- 

ators,  with  one  triple  Expansion  vertical  engine. 
One  25  K.  W.  General  Electric,  6-pole,  125-volt  generator,  with  9i^xlO  Armington  A 

Sims  engine. 
Two  25  K.  W.  Westinghouse,  6-pole,  250-volt  generators,  each  with  9x10  Ball  & 

VTood  engines. 

ENGINES. 

One  22  and  40x60  Watts-Campbell  Corliss  cross-compound,  600-800  H.  P. 

One  20  and  36x48  Wheelock  crosi-compound.  600-700  H.  P. 

One  14  and  17x36  and  42  Slater,  twin,  400-500  H.  P. 

One  24x48  Hamilton  Corliss,  450  H.  P. 

One  23x48  Harris  Corliss,  400  H.  P. 

One  18x48  George  H.  Corliss,  250  H.  P. 

One  16x42  Providence  Greene,  200  H.  P. 

Two  18  and  30x16  Westinghouse  Compound,  250  H.  P.  each. 

Three  18»/4xl8  Armington  &  Sims,  250  H.  P.  each.' 

One  16x16  Erie  Ball.  175  H.  P. 

Two  14x13  Armington  &  Sims,  150  H,  P.  each. 

One  12x34  Brown,  100  H.  P. 

One  10x14  Straight  Line,  75  H.  P. 

This  is  not  a  complete  Ust.  Send  for  Bulletin  or  write 
for  quolMion  on  a.nything  you  intend  purchsLsing. 

We  ha.ve  c  large  stock  of  direct-current  generaLtors 
and  motors  of  all  voltages.  Also  a.lterna.ting-current  motors 
e^nd  a.rc  generators, 

Babcock  &  Wilcox  and  return  tubular  boileria. 

TrBnsforn\ers,  arc  la.inps,  street  roLilway  cars  and 
equipment. 


Let  us  moLke  yo\i  a  proposi- 
tion for  the  pvircKatse  of 
arvy  appaLroctxis  yovi  may 
hsLve  for  disposacl. 
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I  Allow  AY  Electric  Co 

Contracting  Electrical    Engineers, 

1551  Marquette  Building, 
Tel.  Randolph  801.  CHICAGO. 


ARNOLD   ELECTRIC 
1  POWER  STATION  Co. 

Engioeere,  Contractors  for  Complete 
Electric  Plants.   Results  Guaranteed. 

I  SUITE  1S39,  MARQUETTE  BLDO..  OHIOAOO. 

'       NEW  YORK  OFriOE;  711  TRANSIT  BLDGl. 


Tel.  Harrison.  745. 

BADT,   F.  B. 

Consulting  Engineer, 
Suite  1504  Monadnock  Block, 


CHICAGO. 


M.  Am.  Soc.  M.  E., 

Consulting  Mechanical  and  Electrical 
Engineer. 

oln  Trust  Building,  ST.  LOUIS. 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 

ENGINEERS 

Design,  Oonstmct  and  Operate  Railway,  Light, 

Power  aud  Hydraulic  Planta. 

GxaminationB  aud  Reports. 

New  York  LI  fe  Building.       -      CHICAGO,  ILL. 


W.  E.  3AEEB. 


H.  B,  BIBHOP. 


I  BAKER,  W.  E.  &  CO. 

ELECTRIC    RAILWAYS, 
I  170  Broadway,  NEW  TOEK. 


CHAS.  L.  BROWN, 

Contracting  Electrical  Engineer. 

804  Fisher  Building, 

I  Telephone  Harrison  8698.      CHICAGO. 


THE  M.  P.  BYRNE 
CONSTRUCTION  C0.| 

GENERAL  CONTRACTOBS, 

Sewers,  Water  Works,  Conduits  and  Elec- 1 

trie  Plants  a  Specialty.  ' 

Room  30,  88  E.  Washington  St.,  CHIUAGO.ILL.  | 


C.  W.  Cabman.  M.  0.  Haktman. 

Carman,  Chas.  Whitney 
&Co., 

CONSULTING  ENGINEERS, 
La  Salle  Steebt,  CHICAGO. 


CRUMB,  W.  H.  &  CO. 

Engineers      Contractors, 

telephone  esgtneering  and 
construction. 

263  Monadnock  Bldg.,  -  Chicago. 


EMMONS  ELECTRIC 
CONSTRUCTION  CO. 

(NOT  INC0RP0R4TED) 

Electrical  ENGiNBEna  andContbaotors 

All  klnda  of  Electrical  Machinery 

and  Appliances  installed. 

Tel.  Main  inrjO.      84  8fi  La  Salle  St. ,  Cricago.  Ilt,. 


Humphrey,     Henry    H., 
CONSULTING  ENGINEER. 

Central  Lighting  Stations, 

Electric  Power  Transmission. 

Suite  1305,  Chemical  Eldg.,      ST.  LOUIS. 


KOHLER    BROS., 

I  Contracting    Electrical    Engineers, 
Lighting  Power  Railways, 

1804-1806-1808-1810-18:2  Fisher  Building, 
CHICAGO. 


I  Loos  Distance  Flione  Central  ZUS, 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR. 

Spkoialtihh— Central  Station  Heating  Plants, 
I  Water  Worka  Steam  Plants,  Electric  Light, 
I  Qaa  and  Street  Railway  Plants. 
1  «2o-2i  Marquette  Building,    CHICAGO. 


ENGINEERS 

Represented  in  tjnls  "Directory"  are 
enabled  to  come  in  touch  with  many 
prospective  customers  who  cannot  be 
reached  through  any  other  source. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer, 

Plans,  Speclflcatlona  and  Saperytslon  of  In- 
Btallation  of  complete  telephone  pl&nta. 
Special  Reports  on  Telephone 
Properties  and  Apparatua. 

411  Electrical  Bldg.,  Cleveland,  Ohio. 


H.  J.Minhinnick, 
Sec.andUen'lSup't,  i 


General  Engineering 

f^^       Ttjit  Consulting  and 

K^xj.f     J.  rir.    Contract! ngEnglneers. 

Telephonefl,ElectrlcLiprht,PowerTranpmi83lon  I 

Suite  1112, 136  ADAMS  ST.,  CHIC'  Qo. 

Long  Distance  Telepno.  e  Ceutral  i78. 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

MEMBERS 
AMEftlCAN  INSTITUTE  OF   ELECTRICAL   CNGINEERS 

amehican  ■••iety  of  mechanical  rNciNEERa 

AMERICAN   SOCIETY  OF  CIVIL   ENGINeERS 

ENGINEERS.       EXPERTS. 

MADISON,   WIS. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


For  Electrical  Purposes.    ETerytblog:  in  turned 

Slate. 

Only  Firm  In  Vermont  who  makes  a  Specialty  of 

Manufscturlns  and  Drillins  Small  Slates 

for  Electrical  Purposes. 

MANTJPACTTJBEH, 

FAIR  HAVEN.  VERMONT 


A.  B.  YOUNG. 


SUBSCRIPTION  OPPORTUNITY 

New  subscribers  who  order  the  WESTERN 
ELECTRICIAN  for  the  year  1904  will  receive 
the   remaining  issues  of    1903  FREE. 

Order  at  once;  the  sooner  you  order  the 
more  free  papers  you  will  get. 

The  WESTERN  ELECTRICIAN  has  helped 
and  informed  its  readers  for  nearly  seventeen 
years.     It  will  help  and  inform  you. 

WESTERN  ELECTRICIAN, 

510  MARQUETTE  BLDQ.,  CHICAGO. 


SUBSCRIPTION    RATES: 
United  States,  Canada  and  Mexico  $3  a  Year 

Foreign  Countries,  $5.00  a  Year. 

1) 


December  19,  1903 
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"NEW  TRAIN  SBRVICB  TO 

French  Lick 

and 

West  Baden 
Springs." 

A  parlor  and  dining  car  now 
leave  Chicago  at  12:00  o'clock 
noon,  arrive  at  the  Springs  at 
8:45  p.  m.  Leave  Springs  9:0a 
a.  m.,  arrive  Chicago  5:55  p.  m. 
Reser\ations  at  Monon  Route 
City  Office,  232  Clark '  Street. 
Telephone  Har.  1245. 


A  Spring 
Binding  Post 

Grips  any  size  wire  and  holds 
it  so  firmly  that  a  loose  con- 
tact is  impossible.  Wire  can- 
not jar  loose.  Just  the  thing 
for  all  kinds  of  wire  con- 
nections. Cheaper  than  any 
good  screw  post  on  the  mar- 
ket, and  can  take  the  place  of 
an  expensive  one.  Send  for 
sample. 

DOWN  ■^•^^ 

HERE  Fahnestock  Transmitter  Co. 

74  Cortlandt  Street 
NEW    YORK     CITY 


PRESS 


SIMPLE 
EFFICIENT 
RELIABLE 
DURABLE 
NOISELESS 
ECONOMICAL 


ILLINOIS  POLE  GHANOER 

THE  LATEST  RINGING  DEVICE 

Produces   Both  Alternating 
and  Pulsating  Currents 

Broadly  guaranteed.  Write  for  ciroulars. 

Illinois   Electrio  Specialty  Co. 

171-173  South  Canal  Street  ....Chicago 


STEVENS 

MECHANICALCATEOHISM 

PRACTICAL  KNOWLEDGE 

FOR 

Stationary  and  Ilarlne  Engineer*,  Firemen,  Electricians,  riotormen,  Ice 

Machine  Men  and  Mechanics  In  General. 


New  and  Original.    All  Modern  Machinery  fully  described  and  explained.    Technical 

Points  made  Clear  by  Word  and  Drawing,    Qu«itloDB  and  Answers 

for  cItU  Service  Examinations,  etc. 


SUBJECTS  TREATED: 


WATER,  STEAM,  COMBUSTION.  SMOKE  PREVENTION,  BOILERS,  BOILER 
CONSTRUCTION,  TESTING  AND  MANAGEMENT,  SAFETY  VALVES,  IN- 
JECTORS. PUMPS  AND  GOVERNORS,  STEAM  GAUGES,  LUBRICATORS, 
ENGINES,  COMMON  SLIDE  VALVE,  TANDEM  COMPOUND,  CROSS  COM- 
POUND. RECEIVER  ENGINES,  HOT  AIR  AND  COMPRESSED  AIR  EN- 
GINES. TRACTION  ENGINES,  ELECTRIC  ENGINES,  AUTOMATIC  AND 
CORLISS  ENGINES.  CONDENSERS,  JET-  AND  SURFACE,  ECCENTRIC, 
BALANCED  SLIDE  VALVE,  LINK  MOTION,  HORSE  POWERS  IN  DETAII/, 
INDICATOR,  REFRIGERATION,  ABSORPTION  AND  COMPRESSION  METH- 
ODS. BRINE  AND  DIRECT  EXPANSION  SYSTEMS,  PUMPS,  VALVES, 
TESTS,  TABLES,  AMMONIA,  AMMONIA  FITTINGS,  LIQUID  AIR,  MACHINE 
SHOP  PRACTICE,  STANDARD  NUMBDRS  AND  RULES,  PULLEY  SPEED 
CALCULATION.  SQUARE  ROOT,  LEVERAGE,  ELECTRICITY,  DYNAMOS, 
ACCU.MULATOR,  RHEOSTAT,  TRANSFORMER,  VARIETIES  OF  DYNAMOS, 
PARALLEL  AND  SERIES  WIRING,  THREE-WIRE  SYSTEM,  MANAGE- 
MENT AND  CARE  OF  ELECTRIC  PLANT,  REPAIRS,  ELECTRICAL  MEAS- 
UREMENTS. MOTORS.  STATIONARY,  TROLLEY  AND  THIRD  RAIL  SYS- 
TEMS. CONTROLLER.  ELECTRIO  LOCOMOTIVE.  ELECTRIC  HEATING 
AND  COOKING.  HOUSE  WIRING,  DIFFERENTIAL  GEAR,  FRICTION 
CLUTCH,  COMPOUND  CYLINDERS,  REVERSING  GEAR,  THE  STACKER. 
ALSO,  THE  ELEMENTS  OF  ALGEBRA   MADE  EASY. 

336  Pag«s.    240  Illustrations. 


tl^SE,  $1.00.     Sent  anywhere  prepaid  on  receipt  of  price. 

Electrician  Publishinc  Company, 

510  Marquette  BIdg.,  Chicago. 


TRANSMITTER 


RECEIVER. 


ILLINOIS  m  p DESIGNS 

■c XI r^o  ATTTKrr' T   ENGRAVINGS 
tNG  KAYIINU  1  AND  COLOR  WORK 

^/^XifD  A   XTV"       c/p  WRITE  FOR  SAMPLES  AND  INTORMATION. 

l-AJnrv\JN  I      ^  341-351  Dearborn  St.,CHICAGO. 


COMPANY 


a 


telephone 


TROUBLES 


...AND., 


HOWTO  FIND  THEM," 


Book   Orders 

GIVEN  PROMPT  ATTENTION. 

Electrician  Publishing  Co., 

Suite  S10  Marquette  BIdg.,  CHICAGO. 


BY 

W.  H.  HYDE  AND  J.  A,  MsMaNMAN, 

FORMERLY 

HASKINS'  TELEPHONE 
TROUBLES. 


This  Little  Book  is  Strictly  Up-To-Date  on  all 
Matters  Pertaining  to  Teleptione  Tro.ibJes  and 
their  Remedies. 


Sent  Postpaid  for  25c. 


New  (eighth)  edition  just  out,  48  pases. 
Many  diagrams  showing  connections.  A  com- 
plete hand-booli  for  telephone  inspectors. 

Telephone  exchange  managers  and  employes 
will  find  this  book  a  great  help  ia  locating  tele- 
phone troubles  and  remedies  therefor. 


Electrician  Publishing  Co., 

510  Marquette  Bldb.,  Chicago. 


ALTON'S 
1904 

cowboy; 
gir; 


TRADE-MAKK. 


Copyright,  1903,  by 

Cliicago  &  Alton 

Railway. 


ART    CALENDAR 

Fourgraceful  poses  from  life;  figures  ten  inches 
high,  reproduced  in  colors  by  a  process  far  su- 
perior to  last  year's  calendar.  Highest  example 
of  lithographic  art. 

"THE   ONLY   AVAT" 


to  own  one  of  these  beautiful  calendars  is  to 
send  twenty-five  cents  with  name  of  publication 
in  which  you  read  this  advertisement,  to  Geo. 
J.  CHAR1.T0N,  Gen'l  Passenger  Agent,  Chicago 
&  Alton  Railway,  Chicago,  III. 

The  best  railway  line  between  Chicago,  St. 
Louis,  ICansas  City  and  Peoria,  Take  the 
"Alton"  to  the  St.  Louis  World's  Fair,  1904. 


JUNIOR  TYPE  CLASS  "C"  WIRELESS  INSTRUIVIENTS. 


Thos.  E.  Clark  Wireless  Tel-Tel.  Go. 

MAIN  OFFICE,  309  Stevens  Building, 

Cor.  Washington  and  Grand  RIverAves.,  ■  DETROIT,  MICH. 

FACTORY:    PONTIAO,    MICH. 

Mfrs- Wireless  Instruments 

For  Short  or  Long  Distance 

electrical  specialties 

SPARK  COILS 

FOR  AUTOMOBILE  GAS  ENGINES,  ETC. 

Send  Stamp  for  No.  0  Bulletin.   Just  Out. 
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CATERING 

TO     THOSE     WHO 
DEMAND     QUALITY. 

American 

Electric  Telephone 

Company 


MAKERS 
OF   THE 


EXPRESS    SWITCHBOARDS 

HOTEL 
TELEPHONE        CHICAGO      -     -      ILL. 


"INTERNATIONAL" 

Mechanical  self-restoring  Drop  Switchboardi 

JUST  OUT 

But  nearly  2,000  drops  capacity  and  complete  Cen- 
tral Office  Equipment  have  already  been  sold.  It 
is  full  of  new  up-to-date  substantial  features. 

A   MONEY  AND  TIME   SAVER. 

A  sample  of  the  working  parts  will  be  sent  to  pros- 
pective purchasers  on  request.  We  manufacture 
everything  in  the  way  of  apparatus  for  any  tele- 
phone system. 

INTERNATIONAL  TELEPHONE  MANUFACTURING  GO. 

CHICAGO,  U.  S.  A. 


NEW 

GUY 

ANCHOR 


A  Sledge 
and 
A  Man 
To  Swing 
It- 
All 
Necessary 


"Cronse-Hinds" 

133  S.  Clinton  St. 
CHICAGO 


IMPORTANT  TELEPHONE  BOOKS. 


THE  TELEPHONE  HANDBOOK.  By  Herbert  Laws 
Webb.    16mo.  150  pp.    Price  $1.00. 

This  handbook  is  a  reliable  treatise  on  telephony,  and 
a  practical  book  on  telephone  working  and  management, 
based  entirely  on  standard  American  practice.  It  is  ex- 
iieniely  useful  to  telephone  inspectors  and  operators. 

AMERICAN  TELEPHONE  PRACTICE.  By  Kempster 
B.  Miller,  M.  E.    510  pp.    380  illustrations.    Price  $3.00. 

This  is  the  first  complete  treatise  on  telephony  in  the 
English  language.  The"  te.xt  is  profusely  illustrated  by 
cuts  of  commercial  apparatus  and  carefully  prepared 
diagrams  of  circuits.  No  diagram  is  given  without  a  full 
explanation.  The  apparatus,  circuits  and  methods  of 
the  American  Bell  Telephone  Company  and  of  the  va- 
"^us  independent  companies  are  fuliy  described.  The 
apparstcia  -rid  methods  nsed  in  making  all  of  the  tests 
required  in  commercial  telephone  work  are  fully  treated. 

THE  INSPECTOR  AND  TROUBLE  MAN.  By  A.  E. 
Dobbs.    106  pp.    Price  $1.00. 

A  practical  book,  written  in  plain  language.  Full  of 
information  and  diagrams  for  the  operator,  exchange 
manager,  inspector,  trouble  man  and  lineman.  A  com- 
plete description  of  telephones,  how  to  find  .lud  remedy 
their  troubles,  together  with  working  plans  for  exchange 
construction,  complete  with  diagrams  of  all  up-to-date 
telephones  and  switchboards. 


A,  B,  C,  OF  THE  TELEPHONE.  By  J.  E.  Homans, 
A.   M.    352  pp.    269  illustrations.    Price  $1.00. 

Owing  to  the  demand  for  a  comprehensive  book  giving 
a  clear,  terse  idea  of  the  principles  governing  the  con- 
struction, installation,  care  and  management  of  tele- 
phones and  their  appliances,  this  book  has  been  com- 
piled. It  has  been  the  aim  of  the  author  V)  make  this 
the  most  complete  elementary  book  on  Vj^j  subject  for 
the  practical  electrician,  wireman,  li:,..*ian  and  en- 
gineer, and  it  Is  written  in  a  clear  and  careful  style. 

THE  PRACTICAL  TELEPHONE  HANDBOOK.   By 

Joseph    Poole,    A.    I.    E.    E.    Second    edition,    revised   and 
enlarged.    360  pp.    28S   illustrations.    Price  $1.50. 

In  this  work  the  writer  has  endeavored  to  produce  a 
manual  of  moderate  size  and  cost,  but  thoroughly  prac- 
tical, and  detailing,  as  far  as  space  will  allow,  the  most 
recent  methods  of  telephone  working.  While  the  re- 
quirements of  telephone  employes  have  been  kept  con- 
stantly in  view  it  is  fully  intended  also  that  the  book  shall 
be  of  service  as  a  source  of  information  on  telephonic 
matters  to  users  of  the  telephone  and  to  the  public  gen- 
erally. 

PRACTICAL  FEATURES  OF  TELEPHONE  WORK. 
By  A.    E.,   Dobbs.     134   pp.    Price  75  cents. 

A  simple,  plain-speaking  handbook  for  the  practicnl 
telephone  man. 


TELEPHONE  TROUBLES  AND  HOW  TO  FINL 
THEM.  A  complete  handbook  for  telephone  inspectors. 
Ey  W.  Hyde  an(i  J.  II.  McManman,  edited  by  I»rof.  C.  H. 
Haskins.     Eighth    edition.    16mo,    48    pp.     Price   25    cents. 

This  little  volume  is  an  extremely  practical  work  for 
telephone  emjiloyes,  written  in  a  popular  style  and  devoid 
of  technicalities. 

TELEPHONE  LINES  AND  THEIR  PROPERTIES. 
By  Wm.  J.  Hopkins.  Sixth  edition.  272  pp.  Illustrated. 
Price  $1.50. 

A  MANUAL  OF  TELEPHONY.  A  new  and  large  edi- 
tion. By  W.  H.  Preece,  F.  R.  S.,  and  A.  J.  Stubbs.  508 
pp.    333  illustrations.    Price  $4.50. 

TELEPHONES,  THEIR  CONSTRUCTION  AND  FIT- 
TING. A  Practical  Maoual  on  the  Fitting  Up  and  Main- 
tenance of  Telephone  and  Auxiliary  Apparatus.  By  F.  C. 
Allsop.    191  pp.-    16S  illustrations.    Price  $1.25. 

PATENTED  TELEPHONY.  A  Review  of  the  Patents  Per- 
taining to  Telephones  and  Telephonic  Apparatus.  Published 
by  the  American  Electrical  Engineering  Association.  Cloth 
bound;  fully  illustrated.    Price,  $1.50. 

THE  ELECTRIC  TELEPHONE.  By  E.  J.  Houston,  Ph.  D., 
and  A.  E.  Kennelly,  Sc.  D. ;  12mo,  cloth,  422  pp.,  142  illustra- 
tions.   Price  Sl.OO. 

HOW  TO  MAKE  AND  USE  THE  TELEPHONE.  By  Geo.  H. 
Cary.    136  pp.;  Illustrated.    Price $1.00. 


The  Above,  or  Any  Other  Electrical  Work  Published,  Sent  on  Receiot  of  Price. 

ELECTRICIAN    PUBLISHING    CO..  510   MAROUETTE    BLOC.  CHICAGO. 


Automatic    Teiephonesm 

! 

^^^Ki^/'lmL.^  iV 

hHt 

Privacy 

>« 

M^a 

Promptness 

jf 

^r^      '^MM 

Precision 

^    "  Jik: 

Profits, 

i 

Automatic  Electric  Co.,      Citicago,    C#.   S.  A, 

Decemter  19,  I903 
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Kellogg 
Claims 


We  do  not  claim  that  "our  instruments  con- 
tain all  of  the  good  features  of  others  on  the 
n\arket,"  because  blII  of  the  good  features  might 
not  work  well  together. 

BUT  WE  DO  CLAIM  that  our  apparatus  is 
so  good  and  distinctive  and  of  such  high 
character  that  nothing  but  the  best  results  are 
possible.  By  best  results  we  n\ean  HIGHEST 
EFFICIENCY,  PERMANENCY  and  LOW 
COST  of  MAINTENANCE. 


Kellogg  SwitcKboaLrd  i^ 
Svipply  Company 

GREEN    AND    CONGRESS    STREETS 

CHICAGO 


346  Broadwa^y 
New  York 


EUctrlc  BIdg. 
Clevela>.r\d 


Keystone  TelepKone  BIdg. 
Phll&delphla 


FIVE 

GOOD 

BOOKS. 


NEW  DYNAMO  TENDERS'  HAND-BOOK. 
INCANDESCENT  WIRING  HAND-BOOK. 
BELL  HANGERS'  HAND-BOOK. 
ELECTRIC  TRANSMISSION  HAND-BOOK. 
TELEPHONE  HAND-BOOK. 


Electrician  Pdbushing  Co., 


Suite  510  Marquette  Building. 
CHICAGO,  ILL. 


ONE 

DOLLAR 

EACH. 


Judged  by  Results  \wherever  you  see  this/    Not  Luck 


Our  product  leads  all   others, 
that's  why  so  many  experienced 
and  up-to-date  telephone  buyers  in- 
dorse our  instruments.      An  invest- 
ment of  \  cent  and  a  moment's  time 
in  asking  us,  will  get  for  you  our  new- 
catalogue  and  prices. 

It  will  be  poor  business  to  overlook  us 
when  in  the  market. 


JJiSN-yiNSIJiSfSwS 


YOU  ARE  REMINDED 

OF 

TOP  NOTCH 

QUALITY, 


but   hard  work,   experience, 
brains,  energy,  time,  money,  intel- 
ligence   and  common   sense   have 
made  for    our  apparatus  a   record 
unapproached  by  others. 
Our   goods   deliver    the  service  in 
dividend  paying  quantities. 
Write  us. 


SWEDISH-AMERICAN  TELEPHONE  GO. 

CHICAGO,  ILL. 


SWEDISH-AMERIGAN  TELEPHONE  GO. 

CHICAGO,  ILL. 
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CEDAR  POLES 


From  1 6  Faet  to  70  Feet. 
ttPECIAL   PRICES  ON   8MALU   POLES. 


C.n.  WORCESTER  CO. 

SUITE    IZ06  TRIBUNE  BLDG.  CniCAGO. 


THE  PORTER  CEDAR  CO., 


POLES,  TIES,  POSTS. 

We  want  your  Inquiries  alway. 


SAGINAW,    MICH. 


PRODUCERS. 


POLES 


TIES  CROSS  ARMS  AND  YELLOW  PINE 

'   'fc"j   to  order.    Write  us  your  requirements. 

f  H.  H.  WAUS  &  CO  .('"0 )  420  WalnutSt.,  Phllailelphla.Pa. 


AT    GREEN    POINT 

Wc  Aave  a  Barge  stock  of 

YELLOW    PINE    CROSSARMS 

And  can  make  prorngti  ahlpments. 
Standard  Pole    &   Tie  OOm,    OeitByafer  and  Front  Sia.,  Mew  York. 


We  Make 
a  Specialty 

of 

Telephone 

Poles. 


g 


30.  36  and  40  ft. 
6  and  7  In.  Tops. 

FOR 

TROLLEY 

LINE 

Construction 

Always  In  Stock 


POLES 


WHITE    CEDAR    POLES 


Let  US  figure  with  you  for  either  Immediate  or  Spring  shipment. 
'J'here  will  never  be  a  more  favorable  time  to  buy  than  just  now. 

1003  LUMBER  EXCHANGE. 
MINNEAPOLIS,   MINN. 


PAGE  &  HILL  CO., 


YARDS: 

MenomlDee,  Mlcb. 
Escaaaba,      ** 
Cloquef,      MIoa. 
Heron,  Moot. 

Cabinet,      Idaho. 
Chicago.         III. 


1 


FRANCIS 
BEIDLER 
&  CO. 

519  W.  22dSI. 
CHICAGO,  ILL. 


M.KLEIN    &  SON. 

Send  2c  stamp  for  new  catalogue  No.  6  of 

KLEIN'S     TOOLS 

For  Electrical  Workers 
and  Line  Builders. 

~  MATHIAS  KLEIN  &  SONS. 

8UW.  Van  Buren  St.,  Ctilcago,  III. 


.•:.v. 


CEDAR  POLES  AND  POSTS 

w^  Mueller  company 

Main  office  isii-l£-i3  MoKQuetfe  Building 

CHICASO. 


•/.♦ 


YOUR 
BOOK  ORDERS 


Will  receive 

PROMPT  and  CAREFUL 

attention  if  sent  to 

Electrician  Publishing 
Company, 

510  Marquette  Bldg.,       Chicago. 


^^(jC^ 


STANDARD    TIE    COMPANY,  1217-23  Chamber   of  Commerce,   Detroit,   Mich. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  New  York 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,    MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


MECHANICAL 

Engineers  interested  in  electricity  should  send  for  our  complete 
Catalogue  (mailed  free  to  any  address).  Any  electrical  book  pub- 
lished sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO..  •  olO  Marquette  Bldg..  Chicago. 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG  LENGTHS  A  SPECIALTY. 

YARDS-  J  IDAHO. 
YARDS.  1  „Q„^^„^_ 


WESTERN  LUMBER  &  POLE  CO., 


Main  Office,  DENVER,  COLO. 


BADT'S    HAND    BOOKS. 


PRICE  ONE  DOLLAR  EACH. 


DYNAMO  TENDER'S 
HAND  BOOK. 

BELL  HANGER'S 
HAND  BOOK. 

ELECTRIC  TRANSMISSION 
HAND  BOOK. 

INCANDESCENT  WIRING 
HAND  BOOK. 

These  books  are  of  con- 
venient pocket  size  and  are 
widely  known  as  authorities 
in  their  respective  branches. 

Any  of  the  above  will  be 
sent,  postage  paid,  on  re- 
ceipt of  price. 


ELECTRICIAN     PUBLISHING    CO., 


510  MARQUETTE  BLDG. 


CHICAGO. 


CEDAR  POLES 

CARNEY  BROTHERS  COMPANY, 

610   Chamber  of  Commerce,    CHICAGO,    ILL. 
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CEDAR--PDLES 

LINDSLEV      BROS.      CO.  THE    LINDSLEY    BROS.      CO. 

(MICHIGAN       POI-ES)     CHICAGO.  :  '  (WESTERN     P  Ol_ES  )   SPDIT  AN  E.    WASH. 

ADDRESS      INqUIRieS    TO      GENERAL      OFFICES         TRIBUNE      BLDG.    CHICAQO. 


THE  TIE  PROPOSITION 


is  not  a  serious  one  if 
you  go  to    the  right 

party.     Same  thing  about  poles. 

Better  consult  us  if  you  are  going  to  buy  either.     You  will  save 

money  and  we  will  have  another  good  customer.     Trv  it. 

MALTBY  LUMBER  COMPANnyv'-grTt  5'.cm: 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


CEDAR  POLES   tSo'-s'-.ils^r.^'yTIES  )  KJsSSSS  ECClEVTmoSBERCO.. 


SPECIAL  PRICES     UPON     APPLICATION.  IIDni     EC    >  long  lea.f  Yellow   Pine 

PROMPT  SHIPMENT    A    SPECIALTY.  ■■  ■»■■■££%"/  octB.Bon»l  o.nd  square.                                                           - 

I        C        UfUITUnBr  II         **^^*'    'v  chestnut  and   cypress,  rrompl  dtliileritj  _frorr,  jlack^.  J^ttu 

U  c.  WHITMvnc,  230-31-32  Lumber  Exchange,  Minneapolis,  l\)lnn.|| Yellow  Pine  Cross  Arms,  Pins  and  Brackets.  ypriLci,yycrd.ordir.c,/rcmmiiu. 


POLES 


I  (Southern  White  Cedar)      29  Broadway,  NEW  YORK. 
1  long  lea^f  Yellow   Pine 


*TOXA!U)oyi^  (Wul^Xc^^  Sm^^^wvW  c^jv&w  ^     *1?AcAvwcAftV  ftA^yV{WoW(>Xwy.   SAeix^woJb<v,"V^\XcW' 


IDAHO,  WISCOMSIM, 


MICHIGAN  ...... 


CEDAR  POLES 


FOR  TELEPHONE,  TtLEGRAPH, 
ELECTRIC    LIGHT,     TROLLEY. 


POSTS,    POLES.    TIES    AND    EVERYTHINC    IN    WHITE    CEDAR 

YARDS      IN    IDAHO      ANO'   AT      WASMBLKN,      Pl.lMMKIl      AXn       URULK,      WISCONSIN: 


JOHN.  H.  FOWLER 


GENERAL  OFFICE:    1705  FISHER  BLDG..    CHICAGO. 

o 1,   n«:....  .  J  Washburn.  Wisconsin,  and 

Branch  OtIices.  j  jpokane.  Washington. 


FOWLER-JACOBS  GO. 


PINS 


TOWERS  PIN  &  BRACKET  CO. 

ELLIJAY,   CA. 

MANUFACTURERS     OP 

Locuit  and  Oik  Pins  and  Brackets. 


BRACKETS 


WHITE  CEDAR  POLES 

Hall  L.Brooks 

TOMAHAWK,WIS. 


%v 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBIAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


^ 


^ 


POSTS,  RAILWAY  TIES.   SHINGLES.  ETC.,  ETC. 


THE  MORSE  CEDAR  CO., 


Manufacturers  and 
Producerf. 


SAGINAW,  MICH. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constantly  on  Hand 


Poles 


STUDENTS 

Will   find   that   the  Western 
Electiucian    can    help    them 
wonderfully   in   the    study    of 
electricity.     Subscribe  now. 
$3.00   per  year,  in  advancei 

Electrician  Publishing  Co., 

CHIGAfit 


■nit.  StO  WmiNllli  BMj|., 


Central  Manufacturing  Go. 

Cbattaaeoga, 

Teca. 

Mfrs.  and 

Dealers  Id 

Tellow  Fiae, 
Orocg  iLtag, 
Loonst  Flag, 
Cai:  Fias,  Eleettleal  UonMiags,  Oak  Braekets. 

LAROB  ATOCKtS  UN   HAND. 

Delivered  priced  quoted.  F.  O.  £.  cars,  your  clC7, 
In  aoy  quantity. 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H   Hyde  and 
J.  A.  McManman. 


NINTH  EDITION. 


52  PACES. 


PRICE,  26  CENTS. 


The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 

book  a  great  help  in  locating  telephone  troubles  and  remedies  therefor. 

Considerable  new  mattei  has  been  added  in  this  edition. 


Sent  prepaid  on  receipt  of  price  by  the 


Electrician  Publishing  Co.. 


6IO  Marquette  Building, 
CHICAGO. 


MICHICAN  WHITE 


LARGE   STOCK. 


PROMPT  SHIPMENTS. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 
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DEARBORN  VEGETABLE  FEED  WATER  TREATMENT. 


CI^EAIM 


(OII.I 


SEND    WATER    FOR    ANALYSIS. 


DEARBORN     ORUIO    &    OMEIIVIIOAI-    \A/0RK3, 

120  LIBERTY  STREET    NEW  YORK.  I  O.  BRANCH  OFFICES  IN  U.  S.  27-34  RIALTO  BUILDING,  CHICAGO. 


lO.BRANCH  OFFICES  IN  U.  S. 


A  GRAPHITE  brash  for 
■^*-  commutators  Bbould 
be  hard  enough  to  rebist 
wear,  not  so  hard  as  to 
wear  the  commuttttor,  and 
of  hlghcondut'tivity.  Dix- 
on's Graphite  Brushes  All 
these  tpeciflcationa.  Ask 
for  bO(>kletl25M. 
Joseph  Dixon  Chucible 
Company,  Jersey  City.N.J. 


JEFFREY  ^uTk'e^  DREDGES 


FOR  CATALOGUE, 


THE  JEFFREY  MFG.  CO. 
COLUMBUS,  OHIO. 


THE  WrLLIAM  TOD  CO. 


BUILDERS  OF 


CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


Main  Office  and  Works: 
YOUNCSTOWN,  OHIO. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,    PA. 


REG.TRADE MARKS  Jhe  Rhosphor  BRONZE  SmeltingCo.Qmited, 

2200  WASHINGTON  AVE.,PH1LADELPHIA. 

I      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
1NG0TS,CASTINGS,WIRE,RODS,SHEETS,etc. 

Wca^3im^'  — DELTA   METAL 

■/X  CASTINGS,  STAMPINGS  and  FORGINGS 

x^ELT^         ORIGINAL  AND  Sole  Makers  IN  THE  U.S. 


The  Electrician  Publishing  Co.,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


BEST  ON  EARTH. 


BURGER  AUTOMATIC. 


For  Electric  Work 

RBaVLATION  AND  ECONOMY 
OP      FUEL     UNSURPASSED. 


WRITE  FOR  CATALOaUB  H 


Thea  compare  It  wUb  some  Oas  Baglae 
baud  books  that  coat  $1.00. 


Woolley 
Foundry  &  Mach.  Works 

Box  400,  Anderaont  tnd. 
U.  S.  A. 


S.    MORGAN -SMITH    CO., 

176  Federal  St, 


,  Boston,  Mass. 


McCormick  Turbines 

4,000  H.  p.,  72  feet  head, 
arranged  to  drive  geperator 
and  a  single  turbine  to  drive 
exciter.  Five  settings  built 
for  the  Hudson  River  Water 
Power  Company's  Spier  Falls 
plant  and  14  palra  51  Inch  for 
their  plant  at  MechanlCBvUle, 
N.  Y. 

Write  for  catalogue,  if  con- 
templating purchase 
of  turbines. 

York,  Pa.,   U.  8.  A. 


THETELEPHONE  HAND-BOOK 

BY 

HERBERT  LAWS  WEBB. 

Price  $1  00. 

A  complete  and  practical  work  in 
handy  pocket  she. 

PUBLISHED  BT 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Hullding,  Chicago. 

FREE  CHRISTMAS  DINNERS 

for  ijir, 

10.000 

of  Chicago's 

Poor 

wlUbesappliedbsr 
the  Salvation 
Array.  Will  you 
help  by  sending 
a  donation,  no 
matter  how  Small 
to  the 

Salvation 

Army 
CHICAGO 

Headquarters 

399  State  Street 

Chicago,  ill. 


On  receipt  of. 

10  CENTS 
We  will  send  you  a 

Mm  Electrlm 
loUiM  ttiule 

FOR  I904. 

Every  Lighting  man  should 
have  one. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Bldg..  CHICAGQ 


SAMSON  TURBINE 

The  SAMSON  has  a  QUICKER  SPEED  than  any  other 
turbine  of  the  same  dimensions,  operating  under  the  same 
conditions.  This  is  a  decided  advantage,  because  it  allows 
the  use  of  LIGHTER  and  consequently  CHEAPER 
TRANSMISSION    MACHINERY. 


WRITE  DEPT.  D  FOR  CATALOG. 


JAMES  LEFFEL  &  CO., 


SPRINGFIELD,     OHIO, 
U.    S.    A. 


WE  BUY  OLD  BELTS 

Oct  SCRAPS,  ANY  Size  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFa.  CORP. 

27  W.  MONROE  ST..  CHICAGO. 


Nickel  J^TE. 

IIielli)jl)ork.Cliicago^jtl„ij5]y^ 

Offers  Three    Express  Trains 

Every  Day  between 

CHICAGO 

and  All  points 

EAST 

Through  Cleveland  and  Buffalo 

Through  Sleeping  Cars 

Day  Coaches  and  Dining  Cars 

Individual  club  meals,  ranging  in  price  from 
35c  to  $1.00;  also  service  a  la  carte.  Midday 
luncheon,  50c. 

CHICAGO  DEPOT:    La  Salle  St.  Station. 
CITY  TICKET  OFFICE:     1 1 1  Adams  SI. 

JOHN  Y.   CALAHAN,  Gencral  Amnt 
113  Adams  Street,  Room  298,  CHICAGO 


FIVE 
POINTS 


OF  EXCELLENCE. 


Leaving  the  center  of  tlie  city  from 
wliicli  you  start;  reacliing  the  center 
of  the  city  of  your  destination  ;  over 
smootli  and  level  trades';  giving  rest 
and  comfort ;  riding  beside  running 
waters  most  of  the  way;  througli  tlie 
centei'S  of  population  to  the  gateways 
of  commerce;  when  you  travel  by  the 


NEW  YORK  CENTRAL  LINES 


A  copy  of  the  Illustrated  Catalogue  of  the 
"  Four  Track  Series  "  will  be  sent  free  upon  receipt 
of  a  two-cent  stamp  by  George  H,  Daniels.General 
Passenger  Agent,  New  York  Central  &  Hudson 
River  Railroad,  Grand  Central  Station,  New  York. 
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Westinghouse 


Transformers 


The  wide   range  of  service  covered  by  Westinghouse 
Transformers    is    aptly    shown    in    this    illustration 


The  Large  One 

is  a  2500  K.  W.  VVater=Cooled  Trans= 
former  for  High=Potential  Power 
Transmission  Service. 


The  Small  One 

in  the  lower  left=hand  corner  is  a  14 
K.  W.  Type  N  Transformer  for  Light 
and  Power  Service. 


Westinghouse  Transformers  are  built  to  meet  every  condition, 
and  each  type  leads  in  the  particular  field  for  which  it  is  designed 


For  Particulars  Address 


Sales  Offices  in  Every  Large  City 


Westinghouse  Electric  &  Mfg.  Co. 

Pittsburg,  Pa. 
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Westinghouse 

Single  Phase  Alternating  Current  Motors 

for  Interurban  Service. 


The  system  permits  of  the  use  of  higher  car  voltages  than  is  possible  with  direct  current 
systems,  a  point  frequently  of  determining  importance  in  long  railway  lines. 

The  speed  control  is  far  superior  to  any  possible  with  the  direct  current  system  and 
admits  of  wide  variations  of  speed  at  maximum  efficiency;  of  modification  of  schedule  without 
loss  in  economy ;  permits  lost  time  to  be  regained  with  utmost  facility  and  economy. 

The  alternating  current  system  is  less  susceptible  to  disturbance  by  lightning,  thus 
insuring  more  continuous  operation. 

Interurban  lines  as  at  present  operated  through  rotary  converters  may  be  thrown  out  of 
service  by  momentary  short  circuits  on  alternating  current  transmission  system  by  lightning 
discharges,  sometimes  throwing  the  rotaries  out  of  step.  The  Westinghouse  Single  Phase 
system  involves  no  element  operating  synchronously. 

The  Westinghouse  Single  Phase  system  admits  of  the  operation  of  cars  over  connecting 
lines  using  direct  current  in  case  the  necessity  for  such  interchange  arises. 

The  Westinghouse  Single  Phase  railway  system  is  adapted  for  lines  of  twenty-five 
cycles  per  second  and  under. 

We  are  now  prepared  to  deliver  and  install  this  apparatus  promptly  and  to  extend 
thereon  our  usual_ guarantees  as  to  efficiency  and  workmanship. 


Westinghouse  Electric  &  Manufacturing  Co. 


PITTSBURG,  PA. 


For  further  particulars  see  same  space  in  next  issue. 
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EDISON   PRIMARY  BATTERIES 

Formerly  known  as  Edison-Lalande. 


EXCBLLENCe  AND 

RELIABILITV 

OUARANTEBD  BY 

THIS  TRADEMARK 

SIGNATURE 


m  «■ 


^        tR*W 


Ed'vi 


Write  lor  Booklet  i 


BEST  BATTERIES  ON 
THE  MARKET  FOR 
OAS  ENGINES, 
SLOT  MACHINES, 
RAILROAD  SIGNALS, 
CROSSING  BELLS, 
SMALL  MOTORS, 
ETC. 


EDISON    MANUFACTURING   COMPANY, 

Factory,  Orange.  New  Jeisey.U  a.  A. 
Nt^w  York  OOiee.  &3  cliamberp  .street.  Ohicaeo  Office.  SQi  Wabash  Avenue. 


receipt  of  pric* 

No   technicalities. 


Substantially  bound   in  cloth. 


ELECTRICIAN  PUBLISHING  CO., 

510  MARQUETTE  BUILDING,  CHICAGO. 


The  Inspector 

AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A   complete  description  of   telephones  and   their 
troubles.     How   to   find   and   remedy   them,  together    || 
with  working  plans  for  exchange  construction,  complete    : 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 

reSZTr!:"  one  dollar. 


Perfection  Dry  Battery 

Power  Motor 

For  Models,  Small  Fig- 
ures, Sewing  Machines, 
Jewelers'  Lathes,  Dental 
Drills  and  Phonographs 

Windings,  2,  4  and  6  voits 
List  price,  S9.00 

J,  JONES  &  SON 

Manufacturers  of  Electrical  Apparatus 
64  OORTLANDT  ST.  NEW  YORK  CITY 


FORT  WAYNE 
ELECTRIC  WORKS 

"WOOD"  LIGHTIN6  AND  POWER  SYSTEMS 


Single  Phase 

Alternators. 


Revolving  armature  alter- 
nators like  the  above  are  in 
use  in  thirty-eight  states  in 
the  Union  furnishing  light 
and  power  to  all  sorts  of  in- 
dustries. 

Repeated  orders  from  the 
same  localities  is  one  proof 
that  the  excellent  construc- 
tionland  finished  design  of 
these  Type  WAL  alternators 
have  made  favorable  im- 
pressions. 

The  continuous  operation, 
year  after  year,  of  these  ma- 
chines is  another  indication 
of  satisfied  customers. 

Standard  voltages  1 ,000- 
1 , 1 0O  or  2«000-2,200. 

Standard  frequencies  60 
or  140  cycles. 

Standard  sizes  33  to  400 
kilowatts.  181 


Main  Office  and  Factory-FORT  WAYNE,  IHD. 
Branch  Offices  In  BOSTON,  NEW  YORK,  PHILA- 
DELPHIA, SYRACUSE,  PITTSBURG,  CINCIN- 
NATI, GRAND  RAPIDS,  CMIOACO,  ST.  PAUL, 
ST.  LOUIS,    ATLANTA,    YOKOHAMA. 
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ALLIS-GHALMERS  CO., 

CHICACO,  U.  S.  A. 


Reynolds  Corliss  Engine. 


Sole  Builder* 
of 

REYNOLDS 

CORLISS 

ENGIHES 

For  All 
Power  Purposes 


SPECIAL  ENGINES  FOR  ELECTRIC  LIGHT  anil  STREET  RAILWAY  PURPOSES. 

RIEDLER   PUMPS   AND   AIR   COMPRESSORS. 


ELECTRICAL  MACHINERY 

Built  in  capacities  up  to  1,500  K.  W. 
Belted  or  Direct  Connected 


If  you  are  in  the 

market  for 

high  grade    machinery 

for 

hghting,  power   or 

railway    service 

kindly    communicate. 


Direct  Current  Engine  Type  Generator 


Modern  Design  Accurate  Construction 

Unequaied  Performance 


NATIONAL   ELECTRIC  COMPANY 

MILWAUKEE 


CHICAQO:  Old  Coloay  Building 
PITTSBURG:  Gellatly  &  Co. 


SEATTLE  and        I  KUbourae  & 
SAN  FRANCISCO:  I  Clark  Co. 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  insulation  and  mechanical  purposes,  in  sheeti^ 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  oo  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


£st.  1HG3. 


Inc.  1S05. 


plack  Diamond  File  Works  ^ 


OVB,  GOOOS  ARK  ON  BAIvE  IlV  KVGKIT  liBADINO  HABOTVABE  (^ 
(f(  B10BE  IX  THIS  VKITEM  STATES  AKU  CANABA.  J^ 

I    0.  &  H.  BARNETT  COMPANY,  | 

DUII    Al^ei    DUI*         DA  CV 


Twalvt 
Medals 
Awardtd  at 
Infernatlonal 
Exposltloni 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1896. 


PHILADELPHIA,    PA. 


h¥ 


^"^^^Ip^^^^^^^^^^^r^^^^V^^^^^ 


''  SAFETY "  RUBBER  COVERED 

WIRE    AND   CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 

ivi.    B.   AVJsnriiM  &  oo., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  ISTSIIJIiATED  WIRE  &  CABLE  CO., 

WORKS:  layonne,  N.J.  114-110  1.IBERTY  8TBBET,  H.  T. 


STURTEVANT 

GENERATING     SETS 


FOR  LIGHTING  aLiid  POWER 


Built  In  36  sizes  from  H4  to  100  K,  W.    We  build  botll  ENGINE  and  GENERATOR 
eacb  adapted  to  the  other  and  together  forming  a  portable  unit. 

WE  ALSO  BUILD  ... 

ELECTRIC  FANS 

TO  MEET  ANY  SPECIFIC  EEQUIKEMBNTS 

B.  F.  STUR-TEVANT  COMPANY. 

BOSTON.    MASS. 

NEW  YORK  PHILADELPHIA  CHICAGO  LONDON 

GLASGOW  PARIS  BERLIN  STOCKHOLM         AMSTERDAM  MILAN 
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JOHN  A.  ROEBLING'S  SONS  GO. 


Insulated 
Wire  of 
All  Kinds 

MAIN  OFFICE 


Bare 

Copper 

Wire 


ANP  WORKS  TRENTON,  N.  J. 


-AGENCIES    AND    BRANCHES- 


New  York 


Chicago  Cleveland  San  Francisco  .         Philadelphia  Atlanta 


Ai  -.-  / 


Vol.  nilll.  $3.00  Per  Aiiui. 


PubUshlng  Company,  Chicago. 


CHICAGO,  IlECEMBER  26,  1903, 


10  Cents  a  Copy. 


No.  26. 


SIMPLEX.  WIRES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF.   UNDERGROUND  AND  SUBMARINE. 

""""R.^HixsbN""^       The  Simplex  Electrical  Co., 

1144  Monadnock  Block.  CHICAGO.  I  lO  State  Street,  BOSTON,  MASS. 


1889— Paris  Exposition, 
3fedal  for  Bnbber  Insulation. 

1893- World '8  Fair, 
Medal  for  Bnbber  Insulation. 


TH£  STAJTDABD  FOB 

RUBBFB  IIirSUIiilLTION. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  "'p?^!"  Wires. 
THE  OKONITE  CO.,  Ltd. 

S"i'.'i„S?h'SJ.'e°;,f"""8«'«-        253  Broadway,  New  York.       a!"A!H""o5S?„t1e*c";:""^ 


/«^«*""^^ 


INDIANA  RUBBER  AND  INSULATED  WIRE  00., 


MANUFACTURERS  OF 


Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 
TELEPHONE,  TBLBORAPH  AND  PIRB  ALARM  CABLES. 


All  Wires  are  tested  at  Factory. 


JONESBOBO,  INn, 


CHICAGO    INSULATED    WIRE   CO., 

152-154  LAKE  STR.EET. 

Ba^re  a^nd  Insulated  Wires  and  Cables. 
Galvanized  Steel  Strands. 

CRESCENT  RUBBER  INSULATED 

WIRES  AND  CABLES 

Katlonal  Code  Standard. 

CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

03"bmcuy'str%ET.  "ain  O"!*:*  ^<>  Factory.  TRENTON.  ML  lb 

STANDARD   UNDERGROUND   CABLE  CO. 


322  The  Rookery,     Westinghouse  Bldg., 
Chicago.  Pittsburg. 

Mills  Bldg.,  San  Francisco. 


56  Liberty  St.,       1226  Betz  Bldg., 
New  York  City.       Philadelphia,  Pa. 
10  Post  Oface  Square,  Boston. 


BARE  AND  WEATHERPROOF  WIRES  AND  CABLES. 

Rubber  Covered  Wires  and  Cables.       Underground  Cables  for  all  Purposes. 


THOUSANDS    IN    USE. 

Bipolar  and   Multipolar  Motors 

\  from  Yi  to  50  horsepower.  Dyna- 

jfi.  mos  from  10  lights  to  700.  We  sell 

:j^:,''7or  rent.   Good  profits  for  agents. " 

s*'  The  Hobart  Elec.Mfg.  Co.,Troy,  Ohio 


P 


ARDRIDCE 
REFLECTORS 


AN  INVENTION  NEW. 


Ask  Questions 


The  Pardridge  Shade  &  Reflector  Co., 
416— 183. 186  Dearborn  St.,        ■         Chicago,  III. 

Foreisn  representatives  wanted. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL.  OUTLET  AND  JUNCTION  BOXES, 
B^riTCHBOABBS,   PASTBIi    BOABDiS,   Slil^ITCHES,   ETC. 


'Mb  Pittsburg 

PHOENIX         New  York 

GLASS  CO.    '=''"^'«» 

Manufacturers  of 

Electric  Globes  and  Shades,  both 
Arc  and  Incandescent 

Inner  and  Outer  Qlobes  for  all 
enclosed  arc  systems 

CATALOaUES    SENT   ON    REQUEST 


City. 


tf  rIV  P  1  K.  tr        W  1  K.  tjf        „  ^,„j,„  st.,N.Y.CJt] 

HAONET     WIRE     AND     BARB 
AND   TINNED   COPPER  WIRE. 


PACTOKms\l?i'B^ciN%TH. 


CHICAQO  OPPICBi  ai-ar  VAtj  nrrocv  ex 
AND  STOCK      \  *"  "•  '^^^  BURBN  ST. 


Magnets  and  All  Kinds  of  Coil  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose.    • 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROyiDENCE.  RHODE  ISLAND. 


H.  N.  FENNER,  President 

IME:^^/ 


J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNIGHT,  Treasurer 


EIMOI-.iB^IMD     BUTT-    COIVIF^AIMY 

MANUFACTURERS  OF  

ry  for   Insula-tins  Elootrioai   \A/ire 


IVIachin  

Brt^iding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.    Cable  Covering  Braiders 

F-iNB     CilkSTIIMOS     A.    Si»ECI.AL.-rY 


304  PEARL  STREET, 


PROVIDENCE,  Ra  I.,  U,  S.  A, 


^ESTIIN  Eleeteal  In^tfomenJ  Co., 


Waverly  Park,    NEWARK,    N.  J. 


Ulmisited  Did 
Siatioa  \iimdi 


These  Instruments  are 
'CODAtructed  u  p  o  D  the 
■  amc  general  prin- 
ciple as  our  regular 
-eUodArd  Portable  Dlre^; 
-Oorrent  Volttnetere  and 
Aometerfl,  but  aro  much 
t«rsQr,  uid  the  working 
pftrt4  are  Incloeed  In  a 
neatly  deatgned.  dust-proof 
cafft-lron  case  which  effect- 
iTely  ehlelda  the  loatni- 
meota  from  dlstorblog  In- 
flaencea  of  external  mag- 
Detio  fields. 

BZRLTN'.— European  W'wtoo 
Jlectrlral  lostmment  Co.,  Bit- 
4«mrMM  No.  U. 


VestoQ  Standard 


Portable  Direct  Rending 
Voltmeters  ami  Millivoit- 
metere.  Ammeter'^  and  Mil- 
ammeters,  Wattmeters 
and  VultmeterSi  for  Alter- 
nating aud  Direct  Current 
Clrculta. 

Ourportoble  InetrumentB 
are  recognized  aeBtandards 
throuKhout  the  civilized 
world. 

Oar  Semi -Portable  La- 
boratory Standard  Volt- 
meters and  Ammeters  are 
stIU  better. 

They  are  the  moet  relia- 
ble, abeolnte  standarda  for 
Laboretory  oae. 


LONDON- ElllottHro-M 
tury  Works,  Lewl^iUam. 


,  Cen- 


Par«.  Pra>«cb,  E.  H.  Cadfot.  12  Ruo  S;.  Oeorgti. 


Weston  StandArd    Illomtnated 

Dial  Station  Toltmeter. 

Style  B.  **Fluab  Type." 

?Vew  Vork  OQlce— 74  Cortlandt  St, 


EDISON   PRIMARY  BATTERIES 

Formerly  known  as  Edison-Lalande. 


EXCELLENCE  AND 

RELIABILITY 

GUARANTEED  BY 

THIS  TRADEMARK 

SIGNATURE 
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BEST  BATTERIES  ON 
THE  MARKET  FOR 
GAS  ENGINES, 
SLOT  MACHINES, 
RAILROAD  SIGNALS, 
CROSSING  BELLS, 
SMALL  MOTORS, 
ETC. 


EDISON    MANUFACTURING   COMPANY, 

Factory,  uranye,  New  Jeraey,  U.  8.  -V.  i?'', 

Now  Torit  omoo,  83  Clmmfiora  .'itreot.  OljJcago  omge.  304  Wobasli  Avanue.      ;  ^ 
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A    NEW    LINE    OF    SMALL    MOTORS    FOR.    POWER.    PURPOSES 

Form  L  Outputs  from  l^  to  3  H.  P.— Durable,  Efficient  Machines. 


CROCKER-WHEELER  COMPANY 


Manufacturers  and  Electrical  Engineers, 


BRANCH  OFFICES  IN 
ALL  LARGE  CITIES. 


Office  and  Works; 

AMPERE.  N.  J. 


^-'-**— *--'-- --*"iiimf"^"^--^  -•  —  "-*"--'•'  '^^'■^^-'^  .A*..^ ^  ..-a.^^>»..A.^^,gii  iinaimln 


piiifi|ip>w*iipp^piwpirw<wm"w  wM'iP'nPwy  111  ipupw^rw^^^f  wn  i>piin«i>'P»w*ip^lpwipi 


THE   COMING 


NEW  YEAR'S  ISSUE 


OF   THE 


Western  Electrician 

•will  be  of  exceptional  interest  and  value  to  every  electrical  worker.  As  in 
previous  New  Year's  Numbers  the  carefully  prepared  statistics  of  electrical 
manufactures  in  the  United  States  for  the  year  will  be  a  noteworthy 
feature.  To  illustrate  the  correctness  of  the  Western  Electrician's  estimates, 
it  may  be  observed  that  the  figures  heretofore  published  have  agreed  substantially 
with  the  Government  census  statistics. 

This  important  issue  will  be  an  exceptionally  choice  one  for  advertisers. 
An  attractive  announcement  would  enable  you  to  place  the  merits  of  your  product 
before  nearly  every  prospective  buyer.  To  obtain  a  choice  location  and  a 
striking  advertisement  we  would  urge  you  to  send  in  your  copy  NOW. 

WESTERN  ELECTRICIAN,  -  510  Marquette  BIdg.,  CHICAGO. 


«nv«i«ir«r«w«^iPv^pviV«f»w'«nrpp«^9PP|ppipirwv^vif«^9'irvwv^Pii«wir«w*i^^ 


^W^ 


There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/ 


IX 


Authorized  Manufacturers  of  th* 

:XIBL.E    TUBE    'XA^IRK. 


I  The  India-Rubber  and  Cutta-Percha  Insulating  Co., 


Sales  OfTlce, 
IB  Cortlandt  St.,  New  York. 


MAIN  OFFICE,  Clenwood  Works, 

YOIMK 


ERS.   IM.  Y. 


(losas) 


f«i8HKWWi«««\%%%':::::::::«::::ffl^^^^ 
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The  Electric  Storage  BatteryGo. 


MANUFACTURER    OF    THE 


PHILADELPHIA 


'  Cbloribc  Hccumulator 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PRICE    LISTS   AND   BCSCHtPTIVE   BULLETINS   FORWARDED   UPON   REttUEST. 


SALES  OFFICES 

PHILiDELPHIA.               NEW  YOBK,                    BoSTON,                   CHICAGO.                  BALTIMOKK.                      ST.  LOUIB.                   SaN  PbAHCIBCO,  ClEVELAND,                            CAKADA,                                       HAVANA.  CUBA, 

Allegheny  Ave.       100  Broadway.       60  State  St.      Marquette  Bldg.    Continental       Wainwrlght  Bldg.         Elalto  Bldg.  CltlzenB'  Bldg.        Canadian  General        G,  P.  Greenwood.  Manager, 

and  19th  St. Trust  Bldg.  Electric  Co..  Ltd.  Toronto          34  Empedrado  St. 


DUNCAN  INTEGRATING  WATTMETER 


FOR 


DIRECT  CURRENT  LIGHTING  AND  POWER. 

MOST  ACCURATE  AND  UP-TO-DATE  METER  UPON  THE  MARKET. 


DUSTPROOF 
NO  CONSTANTS 
SENSITIVE 
COUO  MAGNETS 
LARGE  DIAL 


DUNCAN  ELECTRIC  MFC  CO., 


LA    FAYETTE,    INDIANA. 

SEND    FOR    DESCRIPTIVE    BULLETIN.    


CARBONS 

GOIMSUMERS  CARBON  CO. 

LANCASTER,  OHIO,   U.  S.  A. 
Carbons  of  all  kinds  and  for  all   purposes. 


AMERICAN  BRAND 
WcATHtRPROOF  WIRE  ANDCABIES 


We  always  carry  a  large  stock  of 

WEATHERPROOF  WIRE 

for  prompt  ibipments.     Samples 
and  prices  on  application. 

AyERICAN  INSULATED  WIRE  &  CABLE  CO. 

Main  Office  and  Factory: 
241-247  S.  Jefferson  SI..  CHICAGO,  ILL. 


An  INCANDESCENT  LAMP  represents  a  large  Investment  of  capital,  ingenuity  and  sldlied  workmanship,  It  is  sold  at  a  price  lo  low  as  to  necessitate  eternal  i 
ilgllance  in  cutting  costs  to  a  minimim.  A  successful  lamp  maiufacturer  can  not  afford  to  experiment  witli  poor  materials.  This  explains  iiie  popularity  of 

BAKER    &    OO.'S 

408  N.  J.  R.  R.  Ave.,  NEWARK,  N.  J.  1 20  LIBERTY  ST.,  NEW  YORK. 


IIMUIVI 


We  Duy  an* 
Refine 
Platinum 
Scrap  also, 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co — 

Allen  Company,  L.  B 11 

Allls-Chalmers  Company  ,     22 

Alio  (vay  Electric  Co — 

Alphaduct  Mfg.  Co 15 

American  Battery  Co — 

American  Circular  Loom  Co. 21 
American  Conduit  Company .  7 

Amer.  District  Sieam  Co 19 

Amer.  Electrical  Heater  Co..— 

Amer.  El.  Telephone  Co 15 

American  Electrical  Works.. U 
Amer.  InsuL  Wire  &  Cable  Co.  3 

American  Platinum  Wks — 

American  Refl.&LlghlingCo  11 
Amer.  Steel  &  Wire  Company  6 
American  Stone  Conduit  Co. .  7 
Arnold  Elec.PowerStat.  Co..  8 

Aatomaiic  Electric  Co. U 

BabcockA  Wilcox  Co — 

Badt.  F.  B 8 

Baker  A  Company 3 

Baker  &  Co..  W.  E B 

Barnett  Company,  G.  &  H — 22 
Beardalee  Chandelier  Mfg. Co.  10 

Beldler  J:  Co.,  Francis 16 

Berthold  &  Jennings 17 

tfoaaert  El.  Construction  Co. .  I 

Brooks.  HaU  L 17 

Brown.  Chas.  L 8 

Bryan-Marsh  Company — 

Bryan.  Wm.  H ..  8 

Buckeye  Electric  Company..— 

Burch.  Edward  P 8 

Buiterfleld,  J.  F. 8 

ByUesby  ACo-.H.  M 8 

Byrne  Const.  Co.,  31.  P — 

Carman  ACo..  Charles  Whit- 
ney   8 

Carney  Bros.  Co 17 

Central  Electric  Co i 

Cftniral  Manulacturlng  Co..  .— 


Chicago  A  Alton  Ry 16     FahnestockTransmltterCo...l4     Jones  &  Son.  J 


Chicago  Die  &.  Electric  Co... 

Chicago  Edison  Co 4, 

Chic.  Fuse  Wire  A  Mfg.  Co. . . 
Chicago  Insulated  Wire  Co.. 
Chicago  Mica  Co 

C.  M.  ASt.  P.  E.R 

Clark  Wlrel.TelA  Tel  Co.,T.E. 
Columbia  Incand.  Lamp  Co.. 
ColumbusIns.Wlre  A  Br.  Co. 

Consumers  Carbon  Co 

Continuous  Rail  Joint  Com- 
pany of  America 

Cope.  T.  J 

Crescent  Co 

Crescent  Ins.  Wire  A  Cbl.  Co. 
Crocker- Wheeler  Company.. 
Crouse-Hlnds  Electric  Co, 

Crowe  Metal  Mfg.  Co 

Crumb  A  Company,  W.  H. 
Cutler-HammerMfg.  Co.  .. 
Cutter  Elec.  &  Mfg.Company 

D,  A  W.  Fuse  Company 

Dearborn  Drug  A  Chem.Wks, 
Diamond  Meter  Company . . . 
Dickey-Sutton  Carbon  Co.. . 
Dixon  Crucible  Co.,  Joseph.. 
Duncan  Electric  Mfg.  Co.. 

Dustln  Co-.Chas.  E 

Eeoieston  Lumber  Co 

Economical  Elec.  Lamp  Co. 
Edison  Decorative  A  Minia- 
ture Lamp  Departm't 

Ediaon  Mfg.Company 

Egan.  J.  J 

Electrical  Engineer  Institute. 

Electric  Appliance  Co 

Electric  Storage  Battery  Co.. 
Electrician  Pub.  Company. . . 

Emmons  Elec.  Const.  Co 

Empire  Wire  Co 

Ewlng-Merkle  Electric  Co.. . 


FeltA  Co..  Chaa.  E 8 

Field,  C.J 7 

"For  Sale"  Advertisements..  12 
Ft.  Wayne  Elec.  Works.,  Inc.31 
Fostorla  Incand.  Lamp  Co.   — 

Fowler,  John  H — 

Fowler- Jacobs  Company — 

Freeman  it  Co.,  Ernest 8 

General  Electric  Co 9 

General  Engineering  Co., The  8 
General     Incandescent     Arc 

Light  Company 8 

General  Incand.  Lamp  Co — 

Gould  Storage  Battery  Co — 

Gt.West.Smelt.AReflningCo.I2 
Green  Fuel  Economizer  Co..— 
Gregory  Electric  Company  ..12 

Hanson  ATunellus  Mach.Co.ll 

Hart  Mfg.  Co 14 

Hartford   Steam   Boiler    In- 
spection A  Insurance  Co. . .  18 
Hazard  Manufacturing  Co.  ..22 
Hobart  Elec.  Mfg.  Company..  I 

Hoffman,  G.  W 12 

Holmes  Fibre-Graph.  Co 18 

lloltzer-Cabot  Electric  Co  .— 
Humphrey,  Henry  H 8 

Illinois  Electric  Specialty  Co,— 

Illinois  Engraving  Co — 

niinols  Maintenance  Go le 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  A  Ine.  W.  Co. . .  1 
India  Rubber  A  Gutta  Percha 

Insulating  Company 2 

International  TeLMfg.  Co.  ..14 

Jackion.  D.  C.  &  W.  B 8 

Jeffrey  Manufacturing  Co..  -.18 

Jewell  Electrical  Inst.  Co — 

Johnston.  Thomas  J 11 


Jones  Perpetual  Ledger  Co.  ..11 

Kartavert  Manufacturing  Co.22 
Kellogg  Switchboard  A  Sup- 
ply Company 16,  17 

Klein  A  Sons,  Mathlas 16 

Kohler  Brothers 8 

Kuhlman  Electric  Co 4 

Leather  Preserv.  M.  Corp — 

Leffel  A  Co.,  James 18 

Llndsley  Brothers  Company..  17 

Loud's  Sons  Co.,  H.  M 17 

Lowell  Model  Co 8 

Machado  A  Roller — 

Maltby  Lumber  Company..  .17 

Manhattan  El. Supply  Co 13 

Matthews  A  Bros.,  W.  N 11 

Maus  A  Co.,  H.  H 16 

McLennan  A  Company,  S ....  10 

McLeod,  Ward  A  Co 9 

Mechanical  Appliance  Co 18 

Mica  Insulator  Company 10 

Minneapolis  Elec.AConst.Co.— 

Miscellaneous  Advs 12 

Monarch  Fire  Appl.  Co 14 

Monon  Railroad — 

Monson  Burmah  Slate  Co....  16 

Moon  Mfg.  Co.,  The 14 

Morse  Cedar  Company — 

Mueller  Company,  William..  16 

Munsell  4  Co.,  Eugene — 

Murdock  A  Co.,  Wm.  J — 

National  Carbon  Co — 

National  Electric  Co 22 

Katlonal  Elec.  Signalling  Co.— 
National  India  Rubber  Co....— 

National  Tel.  Supply  Co — 

Kernst  Lamp  Co 19 

New  England  Butt  Co 1 

New  York  Central  Lines 18 


Fox*    Ol^softifled    Iincleac    of    .A.d^v-^x^lsemeia.'ts 


New  York  Ins.  Wire  Co 11 

Nickel  Plate  Road 13 

Northwestern  Electric  Co. ; .  8 
Norton  Elec'l  Instrument  Co.— 

Okonite  Company,  The 1 

Osborn-Morgan  Co U 

PageAHill  Co 17 

Palste  Co.,  H.  T — 

Paragon  Fan  A  Motor  Co — 

Pardridge  Shade  A  Kefl.  Co.    1 

Perrlzo  A  Sons 17 

Phelan,  D.  W 16 

Phillips,  Eugene  P 11 

Phillips  Insulated  Wire  Co..  11 

Phcenix  Glass  Company 1 

Phosphor-Bronze  S.  Co 18 

Plerson  Electric  Co 12 

Plgnolet.L.  M 10 

Pittsburg  Sewer  Pipe  A  Con- 

dultCo 7 

Pittsburg  A  L.  S.  Iron  Co 17 

Plume  A  AtwoodMfg.  Co....— 
Porter  Cedar  Company 16 

Relslnger,  Hugo 7 

Reynolds  El.FlasherMfg.Co. — 

Roche,  Wm — 

Roebllng's  Sons  Co..  J.  A 22 

Safety  Ins.  Wire  A  Cable  Co.  10 

Sargent  A  Lundy — 

Sawyer-Man  Elec.  Company.— 

Schott,  W.  H 8 

Shelby  Electric  Company  . . .— 
Simplex  Electrical  Co.,  The..  1 
Simplex  Elec.  Heating  Co..  ..11 

Smith  Co.,  S.  Morgan 18 

Sprague  Electric  Company...  5 

Standard  Elec'l  Mfg.  Co U 

Standard  Pole  A  Tie  Co 16 

See    I*^g:^    &4 


Standard  Tie  Company 16 

Standard  Underg.  Cable  Co. .  1 

Stanley  Instrument  Co 5 

Stanton,  LeRoy  W 8 

Sterling  A  Son,  W.  C 16 

Sterling  Electrical  Mfg.  Co..  14 
Sterling  Electric  Company..  — 
Sterling  Varnish  Co.,  The....  10 
Stilwell-Blerce  A  Smith-Valle 

Company 9 

Stow  Mfg.  Company — 

Stromberg-Carlson  Tel.  Mfg. 

Company is 

Sturtevant  Company,  B.  F...22 
Swedish-American  Tel.  Co    .— 

Tod  Company,  William 18 

Torrey  Cedar  Company 17 

Towers  Pin  A  Bracket  Co 17 

Valentine- Clark  Co.,  The 17 

Varley  Duplex  Magnet  Co...  i 
Vulcanized  Fiber  Company. .  23 

Wabash  R.  R — 

Waclark  Wire  Co 9 

Wagner  Electric  Mfg.  Co — 

Walker  Electric  Co — 

Walsh's  Sons  A  Companj  ....  12 

Warren  Elee.  Mf gr.  Co — 

Wesco  Supply  Co — 

Western  Electric  Company..    7 

Western  EL  Supply  Co 9 

Western  Lum  ber  A  Pole  Co . .  1 6 
Westinghouse      Electric     A 

Manufacturing  Co 20 

Weston  Electrlcallnst.  Co. ..  i 

Whitmore.  A.  E 16 

WUmerding,  C.  H 8 

WooUey  Fdy.  &  Mach.  Wks..- 
Worcester  Company.  C.  B .. .  16 
Wrigley  A  Co.,  Thos — 

Yost  Electric  Mfg.  Co 5 

Young,  A.  B — 


WESTfeRl^    fiLfiCTtllClAN 
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MANUFACTURED  BY 


ALWAYS 

IN 
STOCK. 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  1 39  Adams  Street, CHICAGO. 


■  Go. 


SCHEEFFER  INTEGRA  TIHG 

WATTMETER 

TYPE  C  FOR  ALTERNATINa  CURRENT       TYPE  F  FOR  DIRECT  CURRENT  CIRCUITS 

DUST    AMD    BUG    PROOF 
IMPROVED  CONSTRUCTION 


1 


TYPE  E. 


TYPEF. 


Waving  parts  are  extremely  light, 
insuring  a  highly  sensitive  and  aO' 
curate  nteterm 


WRITE  FOR  PRICES  AHO  DtSORIPTIVE 
UTERATURE. 


DIAMOND   METER 
COMPANY, 


ALTERHATIMB  CURRENT. 


PeoHa,  llhf 


U.  S.  A. 


DIRECT  CURRENT. 


m 


'^  III  ^^  II  1114 


! 


t 


».,i^4i  ■  I  iii—B  r 


SINGLE     AND 

POLYPHASE 

TRANSFORMERS 

KUHLMAN  ELECTRIC  CO., 

Elkhart,  Ind. 

CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 

General  Offices;    Century  Building. 

NEWARK,  N.  J. 

Over  FIFTEEN  THOUSAND  (15,000}  miles  in  use.    EeceiTed  the 

highest  award  in  its  class  at  Paris  KxposUion,  1900 

and  Pan-American,  lluffalo.  1901. 


O    A    R    B    O    IM 

FOR  OPEN  AND  ENCLOSED  ARC,  ALL  SYSTEMS, 


IHE  DICEErSCTXON  C^RBOF  CQM^NY: 


LANCASTER,  O. 

OUR  ENCLOSED  ARC  CARBONS  ARE  STRAIGHT,  CORRECT  AS  TO  DIAMETER,  MAKE  SMALLEST  POSSIBLE 
DEPOSIT  ON  GLOBES,  AND  GIVE  A  STEADY  WHITE  LIGHT;  NOT  VIOLET  RAYS,  on  request  will  mail  samples. 


December  26,  1903 


WESTERN    ELECTRICIAN 


!••«••••••! 


1 1.  X.  L.  Weather-Proof 

IS  THE  BEST  WIRE  IN  ITS  CLASS. 


A.II  iSi^es  in.  01xioaig;o  Stools:. 

ISeind  for  S^mjjles  and  I*i*ioest 


^  €mlmi  CilrctrirCm»jmtt$|, 

■JEVER       6<  BFNfBAL     Wf:STERM    ABEMTS 


264-266=268=270  FIFTH  AVENUE,  CHICAGO. 


L^  TE^T 


=e"0  3£= 


ATTK.OVET) 


This  meaLns 


--YOST— 
SOCKETS 

meet  a.!! 

CODE 
REQUIREMENTS 

Do  you  a^ppreciate  the 
importaLrvce     of     this? 

Have  you  our  Booklet? 


15 he 

Yost  Electric 

Mfg.  Co. 


Toledo,  Ohio 


U.  S.  A. 


MULTIPLE  SWITCH   MOTOR 

STARTERS 

WITH  AUTOMATIC  RELEASE 

Operated  b)'  throwing  in  one  lever  after  another, 
levers  interlocking  so  that  it  is  impossible  to  close 
them  other  than  in  their  regular  order. 

For  motors  larger  than  50  H.  P.  this  is  the  most 
satisfactory  type  of  starter,  owing  to  the  eliminat- 
ing of  all  sparking  on  contacts. 

THE  CUTLER" HAMMER   MFG.  CO. 


New  York 
136  Liberty  St. 

Pittsburg 
322  Frick  Building 


MILWAUKEE 
WIS. 


Boston 
176  Federal  St. 
Chicago 
1232  Monadnock  BIdg. 


DIRECT  CURRENT 

MOTORS 


A  WORLD  WIDE 
reputation  for  excellence 
has  been  won  by  our 
motors  because  of  their 
superior  design  and  con- 
struction. 

Write   for    Bulletin    No.    ojaoe. 

SPRAQUE 

ELECTRIC     COMPANY 


General  Olfices: 
S27-S31  West  34th  Street,   New  York. 


Chicago  Office:  Fisher  Building. 


ELECTRICITY  FOR  ENBINEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  $2.60. 

ELECTRICIAN  PUBLISHING  CO., 
910  Marquette  Building,  -  •  OHIOAOO. 


Stanley    Recording    Wattmeter    for    Alternating    Current    Circuits 


UIPU    PIAOC    Balanced  Thrust— Model  H-Metal   or  Glass  CoverAir    I  n\A/    DDIPC 

niUn    OLAOO       TiKht;  Moi5ture  Tight:  Dust  Tight;  Insect  Tight.       LU  fl    inlUL 

Mo  Jevfel  Wear  From  Hammer  or  Side  Thrust. 

Li^btest  Weight  Moving  Parts  Perfect  Spring  Support  Highest  Effective  Torque 


No  Change  Braking  Air  Gap  by  Temperature 

Complete  Magnetic  Shield  Against  Short*Circuits 


Perfect  Seal  Protection  Against  Tampering  Compensation  for  Inductive  Lag 

No  "Kicking"  or  "Pusher"  Aa.\illary  Friction  Devices 
Simple;  Durable!  All  Parts  Readily  Accessible 

Pre-Emlnently  the  Best  Contact  Bearing  Meter 
CompetlHoa  on  Merits  Challenged 
Rankm  Next  to  Stanley  Magnetic  Susponslon  Wattmeters 
Send  for  Bulletins  Illustrating^  and  Describing  Meters. 


Manufactory  and 
Sales  Offlcei: 


s  -r  /V  IM  I-  E  Y 

GREAT  BARRINGTON,  MASS.,  U.  S.  A. 


I  IM  S 


R   LJ   IVI   E   IM 


European  Office: 
No,  23  Boulevard  des  Itallens,  Paris,  France. 


FOR  PACIFIC  COAST. 

J  no.    TIartin    &    Co. 

69  to  75  New  Mon*',^omery  St..  San  Francisco,  Cal, 
Douglass  JiulMlny.  Los  Angeles,  Cai. 
Pioneer  liuUdlng,  Seattle.  Wash. 


FOR    COLORADO,    IDAHO,    MONTANA, 
WYOmiNO,  NEW  ME  XICO.  UTAH, 

The    Ilendrie  -  Itol  tlioff     Hanfg. 
and    ISnppl.v    Co. 

Denver,  Colorado. 


FOR  MEXICO, 

Victor   M.   Braschi   &,   Bro. 

El  Almaceu  de  Las  Mlnas. 
Apartado  830,  Mexico  City. 


West£RN    ELECtfttClAN 
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American  Steel  &  Wire  Co. 


Oiilcago 


New  York 


WorcesUr 


Denver 


San  Francisco 


BARE   AND    INSULATED 

ELECTRICAL  WIRES 


CLASSIFIED    INDEX   OF    ADVERTISEMENTS. 


Acc't  Books,  Perpetual. 

Jones  Perpetual  Ledger  Co. 
Adjusters,  Cord. 

Ciescunt  (Jo. 

Incandes   El.  Lt.  Manip.  Co. 
Adjusters,  Inc.  Ijanips. 

Inc.  El.  Lt.  Manipulator  Co. 
Auohors  (TeL  &  TeL) 

Matthews  &  Bro..  W.  N. 
Anuauciators. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Go. 
Manhattan  Elec.  Supply  Co. 
Moon  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Batteries  aod  Jars. 

Central  Electric  Go. 
Edison  Mfg.  Co. 
Edwards  &  Company. 
Electric  Appliance  Go. 
Manhattan  Elec.  Supply  Co. 
Roche,  Wm. 
Wesco  Supply  Co. 
Weatern  Electric  Go. 
Western  Elec.  Supply  Co. 
Kells,  Buzzers,  Btc. 
(jentral  Electric  Go. 
Electric  ApplianeS  Co. 
Manhattan  Elec  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Go. 
Western  Elec.  Supply  Go. 

Helt  Dressing. 

Uixon  Crucible  Co.,  Jos. 
Leather  Preserver  Mfg.  Corp. 

Belting:. 

Leather  Preserver  Mfg.  Corp. 

BloTv^ers. 

Sturtevant  Co.,B.  F. 
Boiler  Compounds. 

Dearborn  Drug  A-  Ghem.  Wkg. 

Boilers. 

Babcock  &  Wilcox  Co. 
Illinois  Maintenance  Co. 

Books,  Electrical. 

Electrician  Publishing  Co. 

Bmskes. 

Gentral  Electric  Go. 
Hobart  Elec.  Mfg.  Go. 
Holmes  Fibre-Graphite  Co. 
Western  Electric  Company. 

Cable  Haneers. 

National  Tel.  Supply  Co. 

Western  Electric  Go. 
Cables.  (See  Wires  and  Cables) 
Carbons,     Points    and 

Plates. 

Central  Electric  Oo. 

Chicago  Edison  Go. 

Consumers  Carbon  Co. 

Dickey-Sutton  Carbon  Go. 

Electric  Appliance  Go. 

National  Carbon  Co. 

Reisinger.  Hugo. 

Wesco  Supply  Co. 

Western  Elect.  Supply  Co. 

CastinffS. 

New  England  Butt  Co. 
Smith  Co.,  S.  Morgan. 

Cbains. 

Jeffrey  Mfg.  Go. 
Ctrcnit  Breab^s. 

Cutler- Hammer  Mfg.  Co. 

Cutter  Elec.  &  Mfg.  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Western  Electric  Company. 

Westlnghouse  El.  &  Mlg.  Co. 
Coal  and   Askes    Hand- 
Una  DIachinery. 

Jeffrey  Mfg.  Co. 
Colls  and  Ula^nets. 

Varley  Duplex  Magnet  Co. 

Western  Electric  Co. 
Commutator  Compound. 

Allen  Co.,  L.  B. 

Egan,  J.  J. 

McLennan  &Co.,  K. 

Conduit  and  Conduits. 

Alpbaduct  Mfg.  (Jo. 
American  Circular  Loom  Co. 
American  Conduit  Company. 
American  Stone  Conduit  Go. 
Central  Electric  Co. 
Electric  Appliance  Go. 
Field,  C.  J. 

Pittsburg  Sewer  Pipe  &  Con- 
duit Go. 


SprR^ue  Electric  Co. 
Wesco  Supply  Co. 
Western  Elect.  Supply  Co. 

Conduit  Rods,  Coupling:. 

Cope,  T.  J. 

Contractors  and  Blectric 
lilSkt  Plants. 

Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  Elec&Mfg.Go. 

Cross-Arms,     Pins     and 
Brackets. 

Berthold  dt  Jennings. 
Central  Electric  Go. 
Central  Manufacturing  Co. 
Ecoleston  Lumber  Go. 
Maunattan  Elec.  Supply  Co. 
Standard  Pole  &  Tie  Co. 
Towers  Pin  &  Bracket  Go. 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elect.  Supply  Co. 

Cnt-Outs  and  Switches. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Go. 
Chicago  Edison  Co. 
Crouse-Illnds  Electric  Co. 
Gutter  Elec.  &  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Go. 
Hart  Manufacturing  Co. 
Manhattan  Elec.  Supply  Go. 
Wesco  Supply  Go. 
Western  Electric  Go. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Dynamos  and  Motors. 

Central  Electric  Co. 
Crocker- Wheeler  Co. 
Dustin  Co.,  Ghas.  E. 
Ewing-Merkle  Elec.  Co, 
Ft.  Wayne  Elec.  Wka.,  Ino 
General  Electric  Go. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Go. 
Illinois  Maintenance  Go. 
Jones  A.  Son,  J. 
Mechanical  Appliance  Ca 
National  Electric  Co. 
Northwestern  Electric  Go. 
Sprague  Electric  Go. 
Stow  Manufacturing  Co. 
Sturtevant  Co.,  B.  F. 
Wagner  Electric  Mfg.  Go. 
Warren  Elec.  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Go. 
Westlnghouse  El.  &  Mfg.  Co. 

fcenomlzers.  Fuel 

Green  Fuel  Economizer  Co. 

Klectric  Heating  Appl. 

American  Elec.  Heater  Co. 
Simplex  Elec.  Heating  Co. 
Western  Electric  Go. 

Electric  Bailw^ays. 

Crocker-Wheeler  Company. 
General  Electric  Go. 
Sprague  Electric  Co. 
Westlnghouse  El.  &,  Mfg.  Co. 

Electrical  and   mechan- 
ical Bneineers. 

AUoway  Electric  Co. 
Arnold  Elec.  Power  Stat'n  Co. 
Badt.  F.  B. 
Baker  &.  Co.,  W.  E. 
Brown,  Chas.  L. 
Bryan,  Wm.  H. 
Burch.  Edward  P. 
Butterfteld   J.  F. 
Byllesby  A  Co.,  H.  M. 
Byrne  Const.  Co.,  M.  P. 
Carman  AGo.,  Chas.  Whitney. 
Crumb  A  Company,  W.  H. 
Emmons  Elec.  Const.  Go. 
Fell  &  Co.,  Chas.  E. 
Freeman  &  Co.,  Ernest. 
General  Engineering  Co., The 
Humphrey,  Henry  H. 
Jackson.  D.  C.  A,  W.  B. 
Kohler  Brothers. 
Sargent  &  Lundy. 
Schott.  W.  H. 
Stanton,  Le  Roy  W. 
WUmerdlng.  C.  H. 


Electrical  Instruments. 

(Recording  and  Testing.) 

Central  ElectrlcCo. 

Diamond  Meter  Co. 

Duncan  Elec.  Mfg.  Go. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Go. 

General  Inc.  Arc  Light  Co. 

Illinois  Elec.  Specialty  Co. 

Jewell  Electrical  lust.  Co. 

Machado  A  Roller. 

Norton  Elec'l  Instrument  Go. 

Plgnolet,  L.  M. 

Stanley  Instrument  Co. 

Wagner  Electric  Mfg.  Go. 

Wesco  Supply  Co. 

Western  Electric  Go. 

Western  Elec.  Supply  Go. 

Westlnghouse  El.  &  Mfg.  Co. 

Weston  Electrical  Inst.  Go. 
Electro-Platins  Mach'y. 

Crocker-Wheeler  Company. 

General  Electric  Go. 
Ele  va  tor  s  -  Conveyors. 

Jeffrey  Mfg.  Co. 

Engines,  (JJas  and  Oaso- 
line. 

Lowell  Model  Co. 
Woolley  Fdy.  &  Mach.  Wks. 
Ensrines.  Ii^team. 

Allls-Ghalmers  Company. 

Dnstin  Co.,  Chas.  E. 

Illinois  Maintenance  Co. 

Sturtevant  Co.,  B.  P. 

Tod  Company,  William. 
En  err  avers. 

Illinois  Engraving  Co. 
Fans  and  Fan  Motors. 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

Edison  Mfg.  Co. 

Ewlng-Merkle  Elec.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  EL  &  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 

Files. 

BarnettCo..G.  &  H. 

Fire  Extinguishers. 

Monarch  Fire  Appliance  Co. 

Fixtures.  G&m  and  Elec. 

Beardslee  Chandelier  Mf  g.Go. 

Flashers. 

Reynolds  El.  Flasher  Mfg.  Co. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co.,  B.  F. 
Fuses  and  Fuse  IFire. 

Central  Electric  Co. 
Chicago  Die  &  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg.Co. 
D.  &  W.  Fuse  Company, 
^lectrlc  Appliance  Go. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elect.  Supply  Co. 
Grlobes,    Reflectors    and 
Bihades. 
American  Red.  &  Lighting  Co. 
Fostorla  Incan.  Lamp  Go. 
McLeod,  Ward  &  Co. 
Pardridge  Shade  A  Refl.  Go. 
Phoenix  Glass  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Graphite  tSpecIaltles. 

Dixon  Crucible  Co.,  Jos. 
Holmes  Flbre-Graphlte  Co. 
Heatiuff   (Exhaust 
Hteam). 

Amer.  District  Steam  Co. 
Boatinc     and    Ventilat- 
ing Apparatus. 
Sturtevant  Co.,  B.  F. 
Holders,  Inc.  liOmps. 
Incandesent    Electric   Light 
Manipulator  Co. 
Inspection  A  Insurance. 
Hartford   Steam    Boiler  In- 
spection A  Insurance  Go. 


Insulatine  Machinery. 

Hanson  &.  Tunelius  Mach. Co. 
New  England  Butt  Go. 
Insulators  and  Inshlat- 
Ine  Materials. 

Akron  Smoking  Pipe  Go. 
American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Go. 
Chicago  Edteon  Go. 
Electric  Appliance  Go. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  A  Ins.  Wire  Go. 
Kartavert  Mfg.  Go. 
Manhattan  Elec.  Supply  Go. 
Mica  Insulator  Go. 
Munsell  A  Co.,  Eugene. 
National  India  Rubber  Go. 
New  York  Insulated  Wire  Go. 
Okonite  Co.,  The. 
Phillips  Insulated  Wire  Go. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  Vitrified  Cond.  Go. 
Sterling  Varnish  Go. 
Vulcanized  Fibre  Go. 
Wesco  Supply  Co. 
Western  Electric  Go. 
Western  Elect.  Supply  Go. 
Westlnghouse  El.  A  Mfg.  Co. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 
IjampB,  Arc. 

Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
GrcKory  Electric  Co. 
Manhattan  Elec  Supply  Co 
Nernst  Lamp  Co. 
Osborn-Morgan  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westingtiouse  El.  A  Mfg.  Co. 

IiWnps*  Incandescent. 

Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Central  Electric  Co. 
Chicago  Edison  Co, 
Columbia  Incan.  Lamp  Co. 
Economical  Elec.  Lamp  Co. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept. 
Electric  Appliance  Co. 
Ewlng-Merkle  Elec.  Co. 
Fostorla  Incand.  Lamp  CO. 
General  Electric  Go. 
General  Inc.  Arc  Light  Go. 
Nernst  Lamp  Co. 
Sawyer-Man  Elec.  Go. 
Shelby  Electric  Go. 
Standard  Elfc'l  Mfe,  Co. 
Sterling  Electrical  Mfg.  Go. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Iiamps,      Incandescent— 
Replacers  A.  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 

Lamps,  9fernst. 

Nernst  Lamp  Co. 

mshtniiUE  Arresters. 

Central  Electric  Co. 
Electric  Appliance  Go. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Go. 
Manhattan  Elec.  Supply  Co. 
Western  Electric  Co. 

Iiinemen's  Cllnkbers. 

Klein  A  Sons,  Mathlas. 

Ma^rnet  Wires. 

(See  Wires  and  Gables.} 
Mechanical  Braft. 

Sturtevant  Co.,  B.  F. 
Mica. 

Chicago  Mica  Co. 

Mica  Insulator  Co. 

Munsell  &  Co.,  Eugene. 
Mining  Apparatus,  Elec, 

Crocker- Wneeler  Company. 

General  Electric  Co. 

Jeffrey  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  El.  &  Mfg.  Oo. 
Motors.  (See   Dynamos    and 

Motors). 
IVauie  Plates. 

Crowe  Metal  Mf;;.  Go. 
Nippers  and  Pliers. 

Klein  &  Sons,  Mathlas. 


Patent  Attorneys. 

Johnston,  Thomas  J. 
Phosphor  Bronxe. 

Phosphor  Bron2eSm.Go.,Ltd. 

Platinum. 

American  Platinum  Works. 
Baker  &  Company. 

Poles  and  Ties. 

Beldler  A  Co.,  Francli. 
Berthold  &  Jeaninga. 
Brooks,  Hall  L. 
Carney  Bros.  Go. 
Eccleston  Lumber  Co. 
Fowler,  John  H. 
Fowler-Jacobs  Company. 
Kellogg  Switch.  A  Sup.  Co. 
Llndsley  Bros.  Co. 
Loud'B  Sons  Co.,  H.  M, 
Maltby  Lumber  Co. 
Maus  A  Co..  H.  H. 
Morse  Cedar  Co. 
Mueller  Company.  William. 
Page  &  Hill  Company. 
Perrizo  A  Sons. 
Phelan,  D.  W. 
Pittsburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Gompaoy. 
Standard  Pole  A  Tie  Go. 
Standard  Tie  Company. 
Sterling  &  Son,  W.  C. 
Torrey  Cedar  Go. 
Valentine-Clark  Co..  The. 
Western  Lumber  &  Pole  Co. 
Whitmore,  A.  E. 
Worcester  Co..  G.  H 
Polish  (Metal). 
Hoffman,  Geo.  W. 

Porcelain. 

Akron  Smoking  Pipe  Co. 
PoYver  Transmission 
Machinery. 

Jeflrey  Mfg.  Co. 
Smith  Co.,  S.  Morgan. 
Stilwell-Bierce  Smith- Valle. 

Pulleys. 

Smith  Co.,  S.  Morgan. 

Stilwell-Bierce  Smith- Vaile. 
Bail  Bonds. 

American  Steel  &  Wire  Co. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Refiners. 

Gt  West.Smelt.A  Refining  Co. 
Re- Windins— Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 

Northwestern  Electric  Co. 

Pierson  Electric  Co. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Go. 

Gen'l  Inc.  Arc  Lt.  Co. 

Western  Electric  Co. 

Westlnghouse  El.  &  Mfg.  Co, 
Schools  and  Colleges. 

Electrical  Engineer  Inst. 
t^econd-Hand  Mach'y. 

Dustin  Co.,  Chas.  E. 

Gregory  Electric  Co. 

[11.  Maintenance  Go. 

Matthews  &  Bro..  W.  N. 

Northwestern  Electric  Go. 

Pierson  Electric  Go. 

Walsh's  Sons  &  Co, 
Sheet  Krass  and  Copper. 

Plume  A  Atwood  Mfg.  Co. 
Mlate. 

Monson  Burmah  Slate  Co. 

Young,  A   B. 
Sockets  A  Receptacles. 

PalsteCo.,  H.  T. 

Yost  Elec.  Mfg.  Co. 

Soldering   Sticks.  Salts 
and  Paste. 

.Allen  Co..  L.  B. 
Crescent  Co. 
Western  Electric  Go. 

Speaking  Tubes. 

Gentral  Electric  Go. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Go. 

Wesco  Supply  Co. 

Western  Electric  Go. 

Western  Elec.  Supply  Co. 
Speed  Indicators. 

Weston  Electrical  Inst.  Co. 
Springs. 

American  Steel  A  Wire  Go. 


Storage  Ratterles. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 
Supplies,  Oeaeral  Elec. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
Ewlng-Merkle  Electric  Co. 
General  Electric  Go. 
Manhattan  Elect'l  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Weatern  Elect.  Supply  Co. 
Sivitchboards. 
Crouse-HInds  Electric  Co. 
Gen.  Incand.  Arc  Light  Co. 
Walker  Electric  Co. 
Telephones,     Telephone 
Material    and   Swltoh- 
boards. 

American  El.  Telephone  Co. 
Automatic  Electric  Go. 
Central  Electric  Go. 
Fahnestock  Transmitter  Co. 
cHoitzer-Cabot  Electric  Co. 
International  Tel.  Mfg.  Co. 
Kellogg  Swltchb.  A  Sup.  Co, 
Manhattan  Elec.  Supply  Co. 
Moon  Mfg.  Co  ,  The. 
Murdock  &  Co.,  Wm.  J. 
National  Elec.  Signalling  Co. 
Sterling  Electric  Co. 
Stromberg-Car.lson  Tel.M.  Co. 
Swedish-American  Tel.  Co. 
Wesco  Supply^Co. 
Western  Electric  Co. 
Western  Elec.iSupply  Co. 
Toggle  Bolts. 

Wngley  &  Co.,  Thos. 
Tools. 
Klein  A  Sons,  Mathlas. 
Western  Electric  Co. 
Tran  s  tbrmers. 
Central  Electric  Company. 
Gfocker- Wheeler  Company. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Ca 
Gregory  Electric  Co. 
Kunlman  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
National  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Go. 
Westlnghouse  El.  A  Mfg.  Co. 
Trucks,  Electric  Car. 
General  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co 
Turbines,  Water  Wheels 
Leffel  A  Co.,  Jas. 
Smith  Co.^S.  Morgan. 
StilweU-Blerce    Smith-Valle 
Varnishes. 

Sterling  Varnish  Co. 
Vulcanized  Fibre. 
Vulcanized  Fibre  Co. 
W^lrelessTel.Apparatus. 
Clark  WIrel.TelA  Tel.  Go.,T.E. 
National  Elec  Signalling  Co. 
Wire    Measuring    M  a- 

chines. 
Minneapolis  Elec.  A  Const.  Go. 
W^lres  and  Cables— Mag- 
net Wires. 

American  Electrical  Works. 
Amer.  InsuLWire  A  Gable  Co. 
American  Steel  A  Wire  Co. 
Gentral  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Columbus  Ins.  Wire  A  Brass 

Co. 
Crescent  Ins.  Wire  ACbl.  Co. 
Electric  Appliance  Co. 
Empire  Wire  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  WlreGo. 
India  Rubber  A  Gutta  Fercha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co. 
New  York  Insulated  WlreGo 
Okonite  Co.,  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Go. 
Plume  A  Atwood  Mfg.  Co, 
Roebllng's  Sons  Go.  J.  A. 
Safety  Ins.  Wire  A  t'able  Co 
Simplex  Electrical  Co. 
Standard  Underground  C.  Go. 
Waclark  Wire  Co. 
WCHCO  Suiiply  To 
Western  Electric  Company, 
Western  Elec.  Supply  Co. 
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MIOMI 


IMUERIMI 


O  A  R  BO  IM  S 


BEST  LIGHT 


STEADIEST   LIGHT 


LONGEST  LIFE 


LEAST    DUST 


•  trade:    mark- 


remain  THE  STANDARD  OF  THE  WORLD  FOR  ALL  ARC  LIGHTING  SYSTEMS, 
BECAUSE  they  cannot  be  equaled  in  QUALITY  or  EFFICIENCY,  producing  the 
highest      standard     of      candlepower      in     proportion    to    the    current   consumed. 


HUGO  REISINGER,  Sole  Importer, 


1  1   Broadway,  NEW  YORK. 


Made  at    that 
^     celebrated     clay 
center 

Brazil, 
Ind. 

Also  at  Akron,  Ohio,  Shawmut,  Pa.,  and  in  New  Jersey.     Address  Our 

WESTERN    AGENCIES 


F.  B.  BADT  &  CO,, 

Monadnock  Block,  Chicago,  III. 


W.  G.  NAGEL  ELECTRIC  CO,, 

Toledo,  Ohio. 


ISTONE  CONDUIT 


For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,      Suite  29.  94  La  Salle  St.,  Chicago,  III. 


r" 


Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturers  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2,  3,  4  AND  6  DUCT. 

Superior  Conduits  for  under- 
ground wires  a  specialty. 


General  Office  and  Factory: 
PITTSBURG,    KAN. 


Branch  Office  and  Sale  Yard:    2417   East    18lii    Street,   KANSAS  CITY,    MO. 
wixii K ■< * «■'■ I ■■ ■< ■■■ 


J 


COMPLETE 

POWER 

AND 

LIGHTING 

SYSTEMS 


BULLETINS    ON    REQUEST 


WESTERN  ELECTRIC  COMPANY 

CHICAGO  NEW  YORK 

SAINT  LOUIS      DENVER.      KANSAS  CITY      PHILADELPHIA 

CALIFORNIA  ELECTRICAL  WORKS--SAN  FRANCISCO 
AMERICAN  ELECTRIC  C  O  M  P  A  N  Y-- S  A  I  N  T  PAU  L 
STANDARD     ELECTRIC     COMPANY -CINCINNATI 


ELECTROLYSIS 

A  recognized  danger  to  water,  gas  and  all 
underground  systems.   Are  you  free  from  it? 


In  all  of  tiiese  cities  great  damage  has  already  been  done: 


BROOKLYN 
RICHMOND 
ST.  PAUL 
BALTIMORE 


ALBANY 
ST.  LOUIS 
INDIANAPOLIS 
KAMSAS  CITY 


PEORIA 
PROVIDENCE 
DAYTON 
ROCHESTER 


PHILADELPHIA 
IVIILWAUKEE 
BOSTON 
NEW  YORK 


Protect  your  cable  systems  by  using 

ELECTROLYSIS  PROOF 

BITUMINIZED 
FIBRE  COHDUIT 

The  only  conduit  guaranteed  to 
withstand  electrolytic  actions.... 


Send  for  boolilet 


AMERICAN  CONDUIT  COMPANY 

I  70  Broadway       822  Manhattan  Building       336  Macy  Street 

NEW  YORK  CHICAGO  LOS  ANGELES 


Cope's  Patent  Quick  Coupling  Conduit  Rod 

Remember  these  Rods  have  no  Lost  Motion. 


These  Couplines  are  of  Steel 
and  are  made  In  ttie  best  possible 
manner. 


Patented  Pebruary  24,  1903. 


Write  for  list  of  persons  using  these  rods — 150,000  sold  since  Alay, 
1902.    Made  in  3  ft.  and  A  ft.  lengths. 

Price,  3  ft.  75  cents;  4  ft.  85  cents. 

T.  J.  COPE, 

3244  North  Fifteenth  Street,  Philadelphia,  Pa. 
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ARNOLD   ELECTRIC 
1  POWER  STATION  Co. 

Engineers,  Contractors  for  Complete 
Electric  Plants.    Results  Guaranteed. 

I  SUITE  1639,  lUROUETTB  BLDO.,  OHIOAOO. 

I       NEW  YORK  OFFICE;  711  TRANSIT  BLDG. 


TELEPHONE  ENGINEERING  AND 
CONSTRUCTION, 

1263  Monadnock  Bldg.,  -  Chicngo. 


KOHLER    BROS., 

I  Contracting     Electrical    Engineers, 
Lighting  Power  Railways, 

1804-1806-1808-1810-1812  Fisher  Building, 
CHICAGO. 


BUTTERFIELD,  J.  F. 

ELECTRICAL  ENGINEER  AND  CONTRACTOR. 
Complete  Telephone  Exchanpes  Built  and  Ma- 
terial Furnished.  ' 
Cable  Construction  and  Underground  Conduit  j 

Construction  a  Specialty. 
Room  ri[i,i,  1 1,1  Adams  Street.       CHICAGO,   I 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 

ENGINEERS 

Design,  Construct  and  Operate  Railway,  Light, 

Power  and  Hydraulic  Plants. 

Examinations  and  Reports. 

New  York  Life  Building,       -      CHICAGO,  ILL. 


FELT,  CHAS.E.&CO. 

Mechanical  and  Electrical 

Engineers, 

1155-56  Monadnock  Blk.,-Chleago, 


■^[HTllloatiniiR,  pltin;!  nnri  e.^tlmateg  foi 
tiiciil  iiLsttillatioiis.    Iinfiiti(.iiHdi.*v(.^lc)]ii;d, 


k-c 


f  Long  DlBtaace  Phone  Central  ai48. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR, 
SPKOIALTiKa — Central  Station  HeatingPlants, 
I  Water  Works  Steam  Plants,  Electric  Light, 
I  ftoa  and  Street  Railway  Plants. 
I I220-2I  Marquette  Building,    CHICAGO. 


ENGINEERS 

Represented  in  this  "Directory"  are 
enabled  to  come  in  touch  with  many 
prospective  customers  who  cannot  he 
reached  through  any  other  source. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 

Plans,  Specifications  and  SupervlsloQ  of  In< 
Btallatlon  of  complete  telephone  plants- 
Special  Reports  on  Telephone 
Properties  and  Apparatus, 

411  Electrical  Bldg.,  Cleveland,  Ohio. 


E.  W  Hammer,  H.  J,  Minhinnick.  ] 

Pres.  andTreas.  Bee.  andGen'lSup't. 

General  Engineering 

Cr\       Tt-tt?  Consulting  and 

U.  f     ±  riti^    ContractlngEngineers. 

Telephonee.ElectricLight, Power TranpmisHlon  | 

Suite  UI2.  1:15  ADAMS  ST.,  CHICAGO. 
[iKl>i»taii<H'Ti>lf|.li..L,o{;<.'nti-aM7M. 


BRYAN,  WILLIAM  H. 

M.  Am.  See.  M.  E., 

Consulting  Mechanical  and  Electrical 
Engineer. 

Lincoln  Trust  Building,   ST.  LOUIS, 


iS=^^!^s^ss§s;^^5sa,®s'^^ 


C.  W.  Cahjian.  M.  C.  Habtman, 

Carman,  Chas.  Whitney 
&Co., 

CONSULTING  ENGINEERS, 

88  La  Salle  Street,  CHICAGO, 


Humphrey,     Henry    H. 
CONSULTING  ENGINEER. 

Central  Lighting  Stations, 
Electric  Power  Transmission. 

Sl'lTE  1305.    ^HEMIC.^L  Bl.PG.,         ST-  LOUIS. 


DUGALD  C.  JACKSON,  C.   E. 
WILL'AM  B.  JACKSON,  M.  E. 

MEMBERS 

AMERICAN  INSTITUre  OF   ELECTRICAL   ENGINEERS 

AMERICAN  80QIETY    OF    MECHANiCat    rNGinCERS 

AMERICAN   SOCIETY   OF   CIVIL   ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,    WIS. 


NORTHWESTERN  ELECtRIG  GO. 

7  1   W.  Washington  Street,  CHICAGO. 

DYNAMOS  AND   MOTORS 

REPAIR  WORK  A  SPECIALTY 


GASOLINE  MOTOR  CASTINGS 

-FOR- 

BICYCLES,  AUTOMOBILES, 
AND  LAUNCHES. 

LOWELL    MODEL    CO., 

NORTH  CHELMSFORD.  MASS. 


era 


BULLETIN 
No,  172 


BULLETIN 
No,  1 62 


BULLETIN 
No.  152 


G.I. 


Bullatlnm, 


STANDS    FOR    ELECTRICAL  AND   MECHANICAL   PERFECTION. 
Blumnrlnta,     Photograph*,     Estimates,     Etc.,     Mailed     Upon     A  p  pi  leaf  Ion, 


GENERAL  INCANDESCENT  ARC   LIGHT  CO.,  NEW  YORK,   N.  Y, 


220  Devonshire  St.,  Boston.  Mn,=s. 
1218  Marquette  Bldg.,  Chicago,  III. 


638  Cnntury  Bldg.,  St.  Louis,  Mo, 
1732  Champa  St.,  Denver,  Colo. 


510  New  England  Bldg.,  Cleveland,  Ohio. 
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57  Perin  Bldg,,  Cincinnati,  Ohio. 
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THE  VICTOR  TURBINE  WATER  WHEEL 


Its  high  speed,  close  regulation,  great  capacity, 
high  efficiency,  perfsict  cylinder  gate  and  steady 
motion  will  particularly  commend  it  to  all  con- 
templating developing  plants  of  this  kind. 


r-^r9    OF^iv^i 


I^TFRI^ 


IM 


OUR    OTHER    SPECIALTIES    ARE: 


STEAM  and  POWER  PUMPING  MACHINERY  for  all  purposes,  AIR  COMPRESSORS 
for  the  Air  Lift  system  and  general  use,  JET  and  SURFACE  CONDEN- 
SERS, AIR  PUMPS,  VACUUM  PUMPS,  STILWELL'S  FEED  WATER 
HEATERS,  FILTER  PRESSES  and  OIL  MILL  MACHINERY. 


IF  INTERESTED,  WRITE 


'^  STILWELL-BIERGE  &  SMITH-VAILE  GO. 

OA.Vr^lM,     OHtlO. 

NEW  YORK,  141    Broadway.  PHILADELPHIA,  619  Arch  SIreel. 

BOSTON.  73  Oliver  Street.  CHICAGO,  311  Dearborn  Street. 

NEW  ORLEANS.  30*  Hennen  Building.  LONDON,  97  Queen  Victoria  Street. 

BALTIMORE,  IBG7  Continental  Trust  Building.  CLEVELAND,  1116  Ne*  England  Building. 

E.  F.  AUSTIN,  Sales  Agent,  Smith  Block,  PITTSBURG.  PA. 


Sole  Mfrs. 

and  Patentees 


^  Kiasfflan  Double  Cylinder  Portable  Lamp 

Finished  in  nickel  platp.  polisbfd  brass,  oxidized  coppt^r 

or  Old  brass.    Has  a  double  width  cylinder,  taking  two 

latups  and  giving  an  exceptiona  ly  bright  light. 

Sc>:d  J'or  illustrated  booklet  and  quotation,  to 

Western  Represen4allves:  THOS.  Q  GRIER  CO..  I2S  W.  Jackson  Blvd.,  Chicaeo 

New  England  Rep.:    McKENNEV  &  WATERBURV  CO  ,  181  Franklin  St.,  Boston 

Pennsvlvania  Rep  :  H  P.  WHITE  CO.,  Ltd.,  Wayne  Junction,  Philadelphia,  or  lo 

McLEOD,  WARD    &   CO. 

27  Thames  Street,  New  York.  Ifr^'^ATm':': 


WESTERN  ELECTRICAL  SUPPLY  CO., 


ENCINEERS  AND  BUILDERS 


Electric  Railways,  Lighting  and  Power  Plants. 


Western  Electrical  Supply  Co., 


Chemical  Building, 


ST.  LOUIS,  U.  S.  A.i 


Estimates  Furnlshied. 
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GENERAL  ELECTRIC  COMPANY'S 

Carbon  Break  Circuit  Breakers 


1     to    10,000  Amps. 
250  and  650  Volts. 


Built  for  hard  service. 
For  full  information 
apply  to 


TYPE  C.    FORM  Q. 
I  to  75  Amps. 


TYPE  C.     FORM  K. 
(Open)  800  to  10,000  Amps. 


GENERAL  ELECTRIC  COMPANY 

Schenectady,  N.  Y.,  U.  S.  A. 


1ft 
1ft 
1ft 
1ft 
1ft 
1ft 


Chicago  Office  Monadnock  Block. 


Sales  Offices  in  all  Large  Cities. 


lo 
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In  building  Packard  Transformers  the  ordinary  transformer  insula- 
tion is  used  in  malcing  up  coils  which,  when  complete  are  placed 
in  a  tanic  from  which  the  air  is  pumped  until  as  near  a  perfect 
vacuum  as  possible  is  qbtained. 

In  drawing  out  the  air  theimoisture  also  is  withdrawn,  and  while  coils  are 
thus  void  of  air,"SaluB"  Compound  Is  flowed  until  colls  are  completely  covered. 

The  air  is  then  let  in  and  70  pounds  pumped  In,  forcing  "Salus"  Compound 
Into  the  very  pores  of  Insulation. 

Stands  to  reason  that  Insulation  is  increased  many  fold. 

Can  be  operated  under  water  as  far  as  moisture  goes. 

Packards  can't  burn  out. 

"Salus"  Compound  is  an  insulation  which  is  flowed  while  hot;  it  then  forms  but 
does  not  become  hard  or  brittle,  neither  does  it  melt  except  under  extreme  heat . 
not  met  with  in  transformer  practice.  Packard  Transformers  after  "Salus" 
treatment  become  a  solid,  impregnable  mass,  proof  against  common  trans- 
former ills. 

ELECTRIC  APPLIANCE  COMPANY 

TRANSFORMER  SPECIALISTS       92  and  94  W.  Van  Buren  St.,  CHICAGO 


EDISON  TELEPHONE  LAMPS 


The  Standard  for  Visual  Signals. 

They  save  the  "Exchange"  time  and  money; 
because  every  lamp  is  perfect.  Sure  to  fit. 
Sure  to  burn.  The  life  is  extremely  long — 
running  into  years. 

Be  sure  to  get  the  EDISON. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Qeoeral  Electric  Company,  Harrison,  N,  J. 

CHICAQO  OPPICB,  MONADNOCK  BLOCK. 


M.  L  C. 
COMPOUND 


HIGH  INSULATOR  FOR  ARMATURES,  FIELD  COILS,  SPOOLS, 
TRANSFORMERS,    MOTOR    FRAMES,    CAR  TRUCKS,   ETC. 

Four  Grades  to  suit  all  Requirements.     Non-Corrosive,  no  Carbon  Bisulphide. 
Impervious  to  Moisture,  Oil  or   Acid.     Send   for   Price   List   and   Samples. 


MICA    INSULATOR 


IVBJ-W     'VOi^IS:. 


CO., 

CmCA.GO. 


Biggest  stock 
in  the  West. 

CHICAGO  MICA  CO.,    -    Valparaiso,  Ind. 


VOLT  -  AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  Faults, 
Grounds,  etc, 

RELIABLE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PIONOLET, 

78-80  CortlMdt  St.,  NEW  YORK,  N.  Y. 


BESrqUALlTY  LOWEST  PRICE. 


STERLIffC    EXTRA    INSULATING    VARNISH. 

sterling  Bxtra  Black  Finishing  Varniili, 

Sterling  Blaok  Air  Drying  Varnish, 

Sterling  Black  Core  Plate  Tarnish. 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A.  Brougham  St.,  Blackfrlars  Road,  Sallord,  Manchester.  Englinl, 


^^ElectricaLl 

Novelties 

and    Appliances 
.   for  BOYS   • 

Send  for  Catalog—free  "Department  "W 

EwingMerkleElectricCo. 

SAINT  LOWS.    MO.    U.S.A. 


Cale's  Commutator 
Compound. 

The  Only  Article  That  Will  Prevent  Sparking, 
iwlil  keeo  the  Commutator  In  good  condition  a*<  prevent  tutting.    Absoiuteiy  will  not  gum  the  brushet. 
SOe.  per  stick,   S5.00  per  dozen    Send  SOe.  foe  trial  stich. 

FOE  SALE  BY  ALL  SUPPLT  HOUSES  OB 

K.  McLENNAN  &  CO. 


Sole  Alannfactnrers, 
a    009,  lOO    WaBtilngton  Street, 


OHIOAeo, 


BEARDSLEE  CHANDELIER  MFG  CO.'^r..^^ 

GAS  &  ELECTRIC    FIXTURES -HXHe  TRADE 


:2S6  ..„o  HS7  S«  MMt,  ST. 
C  Ml  C  AGO 


''  SAFETY "  RUBBER  COVERED 

WIRE    AND    CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
IVI.     B.    Ausn-iN    &    CO., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  RTSVIiATED  WIRE  &  CABLE  CO., 

WORKS:  layonne,  N.J.  114.1ie  I,IBJBRTY  STKEET,  H.  f. 


CHICAGO  FUSE  WIRE  &  MFG.  CO. 


-MANUFACTURERS  OF- 


FusB  Wire  ■■■III 
Fuse 

.     Aripill 


Tubuiar  Lino  Fuses 
Fuse  links 

Telephone  Fuse  Blocks 
Telephone  Fuses 

Fusihie  Links  (for  FIro  Daarm) 

Outlet  Boxes,  Wire  Joints 

Send  for  new  reduced  prices  on  Wire  Joints.  We 
have  a  complete  line  always  in  stock  and  can  quote 
you  very  interesting  prices. 


CHICAGO  FUSE  WIRE  <&  MFG. CO. 


358  Dearborn  St.,  Chicago. 


863  Broadway,  N«w  York. 


187  Pratt  St..  BuHale- 
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PRANK  N.  PHILLrPS.  PncsiDENT. 
'C.   H.WAQENSEIL,    TRCAaURER 


EUGENE  r.  PHILLIPS, 
GCNCnAL  ManaCCR. 


C.   ROWLAND  PHILLIPS,  VlCC-PRKS. 
C.  R.   REMINGTON.  Jr..  Sec 


AMERICAN  ELECTRICAL  WORKS, 

•  •      ■      •  PKOTIDEJBCE.  R.  I. 

BAREANDINSULATEDELECTRICWIRE, 

ELECTRIC   LIGHT  LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 
Kew  i'ORK  Store,  \T.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store.  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  "Works, 

MAIN  OFFICES  AND  FACTORIES,   PHILLIPSDALE,  R.I. 


KTAllLtNiS 


DH.D.ER.I>liGJ 


FOR   ALL   ELECTRIC  WORK 

Get    the     Habit  (s) 

mentioned    in   this    space    for  past  \Z  weeks 

and  >oii'll  tell  the  man  — 

•ALLEN  SOLDERING    STKKS   OR    NOTHING    ' 

See  you  next  week. 

A    BIG    SAMPLE   STICK    FOR    IQc. 

Booklet    "Solderinq  Sense"    describes. 

This  space  is  OUR  house— Call  again. 

L.  B.  ALLEN  CO.,  Inc., 

SOLE    .MAKEIi<. 

1334  Columbia  Ave  .  CHICAGO. 


ii 


STAR' 


INCANDESCENT 
LAMPS 
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LONG  LIFE 
GUARANTEED  CANOLEPOWER, 
HIGHEST  EFFICIENCY. 

MADE     Br    THE    3I0ST    SKILLED    WORKMEN. 

STANDARD  ELECTRICAL  MFG. 
COMPANY,     i     Niles,  Ohio. 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  1 1  Pine  Street,   -    NEW  YORK  CITY 


"WOULDN'T  IT  FROST  YOU " 

If  the  Frosts  of  Spring  were  to   Work  Your  Guy 
Anchors  out  of  the  Ground  ? 

Use  Stombaugh  Guy  Anchors 

AND    YOU    WILL    HAVE    NO    TROUBLE 
OF    THIS    KIND. 


W.   N. 

603  Carleton  BIdg. 


MATTHEWS  &   BRO. 

DISTRIBUTORS. 


ST.    LOUIS 


Patent  Causes. 


Patent  Soliciting. 


HANSON  &  TUNELIUS  MACHINE  CO. 

DestgiieiH  and  Builders  of 

Insulating,    Cabling 

and  Special 

MACHINERY  FOR  ELECTRICAL  PURPOSES. 

232-234  S.  Clinton    St.,   Chicago. 


Electric  Heating  Apparatus 

SBND  FOR  G4-PAQE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 

Cambrldgeport,  Mass. 
CHICAQO,  Monadnock  Block. 


SILVER-PLATED 
MIRROR  REFLECTORS. 


A  flat  Reflector,  for  use  with 
any  system  of  incandescent  elec- 
tric light,  where  it  is  desired  to 
spread  the  light  considerably. 
Tts  silver  plated  mirror  plate 
lining  makes  it  most  effective  and 
pleasing,  and  always  as  good  as 
new. 

Convex,  reflecting  slightly  be- 
low the  horizontal  in  all  direc- 
tions. Used  in  stores,  etc.,  for 
general  illumination. 

GET    OUR    PRICES. 


American    Reflector    <&.    Lighting    Co., 

271-273    FRANKLIN    STREET.    CHICAGO. 


Crimshaw. 


Raven  White  Core. 


Raven  Black  Core. 


ALL  OUR  WIRES  pass  inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufaclnre  Crimshawand  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
114,  IKS   &    118  Liberty  St.,   New   fork. 


BRANCHEsn^jCm^CAOO-g^ 


BOSTON : 
7  Otis  St. 


SAN  FRANCISCO: 
33  Second  St. 


NATIONAL  CODE  STANDARD 

"0,  K,"  Weatlierproof  Wire. 
Slow  ■  Burning  Weatlierproof 
and  Slow-Bnrning  Wire. 

Prioes  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET.  R.  I. 


SCIENTIFIC  METHODS 

OF  ACCOUNTING. 


0\ir  IntercKdkngeaLble   Lea^f  Systems. 

Time  and  money  savers  for  any  and  every  busine.ss.  Let  us  show  you  how  we  can 
Improve  i/otirs.    Write  for  free  booklet:  "Labor  Savlof?  Systems." 

We  do  not  sell  through  the  stationery  trade,  but  have  our  special  force  of  trained 
representatives  wbo  devote  their  entire  time  to  our  work. 

JONES  PERPETUAL  LEDGER  CO.,  ^•""  '^'cmc'ku';^"  ^"^ 
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WAHTTE©,  FOB  SAXB  and 
nmilar  WAMT  eOIiVlUIV  advtrtist- 
ments  (50  tvords  or  less),  -^f-Jo  an 
insertion;  additional  words  3c  each. 
POiSITIOIir  WAKTED  advertise- 
vzgncs  (jc  zoo^'ds  or  less),  S^oo  an  in- 
nerHon .    additional  Tuords  2C  each. 

POSITION  WANTED. 

Would  like  position  as  supeviiuendent  or  gen- 
eral manager  of  good  power,  ligbiing  or  water 
works  plant.  Thirty-eight  years  of  age,  mar- 
ried and  have  bad  very  wide  e:cperience  build- 
ing, overhauling  and  operating  such  plants.  Am 
looking  for  permanent  position  with  good  future 
prospects,  with  salary  to  start  not  less  ihan 
gl.BOO  per  year.  Address  BOX  287,  care  West- 
ern Electrician,  510  Marquette  lildg.,  Chicago. 

POSITION    WANTED. 

Man  of  14  years' practical  experience  Is  open 
Xor  position  to  take  charge  of  outside  construc- 
tion and  rebuilding:  also  inside  wiring;  under- 
stands switchboards  and  dynamo  work,  arc 
lamp  repairing,  meter  repairing,  motor  install- 
ing and  repairing,  and  in  fact  nearly  anything 
electrically.  At  present  foreman  of  all  elecirleal 
work  in  a  large  plant,  but  Is  after  a  change. 
Understands  and  can  handle  hlgti-tenslon  work 
as  well  as  street  railway  overhead,  also  car 
work.  Good  recommendations.  Address  UOX 
290,  care  Western  Electrician,  510  Marquette 
Bids;.,  Chicago. 


POSITION   WANTED. 

By  young  electrician  competent  to  take  full 
charge  of  gas,  electric-light  and  water-works 
plant.  Understand  distribution  of  electric  cur- 
rent thoroughly  :  alsoD,  C.  and  A.  C-  generators, 
transformer,  engines,  eic.  sober,  want  posi- 
tion as  superintendent  or  chief  electrician. 
Eight  years"  experience  as  electrical  contractor 
and  furnisher  of  lighi  and  power  supplies  in 
cities  of  from  5.000  to  25,000  population. 
Capable  of  buying  all  supplies,  fuel,  etc.  Best 
of  references'  furnUhed.  Address  BOX  291, 
care  Western  Electrician,  510  Marquette  Bldg., 
Chicago 


WANTED. 


One  single  phase  alternating  current.  125 
cycle,  1000  V.  120  K.  W.  or  over  dynamo,  either 
General  Electric,  Wesiinghnuse  or  Stanley 
make.  State  price  and  condition  of  dynamo. 
Address.  BOX  285.  care  Western  Electrician, 
510  Marquette  bldg..  Chicago. 


WANTED. 


Three  experienced  incandescent  lamp  tales- 
men, by  an  old  and  well-established  company  not 
In  the  trust.  Applicants  will  please  state  age, 
experience  and  salary  wanted.  Address  BOX 
199,  care  Western  Electrician,  510  Marquette 
Bldg.,  Chicago. 


WANTED. 


An  incandescent  electric  lamp  salesman  to 
sell  a  higb  graue  lamp;  no  objections  to  carry- 
ing as  a  side  line.  State  age.  eiectrical  experi- 
ence and  territory,  and  if  side  line,  slaie  urin- 
ctpal  line.  Address  MISSOURI  AMERICAN 
ELECTRIC  CO.,  3327-3^29  Locust  St.,  St. 
Louis.  Mo. 


FOR   SALE. 

Electric  Light  and  Steam  Heating  Plant  with 
Machine  Shop  in  connection,  in  good  town  in 
Iowa  of  2,000  population.  Business  is  on  a 
good  paying  basis  and  can  be  increased  25  per 
cent.  Just  the  place  for  a  macbinist  ana  elec- 
trician. Good  reasons  for  selling.  Address  BOX 
286,  care  Western  Electrician,  510  Marquette 
Bldg.,  Chicago. 


FOR  SALE. 

At  a  bargain,  one  34x60  left-  hand  Corliss  En- 
gine in  excellent  condition.  Also  one  650-Ib 
Morgan  &  WiiliamsSleam  Drop.  DAVENP.jRT 
MACHINE  WORKS,  Davenport,  Iowa. 


FOR  SALE. 

6  K.  W.  Edison  220-volt  motor;  5  H.  P.  Eddy 
220-volt  motor;  I  H-P  Crocker- Wheeler  220- 
Tolt  moior.  WALSH'S  SONS  &  CO., 261  Wash- 
ington St.,  Newark,  N.  J. 


FOR  SALE. 

Electric  light  plant  In  town  of  1,000  popula- 
tion. In  fine  shape  and  on  sound  Knanclal 
basis.  I  did  not  want  to  take  it  but  was  obliged 
to  and  now  want  to  sell  it.  New  generator  and 
thoroughly  overhauled  since  taking  possession. 
E.  E.  SECOR,  Buffalo  Center,  Iowa. 


FOR  SALE. 

One  second-hand  two-ply  endless  Shultz  belt 
74-fi.  long,  In  good  condition.  Also  fifty  4-ln. 
boiler  tubes  16-ft.  long,  scale  removed,  KD- 
WARDSVILLE  ELECTRIC  LIGHT  ^  POWER 
CO.,  EdwardsvlUe.  111. 


FOR  SALE. 


An  up-to-date  Electric  Light  plant  In  a  grow- 
ing town  in  agricultural  and  beet  district  of 
Piatt  valley  in  Colorado  Current  rate,  20c  per 
thousand  watts.  Coal,  $3.00  per  ton.  Price, 
$17,500:  for  further  information,  address  S.  J. 
t>ELLS.  Bloomlngcon,  111. 


FOR   SALE. 

At  a  bargain.  One  40-Lt.  9.6  Amp.  Westing- 
house  arc  machine,  complete  with  pulley, 
switchboard  instruments,  marble  panel,  etc. 
Also  25  Standard  and  Westinghouse  lamps  for 
same,  all  in  A-1  operatlne  condition.  Addiess 
BOX  ^89,  care  Western  Electrician,  510  Mar- 
quette Bldg.,  Chicago. 


PROPOSALS  will  be  received  at  the  Bu- 
reau of  Supplies  and  Accounts,  Navy 
Department,  Washington,  D.  C,  until  12 
o'clock  noon,  December  29,  1903,  and  pub- 
licly opened  immediately  thereafter,  to  fur- 
nish at  the  Navy  Yard,  Washington,  D.  C, 
a  multi voltage  equipment  for  16-inch  and 
14-inch  gun  lathes,  eight  lathes  in  all  to  be 
fitted.  Blank  proposals  will  be  furnished 
upon  application  to  the  Bureau  of  Sup- 
plies and  Accounts,  Navy  Department, 
Washington.  D.  C.  H.  T.  B.  HARRIS, 
Paijmaster  General   U.  S.  N.     12-2-03 


PROPOSALS  will  be  received  at  the  Bu- 
reau of  Supplies  and  Accounts,  Navy 
Department,  Washington,  D.  C,  until  12 
o'clock  noon,  December  29,  1903,  and  pub- 
licly opened  immediately  thereafter,  to  fur- 
nish at  the  Navy  Yard,  New  York,  N.  Y., 
a  quantity  of  arc  lamps,  cable,  conduit  and 
fittings,  rubber  tape,  blue  denim,  bunting, 
hardware  and  hand  tools,  various  machine 
tools,  brass,  copper,  expanded  metal,  rivet 
and  structural  steel,  suction  hose,  gum 
gasket,  vulcanized  rubber,  aluminum  paint, 
vermilion,  neat's-foot  oil,  brass  and  cop- 
per pipe,  iron  pipe,  brass  and  iron  pipe 
fittings,  water  gauge  glasses,  valves,  pickles, 
green  coffee,  condensed  milk,  sirup,  tinned 
biscuit,  canned  salmon,  tinned  corned  beef, 
litmus  paper,  rubber  bands,  blank  books, 
memorandum  pads,  note  and  typewriter 
paper,  pens,  ink,  pencils,  blue  print  paper, 
miscellaneous  stationery,  parabolic  mirrors, 
varnish  brushes,  coffee  tins,  seine  twine, 
lamp  wick,  harness  leather,  leather  belt- 
ing, running  lights,  spruce  sticks,  glass- 
ware, hand  and  leg  irons,  oars,  bath  brick, 
and  flat  wooden  cars.  Blank  proposals 
will  be  furnished  upon  application  to  the 
navy  pav  office.  New  York,  N.  Y.  H.  T.  B. 
HARRIS,    Paymaster    General     U.    S.    N. 

11-30-03 


PROPOSALS  will  be  received  at  the  Bu- 
reau of  Supplies  and  Accounts.  Navy  De- 
partment, Washington,  D.  C,  until  12 
o'clock  noon,  January  12,  1904.  and  publicly 
opened  immediately  thereafter,  to  furnish 
at  the  navy  yards.  Mare  Isliind,  Cat.,  and 
Puget  Sound,  Wash.,  a  quantity  of  light- 
ing wire,  electrical  supplies,  hand  scrub 
brushes,  corn  brooms,  molding  sand,  brick, 
fire  brick,  fire  clay,  screws,  brass  wire,  mis- 
cellaneous hardware,  wrought-iron  screens, 
lenses,  lacing  and  rigging  leather.  Oregon 
pine,  cedar,  oak,  sheet  brass,  pig  lead,  bar 
steel,  galvanized  sheet  steel,  American  and 
Norway  bar  iron,  pig  iron,  scrap  iron,  mag- 
nesia pipe  covering,  brass  pipe,  copper  pipe, 
iron  pipe,  valves,  pipe  fittings,  special  cast- 
ings, hydrants,  gasoline,  rotten  stone,  laun- 
dry soap,  safety  matches,  cotton  waste, 
foundry  facings,  electric  deck  winch,  electro- 
galvanizing  plant,  and  driving  a  number  of 
piles.  Blank  proposals  will  be  furnished 
upon  application  to  the  Navy  Pay  Offices, 
San  Francisco,  Cal..  and  Seattle,  Wash. 
H.  T.  B.  HARRIS,  Pai'iiinster  General 
V.   8.    y.  1  2-7-03 


The  Simplest,  Most  Practical  and 
Economical  Turn-down  Electric  Lamp 
ever  Invented. 


The  ECOIMOMICAL 

style  I— Pull  string  for  bright  or  dim.    Style  2— For  variation  In  light  turn  bulb  one  way 
or  the  other.    Write  for  booklet  and  prices.    All  voltages  and  bases. 

ECONOMICAL  ELECTRIC  LAMP  CO.,  I23  Uberiy  St.,  New  York. 


c 


J  J. E CAN'S 
'ACME'  COMMUTATOR 
COMPOUND. 


D 


NO  SPARKING- NO  CUTTING 

Commutator  ahvayw  hripht.    ^0  per  cent,  saved  In  care  and  at- 
tention alone     Send  Mc  iov  trial  etick  and  teatlmonlale.    86.00 

per  di.)?,.     Free  aample.     Ac;eiit8  wanted.  < 

Sole  manufacturer, 
OH:i  W.'Ohlo  St..  dhlcago," 


J.  J.  ECAN, 


Keeps  its   luster.  Mol 
med  ib  years.  sold  by  i 


U.S. METAL  PO LIS n 


ll'OLrSKES  ALL  METALS.    Bo 


n^AMPLdS    SEWT     FREE 
GEO.W.MOfFMAN 
Z9 5.  E.Wasmihgton  St.' Indianapolis. In D 


FOR   SALE 


ALTERNATORS. 


AT     BARGAIN     PRICES. 

1—180  K.  W.  General  Eleetrlc,  single  phase.  60  cy.,  2080  V.  no  load,  2300  V.  full  load,  600  R.  P. 

M.,  self-oiling,  comiiound  wound,  complete  with  exciter. 
1— 120  K.  W    General  Electric  Alternator,  single  phase,  60  c.v.,  2080  V.  no  load,  2300  V.  full 

load.  900  R.  P.  M.,  self-oiling,  compound  wound,  complete  with  exciter. 
2—120  K.  W.  Ft.  Wavne.  single'phase.  140  cy..  1000  V..  1050  R.  P.  M  .  complete  with  exciter. 
1--70  K.    W.    Thomson-Houston,  single  phase.   125   cy.,   1100    V.,   1070  R.   P.   M.,  self-olUng, 

compound  wound,  complete  with  exciter. 
1—50  K.  VV.  National,  single  phase.  125  cy,,  2000  V.,  1450  R.  P.  M..  exciter  on  shaft. 
1—50  K.  W.  .Siemens  .t  Halske.  single  phase.  75  cy..  2000  V..  revolving  Held,  1125  R.  P.  M. 

ILLINOIS    MAINTENANCE   COMPANY,  1625  Marquette  Bldg.,  Chicago. 


NEW  PRICES 

New   net  prices  on  all  goods  contained  In 
our  550-page  catalogue  No.  14.    Send  for  It. 

MANHATTAN  ELECTRICAL  SUPPLY  CO. 


New  York 


Chicago 


WE  PAY 


highest  market  prices  for  scrap  copper,  brass 
and   platinum,   also  incandescent  lamp  bases. 


ELECTRICAL  BOOKS. 

.All     Kinds. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Suite  510  Marquette  Bldg.,  CHICAGO 


etc.    You  can  make 


LET  US  QUOTE  YOU  ON  ANYTHING  IN 

SECOND  HAND 

ELECTRICAL   APPARATUS 

DYNAMOS,  MOTORS  TELEPHONES  FANS, 
TRANSFOPMeBS,  ARC  LAMPF  ETC.,  AT 
PRICES     THAT     ARE      THE       LOWEST 


WE     CAN     ALSO      SAVE     YOU     MONEY     ON 

REPAIRING  AND 

REWINDING 

LARGE    OR    SM4LL   JOBS 
GUARANTEED   WORK 

PIERSON  ELECTRIC  CO. 

85  LAKE  ST.  CHICAGO 

-GREGORY: 

^  ELECTRIC  fef 

> 54-62  5.CUNT0N  5T.  CHICAGO 

All  dynamos,  moto-'s,  meters  and  transformerr; 
listed  by  this  Company  are  at  their  ■warehouses 
ready  for  Immediate  delivery. 

FOR  SALE 

at  a  bargain  if  taken  immediately: 

1  -400  K.  W.  Westinghouse  Alternator. 

1-200    "      Stanley  Alternator. 

2*150    "      General  Electric  Alternators. 

3-120 

2-150  "  Westinghouse  500  V.  Railway  Genera- 
tors. 
Largest  stock  of  second-hand  electrical  appa- 
ratus Ja  this  country.  Send  for  our  monthly 
Bargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  guaranteed. 


BIG  MONEY 

in  scrap  of  this  kind.    Save  it  and  send  it  to  the 
Great    Western    Smelting    and    Refining   Co., 


Chicago,  headquarters 


FOR  SCRAP 
COPPER 


NlCP^LgATE. 

'  ■nieNeWlJork.Chicago^st.LouisIlIl 

Offers   Three    Express  Trains 

Every  Day  between 

CHICAGO 

and  AH  points 

EAST 

Through  Cleveland  and  Buffalo 

Through  Sleeping  Cars 

Day  Coaches  and  Dining  Cars 

Individual  club  meals,  ranging  in  price  from 
35c  to  SI. 00:  also  service  a  la  carte.  Midday 
luncheon,  50c. 

CHICAGO  DEPOT:    La  Salle  St.  Station. 
CITY  TICKET  OFFICE:     1 1 1   Adams  St. 

JOHN  Y     CALAHAN,  General  Aoent 
<  13  Adams  Street,  Room  298.  CHICAGO 


-• 

-OFFICE   OF 

Town    Clerk 

BOi.nD  OJ^  _ 

A.  R.  KAUFMAN.    Clerk 

,.  VAS  SCV6.    i.TTT. 

Summitvtlle  Ind, 


Y\mr.  ^,?    ion? 


CHICAGO    EDISON    COMPANY  REPAIR   SHOPS 


TELEPHONE    MAIN    1280. 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicited 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN 

r^      OPEN    DAY   AND    NIGHT. 

'""g"-  •  FIRST-CLASS    EQUIPMENT    THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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BOOKS 


flake  your  friend  or  yourself  a  Christinas  present  of 
an  electrical  book  chosen  from  the  following  list 
which  we  recommend : 

Price. 

Webb's  Telephone  Hand  Book,  cloth  binding $1.00 

Badt's  New  Dynamo  Tender's  Hand  Book,  cloth  binding 1.00 

Badt's  Incandescent  Wiring  Hand  Book,  cloth  binding 1,00 

Badt's  Bell  Hanger's  Hand  Book,  cloth  binding . . .  1.00 

Badt's  Electric  Transmission  Hand  Book,  cloth  binding 1  00 

Dobb's  The  Inspector  and  Trouble  Man,  cloth  binding 1.00 

Steven's  Mechanical  Catechism,  cloth  binding 1.00 

Hawkins'  Catechism  of  Electricity,  leather  binding 2.00 

Practical  Electricity,  leather  binding 3  00 

Thompson's  Polyphase  Electric  Currents,  cloth  binding 3  50 

Varley's  Electro-Magnet,  cloth  binding 1.00 

Buckley's  Electric  Lighting  Plants,  cloth  binding 2.00 

paper 1.00 

Hasklns'  Electricity  Made  Simpl-^,  cloth  binding 1.00 

Haskins'  Transformer,  cloth  binding 1.25 

Houston's  2-volume  Electrical  Dictionary,    half   leather,    very 

cheap,  hall  price 6.00 

Watson's  Electrician's  Handy  Book,  cloth  binding 2.50 

Trevert's  Armature  and  Magnet  Winding,  cioth  binding 1.50 

Trevert's   How   to  Build   Dynamo   Electric   Machinery,  cloth 

binding 2.50 

Trevert's  Experimental  Electricity,  cloth  binding 1.00 

Trevert's  Electricity  for  Students,  cloth  binding 1.00 

Trevert's  Electric  Riilway  Engineering,  cloth  binding 2.00 

Trevert's  Electrical  Measurements   for   Amateurs,  cloth   bind- 
ing    1.00 

Allsop's   Telephones,    Their  Construction   and   Pitting,    cloth 

binding 1.25 

Allsop's  Bell  Construction,  cloth  binding 1.25 

Allsop's  Bell  Fitting,  cloth  binding 1.25 

Allsop's  Induction  Coils,  cloth  binding 1.25 

Bell's  Electric  Power  Transmission,  [cloth  binding 3  00 

Bell's  Distribution  for  Electric  Railroads,  cloth  binding 2.50 

Cushing's  Standard   Wiring   for   Electric   Light  and   Power, 

leather  binding 1.00 

Hanchett's  Modern  Electric  Railway  Motors,  cloth  binding. . .   2.00 
Houston  &  Kennelly's  Electric   Transmission   of   Intelligence, 

cloth  binding 1,00 

Houston  &  Kennelly's    Electrical   Measurements,    cloth   bind- 
ing    1  00 

Houston  &  Kennelly's  Electric  Heating,  cloth  binding 1.00 

Houston  &  Kennelly's  Electric  Arc  Lighting,  cloth  binding 1.00 

Houston  &  Kennelly's  Electric  Motor,  cloih  binding 1.00 

Houston  &  Kennelly's  Electric   Street  Railways,    cloth  bind- 
ing   1,00 

Houston  &  Kennelly's  Electric  Telegraphy,  cloth  binding. . . .     1.00 

Houston  &  Kennelly's  Electro  Therapeutics,  cloth  binding 1.00 

Houston  &  Kennelly's  Electricity  Made  Easy,  cloth  binding. . .  1..50 

Merrill's  Electric  Light  Specifications,  cloth  binding 1.50 

Practical  Electricity,  leather  binding 2.00 

Weber  The  Handy  Vest  Pocket  Electrical  Dictionary,  cloth . . .     .25 

leather 50 

Wiener's  Dynamo  Electric  Machines,  cloih  binding .'i.OO 

Any   of  the   above    books  sent  prepaid   on    receipt  of    price. 
Write  for  free  book    catalogue. 

ELECTRICIAN  PUBLISHING  CO., 

SUITE    5IO,   MARQUETTE    BLDC, 
CHICAGO. 


CKas.  C  Dustin  Co., 

11  Broadway.  -  -  NEW  YORK. 

Electrical  and  Steam  Machinery 

G.  E.  1000  RAILWAY  MOTORS. 

One  Hundred  G.  E.  1000  (35  H.  P.)  Street 
R.ailwa.y  Motors,  all  in  excellent  second-hand 
condition  and  complete  with  gears,  pinions  and 
geat-r  cases.    Write  for  prices. 

ALTERNATOR.S 

One  200  K.  W.  Ft,  Wayne  "Wood,"  1,100  volts,  140  cycles,  single-phase. 
One  180  K.  W.  General  Electric,  2,300  volts,  60  cycles,  single-phase. 
One  180  K.  W.  Westinghouse,  2,300  volts,  60  cycles,  eingle-phaae. 
One  150  K.  W.  Stanley,  1,100  or  2,200  volts,  133,  cycles,  two-phase. 
One  120  K.  W.  General  Electric,  1,040  volts,  125  cycles,  single-phase. 
One  120  K.  W.  General  Electric,  2,080  volts,  125  cycles,  single-phase. 
One  120  K.  W.  Westinghouse,  1,100  volta,  133  cycles,  single-phase. 
One  90  K.  W.  General  Electric.  2,300  volts,  60  cycles,  single-phase. 
Two  75  K.  W.  General  Electric,  2,100  volts,  60  cycles,  two-phase. 
One  60  K.  W.  Westinghouse,  2,200  volts,  60  cycles,  two-phase. 
One  60  K.  W.  Westinghouse,  1,100  volts,  133  cyclea,  single-phase. 
One  60  K.  W.  General  Electric,  1.040  volts,  125  cycles,  single-phase. 
Three  35  K.  W.  Thomson-Houston,  1,040  volts,  125  cyclea,  single-phase. 

RAILWAY  GENERATORS,  500-550  VOLTS. 

Two  500  K.  W.  General  Electric,  6-pole,  speed,  300  E.  P.  M. 
Two  300  K.  W.  General  Electric,  4-pole,  speed,  400  R.  P.  M. 
One  200  K.  W.  Westinghouse,  6-pole,  speed,  510  R.  P.  M. 
Two  200  K.  W.  General  Electric,  4-pole,  speed,  425  R.  P.  M, 
One  180  K.  W.  Westinghouse,  4-  pole,  speed,  535  R.  P.  M. 
One  150  K.  W.  Fort  Wayne,  6-pole,  speed,  550  R.  P.  M. 
One  110  K.  W.  Eddy,  4-pole,  speed,  600  R.  P.  M. 
One  100  K.  W.  General  Electric,  4-pole,  speed,  650  R.  P.  M 
One  100  K.  W.  Walker.  4-pole,  speed,  760  R.  P.  M. 
Two  100  K.  W.  Edison,  bi-po'ar,  speed,  620  E.  P.  M. 
One  90  K.  W.  Thomson-Houston,  4-pole,  speed,  700  R.  P.  M. 
One  80  K.  W.  General  Electric,  4-pole,  speed,  700  R.  P.  M. 
Three  62  K.  W.  Thomson-Houston,  Type  D,  speed,  900  R.  P.  M. 

DIRECTCONNECTED  UNITS,  125  AND  250  VOLTS. 

One  GO  K.  W.  Eddy,  4pole,  125-volt   generator,   with  13x12  Buffalo  Forge  engine 

Brand  new. 
One  60  K.  W.  Ilergmann,  6-pole,  125-volt  generator,  with  12x14  Watertown  engine. 
One  50  K.  W.  Commercial,  6-pole,  125-volt  generator,  with  8!4-13xl2  Armington  & 

Sims  tandem  compound  engine. 
One  50  K.  W.  unit,  consisting  of  two  25  K.  W.  General  Electric,  4-pole,  125-volt  gene-- 

ators,  with  one  triple  Expansion  vertical  engine. 
One  25  K.  W.  General  Electric,  6-pole,  125-volt  generator,  with  O^^xlO  Armington  & 

Sims  engine. 
Two  25  K.  W.  Westinghouse,  6-pole.  250-volt  generators,  each   with  9x10  Ball  A 

Wood  engines. 

ENGINES. 

One  22  and  40x60  Watts-Campbell  Corliss  cross-compound,  600-800  H.  P. 

One  30  and  36x48  Wheelook  crosi-oompound.  500-700  H.  P. 

One  14  and  17x36  and  42  Slater,  twin,  400-500  H.  P. 

One  24x48  Hamilton  Corliss,  450  H.  P. 

One  23x48  Harris  Corliss,  400  H.  P. 

One  18x48  George  H.  Corliss,  250  H.  P. 

One  16x42  Providence  Greene,  200  H.  P. 

Two  18  and  30x16  Westinghouse  Compound,  250  H.  P.  each. 

Three  18'/4xl8  Armington  &  Sims,  250  H.  P.  each. 

One  16x16  Erie  Ball.  175  H.  P. 

Two  14x13  Armington  &,  Sims,  150  H.  P.  each. 

One  12x34  Brown,  100  H.  P. 

One  10x14  Straight  Line,  75  H.  P. 

This  is  not  a  complete  list.  Sef\<l  for  Bulletin  or  write 
for  quotation  on  a.nything  you  intend  purch&.sing. 

Wa  h&ve  a.  large  stock  of  direct-current  gener&tors 
and  motors  of  all  voltages.  Also  OLlternaLting-current  motors 
ei.nd  a^rc  generaLtors, 

Babcock  S,  Wilcox  and  return  tubular  boilers. 

Transformers,  arc  la.mps,  street  roLllway  cars  and 
equipment. 


Let  us  mdLke  yo\i  a  proposi- 
tiorv  for  the  pvirchoLse  of 
any  appaLraLt\js  yovi  may 
hoLve  for  disposacL 
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If  you  don't  give 
your  subscribeis 

Automatic 
Telephone 

Service 


you  don't  give  them 
THE  BEST. 


Write  for 
Our   Catalogue. 


AUTOMATIC 
ELECTRIC 
COMPANY 

CHICAGO, 

U.  S.  A. 


A  Spring 
Binding  Post 

Grips  any  size  wire  and  holds 
it  so  firmly  that  a  loose  con- 
tact is  impossible.  Wire  can- 
not jar  loose.  Just  the  thing 
for  all  kinds  of  wire  con- 
nections. Cheaper  than  any 
good  screw  post  on  the  mar- 
ket, and  can  take  the  place  of 
an  expensive  one.  Send  for 
sample. 

DOWN  "^*^^ 

HERE  Fahnestock  Transmitter  Co. 

74  Cortlandt  Street 
NEW     YORK     CITY 


IDEAL    FIRE    PROTECTION    FOR    ALL 
ELECTRICAL    APPARATUS. 

Highest  Awards  at  National  Export,  Central  Canadian, 
Pan-American  and  Charleston  Expositions. 

MONARCH    FIRE    APPLIANCE    CO  , 
247-249  Pearl  St..  New  York  City. 


BADT'S    HAND     BOOKS 


PRICE  ONE   DOLLAR  EACH. 

DYNAMO  TENDERS 
HAND  BCOK. 

BELL  HANGER'S 
HAND  BOOK. 

ELECTRiC  TRANSMISSION 
HAND  BOOK. 

INCANDESCENT  WIRING 
HAND  BOOK. 


These  books  are  of  con- 
venient pocket  size  and  are 
widely  known  as  authorities 
in  their  respective  branches. 

Any  of  the  above  will  be 
sent,  postage  paid,  on  re- 
ceipt of  price. 


ELECTRICIAN     PUBLISHING    CO., 

510  MARQUETTE  BLDG.,  -  -  -  -  -  CH 


STERLING     SPECIAL 


DO   YOU? 


BUY      LAMPS-On^BUY      CANDLE      POWER 
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(THIS  LAMP  I 
I  AVERAGES) 
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THE  STEBtrNG  ELECTRICAL  MANUFACTURING  CO. 

NLW    yORrt.    N      V.  WARneN,    O.  CHICAGO,    ILL 


L A  H     Type 


"  INTERNATIONAL" 

Mechanical  self-restoring  Drop  Switchboard, 

JUST  OUT 

But  nearly  2,000  drops  capacity  and  complete  Cen- 
tral Office  Equipment  have  already  been  sold,  it 
is  full  of  new  up-to-date  substantial  features. 

A    MONEY  AND   TIME   SAVER. 

A  sample  of  the  working  parts  will  be  sent  to  pros- 
pective purchasers  on  request.  We  manufacture 
everything  in  the  way  of  apparatus  for  any  tele- 
phone system. 

INTERNATIONAL  TELEPHONE  MANUFACTURING  GO. 

CHICAGO,  U.  S.  A. 


"0=M' ENCLOSED 
ARC  LAMPS 

FOR  ALL  CIRCUITS. 


SIMPLE, 
DURABLE, 
EFFICIENT. 


SEND  FOR 
\  ^    7  I     BULLETINS. 


THE  OSBORN=MORGAN 
COMPANY, 

CLEVELAMD,      «       -    -      OHIO. 


MOON 

TERMINAL 
HEADS 

with 
Carbon  Arresters 

1 

:    METAL 
ISTORMBOX 

SELF- 
SOLDERING 
NOZZLE 

MOON  MFG.  CO., 

4-3^49  So.  Canal ;ST...  .    I,  ■    CHICAO 


SINGLE  CASE 


THOROUGHNESS  AND 
RELIABILITY 
are  illustrated  in  the  manner  in 
which  we  have  provided  for  the 
placing  of  switches  in  wood- 
work on  old  walls  and  in  all 
places  where  a  suitable  recep- 
tacle for  the  switch  was  not 
provided  in  the  construction  of 
the  building. 

THIS    STEEL    WALL    CASE 
fitted     with      "  Diamond       H 
Switches    (push   button   or  ro- 
tary flush)  ,  meets  all  the  under- 
writers' requirements  and  is 

AN  ABSOLUTELY  SAFE 
INSTALLATION! 

THE    HART    MFG.    CO., 

HARTFORD,   CONN. 
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Kellogg 
Claims 


We  do  rvot  claim  tha.t  ••our  instruments  con- 
tain all  of  the  good  features  of  others  on  the 
n\arket."  because  a.U  of  the  good  features  might 
not  worl<  well  together. 

BUT  WE  DO  CLAIM  that  our  apparatus  is 
so  good  and  distinctive  and  of  such  high 
character  that  nothing  but  the  best  results  are 
possible.  By  best  results  we  mean  HIGHEST 
EFFICIENCY.  PERMANENCY  and  LOW 
COST  of  MAINTENANCE. 


Kellogg  SwitcKboaLrd  t^ 
Svipply  Con\par\y 

GREEN    AND    CONGRESS    STREETS 

CHICAGO 


346  Broa^dwa.y 
New  York 


electric  Bldg. 
Clevela>.r\d 


Keystone  TelepKone  Hldg. 
Phll&delpKla 


E©k.sy  to  Adj\ist 

AND 

Self-Corvt©k.itYed 

in  FoLct  A 

Perfect    R.irvger 


COMPLETE  RINQER  WITH  QONQS. 


The    adjustment    can    be  changed    by    turning    a   simple    screw. 
Printed  matter  mailed  upon  request. 


Stromberg  -  Ca^rlsorv 
Tel.  Mfg.  Co. 

General  and  Eatstern  Office.     ROCHESTER.  N.  Y. 

Sales   Department,    Chicago,   111. 


MAGNET  WIRE 


ROUND, 
SQUARE 

AND 
RECTAN- 
GULAR. 


TRADE  MARK.. 

HA-VUFACTTBED  BT 

Columbus  iRsulated  Wire  and  Brass  Co. 

COLUMBUS,  OHIO. 


Send  your  Book  Orders  to 


ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  Bids.,  r'hic.icro. 


CATERING 

TO     THOSE     WHO 
DEMAND    QUALITY. 

American 

Electric  Telephone 

Company 


MAKERS 
OF    THE 


EXPRESS    SWITCHBOARDS 


HOTEL 

TELEPHONE         CHICAGO 


ILL. 


(t 


ALPHADUCT 


)» 


The    highest    achievement    In   the   art   of 
interior  conduit  construction.  I 


^t^, 


PROO< 

FOR  ELECTRtC  WIRES. 

ALPHADUCT  MFG.  CO. 

622  West  22d  Street,  New  York. 
303  Fisher  Building,  Chicago. 


TRANSMITTER. 
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RECEIVER. 


JUNIOR  TYPE  CLASS  "C"  WIRELESS  INSTRUMENTS. 


Thos.  E,  Clark  Wireless  Tel-Tel.  Go. 

MAIN  OFFICE,  309  Stevens  Building, 

Cor.  Washington  and  Grand  River  Aves.,  •  DETROIT,  MICH. 

FACTORY:    PONTIAO,    MIOH. 

Mfrs.  Wireless  Instruments 

For  Short  or  Long  Distance 

elegtrigal  specialties 

SPARK  COILS 

FOR  AUTOMOBILE  GAS  ENGINES,  ETC. 

Send  Stamp  for  No.  9  Bulletin.    Just  Out. 
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CEDAR  POLES 


Prom  le  F«ot  to  70  Feet. 
•PIOIAL  PRICES  ON  SMALL  POLES. 


C.n.WORCESTERCO. 

SUITE    IZ06  TRIBUNE  BLDG.  CMICASO. 


WE  ONLY  SELL 

Poles,    Ties,    Cross   Arms,    Pins    and    Brackets, 

BUT  WE   SELL  QOOD  ONES. 
STANDARD  POLE  &  TIB  CO.,  Front  and  Depeyster  Sts..  New  York. 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG   LENGTHS  A  SPECIALTY. 

VAono.  i  IDAHO. 
YARDS.  ]  MONTAMA. 

WESTERN  LUMBER  &  POLE  CO.,     -     Main  Office,  DENVER,  COLO. 


30, 35  and  40  H. 
Sand  7  In. Tops. 

FOR 

TROLLEY 

LINE 

Construction 

Always  In  Stock 


POLES 


POLES,  TIES,  POSTS. 


PRODUCERS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 
We  want  your  Inquiries  always. 


POLES 


TIES  CROSS  ARMS  AND  YELLOW  PINE 

'   IfcWj  to  order.    Write  us  your  requirements. 

f  H.H.MAIJS&CD.""^>420WalnutSt.,PlillaJelphla,Pa 


Bound  Volumes 


VyESTERK  [lECTRICIAN 

FOB  BALE. 

From  Vol.  1  to  Date. 

ADDBBSB 

ELECTRICIAN  PUBLISHING  CO., 

BIO  Marquette  Building,  CHICAGO 


M.KLEIN    a.  SON. 

Send  2c  stamp  for  new  catalogue  No.  6  of 

KLEIN'S     TOOLS 

For  Eteciricat  Workers 
and  Line  Bulldera. 

IVIATHiAS'KLEIN°&  SONS. 

81  W.  Van  Buren  St.,  Chicago,  III. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  New  York 


POLES 


W.  C.  STERLING  &  SON, 

MONRO€,   MICH. 

Eleven  Pole  Yards  In  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


Standard  Electrical  Dictionary, 

BY  PROF.  T.  O'CONOR  SLOANE. 

Author  of ''Arithmetic  of  Electricity."  "Electricity  Slmpllfled," 
"Electric  Toy  Making,'  Etc. 

682  Pages,  393  IllustratiODS.  Handsomely  bound  In  cloth,  8vo,  $3. 

An  Entirely  New   Edition,  Brought  Up  to   Date 

and  Greatly  Enlarged. 

COMPLETE-CONCISEl-CONVENIENT. 

In  publishing  the  "Standard  Electrical  Dictionary."  the  author 
has  adhered  to  what  the  work  purports  to  be.  exhaustlDg  the 
subject  of  electrical  terms.  glvlDE  each  title  the  clearness  of  ex- 
planation necessary  to  make  the  understanding  of  It  complete 
without  unnecessary  elaboration.  In  this  work,  every  electrical 
word,  term,  or  phrase  will  be  found  InteUleently  defined. 

A  practical  handbook  of  reference,  containing  dellLltlons  of 
about  5,000  distinct  words,  terms  and  phrases. 

The  work  Is  absolutely  indispensable  to  all  in  any  way  inter- 
ested Id  electrical  science,  from  the  higher  electrical  expert  to 
the  everyday  electrical  workman.  In  fact.  It  should  be  in  the 
possession  of  all  who  desire  to  keep  abreast  with  the  progress  of 
this  branch  of  science. 
ELECTRICIAN  PUBLISHING  CO..  BIO  Marquette  BIdg.  Chicago. 


CEDAR  POLES 


Only  10  Cents  Each 

Practical  Books 

ON 

Electricity. 

How  to  make  a  dynamo. 
How  to  make  a  telephone. 
How  to  make  an  electric  motor. 
How  to  make  a  storage  battery. 
How  to  make  a  Wkmhurst  electric  machine. 
How  to  make  a  magneto  machine. 
How  to  make  a  medical  Induction  coU. 
How  to  make  a  pocket  accumulator- 
How  to  make  a  plunge  battery. 
How  to  make  a  voltmeter. 
How  to  make  a  galvanometer. 
How  to  make  a  hand  dynamo. 
How  to  make  a  talking  machine. 
How  to  make  a  H  H.  P.  dynamo  or  motor. 
How  to  make  a  toy  motor. 
How  to  make  an  electric  bell. 
How  10  make  a  telegraph  Instrument. 

These  books  are  Illustrated  and  will  be 
sent  prepaid  on  receipt  of  price. 

Electrician  Publ'g  Co.. 

BIO  Marquette  Building, 
CHICAGO. 


/    THE    \ 

/  O  N  li  Y  \ 
/        WAY       \ 

CHICAGo\ 


<&  ALTON 


RAILWAY 


the  best  freight  and 
passengeu  link   in       i 
the  country.  / 

,     whi;n  our  .solicitous   // 

\  CAI-I. 

\    "GIVE    THEM  / 

\  ^  / 

\v    SHOW"// 


OF  ALLLENGTHS 
AND    SIZES.  ... 


SPECIAL    PRICES    UPON    APPLICATION. 
PROMPT    SHIPMENT    A    SPECIALTY. 


TIES  I  \ 
POLES 


ellow   Plrve  stock,  100,000  Marvvjf»ctured  by 

r  r.o?£;%%'rn-i.ra^?/.^:  ECCLESTON  LUMBER  CO., 

{  (Southern  White  Cedar)      29  Broadway.  NEW  YORK. 
)  lorvg  Iea.f  Yellow    PlrAO 

/  octa^eorval  o^nd  square.  ^  | 

\  Chestnvjt  and  Cypress. 
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WHOLESALE 
PRODUCERS 


POLES 


LINDSLEY      BROS.      CO.  THE    LINDSLEY    BROS.      CO. 

(MICHIGAN       POLES)     CHICAGO.  :  =  (WESTERN     P  DLES  )  SPDKAN  E.    WASH. 

AODRESS      INqUIRIES    TO      BENERAL      OFFICES         TRIBUNE:      BLDG.    ChlCAGO. 


NCA  I     I  kAll  9   UCUAIf  to  be  looked  after.  No  bet- 
ter place  to  buy  and  be  sure,  than  at  Maltby'S.    May  we  quote  you  prices. 

MALTBY  LUMBER  COMPANY  I^A^Y^Sfrt  Slci: 

Pittsburgh  Agents,  Tipper  &  Patton,  509  Phcenix  Block. 


WHITE  CEDAR  POLES 
Hall  L.Brooks 

tomahawk,wis. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINCS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


CEDAR  POLES 

CARNEY  BROTHERS  COMPANY, 

610  Chamber  of  Commerce,   CHICAGO,   ILl,. 


i24u3axA^  'V^s\jL4y: 


'^^^Mm<^ 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Slock  Constantly  on  Hand 


Poles 


PINS 


TOWERS  PIN  &  BRACKET  00. 

ELLIJAY,    CA. 

MANurACTURCR.     OP 

Locust  and  Oak  Pins  and  Bracktts. 


BRACKETS 


THE  BEST  ANSWER  TO  A  QUESTION 

On  Wiring,  can  be  found  in  the  New  Book, 

WIRING  TABLES," 

"How  They  are  Made  and  How  to  Use  Them." 


cc 


BY  THOS.  C.  CRIER. 

■Whenever  you  are  asked  a  qnestion  on  Wiring,  refer  the 
qneationer  to  this  book,  and  he  ivill  find  Tchat  he  desires. 

THE  BOOK  CONTAINS:  The  Law  o£  Resistance,  Eleetromotlre  Force  and  Current 
Fully  Eiplalnert.  Kow  to  Calculate  the  Size  of  Wires.  The  Different  Methods  of  Wiring,  with 
Diagrams.  How  to  Apply  the  Simple  Formula,  in  Calculating  the  Size  of  Wires  Under  all  Condi- 
tions.   Dlaerams  for  Wrlnc  3  Point.  4  Point.  Head  Light  and  Heat  Regulating  Switches. 

«7  TAB1.E«!)  OS  WIBIXG  AXD  VAX.CABI.E  DATA. 

Ohm'a  law  is  described  in  snch  plain  and  simple  lanenage 
that  one  cannot  fail  to  clearly  understand  it. 

Bound  In  Clotti,  80  Pages,  Size  SxTi  In.    Sent,  prepaid,  on  receipt  of  price,  $1.00. 


ELECTRICIAN  PUBLISHING  CO.. 


510  Marquette 
Building, 


CHICAGO. 


WHITE    CEDAR    POLES 


Let  us  figure  with  you  for  either  Immediate  or  Spring  shipment. 
There  will  never  be  a  more  favorable  time  to  buy  than  just  now. 

1003  LUMBER  EXCHANGE. 
MINNEAPOLIS,   MINN. 


PAGE  &,  HILL  CO., 


CEDAR 

H.  M.  LOOP'S  SONS  CO.,  Au  Sable,  Mich. 


POLES, 
POSTS, 
TIES, 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBIAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


CEDAR  POLES  ' 

THE 

Valeniine^Ciark  Co, 

23^    La    Sallo    Streot,   OHIOAOO 

YAROSi 
PInconnlna,    Mich,      t      Ormmn  Bmy,    WIm.     i     Mow  London,    WTa. 


-^'"'^ —*--"'-''  "-*>*- 
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MICHIGAN  WHITE 


PROMPT  SHIPMENTS. 


LARGE   STOCK. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 
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DEARBORN  VEGETABLE  FEED  WATER  TREATMENT. 


RESU 


CUEAN     BOIL.ERI 


SEND    WATER    FOR    ANALYSIS. 


r  20  LIBERTY  STREET    NEW  YORK.  I  O.  BRANCH  OFFICES  IN  U.  S.  27-34  RIALTO  BUILDING,  CHICAGO. 


10.  BRANCH  OFFICES  IN  U.  S. 


DIXON'S  graphite  re- 
Hlstance  rods  have 
met  the  needs  of  electrical 
enp;iDe6r8  all  over  the 
world.  They  are  made  of 
any  rtelatance  and  any 
size  up  to  twelve  Inches 
long  and  one  inch  in  diam- 
eter. ABkforbookletlSfjN 
Joseph  Dixon  Crucible 
Co MPAWY,  Jersey  City, N  .J. 


JEFFREY 


ELEVATING, 
CONVEYING, 
POWER 
TRANSMISSION 


IP 


in 


FOR  CATALOGUE, 

ADDRESS 

THE  JEFFREY.  MFG:C0. 
CaUJMBUS,  0. 


THE  WILLIAM  TOD  CO. 


BUILDERS  OF 


CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


Main  Office  and  Works: 
YOUNCSTOWN,  OHIO. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,    PA. 


REG.TRADE  MARKS    JhE  PHOSPHOR  BRONZE  SMELTINGCO.IIMITED, 
2200  WASHINGTON  AVE.,PHILADELPH1A. 
h      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
1NGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

Wwy/Xn-^'un^"  — DELTA   METAL 

XV                CASTINGS,  STAMPINGS  and  FORCINGS 
/^ELT^         ORIGINAL  AND  " " ■  '  "- 


BUY 


Your  Electrical  Books  of  the  Electrician 

Publishing  Co.,  Suite  510  Harquette 

Bldg.,  Chicago.    You  will  save  TIME  and 

•  MONEY  by  doing  so.       ....... 


iFIBRtCRAPHlW 
COMMUTAWf§M 

^  BRUSH  ml 


, 'itV.V-\.\l?.WtM\H(i 


There's  No  Friction 

with  the  Fibre^Graphlte  Commutator  Brash. 
Being  90  percent,  pure  graphite,  h  inBures  low 
resistance,  DO  Bparklog  under  a  varying  load,  and 
longer  wear.  TLere  is  no  greasing  required. 
The  Fibre-Graphite  ie  therefore  the  most  ecoo 
nomic  brush  on  the  market.     Send  for  price  list. 

HOLMES  FIBRE-GRAPHITE  MFC.  CO. 

5155  Wakefield  St..Germanlown,  PBILADELPHU. 


S.    MORGAN -SMITH 


CO., 

t7e  Federal  St., 


Boston,  Mass. 


McCormiGk  Turbines 

4,000  H.  p.,  72  feet  head, 
arranged  to  drive  generator 
and  a  single  turbine  to  drive 
exciter.  Five  settings  bui  t 
for  the  Hudson  River  Water 
Power  Company's  Spier  Palls 
plant  and  14  pairs  51  Inch  for 
their  plant  at  MechanlCBvUle, 
N.  Y. 

Write  for  catalogue,  if  con- 
templating purchase 
of  turbines. 

York,  Pa.,   U.  S.  A, 


PLACE     YOUR 

"Want"  and  "For  Sale" 
advertisements  In  the 

WESTERN  ELECTRICIAN. 

immediate  Returns. 


FIVE 

POINTS 

OF  EXCELLENCE. 


Leaving  the  center  of  the  city  from 
which  you  start;  reaching  the  center 
of  the  city  of  your  destination  ;  over 
smooth  and  level  tracks;  giving  rest 
and  comfort ;  riding  beside  running 
waters  most  of  the  way;  through  the 
centers  of  population  to  the  gateways 
of  commerce;  when  you  travel  by  the 


NEW  YORK  CENTRAL  LINES 


A  copy  of  the  Illustrated  Catalogue  of  the 
"  Four  Track  Series  "  will  be  sent  free  upon  receipt 
of  a  two-cent  stamp  by  George  H.  Daniels.General 
Passenger  Agent,  New  York  Central  &  Hudson 
River  Railroad,  Grand  Central  Station,  New  York. 


WRITE    DEPT.    D   FOR 
CATALOG. 


SAMSON  TURBINE 

HIGH  EFFICIENCY  AT  REDUCED  GATEAGE, 
QUICK  SPEED  and  GREAT  POWER  are  the  three 
essential  points  demanded  of  a  turbine  driving  gener- 
ator. No  other  turbine  maintains  these  three  points  to 
such  a  high  degree  of  perfection  as  the  SAMSON. 

JAMES  LEFFEL  &  CO.,  '^'""njfielmhio, 


FREE  CHRISTMAS  DINNERS 
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The  Nernst  Lamp 


For  Private  Residences, 


High  economy  in  service 
renders  its  brilliant,  yet 
soft,  restful  light,  a  luxury 
within  the  reach   of  all. 


Electrical  Supply  Dealers 

will  send  Illustrated  Booklet  No.  6  describing  the  efficiency  and  economy  of  the  Nernst  Lamp 
or  address  any  sales  office  of  Nernst  Lamp  Co. 

Pittsburg,  Fayette  St.  and  Garrison  Place  New  York,  Hanover  Bank  Bldg.  Boston.  Board  of  Trade  BIdg. 

Philadelphia,  Real  Estate  Trust  Bldg.  Chicago,  National  Life  Bldg. 


\i>.'^' 


Now  Is  the  Time  to  Think  About  Heat. 

In  the  winter  time  every  building  needs  to  be  heated. 

Electric  Companies  after  they  have  produced  Light  and  Power  from  their  engines,  can  sell  their  exhaust 
5team  for  heating  purposes  for  enough  to  pay  all  station  expenses  and  interest  on  the  investment  for  the  Steam 
Mains,  by  installing  our  system  of  Underground  Steam  Heating  Mains. 

250  such  plants  operated  successfully. 

We  contract  for  the  construction  of  the  Steam  Mains  complete. 

Our  work  is  the  best. 

Our  expansion  devices  and  insulation  are  models  of  effectiveness. 

We  have  the  only  Meter  System  in  use,  without  which  no  public  utility  enterprise  can  be  sure  of  success. 

We  guarantee  results. 

We  are  also  manufacturers  of  WOODEN  WATER  PIPE,  STEAM  PIPE  CASING,  Steam  Traps,  Con- 
densation Meters,  Valves,  Economizing  Coils,  Separators  and  a  full  line  of  Steamfitters'  Supplies. 
Send  for  our  illustrated  pamphlet. 

AMERICAN  DISTRICT  STEAM  COMPANY 


Mention  Western  Electrician 


LOCKPORT,    NEW    YORK 
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Westinghouse 

Single  Phase  Motors 

For  Heavy  Railway  Lines. 


With  direct  current  equipments  it  has  been  impossible  to  show  any  economy  in  the 
electrical  operation  of  existing  steam  roads  except  in  rare  instances. 

The  economical  electrical  operation  of  heavy  railway  lines  demands 

First:  Higher  car  voltages  than  are  used  on  existing  lines  and  which  probably  rep- 
resent the  practicable  limit  of  direct  current  operation. 

The  alternating  current  single^phase  motor  may  be  operated  with  any  car  voltage 
demanded  by  the  conditions  of  economical  operation. 

Second:  A  more  economical  current  control  than  is  possible  by  the  rheostatic 
devices  which  are  required  by  direct  current  operation. 

The  voltage  control  used  with  single  phase  equipments  admits  of  the  operation  at  all 
loads  with  equal  economy. 

Third:  In  the  handling  of  long  heavy  trains,  the  speed  control  must  be  equivalent 
to  the  present  steam  locomotive  control. 

This  is  impossible  of  attainment  with  direct  current  apparatus,  but  may  be  had  with 
the  single  phase  equipment  with  the  highest  degree  of  exactness. 

Fourth:    The  system  must  have  a  large  reserve  capacity  to  "make  up  time." 

Only  the  single  phase,  alternating  current  equipments  meet  this  important  require= 
ment  and  they  may  be  operated  within  any  limits  of  speed  consistent  with  safety. 

We  are  prepared  to  offer  these  single  phase,  alternating  current  equipments  for 
heavy  railway  service  for  operation  on  lines  of  29  cycles  and  under,  and  to  extend  the 
guarantee  of  this  Company  as  to  efficiency  and  workmanship. 


Westinghouse  Electric  &  Manufacturing  Co. 

PITTSBURG,  PA. 
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"CIRCULAR  LOOM 


ff 


FOR 


INTERIOR  WIRING 

THE   FLEXIBLE  CONDUIT  THAT  MAKES 
A   HARD  JOB   EASY 

Its  pre-eminenoe  for  many  years  is  a  guarantee  of  its  per- 
fection. For  safe  oonstruotion  it  has  the  endorsement  of 
highest  authorities. 

ELECTROOUCT 

The  original  enameled  steel  conduit  used  as  a  raceway  for 
electric  wires.  Electric  construction  using  this  product  has 
highest  approval. 


American  Gircular 
Loom  Go. 

CHELSEA,  MASS.  _ 

KEW  YORK:  lU 

R.  B.  Corey.  26  Cortlandt  St.  £  ' 

CBICAfiO  2. 

Th«s.  G.  Grier,  128  W.  Jackson  Boulevard. 

SAN  FRANCISCO; 

John  S.  Cole,  iS  Seeond  St. 


c\^cut4^ 


RE,ObTCR£I> 


STEVENS 

MECHANICALCATECHISM 

PRACTICAL  KNOWLEDGE 

FOR 

Stationary  and  Jlarlne  Engineers,  Firemen,  Electricians,  riotormen,  Ice 
Machine  Men  and  Mechanics  In  Qeneral. 


Naw  and  Original.    All  Modern  Machinery  fully  described  and  explained.    Technical 

Points  made  Clear  hy  Word  and  Drawing.    Quastlons  and  Answers 

for  CItU  ijerrlce, Examinations,  etc. 


SUBJECTS  TREATED: 


WATER,  STEAM,  COMBUSTION,  SMOKE  PREVENTION,  BOILERS,  BOILER 
CONSTRUCTION.  TESTING  AND  MANAGEMENT,  SAFETY  VALVES,  IN- 
JECTORS, PUMPS  AND  GOVERNORS,  STEAM  GAUGES,  LUBRICATORS, 
ENGINES,  COMMON  SLIDE  VALVE.  TANDEM  COMPOUND.  CROSS  COM- 
POUND, RECEIVER  ENGINES,  HOT  AIR  AND  COMPRESSED  AIR  EN- 
GINES. TRACTION  ENGINES.  ELECTRIC  ENGINES,  AUTOMATIC  AND 
CORLISS  ENGINES,  CONDENSERS,  JET  AND  SURFACE,  ECCENTRIC, 
BALANCED  SLIDE  VALVE.  LINK  MOTION.  HORSE  POWERS  IN  DETAIL, 
INDICATOR,  REFUIijERATION,  ABSORPTION  AND  COMPRESSION  METH- 
OD.S.  BRINE  AND  DIRECT  EXPANSION  SYSTEMS,  PUMPS,  VALVES. 
TESTS,  TABLES,  A.MMONIA.  AMMONIA  FITTINGS.  LIQUID  AIR,  MACHINE 
.  SHOP  PRACTICE,  STANDARD  NUMBERS  AND  RULES,  PULLEY  SPEED 
CALCULATION,  SQUARE  ROOT,  LEVERAGE,  ELECTRICITY.  DYNAMOS, 
ACCUMULATOR,  RHEOSTAT.  TRANSFORMER,  VARIETIES  OF  DYNAMOS, 
PARALLEL  AND  SERIES  WIRING,  THREE-WIRK  SY.STEM.  MANAGE- 
MENT AND  CARE  OF  ELECTRIC  PLANT.  REPAIRS.  ELECTRICAL  MEAS- 
UREMENTS. MOTORS,  STATIONARY,  TROLLEY  AND  THIRD  RAIL  SYS- 
TEMS, CONTROLLER.  ELECTRIC  LOOOMOTIVE,  ELECTRIC  HEATING 
AND  COOKING,  HOUSE  ^VIRING,  DIFFERENTIAL  GEAR,  FRICTION 
CLUTCH.  COMPOUND  CYLINDERS.  REVERSING  GEAR,  THE  STACKER. 
ALSO.  THE  ELEMENTS  OF  ALGEBRA   MADE  EASY. 
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$1.00.     Sent  anywhere  prepaid  on  receipt  of  price. 


Electrician  Publishing  Company, 

510  Marquette  BIdg.,  Chicago. 


FORT  WAYNE 
ELECTRIC  WORKS 


WOOD"  LIGHTING  AND  POWER  SYSTEMS 


LIGHTING  TRANSFORMERS 
IN  STOCK 


*^mmm¥' 


Satisfactory  service  during 
severe  operating  con.ditions 
has  made  for  Type  A  oil  trans- 
formers a  reputation  for  reli- 
ability that  has  been  of  more 
value  than  hundreds  of  dollars 
of  trade  paper  advertising. 

Reliability,  eflB.ciency  and 
durability  carry  weight  with 
the  business— like  station  man- 
ager buying  transformers. 

Delivery  from  stock  on  re- 
ceipt of  order  is  another 
weighty  argument  when  pos- 
sible. 

Type  A  transformers  in 
standard  lighting  voltages  in 
sizes  from  .6  to  60  Kilowatts 
are  carried  in  stock  by  our 
New  York  and  Boston  oiRce 
and  at  the  factory  at  Fort 
Wayne.  i82 


Main  Office  and  Factory-FORT  WAYNE,  IND. 
Branch  Offices  In  BOSTON,  NEW  YORK,  PHILA- 
DELPHIA, SYRACUSE,  PITTSBURG,  CINCIN- 
NATI, GRAND  RAPIDS,  CHICAGO,  ST.  PAUL, 
ST.  LOUIS,    ATLANTA,    YOKOHAMA. 


WESTERN     ELECTRICIAN 


December^26,  1903 


ALLIS-CHHIMERS  GO., 

CHiCACO,  U.  S.  A. 


Sole  Builder* . 
of 

REYNOLDS 

CORLISS 

ENGINES 

For  All 
Power  Purposes 


SPECIAL  ENGINES  FOR  ELECTRIC  LIGHT  and  STREET  RAILWAY  PURPOSES. 

RIEDLER   PUMPS   AND   AIR   COMPRESSORS. 


ELECTRICAL  MACHINERY 

Built  in  capacities  up  to  1,500  K.  W. 
Belted  or  Direct  Connected 


If  you  are  in  the 

market  for 

high  grade   machinery 

for 

lighting,  power   or 

railway    service 

kindly    communicate. 


Direct  Current  Engine  Type  Generator 


Modern  Design  Accurate  Construction 

Unequaled  Performance 


NATIONAL   ELECTRIC  COMPANY 


MILWAUKEE 


CHICAGO:  Old  Colony  Buildiog 
PITTSBURG:  Qellatly  &  Co. 


SEATTLE  and        j  KUbouroe  & 
SAN  FRANCISCO:  j  Clark  Co. 


WIRES  ^GABLES 

HICH-CRADE,  RUBBER-COVERED,  WEATHER-PROOF 

Magnet,  Offick,  Annunciatoh  Wike, 

HAZARD  MANUFACTURING  CO., 

Genekal  Office  and  Works,       Kew  York  Office,  Chicago  Office, 

WUkesbarre,  Pa.  60  Dcy  St.  1201-2  Marquette  Bldg. 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  insulation  and  mechanical  purposes,  in  sheets, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


KlBt.  1H63. 


Inc.  1895. 


^Black  Diamond  File  Works  ^ 


Twelv* 
Medals 
Awarded  at 
International 
Exposlllont 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


J* 

OWB  GOOV8  ABE  OK  SAIiK  IN  EVJEBY  I/EAniNO  HAllDWAJBE  Or 
8T&BK  IIV  THE  VKITED  HTATES  AND  CANADA.  ^ 

G.  &  H.  BARNETT  COMPANY,  | 

PHILADELPHIA,    PA.  ? 


KARTAVERT. 

ItARD  AND  FLEXIBLB  FIBER  IN  SHEETS,  RODS  AND  TUBING. 

E*or  Electrical  and  Mechanical  Purposes,  Railway  Dust  Guards,  Wasben 
and  Packings.    Patent  Insulating  Cleats. 


MAirrFAOTnBED  BT 


THE  KABTAVEHT  MAHUFAGTURIMG  CO.  Wilmington.  M. 


STURTEVANT 

r>10Wwi  5  ••••••      of  all  Descriptions. 

^tCHin     not     ....      for  Positive  Vcnti- 

Blast  Apparatus.  ' '""^""•'"^ 

Generating  Sets. 

Steam  Traps.  .  .  :;t*",t°'£ 

Complete  Equipment  of  Heating  and  Ventilating  Installations. 


,  for  General  Light- 
ing and  Power  re- 
quirements. 


B.  F.  STURTEVANT  CO. 


NEW  YORK.  CHICAQO. 

PHILADELPHIA. 


BOSTON,  MASS. 
LONDON. 


JOHN  A.  ROEBLING'S  SONS  GO. 


Insulated 
Wire  of 
All  Kinds 


Bare 

Copper 

Wire 


MAIN 


omcE  AND  WORKS  TRENTON,  N.  J. 


-AGENCIES    AND    BRANCHES- 


New  York  Chicago  Cleveland  San  Francisco  Philadelphia  Allanta 


